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READY for BUSINESS 
We've got it all together—the cost effectiveness and reliability of our 6800 computer system 
with a high capacity 1.2 megabyte f loppy disk system. . . PLUS—an outstanding new DOS 
and file management system. 
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1 MEGABYTE DISK SYSTEM type controller and double sided disks give the 
DMAF1 introduces a new level of capability to system speed of data transfer unobtainable with 
small computer systems. This disk system fea- smaller drives, 
tures two standard size f loppy disk drives using 
the new double sided disk and two heads per OPERATING SYSTEM 
drive. Usable storage space of over 600 kilobytes compliment this outstanding hardware we 
per drive, giving a total of over 1.0 megabyte of ^^^ supplying equally superior software. The 
storage on line at all times. Ideal for small busi- operating system and file management sys-
ness applications, or for personal "super" sys- FLEX. It is one of the most flex-
t g ^ j ibie and complete DOS's available for small sys-

tems, but just as important; it is easy to use. 
No one can match the variety of compatible 

DMA CONTROLLER peripherals offered by Southwest Technical 
The controller occupies one main memory slot Products for the SS-50 bus and the 6800 com-
in an SS-50 bus and uses the Motorola MC-6844 puter system. Now more than ever there is no 
DMA controller. The combination of a DMA reason to settle for less. 

DMAF1 Disk System (assembled) $2,095.00 

D M A F l Disk System (kit) $2,000.00 

68/2 Computer with 40K of memory (assembled) $1,195.00 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

216 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 
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Digital tape based starts at S1995 kit. 
Delivery within 60 days. 

For details write or call today. 

J 
P.O. Box 6528 Denver. CO 80206 I303I 777-7133 



UBLISH£R'8 
REMARKS 

The DigKal Group 

As a continuing part of my 
plan to personally visit as many 
of the major firms in the micro-
computing industry as possible, 1 
recently stopped by The Digital 
G r o u p f a c i l i t y in D e n v e r . 
They've recently moved to new 
and larger quarters, a move I 
envy. Success is almost as diffi-
cult to cope with as failure—it's 
just a lot less painful. TDG has 
been going through growth prob-
lems—and they are many—for-
tunately, with some success. 

One of the reasons for some of 
the horror stories about early 
Mils service was the over-success 
o f the 8800Altair. It is almost im-
possible to go through cata-
strophic growth without ex-
periencing severe traumas. The 
"science" of selecting personnel 
is not yet perfect. It takes weeks 
or months to find out whether the 
peg is round or square, so the end 
result is that you have to train two 
or three people for each job—an 
expensive and time-consuming 
situation—and all this is happen-
ing under great pressure from 
frustrated customers. 

You can imagine the things 
that can go wrong as you try to 
expand from a very small group 
—I think Mits had about 15 peo-
ple when they announced the Al-
tair—to ten and 20 times your 
original number. Everything that 
can go wrong will . . . repeatedly. 

TDG has been going through 
this catastrophic growth and 
seems to be emerging reasonably 

Wayne Green 

well. Despite the pressures on 
them to deliver systems already 
being advertised, they've been 
doing their homework and have 
new systems ready for showing. 
Thai ' s even more remarkable 
when you consider thai they've 
just moved to a new building. 

The new building should hold 
them for a while. We're so 
packed in here at Kilobaud, with 
about 70 people jammed into an 
old 40-room house, that those 
modern, spacious offices—some 
not even being used yet—caused 
some slight pangs of jealousy. 

The Infolecs Bombshell 

While most of the manufac-
turers in the microcomputer field 
have been concentrating on de-
signing and selling hardware, 
with just enough software to get 
the hardware to sell, at least one 
firm has been taking a different 
tack. 

Three years ago I looked over 
the amount of money 73 Maga-
zine was spending on outside data 
processing and was amazed to 
find it was around S2000 a 
month . For that amount of 
money we could have an in-house 
system that could do what was 
needed . . . plus much more. I 
sent out word to the computer 
world that I needed a computer. 

The salesmen flocked in, each 
with wondrous descriptions of 
how great his system would be 
and with conspiratorial referenc-
es to competing systems and their 

The snow required by nearby ski 
New Hampshire. Here's Infolecs 

areas tends to obscure buildings in 
plant, somewhere under the snow. 

virtually fatal flaws. The main 
problem for me was that 1 
couldn't understand much of 
what the salesmen were saying. 
They spoke computerese and ap-
parently had not even a vestigial 
recollection of English. 

In my efforts to learn comput-
erese, I stumbled through com-
puter hobby newsletters and 
microcomputers. I fell for micro-
computers, hook, Mits line and 
sinker. The newsletters were OK, 
but there really should have been 
a magazine . . . so I started call-
ing the editors of the computer-
club newsletters to see if I could 
find someone who might be will-
ing to take a gamble. Hal Cham-
berlin wasn't interested. Neither 
was Hal Singer, nor Bob Al-
brecht. I finally got down to a 
chap named Helmers who had a 
newsletter with 300 subscribers 
and he said, "OK, let's try i t . " 
On the same day, as I recall, 1 
came up with the name for the 
new magazine: Byte. 

During the five weeks after the 
decisions to get cracking on Byte, 
I rounded up authors and mailing 
lists from manufacturers, wrote 
subscription letters, wrote to all 
of the clubs, put out newsletters, 
etc. It was during this time that 

The CRT and CPU units are tested here as they are 
completed. 

Here the complete systems are checked out and run 
in. The whole Infolecs microcomputer system is 
thus put together and checked out in a relatively 
small plant in Manchester, New Hampshire. How 
big a plant will they need a year from now? 

Cal Holt stopped by to try and in-
terest me in buying a PDP8/A to 
take care of the 73/Byte subscrip-
tion list, bookkeeping, orders, 
etc. While Cal was trying to sell 
me on buying a PDP8/A with his 
programming, I was busy selling 
him on what was happening in 
microcomputers and how I en-
visioned the future of this new 
industry. 

It took us just five weeks to get 
the first issue of Byte on the 
press. This was five weeks of day-
and-night work for me, but the 
first issue ran 15,000 copies in-
stead of my original hope of 
2000. The magazine got off to a 
good start . . . and so did the 
m i c r o c o m p u t e r indus t ry . In 
November I managed to lose the 
magazine . . . a story I hope the 
lawyers will eventually allow me 
to publish. There are too many 
lawsuits going now, so you'll 
have to wait that one out. 

Now, Hash ahead about 2'/: 
years to January 1978. Cal Holt 
started calling and leaving mes-
sages for me to get up to see his 
plant in Manchester (NH). What 
with CES in Vegas and a ham in-
dustry conference in Aspen, plus 
a long siege of the fiu in January, 
it took me a while. When I finally 
made it to Infotecs it was worth 
the trip. 

Though I haven't been making 
a big deal out of it in Kilobaud, I 
have been discussing the change 
in the microcomputer market in 
our Kilobaud Newsletter, which 
goes to the industry. The fact is 
that hobby growth has essentially 
stopped, and most of the growth 
in the industry has been in sales to 
small business. Since I had pre-
dicted this right from the begin-
ning, this has not come as any 
surprise to me. 

Being as trapped by the com-
puter hobby as anyone, I have no 
intention of putting it down. But 
my rational has been this: The 



The CRT, primer and disk thai make up the Infotecs complete system. 
The 6100 CPU and memory are in the disk unit. 

computer hobby is a very de-
manding one, requiring a lot of 
work and expense for the hobby-
ist who is actually going to under-
stand computers and work with 
them. It is, in computerese, a 
nontrivial hobby. 

I felt that this demand on the 
individual would be a limiting 
factor. How many people could 
we find who would take the enor-
mous amount of effort required 
to become serious hobbyists? 
This had to be a limiting factor, 
whether it came at 100,000 hob-
byists or 1,000,000. My predic-
tions were more in the 100,000 
range. 

Why did I put the figure that 
low? Well, I know how easy it is 
to get a ham license as compared 
to understanding computers, and 
I know how the number of hams 
has been limited by the effort re-
quired to learn the theory and the 
code, both trivial compared to 
computers. It seemed like a rea-
sonable yardstick. 

Talks with people at computer 
stores during the last year have 
convinced me that my predictions 
were not far off . Most stores are 
reporting that sales to hobbyists 
have not changed seriously dur-
ing the last year, but that sales to 
business have come along from 
nothing to about four or five 
times those to hobbyists. Those 
stores that are particularly hobby 
oriented have been reporting 
about equal sales between the two 
factions. You can quickly spot a 
hobby store when you walk in 
. . . you're ignored unless you 
are a hobbyist. I don't care if you 
have $10,000 burning a hole in 
your pocket, they will fawn all 
over a kid playing Star Trek and 
pointedly be deaf to any ques-
tions you may have. 

One of the major problems 
stores face in selling systems to 
small businesses is the lack of 
business programs. Few business-

men want to spend $12,000 or so 
getting the hardware, only to 
have to sit down and write their 
own programs. Some stores have 
been busy writing programs in 
order to facilitate sales, but this is 
awfully expensive. 

Imagine my surprise and de-
light to visit Infotecs and find 
that they had developed a com-
plete microcomputer system of 
their own, including about the 
most comprehensive fuel-oil-
dealer package I could imagine. 
The system is based on the Intersil 
6100 chip, which emulates the 
PDP8 . . . thus giving Cal and 
his programming staff a good 
headstart by virtue of their work 
with the PDP8. The fuel-oil-deal-
er package was mostly written by 
Infotecs president Ed Tolson, 
and you really have to see it to 
believe how complete it is . . . 
right down to providing a print-
out of a customer list showing the 
overall profit made on each 
customer. 

The program keeps track of 
each oil truck and its service, 
sales, route, driver, etc. It bills 
and sends statements to the cus-
tomers. It is most complete. Vir-
tually every oil dealer who has 
seen the system has signed up for 
one . . . including two in Peter-
borough. 

Infotecs has another program 
they are just releasing. This one is 
for accountants; it, too, is most 
comprehensive. Infotecs buys the 
printer, the keyboard and moni-
tor, and makes the microcomput-
er board themselves. The whole 
system sells to the customer 
through computer stores or other 
dealers for about $18,000, which 
comes to under $350 per month 
on a lease. At that price, no oil 
dealer can afford not to get one. 

I think Infotecs could sell 
thousands of their oil-dealer sys-
tems if they could make them fast 
enough and find dealers with 
enough backing to be able to han-
dle the business. And once they 
get going on promotion of their 
accounting system, who knows 
what could happen? 

Of particular note is the disk 
system used by Infotecs. They're 
using a PerSci disk with their own 
operating system. The dual disk 
holds almost two megabytes . . . 
that 's right, 946,176 bytes per 
disk. How can they do this? One 
of the tricks is to split the 12-bit 
words into two characters of six 
bits each. They have to forego 
lowercase to do this, but they can 
add lowercase if they want to pro-
vide a word-processing system la-
ter by changing to 12-bit char-
acters. 

The CRT has 24 80-character 
lines, one of the largest video dis-
plays in the business. The printer 
runs 132-character lines, dot ma-
trix, at 125 lines per minute. 

I talked with some fuel-oil 
dealers to see how they felt about 
the Infotecs system. Those al-
ready using it are very enthusi-
astic. The owner himself is able to 
do the data input if he wants and 
thus keep control over his busi-
ness. The system checks billings 
against gallons delivered and 
warns the operator if things don't 
add up. It also handles such side-
lines as diesel oil, gas sales, pro-
pane sales, furnace cleaning, etc. 

The dealers explained that the 
Infotecs system is much cheaper 

(continued on pane 20) 

Reader Responsibility 

One of your responsibil i t ies, as a reader of Kilobaud, is to aid 
and abet the increasing of circulat ion and advertising, both of 
which wil l bring you the same benefit: a larger and even better 
magazine. You can help by encouraging your friends to sub-
scribe to Kilobaud. Remember that subscript ions are guaran-
teed—money back if not delighted, so no one can lose. You can 
also help by tearing out one of the cards just inside the back 
cover and circl ing the replies you'd like to see: catalogues, spec 
sheets, etc. Advertisers put a lot of trust in these reader re-
quests for information. To make it even more worth your while 
to send in the card, a drawing will be held each month and the 
winner wil l get a l i fetime subscript ion to Kilobaud'. 
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EDITOR 'S 
REMARKS 

Finally: An Affordable 
Computer-Portrait System 

You may have noticed my en-
thusiasm for computer-portrait 
systems in previous comments 
I've made about them. I've al-
ways felt that the "hobbyis t" 
community could, and would, 
come up with something that 
would sell for considerably less 
than the $20,000 to $25,000 such 
systems are currently going for. 
Well, it finally happened . . .and 
the Micro Works in Del Mar CA 
is the company that did it. The 
photograph in the January issue 
of the Mona Lisa being generated 
on a Malibu Design printer 
caught their eye . . . and that's 
the printer they selected for the 
system. Photo 1 will provide a 
glimpse into what the "Micro 
Workers" are up to. We'll see if 
we can get the full details, along 
with some spectacular portraits, 
in next month's issue. 

Cybervision Update 

Last month I commented on 
Montgomery Ward's new entry 
in the home-computer field . . . 
and said I'd try to get more de-
tails for this month. I'm happy to 
report that I not only got the de-
tails; but it looks like we're going 
to have a review of the Cybervi-

John Craig 

sion in an upcoming issue of 
Kilobaud. 

I really should point out that it 
wasn't the hardware that turned 
me on about this system. After 
all, it sells for $400 and only con-

tem for the hobbyist who hasn't 
made the plunge. The Cyber-
vision's price is low; software is 
available that the family can put 
to use right away (for education 
and entertainment); expanding it 
in several directions is fun and 
challenging. 

The system is being manufac-
tured for Montgomery Ward by 
Associated Sales in Columbus 
OH. After talking to Associated 
Sales' chief engineer, Jim Mc-
Connel, and Joe Miller, their sys-
tems programmer, my enthusi-
asm has certainly increased. Jim 
filled me in on some very in-
teresting hardware details, not 

Photo I. The Micro Works system; TV camera on the left, SWTP 
system; Malibu Design Group printer. 

sists of a box (with a reset switch), 
a cassette recorder and two inex-
pensive touch-pad keyboards. No 
. . . what excited me was that it 
was the first home system to be 
introduced to the American pub-
lic through one of the major mail-
order catalogues, and 1 feel that 's 
significant. Also, it occurred to 
me that this might be an ideal sys-

the least of which is that the 
Cybervision is built around the 
RCA 1802 microprocessor. My 
first reaction was, why? He 
pointed out that because the 1802 
is a CMOS chip it not only has 
low power consumption (and 
other features) but also generates 
very clean waveforms, which re-
sults in negligible generation of 

radio frequencies. Because of 
this, getting FCC approval was 
much easier . . . and the unit 
doesn't require shielding. 

Joe Miller noted a really fasci-
nating item regarding the soft-
ware. The system only comes 
with 4K of memory; but because 
of the use of overlay techniques, 
programs larger than 4K are run 
with ease. It takes about eight sec-
onds to load a 2K program seg-
ment (via their 2000 baud cassette 
interface), and such transfers are 
hidden, or masked, from the user 
by voice prompts or responses 
taking place (on the second chan-
nel of the recorder) during the 
transfer. 

The Cybervision has other neat 
features, but let's save them for 
the review. A refreshing com-
ment from Associated Sales was 
that they don't consider it a threat 
to have other people and compa-
nies building add-ons and periph-
erals and generating software for 
their system. As a matter of fact, 
they're going to be making details 
of their bus and interfacing infor-
mation available for that upcom-
ing article—and their own soft-
ware development interpreter will 
be made available in the future. 
(By the way . . . Tom Pittman 
will produce a Tiny BASIC for 
the system in the near future.) 

"The Colonel" Goes AWOI. 

Notice: Norman Henry Hunt 
(alias Colonel David Wintrop) 
has pulled off another con. Hunt 
cut through a fence at Chino 
(CA) State Prison, where he was 
doing time for grand theft and 
fraud (see Editors Remarks, Nos. 
10-13), and escaped. He may be 
setting up shop again. Next 
month, we'll have a photo of 
Hunt plus information from the 
detective who arrested him. 

A R O U N D 
THEINDUSTRY 

The Noval 760: Here it Comes! 

Do you remember the Noval 
760? It first appeared in a full-
color ad in the June 1977 issue of 
Byte . . . and captured the imag-

John Craig 

ination of the entire industry. The 
system is unique, and one of the 
big reasons is its "packaging." 
Since a picture is worth a thou-
sand words (I just made that up), 
I won't strain my typewriter try-
ing to describe the beautiful desk 

the system comes in—just take a 
look a Photos I and 2. 

Actually, that desk is the rea-
son why you haven't been hearing 
too much of the Noval 760 in re-
cent m o n t h s . They 've gone 
through three suppliers in an at-
tempt to get it manufactured to 
their specs. The hardware and 
software was debugged long ago, 
but the desk has kept them from 
accepting orders and advertising 
the system. 

The additional efforts have 
certainly been worthwhile. You 
know, that computer doesn't just 
pop up out of that desk. Instead, 
it rises up slowly and gently and 
brings forth a lump in your throat 
much as the playing of the Na-

tional Anthem! (Maybe that only 
happens with red-blooded com-
puter nuts . . . and not everyone.) 

The Gremlin Connection 

With the problem Noval has 
been experiencing with the desk, 
it's not too farfetched to imagine 
they might not have survived. 
However, they are a sister com-
pany of Gremlin Industries, and 
the necessary support has been, 
and will continue to be, with them 
(thank goodness for big sisters!). 
Gremlin Industries is one of the 
leading manufacturers of elec-
tronic arcade games; and the 



Photo /. Is it just another nice-looking desk? No, it's a Noval home 
system . . . in its "sleeping"position. 

Noval 760 is an outgrowth of 
their e f f o r t s in deve lop ing 
m i c r o p r o c e s s o r - b a s e d v ideo 
games. 

A few years ago, someone 
popped up and said, "Hey, why 

don't we put together a computer 
system with all this know-how we 
have?" One of the fantastic 
bonuses you get with the pur-
chase of a Noval system is the 
availability of their video arcade 

games to run on the machine. 
(That's right, they're the same 
games you have to pay a quarter 
to play down in your local pub or 
arcade!) Photo 3 illustrates the 
system's graphic capabilities in 
one of Noval's most popular 
games. Depth Charge. 

The games, and graphics capa-
bilities, offered with the 760 are 
an important part of the overall 
system approach. The system is a 
home computer, aimed at the 
hobbyist as well as the lay user. 
Since most home-systems buyers 
have entertainment applications 
in mind, you can appreciate 
Noval's emphasis in this area. 
And . . . you'll be hard pressed 
to find interactive video games 
such as theirs on any other 
systems. 

I feel that just as much emphasis 
should be placed on educational 
programs as games—combining 
them is even better—so 1 was 
quite pleased to discover Noval 
has done just that. They're in-
volved with the San Diego School 
District in a research program 
called Telemath, and they've de-

Photo 2. The 760 . . . "awakened, "and ready for 
action. Photo 4. The employee lounge at Gremlin. 

Photo 3. Depth Charge, one of the more popular 
arcade games available for the Noval 760. Photo 5. It's really rough . . . games everywhere! 

veloped some outstanding educa-
tional games for grades 2 through 
6. The games make extensive use 
of graphics and generate a lot of 
initiative and competition when 
played by two students . . . since 
the responses are timed and the 
person with the fastest (and cor-
rect) answer wins. 

A "Peop le" Compan> 

When I arrived at Noval/ 
Gremlin, the first thing to greet 
my eyes was an enormous 40-foot 
banner spread across the front of 
the building. "Happy Birthday, 
Lonnie Pogue," it proclaimed. 1 
thought that was neat. I don't 
think you can appreciate the sig-
niTicance of the sign, and how it 
reflects the attitude of the com-
pany, until you slop and ask 
yourself if something like that 
could happen where you work. 
Probably not, right? 

They do some other "strange" 
things at Noval that you won't 
find at most companies. For ex-
ample, they have such a dedicated 
group that it is not uncommon 
for individuals to become so en-
thusiastic and engrossed in what 
they're doing that they contribute 
a lot of personal time to comple-
tion of projects. This may not be 
too hard to understand when you 
consider, after all, that one of 
their primary products is games. 
And the fun and games are cer-
tainly in evidence. The Gremlin 
arcade games are set up every-
where . . . and available for the 
employees to play with in their 
off time, as you can see in Photos 
4, 5 and 6. 

This "people-oriented" atti-
tude is reflected in the design of 
the Noval 760, also. The system 
software was designed with the 
average hobbyist in mind . . . 
not the professional program-

Photo 6. In the development lab 
new games must be tested . . . in 
the name of engineering research. 



Photo 7. The heart of the 760 system. 

mer. It's forgiving, but not slop-
py; it's sophisticated, but not 
complicated; and it's capable of 
doing serious home software de-
velopment—within certain limi-
tations (due to a cassette, rather 
than disk operating system). 

The 760 Ingredienls 

The original design was an 
8080-based system, which has 
since been upgraded to a Z-80. 
Photo 7 shows the rear of the 760 
opened up to expose the system 
board (the whole ball of wax is 
right there). In the foreground 
(left front) is the fully socketed 
32K of memory that comes with 
the system. To the left, plugged 

into the three-connector back-
plane, is the 760 BASIC in 
PROM. Additional RAM or 
PROM memory segments can be 
plugged into that bus. On the far 

right, in the back, are the various 
interface cards; the video graph-
ics circuit is situated in front of 
them on the main board. So much 
for the main board—now let's see 
what goes with it. 

The peripherals mounted in the 
console consist of a 2500 bps digi-
tal Phi-Deck cassette unit, a 12 
inch b & w monitor (color op-
tional), a 32-column dot-matrix 
printer and a full ASCII key-
board. 1 don't know if there are 
future plans to add another cas-
sette drive, but a 760 with dual 
minifloppies is on the drawing 
board. Larger printers can also be 
ordered, at addi t ional cost . 
Prices for the 760 start at $3385 
. . . and include all the hardware 
I've mentioned. 

The software provided with the 
system consists of a monitor pro-
gram, a text editor and an assem-
bler. 1 found all three easy to use 
. . . and quite adequate for soft-
ware development. Just to give 
you another example of the hu-
man-oriented approach in the 760 

design, you can use an illegal in-
struction mnemonic when assem-
bling a program. The assembler 
will flag you that it is an error; 
but if you insist on leaving it in, it 
will simply be changed to a NOP. 
Another nice feature is the listing 
of the Editor commands on the 
screen when you call the Editor 
up for use. 

BASIC is extra. The additional 
cost (under $300) will get you 
Noval BASIC or Noval Extended 
BASIC installed in PROM . . . 
with an added bonus of freeihg 
up the RAM memory it would 
normally occupy. Their BASIC 
al lows full in terac t ion with 
assembly- language p rograms 
(loading and executing), output 
and input from individual I /O 
ports and (here's the big plus) 
easy-to-use color and b & w 
graphics commands. There aren't 
any string-handling functions in 
the "s tandard" version, but they 
are available in the extended. 

(continued on page 20) 

Photo 8. Ago Kiss, Noval VP and general mgr. Photo 9. Noval's research and development lab. 

T R S - 8 0 
FORUM 

How lo Be)>in 
Somelhing like This? 

By way of introduction, I'm 
the culprit who wrote the operat-
ing manual for the TRS-80. Hav-
ing been part of the project from 
its earliest days, 1 have some 
small acquaintance with the sys-
tem. Perhaps in a future Forum 
we can wax nostalgic and talk 
about entertaining and humorous 
events that are part of the proj-
ect's history. 

1 work as a college adminis-

Dave Lien 

trator. Hobbies include comput-
ers (obviously), writing (maybe 
not so obviously), ham radio, fly-
ing, sailing; and I keep busy con-
sulting. I have no special ax to 
grind with or for Radio Shack. 

The important person in this 
Forum is you. I'd really rather be 
off running a computer, but John 
Craig has a mean hammerlock. 

And Away We Go . . . 

What do you want to see in the 

TRS-80 Forum? It's very impor-
tant that you let me know. Let's 
try the following format and see 
what happens. 

Hashes from Fort Worth 

You aren't alone out there! 
TRS-80 sales are very strong. It's 
quite a surprise that about a third 
of the Level 1 units arc being 
ordered with I6K of RAM. That 
was a real sleeper. 

Read it and weep! Field failure 
rate is running a very low two per-
cent—not counting, of all things, 
power-supply failures. Thought 
that kind of problem was solved 
around 1932. Seems some well-
meaning soul substituted fast-
blow for slow-blow fuses in one 
batch of the scaled units. Any-
way, the problem's supposed to 
be solved now-, and units being 
delivered have the right fuse. 
Much worse things could have 

gone wrong. 
All "factory type" inquiries re-

garding the TRS-80 should be ad-
dressed directly to Hugh Mathi-
as, customer service manager. 
You can call him directly at (817) 
390-3583. Hugh and his crew do 
yeoman service, and I think the 
enlightened attitude that RS is 
taking towards customer service 
is going to go a long way towards 
making the TRS-80 the world's 
all-time best-selling computer. 

Best User Program 
of the Quarter 

There is a classic computer 
p r i n t o u t f r o m the " h e a v y 
frames" that goes back many 
years: Snoopy shaking his fist at 
the Red Baron. A microcomputer 
version of that program simply 
has to be added to each of our 
software libraries. 

Tom Kasper of San Diego, 



one of the first TRS-80 owners, 
gets software honors this time 
around for his version of Snoopy 
in RS shorthand with full TRS-SO 
graphics. Though we won't com-
ment on his programming style 
(and we're not going to be too 
fussy about that sort of thing with 
any contributors unless some ma-
jor improvements are manda-
tory), we think his final product 
on the screen is just superb! Beau-
tiful job, Tom! 

Why not submit your own fa-
vorite original program (on any 
subject)? (Don't worry about not 
being a p r o f e s s i o n a l p r o -
grammer.) Your fellow TRS-80 
owners are hungry for good pro-
grams, and will probably "mas-
sage" it a bit to suit their own 
fancy, anyway. Never did see two 
programmers who completely 
agreed on how best to write a 
program. 

We'll be able to publish short 
routines in the Forum, but, gen-
erally speaking, lengthy pro-
grams (such as Tom Kasper's) 
should be submitted as articles. 
Be sure to send your contribution 
(to Peterborough) on cassette 
tape; a hard copy would also be 
helpful. Record it several times 
on the tape and include a tape 
mailer and two first-class stamps 
if you want the cas.sette back. 

Compuler-Scannint> Ihe Future 

Level II BASIC is not far away. 
It is nearly finalized at this writ-
ing and looks very good. While 
incorporating the most valuable 
of the standard Microsoft fea-
tures, it also retains most of the 
Level I features. 

The cassette Data How rate has 
been nearly doubled, and the 
built-in editor is excellent—simi-
lar to the SOS editor used on big 
DEC machines. Several printers 
are available but require use of 
the extra card box for interfacing. 

Level 111 (for use with floppy 
disks) is close behind, and is a 
simple upgrade from Level IL 
Matter of fact, most of what's 
needed for Level III is already in-
cluded in the Level 11 interpreter. 

More on the future as we get 
closer to it. 

Feedback from Ihe Field 

That's you! Since this is the 
first Forum, there is only one 
item of major interest from "the 
field." Only you can solve that 
little dilemma. 

Of special value will be items of 
broad interest to other TRS-80 

30000 END 
30370 REM 'SIN* INPUT X IN DEGREES. OUTPUT Y. 
30380 IF X>360 T. X = X/360 : X = (X-INT(X))*360 
30390 IF X>90T.X = X/90:X = INT(X*1000+ .5)/I000:Y = INT(X):G.30394 
30392 G.30400 
30394 X = (X-Y)*90:ONYG.30410,30420,30430 
30400 X = X/57.29578 : G.30440 
30405 G. 30440 
30410 X = 90-X : G.30400 
30420 X = - X : G . 3 0 4 0 0 
30430 X = X-90 : G.30400 
30440 Y = X-X*X*X/6 + X ' X ' X * X ' X / 1 2 0 - X ' X * X * X ' X ' X ' X / 5 0 4 0 
30450 Y = Y + X ' X * X * X ' X * X ' X ' X ' X / 3 6 2 8 8 0 : RET. 

Fig. I. Dave Waterman's solution. 

owners: little software or hard-
ware tricks you've discovered, 
questions of common interest, 
complaints or just plain com-
ments. The sooner you respond, 
the sooner we can share your 
feedback with others. Please 
write (don't phone): 8662 Dent 
Drive, San Diego CA 92119. 

Dave Waterman of Alpine CA 
has contributed this valuable 
feedback. It is a modification to 
the SINE subroutine found on 
page 218 of the TRS-80 User's 
Manual. To confirm that a prob-
lem really exists, enter the sub-
routine as printed plus the follow-
ing lines: 

10 N = 179.95 
20 X = N 
30 GOSUB 30380 
40 PRINT N, 
50 N = N -I- .001 
60 GOTO 20 

and RUN 

The crash of the subroutine is 
due to the extremely tiny numbers 
encountered as the value of the 
SI NE of 180 ° (and multiples of it) 
is approached. Dave's solution is 
shown in Fig. 1 and seems to 
solve the problem without intro-
ducing any new ones. Why not let 
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the other readers of the Forum 
know how it works for you? 
Meanwhile, we'll see how Dave's 
new subroutine works in a really 
super Level I biorhythm program 
he is working on, which should 
appear soon. 

All things considered, the first 
printing of the user's manual 
came out pretty well, but even 
small typos cause great distress in 
a computer program. By far the 
greatest initiator of cards and let-

TmnsrcR SJIITS 

ters is the typo in the Combined 
Function and ROM Test on page 
227. Line 330 should read: 

330.F.X = OTOA : A(X) = Q : N.X 

It seems that thousands of 
users thought they had bad ma-
chines because the factory test 
program said so. Well—it shows 
that users really are reading the 
manual. 

More on these and other things 
in a later Forum. 

3 REM SNOOPY BY T . N . K A S P E R , 5 J A N U A R Y 1 9 7 8 . 

5 C L S 

1 0 F . A = 1 4 T 0 2 2 I S . ( A , 0 ) 1 N . A 

2 0 F . B = 1 2 T 0 1 5 i S . ( B , 1 ) i N . B 

3 0 F . C = 2 1 T 0 2 < . l S . ( C , 1 ) s N . C 

4 0 F . C = ' . 0 T 0 ' . 5 i S . ( D , 1 ) i N . D 

5 0 F . E = 1 0 T 0 1 2 i S . ( E . 2 ) . N . E 

6 0 F . F = 2 1 T 0 2 5 I S . ( F , 2 ) I N . F 

7 0 F . 6 = 3 6 T 0 3 9 1 S . ( G , 2 ) 1 N . 6 

8 0 F . H = 4 5 T 0 4 7 > S . ( H , 2 ) i N . H 

9 0 F . I = 9 T 0 1 0 i S . ( I . 3 ) i N . I 

1 0 0 S . ( 1 2 . 3 ) 

1 1 0 F . J = 2 3 T 0 3 5 i S . ( J , 3 ) s N . J 

1 2 0 F . K = < i 5 T 0 4 9 I S . ( K , 3 ) I N . K 

Tom Kasper's Snoopy listing, 

(continued on page 20) 



INTERTEC's 

rruBE TM VIDEO DISPLAY TERMINAL 

Something for Nothing! 
In ter tec 's new I N T E R T U B E v i d e o ter-
m ina l is really sonnething! But most amazing 
is tha t i t costs y o u a lmos t n o t h i n g ! The 
I N T E R T U B E ' s S 7 8 4 * pr ice tag c o m b i n e d 
w i t h ou r innovat ive mic roprocessor design 
sets new standards in the C R T indus t r y . 

The new I N T E R T U B E obsoletes d u m b ter-
minals and o u t pe r fo rms the smar t ones. 
Every I N T E R T U B E boasts such features as 
a fu l l 24 l ine by 8 0 character d i sp lay , 128 
upper and lower case A S C I I characters, re-
verse v ideo , comp le te cursor addressing and 
c o n t r o l , a 14 key numer ic key pad, 16 p ro -
grammable f u n c t i o n keys, b l i n k i n g , a self-
test mode , p ro tec ted f ie lds and m u c h , m u c h 
more . 

The new I N T E R T U B E v ideo te rm ina l f r o m 
Inter tec represents the latest advances in 
microprocessor t echno logy . Speed, si lence 
and f l e x i b i l i t y , coup led w i t h the m a n y oper-
a to r -o r ien ted features o f the I N T E R T U B E 
serve t o boost the e f f i c iency o f b o t h sof t -
ware and p rogrammers . 

Our c o m b i n a t i o n of p r ice and pe r fo rmance 
gives a t rue advantage t o a b road cross-sec-
t i o n o f users in the c o m p u t e r i ndus t r y . 
Whether y o u r requ i remen t is the most so-
ph is t i ca ted data en t r y app l i ca t i on or a s im-
ple i nqu i r y / response e n v i r o n m e n t , the 
I N T E R T U B E is t he best value fo r y o u r ter-
m ina l do l l a r . 

The I N T E R T U B E o f fe rs a var ie ty o f in ter -
faces i nc l ud ing R S - 2 3 2 C and 2 0 M A cur-
rent l oop . Bet ter y e t , the I N T E R T U B E 
interfaces b e a u t i f u l l y w i t h the user. Pains-
tak ing human engineer ing assures y o u of 
many hours of en joyab le ope ra t i on w i t h o u t 
opera to r fa t igue. I N T E R T U B E ' s h igh res-
o l u t i o n C R T m o n i t o r prov ides the sharpest 
possible d isp lay image. A n d ou r special 
A c c u - D o t " * " " focus ing techn ique produces 
u l t ra clear characters on a non-glare screen. 

Our I N T E R T U B E no t o n l y o f fe rs unpara l -
leled pr ice and pe r f o rmance b u t is also 
backed by In ter tec 's n a t i o n w i d e f a c t o r y 
t ra ined service n e t w o r k p r o v i d i n g over 2 5 0 
local dealer and service center ou t le ts . 

There are lots o f v ideo te rm ina ls on the mar-
ket t o d a y b u t o n l y the I N T E R T U B E de-
livers s ign i f i can t l y be t te r pe r fo rmance fo r 
such an inc red ib l y l o w pr ice . So be fo re y o u 
b u y one o f those d u m b termina ls or one o f 
those o the r smar ter ones, y o u owe it t o 
yourse l f t o sit d o w n in f r o n t of an 
I N T E R T U B E . Whi le we a d m i t ou r mot ives 
f o r r e c o m m e n d i n g tha t y o u t r y the 
I N T E R T U B E are pu re l y sel f ish, i t 's the on l y 
t rue way t o apprec iate the design features 
and pr ice advantage o f ou r new te rm ina l . 
Mere w o r d s just can ' t do just ice to the 
I N T E R T U B E . Con tac t y o u r local dealer to-
day and discover just h o w smart y o u ' l l be 
when y o u spend o n l y S784 f o r y o u r new 
I N T E R T U B E . 

For the name and address of y o u r nearest 
dealer , con tac t us at one of the numbers 
b e l o w . I t 's the o n l y smart t h i ng to d o . 

•S784 is INTERTUBE's "Quantity O n e -
Immediate Delivery" price. Dealer in-
quiries are invited. 

INTERTEC DATA SYSTEMS 
Corporate Headquarters 

1851 In lers la le 8 5 S o u l t i 
Charlotte. Nor th Carol ina Z 8 2 0 8 

704/377 0300 

Eastern Regional Marketing 
1 9530 Clut5 House n o a d 

Gai the rsburg Mary land 2 0 7 6 0 
301/948 2-100 

Western Regional Marketing 
17952 Sky Park Blvd 

I rv ine Cal i to rn ia 9 2 7 14 
714,957 0300 



INTERTEC's 

TUBE 

TERMINAL SPECIFiCATIONS 
MEMORY SIZE: 
A L P H A N U M E R I C C H A R A C T E R SET: 
LINE D R A W I N G C H A R A C T E R SET: 
DISPLAY P R E S E N T A T I O N : 

V ISUAL A T T R I B U T E S : 
SPECIAL A T T R I B U T E S : 
STATUS I N D I C A T O R L I N E : 

SCREEN SIZE: 
REFRESH R A T E : 
OPERATING M O D E : 

TRANSMISSION M O D E : 
K E Y B O A R D : 

S E L F - T E S T M O D E : 
ADDRESSABLE CURSOR: 
CURSOR C O N T R O L : 
READ T E R M I N A L S T A T U S : 

PARITY : 
WEIGHT: 
PHYSICAL D IMENSIONS: 
E N V I R O N M E N T : 

C O M M U N I C A T I O N S I N T E R F A C E : 

A U X I L I A R Y I N T E R F A C E : 

24 lines by 80 characters per l ine. 
Generates all 128 upper and lower case ASCI I characters. 
Eleven special graphics symbols. 
Dark characters on a l ight background. (Display is reversable through 
keyboard selection.) 
Bl ink ing (2 frames per second), underl ine, reverse video, half intensi ty. 
Protected, constant and pr in t -on ly fields. 
25th display line reserved for terminal status messages. (Status line displayed as 
inverse of normal display.) 
12 inch diagonal. 
60 frames per second (50 frames per second—Export model) . 
Conversational: character at a t ime transmission. 
Message: l ine at a t ime transmission. 
Page: fu l l or part ial screen at a t ime transmission. 
Half or fu l l dup lex , keyboard and switch selectable. 
Standard te le typewr i ter -compat ib le layout plus 14 key numeric pad, local 
mode and erase. Keyboard lock /un lock under program cont ro l . Also, 16 
programmable func t ion keys. 
Self-diagnostic f i rmware testing routine-results displayed on status line. 
Direct posi t ioning by either discrete or absolute addressing. 
Up, down , fo rward , backward and home—keyboard selectable. 
A l lows CPU to interrogate for terminal status, present cursor address and 
memory value at cursor posi t ion. 
Choice of even, odd, mark ing or spac ing-keyboard and switch selectable. 
App rox ima te l y 37 pounds. 
14 5 / 8 " ( H ) x 2 1 3 / 8 " { W ) x 2 3 1 / 8 " (D). 
Operat ing temperature between 0 ° to 5 0 ° C, Storage 0 ° to 8 5 ° C, 10 to 95% 
relative h u m i d i t y , non-condensing. 
E IA R S - 2 3 2 C / C C I T T V.24 operates through the range of 75 to 19.2K BPS, 
switch and keyboard selectable. Available 20 /60 M A current loop operates 
through the range of 75 to 9600 BPS. 
R S - 2 3 2 C / 2 0 M A current loop pr inter por t . 

The most remarkable speci f icat ion of the INTER-
TUBE is its astonishingly l ow price. The feature-
packed INTERTUBE compares w i t h terminals cost ing 
more than three times as much ! Combine this price 
with the inherent re l iabi l i ty of our microprocessor de-
sign and the result is an industry f i rs t ! 

$ 7 8 4 
* QUANTITY ONE! 

You don ' t have to buy a hundred terminals or sign a 
cont ract to qua l i f y for I N T E R T U B E ' s l ow S784 price 
tag . . . i t 's our "quan t i t y o n e - i m m e d i a t e de l ivery" 
pr ice. Add i t iona l discounts are available under OEM, 
GSA/Educat iona l and Dis t r ibutor pr ic ing schedules. 
Contact an Intertec Market ing o f f i ce for details. 

The INTERTUBE and other Intertec products are d is t r ibuted in these cit ies: A lbany , Alberquerque, At lanta , Bal t imore, Boston, 
Buffalo,Charlotte, Chicago, Cincinnat i , Cleveland, Columbia, Columbus, Dallas, Dayton , Denver, Det ro i t , Har t fo rd , Huntsvi l le, Houston, 
Indianapolis, Jacksonville, Kansas C i ty , Los Angeles, Louisvi l le, Madison, Memphis, Miami , Mi lwaukee, Minneapolis, Nashvil le,New Haven, 
New Orleans, New Y o r k , Oklahoma C i ty , Omaha, Philadelphia, Phoenix, Pit tsburgh, Port land, Providence, Raleigh, Richmond, Rochester, 
Sacramento, Salt Lake C i ty , San A n t o n i o , San Diego, San Francisco, Seattle, St. Louis, Syracuse, Tampa, Tulsa, Virginia Beach, 
Washington, DC. International off ices located in Austral ia, Austr ia, Canada, Denmark, England, France, Germany, Hol land, Switzerland. 



Personal Privacy 

A discussion of personal pri-
vacy and computers looks at only 
that portion of personal privacy 
relating to records and record-
keeping practices. This comprises 
a very small portion of what is or-
dinarily referred to as personal 
privacy. 

The Constitution does not 
mention a right to privacy. 
Nevertheless, various aspects of 
personal privacy have been pro-
tected against government action 
by traditional interpretation of 
the Bill of Rights. The First 
Amendment guarantees the rights 
of free speech, freedom of assem-
bly and freedom of religion; the 
Third Amendment prohibi t s 
quartering soldiers in your home; 
the Fourth Amendment prohibits 
unreasonable searches and sei-
zures; and the Fifth Amendment 
protects against se l f - incr im-
ination. 

Courts have interpreted these 
protections to prevent an individ-
ual from being forced to reveal 
political, social or philosophical 
beliefs. Furthermore, the Su-
preme Court has indicated that 
individuals have a right to privacy 
relating to their freedom to prac-
tice contraception, have an abor-
tion or read pornography at 
home. The judicial system has 
also developed principles that 
allow suits for invasion of privacy 
in certain situations involving 
financial or reputational injury 
of one person by another. 

The foregoing aspects of pri-
vacy have nothing to do with the 
notion of invasion of personal 
privacy by computer. "Invasion 
of personal privacy by comput-
er ," of course, does not mean the 
computer is responsible for inva-
sion of an individual's personal 
privacy. It would be more accu-
rate to say "invasion of personal 
privacy by use of a computer." 

It is difficult to define personal 
privacy in terms of potential inva-
sions by use of a computer. Be-
fore we go on, let's speculate on 
some repugnant uses of a com-

Kennelh S. Widelitz 
Atlorney-al-Law 

puter to invade what we com-
monly consider our domain of 
personal privacy. 

You are being interviewed for a 
job. After the usual meetings 
with key executives, and the 
three-martini lunch, a clerk in the 
personnel department makes a 
critical phone call to Interna-
tional Data Base, Inc., which re-
ports that although you have not 
had any prior criminal convic-
tions or arrests, you have ordered 
$500 worth of merchandise in the 
last year from a firm specializing 
in pornographic films. 

The report shows that you 
bought an additional $200 worth 
of materials from an adult book-
store, and made a $1000 contri-
bution to the Communist Anti-
defamation League. It reveals 
that you travel without your wife 
on business trips, but always 
register at hotels as Mr. and Mrs. 
It also notes that during your 
sophomore year in college you 
failed a computer-programming 
course. During the last five years, 
the report discloses, you have 
paid $10,000 to a psychiatrist. 
You are surprised when you do 
not get the job. 

To my knowledge, such dos-
siers are not currently available to 
potential employers. However, 
virtually all the information from 
which such a dossier could be pre-
pared is presently in a computer 
data base somewhere. 

International Data Base, Inc., 
does not yet exist, but many 
credit-reporting agencies do. Fi-
nancial institutions rely on such 
agencies to provide information. 
It is commonplace to read of per-
sons who have been denied fredit 
because of inaccurate reports 
issued by credit bureaus. The 
cause of such inaccurate reports 
is uniformly attributed to "com-
puter er ror ." 

Back to our definition of per-
sonal privacy. From the above, it 
can be seen that the invasion of 
personal privacy by use of a com-
puter relates to the compilation 
and dissemination of informa-
tion. Some information about 
you is public, available to anyone 

to research and use (e.g., records 
of your birth, marriage, criminal 
convictions, ownership of real 
property, address, etc.). Count-
less other records (educational 
t ranscr ipts , military records, 
employment personnel files, 
etc.), though not "publ ic ," are 
accessible by numerous other 
people. 

Even if you shudder at the 
thought of a firm such as the fic-
tional International Data Base, 
Inc., consider that every piece of 
information in their hypothetical 
dossier on you is already known 
to many other persons (the por-
nography company, the Commu-
nist Anti-defamation League, the 
air l ine-reservation clerk, the 
hotel desk clerk). You did not 
think in terms of invasion of per-
sonal privacy when you placed 
the porn order, gave the contribu-
tion, made the airline reservation 
or checked into the hotel. 

You can see that in defining the 
concept of personal privacy with 
relation to records and record 
keeping, it is not so much a con-
cern that others know informa-
tion about you, but rather to 
what extent that information is 
compiled and communicated to 
persons other than those who 
garnered the data on a first-hand 
basis—that is, those persons nec-
essary to consummate a transac-
tion. In this context, the right to 
privacy involves the right of an 
individual to decide for himself 
when and on what terms his acts 
should be revealed to the general 
public. 

As stated by Charles Fried in 
an article entitled "P r ivacy" 
(Yale Law Journal, 1968, p. 482), 
"It is not true, for instance, that 
the less that is known about us the 
more privacy we have. Privacy is 
not simply an absence of infor-
mation about us in the minds of 
others; rather it is the control we 
have over information about 
ourselves." 

Of course, for any individual, 
privacy as a value is not absolute. 
Its importance can vary with sub-
ject matter, time, age, etc. It must 
also be recognized that the right 
of personal privacy can conflict 
with the interests of society (i.e., 
records maintained for criminal 
investigations or national-securi-
ty problems). A conflict also ex-
ists in the area of free speech and 
the public's "right to know." 

The Problem Historically 

Having ruminated about the 
definition of personal privacy 
and the right to it, vis-a-vis com-
puters, it might be useful to con-
sider from where our notions of 

the right to control information 
about ourselves come. 

From the point of view of the 
individual, the right to personal 
privacy in terms of control of in-
formation about ourselves is a 
relatively recent phenomenon. 
Man has kept records of births, 
marriages, deaths, etc., almost 
since he learned to write. They 
were kept on a very local basis be-
cause no methods were available 
for communicating their content. 
Virtually no other information 
about an individual was record-
ed. It wasn't necessary to ask a 
credit-reporting agency if a per-
son was credit-worthy. Everyone 
in his village knew that he was or 
wasn't. 

Perhaps it was with the inven-
tion of the Gutenberg printing 
press, which made the wide-
spread dissemination of informa-
tion possible, that the question of 
the existence of a right to person-
al privacy was first raised. 

Subsequent technological ad-
vances resulted in the rapid com-
munication of information over 
long distances. Telegraph, tele-
phone and radio made the world 
smaller and information on per-
sons outside our communities 
more important. That technology 
gave us the means to invade the 
personal privacy of a limited 
number of individuals, who tend-
ed to be the " impor tan t" people, 
public people, such as politicians, 
actors and actresses and com-
munity leaders. Although it was 
possible prior to the computer 
age to accumulate information 
on individual nonpublic persons, 
the amount of effort involved in 
terms of compiling such informa-
tion was relatively large. 

With the advent of the com-
puter, the task of compiling enor-
mous amounts of information on 
an enormous number of people 
became possible and economical-
ly feasible. Once the capability 
existed, the applications followed 
closely behind. It is with the ap-
plications, such as credit report-
ing, that the issue of the right to 
personal privacy and its invasion 
comes to light. 

Historically, the social utility 
of record-keeping practices has 
seldom been questioned. Certain-
ly census information and other 
statistical records, along with 
some intelligence (i.e., police, 
CIA) and administrative records, 
are valuable and useful tools that 
have a positive effect on society. 

Privacy and Personal Computers 

The foregoing discussion has 

(continued on page 21) 
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CALENDAR 

Steve Fuller 

Richardson/Dallas/Fl. Worth TX 

Here are the highlights of a let-
ter I received recently from Neil 
Ferguson, president of The Com-
puter Hobbyists Group of North 
Texas: 

One of the oldest computer 
hobbyist clubs in the country, 
CHG-NT holds two meetings per 
month—one for the Richardson/ 
North Dallas area and another 
for members in Da l l a s /For t 
Worth. Meetings are conducted 
on the first and third Saturdays of 
the month at 1 PM unless the dates 
conflict with holidays. Dues of $7 
per year include a subscription to 
the club newsletter, "The Printed 
Circuit ." 

The June meeting will be the 
club's annual swap meet, known 
as the "Chip and Dip Fest" in 
honor of the IC. Sounds great! 

For more information on the 
club and its activities, write R. 
Neil Ferguson, PO Box 1344, 
Grand Prairie TX 75051, or call 
him at (817) 265-9054. 

Atlanta GA 

George Reeves asks us to an-
nounce that the Atlanta Chapter 
of the SOL Users Soc ie ty 
(SOLUS) meets twice monthly, 
on the first Monday and third 
T h u r s d a y . Cons ider it done , 
George. 

Incidentally, time and space 
don't permit publication of club 
rosters, but thanks for the copy. 
I'll know who to call next time 
I'm in Atlanta! 

Send your requests for details 
of the current month's club ac-
tivities to George at 5002 Crowe 
Dr., Smyrna GA 30080, or call 
him at (404) 436-0718. 

Pensacola PL 

The second Thursday of each 
month is the meeting date for the 
North Florida Computer Society, 
according to Eugene Rhodes. 
Write to him at 227 Edison Dr., 
Pensacola FL 32505, or call (904) 
453-3844. 

Ojai CA 

W. P. Dart of 231 Valle Rio 
Ave., Ojai CA 93023, wants to 
hear from hobbyists in his area 
who are interested in starting a 
c o m p u t e r c l u b . His p h o n e 
number is (805) 646-5824. 

Augusta GA 

The CSRA Computer Club 
meets on the third Thursday of 
each month at 7 PM in the main 
auditorium of the Augusta-Rich-
mond County Public Library in 
Augusta. 

Rolston Wilder, 2704 Rose-
wood Court, Augusta GA 30909, 
will send you a copy of the club 
newsletter. For more informa-
tion, write to Rolston or call (404) 
733-8750. 

Rochester NY 

KIM-1 owners in the Rochester 
area are invited to join Murray 
Smith in forming a club. He says 
he suspects there are at least 20 of 
you out there, so get in touch with 
him at 1972 E. Main St., Roches-
ter NY 14609. 

Investors Club 

The Microcomputer Investors 
Association, a nonprofit profes-
sional group, has been formed to 
facilitate the exchange of infor-
mation relating to microcomput-
ers and investments including 
stocks, bonds, stock options and 
commodities. 

In order to benefit from the ex-
periences of others there is a basic 
requirement that, at least once 
each year, each member submit 
an original article for publication 
in the association's newsletter. 

If you'd like an application, 
send an SASH to Jack Williams, 
The Microcomputer Investors 
Association, 2415 Ansdel Court, 
Reston VA 22091. 

Toronto, Canada 

Congratulations to the Toron-
to Region Association of Com-
puter Enthusias ts (TRACE) , 
which celebrated its second birth-
day in February. 

According to public-relations 
secretary Ross Cooling, "TRACE 
began in February 1976 as an in-
formal meeting of ten people in-
terested in personal computing, 
and quickly attracted followers. 
Since that time the club has 
grown to approximately 100 
members and about as many ca-
sual followers. Nearly half of the 
members have personal systems 
of some form. 

"The main purpose of TRACE 
is to foster communication and 
resource sharing among com-
puter hobbyists and profes-
sionals. The meeting format in-
cludes one or two talks on micro-
computer-re la ted topics, and 
usually a system demonstration. 
The club also has a monthly 
newsletter, group purchasing and 
a library of product literature, 
books and periodicals. Other ac-
tivities include fiea markets, ex-
hibitions and a software library." 

The club meets at the north 
campus of Humber College at 8 
PM on the fourth Friday of the 
month and at the Ontario Science 
Centre on the second Sunday of 
the month. Newcomers are wel-
come, and information may be 
obtained from Ross at 488-3314, 
or Gifford Toole at 828-9202. 

Hou.slon TX 

Information concerning activi-
ties of the Houston Amateur 
Microcomputer Club (HAuCC) 
is available from Clifford Carley, 
corresponding secretary, PO Box 
37102, Houston TX 77036; you 
may call him at 921-7532. 

The club's newsletter, "Nyb-
ble," contains schedules of up-
coming events, product briefs 
and computer-related job open-
ings in the Houston area. 

Columbus OH 

The Amateur Computer Soci-
ety of Columbus (ACSC) meets 
at 7:30 PM on the first Wednesday 
of each month at the Center of 
Science and Industry. 

President Fred Hatfield notes 
that ACSC is working with the 
Columbus Public Library to set 
up a "Computer Corner" where 
patrons will have access to two 

Commodore PET computers and 
an extensive technical library. 

According to a brochure from 
the public library, through "the 
generosity of the membership of 
the Columbus Amateur Comput-
er Society, the Public Library of 
Columbus is now able to offer re-
source materials to the growing 
number of computer hobbyists in 
the Franklin County area. Mate-
rials . . . are available for loan at 
the Business and Technology 
Division of Main Library, 96 S. 
Grant Ave." 

You can contact the Society 
c / o Fred Hatfield, Computer 
Data Systems, 1372 Grandview 
Ave., Columbus OH 43212, or 
call (614) 488-3347. 

Granger IN 

A software/hardware library 
to support the Apple-I computer 
has been started here. Interested 
persons may write to Joe Torzew-
ski, 51625 Chestnut Rd., Granger 
IN 46530. 

Midland/Odessa TX 

The Permian Basin Computer 
Group has scheduled meetings of 
its two chapters as follows: 

The Midland meetings will be 
held on the second Monday of 
each month at 7:30 PM in the Stu-
dent Center on the Midland Col-
lege campus. Meeting dates are: 
May 8, June 12, July 10, August 
14, September I I , October 9, 
November 13 and December II . 

The Odessa chapter will meet 
on the second Saturday of each 
month at 1 PM in Room 203 of the 
Electronics Technology Building 
on the Odessa College campus. 
Dates are: May 13, June 10, July 
8, August 12, September 9, Oc-
tober 14, November II and 
December 9. 

Details are available from the 
Permian Basin Computer Group, 
c / o J o h n R a b e n a l d t , Ec to r 
County School District, Box 
3912, Odessa TX 79760. The 
phone number in Midland is (915) 
697-4607 after 6 PM; in Odessa, 
(915) 332-9151 Ext. 43 from 8 AM 
to 5 PM. 

Cornwall, England 

British hobbyists may obtain 
information about the Personal 
Computing Club (PCC) from 

(continued on page 21) 



_ NEW 
PRODUCTS 

Two New Mainframes from TEI 

TEl, Inc., has two versions of 
their Computer Mainframe Sys-
tem available. The first is Model 
MCS-112, a foundat ion unit 
based on an S-100 bus system 
with a 12-slot motherboard. The 
power supply is rated at 17 Amps 
at 8 V and 2 Amps at ± 16 V. 

The second version is Model 
MCS-122, a foundation unit also 
featuring the S-100 bus system 
with a 22-slot motherboard and a 
higher rated power supply. Both 
models are housed in a heavy-
duty, vented aluminum cabinet. 

The power supplies consist of a 
constant voltage t r ans fo rmer 
providing brownout protection 
and showing high noise immunity 
of better than 100 db between in-
put and output. The front panels 
of both fully tested and assem-
bled models include an indicating 
ac switch and reset switch. Prices 
are $395 for the MCS-112; $495 
for the MCS-122. 

For more information, contact 
CMC Marketing Corp. , 5601 
Bintliff, Suite 515, Houston TX 
77036. 

INFO 2000 Systems Software 
Supported for 8080 and Z-80 

INFO 2000 disk-systems own-
ers may now utilize expanded 
software for both 8080 and Z-80 
microcomputers . INFO 2000 
Corp. has increased disk-operat-
ing software capability using Dig-

ital Research C P / M . Among the 
software packages that operate 
under C P / M are two full versions 
of Disk BASIC, including Micro-
sof t Extended Disk BASIC 
(4.41), $350. Also available is a 
S t r u c t u r e d S y s t e m s G r o u p 
QSORT ($95), a high-speed, gen-
eral-purpose sort package. A 
name and address maintenance 
system, NAD ($79), includes 
mailing labels. The manufacturer 
states that all software is current-
ly available for immediate de-
livery for use on INFO 2000 Disk 
Systems. 

Still available for Z-80 systems 
is the complete TDL software 
package—including 12K BASIC, 
macro assembler, Z-TEL Text 
Editor and Word Processor—ex-
panded to operate under C P / M 
and Zapple operating systems. 
Price, $215. 

All INFO 2000 software oper-
ates on INFO 2000 Disk Systems 
that employ the PerSci 277 dual 
diskette drive with intelligent 
controller. The Disk System is 
available for all S-100 microcom-
puters using Z-80 or 8080 proces-
sors, for Digital Group Z-80 and 
8080 systems, and for the Heath-
kit H8. 

INFO 2000 Corp., 20630 S. 
Leapwood Ave., Carson CA 
90746. 

New EPROM Programmer 

Smoke Signal Broadcasting, 
PO Box 2017, Hollywood CA 
90028, announces a new, low-

The Centronics SI. 

cost 2708 EPROM programmer. 
Designated the POP-1, the unit 
lists for $149 and is designed to 
interface to the company's P-38-1 
and P-38-FF EPROM boards, 
which are SS-50-bus-compatible 
products. Complete software is 
provided on audio cassette. A 
unique adaptive programming 
technique allows most 2708s to be 
programmed in 15 seconds in-
stead of the usual 1 '/z minutes. A 
separate, self-contained power 
supply is used for the program-
ming voltage to insure sufficient 
current capability to program 
EPROMs from any manufacturer. 

Microprinter with 
Serial Interface 

Centronics Data Computer 
Corp. introduces the Microprint-
er-Sl with serial interface. The 
new printer, which has a single 
unit price of $695, allows the user 
to select baud rates, parity and 
the number of stop bits. 

Centronics expects the SI ver-
sion of the Microprinter to enjoy 
an even broader range of applica-
tions than the P I , which debuted 
last June. Both units are aimed at 
the home, hobby and micropro-
cessor markets, and both are 

TEI MCS-112. The POP-I. 

suited for use in diagnostic sys-
tems, CRT hard-copy applica-
tions, industrial instrumentation, 
and demand message printing. 
However, since many CRT ter-
minals require the RS-232 inter-
face, the SI should see frequent 
use as a remotely placed message 
printer. 

Information about numerous 
other features of the SI (and PI) 
can be obtained from Centronics 
Data Computer Corp., Hudson 
NH 03051. 

CP/M on North Star Disk 

C P / M has become the most 
widely used S-100 floppy-disk 
operat ing system, effectively 
making it the software-exchange 
bus for S-100 systems. Vendors 
of hardware or software support-
ing C P / M include Imsai, Cro-
memco, TDL, Digital Systems, 
Tarbell Electronics, Microsoft, 
Digital Research and many 
others. Also, the C P / M Users' 
Group is currently operating a 
successful sof tware exchange 
program. 

Now North Star Disk users can 
also join the software bus. With-
out any hardware changes, CP /M 
can be run with all the features 
available to the users of the 
system on standard Hoppy disks. 
Microsoft FORTRAN-80 and 
Disk Extended BASIC can also 
be supplied on a 5 '/S inch diskette 
to run on " C P / M on North Star 
Disk." All the software is fully 
8080/Z-80 compatible. 

Retail prices: C P / M on North 
Star Disk, $112; FORTRAN-80, 
$400; Disk Extended BASIC, 
$300. FORTRAN-80 includes re-
locating assembler and linking 
loader. Full ANSI except for 
complex data types. Disk Extend-
ed BASIC is a C P / M generation 
of Altair Disk BASIC 4.1. All 
prices are freight inclusive. 

Lifeboat Associates, 36 W. 
84th Street, New York NY 10024. 
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The Axiom 801 and sample printout from the 820 ($795). 

The Axiom Primer 

Axiom has a printer, the EX-
801, part of the EX-800 series, for 
fast and inexpensive printing. It 
prints on aluminized paper ($4 
per 230-foot roll) by passing a 
current through the aluminum 
coating, evaporating it and thus 
leaving the black-coated paper 
underneath exposed. Moisture 
and sunlight have no effect on the 
paper. The current is passed 
through eight wires, making a 
dot-matrix pattern without the 
need for moving wires and their 
fragility. 

The printer, with an 8048 
microprocessor in control, has an 
input buffer of 256 characters 
which can be expanded to 2K, 
thus providing a full CRT page 
dump at one time. It will work 
from RS-232, 20 mA serial as well 
as parallel ASCII. It comes with 
96-character ASCII standard and 
is expandable to 256 characters 
with your own programmable 
fonts. Three character widths, 
which can be software-selected to 
provide 20, 40 or 80 columns on 
the 5-inch-wide paper, can be 
mixed on a line for emphasis. 

Axiom Corp., 5932 San Fer-
nando Rd., Glendale CA 91202. 

Audio Cassette Magazine 

CLOAD Magazine, published 
by R D McElroy & Co. of Goleta 
CA, and written especially for 
Radio Shack's TRS-80 computer, 
is something new. It is "pr in ted" 
on a standard audio cassette and 
will load directly into the TRS-80 
computer. Its "articles" are pro-
grams ranging from short games 
to involved programs of a practi-
cal nature; emphasis will be on 
education. 

People can submit programs for 

publication. There will be 12 is-
sues a year, each issue consisting 
of an audio cassette with six to 
ten programs (more, if possible), 
an index and an instruction sheet. 
Subscription rates available. 

CLOAD Magazine, Box 1267, 
Goleta CA 93017. 

New Business Software Program 

A new, low-cost ($200) gener-
al-business software package for 
microcomputers that includes 
general ledger, accounts receiv-
able, accounts payable, finished-
goods inventory control and pay-
roll has been introduced by The 
Computer Mart, Orange CA. 

Developed by Larry G. Grimes 
& Associates and Compute r 
Products of America, a subsidi-
ary of The Computer Mart, the 
24K Grimes Business Informa-
tion System (GBIS) is specifically 
designed for small businesses. In 
a typical application, the GBIS 
can store on a single minifloppy 
diskette up to 400 customer list-
ings, 50 vendors, 400 line items of 
inventory, 25 employee records 
and 60 general-ledger accounts. 

GBIS is written in North Star 
BASIC, although other disk 
BASIC languages can be used for 
the listings. Programs are written 
so that someone with a minimal 
understanding of the BASIC pro-

gramming language can use it. 
The Computer Mart, 633 West 

Katella Ave., Orange CA 92667. 

4 MHz Z-80A Processor Board 

The ZPB 4 MHz Z-80A proces-
sor board is one of several new 
h i g h - p e r f o r m a n c e p r o d u c t s 
North Star offers for S-100 bus 
computers. The ZPB will operate 
in systems with or without front 
panels. It includes space for 1K of 
2708 EPROM. 

Other features of this versatile. 

fast board include auto-jump 
start-up and vectored interrupts. 
Available as a kit for $ 199 or $259 
fully assembled. EPROM option 
costs are $49 for kit and $69 
assembled. 

North Star Computers, Inc., 
2547 9th Street, Berkeley CA 
94710. 

Video Checkers on Cassette 

Compu-Quote, 6914 Berquist 
Ave., Canoga Park CA 91307, 
has developed several games on 
cassettes, recorded in the Tarbell 
format and programmed in Mits 
BASIC (3.1). Contained on one 
cassette. Video Checkers pro-
duces checkerboard graphics on 
the CRT when used with the 
PolyMorphic Video Interface 
and 64-character option. Two 
versions of the program on one 
60-minute cassette play a chal-
lenging game that conforms to 
International Rules. The first ver-
sion requires a total of 16K of 
memory, inclusive of 8K BASIC. 
The second version is more 
graphic and requires an addi-
tional 4K. 

As the player and computer 
each take turns, the checkers 
blink and move to indicate their 

(continued on page 114) 

Video Checkers in action. 

CLOAD Magazine. North Star's ZPB. 
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An Introduction 

to Microcomputers 
Volume 0, The Beginner's Book 

Adam Osborne 
Adam Osborne and 

Associates, Inc. 
PO Box 2036 

Berkeley CA 94702, 202 pages 

Hallelujah! At long last, some-
one has actually produced a book 
that really is for the absolute 
novice in computer technology. 
Like many books before it, this 
one claims to be written for peo-
ple who know nothing about 
computers. The novelty is that 
Osborne et al mean it; and what is 
even better, the book is for the 
potential user who doesn' t know 
how a computer works, will prob-
ably never know and doesn't par-
ticularly care. It is written for a 
pure user orientation, treating the 
microcomputer as an appliance 
and recognizing that it is possible 
to use the appliance without 
knowing how to design it, modify 
it or repair it. The reader need 
only know that the microcom-
puter exists, that it is potentially 
capable of performing interesting 
functions and that he'd like to use 
one. 

S tar t ing f r o m those basic 
assumptions, the book takes the 
reader logically and painlessly 
through a survey of the current 
state of microcomputers. The 
first chapter does nothing more 
than identify the major boxes 
that make up a microcomputer 
system and explain some basic 
data recording concepts. Chapter 
2 introduces the book's hero, the 
indomitable Joe Bitburger. In re-
counting Joe's experiences with 
his first basic kit, Osborne de-
scribes the frustrations of operat-
ing with only front-panel switch-
es and lights for input /ou tput . 
This brings up consideration of 
the Teletype and of keyboard en-
try in general. That consideration 
leads logically into Chapter 3, 
which introduces the concept of 
logical units (files and records), 
as opposed to physical units, and 
discusses various componen t s 
and devices in considerable depth. 

Chapter 4 is the obligatory dis-
cuss ion of b i n a r y / o c t a l / h e x 
arithmetic and logical opera-
tions. There are numerous ex-
amples, and the explanations are 
unusually lucid. 

Chapters 5 and 6 deal with soft-
ware and with system organiza-
tion. The software discussion de-
fines those mysterious terms—as-
sembler, compiler, interpreter— 
clearly and concisely. With those 
concepts established, the chap-
ters describe the various ap-
proaches to machine organiza-
tion. The advantages of different 
word lengths, of different num-
bers and arrangements of regis-
ters, and other computer ele-
ments are clearly explained. The 
author 's intent in these chapters 
is to bring the reader along to a 
point where he can intelligently 
read the specifications of various 
devices and systems and evaluate 
these in the light of his own par-
ticular requirements. 

At least one other aspect of The 
Beginner's Book deserves not 
only mention, but unrestrained 
praise: It is readable, even enter-
taining. The eager, but frequently 
misguided, Joe Bitburger is an 
engaging hero. He helps to keep 
the text oriented to a user (rather 
than a designer), and to a rank 
beginner at that . The generous 
use of graphics and cartoons aids 
in understanding the text and 
demonstrates (if it was required) 
that visual aids and humor can in-
crease the impact of even tech-
nical writing. 

Less this sound like a commer-
cial for Osborne and Associates, I 
should mention that the book 
does have a few fiaws. As an ex-
ample, on pages 5-21, the text 
refers to a drawing and says that 
the number representing an in-
struction code is circled. In fact, 
there are no circles on the draw-
ing and the referenced number is 
in a shaded block. This sort of 
thing can be confusing, but there 
are few such errors. 

A second objection is that the 
very readable style of the early 
chapters is not carried all the way 
through the book. By the end of 
Chapter 6, Mr. Osborne has ba-

sically reverted to the technically 
thorough but very dry style of his 
other books. In his defense: He is 
dealing with more complex data 
at this point. In t ruth, there 
would be no objection to this if he 
hadn' t done such a damn fine job 
in the first part of the book. 

In summary, Mr. Osborne has 
delivered a first-rate book for the 
novice computer hobbyist. It is 
successfully aimed at that great 
throng of people who would like 
to use computers but care no 
more about the design and repair 
of such devices than they do 
about the internal workings of 
their refrigerators. This is a su-
perb book for any beginner and 
would serve very well as the text 
for an introductory class at any 
level from junior high school on 
up. 

Art McDonough 
El Segundo CA 

Practical Microcomputer 
Programming: The Intel 8080 

Weller, Shatzel, Nice 
Northern Technology Books 

Box 62, Evanston IL 
60204 $21.95 

Want to know how your 8080 
mic rocompute r really works? 
Thinking of writing or modifying 
s y s t e m s o f t w a r e ? T i r e d of 
BASIC? Ever wondered about 
the " P l a y b o y " effect in decimal 
arithmetic? A necessary step is to 
learn assembly language, and this 
book is for you. 

Throughout the 18 chapters 
and 306 pages, the reader is intro-
duced to hardware features of the 
8080, presented in a clear, con-
cise, logical manner . Over 80 ex-
amples are included, most of 
which are usable as subroutines 
to programs you will want to 
write later. Complete chapters 
are devoted to such topics as 
stack pointers, arrays and tables, 
binary/decimal conversion, com-
munications with terminals, in-
terrupts and subroutines. Sixteen 
pages are devoted to debugging! 

A powerful plus for this book 
is the authors ' determination to 
demonstrate why and how to use 
each instruction, not merely to 
explain how it works. Examples 
are described first in a short para-
graph, then presented in program 
format with instructions printed 
in bold letters for easy readabil-
ity. No mat r ix-pr in te r -wi th-a-
weak-ribbon printing here! 

Reader interest is maintained 
through occasional use of humor; 
interchanging memory locations 
n a m e d M O U N T N a n d 

M U H A M D or adding the con-
tents of two double-precision 
fields named INSULT and IN-
JURY help make the learning 
fun . In a chapter on controlling a 
complex peripheral (the Victor 
matrix printer), examples include 
routines to t ransform ASCII to 
required bit patterns for printing 
the Cyrillic alphabet. This new 
code (named by the authors) Rus-
sian Unified Standard Key for In-
formation Interchange (RUSKII) 
is then printed. Understanding 
this chapter will leave the hard-
ware freaks with little fear of 
tackling an APL printer. 

At no point do the authors 
resort to rehashing material avail-
able from the manufacturer of 
the 8080, but instead choose to 
take a less theoretical, more prac-
tical approach. Oh yes, there is 
even an index to allow use as a 
reference manual . One minor ob-
jection is that the examples do not 
strictly fol low manufac tu r e r s 
standards for assembly-language 
programming—labels are not fol-
lowed by a colon and comment 
lines begin with a " • " rather than 
a " ; " . The style is similar to 
assembly language used on larger 
machines. 

Any 8080 or Z-80 user would 
do well to purchase this work, for 
learning and for reference. 

Tim Turner 
Spokane WA 

Take a Chance 
with Your Calculator 

Probability Problems for 
Programmable Calculators 

Lennarl R ide , Dililhium Press 
PO Box 92, 

Forest Grove OR 97116 

Take a Chance with Your Cal-
culator will help you understand 
basic probability theory by run-
ning experiments on your pro-
grammable calculator. 

The book is divided into three 
sections. The first is composed of 
eleven chapters containing a total 
of 143 problems to be investigat-
ed, along with some explanations 
of the problems and the methods 
to be used in solving them. The 
second section has 46 pages of 
more detailed write-ups on many 
of the problems. Section three 
has over 100 programs, written 
for Hewlett-Packard HP-25-type 
calculators, which are used in 
solving the problems from sec-
tion one. 

Section one contains the real 
meat of the book. It starts with a 
method of generating random 
numbers and then gives methods 



of testing random-number gener-
ators. These are followed by 
chapters dealing with the genera-
tion of specific types of random 
numbers, such as the number of 
spots showing when you throw a 
pair of dice. 

Chapter 5 investigates assorted 
problems dealing with random 
numbers, and other problems in-
volved in drawing marbles from 
an urn containing both black and 
white marbles. Chapters 6 and 7 
deal with towers made of blocks 
and the results obtained when 
you move a random number of 
blocks from one tower to another 
randomly selected tower. 

Chapter 8 examines " r u n s " 
that are sequences of the same 
random digit repeated several 
times in a row. Chapter 9 is about 
random walks, when you ran-
domly walk either right or left a 
random number of paces, and 
other extensions to this type of 
walk. Chapter 10 defines statis-
tics terms, including consistency 
of an estimate, efficiency of an 
estimate and confidence level, 
and exhibits test problems. 

Finally, Chapter 11 comprises 
more miscellaneous problems in-
cluding family planning, the 
birthday problem, simulation of 
an election and queuing problems. 

Section two consists of com-
ments on the problems in section 
one. Not all problems have com-
ments, and some comments are 
quite brief while others are 
lengthy. The comments may in-

clude an explanation of the prob-
lem, mathematical formulae, dia-
grams, fiowcharts or hints on 
how to program a solution for the 
problem. In many cases, a refer-
ence is given to another book 
where a more detailed treatment 
of the problem may be found. 

Section three has 79 pages of 
calculator programs and instruc-
tions relating to their operation. 
The programs were written to 
work on HP-25-type calculators. 
The book claims they will also 
run on Texas Instruments SR-56 
calculators; but 1 believe some 
modification to the programs will 
be needed since the programs ap-
pear to be written for Reverse 
Polish Notation machines. Texas 
Instruments uses algebraic entry. 

The overall organization of the 
book is rather poor. I constantly 
jumped from the problem state-
ment in section one to the com-
ments in section two to the pro-
gram in section three, then back 
to section one again. If all of the 
material for a given problem were 
collected in one place the book 
would be much easier to use. 

1 think the greatest fault with 
the book is that the author didn't 
seem quite sure just how ad-
vanced his reader would be. In 
some cases explanations are given 
in detail, while in others there is 
no explanation at all. For exam-
ple, problem 23 asks you to com-
pute the standard deviation. Sec-
tion two gives a formula for this 
calculation; but having calcu-

lated the standard deviation, 
nowhere are you told what it rep-
resents or what it can be used for! 

Even with its faults, there is 
still a lot of useful material in 
Take a Chance with Your Calcu-
lator. The beginner will certainly 
learn some new concepts; the 
reader with more background 
may be given a more intuitive feel 
for the theory after observing it in 
practice. On the other hand, if 
you are trying to learn probability 
from scratch, you will need a bet-
ter textbook than this. 

Glen Charnock 
Oxnard OA 

Computers, Computers, 
Computers: In Fiction 

and in Verse 
D. Van Tassel, editor 
Thomas Nelson Inc. 

30 E. 42 St., NYC 
$6.95, 192 pages 

Dennie Van Tassel, author of 
several successful books for com-
puting professionals, has been 
gradually moving into broader 
areas. The Compleat Computer 
(reviewed in Kilobaud No. I) was 
a tasty assemblage of semitechni-
cal articles, news items, cartoons 
and some f ict ion, organized 
around specific issues of interest 
to those attempting to under-
stand the effects of computing on 
our society. Now, in Computers, 

Computers, Computers, he has 
pulled together a wide assortment 
of fictional treatments of com-
puters. The result can be enjoyed 
equally by both computerniks 
and nontechniks. 

The book's 18 short pieces of 
fiction fall into three categories. 
The majority (11) are science-fic-
tion short stories by such authors 
as Robert Sheckley, Gordon 
Dickson, Robert Heinlein and 
Barry Malzberg. (In my opinion, 
Malzberg's contribution, "The 
Union Forever," is his most suc-
cessful short piece.) 

Another category is satire, and 
here we find pieces by such lumi-
naries as Art Hoppe, Art Buch-
wald and Bob and Ray. The third 
category, poetry, includes 18 
c o m p u t e r - t i n g e d l i m e r i c k s 
("Glorobots" by Gloria Max-
son), as well as several more ex-
tended poems and a song ("Push 
the Magic Button"—to the tune 
of "Puf f the Magic Dragon"). 

Although the stories, articles 
and poems can be read and ap-
preciated separately, it seems 
more interesting to view the col-
lection as a whole. In so doing, 
try to extract from the different 
treatments some common notion 
of what nontechnical people have 
thought computers will do to us. 
The title of the author's introduc-
tion says it—"Make Way for the 
Machines." 

Rich Didday 
Santa Cruz CA 

From Don Tarbell 

It seems that many new com-
puter customers have been given 
the impression that it's easy to get 
a computer system up and going. 
The truth is that it can be a can of 
worms, depending on the user, 
the components and the system 
required. 

There is one thing in particular 
that many people don't seem to 
understand: There is a world of 
difference between a bunch of 
hardware and software computer 
components and a computer sys-
tem up and working and doing 
what you want it to do. This dif-
ference is sometimes big, some-

times small, but it's almost al-
ways at least ten times as big as 
you think. This difference is 
called system design and integra-
tion, and there are companies 
that make millions of dollars do-
ing things like it. This phase is 
when you discover that all "S-I(X) 
compatible" boards are really 
not compatible with each other. 
It's when you find out that two 
big expensive pieces of software 
can't talk to each other. It makes 
people work weeks or months 
without getting anywhere. In 
short, you stand to lose your shirt 
if you don't know what you are 
doing! 

Everyone runs into system in-
tegration sooner or later, but it 

seems to get really nasty in small-
business systems. I suppose one 
reason is that it all sounds so sim-
ple! The boards are proven, the 
software is extensive. Everything 
required sits right there in front 
of you. All you need to do is 
make a few patches here and 
there and write a little applica-
tions software. 

Of course, it's those little de-
tails that get you every time. Since 
I get many calls from people 
about their problems, I'd like to 
present short answers to a few 
that seem to recur. 

1. Many Z-80 CPU boards 
don't create a true Altair-bus en-
vironment. This means that al-
though the CPU board will work 
in some situations, with some 
memory and with some inter-
faces, it may not work with the 
combination you want. 

2. Most 8080 software is writ-
ten to run at a particular location 
in memory. If two programs that 
must run together are written to 
run in overlapping memory, one 
must be moved. It is not always 
easy to move programs, particu-

larly if there is no source available. 
3. Most video boards require a 

good-sized driver program. This 
driver must be present in memory 
concurrently with your BASIC 
interpreter, or whatever, and fur-
thermore, each program that 
must access this drive (probably 
all) will have to have references to 
this driver in it. 

4. All dynamic memory boards 
require a refresh cycle. Even 
though some manufacturers will 
claim theirs is done at a time that 
is "invisible" to the rest of the 
system, there is no guarantee that 
some other manufacturer's board 
won't need to access memory at 
this same "invisible" time. 

5. Some programs that work 
fine in your main computer mem-
ory (RAM) may not be easily 
modified to work with a mass-
storage device such as a floppy 
disk or cassette. Often a whole 
new approach is required. 

6. Noise is almost always a 
problem. Some S-100 buses have 
more noise than others. Termi-
nating resistors don ' t always 
help. The third prong on one wall 



plug may not be connected to the 
third prong on another wall plug 
(would you believe 50 volts of 
difference?). 

7. Be sure that there are no two 
interfaces that use the same port 
numbers. 

8. There is no real standard on 
console port numbers, so either 
software or hardware may need 
to be modified. Sometimes the 
hardware is easier. 

9. ASCII is not always ASCII, 
RS-232 is not always RS-232, etc. 

10. Some mainframes that 
don't have a front panel also 
don't provide some of the re-
quirements of the bus that a front 
panel would have, such as pull-up 
resistors, MWRITE line, etc. 

11. Because every single com-
ponent in your system tests good 
in someone else's system, that 
doesn't mean they will all work 
together. The best test is the 
whole system the component will 
work in. 

12. There is no memory test 
that goes through all the com-
binations, regardless of what 
anyone might say. Figure it out 
yourself if you must, but such a 
test would take longer than your 
lifetime to run. After all, what is 
2A(4096*8), anyway . . . and 
then, of course, there's the bit 
that drops out after time . . . 

13. Programs always take at 
least five times longer to write 
than you most conservatively es-
timate, even when the hardware 
works perfectly all the time, 
which, of course, it won't . 

14. Requirements for software 
should be specified before those 
for hardware. Design the system 
from the top down if possible. 

The preceding is not meant to 
give everyone a crash course in 
system design, but only to point 
out that there may be problems 
you haven't thought of. If you 
are a hobbyist, you are probably 
willing to learn (sometimes the 
hard way). If you're a systems de-
signer, be sure to keep on learn-
ing. And if you're a businessman, 
find someone who really knows 
what he's doing to help you out. 
It may cost you as much as you 
paid for the hardware and soft-
ware (or more); but, believe me, 
if you don't have the time or in-
clination to learn it yourself, the 
money spent is well worth it! 

In the past several months, I've 
talked to many people who are in 
trouble now because they under-
estimated the task they under-
took. These people would have 
been better off if they had re-
tained someone who already 
made the mistakes a few years 
ago. The computer stores around 
the country, especially the older 
ones, are the best places to find 

people like this. They've had the 
experience to know which boards 
work with which, and which soft-
ware is useful. If you want to 
shop around and buy one piece 
here and one piece there, directly 
from the manufacturers, you're 
taking on the job of designing the 
system yourself. So don't blame 
the manufacturers or the stores 
where you bought these separate 
items for your problems. If 
you're not willing to take the sys-
tem's responsibility (and that in-
cludes maintenance) on yourself, 
find someone who will. 

Some manufacturers claim to 
be selling computer "systems." 
Watch out! Is the manufacturer 
local? Does he provide a good 
warranty on the complete sys-
tem? Will the software he pro-
vides really do the job? My feel-
ing is that only the largest manu-
facturers, such as IBM, DEC 
and UNIVAC, can afford to pro-
vide local support for complete 
business systems of any size (even 
the smallest). That 's why I've 
chosen to avoid the word "sys-
tem" in any of my advertising 
and refer as much business as 
possible to a customer's local 
dealer. I would rather sell mostly 
to t rue computer hobbyists , 
dealers and system designers. 

I hope that the above has 
helped someone. I don't want to 
discourage anyone from getting a 
computer system. I use one in my 
own business and feel that it's one 
of the most valuable assets I have. 
I just want people to have enough 
information to buy at the right 
place. 

Don Tarbell 
Tarbell Electronics 

Many thanks, Don. This is a 
problem we've been trying to 
bring out in the open for some 
time. Now, if we can just get 
some articles into Kilobaud deal-
ing with the problems encoun-
tered in system integration 
. . . the benefits will be tremen-
dous. —John. 

Response to 
October Article 

As a TVT-II owner, I read with 
interest Richard Wright's article 
(Kilobaud, October, 1977) de-
scribing ways of decoding the 
much needed additional ASCII 
control codes. The circuit shown 
in Fig. 1 should not have been dis-
missed so quickly, though, as the 
substitution of a 74159 open-col-
lector decoder for the 74154 over-
comes the "one f law" mentioned 
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by the author. By leaving the 
TVT-II Cursor Control board in 
place, removing the 7445 and us-
ing the bit signa]^available_at its 
socket plus the 4 , 5 and 5 sig-
nals available elsewhere on the 
board, a 32-character, strobed 
decoder can be made using only 
two 74159s and half of a 7404. 
The enclosed schematic shows the 
arrangement I am presently using 
in my TVT-11. The page select, 
cursor control and outside-world 
commands are implemented in 
basically the same manner as 
shown in Fig. 3 of Mr. Wright's 
art icle using this s impl i f ied 
decoder. 

Roger Wileman 
Escondido CA 

Algorithms and 
Flowcharts, Please 

As a KIM-I owner and graphic 
programmer by trade, I feel jus-
tified in donning my cloak of 
righteous indignation when con-
fronted with Larry Woods' bio-
rhythm program (Kilobaud No. 
14, February 1978). 

In any program, one must 
compromise between the two 
mutually exclusive ideals—small 
size and quick execution. Al-
though a biorhythm algorithm is 
trivial, Larry's program is not. 

The DAY # algorithm in the 
algorithms I have provided will 
work for any date between I 
March 1900 and 28 February 
2100. I found it in an old com-
puter journal. As a side effect, 
MOD (DAY # (D, M, Y), 7) 
yields the day of the week—SUN 
:: = 0, MON :: = I, etc., so why 
all the tables? 

I share these algorithms for 

two reasons: (1) to try to .stem the 
flood of biorhythm programs be-
ing published and (2) to demon-
strate the proper way to share 
algorithms (i.e., in an implemen-
tation-independent form). Take 
note that an algorithm is not a 
program (all apples are fruit, not 
all fruits are apples). 

Though the exchange of pro-
grams should be encouraged, the 
6502 owner derives little from a 
Z-80 chess program, much from 
the algorithm for collecting the 
set of squares containing pieces 
that can be captured by either 
color. 

An algorithm can be pro-
grammed in any computer lan-
guage—BASIC, PASCAL, Z-80 
or 6502 assembler. An algorithm 
is more machine independent 
than a BASIC program. 

I feel cheated by every pro-
gram that is published in assem-
bly-language for a machine I'm 
not familiar with—I must try to 
conjure the algorithm from the 
code in order to make use of it, 
and try not to get sick at a KIM-I 
program that can't be placed in 
ROM because it's self-modifying. 

But to get back to my original 
purpose for writing—I feel that 
the editors must take more re-
sponsibility in ferreting kludges 
from this publication. You could 
start by requiring that a set of 
f lowchar t s a ccompany every 
assembler program. 

Starting with a published al-
gorithm, rather than a machine-
dependent program, each reader 
can write a program for his own 
machine that takes advantage of 
its unique environment ( I /O rou-
tines, math software, addressing 
modes). 

I don't want to see a Compu-
Craft micro APL program for the 
game of checkers with a Cyber-
Clops CRT/TTY MK IV, but I 



might try my hand at program-
ming go-maku for my KIM-1 if I 
had an algorithm in a structured 
psuedo-language. 

D. A. Harrod 
Rochester NY 

As a mailer of policy we always 
try lo insure lhal flowcharts are 
included wilh soflware arlicles. 
Somelimes we slip up, loo. As 
far as Larry IVoods' arlicle is 
concerned, it works. As a mailer 
of fact, I ran it on the day I re-
ceived your letter and il said I 
was al an emotional peak. Your 
letter took care of that!—John. 

computer user, one that was long 
overdue. One wonders why some 
of the systems manufac turers 
don ' t pick up the ball and con-
tribute to the enhancement of 
their systems with such " innova-
t ions . " 

Mr. Parsons ' article, "Under -
standing Loaders , " was an ex-
ceptionally well-written and time-
ly article. His portrayal of a sys-
tem's software as a series of load-
ers, one bringing in the next in a 
hierarchical manner , is a very im-
portant concept for users to 
grasp. One can even say (stretch-
ing his analogy to its limits) that 
the software of a system is only 

BIORHYTHM: PROC; 
AGE = DAY # (TDAY, TMON, TYR)-

DAY # (BDAY, BMON, BYR); 
PHYS = MOD (AGE, 23) 
EMOT = MOD (AGE, 28) 
INTL = MOD (AGE, 33) 

END BIORHYTHM; 

DAY # (D, M, Y) 
IF M > Z 

T H E N DO 
K = Y 
L = M -t- 1 
OD 

ELSE DO 
K = Y - 1 
L = M + 13 
OD 

FI 
K = INT (365.25 * K) 
L = INT (30.6 • L) 
RETURN K + L - t - D - 6 2 1 0 4 9 

END DAY # 

Innovations f rom the 
Hobbyist Community 

I have been reading Kilobaud 
since it was first published, and I 
especially enjoyed the quality of 
the articles in the January issue. 
No one publication can serve the 
diverse needs and interests of the 
rapidly growing microcomputing 
/small-systems field. And Kilo-
baud is providing me and other 
enthusiasts with its unique ap-
proach. Let me be specific. 

Dr. Michael Wingfield's arti-
cle, "Hardware Program Reloca-
t ion," was a breakthrough for 
the sm'all-system user. There is no 
reason why many of the sophisti-
cated features that accompany 
the medium and large-size com-
mercial systems cannot be devel-
oped for small systems . . . and 
Dr. Wingfield's article is more 
evidence of this. Program relo-
catability is essential if small sys-
tems are to maximize their poten-
tial power. Dr. Wingfield's arti-
cle represents a milestone in hard-
ware development for the micro-

made of loaders including ap-
plications programs that load 
data , subroutines and user com-
mands. Mr. Parsons ' fluid writ-
ing style enables him to present 
complex topics in down-to-earth 
language . . . which all of us ap-
preciate. 

These were but two of the 
many excellent articles in issue 
No. 13. They represent the kind 
of quality that I hope will con-
tinue to be part of your magazine 
and from which others with a de-
sire to write can learn. Please pass 
on my thanks to both of the 
above authors and keep up the 
good work. 

Dr. Paul R. Poduska 
Lowell MA 

Objective Review 

The January 1978 Kilobaud 
was the best yet. The articles 
" H a s Godbout Done It Aga in?" 
and "The TRS-80: how does it 
stack u p " are very beneficial to 

those of us who are deciding on a 
system but who haven ' t the 
knowledge or resources available 
to make an intelligent decision. 

I also found the article " U n -
derstanding Loaders" very infor-
mative and helpful in my coming 
to a decision on a system. 

Please give the readers more ar-
ticles concerning product evalua-
tion and performance vs price. 
Very few of us have other re-
sources (computer stores) for 
which to make these evaluations. 
Your critical advice will be great-
ly appreciated by your readers. 

DwiKht T. Still 
Lawrenceville GA 

Micro Maestro Modification 

I tried Terry Perdue's "Micro 
Maes t ro" program in the Jan-
uary 1978 issue. Given the sim-
plicity of the program and the 
" in t e r f ace , " I was pleasantly sur-
prised by the results. Terry must 
be complimented on his arrange-
ment of "Somewhere My Love ." 
After playing with it for a w hile, I 
became frustrated by the pro-
gram's inability to play rests. I 
modified the program slightly to 
allows rests—a whole rest (the 
length of a note) by coding S02 in-
to the table, and a " h a l f " rest 

(one-half the length of a note) by 
coding in a SOI. The change is 
simple and adds only 21 lo bytes to 
the code. It makes my version of 
"Mary Had a Little L a m b " much 
more understandable. 

1 also set it up so the program 
gets its speed parameter from a 
table (the speed value), instead of 
writing it into the code. This 
makes it possible to burn the pro-
gram into a PROM and still be 
able to change the speed. 

I have tried both these changes, 
and both are incorporated in the 
listing shown. As I write this let-
ter, another change, which 1 
haven't tried yet, occurs to me. 
As the program is written, it plays 
eight different versions of 'he 
song, then repeats the cycle, ac-
tually, it only p/o^s seven versions 
since the eighth has all output bits 
disabled and, therefore, plays 
nothing. This silence is annoying 
in a long song. 

I suggest the following modifi-
cation to cure this. After the INC 
S8004 instruction, insert these 
two lines: 

TST S8004 
BEQ REPLAY 

I think this will eliminate the 
"silent song ." 

Well, that ' s about all. If you 
haven't tried the musical micro, I 
urge you to do so. It's neat! 

Don Korte 
Flint MI 
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[ I I K L I S I I E K ' S 
R E M A R K S 

(from page 5) 

to use than an outside service sys-
tem . . . and they have their in-
formation when they want it. If 
someone calls up and wants to 
know when to expect the next oil 
delivery, the operator can quickly 
find this information and tell 
him. This would be impossible 
with a service agency. Cheaper 
and better, a good combination. 

Although I was a bit disap-
pointed to find that Infotecs has 
developed its own programming 
language, even to the extent of 
writing its own compiler, this 
does make some sense from the 
viewpoint of system integrity. 
Even if some other firm gets a 
dump of the programs, they 
won't make sense without the 
compiler. It would take an enor-
mous amount of work to break 
the programs down and use them 
on anything else. It wouldn't be 

worth the trouble. 
Most of the programming 

credits go to company president 
Edward Tolson. It's the pro-
gramming that makes the big dif-
ference . . . and that 's a fact. 

Interested dealers could do 
worse than get in touch with Info-
tecs about distributing this sys-
tem. Infotecs, 1 Perimeter Road, 
Manchester NH 03103. 

Any Other Systems Around? 

As far as I know this is the first 
microcomputer system that is be-
ing produced, complete with pro-
gramming for a specific industry. 
This looks to me like an excellent 
approach, and I'm interested to 
hear if any other firm has a simi-
lar system going. 

Algorithmics 

A small outfit from Massachu-
setts has been working hard to 
come up with a small-business 

microcomputer system, complete 
with programming. The other 
day I got a call from Algorithmics 
with a request that I come down 
to the Microcomputer Store in 
Nashua (NH) and take a look at 
their system. 

They've come up with a very 
sophist icated word-processing 
system, using the new Seals PUP 
microcomputer, a Diablo printer 
and a keyboard of their own de-
sign and manufacture. This has 
allowed them to design a set of 
special keys for control functions 
separate from the regular type-
writer and number-pad key-
boards. 

The system has one of the more 
comprehensive editing functions 
I've seen. The printer is a fast job 
that prints forward or backward 
and has a nice clean look . . . ex-
cellent for business letters. Dot-
matrix printers are all OK for 
bookkeeping functions, inven-
tory dumps, etc., but when you 
are preparing business letters you 
have to have a clean impact 
printer. 

The system also does graphics 
. . . it ground out a 73-point star 

T R S - 8 0 
FORITM (from page 9) 

1 3 0 S . ( 7 , ' i ) ! S . ( 8 , 4 ) I S . ( 1 3 , 4 ) : S . ( 2 3 , A ) 

1 4 0 F . L = 5 0 T 0 5 6 : S . ( L , 4 ) : N . L 

1 5 0 S . ( 5 , S ) : S . ( 6 , 5 ) : S . ( 1 4 . 5 ) > S . ( 1 5 , 5 ) i S . ( 2 1 . 5 ) : S . ( 2 2 , 5 ) 

1 6 0 F . M = 5 3 T 0 5 7 : S . ( M , 5 ) : N . M 

1 7 0 S . ( 4 , 6 ) i S . ( 1 6 , 6 ) ! S . ( 1 9 , 6 ) ! S . ( 2 0 , 6 ) ! S . ( 2 1 . 6 ) ! S . ( 2 7 , 6 ) 

1 7 5 S . ( 2 8 , 6 ) 

1 8 0 F . N = 5 3 T O S 7 : S . ( N , 6 ) ! N . N 

1 9 0 S . ( 3 . 7 ) i F . P = 1 6 T 0 2 0 i S . ( P . 7 ) : N . P 

2 0 0 F . Q = 5 2 T 0 5 6 i S . ( 0 , 7 ) : N . Q 

2 1 0 S . ( 2 , 8 ) ! S . ( 1 9 , 8 ) : S . ( 5 0 , 8 ) ! S . ( 5 1 , 8 ) 

2 2 0 S . ( 2 , 9 ) i S . ( 1 9 , 9 ) : F . R = 2 8 T 0 4 9 : S . ( R , 9 ) s N . R 

2 2 5 S . ( 1 8 , 1 3 ) s S . ( 2 5 . 1 3 ) 

2 3 0 S . ( l , 1 0 ) i S . ( 1 8 , 1 0 ) i S . ( 2 7 , 1 0 ) i S . ( l . l l ) i S . ( 8 , l l ) . S . ( 9 , l l ) . S . ( 1 0 , l l ) 

2 A 0 S . ( 1 8 . 1 1 ) i S . ( 2 6 , l l ) i S . ( l , 1 2 ) : S . ( 7 . 1 2 ) : S . ( l l , 1 2 ) : S . ( 1 8 , 1 2 ) 

2 5 0 S . ( 2 5 , I 2 ) : S . ( l , 1 3 ) i S . ( 6 , 1 3 ) ! S . ( 7 , 1 3 ) : S . ( 1 2 . 1 3 ) 

2 5 5 S . ( 1 8 . 1 3 ) I S . ( 2 5 . 1 3 ) 

2 6 0 S . ( l . l < i ) ! S . ( 7 , 1 4 ) : S . ( 1 2 . 1 ' t ) ! S . ( 1 3 . 1 4 ) 

2 7 0 S . ( 1 8 , l ' » ) i S . ( 2 5 , l A ) 

2 8 0 S . ( 2 . 1 5 ) i S . ( 8 , 1 5 ) i S . ( 1 2 , l S ) ! S . ( 1 9 . 1 5 ) 

2 9 0 S . ( 2 6 . 1 5 ) 

3 1 0 S . ( 2 . 1 6 ) i S . ( 9 . 1 6 ) : S . ( 1 0 . 1 6 ) i S . ( 1 1 . 1 6 ) : S . ( 1 9 . 1 6 ) 

3 3 0 S . ( 2 7 . 16 ) ! S . ( 3 , 17 ) : S . ( 1 9 , 17 ) 

3 4 0 F . A = 2 8 T D 3 7 i S . ( A . I 7 i N . A ! S . ( A 6 , 1 7 ) i S . ( 4 7 . 1 7 ) ! S . ( 4 8 , 1 7 ) 

in a couple of minutes. I've never 
seen a 73-point star before . . . 
and how else would you get one 
than from a computer? 

This type of entrepreneurial 
work is badly needed in our fledg-
ling industry. Dealers everywhere 
are crying for systems, complete 
with software. So far there hasn't 
been very much, and it is a 
wonder that dealers have been 
able to keep their heads above 
water. The demand is there, so 
let's hope we see more total sys-
tems such as the Algorithmics 
coming along. 

Getting Newcomers Started 

In adapting to computers, the 
first steps are the most difficult. 
Newcomers face a bewildering ar-
ray of electronic circuits, the 
whole maze of programming and 
its languages, all made even more 
difficult with the barrier of a 
foreign language: computerese. 

Those of us familiar with vec-
tored interrupts and other such 
nontrivial concepts enjoy jargon-
izing in our arcane dialect of 
English. 

However, let's be nice to begin-
ners and try not to put them 
down. But what can we really 
recommend . . . by now most of 
us have forgotten just how we got 
to understand microcomputers 
and we certainly are unable to 
keep up with the flood of books. 
So what can we suggest newcom-
ers do to get relief? 

May I suggest you point them 
to their nearest computer store 
and a book called Hobby Com-
puters Are Here. All the funda-
mentals are there, written for the 
beginner. It starts with a chapter 
on what a computer is, then goes 
on to how it counts, binary num-
bers and arithmetic. It explains 
the basics of computer languages, 
and then goes into the circuits 
that make up a computer: gates, 
nip-flops, etc. This is the ideal 
first book. It costs $4.95 and, as 
should be no real surprise, we 
publish it. 

AROUND 
T H E I M i r S T R Y 

(from page 8) 

The Noval Team 

Let me introduce you to a few 



of the key people who keep things 
moving at Noval. You can usual-
ly find Agoston (Ago) Kiss, vice-
president and general manager, 
in a working position much like 
that in Photo 8. Ago is involved 
in both hardware and software 
developments, and really put the 
system through its paces while 1 
was there. (1 was told that he 
came to this coun t ry f rom 
Hungary in 1956. Because of cer-
tain unwelcome "visi tors," he 
had to beat a hasty retreat . . . 
and crossed over the border car-
rying a suitcase in one hand and 
his son George in the other. 
George is now software manager 
at Noval and is shown standing in 
Photo 2.) 

Photo 9 was taken inside the 
top-secret, level-3-badges-only, 
research and development lab at 
Noval. Lane Hauck (the Director 
of R and D), seated on the right, 
and Bill Blewett are deeply in-
volved in developing, and play-
ing, a new video game. (What a 
life! 1 wonder if they have any 
openings?) 

1 had a couple of other photos 
to share with you, but my camera 
started acting up. When 1 at-
tempted to use the strobe, the 
charge for firing it off came out 
of the camera into my left hand 
. . . passed through my body 
. . . and then returned to the 
camera via my right hand. Felt so 
good 1 just had to go back and try 
it again! 

Terry Sorenson, Noval's Chief 
Engineer, was one of those 1 
missed during my camera misad-
ventures, but he was sure helpful 
during my visit, the invitation for 
which came from Jerry Hansen, 
the president of Noval. All I can 
say about him is that he 's 
definitely one of the "white-hat 
good guys." As I said earlier, it's 
a "people organization." They 
not only have a knack for making 
you feel at home during a visit 
. . . I'll bet they make you feel 
just as much at home when you 
do business with them. 

(from page 12) 

related the right of personal pri-
vacy to large computers owned 
and used by various agencies of 
government and large private or-
ganizations. Before, the issue had 

I never been raised in terms of per-

sonal computers owned by indi-
viduals because such contrap-
tions did not exist. They do exist 
now, and, I suppose, it will only 
be a matter of time before person-
al computerists will be able to 
purchase all kinds of information 
about individuals in the same 
manner they can buy mailing lists 
today. 

The possibility of blackmail by 
the use of computer-compiled in-
formation is not absurd. The cur-
rently existing right-to-privacy 
legislation, which will be dis-
cussed in the next Forum, can be 
applied to personal computers by 
changing a few words in a defini-
tion. Someday, perhaps sooner 
than we think, we will face the 
problem of licensing the use of 
computer technology. 

KB CLUB 
CALEMIAR 
(from page 13) 

H. G. Humphrey, chairman, c /o 
The Micro-B Computer Store, 22 
Lemon St., Truro, Cornwall TRl 
2LS England. 

If your Club Calendar announce-
ment contains timely, in addition 
to general, information about 
your club, please mail announce-
ment at least two months before 
the date or dates mentioned in the 
announcement. Please mail all 
Club Calendar-related material 
to: KB Club Calendar, c/o Steve 
Fuller, PO Box 218, Spofford 
NH 03462. 

Attention, Authors! 

If you write an article for Kilo-
baud, and if that article con-
tains program l ist ings and/or 
runs, please submit camera-
ready l is t ings/ runs. Use a 
printer (borrow one if you 
don't own one), and please be 
certain that the machine used 
produces dark, clear copy 
(also, try to avoid misspell-
ings). If you must use a type-
writer, and If it doesn't have a 
carbon ribbon, please make 
sure that it has a relatively 
new ribbon. Single-space (or, 
preferably, use space and a 
half if your machine has this 
capabil ity) particularly if the 
l isting or run is a long one. 
This wil l make our job immea-
surably easier. Thank you. 

3 5 0 F . A = 5 1 T Q 5 < n S . ( A , 1 7 ) i N . A 

3 6 0 S . ( « , 1 8 ) I S . ( 2 0 , 1 8 ) ! S . ( 2 1 , 1 8 ) I S . ( 2 2 , 1 8 ) 

3 7 0 S . ( 3 6 , 1 8 ) : S . ( 4 4 , 1 8 ) i S . ( 4 5 , 1 8 ) i S . ( 5 0 , 1 8 ) 

3 8 0 S . ( 5 1 , 1 8 ) : S . ( 5 4 , 1 8 ) 

3 9 0 S . ( 5 . 1 9 ) : S . ( 2 2 , 1 9 ) I S . ( 3 S , 1 9 ) : S . ( 4 4 , 1 9 ) ! S . ( 5 3 , 1 9 ) 

i iOO S . ( 6 , 2 0 ) i S . ( 7 , 2 0 ) : S . ( 2 2 , 2 0 ) : S . ( 3 3 , 2 0 ) ! S . ( < I 3 , 2 0 ) 

4 1 0 S . ( 4 9 . 2 0 ) ! S . ( 5 3 , 2 0 ) ! S . ( 8 , 2 1 ) ! S . ( 9 , 2 1 ) 

4 2 0 F . A = 2 4 T 0 3 3 ! S . ( A , 2 1 ) ! N . A . S . ( 4 2 , 2 1 ) 

4 3 0 F . A = 4 9 T 0 5 2 ! S . ( A , 2 1 ) : N . A 

4 4 0 F . A = 1 0 T G 1 2 : S . ( A , 2 2 ) : N . A 

4 5 0 S . ( 2 6 , 2 2 ) i S . ( 2 7 , 2 2 ) ! S . ( 3 1 . 2 2 ) I S . ( 3 2 , 2 2 ) 

4 6 0 S . ( 4 1 , 2 2 : 5 . ( 4 8 , 2 2 ) 

4 7 0 F . A = 1 3 T 0 2 5 i S . ( A , 2 3 ) : N . A i S . t 3 2 , 2 3 ) 

4 8 0 S . ( 4 0 , 2 3 ) . - S . ( 4 7 , 2 3 ) 

4 9 0 S . ( 2 5 , 2 4 ) : S . ( 3 3 . 2 4 ) I S . ( 3 9 , 2 4 ) ! S . ( 4 6 , 2 4 ) 

5 0 0 S . ( 2 5 , 2 5 ) I F . A = 3 4 T 0 3 8 I S . ( A . 2 5 ) : N . A : S . ( 4 5 , 2 5 ) 

5 1 0 S . ( 2 6 , 2 6 ) i S . ( 4 4 , 2 6 ) 

5 2 0 S . ( 2 7 , 3 0 ) ! S . ( 3 3 , 3 0 ) : S . ( 4 6 , 3 0 ) ! S . ( 4 7 , 3 0 ) 

5 3 0 S . ( 3 8 , 2 6 ) i S . ( 3 9 , 2 6 ) : S . ( 4 3 , 2 6 ) 

5 4 0 S . ( 2 7 , 2 7 ) : S . ( 2 8 , 2 7 ) i S . ( 2 8 . 2 7 ) : S . ( 3 9 , 2 7 ) ! S . ( 4 3 , 2 7 ) 

5 5 0 S . ( 2 8 , 2 8 ) ! F . A = 4 0 T 0 4 3 ! S . ( A , 2 8 ) i N . A 

5 6 0 S . ( 2 8 , 2 9 ) : S . ( 3 2 , 2 9 ) : S . ( 4 3 , 2 9 ) ! S . ( 4 4 , 2 9 ) i S . ( 4 5 , 2 9 ) 

5 8 0 S . ( 2 7 , 3 1 ) i S . ( 2 9 , 3 1 ) i S . ( 3 4 , 3 1 ) ! S . ( 4 8 , 3 1 ) : S . ( 4 9 , 3 1 ) 

5 9 0 S . ( 2 6 , 3 2 ) ! S . ( 3 0 , 3 2 ) ! S . ( 3 5 , 3 2 ) : S . ( 5 0 , 3 2 ) 

6 0 0 S . ( 2 6 , 3 3 ) : S . ( 3 1 . 3 3 ) I S . ( 3 S , 3 3 ) : S . ( 3 6 , 3 3 ) : S . ( 5 1 , 3 3 ) 

6 1 0 S . ( 2 6 . 3 4 ) : S . ( 3 1 , 3 4 ) ! S . ( 3 6 , 3 4 ) ! S . ( 3 7 , 3 4 ) : S . ( 5 1 , 3 4 ) 

6 2 0 S . ( 2 5 , 3 5 ) I S . ( 3 1 , 3 5 ) : S . ( 3 8 , 3 5 ) ! S . ( 5 0 , 3 5 ) 

6 3 0 S . ( 2 5 , 3 6 ) : S . ( 3 1 , 3 6 ) ! S . ( 3 9 , 3 6 ) : S . ( 4 9 , 3 6 ) 

6 4 0 S . ( 2 5 , 3 7 ) ! S . ( 2 9 , 3 7 ) ! S . ( 3 7 , 3 7 ) I S . ( 3 8 , 3 7 ) : S . ( 4 8 , 3 7 ) 

6 5 0 S . ( 2 6 , 3 8 ) I F . A + 3 0 T 0 3 3 : S . ( A . 3 8 ) I N . A 

6 6 0 S . ( 3 8 , 3 8 ) : S . ( 4 7 , 3 8 ) 

6 7 0 F . A = 2 7 T 0 2 9 ! S . ( A , 3 9 ) ! N . A 

6 8 0 F . A = 3 3 T 0 3 7 ! S . ( A , 3 9 ) s N . A 

6 9 0 F . A = 4 4 T 0 4 6 : S . ( A , 3 9 ) i N . A 

7 0 0 S . ( 3 0 , 4 0 ) : S . ( 3 1 , 4 0 ) : S . ( 3 3 , 4 0 ) i S . ( 4 1 , 4 0 ) 1 5 . ( 4 6 . 4 0 ) 

7 1 0 S . ( 3 2 , 4 1 ) ! S . ( 3 3 , 4 1 ) ! S . ( 4 I , 4 1 ) : S . ( 4 6 , 4 1 ) 

7 2 0 S . ( 3 3 , 4 2 ) : S . ( 4 1 , 4 2 ) 

7 3 0 F . A = 4 6 T 0 5 6 ! S . ( A , 4 2 ) - . N . A 

7 4 0 S . ( 3 3 . 4 3 ) i S . ( 4 1 , 4 3 ) : S . ( 5 6 , 4 3 ) : S , ( 5 7 , 4 3 ) 

7 5 0 5 . ( 3 2 , 4 4 ) 

7 6 0 F . A = 4 1 T 0 5 1 : S . ( A , 4 4 ) ! N . A 

7 7 0 S . ( 5 6 , 4 4 ) : S . ( 5 7 , 4 4 ) 

7 8 0 5 . ( 3 1 , 4 5 ) : S . ( 3 2 , 4 5 ) 

7 9 0 F . A = 5 1 T 0 5 6 I S . ( A , 4 5 ) : N . A 

8 0 0 S . ( 3 1 , 4 6 ) ! S . ( 3 2 , 4 6 ) ! S . ( 5 1 , 4 6 ) J S . ( 5 2 , 4 6 ) 

8 1 0 F . A = 3 2 T a 5 1 i S . ( A , 4 7 ) : N . A 

9 0 0 P . A . 2 7 1 , " • » • • • • C U R S E YOU RED BARON : : : : " 

9 1 0 P . A . 9 3 6 , " TOM K A S P E R 5 J A N 7 8 " 

1 0 0 0 0 G . 1 0 0 0 0 



Ralph Wells 
Vice President Engineering 
Inmarco, Inc. 
7655 Sunset Blvd. 
Hollywood CA 90046 

PET'S First Report Card 
an objective evaluation 

Photo 1. A family portrait: PET, center, with granddaddy, Jolt, left, 
and proud father, KIM, right. 

A year and a half ago I wrote 
an article for SCCS Inter-

face fAagazine comparing the 
eight personal computers I had 
bought, built, designed, rede-
signed and debugged (or failed 
to debug). At that time, the PET 
was only a gleam in its father's 
(Chuck Pettle) eye. Now I have 
one. 

At the end of October my PET 
arrived, three and a half months 
after the usual "$800 cash-up-
front" type order that most of 
the others required. Although 
two weeks tardy, it had a better 
record than any of the others, 
except the Scamp and Tarbell, 
which arrived on t ime. I've 
come to accept late delivery as 
a way of life for newly an-

nounced equipment, but I f ind 
that most people entering the 
exciting and mobile field of per-
sonal computing balk at it— 
especially compared to today, 
when you can walk into a com-
puter store and get products 
from maybe a dozen suppliers 
on an off-the-shelf basis. Fur-
thermore, you pay for them 
next month on a credit card. 

I continually hear the query, 
" Is it worth i t?" It is. The day 
after I received my PET I took it 
to a meeting of the Valley Com-
puter Club and was barraged 
with similar quest ions from 
people who already had their 
own computers. How does it 
stack up? 

This "report card" is an at-

tempt to answer some of these 
questions on an unbiased ba-
sis (I'm not selling anything). I 
have personally built or bought 
and modif ied three 8080-based, 
f i v e 6 8 0 0 - b a s e d , t h r e e 
6502-based and one SC/MP-
based microcomputers, so the 
PET has a lot to live up to. 

Background 
In December 1977, Com-

modore had never advertised 
the PET, but the magazine ar-
ticles, television exposure and 
convention displays made it a 
pre-production marketing phe-
nomenon. In fact, I assume the 
reader has already been ex-
posed to i ts f u n d a m e n t a l 
spec i f i ca t ions . In case you 
haven't, just pick up nearly any 
back copy of any computer 
magazine s tar t ing last July 
(e.g.. Sheila Clarke's article in 
the September 1977 issue of 
Kilobaud). 

Right up to the present t ime 
the big question has been: Can 
Commodore produce what they 
claim for the quoted price and 
sti l l make enough money to 
stay in business? To get some 
off ic ial answers from them, I 
wrote a two-page letter and 
received a one-sentence reply 
that contained an honest ad-
mission to "crummy documen-
tat ion." After this article was 
half written, I had a chance to 
chat with Chuck Pettle, but the 
opinions herein expressed are 

my own, derived primarily from 
personal PETting and aug-
m e n t e d by t he p u b l i s h e d 
references and conversations 
with sales representatives. 

To start with, I'll dive into the 
deep end of the pool of con-
troversy and say that, in my 
opinion, they're going to make 
it—and make it big! Not with 
the model I received (serial 171), 
but because of vertical integra-
tion and f o r w a r d - t h i n k i n g 
management. 

Setting the Stage 
Let's review some history to 

get a perspective of the pros 
and cons of grading the PET 
#171. In a sense, this is more of 
a mid-term interim report card 
because the PET's true poten-
tial has not yet been adequate-
ly documented. I've spent most 
of my time trying to find out (the 
hard way) just what I bought. 
There is a gnawing feeling in 
the pit of my stomach that they 
are going to follow in Radio 
Shack's footsteps and not tell 
me much more than I already 
know. 

From my point of view, the 
PET is really the third product 
from MOS Technology, preced-
ed by Jolt and KIM (see Photo 
1). Although the Jolt is pro-
duced by Microcomputer Asso-
ciates, its debut was a result of 
their synergist ic relat ionship 
with the then almost-unheard-
of MOS Technology. It was the 
first microcomputer to really 
take advantage of read only 
memory (ROM) to reduce hard-
ware. 

Of course, others, such as 
Dataworks, with its 5K of oper-
ating PROM, preceded the Jolt 
( and A l t a i r ) by n e a r l y a 
year—but the accent was on a 
firmware operating system, not 
a hardware trade-off. The 6530 
mask-programmed chip, which 
combined ROM, RAM, COUN-
TER and I/O, was, in my opin-
ion, almost as big a milestone 
in large-scale integration (LSI) 
progress as the microproces-
sor i t s e l f . . . not so much as a 
t e c h n o l o g i c a l b reak th rough 
(competing devices had similar 
technology), but as a practical 
adap ta t i on of an emerg ing 
technology to take a giant step 



forward on the path of pro-
gress. 

Instead of needing a single 
board for a Teletype port (as on 
my Altair 8800), the whole Jolt 
took up less than half the real 
estate. The forever-drifting ad-
justments of the Altair were 
replaced by a ROM/l-0, which 
measured the speed of my TTY 
and adapted itself! But the real 
value of the TIM (or Demon) 
6530 was the documentation. 
Here were 1000 bytes of I/O and 

times as much and used a 4-bit 
word. 

The obsolete formats aren't 
dead, yet. Heath took (in my 
opinion) a step backward with 
Octal I/O; my new Motorola 
Educator II uses the single-bit 
format. All in all, KIM was in-
deed a big step forward in its 
time. 

At the t ime KIM was in-
t roduced, several other I/O 
developments were also emerg-
ing. The highest impact devices 

"PET gets As in three categor ies-
vertical integration, good engi-

neering and advanced technology 

operating system available at 
power-up, and documented in 
such a way that its subroutines 
could be (and were) used in 
every program I wrote. It also 
served as a workbook for learn-
ing practical usage of the 6500 
code. 

The Jolt had one big disad-
vantage—for p rac t i ca l pur-
poses: I had to have a $1000 
TTY for a $300 microcomputer. 

Enter the KIM 
Vertical integration started 

with the KIM. KIM used two 
6530s to double the f irmware 
and uti l i ty. It preserved the TTY 
I/O of the Jolt but eliminated 
the total dependence on the 
TTY. It had its own hexadecimal 
keyboard, hexadecimal read-
out and cassette storage to re-
place punched tape. The single 
board (plus power supply) KIM 
outper formed three or four 
boards in my Altair and Imsai. 

It was the end of the octal-
b inary ( s w i t c h , LED, f r on t 
panel) I/O era. Toggling data 
one bit at a t ime with lever 
switches was popular in the 
late 50s and early 60s. With 
data in the 3-bit octal format, 
t he n u m e r i c a l r e a d o u t s , 
keyboards and printers of the 
late 60s and early 70s became 
popular. A l though my PRO-
LOG preceded KIM by a couple 
of years in adopting hex (hexa-
decimal), it cost nearly ten 

were the full keyboard and TV 
display. The pioneering laurels 
for br inging the d ig i ta l TV 
display out of the high-priced 
range (over $1000) and down to 
where you and I could afford it 
belong to Don Lancaster, who 
literally wrote the book on the 
subject. As the demand for low-
cost ful l a lphanumer ic key-
b o a r d s p r o d u c e d l a r g e r 
volumes, the cost came down. 

A th i rd development was 
also underway—BASIC. High-
level l a n g u a g e s ( i n c l u d i n g 
BASIC) had been around for a 
long t ime, but, wi thout ful l 
a lphanumer ic I/O, the com-
puter hobbyist had to work on 
the bit, octal or hex level. This 
meant working only in machine 
language if you had the mini-
mum computer configuration, 
such as KIM, Scamp, etc. It 
took only a few hours of "bit-
banging" with op-code conver-
sion to realize that there had to 
be something better—probably 
BASIC or an alphanumeric as-
sembly language. 

Even if you could afford the 
extras to interface the neces-
sary keyboard and CRT (around 
$1000 a few years ago), there 
were other problems. On the 
hardware side, you needed 
memory—lots of it. You could 
use RAM, and wait and wait to 
load BASIC or an assembler. 
Or, you could pay and pay ($425 
for my ALS-8 assembler on 

PROM) to get a resident assem-
bler, BASIC or both. An even 
more expensive memory alter-
native was, and is, the floppy 
disk, wi th magnet ic bubble 
devices warming up in the bull 
pen. 

On the software side, BASIC 
has been evolving. Spurred by 
the San Francisco community, 
in general, and Tom Pittman, in 
particular, the old original Dart-
mouth BASIC was first freeze-
dried to miniscule proportions 
and then extended. But what is 
more important is the cost of 
good software. In the late 60s, 
even moderate software sold 
for thousands of dollars per 
program, with additional hun-
dreds to adapt it to your 
system. Contrast this with Tom 
Pittman's Tiny BASIC at $5, 
Chuck Crayne's 6800 Assem-
bler or Ed Smith's Trace/Dis-
a s s e m b l e r in t h e $10-20 
bracket, and the stage is set for 
mass u s a g e of c o m p u t e r 
power . Mask -p rog rammab le 
ROMs could utilize this soft-
ware at reasonable prices, but 
only if high-volume sales could 
amortize mask costs. 

The t ime has come for an af-
fordable computer that does 
not require the fervent learning 
and application of hardware 
and software skil ls heretofore 
required of a hobbyist. 

Enter the PET 
The third entry from MOS 

Technology (a fourth is on the 
drawing boards) is another 
signif icant step forward for its 
time. At the t ime I paid my 

deposit of $800, the closest 
competit ion providing similar 
specs cost more than twice as 
much. The Radio Shack TRS-80 
is squarely in competit ion with 
Commodore's PET, and the fac-
tor of vertical integration is like-
ly to keep the field small. Only a 
few companies, such as Texas 
Instruments (with their wrist-
watch and calculator mass pro-
duc t ion-marke t ing technolo-
gies), have the high-pr iced 
chips to pay the entry fees into 
such a marketing race. Let's 
take a look at what vertical in-
tegration has done for the PET. 

MOS Technology started as 
an independent l y f i nanced 
splinter group from Motorola's 
6800 development program, 
with associated legal problems 
(now resolved). The resultant 
6502 microprocessor started as 
a "cheap" 6800. It uses most of 
the 6800 instruction set, but is 
(in my opinion) severely ham-
pered by its lack of a double-
byte accumulator. This defi-
ciency is somewhat offset by 
page zero double-byte indexing 
capabi l i ty , which I've never 
really been able to master. 
Others have, however, and the 
6502, which seemed to come 
out of nowhere, burst onto the 
scene in the Jolt as a showstop-
per at the 1975 WESCON show. 

I personally feel that the real 
innovation was the mask pro-
gramming of the MOS Technol-
ogy 6530 I/O chip. In any case, 
MOS Technology was off and 
running, nipping at the heels of 
the well-established Intel 8080 
and Motorola 6800. 

in I 
f 
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Photo 2. Front-runners: TRS-80 CPU and keyboard, left. PET's CPU 
and keyboard, right. 



As the price of 8080s and 
6800s fell under $30, the 6502 
lost its price advantage, but it 
was staying ahead in other 
areas—primarily the KIM. In-
tel's Intellec and Motorola's Ex-
orcisor developnaent systems 
ran into thousands of dollars; 
KIM was less than $300. Al-
though it didn't do nearly as 
much as the "biggies," KIM, 
with its superb documentation, 
was an entry into the world of 
microprocessors for the small-
er electronics manufacturer. 

Until very recently, the lack 
of a good, cheap assembly 
language and trace has limited 
my use of the 6502. The 
availability of Chuck Crayne's 
assembler for use on the 
Sphere 6800 and Processor 
Tech's ALS-8 for the 8080 has 
diverted my attention from the 
6502. My biggest disappoint-
ment with my PET is the virtual 
nonexistence of the advertised 
"sys tem mon i to r . " It might 
have fil led this 6502 assembler 
void. 

Initial forays into a new field, 
such as microprocessing, are 
usually on a small scale, so the 
KIM fil led the bill admirably 
(and sti l l does). 6502s were 
designed into new products, 
and MOS Technology grew. It 
added memory chips to its line, 
w h i c h i n c l u d e d c h a r a c t e r 
generators as well as the 6502 
family. 

The Jolt and KIM were both 
blockbusters when they were 
announced . . . but what do you 

do for an encore? The Apple-ll 
and Ohio Scientif ic Machines 
had pushed the use of ROM 
operating systems and hard-
ware/firmware trade-offs right 
up to the state of the art for 
6502. Something radically dif-
ferent was needed. 

Enter Commodore 

As an early front-runner in 
the pocket calculator revolu-
t ion, Commodore faced the 
same overproduc t ion , pr ice 
cutt ing and market-saturation 
problems that had left a world-
wide trail of corporate corpses. 
Mits was almost one of these, 
and we all know what saved 
them from disaster. 

The microprocessor original-
ly evolved from calculator tech-
nology—the field in which MOS 
Technology also started. To-
day, the ca lcu la tor f ie ld is 
headed in two directions: the $5 
cheapy and the $600 wrist-
wa tch -ca lcu la to r and/or the 
soph is t ica ted programmable 
printing calculator with long-
term memory. How could Com-
modore compete with Tl and 
others who had vertically in-
tegrated to produce everything 
" in-house," from LEDs and key-
boards to LSI ch ips? You 
guessed i t—they bought MOS 
Techno logy . Commodore is 
sti l l in the calculator business, 
but you have only to look at 
their stock-market history dur-
ing the last year to see where 
the action is, or isn't. 

When Commodore acquired 

MOS Technology (and Chuck 
Pettle), the PET was inevitable. 
The pieces fell into place. The 
major expense items for an in-
expensive computer were no 
longer the m i c r o p r o c e s s o r 
chips (less than $10 in quantity) 
nor the I/O chips, but rather the 
I/O devices. The TV headed the 
list, fol lowed closely by the key-
board and cassette recorder. 
The next generation of micro-
computers would require all of 
these . . . but was it practical? 

There was the spectre of 
Sphe re . N o t e t he m a r k e d 
r e s e m b l a n c e b e t w e e n t he 
brand new PET and my two-
year-old Sphere in Photo 3. The 
resemblance is more than skin 
deep. The built-in TVs and dual 
keyboards are obvious; not so 
apparent are the fol lowing: a 
10K ROM operating system in 
the Sphere (14K for the PET); 
36K RAM for Sphere (8K for 
PET); PIA, dual cassette, TTY 
and modem for Sphere (dual 
cassette, IEEE, PIA and TV for 
PET). Making allowances for 
cost of RAM, PROM, etc., a 
S p h e r e t h a t w a s r o u g h l y 
equivalent to my PET would 
have cost about three t imes as 
much. The problem lies in the 
fact that Sphere Corp. went 
broke about the same time the 
PET was being announced. 

The 4K PET was originally 
priced at $500, which promptly 
rose to $600, then to $800 for 8K 
(the only model delivered, so 
far). Even at $800, the question 
in my mind (particularly after 

Photo 3. Now-defunct Sphere, right, is very similar to PET, left. Note the combined l^eyboard, TV, 
CPU, integral dual cassette controls and number pad. PET's cassette is built in. 

shelling out the money) was, 
"Can Commodore really do it?" 
Judging from the reaction of 
people I spoke to and the ar-
ticles I read, the consensus of 
opinion was that they couldn't. 

When the promised delivery 
date came and went (with the 
same lame excuses I've heard 
t ime and again, start ing with 
my first Altair) I, too, began to 
wonder. As of December 1977, 
Commodore was sl ipping even 
further behind in deliveries. 
Does this mean that they're 
fol lowing in Sphere's shadow? 
Will my PET become another 
Sphere-like orphan—the Edsel 

. of personal computers? I think 
not, and here's why: PET gets 
As in three categories—ver-
t ical integrat ion, good engi-
neering and advanced technol-
ogy. Let's see how PET mea-
sures up to competi t ion. 

Vertical integration is , 
perhaps, the greatest asset. 
The PET combines the past ex-
perience of product develop-
ment (Jolt and KIM) with the LSI 
semiconductor design and pro-
duction expertise of MOS Tech-
nology and the "of fshore" sub-
assembly production and ag-
gressive marketing methods 
Commodore developed for its 
calculator line. 

PET'S c o m p e t i t o r s have 
equal or greater assets in one 
or more of these three catego-
ries, but none can match the 
vertical integrat ion of Com-
m o d o r e - M O S T e c h n o l o g y . 
Radio Shack's TRS-80 comes 
closest. They have the best 
mass sales setup in the world. 
They also have the only foreign 
supply expertise that can rival 
Commodore's. This is perhaps 
the most impo r tan t prere-
quisite for a cost-effective end 
product. 

The h i g h l y p r i c e d com-
ponents of a computer system 
are: TV monitor, memory, CPU 
(central processing unit), key-
board and cassette recorder. 
Competi t ion and mass produc-
t ion have forced the costs of 
CPU product ion down to a 
point where, even if you're mak-
ing your own microprocessor 
(MOS T e c h n o l o g y ' s PET, 
Motorola's Educator II, etc.), 
only small reductions in end-
product pricing can be realized. 
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Photo 4. PET'S controversial "calculator" keyboard, with quasi-
standard key placement and conventional calculator number pad. 
Note variety of graphic symbols available with shift. Lowercase is 
also implemented (see text). 

All the other i tems involve the 
purchase of dev ices and/or 
sub-assemblies made abroad. 

The biggest i tem is the TV 
monitor. Most hobbyist com-
puter manufacturers gloss over 
this i tem Vi*ith phrases like, 
"Use your own television set with 
adap te r (not s u p p l i e d ) . " A 
reasonable f requency for your 
TV set mathemat ica l ly l imi ts 
the readabi l i ty of characters to 
16 lines, 32 characters per iine, 
caps only. 

Most hobby is ts soon f ind 
that th is l imi ta t ion, plus com-
peti t ion for t ime on the fami ly 
TV, leaves l i t t le choice but to 
purchase a moni tor . A commer-
cial TV moni tor w i th adequate 
bandwidth for lowercase, long-
line displays can cost a lmost 
as m u c h as the c o m p u t e r 
(before it "g rew") . In fact , I 'm 
using moni tors that cost as 
much as my PET. Inexpensive 
but adequate TV electronics 
come f rom Japan, Korea, etc. 
So does another major acces-
sory—the casset te recorder. 

The compet i t ion now takes 
on an internat ional f lavor, and 
Internat ional is Commodore 's 
middle name. Most of Radio 
Shack's l ine of Real ist ic prod-
ucts are a lso impor ted , in-
c luding the TV moni tor and 
cassette recorder, wh ich ac-
count for one-third of the cost 
of the TRS-80 system. PET's 
k e y b o a r d is a l so i m p o r t e d 
(more on that later). 

Speaking f rom personal ex-
perience, I can say the busi-
ness of g e t t i n g p r o d u c t i o n 

q u a n t i t i e s of propr ie tary-de-
s igned high-technology hard-
ware f rom overseas is a major 
accompl ishment . Delivery and 
qual i ty contro l require on-site 
moni tor ing, wh ich necessi tates 
a truly international organiza-
t ion w i th es tab l i shed opera-
t ions in the Orient. 

Both Commodore and Radio 
Shack can do th is . . . but, can 
anyone else? This is probably 
the most important factor in 
ve r t i ca l i n t e g r a t i o n —i t sep-
a r a t e s t h e m e n f r o m t h e 
boys in low-cost, high-volume 
product ion. It 's possible that 
these two leaders could pro-
d u c e m o r e c h e a p p e r s o n a l 
computers in 1978 than all their 
c o m p e t i t o r s c o m b i n e d — and 
make money at it. Even w i th 
years of ca lcu la tor experience, 
however, Commodore is having 
overseas p r o d u c t i o n del ivery 
problems (as of December). On 
the other hand, the TRS-80 is 
having problems get t ing i ts fu l l 
BASIC underway. 

PET'S vert ical in tegrat ion in-
cludes LSI product ion by MOS 
Technology, and when the dust 
sett les down, th is may wel l be 
the dec id ing fac tor . In i t ia l ly , 
the TRS-80 had an edge be-
cause it was designed wi th LSI 
already in high product ion f rom 
s e c o n d - s o u r c e d s u p p l i e r s . 
MOS Technology has had to 
cope w i th the learning-curve 
problems of get t ing their new 
LSI RAM and ROM chips into 
overseas p r o d u c t i o n . These 
two i tems account for most of 
the costs of the respective CPU 

boards (see Photo 2). 
As the learning curve pro-

gresses, the tables should turn 
and give the PET a clear-cut ad-
vantage over all comers. PET's 
in-house volume base for the 
6550 (4K, 5 V, stat ic RAM) could 
even make th is chip a dark-
horse contender in the 4K mem-
ory f ie ld. In fact , I 'm so im-
pressed wi th its per formance 
(despite four defect ive chips) 
tha t I 'm des ign ing it i n to a 
6800-based control ler system. 

The third factor in vert ical in-
tegrat ion is market ing. In th is 
area, the smal l (often garage-
type) computer company is go-
ing to have a very, very rough 
t ime in the next year or two. 
Radio Shack, wi th its massive 
s t r ing of f ranch ised ou t le t s , 
has a clear-cut advantage, and 
its parent company (Tandy) is 
opening a str ing of computer 
stores. 

In market ing, the PET is a 
phenomenon, so far. The Com-
modore calcu lators survived in 
a cu t t h roa t marke tp lace ; so 
this, along w i th KIM, gives the 
PET a so l i d f ounda t i on . I t 's 
been fu r the r a u g m e n t e d by 
br inging in experienced person-
nel f r om c o m p e t i t o r s in the 
f ield. Any newcomer wi l l th ink 
tw ice before going up against 
this kind of market ing competi-
t i o n — t h e b lue ch ips in th i s 
game are expensive. 

Another fac to r—the concept 
of u t i l i t y — s e t s t h e s e con -
tenders apart f rom their prede-
cessors. They are not a imed at 
the hobby is t computer -add ic t 
market (a l though the impact 

wi l l probably hit 7 on the Rich-
ter Scale). 

The Keyboard, 
Graphics and "Extras" 

Both the PET and TRS-80 
have recognized that the family 
a p p e a l r e q u i r e s e l e c t r o n i c 
game appeal. This makes a TV 
and keyboard graphics manda-
tory and brings up the problem 
of keyboard and/or joyst ick in-
put. A l though both have graph-
ics capabi l i ty, neither has a joy-
st ick (as does the Dazzler or 
Apple-ll). I 'm sure that this wil l 
become available in the future 
since both have expansion ca-
pabi l i t ies to support a joyst ick. 

There is a basic di f ference in 
the use of graphics in the PET 
and TRS-80. The TRS-80 spl i ts 
each character block into a 
d e c o d e d m a t r i x l i k e t h e 
Cromemco Dazzler, Apple, etc. 
The PET goes a di f ferent route; 
it gives a unique graphics sym-
bol to vir tual ly every key on 
both keyboards. This provides 
a very large select ion of fine-
l i ne p i c t u r e e l e m e n t s no t 
ach ieved t h rough the o lder 
techn iques. It a lso provides 
unique game-playing symbols, 
such as the card characters of 
hearts, c lubs, spades and dia-
monds. Descending lowercase 
characters (with shift) for all 
a lpha characters and reversing 
w h i t e - o n - b l a c k t o b lack -on-
whi te are also provided. 

A l l t h i s f l e x i b i l i t y poses 
several keyboard concept and 
design problems, since each 
letter key must display six dif-
ferent characters. How can it 

Photo 5. My Sphere's original alpha keyboard was replaced as 
shown. Note pasted editing and control labels on fronts of keys. 
Specialized timing controls at far left are not standard. 



be done economically? PET's 
solution was, of necessity, a 
connpronriise. By using two cal-
culator- type keyboards (for 
which Commodore tooling was 
probably available) and chang-
ing the artwork on the anodized 
caps, they got an inexpensive 
(probably the cheapest in the 
world) alphanumeric keyboard. 
The alpha key arrangement is 
only quasi-standard, but the 
separate ca lcu lator numeric 
keypad Is standard. It is also 
small enough for the cassette 
mechanism to be mounted 
alongside It and st i l l f i t a 
minimum-size case. 

Both keysets are mounted on 
the same cost-effectively de-
signed passive motherboard. 
Since the keyboard matr ix 
plugs in to theCPU with a single 
cable (see Photo 2), it would be 
possible to use a standard-
spaced keyboard in parallel 
w i t h , or i n s t e a d o f , t h e 
calculator board. 

The most commonly criti-
cized feature of the PET is the 
key placement of the keyboard. 
Keys are more closely spaced 
than normal, the middle row 
isn't staggered, and the feel of 
a calculator key isn't the same 
as that of a typewriter (it's more 
like a Teletype). I was told (by a 
TRS-80 booster) that it Is im-
possible to touch-type on the 
PET. He was wrong; however, it 
does take a relearning period, 
much like going back to a stick 
shift after driving an automatic 
for years. 

When I returned to my full 
keyboards on the Sphere and 
Imsai, I realized that I've always 

used the hunt-and-peck meth-
od for number pad entry, multi-
ple key-control character and 
special character entry. Unlike 
touch-typing, most of my pro-
gramming is really hunt and 
peck, and the PET is just about 
(but not quite) as easy to use as 
the Sphere (see Photo 5). A pro-
grammer friend and one of our 
keypunchers both claim that 
PET'S keyboard drives them up 
a wall. But then, how many PET 
cus tomers are p ro fess iona l 
data processsors? 

I understand that the next 
model PET wil l have a full key-
board, but wil l cost a lot more. I 
could easily wire a $40 key-
board to replace the original 
—in fact, the original lousy 
a lpha keys on the Sphere 
shown in Photo 5 have been re-
placed, just that way. Then 
what would I do about the 70 
graphics and special charac-

Photo 7. All of tl 
tronics are on this 

sette record, playback and erase elec-
^ small PC card. 

graphics mode, and ..quires a 
POKE 59468,14 to convert the 
display to lowercase. A POKE 
59468,12 returns to graphics. 
This is accomplished by some 
mysterious hardware/software 
manipulat ions involving a PIA 
and ROM that I haven't deci-

"Except for the TRS-80 and PET, cas-
sette recorders are a hidden extra 
expense of personal computing." 

ters that aren't available as 
standard key tops? In short, 
PET'S keyboard If I ' t great, but 
neither are the practical alter-
natives. 

Another quirk of the PET is 
that its graphics and lowercase 
display modes are mutually ex-
clusive. It init ial izes to the 

Photo 6. Gutted cassette is probably a stopgap measure. Note 
absence of usual electronics, speaker, jacks, etc. 

phered, yet. You can' t mix 
l o w e r c a s e a n d g r a p h i c s . 
C h a n g i n g m o d e s c h a n g e s 
every shif ted character on the 
screen, but not in memory. It 
can create some weird effects 
that I used to change graphics 
each second in an experi-
mental STOPWATCH program. 
PET didn't list its lowercase 
capabil i ty in specif icat ions at 
the time I bought it, so it came 
as a pleasant surprise—one of 
several "extras." 

A real-time clock is another 
of these extras. It doesn't do as 
much as an S-100 real-time 
card, but It doesn't cost an ex-
tra $130, either. It outputs a six-
digit, 24-hour clock word, e.g., 
T l$ = 235959 = 23 hours , 59 
minutes and 59 seconds. At 
240000 it resets to 000000 and 
is software presettable. It also 
outputs JIFFIES, which are 1/60 
second counts accumulated 
from 000000. JIFFIES are about 
as fast as anything you could 

use with any program written in 
BASIC. The clock runs off of the 
8 MHz crystal. 

Although it isn't immediately 
evident, the real-clock function 
Is an excellent example of the 
aggressive design policy that 
makes the PET a technical step 
forward, regardless of price. I 
haven't figured out exactly how 
they did it . . . but what I've 
deciphered so far Indicates an 
impressive ut i l izat ion of the 
latest LSI capabi l i t ies f rom 
MOS Technology (more vertical 
integration here, and a valuable 
feature not available from their 
compe t i t o r s ) . Among other 
things, the Tl (time) function is 
a fundamental building block in 
a u t o m a t e d home program-
ming. Since it runs on inter-
rupts, It wil l keep the t ime of 
day as long as power is left on. 
Bu t , u n l e s s you t r i m the 
oscil lator, you'l l have to keep 
readjusting the readout. 

The Recorder System 
By now it should be evident 

that the PET's low price was 
not achieved by making a cut-
down, stripped version of older 
technologies. Take the built-in 
cassette recorder, for instance 
(Photo 6). In all my other sys-
tems, built-in recorders are not 
provided. Except for the TRS-80 
and PET, cassette recorders 
are a "h idden" extra expense of 
personal computing. The gar-
den-variety cassette recorder 
isn't optimized for digital re-
cording. It sacrif ices signal-to-
noise for Idw harmonic distor-
t ion and ignores phase distor-
t ion. Its e lect ron ics are an 



overki l l , Inc luding au tomat i c 
gain cont ro l wh ich prevents 
full-level recording. 

PET'S casset te takes a radi-
cal departure. All the erase-
record-play electronics are on 
t h e s i n g l e c a r d s h o w n in 
Photos 6 and 7. Obviously, the 
gut ted mechanism in the cur-
rent models is a s topgap solu-
t ion to overseas delivery prob-
lems, and the eventual recorder 
should be produced at a signif i -
cant savings over compet ing 
systems. 

The recording method is a 
c o m p r o m i s e b e t w e e n d c 
s a t u r a t i o n d i g i t a l r eco rd i ng 
and the f requency-shi f t -audio 
techniques current ly in vogue. 
Dc erase is used, and square 
waves are fed direct ly to the 
record head. The record current 
is l imited to prevent complete 
s a t u r a t i o n a n d b i a s e d fo r 
center ing . On my uni t th is 
results in about 8 db better 
signal output on playback wi th 
i m p r o v e d p h a s e d i s t o r t i o n 
character ist ics. My unit a lso 
had two dry-joint solder inter-
mit tents. 

To f ind these, I had to create 
a schemat ic. I also needed the 
Information to f ind out why my 
PET played back its own tapes 
f lawlessly, but couldn ' t copy 
from one casset te to another 
as I've been doing wi th my 
Sphere, etc. The problem was in 
the reduced record level and 
phase d i s to r t i on . It wo rked 
most of the t ime, and might 
even be pract ical for short pro-
grams, but it certainly isn't 
good enough for longer ones or 
f i le s torage. PET got some 
demerits when I found that 
several p layback errors were 
not c a u g h t by the doub le -
recording check. I 'm sure that a 
mass c a s s e t t e d u p l i c a t i n g 
o p e r a t i o n w i l l e v e n t u a l l y 
dupl icate digi ta l tapes in th is 
format, but my copy of the f irst 
one on the market {not Com-
modore) was a disaster. 

I asked Chuck Pettle if PET 
was designed that way on pur-
pose to give Commodore an 
edge in the prepackaged soft-
ware f ield. He was surpr ised at 
my d i f f icu l t ies, and assured me 
that the in tent ion was to pro-
vide a truly interchangeable for-

mat for all PET users. There is 
no problem in interchange of 
or ig inal recordings, only dupli-
cated copies. 

I really not ice the absence of 
a counter on the casset te re-
corder. Unless you restr ict your 
tapes to two or three per side, 
y o u w a i t f o r e v e r f o r t h e 
playback to f ind the right pro-
gram. In desperat ion, I use a 
separate recorder to f ind the 
approx imate start posi t ion wi th 
a counter and then t ransfer it to 
the PET—a real pain. A l though 
the baud rate is high (1100 
baud), a long preamble, double-
buffered recording scheme and 
a motor s top between f i les s low 
down the f i le handl ing to a 
snai l 's pace, compared to a 
Tarbell. The second casset te 
port is ful ly Implemented on the 
CPU but, as yet, no recorder is 
avai lable to make use of it. I 
hope it wi l l have a counter . 

Another nice added "ex t ra " 
is the verify mode. After record-
ing, you can rewind and verify 
the t a p e p l a y b a c k a g a i n s t 
memory. Since I've e l iminated 
the in termi t tents in the record-
er, i t 's a bit redundant because 
there has never been a play-
back error. 

Another extra is the unri-
valed s impl ic i ty of loading a 
program—turn on power, insert 
a casset te and press RUN. It 
tel ls you to play the recorder, 
d isplays the label of the f irst 
th ing it f inds, te l ls you it 's 
loading and if it loaded OK and 
runs the program. Even a very 
smal l chi ld can do it. An A 
rat ing. If chi ldren are to realize 
the max imum educat ional po-
tent ia l of personal comput ing , 
th is approach wi l l be very help-
ful. If you speci fy a label, it wi l l 
display each label it f inds unt i l 
it gets the r ight one—then 
loads it. 

The PET'S recording format 
is unique, l ike those of most of 
the new computers . . . it looks 
as though the Kansas Ci ty 
s tandard wi l l b i te the dust. The 
PET m a x i m i z e s t h e h a r d -
ware/sof tware trade-off . It uses 
a lmos t a bare m i n i m u m of 
analog devices (room for de-
sign improvement here), a cou-
ple of PIA ports and no UARTs 
or other serial l/Os. It 's the 

m o s t c o s t - e f f e c t i v e d i g i t a l 
recording system I've analyzed, 
a l though the Educator II is a 
c lose second. It's an A -i- exam-
ple of saving money wi th de-
sign ingenuity. 

The TV Board 

All of the other compet ing 
computers w i th CRTs use off-
the-shelf moni tors or TV modi-
f icat ions. In th is instance, as 
wi th the recorder, PET breaks 
w i t h t r a d i t i o n , g a i n i n g im-
proved cost /per formance by re-
p lac ing hardware w i th f i rm-
ware. The complex sync sig-
nals, wh ich use up hardware in 
both the t radi t ional character 
generators and moni tor , are 
generated by f i rmware and the 
very powerful 6522 I/O chip. The 
video, hor izontal and vert ical 
drives are also avai lable on the 
rear user terminal . Because the 
video board doesn' t need to 
decode sync or ampl i fy video, 
i t 's simpler (and cheaper) than 
compet ing models. Since the 
screen is bui l t in c lose to the 
o p e r a t o r ' s eyes , it can be 
smaller than a separate mon-

itor (such as the TRS-80) and 
st i l l provide the same legibi l i ty 
—another saving. 

There is only one external ad-
j us tmen t : con t ras t . My PET 
needed vert ical centering. It 
was done wi th the black tabs 
on the neck of the CRT. A small 
pot at the rear adjusts the 
height. So far it has been very 
stable and provides a steady 
picture wi th a superior band-
width, another A-rated example 
of cut t ing costs wi th creative 
system design. 

The CPU Board 

Photo 8 s h o w s the CPU 
board—PET 'S brain. It takes 
less t h a n t w o m i n u t e s t o 
remove it. Wi r ing harnesses 
cost n >ney. Both the PET and 
t e TI.S-80 keep them to a 
m i n i m u m . The boa rd p lug 
connects to the power supply 
keyboard, video and recorder 
Incidental ly, be careful wi th the 
keyboard plug. Mine became in 
termi t tent after its f irst replace-
ment. The leaf spring contacts 
in the female cord connector 
are easi ly overst ressed and 

Photo 8. PET'S brain: Top 16 chips are RAM. Seven ROM chips 
beiow contain operating firmware. Power supply and cassette #7 
are along right side. Output ports are along bottom (rear). BUS and 
memory expansion are at left. 



may have to be re-formed with a 
probe. 

Note how the four expansion 
connectors are made directly 
to the board through slots in 
the side and rear of the case—a 
far more efficient arrangement 
than that of any of my other 
systems. At this t ime there is 
nothing available to connect to 
them, but when there is, the dif-
ference between the uti l i ty of 
the PET and the TRS-80 is likely 
to give the PET a big com-
petitive edge (see Photo 2). 

The long connector on the 
left-hand side has what the 
TRS-80 has on its single expan-
sion port. In addition, the ad-
dressing is available decoded 
into 4K blocks. Current plans 
call for its use in RAM, ROM 
and PROM (2716) expansion. 
The monitor and assembly lan-
guage will probably go into 
ROM. 

The current price of $200 for 
4K of RAM makes PET about 
the highest-priced RAM on the 
market. When the 6550 moves 
out on its learning curve, PET 
should be in a posit ion to pro-
vide the cheapest memory 
around. 

The small connector pad in 
the lower left corner is for 
cassette #2. You can play the 
recorder into it. It works, but, as 
yet, there isn't any recorder 
available to use with it. If PET 
doesn't make one available 
soon, I'm sure someone else 
will, and I hope they provide a 
counter. The center connector 
brings out the aforementioned 
video feeds and half of the 
powerful 6522 PIA program-
mable I/O. It's called a User port 
and, if documented adequately, 
cou ld become PET's most 
valuable asset. 

The lower right connector is 
the lEEE-488 bus. If and/or 
when the S-100 bus system 
yields to another format, it 's 
likely to be the 488. This system 
is supposed to allow your PET 
to talk with up to 18 peripherals 
through a high-speed, 8-bit 
pa ra l le l bus . Proper ly im-
plemented, it can be almost as 
fast as a motherboard or back-
plane. 

There are more than 200 
devices (a lot from Hewlett-

Photo 9. The power transformer, filter capacitor and 110 ac control 
are the only electrical devices directly wired to the chassis. 

Packard) available for use with 
the 488. However, most of them 
cost more than the PET and are 
spec ia l -purpose test instru-
ments, not really suited to per-
sonal computing. Motorola and 
others are coming out with LSI 
chips that should make the 488 
system cost competit ive with 
the S-100. This won't happen 
immediately, but when it does, 
PET w i l l h a v e a w e l l -
established lead over the rest 
of the pack, particularly in soft-
ware. PET gets an A here be-
cause Commodore's vertical in-
tegration should allow them to 
make inexpensive peripherals 
that could be used with com-
peti tors' microcomputers, as 
well as wi th the PET. The 
TRS-80 (see Photo 2) with its 
single, unique 40-pin port only 
rates a D when it comes to this 
kind of expansion. 

PET'S power supp ly , see 
Photo 9, is 5 volts only (Sphere 
uses five different voltages) for 
the digital equipment. The TV 
board has its own rectifier-reg-
ulators. The CPU board splits 
the load into three sections 
with the three 5-volt regulators 
along the left-hand side. The 
two power transistors with heat 

sinks are the motor controllers 
for the cassette recorders. The 
regulators are running hot now, 
so addit ional loads should be 
limited. 

The 8 MHz crysta l c lock 
drives the 6502 microprocessor 
a t l MHz. It also provides theTV 
t iming and 60 Hz JIFFIES. The 
crystal is stable, but the factory 
feels that plus or minus IVz 
minute per day is adequate. If 
you want greater accuracy, 
you'l l have to tr im the driving 
capacitors next to the crystal. 
A 6-30 pf variable in parallel 
with 22 pf did the job for me (see 
Photo 10). Now I can tr im it like 
my d ig i ta l w r i s twa tch . The 
24-hour clock is counted with 
interrupts and should be soft-
ware independent . I've en-
countered unresolved prob-
lems with a program that con-
tinuously reads Tl$—it speeds 
up the displayed time. 

The 6550 RAMs are 4K, high 
speed, low power, static, and 
require only 5 volts. They are 
pinned as I K by 4 bits, so they 
are socket-mounted in pairs 
along the front of the board. 
Page 0 is at the left and the high 
nibble is toward the front. If 
memory problems occur (I've 

had four failures), you'l l need to 
play musical chairs, since it's 
impractical to apply a memory 
test to the low 1K where BASIC 
operates its scratchpad. This 
device gets an A for design and 
a D for deportment. 

The ROMs in the first units 
(mine included) were not the 
MOS Technology devices cur-
rently being shipped. They are 
2K devices and are now being 
soldered in. Although PET is of-
f ic ial ly specif ied for 14K of 
ROM, 2K of the same ROM is 
used as a character generator. 
The PET is currently oriented 
toward the personal-computer 
mass market; changing only 
the ROMs and keyboard caps 
could make it a super develop-
ment system, smart terminal, 
dedicated controller, word pro-
cessor, typesetter or just about 
anything micros are, or wil l be, 
used for. It could happen vir-
tually overnight, and, with the 
i n h e r e n t m a s s - p r o d u c t i o n 
economics, it would be a price-
cutter in any market. (That's 
awesome when you think about 
it, since MOS Technology could 
supply inexpensive masked 
ROM for any application.) 

Mechanical Engineering 
PET gets a B + for its metal 

case. It wil l probably be re-
placed by a more durable plas-
tic case, but dies for this size 
molding are a long time com-
ing. In either case, the PET is 
uti l i tarian and its exterior ap-
pearance can only be com-
pared to units cost ing several 
t imes more. It even has a prop 
to hold up the hinged top for 
servicing. The tooling is a little 
sloppy and some of the holes 
are mismatched. My degree 
was in mechanical engineering 
(a long t ime ago), and I ap-
preciate good mechanical de-
sign. PET has it. Not only is the 
case impressive, but so are the 
circuit-board layout and the 
overal l cost -ef fect ive design 
decisions. Three of the four cir-
cuit boards are inexpensive 
"s ingle sided." 

The case of the TRS-80 is a 
good design job also, but the 
overall effect looks like a key-
board with dangling wires to a 
dominating TV, with a cassette 
and power s u p p l y s t r u n g 



around it. The TRS-80 is more 
attractive than the uncased 
Jolt or KIM, but, to the average 
neophyte, it may not look like a 
computer when compared to a 
PET or Sphere. 

And Now . . . 
The Bad News 

PET gets low marks in two 
areas: reliability and service 
maintenance. I give it a D. At 
the same time, there is enough 
room for improvement so that it 
could go to the head of the 
class. It worked when I received 
it. Since then, I've had four in-
termi t tents ; three were bad 
solder joints and the fourth was 
a defective connector. I have 
also had four memory failures, 
a glitch in my TV horizontal 
sweep, drif t ing vertical center-
ing, undetected read errors, off-
frequency crystal cal ibrat ion 
and a couple of other weird 
goings-on that remain uniden-
tified. To put things into per-
spective, I should add that this 
behavior is better than that of 
my Mits 8800, Mits 680, Imsai, 
Sphere, Jolt or SWTP. 

Bugs are a way of life when 
you get the first units off a pro-
duction line; I expect them. 
Mits had trouble with bad mem-
ory chips on the first 8800 
b o a r d s . . . w o r s e t h a n my 
PET'S. They wou ldn ' t send 
replacement ICs so I reluctant-
ly sent the useless boards 
back. It was four months and 
$40 extra before I got working 
memories from them. 

The big hang-up wi th bugs in 
my PET is that there is no ser-
vice information provided; fur-
thermore, it 's unlikely that I'll 
see a schematic for a long, long 
time, if ever. The local dis-
tributor doesn't have any more 
information or spare parts than 
I do. The 6550s aren't on the 
market and there are no com-
plete spec sheets avai lable 
for them. A magazine article 
had estimated that factory ser-
vice would require two months, 
i n c l u d i n g s h i p p i n g . If you 
detect a note of frustration, 
you're r ight! It's even worse 
when you see a l itt le LED on the 
board and know that it 's a part 
«f a built-in diagnostic system 
that's using up some of the 
ROM you bought. Neither you 

nor your local dealer can use it: 
it 's a factory secret. Now what 
do you do? 

First, call the factory. When I 
called, the girl who answered 
didn't know what I was talking 
about, and the fe l low who 
might have known was unavail-
able. People who went through 
this with Mits and SWTP in the 
"o ld " days (it's changed now) 
know the script. 

After a period of fuming and 
fretting, punctuated with ex-
pletives, I decided that $10,000 
worth of test equipment and 
four years' worth of experience 
with microprocessors ought to 
be able to solve the problem 
w i thou t schemat i cs . It d id 
—partially. 

I had to write my own mem-
ory test program and use a 
mul t i t race storage scope to 
eventually f ind the intermit-
tents and some of the bad 
memory chips (also intermit-
tent). Then, another call to the 
factory. This t ime 1 was put 
through to the right man with 
the right at t i tude and right 
answers—a real gem. Three 
days later I had replacements 
and spares, no extra charges, 
no insistence that I relinquish 
my cherished PET for an in-
definite stay and a lot of good 
solid advice on how to tackle 
the remaining problems. He 
also assured me, as did Chuck 

Pett le, that most warranty 
repairs took less than a week, if 
worse came to worse. 

OK, so my PET is running 
pretty well, but what about the 
housewife In some boondocks 
town without a well-equipped 
laboratory, years of experience 
or a WATS line? What if she got 
my #171? Well, as of December, 
her only recourse would have 
been to return it to California or 
Pennsylvania and hope that 
Murphy's Law, as applied to in-
termit tents, wouldn ' t require 
too many return trips. However, 
by the t ime you read this, PET 
could be in the best service 
posi t ion any personal com-
puter manufacturer has ever 
been in. 

The information and special 
w i r i ng ha rness s h o u l d be 
released so that the built-in 
diagnostics can be utilized by 
relatively inexperienced peo-
ple. Faults could be fixed by 
identifying and exchanging the 
offending circuit. Since there 
are only four circuit boards and 
a rudimentary power supply, 
the built-in diagnostics, aug-
mented by test casse t tes , 
s h o u l d eas i l y b racke t the 
problem. 

From personal experience, 
I'd estimate that most "while-u-
wait-repairs" could be done in 
less than 15 minutes. The abili-
ty to do this was obviously a de-

Photo 10. Author's modification of 8 f^Hz crystal oscillator with 
trimmer capacitor trims 24-hour clock to high precisiort, but soft-
ware problems remain. 

sign objective. Currently, there 
are two flaws in the grand plan. 
All available parts are being 
used to try to satisfy a huge 
backlog of delinquent system 
orders. There are no spare 
boards for dealers or service-
men. Also, documentation and 
test equipment are not yet 
available in what Chuck Pettle 
describes as an "acceptable" 
form. 

When 1 asked him when 1 
would get schemat ics ade-
quate for servicing the prob-
lems with my PET, he told me 
that only the characteristics of 
the I/O were going to be re-
leased. and the rest would be 
kept "secret from competi-
tors." In a vain attempt to get 
him to change his mind, 1 
pointed out that a competent 
computer engineer could pro-
duce a schematic of the whole 
system in a few days and that 
any programmer who has writ-
ten a BASIC interpreter (see "A 
Tale of Four BASICs," Kilobaud 
No. 13, January 1978) could pro-
duce a source listing of the 
ROMs. In fact, the only firms 
that possess these In-house 
skil ls are his competitors\ As 
they say about gun control, "If 
you make gun possession a 
crime, then only criminals will 
possess guns." If PET (or Radio 
Shack) refuses to supply sche-
matics to servicemen and pro-
duct designers, then the only 
people who can get the infor-
mation are their competitors 
with skilled manpower. 

I admit I'm biased by the 
many wasted hours I've spent 
debugging my PET, but I can't 
help fee l ing that Chuck is 
adher ing to a shor ts igh ted 
policy. However, I feel that he's 
a reasonable man, so I hope 
someone else wi l l succeed 
where I failed, and we'll all 
benefit. 

After rereading what I've just 
written, it 's evident that, with 
the exception of the service 
and documentation problems 
(which may not exist by the 
time this is printed), the PET 
has been depicted rather posi-
tively. As a matter of fact. Com-
modore could easily drop a per-
haps fatal wad on the PET ven-
ture. Several local dealers who 



were pushing PET a month ago 
are now telling customers to 
buy something else because 
"Commodore is going broke." I 
suspect that delinquent deliv-
er ies and " c a s h - u p - f r o n t " 
dealer policies are the real 
motivation, but how much of 
this can PET take? 

One look at the gutted cas-
sette recorder implies a big 
problem with overseas sup-
plies. Less obvious, but un-
mistakable, evidences abound 
to attest to the probability that 
my cold-solder-joint intermit-
tents are the result of question-
able production practices and 
relaxed, or inadequate, quality 
control. 

No matter how cost-effective 
a product design may be or how 
dynamic the pre-product ion 
sales effort, if you can't pro-
duce a reliable product on 
schedule wi th ef f ic ient and 
minimal af ter-sales service, 
you'll lose the ball game . . . re-
member Viatron? MOS Tech-
nology had problems with the 
early KIMs (mine went back 
twice), and successfully solved 

them. I'm betting that PET will 
have a similar success. 

When it comes to software, 
PET gets a C, wi th an "in-
complete" noted in the margin. 
The bare-bones l ist ing of Micro-
soft 's latest BASIC makes it dif-

act as delimiters. If you're used 
to using abbreviated instruc-
tion, you'l l be disappointed. 

The original specs called for 
a 4K basic operating system. 
Compared to my Sphere operat-
ing system with only 2K of 

"If PET refuses to supply 
schematics to servicemen and 

designers, only competitors 
can get the information. " 

f icult to work with, much less 
evaluate. Someone else wil l 
have t odo that a f te r themanual 
is published. So far it 's about 
the same as the Crayne BASIC 
I've been using on the Sphere 
and the Mits on the Altair. It's 
faster, the error messages are 
better and the files are double 
buffered, but watch out for 
c o m m a s w i t h i n q u o t a t i o n 
marks, such as addresses in 
FILE programs—they tend to 

PROM, the PET is a disappoint-
ment. There are USR and SYS 
commands in BASIC, but no 
faci l i ty to load or generate 
machine code except by writ ing 
your own program to POKE it in 
BASIC. I had hoped that they 
would at least start where the 
two-year-old Sphere system left 
off. 

If I were to put the Crayne's 
Sphere BASIC in ROM along 
with the current ROM operating 

system that consists o r V 3 D , 
PDS, Mason's X-DBUG and Pro-
gramma Assoc. text editor, it 
would require 20 percent less 
ROM and provide many fea-
tures not found in this version 
of the PET. This includes util ity 
subroutines such a number-
base conversion, mult ibyte divi-
sion and mult ipl icat ion, block 
moves, hex-decimal-ASCII con-
versions, etc. 

Conclusion 
After all the pros and cons 

have been considered, it looks 
to me as though Commodore's 
PET has the brightest future of 
any microcomputer I've ever 
evaluated. It could graduate 
summa cum laude. Right now 
it 's on shaky ground and could 
conceivably flunk out, as did 
the Sphere. It could have the 
shor t - te rm success of the 
average microcomputer, such 
as the Jolt. No matter how 
history marks its final report 
card, a new era of mass usage 
of art i f ic ial intel l igence has 
been ushered in by Com-
modore's PET.B 

"^"l^^ucts that makVyourcoinputCT 

EXTEND... CONTROL! CA'Vf 
'•"•A 

y 

Whether for troubleshooting or analysis, if you have an 
S-100 machine at some point you will need our Extender 
Board with Logic Probe Kit ($35). The logic probe makes it 
easy to see which signals a re going where . . . our special 
edge connector provides easy clip lead probing, jumper links 
in supply lines allow for fusing/current measurement/shut-
down independent of system, and a non-skid needlepoint 
probe helps prevent accidental shorting. As with other 
Mullen kits, you also have quality parts , detailed instructions, 
and a realistic price. 

The Altair/S-100 compatible Relay/Opto-Isolator Control 
Board Kit (S117) is a natura l for controlling audio systems, 
lime lapse photography experiments, model trains, robot 
devices, or any application where you need a number of in-
telligent switches . . . more uses a r e discovered daily, as 
detailed in our applications notes. 8 reed relays respond to an 
8 bit word from your computer; 8 opto-isolators accept an 8 
bit word from the outside world and send it back to your 
machine for handshaking or fur ther control purposes. In-
cludes detailed instructions. 

MULLEN COMPUTER 
BOX 6214, HAYWARD, CA 94545 

board"^ Avai lable by d i rec t mail 
(shipped ppd. in USA from 
stock; Cal r es add tax) or at 

M32 
I many fine compute r s tores . I 
^ D e a l e r inquir ies invited. I 
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SELECTERM 
M / The SELECTRICII* Printer 

you can TRUST 

B E C A U S E . . • It's brand new, 
and fiiUv assembled and tested. 

BECAUSE.. . After extensive engineering design and testing by Micro 
Computer Devices, IBM Corporation has approved the SELECTERM for use with 
your microcomputer, and provides you with their factory warranty and yearly 
service agreement for the typewriter. In addition, the electronics conversion 
portion is fully warranteed by Micro Computer Devices. 

BECAUSE.. • You can connect the SELECTERM to your computer within 
minutes of taking it out of the carton. 

IT'S THAT EASY! AND THAT RELIABLE! 

FEATURES 
• Complete ASCII character set 

in supplied element. 
• Full upper, lower case alpha-

numeric characters. 
• Tab Command, Index (verti-

cal tab), Backspace, Bell-all 
under computer control. 

• Parallel Interface, standard. 

ALL ELECTRONICS INCLUDED 
• Power supply, electronics and 

cable sets included to permit 
immediate connection to the 
parallel port of any computer, 
at standard TTL level. 

SOFTWARE 
• All necessary conversion soft-

ware in PROM to handle 
ASCII input, directly. 

•Registered trademark of IBM Corporation 

PRINTER or TYPEWRITER 
• May be used as a standard 

typewriter when not in use 
with your computer. 

OPTIONS 
• Dual Pitch, $125 
• Correction Feature, S125 
• Tractor Feed Platen, $250 
• Noise Reduction Feature, $50 

AVAILABLE SOON 
• RS-232 Interface 

PRICE and DELIVERY 
• Assembled and tested, S1750 
• Available ONLY from author-

ized dealers. 
• Delivery 1 to 2 weeks from 

receipt of order. 
• OEM delivery in quantity within 

30 days. 

M30 

micro 
computer 

devices 
inc. 

960 E. Orangethorpe, BIdg. F 
Anaheim, California 92801 

Telephone (714) 992-2270 

"Innovators to the Microcomputer Industry" 



Bob Buckman 
3954 Hillview 
Santa Maria CA 93454 

Scope Power! 

a review of Tektronix's Model 922 

Tektronix's motto is "Com-
mitted to Excellence." That 

motto, and the resulting equip-
ment, prices most of Tektron-
ix's products out of the hob-
byist range. In 1976, Tektronix 
announced the T900 series of 
oscilloscopes. Finally, a Tek 
scope 1 could afford! Last June 
I purchased a medium-priced 
T922. 

You software types should 
know what an oscil loscope is. 
It can display little squiggly 
lines to enable you, or your 
friendly neighborhood service 

center, to troubleshoot your 
hardware. Read on for a short 
course in scopes. 

Tektronix has always been 
the Cadillac of the industry, 
with appropriate prices. The 
great thing about the 900 series 
is that the basic design is the 
same as for the top-of-the-line 
scopes. Why should you buy 
this scope? What features put 
the 900 series above all the 
others in the market? 

First, the scope tube itself. 
Designed and constructed by 
Tektronix, it contains no manu-

facturing shortcuts. The scope 
is l i terally bui l t around the 
scope tube. The huge 8 x 10 
centimeter square screen with 
internal graticule on the front 
of the display won't rotate out 
of place, rub off or fade with 
age. With the nominal 12,400 
volts dc acceleration potential, 
the dot size is small and the 
writ ing speed fast. 

The least expensive scope 
in the 900 line is a single-trace 
instrument that sells for $650. 
All the others in the line are the 
dual- t race variety (and only 

Photo 1. The complete system. 

slightly more expensive). 
The scope I bought is the T922 

—a dual-trace, 15 MHz band-
width, portable instrument that 
tips the scales at a mere 15 
pounds (see Photo 1). I ordered 
it from stock by telephone from 
my local Tekt ron ix Service 
Center and mailed a check; two 
weeks later, UPS left it on my 
doorstep. Ah! Nothing beats 
the joy of opening a box with 
Tektronix printed on the side! It 
was packed securely with air 
space all around and contained 
a manual and two $42 list-price 
X10 attenuation probes (includ-
ed in the price—$850 FOB Bea-
ve r ton OR —you t h o u g h t I 
wasn't going to tell you). It 
worked perfectly; that 's one ad-
vantage of buying an assem-
bled instrument. 

I was surprised at the length 
—almost 19 inches, most of 
w h i c h is s c o p e t u b e . . . I 
couldn't resist looking inside. 
The plastic case comes apart 
after removal of six bolts (see 
Photo 2). Most of the acton oc-
curs on two single-sided circuit 
boards. The pilot light is a neon 
NE-2 wi th a light pipe guiding 
the way to the front panel. Most 
knobs are extended with plas-
tic rods to controls posit ioned 
toward the rear of the circuit 
boards. The attenuators, since 
they are of unique stripl ine de-
sign, are mounted on the front 
panel near the BNC input con-
nectors—altogether an easily 
assembled, well-planned lay-
out, with room for expansion 
(see Photo 3). I may add the 
T935 delayed sweep features 
as soon as I get the other scope 
manual. 

The 15-position calibrated at-
tenuators are constructed us-
ing the same stripline cam-
switch techniques from the 500 
MHz m a i n f r a m e mach ines . 
With steps from 2 mill ivolts to 
10 volts and a variable control 
over a 2.5 to 1 range, any volt-
age can be easily displayed. 

The 912 and 922 calibrated 
time base has 20 steps in a 1-2-5 
sequence from 0.5 second to 
0.2 microsecond per centime-
ter. With a variable control from 
IX to 10X, the maximum sweep 
rate is 20 nanoseconds per 
centimeter! 



Photo 2. The tube determines the scope's length, Photo 3. Most 
width and height (right side view from front). from front). 

Frequency response? Oh 
yeah—dc to 15 MHz for the 912 
and 922 (my scope), dc to 35 
MHz for the 930 series. That's 
minimum, folks! The top trace 
in Photo 4 is an 8080 phase 1 
clocl<; the b o t t o m t race is 
phase 2. The slight ringing on 
the low side of the phase 2 
clock is due to a bad ground to 
the scope probe (see Photo 4). 

Tr iggered sweep assures 
that the sweep does not start 
until the triggering condit ions 
are met. This allows you to easi-
ly measure single or repetitive 
pulses, which will always show 
up at the same place on the 
screen. You can select the posi-
tive or negative slope of the 
waveform and, by varying the 
trigger level, trigger anyplace 
on the waveform. Auto trigger-
ing, alternate or chop mode 
(dependent on sweep speed), 
TV field or line sync, external 
sweep and X-Y modes give you 
any combinat ion of triggering 
modes you need. 

Ever lose the trace? You 
know the signal is there but the 
dc level has moved it off the 
screen somewhere. Simply de-
press the beam-finder button. 
The display wil l be squeezed 
vertically and horizontally so it 

wil l fit on the screen no matter 
where the posit ion controls are 
set. Once you've found the 
trace, set the controls for best 
posit ion and release the mo-
mentary beam-finder button. 

The balanced delay line (the 
looped cable in the center of 
Photo 2) slows down the input 
signal so the sweep starts be-
fore the display—you can see 
the part of the signal that 
started the sweep. No more 
guess ing what the leading 
edge looks like! 

The manual provided with 
the scope is a work of art. It's 
actually a scope textbook all by 
itself: 20 pages of operating in-
struct ions, five pages of per-
formance tests to let you know 
if the scope sti l l meets its spec-
i f icat ions, 31 pages of service 
in format ion to help you fix 
whatever might be wrong, at 
least 50 pages of fold-out block 
diagrams and detailed sche-
ma t i cs , c o m p l e t e exp loded 
views of all mechanical parts 
with a detailed parts list for 
e v e r y t h i n g — t r u l y a joy to 
peruse. 

Did I say anything about re-
sale value and reputation? Ten 
years from now, I could sell this 
scope for nearly the same price 

controls are extended (left side 

I paid for It. Tektronix's world-
wide reputation is simply the 
standard of excellence. 

This report has been flatter-
ing. What didn't i like? Only two 

things bothered me. First, the 
chop and a l te rna te sweep 
mode is selected internally by 
the sweep-speed switch in the 
T922, but the rack-mount ver-
sion of the same scope has a 
front-panel switch! I know that 
the chop mode isn't very useful 
above half a mill isecond per 
centimeter, but sometimes it is 
essential for single-shot events 
and I can't get to it. Frustrating. 
The second thing is a feature 
you don't really think about un-
til it is t ime to take a scope 
photo: a scale il lumination. It 
would require front-panel rede-
sign and add at least a hundred 
bucks to the price, so I accept 
the lack of scale lighting. The 
rack-mount version does have 
scale i l lumination and takes 
any 7000 series scope camera 
—it also costs more. 

If you're deciding on a scope, 
cons ider the Tektronix 900 
series. Why not the best? I 
know my scope is one of my 
best investments. A card to 
Tektronix, PO Box 500, Beaver-
ton OR 97077, or a call to your 
local Tektronix representative 
will result in your getting order-
ing i n fo rma t ion . ! 

Photo 4. 8080 docks 200 nanoseconds per division. 
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San Rafael Aaron Enterprises M A R Y L A N D 
Long Beach Avido Electronics Towson Computers, Etc . 
Fui lerton Bits N Bytes Rockvi l le The Computer Workshop 
Berkeley Byte Shop M A S S A C H U S E T T S 
Burbank Byte Shop Boston % Amer ican Used Computer Corporat ion 
Fresno Byte Shop Wal tham The Computer Mar t , Incorporated 
Haywood Byte Shop M I C H I G A N 
Lawndale Byte Shop Berrien Springs The Abacus 
Palo A l to Byte Shop Royal Oak Computer Mar t , Incorporated 
Pasadena Byte Shop Livonia G A W Computertronics 
Ptacentia Byte Grand Rapids Jepsan 
Santa Barbara Byte Shop Brighton The General Computer Company 
Santa Clara Bytel Shop M I N N E S O T A 
San Diego Byte Shop Edina Computer Depot , Incorporated 
San Jose Byte N E B R A S K A 
San Jose Byte Shop Omaha Omaha Computer Store 
San Rafael Byte Shop N E W J E R S E Y 
Tarzana Byte Shop Trenton Ace Electric 
Walnut Creek Byte Shop Succasunna Computer Hut 
Westminster Byte Shop Iselin Computer Mart of New Jersey, Inc. 
Los Angeles Richard Chew Ramsey Dollar Planning, Incorporated 
Costa Mesa Computer Center Hoboken Hoboken Computer Works 
Van Nuys Computer Components, Inc Clark S -100 , Incorporated 
San Diego Computer lanc N E W Y O R K 
San Leandro Computer land Corp Lcvi town Byte Shop - East 
El Cajon Computer Metrics, Inc Fayettevi l le Computer Enterprises 
Westminster Computer Playgrounc N e w Y o r k Computer Mart of New Y o r k , Inc. 
Lawndale Computer Stop Manhasset Computer Microsystem 
San Francisco Computer Store of San Francisco Hollis Synchro-Sound Enterprises 
Hayward Computer Systems Unl imi ted Rochester The Memory Merchants 
Indio Dean's Music City N O R T H C A R O L I N A 
Reseda Dynatron International Company Boone Alpha Digital Systems, Incorporated 
Fresno Electric Brain Raleigh Byte Shop 
Riverside Electronic Supply Ashville . . C b m p u t e r Sharing Incorporated 
Torrance Futra Company Kinston ' ,;Professional Computer Associates 
Lawndale Jade Computer Products O H I O 
Santa Ana L. Electronics Cincinnati Cincinnati Computer Store 
Anafieim Micro Computer Center Kent Ohio Microsystems 
Santa Monica Mission Control Cleveland Tec Mar , Incorporated 
Sherman Oaks Peoples Computer Shop O R E G O N 
Redondo Beach Personal Computer Center Beaverton Byte Shop - Beaverton 
Torrance Randal Data Systems Coburg Forethought Products 
Bakersfield R & H Electronics Aloha Kent's Komputers 
Scotts Val ley Success Systems Eugene The Real Oregon Computer Co., Inc. 
San Gabriel Sunny Sounds 
Carson Sunshine Computer Co. P E N N S Y L V A N I A 
Tarzana Tech-Mart King of Prussia Computer Mart of Pennsylvania 
San Diego The Computer Center Hunt ingdon Val ley Market l ine Systems 
Orange The Computer Mart Pittsburgh The Electronics Place 
Santa Monica The Computer Store S O U T H C A R O L I N A 
West Lake Village Vector Graphics, Inc, Columbia The Byte Shop No. 3 2 

C O L O R A D O T E X A S 
Englewood Byte Dallas Al ta i r Computer Center of Nor th Texas 
Boulder Byte Shop Houston Andy Electronics C o m p a n y , Inc. 
Denver Computer Technology Austin Aust in Microproducts 

D E L A W A R E Austin Balcones Computer Corporat ion 
Newark Delaware Microsystems Houston Computer land 

F L O R I D A El Paso Computer Terminal 
Leesburg Delta Electronics Houston Electronic Specialty Company 
Tallahassee Florida State University Houston Houston Computer Mart 

G E O R G I A Corpus Christi Microsystem Services, Inc. 
N . E . At lanta Byte Shop For th Wor th Tandy Computers 
At lanta The Computer System Center Richardson The Microstore 

H A W A I I Houston The Computer Store 
Honolulu Mahalo Microsystems, L T D College Stat ion Young Electronic Service 

I L L I N O I S T E N N E S S E E 
St. Posen Bits & Bytes Computer Store Nashville Computer World 
Champaign Champaign Computer Company U T A H 
Harwood Heights D M A , Incorporated Provo Computers & Stuff of Utah 
Evanston I t ty Bit ty Machine Company V I R G I N I A 
Skokie Li l l ipute Computer Mart McLean Computer Systems Store 
Lombard Midwest Microcomputers, Incorporated Newpor t News The H o m e Computer Center 
Oak Park The Computer Store W A S H I N G T O N 

I N D I A N A Seattle The Retail Computer Store 
South Bend Aud io Specialists W E S T V I R G I N I A 
Bloomington Data Domain Morgantown The Computer Corner Incorporated 
Indianapolis The D??ta Group, Incorporated W I S C O N S I N 
Indianapolis The Home Computer Center Sheboygan Falls D M A Incorporated 



TARBELL SETS STANDARDS 
For Hobbyists and Systems Developers 

Sales to thousands of hobbyists over the past two years have proven the Tarbell Cassette 
Interface to be a microcomputer industry standard. Tarbell Electronics continues research and 
d e v e l o p m e n t to produce n e w and efficient c o m p o n e n t s to fill hobbyists' changing needs . 

TARBELL 
CASSETTE INTERFACE 

• Plugs directly into your IMSAI or ALTAIR * 
• Fastest transfer rate: 187 (standard) to 540 bytes/second 
• Extremely Reliable—Phase encoded (self-clocking) 
• 4 Extra Status Lines, 4 Extra Control Lines 
• 37-page manual included 
• Device Code Selectable by DlP-switch 
• Capable of Generating Kansas City tapes also 
• No modification required on audio cassette recorder 
• Complete kit $120, Assembled $175, Manual $4 

. _ • Full 6 month warranty on kit and assembled units 
TARBELL FLOPPY DISC 
INTERFACE 
• Plugs directly into your IMSAI or 

ALTAIR' and handles up to 4 
standard single drives in daisy-
chain. 

• Operates at standard 250K bits 
per second on normal disc format 
capacity of 256K bytes. 

• Works with modified C P / M * 
Operating System and BASIC-E 
Compiler. 

• Hardware includes 4 extra IC 
slots, built-in phantom bootstrap 
and on-board crystal clock. Uses 
WD 1771 LSI Chip. 

• Full 6-month warranty and exten-
sive documentation. 

• PRICE: 
Kit $190 Assembled $265 

«Mg» 111! l u . J 

CP/M with BASIC-E 
and manuals: $100 

Compatible Disc Drives 
Ask about our disc drives priced as low as $525. 

T 

TARBELL 
PROTOTYPE 

BOARD 
Model 1010 

Gold plated edge pins 
Takes 33 14-pin ICs or 
Mix 40-pin, 18-pin, 16-pin and 
14-pin ICs 
Location for 5 volt regulator 
Suitable for solder and wire wrap 
ALTAIR/IMSAI compatible 
Price: $28.00 

For fast, off the shelf delivery, all Tarbell Electronics products may be purchased from computer store dealers 
across the country. Or write Tarbell Electronics direct for complete information. 

"ALTAIR is a trademark/tradename of MITS, Inc. 
CP/M is a trademark/tradename of Digital Research 

2 0 6 2 0 South Leapwood Avenue, Suite P 
Carson, California 90746 
(213) 538-4251 m 



J. Tom Badgett 
1917 Washington Street 
Blue field WV 24701 

Trials and Tribulations 

one businessman's micro biues 

smoky hqijhtwh « 
f t ' X ' A C O 

T 

Smoky Mountain Aero. With about $200,000 per month in aircraft loans—not to mention gasoline sales, service, instruction, charter, 
rentals, tie-down and advertising—SMA uses a lot of business computer power. 

You see, I never had any in-
tention of using my micro 

In my business; I just wanted it 
to play with," Jim Sexton tells 
me. I was surprised because 
other people had said Sexton's 
Maryvil le, Tennessee, f ly ing 
service uses a sophist icated 
m i c r o c o m p u t e r b u s i n e s s 
system. 

"When I found out you could 
do some useful things with it," 
he continues, " I moved the unit 
from home out to the airport. I 
kept expanding it, and the next 
thing i knew I couldn't take It 
back home anymore." 

Jim's background in elec-
tronics made him a natural 

microcomputer user. He was a 
rad io -s ta t i on eng ineer and 
owned an av ion ics serv ice 
faci l i ty—among other accom-
plishments—before taking over 
Smoky Mountain Aero, one of 
the largest aircraft sales-and-
service operations in eastern 
Tennessee. He sti l l maintains 
his avionics shop and offers 
f l ight instruct ion and charter 
service besides. 

S m o k y M o u n t a i n A e r o ' s 
primary micro system Is built 
around an imsai mainframe 
with Seals memory, a PROM 
board, Mlts disk drive, a Lear 
Siegler terminal and an LA-36 
DEC Writer. Smoky Mountain 
sti l l shares a larger computer 

with a Maryviiie bank, but the 
micro handles mail ing lists and 
letter writ ing, aircraft tie-down 
and maintenance records, air-
c ra f t insurance, adver t is ing 
and sales duties. A second Mits 
system is in the works. 

Choosing hardware wasn't 
easy; writ ing software is a con-
tinuing, frustrat ing job; keeping 
the machines on line is a big 
headache. Even so, the com-
puter system is per forming 
useful tasks for the business. 
"We've got enough stuff on it 
so we couldn't do without it 
now," J im smiles wryly. 

But, in spite of the smile, the 
Smoky Mountain Aero story is 
depressing at t imes, enough to 

make a potential microcom-
puter user fold up his memory 
cards and quit. On the other 
hand, the Smoky Mountain folk 
have a far-reaching view of the 
micro business. With this tone 
of ambivalence in mind let's 
start at the beginning. 

Software Problems 
Never one to do things In a 

small way, Jim Sexton visited 
var ious manu fac tu re r s and 
retailers around the country, 
f lying to all the major cit ies in 
the East and Midwest for equip-
ment d e m o n s t r a t i o n s . The 
results were less than satisfy-
ing. He settled on an early 
Altair, then because of power 



supply l imitations, bought an 
Imsai. Hungry for information 
to turn his new toy into a useful 
business tool, he cont inued 
visiting suppliers. 

Due partly to a lack of soft-
ware and apparent equipment 
problems, Jim began buying 
more hardware—a Processor 
T e c h n o l o g y S O L , l o t s o f 
memory, disks, etc.—but final-
ly settled on the Imsai/Mits 
system he's currently using. 
The big problem was, and is, 
getting useful software to run 
on this system. 

" I haven't met anyone in my 
travels—with the exception of 
A l t a i r S o f t w a r e In A t l a n -
ta—who knows what they're 
doing," Jim recalls. Even Altair 
Software Distribution has its 
problems, though. In Jim's six 
visits to buy a word-processing 
package, the Altair Software 
people were unable to show 
him one that worked without 
f i le- l ink errors or disk-drive 
problems. "Every t ime they'd 
try to demonstrate it, the thing 
would switch off and come up 
with some kind of error. They've 
never been able to demonstrate 
a working package to me," he 
says. 

Jim tried several books of 
programs, advertised to fi l l a 
plethora of business and hobby 
needs. He and his secretaries 
spent hours keying in the 
printed programs, only to dis-
cover that none worked proper-
ly. Based on a close analysis of 
two of the programs—Depreci-
at ion and Celest ia l Naviga-
t ion—Jim believes the fault is 
with the printed program. " I can 
show you what is wrong with 
the programs," he says. "The 
formulas are wrong. I don't 
know where they got those for-
mulas, but any basic f inance 
book can show you the error." 

Plus Ultra the Hobby Level? 
Jim describes his experience 

with micros so far as "discour-
aging," but he hasn't given up 
on the idea of further uti l izing 
his system to make his busi-
ness m o r e e f f i c i e n t . He 
believes, however, there wil l 
have to be some changes in 
hardware and software before 
personal comput ing wi l l be 

more than a novelty appealing 
only to inveterate experiment-
ers and hobbyists. 

Jim has a strong electronics 
background, remember, but 
each t ime a gl i tch develops he 
has to go to Mits or Imsai for 
help. Engineers and program-
mers naturally want to know 
which memory locations he's 
using, how his software is con-
figured, e t c . . . . questions that 
only increase his frustrat ion 
level. 

"When I bought the com-
puter I didn't take t ime to learn 
about memory locations and 
octal and hexadecimal and all 
this stuff ; so they'd have to tell 
me on the telephone which 
switches to push, what to hit 
next. Then I'd read the panel 
and tell them which l ights were 
lit, and they'd tell me what they 
thought was wrong." 

Some recent hardware ad-
v a n c e s — c h e a p e r m e m o r y , 
ROM programming, better disk 
systems—perhaps have eased 
some of the problems Jim suf-
fered through in the beginning. 
Systems like the Commodore 
PET and the Radio Shack 
TRS-80 are welcome entries to 
the computer field, but Jim Sex-
ton sti l l believes the micro in-
dustry is too hardware oriented 
and suffers from a hobbyist 
mentali ty. 

"The problem has been," he 
says, " that the micros have 
been des igned for the ex-
perimenter—where cost is a 
major factor. I don't think it 
matters much what it costs, 
let 's get one that ' l l do the 
job—make it reliable and easy 
to operate—and see if busi-
nesses can afford i t ." 

The b u s i n e s s marke t is 
where Sexton envisions the 
future of the micro industry. His 
business act iv i t ies over the 
years have been varied: grocery 
s tores, f i l l i ng s ta t i ons and 
other small operations that ran 
concurrent ly w i th other oc-
cupations. He'd buy a business 
that was in trouble, straighten 
it out, then sell it for a profit. 
This kind of transformation, he 
says, is relatively easy because 
the same problem usually ex-
ists: a lack of knowledge of 
what it is cost ing to do busi-

Jim spends at least $500 per month on outside computer services 
from a local banlt. He gets printouts like this every two weeks to 
help keep track of aircraft loans, business profits and tax infor-
mation. The printouts also list aircraft operating records, main-
tenance information and pilot time. He'd like to use his own 
microcomputer for daily information, but he can't trust it. 

ness. "Sometimes it is very 
hard to know what each sale 
actually costs." 

Jim believes a computer sys-
tem that worked, coupled with 
a reliable software package 
could encourage more people 
to get into small business and 
be successful. " I see the com-
puter as a way of keeping them 
from fai l ing," he says, but 
present systems would only 
"heighten the frustrat ion 
level." 

Where it Came From; 
Where It's Going 

What init ially sold Jim on 
microcomputers was a lot of 
potential at a reasonable price. 
He had checked out large com-
puter systems from IBM, Bur-
roughs and others, and the low-
est-priced package he could 
get cost about $58,000. The 
basic hardware for that system 
was only $12K, but enough soft-
ware and mass storage to do 
the job for Smoky Mountain 

Aero pushed the price up in a 
hurry. 

"Over the years, the big com-
panies, by withholding technol-
ogy, have been able to sell a 
commodity at a very, very high 
price," Jim laments. "But what 
they're doing with their large 
systems isn't really out of 
reach of the micros." There's 
that ubiquitous software prob-
lem, though: so far, workable 
software that wil l run reliably 
on a micro has eluded Smoky 
Mountain Aero. 

What is the seemingly elu-
sive job Jim so desperately 
wants his micro system to do? 
It already is doing a great deal. 
In addit ion to typing original 
advertising letters and han-
dling maintenance, tie-down 
and insurance records, the 
Smoky Mountain Aero com-
puter keeps track of flight-train-
ing r e c o r d s fo r V e t e r a n s 
Administration-supported stu-
dents. The VA requires a com-
plicated series of records on 



each student to be filed each 
month. At Smoky Mounta in 
there are at least 50 VA-certi-
fied students. "The computer 
reduces what used to take 
three days each month to a cou-
ple of hours," Jim says. "Mine 
has paid for itself in that alone 
if I could do nothing else with 
it." Still, Jim would like to see 
his system do more. 

He'd like to eliminate use of 
the bank's computer entirely 
and switch to in-house process-
ing for a soph is t ica ted ac-
counts-receivable and costing 
program for Smoky Mountain 
Aero. 

"We have an accounts-re-
ceivable program written for 
use on our computer, but I'm 
afraid to start using it. If we get 
i n to any of t h e s e sc rew-
ups—dropping bits and s u c h -
it could really ruin our account-
ing program, so we're sti l l go-
ing with the bank because I 
trust the bank." 

So, for now, ins tead of 
s w i t c h i n g to an a l l - m i c r o 
system, Smoky Mountain Aero 

is investing even more heavily 
in a time-share system. The 
micro wil l continue to handle 
the duties it already performs 
well: duties that wouldn' t mess 
up the company's entire book-
keeping system should some-
thing go awry. They'll purchase 
several video terminals to ac-
cess the bank's computer 
directly, perhaps using the 
micro system for some internal 
processing; that data could be 
fed to the large computer in a 
block. 

"What I really want to do is 
get a daily profit/ loss state-
ment, which in this business is 
very, very d i f f icu l t , " Jim says. 
" In this industry, we are both-
ered by so many taxes and reg-
ulations that to employ some-
one at minimum wage to work 
the front counter and make 
decisions on what Is taxable 
and what is not is d i f f icu l t . " 

He'd like to use a terminal at 
the front desk tied to a comput-
er programmed to make those 
decisions, keep track of state, 
federal and local taxes and 

print out profi ts at the end of 
each day. Currently, he gets 
this kind of information only 
every two weeks from the 
bank's computer. Smoky Moun-
tain Aero also has a program to 
do this on the micro, "bu t , " Jim 
reiterates, " I 'm afraid to use it 
because of the unreliabil ity of 
the computer." 

Jim Sexton has rejected the 
idea of buying or leasing a big 
machine. The cost is too high, 
and he already has commit ted 
around $8000 to micros. 
Besides, he still believes a 
microcomputer is capable of 
the job he wants done at a 
reasonable price. " I 'm wil l ing 
to pay a bunch of money to 
develop a computer system 
that ' l l work," he admits. 

And he'd like to see better 
documentat ion with the equip-
ment already available. One of 
the problems he had in the 
beginning was with his Altair 
2SI/0 boards. He couldn't make 
either of his two boards switch 
to the second port; so when he 
wanted to change from his 

Jim Sexton has spent hundreds of hours trying to develop hardware and software for his business. 
His experience with micros, however, has been discouraging. "I'd be better off with a mini. That's 
what I'd recommend to anybody interested in their own business computer," he says. Even so, the 
investment has been a good one. The computer has paid for itself: "I'm not disappointed in my in-
vestment, it has been worth It. It just falls way short of what I'd like it to do." 

ADM-3 video terminal to his 
DEC Writer, he'd turn off the 
computer, pull out the I/O board 
with the first port configured 
for the ADM-3 and plug in one 
set up for the printer. After a 
year of that—even with 
repeated calls to Mits for 
help—he wrote a program to 
overcome an apparent hard-
ware problem. 

"They kept tell ing me to read 
the instructions. Well, the in-
struct ions say if you're running 
the thing one way to put a cer-
tain switch up, but to change 
that for other condit ions," Jim 
says. "They say, 'Where is the 
BASIC addressed?' and I have 
no idea. I say, 'How the hell do 
you tel l? '" 

With the kind of software Jim 
wants to run, an important 
capabil ity is to read informa-
tion off a disk or tape, update 
the information and put it back 
in the same place without 
destroying what is on either 
side. Documentation with his 
disk system is so unclear that 
so far he has been unable to 
make it work that way. 

"They use terms I simply 
don ' t unders tand. If they 'd 
charge me, say, $1800 for the 
d isk sys tem, then another 
thousand for a six-page booklet 
of opera t ing ins t ruc t i ons I 
could understand, then I'd be 
wil l ing to pay the extra thou-
sand bucks." 

Micros Should Get 
Down to Business 

Well, I said in the beginning 
this story would be frustrating, 
discouraging, confusing. It is 
doubly so because I've talked 
with potential micro users and 
owners who say the same 
thing: they simply can't under-
stand the instruction manuals. 
The manuals are either poorly 
wri t ten and il lustrated, or writ-
ten in such technical terms that 
only a designer or programmer 
with considerable experience 
could understand them. 

"I t seems the micro industry 
is j u s t no t c o n d u c i v e to 
business app l i ca t ions , " J im 
observes. "You really have to 
want to fool around with a com-
puter, spend hours to make it 
work; I don't think businesses 



are wil l ing to accept that. 
A few businesses—Smoky 

Mountain Aero for one—have 
accepted it, but only because 
the owners have an interest in 
computers. Most businesses 
are interested only in what the 
computer can do for them, not 
how many bytes it stores, what 
chip it uses or how big the 
power supply is. 

The American public is in-
creasingly aware of computers' 
power, and businesses are ex-
pecting more and more from 
these machines they've heard 
so much about. The heavy-
weights in the computer in-
dustry aren't serving the small 
businessman. Micro hardware, 
on the other hand, is available 
to serve a wide mixture of busi-
ness and personal needs at 
reasonable prices. Workable, 
versatile, affordable software 
to serve a variety of small 
operations hasn't yet arrived. 

"The big-computer industry 
goes fo r a la rge Gene ra l 
Motors-type company," says 
Jim. "They develop the soft-

ware needs of that company, 
and if somebody else can fit it, 
fine. If they can't. It's just too 
bad. I'd hate to see the micro in-
dustry get to that point." 

Jim Sexton's working on the 
problem. He has hired a full-
t ime programmer in an effort to 
put his $8K worth of hardware 
to full use. Right now they're 
working on a parts-inventory 
program and trying to polish 
o ther a i r c ra f t - i ndus t r y pro-
grams so they will run reliably 
on a variety of microcomputers. 
Already Jim has what he calls a 
"pretty good software collec-
t ion" he hopes wi l l benefit 
other Fixed Base Operators 
(FBO). 

"There are 500 to 600 FBOs in 
this country, and maybe 50 of 
them would be interested in 
some of the things I have. 
That 's not many units, but I'm 
trying to help aviation more 
than I am the computer In-
dustry," he says. 

Small-computer stores are 
doing a booming business. 
They're selling the hardware 

Selling and servicing equipment such as this $475,000 Cessna 421 
is only one facet of the Smol<y Mountain Aero operation. Yet a 
single sale can involve complicated loan, trade-in and tax records, 
which can be made manageable only with a computer. 

faster than they can get it from 
manufacturers. But retailers 
and manufacturers might do 
well to note the experiences of 
businesses like Smoky Moun-
tain Aero and take a dedicated 
interest in turning around what 
could be a disastrous trend. If 

software development doesn't 
keep up with technical develop-
ment, we may be in for a user 
backlash that could set the in-
dustry on its ear. Jim Sexton is 
not the only businessman with 
mixed sentiments toward the 
microcomputer phenomenon. • 

MICROPROCESSORS 
FROM CHIPS TO SYSTEMS 
Rodnay Zaks 
420pp, 150 illustr, ref C201 $9.95 
Our Bestseller. This book is the result of the 
author's experience in teaching microprocessors 
to more than 2000 persons. It presents a com-
prehensive introduction to all the aspects of 
microprocessors, from the components to the 
assembly of a system. The difficulty of each 
chapter is graduated from the basic concepts 
to the actual technical details. It is read by 
students, technicians, managers, engineers, 
educators, doctors and by all those who wish to 

understand rapidly and efficiently all the important aspects 
of microprocessor use, selection, or application. 
CONTENTS: Fundamental Concepts... Interna! Operation of a 
Microprocessor... System Components... Comparative Micro-
processor Evaluation... System Interconnect... Microprocessor 
Applications... Interfacing Techniques... Microprocessor Pro-
gramming. .. System Development... The Future... 

ALSO AVAILABLE: MICROPROCESSOR ENCYCLOPEDIA 
• VOL I: 8-BITS, ref E8 $15.00 
• VOL II: BIT-SLICE, ref E5 $15.00 y ^ 

TO ORDER 
• BY PHONE: call (415) 848-8233 
BankAmericard/Mastercharge accepted 
• SHIPPING: no charge when payment 

included. 
ADD: $1.00/book for fast shipping. 

• TAX: in California, add sales tax. 
• OVERSEAS: 66 French Francs. Write to: 

SYBEX-EUROPE, 313 rue Lecourbe 
75015 - PARIS, France Tel:(1 >8282502 

SYBEX 

MICROPROCESSOR 
INTERFACING 
TECHNIQUES 
Austin Lesea, Rodnay Zaks 
350pp, 320 illustr, ref C207 $ 9 . 9 5 
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MICROPROCESSOR 

INTERFACING 

TECHNIQUES 

FROM KEYBOARD TO FLOPPY DISK: All the 
basic concepts and techniques for assembling 
a complete microcomputer system are presented 
in detail, with over 320 illustrations or diagrams, 
including teletype, keyboard, floppy disk, CRT 
display, analog I digital interfacing. One chapter 
is dedicated to the bus standards, including 
S100. and IEEE488, and one chapter to testing 
and debugging. 
CONTENTS: Introduction... Assembling the Central Processing 
Unit... Basic Input-Output... Interfacing the Peripherals... Analog 
Conversion... Bus Standards... Case-study: a 32-channel Multi-
plexer... Digital Trouble-Shooting... Conclusion-Evolution. 

DISTRIBUTION/TRANSLATION INQUIRIES INVITED 

2161 Shattuck Ave. 
Berkeley, Ca 94704 
Tel: (415) 848-8233 

NAME POSITION 
COMPANY 
ADDRESS 
CITY STATE/ZIP 
• Send me: ^0201 CC207 • Other: 
• Payment enclosed • Bill company C Bill me 

ADD $1.00 I BOOK FOR FAST SHIPPING 
• charge my • Visa • Master charge 
C Number Exp date 
Signature • Send catalog. $42 



AL 
EM 

r/,e 'fofa/ 
Computer Si/s/em 

W i t h RCC's R E X y o u don ' t need to buy C P U boards and m e m o r y boards and parallel I / O boards and video display boards, and motherboards 
and serial I / O boards and disk interface boards and cabinets and chassis and keyboards and s tuf f ! 

R E X is the comple te small c o m p u t e r , designed for the user w h o wants to b u y a system w i t h enough power to run F O R T R A N . . . or Disk 
B A S I C . . . or Z 8 0 Assembler . 

The R E X system costs S 2 4 9 5 . Sure that 's more than a k i t . but look 

Z 8 0 A C P U (4 M H z ) 

2 4 K of R A M 

S-100 Bus 

Micro f loppy drive 

Bootstrap moni tor 

^ s t a n d a r d 

5 -s tandard / expandable to 6 4 K right on the 
m o t h e r b o a r d 

3 -s tandard / up to 5 slots available in basic 
cabinet . . .expansion cabinet 
available soon 

S-one standard, one op t iona l / record on 
both sides of the disket te: 7 5 K 
bytes per surface 

3 -s tandard / in a 2 7 0 8 P R O M . No switches: 
no but tons 

3 ^ t a n d a r d P o w e r f a i l , 6 0 Hz 
timebase & 
vectored interrupts 

Black & wh i te video ^ s t a n d a r d / 128 character set, 2 4 l ine. 
interface 

D M A channels 
Micro f loppy 

interface 
A S R - 3 3 type 

keyboard 
Walnut side-panel 

cabinet 
15 A m p power 

supply 

8 0 char / l ine , ful l sof tware 
video control 

5 ' s t a n d a r d / control lines on the bus 
a -s tandard / includes 8 bit parallel I / O port 

B -s tandard / opt ional t ypewr i te r keyboard 
w i t h numer ic 10 key pad 

3 -s tandard 

[^standard 

TM 

realistic controls corporation 

what y o u get! 

Y o u r R E X system is shipped assembled, tested and burned- in . 
Y o u just add a video m o n i t o r (or an R F modu la to r and your 
h o m e T V ) and select one of our opt iona l software packages 
( S 1 9 5 ) and y o u are c o m p u t i n g ! 

Account ing programs, analysis, games . . . no p rob lem! Y o u r 
basic R E X system can handle t h e m . Of course, we of fer expansion 
capabil it ies t o o . Opt ions l ike: 
• Second m i c r o f l o p p y drive S 4 5 0 
• Programmable C R T character generator S 4 5 
C 12 inch C R T m o n i t o r (green phosphor , matching R E X 

wood-s ide cabinet) S 2 1 2 
• 8 K X 8 R A M expansion $ 1 4 5 
• 1 6 K X 8 R A M expansion S 2 8 5 
• Serial I / O channel ( installed on initial order) S 3 5 
• R F m o d u l a t o r ( for connect ing R E X to home T V ) . . . S 3 5 
• Dot mat r ix pr inter ( 1 2 0 c p % 8 0 / 9 6 co lumn) S 8 5 0 
D Expansion cabinet for pr inter and t w o large 

f loppy drives S 1 7 5 

T h e sof tware is super! T a k e your choice for 3 1 9 5 ! 
• A N S I F O R T R A N I V , Disk Operat ing System, File Management 

System, L ink ing Loader , T e x t E d i t o r , Ut i l i t ies & Diagnostics 
• Ex tended Disk B A S I C , Disc Operat ing System, T e x t Edi tor & 

Diagnostics 
• Z 8 0 Macro Assembler , Disk Operat ing System, T e x t Edi tor & 

Diagnostics 

See the R E X system today at y o u r local computer store. Or call 
R C C toll f ree at ( 8 0 0 ) 5 5 3 - 1 8 6 3 . 

4 0 4 West 3 5 t h Street , Davenpor t , l A 5 2 8 0 6 
T o l l Free ( 8 0 0 ) 5 5 3 - 1 8 6 3 In Iowa ( 3 1 9 ) 3 8 6 ^ 0 0 



See the Rex 
at these dealers 

ARIZONA 
Tempe . . . . Coinputerworld, Inc. 

1602) 944-6070 
Tempe Phoenix Group. Inc. 

1602} 894-1129 

CALIFORNIA 
Escondido Business Enhancement Compuservice 

17141 741.6336 
Huntington Beach Cvtjernelics. Inc. 

17141848-1922 
Lawndale Jade Computer Products 

12131 679-3313 
San Diego Byte Shop 

1714) 565-8008 
San Francisco Computer Store of San Francisco 

1415) 431-0804 
San Jose Byte Shop III 

1408) 377-4685 
San Rafael Byte Shop-Computer Store 

(415) 457-9311 
Santa Clara Byte Shop-Computer Store 

1408) 2494221 
Sherman Oaks Peoples Computer Shop 

1213) 789-7514 
Tarzana Tech-Mart 

(213) 344-0153 

COLORADO 
Englewood Byte Shop. Inc. 

13031 761-6232 

IOWA 
Davenport Computer Store of Davenport 

1319) 386-3330 

KANSAS/MISSOURI 
Overland Park Personal Computer Center, Inc. 

(913) 649-5942 

M A R Y L A N D 
Baltimore Computer Workshop of Baltimore. Inc. 

(301)486 5350 
Rockville Computer Workshop, Inc. 

(301)468-0455 

MICHIGAN 
Royal Oak Computer Mart of Royal Oak 

(3131 576-0900 

MINNESOTA 
Minneapolis Computer Depot 

16121 927-5601 

MISSOURI 
Parkville Computer Workshop of Kansas City, Inc. 

IB16I 741-5055 

NEBRASKA 
Lincoln Microtech, Inc. 

(4021 423 8404 

Omaha Omaha Computer Store 
(402) 592-3590 

NEW YORK 
New York Computer Mart of New York 

(212) 686 7923 

OHIO 
Lyons Affordable Computers 

(419) 923-2821 

OREGON 
Beaverton Byte Shop 

(503) 644 2686 
Portland Byte Shop 

16031 223-3496 

PENNSYLVANIA 
Pittsburgh Computer Workshop of Pittsburgh, Inc. 

(4121 3270456 

TEXAS 
Dallas Computer Shops, Inc-

(214 ) 234-3412 
Dallas Rondure Company 

(214) 630-4621 
Houston Interactive Computers 

(713) 772-5257 
San Antonio The Computer Shop 

(5121 82B-0553 
San Antonio Computer Solutions 

(512) 828-1455 

V IRGIN IA 
Springfield Computer Workshop of Northern Virginia, Inc-

(703) 321-9047 

WASHINGTON 
Bellevue Byte Shop 

(206) 746-0651 
Bellevue The Microcomputer Center 

(206) 456-3710 

WISCONSIN 
Janesville Austin Computers 

(608) 752-6002 

' realistic controls corporation 

Look To The Horizon. 
The North Star 

HORIZON Computer. 

HORIZON 
To begin programming in extended BASIC, merely add 
a CRT or hard-copy terminal. HORIZON-1 includes a 
Z80A processor, 16K RAM, minifloppy TM disk and 12-
slot S-100 motherboard with serial terminal interface—all 
Standard equipment. 

And, Look To Computer Enterprises 
For The Lowest Prices & Fastest 
Delivery On North Star Horizon 

Computer System: 
Credit Cash 
Card Dhcount 
Price Price 

Horizon 1 System (one drive) kit . . . $1497 $1439 
Horizon 1 System (one drive) 

assembled $1777 $1709 
Horizon 2 System (two drives) kit ..$1871 $1799 
Horizon 2 System (two drives) 

assembled $2199 $2114 

ALSO: Run TDL Software On Your 
Horizon... 

TDL Package A with Super Bask . . $ 228 $ 219 

For Your Serial Terminal: 
Lear Slegler ADM-3A (kit) $ 728 $ 700 
Lear Slegler ADM-3A (assembled) . $ 858 $ 825 

Call Or Wri te Today 
For Computer Enterprises' 

FREE Spring Computerlogue! 
lMSAIPCS-S0/30kit $1097 $1055 
IMSAIPCS-M/15 kit $ 748 $ 719 
IMSAIVIO-C kit $ 297 $ 2»6 
TDL ZPU Board (assembled) $ 1 8 3 $ 176 
TDL XITAN ALPHA 1.5 kit $ 8 1 2 $ 781 
Seals 8k 250ns RAM (assembled) . . $ 203 $ 195 
Dynabyte 16k 2S0DS Static RAM 

(assembled) $ 577 $ 555 
Cromemco Z2D kit $1399 $1345 
Cromemco Bytesaver less Proms kit $ 136 $ 131 

Shipp ing charges: JIG per C P U o n larger units; $1.50 per kit. $2.00 min . 
per order. 
Del ivery is s tock t o 30 days on m o s t i tems. S h i p m e n t is i m m e d i a t e for 
p a y m e n t by cashier ' s c h e c k , m o n e y order or charge card. A l l o w 3 weeks 
for personal checks to clear. N . Y . State residents add a p p r o p . sales tax. 
Avai lab i l i ty , prices a n d specs m a y c h a n g e w i thout not ice . 

Operating Hours: 
C O f u P V l G f M-W105E-S.T-

i : TM TH-Fm9E S-T 

GflCGrpfUCr c osed sat & sun 

P.O. Box 71 Fayetteville, N.Y. 13066 
Phone (315) 637-6208 Today! 



Robert Baker 
15 Windsor Drive 

A tea N J 08004 

Writing Diagnostic 
Routines 

while your machine is running 

Ever since personal com-
p u t e r s y s t e m s f i r s t 

caught on, the area of diag-
nostic software has been over-
l o o k e d . Few companies 
producing kits and hobby 
systems offer diagnostic pro-
grams to test and debug their 
products should a problem be 
suspected. Possibly such pro-
grams haven't been of fered 
yet because of the degree of 
customizing each user per-
forms while assembling his or 
her sys tem. Because of 
compet i t ion in the market, 
most systems are a conglom-
eration of bits and pieces 
interconnected for a partic-
ular application. Thus, most 
hobbyists are forced to wr i te 
t h e i r own diagnostic or 
maintenance programs (usual-
ly after a major problem 
d e v e l o p s ) w i thou t really 
knowing what they're doing. 
It's very d i f f i cu l t to debug 
software if the hardware is 
not work ing properly! 

On mini and larger size 
computers, the manufacturer 
u s u a l l y prov ides various 
diagnostic programs to be run 
at regular intervals by the 
user as a fo rm of preventive 

maintenance. The programs 
are wr i t ten to detect minor 
faults before they degrade 
system operation, and to help 
isolate and debug major 
problems when they occur. 

Diagnostic Methods 
One of two approaches is 

generally taken for wr i t ing 
and using diagnostic pro-
grams. A bottom up approach 
starts by testing the smallest 
ent i ty in the system then 
using that proven-good device 
to test the next device in the 
system unt i l all devices have 
been tested. Individual com-
ponents are then tested in 
clusters or subsystems, and 
f inal ly the entire system is 
tested, or exercised, as a 
whole. 

A top down approach, on 
the other hand, starts by 
running a system exerciser to 
test all devices at once and 
isolate a problem to a given 
subsystem. More detailed, 
device-dependent programs 
are then run for the part icular 
fau l ty device or subsystem to 
fur ther isolate and help debug 
the problem. Once the prob-
lem has been corrected and 

the device-dependent tests are 
passed, the system exerciser 
can be run again to veri fy 
that that was the on ly system 
faul t . 

A bo t tom up approach 
requires the least amount of 
work ing hardware to be use-
fu l , but a t op down approach 
takes less t ime to isolate a 
given system fau l t ; so there 
are trade-offs. For either 
approach, the actual pro-
grams could be similar, de-
pending on the system and 
the application. 

Writing A Test Program 
Why not wr i te a col lect ion 

of test programs while you 
have a work ing system to t ry 
them on? Debug your pro-
grams thoroughly when wr i t -
ing them so you ' re sure that 
any problems detected are 
caused by hardware and not 
software. T ry a bo t tom up 
approach f i rst as this should 
make the programs easier t o 
wr i te. Start ou t w i t h a few 
simple programs to check the 
CPU machine instructions, 
checking operands, condi t ion 
codes, etc. Then check data 
paths to and f rom the CPU 

and the various control logic, 
t ry ing d i f ferent bit patterns 
to check for shorted lines. 
For convenience, you may 
want to create some of these 
programs in ROM and have 
them permanently available. 
L o a d i n g programs would 
require a major por t ion of the 
CPU to be in work ing order, 
so using ROM wou ld elimi-
nate that problem. 

A quick memory check 
can verify that R A M memory 
is work ing correct ly by wr i t -
ing all zeros and all ones to 
each location, reading it back, 
and comparing the data. You 
may want t o check another 
memory pattern such as al-
ternating ones and zeros 
(10101010) as well as check-
ing memory addressing logic 
by insuring a test pattern had 
not been wr i t ten into another 
location. 

A f te r the CPU and mem-
ory have been tested, you can 
then proceed to test any 
other devices you may have 
in your particular system. 
Test each device separately 
and thoroughly before going 
to the next. For starters, t ry a 



program to test your CRT 
display or video terminal 
wi th : 

accomplish and how you 
want to control your test 
programs. 

• a character generator check, 
full lines of each character. . . . 
. .. , , . , Make I t Useful 
• display memory test (swirl 
pattern). The first line is a whatever devices are 
full character set. Each line '^sic 
after the first starts wi th the features should be included 
next letter in the character convenience 
set after that used on the line increased usefulness of 
above it. Therefore, each programs. Each test 
character wi l l be on a diag- ^ program should give 
onal, and wi l l appear in each ^ '^'eai'ly defined indication 
storage location as the test is ^n error is detected, 
run, and the display scrolls. ^ message 
For example: ^ terminal or simply a 

machine stop at a specific 
address. If error stops are 

abcdefg used, separate halts or stops 
bcdefg should be used for each 
cdefg possible error so the address 
defg at which the machine stops 

wi l l indicate what error was 
detected. For added con-

Other patterns can be added venience you may even want 
to test special features, etc., to generate an error die-
depending on the particular tioriary to list and describe 
display. To test a keyboard ®3ch possible error halt and 
you can t ry a program that: 9ive some possible causes or 

cures. Also, keep a log of the 
• displays on your terminal errors and causes detected by 
or CRT the code for the key your programs for later refer-
depressed and the actual char- ence. They may save you 
acter. f rom debugging the same 
• asks you to type each char- problem again several months 
acter in a set sequence and or years later. 
checks the code received. Another desirable feature 

should be the capability to 
Another useful test could loop on any test for scoping 
print continuous lines of any purposes, possibly wi th a 
character typed in by the sync pulse generated at the 
user. When another is typed start of each pass. Other 
in, the printer would change features can be added as 
to that character. Similar desired, depending on your 
tests can be wri t ten to check particular system and how 
the particular features or you want to test it. Try to 
functions of other displays keep it simple but flexible, 
and terminals. Use easy-to- and easy to use. 
recognize patterns on printers Plan ahead and prepare 
or terminals and keep the yourself for the inevitable, 
tests simple! Sooner or later you're bound 

If you have tape drives, to have a hardware problem, 
cassettes, f loppy drives, opti- and your local TV repairman 
cal readers or joysticks, don' t wi l l probably not be able to 
forget to test them also. Test help you, let alone know 
every device in your system what you're talking about, 
thoroughly, one at a time. An even better idea: Run the 
Later you can add a simple tests periodically and catch 
exerciser to get everything small problems before they 
working at once and check become major ones. Your 
for device interactions. My t ime spent wri t ing diagnostic 
advice is to save this for later programs for your system 
when you start to get a feel now wil l be repaid many 
for what you really want to times in the future. • 

the Computer Store 
the store for the professional 

Offers 
A Unique 

Profit 
Opportunity 

FOR 

Software 
Companies 

Systems Houses 

Computer 
Retailers 

The computer Store's Dealer Affi l iate 
Program features the Data General 
microNOVA computer line and estab-
lished professional business applica-
tions software for resale to the explo-
sive small business computer market. 
Sales and technical training included. 
For details: 

Call Paul Conover 
617-272-8770 

fbe Computer Store 
1 2 0 C a m b r i d g e S t . 
B u r l i n g t o n M A 0 1 8 0 3 
6 1 7 - 2 7 2 - 8 7 7 0 

C34 



Experiments in Software 

serial to parallel conversion 

Dan StogdiH 
182 Victoria Street 
St. Marys Ontario 
Canada NOM 2 VO 

AS most hobbyists are 
a w a r e , m i c r o c o m -

pu te rs general ly employ 
parallel data to carry out 
their internal transactions. 
That is, the CPU expects all 
bits of a given data word to 
exist simultaneously for a 

f in i te length of t ime, one bi t 
on each of the parallel wires 
of the data bus. Nevertheless, 
in order t o communicate w i t h 
t h e o u t s i d e wor ld , this 
parallel data must f requent ly 
be converted to serial f o r m in 
which each bi t of a given data 
word Is transferred sequen-
t ia l ly between the micro-
computer and its external 
dev i ces . Technology has 
provided us w i t h at least two 

hardware devices (the U A R T 
and the A C I A ) designed to 
achieve this end. Instead of 
hardware, however, software 
may also be employed to 
attain the same results. 

A l though there have been 
several articles on this subject 
in the l i terature, most of 
them contain a cautionary 
note related to the param-
eters associated w i t h the soft-
ware t im ing loops. By way of 

i l l u s t r a t i o n , t h e typical 
r o u t i n e w h i c h converts 
i n c o m i n g serial data to 
parallel f o rm does so by 
testing the middle of each bit 
i n o r d e r t o de te rm ine 
whether it represents a binary 
1 or 0. Fol lowing examina-
t ion of the center of one bit , 
t h e p r o g r a m w i l l loop 
through a t ime delay routine 
for a f ixed length of t ime. 
This length of t ime corre-
sponds to the durat ion of one 
bit. Upon exit ing f rom the 
loop, the program tests the 
next b i t , loops . . . and so on. 
T h e requ is i te loops are 
dependent on the speed w i th 
which the CPU executes its 
instructions (i.e., does i t have 
a 1 MHz clock, 2 MHz clock, 
etc?) and by the access t ime 
of the memory. With slower 
m e m o r i e s i t is general 
practice t o insert one or more 
wait states before the mem-
ory is read. As a consequence, 
t o some extent serial-to-
parallel conversion routines 
tend t o be machine or system 
specific. 

In this article, I intend to 
describe a simple serial-to-
parallel rout ine, READ, and a 

Symbolic Address 

CALIBRATE 

TST 

TIMER 1 

Location Machine Code Mnemonic Comments 

000-200 041 LXI H Initialize the storage 
201 100 location for the 
202 000 critical value 
203 333 IN Input the parallel 
204 005 port 
205 346 ANI Set up a 
206 001 mask 
207 302 JNZ If no start bit 
210 203 TST go back to TST 
211 000 
212 001 LXI B Initialize the B-C 
213 000 register pair to 
214 000 zero 
215 315 CALL Call subroutine 
216 261 TIMER 1 
217 000 
220 161 MOV M,C Store C register 
221 043 INX H Bump the pointer 
222 160 MOV M,B Store B register 
223 166 HLT Halt 

. . . Unused memory space 

000-261 003 INX B Increment B-C pair 
262 333 IN Input the parallel 
263 005 port 
264 346 ANI Set up a 
265 001 mask 
266 177 MOV A,A Extra-parallels TIMER 2 
267 267 ORA A Extra-parallels TIMER 2 
270 312 JZ If no data bit 
271 261 go back to TIMER 1 
272 000 
273 311 RET Return to CALIBRATE 

Table 1. This routine determines the critical value and stores it in addresses 100 and 101 (octal) on page 0. 



p a r a l l e l - t o - s e r i a l rou t ine , 
W R I T E , wh i ch a l lows m y 
A l ta i r 8 8 0 0 ( th rough one of 
t h e parallel ports o n a 
Processor Techno logy 3P-I-S 
interface) t o converse w i t h 
my C R T termina l w h i c h 
employs an RS232C serial 
I /O. O f greater impor tance , I 
w i l l ou t l i ne a s imple tech-
nique by w h i c h anyone can 
determine the values o f the 
loop counters fo r any part ic-
ular system. 

Some Preliminaries 
Fig. 1 i l lustrates the s imple 

connect ions made to the 
3P-I-S in order t o boost the 
T T L signals at t he paral lel I /O 
p o r t t o R S 2 3 2 C level 
capable o f in te r fac ing w i t h 
m y te rmina l . As can be seen, 
fo r o u t p u t t i n g data, one 
o u t p u t l ine o f a parallel I /O 
po r t (available at J1 p in A ) is 
fed back t o the i npu t of an 
unused gate of IC 5, the 1488 
w h i c h n o r m a l l y boosts the 
3P-i-S's U A R T o u t p u t t o 
RS232C level. For i n p u t t i n g 
data, one i npu t l ine of a 
paral lel po r t (available at J2 
p in Z) is connec ted t o the 

=". 2. 
OF iC2 

-FT {K> 

<I> 

25 = N 
CONSECTOH CN BiC-̂  

K 

2i 

Fig. 1. The simple modifications to the Processor Technology 3P+S 
interface. 

Symbolic Address Locat ion Machine Code Mnemonic Comments 

READ 000-000 305 PUSH B Save these 
001 325 PUSH D registers 
002 345 PUSH H 
003 021 LXI D Set up number 
004 010 of word bi ts in reg. E 
005 000 Clear reg. D 

TESTE 006 333 IN Input the 
007 005 parallel por t 
010 346 ANI Set up a 
O i l 001 mask 
012 302 JNZ It no start bit 
013 006 go back to TESTR 
014 000 
015 001 LXI B Initialize B-C pair 

VALU 1 016 224 with loop counter 
017 002 value 
020 315 CALL CaU TIMER 2 and 
021 061 loop for awhile 
022 000 

loop for awhile 

NEXT 0 2 3 333 IN Input the parallel 
024 005 and fe tch a data bit 
025 346 ANI Set up 
026 001 mask 
027 202 ADD D Add D reg. to A reg. 
030 017 RRC Shift reg. A to right 
031 127 MOV D,A Save byte in reg. D 
032 001 LXI B Initialize B-C pair 

VALU 2 033 270 with loop counter 
034 001 value 
035 315 CALL Call TIMER 2 
036 061 and loop 
037 000 for awhile 
040 035 DCR E Decrement bit counter 
041 302 JNZ Fetched all bits? 
042 023 No. Go back to next and get 
043 000 another bit 
044 172 MOV A,D Put word in Acc. 
045 247 ANA A Set the flags 
046 342 JPO If parity is odd 
047 057 jump to WRONG 
050 000 

jump to WRONG 

051 346 ANI Strip the parity 
052 177 bit 
053 341 POP H Retrieve the 
054 321 POP D previously stored 
055 301 POP B stored registers 
056 311 RET Return to calling program 

WRONG 057 166 HLT Safety halt 
060 000 NOP Unused 

TIMER 2 000-061 013 DCX B Decrement loop counter 
062 333 IN Extra-parallels TIMER 1 
0 6 3 005 Extra-parallels TIMER 1 
064 346 ANI Extra-parallels TIMER 1 
065 001 Extra-parallels TIMER 1 
066 171 MOV A,C Fetch counter value 
067 260 ORA B Are B and C zero? 
070 302 JNZ No. keep looping 
071 061 

No. keep looping 

072 000 
073 311 RET Return to calling program 

Table 2. This program converts incoming serial data to parallel format and checks for even parity. (Note that on my system 1 obtained a 
critical value of 270-001, as shown by VALU 2.) 



2 stop 
bits 

parity 
bit 

bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 start 
bit 

Resting Level 
Logic 1 * 

Logic 0 

_9.09 ms 

100 ms 

Fig. 2. The bit composition of the ASCII encoded character A (capital), and its associated timing values when transmitted at a rate of 110 baud. 
Note that the resting level is always logic 1, while the start bit is always logic 0. 

output of an unused gate of 
IC 10, the 1489 which 
c o n v e r t s t h e i n c o m i n g 
RS232C signal to T T L level 
compatible w i th the UART's 
input. 

Owners of other parallel 
I/O boards and/or current 
loop type terminals can also 
interface them readily. Back 
issues of 73 and Kilobaud 
contain a number of circuits 

based o n the hardware 
U A R T . Simply borrow that 
part of the c i rcui t which is 
responsible for changing the 
UART's I/O signals t o the 
appropriate drive level con-
sistent w i t h your part icular 
peripheral. 

The Critical Value 
Fig. 2 depicts the bit com-

posit ion of the ASCI I char-

acter A (capital), and its 
t iming values when i t is trans-
mi t ted serially at a rate of 
110 baud. Note that each bi t 
occupies a t ime of 9.09 ms 
and that the resting level is 
always logic 1, while the start 
bi t is logic 0. In addi t ion, 
observe that the f irst data bi t 
of the A is always a logic 1 
. . . this is very impor tant in 
determining what I call the 

crit ical value. 
Table 1 contains a short 

p r o g r a m l a b e l e d C A L I -
B R A T E . T h i s p r o g r a m 
operates by testing for the 
start of transmission of the 
character A (for example) 
when i t is t ransmit ted by the 
terminal. Upon detecting the 
logic 0 start bit (see Fig. 1), i t 
calls up a subroutine TIMER 
1, which alternately incre-

Symbolic Address Location Machine Code Mnemonic Comments 

WRITE 000-100 305 PUSH B Save these 
101 325 PUSH D registers 
102 345 PUSH H 
103 247 ANA A Set the flags 
104 352 JPE If even parity 
105 111 in Acc. then 
106 000 skip to EVEN 
107 356 XRI Make Acc. 
110 200 even parity 

EVEN 111 127 MOV D,A Save the word in reg. D EVEN 
112 036 MVI E Set up number of 
113 010 word bits in reg. E 
114 257 XRA A Zero the Acc. 
115 323 OUT Out this as a start 
116 005 bit to the terminal 
117 001 LXI B Initialize the 

VALU 2 120 270 loop counter 
121 001 
122 315 CALL Call TIMER 2 
123 061 and loop 
124 000 

OUTIT 125 172 MOV A.D Move the word to Acc. OUTIT 
126 323 OUT Output a character 
127 005 to the terminal 
130 017 RRC Shift reg. A to right 
131 127 MOV D,A Save the word in reg. D 
132 001 LXI B Initialize the 
133 270 loop counter 
134 001 
135 315 CALL Call TIMER 2 
136 061 and loop 
137 000 
140 035 DCR E Decrement bit counter 
141 302 JNZ Outed aU bits? 
142 125 No. Go back to outit and 
143 000 keep outputting bits 
144 076 MVI A Put a 1 in Acc. 
145 001 Use as a stop bit 
146 323 OUT Output the stop bits 
147 005 to the terminal 
150 001 LXI B Initialize the 

VALU 3 151 160 loop counter VALU 3 
152 003 for two stop bit lengths 
153 315 CALL Call TIMER 2 
154 061 and loop 
155 
156 

000 
341 POP H Retrieve the previously 

157 321 POP D pushed registers 
160 301 POP B 
161 170 MOV A,B Restore the Acc. 
162 311 RET Return to the main program 

Table 3. This program converts parallel data to serial format and outputs it to the terminal. 



merits the value in the B-C 
register pair and tests for the 
beginning of the f irst data bi t , 
a logic 1 (see Fig. 1). Upon 
detecting the logic 1 start bi t , 
T IMER 1 is exited w i th a 
relative value of the b i t length 
in the B-C register pair. 
Should you run the program 
several t imes, you wi l l see 
that the crit ical value stored in 
addresses 100 and 101 (octal) 
w i l l remain quite stable. 
(Note that address 100 con-
tains the least significant bits 
and that address 101 contains 
the most significant.) If you 
have access to a terminal w i th 
adjustable baud rates, you 
wi l l notice that the crit ical 
value becomes progressively 
smaller as the baud rate 
increases. 

The READ Program 
Table 2 contains the pro-

gram READ which converts 
i n c o m i n g serial data to 
parallel format . It assumes 
that the parallel I /O is at 
address 005 and, further-
more, that the serial data is 
entering through line zero of 
the input port (DIO). V A L U 
2 is the previously obtained 
critical value. V A L U 1 repre-
sents the crit ical value con-
verted to decimal, mul t ip l ied 
by 1.5, and converted back to 
octal. 

T IMER 2 may appear t o 
c o n t a i n s o m e irrelevant 
i n s t r u c t i o n s . No t really. 
T IMER 1 and T IMER 2 were 
fashioned in such a manner 
t h a t t h e c r i t i c a l value 
obtained w i th T IMER 1 
would be direct ly applicable 
w i th T IMER 2; their respec-
tive instructions were juggled 
around while insuring t im ing 
compat ib i l i ty between the 
two routines. 

The READ program tests 
for the beginning of the start 
b i t and t h e n circulates 
through the loop for a t ime 
equa l t o 1.5 bi t times 
(governed by V A L U 1). A t 
this point , the middle of the 
f irst data b i t is tested. Sub-
sequently, T IMER 2 loops for 
1 bit length (governed by 
V A L U 2, the crit ical value), 
exit ing near the center (hope-
fu l ly ) of each successive bit 

unt i l all bits have been tested 
and the word assembled in 
parallel. 

The WRITE Program 
Table 3 contains the pro-

gram WRITE , which converts 
a parallel data word to serial 
format and outputs it to the 
terminal. It also assumes that 
the I/O port is located at 
address 005 and that serial 
transmission to the terminal 
is occurring through line zero 
of the parallel ou tpor t (DOO). 
V A L U 3 produces the stop 
bits and is equal to the 
crit ical value converted to 
decimal, mul t ip l ied by 2, and 
converted back to octal. 

Conclusions 
Both routines assume that 

they wi l l be called up by 
other programs to provide 
I/O services; as such, the 
states of all registers except A 
and PSW are saved on the 
stack so as to not interfere 
w i th other operations. As 
p r o v i d e d , b o t h routines 
return to the main calling 
program w i th the data word 
in the accumulator. In addi-
t ion, WRITE assumes that the 
data word is in registers A 
and B on being called. Lastly 
t h e routines provide for 
parity generation and check-
ing (even pari ty, in the 
present case). 

While described f rom a 
v iewpoint of being used w i th 
a t e rm ina l , the routines 
should lend themselves for 
use as cassette I /O routines in 
c o n c e r t w i t h appropriate 
encoding/decoding schemes. 

The software connoisseurs 
among us could make them 
more eff ic ient memory-wise. 
In addi t ion, I am sure that 
C A L I B R A T E and R E A D / 
WRITE could be combined in 
such a way as to make the 
whole process automatic in 
nature. 

What in i t ia l ly started out 
as an experimental project is 
now in everyday use on my 
system. By all means experi-
ment w i t h them and have 
fun. As ever, if you have any 
questions drop me a line and 
I wi l l t r y to help out. Keep 
on comput ing. • 
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Peter Stark 
Box 209 
Mt. Kisco NY 10549 

Computer Math Primer 
beginner's introduction 

to number systems 

Once you understand a 
l i t t le about hex, that 

wil l make computers a l i t t le 
less magical and bring them 
down to earth. So here goes. 

Hex is short for hexa-
decimal, one of four number 
systems used w i th computers. 
The other three are binary, 
octal and decimal. Each is 
based on a particular number: 
binary uses the base 2, octal 
the base 8, decimal the base 
10 and hexadecimal the base 

16. Table 1 shows their rela-
t ionship. 

Notice that binary num-
bers only use 0 or 1; there are 
no digits larger than 1. So, 
the next number after 0 and 
1 is 10 (0010), since we have 
to skip over 2, 3 and so on. 
(For most purposes, 10 and 
0010 are the same; the be-
ginning zeros don ' t change 
things.) A f te r 10, binary 
numbers skip to 11, then skip 
to 100 and 101, etc. Since 

101 is the f i f t h number after 
0, it stands for 5. 

There are no 8s or 9s in 
octal numbers, so after 7 
comes 10; after 17, 20; after 
77, 100. 

Decimal numbers go f rom 
0 through 9. That's only ten 
d i f ferent digits, so after 9 we 
have to start doubl ing up; 
after 9 comes 10, and so on. 

The hexadecimal number 
system has 16 d i f ferent digits. 
The f irst ten are the same as 
the ten digits of the decimal 
system — plus there are six 
more. 

I t h ink whoever devised 
hex made a big mistake here. 
Having six new digits, he 
should have invented six new 
symbols for them. Instead, he 
simply gave his six new digits 
old symbols: A , B, C, D, E 
and F. Consequently, we have 
a number system that goes 
f rom 0 to F. (Af ter F, by the 
way, you have to start 
doubl ing up as in decimal. 
A f te r F comes 10, which 
corresponds to 16 in dec-
imal.) 

C o m p u t e r s use binary 
numbers for their internal 
operations. Octal and hex 
numbers are used by the 
people who use computers 
(not computers themselves) 
because they are easier t o see 
and interpret (A3, fo r ex-
ample, is easier to read than 
10100011). Computer people 
use octal or hex numbers 
rather than decimal because 
their conversion to and f rom 

binary is easy and fast. (Use 
of these number systems 
const i tu tes external oper-
ations.) 

Whether octal or hex is 
used depends part ial ly on the 
length of the binary numbers 
used, and partial ly on per-
sonal preference. Computers 
handle binary numbers of a 
f ixed length, called a word 
length. Most hobby com-
puters use a word length of 8, 
meaning they handle binary 
numbers in groups of eight 
digits. If the binary word 
length is divisible by three, 
octal is generally used; if i t is 
divisible by four, hex is 
employed. If i t is divisible by 
both three and four , or by 
neither, then it's a matter of 
choice. 

So, most hobby computers 
w i th a word length of 8 use 
hex (external ly), although 
there are exceptions: the 
8008 CPU uses octal, as does 
Heathk i t 's new H8. The 
12-binary-digit (12-bit - a bit 
is a binary digit) Intersil uses 
octal. 

Most hex or octal numbers 
used w i t h small computers 
are small two-digi t hex or 
three-digi t octal numbers. 
Let's use those as examples of 
how to do magic w i t h them. 
(Assume only positive inte-
gers for a starter.) 

Converting Hex to Binary 
For each hex digi t , replace 

it by its four-bit binary 
equivalent f rom the table. 
For example, to convert hex 
A3, replace A by 1010 and 3 
by 0011 for a binary result of 
10100011. 

Octal to Binary 
For each octal digit , re-

place it by the r ightmost 
three bits of the corre-
sponding binary number in 
the table. To convert octal 
243, for example, replace the 
2 by 010, the 4 by 100 and 
the 3 by O i l . The complete 
binary number is 010100011. 
Now, for a second t r i ck : This 
procedure gives you a tota l of 
nine bits, whereas most small 
computers need only eight. 
Fortunately, the lef tmost bit 
wi l l usually be a zero, and so 



Binary Octal Decimal Hex 

0000 0 0 0 
0001 1 1 1 
0010 2 2 2 
0011 3 3 3 
0100 4 4 4 
0101 5 5 5 
0110 6 6 6 
0111 7 7 7 
1000 10 8 8 
1001 11 9 9 
1010 12 10 A 
1011 13 11 B 
1100 14 12 C 
1101 15 13 D 
1110 16 14 E 
1111 17 15 F 

Table 1. 

can be crossed out , giving the 
f ina l eight-bit answer of 
10100011. 

Binary to Hex 
Starting f rom the r ight, 

separate the binary digits in to 
groups of four ; replace each 
group by its hex equivalent. 
Binary 01100100 wou ld be 
split in to 0110 and 0100. 
0110 is replaced by 6 and 
0100 by 4, giving hex 64. 

This conversion is easy if 
the number of bits is any 
mult ip le of 4. If not , you 
must add zeros at the left 
unti l i t is. For instance, t o 
convert 11011 you f irst add 
three zeros to make it 
00011011, then split i t up 
into 0001 and 1011, and 
f inal ly convert to 1 B. 

Binary to Octal 
This is the same as the hex 

conversion except that we use 
groups of three bits. For 
example, 01100100 is an 
eight-bit number, and eight 
bits cannot be separated into 
groups of three; so we add an 
e x t r a zero to make it 
001100100. We can then 
break it up into 001-100-100. 
We can convert each group 
into octal using the table if 
we note that 001 is the same 
as 0001, or an octal 1; 100 is 
the same as 0100 or an octal 
4. Thus, binary 001100100 is 
octal 144. 

(Just a reminder: We are 
work ing only w i t h positive 
w h o l e numbers (integers) 
now. Negative numbers or 
fractions are a d i f ferent ball 
game.) 

1 
8 

0 
4 

1 0 1 1 
x8 x4 x2 X l 

8 0 2 1 

32+16+4) and you ' l l see that 
binary 10110100 converts to 
180 in decimal. 

Octal to Decimal 
This conversion is the 

same as binary-to-decimal 
except that the values of each 
digit are 1, 8, 64, 512 and so 
on — each value is eight times 
more than the one before it. 
To convert octal 264, for 
example, use the preceding 
techn ique w i t h the new 
values. 

Binary to Decimal 
The easiest way to do this 

is to convert the binary 
number to octal or hex f irst 
and go to decimal f r o m there. 
If you insist on doing it di-
rect ly, then here's how. 

In a binary number, each 
bi t has a specific value; to 
convert, you have to mul t ip ly 
each bi t by its value and add 
the results. Start ing f r o m the 
right, the values are 1, 2, 4, 8, 
16 and so on — each value is 
twice the preceding value. 

To convert the binary 
1011, transcribe the number 
(spread it out) , and under 
each b i t wr i te its value. 

2 6 4 
x64 

128 48 4 

Remember to start w i t h a 
value of 1 at the right. Now 
mul t ip ly each bit by its value, 
l ike this: 

Final ly, add 8+0+2+1 = 11. 
(Check the table and you ' l l 
see that 1011 in binary is 11 
in decimal.) 

To see how this works for 
larger numbers, see Example 
1. (With a l i t t le practice, you 
can skip mul t ip ly ing by zero.) 
A d d t h e resu l t s (128+ 

Now add up 128+48+4=180. 

Hex to Decimal 
Same as before, except the 

digit values are now 1, 16, 
256, 4096, etc. (remember to 
start w i t h 1 at the right) — 
each value increases 16 times. 
Hex 2C4 converts l ike this: 

2 C(12) 4 
x256 X 16 ^ 

512 192 4 

512+192+4=708. 

Decimal to Binary 
Convert to octal or hex 

f i rst ; then convert the result 
to binary. There is a direct 
way, but it's l ikely to take 
longer, and you wi l l probably 
make a mistake — so don ' t 
bother. 

Decimal to Octal 
This conversion is done by 

dividing the decimal number 
by 8 and saving the remain-
ders. Keep doing this unt i l 
you get 0, and then put the 
remainders together back-
wards. 

This sounds crazy unt i l 
you see how it's done. Let's 
say you want to convert 180 
f rom decimal to octal. Start 
by div iding 180 by 8. Don' t 
use your calculator for this 

because you wi l l just get an 
answer of 22.5, and then you 
won ' t know what to do. Use 
pencil and paper. 

E i g h t goes into 180 
twenty - two times, w i th a 
remainder of 4. (Af ter a while 
you ' l l figure out how to use 
your calculator for this, too.) 
Put away the 4, and divide 
the quot ient by 8. 

Eight goes into 22 twice, 
w i th a remainder of 6. Save 
the 6, and divide 2 by 8. 

Eight goes into 2 zero 
times, w i th a remainder of 2. 
Since we are down to a 
quot ient of 0, we can stop 
dividing by 8. 

Now take the three re-
mainders (4, 6 and 2) and 
wri te them backwards: 264. 
This is your octal number. 

Decimal to Hex 
This conversion is the 

same as decimal-to-octal, 
except you divide by 16. For 
example, to convert 180 to 
hex, start by dividing 180 by 
16. 

Sixteen goes into 180 
eleven times, w i th a re-
mainder of 4. Save the 4 and 
repeat. 

Sixteen goes into 11 zero 
times, w i th a remainder of 
11. Again, we stop dividing 
when we get a quot ient of 0. 

Write the remainders down 
backwards, but convert any 
remainder above 9 to its hex 
digit. In this case, the 11 
converts to B, and the hex 
answer is B4. 

Complements 
A c o m p l e m e n t is an 

opposite; in the case of com-
puters, complements are used 
for negative numbers. There 
are two kinds of comple-
ments: one's complements 
and two's complements. The 
one's complement is easy to 
f ind, but the two's comple-
ment is generally used. 

1 0 1 1 0 1 0 0 
x128 x64 x32 x16 x8 

128 32 16 4 

Example 1. 
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Converting a binary num-
ber to one's complement. 
Write down the binary num-
ber. Then invert each bit — 
that is, change each 1 to a 0 
and each 0 to a 1. For ex-
ample, the one's complement 
of 10110 is 01001. 

Converting an octal num-
ber to one's complement. 
Write the octal number. Then 
above each digit put a 7. Now 
subtract each bot tom digit 
from the top digit. 

To convert the octal 0145, 
for example, you proceed like 
this: 

7 7 7 
± 

7 

7 6 3 2 

7 7 7 7 7 8 0 0 
-0 -2 -3 -0 -7 -5 -0 -0 

7 5 4 7 0 3 0 0 

Example 2. 

Remember that in the 
binary number that's actually 
in your computer, each 0 is 
being inverted into a 1 as you 
complement. Any extra zeros 
you put in wi l l produce extra 
ones in the complement. For 
example, octal 5 is binary 
101. But it is also 0101, 
00101, 000101, etc., since 
putt ing extra zeros in f ront of 
a binary number does not 
change it. But look what 
happens if you t ry to get the 
one's complement (Fig. 1). 

An octal 5 can have many 
different complements; but 
notice that the only differ-
ence between them is the 
presence of extra ones at the 
left. The solution is to use 
only as many ones at the left 
as wil l f i t the word length of 
the computer being used. For 
example, in an eight-bit com-
puter the complement of 5 
would be 11111010 binary, 
or 372 octal. 

So, whenever you f ind the 
complement of any number, 
always be sure to keep in 
mind the word length of your 
computer, and modi fy the 
answer to f i t your word 
length. In the case of hobby 
c o m p u t e r s , this problem 
usually arises on either the 

Heath H8 computer or any 
8008 system, which use octal 
wi th an eight-bit word length. 
Since the leftmost octal digit 
of any octal number on these 
computers only stands for 
two binary digits, the largest 
it can be is octal 3 (or binary 
11). Hence, any complement 
that starts wi th a digit greater 
than 3 is wrong. The usual 
tr ick is to subtract a 4 f rom 
the leftmost digit. 

Suppose you want the 
one's complement of 005. If 
you fo l low the rule for con-
verting, you get 

777 
-005 

772 

Since the leftmost digit is 
greater than 3, there is an 
extra bit. Remove it by sub-
tracting 4 f rom it , so the 
actual complement is 372. 

Converting a hex number 
to one's complement. T h e 
rule is the same as for octal 
numbers, except that we 
write a 15 above each digit 
and convert hex digits to and 
f rom decimal. 

The one's complement of 
hex 68 is hex 97. 

15 
- 6 

15 
- 8 

15 
- 9 

15 
-E (14) 

1 

Binary Number 

101 
0101 

00101 
000101 

Binary Complement 

010 
1010 

11010 
111010 

Fig. 1. 

Octal Complement 

2 
12 
32 
72 

have to convert 14 to a 
E: 

hex 

Write the binary number. 
Now f ind the rightmost 1 and 
put a vertical line just to the 
left of it. Invert all bits to the 
left of this line. Leave the bits 
to the right of the line un-
changed. 

Convert the binary num-
ber 10110 thus: 

1 0 1 1 0 
0 1 0 1 0 

15 15 
0 1 0 1 0 

A invert leave 
9 14 (E) alone 

The one's complement of hex 
9E is hex 61; we have to 
convert E to 14: 

The one's complement of hex 
61 is hex 9E; this t ime we 

The same warnings about 
extra ones in the complement 
apply here as when using 
octal numbers; but we don't 
usually have to worry about 
it because in most computer 
systems the number of bits 
matches the hex digits ex-
actly. For example, the two 
hex digits used in eight-bit 
computers like the 8080 or 
6800 match the word length 
exactly. 

Converting numbers in 
one's complement to two's 
complement. As mentioned 
before, most systems use 
t w o ' s rather than one's 
complements. It's easy to 
convert f rom one's to two's 
complement: add 1. If the 
one's complement of some 
number is 110, the two's 
complement is 111; if it's 61, 
the two's complement is 62; 
if it's 9B, the two's comple-
ment is 9C - adding 1 to B 
(which is 11) makes it C (12). 

Be careful how you add 1 
— it has to be done right. For 
example, if the one's comple-
ment is a binary 101, adding 
1 does not give you 102 
because a 2 is not allowed in 
binary! 101 plus 1 is 110 
(refer to the table). 

Although this is irrelevant 
anyway since there are other 
ways of converting, it is of 
some interest since many 
microprocessors convert to 
the two's complement by 
first f inding the one's comple-
ment and then adding a 1. 
For instance, the Intersil 
6100 has a CIA (complement 
and increment accumulator) 
i n s t r u c t i o n . {Increment 
means to add one.) 

Converting a binary num-
ber to its two's complement. 

The two's complement of the 
eight-bit number 00000101 is 
11111011: 

0 0 0 0 0 1 0 
1 1 1 1 1 0 1 

invert 

Converting an octal num-
ber to its two's complement. 
Write the octal number and 
see whether it has any zeros 
at its right end (ignore zeros 
in the middle or at the left). 
If so, put a zero above each 
zero at the right. For in-
stance, if you wanted to con-
ve r t t he oc ta l number 
02307500, you would now 
have 

0 0 

0 2 3 0 7 5 0 0 

Continue from the right and 
put an 8 above the next digit 
and a 7 above each of the 
others. Finally, subtract each 
digit f rom the one above it 
(see Example 2). The two's 
complement in this case is 
75470300. 

Just one warning: Every-
thing we said about extra 
ones in the one's complement 
conversion applies here, too. 
For instance, in an eight-bit 
computer the complement of 
005 would be 373, not 773. 

If you f ind this method 
too hard to remember, you 
can always convert your octal 
number to binary, f ind the 
two's complement of that, 
and then convert that back to 
octal. 

Converting a hex number 
to its two's complement. 
Look at the hex number to 
see whether it has any zeros 
on the right end (ignore zeros 
in the middle or at the left). 
If i t does, put a zero above 



each of these r ightmost zeros. 
To convert COBO, you would 
wri te: 

0 
C O B O 

Continue f rom the right and 
write the number 16 above 
the rightmost nonzero digi t 
of the hex number; wr i te 15 
above each of the other 
digits. Finally, subtract each 
of the hex digits f rom the 
number above it, converting 
f rom letters to numbers — or 
back if needed. COBO con-
verts to 3F50 (Example 3). 

As another example, the 
two's complement of hex 05 
is FB: 

15 
- 0 

16 
- 5 

15 
-F (15) 

0 

16 
-B (11) 

15 15 16 0 
-C (12) l O - B (11) 

3 1 5 ( F ) 5 0 

Example 3. 

15 (F) 11 (B) 

By the way, the two's 
c o m p l e m e n t of a two's 
complement is the original 
number; the two's comple-
ment of FB is 05: 

Converting Decimal to BCD 
Many computers allow 

calculations to be done in 
binary coded decimal (BCD) 
rather than only in binary. 
(BCD is a combinat ion of 
binary and decimal.) Con-

verting decimal to BCD is 
performed in the same way as 
convert ing hex to binary: 
Replace each decimal digit by 
its four-bit binary equivalent 
f rom the table. To convert 
decimal 93, replace 9 by 
1001 and 3 by 0011 to get 
10010011. 

Notice that this result is 
d i f ferent f rom the 01011101 
you would get if you con-
verted 93 to binary. In con-
verting to binary, you convert 
an entire decimal number at 
once; in convert ing to BCD, 
you convert only one digit at 
a t ime. 

Watch out for one big area 
of confusion. If you convert 
decimal 93 to BCD you get 
10010011, which looks l ike 
binary. Consequently, you 
might be tempted to convert 
this " b i n a r y " number to hex, 
by fo l lowing the standard 
procedure, t o get 93. 

This might fool you in to 
th ink ing that hex 93 is the 
same as decimal 93, which is 
not so. The " h e x " 93 is not a 
true hexadecimal number; i t 

is only a f o r m of shorthand 
that allows you to express the 
bi t pattern 10010011 in a 
simpler fo rm. If you were 
employing an assembler that 
used hex, you might use what 
looks l ike hex 93 when you 
really meant BCD 10010011. 

BCD to Decimal 
This conversion is the 

same as that for binary to 
hex: Arrange the bits in 
groups of four starting f rom 
the right, and convert each 
group into hex using the 
table. For instance, BCD 
10001001 is grouped in to 
1000 and 1001, which gives 
the decimal 89. 

In BCD to decimal, you 
should never get the digits A 
through F. If you do, then 
the BCD number was wrong. 
For instance, to convert 
00111100, you wou ld get 
two groups 0011 and 1100. 
The 0011 converts into a 3, 
but 1100 converts to C, 
which is not al lowed in 
decimal. Hence, 00111100 
was not a valid BCD number. 

So - What's All This Used 
For? 

If all your programming is 
in BASIC, you wi l l probably 
never need to know any of 
this hex magic. But if you do 
any machine- or assembly-
language programming, i t wi l l 
help a lot. 

For example, suppose you 
want to set up a counter at 
-50 (decimal) and want to 
convert this to hex. First f ind 
+50 in hex: 50 divided by 16 
is 3, w i t h a remainder of 2; 3 
divided by 16 is 0, w i th a 
remainder of 3. So, a decimal 
-h50 is hex 32. Now change 
this to -50 by f inding the 
two's complement: 

15 16 

A 

12(C) 14 (E ) 

-50 is CE in hex. 
Or suppose you want to 

subtract 2 f rom some hex 
number. If your computer 
does not have a subtract in-
struct ion, you can do the 
same th ing by adding a -2. In 
hex, 2 is 02, and the -2 is 
found as the two's comple-
ment: 

15 
- 0 

16 
- 2 

1 5 ( F ) 1 4 ( E ) 

You should add hex FE. 
Once you figure it out , 

hex magic can be fun. • 
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George Young 
Sierra High School 
Tollhouse CA 93667 

In the last session, we covered 

t h e m a j o r i t y of t h e T T L 
counters and some of the regis-
ter chips. We per formed many 
exper iments w i th these ch ips, 
thus bui ld ing your background 
ski l ls in reading c i rcu i t dia-
grams and, I hope, bu i ld ing up 
your conf idence as well . As you 
can see, the sess ions are be-
g inning to get a bit rougher. 
Hang in there; we wi l l make it 
yet. 

In th is session, we wi l l take 
up decoders, decoding, three-
state devices, and how t ra f f i c is 
cont ro l led on the microproces-
sor data bus. 

Introduction 

Most of our modern micro-
processor ch ips have 16 ad-
dress l ines provid ing the capa-
bi l i ty of se lect ing 65,535 dis-
crete memory locat ions. These 
separate memory loca t ions are 

Bus Traffic Control 

re fe r red to as t he add ress 
space of the mic roprocessor . 
Fig. 1 shows the microproces-
sor and 16 address l ines. These 
are labeled A j th rough A,5.1 K o f 
RAM requires ten address l ines 
f rom the m i c rop rocesso r t o 
select the 1024 separate mem-
ory cel ls in each RAM chip; so 
we have drawn the 10 address 
l ines Ao th rough A, runn ing 
f rom the mic roprocessor t o the 
I K RAM block. 

We are go ing to d raw the I K 
R A M b l o c k in an u n u s u a l 
f a s h i o n . There are a c t u a l l y 
eight separate RAM ch ips in 
the RAM block, and we have 
drawn t hem s tacked up in order 
to conserve space. We did not 
draw e ight rec tang les in the 
s tack, but the concept of more 
than one ch ip is readi ly con-
veyed by th is d iagram. 

As shown in Fig. 1, our I K of 
RAM w i l l not f unc t i on ; t w o 
th ings are wrong. First , the ten 
address l ines wi l l not drive the 
address inputs of the I K RAM 
block. M ic roprocessor ou tpu t 

pins are capab le of dr iv ing one 
TTL load. We are ask ing each 
address l ine to dr ive e ight in-
pu ts to the RAM block. There-
fore, we must provide bu f fe r ing 
on each of the address l ines out 
of the m ic roprocessor . A buf fe r 
is a c i rcu i t p laced between two 
c i rcu i ts to provide iso la t ion . We 
need a bu f fe r on each address 
l ine not for i so la t ion , but to in-
crease the dr ive capab i l i t y . 

The second reason Fig. 1 
won ' t work is tha t the ch ip en-
able ('CE) p ins on the RAM 
ch ips are floating. The CE and 
the sma l l c i rc le on the symbo l 
both ind ica te tha t we need an 
act ive low enab le here to make 
the RAM func t ion . 

In Fig. 2a, we have added 
non inver t ing bu f fe rs to each 
address l ine to provide the dr ive 
capabi l i t y required. Our f i rst 
idea is to use the A,„ address 
l ine for the 'CE input for the f i rst 
I K RAM block. A f te r all, th is 

l ine wi l l be low for the f i rst 1K of 
memory space; and when th is 
l ine goes h igh, the f i rs t 1K RAM 
block wi l l be de-selected. 

W e a re a l s o i n t r o d u c i n g 
another concept in Fig. 2a. The 
ten address l ines, A„ t h rough 
A„ are shown enter ing a rec-
tangle . Feeding f rom the rec-
tang le is a w idened arrow that 
g o e s to e a c h of t he R A M 
blocks. Data l ines and address 
l ines are o f t en drawn in th is 
fash ion. The broadened l ine in-
d ica tes that more than one l ine 
is inc luded in the wide l ine. Th is 
saves d raw ing the ind iv idual 
l ines involved and takes less 
space in the d iagram. As long 
as the idea is unders tood by 
everyone, there is no prob lem, 
and the d iag ram is clearer and 
a c t u a l l y m o r e eas i l y under-
s tood. 

Fur thermore, in Fig. 2a we 
have added a second I K RAM 
b lock . Our f i rs t t hough t on 

M I C R O P R O C E S S O R 

*I0 A9 Aa AT A6 * 5 43 *2 A; 40 

Fig. 1. Addressing the IK RAM block. 



M I C R O P R O C E S S O R 

112 Al l AlO A9 AS A7 A6 AS A4 A2 A1 AO 

A D D R E S S E S A I 5 A I 4 A I 3 A I 2 A l l A l O 

4 - 1 0 2 3 0 0 0 0 0 0 1ST IK 

1 0 2 4 - 2 0 4 7 0 0 0 0 0 1 2 N 0 IK 

2 0 4 8 - 3 0 ? ! 0 0 0 0 I 0 3RD IK 

3 0 7 2 - 4 0 9 5 0 0 0 0 1 1 4 T H IK 

4 0 9 6 - 5 1 1 9 0 0 0 1 0 0 5 T H IK 

5 1 2 0 - 6 1 4 3 0 0 0 1 0 1 6 T H IK 

Fig. 2. Adding the second IK RAM biock. 

handl ing the second group of 
"CE p ins on th i s b lock is to add 
an inverter be tween the CE on 
the f i rs t RAM block and the"CE 
on the second RAM block. Th is 
will work if we only have 2K of 
memory in our sys tem. If we 
have more RAM or ROM, then 
an exam ina t i on of the t ru th 
table in Fig. 2b wi l l help us f ind 
out why th is s imp le me thod of 
enabl ing the 2K wi l l not work . 

The t ru th tab le s h o w s that 
the A,„ l ine does indeed star t 
out low for the f i rs t I K of 
memory space and then is h igh 
for the second I K . But l ines 3 
and 5 of the tab le a lso show the 
A,o l ine low. Therefore, the f i rst 
I K RAM b lock wi l l be se lec ted 
every t ime the A,o l ine goes low. 
In other words , the s ing le in-
verter decoder wi l l not do for 
memory sizes above 2K. 

Fig. 3 shows the exper imental 
setup for the des ign conso le 
breadboard and the address 
lines f rom the mic roprocessor . 
Since we don ' t have a micropro-
cessor (yet), we ' l l use th i s cir-
cuit to show how the l ines are 
related; the ac tua l tes t c i rcu i t is 
shown in Fig. 4a. The ch ip en-
able LEDs have been ar ranged 
in the c i rcu i t to tu rn on the LED 
when the CE l ine goes low. 

In Fig. 4 we are a t t emp t i ng to 
p lace an equiva lent c i rcu i t on 
the conso le b readboard that 
wi l l represent wha t happens 
w i t h the address l ines and the 
d e c o d i n g p r o c e s s . F i g . 4a 
s h o w s the equiva lent bread-
board c i rcu i t for Fig. 2. Note 
tha t we are not cons ider ing the 
A, t h rough A , address l ines in 
the decod ing process. These 
l ines are used by each 1K b lock 
of memory t h roughou t the ad-
dress space and are not used in 
the decod ing process for each 

CEI 

CE4 

. C E - Z 
^ 

CE-1 

L E D O N - C H I P E N A B L E 

Fig. 3. Experimental setup for decode testing. 

1K block. 
In order to have a 1K RAM 

block se lected only once in the 
memory space, we must use 
some fo rm of decod ing. We can 
use gates and inverters and de-
code each I K b lock in th is 
fash ion. Fig. 4b shows th is k ind 
of decoder . You can set th is cir-
cu i t up on the conso le bread-
board and use it to decode the 
four CE l ines; but there is an 
eas ie r w a y — u s e a decoder 
ch ip. Th is makes a rather long 
in t roduc t ion , but I th ink tha t we 
have the prob lem fair ly wel l 
de l im i ted . 

Experiment #51 
The 7442 Decoder 

Problem: How can the ad-
dress l ines of the microproces-
sor decode the memory ch ips? 

So lu t ion : We wi l l invest igate 
th is on the conso le breadboard. 

The exper iment uses the 7442 
decoder, but the 7441, the 7445, 
the 74145, the 8250 or the 8251 
may a lso be used for th is ex-
per iment . 

Procedure: Refer to Fig. 5. 
Fig. 5a shows the 7442 pin-
outs ; Fig. 5b shows the 7442 
t ru th table. Not ice the row of 
zeros (lows) t ravel ing diagonal-
ly across the t ru th tab le . . . th is 
is exact ly wha t we need for chip 
enable pins. Put the 7442 on the 
conso le breadboard (don't for-
get power and ground). Use 
four jumper w i res to represent 
the A,,, th rough A,3 address 
l ines. Start w i th all four inputs 
to the 7442 grounded. The LED 
marked CE-1 shou ld be on. 

Theory: The 7442 is a one-of-
ten (usual ly wr i t ten 1:10) de-
coder. It has four input l ines 
marked A, B, C and D on our dia-
gram. The t ru th table of Fig. 5b 

0 J > ^ 

C E 3 

Fig. 4. Deiimiting the address decoding problem. 



shows that w i th all Inputs low, 
the 0 ou tpu t l ine (pin 1) wi l l be 
low. This shou ld turn on CE-1. 
This line would, therefore, go to 
the first I K RAM block"CE pin, 
and would select that RAM 
b l o c k . (F i g . 5c I l l u s t r a t e s 
decoding 4K of RAM.) 

Now take the A,o jumper wire 
high. This shou ld turn on CE-2 
and turn of f CE-1. This l ine 
(fronn pin 2 on the 7442) wou ld 
go to the second I K RAM block 
and se lec t t h i s RAM b lock 
while, at the same t ime, the 
f i rs t I K RAM b l o c k is de-
selected. 

If you now encode a binary 2 
by tak ing the A „ l ine h igh and 
the A,„ l ine low, pin 3 on the 
7442 shou ld go low, tu rn ing on 
CE-3 and turn ing of f CE-2. This 
line f rom pin 3 on the 7442 
would go to the th i rd I K RAM 
block and select it wh i le b locks 
1 and 2 are de-selected. 

F i na l l y , if you e n c o d e a 
binary 3 w i th both the A,o and 
A „ l ines high, CE-4 wi l l I l lumi-
nate and CE-3 wi l l tu rn o f f . Pin 4 
of the 7442 wou ld go to the 
four th I K RAM block se lect ing 
it whi le the highs on pins 1, 2 
and 3 wi l l de-select the f irst 
three RAM blocks. Thus, we 
have a decoder for 4K of mem-
ory chips. 

But wai t , we did not use all 
the ou tpu ts of the 7442. What 
about the rest of the ou tpu t 
pins? 

The 7442 may be operated as 
a 1:4 decoder, 1:8 decoder or 
1:10 decoder. To use only the 
f irst eight ou tpu ts of the 7442, 
we do not use the D input to the 
7442; we leave It grounded. We 
can then operate the 7442 as a 
1:8 decoder and use the eight 
output pins to decode 8K of 
RAM. To operate the 7442 as a 
1:4 decoder as we jus t did In the 
exper iment, leave the C and D 
Inputs grounded and operate 
the 7442 as a 1:4 decoder to 
decode 4K of address space. 
We may use all ten out pins of 
the 7442 and decode 10K of ad-
dress space w i th the 7442. 

Fig. 6 gives the p in-outs for 
several more decoder chips. 

Experiment #52 
The 74154 Decoder Chip 

Problem: To decode more 

than 10K of address space. 
So lu t ion: Use a decoder that 

has more ou tpu t pins. 
Procedure: Refer to Fig. 6e, 

where the 74154 1:16 decoder is 
set up in a test c i rcu i t . This 
24-pin ch ip was des igned for 
a d d r e s s d e c o d i n g In c o m -
puters. It has t w o enable pins, 
I B a n d 19. U s e t w o j u m p e r wi res 
on these pins to represent the 
A,4 and A , , address l ines. Any 
binary counter may be used to 
s imu la te the A,o t h rough A „ ad-
dress l ines. Set up the c i rcu i t 
w i th the 74161 counter ch ip. 
S ix teen LEDs are shown moni-
tor ing the 74154 ou tpu t l ines. 

If you do not have 16 LEDs, 
then use as many as you can 
for the tes t c i rcu i t . Remember 
that the conso le logic probe 
may be used for one LED and 
that you have eight LEDs in the 
conso le 7-segment readout . If 
you have the FND 70 readout , 
then it wi l l be necessary to 
drive the segments of the FND 
70 th rough inverter sec t ions 
s ince FND 70 requires an act ive 
h igh to tu rn on each segment . 
The 74154 wi l l decode 16K of 

( o l 7 4 4 2 P I N - O U T S 

address space. 

Experiment #53 
The Traffic Cops 

Problem: What Is all th is stuf f 
hung on the da ta bus l ines? 

So lu t ion : Let 's take a look. 
Procedure: Fig. 7 s h o w s the 

mic roprocessor ch ip and i ts 
e ight da ta l ines. It a lso s h o w s 
ar rows s ign i f y ing da ta travel-
ing bo th d i rec t ions on these 
data l ines. Dur ing a read cyc le, 
the da ta is t rave l ing f rom mem-
ory (or i npu t /ou tpu t devices) in-
to the m ic roprocessor . Dur ing a 
wr i te cyc le, da ta t ravels f r om 
the m ic rop rocessor out t o ex-
ternal devices. Fig. 7b s h o w s a 
s ing le da ta l ine (D„) and a pair 
of open co l lec to r N A N D gates 
ac t ing as t ra f f i c cops on the 
da ta l ine. 

Theo ry : A s s u m e t h a t t he 
m ic roprocessor is in a memory 
read cyc le. Th is means that the 
R/W Is h igh. The h igh on pin 2 
of the 7403 wi l l enable th is 
gate, w h i c h means the da ta to 
be read in to the processor wi l l 
be enabled. Th is h igh is a lso In-
verted to a low by the inverter 

I N P U T S OOTPUTS 

0 c B A 0 1 2 3 4 s 6 7 B 
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Fig. 5. The 7442 decoder. 

sect ion, and the low on pin 5 
wi l l d isab le th is gate ( taking It 
out of the c i rcu i t for the t ime 
being). 

Next, the mic roprocessor Is 
assumed to go Into a memory 
wr i te cycle. The R/W goes low, 
and the low on pin 2 of the 7403 
now d isab les th i s gate and pin 
3 f l oa ts on the end of the 2.2k 
pul l -up res is tor . The low on the 
R/W l ine is inverted by the in-
verter sec t ion , and the result-
ing h igh ou tpu t app l ied to pin 5 
wi l l enable th is gate. The data 
to be wr i t ten in to memory ( f rom 
the processor) wi l l now be en-
abled on to the da ta bus. This 
c i rcu i t i l l us t ra tes how the two-
way t ra f f i c on the da ta bus is 
cont ro l led by the " t r a f f i c c o p s " 
In the c i rcu i t . The R/W l ine and 
the inverter con t ro l the two 
gates and the d i rec t ion of the 
t ra f f i c f low. 

Fig. 7b is f ine for an in t roduc-
t i on and examp le of con t ro l l i ng 
da ta on a bus go ing to and f rom 
the processor . However, it isn ' t 
p rac t ica l f r om a des ign stand-
po in t ( for severa l reasons) . 
First , the dual -gate conf igura-
t ion wou ld have to be repeated 
for each da ta l ine. Th is means 
the R/W ou tpu t f r om the micro-
p r o c e s s o r w o u l d be d r i v i ng 
eight ga tes . You ' l l recal l f rom 
an earl ier d i scuss ion that all of 
the m ic roprocessor ou tpu ts are 
capab le of dr iv ing on ly one TTL 
gate each. Fig. 7c i l lus t ra tes a 
so lu t ion to the p rob lem—the 
add i t ion of an inverter, and a lit-
t le reconf igur ing . Now the R/W 
s igna l is go ing in to the 7404 
(pin 1), wh i ch Is dr iv ing the 
e ight wr i te gates (only one of 
wh i ch is shown). 

The second, and most impor-
tant , reason why th is c i rcu i t is 
to ta l l y unaccep tab le l ies In the 
use of the 7403 ga tes for inter-
fac ing w i t h the bus. The who le 
idea beh ind a bus sys tem Is 
that several devices can be 
p lugged Into the bus (I.e., o ther 
gates w i l l be t ied to the bus fur-
ther down the line). These addi-
t iona l gates have a " l o a d i n g ef-
f ec t " on the bus. W i thou t my 
go ing Into a deta i led techn ica l 
exp lanat ion , it wi l l su f f i ce to 
say that such sys tems con-
sume a lot of power and are 
noisy (i.e., have g l i t ches and 



spikes that can be in terpreted 
as logic ones or zeros). The 
answer to the prob lem is to use 
Tri-state ga tes for in te r fac ing 
to a bus. 

Tr i -s tate gates, such as the 
8T97 shown in Fig. 8a, are 
e i ther e n a b l e d or d i s a b l e d . 
When they are enab led by a low 
on the D isab le p ins (1 and 15), 
the o u t p u t s w i l l be de te rmined 
by the logic levels (HI or LO) at 
the input p ins. In o ther words , 
the gates are wo rk ing jus t l ike 
any other gates . When they are 
d isab led (by a h igh on the Dis-
able line) the ga tes are effec-
t ively d i sconnec ted f rom the 
bus. The o u t p u t s are sa id to 
have gone in to a h igh- imped-
ance or open cond i t i on and do 
not present any load ing to the 
bus ( i .e. , t h e y a re d i s c o n -
nected). Fig. 8b is a t r u th tab le 
for the ope ra t i on of the 8T97 
and Fig. 8c i l lus t ra tes a t yp ica l 
bus in ter face con f i gu ra t i on . 

In summary , there are three 
advantages to us ing Tr i -s tate 
gates when you are in te r fac ing 
to a m ic rocompu te r bus (one of 
wh ich I haven' t men t ioned be-
fore). Fi rst , lower power con-
sumpt ion ; second, less load ing 
on the bus (thereby ma in ta in ing 
waveform integr i ty) ; and f ina l ly , 
higher speed (faster sw i t ch ing 
f rom a h igh to low or v ice versa). 

Note tha t the 8T97 is a nonin-
ver t ing buf fe r and has four sec-
t ions con t ro l l ed by one l ine and 
two sec t ions con t ro l l ed by a 
second l ine. The t w o sec t ions 
may be opera ted independent ly 
of each other . The DM 8097 and 
the 74367 are a lso the same 
type of ch ip . The 8T97 is more 

c VCC 16 c VCC 16 
14 2 0 14 2 0 
13 3 — < 13 3 — < 

12 4 c 0 >— 13 
II 5 — t < 12 
10 6 — ( 2 >— II 
9 7 0 3 >— 10 

e CND 5 — 9 e CND 5 — 9 

( b ) 7 4 4 5 
7 4 1 4 5 
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( t ) 7 4 1 5 4 T E S T C I R C U I T 

Fig. 6. The 74154 decoder. 

Fig. 7. Traffic control or) the data bus. 



expensive than the others, but 
my own experience wi th these 
chips indicates that the 8T97 
has more drive capabi l i t ies and 
proves superior in operat ion in 
the c i r c u i t . . . j u s t i f y i n g i ts 
greater cost. 

Other chips are becoming 
available for this buffer ing job 
on the data and address buses; 
1 think that soon we may see a 
new family of microprocessors 
wi th the buffers, as well as 
RAM and ROM, buil t into the 

OUT 1 

IN 2 

OUT 2 

IN 3 

OUT 3 

GND • 

t 

4 

1 

ID 

Or--

chip. In fact, Intel has a new 
m i c r o p r o c e s s o r c h i p , w i t h 
many of these capabi l i t ies built 
in, w h i c h w i l l be s e c o n d -
s o u r c e d by S i g n e t i c s . Th is 
points the way that th ings are 
heading in the subsequent gen-
e r a t i o n of m i c r o p r o c e s s o r 
chips. 

Preview 

We have looked at the micro-
processor address bus, how de-
coding of the address space 
may be accompl ished and how 
t raf f ic is contro l led on the data 
bus. 

. IN 5 

. OUT 5 

D I S A B L E 
0 I S 2 D I S 4 

INPUT O U T P U T 

0 0 0 0 

0 0 I I 

0 t X HI 2 

1 0 X HI Z 

1 1 X HI 2 

(b ) T R U T H T A B L E 

Next t ime we wil l turn our at-
tent ion to the memory chips, 
both ROM and RAM. Using the 
7489 (8225), we wi l l set up 64 
bytes of memory on the con-
sole breadboard, and also burn 
a 7488 (8223) PROM on the con-

sole. Sierra Electronics, Box 11, 
Auberry OA 93602, wi l l furnish a 
package for us of two 8225s 
and two 8223s for $4 postpaid 
in the U.S. and Canada. Califor-
nia residents, add 6 percent 
sales t a x . H 

(a ) 8 T 9 7 P I N - O U T S 
D M 8 0 9 7 
7 4 3 6 7 

TO MEMORY CHIPS 

Fig. 8. 8T97 data bus buffering. 

We speak your 
language 
And we're giving you what you want. 
• a comprehensive product line. Hardware, assembled or 
kits, and software from major manufacturers. Plus books and 
current literature. Financing available. 
• a trained, enthusiastic staff. We'll help you choose or 
design the system that's right for you. No high pressure here. 
• service when you need it. We won't sell you something 
we can't keep running.^jj^ 

• a brand new facility 
in Pennsylvania. 
We'll be able to 
serve our South Jersey-
Pennsylvania customers 
more efficiently now. 
• a bigger, better New 
Jersey store. We've 
enlarged our showroom 
in Iselin. Now there are 
more displays you can 
try out. There's more 
room to stock the 
products you need. 

The Microcomputer People." 

Computer Mart of New Jersey 
Computer Mart of Pennsylvania 
New Jersey Store 
501 Route 27 

C30 

Pennsylvania Store 
550 DeKalb Pike 

Iselin, NJ 08830 King of Prussia. PA 19406 
201-283-0600 215-265-2580 
Tue.-Sat. 10:00-6:00 Tue.-Thur. 11:00-9:00 
Tue. & Tliur. til 9:00 Fri. & Sat. 10:00-6:00 

(our only locations) 

INNOVEX FLOPPY DISK DRIVE 
NEW-FULL SIZE $495 or LESS* 

From The Same People Who Brought You The First Diskette and Drive 

TO DESIGN YOUR OWN CUSTOM SUB-SYSTEM FOR LESS: 

(1) BUY THE INNOVEX M0DEL410 OR 420 FROM THE MANUFACTURER 
AT THE OEM VOLUME PRICE OF $495. 

8" Full SizeJBM Compatible,Hard 
or Soft Sector Single or Double Density 

(2) BUY THE FLOPPY CONTROUER DESIGNED FOR YOUR SYSTEM 

(3) *THEN FOR A UMITED TIME GET A REBATE FROM INNOTRONICS 
HAVING BOUGHT ONE OF THESE POPULAR INTERFACES SPECIFI-
CALLY DESIGNED TO WORK WITH THIS INNOVEX DRIVE: 

Tarbell $20 
SCI $20 

Peripheral Vision $10 
• Digital Group $10 

WE ARE PROUD TO OFFER THE HIGHEST QUALITY DISKETTE DRIVE 
FOR THE FAIREST PRICE POSSIBLE IN THE INDUSTRY 

A C T N O W A N D S A V E ! ! ! ! 

Send Check Or Money Order for $495 
Less Rebate If Applicable 

(proof of purchase required) 

INNOTRONICS CORPORATION/DEPT A -
BROOKS ROAD 

LINCOLN, MASSACHUSETTS 01773 
Tel. (617) 259-0600 

•Offer Ends 7-1-78 



The many faces of M E R L I N 

• • • iTara M t L i a l> tkt a u t ^ 
• m m C I C M k« I M « > f r i M i c m i 

mi 

Dense Mode: 160H x lOOV 
Running Man Patterns 
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Monitor Debug Usage 

Propaganda 

Super Dense: 320H x 200V 
Line Drawing 

Super Dense: 320H x 200V 
Equation Plotting 
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BASIC Program Listing 
Output Shown Below 

m l i l t t i r l i t ; | i i i a 

fll l i l ^ _ 1 i l l i l l 

Super Dense: 320H x 200V 
3-D Boxes 

Super Dense: 320H * 200V 
Perspective Drawing 

MERLIN (and your S-100 Computer...) 

... the graphics development package you've been waiting for. 

Do these photos suggest an application in your field? Whether you're into architecture, astro-

logy, music or whatever, you can apply graphics to make your presentations more effective 

and your work more efficient. 

Real Time Plotting 
Heart Rate 

Navigation 

Spectrum Analysis 

Complex Equation Plotting 
Stock Marl<et Trends 

Teaching: Mathematics 

Circuit Responses 

Fine Line Drawings 
Architecture 

3-D Projections 

Circuit Layouts 

Pattern Movement 
Animation 

Games 

MERLIN is also a multipurpose system monitor board with 
ROM monitor and editor software, parallel keyboard port, and 
audio cassetts storage, besides being your text and graphics 
video output device. 

MERLIN is supported by expert technical assistance, a con-

stantly expanding series of application notes, and a newly 

formed users group. 

Assembled and tested MERLINs start at $349, $269 for kits. 
Super Dense add-on, firmware, and cassette interface are extra. 

Write or call today for your free copy of our new catalog, an 

index to available application notes, and a list of MiniTerm 

Dealers. ^ 

M i n i T e r m A s s o c i a t e s , i n c . 

Dundee Park, Andover, MA 01810 (617) 470-0525 M40 



Expand Your KIM 

Part 5: A/D interfacing (for joysticl<s!) 

ciA i irTigri 

M i h i h i i i i i i r i k 

Photo 1. Four channels of A/D, two channels of D/A and an input 
port for sense switches. 

John Blanl<enship 
data mart, inc. 
3001 No. Fulton Dr. N.E. 
Atlanta GA 30305 

CLOCK Jinn. 

8 - B I T 
C O U N T E R 

NO mat te r what k ind of com-
puter you have, th is ar t ic ie 

can help you add four channe ls 
of ana log input for a f rac t ion of 
the cos t of o ther me thods I've 
seen. If you 've been bu i ld ing 
the KIM System, th is ana log 
board wi l l comp le te the pro ject . 

I des igned the KIM Sys tem 
w i th several requ i rements in 
mind for the ana log por ts : I re-
qu i red four channe ls (so that 
two joys t i cks cou ld be inter-

4 WORD 
a - B I T / W O R D 
M E M O R Y 

3 1 
I 

SYSTEM 1 
PROCESSOR I 

E N D OF 
C O U N T 

D I G I T A L -
T O - A N A L O G 
C O N V E R T E R 

M E M O R Y WRITE 
P U L S E 

T W O - B I T 
C O U N T E R 

2 IN 4 OUT 
DECODER 

EDGE 
D E T E C T O R 

A N A L O G 
I N P U T S Q U A D 

C O M P A R A T O R 

4 TO I 
DATA 
M U L T I P L E X E R 

Photo 2. Circuits are wire-wrapped on a 44-pin board. Fig. 1. Block diagram of the A/D converter. 



faced) , w i t h e a c h s a m p l e d 
o f ten enough to provide rea-
sonable accuracy for use as 
a video game input device. To 
mal<e the use of these por ts 
easy, I wan ted each to be read 
as a normal memory . Final ly , 
each of the A/D (analog-to-digi-
tal) channe ls had to be easi ly 
sw i t chab le to o ther dev ices be-
sides the joysticl<s. 

Besides the A/D por ts , I a lso 
wan ted at least two D/A (digital-
to-analog) por ts to exper iment 
w i th mus ic , speech synthes is , 
m o t o r c o n t r o l , e t c . 1 a l s o 
wan ted a port for sense swi tch-
es to give me a fu l l comp lemen t 
of me thods for in te r fac ing w i th 
my mach ine . I comb ined all 
these c i r cu i t s on one board and 
labeled it External Interfacing 
in my previous ar t ic les. 

Photos 1 and 2 show the 
board i tse l f . A l t hough I was 
able to c ram the c i rcu i t on to a 
4y2- inch-square board, I wou ld 
recommend epoxy ing a vector 
board on the top to give more 
room for the componen ts . 

Fig. 1 s h o w s the bas ic b lock 
d iagram for the A/D c i rcu i ts . 
The four -word memory is one of 
the major secrets of mak ing 
th is c i rcu i t ry bo th inexpensive 
and easy to use. This memory is 
made up of t w o 74LS170 ch ips 
composed of four 4-bit words 
each. I chose these ch ips be-
cause they have separa te read 
and write con t ro ls , t hus en-
ab l ing read and wr i te opera-
t i ons to occur s imu l taneous ly . 

The A/D c i rcu i t ry wi l l upda te 
each of these memory loca-
t ions w i t h a number tha t is pro-
por t iona l to the ana log input . 
The ou tpu t of the memory ch ips 
is connec ted to the da ta bus so 
that they appear as s tandard 
memory to the processor . 

The eight-b i t coun te r cont in-
u a l l y g e n e r a t e s s e q u e n t i a l 
numbers f rom 0 to 255. A D/A 
converter conver ts these num-
bers t o an a n a l o g v o l t a g e 
w h i c h , for a l l p rac t i ca l pur-
poses, is an inc reas ing ramp. 
This ramp is fed to four com-
parator c i r cu i t s tha t compare 
the ramp vo l tage to the ana log 
inputs. 

The compara to rs ou tpu t a 
level 1 when the ramp vo l tage 
equa ls the ana log input . Since 

the ramp vo l tage a lso equa ls 
t he number in the e ight -b i t 
counter , it is impl ied that the in-
s tan t a compara to r f i res, the 
eight-bi t coun te r con ta ins the 
d ig i ta l equivalent of the ana log 
vo l tage being appl ied to that 
compara to r . 

The remainder of the c i rcu i t 
has one major f unc t i on . . . it 
must dec ide wh i ch compara to r 
f i red, and fo rm an address for 
the four -word memory so the 
e ight-b i t coun te r da ta can be 
gated in to the appropr ia te lo-
ca t ion . 

I chose to con t ro l the wr i te 

address w i th a two-bi t counter . 
Since th i s counter increments 
every t ime the eight-bi t counter 
comp le tes a fu l l cycle, the ad-
dresses 0, 1, 2 and 3 are being 
app l i ed s e q u e n t i a l l y t o t he 
write address, and each is held 
there for the fu l l cyc le of the 
eight-bi t counter . 

A d d i t i o n a l l y , t h i s t w o - b i t 
counter is decoded and used to 
enable only one of the four 
c o m p a r a t o r s (the one corre-
spond ing to the wr i te address) 
at a t ime. The level change in-
d ica t ion f rom the mul t ip lexer is 
conver ted to a narrow pulse 

and used to act ivate the wr i te 
l ine on the memory chips. 

As exp la ined above, the four 
memory locat ions are cont inu-
a l l y , a n d a u t o m a t i c a l l y , re-
f reshed w i th the d ig i ta l equiva-
lent of four ana log inputs. The 
processor needs only to read 
these locat ions for the latest 
updates. 

Fig. 2 shows the actual sche-
mat ic of the A/D circui t . The 
7493 s imply reduces the fre-
quency to a t rackable rate. The 
1408L8, D/A converter, ou tpu ts 
a current ramp that is convert-
ed to a vo l tage ramp by the 741 

4 CAPS 
A7fiF ^ 
E i C M 

—^—^—^—Mo. 
I'S 7 4 0 8 7 4 7 6 7 4 L 5 I 7 0 7410 

. , 4 C B 0 S S _ L 
EAdM IC -T-

Fig. 2. Schematic of A/D converters. 
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Fig. 3. Schematic of D/A converters and input port for sense switches. 

op amp. The 7400 labeled B 
acts as a one-shot to per form 
as the edge detector . 

Half of the 7420 is used to de-
code the address bus for pro-
cessor reads. Address decod-
ing wi l l be d iscussed in more 
detai l later in th is ar t ic le. 

Since the 74LS170s are open 
co l lector , rather than Tr i-state 
outputs , pul l-up res is tors are 
required for in ter fac ing w i th the 
bus. The DIP sw i tch discon-
nects the joys t i ck inputs. Once 
they ' re d isconnected , you can 
input o ther s ignals to the con-
verter by way of the backp lane 
jacks (see my earl ier art icles). 

The other t w o func t ions , D/A 
and sense swi tches , are de-
ta i led in Fig. 3. Since I felt that 

the accuracy of the D/A conver-
s ion was not cr i t ica l , I chose 
not to use the Motoro la D/A 
conver ter ch ip used in the A/D 
c i rcu i t . If I had used the Moto-
ro la ch ip , I wou ld have had to 
use two eight-bi t reg is ters to 
ho ld the data , the two D/A ch ips 
themselves and a current-to-
vo l tage conver ter . 

I chose to use MOS registers 
for my ou tpu t por ts . Since MOS 
gates ou tpu t exactly Vcc and 
zero vo l ts for their correspond-
ing h igh and low levels, I used 
them to drive a resist ive ladder 
d i r e c t l y . A d d i t i o n a l l y , s i n c e 
MOS ch ips represent a very 
smal l load, they can be hung on 
t h e b u s w i t h o u t b u f f e r i n g . 
(Note: MOS ch ips do represent 

a re la t ive ly large capac i t i ve 
load, and hang ing t h e m d i rec t ly 
on the bus is not good prac t ice 
in expandab le sys tems. In th is 
case, however, I knew exact ly 
what loads I wou ld be deal ing 
w i t h and was ab le to de termine 
that enough dr ive capab i l i t y 
was present.) 

The 741s in Fig. 3 are used as 

unit ga in ampl i f ie rs for buffer-
ing purposes. The 7410 is used 
to decode out the address l ines 
to d e t e r m i n e w h i c h por t is 
being used. The sense swi tch-
es are connec ted to the inputs 
of Tr i -s tate buf fers . The out-
puts of these bu f fe rs gate the 
sw i t ch da ta on to the bus when 
enabled. 

Port Function Page Loc 

Dazzler Mode cont ro l 80 OF 
Dazzler ON/OFF, Address 80 OE 
Right ver t ica l j oys t i ck 80 10 
Right hor izonta l joys t i ck 80 11 
Left ver t ica l j oys t i ck 80 12 
Left hor izonta l j oys t i ck 80 13 
Sense sw i t ches 80 80 
D/A port A 80 20 
D/A port B 80 40 

AID D A 1 ABO 
A/D C B 2 AB1 
A/D B 0 3 AB2 
MD A D 4 AB3 
D/A B E 5 AB4 
D/A A F 6 AB5 

- 1 2 H 7 AB6 
JS REF. Vol t . J 8 AB7 

02 K 9 RAM R/W 
Ground L 10 + 12 
SS 0 M 11 
SS 1 N 12 -1-5 
SS 2 P 13 I/O ENABLE 
SS 3 R 14 W/R 
SS 4 S 15 DB7 
SS 5 T 16 DB6 
SS 6 U 17 DBS 
SS 7 V 18 DB4 
JS LH w 19 DB3 
JS LV X 20 DB2 
JS RH Y 21 DB1 
JS RV z 22 DBO 

Fig. 4. Summary of special addresses used by the KIM-1 System. Fig. 5. Pin-out designations for the external interface board. 



In o rder t o be t te r u n d e r s t a n d 
the I/O f u n c t i o n s , y o u m i g h t re-
read my a r t i c l e ( " E x p a n d Your 
K I M ! " Part 3, Kilobaud, Feb-
ruary 1978, p. 68) In w h i c h I ex-
plain h o w I d e c o d e d par t of t he 
address l ines t o i n d i c a t e an I/O 
opera t ion , ra ther t h a n a mem-
ory t rans fe r . 

A l l my I/O po r t s ( i nc l ud ing 
the f ou r -wo rd m e m o r y used for 
A/D) are pa r t i a l l y e n a b l e d by 
th is I/O enab le . S i nce I k n o w 
how m a n y t o t a l p o r t s I de-
s i g n e d f o r , t o n l y p a r t i a l l y 
decoded t he low-order a d d r e s s 
l ines. Th i s d r a s t i c a l l y l i m i t e d 
the n u m b e r of po r t s ava i l ab le 
on t he K IM S y s t e m , bu t t he 
ease of i m p l e m e n t a t i o n , as we l l 
as t he r e d u c t i o n in c o s t , m a d e 
it we l l w o r t h w h i l e . 

Fig. 4 s u m m a r i z e s the I/O ad-
dresses used u n i q u e l y by my 
sys tem. If y o u conve r t t h e s e 
hex a d d r e s s e s t o b ina ry , y o u 
can see h o w the a p p r o p r i a t e 
address l ines are used t o en-
ab le e a c h por t decode r . 

The re are o n l y t w o m a j o r dif-
f e r e n c e s b e t w e e n I npu t a n d 
o u t p u t d e c o d i n g . T h e f i r s t is 
tha t t he R/W or t he R/W l ine is 
used t o i n d i c a t e t he d i r e c t i o n of 
the t r a n s f e r . S e c o n d , t he write 
pu lse for an o u t p u t por t m u s t 
be c o i n c i d e n t w i t h t he t r a i l i ng 
edge of t he 02 c l o c k . A g a i n , I 
refer you t o Part 3 of t h i s ser ies 
for m o r e de ta i l s . 

F ig . 5 s h o w s t h e p i n - o u t 
d e s i g n a t i o n s for t he ex te rna l 
i n t e r f a c i n g boa rd . T h e s e m a t c h 
t h e m a i n f r a m e w i r i n g d o n e in 
Part 2 of t h i s ser ies . 

In o r d e r t o i n s u r e t h a t 
bu i l de rs of t he K IM S y s t e m ful-
ly u n d e r s t a n d h o w to u t i l i ze t he 
j o y s t i c k i n te r f ace , I have inc lud-
ed a sho r t p r o g r a m in Fig. 5 t h a t 
w i l l e n a b l e y o u to d r a w w i t h the 
j o y s t i c k on t he TV sc reen . The 
sense s w i t c h e s c o n t r o l t he col-
o rs of t he two -co lo r do t t h a t is 
moved by the j o y s t i c k . 

T h i s p r o g r a m serves a u s e f u l 
f u n c t i o n as an e d u c a t i o n a l en-
deavor , and t h a t ' s abou t al l . 
However , I do fee l t h a t bu i l de rs 
of t he K IM S y s t e m w i l l f i nd it 
use fu l as a re fe rence . I have 
t r i ed to f u n c t i o n a l l y desc r i be 
each s e c t i o n w i t h c o m m e n t s . 

Th i s c o m p l e t e s t he h a r d w a r e 
ser ies o n my KIM-1 s y s t e m , 
w h i c h n o w c o n t a i n s 17K of 
R A M and s u p p o r t s b o t h BASIC 
and FOCAL . I 'm a l so in t h e pro-
c e s s of i m p l e m e n t i n g a new 
l a n g u a g e w i t h an ease of use 
and a speed of o p e r a t i o n some-
w h e r e b e t w e e n a s s e m b l y lan-
g u a g e a n d BASIC. 

B e c a u s e my s y s t e m is t o be 
m u l t i l i n g u a l , I have c h o s e n to 
avo id ROM in favor of R A M for 
al l f u n c t i o n s excep t t he KIM 
m o n i t o r . I 'm a l s o p l a n n i n g sev-
era l s u r p r i s e s tha t I hope to 
sha re irt t he f u t u r e . • 

Address 

00 00 

02 

04 

07 

09 

OC 

OF 

10 
11 
12 
13 

15 

18 
lA 

IC 

IE 

21 
23 

25 

26 

28 
2A 

2C 

2F 

31 

33 

Contents Label Mnemonic 

LOC PAGE DATA STORE POINTER 

:Set mode and starting address for the dazzler 

A9 10 INIT LDA #S10 

8D OF 80 STA MODE 

A9 90 LDA #$90 

8D OE 80 STA BEGADDR 

:Get horizontal joystick position 

A D 11 80 START LDA J O Y H O R 

: Place 4 MSB into 4 LSB and save 

4A LSR 

4A LSR 

4A LSR 

4A LSR 

85 00 STA LOC 

:Get vertical joystick position 

A D 10 80 LDA JOYVER 

:Check for and set up proper page of screen 

display 

TOP 30 07 

AO 20 

84 01 

4C 25 00 

AO 21 

84 01 

BOTTOM 

BMl BOTTOM 

LDY #$20 

STY PAGE 

JMP CONT 

LDY #$21 

STY PAGE 

: Remove MSB and keep only the next four 

OA CONT ASL 

29 FO AND #$F0 

:Combine LSB and MSB into one word and save 

05 00 O R A LOC 

85 00 STA LOC 

:Put color (sense switches) into accumulator 

A D 80 80 LDA SENSE 

:Prepare for an indirect store using 00 and 

01 as pointer 

A2 00 LDX #$00 

:Store color 

81 00 STA LOC PAGE 

: Begin Again 

4C OC 00 JMP START 

Fig. 6. Sample program for drawing on TV using joystick. 

NoitliStarS(̂ hvaie 
Maillitt 
MaiUst is a general purpose maikng label program capable ol 
producing formatted lists for tractor-fed or Xerox type labels 
Mailtst will also sort lists for any field. 

Price S39.95 on (tsKene wilti manualIstock to 14 day detvery. 

In-oul driver 
Dos in-out driver is designed to set up mapped memory video 
boards In conjunction with hard copy device. The user may 
switch output under software control. Any f ie directory may be 
listed while in BASIC without jumping to dos. Spacebar will stop 
output for line by line Kstings. Designed for use with 3P-I-S and 
any tv board. 

Price S12.95 on diskette witti manual/slocl( to 14 day delivery. 

RMlstef 
Register is a cash register and inventory control program. The 
software will control a point of sale terminal and printer. It will 
search inventory for an Item, price and ticket it. Roister has 
provisions for min-max. automatic reorder, and critical list. 
Price S299.95 on diskette mtti manual 

All prices are FOB Santa Bartara, CaHtomia. 
Terms COD Residents add 6 \ sales tax and SI.00 shipping. 

Alpha Data Systems a48 
Box 267, Santa Barbara, Ca. 93102 • 805/682-5693 

Datapoint 2200 Computer 

Full-Assembled 
Operating 

$995. 
#2200 VI used 

• Add $25 packing 
• Shipped FOB Washington. D C, Terms check. M O Of 
charge. 
• Guaranteed operating • Program package S49.50 
• 8 K memory • Upper ana lower case ASCII Display 
• Parallel I /O • 80 col. screen • dual tape cassette 
drives. The Datapoint 2200 VI is a complele self-con-
tained general-purpose computer. May be used as an 
intelligent terminal. While they tasl. v«ith each 2200 w e 
will ship, at no additional cost, a printer which may tje 
adapted to run with the processor (no guarantee on 
printer). 

ALSO AVAILABLE: Datapoint 3000 
CRTs $675.00 

TELECOMMUNICATIONS SERVICES CO. 
Box 4117 , A lexandr ia , Va. 22303 j 2 6 

7 0 3 - 6 8 3 - 4 0 1 9 I TLX 89 -823 

R A I N B O W COMPUTING INC. 
S u p p l i e r o f 

AppU 
Wav« M i t t 

The Dif l i tJl Group 
Southwest Technical Products 

Digital Equipment Corporat ion 

C o m p u t e r Products 
Per ipherals a n d Suppl ies f r o m 

PtrSci Computer Dcvicet 

Cont ron ix Lear-Siegler 
Diablo Mul t i -Tech 
Max t l l Texas Instruments 
'Scotch' Brand Magnetic Media 

Specialists in Design, Implementat ion and 
Support of Custom Hard ware/So f t ware 

for Business, Educat ior«l . and 
Personal Use 

Consul t ing/Con tract/Programming 
Operat ing Systems/Appl icat ions Software 

E x p e r t s in most m a j o r c o m p u t e r 
so f tware inc lud ing 

CDC. IBfVl, PDP 
B A S I C . C O B O L , F O R T R A N , PL1 
Lisp, Simula, Snobol, SPSS, BMD's 

C O M P A S S . M A C R O , 6 8 0 0 , & Z 8 0 assembly languages 

1 0 7 2 3 W h i t e Oak Ave. , Granada Hi l ls , Ca. 9 1 3 4 4 
(213 ) 3 6 0 - 2 1 7 1 RIO 



Sheila Clarke 
CyberGrafix 
518 N. Brand 
Glendale OA 91203 

What's Happening 
with the IBIVi Selectric? 
Micro Computer Devices has the answer 

Art Ch i lds needed a pr inter 
for a long t ime. An IBM 

Selectr ic had been Ar t 's and my 
cho ice for a coup le of years. It 
was ideal because of its smal l 
size and beaut i fu l pr int qual i ty . 
However, we both were skepti-
cal about pr inters avai lable for 
use w i th a computer . In most 
cases , e i ther the t ypewr i t e r 
was used and recond i t ioned or 
a lot of in ter face kit assembly 
was required. Like many com-
puter-users. Art can ' t a f fo rd to 
risk having an unrel iable unit 
r e q u i r i n g c o n t i n u a l m a i n t e -
nance; nor does he have t ime to 
assemble a kit . 

When we f i rst heard about 

t h e S E L E C T E R M , m a d e by 
M i c r o C o m p u t e r D e v i c e s 
(MCD), we were impressed that 
someone had f inal ly conver ted 
a b rand new t y p e w r i t e r for 
m ic rocompu te rs . Because both 
IBM and Micro Computer De-
v ices prov ide wa r ran t i es for 
the i r respect ive por t ions of the 
device, we dec ided to ob ta in a 
SELECTERM. 

Ar t 's sys tem cons i s t s of an 
Al ta i r 8800, dua l ICOM f loppy-
disk drive, and an ADM CRT ter-
mina l . He uses the 3P -f S inter-
f a c e b o a r d f r o m P r o c e s s o r 
T e c h n o l o g y . A f t e r s p e n d i n g 
two hours s t rugg l i ng to deci-
pher the board 's schemat i cs , 

wh i ch seemed to be wr i t t en 
solely for hardware types, Art 
f i n a l l y c a l l e d h i s e n g i n e e r 
f r iend, Steve Gr i f f i s , who came 
over and had everyth ing run-
n ing in f ive minu tes . A l t hough 
the SELECTERM wi l l in ter face 
to any m ic rocompu te r , wha t if 
you can ' t read the in ter face 
board schemat i cs? Micro Com-
puter Devices is prov id ing a 
so lu t ion w i th spec i f i c connect -
ing ins t ruc t ions for each inter-
face avai lab le on every com-
puter now being sold. 

Ar t 's reac t ion to the pr inter 
was posi t ive f rom the moment 
the t w o large c a r t o n s were 
del ivered. One car ton held the 

Select r ic and the other con-
ta ined the e lec t ron ics package. 
He w a s impressed w i t h the 
pack ing, wh i ch held the uni ts 
so l id ly w i th fo rmed foam to pre-
vent damage caused in ship-
ping. Open ing the f lap of the 
car ton, Art uncovered a sheet 
that sa id STOP, w i th comp le te 
unpack ing and typewr i ter as-
sembly ins t ruc t ions . Art , in too 
big a hurry, merely made a men-
ta l note tha t ins t ruc t ions were 
there and, consequent ly , ran in-
to a l i t t le t roub le secur ing the 
cover la tches of the typewr i ter . 
(Somet imes I wonder if anyone 
reads any th ing before mak ing 
p a n i c c a l l s t o t h e m a n -
ufacturer.) 

He was a lso impressed w i th 
the d o c u m e n t a t i o n and the 
SELECTERM's accep tance of 
ASCII. W i t h no convers ion nec-
essary, Art began wr i t ing a driv-
er. It took h im f ive minutes , us-
ing a s s e m b l y l a n g u a g e fo r 
FDOS-III. He sa id the only dif-
ference between th is pr inter 
and another l ine pr inter driver 
or hard-copy ou tpu t driver is 
that you might have to put out 
some nul ls af ter tabs and l ine 
feed. But it was s imp le for h im 
to wr i te the nu l ls in to the driver. 
Fig. 1 shows the driver for the 
8080 and 3P S. 

Art commen ted : "The IBM 
pr int qua l i ty is nice. And I l ike 
the fact that I can change type 
fonts . Put t ing the who le th ing 
toge the r—remov ing it f rom the 
car tons to pu t t ing the cover on 
the typewr i ter and hook ing up 
the c a b l e s — w a s a hal f -hour 
task. The fact that it requires 



one paral lel port makes it easy. 
If you have only one serial port , 
which is o f ten the case, you ' l l 
usually lose it to your pr int de-
vice. Wr i t ing the driver and in-
tegrat ing it in to the so f tware 
completed the process. A l l in 
all, it was very easy; every-
th ing's been done for you. The 
unit runs very cool , the elec-
tronics box is barely wa rm to 
the touch af ter running con-
sistent ly for about three hours, 
and it runs cooler than the 
typewri ter i t se l f . " 

I 'm us ing the SELECTERM to 
prepare th is ar t ic le for Kilo-
baud', I am inpu t t ing the text in 
the computer , f rom f i rst dra f t to 
the f inal , ed i ted version. I t 's a 
pleasure to l^now I don ' t have to 
retype th is th ing t w o or three 
t imes before I get it r ight . The 
advantages of the SELECTERM 
are only evident when I begin to 
use it. For example, the sales 
l i terature doesn ' t te l l me how to 
input uppercase and lowercase 
letters w i th a te rmina l that has 
only uppercase. So MCD owner 
Shelly Howard po in ted out the 
ADM has sw i t ches beneath the 
namepla te . Set t ing the LC EN 
swi tch enables me to input up-
p e r c a s e a n d l o w e r c a s e fo r 
printer ou tpu t . I d id d iscover, 
however, tha t the sw i t ch must 
a lways be returned to the UC 

pos i t ion af ter us ing the Insert 
mode of the text edi tor . Af ter 
that l i t t le sw i t ch is f l ipped, the 
CRT may only see uppercase 
characters , but when I hit sh i f t 
for uppercase charac ters , the 
p r in te r o u t p u t s c a p s whe re 
they shou ld be—jus t l ike us ing 
a typewr i ter . 

Af ter us ing the SELECTERM 
for a coup le of weeks. Art and I 
ran into d i f f i cu l t y ge t t ing clear 
p r i n t — t h e n it j a m m e d . The 
p rob lem w a s a loose mo to r 
mount . Because the typewr i ter 
por t ion w a s under war ran ty , 
IBM service came out and f ixed 
it at no charge. 

How It All Began 

To f ind out how his product 
came about I spent some t ime 
t a l k i n g w i t h She l l y H o w a r d . 
L ike many o ther sma l l - sca le 
m a n u f a c t u r e r s . She l l y knew 
re la t ive ly l i t t le abou t micro-
compu te rs two and a half years 
ago. In fac t , he was prepar ing 
his thes is for h is PhD on an IBM 
Selectr ic . Af ter ga ther ing suf f i -
c ient research data, he wan ted 
it comp i led th rough a compu te r 
and ou tpu t on a Select r ic tha t 
ma tched the type of his own 
typewr i ter . He was to ld by t w o 
compu te r ou t f i t s tha t IBM had 
d i s c o n t i n u e d m a k i n g i ts I/O 
device. He was fo rced to ei ther 

If we lift the typewriter up off the baseplate, we see the elec-
tronics added to convert the typewriter to a printer. 

scrap his or ig ina l p lans or buy 
his own compute r . Assum ing 
the cost of ownersh ip wou ld be 
prohib i t ive, he searched and 
d i s c o v e r e d t h e w o r l d o f 
m i c r o c o m p u t e r s . He a l s o 
d iscovered Don Lancaster 's TV 
Typewriter Cookbook. 

Now They Tell Mel 

A l t h o u g h he f o l l o w e d the 
book 's i ns t ruc t ions to the let-
ter, Shel ly fa i led to get a uni t up 
and running. He later discov-
ered the book had been based 

1 0000 ROUTINE TO DRIVE SELECTERM WITH 8080 AND 3P-t-S 

2 0000 1 

3 0000 DB04 LO: IN 4 GET STATUS 
4 0002 E601 ANl 1 MASK 

5 0004 CAOOOO JZ LO NOT READY 

6 0007 79 MOV A,C GET CHAR 
7 0008 D306 OUT 6 OUTPUT 

8 OOOA FE09 CPl 9 WAS IT A TAB? 
9 OOOC CAICOO JZ LOTAB YES 

10 OOOF FE08 CPl 8 NO - BACKSPACE? 

11 0011 CA1700 JZ LOLF YES 
12 0014 FEOA CPl OAH NO - LINE FEED? 

13 0016 CO RNZ NO - RETURN 
14 0017 J 

15 0017 OEOO LOLF: MVl C,0 OUTPUT A NULL 

16 0019 C30000 JMP LO AND RETURN 

17 OOlC J 

18 OOlC 05 LOTAB: PUSH B 

19 OOID 010004 LXl B,400H 4 NULLS 

20 0020 CDOOOO LOTBl: CALL LO OUTPUT 
21 0023 05 DCR B LAST ONE? 
22 0024 C22000 JNZ LOTBl NO 
23 0027 CI POP B YES - RESTORE B 
24 0028 C9 RET AND RETURN 
25 0029 J 

26 0029 0000 END 

TOTAL ERRORS = 00 

Fig. 1. ICOM 8080/1-80 Fleloc-Macro Assembler Ver. 1.0. 

on theory only; no one In Lan-
caster 's organizat ion had ac-
tua l ly put the theory to prac-
t ice. By now Shelly was too 
c o m m i t t e d to back out, so he 
decided to s tar t over w i th the 
help of two des ign engineers, 
Steve Garner and J immy Carter 
(no, another one). 

Mon ths of des ign develop-
ment , f ie ld tes t ing and improve-
ments resul ted in p roduc t ion of 
a pr inter w i th all pa r t s—the 
b a s e p l a t e , a c t u a t o r s , c o i l s , 
t r a n s f o r m e r and l i n k a g e s -
manufac tu red by MCD. Final ly, 
the design was approved by 
IBM. That 's why IBM service 
w i l l come and fix your pr inter if 
anyth ing goes wrong; you can 
a l s o b u y y e a r l y s e r v i c e 
agreements f rom IBM after the 
w a r r a n t y e x p i r e s . For t h i s 
reason, MCD wi l l not sel l the 
SELECTERM in kit form. IBM 
has only approved the factory 
assembled and tested model . 

In Full Swing 

F i r s t s h i p m e n t s o f t h e 
S E L E C T E R M were m a d e in 
August 1977; current ly about 
three per day are del ivered to 
dealers. The target is f ive per 
day, but the cash- f low s i tua t ion 
is tough w i th MCD in a cont in-
ual f isca l squeeze. Though IBM 
sanc t ioned the design, MCD is 
t reated l ike any other indiv idual 
consumer , as far as open credit 
goes. When you buy in quant i-
ty, w i th no quant i ty d iscount , at 
the same price I paid for my 



1st Row - Uppercase: ! A tf $ % & • ( ) + 
1st Row - Lowercase: 1 2 3 4 5 6 7 8 9 0 - -

2nd Row - Uppercase: Q W E R T Y U I 0 P i 

2nd Row - Lowercase: q w e r t y u 1 0 P J 

3rd Row - Uppercase: A S D F G H J K L 

3rd Row - Lowercase: a s d f S h J k 1 

4th Row - Uppercase: Z X C V B N M ? 

4 th Row - Lowercase: z X c V b n m / 

Fig. 2. ASCII character set for SELECTERM output device. 

Selectric II, a lot of bucks are 
going out the door at one t ime. 
To handle the di lemma, MCD 
sells through dealers only, on a 
COD basis. Because requests 
have been made by s o m e 
manufacturers, the f i rm wants 
to produce OEM versions to 
speci f icat ion. Shelly wi l l proba-
bly f ind investors, or perhaps 
release MCD for acquis i t ion by 
another company. But he loves 
what he's doing: sel l ing and de-
livering SELECTERMs to deal-
ers across the country. 

Competition 

Presently, only one other 
company in the country sel ls an 
IBM Selectric printer w i th ASCII 
encoding. Other companies of-
fer used Selectr ics complete 
with interfacing. Even recondi-
t ioned uni ts wi l l not qual i fy for 
the IBM Service Agreement. 

If you're looking for a good 
printer, this could be it. But 
take heed that 15 characters 
per second may not be fast 
enough. Long l ist ings could 

take hours. For most home 
computer is ts , however, speed 
may not be a determin ing fac-
tor in making a printer selec-
t ion. And the benef i ts are 
numerous: All the basic 
features of the printer inc lude 
the special typ ing element, tab 
command, back space, vert ical 
tab, bell, serial and paral lel in-
ter facing, cable sets and soft-
ware in PROM wi th in the elec-
tronics. Also included is a 
special ASCII typ ing element 
that IBM has produced to MCD 
speci f icat ions. Fig. 2 shows an 
output of the character set. 

The pr ice of $1750 appears 
prohibi t ive, unt i l you consider 
that you' l l be using an extreme-
ly wel l -designed unit that wi l l 
last for years—type fonts are 
changed at wi l l , no spec ia l 
paper is needed, IBM r ibbon is 
easy to order, and service is vir-
tual ly hassle-free. 

Options 

The same extras as those of-
fered by IBM, inc luding dual 

When the typewriter cover is off, the SELECTERM iooiis about like 
another Selectric II. Here it sits alongside Art's Altair 8800 with 
cabling interface to the 3P + S. 

pi tch and correct ing feature, 
can be ordered for your SELEC-
TERM. MCD has developed a 
noise-reduct ion feature (recom-
mended if you live in a residen-
tial neignborhood). 

T r a c t o r - f e e d p l a t e n a n d 
RS-232 inter face are also being 
of fered as opt ions. 

Af ter using the SELECTERM 
a great deal for two months 
now. Art and I are def in i te ly 
convinced that we did a good 
th ing for his computer . And a 
nice plus is that we now have a 
second t y p e w r i t e r — t h a t is, 
when it 's not being used w i th 
the c o m p u t e r . • 

8 68 § § 
886 6 8 

8 8 68 6 
8 8 6 6 8 
8 6 8 68 
886 8 8 

MTIOmiVE CLASSIFIEV AC NEUSLETTEH 

MILEV lit CLASS EVERy THREE WEEKS 

IHHPHJUJPJP J J J p J J B B B B B B 

ARE YOU L O O K I N G F O R ? 

- LOW COST USED COMPUTER EQUIPMENT 
- " " NEW 
- ADVANCED INFORMATION ON NEW PRODUCTS 
- NEW SOFTWARE: UTILITIES/BUSINESS/etc. 
- A WAY TO ASK FOR INFORMATION OR AID 
- INFORMATION ON COMPUTER CLUB MEETINGS 

I T ' S ALL IN 0 N _ L I N E ! 

18 ISSUES (1 Yr.)-$3.75 36 I5S.-S7.00 
Simple, on icqacit, addcrf to iufaicixp. 

2 4 6 9 5 SANTA CRUZ HWY, 

LOS G A T O S , CA 9 5 0 3 0 
02 

APPLE 
OWNERS 

Interactive Trap and Chase games for 
two people. Software allows choice of 
speed and points and requires 8K RAM. 
Hardware consists of two game control 
boxes. Each box has four micro switches 
and specially designed printed circuit 
with 5 feet of cable completely assembled. 
Plugs right into your game 1 'O connector. 
Control boxes can also be used with the 
game Dragon Maze 

Hardware and software cassette— 
S49.95. (Texas residents add 5% sales 
tax.) 90 day warranty parts and labor. 
Guaranteed 30 day delivery. Allow time 
for processing personal checks. Send 
check or money order to: 

B & G Interfaces 
P.O. Box 59364 
Northhaven Sta. 
Dallas, Tx. 75229 B28 

P R O F E S S I O N A L Q U A L I T Y 

A U D I O C A S S E T T E S 

^ ^ F O R T A R B E L L . D G S , K C , E T C 

D O N ' T W A S T E Y O U R M O N E Y 

O N C H E A P T A P E S . 

O E X T E N S I V E T E S T I N G H A S 

R E S U L T E D I N S E L E C T I O I M 

• O F T H I S T A P E F O R B A U D 

R A T E S I N E X C E S S O F 1 2 0 0 

S U P E R H I G H D E N S I T Y 

H I G H F R E Q U E N C Y R E S P O N S E 

L O W N O I S E . S I G N A L T O 

N O I S E R A T I O D B 

— T E N S I L I Z E D P O L Y E S T E R 

• B A S E . 6 9 M I L S T H I C K 

S O N I C W E L D E D C A S S E T T E 

O 3 0 M I N T A P E S 3 A T $ 5 . 5 0 

1 0 - $ 1 5 . 5 0 , 2 5 - $ 3 5 . 0 0 P P D 

P I T T S E N T E R P R I S E S 

I 5 1 6 K B O W E N S T . 

L O N G M O N T , C O . 8 O 5 O I 

P24 



TIMESHARING 
The 80-103A works both ways. Your system can call a timesharing service and communicate as an intelligent 
terminal OR your S-100 system can be the timesharing system where the 80-103A answers the phone and 
communicates w i th terminals or other processors. 

80-103A DATA COMMUNICATIONS ADAPTER 

The 80-103A DATA COMMUNICATIONS ADAPTER was developed to function as an S-100 bus 
compatible serial interface incorporating a fully programmable modem and Telco interface. These 
functions are usually accomplished by the use of two separate modules: 1) a serial I/O board, and 
2) an external modem. By combining these features on a single board, the 80-103A can offer 
microcomputer applications significant cost/performance advantages over other implementations. 

• FULLY P R O G R A M M A B L E FEATURES 
• A U T O M A T E D D IAL ING AND AN-

SWER 
• O R I G I N A T E OR ANSWER MODE 
• 110-300 BIT/SEC DATA RATES 
• CHARACTER FORMAT AND PAR ITY 
• E R R O R DETECTION 
• FULLY BUFFERED, OUTPUTS D R I V E 

25 S-100 BUS LOADS 

DC Hayes Associates offers a ful l range of capabilities 
for solving your information handling problems. 
Whether your problem is large or small, we wi l l apply 
innovative techniques for f inding the best solution. 
Contact us about our products and services. 

• S T A N D A R D U.S. FREQUENCIES 
• FULL TELCO COMPATIB IL ITY WHEN 

ATTACHED TO DAA 
• COMPATIBLE WITH EX IST ING TELE-

TYPES AND T IME SHAR ING MODEMS 
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The Top-Down 
Approach 

with some practical exampies 

Dr. Lance A. Leventhal 
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In Kilobaud No. 14 ( "Why 

St ructured Programming?" p. 
84), I d iscussed s t ruc tured pro-
gramming, a method for mak-
ing the logic of large programs 
s imple and repeti t ive, thereby 
making them easier to debug 
and test . But a fur ther problem 
in wr i t ing large programs is 
how to put sec t ions of the pro-
grams toge ther . Th is a r t i c le 
d e s c r i b e s a w i d e l y u s e d 
m e t h o d c a l l e d t o p - d o w n 
design, by wh ich the program-
mer s t a r t s w i t h an ove ra l l 
out l ine of the program and pro-
ceeds to steadi ly descr ibe each 
sect ion in greater detai l , debug-
ging and tes t ing a long the way 
in an in tegrated manner. 

Modular Programming 

Obviously, a large program 
can only be wr i t ten by d iv id ing 
it in to sect ions. No one (I hope) 
wou ld s imply wr i te the e r ' i r e 
p rogram and then see if it 
worked. Clearly, a better idea is 
to wr i te a smal l sect ion, see if 
that works, correct it, wr i te 
another smal l sect ion, and so 

on. This procedure is known as 
modular programming and the 
sect ions of the p rogram are 
ca l led modules. 

Some typ ica l modu les in an 
o v e r a l l a c c o u n t i n g , g a m e , 
w o r d - p r o c e s s i n g or i n s t r u c -
t iona l p rogram might be: I/O 
rout ines, f i le -handl ing rout ines, 
m a t h e m a t i c a l c a l c u l a t i o n s , 
s t r ing-handl ing rout ines, tab le 
s e a r c h e s , s o r t i n g r o u t i n e s , 
t a b l e l o o k u p a n d l i s t pro-
cess ing. 

The advantages of modu lar 
p rog ramming are clear. 

1. Y o u c a n c h e c k t h e 
modu les ind iv idual ly and be 
sure they work proper ly. Thus, 
you can assume that any errors 
in the overal l p rogram are in the 
connec t ions or the superv isor 
program. 

2. You can bu i ld a l ibrary of 
modules that wi l l be usefu l in 
oth'^r programs. Many of the 
previously ment ioned modu les 
wi l l be needed f requent ly . 

3. You can use modu les that 
you have previously developed, 
found in books or magaz ine ar-
t i c l e s , o r b o r r o w e d f r o m 
fr iends. You can a lso use mod-
ules such as f i le handlers, code 
conver te rs and I/O hand le rs 
tha t compr i se part of your mon-

itor or opera t ing sys tem. 
4. You can p lan p r o g r a m 

d e v e l o p m e n t a n d h a v e a 
reasonab le idea of how much 
progress you have made and 
w h a t t h e m a j o r s t u m b l i n g 
b locks are. 

5. You can e l im ina te many 
s imp le errors at an early s tage. 

Modu la r p r o g r a m m i n g has 
ser ious d isadvantages , though . 
Somehow, the modu les never 
qu i te seem to f i t together at the 
end. Di f ferent modu les may use 
d i f f e r e n t r e g i s t e r s , m e m o r y 
loca t ions or subrout ines . Some 
m ay w i p e o u t r e s u l t s t h a t 
o thers need or not use da ta that 
o thers provide. Modu le integra-
t ion o f ten tu rns out to be a b ig 
task you must s t rugg le w i th 
af ter every th ing seems to be 
done. 

The prob lem of in tegra t ing 
modules is independent of the 
prob lem of tes t ing and debug-
ging them. The modu les may al l 
work separate ly , but s t i l l not 
work together . The c a t c h is tha t 
t he o r i g i n a l d e b u g g i n g and 
tes t ing checks the work ings of 
the modu le out of con tex t (i.e., 
all by i tsel f rather t han as part 
of a comp le te program). 

In f a c t , d e b u g g i n g a n d 
tes t ing a modu le in i so la t ion 

can be qu i te d i f f i cu l t . A game 
program, for example , may con-
sist of the fo l l ow ing modules: 
(1) de te rmine in i t ia l cond i t ions , 
(2) read and check proposed 
move (see if it is valid), (3) deter-
mine new cond i t i ons , (4) pr int 
s ta tus . 

But how can you wr i te the 
rout ine tha t reads and checks 
the proposed move unless you 
know the prev ious s ta te of the 
game and can see the new 
state? How wi l l you be able to 
tel l if the MOVE modu le is work-
ing proper ly? Typ ica l ly , you wi l l 
have to ei ther manua l l y enter 
the required da ta and examine 
the resu l ts or wr i te spec ia l pro-
g rams to per fo rm those tasks . 
These spec ia l p rograms (some-
t imes ca l led driver programs) 
can save a lot of manua l e f fo r t ; 
however, they in t roduce extra 
work and may act qu i te dif-
ferent ly f rom the real rou t ines 
for wh ich they subs t i tu te . (Note 
tha t you don ' t save the driver 
p r o g r a m s ; y o u t h r o w t h e m 
away when the job is done.) 

Clear ly, the prob lem of com-
b in ing modu les is even more 
ser ious in large c o m m e r c i a l 
p rog ramming pro jects . Not on-
ly can the number of modu les in 
a pro ject be very large, but a lso 
many p rogrammers may be in-
volved in wr i t i ng them. Now the 
prob lem is to in tegrate mod-
ules wr i t t en by people w i th dif-
ferent s ty les, d i f fe rent levels of 
e x p e r t i s e , d i f f e r e n t d o c u -
m e n t a t i o n m e t h o d s and di f -
ferent in te rp re ta t ions of tasks . 

Top-down Design 

Most commerc ia l program-
ming shops now use some ver-
s ion of top -down des ign. This 
method d i f fe rs f rom the more 
t r ad i t i ona l b o t t o m - u p des ign 
(see Fig. 1) in wh i ch the spec i f ic 
m o d u l e s are w r i t t e n be fo re 
they are in tegrated in to more 
comp lex programs. Top-down 
des ign (see Fig. 2) proceeds as 
fo l lows: 

1. The overal l superv isor pro-
g ram is wr i t ten , debugged and 
tested. Major subprograms are 
replaced by program stubs that 
may produce the answer to a 
se lected prob lem, record the 
entry or do no th ing at all. 

2. Each s tub is then s imi lar ly 
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Fig. 1. The procedure for bottom-up design. 

( 2 ) E X P A N D EACH SUBPROGRAM. ADDING DETAIL AS REQUIRED UNTIL THE 
P R O B L E M D E F I N I T I O N IS M E T . 
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Fig. 2. The procedure for top-down design. 

expanded, w i t h debugg ing and 
tes t ing occur r ing at each step. 

A d v a n t a g e s of T o p - d o w n 
Design 

The advantages of top-dovi(n 
design are: 

• It modu la r i zes debugg ing , 
tes t ing and In tegrat ion, as 
wel l as cod ing (the wr i t i ng of 
Ins t ruct ions) . 

• It a l l ows subprog rams to be 
debugged and tes ted In the 
ac tua l env i ronment of the 
ent i re program. No spec ia l 
d e b u g g i n g a n d t e s t i n g 
p rog rams (or dr ivers) are 
needed to provide data or to 
Interpret resul ts . 

• It resu l ts In overal l p rogram 
logic be ing checked f i rs t . 
Th is o f ten means that the 
p rogrammer can Immediate-
ly d iscover and e l im ina te In-
cons is tenc ies and miscon-
cep t ions tha t o the rw ise may 
be very d i f f i cu l t to f ind and 
c o r r e c t ( a f t e r a l l t h e 
modu les have been wr i t ten). 

• It p rov i des a s y s t e m a t i c 
f r a m e w o r k f o r p r o g r a m 
deve lopment and tes t ing . It 
gives the p rogrammer a f i rm 
Idea of how much of the task 
has been accomp l i shed . 

Disadvantages of Top-down 
Design 

Of course, l ike al l me thods , 
top-down des ign has disadvan-
tages. A m o n g these are: 

• A s u i t a b l e p r o g r a m s t u b 
may be d i f f i cu l t t o wr i te , par-
t icu lar ly if it must appear in 
many d i f fe rent p laces and 
produce many d i f fe rent inci-

denta l e f fec ts . 
• The t o p - d o w n e x p a n s i o n 

may not mesh we l l w i t h 
hardware or a l ready ex is t ing 
so f tware . 

• Errors in the overal l p rogram 
can have ca tas t roph i c ef-
fec ts on the ent i re pro ject . 
O f ten c r i t i ca l des ign deci-
s ions must be made early 
before you know what prob-
l e m s e x i s t ( o r w i l l be 
created) at the lower levels. 

F u r t h e r m o r e , t o p - d o w n 
des ign a s s u m e s a s imp le pro-
g ram s t ruc tu re w i th indepen-
dent subsec t i ons (I.e., a tree 
s t ruc tu re , as shown in Figs. 1 
a n d 2) . S o m e p r o g r a m s 
(perhaps even most) can logi-
ca l ly be cons t ruc ted in that 
manner . But there Is no proof 
tha t all, or even most , p rograms 
can be. O f ten p rograms have in-
te rconnec t i ons at al l levels that 
defy s imp le ana lys is . 

Of course, top -down des ign 
is no p a n a c e a ; it p r o v i d e s 
nei ther rules nor gu idance for: 
(1) d i v i d i n g p r o g r a m s I n t o 
modu les tha t can be wr i t t en In-
dependent ly of o ther modu les ; 
(2) wr i t i ng the modu les (here, 
s t r u c t u r e d p r o g r a m m i n g 
comes in to play); (3) de f in ing or 
u s i n g d a t a s t r u c t u r e s . . . In 
many s i tua t ions , the s t ruc tu re 
of the da ta may be more Impor-
tant and more d i f f i cu l t to deter-
m ine than the s t ruc tu re of the 
program. 

But top -down des ign does 
prov ide a s y s t e m a t i c f rame-
work , rather t han a haphazard 
approach. Th is f ramework has 
been shown to s ign i f i can t l y in-
crease p rogrammer product iv i -

ty In the commerc ia l wor ld. Fur-
thermore, it seems to result In 
p r o g r a m s tha t have c learer 
logic and are easier to test , 
d e b u g , e x t e n d and use. Of 
course, p r o g r a m m e r s shou ld 
never d isda in a l i t t le bo t tom-up 
des ign where that method per-
m i ts better u t i l i za t ion of hard-
ware, ex is t ing so f tware or other 
resources. The a im of program-
ming is to produce programs that 
work, not to fo l low the tenets of 
one methodo logy or another . 

Much of wha t we have said 
so far about top -down des ign Is 
vague. Now let us see how It 
works In a real example. 

The Vote Analysis Program 

The purpose of th is program 
is t o coun t ba l lo ts and print the 
to ta l s In decreas ing o r d e r -
s tar t ing w i th the cand ida tes 
who received the most votes. C 
is the number of cand ida tes , 
and the ba l lo ts are coded as 
fo l lows: 

0 — a b lank ba l lo t (no vote for 
any candidate) . 

1 to C—vo te for the ind ica ted 
cand ida te . 

C -I- 1—vote for a wr i te- in 
cand ida te . 

C + 2—I l lega l vote ( two or 
more cand ida tes marked). 

C + 3—spec ia l mark ing for 
last (dummy) bal lo t . 

Fig. 3 shows the in i t ia l pro-
g ram f l owchar t . The Impor tan t 
var iab les are: N ( I )—number of 
votes for cand ida te I, V—to ta l 
number of votes, M (I)—can-
d i d a t e n u m b e r s f o r r a n k -
order ing. 

We have not t r ied here to 

make the programs part icular ly 
ef f ic ient or to make the I/O 
real is t ic . Rather, we have tr ied 
to show how program develop-
ment proceeds, s tar t ing w i th an 
overal l ske le ton program and 
c o n t i n u i n g t h r o u g h ever- in-
creasing levels of detai l . The 
language is a s imple version of 
BASIC that shou ld run on most 
computers . 

Initial Program 

Fig. 4 con ta ins the Init ial pro-
g ram l is t ing. The three major 
s e c t i o n s of t h e p r o g r a m -
c o u n t i n g , o rde r i ng and out-
pu t—have been replaced by 
p r o g r a m s t u b s t h a t s i m p l y 
mark those sect ions that have 
been entered. We can test the 
overal l p rogram logic by enter-
ing a value for the number of 
cand idates , C, and running the 

Fig. 3. Initial flowchart for the 
vote-analysis program. 



L I S T 
10 
lb 
ao 
2b 
30 
35 « 

50 
55 
60 
6b 
70 
75 
80 
8b 
99 9 
1000 
1010 
1020 
aooo 
9010 
a020 
3000 
30 10 
3020 
9999 
RUN 
NUMBEK 0F CANDIDATES = ? 
ATTFMPTFD V0TF C0UNTING 
ATTFMPTED 0H(DE:RING 
REACHED 0IJTPUT ROUTINE 
READY 

= 0 
DIM N ( 2 0 ) . M < 2 0 ) 
REM NUMBER 0F V0TES ( V ) 
LET V= 0 
REM GET NUMBER 0F CANDIDATES (C> 
PRINT "NUMBER 0F CANDIDATES = "> 
INPUT C 
REM CLEAR ALL V0TE C0UNTERS 
F0R 1= 1 10 Ct 2 
LET N ( I > = 0 
NEXT I 
REM C0UNT V0TES 
G0SUB 1000 
REM 0RDER V0TE I0TALS 
G0SUB 2 0 0 0 
REM 0UTPUT T0TALS 
G0SUB 3000 

END 
REM V0TE C0UNTING PROGRAM 
PRINT "ATTEMPTED VOTE COUNTING" 
RETURN 
REM T0TAL ORDERING PROGRAM 
PRINT "ATTEMPTED ORDERING" 
RETURN 
REM OUTPUT ROUTINE 
PRINT "REACHED OUTPUT ROUTINE" 
RETURN 
END 

0 

Fig. 4. Initial listing for the vote-analysis program. All the sub-
programs are left as unexpended stubs. 

program (note the RUN resu l t s 
at t he bo t tom) . In fac t , the re 
v a s a s l i g h t e r r o r i n i t i a l l y 
caused by the o m i s s i o n of t he 
f ina l END s t a t e m e n t . Th is error 
was qu i ck l y co r rec ted be fo re 
any s t u b s were expanded . 

The First Level of Expansion 

Fig. 5 is the f l o w c h a r t of the 
e x p a n d e d v o t e - c o u n t i n g pro-

Fig. 5. Flowchart for the vote-
counting subprogram. 

g r a m . Here t h e r e are t h r e e 
cases to cons ide r : 

1. The last ba l lo t (ma rked 
w i t h the n u m b e r C + 3) is not 
c o u n t e d in t he to ta l s . 

2. B lank ba l l o t s (ma rked by 
zero) are i n c l u d e d In t he t o t a l 
number of vo tes but a re not 
c red i t ed t o any ca tego ry . 

3. O t h e r b a l l o t s m u s t be 
c r e d i t e d t o t h e a p p r o p r i a t e 
ca tego ry (i.e., to a c a n d i d a t e , 
wr i te- In c a t e g o r y or i m p r o p e r l y 
ma rked ca tegory ) . 

Fig. 6 c o n t a i n s t he BASIC 
p rog ram w i t h t h e v o t e - c o u n t i n g 
s t u b e x p a n d e d . W e c h e c k e d 
th i s p r o g r a m w i t h t h e d a t a In 
E x a m p l e 1 (see t he resu l t s at 
the b o t t o m of F ig. 6). 

Fig. 7 c o n t a i n s t he BASIC 
p r o g r a m w i t h t he o u t p u t s t u b 
expanded . Th i s p r o g r a m w a s 
a l so c h e c k e d w i t h c a s e s 1 and 
2. No te t he a d d e d s t a t e m e n t 

3020 IF C = OTHEN 3045 

Th is c o r r e c t i o n m e a n s tha t if 
t he re are no c a n d i d a t e s , t he 
p r o g r a m does not pr in t head-
ings , a l is t of c a n d i d a t e s or vo te 
t o t a l s . N o t e t h a t t h e c a s e 

L I S T 
10 DIM N ( 2 0 > . M C 2 0 ) 
15 REM NUMBER 0F V0TES ( V ) = 0 
20 LET V= 0 
25 REM GET NUMBER 0F CANDIDATES <C) 
30 PRINT "NUMBER 0F CANDIDATES = "J 
35 INPUT C 
43 REM CLEAR ALL V0TE COUNTERS 
/15 FOR 1= 1 T0 C» 2 
50 LET N( I )= 0 
55 NEXT I 
60 REM C0UNT V0 IES 
65 G0SUB 1000 
70 REM 0RDER TE 10TALS 
75 G0SUB 2 0 0 0 
80 REM 0UTPUT TOTALS 
85 G0SUB 3 0 0 0 
999 END 
1000 REM V/0TE COUNTING PROGRAM 
1005 REM FETCH NEXT V0TE < J ) 
1010 PRINT "NEXT VOTE I S " J 
1015 INPUT J 
1020 REM DONE I F VOTE I S ENDING MARK ( C » 3 ) 
1025 I F J = C<- 3 THEN 106b 
1030 REM ADD VOTE T0 TOTAL <V) 
103b LET V=V» 1 
1040 REM IGNORE V0TE IF BALLOT UNMARKD ( J = 0 ) 
1045 I F J= 0 THEN 1010 
10 50 REM ADD VOTE 10 APPROPRIATE TOTAL 
1055 LET N ( J > = N ( J ) * 1 
10 60 GOTO 1010 
1065 RETURN 
2000 REM TOTAL ORDERING PROGRAM 
2010 P R I N T "ATTEMPTED ORDERING" 
20 20 RFTURN 
3000 REM OUTPUT ROUTINE 
M I O PRINT "RFACHED OUTPUT ROUTINE" 
3020 RETURN 
9999 END 

RUN 
NUMBER 0F CANDIDATES = 7 0 
NEXT VOTE IS? 3 
ATTEMPTED ORDERING 
REACHED OUTPUT ROUTINE 
READY 

RUN 
NUMBER 0F CANDIDATES = ? 1 
NEXT VOTE IS? 1 
NEXT VOTE I S ? 4 
ATTEMPTED ORDERING 
REACHED OUTPUT ROUTINE 
READY 

Fig. 6. Listing for the vote-analysis program with the vote-
counting subprogram expanded. 

w i t h o u t a c a n d i d a t e , a l t h o u g h 
it s e e m s u s e l e s s , is by no 
m e a n s an u n c o m m o n s i t u a t i o n 
in real e l e c t i o n s , pa r t i cu l a r l y at 
t he loca l level. The resu l t s f r o m 
th i s e x p a n d e d p r o g r a m are in 
F ig. 8. 

F ig. 9 Is a f l o w c h a r t for t he 
f i r s t e x p a n s i o n of t he rank-
o rde r ing rou t i ne . The Idea Is t o 
k e e p I n t e r c h a n g i n g p a i r s of 
e l e m e n t s un t i l a l l pa i rs are In 
t he co r rec t o rder (I.e., l a rges t 
number f i rs t ) . F lag F is c l ea red 
in i t i a l l y and se t t o 1 if an Inter-
c h a n g e is p e r f o r m e d . So, if F = 

1 at t he end of a pass t h r o u g h 
t h e l i s t , a n o t h e r p a s s i s 
necessa ry . If F = 0 at the end, 
t h e l i s t m u s t be in o r i e r . 
A l t h o u g h th i s may appea r an 
u n s o p h i s t i c a t e d s o r t i n g meth-
od, It is pe r f ec t l y a c c e p t a b l e for 
shor t l i s t s l ike t he o n e s han-
d l e d by t h i s p r o g r a m . T h e 
number of c a n d i d a t e s In an 
e l e c t i o n ra re ly e x c e e d s ten . 
N o t e t h a t n o s o r t i n g Is 
necessa ry If the re is on ly one 
c a n d i d a t e or a re none . 

F ig. 10 is t he BASIC p rog ram 
w i t h t he o rde r i ng rou t i ne ex-



L I S T 
10 D I M N C 2 0 ) . M ( 2 0 > 
15 REM N U M B E R 0 F VPITES < V > = 0 
aO L E T V= 0 
2 5 REM G E T N U M B E R 0 F C A N D I D A T E S C O 
30 P R I N T " N U M B E R BE C A N D I D A T E S = 
3 b I N P U T C 
4 ) REM C L E A R A L L V 0 T E C 0 U N 1 E R S 

E 0 R 1= 1 T 0 C * 2 
50 L E T N ( I ) = 0 
55 N E X T I 
60 REM C 0 U N T V 0 T E S 
6 5 G 0 S U B 1 0 0 0 
70 REM 0 R D E R V 0 T E T 0 T A L S 
7 5 G 0 S U B 2 0 0 0 
RO REM 0 U T P U T T 0 T A L S 
R5 G 0 S U B 3 0 0 0 
9 9 9 E N D 
1 0 0 0 REM V 0 T E C 0 U N T I N G P R 0 G R A M 
1 0 0 5 REM F E T C H N E X T V 0 T E < J > 
1 0 1 0 P R I N T " N E X T V 0 T E ! S " I 
1 0 1 5 I N P U T J 
1 0 2 0 REM D 0 N E I E U 0 T E I S E N D I N G MARK ( C » 3 ) 
1 0 2 5 I F J = C * 3 T H E N 1 0 6 5 
1 0 3 0 REM A D D V 0 T E T 0 I B T A L 
1 0 3 5 L E T I 
1 0 ^ REM I G N 0 R E V 0 T E I f B A L L 0 I U N M A R K E D ( J = 0 ) 
1 0 4 5 I F J = 0 T H E N 1 0 1 0 
1 0 5 0 REM A D D V 0 T E T 0 A P P R O P R I A T E T 0 T A L 
1 0 5 5 L E T N ( J ) = N ( J ) » 1 
10 6 0 G 0 T 0 1 0 1 0 
1 0 6 5 R E T U R N 
a o o o REM T 0 T A L O R D E R I N G P R O G R A M 
a O l O P R I N T " A T T E M P T E D O R D E R I N G " 
2 0 2 0 R E T U R N 
X O O REM O U T P U T R O U T I N E 
M 0 5 P R I N T " N U M B E R OF C A N D I D A T E S = " » C 
3 0 1 0 P R I N T " N U M B E R OF V O T E S = " J V 
3 0 1 5 REM S K I P C A N D I D A T E T O T A L S I F N 0 C A N D I D A T E S 
3 0 2 0 I F C = 0 T H E N 3 0 4 5 
3 0 2 5 P R I N T " C A N D I D A T E N U M B E R V O T E T O T A L " 
3 0 3 0 FOR 1 = 1 T 0 C 
3 0 3 5 P R I N T TAB< 5 ) . I . T A B ( 2 5 ) . N ( I ) 
3 0 4 0 N E X T I 
30 4 5 P R I N T " N U M B E R 0F ^ R I I E - I N S = " I N ( C » 1 ) 
M 5 0 P R I N T " N U M B E R OF I M P R O P E R B A L L O T S = " I N ( C » PI 
X 5 S R E T U R N 
9 9 9 9 E N D 

Fig. 7. Listing for the vote-analysis program with the vote-
counting and output subprograms expanded. 

RUN 
NUMBFR OF 
NEXT V0TE 
A T T E M P T E D 
NUMBER 0 F 
NUMBER 
NUMBER 
NUMBER 
READY 

0 F 
0 F 
0 F 

C A N D I D A T E S = ? 0 
I S ? 3 
0 R D E R I N G 
C A N D I D A T E S = 0 
V 0 T F S = 0 
v J R I T E - I N S = 0 
I M P R 0 P E R B A L L 0 I S = 0 

= ? 1 

1 

RUN 
NUMBER 0 F C A N D I D A T E S 
NEXT V 0 T E I S ? 1 
NEXT V 0 T E I S ? 4 
A T T E M P T E D 0 R D E R I N G 
NUMBER 0 F C A N D I D A T F . S 
NUMBER 0 F V 0 T E S = 1 
C A N D I D A T E NUMBER V0TE TOTAL 

I 1 
NUMBER 0 F ' ^ R I T E - I N S = 0 
NUMBER 0 F I M P R 0 P E R B A L L 0 T S = 0 
READY 

RUN 
NUMBER 0 F C A N D I D A T E S = ? 8 
NEXT V 0 T E I S ? 1 
NEXT V 0 T E I S ? 1 
NEXT VOTE I S ? 2 
NEXT V 0 T E I S ? 5 
A T T E M P T E D O R D E R I N G 
NUMBER 0 F C A N D I D A T E S = 2 
NUMBER 0 F V 0 T E S = 3 
C A N D I D A T E NUMBER VOTE TOTAL 

1 
2 

2 
1 

NUMBER 0 F j J R I T E - I N S = 0 
NUMBER OF IMPROPFR B A L L O T S = 
READY 

Fig. 8. Resuits from the program of Fig. 7. 

CASE 1. NO CANDIDATES, NO VOTES 
C = 0 

V = 3 (ENDING MARKER) 
CASE 2. ONE CANDIDATE, ONE VOTE 

C = 0 
V = 1 
V = 4 (ENDING MARKER) 

Example 1. 

panded. Note that the inter-
change subrout ine is left as a 
program stub. It wi l l be ex-
panded later. For some s imple 
cases for check ing th is pro-
gram, see Example 2. Fig. 11 
shows the results f rom th is pro-
gram. Note that an interchange 
was a t tempted in Case 4, but 
not in Case 3. 

The Second Level of Expansion 

Fig. 12 shows the program 
with the interchange stub ex-
panded. Statement 3035 now 

p r i n t s t h e i d e n t i f i c a t i o n 
number M(l), wh ich is inter-
changed, but s ta tements 2010 
and 2033 had to be changed to 
give a value to M(l) when there 
is only one candidate. 

Fig. 12 also conta ins a fur-
ther expansion of the ordering 
rout ine (see f lowchar t in Fig. 
13) to handle more ef f ic ient ly 
the simple, but common, case 
where there are only two can-
d ida tes . Fur ther expans ions 
c o u l d check for e r roneous 
values of number of candidates Fig. 9. Flowchart for the rank-ordering subprogram. 



L I S T 
10 

15 
ao 
25 
3 0 
3 b 
43 
Ab 
a) 
5b 
60 
6 5 
70 
7 5 
BO 
8 5 
9 9 9 
1000 
100 5 
1010 
101 b 
1 0 2 0 
1 0 2 b 
1 0 3 0 
1 0 3 b 
10 
1 0 1 b 
10 50 
10 b b 
10 6 0 
1 0 6 5 
aooo 

D I M N C 2 0 ) , M ( ? 0 ) 
RFM NUMBt;i< V / 0 1 F S ( V ) = 0 
L F T V= 0 
HEM G E T N U M R E R OF C A N D I D A T E S ( C ) 
P R I N T " N U M B E R 0 F C A N D I D A T E S = " I 
I N H U T C 
REM C L E A R A L L V0 T E C 0 U N 1 E R S 
F 0 R 1= 1 1 0 C * 2 
L E T N C I ) = 0 
N E X T I 
REM C 0 U N T V 0 T E S 
G 0 S U B 1 0 0 0 
REM 0 R D F R V 0 T E T O T A L S 
G 0 S U B 2 0 0 0 
REM 0 U T P U T T B T A L S 
G 0 S U B 3 0 0 0 

END 
REM V 0 T F C 0 U N T I N G P K P G K A M 
REM F E T C H N E X T V0 T E ( J ) 
P R I N T " N E X T V 0 T E I S " I 
I N P U T J 
HEM D 0 N E I F V 0 T F I S t N U I N G MARK 
I F J = C » 3 T H E N 1 0 6 b 
REM A D D V 0 T E 1 0 T 0 T A L ( V > 
L(T 1 
REM I G N 0 R E V 0 T E I F B A L L 0 T U N M A R K E D ( J = 0 ) 
I F J = 0 T H E N 1 0 1 0 
REM A D D V 0 T E TB A P P k 0 P R I A l E T 0 T A L 
L E T N ( J ) = N ( J ) » 1 
G 0 T 0 1 0 1 0 
R E T U R N 
REM T 0 T A L O R D E R I N G P R 0 G R A M 

2 0 0 5 REM N 0 O R D E R I N G N E C E S S A R Y I f ^ E H B 0K « N t C A N D I u A i t S 
2 0 1 0 I F C< 2 T H E N 2 0 8 5 
2 0 1 5 REM A S S I G N M A R K E R S TB C A N D I D A l f S (-BR S O R T I N G 
2 0 2 0 FOR 1= 1 TO C 
a 0 2 5 L F T M t n = i 
2 0 3 0 N E X T I 

2 0 3 5 REM S 0 R T V 0 T E l O T A L S 
2 0 4 0 L F T F= 0 
2 0 4 5 FOR 1= 1 T 0 C - 1 
2 0 5 0 REM C H E C K I F T O T A L S A R E I N 0 K D E R 
2 0 5 5 I F N ( I ) > = N < I » 1 ) T H E N 2 0 7 0 
3 0 6 0 REM I F 0 U I OF O R D E R . I N I E R C H A N G E P A I R 
2 0 6 5 G 0 S U B 2 5 0 0 
2 0 7 0 N E X T I 
2 0 7 5 REM DO A N O T H E R P A S S I F ANY I N I E H C H A N G E S O C C U R K t U 
2 0 8 0 I F F = 1 T H E N 2 0 4 0 
2 0 8 5 R E T U R N 
2 5 0 0 REM I N T F R C H A N G E T O T A L S . M A R K E R S F 0 R O R D E R I N G 
2 5 1 0 P R I N T " A T T E M P T E D I N T E R C H A N G E " 
2 5 2 0 R E T U R N 
3 0 0 0 REM O U T P U l R 0 U 1 I N E 
M O b P R I N T " N U M B E R CF C A N D I D A T E S = " I C 
X I O P R I N T " N U M B F R OF V 0 T E S = " I W 
3 0 1 5 REM S K I P C A N D I D A T E T O T A L S I F N 0 C A N D I D A l t S 
3 0 2 0 I F C= 0 T H E N 3 0 4 b 
3 0 2 5 P R I N T " C A N D I D A I E N U M B E R V0 1 1 T O T A L " 
3 0 3 0 FOR 1 = 1 T0 C 
M 3 5 P R I N T TAB< b ) . I . T A B ( 2 b ) . N ( I ) 
3 0 4 0 N E X T I 
3 0 4 5 P R I N T " N U M B E R OF . V R I I E - I N S = " I N ( C » 
3 0 5 0 P R I N T " N U M B E R OF I M P R O P E R B A L L 0 T S = 
3 0 5 5 R E T U R N 
9 9 9 9 E N D 

1 > 
" J N ( C * 2 > 

Fig. 10. Listing of vote-analysis program with all subprograms expanded by one level. 

RUN 
NUMBER 0 F 
NEXT V 0 T E 
NUMBER 0 F 
NUMBFR 
NUMBER 
NUMBER 
READY 

0 F 
0 F 
0 F 

C A N D I D A T E S = ? 0 
I S ? 3 
C A N D I D A T E S = 0 
V 0 T E S = 0 
W R I T E - I N S = 0 
I M P R 0 P F R B A L L 0 1 S 

RUN 
NUMBFR 0 F C A N D I D A T E S = ? 1 
NEXT V 0 T E I S ? 1 
NEXT V 0 T F I S ? 4 
NUMBFR 0 F C A N D I D A T E S = 1 
NUMBER 0 F V/0TFS = 1 
C A N D I D A T E NUMBER V 0 T E T 0 T A L 

1 1 

NUMBER 0H W R I T E - I N S = 0 
NUMBER 0 F I M P R 0 P F R H A L L 0 T S = 0 
READY 

RUN 
NUMBER 0 F C A N D I D A T E S = 
NEXT V 0 T E I S ? 1 
NFXT V0TE I S ? 2 
NEXT V 0 T E I S ? 2 
NEXT V 0 T E I S ? 5 
ATTEMPTED INTERCHANGE 
NUMRER 0 F C A N D I D A T E S = 
NUMBER 0(- V 0 1 E S = 3 
C A N D I D A T E NUMBER V 0 T F T O T A L 

1 1 
2 2 

NUMBER 0 F W R I T E - I N S = 0 
NUMBER 0 F I M P R 0 P F R B A L L 0 T S = 0 
READY 

Fig. 11. Results from the program of Fig. 10. 

CASE 3. TWO CANDIDATES. THREE VOTES (2 
FOR NUMBER 1, 1 FOR NUMBER 2) 

C = 2 
V = 1 

V = 1 

V = 2 

V = 5 (ENDING MARKER) 

CASE 4. TWO CANDIDATES, THREE VOTES (I 
FOR NUMBER I, 2 FOR NUMBER 2) 

C = 2 
V = 1 
V = 2 
V = 2 

V = 5 (ENDING MARKER) 

Example 2. 

(less than zero or more than the 
program can handle) and er-
roneous data (values that are 
undefined). Other expansions 
could check for t ies, handle 
cases where more than one 
vote is a l lowed (e.g., vote for 
four of the above) and ident i fy 
the bal lo ts on which wri te- ins 
were marked. 

Conclusion 

Top-down design is a method 
for designing, debugging and 
test ing large programs. It re-
quires the programmer to start 
w i th the overal l program logic 
and to cont inue expanding sub-
programs unt i l the task is ful ly 
defined. Each level is checked 

in its actual work ing environ-
ment before the next level is at-
tempted. Thus, in tegrat ion of 
m o d u l e s a n d s y s t e m - l e v e l 
debugging and test ing are per-
fo rmed t h r o u g h o u t p rogram 
development rather than all at 
the end. Program stubs replace 
unexpanded programs or mod-
ules at each level. Top-down 
des ign is a sys tema t i c ap-
proach to wr i t ing large pro-
g r a m s . P e r s o n a l c o m p u t e r 
users should careful ly consider 
its use when a t tempt ing com-
plex projects. • 
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10 D I M N ( a O ) , M ( g O ) 2 0 4 0 
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Fig. 12. Listing of vote-analysis program with improved ranl<-ordering subprogram. The subprogram now handles the case of two 
candidates more efficiently. 
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Fig. 13. Flowchart of the improved rank-ordering subprogram. 
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RUN 
NUMBER 0 F C A N D I D A T E S = ? P. 
N F X T v e T E I S ? 1 
N E X T V 0 T E I S ? 1 
N E X T V 0 T E I S ? 2 
N E X T V 0 T E I S ? 5 
NUMBER 0 E C A N D I D A T E S = 8 
NUMBER 0 E VOTES = 3 
C A N D I D A T E NUMBER 

1 

2 
NUMBER 0 F a ) R I T E - I N S = 0 
NUMBER 0 F I M P R 0 P F . R B A L L 0 T S = 
READY 

V/01E T 0 T A L 
2 

1 

RUN 
NUMBER 0 F C A N D I D A T E S = ? 2 

NEXT V 0 T E I S ? 1 
NEXT V 0 T F I S ? 2 
N E X T V 0 T E I S ? 2 
N E X T VOTE I S ? 5 
NUMBER 0 F C A N D I D A T E S = 2 
NUMBFR 0 F V 0 T E S = 3 
C A N D I D A T E NUMBER \ / 0 T E T 0 T A L 

2 2 
1 1 

NUMBER 0 F v J R I T E - I N S = 0 
NUMBER 0 F I M P R 0 P E R B A L L 0 T S = 
READY 

Fig. 14. Results from the program of Fig. 12. 



wire wrapping 
center 

for quality electronic parts and tools. 

Wire-wrapping, stripping, unwrapping tool for 

HOBBY WRAP ^^ on.025 (0,63mm) Square Post. 

TOOL Regular Wrap W S U - 3 0 $6 .95 
Modi f ied Wrap W S U - 3 0 M $ 7 . 9 5 

WIRE-WRAPPING TOOL 

For .025" (0 ,63mm) sq. post 
"MODIFIED' wrap, positive 
indexing, anti overwrapping 
device. 

For AWG 3 0 BW-630 $ 3 4 . 9 5 * 

For AWG 2 6 - 2 8 BW 2 6 2 8 $ 3 9 . 9 5 ' 

Bit for AWG 3 0 BT-30 $3 .95 

Bit for AWG 2 6 - 2 8 B T - 2 6 2 8 $7 .95 

USE -C-S12E Nl CAD BATTERIES 

{NOT INCLUDED) 

WIRE-WRAPPING KITS 

Contains: Hobby Wrap Tool WSU-30. 
(50 ft .) Roll of w i re 
Prestripped wire 1" to 4 " 
lengths (50 wires per package) 
stripped 1" both ends. 
vvifp Wiaopine Kii iBiue WK ? B $12 95 
Wire WraromE Kit iVellowl WK ? y $12 95 
WiipWiappingKi l 1 While WK ? W $12 95 

Wire Wrapping Kit i Red i WK ? R $12 95 

ROLLS OF WIRE 
Wire for wire-wrapping AWG-30 
(0.25mm) KYNAR" wire. 50 ft. roll, 
silver plated, solid conductor, 
easy stripping. 

• 4WC. HI;,.' Wire 5011 Roll H (HH iiOSi $1 98 
AWti Wire 50ft Roll R ^iiy (Ml')! $ i 98 

10 AW(; While Wire 50tt Rnll R fOW 11050 $ 1 9 8 
1̂1 AW(. Reil Wire 5011 KoM R (OR 0050 $1 98 

WIRE-WRAPPING KIT 

Contains: Hobby Wrap Tool WSU-30. 
Roll of w i re R - 3 0 B - 0 0 5 0 . ( 2 ) 14 
DIP'S, ( 2 ) 16 DIP'S and Hobby Board 
H-PCB-l. 

Wire-WrappineKi l | w K - 3 B IBIue) | $ 1 6 . 9 5 1 

WIRE DISPENSER 
• With 50 ft. Roll of AWG 30 

KYNAR" wire-wrapping wire. 
• Cuts the wire to length. 
• Strips 1 •• of insulation. 
• Refillable (For refills, see above) 

Blui 'V. ' i r . - WD-30-B $ 3 3 6 
yel lov, '.Vir.' WD-30-Y $ 3 . 9 5 
Wh i te / . ' i re WD-30-W $ 3 . 9 5 
Reel V.'rre W 0 3 0 R $ 3 9 5 

WIRE-WRAPPING KIT 

Contains: Hobby Wrap Tool WSU-30 M , 
Wire Dispenser WD-30-B, (2) 14 DIP'S, 
(2) 16 DIP'S, Hobby Board H-PCB-l, 
D IP / IC Inser t ion Tool INS-1416 and 
DIP/IC Extractor Tool EX-1 

Wire-Wrapping Kit | w K - 4 B (Blue)| $ 2 5 . 9 9 | 

PRE CUT 
PRE STRIPPED WIRE 

Wire for wire 
w r a p p i n g . A W G - 3 0 
( 0 . 2 5 m m ) KYNAR* 
wire. 5 0 wires per 
package st r ipped 
1 both ends. 

x/AW>,biueWifp 1 Long '1 H '' Jl;' 
iO AWf. r̂ iio* Wifp 1 long X7 t -rvOlO 
JO AW(, WMP W.'f r Lon« JO wyiOlO $99 

AWC, ««J WifP 1 long JON 50 010 
AWf, Biu»' Wi'e ?" l<y)g JO B WOK) $io; 
flWl, TPii.,* WrfP r La»K K) V W0?0 SI 07 
AWf W»ii'e W.fp ?"long K) W 5(10?0 SI 07 

«)AW(,Hp<tWi'P P long W RSOOTO SI 07 
AW(. Hiuf Wir̂  » lonR JOB SO 030 SI 16 

V'AW(j Vflliw, A.rp \ long JO V 50 030 SI 16 
' AWG While Wire i long JO WW 030 St 16 
- AW(, i long J0W50030 SI 16 
• AW(, Blue W"f 4 long K> H bn 040 SI 23 
XI AW(. y«»llr>w Wi'f 4 • I ong JO V 50 040 SI 23 
)0 AW(, Whitp Wif̂  4 I erg JO W 50 040 SI 23 
JO AWG Wife 4 lOTR 10 H 50 040 Sl?3 
JOAWGfliirfWitf b long <0 fl 50 050 SI 30 
V AWG "eiiow Wi'r 5' Icxig V 50 050 SI 30 
J()AWGWh.ipW,fe 5 lf«R «'W50 050 SI 30 
JO AWf, Wi'e b Long iO P50OS0 SI 30 
jr AWf, fliirf Wi'f 6 long JO 8 50 060 SI 38 
30 AWG YH<om Wir«> 6 lon̂  JO* W06f) SI 38 
JO AWG WMp Wifo 6 long JO W50 060 SI 38 
V) h long «1H50 060 iii6 

KYNAH (t NNWAi T 

MINIMUM ORDER S25.00. SHIPPING CHARGE S1.00, N Y. CITY AND STATE RESIDENTS ADD TAX 

OK MACHINE & TOOL CORPORATION 
3 4 5 5 C o n n e r S i . Bronx . N Y 1 0 4 7 5 « ( 2 1 2 ) 9 9 4 - 6 6 0 0 • Te lex 1 2 5 0 9 1 



S T R A I G H T E N P I N S I R E L E A S E 

I 1 4 - 1 6 P i n D i p IC I n s e r t e r | I N S - 1 4 1 6 [ $ 3 . 4 9 | 

DIP/IC EXTRACTOR TOOL 
The EX 1 Ex t rac to r is ideal ly su i ted fo r hobby is t o r 
lab eng inee r . Fea tu r i ng one p iece s p r i n g steel con 
s t r u c t i o n . It w i l l ex t rac t al l LSI. MSI and SSI dev ices 
of f r o m 8 to 2 4 ' p i n s . 

E x t r a c t o r T o o l E X - 1 I $ 1 . 4 9 I 

P.C. BOARD The 4 X 4.5 X 1 / 1 6 i nch boa rd is m a d e of g lass coa ted EPOXY L a m i n a t e 
and fea tu res solder coa ted 1 oz. copper pads. The board has p rov is ion 
fo r a 2 2 / 4 4 t w o s ided edge connec to r , w i t h con tac ts on s t a n d a r d .1S6 
spac ing . Edge c o n t a c t s are non-ded ica ted f o r m a x i m u m f l ex ib i l i t y . 
The boa rd c o n t a i n s a m a t r i x of .040 in. d i a m e t e r holes on .100 inch 
centers . The c o m p o n e n t s ide con ta ins 76 two-ho le pads tha t can accom-
m o d a t e any DIP size f r o m 6-40 p ins , as we l l as d isc re te componen ts . 
Typ ica l dens i t y is 16 of 14-Pin o r 16-Pin DIP'S. C o m p o n e n t s may be 
so ldered d i rec t l y to t h e boa rd or i n t e r m e d i a t e sockets may be used lo r 
so lde r i ng or w i re -wrapp ing . 

Two i n d e p e n d e n t bus sys tems are p rov ided fo r vo l t age and g r o u n d on 
bo th s ides of t h e board. In add i t i on , t h e c o m p o n e n t s ide con ta ins 14 
i nd i v i dua l busses r u n n i n g t h e fu l l l eng th of t h e boa rd fo r c o m p l e t e wir -
ing f l ex ib i l i t y . These busses enab le access f r o m edge con tac ts to d i s tan t 
c o m p o n e n t s . These busses can a lso serve t o a u g m e n t the vo l tage or 
g r o u n d busses, and may be cut to l eng th fo r p a r t i c u l a r app l i ca t i ons . 

H o b b y B o a r d H P C B - 1 I $4.99] 

PC CARD GUIDES 
TR I cons i s t s of 2 gu ides p rec i s i on m o l d e d w i t h 
u n i q u e s p r i n g f inger ac t i on that d a m p e n s shock and 
v i b ra t i on , yet p e r m i t s s m o o t h inse r t i on or ext rac-
t i o n . G u i d e s a c c o m m o d a t e a n y c a r d t h i c k n e s s 
f r o m . 0 4 0 1 0 0 inches. 

Q U A N T I T Y - O N E P A I R ( 2 pes. ) 
C a r d G u i d e s T R - 1 $ 1 . 8 9 

PC CARD GUIDES & BRACKETS 

TPS 2 kit i nc ludes 2 TR 1 gu ides p lus 2 m o u n t i n g 
b racke t s . Suppo r t b r a c k e t s f ea tu re un ique s tao i l i z i ng 
post tha t p e r m i t s secure m o u n t i n g w i t h on ly 1 screw. 

Q U A N T I T Y - O N E S E T { 4 pes . ) 

G t j i d e s & B r a c k e t s | T R S - 2 | $ 3 . 7 9 1 

Q U A N T I T Y - O N E S E T (4 pes . ) 

PC EDGE CONNECTOR 

4 4 Pin, dual read out. .156" (3.96 
mm) Contact Spacing. .025" (0.63 
mm) square wire-wrapping pins. 

I P.C.. E d g e C o n n e c t o r | C O N - 1 | $ 3 . 4 9 | 

P.C.B. TERMINAL STRIPS 
The TS s t r i ps p rov ide pos i t i ve screw ac t i va ted c l a m p 
ing ac t ion , a c c o m m o d a t e wi re sizes 14 30 AWG (1. 8-0. 
2 5 m m ) Pins are so lde r p la ted c o p p e r . .042 inch ( 1 m m ) 
d iamete r , on 200 men ( 5 m m ) centers 

4 - P o l e T S - 4 $ 1 . 3 9 

8 - P o l e T S - 8 $ 1 . 8 9 

1 2 - P o l e T S - 1 2 $ 2 . 5 9 

DIP SOCKET 

Dual-in-l ine package, 3 level wire-
wrapping, phosphor bronze contact, 
gold plated pins .025 (0,63mnn) sq., 
.100 (2.54mm) center spacing. 

1 4 P i n D i p S o c k e t 1 4 D i p $ 0 . 7 9 

1 6 P i n D i p S o c k e t 1 6 D i p $ 0 . 8 9 

RIBBON CABLE ASSEMBLY 
SINGLE ENDED 

W i t h 1 4 P i n D i p P l u g 
2 4 ' L o n g ( 6 0 9 m m ) S E 1 4 . 2 4 $ 3 . 5 5 

W i t h 1 6 P i n D i p P l u g 
2 4 " L o n g ( 6 0 9 m m ) S E 1 6 - 2 4 $ 3 . 7 5 

DIP PLUG WITH COVER 
FOR USE WITH RIBBON CABLE 

1 4 P i n P l u g 4 Cover 1 4 - P L G $ 1 . 4 5 

1 6 P i n P l u g & Cover 1 6 - P L G $ 1 . 5 9 

QUANTITY: 2 PLUGS. 2 COVERS 

RIBBON CABLE ASSEMBLY 
DOUBLE ENDED 

W i t h 1 4 P i n D i p P l u g - 2 " Long D E 1 4 - 2 $ 3 . 7 5 
W i t h 1 4 P i n D i p P l u g - 4 " Long D E 1 4 - 4 $ 3 . 8 5 

W i t h 1 4 P i n D i p P l u g - 8 " Long D E 1 4 - 8 $ 3 . 9 5 
W i t h 1 6 P i n D i p P l u g - 2 " L o n g D E 1 6 - 2 $ 4 . 1 5 
W i t h 1 6 P i n D i p P l u g - 4 " Long D E 1 6 - 4 $ 4 . 2 5 
W i t h 1 6 P i n D i p P l u g - 8 " L o n g D E 1 6 - 8 $ 4 . 3 5 

TERMINALS 
• .025 (0,63mm) Square Post 
• 3 Level Wire-Wrapping 
• Gold Plated 

S l o t t e d T e r m i n a l W W T - 1 $ 2 . 9 8 

S i n g l e S i d e d 
T e r m i n a l 

W W T 2 $ 2 . 9 8 

I C S o c k e t T e r m i n a l W W T - 3 $ 3 . 9 8 

D o u b l e S i d e d 
T e r m i n a l 

wwn--4 $ 1 . 9 8 

25 PER PACKAGE 

TERMINAL INSERTING TOOL 
For inserting WWT-1, WWT-2, WWT-3, 
and WWT-4 Terminals into .040 
(1 ,01mm) Dia. Holes. 

I I N S - l I $ 2 . 4 9 I 

WIRE CUT AND STRIP TOOL 

Easy to operate place wires (up to 4) in stripping slot witti 
ends extending t)eyood cutter blades press tool and pull 

* i r e IS cut and stripped to proper wire wrapping lengtn 
Trie ^a^dened steel cutting blades and sturdy construction ot 
the tool insure long lite 

Strip length easily adjustable for your applications. 

2 4 ga. W i r e C u t a n d S t r i p T o o l 

2 6 ga. W i r e Cut a n d S t r i p T o o l 

2 6 ga. W i r e C u t a n d S t r i p T o o l 
2 8 ga. W i r e C u t a n d S t r i p T o o l 

3 0 ga. W i r e C u t a n d S t r i p T o o l ST- t 00 -30 

MODEL 
NUMBED 

ST-100 -2S 

S T - 1 0 0 - 2 6 - 8 7 5 

S T - 1 0 0 - 2 8 

tOlUSTIBLE 
"SHINER' LENGTH 
OF STRIPPED WIRE 

INCHES TO INCHES 

ISV IV." 

P r i c e 

$ 8 . 7 5 

U'.-

IM( »B0« list or CUT »HD SttIP tools Wt SPPliCWK lOi M.i(N( Of IfflOn INSUUTIWl 

OK MACHINE & TOOL CORPORATION 
3 4 5 5 C o n n e r S i . B r o n x , N Y 1 0 4 7 5 B ( 2 1 2 ) 9 9 4 - 6 6 0 0 • T e l e x 1 2 5 0 9 1 



The North Star 
Floppy System 

an 11-year-old can build It! 

Howie DiBlasi 
Director, Vocational Education 
Lake Havasu High Scliool 
Lal^e Havasu AZ 86403 

mMy name is Mark; I am 
• 11 years o ld. I just 

f in ished a Nor th Star Floppy 
Disk Kit. It was easy; I really 
made it. And guess what? It 
worked the f i rs t t ime I hooked it 
u p ! " 

M a r k l o o k e d a t me a n d 
smi led. He was real ly proud of 
h imsel f , and I was too. If an 
11-year-old can put the North 

Star Kit together , so can you. 
"Hey , Dad, am I go ing to be 

r ich and f a m o u s because I put 
the Nor th Star together and you 
a r e w r i t i n g a b o u t m e in 
KiiobaudT 

I l a u g h e d . R i c h ? N o . 
F a m o u s ? N o . P r o u d a n d 
sa t is f ied? Yes. 

Here We Go 

I ordered the Nor th Star Kit 
and received it in a week f rom 
the By te Shop in Phoen ix . 
When I opened the box and ex-
amined the con ten ts , I was im-

pressed w i t h the qua l i ty of the 
c i rcu i t boards and parts. A l l the 
par ts were there, and comp le te 
i ns t ruc t i ons were inc luded. 

Af ter look ing over the in-
s t ruc t i on manua l , I had my son 
read it to see if he unders tood 
w h a t t o do . He sa id , " N o 
sweat , " and at tha t po int I 
dec ided to let h im go ahead and 
bu i ld the kit . 

Printed Matter 

Four i n s t r u c t i o n m a n u a l s 
came w i t h the k i t : (1) M in i f loppy 
Disket te Storage Drive OEM 

SA^lOO 

Diskette 

W/jaf you see is what you get. The kit comes complete for the North Star Disk System. The Shugart 
disk drive (back right) comes complete and assembled. 

Manual ; (2) Nor th Star Disk 
Opera t ing Sys tem Manual ; (3) 
Nor th Star BASIC Manual ; (4) 
N o r t h S t a r M I C R O - D I S K 
SYSTEM MDS-A I n s t r u c t i o n 
Manual . 

The i n s t r u c t i o n manua l is 
d i v i d e d i n t o th ree sec t i ons : 
theory of opera t ion , assembly 
i n s t r u c t i o n s and s y s t e m in-
tegra t ion and schemat i cs . The 
manua ls are al l wel l wr i t ten and 
detai l numerous s i tua t ions and 
how to set th ings up. It was a 
p leasure to read th rough and 
unders tand the mater ia l . Right 
on, Nor th Star ! 

Assembly 

All par ts were checked of f by 
M a r k , w h i c h h e l p e d h i m 
become fami l ia r w i th the parts 
and learn the i r use. As he 
checked them, I took a few 
momen ts to exp la in the func-
t i o n o f t h e v a r i o u s p a r t s . 
Every th ing w a s there. Some 
k i ts don ' t a lways inc lude all 
i tems; but Nor th Star has it al l 
together . 

Mark i n s t a l l e d t he 47 IC 
socke ts and so ldered them in 
place. He had so ldered a few 
t imes before so he was fami l iar 
w i th the correct c i rcu i t -board 
so lder ing procedure. He had a 
few prob lems w i th br idges, but 
a l i t t le Solder-Wick removed 
them. I was p leased to see a 
very professional so ldermasked 
board; properly so ldermasking a 
b o a r d h e l p s t o e l i m i n a t e 
problems. 

The e ight res is tors and 40 



WOWt Five volts. After the power supply was completed, the con-
nector plug was checked for correct voltages. All OK. 

capac i to rs were then so ldered 
to the board, and the crysta l , 5 
volt regu la to r and heat -s ink 
hardware fo l lowed. It was now 
necessary to solder a 34 pin 
cab le connec to r to the board. 
The MDS Cont ro l le r board was 
p l ugged in to t he c o m p u t e r . 
Hold ing his breath, Mark con-
nected the meter , w h i c h read + 
5 vol ts. So far so good. 

IC Installation 

M a r k w a t c h e d w h i l e I 
demons t ra ted the cor rect way 
to insta l l the ICs in the socke ts . 
I made a qu ick check to make 
sure he had t hem in the cor rect 
locat ion. The manua l then gave 
two deta i led pages of instruc-
t ion for wave fo rms on a scope. 
Since I d id not have a scope 
avai lable we sk ipped th is step. 

Power Board Assembly 

The d isk dr ive can receive 
power three ways : (1) From -(-5 
and -I-12 vo l ts f rom an ex is t ing 
power supp ly ; (2) power PC 
board to regulate power f rom 
an ex is t ing unregu la ted power 
supply ; (3) Nor th Star power-
supply op t i on (MDS-PS). 

S ince I knew we wou ld be us-
ing the Nor th Star w i t h two dif-
ferent compu te rs f rom one t ime 
to another , I had purchased the 
Nor th Star power-supply op-
t i o n . M a r k m o u n t e d t h e 
t rans fo rmer in the cab ine t and 
hooked up the wires, sw i t ch 
and fuse to comp le te the power 
supply . Ready to test the power 
supp ly for - ^ 5 a n d -i-12 vo l ts at 
the power p lug, Mark hooked 
up the meter and checked for 
the proper vo l tages. To our 

Look Dad, I did it! A very proud young man. If he can build the 
North Star System, you can. Let's go. 

Disk drive assembly. The power supply is assembled to the disk 
drive assembly with two spacers and screws on each side. The unit 
is then connected to the case. 

sa t i s fac t ion , they were OK. 

The last th ing to do was to 
make two t race cu ts on the 
MDS cont ro l le r board and in-
s ta l l two jumper wires. Done! 

Final Check 

The real tes t was d rawing 
near. Mark ins ta l led the MDS 
cont ro l le r board in the com-
p u t e r a n d h o o k e d up t h e 
cab les. W i th the power s w i t c h 
and compute r on and the d isk 
in the d isk drive, Mark typed EX 
E900 and hit return. As he d id 
tha t I exp la ined that an aster isk 
on the screen s igna led that 
every th ing was OK. The next 
c o m m a n d was GO BASIC. Mark 
d id tha t and BASIC was loaded 
in 2 seconds. READY appeared 
on the screen and we were 
ready to p rogram. 

Up And Running 

Mark and I input a sma l l pro-
gram to make sure everyth ing 
was OK. It was. We sat at the 
compute r for over three hours 
inpu t t ing programs and run-
ning them. It was ge t t i ng late, 
so we s topped and dec ided to 
input some more p rograms dur-
ing the next few days. 

Summary 

Tota l cons t ruc t ion t ime for 
the project was 4 hours and 20 
minu tes . You cou ld probably 
comp le te it in less t ime if you 
have exper ience bui ld ing ki ts. 
Mark took his t ime bu i ld ing the 
ki t , but the t ime spent paid off 
because the sys tem worked the 
f i rst t ime. 

Whi le Mark was running a 
few programs, I looked over the 
manuals . Nor th Star BASIC is 
an extended vers ion and has 
numerous func t ions . It a lso has 
an edit f unc t i on to correct er-
rors; it is a joy to use. 

The OEM manua l gives com-
plete and deta i led descr ip t ion 
of the d isk dr ive and comple te 
schema t i cs . The Nor th Star 
D i s k O p e r a t i n g S y s t e m s 
Manual features comp le te in-
s t ruc t ions and opera t ions for 
the DOS. It con ta ins descr ip-
t ions on creat ing f i les, types of 
f i l e s , d e l e t i n g f i l e s , j u m p 
rout ines, read and wr i te and 
many more procedures that are 
a v a i l a b l e f o r u s e . A l l t h e 
manua ls are wr i t ten so you can 
unders tand them. Maybe some 
other manufac tu re rs wi l l take a 
lesson f rom Nor th S ta r .B 



A Simple Mailing System 
a money-making time-saver 

Stephen Gibson 
PO Box 38386 
Los Angeles CA 90038 

One of the f i rs t t asks a 
sma l l b u s i n e s s m a n w a n t s 

his new c o m p u t e r t o do is han-
dle the c o m p a n y ma i l i ng l is t . A 
review of the many p rog rams 
avai lab le reveals a b ig p rob lem: 
Unless y o u have a d isk s to rage 
sys tem, you are forever con-
d e m n e d t o l o a d a l l t h o s e 
names and add resses v ia the 
DATA s ta temen t . 

To read ou t the l is t or pr in t 
labels, the d a t a is usua l l y read 
in to a set of var iab les , t hen for-
ma t ted to f i t your par t i cu la r 
hard-copy pr in ter . If you f i l l 
your memory or w a n t separa te 
l is ts , you have to w r i t e a w h o l e 
new p rog ram. To upda te , you 
are fo rced to l ist the p rog ram to 
f ind where the last DATA state-
ment ended, t hen c h a n g e the 
read rout ine. 

A l l t h i s nonsense takes valu-
ab le t i m e and makes you a 

s lave to the mach ine . It w o u l d 
be easier t o w r i t e the p r o g r a m 
on ly once , and s i m p l y c h a n g e 
the l is ts . Here are t w o w a y s to 
do it : (1) the c a s s e t t e m e t h o d 
and (2) t he bare-bones me thod . 
At least one is b o u n d to wo rk 
for you. 

Sneaky Software 
Secrets Revealed 

The p rob lem is not how to 
s t r u c t u r e the ideal l is t p rog ram 
in BASIC, but how t o save the 
n a m e s and add resses in a lan-
guage tha t doesn ' t know how 
to save var iab les . The ma in pro-
g r a m s h o u l d have to be saved 
on ly once . 

Su rp r i s ing l y enough , a num-
ber of ra ther c lever t e c h n i q u e s 
have been deve loped to so lve 
t h i s p r o b l e m . O n e m e t h o d 
breaks d o w n the name, a s t r i ng 
var iab le , and feeds it t o t a p e as 
a ser ies of OUT s t a t e m e n t s . 
A n o t h e r m e t h o d uses the tape 
i n te r face hard-wi red in para l le l 
w i t h t h e t e r m i n a l I /O. S t i l l 

ano the r c h o o s e s a s o f t w a r e 
m e t h o d by p a t c h i n g BASIC 'S 
t e rm ina l I/O over t o t he tape in-
t e r f a c e por t , and then o u t p u t s 
the l ist v ia PRINT s t a t e m e n t s 
as t h o u g h it we re the t e rm ina l 
. . . very c lever , b e c a u s e t he 

p rog ram does al l t he pa t ch ing 
us ing POKE s ta temen ts . 

U n f o r t u n a t e l y , t h e advan -
tages of one m e t h o d of sav ing 
your ma i l i ng l ist over ano ther 
are o v e r s h a d o w e d by s p e e d 
and tape s to rage p r o b l e m s w i t h 
your un i t . 

Is Speed Your Thing? 

A l t h o u g h s o m e w h a t s lower 
t h a n a 250K b i t / second f loppy-
d isk t rans fe r , the low ly cas-
se t te is s t i l l a g o o d m e d i u m for 
s a v i n g d a t a f o r l a t e r u s e . 
Several c a s s e t t e i n te r face sys-
t ems are ava i lab le . They d i f fe r 
w ide l y w i t h respec t t o speed. 

I p i cked the Tarbe l l h igh-
speed i n te r face and c o u p l e d it 
t o the Da ta Duf fe r (see Kilo-
baud, M a r c h 1978, " H e a r It and 

The entire system here is an Imsai 8080 with 24K of memory, 
ADM-3 terminal. Data Duffer, Teletype... and one efficient 
secretary. 

J l 78 

Add these lines to the program to let the computer tell you 

when to abbreviate. 

12 A = 20 :REM WIDTH OF TTY LABEL 

1050 IF LEN(NA$(N)) > A THEN GOSUB 5000 : GOTO 1040 

1060 IF LEN(CO$(N)) > A THEN GOSUB 5000 : GOTO 1055 

1070 IF LEN(AD$(N)) > A THEN GOSUB 5000 : GOTO 1065 

1080 IF LEN(CS$(N)) > A THEN GOSUB 5000 : GOTO 1075 

1090 IF LEN(ZP$(N)) > A THEN GOSUB 5000 : GOTO 1085 

5000 REM 

5005 REM LINE LENGTH ERROR 

5010 REM 

5015 PRINT:PR1NT"LINE TOO LONG! ! " :PR INT:RETURN 

Add these lines to run the program with Mits 3.2 12K BASIC 

3020 POKE 1776,110 : POKE 1778,32 : POKE 1784,1 

3300 POKE 1776,0 : POKE 1778,128 : POKE 1784,1 

4015 POKE 1787,110 : POKE 1789,16 : POKE 1794,111 

4020 POKE 1778,0 : POKE 1784,255 

4090 POKE 1787,0 : POKE 1789,1 : POKE 1794,1 

4095 POKE 1778,128 : POKE 1784,1 

Add these lines to modify Mits 3.2 8K BASIC to recognize 

leading spaces. 

13 SP$ = " " :REM A SPACE CHARACTER 

4022 POKE 528,54 : POKE 529,32 : POKE 530,35 

4023 POKE 531,195 : POKE 532,224 : POKE 533,7 

4039 POKE 1171,16 : POKE 1172,2 

4041 POKE 1171,224 : POKE 1172,7 

4046 IF B$ = (E$ -h SP$) THEN 4090 

4087 POKE 528,0 : POKE 529,0 : POKE 530,0 

4088 POKE 531,0 : POKE 532,0 : POKE 533,0 

Make these patches to Mits BASIC if you get hung up in the 

Tape Input routine and need to return to command level. All 

numbers are hexadecimal. 

8K 3.2 12K 3.2 

Address Byte Address Byte 

04D3 80 06F2 80 

04D9 01 06F8 01 

04DC 00 06FB 00 

04DE 01 06FD 01 

04E3 01 0702 01 

Fig. 1. Mits BASIC patches. 



See I t ! " ) as a re l iable way to use 
casse t tes w i thou t the hassle of 
a seeming ly end less wai t for a 
load or the fear tha t da ta was 
lost because a sw i t ch was of f 
or a knob tw i s ted the w rong 
way. The Tarbel l nnanual sug-
ges ts a var iable-saving me thod 
in wh ich the te rm ina l I/O is sof t -
ware pa tched to the casse t te 
I/O for a t ransfer . The rout ines 
in t h e m a i l i n g - l i s t p r o g r a m 
mal<e these pa tches to M i ts 3.2 
8K BASIC (see Program A). The 
normal M i ts TTY I/O convent ion 
of s ta tus port " 0 " and da ta port 
" 1 " is used. Patches to M i ts 3.2 
12K BASIC are a lso l is ted in 
Fig. 1. If you don ' t have Mi ts 
BASIC or a Tarbel l , there 's st i l l 
hope; you can use the bare-
bones me thod descr ibed later. 

Hard-Copy Hassles 

Regis t ra t ion is the key ingre-
d i en t f o r a l i g n m e n t o f t he 
labels on your pr inter . A sprock-
eted feed mechan i sm is a lmos t 
a necess i ty . Of course, you can 
s imply cut your labels out w i th 
a large paper-cut ter , but the 
peel-of f - type labels are more 
convenient and bet ter look ing. 
You need the sprocket feed to 
make t hem work proper ly . You 
might even cons ider c u s t o m 
labels w i th fancy a r twork or the 
company logo. 

1 had qu i te a t ime f i nd ing of f -
the-she l f l abe l s fo r my o l d 
sprocket- fed Teletype. A lmos t 
e v e r y o n e s e l l s r e a d y - m a d e 
fo rms for larger pr in ters. There 
are a few compan ies tha t spe-
cial ize in s tock or c u s t o m la-
bels f rom camera-ready ar twork 
(see a c c o m p a n y i n g "Sou rces 
for More In fo rmat ion " ) . 

If you do star t w i t h a Tele-
type, by al l means change the 
r ibbon! Use a ca rbon r ibbon 
rather t han the s tock c lo th one 
—the pr in t ing looks so much 
better. Unique type f on t s are 
also avai lab le for the Teletype. 
Even the Te le type can be made 
to look as good as an IBM Se-
iectric . . . as long as you don ' t 
mind al l c a p s — n o t an earth-
shaking p rob lem for a s imp le 
mail ing sys tem such as th is . 

You wi l l have to change the 
platen if your Te le type is a fr ic-
tion-feed model . The modi f ica-
tion to your mach ine is s imp le 
and Inexpensive. I 'm not advo-

ca t ing the Te le type as the ideal 
pr inter for th is sys tem; my com-
pany jus t happens to have one. 
Besides being s low, i t 's no isy ! 
Eventual ly , I had to s t ick ours 
off in a room by i tsel f to d rown 
out the c la t te r . The advantages, 
of course, are tha t the mach ine 
is re l i ab le a n d i nexpens i ve . 
Used mach ines abound, and 
serv ice is readi ly avai lable. 

Simple Program Does It All 

Only four rou t ines make up 
the casse t te p rogram. In the 
l i s t ing in Program A, l ines 1 to 
50 in i t ia l ize the program. A gen-
erous 10,000 bytes are c leared 
away based on an average l ine 
length of 20 charac te rs , w i t h 5 
l ines g iven to each company 

and a l ist size of 100 com-
panies. The var iab les S and L 
represent the m a x i m u m size of 
the l ist and the current l ist size, 
respect ively. The subscr ip ted 
var iab les in l ine 25 are dimen-
s ioned to the size of the l ist. Of 
course, you can set th is value 
higher for a larger l ist if your 
memory capac i ty w i l l permit it. 
The c o m m a n d level r ou t i ne 
p r i n t s s u i t a b l e p r o m p t s for 
those un fami l ia r w i th the pro-
gram. A branch is made at l ine 
155 based on the value of C. 

To enter names at l ine 1000, 
t h e l i s t c o u n t e r L i s in-
c remented by 1 and a test is 
made to see if the l ist size is 
g rea te r t h a n 100 names . It 
might be later on, so we must 

check it out. If so, the list 
counter is decremented back to 
100 and a return is made to the 
c o m m a n d rout ine. In line 1030, 
a message indicates that the 
number symbo l (#) can be used 
to exit the rout ine. A FOR/ 
NEXT loop inputs the names 
and addresses into the sub-
scr ip ted var iables. 

You might w ish to make the 
p rompts d i f ferent for your ver-
s ion. Instead of "Z IP . . . , " for 
instance, you might want the 
p r o g r a m t o p r i n t " C O U N -
TRY . . . , " if you mai l overseas. 
Or you could e l iminate "Z IP" 
(ZP$) a l together and squeeze it 
in to the CITY/STATE line. 

If # is typed in l ine 1045, a 
branch is made and the list 

1 
2 
3 

4 

5 

6 
7 

8 
9 
10 
15 

20 

25 

30 

35 

40 

50 

100 
105 

1 1 0 

115 

120 

125 

130 

135 

140 

145 

150 

155 

1000 
1005 

1010 
1015 

1020 

1025 

1030 

1035 

1040 

1045 

1047 

1050 

1055 

1060 

1065 

1070 

1075 

1080 

1085 

1100 
1200 

1300 

1400 

1500 

MAILING LIST 

BY STEPHEN GIBSON 1/10/77 

RUNS ONLY ON MITS 3.2 8K BASIC 

AND TARBELL CASSETTE INTERFACE 

INITIALIZE 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

REM 

CLEAR 10000 :REM CLEAR SPACE FOR LIST 

S = 100 :REM M A X I M U M LIST SIZE 

L = 0 :REM CURRENT LIST SIZE 

DIM NA$(S),CO$(S),AD$(S),CS$(S),ZP$(S) 

E$ = " # " :REM END OF LIST CHARACTER 

OUT 1,26 :REM CLEARS SCREEN 

PR1NTTAB(20);"'"* THIS IS MAILING LIST 

PRINT 

REM 

REM C O M M A N D LEVEL ROUTINE 

REM 

PR1NT"PLEASE ENTER YOUR COMMAND: " :PR INT 

PR1NT"ENTER NAMES INTO LIST = 1 " 

PRINT"PRINT-OUT OF LIST = 2" 

PRINT"STORE LIST ON TAPE = 3" 

PR1NT"READ LIST FROM TAPE = 4 " 

PRINT 

l N P U T " C O M M A N D " ; C 

I F C > 4 THEN 115 

ON INT(C) GOTO 1000, 2000, 3000, 4000 

REM 

REM ENTER NAMES ROUTINE 

r e m 
L = L-(-l 

IF L > 100 THEN 1400 

PR1NT"1F YOU WISH TO EXIT THIS ROUTINE . . . " 

PR1NT"TYPE ONE OF THESE '#',THEN 'RETURN' . " 

FOR N = L T O 100 :PRINT:PR1NT"NUMBER ";N:PR1NT 

1NPUT"NAME : ";NA$(N) 

IF NA$(N) = " # " THEN 1300 

IF NA$(N) = THEN N = N - 2 :GOTO 1100 

REM 

lNPUT"COMPANY : ";CO$(N) 

REM 

1NPUT"ADDRESS : "•,AD$(N) 

REM 

1NPUT"CITY & STATE : ";CS$(N) 

REM 

INPUT"ZIP : ";ZP$(N) 

NEXT 

L = 100 : GOTO 1500 

L = N - 1 : GOTO 1600 

L = L - 1 

PRINT:PRINT"THE LIST IS FULL.":PR1NT 



1600 

1700 

2000 

2005 

2010 

2015 

2020 

2025 

2030 

2035 

2040 

2045 

2050 

2055 

2060 

2065 

2070 

2075 

2080 

2085 

2090 

2095 

3000 

3005 

3010 

3011 

3012 

3013 

3014 

3015 

3020 

3025 

3030 

3035 

3040 

3045 

3050 

3055 

3060 

3065 

3070 

3075 

3080 

3085 

3090 

3095 

3100 

3200 

3300 

3400 

4000 

4005 

4010 

4011 

4012 

4013 

4014 

4015 

4020 

4025 

4030 

4035 

4040 

4045 

4050 

4055 

4060 

4065 

4070 

4075 

4080 

4085 

4090 

4095 

4100 

4200 

4300 

PRINT:PRlNT"YOU HAVE " ;L ; "NAMES ON THIS LIST." 

GOTO 100 

REM 

PRINT-OUT ROUTINE 

PRINT 

" D LINE UP LABELS IN PRINTER. " 

-2) TURN ON PRINTER." 

'3) TYPE ANY LETTER, THEN 'RETURN' . " 

I N P U r ' W A l T l N G . . . " ;W$ 

= 1 TO L STEP 3 

+ 1 : Z = X + 2 

TAB(O) ; NA$(X) 

TAB(O) ; CO$(X) 

TAB(O) ; AD$(X) 

TAB(O) ; CS$(X) 

TAB(O) ; ZP$(X) 

:PR1NT 

TAB(25) ; NA$(Y) ; TAB(51) ; NA$(Z) 

TAB(25) ; CO$(Y) ; TAB(51) ; CO$(Z) 

TAB(25) ; AD$(Y) ; TAB(51) ; AD$(Z) 

TAB(25) ; CS$(Y) ; TAB(51) ; CS$(Z) 

TAB(25) ; ZP$(Y) ; TAB(51) ; ZP$(Z) 

100 
r 

STORE ON TAPE ROUTINE 

REM 

REM 

REM 

PRINT' 

PRINT 

PRINT' 

PRINT 

PRINT' 

PRINT: 

FOR X 

Y = X 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

NEXT 

GOTO 

REM 

REM 

r e m 
PRINT:PRINT"1) PLACE NEW CASSETTE IN RECORDER . " 

PRINT:PRINT"2) PUT IN RECORD MODE AND ZERO COUNTER. ' 

PRINT:PRINT"3) WAIT A FEW SECONDS TO ALLOW A LEADER. 

PRINT:INPUT"4) TYPE ANY LETTER, THEN 'RETURN' . " ;W$ 

S$ = CHR$(195) + CHR$(230) 

POKE 1233,110 : POKE 1235,32 : POKE 1241,111 

FOR N = 1 TO L 

D$(l) = NA$(N) 

D$(2) = CO$(N) 

D$(3) = AD$(N) 

D$(4) = CS$(N) 

D$(5) = ZP$(N) 

FOR J = 1 TO 5 

FOR K = 1 TO 100 : NEXT K 

B$ = S$ + D$(J) 

PRINT B$ 

NEXT J 

NEXT N 

FOR T = 1 TO 3 

B$ = S$ + E$ 

FOR K = 1 TO 100 : NEXT K 

PRINT B$ 

NEXTT 

POKE 1233,0 : POKE 1235,128 

GOTO 100 

REM 

REM 

REM 

POKE 1241,1 

READ FROM TAPE ROUTINE 

PRINT:PRINT"1) PLACE CASSETTE IN RECORDER . " 

PRINT:PRINT"2) SET COUNTER AND PUSH PLAY . " 

PRINT:PRINT"3) ALLOW TIME FOR LEADER . " 

PRINT:INPUT"4) TYPE ANY LETTER, THEN 'RETURN' . " ;W$ 

POKE 1244,110 : POKE 1246,16 : POKE 1251,111 

POKE 1235,0 : POKE 1241,255 

FOR N = 1 TO 101 

FOR J = 1 TO 5 

OUT 110,16 

INPUT B$ 

IF B$ = E$ THEN 4090 

D$(J) = B$ 

NEXT J 

NA$(N) = D$(l) 

CO$(N) = D$(2) 

AD$(N) = D$(3) 

CS$(N) = D$(4) 

ZP$(N) = D$(5) 

N E X T N 

POKE 1244,0 : POKE 1246,1 : POKE 1251,1 

POKE 1235,128 : POKE 1241,1 

L = N - 1 

PRINT:PR1NT"THIS LIST HAS " ; L ; " NAMES ON IT." :PRINT 

GOTO 100 

Program A. Program listing for A Simpie Maiiing System. Here are the routines you need to patch 
Mits 8K 3.2 BASIC to load or save your mailing list using the Tarbell high-speed cassette interface. 
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counter L is decremented by 
one (1) and a return is made to 
the c o m m a n d rout ine. Some-
t imes I mal<e mistal^es when en-
ter ing a name (my secretary 
never does). I f ind it convenient 
to be ab ie to type a character 
tha t te i is the program to go 
back one name and star t over. 
Line 1047 does it al l . I chose a 
backs lash , but you shou ld feel 
free to choose your ow/n char-
acter to personal ize th is pro-
gram. You cou ld insert th is l ine 
af ter every input if you 'd rather 
check your work a l ine at a t ime. 

Another usefu l add i t ion is to 
pr in t a space , for example , 
where the name goes in the 
event you have a company 
name, but no one ind iv idual to 
mai l to. A space is a log ica l en-
try. Don' t try it un less you add 
the appropr ia te l ines f rom Fig. 
1 because Mi ts BASIC ignores 
l e a d i n g s p a c e s . The l i s t e d 
POKES change the input rou-
t ine to add a space if a carr iage 
return is received. I f ound it 
conven ient to pr int the current 
l ist size in l ine 1600 before ex-
i t ing th is rout ine. 

The pr in tou t rout ine must be 
ta i lo red to your par t icu lar print-
er. The p rogram fo rmat given is 
for a s tandard Teletype using 
peel-of f labe ls spaced three 
across. Lines 2020 to 2045 give 
ins t ruc t ions . The var iable W$ is 
on ly a buf fer to wai t unt i l you 
are ready to pr int . Extra PRINT 
s t a t e m e n t s in l ine 2085 ad-
vance the fo rm to the next set 
of labels. To pr int your labels 
three at a t ime for the popular 
mach ine-gun mai l ings , s imply 
subs t i t u te the l ines in Fig. 2. 

The s to re (on tape) rout ine at 
l ine 3000 beg ins the really use-
fu l aspec ts of th is program. It is 
here tha t the names and ad-
dresses only are fed to tape. In-
s t ruc t ions are given in l ines 
3011 to 3014. W$ is st i l l only a 
wai t buf fer . S$ is set to the 
value of the Tarbel l start and 
sync by tes . POKEs to M i ts 
BASIC are then made in l ine 
3020 to sh i f t the te rmina l I/O to 
t h e c a s s e t t e I/O po r t . The 
n a m e s a n d a d d r e s s e s a re 
p laced in a D$ buf fer , then out-
put w i th the star t and sync 
b y t e s a s B$ v i a P R I N T 
s ta tements . 



Instead of this format . . 

John Craig 

Editor 

Kilobaud Magazine 

Peterborough NH 

03458 

Wayne Green 

Publisher 

Kilobaud Magazine 

Peterborough NH 

03458 

Stephen Gibson 

Famous author 

PO Box 38386 

Los Angeles CA 

90038 

You might want this . . . 

John Craig 

Editor 

Kilobaud Magazine 

Peterborough NH 

03458 

John Craig 

Editor 

Kilobaud Magazine 

Peterborough NH 

03458 

John Craig 

Editor 

Kilobaud Magazine 

Peterborough NH 

03458 

Wayne Green 

Publisher 

Kilobaud Magazine 

Peterborough NH 

03458 

Wayne Green 

Publisher 

Kilobaud Magazine 

Peterborough NH 

03458 

Wayne Green 

Publisher 

Kilobaud Magazine 

Peterborough NH 

03458 

Then substitute these lines 

2050 REM 3-UP FORMAT 

2055 FOR N = 1 TO L 

2060 PRINT TAB(0);NA$(N);TAB(25);NA$(N);TAB(51);NA$(N) 

2065 PRINT TAB(0);CO$(N);TAB(25);CO$(N);TAB(51);CO$(N) 

2070 PRINT TAB(0);AD$(N);TAB(25);AD$(N);TAB(51);AD$(N) 

2075 PRINT TAB(O); CS$(N);TAB(25); CS$(N);TAB(51); CS$(N) 

2080 PRINT TAB(O); ZP$(N);TAB(25); ZP$(N);TAB(51); ZP$(N) 

Fig. 2. Instead of this format... 

The delay loop In l ine 3060 
bears some exp lanat ion . When 
data Is brought back Into the 
program, a l low t ime for BASIC 
to reinsert the da ta in to the ap-
propr iate subscr ip ted var iab les 
by Imp lement ing a delay dur ing 
t he o u t p u t s e q u e n c e . Y o u 
cou ld , perhaps , sho r ten the 
delay, but you migh t lose some 
of your data . A value of 100 for T 
a l lows p lenty of safety . 

The End of List charac ter , E$, 
must a lso be ou tpu t . The com-
puter w i l l look for th is charac-
ter when the l ist is p layed back 
into the mach ine to set the l ist 
coun te r . Th is p a r t i c u l a r ar-
rangement a l l ows l is ts of vary-
ing size and the add i t i on of 
more names to a short l ist . 

Beg inn ing on l ine 3090, E$ is 
l inked to the start and sync 
bytes and ou tpu t three t imes. 
Why three; isn ' t once enough? 
That 's r ight . But suppose you 
had a d ropou t on the tape. It 
does happen on o ld casset tes , 
par t icu lar ly cheap ones. Even if 
you use top-no tch casse t tes , 
you may st i l l lose a byte be-
cause your r eco rde r ' s s l o w 
AGC a t tack t ime may tu rn the 
beginning of a byte to garbage. 

I proved it w r i t i ng th is program. 
The c o m p u t e r m issed the E$ 

on p layback. It jus t sat there 
wa i t ing . It w a s very annoy ing 
. . . especia l ly because the pro-
gram had POKEd the I/O away 
f rom my te rmina l to the cas-
set te in ter face. I had no way to 
ta lk to my mach ine except via 
the sys tem mon i to r and the 
f ront panel t o pa tch th ings up 
between my compu te r and i ts 
program. The pandemic Mur-

phy 's Law says you won ' t need 
to use the pa tches I made if I 
l ist them in Fig. 1. I ou tpu t the 
E$ th ree t imes , ra ther t han 
once, and beat o ld Edsel Mur-
phy by even a New York sec-
ond ! (That 's easy for me to say, 
you say.) The rout ine ends by 
POKEIng BASIC back to normal 
I/O and j u m p i n g to the com-
mand rout ine. 

The tape input rou t ine is very 
s imi lar . Ins t ruc t ions are given 

in l ines 4011 to 4014. The I/O is 
POKEd to the casse t te port just 
as before, and data is input by 
another FOR/NEXT loop. It is 
useful to pr int out the size of 
the l ist a f ter the I/O is POKEd 
back because not al l l ists wi l l 
be set at the max imum size. 
You wi l l then be able to add to 
the current l ist by using the in-
put r ou t i ne . Then save the 
who le th ing as a fu l l l ist. 

The Bare-Bones Method 

Suppose you have a compu-
ter and a Teletype, but neither 
speaks M i ts BASIC nor recog-
nizes Tarbel l format . If your 
T e l e t y p e h a s a p a p e r - t a p e 
punch (most do), you can st i l l 
benef i t f rom th i s system. 

Start by mak ing those ni f ty 
mods to the Teletype, especial-
ly the r ibbon. Then enter the 
program in Program B. The vari-
ables are the same as the cas-
set te program, but the prompts 
are d i f ferent and the save and 
read rout ines are left out . 

Next, run the program and 
e n t e r t h e n a m e s a n d ad-
dresses. When you print the 
l ist, s imply turn on the paper-
tape punch at the same t ime. 
You wi l l have an exact copy of 
the pr in tout , as wel l as a set of 
labels, on paper tape. You can 
then reprint the l ist by us ing the 
Teletype in the local mode and 
reading of f the paper tape. Turn 
on the punch aga in whi le print-
ing if you need a spare copy of 
your l ist. Use a separate punch 
if you have one. 

1 REM 

2 REM •»»• BARE BONES MAIL ING LIST *•»» 

3 REM 

4 REM BY STEPHEN GIBSON 12/11/76 

5 REM RUNS ON ASR-33 TTY OR SIMILAR 

6 REM PRINTER WITH PAPER TAPE PUNCH 

7 REM 

8 REM INITIALIZE 

9 REM 

10 CLEAR 10000 :REM CLEAR SPACE FOR LIST 

15 S= 100 :REM M A X I M U M LIST SIZE 

20 L = 0 :REM CURRENT LIST SIZE 

25 DIM NA$(S),CO$(S),AD$(S),CS$(S),ZP$(S) 

30 E$ = " # " :REM END OF LIST CHARACTER 

35 OUT 1,26 :REM CLEARS SCREEN 

40 PRINTTAB(20);"*** THIS IS MAILING LIST » * • " 

50 PRINT 

100 REM -

105 REM C O M M A N D LEVEL ROUTINE 

110 REM 

115 PRINT"PLEASE ENTER YOUR COMMAND: " :PR INT 

120 PRINT"ENTER NAMES INTO LIST = 1" 

125 PRINT"PRINT-OUT OF LIST = 2" 

140 PRINT 

81 J1 



145 

150 

155 

1000 

1005 

1010 

1015 

1020 

1025 

1030 

1035 

1040 

1045 

1047 

1050 

1055 

1060 

1065 

1070 

1075 

1080 

1085 

1100 

1200 

1300 

1400 

1500 

1600 

1700 

2000 

2005 

2010 

2015 

2020 

2025 

2030 

2035 

2040 

2045 

2050 

2055 

2060 

2065 

2070 

2075 

2080 

2085 

2090 

2095 

INPUT"COMMAND" ;C 

IF C > 2 THEN 115 

q N INT(C) GOTO 1000, 2000 

REM 

REM ENTER NAMES ROUTINE 

REM 

L = L + 1 
IF L > 100 THEN 1400 

PR1NT"IF YOU WISH TO EXIT THIS ROUTINE . . . " 

PR1NT"TYPE ONE OF THESE ' r ,THEN 'RETURN' . " 

FOR N = L TO 100 :PRINT:PR1NT"NUMBER ";N:PRINT 

INPUT"NAME : ";NA$(N) 

IF NA$(N) = " « " THEN 1300 

IF NA$(N) = " V THEN N = N - 2 :GOTO 1100 

REM 

";CO$(N) 

";AD$(N) 

";CS$(N) 

";ZP$(N) 

INPUT"COMPANY : 

REM 

INPUT"ADDRESS : 

REM 

1NPUT"CITY & STATE 

REM 

INPUT"ZIP : 

NEXT 

L = 100 : GOTO 1500 

L = N - 1 : GOTO 1600 

L = L - 1 

PR1NT:PRINT"THE LIST IS FULL." :PRINT 

PRINT:PRINT"YOU HAVE " ; L ; " NAMES ON THIS LIST." 

GOTO 100 

REM PRINT-OUT ROUTINE 

REM 

PRINT 

PRINT"1) MAKE PAPER TAPE LEADER IN 'LOCAL' M O D E . " 

PRINT 

PRINT"2) SWITCH PRINTER TO 'LINE' AND LINE UP LABELS." 

PRINT 

PRINT"3) TYPE ANY LETTER, THEN 'RETURN' . " 

PRINT:INPUT"WAITING 

FOR X = 1 TO L STEP 3 

Y = X + l ; Z = X + 2 

PRINT TAB(O) ; NA$(X) ; 

PRINT TAB(O) ; CO$(X) ; 

PRINT TAB(O) ; AD$(X) ; 

PRINT TAB(O) ; CS$(X) ; 

PRINT TAB(O) ; ZP$(X) ; 

PRINT:PRINT 

NEXT 

GOTO 100 

" ;W$ 

TAB(25) 

TAB(25) 

TAB(25) 

TAB(25) 

TAB(25) 

NA$(Y) 

CO$(Y) 

AD$(Y) 

CS$(Y) 

TAB(51) 

TAB(51) 

TAB(51) 

TAB(51) 

ZP$(Y) ; TAB(51) 

NA$(Z) 

CO$(Z) 

AD$(Z) 

CS$(Z) 

ZP$(Z) 

Program B. Listing for the bare-bones version of the program. The format is set for a Teletype. Sim-
ple adjustments can be made to fit other printers. A paper-tape punch is used to save the list. The 
Teletype is run in local mode to print additional lists. 

We don ' t have to con f ine our 
l ist to names and addresses. 
Add ing a few more var iables in 
the program a l lows the luxury 
of ob ta in ing other impor tant 
da ta f rom our l ist, such as 
types of merchand ise each cus-
tomer wan ts or has ordered. 
You migh t choose to save im-
por tant da tes for each custom-
er—wr i te a s imp le rout ine to 
search the current l ist and pop 
out names that need co l lec t ion 
let ters, b i r thday greet ings or 
war ranty fo l low-up let ters. The 
personal ized fo rm let ter, men-
t ioned before, cou ld be pr in ted 
just for those on the l ist who 
need it. A l l you need do is add 
to the rout ines given. 

Perhaps you can begin to see 
that what s ta r ted as a s imp le 
sys tem cou ld easi ly be expand-
ed in to a f i rs t -c lass data base 
for your bus iness. You can start 
w i t h the p rogram given and up-
grade f rom there, even to disk. 
You lose no th ing by s ta r t ing 
now w i t h just the l ist . In fact , 
you may gain in the long run be-
cause you wi l l be ab le to ta i lor 
the p rog ram to your own needs. 
The rea l ly i m p o r t a n t proce-
dures wi l l be yours, thereby 
end ing forever tha t locked- in 
fee l ing you get w i th someone 
else 's so f tware . 

If you know that fee l ing or 
need an u p w a r d c o m p a t i b l e 
ma i l ing p rogram for your busi-
ness, you shou ld get th is pro-
g ram up and runn ing and begin 
to save t ime and money now 
whi le p lann ing for the f u t u r e . • 

This par t icu lar method is in-
expensive and does not take 
any t ime at all to load or make 
because the paper-tape copy is 
punched as you print the l is t ! 
How easy can someth ing be? 

If It Works . . . Modify It! 

Suppose your names are 
longer than your labels. When 
do you abbreviate? Add ing the 
appropr ia te l ines f rom Fig. 1 
a l lows the compute r to count 
the number of input characters . 
The LEN func t ion , if you have it 
(Mits does), can test aga inst 
the size of your line. If the test 
is val id, GOSUB to an error mes-
sage. Further mod i f i ca t i ons in-
c lude another modu le to read a 

who le let ter f r om casse t te us-
ing the POKES given. Then print 
a personal ized copy to each 
cus tomer on the l ist . 

You can now cons ider sen-
tence s t ruc tu res l ike " a n d in 
c los ing, 'IVIr. Jones, ' we 'd l ike to 
o f f e r . . . , " jus t as the big mail-
order opera t ions do i t ! St i l l an-
other usefu l mod i f i ca t i on is a 
casset te tape d i rec tory of your 
l is ts . . . a good idea when you 
get up to a thousand . An ex-
cel lent example of th is me thod 
appeared in 73 Magazine ( "The 
S o f t Ar t of P r o g r a m m i n g , " 
Parts 1-3, Oct-Dec 1976, by Rich 
Didday) and was repr in ted in 
The New Hobby Computers, 73 
Inc., 1977. 

Sources For More Information 

High-speed casset te Tarbel l Electronics 
interface. 20620 S. Leapwood Ave. Suite P 

Carson CA 90746 
(213) 538-4251 

Teletype labels and Uarco Incorporated 
ready-made forms for 2600 Wi lshi re Bl. Suite 408 
printers. Los Angeles CA 90057 

(213) 380-2595 
Cus tom labels for any Avery Label Company 
printer. 777 E Foothi l l Bl. 

Azusa CA 91704 
(213) 969-3311 

Teletype sprocket feed I T S 
ki ts and special type 2928 Nebraska Ave. 
fonts . A lso carbon Santa Monica CA 90404 
r ibbons for Teletype. (213)829-2611 



THE SSB '150 
FLOPPY DISCOUNT 

Affordable 
The tribe at Smoke Signal Broadcasting took our 
BFD-68 disk system and scalped the price, but 
not the features to create the ABFD-68 (Affordable 
Basic Floppy Disk). We appreciate the fact that 
the computer hobbyist gave us our start and we 
haven't forgotten you. 

$649 Assembled 
Compare Price. Our SS-50 bus compatible disk 
system is $150 less than the assembled price of the 
leading S-100 disk system. And you can at least 
double that savings when you buy one of the 
computers manufactured by MSI or SWTPC that 
use the superior 6800 microprocessor. 

Programmable 
The BFD-68 is well known for its fine software. The 
system comes with the best disk operating system 
available and we offer a multitude of other com-
patible software products. These Include a BASIC 
interpreter with disk file handling capability. By 
the way, our DOS now easily handles true random 
access files as well as sequential. Also, we have a 
super fast BASIC compiler for business applica-
tions. In addition, a Text Editor, 2 Assemblers, a 

Trace Disassembler useful for program debugging 
and an Object to Source Code Generator are all 
stock items available for immediate delivery. 
A word processor will be available very soon. 

Reliable 
We delivered our first mini-floppy disk system a 
year ago — 6 months ahead of any other 6800 
based mini system. Thus, we've had twice the 
experience in building reliability into the system. 
Our NEW disk controller was designed using all 
we have learned in the past year about system 
reliability. 

The ABFD-68 contains all the built in reliability 
of our regular BFD-68 plus you save money by 
supplying your own cabinet and power supply 
for the disk. 

Available 
We've shipped literally tons of our BFD-68 disk 
system in the past year and have learned to keep 
our production up with demand. Give us a call and 
chances are we'll be able to ship you the new 
ABFD-68 from stock and charge it to your Master 
Charge or Visa card. Better yet, ask us for the name 
of the computer store nearest you that carries our 
complete line of computer products. 

P.O. Box 2017. HollvwDod. C".A y()()2S • ( 2 I 3 ) 462-5652 



Dr. Adam Osborne 
Osborne & Associates, Inc. 
PO Box 2036 
Berkeley OA 94702 

Number Crunching: 
Two Hardware Solutions 
faster and smoother than software 

People a t tempt ing to use 
mic roprocessors in scient i -

f ic app l i ca t ions are probably 
the f i rst to discover that micro-
processors do indeed have limi-
t a t i o n s . A m i c r o p r o c e s s o r ' s 
abi l i ty to execute ins t ruc t ions 

in m ic roseconds may, on the 
sur face, sound very impress ive, 
and it i s—un t i l you try to han-
dle t r i g o n o m e t r i c f u n c t i o n s , 
logar i thms, exponen t ia t i on or 
even mu l t i d ig i t mu l t i p l i ca t i on 
and d iv is ion. 

Fig. 1. An arithmetic processor in a microcomputer system. 
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Fig. 2. MM57109 arithmetic processor functional logic. 

Tr igonomet r i c and logar i th-
mic f unc t i ons are general ly re-
ferred to as " t r a n s c e n d e n t a l " 
f unc t i ons . Wr i t i ng a microcom-
puter p rogram to handle t rans-
cendenta l f unc t i ons is far more 
d i f f i cu l t t han the mos t complex 
payro l l sys tem cou ld ever be. In 
fac t , des ign ing a p rogram that 
w i l l genera te t ru ly accu ra te 
t ranscenden ta l f unc t i ons is a 
f o rm idab le task . The prob lem 
w i th these f unc t i ons is that 
o v e r l i m i t e d r a n g e s t h e y 
change rapid ly . Programs that 
generate t ranscenden ta l func-
t i ons mus t generate very ac-
cura te answers , par t icu lar ly in 
the fas t -mov ing range, because 
on rare occas ions you wi l l wan t 
to sub t rac t a lmos t ident ica l val-
u e s — a n d a sma l l d i f fe rence be-
t w e e n t w o la rge, e r r o n e o u s 
numbers may be comple te ly 
wrong. 

Therefore, when examin ing 
a r i t h m e t i c p r o c e s s o r s , y o u 
mus t look at the accuracy of 
r e s u l t s in t h e f a s t - m o v i n g 
numer ic range. If you are ac-
cus tomed to eva luat ing ch ips 
s imp ly on the bas is of cyc le 
t imes and p rog rammab le op-

t ions , you now have an impor-
tan t new c o n s i d e r a t i o n — t h e 
m e t h o d u s e d t o g e n e r a t e 
resul ts . 

Two ar i thmet ic processors 
w i l l s o o n be ava i l ab le : the 
MM57109 f rom Nat iona l Semi-
c o n d u c t o r and the AM9511 
f rom Advanced Micro Devices. 
About the only th ing these two 
dev ices have in c o m m o n is that 
t h e y b o t h p e r f o r m a p p r o x -
imate ly the same t ranscenden-
ta l f u n c t i o n s , a n d e a c h is 
t rea ted as a suppor t device 
w i t h i n a m i c r o c o m p u t e r 
sys tem. 

Suppose, for example, you 
wan t to c o m p u t e the natura l 
l ogar i thm of a number. You wi l l 
t ransmi t the number , as data, 
to an a r i thmet ic processor , ad-
dress ing it as an I/O port . At 
some later t ime you wi l l read 
back the answer , as da ta being 
input f rom an I/O port . Th is use 
of an a r i thmet i c processor is il-
lus t ra ted concep tua l l y in Fig. 1. 

The pr imary d i f fe rence be-
tween the MM57109 and the 
AM9511 is tha t Nat iona l Semi-
conduc to r ' s MM57109 is a cal-
cu la tor ch ip; it looks no th ing 
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l ike the typ ica l m ic rop rocessor 
suppor t device. The AM9511, in 
c o n t r a s t , i s i m m e d i a t e l y 
r e c o g n i z a b l e t o a n y e x -
per ienced m ic rocompu te r user 
as a t yp i ca l m i c r o p r o c e s s o r 
suppor t device. 

Let 's lool< at each part in 
t u r n . T h e d i s c u s s i o n t h a t 
follovi/s w i l l g ive you some idea 
of part capab i l i t i es ; how^ever, 
deta i led opera t ing procedures 
are not prov ided. 

MM 57109 
Fig. 2 i l l us t ra tes the general 

l o g i c o r g a n i z a t i o n o f t h e 
MM57109. The most impor tant 
charac te r i s t i c of th is part is 
t h a t it o p e r a t e s on b inary-
coded dec ima l (BCD) numbers 
up t o e i g h t d i g i t s l o n g . 
Numbers may be handled in 
f ixed-point or f loa t ing-po in t for-
mat . A f i xed-po in t number is 
e ight d ig i t s long, w i t h a dec ima l 
po int loca ted at any d ig i t boun-
dary. Thus , n u m b e r s in the 
r a n g e 9 9 9 9 9 9 9 9 t h r o u g h 
.00000001 may be represented. 

F loa t ing-po in t numbers have 
the fo rm: 

{ ± O.XXXXXXXX)ExP( ± YY) 

X and Y represent any dec ima l 
d ig i ts . Thus, any number in the 
range 1 x 10 + 99 t h rough 1 x 
1 0 - 9 9 c a n be r e p r e s e n t e d , 
w i th e ight d ig i t s of accuracy . 

As you m igh t expec t , you 
mus t opera te the MM57109 by 
t r a n s m i t t i n g d a t a a n d com-
mands to it. Resul ts are re-
ceived as da ta . C o m m a n d s are 
summar ized in Tab le 1. No te 
tha t the WM57109 is not a fas t 
device.; Execu t i on t i m e s are 
shown based on a ten-micro-
second mic rocyc le , the recom-
mended m a x i m u m rate for th is 
device. It takes at least four 
m i l l i seconds to enter a s ing le 
e ight-d ig i t number (in f ixed- or 
f loa t ing-po in t notat ion) , wh i le 
t r i g o n o m e t r i c f u n c t i o n s may 

t a k e a l m o s t a s e c o n d t o 
resolve. 

In order to cope w i th these 
relat ively s low t imes , al l da ta 
c o m m u n i c a t i o n s be tween the 
MM57109 and a microproces-
sor use reques t /acknowledge 
handshak ing con t ro l s igna l 
p ro toco l . Upon comp le t i ng any 
opera t ion , the MM57109 out-
puts a ready s igna l true. Nor-
mal ly the m ic roprocessor wi l l 
hold an acknow ledge input 
fa lse to suppress any new 
opera t ions . Upon de tec t ing the 
t rue ready, the mic roprocessor 
wi l l t ransmi t a new c o m m a n d 
to the MM57109 and set the 
acknow ledge input t rue. Th is is 

i l lus t ra ted in Fig. 3. 
Th is h a n d s h a k i n g scheme 

readi ly lends i tsel f to a lmos t 
any mic roprocessor ; the ready 
" t r u e " s igna l can be used to re-
quest an in ter rupt , wh i le the 
acknow ledge can be t ied direct-
ly to a comb ined MM57109 de-
v ice-se lec t and wr i te -con t ro l 
s ignal . For 8080A s igna ls , th is 
is i l lus t ra ted in Fig. 4. 

The me thod of t r ansmi t t i ng 
con t ro l c o m m a n d s to an 
MM57109 device d i f fe rs mark-
edly f r om the s tandard method 
used w i t h i n m ic rocompute r 
sys tems. The s tandard method 
(which is used by the AM9511) 
takes the device-select logic 

output to a select pin, then has 
a cont ro l /da ta d iscr iminator 
that usual ly cons t i tu tes part of 
the device address. Memory-
read and memory-wr i te contro l 
s igna ls then become s imple 
cont ro l s t robes that accom-
pany an address-act ivated 
select logic. Fig. 5 i l lustrates 
th is . 

There are three ways you can 
enter data to the MM57109; in 
each case the register stack is 
pushed and da ta is wr i t ten into 
the X register (see Fig. 6). 

The f i rst data entry method is 
approx imate ly equivalent to 
ca lcu la tor -keyboard entry; sep-
arate c o m m a n d s ident i fy the 

Table 1. MM57109 instruction description table ('indicates two-word instruction). 

E X E C U T I O N 
E X E C U T I O N T I M E 

T I M E (M ICROCYCLES) 
(M ICROCYCLES) (WORST-CASE 

(AVERAGE) VALUES) M N E M O N I C * 

0 

1 

2 

3 
4 
5 
6 
7 
8 
9 
DP 
EE 
OS 

PI 
EN 

N O P 

H A L T 

ROLL 

238 
238 
238 
238 
238 
238 
238 
238 
238 
238 
152 
151 
166 

1312 
552 

122 

134 

905 

DESCRIPTION 

Mant issa or exponent digits. On first digit (d) the 
fol lowing occurs: Z—T 

Y - Z 
X - Y 
d - X 

See descript ion of number entry on page 11. 

Digits that follow wili be mant issa fraction. 
Digits that fol low will be exponent. 
Change sign of exponent or mant issa. 
X m = X mant issa 
Xe = X exponent 
OS causes - Xm—Xm or - X e - X e depending on 
whether or not an EE instruction was executed 
after last number entry initiation. 
3 . 1 4 1 5 9 2 7 - X . stack not pushed. 
Terminates digit entry and pushes the stack. 
The argument entered will be in X and Y. 

Z - T 
Y - Z 
X - Y 

Do nothing instruction that will terminate digit 
entry. 
External hardware detects HALT op code and 
generates H O L D = 1. Processor wai ts for HOLD 
= 0 before continuing. HALT acts as a N O P and 
may be inserted between digit entry Instructions 
since it does not terminate digit entry. 
Roll Stack. 

T Y 



POP 

XEY 

XEM 

MS 

MR 

LSH 

RSH 

X 
I 
YX 
INVH 

I N V - • 
I N V x -
I N V / ' 
1/X 

SORT 
SO 
10X 
EX 
LN 
LOG 
SIN 

COS 
T A N 
INV S I N -
INV C O S -
INV T A N -
DTR 
RTD 
MCLR 

ECLR 
J M P -

T J C -

T E R R -

TX = 0 -

T X F -

TXLTO-

IBNZ 

DBNZ 

IN -

2200 

2200 
3200 
7800 

55400 
1700 

1700 
2700 
7300 
4500 

7000 
3000 

27400 
30800 
24800 
30700 
56200 

56200 
35000 
54000 
54000 
30200 

9600 
9600 

448 Pop Stack. 
Y - X 
Z - Y 
T - Z 
0 - T 

652 Exchange X and Y. 
X — - Y 

812 Exchange X wi th memory. 
X — M 

839 Store X In Memory. 
X - M 

1385 Recal l Memory Into X. 
M - X 

168 X mant issa Is left shi f ted whi le leaving dec imal 
point In same posit ion. Former most signif icant 
digit is saved in lini( digit. Least signif icant digit is 
zero. 

173 X mant issa Is right shi f ted whi le leaving dec ima l 
point In s a m e posit ion. Linit digit, wh ich is normal-
ly zero except after a left shift , is shi f ted into the 
most signif icant digit. Least signif icant digit is 
lost. 

6600 A d d X t o Y . X + Y - X . On + , - , x , / a n d YX in-
structions, stacl< Is popped as fol lows: 

Z - Y 
T - Z 
O - T 

Former X, Y are lost. 
6600 Subtract X from Y. Y - X - X 

22700 Mult iply X t imes Y. Y x X - X 
22300 Divide X into Y. Y X - X 
95500 Raise Y to X power. Y * - X 

5000 Add X to memory. M -f X - M 
On INV - f , - , X and I Instructions, X, Y, Z , and T 
are unchanged. 

5000 Subtract X from memory. M - X - M 

21400 Mult iply X t imes memory. M x X - M 
21100 Divide X into memory. M i - X - M 
22800 1 -f X - X. On ail F (X) m a t h instructions Y,Z,T and 

M are unchanged and previous X is lost. 
30200 vO< - X 
21900 X2 X 
96500 1 0 * - X 
93900 e * - X 
92000 In X - X 
92600 log X - X 
95900 SiN(X) - X. On ail F(X) trig funct ions, Y,Z,T, and M 

are unchanged and the previous X is lost. 
95900 COS(X) - X 
97600 TAN(X) - X 
93900 S I N - ' (X) - X 
93900 C 0 S - 1 ( X ) - X 
92900 T A N " ''(X) - X 
41700 Convert X from degrees to radians. 
41700 Convert X f rom radians to degrees. 

734 Clear all Internal registers and memory; Init ial ize 
I/O control signals, M D C = 8, M O D E = f loat ing 
point. (See initialization.) 

163 O - Error flag 
186 Uncondi t ional branch to address specif ied by sec-

ond Instruction word. On all branch instructions, 
second word contains branch address to be load-
ed into external PC. 

208 Branch to address specif ied by second Instruc-
tion word if JC (Ig) is true ( = 1). Otherwise, skip 
over second word. 

191 Branch to address specif ied by second Instruc-
tion word if error f lag Is true ( = 1). Otherwise, skip 
over second word. May be used for detect ing 
specif ic errors as opposed to using the au tomat ic 
error recovery scheme dealt wi th in the sect ion on 
Error Control . 

278 Branch to address specif ied by second Instruc-
t ion word if X = 0. Otherwise, skip over second 
word. 

277 Branch to address specif ied by second instruc-
t ion word if |X| < 1. Otherwise, skip over second 
word. (I.e., branch if X is a fraction.) 

197 Branch to address specif ied by second instruc-
tion word If X < 0. Otherwise, skip over second 
word. 

2314 M -(• 1 - M. if M = 0, skip second instruction 
word. Otherwise, branch to address specif ied by 
second Instruction word. 

2314 M - 1 - M. If M = 0, skip second instruction 
word. Otherwise, branch to address specif ied by 
second Instruction word. 

395 T h e processor suppl ies a 4-bit digit address (DA4-
DA1) accompan ied by a digit address strobe (DAS) 

decimal digits 0 through 9, the 
decimal point and signs for the 
mantissa and exponent—If 
floating-point format is 
specified. 

The other two input tech-
niques transmit data to the X 
register under program control. 
An IN instruction is executed 
once for entry of an entire num-
ber, while an AIN instruction is 
executed once per digit of a 
number being entered. In each 
case the number is entered into 
the X register after the stack is 
pushed, as illustrated for key-
board entry. Following execu-
tion for the IN or AIN instruc-
tion, digits are entered as data. 
Input is clocked by an output 
control signal accompanying 
the 4-bit digit address il-
lustrated in Fig. 2. 

Handshaking protocol simi-
lar to the ready-acknowledge 
sequence illustrated for in-
struction input controls data 
entry. Thus, It is relatively easy 
for any microprocessor to work 
asynchronously with the 
MM57109. 

MM57109 data output is con-
trolled by an OUT instruction 
which is equivalent to the IN in-
struction. 

MM57109 data input and out-
put philosophy contrast sharp-
ly with normal microprocessor 
protocol . Observe that the 
MM57109 requires the micro-
processor to input an ap-
propriate control command, 
after which the MM57109 out-
puts strobe signals to time data 
input or output . Thus, the 
MM57109 is not behaving like a 
s tandard per ipheral device, 
rather, it becomes temporary 
bus master while inputting or 
outputting data. 

In a normal microcomputer 
system, the microprocessor 
will input or output data from a 
support device just as it would 
for read/write memory. The 
device is selected via an ap-
propriate I/O port or memory 
address, then a read or write 
control signal causes the data 
transfer to occur; this is how 
the AM9511 works. 

National Semiconductor lit-
erature describes the MIV157109 
as either a stand-alone micro-
processor or as an adjunct to 



another microprocessor. In re-
ality, the MM57109 is not a 
practical stand-alone micropro-
cessor. It should be used only 
in conjunction with another 
microprocessor because the 
MM57109 has no internal mem-
ory-addressing logic. A pro-
gram counter, if present, must 
be implemented externally, us-
ing some appropriate register 
whose contents get triggered 
when appropriate timing sig-
nals are output by the 
MM57109. Branch instructions, 
though identified in Table 1, 
really do not exist; they simply 
create a control signal that ex-
ternal logic must use to cloci< 
an address into the external 
program counter. 

By the time you have config-
ured the necessary additional 
logic to surround a stand-alone 
MM57109, you will probably 
find it is cheaper and a good 
deal faster to use some simple 
microprocessor, even if its sole 
function is to monitor and con-
trol MM57109 operations. 

AM9511 
Now let's look at the AM9511. 

Functional logic for this device 
is illustrated in Fig. 7. The most 
important difference between 
the AM9511 and the MM57109 
is that the AM9511 is a binary 
device. All data operations 
within the AM9511 handle 
binary data; in contrast, the 
MM57109 handles only BCD 
data. AM9511 data may be 
specified in fixed-point or float-
ing-point format. Fixed-point 
numbers may be single- or 
double-precision; in each case 
they are treated as signed 
binary numbers. A single-pre-
cision fixed-point number is il-
lustrated in Fig. 8. 

Th is is s t a n d a r d s igned 
binary data. Thus, single-preci-
sion fixed-point numbers may 
range in value from - 32768 to 
-h 3 2 7 6 7 . D o u b l e - p r e c i s i o n 
fixed-point numbers are 32 bits 
wide, and again use standard 
signed binary da ta format . 
T h u s , a d o u b l e - p r e c i s i o n 
number may have values in the 
range - 2 1 4 7 4 8 3 6 4 8 through 
-(-2147483647. 

Floating-point numbers are 
all 32 bits wide, and are inter-

O U T -

A I N 

SF1 
PF1 

S F 2 
PF2 

P R W 1 

P R W 2 

T O G M 

S M D C -

INV 

for each digit to be Input. The high order address 
tor the number to be Input would typically come 
trom the second Instruction word. The digit Is In-
put on D4-D1, using ISEL = 0 to select digit data 
instead of instructions. The number of digits to be 
Input depends on the calculat ion mode (scientific 
notat ion or f loating point) and the mant issa digit 
count (see Data Formats and Instruction Timing). 
Data to be input Is stored In X and the stack Is 
pushed (X — Y — Z — T). At the conclusion of the 
input. DA4 DA1 = 0. 

583 Addressing and number of digits is Identical to IN 
Instruction. Each t ime a new digit address is sup-
piled, the processor places t h e ^ i g l t to be output 
on D 0 4 - D 0 1 and pulses the R/W line active low. 
At the conclusion of output, D 0 4 - D 0 1 = 0 and 
0 A 4 . 0 A 1 = 0. 

284 A single digit Is read Into the processor on D4-D1. 
ISEL = 0 is used by external hardware to select 
the digit instead of Instruction. It will not read the 
digit until ADR = 0 ( iSEL = Oselects ADR Instead 
of 15), Indicating da ta valid. F2 is pulsed active low 
to acknowledge data just read. 

163 Set F1 high. I.e., F1 = 1. 
185 F1 Is pulsed active high. If F1 Is already high, this 

results In It being set low. 
163 Set F2 high. I.e., F2 = 1. 
185 F2 is pulsed active high. If F2 is already high, this 

results in It being set low. 
130 Generates R/W active low pulse which may be 

used as a strobe or to clock extra Instruction bits 
into a flip-flop or register. 

130 identical to PRW1 instruction. Advantage may be 
taken of the fact that the last 2 bits of the PRW1 
op code are 10 and the last 2 bits of the PRW2 op 
code are 01. Either of thes^b i ts can be clocked In-
to a flip-flop using the R/W pulse. 

157 Change mode from floating point to scientif ic 
notat ion or vice versa, depending on present 
mode. The mode affects only the IN and OUT In-
structions. Internal calculat ions are always in 
B<jlgit scientif ic notation. 

163 Mant issa digit count Is set to the contents of the 
second instruction word ( = 1 to 8). 

166 Set Inverse mode for trig or memory function In-
struction that will Immediately fol low. Inverse 
mode Is for next instruction only. 

preted as in Fig. 9. The man-
tissa and exponent are both 
binary numbers; therefore, 
numbers in the range ± (2 .7 x 
10-20 to 9.2 X 10-18) may be 
represented. 

Observe that the AM9511 has 
a smaller range of valid 
numbers than the MM57109. 
You might argue that the 
AM9511, by handling numbers 
in the exponential range 10"20 
through i C ® , must surely have 
a range adequate for any ap-
plication. This is not always 
true. 

In particular, chemical-en-
gineering and astronomical 
computations frequently han-
dle numbers outside the range 
allowed by the AM9511. The 
principal advantage of the 
AM9511 over the MM57109 is 
that the former is much faster. 
Table 2 summarizes AM9511 in-
structions. Notice that the in-
struction sets for the two 
devices are approximately 

CHIP SELECT 
DEVICE 
S E L E C T 
LOGIC 

C O N T R O L / D A T A • 
- R E A D STROBE 
- W R I T E STROBE 

Fig. 5. 

Fig. 6. 

Fig. 7. AM9511 arithmetic processor functional logic. 



I I I I I I I M I I I I l ° l — B,T N . M B E H E H 

- N U M B E R 
- SIGN 

Fig. a. A single-precision fixed-point number. 

1 I I I I I I |0| 

L - M A N T I S S A 
- EXPONENT 

EXPONENT SIGN 
M A N T I S S A SIGN 

Fig. 9. 

equivalent; however, based on 
a 500-nanosecond c lock, for 
the AM9511 it is more than 100 
t imes faster than for the 
MM57109. Also, the AM9511 is 
incredibly easy to incorpora te 
into a lmost any m ic rocomp i ' t e r 
system. Contro l s ignals , data 
buses and address buses are 
typ ica l of an 8080A suppor t 
device. The AM9511 is se lected 
via the chip-select (CS) and C/D 
inputs. This is the s tandard 
method used in any 8080A sup-
port device to access da ta con-
trol and s ta tus locat ions as two 
memory addresses or I/O ports. 

The s tandard read and wr i te 

cont ro l s t robes are used to in-
put or ou tpu t data . Thus, the 
CS, C/D, ^ and WR cont ro ls 
together ident i fy events as in 
Table 3. 

Data and ins t ruc t ions are in-
put v ia the b id i rec t iona l data 
bus; resul ts and s ta tus are out-
put via the same bus. Whi le the 
AM9511 is busy execu t ing any 
opera t ion , a PAUSE s igna l is 
ou tpu t low. At the end of the 
opera t ion the END cont ro l sig-
nal is ou tpu t low. The micropro-
cessor acknowledges the END 
output by inpu t t ing EACK low. 

Any c o m m a n d ou tpu t to the 
Af\/19511 can, in add i t ion to al l 

CS C/D RD WR Function 

1 X X X Device not se lec ted 
0 0 0 1 Read da ta f rom device 
0 0 1 0 Wr i te da ta to device 
0 1 0 1 Read s ta tus f rom device 
0 1 1 0 Wr i te c o m m a n d to device 

Table 3. 

other op t ions , spec i fy a serv ice 
request to fo l low comp le t i on of 
the AM9511 opera t ion . Dur ing a 
service request , CPU wi l l pro-
cess AM9511 resu l ts before ini-
t i a t ing a new AM9511 opera-
t ion. If a serv ice request is 
spec i f ied , when the AM9511 

C O M M A N D CLOCK 
M N E M O N I C CYCLES C O M M A N D DESCRIPT ION (1) 

SADD 17 Adds T O S to NOS. Result to NOS. Pop Stack 
SSUB 30 Subtracts TOS from NOS. Result to NOS. Pop Stack 
S M U L 92 Mult ipl ies N O S by TOS. Result to NOS. Pop Stack 
SDIV 92 Divides N O S by TOS. Result to NOS. Pop Stack 

DADD 21 Adds T O S to NOS. Result to NOS. Pop Stack 
DSUB 38 Subtracts T O S from NOS. Result to NOS. Pop Stack 
DMUL 208 Mult ipl ies N O S by TOS. Result to NOS. Pop Stack 
DDIV 208 Divides N O S by TOS. Result to NOS. Pop Stack 

FADD 56-350 Adds T O S to NOS. Result to NOS. Pop Stack 
FSUB 58-352 Subtracts TOS from NOS. Result to NOS. Pop Stack 
F M U L 168 Mult ipl ies N O S by TOS. Result to NOS. Pop Stack 
FDIV 171 Divides N O S by TOS. Result to NOS. Pop Stack 

SORT 800 Square Root of TOS. Result in TOS. 
S I N 4464 Sine of TOS. Result in TOS. 
C O S 4118 Cosine of TOS. Result in TOS. 
T A N 5754 Tangent of TOS. Result in TOS. 
ASIN 7668 Inverse Sine of TOS. Result In TOS. 
A C O S 7734 Inverse Cos ine of TOS. Result in TOS. 
ATAN 6006 Inverse Tangent of TOS. Result in TOS. 
LOG 4490 C o m m o n Logar i thm (base 10) or TOS. Result in TOS. 
LN 4478 Natural Logar i thm (base e) of TOS. Result in TOS. 
EXP 4616 Exponential (e*) of TOS. Result in TOS. 
PWR 9292 N O S raised to the power in TOS. Result to NOS. Pop Stack. 

N O P 4 N o Operat ion 
FIXS 92-216 Converts T O S from floating-point to single-precision fixed-point format. 
F IXD 100-346 Converts TOS from floating-point to double-precision fixed-point format. 
FLTS 98-186 Converts TOS from single-precision f ixed point to f loating-point format. 
FLTD 98-378 Converts TOS from double-precision fixed-point to f loating-point format. 
C H S S 26 Changes sign of single-precision fixed-point operand on TOS. 
C H S D 34 Changes sign of double-precision f ixed point operand on TOS. 
C H S F 16 Changes sign of f loating point operand on TOS. 
PTOS 16 Push single-precision fixed-point operand on T O S to NOS. 
PTOD 20 Push double-precision fixed-point operand on T O S to NOS. 
PTOF 20 Push floating-point operand on TOS to NOS. 
POPS 10 Pop single-precision fixed-point operand from TOS. N O S becomes TOS. 
POPD 12 Pop double-precision fixed-point operand from TOS. N O S becomes TOS. 
POPF 12 Pop f loating-point operand from TOS. N O S becomes TOS. 
XGHS 18 Exchange single-precision fixed-point operands T O S and NOS. 
X C H D 26 Exchange double-precision fixed-point operands TOS and NOS. 
X C H F 26 Exchange floating-point operands T O S and NOS. 
PUPI 16 Push floating-point constant "n" onto TOS. Previous T O S becomes NOS. 

Notes: 1. Nomenclature: T O S Is Top Of Stack. N O S is Next On Stack. 
2. All derived floating-point funct ions destroy tfie contents of the stack. Only the result can be 

counted on the be valid upon c o m m a n d complet ion. 
3. Format conversion c o m m a n d s (FIXS, FIXD, FLTS, FLTD) require that f loating-point da ta format be 

specif ied (command bits 5 and 6 must be 0). 

Table 2. AM9511 instruction description table. 

comp le tes any opera t ion it out-
puts a low service-request sig-
nal. The CPU acknowledges 
th is s igna l w i th a service-ac-
know ledge input . Thus, the 
AM9511 a l lows the micropro-
cessor to d i f fe ren t ia te between 
an AM9511 opera t ion that does 
or does not require fur ther 
handl ing by the CPU. 

When you compare the 
AM9511 and IV1M57109 devices, 
se lec t ion shou ld be based on 
the fo l l ow ing t rade-of fs : 

1. The MM57109 is a BCD de-
vice and wi l l there fore be easier 
to use in a purely dec ima l ap-
p l ica t ion. 

2. The IV1M57109 has a larger 
numer ic range; however, you 
shou ld be sure that the exten-
sive AM9511 numer ic range is 
insu f f i c ien t before you go to 
the MIV157109 based upon th is 
cr i ter ion. 

3. The AtVI9511 is s ign i f icant -
ly faster than the MM57109. 
There may be app l i ca t ions in 
w h i c h the AIVI9511 must be 
se lected based on i ts speed, 
even if BCD-to-binary and 
binary- to-BCD convers ions are 
required. 

4. The AM9511 f i t s natura l ly 
in to any 8080A mic rocompute r 
con f igu ra t ion ; i ts bus and con-
t ro l s igna l in ter face is abso-
lutely compa t i b l e w i th the 
8080A. In con t ras t , the 
IVIM57109 is a ca lcu la to r part 
tha t wi l l need mu l t ip lex ing and 
de-mul t ip lex ing c i rcu i ts sur-
round ing it. 

W h e t h e r y o u c h o o s e t h e 
AM9511 or the MM57109, you 
wi l l be mak ing the r ight cho ice 
if your a l ternat ive is to wr i te 
y o u r o w n t r a n s c e n d e n t a l -
f unc t i on c a l c u l a t i o n s . • 



ELECTRONIC SYSTEMS 
P.O. Box 9641 San Jose C A 95157 

(408) 374-5984 

mffil 
UART 
&BAUD 
RATE 
GENERATOR 
Pari no. 101 
• Converts serial to parallel and 

parallel to serial 

• Low cost on board band rate 

generator 

• Baud rates: 110, 150, 

300, 600, 1200, and 2400 

• Low power drain +5 volts and 

-12 volts required 

• TTL compatible 

• 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 44 pin 

gold plated edge connector 

• Board only Si 2.00; with parts 

S35.00 

8K 
STATIC 
RAM 
Part no. 300 

• 8K /Vltair bus memory 

• Uses 2102 Static memory chips 

• Memory protect 

• Gold contacts 

• Wait states 

• On board regulator 

• S-100 bus compatible 

• Vector input option 

• TRI state buffered 

• Board only S22.50; with parts 

•Si 6 0 . 0 0 

RS-232/TTL 
INTERFACE 

Part no. 232 

• Converts TTL to RS-232, and 

converts RS-232 to TTL 

• Two separate circuits 

• Requires -12 and +12 volts 

• All connections go to a 10 pin 

gold plated edge connector 

• Board only S4.50; with parts 

S7.00 

DC 
POWER , 
SUPPLY 
Part no. 6085 

• Board supplies a regulated +5 

volts at 3 amps., +12,-12, and -5 

volts at 1 amp. 

• Circuit has filters, rectifiers, 

and regulators. 

• Power required is 8 volts AC at 

3 amps., and 24 volts AC C.T. at 

1.5 amps. 

• Board onlv SI2.50 

TIDMA 
Part no. 112 

• Tape Interface Uirect Memory 

Access 

• Re<;ord and play programs with-

out bootstrap loader (no prom) 

has FSK encoder/decoder for 

direct connections to low cost 

recorder at 625 baud rate, and 

direct connections for inputs and 

outputs to a digital recorder at 

any baud rate. 

• S-100 bus compatible 

• Board only S35.00; 

with parts SllO.OO 

Part no. 111 

TAPE 
INTERFACE 
• Play and record Kansas City 

Standard tapes 

• Converts a low cost tape 

recorder to a digital recorder 

• Works up to 1200 baud 

• Digital in and out are TTL-serial 

• Output of board connects to 

niic. in of recorder 

• F)arphone of recorder connects 

to input on board 

• Requires +5 volts, low power 

drain 

• Board 87.60; with parts S27.50 

• No coils 

Part 
no. 107 

RF 
MODULATOR 
• Converts video to AM modu-

lated RK, Channels 2 or 3 

• Power required is 12 volts AC 

C.T., or +5 volts DC 

. Board S7.60; with parts SI 3.50 

Apple II 
Serial iNp 
Interface 
Part No. 2 

• Baud rates up to 30,000 

• Plugs into Apple Peripheral 

connector 

. Low-current drain 

. RS-232 Input and Output 

SOFTWARE 

• Input and Output routine from 

monitor or BASIC to teletype or 

other serial printer. 

. IVograni for using an Apple II 

for a video or an intelligent ter-

minal. Board only - SI 5.00; 

with parts - .S42.00; assembled 

and tested - S62.00. 

TELEVISION 
TYPEWRITER 

' A n t f v T a i ' a t B i t c a * i d 

Part no. 106 

• Stand alone TVT 

• 32 char/line, 16 lines, modifi-

cations for 6-t char/line included 

• ParaUel ASCII (TTI,) input 

• Video output 

• 1K on board memory 

• Output for computer con-

trolled curser 

• Auto scroll 

• Non-distructive curser 

• Curser inputs: up, down, left, 

right, home, EOL, EOS 

• Scroll up, dow n 

• Requires +5 volts at 1.5 amps, 

and -12 volts at 30 mA 

• Board only S39.00; with parts 

S145.00 

MODEM 

Part no. 109 

• Type 103 

• Full or half duplex 

• Works up to 300 baud 

• Originate or Answer 

• No coils, only low cost com-

ponen ts 

• TTL input and output-serial 

• (Connect 8 ohm speaker and 

crystal mic. directly to board 

• Uses XR FSK demodulator 

• Requires +5 volts 

• Board S7.60; with parts S27.50 

To Order: Mention part number and description. For parts kits add "A " to part number. Shipping paid for orders 

accompanied by check, money order, or Master Charge, BankAmcricard, or VIS.\ number, expiration 

date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% for tax. 

Parts kits include sockets for all ICs, components, and circuit board. Documentation is included with 

all products. Dealer inquiries invited. 24 Hour Order Line: (408) 374-5984. ^21 



Ken Barbier 
Borrego Engineering 
PO Box 1253 
Borrego Springs CA 92004 

Money Manipulations 

keep ahead of 
those cash-flow problems 

"PR1NCIPAL=":P 
"INTEREST = ";I 
"DRAW=";D 
" INFLATION=";A 

I REM CASH FLOW PROGRAM 29 JULY 77 

7 As="$sil ll a a Ini • # r r " 

8 BS=" ///'//;,-" 
9 PRINT:PRINT:PR1NT 
JO PRINT"INVESTMENT MINUS DRAW" 
I I PRINT" QUARTERLY STATEMENT" 
15 PRINT 
20 PRINT"PRINCIPAL: S; INTEREST: %/YR; DRAW: $/MO." 
21 PRINT" INTEREST EARNED SHOWN BY QUARTER TOTAL' 
22 PRINT" DRAW IS CURRENT MONTHLY RATE, INFLATED" 
25 PRINT:PRINT 
30 M=0 
31 Y=0 
35 0=2 
40 INPUT 
50 INPUT ' 
60 INPUT' 
61 INPUT' 
62 A=A/1200 
70 1=1/1200 
80 PRINT:PRINT:PRINT 
90 PRINT"MONTH PRINCIPAL EARNED D R A W " 
100 E=P*I 
110 P=P+E 
120 P=P-D 
125 IF P < 0 THEN 190 
130 M=M+1 
135 D=D*(1+A) 
137 Y=Y+E 
138 IF M=123 THEN 180 
140 IF M > 2 4 0 THEN 1200 
141 IF C=0 GOTO 144 
142 C=C-1 
143 GOTO 100 
144 C=2 
146 PRINT USING BS:M;:PRINT" " : 
150 PRINT USING AS;P,Y.D 
151 Y=0 
170 GOTO 100 
180 PRINT:PRINT:PRINT: PRINT 
181 GOTO 141 
190 PRINT:PRINT:PRINT:PRINT:PRINT 
1200 END 

Fig. 1. Cash Flow program listing. Written in 12K Extended BASIC, 
it can be run on smaller BASICs by changing lines 146 and 150 to: 
150 PRINT M,P.Y,D. Lines 7 and 8 can then be dropped. The 
output will not be so nicely formatted, however. 

YOU say y o u ' r e g e t t i n g 
ready t o p u n c h y o u r 

boss's l i gh ts o u t , b u t y o u ' r e 
n o t sure y o u r l i f e savings w i l l 
s u p p o r t t h e w i f e a n d k i d d i e s 
u n t i l y o u get o u t o f j a i l ? O r 
m a y b e y o u ' r e j u s t g e t t i n g o l d 
( l i ke nrie) a n d t h i n k i t ' s t i m e 
t o r e t i r e , b u t y o u w a n t t o be 
sure y o u have e n o u g h l o o t 
s tashed a w a y t o s u p p l e m e n t 
U n c l e Sam 's p i t t a n c e and p ro -
v i de e n o u g h t o l ive o n — 
f o r e v e r a n d ever . Or pe rhaps 
y o u are r e a d y t o t h r o w i n t h e 
t o w e l at t h e bo i l e r f a c t o r y 
a n d o p e n y o u r o w n c o m p u t e r 
s t o re . . . a n d w a n t t o k n o w 
h o w l o n g y o u can h o l d o u t 
u n t i l t h e f i r s t cash c u s t o m e r 
c o m e s w a l k i n g i n . W e l l , t e l l 
y o u w h a t I ' m g o i n g t o d o . . . 

C o m p u t i n g Cash F l o w 

T h e Cash F l o w p r o g r a m 
l i s t i n g in F ig . 1 assumes t h a t 
an i n i t i a l i n v e s t m e n t is m a d e 
a t a f i x e d ra te o f i n t e r e s t 
( c o m p o u n d e d m o n t h l y ) . B u t 
i n s tead o f s i m p l y f i g u r i n g 
c o m p o u n d i n t e r e s t , Cash 
F l o w assumes t h a t w e w i l l be 
d r a w i n g o n these reserves, f o r 

reasons s u c h as t hose l i s t ed 
above . F u r t h e r m o r e , l i f e be-
ing w h a t i t is, t h e a m o u n t w e 
have t o w i t h d r a w w i l l be sub-
j e c t t o i n f l a t i o n , so t h e p ro -
g r a m takes t h i s f a c t o r i n t o 
a c c o u n t as w e l l . S ince U n c l e 
Sam insists w e pay i n c o m e 
t a x o n t h e i n t e res t pa id o n 
o u r i n v e s t m e n t s , w e w i l l a lso 
need a s t a t e m e n t s h o w i n g in-
t e r e s t ea rned . W h i l e t h e pro-
g r a m w i l l n o t f i l l o u t y o u r 
i n c o m e t a x f o r m f o r y o u , i t 
w i l l , c o n s i d e r i n g al l these 
f a c t o r s , te l l y o u h o w l ong 
y o u r l o o t w i l l last. 

F o r e x a m p l e , let 's t a k e a 
l o o k a t a t y p i c a l Cash F l o w 
r u n (F ig . 2 ) . D i c k a n d Jane 
have b o t h been w o r k i n g a n d 
d i l i g e n t l y s q u i r r e l i n g m o n e y 
a w a y . T h e y have a c c u m u l a t e d 
f o r t y k i l o b u c k s a n d w o u l d 
l i k e t o use i t t o f i n a n c e an 
ea r l y r e t i r e m e n t . W h a t t h e y 
need t o k n o w is w h e t h e r o r 
n o t t h e m o n e y w i l l h o l d o u t 
u n t i l soc ia l s e c u r i t y he lps 
t h e m o u t (assuming i t d o e s n ' t 
go b r o k e f i r s t ) . 

B e i n g conse rva t i ve , t h e y 
w i l l i nves t t h e m o n e y in in-



sured savings, which, for our 
example, we wi l l assume pays 
5.75 percent per year, com-
pounded month ly . They have 
moved into a less expensive 
house, but there are stil l pay-
ments to make. Now, our 
couple must figure the maxi-
mum amount per month that 
they wi l l have to draw f rom 
their savings to live on. This 
f ict ional account shows that 
they have arrived at a figure 
of $750 per month , which 
certainly should be enough to 
feed two mouths. 

Next, we th row in a l i t t le 
magic. D. and J. have con-
sulted their f inancial expert, 
and he assures them they can 
expect an inf la t ion rate of 3 
percent per annum to apply 
t o the commodit ies they w i l l 
be consuming. This f igure 
sounds low today, but if 
coffee, new cars, etc., are 
avoided i t is not too unrealis-
t ic. 

A l l the above condit ions 
established, we load Cash 
Flow, which is wr i t ten in 
Al ta i r BASIC, 12K Extended, 
Version 3.2. Instructing it to 
run, we are in formed that we 
wi l l be provided w i t h a quar-
ter ly statement, and we are 
asked to enter the amount of 
principal (in dollars); the 
interest rate (in percent per 
annum); the amount we wish 
to w i thdraw (in dollars per 
month) ; and the expected 
annual rate of in f lat ion. Hav-
ing received these variables. 
Cash Flow proceeds to pro-
duce the quarterly-statement 
table shown in Fig. 2. 

Since this is a quarterly 
statement, the number of the 
month for which the figures 
app ly wi l l increment by 
three. The amount of princi-
pal remaining at the end of 
that month is shown in the 
next column. The th i rd col-
umn shows the total interest 
e a r n e d for the previous 
quarter, which is what we w i l l 
have to pay income tax on. 
This last co lumn shows our 
draw for the current month. 
This amount always increases 
because we have to assume 
that inf lat ion w i l l cont inue to 
spiral. 

When all of the money is 

used up. Cash Flow wi l l ter-
minate, and we wi l l have to 
go back to work . We see that 
Dick and Jane can survive for 
about five years. Well, maybe 
they 'd better t ry to cut costs 
a l i t t le. Then we can t ry the 
program again, using a lower 
Draw figure. 

When this program was 
f irst run, the nice round num-
bers in the cents co lumn 
under Principal raised sus-
picion. The BASIC manual 
states that single-precision 
numbers are pr inted w i t h a 
max imum of six decimal dig-
its, and we are asking BASIC 
to work w i t h seven digits! So, 
we should add the fo l low ing 
line to our program: 2 
D E F D B L P . 

Now when we run the 
program w i th the same vari-
ables, we get the ou tpu t 
shown in Fig. 3, since Princi-
pal is computed in double 
precision. We can see the 
pennies and nickles, but the 
results don ' t change! This is 
because we had suff ic ient ac-
curacy to begin w i th , the 
internal representation of our 
principal being in binary bits, 
which don ' t exactly relate 
evenly t o six-decimal digits. 
Our ini t ial accuracy was bare-
ly suf f ic ient , though, so it 
wou ld be a good idea to leave 
the second line in our pro-
gram, in case a rich uncle dies 
and leaves more money to 
play w i th . 

Since Dick and Jane are 
only 23 years old (surprise!) 
they have decided to post-
pone the early ret irement and 
keep on work ing and saving. 
Now they can use the same 
program to estimate how 
their savings wi l l grow if lef t 
untouched. If no money is 
drawn f r o m the investment. 
Cash F l o w becomes a 
s t ra igh t fo rward compound-
interest program, as we can 
see in Fig. 4. 

Here, we set draw and 
inf lat ion to zero, and Cash 
F low gives a quarter ly state-
ment o f earnings and accumu-
lation for our savings ac-
count. The program gets t i red 
and quits after 20 years. Dick 
a n d Jane probably w i l l , 
t oo l • 

INVESTMENT MINUS DRAW 
Q U A R T E R L Y STATEMENT 

PRINCIPAL: S; INTEREST: %/YR: DRAW: S/MO. 
INTEREST E A R N E D SHOWN BY QUARTER TOTAL 
DRAW IS CURRENT MONTHLY RATE, INFLATED 

PRINCIPAL=? 40000 
INTEREST=? 5.75 
DRAW=? 750 

INFLATION=? 3 

MONTH PRINCIPAL EARNED DRAW 
3 $38311.30 $566.95 $755.64 
6 $36581.20 $542.48 $761.32 
9 $34808.90 $517.41 $767.05 

12 $32993.80 $491.73 $772.81 
15 $31135.00 $465.43 $778.62 
18 $29231.70 $438.49 $784.48 
21 $27283.30 $410.92 $790.38 
24 $25289.00 $382.69 $796.32 
27 $23247.80 $353.80 $802.31 
30 $21159.10 $324.23 $808.34 
33 $19022.00 $293.97 $814.42 
36 $16835.70 $263.02 $820.54 
39 $14599.20 $231.35 $826.71 
42 $12311.90 $198.96 $832.93 
45 $9972.66 $165.83 $839.19 
48 $7580.74 $131.95 $845.50 
51 $5135.21 $97.31 $851.86 
54 $2635.15 $61.90 $858.26 
57 $79.62 $25.69 $864.71 

Fig. 2. Sample Cash Flow run. This printout shows how long an 
initial investment of $40,000 will last while earning 5.75 percent 
interest, but being drawn on at the rate of $750 per month, inflated 
3 percent per year. 

INVESTMENT MINUS DRAW 

QUARTERLY STATEMENT 

PRINCIPAL: $: INTEREST: %/YR: DRAW; $/MO. 
INTEREST E A R N E D SHOWN BY QUARTER TOTAL 
DRAW IS CURRENT MONTHLY RATE, INFLATED 

PRINCIPAL^? 40000 
INTEREST=? 5.75 
DRAW=? 750 

INFLATION=? 3 

MONTH PRINCIPAL EARNED DRAW 
3 $38311.32 $566.95 $755.64 
6 $36581.21 $542.48 $761.32 
9 $34808.94 $517.41 $767.05 

12 $32993.78 $491.73 $772.81 
15 $31134.96 $465.43 $778.62 
18 $29231.74 $438.49 $784.48 
21 $27283.34 $410.92 $790.38 
24 $25288.97 $382.69 $796.32 
27 $23247.83 $353.80 $802.31 
30 $21159.12 $324.23 $808.34 
33 $19022.01 $293.97 $814.42 
36 $16835.66 $263.02 $820.54 
39 $14599.24 $231.35 $826.71 
42 $12311.86 $198.96 $832.93 
45 $9972.66 $165.83 $839.19 
48 $7580.75 $131.95 $845.50 
51 S5135.22 $97.31 $851.86 
54 $2635.15 $61.90 $858.26 
57 $79.62 $25.69 $864.71 

Fig. 3. A double-precision run. The net results have not changed. 
but would for larger principals. Double precision results in a more 
accurate printout, but the program takes longer to run. 

INVESTMENT MINUS DRAW 
Q U A R T E R L Y STATEMENT 

PRINCIPAL: $; INTEREST: %/YR ; DRAW: 

INTEREST EARNED SHOWN BY QUARTER TOTAL 

DRAW IS CURRENT MONTHLY RATE, INFLATED 

PRINCIPAL=? 10000 
INTEREST=? 6 

S/MO. 



8 0 8 0 & Z 8 0 Users 

I v' IS here ^e 

DRAW=? 0 
INFLATION= 

Can your computer 
read and solve 

this problem by itself? 

ON THEIR VACATION, TOM AND 
DICK VISITED A FARM. WHILE 
THERE, THEY NOTICED A PEN 
CONTAINING CHICKENS AND 
PIGS. TOM SAID THERE WERE 3 
TIMES AS MANY CHICKENS AS 
PIGS. DICK SAID HE COUNTED 
100 LEGS IN THE PEN. HOW 
MANY CHICKENS WERE IN THE 
PEN?" 

With NLOS/I, it can! 
NLOS/1 is a cassette-based 
system requiring a minimum 
of 12K, a serial I/O board and 
any cassette interface. The 
system comes complete with 
a fully documented set of as-
sembly language source list-
ings. The cost is only $50.00. 

STOP 
PROGRAMMING 

YOUR COMPUTER, 
EDUCATE IT! 

ORDER T O D A Y ! 

CYBERMATE 
R.D. #3 BOX 192A 

NAZARETH PA 18064 

C57 

MONTH PRINCIPAL EARNED DRAW 

3 S lO l 50.75 $150.75 $0.00 
6 $10303.78 $153.02 $0.00 

9 S10459 . l l $155.33 $0.00 
12 S10616.78 $157.67 $0.00 
15 $10776.83 $160.05 $0.00 
18 $10939.29 $162.46 $0.00 
21 $11104.20 $164.91 $0.00 
24 $11271.60 $167.40 $0.00 
27 $11441.52 $169.92 $0.00 
30 $11614.00 $172.48 $0.00 
33 $11789.08 $175.08 $0.00 
36 $11966.81 $177.72 $0.00 
39 $12147.21 $180.40 $0.00 
42 $12330.33 $183.12 $0.00 
45 $12516.21 $185.88 $0.00 
48 $12704.89 $188.68 $0.00 
51 $12896.42 $191.53 $0.00 
54 $13090.83 $194.42 $0.00 
57 $13288.18 $197.35 $0.00 
60 $13488.50 $200.32 $0.00 
63 $13691.84 $203.34 $0.00 
66 $13898.25 $206.41 $0.00 
69 $14107.77 $209.52 $0.00 
72 $14320.44 $212.68 $0.00 
75 $14536.33 $215.88 $0.00 
78 $14755.46 $219.14 $0.00 
81 $14977.90 $222.44 $0.00 
84 $15203.70 $225.79 $0.00 
87 $15432.89 $229.20 $0.00 
90 $15665.55 $232.65 $0.00 
93 $15901.71 $236.16 $0.00 
96 $16141.43 $239.72 $0.00 
99 $16384.76 $243.33 $0.00 

102 S16631.76 $247.00 $0.00 
105 $16882.49 $250.73 $0.00 
108 $17136.99 $254.51 $0.00 
111 $17395.34 $258.34 $0.00 
114 $17657.57 $262.24 $0.00 
117 $17923.76 $266.19 $0.00 
120 $18193.97 $270.20 $0.00 
123 $18468.24 $274.28 $0.00 
126 $18746.65 $278.41 $0.00 
129 $19029.26 $282.61 $0.00 
132 $19316.13 $286.87 $0.00 
135 $19607.32 $291.19 $0.00 
138 $19902.91 $295.58 $0.00 
141 $20202.95 $300.04 $0.00 
144 $20507.51 $304.56 $0.00 
147 $20816.66 $309.15 $0.00 
150 $21130.47 $313.81 $0.00 
153 $21449.02 $318.54 $0.00 
156 $21772.37 $323.35 $0.00 
159 $22100.59 $328.22 $0.00 
162 $22433.76 $333.17 $0.00 
165 $22771.95 $338.19 $0.00 
168 $23115.24 $343.29 $0.00 
171 $23463.70 $348.47 $0.00 
174 $23817.42 $353.72 $0.00 
177 $24176.47 $359.05 $0.00 
180 $24540.94 $364.46 $0.00 
183 $24910.89 $369.96 $0.00 
186 $25286.43 $375.53 $0.00 
189 $25667.62 $381.20 $0.00 
192 $26054.57 $386.94 $0.00 
195 $26447.34 $392.78 $0.00 
198 $26846.04 $398.70 $0.00 
201 $27250.75 $404.71 $0.00 
204 $27661.55 $410.81 $0.00 
207 $28078.56 $417.00 $0.00 
210 $28501.84 $423.29 $0.00 
213 $28931.51 $429.67 $0.00 
216 $29367.66 $436.15 $0.00 
219 $29810.38 $442.72 $0.00 
222 $30259.78 $449.40 $0.00 
225 $30715.95 $456.17 $0.00 
228 $31178.99 $463.05 $0.00 
231 $31649.02 $470.03 $0.00 
234 $32126.13 $477.11 $0.00 
237 $32610.44 $484.31 $0.00 
240 $33102.04 $491.61 $0.00 

4. Compound-interest run. If Draw is set to zero. Cash Flow Fig. 
becomes a straight compound-interest computation. Here, $10,000 was 
invested at 6 percent for 20 years. Changing program line 140 can vary 
this time limit. 



THE mm\m COME ON UP AND 
SEE ME SOMETIME 

Give your 6 8 0 0 compu te r the g i f t of s igh t ! The M i c r o Works Dig isector" opens up a w h o l e new 
wor l d for your compute r . Your m ic ro can now be a part of the act ion, t ak ing p ic tures like this 
one to amuse your f r iends, w a t c h i n g your h o m e wh i l e y o u ' r e away , he lp ing you r househo ld 
robot avo id b u m p i n g into wal ls , p rov id ing fast to s low scan convers ion for you hams . . . the 
app l ica t ions abound . 

The M ic ro W o r k s Digisector is a comple te ly un ique device, its reso lu t ion and speed are un-
matched in indust ry a n d the pr ice is unbeatab le anywhe re . The Digisector a n d a cheap TV 
camera are all you 11 need to see eye to eye w i t h your 6 8 0 0 Since opera t ion is s t ra igh t fo rward , 
you don t have to be a so f tware w izard to uti l ize the Digisector s extensive capabi l i t ies The 
M ic ro Works Digisector board prov ides the fo l l ow ing exclusive features 

• H igh Resolut ion—a 2 5 6 x 2 5 6 p ic ture e lement scan 

• Prec is ion—64 levels of grey scale 

• Speed—Convers ion t imes as l ow as 3 mic roseconds per pixel 

• Versat i l i ty—Accepts e i ther in ter laced (NTSC) or non- in ter laced ( Industr ia l ) v ideo inpu t 

• Compactness—Ut i l i zes 1 1 / 0 slot in your SWTPC 6 8 0 0 or equ iva lent 

• Economy—The Digisector is a professional tool pr iced for the hobby is t 

The Digisector (DS-68), l ike all M ic ro W o r k s products , comes ful ly assembled, tested and 
bu rned in On ly the h ighest qua l i t y c o m p o n e n t s are used, a n d the boards are doub le s ided 
w i t h p la ted t h r o u g h holes, solder mask a n d s i lkscreen Al l so f tware is fu l ly source l is ted a n d 
c o m m e n t e d The M ic ro W o r k s is p roud to a d d the D S - 6 8 to its l ine of qua l i ty compu te r acces-
sories for the hobby is t . Price 169.95 

T h e (Vlicro W o r k s 6 8 0 0 ser ies of c o m p u t e r accessor ies a lso i n c l u d e s 
P S B - 0 8 P R O M S y s t e m Boa rd 1 1 9 9 5 

r e g u l a t e d - 1 2 v o l t s 1 2 4 9 5 

B OB 2 7 0 8 E P R O M P r o g r a m m e r 9 9 9 5 
r e g u l a t e d - 1 2 vo l t s 1 0 4 9 5 

U 2 7 0 8 E P R O M S o f t w a r e 
C a s e t t e t a p e 

U I O U n i v e r s a l I / O Boa rd 
X - 5 0 Ex tender B o a r d 
X - 3 0 Ex tender Boa rd 

2 9 9 5 
9 9 5 

2 4 9 5 
2 9 9 5 
2 2 9 5 

V isa a n d M a s t e r C h a r g e A c c e p t e d 

P . O . B O X I l i a D E L M A R , C A . 9 8 0 1 4 7 i a - 7 5 B - 2 B 8 7 M31 

A Name To Remember., 

^oooro^ 
for 

4 4 P I N 5 V O L T 

4 . 5 " X 6 . 5 ' ' C A R D S 

RAM, PROM, EPROM, PARALLEL I / O , SER IAL I / O , A / D , D / A , CPU 

Watch For New Product Releases W13 

25 SOUTH 300 EAST SUITE 215-SALT LAKE CITY, UTAH 84111 •714/7521374 



Strings and Things 
BASIC conversion techniques 

Richard Roth 
TSA Software 
5 N. Salem Road 
Ridge field CT 06877 

You h a v e a d v a n c e d f a r 
enough in p rogramming to 

use c h a r a c t e r s t r i n g s ; ye t , 
when you try to run a program 
using character s t r ings f rom a 
book or art ic le, you f ind haif of 
them don' t mal<e any sense. If 

so, or if you are in terested In 
handl ing charac ters in general , 
th is ar t ic le is for you. 

A character s t r ing, bas ica l ly 
a one-d imens iona l array or vec-
tor of charac ters , is a sequence 
o f c h a r a c t e r s o n e a f t e r 
another. Wha t d i s t i ngu ishes it 
f rom a vector of numbers is tha t 
it is used as a whole, rather 
than a charac ter at a t ime. 

In a game, the p rogram may 
ask for someone 's name, but it 

D I M AA(3) 
READ AA(1), AA(2) . AA(3) 
D A T A ' S A L L Y ' , 'JOE' , 'SPOT' 
PRINT 'A GIRL IS'. AA(1) 
PRINT 'A BOY IS', AA(2) 
PRINT 'A DOG IS', AA(3) 

Example 1. 

HP BASIC DEC BASIC 
HP DEC 
Data General (DG) M i t s /M lc roso f t 
Nor th Star BASIC-E 
Computer Sc ience Corp. Tymshare 

Micro-po l ius (??) 

Table 1. 

doesn ' t care tha t J O H N is a J 
fo l l owed by an O, H, N. The indi-
v idual le t ters are cons idered a 
uni t . In con t ras t , a mai l ing- l is t 
p rogram that pr in ts a l ist by 
last names scans M A R Y b b J . b -
JONES to f ind the last word . It 
does th is by scann ing the char-
acters unt i l it f inds a sequence 
of charac te rs fo l l owed on ly by 
b lanks. A space (represented 
by b or blank) breaks the se-
quence of charac ters that com-
prise a word . We cal l such a 
break cha rac te r a delimiter. 
C o m m a s a n d p e r i o d s a l s o 
break the sequences of wo rds 
i n t o s m a l l e r u n i t s — p h r a s e s 
and sentences. A smal le r uni t 
of a charac ter s t r ing is ca l led a 
substring. Ano ther spec ia l fea-
tu re of cha rac te r s t r i ngs is 
length; a uni t ca l led N A M E can 
vary f r om ED to STASTICOVICH. 
Usual ly , we f ix a m a x i m u m 
length, but o f ten we wan t to 
know the cur rent length. 

The prob lem ar ises when you 
wan t t o use s t r ings in BASIC, 
or ig ina l ly in tended to work w i th 
numbers . Of course, a let ter 
can be represented by a num-
ber, such as A = 1, B = 2 . . . or 
by the ASCII charac te r set . In 

ASCII, d ig i t s (0-9), le t ters and 
spec ia l cha rac te r s (such as 
Bell or Return) are all repre-
sented by a s ing le integer f rom 
0 th rough 127 ( funny—i t jus t 
f i t s in one byte!). In work ing 
w i t h s u c h s i m p l e n u m b e r s , 
BASIC was tes space because it 
is prepared for many d ig i t s of 
p rec is ion and doesn ' t know 
how s imp le a number is. Deal-
ing w i t h vary ing length and the 
s t r ing as a uni t requires some 
bui l t - in features. In the sc ient i -
f ic l anguage FORTRAN, t he 
p rogrammer mus t have a who le 
set of spec ia l subrou t ines to 
deal w i th s t r ings . 

When BASIC was f i rst devel-
oped by Da r tmou th ' s Kemeny 
and Kurtz, t he on ly s t r i ngs 
a l lowed were l i tera ls in pr int 
s ta tements for t i t le and labels 
such as: 100 PRINT " X = " ,X. In 
early vers ions of BASIC, such 
as GE-635 Mark I T imeshar ing , 
ex tens ions were added to a l low 
the s to rage of s t r ings, wh i ch 
were handled l ike s ing le num-
bers. However, no advanced 
c a p a b i l i t y w a s ava i l ab le . A 
s t r ing array w a s spec i f ied by 
giv ing it a two- le t ter name. Al l 
one cou ld do was pr int the 



HP DEC 

100 DIM N${30).L$(10) 100 REM 
110 S>M) (state is tieginning) 110S = 0 
120 C = 1 (character 1) 120 C = 1 
130 N$ = "SALLYbbJ .b JONES" 130 NS = "SALLYbbJ .b JONES" 
140 IF C>LEN(N$) GO TO 200 140 IF C>LEN(N$) GO TO 200 
150 IF N$(C,C) = " b "THEN S = C 150 IFMID$(N$,C, I ) = " b "THEN S = C 
160C = C-(-l 160C = C-l-l 
170 GO TO 140 170 GO TO 140 
200 REM Now S = Char of last space 200 REM 
210 LS = N$(S-l-l) 210 L$ = RIGHT$(L$,S-l-I) 

Example 2. 

whole string. (See Example 1.) 
This extension was short 

lived, but it set the stage for 
what we now have. The idea of 
uniquely specifying a string 
name became more prevalent, 
and '$' was finally accepted as 
the last character of a string 
name. But we are still plagued 
by the questions: How does 
one specify a single character 
of a string; and how does one 
specify a matrix of strings? 
Two primary approaches devel-
oped—one by Digital Equip-
ment Corporation (DEC) and 
the other by Hewlett-Packard 
(HP) in the HP-200 series. 

D E C e m p h a s i z e d m a n y 
strings grouped as a matrix; 
and so A$(1) became the first 
element in a string matrix. HP 
emphasized each character in 
the string; and so A$(1) became 
the first character of string A$. 
These approaches led to a ma-
jor difference in string han-
dling. DEC BASIC requires a 
special way of getting a single 
character of a string, while HP 
BASIC must handle a string ar-
ray specially. Table 1 shows a 
s u m m a r y of the d i f f e r e n t 
BASICS. 

From now on I will refer to the 
two schemes simply as HP or 
D E C , even t h o u g h m o s t 
schemes I will be referring to 
have not been written by either 
company. 

What's It All Mean? 

The issue involves how one 
deals with strings. For simple 
strings, such as printing the 
name of a single game-player, 
there is (almost) no difference 
(see Table 2). 

Since HP BASIC uses the 
subscript notations to refer to 
substrings, DIK/1 specifies the 

length of the string. DEC BASIC 
uses DIM to indicate how many 
strings in a string matrix; if no 
DIM occurs, it is just a single 
string (also called a scalar 
string, as opposed to a matrix). 

DEC BASIC has no way of 
specifying maximum string 
length. They allow a maximum 
limit, usually 255 characters, 
set by the BASIC designer. HP 
BASIC tends to allow length 
limited only by memory size. 
Since HP BASIC knows how big 
a string can get, it can reserve a 
fixed space. DEC BASIC must 
constantly shift the strings 
around as lengths change. In 
this respect, HP BASIC enjoys 
a speed advantage. 

Character Manipulations 

There are two levels of ma-
n ipu la t ions—charac te r and 
string. Each scheme of BASIC 
has its own home ground: 
character for HP and string for 
DEC. G e t t i n g at a s ing le 
character is required for many 
functions. An early example 
suggested extracting a last 
name to alphabetize a mailing 
list. Example 2 shows this in 
both schemes. 

To get at the fifth character 
of a string, HP BASIC uses only 
N$(5,5), while DEC BASIC uses 
MID$(N$,5,1). In our example, 
the program considers one 

character at a time from the 
string N$ with the name, until it 
gets to the end. Each time it 
sees a blank, it saves the char-
acter number in S. With no trail-
ing blanks, the program, when 
it reaches line 200, S will point 
to the last blank. So the last 
name is S-H1 through the end. 
(For simplicity, I am assuming a 
statement can follow an IF-
THEN statement, as in most 
current BASICs.) 

Table 3 shows how to get at a 

specific character. By HP rules 
the first subscript is the start-
ing character, the second is 
ending character : if A$ = 
"ABCD", then A$ (2,3) = "BC". 
If no second subscript exists, 
then the rest of the string is 
used: if A$ = "ABCDEF" then 
A$(3) = " C D E F " . DEC uses 
f u n c t i o n s M I D $ , R I G H T S , 
LEFTS (as shown in the table) 
for the string AS = "ABCDEF". 

Single-character string func-
tions are shown in Table 4. 

String Manipulations 

While DEC BASIC has awk-
ward functions when dealing 
with substrings, HP BASIC has 
a far greater problem when 
many strings must be manipu-
lated. It has no way to handle a 
group of strings of variable 
length. In the HP-3000 BASIC 
this was remedied in an elegant 
manner—especial ly true to 
BASIC syntax; unfortunately, 
only HP-3000 and Computer 
Science have implemented this 

HP DEC 

DIM A$(30) 
INPUT A$ 

PRINT "HELLO " , A$ 
INPUT A$ 
PRINT "HELLO" , A$ 

RUN 
?SAM (CR) 
HELLO SAM 

RUN 

?SAM (CR) 
HELLO SAM 

Table 2. 

DEC HP 

M1D$(A$, starting char, length) 
MID$(A$,2,2) = " B C " 
LEFT$(A$, length) 
LEFT$(A$,3) = " A B C " 
R1GHT$(A$, starting char) 
R1GHT$(A$,3)="CDEF" 

AS(2,3) 

A$(l,3) 

A$(3) 

(Note: The parameter for RIGHTS is starting 
character in DEC BASlC-plus, but length 
from the right in Mits BASIC and BASIC-E.) 

Table 3. 

Function 

Length 
Substring 

HP DEC 

- 1 char at I 

- N chars at I 
- Char I to J 

- Char I to end 
- Char 1 to Char I 

LEN(A$) LEN(A$) 
A$(I,I) MID$(A$,I,1) 
A$(I,I-l-N-l) MID$(A$.I,N) 

A$(I,J) MID$(A$,I ,J-I-hl) 

A$(I) RIGHT$(A$,I) 
A$(1.I) LEFT$(A$,I) 

Table 4. 



in the i r BASICS. They have 
added: 

DIM S(3)$(5) 

A$ = S(1)$(3,4) 

The f i rst subsc r i p t is a ma t r i x ; 
t h e s e c o n d , a s u b s t r i n g . 
S imi la r ly , the f i rs t DIM va lue is 
mat r i x size; t he s e c o n d is max-
i m u m length . 

Mos t peop le w^lth HP BASIC 
can hand le (w^ith d i f f i cu l t y ) a 
f o rm of s t r i ng ma t r i x . Imag ine 
the s t r ing V$, l eng th 100, t o be 
made of ten subs t r i ngs , each 
ten cha rac te rs long. The key is 
to f i l l out each s t r i ng to a fu l l 
ten cha rac te rs ; o t he rw i se , the 
larger s t r i ng vi*ill have ho les . 
Creat ing one of t h o s e ho les by 
pu t t i ng in a shor te r s t r i ng w i l l 
c h o p o f f the rest of the larger 
s t r ing . Th is a lso m a k e s a l l t he 
pseudomat r i x e l e m e n t s a f i xed 
length , w h i c h is a n n o y i n g but 
bet ter t h a n no s t r i ng ma t r i x . 
For examp le , t he f i f t h s t r i ng in 
s t r ing mat r i x V$ is e x t r a c t e d by 
u s i n g : S 5 $ = V $ ( 4 ' L + 1 , 5 * L ) 
( this is for a ma t r i x s t a r t i n g at 
e lement 1). T w o s i m p l e user 
f u n c t i o n s w i l l ease t h i s ca lcu la -
t i on (see Examp le 3). 

Concatenation 

The s e c o n d ma jo r f u n c t i o n in 
s t r i ng m a n i p u l a t i o n is conca te -
n a t i o n , i .e. , c o m b i n i n g t w o 
s t r i ngs t o m a k e one. For exam-

ple, " H E L " - f " L O " = " H E L L O " 
(us ing DEC c o n c a t e n a t i o n op-
erator) . HP has no c o m m o n , 
d i rec t way of d o i n g th is . Bo th 
-I- and , a re a l l o w e d in s o m e HP 
BASICS as c o n c a t e n a t i o n oper-
a to rs . If no ope ra to r ex i s t s , HP 
BASIC a l l o w s a ra ther s t r a n g e 
use of t he s u b s c r i p t / s u b s t r i n g 
t o do t h i s (see Tab le 5). At the 
L I and L2 c a l c u l a t i o n s , X$ is 
kep t at fu l l l eng th and need not 
be re f i l led . 

W h e n us i ng HP f o r m s t r i n g s 
for p s e u d o s t r i n g m a t r i c e s or 
c o n c a t e n a t i o n , one m u s t be 
very ca re fu l t o f i l l ou t each 
s t r i ng a s s i g n m e n t whe re t he 
s u b s c r i p t / s u b s t r i n g is o n t he 
left s ide , i.e., S$(1,4) = A$. A n 
i m p r o p e r a s s i g n m e n t m a y 
c h o p o f f t he end of t he s t r i n g o n 
the le f t . Th is var ies b e t w e e n 
HP-s ty le BASICS, for e x a m p l e : 

A$(5,9) = B$ where LEN(BS)<4 

AS(5) = BS 

In b o t h cases , t he l eng th of A$ 
m i g h t b e c o m e 5 - i - L E N ( B $ ) . 
(Data Genera l had t h i s p r o b l e m 
be fo re Re lease 3 RDOS BASIC, 
whereas , N o r t h S tar Re lease 2 
d o e s not have t he prob lem. ) 

Commands, Special Characters, 
Numbers and Input/Data 

There are severa l less impor -
t a n t d i f f e r e n c e s t h a t re la te t o 
asso r t ed a reas t h a t vary be-

DEF FNL(X) = (X - 1)*L -I-1 /DEF FNH(X) = (X*L) 

A$(FNL(X),FNH(X)) references element X where: 

X = subscript, L = length and A$ is pseudomatrix. 

Example 3. 

H P 

100 IF A = B THEN PRINT " E Q U A L S ' V G O TO 300 

110 GO TO 400 

OEC 

100 IF A = B THEN PRINT " E Q U A L S " : G O TO 300 

110 GO TO 400 

Example 4. 

(from DEC BASIC-PLUS 

A $ = " B C D E F A F " 

INSTR(1 ,A$ , "AF") = 6 

INSTR(1 ,AS, "ABD") = 0 

INSTR(6,A$,"F") = 7 

(6th char position) 

(not found) 

(start looking at 6th char) 

Example 5. 

t w e e n b o t h s c h e m e s , a l l ver-
s ions . C o m m a n d s vary f r o m 
BAS IC t o BASIC, fo r e x a m p l e , 
NEW or SCR (sc ra tch) , w h i c h is 
used to c lear ou t an o ld pro-
g ram. 

G e t t i n g s p e c i a l c h a r a c t e r s 
i n to a n d ou t of s t r i n g s requ i res 
spec ia l care . N o r m a l l y , a be l l , 
for e x a m p l e , c a n n o t be en te red 
i n to a s t r i ng . S o m e B A S I C s 
a l l o w the c o d e to be t y p e d in a 
q u o t e d l i te ra l . Th i s c a n c a u s e a 
p r o b l e m b e c a u s e a l i s t i ng w i l l 
not s h o w the c h a r a c t e r or, even 
wo rse , it w i l l d o t h e f u n c t i o n 
( for e x a m p l e , t u r n on t he paper-
t a p e punch) . One s c h e m e by 
DG a l l o w s a spec ia l f o r m in 
l i te ra l < # > in w h i c h t he n u m b e r 
is t h e i n t e r n a l f o r m of t h e 
spec ia l code . For e x a m p l e , < 7 > 
is an ASCI I BEL Code . The m o r e 
c o m m o n ve rs ion a l l o w s a func -
t i on , usua l l y CHR$, t ha t con-
ver ts t he n u m e r i c va lue t o a 
s t r i ng of t he s a m e c h a r a c t e r 
( B E L L C o d e = CHR$(7) ) . T h e 
reverse f u n c t i o n is A S C for 
ASCI I va lue , w h e r e A S C ( " A " ) 
= 65 ( the va lue of t h e le t te r A in 
t he ASCI I code) . (Some B A S I C s 
use an ASCI I nu l l ( t rue 0 by te) t o 
i n d i c a t e t h e e n d of a s t r i ng . So 
A$(10) = CHR$(0) w i l l c h o p o f f 
t he s t r i n g at 9 c h a r a c t e r s — i f 
you r BAS IC d o e s th is . ) 

A s i m i l a r c o n v e r s i o n f r o m in-
te rna l t o c h a r a c t e r s t r i n g f o r m 
is o f t e n ava i l ab le fo r n u m b e r s , 
too . NUM$(A) = " 0 . 0 " if A = 0 or 

V A L ( A $ ) = 0 if A $ = " 0 . 0 " . If 
you r BAS IC d o e s not have a 
f o r m a t t e d p r i n t , t h e s e a r e 
use fu l in d o i n g spec ia l o u t p u t 
or i npu t f o r m a t t i n g . Read your 
m a n u a l b e f o r e t r y i n g t h e s e 
f u n c t i o n s ; t hey m i g h t no t d o 
w h a t y o u w o u l d expec t . De-
p e n d i n g o n t h e BAS IC , t he 
f o l l o w i n g s e q u e n c e c o u l d g ive 
a lot of t r oub le . 

10 A = 1 0 

20 A$ = NUM$(A) 

30 F$ = "FILE"-i-AS 

40 OPEN FILE F$ 

S o m e B A S I C S f o r m a t a 
" N U M $ " ca l l e x a c t l y l i k e o u t p u t 
and put a s p a c e be fo re t h e nu-
mer i c s t r i ng . For e x a m p l e , F$ = 
" F I L E b l O " — n o t " F I L E 1 0 " 
S o m e spec ia l f u n c t i o n s a l l o w 
any s t r i ng , e x p r e s s i o n or l i te ra l , 
w h i l e o t h e r s m u s t be a s i m p l e 
va r i ab le . (The d i f f e r e n c e be-
t w e e n i n te rna l f o r m of a num-
ber and ASCI I by te or a cha rac -
ter s t r i ng c a n be c o n f u s i n g fo r 
the nov ice . 10 is not t he s a m e 
as " 1 0 " a n d if y o u are not su re 
w h y , f i nd s o m e o n e w h o k n o w s . 
For e x a m p l e , a BEL c o d e is an 
ASCI I 7, no t 7.0 or " 7 " - t h e di f -
f e rence d e p e n d s o n t he func -
t i o n requi red. ) B e c a u s e it is not 
c lear w h i c h is t h e " o b v i o u s 
w a y , " b o t h ex i s t (see E x a m p l e 
4). DEC s t y l e says w h e n t h e IF 
c o n d i t i o n is t rue e x e c u t e t he 
rest of t h e s t a t e m e n t ; if it is 
fa l se , c o n t i n u e o n t he nex t l ine. 

D E C H P 

10 A $ = " H E L " 10 DIM X$(80) 

20 BS = " L O " 20 XS = " (SO blanks) 

30 SS = A$-HB$ 30 A S = " H E L " 

40 PRINT "STR ING = " ,S$ 40 BS = " L O " 

Run 50 L1 = LEN(A$) 

STRING = H E L L O 60 L2 = LEN(B$) 

70 X$(1,L1) = A$ 

80 X$(LI-l-l,Ll-^L2): = B$ 

90 S$ = X$(1,L1 -I-L2) 

100 PRINT "STR ING = = ",SS 

Run 

STRING = HELLO 

Table 5. 

5-190 — Dimension and Functions 

200-299 — Read in names and Data Statements 

300-499 — Swap names, last name first 

500-699 — Bubble sort alphabetically 

700-899 — Print sorted list 

Table 6. 



Most HP BASICS only a l low a 
l ine number after THEN. North 
Star says if true, execute the 
rest; if false, skip only the 
THEN clause, not the line. HP-
style BASIC may or may not 
pr int "EQUALS, " but it w i l l 
a lways go to l ine 300; DEC style 
wi l l on ly go to l ine 300 if 
"EQUALS" is pr inted; other-
wise it wi l l go to l ine 400. 

A n o t h e r f e a t u r e of s o m e 
BASICS is a s t r i ng search , 
wh ich locates a subst r ing in a 
larger st r ing (see Example 5). 

Back to Reality 

Let 's condense al l th is dis-
c u s s i o n i n t o one e x a m p l e 
which compares a l ist sort in 
HP-style and DEC-style BASIC. 
To add character func t ions we 

enter the list f i rst name first 
and sort it f i rst name last. Both 
are l isted in Programs A and B 
and have approx imate ly cor-
responding line numbers (see 
Table 6). 

For the HP-like BASIC, we 
used North Star BASIC, wh ich 
took 22 seconds f rom run to 
ready; the DEC-like BASIC was 
BASIC-E, wh ich took 10 sec-

onds (but i t 's a partial com-
piler). Neither t ime reflects a 
great sort but it works and il-
lustrates our discussion here. 
(Fig. 1 is a run of the program.) 

Peculiari t ies of the HP-like 
version are primari ly related to 
the pseudomatr ix required be-
cause the names func t i ons 
FNL and FNH are used to cal-
cu late the start and end charac-

READY 
LIST 

100 REM WRITTEN IN NORTHSTAR BASIC (RELEASE 2) 
110 READN9 

120 DIM N$(N9*30), F$(30),F1$(30),F2$(30),A$(30) 
130 REM USE FUNCTIONS FOR PSEUDOMATRIX OF STRINGS 
140 DEF FNL(X) = (X - 1 )*30-I-1 \ DEF FNH(X) = X'30 

150 DEF FNA$(A$) 

160 IF LEN(A$)> = 30 THEN RETURN A$ 
170 A$ = A$-t-"b" \ GOTO 160 \ FNEND 

200 REM IN NAMES 
205 PRINT " »»*» NAMES * » " " \ PRINT 

210 N$ = " " \ REM CLEAR MATRIX 
220 FOR I = 1 TO N9 

230 READ F$ 
235 PRINT F$ 
240 F$ = F$-(-"$" \ REM MARK END OF NAME FOR REVERSE ROUTINE 

250 F$ = FNA$(F$) \ REM FILL NAME TO 30 CHARS 
260 N$ = N$ -I- F$ 
270 NEXT I 
280 REM DATA 
282 DATA 10 
284 DATA "SALLY JONES", "SAM SMITH", " JOE SMITH", "TIM CAMBELL" , "ED HILL" 
286 DATA "STEVE MOODY" , "ROGER HEAD" , "SHIRLEY JONES", "ISSAC DEAR" , "RICH KING" 
300 REM RE-ORDER LAST NAME FIRST 

310 F O R N l = l T O N 9 
320 F$ = N$(FNL(N1),FNH(N1)) 

330 C = 1 
335 REM LOOP UNTIL END MARK FOUND 
340 IF F$(C,C) = " $ " THEN 380 

350 IF F$(C,C) = " b " THEN S = C 

360 C = C-l-l 
370 GOTO 340 

380 REM REVERSE FIRST & LAST NAMES 
390 F1$ = F$(1,S-1) \ REM FIRST NAME 
400 F2$ = F$(S-H,C-1) \ REM LAST NAME 

410 F$ = F2$-t-","-t-Fl$ 

415 REM PUT BACK IN MATRIX (NOTE FULL 30CHARS SO NO LEFT-OVERS) 
420 N$(FNL(N 1), FNH(N 1)) = FNA$(F$) 

430 NEXT N1 
500 REM BUBBLE SORT, LOOP UNTIL NO SWAP ON A PASS 
510 F = 0 
520 FOR 1 = 2 TO N9 
530 IF N$(FNL(I),FNH(I))> = N$(FNL(I - 1),FNH(I - 1)) THEN 590 
540 REM SWAP 
550 F = 1 / REM REMEMBER A SWAP WAS DONE 

560 F$ = N$(FNL(I),FNH(I)) 
570 N$(FNL(I),FNH(I)) = N$(FNL(I - I),FNH(I - 1)) 

580 N$(FNL(I-1),FNH(I-1)) = F$ 
590 NEXT I 

600 IF F>0 THEN 510 \ REM KEEP TRYING TILL NO SWAPS 

800 REM PRINT SORTED LIST 
805 PRINT \ PRINT \ PRINT " SORTED NAMES \ PRINT \ PRINT 

810 FOR 1 = 1 TO N9 
820 F$ = N$(FNL(1),FNH(I)) 

830 PRINT F$ 
840 NEXT I 
850 END 
READY 

Program A. Mailing list (HP style). 



MAILING. BAS WRITTEN IN BASIC-E (11/6/77) 

5 
7 
10 

15 
200 
205 
210 
220 
225 
230 
240 
250 
260 
300 
310 
320 
325 
330 
340 
350 
360 
365 
370 

379 
380 
390 
392 
395 
400 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 
800 
810 
820 
830 
840 

REM WRITTEN IN BASIC-E 
REM GET NUMBER OF NAMES 
READ N9 
DIM N$(N9) 

REM READ IN NAMES 
PRINT " NAMES 

FOR I = 1 TO N9 
READ N$(I) 
PRINT N$(l) 
NEXT 1 
DATA 10 

DATA SALLY JONES, SAM SMITH, JOE SMITH, TIM CAMBELL, ED HILL 
DATA STEVE MOODY, ROGER HEAD, SHIRLEY JONES, ISSAC DEAR, RICH KING 
REM RE-ORDER LAST NAME FIRST 
FOR N1 = 1 TO N9 

C=1 : FS = N$(N1) : L = LEN(FS) 

REM LOOP UNTIL LAST CHAR AND MARK LAST BLANK 
IF O L THEN 365 

IF MID$(F$,Cl) = " b " THEN S = C 
C = C-l-1 
GOTO 330 

REM ACTUALLY SHUFFLE NAMES 
F1$ = LEFT$(F$,S-1) : REM FIRST NAME 

REM NOTE RIGHT${NAME,LENGTH) 
F2$ = RIGHT$(F$,L - S) : REM LAST NAME 
F$ = F2$-I-","-HF1$ 

REM FILL OUT LENGTH SINCE 3 CHAR STR<4 CHAR STR 
N$(N1) = F$ + LEFT$(" ",30-LEN(F$)) 

NEXT N1 
REM DO SIMPLE BUBBLE SORT 
F = 0 : REM LOOP UNTIL NO SWAPS ON A PASS 
FOR I = 2 TO N9 

IF N$(I)>N$(I - 1) THEN 590 
REM SWAP 
F=1 : REM REMEMBER SWAP 
F$ = N$(I) 
N$(I) = N$(1-1) 
N$(1-1) = F$ 

NEXT I 
IF F>0 THEN GOTO 500 : REM TEST FOR DONE 
REM PRINT SORTED LIST 

PRINT : PRINT : PRINT " SORTED LIST * • » • " 
FOR I = 1 TO N9 
PRINT N$(l) 
NEXT I 

Program B. Mailing list (DEC style). 

ferent ways of using str ings in 
B A S I C , b o t h a re c o m m o n 
enough to have a fo l lowing, but 
the most useful one is the one 
on your computer . Which is bet-
ter? It 's not for me to know; 
however, I have used both long 
enough to know that st r ings 
make a program really fun to 
use—even if i t 's a business pro-
gram. That is because we talk 
in st r ings, not numbers. Like 
other computer users, I have 
braved s t r ings in FORTRAN 
(which has no str ings) and 
thr i l led to a real str ing lan-
guage l ike SNOBOL (running 
on a 360/65 in 250K). You use 
what you have! And hope some-
one's coming along wi th some-
th ing better. Unti l then, keep on 
cod ing! • 
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ters of a name element of 30 
characters in the pseudomatr ix 
N$ of names. FNA$ is used to 
f i l l a name out to 30 characters. 
Since a pseudomatr ix element 
must be a f ixed length, $ is used 
at the end of a name on init ial 
entry so the first name/last 
name swap te l ls where the 
name ends. 

The DEC-style version looks 
much nicer, primari ly because 
it accepts a tab character whi le 
being typed in and thus is 
easier to format (called pretty-
print). It is wise to do this if you 
can since it makes the reading 
of the program easier. 

Line 380 uses the RIGHTS 
funct ion. This part icular BASIC 
has the second parameter as 

the length, so RIGHTS returns 
the r ight n-most charac ters 
(i.e., RIGHT$C'ABCDEF",3) = 
"DEF") . Yet a true DEC-writ ten 
BASIC wi l l return f rom the nth 
c h a r a c t e r t o t h e end ( i .e., 
R I G H T $ ( " A B C D E F " , 3 ) = 
"CDEF") . Line 395 i l lustrates 
one of the nice th ings about a 
DEC-like B A S I C — s t r i n g ele-
ments of variable length. This 
part icular BASIC says a long 
str ing of As is greater than a 
short str ing of Bs, i.e., A A A > 
BB. Well , to each his own. 
(Note: This is speci f ic to th is 
BASIC (BASIC-E), not to al l 
DEC-like BASICs.) 

Summary 

We have looked at two dif-

•**» NAMES 

SALLY JONES 
SAM SMITH 
JOE SMITH 
TIM CAMBELL 
ED HILL 
STEVE MOODY 
ROGER HEAD 
SHIRLEY JONES 
ISSAC DEAR 
RICH KING 

SORTED NAMES 

CAMBELL, TIM 
DEAR, ISSAC 
HEAD, ROGER 
HILL, ED 
JONES, SALLY 
JONES, SHIRLEY 
KING, RICH 
MOODY, STEVE 
SMITH,JOE 
SMITH, SAM 
READY 

Fig. 1. List sort. 
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Thomas E. Doyle 
5222 Big Bow Road 
Madison Wl 53711 

5 Minutes 
or 5 Hours? 

sorting techniques compared 

Time Required to Sort N Items (seconds) 

N Ripple Modified Bubble S-M 

50 61 43 33 9 
100 245 173 130 21 
150 552 390 290 36 
300 - 1224 85 

Number of Swaps of Entries 

N Ripple Modified Bubble S-M 

50 1225 1225 1225 105 
100 4950 4950 4950 260 
150 11175 11175 11175 425 
300 44850 1000 

Number of Entry Comparisons 

N Ripple Modified Bubble S-M 

50 2450 1225 1225 263 
100 9900 4950 4950 668 
150 22350 11175 11175 1187 
300 - 44850 2812 

Table 1. 

In an attempt to help justify 
the purchase of a floppy-disk 

system, I decided to put the 
computer to some practical 
use. It seems that not everyone 
considers piloting the Enter-
prise and destroying Klingons 
as a useful function worthy of 
another kilobuck investment. 
Using the system to keep track 
of household expenses seemed 
to be a good place to start. The 
Do-AII program by Randy Miller 
{Kilobaud, August 1977) provid-
ed an ideal program. 

After the program was load-
ed, a list of about a hundred 
items was entered for my 
demonstration of the practical 
advantages of a home com-
puter. Everyone gathered for 
the show, and the program was 
run. A command was given to 
sort the list of data alphabeti-
cally. Everyone stared at the 
printer waiting for the output 

from this electronic marvel. 
Nothing happened. 

Taking advantage of the 
pause and the presence of a 
captive audience, I discussed 
the advantages of adding a 
disk to the wonderful com-
puter. At the end of my rather 
lengthy discussion there was 
still nothing on the printer. As 
time wore on, I began to con-
sider the possibilities: hard-
ware problems, software prob-
lems or simply another exam-
ple of Murphy's Law. I felt there 
must be something wrong. 
After all, the Enterprise could 
move across the entire galaxy 
in only seconds, so alphabetiz-
ing this list could not take that 
long. Trying to remain cool, I 
suggested that we leave the 
computer and come back when 
it was done. 

Much to my suprise, thirty 
minutes later the sorting was 



20 
50 

A0 
50 

60 
70 

80 
90 

100 
1 0 5 

110 
120 
130 

1 3 5 

1 40 
1 50 

1 60 
1 70 

3 0 0 

31 0 

3 2 0 

3 3 0 

OK 

R I P P L E 

SET UP 

N 

SORT ---

ARRAY ---

5 REM ---

6 REM ---

10 N i l 50 

D IM D (N ) 

FOR 1 : 1 TO 

D ( I ) i j 

J : J - 1 

NEXT 

P R I N T " * " 

REM --- START OF SORT ---

M:N 
C r0 
FOR I r l TO M-1 

CMrCM+1 

I F D ( I ) < r D ( I + l ) THEN 160 

SW=SW+1 

T : D ( I ) : D ( I ) i D ( I + n : D( I + l ) : T 

c n 
NEXT I 

I F C :1 THEN 1 0 5 

REM --- P R I N T RESULTS ---

P R I NT " S W I TCHES ;SW 

P R I NT " COMPARISONS i " ;C M 

P R I NT " S I Z E ; N 

Program A. 

complete. The pr intout re-
vealed that the list had been 
sorted exactly as requested. 
What could have caused the 
delay? Perhaps my 8080 v\/as 
slow. The benchmark programs 
in the bas ic t im ing com-
parisons art ic le {Kilobaud, 
June 1977) were run and re-
vealed that my computer ran a 
little faster than the one used 
for the article. 

Since the program ran prop-
erly and the computer was up 
to speed, the solution to the 
problem must be in the sorting 
technique used in the program. 
An article on sorting routines 
by Andrew J. Rerko (Kilobaud, 
April 1977) was consulted and 
some test programs (Programs 
A, B and C) were run using the 
Ripple, Modified Ripple and 
Bubble routines described in 
the article. 

The test programs consisted 
of setting up an array of N 
numbers in reverse order and 
using each of the sort ing 
routines to sort them. The pro-
gram execution times as well 
as number of comparisons and 
the number of element switch-
es were recorded. The results 

are shown in Table 1. The 
results of this test revealed two 
things: The bubble sort was a 
little faster than the others, and 
sorting takes a lot of time. Sort-
ing a simple table of 100 
numbers took almost three 
minutes. No wonder the Do-AII 
program took so long. 

None of the common sorting 
methods descr ibed in Mr. 
Rerko's article would speed up 
a sorting program significantly. 
The solution to the problem, if 
any, would lie in an uncommon 
sorting routine. An article by 
John P. Grillo (Creative Com-
puting, November 1976) dis-
cusses a technique called the 
She l l -Me tzne r Sor t . Th is 
method of fered s ign i f icant 
speed advantages when sort-
ing large amounts of data. A 
flowchart of the Shell-Metzner 
Sort is shown in Fig. I .The arti-
cle stated that a projected sort 
of 10,000,000 items would take 
93 years using a bubble sort. 
Using the S-M technique, sort-
ing the same data would re-
quire only 2.5 days. But would it 
he lp when s o r t i n g s m a l l 
amounts of data? 

The benchmark sorting pro-

2 0 
30 

40 

50 

60 
70 

80 
90 

100 
110 
112 
11 5 

120 
1 2 5 

130 

1 3 5 

1 40 

1 50 

1 60 
170 

3 0 0 

3 1 0 

3 2 0 

3 3 0 

OK 

M O D I F I E D R I P P L E SORT 

SET UP ARRAY — -

TO N 

5 REM ---

6 REM 

10 N i l 50 

D IM D(N) 

J i N 
FOR 1 : 1 

D ( I ) 

J = J - 1 
NEXT 
P R I N T " * " 

REM START OF SORT 

M:N 
C : 0 
M:M-1 

I F M:0 

FOR 1 : 1 

CM:CMf 1 

I F D C n < : D ( I + 1 ) 

SW:SW+1 

T : D ( I ) : D ( I ) : D ( I-i-l ) : D( I + l ) : T 

C :1 

NEXT I 

I F C :1 THEN 1 I 0 

REM --- P R I N T RESULTS ---

P R I NT " S W I T C H E S : " ;SW 

P R I N T " C O M P A R I S O N S : " ;C M 

P R I N T " S I Z E -" :N 

THEN 3 0 0 

TO M 

THEN 160 

Program B. 

20 
30 

40 

50 

60 
70 

80 
90 

130 
110 
120 
125 

130 

135 

1 40 

170 

180 
3 0 0 

3 1 0 

320 
3 3 0 

OK 

B I B B L E 

SET UP 

TO N 

SORT ---

ARRAY ---

5 REM 

6 REM 

10 N : 1 5 0 

D IM DCN) 

J : N 

FOR 1 : 1 

D( I ) : J 

J : J - 1 

NEXT 

P R I N T " * " 

REM --- START OF SORT ---

M:N 

FOR 1 : 1 TO M-1 

FOR J : I + 1 TO M 

CM:CM+1 

I F D ( I ) < : D ( J ) THEN 170 

SW:SW+1 

T : D ( I ) : D ( I ) : D ( J ) : D ( J ) : T 

NEXT J 

NEXT I 

REM --- P R I NT RESULTS ---

P R I NT " S W I TCHES : " ;SW 

P R I NT " COMPARISONS : " ;C M 

P R I NT " S I Z E -" ; N 

Program C. 

gram was run using the S-M 
method and is shown in Pro-
gram D. When sorting 150 
items, the S-M sort was over 

eight times faster than the bub-
ble sort and over 15 times faster 
than a ripple sort. The bubble 
sort required over 20 minutes to 



Fig. 1. Shell-Metzner Sort. 

sort 300 items. The S-M method 
required only 85 seconds to 
sort the same list. The speed 
advantage of the S-M sort in-
creases dramatically with the 
size of the list, but it seemed to 
speed sorts of even small lists. 

The next step was to incor-
porate the S-M sort technique 
into the Do-AII program and try 
it out. A random list of 100 en-
tries was prepared and sorted 
by the standard program. Al-
most 45 minutes were required 
to sort this list. The Do-AII pro-
gram was then modified to use 
the S-M sort. Sorting the same 
list of 100 entries now required 
less than nine minutes. To 
modify the Do-AII program, 
remove l i nes 4050-4115, 
4150-4280, 9220-9340 and 
replace with the new lines 
shown in Progam E. 

The only disadvantage I have 
found with the S-M technique 
so far is that it does require 
slightly more code, and it uses 
five index variables rather than 

5 REM --- SHELL METZNER SORT 

6 REM --- SET UP ARRAY — -

10 N : 3 0 0 

2 0 D IM D (N ) 

30 J : N 
40 FOR 1 : 1 TO N 

50 D ( I ) = J 

60 J : J - l 
70 NEXT 

S0 P R I N T 

90 REW START OF SORT 

120 M:N 

• 110 M r I N T ( M / 2 ) 

120 I F M:0 THEN 3 0 0 

130 J : 1 : K :N-M 

»1 40 I r J 

• 150 L : I + M 

1 5 5 CMrCM+1 

160 I F D ( I ) < D ( L ) THEN 2 1 0 

170 T r D d l : D ( n : D ( L ) : D ( L ) : T 

175 SW:SW-H 

1 « 0 I = I - M 

1'90 I F I < 1 THEN 2 1 0 

2 0 0 GOTO 1 50 

• 2 1 0 J = J+1 

2 2 0 I F J > K THEfJ 112 

2 3 0 GOTO 1 40 

• 3 0 0 REM P R I N T RESULTS ---

3 1 0 P R I N T " S W I T C H F ^ r" :5W 

3 2 0 P R I N T " C O M P A R I S O N S r " ;C M 

3 3 0 P R I N T " S I Z E ; N 

OK 

Program D. 

only one or two as other sorting 
methods. Following the exam-
ple benchmark program, it 
should be possible to use the 
S-M technique in other sorting 
programs. 

Notes on Programs 
All programs were run on an 

8080 system with a 2 MHz clock 
and zero wait states. Mits 8K 
BASIC (Version 3.2) was used. 
Variable CM was used to total 
the number of comparisons be-
tween table entries. The vari-
able SW was used to total the 
number of switches between 
table ent r ies. ! 

L I S T 4 0 5 0 

4 0 5 0 MrP 

4 0 5 5 M : I N T ( M / 2 ) 

4 0 6 0 I F M:0 THEN 1 1 40 

4 0 6 5 J : | t K : ( P - 1 ) -M 

4 0 7 0 l 3 j 

4 0 7 5 L = I + M 

4 0 8 0 I F N( T , I ) < : N ( T , L ) THEN 4 1 0 5 

408 5 GOSUB 9 2 1 0 

4 0 9 0 I : I - M 

409 5 I F I < 1 THEN 4 1 0 5 

4 1 0 0 GOTO 407 5 

4 1 0 5 J r J - H 

41 10 I F J > K THEN 4 0 5 5 

41 1 5 GOTO 4 0 7 0 

BR EAK 

OK 

L I S T 41 50 

41 50 MrP 

4 1 6 0 M : I N T ( n / 2 ) 

4 1 7 0 I F Mr0 THEN 1 1 40 

4 1 8 0 J : 1 : K : ( P - I ) -M 

4 1 9 0 I : J 

4 2 0 0 L : I + M 

4 2 1 0 I F A $ ( T , I ) < : A $ ( T , L ) THEN 42 60 

4 2 2 0 GOSUB 9 2 1 0 

4 2 3 0 I : I - M 

42 40 I F I < 1 THEN 42 60 

42 50 GOTO 42 0 0 

42 60 J : J + 1 

4 2 7 0 I F J > K THEN 41 60 

42 8 0 GOTO 4 1 9 0 

BR EAK 

OK 

L I S T 9 2 2 0 

9 2 2 0 X I : N ( 1 , L ) 

92 3 0 X 2 = N ( 2 , L ) 

92 40 8 1 $ : A $ ( I , L ) 

92 50 B 2 $ r A $ ( 2 , L ) 

92 60 FOR Z : 1 TO 2 

92 7 0 N ( Z , L ) : N ( Z , I ) 

9 2 8 0 A $ ( Z , L ) : A $ ( Z , I ) 

92 9 0 NEXT 

9 3 0 0 N ( 1 , 1 ) : X 1 

9 3 1 0 N ( 2 , 1 ) : X 2 

9 3 2 0 A $ ( l , n :B1 $ 

9 3 3 0 A $ ( 2 , I ) 3 B 2 $ 

9 3 4 0 RETURN 

BR EAK 

OK 

Program E. 



COMPUTALKER 

® o o : 
A M P L I F I E R 

C O M P U T A L K I R s Y N T H E S I Z f R 

S-100 BUS 
t 

C S R 1 
S Y N T H E S I S - B Y - R U L E 

S O F T W A R E 

S P E A K " K A A M P Y U T A O L K E R ' 

M O D E L C T - 1 S Y N T H E S I Z E R 
C S R 1 S O F T W A R E S Y S T E M 
D E M O N S T R A T I O N C A S S E T T E 

3 9 5 . 0 0 
3 5 . 0 0 

2 . 9 5 
CALIF RESIDENTS ADD 6% SALES TAX 

W R I T E F O R I N F O R M A T I V E L I T E R A T U R E 

C O M P U T A L K E R C O N S U L T A N T S 
P.O. BOX 1951, DEPT. K, SANTA MONICA, CA 90406 

V C36 > 

MINATURE SOLID STATE 

202 VIDEO CAMERA KIT 
F E A T U R I N G A . . 100 x 100 BIT S E L F S C A N N I N G C H A R G E D C O U P L E D DEVICE 

THIS UNIQUE UPDATED CAMERA KIT 
FEATURES THE FAIRCHILD CCD 202C IMAGE SENSOR 

FEATURES 
• Sensi t ive to infra red 

as wel l as visible l ight 
• May be used m a vacuum, 

under water and high a l t i tude 
• May be used m a magne t ic 

env i ronment b e c a u s e there is 
no high vol tage 

• All c o m p o n e n t s m o u n t e d on 
parallel 3 H " x 6 ' / ? ' s ingle 
s ided boards 

• Tota l weight under 1 lb. 

ADVANTAGES 
• IN T H E F U T U R E 

W E W I L L S U P P L Y A 
C O M P U T E R V I D E O I N T E R F A C E C A R D 

• All c lock vo l tages opera te at 6V 
regui rmg no a d j u s t m e n t s 

• H igher v ideo output s ignal 
• W e supply the power board, so only 

a 5V 1 A m p power source is n e e d e d 
• The circuitry has been s impl i f ied for 

easier a s s e m b l y 
• Two level TTL output is suppl ied for ^ ^ _ _ 

in ter fac ing 

W e supply all semiconductors , boards, data sheets. $7500 to assemble 
d iagrams, resistors, capaci tors , and 8 M M lens. and lesi -add $2 00 

Sorry w e do not supply the case, bat ter ies a n d 5V supply postage & handling 

• S > SOLID STATE SALES 

P H A 8 7 0 0 

Answer For... 
Student 
HoU^ist 
Manufacturer 

I I i n 
8700Processor: BSOSMPU. Wearfrec-ActiveKeytxwixl". 

Micro-Diagnostic?' Extensive documentation. FiillySocketed. 
Piebug Monitor: Relative address calculator. Pointer High-low. 

User Subroutines. Back-step key. 
Cassette Interface: Load & Dump by nie Tape motton 

control, Positiveindicatkwti of operatkjn. 
Applkatkxis systems from S90 (lOunit quantity) 

Development systems from $149 (single unit) 
TELL M E MORE I t , , je^ for m y s e l t t ha t t h e 8700 T h e A n s w e r . 

{ ) PleftBe send d o c u m e n t a t i o n 
and p r i c e l i s t s . $10 em;loBed. n a m e : 

( ) I doD' t need d o c u m e n t a t i o n 
p l e a s e s end p r i c e U s t s , a d d r e s s : 

( ) P l e a s e s e n d F D E E C A T A L O G . 
c i t y : lip:. 

ElECntONKS KPT.2-1 . 1020 W. Wlltblrl t M . • OklahMna Clli. OK 73116 14091 M3-g626 K 

KIMSI 

The K IM to S-100 bus 
Interface/Motherboard 

• Combines the power o( the 6502 with the flexibility of 
the S-100 bus 

• Attaches to any unmodified KIM 
• Complete interface logic and fully buffered motherboard 

in one unit 
• On board regulation of power for KIM 
• Eight slots of S-100 compatibility for additional RAM. 

Video and I/O boards. PROM Programmers. Speech 
processors. . . 

• Includes all parts, sockets for ICs. one 100 pin connector. 
and full Assembly/Operating documentation 

• Kit $125. Assembled $165 

• All units shipped from stock 

FORETHOUGHT PRODUCTS 
P.O. Box 8066-H 

Coburg, OR 97401 F8 



Do-lt-Yourself Time-sharing 

it's easier than you think 

Mike Kop 
3060 Marshall Ave. 
Cincinnati OH 45220 

When I first learned to pro-
gram I was taught how to 

sign on to a computer system 
using a teletypewriter, type in a 
program and obtain the results 
at the terminal almost im-
mediately. Other users around 
me, each working on his own 
program, were using similar 
type terminals. It appeared that 
each user had the entire com-
puter to himself! This amazed 
and perplexed me. How could a 
computer run all the terminals 
and keep t rack of every-
body—all at the same time? I 
conceded that the system was 
too complex to analyze (or 
perhaps it was sheer magic). 
Eventually I began to under-
stand what went on by fighting 
my way through books on 
operating systems. I hope that 
future computer users will be 
spared a similar experience. 

Last year, I purchased an 
M6800 system f rom SWTP. 
After programming on it for a 
while, I decided to investigate 
the possibility of implementing 

time-sharing on my system. It 
turns out to be simpler than you 
might think. 

In this article, I will attempt 
to explain exactly why one 
would want to set up time-
sharing and how it is done (for 
an M6800 system). I'll also try to 
explain some other program-
ming considerations. 

What is Time-sharing? 
T i m e - s h a r i n g is a c c o m -

plished by switching rapidly be-
tween many users. That means 
each user is allowed, in turn, a 
short duration of central pro-
cessing unit (CPU) or micropro-
cessing unit (MPU) time. This is 
called a time slice. For exam-
ple, if the time slice were 50 
milliseconds, then each user 
would use the processor for 50 
milliseconds. If the switching is 
fast enough, the computer op-
eration from each user's point 
of view will appear continuous. 

Why Time-sharing? 
The computer in a large 

sys tem may cos t severa l 
million dollars. Obviously, buy-
ing one computer for each user 
is extremely impractical. Shar-
ing the computer among many 
users is a more effective way to 
utilize the system. 

Another reason for time-

sharing is because a com-
p u t e r ' s i n p u t / o u t p u t (I/O) 
devices are much slower than 
the processor. If a terminal is 
outputt ing characters at 30 
cps, there is sufficient time be-
tween characters for other 
work. Thus, with time-sharing, 
literally two, three or more 
times as much work can be ac-
complished than by a single 
user. 

Most of the reasons given for 
using time-sharing would also 
apply to a m ic rocompu te r 
system (perhaps on a smaller 
scale). One possible argument 
against its use in microproces-
sors would be that they're too 
slow. However, for programs 
that do a lot of input and output 
and use little processor time 
(most games and business-
type programs fall into this 
category), I see no reason why 
t ime-sharing cannot be im-
plemented. 

Using Interrupts 
Proper use of in te r rup ts 

comes first in implementing 
t i m e - s h a r i n g . The i d e a s 
presented here are essentially 
the same, whether you have a 
small or large system. 

An interrupt is basically a 
hardware mechan i sm that 
makes the mic roprocessor 

stop what it is doing and jump 
to another program (of ten 
known as a service routine). 
Sometimes it is possible to 
mask off an interrupt. If this 
happens, then the interrupt is 
ignored (or held pending until 
some later time). 

Let's look briefly at the inter-
rupt mechanisms on the SWTP 
system (which uses MIKBUG). 
There is a line marked IRQ (for 
interrupt request). If this line is 
temporarily gounded and the 
mask bit is a zero, an interrupt 
will occur. The system will then 
jump to the address contained 
in storage locations $A000 and 
$A001. One nice thing about the 
M6800 microprocessor is that 
when in te r rup ted it s tores 
everything (i.e., the condition 
code, B, A, X and program 
counter registers) on the stack. 
This means that litt le effort is 
required to remember where 
each program is when it was 
stopped. With other proces-
sors, you would typically have 
to store all registers away, 
which may take many instruc-
tions. One danger of this is that 
if another interrupt occurs 
before all registers are stored 
away, some register contents 
may be lost. The M6800 proces-
sor saves everything in one 
swoop. 



Inc idental ly , you may, if 
desired, use the nonmaskable 
Interrupt NMI instead of IRQ. 
The interrupt address would 
then be stored at locations 
$A006 and $A007. I prefer, 
however, to use an interrupt 
that is maskable. 

Software 
Program A actually imple-

ments time-sharing. The com-
ments should aid you in under-
s tanding how the program 
works. It starts at address 
BEGIN. Also, some hardware 
must be set up so that an IRQ 
i n t e r r u p t is g e n e r a t e d at 
regular intervals (this is ex-
plained later). Each time an in-
terrupt is generated, one pro-
gram is stopped and the next 
one in line is started. For exam-
ple, if program 1 is currently ex-
ecu t ing and we are t ime-
sharing three programs, then 
four interrupts will result in pro-
gram 2 being executed (1 then 2 
then 3 then 1 then 2). With Pro-

gram A, you may time-share up 
to 15 different programs. 

The part of the program that 
actually does the time-sharing 
( the s e r v i c e r o u t i n e ) is 
statements 69 to 83. State-
ments 1 to 64 merely initialize 
various parameters. The in-
i t ia l izat ion routine basical ly 
works thus—init ial ly each pro-
gram is assigned a stack point-
er. The stack-pointer address-
es differ by 16 bytes. That is, 
program 1 has a stack-pointer 
value of END-I-16, program 2 
has a value of END-(-32, etc. 
These values are stored at ad-
dresses STACK1, STACK2, etc. 

The initialization routine also 
clears the condition-code regis-
ter and stores the starting ad-
dress of each program at the 
appropriate position in each 
stack. When the RTI instruction 
is executed, the processor 
fetches all registers (program 
counter included in the fetch) 
from the stack and starts (or 
resumes) a program at the ap-

propriate address. 
The purpose of clearing the 

condition code in the stack for 
each program is that when the 
RTI instruction is executed, the 
interrupt mask bit wi l l not 
become set (which would lock 
up the system). For example, if 
the stack pointer were at $0F00, 
we would clear address $0F01 
and store the starting address 
at address $0F06. An RTI in-
struction would then load the 
condit ion-code register wi th 
$00 and the program counter 
with the number at address 
$0F06. Initially, we don't care 
what the other register con-
tents are. 

The service routine performs 
a very simple function. It stops 
the current program from ex-
ecuting and runs the next pro-
gram in line; it accomplishes 
this by storing away the current 
stack pointer and loading the 
next one. When the RTI instruc-
tion is executed, we do not 
return exactly where we left off 

(that is, resume execution of 
the same program) as is nor-
mally done. Instead, we go to 
the next program. This occurs 
because the stack pointer has 
been changed. 

You will also observe that in 
the service routine, I purposely 
store data where instructions 
are. This is a trick I use to make 
the service routine execute 
quickly, although in general 
this is not good practice. I do 
have another version of the ser-
vice routine that does not do 
this; however, it is sl ightly 
longer. 

For a simple demonstration 
of time-sharing, Program B may 
be used . Th i s p r o g r a m 
assumes that you have a serial 
interface port (which uses an 
ACIA) at the correct baud rate 
at address $8008. You will also 
have to have a terminal plugged 
in at this address. We will call 
this terminal 2. Terminal 1 will 
be at the control interface. If 
you run the Program B starting 

STMT ADDR 

Program A. Time-share program. 

CODE STATEMENT 
1 OEOO ORG SOEOO 

2 OEOO STRING EQU $E07E 

3 OEOO 1N2HEX EQU $E055 

4 OEOO INHEX EQU SEOAA 

5 OEOO CR EQU SOD 

6 OEOO LF EQU SOA 

7 OEOO EOT EQU $04 

8 OEOO CE 0E92 BEGIN LDX #SERVCE 

9 0E03 FF AOOO STX SAOOO INITIALIZE INTERRUPT REQUEST POINTER 

10 0E06 CE 0E61 LDX #MES1 

11 0E09 BD E07E JSR STRING PRINT '#PROGRAMS = ' 

12 OEOC ED EOAA JSR INHEX GET NUMBER OF PROGRAMS TO BE TIME SHARED 

13 OEOF B7 0EB2 STA A NUMBER 

14 0E12 16 TAB 

15 0E13 CE 0EB3 LDX #STACK1 

16 0E16 FF 0E5D STX TEMPO 

17 0E19 CE OEEl LDX #END-l- 16 X-REG NOW POINTS TO THE BEGINNING 

18 OEIC FF 0E5F STX TEMP OF THE STACK AREA 

19 OEIF FE 0E5D A1 LDX TEMPO LOAD ADDRESS OF STACK 1 

20 0E22 FF 0E2E STX STO-l- 1 

21 0E25 08 INX 

22 0E26 08 INX 

23 0E27 FF 0E5D STX TEMPO STORE ADDRESS OF STACK I + 1 

24 0E2A FE 0E5F LDX TEMP 

25 0E2D FF FFFF STO STX SFFFF INITIALIZE STACK I 

26 0E30 6F 01 CLR i . x CLEAR CONDITION CODE REGISTER I 

27 OE32 86 06 LDA A #6 

28 0E34 8D 22 BSR ADD 

29 0E36 FF 0E4A STX ST-l- 1 THE X-REG NOW POINTS TO THE ADDRESS WHERE THE 

30 0E39 86 OA LDA A #10 STARTING ADDRESS OF PROGRAM 1 STARTS 

31 0E3B 8D IB BSR ADD 

32 0E3D FF 0E5F STX TEMP THE ADDRESS OF THE NEXT STACK WILL BE 16 

33 0E40 CE OE73 LDX #MES2 BYTES AWAY FROM THE CURRENT STACK 

34 0E43 BD E07E JSR STRING PRING 'START = ' 

35 0E46 BD 0E7C JSR INPUTX INPUT STARTING ADDRESS 

36 0E49 FF FFFF ST STX SFFFF INITIALIZE PROGRAM COUNTER 1 

37 0E4C 5A DEC B 

38 0E4D 26 DO BNE A1 



39 0E4F 86 01 LDA A #1 BEGIN RUNNING PROGRAM#l 
40 0E51 B7 OEBl STA A STATUS 
41 0E54 BE 0EB3 LDS STACK1 
42 OE57 3B RTI 
43 0E58 08 ADD INX THIS SUBROUTINE INCREASES THE X-REG 
44 0E59 4A DEC A BY THE VALUE IN THE A-REG 
45 0E5A 26 FC BNE ADD 
46 0E5C 39 RTS 
47 0E5D TEMPO RMB 2 
48 0E5F TEMP RMB 2 
49 0E61 ODOA MESl FCB CR.LF 
50 0E63 2350 FCC /#PROGRAMS(l-F)?/ 

524F 

4752 
414D 
5328 
312D 

4629 
3F 

51 0E72 04 FCB EOT 
52 0E73 ODOA MES2 FCB CR.LF 
53 0E75 5354 FCC /START = / 

4152 
543D 

54 0E7B 04 FCB EOT 
55 0E7C 36 INPUTX PSH A SUBROUTINE TO INPUT THE X-REG 
56 0E7D 37 PSH B 
57 0E7E BD E055 JSR IN2HEX 
58 0E81 B7 0E9O STA A DATA 
59 0E84 BD E055 JSR 1N2HEX 
60 0E87 B7 0E91 STA A DATA +1 
61 0E8A FE 0E90 LDX DATA 
62 0E8D 33 PUL B 
63 0E8E 32 PUL A 
64 0E8F 39 RTS 
65 0E90 DATA RMB 2 
66 « 

67 •THE PURPOSE OF THIS SERVICE ROUTINE IS TO 
68 •STOP PROGRAM I AND BEGIN RUNNING PROGRAM 1+ 1 
69 0E92 CE OEBl SERVICE LDX /ifSTACKl-2 
70 0E95 B6 OEBl LDA A STATUS DETERMINE THE PROGRAM CURRENTLY EXECUTING 
71 0E98 48 ASL A 
72 0E99 B7 0E9D STA A STl + 1 
73 0E9C AF 00 STl STS X SAVE THE STACK POINTER AT THE APPROPRIATE 
74 0E9E 47 ASR A ADDRESS(STACK1,STACK2,. . ..STACKF) 
75 0E9F 4C INC A BEGIN TO EXECUTE THE NEXT PROGRAM 
76 OEAO B1 0EB2 CMP A NUMBER CHECK FOR WRAP AROUND 
77 0EA3 2F 02 BLE L3 
78 0EA5 86 01 LDA A #1 IF WRAP AROUND EXISTS EXECUTE PROGRAM#l 
79 0EA7 B7 OEBl L3 STA A STATUS INDICATE THAT THE NEXT PROGRAM IS EXECUTING 
80 OEAA 48 ASL A 
81 OEAB B7 OEAF STA A ST2+ 1 
82 OEAE AE 00 ST2 LDS X LOAD THE APPROPRIATE STACK POINTER 
83 OEBO 3B RTI BEGIN ACTUAL EXECUTION 
84 OEBl STATUS RMB 1 CURRENT PROGRAM IN EXECUTION(l TO F) 
85 0EB2 NUMBER RMB 1 TOTAL NUMBER OR PROGRAMS TO BE TIME SHARED 
86 0EB3 STACK 1 RMB 2 STACK POINTER FOR PROGRAM#l 
87 0EB5 STACK2 RMB 2 STACK POINTER FOR PROGRAM#2 
88 0EB7 STACK3 RMB 2 . . .ETC . . . 
89 0EB9 STACK4 RMB 2 
90 OEBB STACK5 RMB 2 
91 OEBD STACK6 RMB 2 
92 OEBF STACK7 RMB 2 
93 OECl STACKS RMB 2 
94 0EC3 STACK9 RMB 2 
95 0EC5 STACKA RMB 2 
96 0EC7 STACKB RMB 2 
97 0EC9 STACKC RMB 2 
98 OECB STACKD RMB 2 
99 OECD STACKE RMB 2 

100 
ini 

OECF STACKF * RMB 2 
I VI 
102 OEDl END EQU • 

103 • 

104 A048 ORG $A048 
105 A048 OEOO FDB BEGIN 

SYMBOL 

STRING 

VALUE 

E07E 

DEFN 

2 

REFERENCES 

11 34 



at address $0000, a series of 
zeros should be printed out on 
terminal 2. Starting at address 
$0008 will result In a printout of 
all ones. 

We will now time-sfiare botfi 
parts of this program. For this 
part, first press the reset but-
ton. This will set the mask bit to 
a one. Now set the interrupt 
rate to a very slow value, say 
once every ten seconds if 
possible. (We'll discuss the 
hardware to accomplish this in 
a moment.) Now run Program A, 
s tar t ing at address BEGIN 
($0E00). You will then be re-
quired to type In the number of 
programs you want (this is a 
single hex number from 1 to F) 
to time-share, followed by their 
respective starting addresses. 
The data is entered as follows: 

#PROGRAMS(l-F)?2 

START = 0000 
START = 0008 

After having done the above, 
you should see the printout at 
terminal 2 alternate between 
strings of zeros and strings of 
ones. If you slowly increase the 
interrupt rate you will notice 
that the respect ive s t r ings 
become shorter and shorter. 

If you do not have a second 
terminal, you may unplug the 
terminal from the control inter-
face In each of the above steps 
and plug it into the other port 
after having typed a G. Be very 
careful when doing this; you 
should avoid the practice in 
general. 

Perhaps you have wondered 
why I used another I/O port and 
not MIKBUG directly. f>/IIKBUG 
outputs a character by soft-
ware, bit by bit. If you were to in-
terrupt the output routine, the 
output bits would not appear at 
the proper time. That is, you 
cannot output part of a charac-
ter now and the other part later. 
This problem does not occur 
w i t h an ACIA b e c a u s e a 
character is output by a single 
store instruction. 

Hardware 
As stated previously, inter-

rupts must be generated at 
regular intervals. An interrupt 
should be generated by a pulse 
that grounds the IRQ line for a 
very short du ra t ion before 

returning to a high state. This is 
because the IRQ line must 
return to its high state before 
the service routine has com-
pleted its job. If this is not done, 
then another interrupt will oc-
cur immediately after the ser-
vice is completed, causing 
some programs to be skipped 
in execution. A pulse duration 
of 50 microseconds works quite 
well. An interrupt will not occur 
ins ide the serv ice rou t i ne 
because the mask bit will be set 
at that time. If, however, you 
decide to use NMI instead, your 
pulse must be much narrower 
(e.g., 10 microseconds). Other-
wise, the service routine may 
keep interrupting itself, which 
can lead to diff icult ies! 

If you have a signal generator 
that can generate a pulse, so 
much the better. I also under-
stand that SWTP now has 
available an interrupt t imer 
board. In place of these alter-
natives, you may use the circuit 
shown in Fig. 1. There are no 
doubt other circuits that will 
work as well. Resistors R1 and 

IN2HEX E055 3 57 59 

INHEX EOAA 4 12 

CR OOOD 5 49 52 

LF OOOA 6 49 52 

EOT 0004 7 51 54 

BEGIN OEOO 8 105 

A1 OEIF 19 38 

STO 0E2D 25 20 

ST 0E49 36 29 

ADD OE58 43 28 31 45 

TEMPO 0E5D 47 16 19 23 

TEMP 0E5F 48 18 24 32 

MESl 0E61 49 10 

MES2 OE73 52 33 

INPUTX 0E7C 55 35 

DATA 0E90 65 58 60 61 

SERVCE 0E92 69 8 

STl 0E9C 73 72 

L3 0EA7 79 77 

SI'2 OEAE 82 81 

STATUS OEBl 84 40 70 79 

NUMBER 0EB2 85 13 76 

STACK 1 0EB3 86 15 41 69 

STACK2 0EB5 87 

STACK3 0EB7 88 

STACK4 0EB9 89 

STACKS OEBB 90 

STACK6 OEBD 91 
STACK? OEBF 92 

STACK8 OECl 93 

STACK9 0EC3 94 

STACKA 0EC5 95 
STACKB 0EC7 96 

STACKC 0EC9 97 

STACKD OECB 98 

STACKE OECD 99 

STACKF OECF 100 
END OEDl 102 17 

STMT ADDR CODE STATEMENT 

1 0000 8D OE PRGRMl BSR SETUP 
2 0002 86 30 LOOPl LDA A #'0 

3 0004 8D 18 BSR OUTPUT 
4 0006 20 FA BRA LOOPl 
5 0008 8D 06 PRGRM2 BSR SETUP 
6 OOOA 86 31 LOOP2 LDA A n 
7 OOOC 8D 10 BSR OUTPUT 
8 OOOE 20 FA BRA LOOP2 
9 0010 FE OOlC SETUP LDX ACIA 

10 0013 86 13 LDA A #$13 

11 0015 A7 00 STA A 0,X 
12 0017 86 11 LDA A #$11 
13 0019 A7 00 STA A o,x 
14 OOIB 39 RTS 
15 OOlC 8008 ACIA FDB $8008 
16 OOIE DE IC OUTPUT LDX ACIA 
17 0020 C6 02 T1 LDA B #$02 
18 0022 E4 00 AND B 0,X 
19 0024 27 FA BEQ T1 
20 0026 A7 01 STA A 1,X 
21 0028 39 RTS 

SYMBOL VALUE DEFN REFERENCES 

PRGMl 1 0000 1 
LOOPl 0002 2 4 

PRGRM2 0008 5 
LOOP2 OOOA 6 8 
SETUP 0010 9 1 5 
ACIA OOlC 15 9 16 
OUTPUT 001E 16 3 7 
T1 0020 17 19 

Program B. Test program. 



MONOSTABLE 

TT CD4001 

CI* 00001 TO lOO^P 
Rl.Cl DETERMINE FREQUENCY 

1 1/4 CO 

' P lOOpF 

• TO IRQ LINE 

R3, C2 DETERMINE PULSE WIOTH 

Fig. 1. Interrupt-oscillator circuit. 

CI may be changed to vary the 
interrupt rate. 

The question of how often we 
generate an in ter rupt now 
arises. Suppose we were to 
generate an interrupt once 
every ten seconds. If each user 
were printing out data, the 
pr int ing would be done in 
spurts. Another problem would 
be that a user might type In 
data while another program 
was being run, resulting in in-
put being lost. If we increased 
the interrupt rate fast enough, 
the o u t p u t w o u l d appea r 
smooth and continuous. Also it 
would be impossible for a per-
son to type so fast that some 
data might be lost. So, it would 
seem that the faster we gener-
ate interrupts, the better. 

The problem, however, is that 
the service routine takes a fixed 
amount of time to perform its 
duties. As we increase the rate 
of interrupting, the percentage 
of time the microprocessor is in 
the service routine increases. It 
is possible to generate inter-
rupts so fast that 99 percent of 
the time is spent in the service 
routine, meaning that only one 

percent of the processing time 
actually performs useful work. 
Therefore, we should try to 
choose an optimal interrupt 
rate. I find that 100 interrupts 
per second works well. You 
should experiment to deter-
mine what works best for you. 
You could also determine the 
optimal rate mathematical ly; 
this would require that you ex-
amine matters in more detail. 

Programming Considerations 
Suppose you are time-shar-

ing two or more programs at the 
same time. If these programs 
are in different segments of 
memory, there are no problems. 
Often, however, it is desirable 
that programs be able to share 
the same subroutines; this is 
necessary for large programs. 

For example, BASIC might 
take up app rox ima te l y 8K 
bytes. If each of four users had 
his own copy of BASIC, we 
would need at least 32K! If all 
four users could use one copy 
of BASIC at the same time we 
would need only 8K, resulting in 
a tremendous saving in mem-
ory (of course, each user still 

needs his own area to store his 
program). 

But wait a minute! You can-
not take any subroutine and ex-
pect it to work on a time-shared 
basis. As a matter of fact, most 
subroutines would not work at 
all. A subroutine that is reen-
trant is needed. A reentrant 
subroutine is defined as one 
that may be employed by many 
users at the same time (i.e., on 
a time-shared BASIC). Let's go 
over some examples of reen-
t r a n t and n o n - r e e n t r a n t 
subroutines. 

Let's say we wanted to write 
a subroutine that would add the 
contents of the A register to 
that of the B register and store 
the result in the B register. It is 
also desired that the A register 
not be modified when we return 
from this subroutine. The sub-
routine in Program C will ac-
complish this for a single user 
and wi l l prove to be non-
reentrant. 

Suppose two users call this 
routine at about the same time, 
and the values of the A register 
for both users are $01 and $02, 
respectively, upon entry into 
the subroutine. User 1 enters 
the subroutine and executes 
the f i rst three ins t ruc t ions 
before an interrupt occurs. 
Location TEMP will then con-
tain a value of $01. 

Let us now assume that after 
the interrupt, program 2 enters 
the subroutine and is inter-
rupted after three instructions 
have been executed. Location 
TEMP now has a value of $02. 
After the interrupt, user 1 will 
resume execution and execute 
statement 4, a load instruction. 
The A register will now contain 
a value of $02. We will then 

return from the subroutine. 
You will immediately notice 

that from user 1 's point of view, 
the value of the A register has 
been changed from $01 to $02 
upon leaving the subroutine. 
This was not intended. So, we 
have here an example of a 
subroutine that works for one 
user, but falls apart for two. 

Now, let us write the same 
subroutine in a different way, 
as shown in Program D. This 
subroutine turns out to be reen-
trant. We'll assume the same 
sequence of events as in the 
previous example. User 1 will 
save $01 by pushing it onto its 
own stack. When user 2 enters 
the subroutine, it saves $02 on 
its own stack. The crucial point 
here is that each program has 
its own stack. Consequently, 
$01 and $02 are stored in dif-
ferent locations. When each 
program executes the PUL A in-
s t ruc t i on , it does so w i th 
respect to its own stack. This 
means that the proper values 
are restored. Two or more users 
can therefore use this sub-
routine at the same time! 

Another example of reen-
t rant p rogramming can be 
found in the Motorola M6800 
Programming Manual. For ex-
ample, on pages 10-12 a reen-
trant 16-bit multiplication sub-
routine is depicted. The key 
technique here is that every-
thing is first pushed onto the 
stack. The TSX (Transfer Stack 
Pointer to Index) is then ex-
ecuted. All instructions that 
follow are executed in the in-
dexed mode. This is equivalent 
to the work area being in the 
stack. Nowhere in the program 
is there a label designating a 
storage location. 

STMT ADDR CODE STATEMENT 
1 0000 B7 0009 ADD STA A TEMP SAVE A-REGISTER 
2 0003 IB ABA 

3 0004 16 TAB 

4 0005 86 0009 LDA A TEMP RESTORE A-REGISTER 

5 0008 39 RTS 

6 0009 TEMP RMB 1 

SYMBOL VALUE DEFN REFERENCES 
ADD 0000 1 

TEMP 0009 6 1 4 

Program C. A non-reentrant subroutine. 



STMT ADDR CODE STATEMENT 
1 0000 36 ADD PSH A SAVE A-REGISTER 

2 0001 IB ABA 

3 0002 16 TAB 

4 0003 32 PUL A RESTORE A-REGISTER 

5 0004 39 RTS 

SYMBOL VALUE DEFN REFERENCES 
ADD 0000 1 

Program D. A reentrant subroutine. 

In general, writing reentrant 
subroutines may be easy or dif-
ficult, depending on the type of 
instruction set available. For 
example, if the M6800 micro-
processor had a PSH X instruc-
tion, the task of reentrant pro-
gramming would be greatly 
simplified. Other processors 
have defects of their own. 
Perhaps in the future someone 
will design a stack-oriented 
microprocessor. Reentrant pro-
gramming may then become a 
trivial task. Incidentally, stack 
processors have other advan-
tages than the one given. 

You must be careful, though, 
that the stack pointer does not 
change too much from its initial 
value. At the start of execution, 
the stack pointers of all pro-
grams initially differ by 16. This 
will change slightly throughout 
the course of execution. For ex-
ample, if we were in program 1, 
an interrupt might occur after 
we had jumped to a subroutine. 
This would cause the stack 
pointer to differ by 2 from its ini-
tial value. If we nested sub-
routines too deeply, say 8 or 9, 
we could change the stack 
pointer so much that we'd wipe 

out the stack of another pro-
gram! This problem can be 
solved, however, by initially 
separating the stack pointers 
by more than 16. 

S ince the t ime-shar ing 
routine uses the stack pointer 
for its own bookkeeping, you 
must be careful what you do 
with the stack pointer. A com-
mon technique is to use the 
stack pointer to point to a list of 
numbers. This will not work if 
the stack pointer is pointing to, 
say, the middle of a list of 
numbers. It won't work be-
cause on interrupt, the regis-

ters that are stored in the stack 
will destroy some numbers in 
the list. Jumping to a subrou-
tine or doing PSHES and 
PULLS modify the stack pointer 
but are not harmful because 
the stack pointer is changed in 
a way that won't change valid 
data in the stack. 

Remarks 
In this article, I have tried to 

point out some of the essential 
points that must be understood 
in order to implement time-
sharing. I hope I've taken some 
of the mystery out of i t . l 

Here's how theG3mputer 
Workshop works for you. 

So even if your needs are minimal 
right now, we can be a big help. 
Then as your needs grow, you'l 
^now where to come. 

The Computer Workshop 

Our clients get the whole t h i n g -
total systems engineering. We can 
help you with evaluation and deve -
opment of requirements for data 
processing and associated harc-
ware, or give you management 
assistance in developing systems. 
We'll develop and design computer 
systems, and we'll design, organize 
and manage special training pro-
grams for your staff. 
Here's where to find US: offices: BALTIMORE 4005 Seven Mile Lane. Baltimore, Md. 21208 (301) 486-5350/P ITTSBURGH Robar 
Building, 4170 Wm. Penn Highway, Murraysville, Pa. 15660 (412) 327 -0455 /WASHINGT0N, D.C. AREA 1776 Plaza, 1776 E. Jefferson Street, 
RockvllTe, Md. 20852 (301) 4 6 8 - 0 4 5 5 / N 0 R T H E R N VIRGINIA 5240 Port Royal Road, Suite 203, Springfield. Va. 22151 (703 )321-9047 / 
KANSAS CITY 6 East Street, Parkville, Mo. 64152 (816) 741-5055 

Here are some of the f i rms we represent: 
Alpha Microsystems 
Compucolor Corp. 
The Digital Group 
International Data Systems, Inc. 
Lear Seigler 
North Star Computers 
Nev4ech Computer Systems 
Sanyo Electronic, Inc. 
Southwest Technical Products Corp. 
Vector Graphics 



Cassette Recorder 
Disaster: 

Ground Loops 

the problem, and a solution 

Photo 1. Cable adapter made from standard parts. 

Dave Waterman 
834 Oak Lee Ln. 
Alpine CA 92001 

Dave Lien 
8662 Dent Dr. 
San Diego CA 92119 

The ordinary household cas-
set te recorder was not 

designed with anything as ex-
otic as digital data recording in 
mind. Computer experimenters 
pressed the recorder into this 
role. All things considered, the 
device works well. However, 
two p rob lems i m m e d i a t e l y 
arise—-low-level ground loops, 
which can badly degrade the 
system's reliabil i ty, and the 
lack of a convenient means of 
overriding the computer's con-
trol of the drive motor. We'll ad-
dress the problems separately. 

Photo 2. The ungrounding adapter is inserted between the com-
puter and the recorder in the EAR or AUX lines. 

Why the Ho Hum 
The s t a n d a r d c a s s e t t e 

recorder was not designed to 
input audio (data or otherwise) 
via its AUX or MIC jack, and an 
instant later feed audio out 
through the EAR jack—with all 
jacks tied to a common exter-
nal ground. Many recorders do 
not even have a common inter-
nal ground for these jacks and 
the REM motor control jack. 
Those that do usually have a 
r e l a t i v e l y h i g h - r e s i s t a n c e 
g r o u n d . When t h i s shaky 
ground system is tied to the 
computer's common ground by 
way of three separate shielded 
cables (DATA-in, DATA-out and 
REMOTE motor control), the 
ground loops created can com-
pletely destroy the reliability of 
the recording system. 

A Way Around this Hummer 
The standard way out of this 

g round- loop problem is to 
unplug either the DATA-in or 
DATA-out plug from the record-
er, whichever is not in use. It 
usually works but is inconve-
nient, particularly for the half-
way serious computer user who 
values his time. Fortunately, 
there are a couple of simple 
and inexpensive solutions (un-
til more suitable recorders hit 
the market at the right price). 

Photo 1 shows a s imple 
cable adapter made from stan-
dard parts. It consists of a mini-
plug, minijack and a short (the 
shorter the better) piece of un-
shielded wire. This wire is 
soldered only to the " h o t " 
(center) connectors of both 
plug and jack. 

This ungrounding adapter is 
Inserted between the computer 
and the recorder in the EAR line 
or the AUX line, as shown in 
Photo 2. Given the choice, It is 
better to use an unbroken 
shield to the AUX jack to assure 
a good-quali ty recording. A 
properly recorded tape can 
always be reloaded, but a bad 
tape cannot. Keep power sup-
p l i e s and o t h e r p o s s i b l e 
sources of interference away 
from this unshielded adapter. It 
works well. 

The second ground-looping 
solution is a variation on the 
same theme, but it also solves 
the annoying problem of lack of 
convenient motor control. Two 
jacks, one miniature (to match 



MINIATUREN 
JACK 11 

SUBMINtATURE (1 V -
JACK U 

JUMPER WIRE 

SPST \ 
N O > 

MINIATURE PLUG 
" T O EAR OR AUX 

. 5UBMINIATURE 
PLUG TO REM 

I 
I 
IMINIBOX 

Fig. 1. 

the EAR plug) and one submini-
ature (to match the REM motor 
plug), are mounted In a small 
plastic case. The one shown In 
Photo 3 was used to hold a 
burglar-alarm panic switch. A 
shielded cable Is run from the 
EAR jack in the box to the EAR 
plug for the recorder. Note In 
Fig. 1 that the shielded part of 
the cable Is not attached to 
break the ground loop. Another 
shielded cable Is run from the 
REM jack to the REM plug for 
the recorder, but its ground in-
tegrity is maintained. 

Simi lar sw i tch boxes are 
equipped with an SPST normal-
ly closed switch. If this is the 
case with the one you select, 
replace the sw i t ch w i th a 

similar SPST switch with nor-
mally open contacts, as shown 
in Fig. 1. Unshielded jumper 
wires are then connected from 
the switch to the submlniature 
REM Jack- in- the-box (sorry 
about that!). Paralleling the 
REM line with the push-button 
switch allows us to turn on the 
motor. 

We can always turn the re-
corder off with its normal STOP 
b u t t o n . Th i s a r r a n g e m e n t 
allows us to turn the motor on 
for purposes of rewinding tape, 
advancing a cassette past the 
leader or going fast forward to 
f ind a certain spot on the tape. 

Photo 4 shows this handy 
auxiliary control box installed 
with a Radio Shack TRS-80 

tC.3 

Photo 3. Small case with mounted jacks. 

computer system. It should 
work as well with any other. 

Success 
Both of these solutions to 

nuisance problems work well, 
are inexpensive and require no 
special tools or skill. Give them 
a try, and see how much more 
you enjoy your computer . • 



Glen Charnock 
864 Palomar Way 
Oxnard CA 93030 

A Different Search Technique 
don't just try it—benchmark it 

Good things can come in 
small packages. This pro-

gramming trick is so simple it 
can easily retrofit to existing 
programs; yet, it can substan-
tially reduce the time needed to 
search a table. 

The traditional method of 
searching a table is shown in 
Fig. 1. First, a loop index is ini-
tialized. Then a loop is execut-
ed, comparing the table ele-
ment with the search argument 
and incrementing the loop in-
dex until either a match is 
found or the table is exhausted. 
When the loop is exited, the 
loop index points either to the 
location of the matching table 
element or, if no match was 
found, to the last table element 
plus one. 

The new method dimensions 
one extra place at the end of 
the table for a "dummy" value. 
To search the table, first move 
the search value into this dum-
my location at the end of the 

table; then initialize the loop in-
dex and begin looping through 

Fig. 1. Traditional table-search-
ing method. 

the table. This time, however, 
only search for a match and in-
crement the loop index within 
the loop. You don't need to test 
tor the end of the table . . . if 
you haven't found a match by 
then, you will on the last table 
entry because you've already 
moved the search argument in-
to this last entry. Thus, you 
save one comparison for each 
table entry searched (see Fig. 2). 

Depending on the language 
and the way the computer im-
plements subscripts, this trick 
can save as much as half the 
the time needed for the search. 
That's pretty good for such a 
small change! 

I learned this programming 
t r ick f rom the adver t is ing 
brochure of Software Consult-
ing Services of Allentown PA. 
Further details may be found in 
The Art of Computer Program-
ming, Vol. 3, "Sort ing and 
Search ing, " by Donald E. 
Knuth.H 

Fig. 2. A different search tech-
nique. 

i n c INTERNATIONAL DATA SYSTEMS, INC. 
1 1 J ^ m prepaid Shipping added lo COD 

400 North Washington Street. Suite 200. Falls Church. Virginia 22046 U.S.A. Mmitnun order $1000 Master 
Charge accepted 

Telephone (703) 536-7373 

BIG SAVINGS ON PRIME COMPONENTS DUE TO MANUFACTURERS LARGE QUANTITY DISCOUNTS. 

LOW POWER SHOTTKEY 74LS174 1 2 5 BAUD RATE GENERATOR 
74LS175 1.25 

74LS00 2 2 74LS192 2.45 MCI 4411 9 9 0 
74LS02 24 74LS193 2.45 
74LS04 2 4 
74LS08 2 8 TTL 600MHz PRESCALER 
74LS11 35 
74LS13 69 7400 15 11C90 19 00 
74LS30 2 6 7406 2 9 
74LS32 ,34 74121 .35 
74LS74 49 74150 .85 PRIME INTEL 
74LS85 1 99 
74LS90 89 SHOTTKEY 8085 CPU 29 00 
74LS92 89 8251 USART 10 50 
74LS125 .63 74S00 40 8212 PIO 4.00 
74LS126 63 74S30 40 8155 29 00 
74LS151 .95 74S132 1.10 8253 PIT 2200 NO 74LS155 1 25 748196 3.80 8255 PPI 2200 NO 



A P DIP Jumpers for Faster & Easier 
connections. 

AP DIP Jumpers are the low cost high 
quality solut ion to bussing between PC 
boards, mother boards, backplanes and 
more. Available In 14, 16, 24 and 40 pin 
single-ended or double-ended assemblies. 
In standard lengths of 6, 12, 18. 24 and 36 
Inches. Each assembly has molded-on strain relief 
and llne-by-line probeabllity. Contact material Is non 
corrosive alloy 770. Dielectric Is 94 V-O rated, and 
cable is stranded rainbow. 

Order from your A P distributor today. 
Our distributor list is growing daily. For 
the name of the distributor nearest v 
call Toil-Free 800-321-9668. 

: you 

Send for our complete AP catalog The 
Faster & Easier Book. 

y 
Faster and Easier is what we're all about. 

T 
A P PRODUCTS INCORPORATED 
Box 110 • 72 Corwin Drive, Painesville OH 44077 
(216)354-2101 TWX:8ia425-2250 

A22 

The NewMicro Executive \l 
It handles big jobs at a price 
that makes sense to small 
businesses. 

Finally there's a computer 
system that can run your of-
fice wi thout eat ing up your 
profi ts. For less than $15,000 
(or a just-as-
reasonable leas-
ing arrange-
ment), you tL 
can put Micro Executive 11 to 
work handl ing Accounts 
Poyable and Receivable, 
Payroll, Inventory and 
Financial Reporting. (And it 
can be operated by people 

w i thout extensive accounting 
backgrounds.) 

What's more, Micro 
Executive II includes the 
best programs system to be 
found on any micro computer. 

Besides a complete 
business 

sys tem—with ^ 
programs 

for special use, such as in 
medical, dental and insur-
ance offices. 

It also has o word process-
ing system that provides you 
w i th a ful l range of edit ing and 
edi tor ia l services, including 
legal documents and 
contracts, catalogues, letters 

to your customer. 
Doesn't it make sense? 

GDmputer 
Workshop 

offering Microcomputer BusinessSystems 

Offices BALTIMORE 4005 Seven Mile Lone. Baltimore. Md. 21208 (301) 486-5350 KANSAS CITY 6 East Street. Porkville. Mo. 64152(816} 741-5055 ' 
PITTSBURGH Robor Building. 4170 Wm. Penn Highway. Murraysville. Pa. 15660 (412) 327-0455 WASHINGTON, D.C AREA 1776 Plaza. 1776 E. 
JeffersonStreet.Rockville.Md. 20852 (301} 468-0455/NORTHERN VIRGINIA 5240 Port Royal Road. Suite 203. Springfield. Va. 22151 (703) 321-9047 



Kilobaud classified advertisements are intended for use by those 
individuals desiring to buy, sell, or trade used computer equipment 
or software. No commercial ads are accepted. 

Two sizes of ads are available. The $5 box allows five lines of about 
22 characters each, including spaces and punctuation. The $10 box 
provides ten lines of type — again, each line is about 22 characters. 
Minimize capital letters, as they use twice the space of small 
characters. Payment is required in advance v/ith ad copy. We Cc innot 
bill, or accept credit. Oversize ads are not accepted. Each subscriber 
is limited to two (2) identical ads in any given issue. 
Advertising text and payment must reach us 60 days in advance of 
publication. For example, advertising copy for the March issue 
(mailed in February) must be in our hands on January 1. The 
publisher reserves the right to refuse a questionable or not 
applicable advertisement. Mail advertisements to: K ILOBAUD 
CLASSIFIED, Kilobaud, Peterborough, NH 03458. Do not include 
any other material with your ad, as it may be delayed. 

Slock Market, Commodity Time Series 
analysis programs. Exchange with others 
who have worked in this area on computers. 
Bob Lemeer, PO Box 29. Brooklyn NY 
11230. 

PET Owners: Perfect your system before 
trying Las Vegas. Blackjack, baccarat, rou-
lette, craps. Full LV casino rules & options 
give maximum reality. Full screcn graphics. 
All on I cassette. $25. CMS. 431 Monte 
Vista, Dallas T X 75223. 

Augat w/w boards, 24-16 pin cap. or any 
comb, of other sizes. 36 dual w / w edge conn. 
S8, no ICs, S9 w/ lCs S10 w/ ICs & edge conn, 
ppd. in U.S. R. Savilonis. 334 Columbia St. 
Cambridge M A 02141. (617) 492-2095 5-7 
P M EST. 

HP-97 prog/printing calc. Top-of-line. 
Orig. $750, asking $475. P. Davis (201) 
885-1220 (days). 

Sophisticated 2-player football simulation 
on cassette for Radio Shack TRS-80 Level I 
BASIC. Uses graphics to draw field, move 
ball, etc. $12. Dr. S. Haner. Box 17222. 
Tampa FL 33682. 

TRS-80 Sort: in BASIC I, 4K min. Sorts recs 
in memory on 1 or 2 numcric fields in asc. or 
desc. seq. Input from tape, k.b. or both. 
Output to tape or video. Can be subroutine. 
$10 on tape w/doc. To: Software, Box 6153, 
Syracuse NY 13217. 

PET Software: Game and demo programs 
written in BASIC for 4K PET. Includes 
blackjack, children's math, biorhythm and 
15 others. On cassette, ready to load and 
run. plus written descrip. $15.95. R. 
Schmidt, 14 Tinker Rd.. Nashua N H 03060. 

PET users need info? Getting started with 
your PET workbook. $4. Workbook has 
helpful info, sample programs, exerciscs and 
fundamental features of PET BASIC. Send 
SASE for details. D. Smith. Box 921, Los 
Alamos N M 87544. 

Heathkit H9 video terminal assembled, 
$400. Kilobaud issues 1 to 15. $25. Byte 
issues 3 (Nov 75) to 16 (Dec 76) in binder. 
$35. Byte Jan 77 to date. $15. First money 
order. T. Halldorson. 44 Ctr. Grove Rd., 
Apt D-13. Randolph NJ 07801. 

Use Kilobaud Classif ied 

C o n t e s t : 

Another month has gone 
by, and the votes have been 
counted. The article vi^inner 
for the v\/intry nnonth of Febru-
ary is Dr. Mark Boyd, author of 
"Interfacing Tips" on page 72. 

Choice-of-a-book-from-the-
Book Nook winner is Larry 
Nelson of Marion IN. 

To both Mark and Larry, we 
offer congratu la t ions and 
best wishes. 

And to all of our readers 
who are responding enthusi-
astically with their votes, we 
also offer congratulat ions, 
best w i s h e s and g o o d 
reading. 

Keep voting! 

N E W 
F r o i u j c t s 

(from page 15) 

passage. Kinged pieces are iden-

tified on the display and messages 

appear at the right of the board 

relating to each move. 

Included with Video Checkers 

is a 9-page instruction book. The 

game's author has invited pur-

chasers of the cassette to add en-

hancements to the program. 

Therefore, an entire program list-

ing is included. 

RS-232 ADApter for KIM 

Connecting an RS-232 ter-

minal to KIM is easy with ADA . 

This ADApter converts KIM's 

20-mA current-loop port to an 

RS-232 port. A D A does not af-

fect the baud rate and uses stan-

dard power supplies. The unit 

CmC'sADA. 

comes complete with instruc-

tions, is assembled and tested and 

measures 3 x 3'/: x I inches. K IM 

is isolated from the RS-232 device 

by optoisolators. 

ADA sells for $24.50 with 

drilled, plated-through solder 

pads for all connections, or for 

$29.50 with barrier strips and 

screw terminals. 

CONNECTICUT microCOM-

PUTER , 150 Pocono Road , 

Brookfield, CT 06804. 

This Is the Electric Pencil 

The Electric Pencil is a charac-

ter-oriented word-processing sys-

tem. This means that text is en-

tered as a continuous string of 

characters and manipulated as 

such, allowing the user freedom 

and ease in the movement and 

handling of text. Since lines are 

not delineated, any number of 

characters, words, lines or para-

graphs may be inserted or deleted 

anywhere in the text. The typing 

of carriage returns as well as word 

hyphenation is not required since 

each line of text is formatted 

automatically. Whenever text is 

inserted or deleted, existing text is 

pushed down or pulled up in a 

wraparound fashion. Everything 

appears on the video display 

screen as it occurs, which 

eliminates any guesswork. 

When text is printed, The Elec-

tric Pencil automatically inserts 

carriage returns where they are 

needed. Numerous combinations 

of line length, line spacing and 

page spacing allow for any form 

to be handled. Pages may be 

numbered as well as titled. 

Min imum system hardware 

requirements: (Stock system 

—other versions available by 

special order) SOL-20/SOLOS 

(or equivalent: system w/ VDM-1 

and CUTS cassette), 8K of mem-

ory starting at location 0000, 

Printer (TTY, Selectric, etc.). 

Video Display Monitor, Cassette 

recorder. 

The Electric Pencil is available 

from stock at: Interactive Com-

puters, 7646 1/2 Dashwood, 

Houston TX 77036. 

Microprocessor Protection 

Lightning and heavy-duty elec-

trical equipment often create 

power-line surges and transients. 

These can cause extensive dam-

age to valuable microprocessors 

and peripherals. 

Electronic Specialists announc-

es a line-cord transient sup-

pressor that will absorb repeated 

power surges to protect delicate 

equipment. 

Available in 2-prong plug/ 

socket ($11.50) or 3-prong plug/ 

socket ($14.50), these units are 

also available with integral 

power-line hash filtering. 

Electronic Specialists, Box 

122, Natick M A 01760. 

Electronic Specialisls' transient suppressor. 



WHY YOU 
SHOULD 
MAKE A 
CORPORATE 
CONTRIBU-
TION TO 
THE AD 
COUNCIL 
The Advertising Council is the biggest 
advertiser in the world. Last year, with 
the cooperation of all media, the Coun-
cil placed almost six hundred million 
dollars of public service advertising. 
Yet its total operating expense budget 
was only $914,683, which makes its 
advertising programs one of America's 
greatest bargains. . . for every $1 cash 
outlay the Council is generating over 
$600 of advertising. 

U.S. business and associated groups 
contributed the dollars the Ad Council 
needs to create and manage this 
remarkable program. Advertisers, ad-
vertising agencies, and the media 
contributed the space and time. 

Your company can play a role. If you 
believe in supporting public service 
efforts to help meet the challenges 
which face our nation today, then your 
company can do as many hundreds of 
others—large and small—have done. 
You can make a tax-deductible con-
tribution to the Advertising Council. 

At the very least you can, quite easily, 
find out more about how the Council 
works and what it does. Simply write to: 
Robert P. Keim, President, The Adver-
tising Council, Inc., 825 Third Avenue, 
New York, New York 10022. 

I A Public Service ot This Magazine 
1 & The Advertising Council. 

VIDEO 
TERMINAL 

Nov^. a comptett'lv seH-contained v.deo tetm.nal card foi lets than S150 00 
Rftiuirw only an ASCII Kpytioa'd and TV iPi lo become a cofTHHete mteraclive 
terminal fof connection to vouf comouieti ienal 10 port Two units availatiJe. 
common h-aturei ate imitle 5V iupply. ciyMal controlled sync and Ijaud raitis 
(to 9600 baudi, crutiouter an<) keytXJard OI>er,tted cursor contrni (Mr ity error 
antl control, prjvwr on mitrali/atron. torywrd MWCes. Ime ft.e<), rev Irne (eetlt. 
home, return cursor, anst clear lo end of ime Povyer rettuiremenis ate 5V at 
900m.), ouitiut stti IV p |» virleo and serial TTL leyel data 

Features: 
Display 

Characters 

TH3216 
32 characters 

by 16 lines 
2 pages 

Upper case ASCII 

Baud Rates 300-9600 

Controls 

Price (kit) 

Read to/from 
memory 

SI 49.95 

TH6416 
64 characters 

by 16 lines 
scrolling 

Upper/lower case 
optional 

110-9600 

Scroll up or 
down 

SI 89.95 

Above prices include ail IC sockets 

OPTIONS: 

Power supply (mounts on board) S14.95 
Video/RF Modulator, VD-1 6.95 
Lower case option (TH6416 only) 10.00 
Assembled, tested units, add 60.00 

SIJEEfVlEPy 
TH 6416 shown ahovf 

Frequency Counter 
$ 7 9 . 9 5 k i t 

Vou v« rMu«4t*a II ira 1C» 11 r>»f«' 
Co«n1#» h«8 f^ort COu'iI»»» Miltnq 

Vy t»<« tn* M âso'ing n «*»» a* 
P-V1.-5 a Ovt-or c 5C * i.-c-^iTjP'y 
iMc<m«i po*nt m all moM* 9<v>r<9 yOw 'euu>w '••d-
•ng« Warl to u«« me CT.SO nioDit*'' No proMm I f,j>M 
•Oa«))v •» •ell o« 12 VOC M .1 dOM on no VAC Aan' 
•viPtf •ccu»«c>'> Tne CT-SO u»*» tf>* popular Tv ecto' Du'V 

0* 3 Sr̂ MS MMi lor t>«M T»p oft 4 cotof Tv - tn 
ouf arw} ^ ultra accuracv - 001 pom' Trt« CT so 
oM*f* pro<«MK>nai duaUt* 4( in* unrteartj ot c-c* ot 
0 * f V00l» tortJy' 

SPECIFICATIONS 

Gat*'— —3 • • •>» c^.m^i 
PC -'PIS:' t)ot»i»'»c» anflpfev** 

Ow'ai aa-S'-'MLED 4 ne-Tr̂ ' 
Vciyac. Joc" 00'opm "rt̂  TV t -ne Mie-

"OVAC S-a-r^o-i?vOC».«fAf<i 
Si?* AOC'Ot 6 i4 a<u»n-nomcj4# 

PRICES 

CT-50. 60MHz Counter Kit $79.95 
CT-50WT, 60 MHz counter, wired and tested $159.95 
CT-600. 600 MHz prescaler option for CT-50. add .. $29.95 

V I D E O TO RF 
M O D U L A T O R 

Convt-ft anv TV w i to a 
v'Uuu <nun>to'. SuiX't st3t>l<-
s-ifCmt It 4litch ff.>e, tunal>l>' 
ovfr channoK 4 6. Runs uii 
5 - t5V R.-commpnd»Hl hy 
many con>|)ut«'f manufactur< 

Sui v-fJf'o input Com-
plelf h.i. VD 1 S6 95 

LINEAR REGS TRANSISTORS 

741 OP AMP 
MINt DIP 10 S3 00 

555 50 309K 99 NPN 2N3904 type lO'JI-OO 
556 .75 340K-12 99 PNP 2N3906 lype I0S1.00 
566 1,49 7805 99 NPN Power Tab 40W 3 V 00 
567 1 49 7812 99 PNP Power Tab 40W 3/S1.00 
321 149 7815 .99 FET MPF-102Iype 3/$2 00 
145(1 49 7eMG 1.50 UJT 2N2646lype 3 « 0 0 
380 1 49 723 49 2N3055 NPr; Power 75 

IC SOCKETS 
RS232 TTL 8 i . 1" low prolil.' 5 SI 00 
TTL RS232 14 :i<n Ipw p'ofilt- 5 SI 00 
Convei •trt kit 16t>"i low iiiolili- 5 SI 00 
ComplHt«. kit S7 95 40 pin low iiiufile 2 SI 00 

14 pifi wif.. wtap 3 SI 00 

r a n s a ^ a l a s i r c i i s s 
Ba>4072K ROCHESTER NY 14810 17161 27144r7 

tatiafaction 
WM •> moA«r rafvAd 
»4 0>«*ra wM*' >10 
a d 7tc COO- add 

00 NY a«d 7% 
M.OO 

M I N I - K I T S 
FM WIRELESS MIKE KIT 

Tf jmm.t ut) to 300 to any ^ W 
iiKiio S^Tisitiw rnikv imiut t f 
(JUMCS <lv»amic. crystjl Of Cfrd'tt 
c m . k f Runs on 3 to 9 wolK 
FM 1 S2.95 

TONE DECODER KIT 
A cempMM Km* |MC*<M' on a fngi* PC 
Board FMh/fM 400 to WOO Ml aoiuttMM 
traqudncT rwvff* >o>(a9» ••g îaiio'' it? ic 

o«<»a"i.»a» U»aiJtK/flooiowetoonaaa 
COdMg ««»>» on S W »i>»t 
Comptaia Kit. TO < M M 

LED 
BLINKY KIT 

&ytton» Of •a'-mg irV tur^ 
CempialaKrt. Bl 1 

SUPER-SIIOOP AMPLIFIER 
upapmdiac* IS tav'G^ <or •nĉ -io'-ng 

Compiala Kit. BN t 

MUSIC LIGHTS KIT 

WV3 <>"*m uc « ax •art* OmICPJ 

C<Mn»l«la Ktt ML-t i 

SIREN KIT 
On^a* ue*ar<) ar<d ac--<.aftJ c< 
aciariNic ot pcKa fcran ?3t>~« awd« i 
put runt on )-9 voKi u«M MS < 

r.o0«>tata Kit SM 3 U 

POWER SUPPLY KIT 
• raoutaiad pro-

*>aaa .«iawa xiS m nô ta ar>d 
voM* m t SOnv Md r«9u>«<on OOOd 
» Kar.ng and »./• Krf lt»<»to»w»i 
ftoou-rM 64V «( I amc and IS 10 XWCT 
Conwiala Kit. ra-3LT .. M t l 



NOW HEAR THIS ! ! ! 
HEX DISPLAYS ARE HERE! 

• 4 bils in dispays Q through F 
• Built in latch and leading zero blanking 
• Use 6 modules to display hex address and data 
• Connect 2 modules to an output port to display 
registers, data. etc. 
• End confusing strings of discrete LEDs 

7 seg. 1/3 in. display • • - $6.80 
7seg. '/j in. display- • • $7.50 

N O R T H S T A R S O F T W A R E 

• Variet> package inventory, hex and dec. 
translators, memory fill, electronic Design, memory 
test, games, and more complete package on one 
double-sided diskette • - $20 
• Additional double-sided diskettes • • $5 

Add S I shipping and handling for orders under $20 

MC or V ISA welcome 24 hours 

MIDWEST DIGITAL 
8 6 3 Wood Ave. W i c h i u , KS 6 7 2 1 2 

3 1 6 - 7 2 2 - 1 7 n M 4 2 
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Santa Barbara CA 

The Southern California Swapfest is being held in Santa Bar-
bara on July 1. John Craig says, "We're going to have an old-fash-
ioned, down-to-earth, good-time swap meet for computer hobby-
ists, electronics experimenters and hams from all over California." 

Atlanta GA 
The 16th Annual Convention of the Association for Educational 

Data Systems will be held in Atlanta GA, May 15-19,1978. For fur-
ther information, contact: Dr. James E. Eisele, Office of Com-
puting Activities, University of Georgia, Athens GA 30602. 

Washington DC 
Amateur Computing 78 microcomputer festival will be held July 

22-23 at the Sheraton National Motor Hotel, Arlington VA. 

INTRODUCING 
THE OE 1000 

VIDEO TERMINAL 

The OE 1000 is a low cost terminal for use with 
any computer having serial ASCII capability. 
Just add a modified TV or video monitor. The 
following features can be found on the OE 1000: 

• 16 lines X 64 characters 
• 128 characters, including upper and lower 

case 
• Has full x-y cursor control 
• Keyboard operates in either upper/lower case 

orTTY mode 
• Packaged in high impact plastic case 
• RS 232 or 20 ma current loop 

Price for the OE 1000 is 
S275.00 kit form • S350.00 assembled 
Call or write today. MC or BAC accepted 

OTTO ELECTRONICS 
P.O. Box 3066 Princeton. N.J. 08540 

(609)448-9165 

The 
Software 
Collection 

^ 
i . v ' ^ V ^ t i L j - r r r r 5 L BVTESHDP 

the affordable computer store 

4 West Mission 
Santa Barbara, CA 

93I0I 
(80S) 966-2638 



PIXE'PLEXER" 
Ends ttiose S P E C I A L V ideo Monitor P R O B L E M S ! 

Pixe-Plexer is an IC type modulalor-RF oscillator for 
interfacing audio, color and regular monochrome video 
signals from computers, T V cameras, VTR's, games, etc., 
for display on any regular T V set via the antenna 
terminals. Power requirements: 15V ®50 ma max. 
Operates on ch. 2-6 tunable. Includes 3.58 Mhz color 
subcarrier and 4.5 Mhz audio subcarrier with varactor 
modulator. R Y and B-Y inputs. Analog or digital inputs. 
Complete with IC data sheet and instructions. Numerous 
circuit variations from deluxe to simple. 
For all other video display needs, don't forget our 
popular "Pixe Verter" Mod. RF kit. Model PXV-2A. 
$8.50. 

Available from your local dealer or factory-direct. Phone 
or write for additional assistance. Dial 402-987-3771. 

- j f \ 
13-K Broodwoy ATV Research Dokoio City, NE . 

M - ^ ^ ^ C T ^ A 4 3 68731 

Datapoint CRT Terminals 

F u l l y - A s s e m b l e d — G u a r a n t e e d 

# 3 3 6 0 $649.50 
• Add $15 packing refurbished 
• Shipped FOB Washington, D C Terms check, M O, 
or charge 
• 90 -day guarantee • Scrol l ing version $695 .00 
Model 3360 speeds I tom 300 -4800 Baud, numeric 
keypad, cursor controls. Edit, Block-Transmil, search 
modes ASCII Keyboard with codeable options. 
Green phosphor. 24 80 ch lines, addressable cursor: 
RS-232C serial interlace, other speeds available. 
Manual StO. cable kit $9 95 Datashare/ IBM-2260 
compatible version $ t, 100 00 • Model 3000 $825,00, 
M - 3 3 ASR Teletype $895, KSR $725, All M - 2 8 , 35 
components available, also Modems, readers. 
Q U A N T I T Y D I S C O U N T S AVAILABLE Leasing, ser-
vice at low prices 

T E L E C O M M U N I C A T I O N S S E R V I C E S C O . 
8 0 x 4 1 1 7 , A lexandr ia . Va. 22303 1 - 2 6 

7 0 3 - 6 8 3 - 4 0 1 9 / TLX 89-623 

C o m p l e t e r e t a i l 8 1 s e r v i c e c o m p u t e r 
o u t l e t i n 

LONG ISLAND 
FREE CONSUL TATION ON ALL 

YOUR NEEDS 

I n s t o c k — I M S A I , P o l y m o r p h i c , T D L , 

D i g i t a l S y s t e m s , T a r b e l l , S o r o c , 

L a r g e v a r i e t y o f m e m o r i e s , 

i n t e r f a c e s , s o f t w a r e , b o o k s Si m a g a z i n e s 

PRINTERS • FLOPPIES • CRTs 
Custorn designed systerns for 

personal, educational & business use 

F r e e N e w s l e t t e r — S y s t e m s 

D e m o n s t r a t i o n — B e s t S e r v i c e 

C o m p u t e r 1 1 J t c r o s y s f e m s 

1 3 1 1 N o r t h e r n B l v d . 
M a n h a s s e t N Y 1 1 0 3 0 C 4 4 

( 5 1 6 ) 6 2 7 - 3 6 4 0 
O p e n T u e s - S a t : W e d - S a t 1 0 - 6 ; T u e s 1 0 - 9 

"RKMarL" is publishetJ quartfrly 

Copynght © 1978. Heath I'ser s Croup 

T w u Heaihki l I 'ser Orjiani/alions?? 

BULK RATE 
U.S. PotU9« 

PAID 
HMtti Company 

You may have noticed that there are two entirely 
separate organizations for Heathkit computer users. 
HUG is the official Heath sponsored ofBanization. 
The second organization publishes a p e r j ^ i c news 
letter called BL'SS. This second organizaSon is not 
affiliated with Heath Company in any way. Neither is 
it approved, sanctioned, or recommended- Heath 
Company bears no responsibility for the material it 
publishes or the advice it gives. The official, inside 
word w i l l always come through HIIC. If you want the 
latest word on new priMjucts. soflware updates, and 
other juicy n^vun. keep rfa<ling K KM ark. 

BUSSlf^/'-''' 
32S 
W a s t i / A i ^ t o n ^ p . C . 

T h e o i B U S S 

C d t n t O o f A h o i t T h e . S a / r J e T f / n e 

P ^ ' ^ T h e F i r s t / s ^ u e o i R m A 
R e ^ ^ r Service. F 4 

PRINTED CIRCUIT 
BOARDS 

(BA.RI BOAR05 O N l f J 

29.95 EA. 
Y O U R C H O I C E O F 

S - 1 0 0 B U S 
8 K W W E X T 4 K R O M 

O R 
6 8 0 0 B U S 

8 K W W E X T 

We a / s o stock components 
for all a b o v e boards. 

G u a r a n t e e d , If n o t c o m p l e t e l y 
s a t i s f i e d r e t u r n f o r r e f u n d . 

W e b a c k e v e r y t h i n g w e se l l . 

S E N D SASE F O R O U R C A T A L O G T O : 
B A R N E S E L E C T R O N I C S 

P . O . B O X 6 7 3 
O A K R I D G E , T N . 3 7 8 3 0 

PAYMENT TERMS CASH WITH ORDERS. 
ALL ORDERS F O B OAK RIDCE. TN. 

TN. RES. ADD 4Vi%. ADD S2.00 PER BOARD 
FOR POSTAGE AND HANDLING. 

(WE ACCEPT MASTER CHARGE AND B.A.C.) 

MINI DIP SLIDE SWITCH 

9 S w i t c h e s - $ 1 . 7 5 > ^ 

8 S w i t c h e s -

7 S w i t c h e s -

W r i t e f o r o u r F R E E f l y e r . C o n t a i n s 

h u n d r e d s o f d i f f e r e n t i t e m s : 

• 7 4 0 0 T T L S e r i e s I . C . ' s , L i n e a r s , 

V o l t a g e R e g u l a t o r s 

• U s e d T e s t E q u i p m e n t 

• C o n t i n e n t a l S p e c . S o c k e t s & 

B u s S t r i p s 

• D a t a k C o r p ' s C o m p l e t e L i n e o f 

P h o t o E t c h S u p p l i e s 

• I . e . S o c k e t s , R i b b o n C a b l e 

• C a p a c i t o r s , L E D ' s , e t c . , e t c . R 1 8 

R.W. ELECTRONICS, INC. 
3 2 0 3 N o r t h W e s t e r n A v e n u e 

C h i c a g o , I l l i n o i s 6 0 6 1 8 

3 1 2 - 2 4 8 2 4 8 0 

VIDEO TERMINAL 
M0DEL795 VIDEO DISPLAYTERMINAL 

W i t h 7 x 1 0 " m a g n e t i c a l l y -
d e t l e c t e d C R T . W i t t i i n t e r -
n a l D C - t o - O C c o n v e r t e r . 
1 0 K V s u p p l y , h o r i z . a n d 
v e r t , d e l l e c t i o n a t n p s : 
i n t e r n a l m u f f i n f a n . C o n -
t r o l s tor i n t e n s i t y , v e r t , 
a n d t i o n z . g a i n / p o s i t i o n . 
R e q u i r e s 1 1 5 V A C 6 0 H z . 
L e s s p o w e r c o r d . 1 5 ' / ! X 
1 7 ' / ; * 2 1 " : S h W t : 1 0 0 l b s . 
U s e d . R e p a r a b l e S 5 9 . 5 0 

K R S - 3 3 T E L E T Y P E W R I T E R and 
KEYBOARD - 100 W P M , e o o o p e r a t i o n s p e r 

s e c . U t i l i z e s A S C I I c o d e w i t t i p a r i t y b i t : 8 ' / ; " s p r o c k e t -

l e d p a p e r . 1 1 5 V A C 6 0 H z . B ' / j x I B V i X l B ' / ? " : S t i W t : 

5 0 l b s . U s e d , o p e r a t i o n a l , but m a y r e q u i r e s o m e 

a d | u s t m e n t . L e s s c o v e r . S 2 5 0 . V^lth c o v e r . S 3 0 0 . 

W r i t e f o r N e w ' 7 8 C a t a l o g o f G o v e r n m e n t a n d 
C o m m e r c i a l E l e c t r o n i c S u r p l u s 

A l l p r i c e s F . O . B . L i m a . Ot i lo 

I t e m s o v e r 5 0 l b s . s t i i p p e d m o t o r f re lg t i t c o l l e c t . 

A d d r e s s : D e p t . K • P h o n e : 4 1 9 / 2 2 7 - 6 5 7 3 F 1 

FAIR RADIO SALES 
1 0 1 6 E. E U R E K A • B o x 1 1 0 5 • I I M A , O H I O • 4 S S 0 2 

Its 
ytes 
ooks. 
argains 

IVI17 

IMSAI et al 
MARKETLINE SYSTEMS, Inc. 

2 3 3 7 P h i l m o n t A v e . 

H u n t i n g d o n V a l l e y , P a . 1 9 0 0 6 

2 1 5 / 9 4 7 - 6 6 7 0 8 0 0 / 5 2 3 - 5 3 5 5 

2708/16 
EPROM PROGRAMMER 
for the F-8, 6800, 8080. 1802, 

or KIM-l microcomputers. 

• R A M s t a r t i n g address . 
P R O M s t a r t i n g address , 
n u m b e r o f b y t e s t o be 
p r o g r a m m e d c a n b e easi-
ly s p e c i f i e d . 
• I nc ludes s o f t w a r e for 
v e r i f y i n g p r o g r a m m i n g . 
• H a r d w a r e requires o n l y 
1 '/2 I / O por ts to in te r face 
to any m i c r o c o m p u t e r . 
• L o w I n s e r t i o n f o r c e 
p r o g r a m m i n g s o c k e t . 

Features: 

Assembled and tested w/so<iware S59.95. Kit $49,95 
Kit w/out software but w/software instructions 
S33.00. We ship 3 days ARO for M.O. or C.O.D. After 
1 PM 804-g73-&48Z 

Optimal Technology, Inc. 
Blue Wood 127 

Earlysville, VA 2 2 9 3 6 0 1 0 



MICRODESK 
Overseas agents and distributors 
are waiting to sell your products 
in foreign markets. 

Find out how to find them. Fast. 

The perfect home 
for a personal or business computer 

48" X 24" X 26", Shelves 23" x 23", One Adjustable 
MICRODESK $96.50 113 lbs. F.O. B. Wichita 

COMPUTER SYSTEMS DESIGN 
1611 E. Central Wichita, Kansas 67214 

DEALER INQUIRIES INVITED 

You've got a great prod-

uct. With great domestic 

sales. And now you want 

your share of the annual 

$107 billion U.S. export 

market. But who's going 

to handle that product 

thousands of miles from 

home? The U.S. Com-

merce Department can tell 

you. Because through our 

Agent/Distributor Ser-

vice, we'll match your 

product with up to six 

firms that are ready, will-

ing and able to represent 

you in the countries you 

choose. To learn more, 

write Secretary of Com-

merce, B IC l i e , Wash-

ington, D .C . 20230. 

A Public Service of This Magaz ine & The Advert ising Counci l 

The 1978 Atlanta HamFestival 
and 

Georgia State ARRL Convention 
June 3-4) 1978 

Downtown Atlanta Marriott Hotel 

GIANT covered Fleamarket/Swapshop! • 140 Major Exhibits! 
More than 50 Forums/Meetings! • Special MICROPROCESSOR Section! 
FCC Exams! • Programs for Ladies & Children! 
Parking for thousands of cars! Activities Galore! 

Registration: $3 per person IN ADVANCE, $4 at the door 
Ladies & Children FREE! 

If you do not receive a Preregistration Packet by May 1st, write: 

Atlanta HamFestival 1978 
100 Woodlawn Drive 

Marietta, Georgia 30067 
or call Area 404/971-HAMS anytime day or night (PLEASE DO NOT CALL BEFORE MAY 1st) 

Hotel Rate: $26 per day single OR double! 
Write for Hotel Reservations to: 

Marriott Hotel • Courtland at International Blvd. • Atlanta, GA 30303 
or phone: Area 404/659-6500 and hurry, hurry, hurry! 

THE BEST HAMFEST IN THE WORLD! 



VERY AFFORDABLE 
INTEL 2716 
TMS 2716 
2708, 2704 

YET VERSATILE 
$94.50 

EPROM PROGRAMMER 

;ifei€R$2icp 

Our new DS 2716 EPROM Programmer connects to IV2 parallel I/O 
port [PIA] and 5V power supply or plugs directly Into 2716 [2708, 
2704] EPROM socket on any computer via 4 8 " flat cable 
No other wires to hook to Interrupt request, waH line or external power 
supply 

All control sequences, voltage and timing generated on programmer 
board 
Unique handshake control assure error free programming - latched 
data verified before programming pulse Is applied 
Your computer does data transfer and sequence Initialization over the 
address lines [read only socket] or data bus [I/O port] 

On board high efftolency noiseless DC to OC converter, or 30 V minia-
ture battery for marginal power supply [good for 100 programming!] 

Programs Intel 2716, TMS 2716, 2708, 2704 [switch selectable] 

Program and Read mode [switch selectable], Verify [software select-

Simple software Instructtons Included for your convenience 

DS 2716-K KIT [no enctosure and ZIPS] $ 94.50 
O S E N C L E n c k i s u r e [ 7y2" *4y j " x 2 " ] S 8.75 
D S Z I F S Zero Insertion Force Socket $ 5.25 
03 2716-A Assembled [ E N C L & Z I F S included] $147.00 

ELEN PRODUCTS, Inc 
Digital Service 
P.O. BOX 1233 
Akron, Oh 44309 

Delivery: 
Kit - 7 days ARD 
Assembled - 1 5 days 

S e ' 

. u o t ^ -

' NOT A KIT ^ ^ 
' Power supply included 
' Rack mounted 

versions from S210 
Fan, line cord, fuse, 
EMI filter, power switch 
Desk top versions from S240 
Cutouts a v a i l a b l e for most 
drives: standard a n d mini 

Write or call for a copy of our 
detailed brochure which includes 

our application note BUILDING 
CHEAP COMPUTERS. 

INrEGR̂ND 
(209) 733-9288 

% 8474 Ave 296 • VISQlio. CA 93277 
mil W e a c c e p t BankAmer icord /V iso 
w a n d Master C h a r g e 

TELETYPE' MODEL 33 ASR 
( O M P I T K R I / O ( O M P I K I K W I T H 

• T a p e P u n c h • R e a d y l o ( i o 

• T a p e R e a d r r • L i n e / L o c a l H i r e d 

• ( . u a r a n t r e d 3 0 D a y s 

$840 00 

t I A 
^ T ACX) 

I N C L U D I N G PACKING 

F O B. N.J. FACTORY 

COMPLETE COVER READY TO INSTALL . 
COPY HOLOEH (1820361 
TAPE UNWINDER 112-NEWl , 
«IND UP PAPER TAPE WINDER l l - l 
ELECTRIC PAPER WINDER ILPW 300 NEWI 
DEC TYPE READER RUNCARD 
ACOUSTIC COUPLER 

0MNITEK601AINEWI 
READER POWER PACK (1821341 
EIARS^232 INTERFACE 
ACOUSTIC COVERS w.Hi FAN (NEWI 

S 3S 00 
S 14.00 
S 55.00 
S 5 2 X 
i SO W 
S 4S.X 

SI 60.00 
S 3SW 
S S S X 
s2saoo 

It ils for TKI,KT\ PK° Wr Have ll. 

Cffi 
if >ou don'l nhal >»u need. C.AI.I. or VNKITK! 

T E L E T Y P E W R I T E R COMMUNICATIONS SPECIALISTS 
550 Suringlield Avtnue • Berkeley Heijlm, N J. 07922 T 1 3 

12011464 5310 • TWX: 710 98&301G • TELEX: 13 6479 

SUBSIDIARY OF VAN'S W2DL T ELECTRONICS. 



Same day shipment. First line parts only. Factory 
tested. Guaranteed rribney back. Quality IC's and 
other components at factory prices. 
INTEGRATED CIRCUITS „ ,„, 
T4Mni 
7«0M 
7Ui*H 

7tKm 
urm 

74tnii 
74?? m 
74?96H 
7«3tM 
743eW 
74J67« 
7 « M m 
74lSaiM » 
74isa?« n 
74is««i a 
741SOM n 
741S0SN » 
741S'0« ?5 
74LS]M 40 
74LS14II 90 
7(i&m H 
74ii7» n 

7*LSm 
741S30M 
741S3W 
741S3M 
:4lS74N 
741S7M 
741S«» 
74LS93M 
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7415190* 
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lUSX'i immu 
LM3W-1S 
Luâ oT'S 
Llil3?0T-« 
LI1320M2 
IM320TIS 
LU»4N 
LU1»N 
LIU4WS 
IWMCK'I 
H040K-12 
II040«J4 
III340T-5 

n LM»or-is 
M HU40T-18 
30 IMM0T J4 
U LI043H 

IH773H« 
LH73M 

tJ LM741CM 

C034001 » ( 
CtMOOO 16 ( 

> 004001 71 ' 
I C04002 21 
: 004006 I 10 

C04007 21 
> C0400« 21 

C04009 39 
004010 » 
004011 21 
004012 21 
OMOI} 36 
C04014 « 
C0401i 

C04»S3 &7S 
C04M6 2 2S 
CD4&«3 4 SO 
C04MS I 10 
C040132 }!» 
74C00 21 
74C04 33 

«7 
91 LU74rHN 
91 lM74m 
9i LU1303M 

106 IU1304 
1 9S Lyi30S 
67 lMt307 
(9 LWT}IO 

iMt4se * 
luiaoo 

90 t»"»12 
67 

' C0401I 
; 00401; 

116 36 
w C0401I W 
£ 0040*9 21 

. « 004020 102 
'0 004«1 I 02 

< ^ 004022 N 
I S g s s 

1W IU21I1 
I 90 IU2902 

IU39D0H 
, S IU390S 

ir III3909H 
U IKUMV m MMa 

KfSWN 
K WSMV 
n wsstA 

1 70 Î WTV 
I U 
1 u niH 
!M 7S106 
1 iO 7S491CII 
160 ntVCH 
• 15 744»4CJI . 
» AMDContRnn 

: 004029 I 02 
C040M 21 

I C0403S 102 
I 004040 1 02 

004042 71 
004043 63 

I C040U 63 
; 004046 1 67 

C04049 36 
CD40M 36 

' 004051 1 13 
; 004Q60 1 42 
' 004006 71 
' C040H 40 
I C04069 40 
• C04070 40 
' 004071 ?1 
' CO4072 
'-0)4073 
'.C0407S 

74CI0 n 
74CI4 210 
74C20 26 
74C30 2S 
74046 2 a 
74C74 n 
74C76 1 40 
74C« 1 IS 
74C93 1 40 
74CIM 3 00 
740160 1 44 
74017S 2 00 
740182 2 40 
740221 2 74 
74C906 3 00 
740906 1 SO 
740914 I tS 
74W22 7 50 
74CW3 7 50 
74C925 10 50 
74Cm 10 50 
740127 TO SO 
IIItRFkCt 

MIK>262 
yU5320 
UUU30 
PO41t0.3 
P041l[>-4 
PS101 
4200« 
82S2S 
91102A 
M00165-5 
MW57100 
Gutrsesoo-i 
UCU6S71A 

P.O. Box 4430IVI Santa Clara, CA 95054 
will call only: (408) 988-1640 

Scott Blvd. ^ 

r E L E C T R O N I C S 
tnOAL nODtKTS 

I S »36l 
aocM 
UMU09 
MUU11 
IIMS312 
UII5313 
WU5314 
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MM5 16 
WMUia 
UU5369 
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CTTOOt 
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CT7010 
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I 0SQ026CM 
> OS0056C*I 
, IUI53104 

(255 
OOPIKI2CO 
C0f1l61 
6S20 

12 95 327MHt I 6432 WK{4S0 

4 25 2 097152 MKi 7 75 
4 25 2 4576 MH/ 7 SO 
4 25 3 2768 UMI 7 50 
3 90 5 0688 Hh: 4 SO 
3 90 5 165 UW 4 SO 
3 90 5 7M3MK; 4 50 
I 00 6 553C MKi 4 50 

I 31811 U»U 4 25 

UAiiT rvo 
AYS 101J 
AVS-IOU 

1702A 
HI2S23 
11825123 
NC2S126 
N87St29 
N82S131 
M82S136 
M2S137 
2706 

1 10 80)88 
I 10 8700CJ 
1 to 8701CK 
1 10 I 750U 
t 10 10130 
1 10 »400CAf 
1 10 1017103 

450 
1 75 

J 40 
C04081 21 1 
004082 21 I 
C04116 47 
CO4490 SSO 
004507 too 
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C04510 I 02 
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:IIOflT n 
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24 50 
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2H3C55 
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lOOpntm 015 Sp«rtyiit675 
KCT80AltDt 
hnwyl>O4r<IS10 95 
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S3 U> ASCM U««owd M 55 00 
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UOt 
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(»WCf»»fi« IffMr flttr yrtow CWI 
COaniKflTU SPfCIAUliS m Mck 
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tartsktt IWMitUt SI8 88 
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32-230f CktpoUMprobtcow • 2-
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COaPUTH 80ARD UTI 
8KftAUB(MrdM $134 95 
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(iMAdw »e«fl • cpnMCler 12 50 
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l6KEPW)U»g«dM»oPnOUS 74 50 
)6K Sialic HAM botie U 395 00 
•Mrs tlw n«M| DM M $665 00 

Smtttat Mom PMAMUA 
3»M tWt 

EKMe H00165-5 8 

Opfr*et VMI OC » S UK; 
rrti i25-l,E0ase>ity I8S8 
Vwci WliMM IBlldl 50 
PirMrwtci I88A lo«M 
AMIymRK $1H88 
Mo«nlOlr«rf 

EipiAOrr K4 $299 00 
Wooti ISOBM 

GrttMr 1369 00 
TUNSfORMfRl 
12 Vol 300 mi tr«iiflenM' I 25 
12 6V 01 600 «« 3 75 
12V250 nuni plug 295 
t2V CT 250 mi Ml plw« 3 50 
24V CT 400 mi 3 95 
tov t 2 imp arw p«.g 4 85 
0<$nAr L(0$ 
UAtll CA 270 2 90 
MAN3 CC 125 39 
UAHTJ 74 OACA 300 1 00 
CK.704 CC 300 1 25 
DL70 7 01 70711 CA 300 1 00 
- - - CA.CC 
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Ol7iO 
FN03H 
f«ft(ttS07 
FNOiinSIO 
(NDamBor 
4»gNM)t« 
DGinMHtm 

CC 600 1 9S 
CC 357 

COCA SCO 
CCC* SCO 
CC.CA BOO : 

MMlMiDI UiMtk 
* anm UO anon M am 

.lOmfiu «tsoo 

Sinclair ZVi Digit Multimeter 
Batt. oper. ImVand.lNAtesoiulion. Re-
sistance to 20 meg. 1% accuracy. Small, 
portable, completely assem. in case. 1 yr. 
guarantee. Best value ever! S59.95 

Not a Cheap Clock K l t S 1 4 . 9 5 
Includes everything except case. 2-PC 
boards. 6-.50" LED Displays. 5314 clock 
ctiip, transformer, all components and 
full instructions. Same clock kit wiUi'.SO" 
displays. $21.95 

Digital Temperature Meter Kit 
Indoor and outdoor. Automatically 
switches back and forth. Beautiful. 50" 
LED readouts. Nothing like it available. 
Needs no additional parts for complete, 
full operation. Will measure -100° to 
' 2 0 0 ' F , air or liquid. Very accurate. 
Complete instructions. S39.95 

NiCad Batt. Fixer/Charger Kit 
Opens shorted cells that won't hold a 
charge and then charges them up. all in 
one kit w/full parts & instruc. S7.25 

RCA CosmacVIP Kit 275.00 
Video computer with games and graphics. 

7 8 IC Update Master Manual 
1978 IC Update Master Manual S30.00 
Complete IC data seleclor 2175 pg. Mas-
ter reference guide. Over 42,000 cross 
references. Free update service through 
1978. Domestic postage 33.50. Foreign 
$6,00 Final 1977 Master closeout S15.00 

New Cosmac Super " E L F " 
RCA CMOS expandable microcomputer 
w/HEX keypad input and video output for 
graphics. Just turn on and start loading 
your program using the resident monitor 
on ROM. Pushbutton selection of all lour 
CPtJ modes. LED indicators of current 
CPtJ mode and four CPtJ states. Single 
step op. for program debug. Built in pwr. 
supply. 256 Bytes of RAM. audio amp. & 
spkr. Detailed assy. man. w./PC board & 
all parts fully socketed. Comp. Kit 
S106.95 High address display option 
8.95: Low address display option 9.95: 
Custom hardwood cab.: drilled front 
panel 19,75 Nicad Battery Backup Kit 
w/all parts 4,95 Fully wired and tested in 
cabinet 151,70 1802 software xchng. 
dub: write lor info. 

4K Elf Expansion Board Kit 
with Cassette l/F $79.95 
Available on board options: IK super ROM 
monitor S19.95 Parallel I/O port S7.95 
RS232 l/F $3.50 H Y 20 ma l/F S1.95 
S-100 Memory l/F S5.30 

Tiny Basic lor ANY 1802 System 
Kansas City Standard Cassette $10.00 
On ROM Monitor $38.00 
Super Elf owners take 30° i 

Original Cosmac " E L F " kit 
All parts and instructs. S89.S0 
Board only 14.95 

Video Modulator Kit $9.95 
Convert your TV set into a high quality 
monitor without affecting normal usage. 
Complete kit with full instructions. 

60 Hz Crystal T ime Base 
K i t $ 4 . 7 5 Converts digital clocks 
from AC line frequency to ciystal time 
base. Outstanding accuracy. Kit includes: 
PC board, MM5369, crystal, resistors, 
capacitors and trimmer. 

Clock Calendar Kit S23.95 
CT7015 direct drive chip displays date 
and time on .6" LEDS with AM-PM indi-
cator. Alarm/doze feature includes buz-
zer. Complete with all parts, power supply 
and instructions, less ca.se. 

2.5 MHz Frequency Counter 
K i t Complete kit less case S37.50 

30 MHz Frequency Counter 
K i t Complete kit less case S47.75 
Prescaler Kit to 350 MHz 519,95 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 - 5 volts. 
3.2768 MHz crystal accuracy. Times to 
59 min., 59 sec., 991 /100 sec. Times std., 
split and Taylor. 7205 chip, all compo-
nents minus case. Full instruc. 

Auto Clock Kit $15.95 
DC clock with 4 - . 50 ' displays. Uses 
National MA-1012 module with alarm 
option. Includes light dimmer, crystal 
timebase PC boards. Fully regulated, 
comp, instructs. Add S3,95 for beautiful 
dark gray case. Best value anywhere. 

TERMS: $5.00 mIn. order U.S. Funds. Calif resiilents add 6% tax. FREE: Send for your copy of our NEW 1978 
BankAmericard and Master Charge accepted. QUEST CATALOG. Include 24c stamp. 
Shipping charges will be added on charge cards. 

/ ^SOLID CAREER OPENING^ 
WITH HEATH 

Y o u k n o w us for our q u a l i t y H e a t h k i t s — and 
for our r e p u t a t i o n for " d o i n g things r i g h t . " O u r 
progress s tory goes far back , a n d prospects are 
very favorab le for the years ahead. 

SOFTWARE 
DOCUMENTATION WRITER 

A n e f fec t i ve , p r o v e n technica l w r i t e r needed to 
w r i t e H e a t h k i t c o m p u t e r systems opera t ions 
manuals and app l ica t ions procedures. A B. Sc. 
CS or e q u i v a l e n t is requ i red . Candidates must 
be fami l i a r w i t h L S I - 1 1 & P D P - 1 1 , s o f t w a r e 
a n d app l ica t ions p r o g r a m m i n g , higher level 
languages, a n d o p e r a t i n g systems, pr inciples and 
techniques . 
Salaries are c o m p e t i t i v e , w i t h exce l len t benef i ts 
a d d i t i o n a l . O u r ideal loca t ion is a pleasant , 
small c o m m u n i t y on L a k e M i c h i g a n , 9 0 
m i n u t e s f r o m Chicago. 
Please send resume in c o n f i d e n c e , or p h o n e 
co l lec t t o K e n S m i t h , ( 6 1 6 ) 9 8 2 - 3 6 7 3 . 

, , HEATH COMPANY 
I " " th 1 49022 

Benton Harbor. Michigan 
An EguAl Oppoflunity Employer M'F 

H5 

Schlumberger 

COMPUTER CLUBS! 

Do you need to start a 

club library? 

Start with the BEST! 
H a v e t h e secretary o f y o u r c l u b 

send us y o u r c u r r en t c l u b ros te r , 

c o m p l e t e w i t h n a m e s , addresses 

a n d z i p c ode s a n d we ' l l send y o u 

o n e o f y o u r c h o i c e o f t h e f o l l ow-

i ng b o o k s , . . . F R E E ! 

Hobby Computers Are Here 
The New Hobby Computers 
IC Test Equipment , the new Vol. IV of 
the 73 Test Equipment Library 

(limit one book per dub) 

Kilobaud Clubs 
Peterborough, NH 0 3 4 5 8 
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The All New! 

Personal & Small 
Business Computer 

P l a n 
To 

Exhib i t 

Expo 
(( 

South" 

Plan 
To 

A t t e n d 

May 19-21,1978,Exposition Park 
Orlando, Florida 

For D e t a i l s C a l l O r W r i t e : 
Felsburg A s s o c i a t e s , l n c . ( 3 0 l ) 2 6 2 - 0 3 0 5 
P.O.Box 735. Bowie.Md.. 2 0 7 1 5 

L O O K I N G F O R T H E B E S T C O M P U T E R O N T H E M A R K E T ? 
W H E T H E R Y O U A R E J U S T S T A R T I N G O R W A N T T O U P G R A D E Y O U R P R E S E N T S Y S T E M , 
W H Y N O T H A V E -

THE BEST OF 
BOTH WORLDS 

6800 COMPUTING POWER 
(With the new 6802!) 

S-100 
COMPATIBILITY 

M & S 
BR S I C 

- A N D -

YOU CAN 
HAVE BOTH 

WITH THE 
MD690 CENTRAL 

PROCESSOR 
FROM MDS 

A V A I L A B L E AS SINGLE BOARD OR COMPLETE SYSTEM: 
MD690 C E N T R A L PROCESSOR BOARD 

Sing le b o a t d i n c l u d e s 6 8 0 2 p r o c e s s o r . I K n i o n i t o i P R O M ( S t a n d a r d 6 8 0 0 c o m p a l i d l e ) . 1 152 b y t e s 
o f R A M . o n - c a r d 2 4 0 0 b a u d casse t te i n t e r l a c e , p a r a l l e l / ser ia l I / O p o r t — C o m p l e t e i n s t r u c t i o n s 
R e a d y t o o p e r a t e Just p l u g i n t o a n y S - 1 0 0 b u s I n t e r f a c e s 
eas i ly w i t h m o s t k e y b o a r d s a n d m e m o r y - m a p p e d v i d e o c a r d s . K I T S 1 9 8 A S S E M B L E D S 2 6 9 

MDS-2 SYSTEM 
C o m p l e t e s y s t e m i n c l u d e s case. MDfaDO p r o c e s s o r b o a r d , p o w e r s u p p l y , v i d e o / q r a p h j c s b o a i d . 
m o t M e r b o a r d w i t h t w o edge c o n n e c t o r s ( r o o m fo r G) . a n d 
k e y b o a r d w i t h case. K I T S 5 7 9 A S S E M B L E D S 7 9 8 

* * *UNBEATABLE PRICES***UNEXCELLED PERFORMANCE*** 
E i t h e r b o a r d o t c o m p l e t e syste i^ i is s u p p o r t e d b y e x t e n s i v e M D S d o c u m e n t a t i { ) n a n d s o f t w a r e 
e v e r y e f f o r t has been m a d e t o m a k e u m m i c r o easy t o u n d e r s t a n d , easy t o use . easy t o b u y . 

[ALL MDS SOFTWARE NOW A V A I L A B L E BY TELEPHONE D A T A LINKl j 
T O O R D E R - D e p t . C , B o x 4 5 0 5 8 
S E N D C H E C K O R A j f C C I C P T D f J M f C . ., . L O S A n g e l e s , C A 9 0 0 4 5 
MONEY ORDER TO: L H I X L L L L I l\V I I I J ' ^ Cal.Res. Add 6% Sales Tax 

T H € c o M P u r e R O O c r i e R 

• White Plains Mall, Upper Level 
I 200 Hamilton Ave. 
• White Plains NY 10601 
• Phone: (914) WH9-DATA 

H Near Bronx River Parkway & 
H Cross Westchester Expressway. 
H Plenty of parking. 

I the lar 
B compal 
• (also II 
H area.. 

"The SI GO Bus stops at 
White Plains" with one of 

largest collections of boards 
compatible with the Altair Bus 

IMSAI) in the greater NY 

You've read about the 
Sol-20, now come up and 

see it. We carry Processor Tech, 
Polynrarphic, IMSAI, North Star, 
TDL, Blast Master and Pickles 
and Trout. 

GOOD PRICE AND SERVICE 
10-6 Mon.-Sat. 

Thurs. till 9 C-28 
TH€ COMPUT€RGORIieR 

SURPLUS ELECTRONICS 

IBM SELECTRIC^ 
BASED I/O TERMINAL 

(USED) $695.00 
• Tape Drives • Cable 
• Cassette Drives • Wire 
• Power Supplies 12V15A, 12V25A, 
5V35A Others, • Displays 
• Cabinets • XFMRS • Heat 
Sinks • Printers • Components 
Many other items 
Write for free catalog 
WORLDWIDE ELECT. INC. 
10 FLAGSTONE D R I V E 
HUDSON, N.H. 03051 
Phone orders accepted using VISA 
or MC, Toll Free 1-800-258-1036 
In N.H. 603-885-3705 W16 

The Computer Mart 
Toronto, Canada 

YOUR NUMBER ONE 
SOURCE FOR MICROS 

AND PERIPHERALS. 
PROFESSIONAL SERVICE 

AND GUIDANCE. 
CATALOG $2.00 

1 5 4 3 Bayview Avenue, 

Toronto , On t a r i o M 4 G 3 B 5 

[416] 4 8 4 - 9 7 0 8 



WORLD'S 
RECORD^ HOLDER 

ATE* assembler/text editor 
by Soft Corp is the most power-
ful text-oriented software ever 
created for 8080-based per-
sonal computers. 

ATE* is an interactive text 
editor, a fully symbolic assem-
bler, a system monitor, a fully 
programmable text-oriented 
language, and a cassette 
operating system—all in one 
4I< package. 

In short, ATE* contains 
everything you need in soft-
ware to create computer files 
for your personal or business 
records of names, telephone 
numbers, dates, addresses and 
the other textual facts of life. 

Then, using ATE's* powerful 
programming language, you 
can build your own programs 
to put your files to work in 
exciting, highly personalized 
applications. 

ATE* contains so many 
features to make text-oriented 
operations simple, logical and 
efficient that you'll have to see 

TEXT EDITOR 

ASSEMBLER 

PROGRAMMING 

TAPE HANDLING 

it to believe it. Editing by 
character, string or line. Inter-
active and programmable 
editing. Printing, editing and 
assembling object code in your 
choice of octal, hex or decimal. 
And so much more we can't 
even begin to list ATE's* full 
array of features. 

Ask to see ATE* demon-
strated at your nearest computer 
store. Or ask your local com-
puter store to order it for you. 

ATE* on Kansas City Standard 
300 baud cassette with Users' 
Manual, $25.t 

If unavailable locally, order 
direct from Thinker Toys^", 
1201 10th St., Berkeley, CA 
94710. Call (415) 527-7548 (10- 4 
PST). Mail and phone orders 
add $3; Cal. res. add tax. 

A product of Soft Corp for 

Thinker Ibys 
1201 10th Street Berkeley, CA 94710 

•ATF i<; a tm nf Snft Tnrn 
T2 

t n ^ l i t c r h e I i K o r c ^ t ? ! i r t o v / r^n r r i m r - i i i f A r c K / - i r t / ^ . m K k P l - T A / Y ) F r o l k i i r o i r rt R r o i c o a i i . A r i a l k o i i c A r c t r ! i ccA T O VA/ ^ ' . A r m o n 



coMPCrrm LOGOS I 
8R STATIC MEMORY 

BOARD 

SPECIFICATIONS: 

System Compatibil ity: 

Memory Protect: 

Addressing: 

Wait States: 

Buffering: 

Speed: 

Support Chips: 

PC Board 

Power: 

Battery Back-up: 

S-100 buss compatible. 
Altair/lmsai compatible. 

Hardware memory protect circuit features protection of board 
as one 8K byte block, two 4K blocks, four 2K blocks, eight 1K 
blocks sixteen 512 byte blocks, or thirty-two 256 byte blocks, 
or disable entirely ail options are dipswitch selectable. 

Addressing on any 1 K boundary. 

No Wait States 

Truly buffered. Address lines and Data-in and Data-out fully 
Buffered. Key feature as most 8K memory boards are not fully 
buffered. 

Logos I - 450 ns access. Allows board to run at full 
speed with no wait states. 

Logos 12 - 250 ns access. Allows board to run at full 
4MHzZ-80 speed. 

Low power Schottky (where applicable) 

Hi-grade gloss epoxy with plated thru holes, gold-plated edge 
connector contacts, solder-mask, with silk screen. 

-H8V, 1.5 Amps typical 

Circuitry on board 

ORDER INFORMATION 
Logos I 8K Kit $125.95 Buy (4) Units reduce to Si 17.00 
Logos I 8K Assembled & Tested $179.95 
Logos I 8K-Z (250ns.) Kit $149.95 
Logos I 8K-Z Assembled & Tested $199.95 

Imsai Compatible Wirewrap Connector $4.75 
Imsai Compatible Solder-tail Connector $4.75 
Altair Compatible Wirewrap Connectors $5.95 
Altair Compatible Solder-tail Connectors $5.95 

ADVANCED COMPUTER PRODUCTS INC. 
Irvine, CA 92713 • P. O. Box 17329 • (714) 558-8813 • TELEX/TWX: 910-595-1565 A39 



ENTERPRISES 
Incorporated 

P.O. Box 254 King of Prussia PA 19406 
(215) 279-7968 

HEAVY DUTY IBM 735 I/O SELECTRIC BASED TERMINAL 
MECHANICS COMPLETELY REFURBISHED-

ALL NEW MICROPROCESSOR-BASED ELECTRONICS-
SWITCH SELECTABLE FOR EITHER ASCII OR EBCDIC OPERATION 

PRICE: $895 

; WHAT YOU SHOULD KNOW BEFORE BUYING ANY STANDARD IBM SELECTRIC TERMINAL 
• Carriage Return time is about 5 times longer than a standard terminal; therefore, you need to transmit up to 12 null or rubout 
characters after the standard CR/LF characters to allow enough time for the carriage return. This may require you to rewrite your 
computer's software. There are other characters which have similar problems such as Index, Tab, Backspace and Shift. 
• The mechanics of the IBM Selectric limit the printing speed to a maximum of 14.9 characters per second, therefore it cannot 
run at 150 baud (15 characters/sec.) 
• The standard baud rate for a Selectric is 134.5 and therefore cannot interface with a system having only the standard baud 
rates such as 110 or 150 without modifying or completely replacing the terminal's electronics. 
• Some of the IBM Selectric terminals use a unique character ball and are not interchangeable with the standard typewriter ball. 

The balls for these are more expensive, harder to find, and do not have the font selection. 
• The IBM Selectric's printer and keyboard are mechanically linked together and therefore, without sophisticated electronics, it 
cannot interface with a full-duplex system. 
• The Selectric produces only 10 standard control codes versus 34 on a standard ASCII terminal. 
• There are several IBM Selectric terminals around and not all have the heavy duty Selectric mechanism. 

WHAT YOU SHOULD KNOW ABOUT THE IBM I/O SELECTRIC TERMINAL THAT WE ARE OFFERING 
• TWO operating systems (switch selectable) 
A. As a standard IBM terminal using EBCDIC Code at 134.5 Baud. So that it can be used with IBM equipment. 
B. As a Full 7-bit ASCII terminal at 110 Baud. With the following features; 

1. The terminal operates at 10 cps, but prints at 14.9 cps and has a 150 character buffer to compensate for the long carriage 
return time. Therefore there is no requirement to rewrite your computer's software. 

2. It generates all 34 of the standard ASCII control codes. 
3. Full or Half-duplex operation. 
4. Generation of parity. 
5. Two modes of operation: 

a. TTY Mode: Transmits only upper-case codes (for alpha characters only) like a standard TTY even if the shift key is not 
depressed. 

b. Typewriter Mode: Transmits both upper and lower-case codes, dependent upon the shift key being depressed or not. 
• Has both RS-232 and 20 ma. Current Loop interfaces. 
• Remote/Local switch, so it can be used as a typewriter or a terminal. 
• Uses the standard IBM Selectric character ball. 
• Has a 15" carriage for up to 132 characters per line. 
• Platen feed. 

ALSO AVAILABLE 
Custom Power Supply designed for the KIM-1, providing 5 vdc @ 1.2 amps & 12 vdc @ .1 amps. Price: $40.00, plus $1.50 shipping 
& handling. Commercial duty—Full 2 year warranty. 

COMING SOON 
A PROM blower for 2708s and a PROM card for 2708s, 2758s, or 2716s, and Mini-2 Slot Mother Board and 8K RAM Board—all 
designed for the 6502 based KIM-1. 

• ALLOW 6 TO 8 WEEKS FOR DELIVERY • PRICE INCLUDES FULL DOCUMENTATION • 30 DAY WARRANTY—PARTS AND LABOR 

Terminals only, select: •A i r f r e i gh t DSurface TERMINALS SHIPPED FREIGHT COLLECT—FOB Phoenix AZ 

Enclosed: • c h e c k • M . O . Charge • V I S A • Master Charge 

Card # Interbank # 

Expiration date:_ 

# OF TERMINALS. 

Signature:. 

_ @ $895 

# OF POWER SUPPLIES @ $41.50 

PA residents must add 6% sales tax 

Total amount of this order $ 

$_ 
$_ 
$_ 
$_ 

NAME: 

ADDRESS: 

CITY: _STATE:. ^ I P : . 

PHONE: ( )_ Visa (BankAmericard) & Master Charge Accepted. 



S.D. COMPUTER PRODUCTS A N E M P I R E I N O CO 

P . O . B O X 2 8 8 1 0 K D A L L A S . T E X A S 7 5 2 2 8 
S2 

E X P A N D A B L E E P R O M B O A R D 
16K OR 32K EPROM J49.95 W/OUT EPROM 

Allows You to Use Either 2708's For 16K of Eprom or 
2716 s For 32K of Eprom. 

KIT FEATURES: 
1. All Address Lirtes & Ddta Buffered 
2. Quality Plated through P.C. Board Including 

Solder Mask and Silk Screen 
3. Selectable Unit States 
4. On Board Regulation Provided 
5. All Sockets Provided W/Board 

WE CAN SUPPLY 450As 2708 's AT $11.95 
WHEN PURCHASED WITH BOARD. 

4K LOW POWER RAtVI KIT 
The Whole Works - $79.95 
Ful l Buf fe red • on board regu la ted • reduced 
power consumpt ion u t i l i z ing low power 21L02-1 
SOOns R A M S • Sockets p rov ided for al l IC 's . 
Qual i ty p la ted th rough PC board. 

•Add $10 00 lof nont RAM 0C>«r«(K>n 

E X P A N D O R A M 
THE ULTtMATE RAM BOARD 

32K FOR $475.00 

JISl.OO 
2$9.00 
367.00 
47S.00 

THE 32K VERSION USES THE MOS- BUT A SlOO COMPATIBLE RAM 

$281 00 
519.00 
7S7.00 
99S.OO 

THE 64K VERSION USES THE MOS-
TCK MK4n6 RAM AND HAS tSK 
BOUNDARIES AND PROTECTION I 
UTILISES DIP SWITCHES P, C. 

BOARD COMES WITH SOCKETS FOR wiBrH4«iNr l i o i c o . J BOA^O COMES WITH SOCKETS FOR 
32K OPtRATIDN 64K OPERATION FROM SO COMPUTER PRODUCTS 

LOOK AT THE FEATURES WE 
• MEMORY ACCESS TIME IS 375 ns 
• MEMORY CYCLE TIME IS 500 ns 
• POWER REQUIREMENTS ARE: 

8 VDC 400 MA DC 
18 VDC 400 MA DC 

— 1 8 VDC 30 MA DC 
• ON BOARD INVISIBLE REFRESH 

AOn »50.00 TO ABOVE PRICES FOR 

HAVE BUILT INTO THE EXPANDORAM! 
• NO WAIT STATES REQUIRED 
• NO CYCLE STEALING NEEDED 
• ON BOARD REGULATION 
• CONTROL. DATA & ADDRESS INPUTS 

UTILIZE LOW POWER SCHOTTKY 
DEVICES 

• DESIGNED TO WORK WITH Z-80. 
8060. 8085. CPU's 

FULLY ASSEMBLED AND TESTED BOARDS 

Low Cost 
Cassette 

Interface Kit 
$ 1 9 . 9 5 

F«a..,rt«: Play and rtcord K.C. Standard 2400/1200 Hi 
tapes. 300 Baud. H I I/O ComMt>bU. Phaw Lock Loop. 
Both 22 Pm Conntctor an<t 8 Pin Molti Conntctor. 
Conn partially atMmbltd Otcillator and phau lock 
.OOP prt tuned to K C. Standard. S«ltctor iwrtth undt 
easMtt* data or awnliary input data to microproctiwr. 
LED indicattt logic 1 Irrt l . 

8K LOW POWER RAM 
$159.95 

FULLY ASSEMBLED AND TESTED NOT A KIT 
ImMi - Alla.r - S.100 BuU CCKnpatiWa. uMl tow power 
•tatic 2iL02-MQna fully tHjfiered on t turd reQuiated. 
quality plated mrough PC txMrd. •nciud<'vg totder muk 8 
pos dip awilcrtM for Mdr 

•Add i30 00 lor U 
SSOnt RAM operation 

Z-80 CPU BOARD KIT 
Complete Kit $139. 

C H E C K T H E A D V A N C E D F E A T U R E S O F O U R Z - 8 0 
C P U B O A R D : E x p a n d e d s e t o f 1 5 8 i n s t r u c t i o n s . 

8 0 8 0 A s o f t w a r e c a p a b i l i t y , 
o p e r a t i o n f r o m a s i n g l e 
5 V D C p o w e r s u p p l y ; a l w a y s 
s t o p s o n a n M l s t a t e , t r u e 
s y n c g e n e r a t e d o n c a r d ( a 
r e a l p l u s f e a t u r e ! ) , d y n a m i c 
r e f r e s h a n d N M I a v a i l a b l e , 
e i t h e r 2 M H Z o r 4 M H 2 o p -

e r a t i o n , q u a l i t y d o u b l e s i d e d p l a t e d t h r o u g h P C 
b o a r d : p a r t s p l u s s o c k e t s p r o v i d e d f o r a l l I C ' s . 
• A d d $ 1 0 . e x t r a f o r Z - 8 0 A c h i p w h i c h a l l o w s 

4 ( V I H Z o p e r a t i o n . 

NEW FROM S.D. 
" V E R S A F L O P P Y ' " " KIT 

T H E V E R S A T I L E F L O P P Y D I S K C O N T R O L L E R 

ONLY $149.00 
FEATURES: IBM 3740 Soft Sectored Compatible. S 100 BUS 
Compatible lor Z-80 or B080. Con l roU up to 4 Drives (single 
or double sided). Oirect'y controls tt^e followirta dnves' 

1. Stiugart SA400/450 Mim Floppy 
2. Shi igart SA800/850 Standard Floppy. 
3. PERSCI 70 and 277. 
4. MFE 700/750. 
5. CDC 9404/9406, 

34 Pin Connector lor Mini Floppy. 50 Pin Connector for Stand-
ard Floppy. Operates wi th modi f ied CP/M operat ing system 
and C-Basic Comptler. The new "Versal loppy" f rom S.D. 
Computer Products provides complete control for many of 
the available Floppy Disk Drives. Both Mini and Full Size. 
'FDI771B ' l Single Density Control ler Chip. List ings for Con-
trol Software are included in price. 

FD 1771B-1 CHIP ALONE S39.9S 

S. D. SALES NEW 
E X P A N D A B L E E P R O M BOARD 

1 6 K O R 3 2 K E P R O M $ 4 9 . 9 5 W / O U T E P R O M 

A l l o w s Y o u t o U s e E i t h e r 2 7 0 8 ' s ^ . F o r 1 6 K o f E p r o m o r 

2 7 1 6 ' s F o r 3 2 K o f E p r o m . 

KIT FEATURES: 
1 . A l l A d d r e s s L i n e s & D a t a B u f f e r e d 

2 . Q u a l i t y P l a t e d t h r o u g t i P . C . B o a r d I n c l u d i n g 
S o l d e r M a s k a n d S i l k S c r e e n 

3 . S e l e c t a b l e U n i t S t a t e s 

4 . O n B o a r d R e g u l a t i o n P r o v i d e d 

5 . A l l S o c k e t s P r o v i d e d W / B o a r d 

W E C A N S U P P L Y 4 5 0 A s 2 7 0 8 ' s A T $ 1 1 . 9 5 

W H E N P U R C H A S E D W I T H B O A R D . 

I N T R O D U C I N G T H E SBC-100 
(The Z-80 Based, S-100 Single Board Computer) 

$ 3 4 9 . 0 0 
FEATURES: 

. No Front Panel Needed 
• Z-80 CPU ( 2 or 4 MHZ) 
• I K R A M 
• 4 R O M / P R O M Sockets (or 4 K / 8 K o l Memory 
• SYNCHRONOUS/ASYNCHRONOUS Serial I / O w.t t i 

RS-232 and Current Loop In ter lace and Sof tware 

• P rog rammab le Baud Rate 
• Paral le l Input Port 
• Paral lel Outpu t Port 
• 4 Channel T i m e r / C o u n t e r 
• 4 Vectored In te r rup ts 

O. E. M. SPECIAL 
A S K A B O U T S P E C I A L O E M D I S C O U N T S O N T H E S D 

S D C 100 — S I N G L E B O A R D C O M P U T E R 
V E R S A F L O P P V ' v — F L O P P Y D ISK C O N T R O L L E R 
E X P A N D O R A M 3 2 K R A M 

C O M P A T I B L E SET 
$ 3 4 9 0 0 
$ 1 4 9 OO 
S475 DO 

E A C H KIT IF P U R C H A S E D S E P A R A T E L Y T O T A L $ 9 7 3 0 0 
O R D E R A L L 3 K ITS T O G E T H E R FOR 

$ 8 9 9 . 0 0 
Th is P o w e r f u l T h r e e s o m e O p e r a t e * Toge ther t o F o r m A C o m o l e t e C o m p u t e r fo r Your Syaterr 

Z-80 
Programming Manual 

I N D E P T H D E T A I L O F 
T H E 2 - 8 0 C P U 

M I C R O - C O M P U T E R 

S . b . S A L E S S P E C I A L 

$9.95 

RAMS 
21LU^-50UNS 
2IL02 - 250NS 
2114 - 4K 
1 1 0 1 A - 2 5 6 
1103 - I K 
M K 4115 - 8K 
?4S 200 • 256 

8 /11 50 
8 /15 95 

14 95 
8/$4 00 

J5 
15 45 

3 9 5 

CPU's 
2—80 includes manual 
2 —80A includes manual 
80e0A CPU 8 BIT 
8 o o e c P u 8 e i T 

29 95 
34 95 
11 95 
6 95 

PROMS 
1702A - IK - l . S u i 3 . 9 5 or 1 0 / 3 5 . 
2 7 0 8 . 8K - 4 5 0 n i 14 .95 
5204 . 4K 7 .95 
82S129 — I K 2 . 5 0 
2708U 8K s igne t in ESOns 9 . 9 5 

COUNTER CHIPS 
MK50397 6 O i i i t elapsed timer 8 . ^ 5 
MK50250 A l i rm clock 4 . 9 9 
MK50380 Alarm chip 2 .9S 
MK50395 6 d i t i t u p / d n . count. 12.95 
MK5002 4 digit counter 8 .95 
MK5021-Cal . c h i p M . root 2 . 5 0 

S.D. NOW HAS SOFTWARE FOR IT'S CUSTOMERS 

C P / M D I S K O P E R A T I N G S Y S T E M $ 9 9 . 9 5 

C P M .» a p o w e r f u l d ish ope ra t i ng s y s t e m wh ich has become an indus t ry s tandard . It is c o m p a t i b l e w i th several 
d ish based F O R T R A N and B A S I C S This package inc ludes a C P / M d iske t te (min i or fu l l Size) a d a p t e d fo r S D s 
S B C l O O / V E R S A F u O P P Y E X P A N D O R A M board set C o m p l e t e d o c u m e n t a t i o n is inc luded { i. C P / M is a reg-
is te red t r a d e m a r k of Dig i ta l Research C o r p . Pac i f ic Grove . C A 

Z 8 0 ' D I S K BASED ASSEMBLER $ 6 9 . 9 5 SO MONITOR $ 4 9 . 9 5 
Runs on A N Y C P / M based d isk s y s t e m Assemb les 
the o f f i c ia l Z i l og Mos tek M n e m o n i c s Con ta ins e* 
tens ive set of pseudo ops Ava i lab le on m m i or 
fu l l size d i ske t te 

VERSAFLOPPY'^ CONTROL FIRMWARE . . . $ 2 4 . 9 5 
Prov ides con t ro l Ifir V E R S A F L O P P Y and boo ts up 
C P / M Th is runs on Z 80 . S 0 8 0 or 8 0 8 5 based 
c o m p u t e r s . Ava i l ab le in 2 7 0 8 or 2 7 5 8 p r o m . 

Power fu l m o n i t o r fo r S B C lOO s ing le board c o m 
pu te rs Inc ludes al l V E R S A F L O P P Y con t ro l f i rm-
w a r e C o m e s m 2 7 1 6 p r o m Ava i lab le m 4 6 weeks 

VERSAFLOPPY DIAGNOSTIC PROGRAM . . $ 2 4 . 9 5 

Prov ides rou t ines w h i c h a re he lp fu l m check ing out 
a d isk based sys tem Ava i lab le m 2 7 0 8 or 2 7 5 8 
p r o m . 

* 
SUPER FLOPPY SPECIAL 
s. 0 . SALES- VEBSAFLOPPT S lOO CONTROLLER BOARD PLUS 

SHUGARI SA 400 FLOPPY DISK DRIVE INCLUDING CABLE FOR ONLY 

$ 4 4 9 . 0 0 
* 

MICROPROCESSOR 
CHIPS 

8212 - 1 / 0 port . .3 .50 
8214 — P . I . C .12 .95 
8216 — Non I n n r t Bu i . 4 .95 
8224 — Clock Gen 4 .95 
8226 — Invert Bu i . .3 .95 
PIO (or Z — 8 0 .14 .95 
CTC for Z — 8 0 .14 95 
8 2 2 8 Sft. Controller . .8. 20 
8 2 5 1 Prog. comm. interf ict . .10, ,95 
8255 prog. prep, intert ice. . .13, ,50 
8820 Duel Line Recr , .1, ,75 
8 8 3 0 Dual Line Dr . . 1 , ,75 
2513 Chi r . Gen 7, 50 
8838 (}uad Bus. Recvr. . . , 2, 00 
74LS138N — 1 / 8 decoder 99 
8T97-He« Tr i -St l te Buffer : i ! 25 
1 4 8 8 / 1 4 8 9 RS232 . .1 . 50 
TR 1602B Uert .3 . 95 
TR 1853 Uert . 8 . 50 
FD 1 7 7 1 8 . 1 39. 9 5 

CMOS 
4 0 0 1 19 4 0 2 9 99 
4 0 0 2 19 4042 69 
4 0 1 1 19 4047 1.50 
4 0 1 3 32 4 0 4 9 35 
4 0 1 6 32 4 0 6 9 23 
4 0 1 7 95 4 0 7 1 19 
4 0 2 0 97 4076 9 7 
4 0 2 2 97 14518 1.10 
4024 75 14528 85 
4 0 2 7 39 14529 85 

C A L L I N Y O U R B A N K A M E R I C A R D 
( V I S A ) O R M A S T E R C H A R G E O R -
D E R I N O N O U R C O N T I N E N T A L 
T O L L F R E E W A T T S L I N E : 

1-800-527-3460 

T « m R M i d e n u G i l l p o l l e d : 

214/271-0022 
D E A L E R I N Q U I R I E S I N V I T E D I 

( A l l p r i c e s s u b j e c t t o c h a n g e 

w i t h o u t D r i o r n o t i c e . ) 

N O C O D l . T E X A S R E S I D E N T S A D D 
5 % S A L E S T A X . A D D 5 * O F O R D E R 
F O R P O S T A G E & H A N D L I N G . O R 
D E R S U N D E R $ 1 0 . A D D 7 5 c H A N D 
L I N G . F O R E I G N O R D E R S - U . S. 
F U N D S O N L Y I 



C A l i f o R N i A i N d u S T R i A l 
Post Office Box 3097 K • Torrance, California 90503 

Diablo temiinal 
I n F e b r u a r y , w h e n t h i s a d -
v e r t i s e m e n t w a s s u b m i t t e d 
t o t h e p u b l i s h e r , w e w e r e 
n e g o t i a t i n g f o r t h e p u r -
c h a s e o f s e v e r a l h u n d r e d 
u s e d D i a b l o T e r m i n a l s . 

If w e a r e s u c c e s s f u l i n 
a c q u i r i n g t h e s e u n i t s , t h e y 
w i l l b e a v a i l a b l e in l a t e 
A p r i l f o r o n l y $ 8 5 0 . 0 0 . F O B 
L o s A n g e l e s . 

A l l t e r m i n a l s w e r e r e m o v e d 
f r o m s e r v i c e in o p e r a t i n g 
c o n d i t i o n . 

CONNECTORS 
^ L R S - 2 3 2 

D B 2 5 P 
m a l e p l u g & h o o d 

c > 

' 3 9 5 

D B 2 5 S f e m a l e 

' 3 9 5 

E d g e 
C o n n e c t o r s 

1 0 0 P I N 
I M S A I / A L T A I R 

S - I M • G O L D P U V T E D • .125" CENTERS 
Al la i r .140 row. solderta i l J 5 9 8 3/S16.50 
tmsai .250 row. so lder ta i l S4.98 3/$13.00 
3 Level Wi re Wrap .250 r o w . . . S4 98 M 1 3 . 0 0 

SPECIALS 
W/W same as above w i t hou t earsS3.50 3/110 
72 (dual 361 W/W .156" c e n t e r s . . . $2.50 J S 6 

ScotcK 4 9 8 

|l0torS4S. 

11 
L O W P O W E R 
4 5 0 N S 

D ISKETTES 

P l e a s e s p e c i f y 
I B M 3740 f t r l e i 
o r 3 2 s e c t o r , 

i l so 
MINIDISKS 

Cert i f ied Dig i ta l 

C A S S E T T E S 
W o n ' t d r o p a B I T ! 

4550 
CAI IFORNIA 
INDUSTRIAL 

is an 
Authorized 
Dea le r ol 

Scotch Brand 
Data Products 

E L E C T R O N I C E N T E R T A I N M E N T C E N T E R 
Tennis-Handball 
H o c k e y - S m a s h 

Color ^ 2 4 . 8 8 

Aclion-pacHed color enleiiainm«nt tof 
in« wholff tamily Adjustable skill level 
controls allow players of all aoes to com-

r pete in tertnis. hocltey and handball 
J This four o * ' ' ^ entertainment center 

turns your television Into a video play-
grourtd 
On screen scoring, live action sourtd artd 

true comporwnt co^r makes tt>'is v>d«o 
center an excellent buy at only S24 B8 
Complete with antenrta box artd AC adapter 

HEXADECIMAL KEYBOARD 
$ 3 ^ 9 5 Mail Switch hexadecimal keyboards are designed for 

mtcrocomputer systems that require 4 b«l output 
in standard hex code 
Each assembly consists of 16 hermeti-
cally seal«J reed switches and TTL •'on-
shot" deboonce circuitry 
Reliable low friction acetal resm 
plungers are credited lor the smooth 
operation ar>d long lite of this premium 
keyboard. 

Requires single *• 5 volt supply. 

TELETYPfM0DEL43 
New from Teletype, the Model 

Is capable of printing 132 ASCII 
characters per line. Send and receive 
data at I0or30 char, persecorvl Key-
board gert«rales all 126 ASCII code combina-
tions RS-232 interface. san>e as the popular 
Model 33 Data sheet sent upon request Manutac 
turersi eS1377 00-

I M M E D I A T E D E L I V E R Y ' 1 2 1 9 

T T L m o d e l w i t h N O V A T I O N b r a n d 
A c o u s t i c M o d e m . « 1 4 1 9 

REGULATED 
P O W E R S U P P L Y 

D e l i v e r s 5 v o l t s at 8 A m p e r e s 
a l o n g w i t h t h r e e o t h e r regu-
l a t e d o u t p u t s . 
T h i s u s e d s u p p l y is s o l d " a s 
i s . " bu t w e s t i l l f ee l t ha t t h i s 
is t h e b e s t b u y y o u ' l l ever s e e 
i n a r e g u l a t e d p o w e r s u p p l y . 
75 lbs. . S c h e m a t i c s i n c l u d e d . 

>24.88 

V UNIVAC 
KEYBOARD 

Th« lamout Un~*C Hoe*«.lf< kvyCMrd •»»»mt>ty 
ft noo •.«>>«>« Nwn Ca^Vvrt a inAotriaJ *0' OMy t24 U 

aval co<»put«r input C^r-et far accouniami and 
rra'r«-mat>;i«ni Tn« fyyncfic kvyt t't placM on |tt« t3Hf 
tn'M irymx lo 'MMnOM a Ivn kr, mac^•n• Trvt 
•orma* WtOMS on* namMd num*<< Oala vtry 
Ot-^-^i CMt ma% t3a% UMd t>wl OuanntMd m aicvawil 
COni»f«n ComplM . 

duietBuss 
S-LOO MOTHER 
The Ouiet Buss from California Industrial is 
quality engineered No short cuts have been taken 
to produce this mother board Active lermirution 
circuitry prevents noise and crosstalk Manufac-
tured from extra heavy FR 4 epoiy glass. Features 
2 ounce double thickness copper tracts 

mfinUftL GRflPHiTE 
DiSPLflV GEnERfiTDR 
Modern TKhnotoQT has tri* ol 
urwoue chvaeter pnnitf Our tAtrmti Oriph-t* C><«{>««) 
Geoettior cacxbiMy o» praduc-^ ir>e tun uoper »k3 
lower case ASOI ••< SeitconUintd cixwy asw^brf anowt 
ttw operato' to vWTMnate fon^ouVr .n<onnai>oA 
Eacn uTht I* iTi«tu«actu'*d to *t'>ci totv'ancM n pivscriti 
by ttarMJ^ds Nyth by lodirtti.aJ Ont I>m « 
•vrryo'd*' 

9.95 
5&l2voLt 

•REGULATORS 
— 1 0 » " ' 

n i 9 e a . T 9 T " : 8 8 " 

ttw Angl* o» tr>« »t«li P*rf«ct fof t««*yii«n 
games quad »l»r*o a<VI i t 
••rcrati 

Negative i Posit ive 

U V E r a s a b l e T0-3_ LM320K() LM340K(> 
M E M O R Y ° TO-220 LM320T() LM340T() 

^ Lowest Price 
Anywhere 

Our low power static RAMs 
are factory prime. Purchased, 
on contract, directly fn>m orte 
of California's leading semi-
cor>ductor ri^anufacturers. 

7496 
7497 
74100 
74107 
74109 
74110 
74116 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74136 
74141 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74159 

F R O M A T A R I 

COLOR TELEVISION^ 
R.F. MODULATOR 

7400 13 7442 59 
7401 19 7443 79 
7402 19 7445 S9 
7403 19 7446 99 
7403 19 7447 99 
7404 t9 7448 99 
7405 t9 7450 25 
7406 19 7451 25 
7407 25 7453 25 
7400 25 74S4 25 
7409 25 7460 25 
7410 19 7470 25 

7412 35 7473 39 
7413 49 7474 35 
7414 79 7475 49 
7416 39 7476 39 
7417 39 7479 399 
7420 19 7400 79 
7422 49 7482 99 
7423 39 7483 99 
7425 39 7485 99 
7426 39 7486 49 
7427 39 7488 340 
7428 49 7489 279 
7429 39 7490 49 
7430 25 7491 99 
7433 39 7492 49 
7437 39 7493 49 
7438 39 7494 79 
7439 39 7495 79 
7440 39 

S - 1 0 0 P R O T O T Y P E B O A R D 
' 1 9 . 9 8 

ePJOO-MQiifTium oes^n v«-
sotmry oior>g witn siandord 
oddress decoding ortd but-
tering for S100 systems 
Room tor 32 uncommmed 16 
pin 10 s. S bus CH êr & de-
codtng chips. I OP oddfeis 
select tw«cn, c 5 ran regu-
lotor and more 
wwioo-wire wrap Meod-
boord. imaor to the 6PK>0 
AMws WW* wrap o( M sues 
a sockets m arty sues a( 
sockets m qrry 

S P E A K E R S 

T h e A t a r i R.F. M o d u l a t o r 
a l l o w s c o m p u t e r da ta t o b e 
d i sp layed d i rec t l y u p o n your 
e x i s t i n g t e l e v i s i o n s y s t e m . 
T h i s u n i t c o n v e r t s t t i e s ig-
na l f r o m t h e A p p l e II a n d 

o ther v i deo s o u r c e s i n to 
t e l e v i s i o n f r e q u e n c i e s . 
O p e r a t e s f r o m s i n g l e 5 
vo l t supp ly - C o m p l e t e 
w i t h m e t a l c a s e , m a t i n g 
R.F. c o n n e c t o r a n d 15 

fee t o f c o a x c a b l e . S c h e m a t i c s 
a n d i n s t r u c t i o n s i n c l u d e d -

3 M i n i a t u r e 
Perfect for TV games,alariii 
systems.speech synthesiier 
or intercom. 8 ohms 
S'HIFIdelity »298 

i m b w h e e l 
s w i t c h 

{Ten p o s i t i o n 

B C D 
' 1 39 , , . 

10 50 
^TTfTSr 

T R I M M E R 
P O T E N T I O M E T E R S 

2 K 5 K 1 0 K 5 0 K . 

5 i . , » . 9 8 

20 50 100 

1 6 ' 1 4 ' 1 2 ' 

6vdc,U0mAS1.39 
7»dc,1.4 A. 5.50 
9vdc, 15mA. 1.19 

10 vAc,3D0inA. 
12 vdc,600mA 2 

1 " ^ 

B INDING POSTS 

5-WAY 
3 lor •1.19 

20̂  100 

».35 . 2 9 

factory prime 
2 1 1 4 / 4 0 4 5 I K b) 4 STATIC MEMORY 

4 S 0 r S . n i ? 5 6 5 0 n S . » 9 ? 5 

10 25 100 

1 N 4 0 0 2 100«. . 0 8 0 6 . 0 5 

1 N 4 0 0 5 6 0 0 > . . 1 0 . 0 8 . 0 7 

l N 4 1 4 8 i i , „ a l . 0 7 . 0 5 . 0 4 

jumbo red ea. 10 25 100 

L E D ' S h5.13.11.09 

S O L D E R L E S S 

2 0 l o r / t — y - t f -

Speci ly:22 18; 16 

100 500 I k 
•35-

RELAYS 
SPDT MINIATURE 

10 25 100 
U 3 9 e a . J115 104 .»9 

C o i l 1 2 V o l t d c . 

7 A m p C o n t a c t s 

R C . B o i r d M o u n t 

8 0 , 0 0 0 / 1 0 v . 3S5 349 2.95 

4 5 0 0 / 5 0 V . M 4 9 135 U 9 
1 0 0 0 / 1 S » S.5S 4 9 .45 

a n a l 

.1 disc V12 . 0 9 . 0 7 
. O l i l i t c . 0 6 - 05 . 04 

M INIATURE f 
SWITCHES J , 

your choice 

« aa 
^ • ' O V 8 8 . 8 1 . 7 3 . 6 6 
SPDT M i n i a t u r e Toggles 

7101C&K ON NONE'OH 
7107 jbt ON-OFF(mnl .ON) 
7108 CK ON' (moment .ON) 
Roclier IBT DPDT 
Rotary 3 P - 4 P 0 S . 
Rotary 3 P - 6 - P 0 S . 
Push B (K G.) » . 3 9 e a . 3 / l l 

D I P S w i t c h 

S P S T 
D I S C O U N T ' ' I 

UUire U f Q p ^ n t e f 
H e a v y 

d u t y g r o u n d e d 
p o w e r c o r d and m a t i n g 
c h a s s i s c o n n e c t o r s . 

PANASONIC 

» 9 8 

4 5 0 2 0 

( 2 1 3 ) 7 7 2 - 0 8 0 0 

I C S O C K E T S 

pin 
w i r e wrap low p r o f i l e 
ea. 25 50 ea. 25 50 

17 ' 16 1 5 

1 8 17 16 

1 9 18 17 

3 6 3 5 3 4 

6 3 6 0 5 8 

AM tnefchendhe MM by CaMfemIe indwstrM Is pmnium ^rade. 
Or«m ere sNpped Vie swim tfey recetwd. 

nXASE INCLUOC »1.00 SHIPPING ON OADERS UNDER t tS.K 
Cewemia resMents edd setes l a • Money beck guvaftlee. 

14 3 7 ' 3 6 3 5 

16 3 8 3 7 3 6 

24 9 9 9 3 8 5 

40 1 » 155 139 

50.r KYNARSiS^ 
. 9 8 500 1.000 11.000 

5 9 H 5 . $ 1 0 5 . 

I * j4«r ieeeiri c*r4 • • • b t f C-50 

EiMU-tV I . 

S S 9 . 9 5 

S 5 . 4 5 
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MS-T5 MINISCOPE $289 
With Rechargeable Balleries & Charger Unit 

SC'5 
With 
RachsrgMbl* 
B a t M i l M * 

S T " S 8 9 

FM-7 
With 
R*ch«rg«abl« 
B a l M r l M t 

s ; r ' S 1 9 S 

Feaiuns InduOt • By usmq tnt am NIS SC-S PrtuiMr. Itw rangt ol 
the FU-7 fnantK i Uttu. wr«cn it 10 m to 60 uh;, miy tw n t t f xM 
to &12 UHz ( M up(»r VMF & UHF trwnwriCT binds) • Thf FM-7 ut>-
h m <n L£0 rHOOut. pftw*y>a rnMulMA • Tht FII-7 can m 
caWrMd H an accuracy of 0 5000i% • Tnt SC-S « accutM 10 ont 
p«1 par rmnn • Each uM tias X m*««ts sanubwry, « baittry 
pOMradandhuachvgtrunrtincludM • Onwisiont oi uch art 1 9" 
H I 2 7" W I 3 9" D •Tht uTMs miy Dt e t t M d ta(ur(tt»y or as a 
"FftQiiKicy Due " • p»m & laoer guaraniMd 1 yaar 
TiR stand opran S 3.S0 
Lstfhtrcas* $1100 

LEDU M G 10A 
List $72.00 

• 15 megahertz bandwid th . 
• External and internal t r igger. 
• Time base — .1 microsec. to 0.5 Sec/div - 21 

settings .^.3%. 
• Battery or line operation. 
• A u t o m a t i c & l i n e s y n c m o d e s . 
• P o w e r c o n s u m p t i o n < 1 5 w a t t s . 
. Ver t ica l G a i n — .01 to 5 0 V/div • 12 s e t t i n g s ± 
• V i e w i n g area 1.1" X 1 .35". 
• C a s e size 2 . 7 " H x 6 . 4 " W x 7 .5"D . 3 p o u n d s . 
• Pans & l.abor guarante«d 1 year 
• 1 0 t o 1 . tOmegproba $24.50 
• Laairier carrying casa S30.00 

PROBE 1C witti the purctiase of SCOPE and 

the MENTION of this MAGAZINE 

/ w o - i u f w i i v i o o L y f c 

NEW VOLKSMETERS! 
With LCD Display-
Excellent Readability in Direct Sunlight! 

l O l o 

LM-300 
Full three digits 
$99.50' 

FEATURES 

• No 29(0 a<3|0$»fnefit arxJ rw fun 
scate ohms «d|ust 

• Large LCO dapiay for easy 
read<r>g without irtterpolatton 

• Sue 19" H « 2 r W « 4 0" D 

• Parts arxl labor guaranteed tor 
orwyear 

O . S a i a 
LM-350 

S'/J digits 
$125.00^ 

sprnnrATioNK 

Ti l ts tarx iopt ton add S3.S0 
Leather Case S 16.00 
3AA NiCad BatIs & Charger $12.00 

Standard AA-sm batterws provide up to 20 hours of operation 
Rechargeable N>Cad batteries ar>d charger unit avaiiat><e as optional eguiprrtent 
' Batteries rtol trtcluded 

WtMi »). •12. 

IMO nCMMMQ iMCri 
• Wrng Mt W>Mn Urn 
PW>«M Mt Urt WOiT 
gint«>mi>M»>m>i>M(t«» 

• GIO«POtT9>M«»Oirda>«2«u>«< 
eaopf MMCtMIMM OIKMM 
WKMiterMn 

•KtM cnaAMnMitcioWiKvi 
CVCa** 

• iiewMttir«ci«uc)naMi0OcaMictt[7 
r^DWi nOrMioKing 
VKMr»vtnun«rMai 7. « mowMI 10 rfuo 
uati ekn ewceiwwen e smw mwi* ewd 
MrtiOMOx 

Kin* ic tr OOlkng MtrrwiMof̂  
•Urtdutti •iVMMOllOAHfSl SITWrievif 

•ursi a^rwmtmti^ntmtfi. S l ^ l t imn 19c 

•renMndreBrs 

Price: 
$ 2 9 . 5 0 

Plugboards 

8 8 0 0 V 
Universal Microcomputer/processor 
plugtKiara. use wiiri S-IOO bus Com-
pieie witti fteat sinit & hardware 5 3 ' x 
10 K 1/16 

1-4 S.9 10-24 
S19 95 517 95 J1596 

8 8 0 1 - 1 

Same as 8800V except plain, less power 
thjses & heat sinir 

1 4 5-9 10-24 

UliJS ilUS Lif f i . 

3 6 8 2 9 . 6 ' x 4 . 5 " 
$ 1 0 . 9 7 

3 6 8 2 - 2 6 . 5 " X 4 . 5 " 
S9 .81 

Hi-Density Dual-ln-Line 
Plugboard lor Wire Wrap 
with Power & Grd. Bus 
Epoxy Glass 1 / 1 6 " 44 
pin con. spaced .156 

1/16 Ikm BOARD 

P h e n o l i c 
PART NO. 

6 4 P 4 4 - 0 6 2 X X P 
1 6 9 P 4 4 - 0 6 2 X X P 
E p o x y G l a s s 

PART NO. 

6 4 P 4 4 - 0 6 2 
8 4 P 4 4 . 0 6 2 

1 6 9 P 4 4 - 0 6 2 
1 6 9 P 8 4 0 6 2 

.042 d ia ho les on 
0.1 spac ing for IC's 

SIZE 
4 . 5 X 6 . 5 " 
4 . 5 X 1 7 " 

SIZE 

4 . 5 X 6 . 5 " 
4 . 5 x 8 . 5 " 
4 . 5 X 1 7 " 
8 . 5 X 1 7 " 

P R I C E 

S 1 . 4 9 

$ 3 . 5 1 

P R I C E 
S 1 . 7 0 
i 2 . 1 0 
i 4 . 3 0 
t 6 . 3 9 ^ 

b-LLt'4f ULCib ^ --0 

3 6 7 7 9 6 " X 4 .5 -

$ 1 0 . 9 0 
3 6 7 7 - 2 6 . 5 " X 4 . 5 " 

$ 9 . 7 4 
Gen. Purpose D . I . P . 
Boards with Bus Pattern 
lor Solder or Wire Wrap 
Epoxy Glass 1 / 1 6 " 
pin con, spaced . 156 

44 

3 6 6 2 6 . 5 " X 4 . 5 " 

$ 7 . 6 5 
3 6 6 2 - 2 9 . 6 " X 4 . 5 " 

$ 1 1 . 4 5 
P pattern plugboards for 
IC S Epoxy Glass 1 / 1 6 " 
4 4 p t n c o n . spaced .156 

R644 P c receoiidt 22/44 com 
'56 ctrs pureed SOW eyeteis tails 

90'a S3 45 
R644-3 PC receplcte 2?/44 cent 
iMctrs Wire Arao taî s 9o»a $449 

s-ioo 
Bus P C Ed9t CtenKtecs 

A681 DIP soioer Uiis on 140 SMCM 
rows tor ALTAIR mother tKUrflS Fits 
04? da hows. 90KI $7 35 

RMl-1 025' sq . 3 wrap lengths 
posts I 62 long) on 250 spaced rows 
90 a SS 00 
fl6ai-2 025 ' &Q t wrap length posts 
I 22 long) on 250 spaced rows tor wrap-
ping or OlP sotoer tor iMSAi mother 
boards, gold S5 85 
fl6i l-3 pierced sower eye'el U>'s go'o 

S7 35 

Waot •ntuiaiM wir* on 035" squart posts 
FOUR TIMES FASTER 

$24.50 

Ikm® 

PteCMT 
MCluOtS 

charger, wr* 
$ 7 5 . 0 0 

NO PftC STftlF>f>ING* 
MO PBf-CUTTING* 
SPOOL FED WIRE' 
Mht voMO »H«M itvougri tt* m [tnt * tMt<«s togt 
nnt » It* son » CH •* mM «• 
•ntwUMr) •'If* * pinm IN nuf* poti 

•2" SLITN-WRAP 
WIRE 
NO. 28 QAOE INSULATED 
WIRE. 100- SW)OLS 
•r.l : A } ban arn IC 3 Ciw •.Hja^kf ) 3 »»> 

2708 
8K 450 ns 

EPROM 
FACTORY PRIME 
1-9 $12.00 
10-24 $11.50 
25 + Call for Price 

1 4 & 1 6 P I N 

3 L E V E L 

W I R E W R A P 

S O C K E T S 

14-T3 100 fo r 
$30.00 

16-T3 100 for 
$30.00 

50 of ea. fo r $32.00 

ACE • All- for fast, solderless. 
Circuit plus-in circuit building 
Evaluator and lesHng 

Jul t plug In any cflviponanis wltA laads to .032" d t * lpta^ 
connact with aolit lwiraup to200a.Aa9amt)la(] mceatstoel 

M o d e l 

2 3 6 

ICt ra m » to iMNlUt 
•MM ftm CWMf Sn« tmm tm 

I»<(M) tn • <16 Si 2 1 4-t/i«i54rie a n mmtmi •72 1116 SI 1 J 44/16 « « 
M1-«(U) 1032 12|l4t| 2 2 16 ir f4H 
ni («uM) 1224 12(l«t) 1 2 4«/i6ir S4U 
nn«M«) ireo U04II 10 2 6-1/2 i7-1/a 4«M 
277 (tu«ni ) 2712 2M«4I| 21 4 ii»-i/4 MM 
miMMM} 3M »{14l) X * 10-I/41M/4 Tits 

M I C R O - K L I P 
lor .042 dia. holes 

(all txiards on this page] 
142-1 pkg too S 1.50 
T42-1 pkg 

1000 S11.00 
P-149handinsullmg 

tool I 2.03 

•i^c'Bi': 

LIQUID CRYSTAL DIGITAL 
C L O C K - C A L E N D A R 

• FOf Auto. Hom«. OlfiC® 
• Small in size 
• Push bu t ton for seconds release for date. 
• Ctochs mourtt anywhere with either 3H double-
sided tape or VELCRO, included 

• 2 MOOELi AVAILABLE 
LCD-101, portable model runs on seif<ontalrted 
batteries for better than a year 
LCO-102. runs on t2 Volt system and Is beck-
iighied 

$34,95. . 
' n. $2.00 

a s ? / = 1 3 L E V E L 

ffl nH G O L D W I R E 
W R A P S O C K E T S 

111 1 J 1-24 2 5 4 9 50.99 

8 p in .47 .42 37 
10 p in .45 ,41 .37 
14 p in .39 .38 .37 
16 p in .43 42 40 
18 p in 75 68 62 
22 p in 1.00 97 .95 
24 p in 1.00 94 75 
28 p in 1.09 .98 84 
36 p in 1 5 9 1.45 1.30 
40 p in 1 4 9 1 39 1.29 

L E D A L A R M CLOCK 
12 hr L E D Alarm Clock uses 3'/; 

Jfligit 8 ' L E D Display with A M / P M 
mdicaiors and colons Direct drive 
PIN to PIN interlace with s i 9 9 f l A 
I C J u s t add switcries. AC Supply 
Alarm Display and I C only 

$7.95 or 2/$15.00 

W R A P P O S T 
tor .042 dia. holes 

(alltwardsonttiispage) 
T-44 pkg. too S 2.21 
T-44 pkg. 

1000 SHOO 
A-13 hand installing 

tool S 2 .M 

Price Breakthrough! 
M 7 " 

M A 1 0 0 3 

C A R C L O C K 
Bright Green Fluorescent Display Crys-
tal Time Base Assembled, just add 
switches and 1 2 V D C 

:: ; " SPECIAL 
14CS2 100 lor >14" 
-̂.,16082 100 lor "16" 

11 I I 1 4 p l n C S 2 1 0 l i K ' 2 " 
: l e o i n c s z » f o f 2 " 
These low cost DIP sockets will accept 
both s tandard w id th p lugs and chips. 
For use with chips, the sockets offer a row 
protile height o l only .125" above the board 
These sockets are end stachabie. 

Send for our latest brochure 

PRIORITY r O N E l ELECTRONICS 

10031W Wbodley A^c SepU\^da CAo 91343 
Terms VISA. MC. BAC. check. Money Order. C O D . U.S. Funds Only CA residents add 6 % sales lax Mini-

mum order S I D DO Orders less than S75 0 0 include 1 0 % shipping and handling, excess retunded. Just in case 

please include your phone no " S o r r y . n o o v e r t h e c s u n t e r s a l e s " <'°<><< J f t ^ l S . 197B 

phone orders welcome (213) 893-8202 

P 2 1 

OEM and Inst i tut ional inquiries invited 

24 PIN DIP PLUGS 

W I T H C O V E R S 

3/$1 .00 

a n / S i n n n 

O I A I I M I O I - O M I r > 



V . A A o t 

KfT FEATURES: 

16K E-PROM CARD 
IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! 

S-100 [Imsai/Altairj Buss Compatiile! 
1. Double sided PC board with solder 

mask and silk screen and gold plated 
contact fingers. 

2. Selectable wait states. 
3. All address lines & data lines buf-

fered! 
4. All sockets included. 
5. On card regulators. 
K I T I N C L U D E S A L L P A R T S A N D 
S O C K E T S (except 2708's). Add S2S. for 
assembled and tested. DEALER INQUIR IES I N V I T E D ! 

Our 2708's (450NS) are 
when purchased with above kit. 

S I 2.95 

S w t i ^ ! BK LOW POWER RAM KIT-$149.00 

S-100 [Imsai/Attair] Buss Compatible! 
KIT FEATURES: 

1. Doubled sided PC Board with solder 
mask and silk screen layout. Gold 
plated contact fingers. 

2. All sockets included. 
3. Fully buffered on all address and 

data lines. 
4. Pharitom is jumper selectable to 

5 P ' o ^ ^ ' UR 
on card. 

7805 regulators are provided 

p I 
I r - ^ — y - m r n -

USES 211.02 R A M ' S ! 

Fully Assembled & Burned In 
$179.00 

Blank PC Board w/ Documentation 
S S29.95 

Low Profile Socket Set 13.50 
Support IC's (TTL & Regulators) 

S9.75 
Bypass CAP'S (Disc & Tantalums) 

S4.50 

MOTOROLA QUAD OP - AMP 
MC 3401, PIN FOR PIN SUB. 

FOR POPULAR LM 3900 
3 FOR $1 

RECTIFIER SPECIAL 
1 5 AMP 100PIV 

EPOXY CASE AXIAL LEADS 
15 FOR S1 

M O T O R O L A 7 8 0 5 R V O L T A G E R E G U L A T O R 
Same as standard 7 8 0 5 except 7 5 0 M A o u t p u t . 
T O - 2 2 0 . 5 V D C o u t p u t . 

44c each or 10 for $3.95 

FULL WAVE BRIDGE 
4 AMP. 200 PIV 

69C EA. 10 FOR $5.75 

NOT ASSOCIATED WITH DIGITAL 
RESEARCH OF CALIFORNIA. THE 
SUPPLIERS OF C P M SOFTWARE. 

4 5 0 MS! 2 7 0 8 E P R O M S 4 5 0 N S ! 
N o w full speed! Prinne new units f r o m a ma jor U . S . M f g . 4 5 0 N .S . 
Access t ime . 1 K x 8 . Equiv . to 4 - 1 7 0 2 A's in one package. 

Special O f f e r : $ 1 2 . 9 5 each when 
$15.75 ea. purchased w i t h our 1 6 K E P R O M k i t ! 

Z - 8 0 P R O G R A M M I N G M A N U A L 
By Mostek , T h e major Z - 8 0 second source. T h e most detai led 
explanat ion ever on the w o r k i n g of the Z - 8 0 C P U C H I P S . A t 
least one full page on each of the 1 5 8 Z - 8 0 instruct ions. A M U S T 
reference manual for any user of the Z - 8 0 . 3 0 0 pages. Just o f f the 
press! A D . R . C . exclusive! $ 1 2 . 9 5 

POWER RECTIFIER # 2 Motorola 
Stud Mount . 1 N 1 1 8 7 . 

3 5 AMPS. 3 0 0 P I V . 
Military Quality! $1.19 ea. or 4 / $ 3 . 5 0 

4 K S T A T I C R A M ' S 
2 1 1 4 . T h e new industry 
standard. Arranged as I K 
x4 . Equivalent to 4 - 2 1 
L02 's in 1 package! 18 
pin D I P . 2 Chios give I K x B . 
2 / $ 2 4 . 8 / S 8 5 . 

7 4 1 C OP A M P S 
Min i D ip . Pr ime new 
units. Has computer 
Mfg's house number . 
1 2 / $ 2 . 1 0 0 / $ 1 5 . 

J u m b o Red Leds 
New by G . E . L ike 
M V 5 0 2 4 . N u m b e r 
SSL-22 . 
6 / $ 1 . 2 5 / $ 3 . 7 5 

O P C O A L E D R E A D O U T 
S L A - 1 . C o m m o n A n o d e . 
. 33 inch character size. 
T h e original high e f f ic iency 
L E D display. 75c ea. 

or 4 for S 2 . 5 0 

Disc Capacitors 
.1 M F D 1 6 V . P.C. 
leads. Most popular 
value. By Sprague. 

2 0 / $ 1 . 0 0 

1 2 V D C Relay by 
C D E . S P O T . Coi l 
is 2 8 0 o h m . Smal l 

Size. $ 1 . 2 9 

CMOS SPECIAL! 
C D 4 0 0 1 - 5 f o r $ 1 . 
C D 4 0 1 1 - 5 for S i . 
C D 4 0 1 3 - 3 for S I . 

C D 4 0 4 0 - $ 1 . each 
C D 4 0 4 2 - 2 f o r $ 1 . 

C D 4 0 4 9 - 3 for $ 1 . 

3 A M P RECTIFIER 
1IM4721. Axial Lead. 2 0 0 P I V . 

H E A V Y D U T Y ! 
House numbered 

4 for 
-

Metal 
Case 

$1.00 
EXPERIMENTER'S CRYSTAL 
262.144KHZ. This frequency is 
2 to the 18th power. Easily 
dividPd down to any power of 2, 
and even to 1 HZ. New by C T S -
Knight. A S5. value! 

SI .25 each 

H E A V Y D U T Y ! 
Ful l Wave Bridge 
2 5 A M P 5 0 P I V 

$ 1 . 2 5 

G E N i -Cad Bat tery Pack 
3 Cell pack, gives 4 volts 
at 9 0 0 M A H . Brand n e w , 
fac tory fresh. Each cell is 
2 / 3 " C " size. $ 4 . 5 0 / p a c k . 

Buy 3 packs ( 1 2 volts) 
fo r $ 1 0 . 9 5 . L i m i t e d stock! 

T a n t a l u m Capacitors 
1 M F D . . 3 5 V . By 
K e m e t . A x i a l Lead. 
Best Va lue ! 1 0 / $ 1 . 

G E 10 A M P Tr iac 
S C 1 4 6 D . House no. 
T o - 2 2 0 case. Rated 

10 amps 4 0 0 P I V . 
75cea. 3 / S 2 . 

Digital Research Corporation 
^ ( O F T E X A S ) 

P. O. BOX 401247 • GARLAND, TEXAS 75040 • (214) 271-2461 

2 N 3 9 0 4 - H o u s e N o . 
T O - 9 2 . N P N . 

V C E O - 4 5 . 
H F E 1 0 0 to 3 0 0 

1 0 for $ 1 . 0 0 

L S S E R I E S T T L 
7 4 L S 0 0 — 3 3 c 7 4 L S 7 4 — 4 9 c 
7 4 L S 0 2 - 3 5 C 7 4 L S 9 0 — 6 9 c 
7 4 L S 0 4 - 3 5 C 7 4 L S 1 3 8 - 8 9 C 
7 4 L S 0 8 - 3 5 C 7 4 L S 1 5 4 - 1 . 4 9 
7 4 L S 1 0 - 3 3 C 7 4 L S 1 7 5 - 1 . 1 0 
7 4 L S 2 0 — 3 3 c 7 4 L S 3 6 7 — 7 5 c 
7 4 L S 7 3 - 4 9 C 7 4 L S 3 6 8 — 8 5 c 

D 2 0 

T E R M S : O r d e r s u n d e r S I 5 . a d d 7 5 c . N o C O D ' s . W e 
a c c e p t V I S A , M a s t e r C h a r g e a n d A m e r i c a n E x p r e s s 
C a r d s . M o n e y B a c k G u a r a n t e e o n al l i t e m s ! T e x a s 
R e s i d e n t s a d d 5 % Sales T a x . W E P A Y P O S T A G E ! 



L A D W \ N C E D ' 
C X 3 M P U T E R 

fl>lICTS 

M O T O R O L A 
6800 
C O M P A T I B L E 
M O D U L E S 

M E K 6 8 0 0 D 2 K I T 
9600 6 8 0 0 M P U 

9601 16 Slot Mather Bd 
9 6 0 2 16 Slot Card Cage 
9603 8 Slot Mother Bd 
9 6 1 0 P r o t o Board 
9615 4K EPROM Module (1702AI 250.00 
% 2 0 16 Port Parallel I /O 375 .00 
9 6 2 6 BK S t a t i c R A M M o d u l e 2 9 5 . 0 0 
9626K 8K Static R A M Kit 225 .00 
9 6 3 0 Extender Card 60 .00 
9650 8 Port Duplex A j y n Serial I /O 395 .00 
Connectoti S6.50 6 /84 .00 

All assembled & tested not Kits 
PLUS M O T O R O L A T V M O N I T O R S PRIME 
Model M 3 5 6 0 155 L01 12" display 219 .95 
Model M2000-155 9 'display 199.95 
Add S10.00 for shipping 

L O G O S 8 K S T A T I C M E M O R Y 

$125.99 
Kit 

Assembled & tested $1 79.95 
2 5 0 ns. Kit 149.95 
Assembled & tested •] 9 9 , 0 5 
Features: Lowpower, Dip Switch 
^ Selectable memory protect 

down to 256 Bytes, addressing 
^ ^ on I K Boundaries. No wait 

oe""** '" I 'V buffered, battery 
backup. 

S P E C I A L O F F E R : 
B u y 4 U n i t s O n l y S 1 1 7 . 0 0 ea. 

B Y T E U S E R 8 K E P R O M $64.95 
Assembled & tested S 94.95 
Bare PC Board w/Data 21.95 
8 K E P R O M (81 2 7 0 8 S 1 1 2 . 0 0 

Features: P o w e r o n J u m p , Reset 
Jump, all socketed with top 
quality PC Board material. 

S P E C I A L O F F E R : 
B u y 4 U n i t s O n l y S 5 9 . 9 5 ea. 

Z 8 0 C P U K I T 

Low Price 

(regular price 269.95) 

Assembled & tested 

$129.95 
K i t 

S I 99 .95 

F E A T U R E S : 
S 100 IMSAI /A l ta i r compatible, 
completely compatible to T D L 
hardware and software. Can be 
used at 4 M H z with Z -80A. 
Add S7.00 for sockets. 
Add S5.00 for Z 8 0 manual. 

N O W I N S T O C K 
F O R I M M E D I A T E S H I P M E N T . 

DATA BOOKS 
NSC 0>9.i4l 
NSC I m r j f 
NSC Lm.-jf A /N Vol I 
NSC Lin.-jf A /N Vol II 
NSC CMOS 
NSC Aiidfo 
NSC V o l l ^ RI-9 
NSCMi-pncv 
lnt.>l 0.<l4 B<Kik 
ln(.-l MCS 8S M.««u.>l 
Ini^l MCS 80M.i.>.i.il 
I n M MCS dOMj i iu^ l 
AMD 8080 M.C.(.IK<K H, 
AMI MOSC.>l.<l(><|ii.' 
H..vih.-c»< 
H.«vthr»ti DiirfK 
Gl MOS 
Otbofn.- b t t 'o in Micro V 
OUxi.o.- hi l ro t o M i r r o V 
OUxurv Intco In M.cro V 
O%bo.n.- 8080 PfcN'.Mnm, 
Osborii.- 6R00 Pco^rrfiiiiiii 
Ovboro.. ZSOProgt^mmii 

S 3 9S 
4 95 
? 9 5 
7 9b 
2 95 
2 95 
? 9 5 
3 95 
3 9 6 
4 9 5 
7 95 
4 95 
795 
3 95 
2 50 
1 95 
4 95 
7 50 
7 50 

1500 
7 5 0 
7 50 
7 50 

T H E F I R S T T O O F F E R P R I M E P R O D U C T S T O T H E H O B B Y I S T 
A T F A I R P R I C E S N O W L O W E R S P R I C E S E V E N F U R T H E R ' 

1. Proven Quality F a c t o r y tested p r o d u c t s o n l y , n o re tests 

or f a l lou ts . G u a r a n t e e d m o n e y b a c k . W e stand b e h i n d o u r p r o d u c t s . 

2. Same Day Shipment A l l p r e p a i d orders w/ i th cashiers 

c h e c k , m o n e y o r d e r or charge ca rd w i l l be s h i p p e d same d a y as received. 

I M ICROPROCESSORS 

A M I 
6 8 0 0 K I T 

E V K 9 9 

o n l y 

$133.00 
Send f o r c o m p l e t e de ta i ls 

EVK 99 Kit S133.00 
E V K 100 Kit 269.95 
EVK 200 Kit 449.95 
EVK 300 Assembled . . . 699 .00 
Universal Kluge Board . . - 95 .00 
16K Byte R A M Board . . . 75 .00 
6 Slot Motherboard . . . . 35 .00 
ExterKler Board 45 .00 
Video Board (avail, future) . . 95 .00 
Connectors. . S6.50 12/59.95 
Solid Frame Chassis . . . . 120.00 
Frame Chassis 69.95 
Micro Assembler R O M . . . 30 .00 
P r o t o R O M 30.00 
Tiny Basic Papertape . . . 20.00 
Tmy Basic EPROM . . . 125.00 

Hardware or Programming Manuals 15.00 ea 

8 0 8 0 A C P U K I T $99.95 
K i t 

Assembled & tested S i 29.95 

F E A T U R E S : 
S-100 bus compatible, 
complete CPU with 
eight level vector interrupt. 
Includes sockets. 
Add $ 5 . 0 0 for 8080 Manual 

1 6 K S U P E R F A S T R A M ' S 
tjp 0 4 1 6 / 4 1 1 6 350ns. P R I M E 

Buy 8 pes. - Only $29.95 eacH 
Buy 16pes.-Only $27.95 each 
Larger quantity or group buys 
call for current price quote 

T A R B E L L F L O P P Y I N T E R F A C E 

Complete Kit Only $ 1 7 9 . 9 5 
A s s e m b l e d & tested 8 2 6 9 . 9 5 

F E A T U R E S : S IOO/Al ta i r / IMSAI 
compatible, compatible 
to most disc drives 
including Persci, Innovex, 
GSI. Shugart and others. 

S O F T W A R E : Uses CPM which is 
available for S70.00 
CPM documentation 
add S20.00 

S a m e D a y S h i p m e n t 

N A K E D P C B O A R D S A L E S - 1 0 0 

Z 80 CPU S 3 1 . 9 5 
2708 EPROM 8K 2 1 . 9 5 
8K Static R A M 2 1 . 9 5 
32K Static R A M 5 9 . 9 5 
Floppy I / O S 3 9 . 9 5 
Cassette I /O 2 9 . 9 5 
Pro toBd. 2 7 . 9 5 
Extender 1 5 . 9 5 

U V " E P R O M " E R A S E R 

M o d e l U V S - I I E o n l y $59.95 
Holds (4) chips at a time. 
Special holding tray wi th 
U V A Absorber. Exclusive 
safety interlock system. 
Backed by 45 years U V experience. 

W O W 1 7 7 1 F L O P P Y S P E C I A L 
While they last S 3 2 . 9 5 
regular price S55.95 
Western digital P /N 1771A 
with App. Note & Data 
Only 100 units available 

( ai)no> 
nso cotw? 

«M? 
•M6100 •6800P nr> 

19 95 
32 K 

STATIC R A M H E A D O U A R T E R S 
I S.̂ i-
n-m 

• 7U02'4S0"ii 1 JO 1 IIS •..|4>410 4/1W 10 yj 10SJJ 995 
7>»7 1 A I " stoR. n n 

I " 1 W >«M 7 r- 1 «« 
7Hltl tr> * »• • M 1 i*. »w 
JlIJI l » 7M ) tf Mvnn 1 V) « w «n 
71141 1 7*. 7 JS MV70I « SO • H) 

11*S J»9» 1 A 

A TO D C O N V E R T O R S 

SUPPORT D E V I C E S 
•3881IZ80PIO) $12 95 
•3882(280CTCI 12 95 
3SS1 iraProramI 14 9b 
3>S3 lf8M*mo«« I ' d 
8217 81x1 I/O 3bO 
8214Pr.o'<ir lnl»ir«,ii 99S 
8216 But drr^r 3 7S 
8774 Clock C*fi 48S 
8724 4 4MM/CtKC»f< 17 9S 
•8T26Bu«lriyer 2 25 

39b 
8228S*<CoAl'fil>t 79b 
82}aS*«Conl'olW' 99b 
82SI/9bbl Pro, Comm l « 
a?S3lnt*n<l TKn»c 71 9b 
8?SV9bSbPro« P»K>h I/O 11 9b 
87S7 DMA Conuol 37 9S 

37 9S 
6810 1 178 •SRAM 49S 
• 6 8 2 0 PI A 795 
6834 1 CPROM4K 14 9b 
6834 CPRUM 4K 16 9S 
6SS0ACIA 99S 
6BS2S«i.«l A d w f 11 9S 
6860 Modern 14 9S 
6862 RPS MflduUio* I79S 
•6871B l O M H / O o c h OSC 26 95 
6880 MPU 79S 
68M.nllM.rt.lM.,2 49 9S 
6aM.nlllM<n.b>H3 74 9S 
6831 10774 MKroA<w>f>b<"Hof> 1 30 00 
6831 11003 Pioto flow 30 00 
I871SCO IK RAM 1S9S 
1877SCD 7S6 • 4 RAM 16 9S 
182400 37 >8 MAM 99b 
laSTCOSlHtlO 10 9b 
185600 1 O a9b 
185700 1 O a9b 

• 70ICN 
87MCJ 
UOeiB 

DISPLAYS/OPTO 
OL 704/70; CC/CA 900 I » 
fNOJMCC » 7 9;, 
FNOM0'SO7CC'C* MO I K 
FMObOJ/SIOCC/CA VM M 
FNDB00'tO7CC/CA tOO 7 SO 
Bo«fn*r4dfitbijbb<« 99 
rsc to?* 4 d ^ l CC 800 4 9S 
M»7)40HEK 
TIL 305S. 7*r-.» 4 SO 
TIL 306 7 196 
TIL 308 7 8 9S 
TIL 309 7ie9w/lo9'c 7 95 
Ttl JUMIXOi ip l j , 9JS 
MAI003 17«uloclock U 9S 
MAIOO? 4d^tck>ckmoctulf 9 9S 
MA 1010 4 d>«>l (lock moduK 9 9S 
NSN 373/374 dv«l CC/CA 300 ? 70 
NSN SaS/̂ SA CCCA SOO 2 60 
N$N7B3'7B4d»«ICC'CA 700 3 00 
4N?SOpiolwlater 3/199 
MCT70plol«>l.t». 89 
4N33 0«rt^(x i lS0L I 7S 

18SC>>« S/100 

18 P'n 
70<n> 

2* Pin * 
40P>«i. 

'100 

SOCKETS 

• 2 7 0 8 

I702A 
• 1702 6 
S704 
• IM6610 
6834 
6834 I 
87S123 
87S176 
I7S179 
8223 
S203 

3 50 
16 9b 
295 

RAMS D Y N A M I C 

a^inST 
UPinS'T 
UPinS T 
18P.«$ T 
7? P." S. T 
74P.«S/T 
TSP.nSfT 
40 S-'T 

CONNECTORS 
6 P.n S<««l« S'€ 1 ' 
IS/WOuJlS/C 15 
18.36 Ou.lS'1 2: 
72,44 Ou«lS/f ?< 
43'a6 0««IST 6! 
43.»60w«IW-Mi 6! 
W100IMSAI WVI 4 1 
SO'lOOtMSAI S T 4 ; 
soiooaiim<WV) SI 
SOMOOActj-S T ^ 

S Pot D D92V 3n 
MTSS 3 7S 

• 4115 S18 95 
4116 16K 34 9b 
TMS40S0 * 9S 
TMS4060 22 p-n 4 2S 
A04060 27 vn 32S 
4096 16 ki.n 4 9S 
7104 4 9S 
7107 39S 
•2107B4 4 25 
MMS761 3 9b 
MMb267 1 9b 
MMS270 4 9S 
MMS280 4 9b 
1103 1 9b 
4008 I 79b 

IWSAi Gu<d*i 

FLOPPY DISK 

C H A R A C T E R G E N E R A T O R S 
ROSTSOUuv'SV SI09S 
N037S13 L<>«'fSV 9 9S 
HD016b 9 9S 
MC6S71A 10 80 
MC6S74 14 SO 
MC6S7S 14 SO 

K E Y B O A R D E N C O D E R S 

CRYSTALS 
1 OMH3 S SB5 100MH 
2 0 5BS 13 0 
2 097152 5S5 14 3181 
24576 585 180 
3 579545 3 95 18 432 
40 4 95 
4 194304 5 95 
491520 5 95 
5 0 495 
5 7143 595 
60 495 

22 1194 
27 000 
36 000 
48 000 
100KC 

4 95 
I 495 

4 95 
5 95 
495 
595 
5 95 
595 
5 95 

1295 

NEW CTS DIPSWITCHES 
CTS706 4 S1 7S CTS708 8 S1 »S 
CTS206S SI 7S CT$?099 SI 9S 
CTS206 6 SI 7S CTS?0910$19S 
CTS707 7 SI 7S 

U A R T S / U S R T S 
AVSI0I3A ISVI 
1H1M2B ISVI 
AVblOUIS UVI 
AVSIOISISVl 
IM6402 ISVI 
IMMOJISVI 
S23SO 
WDIfi'lB A.t.m 

We also Stock full of 7400, 
74LS, 74L Linear and CMOS 

4S0 Send for pricing or use our 
competitors STD catalog 

17 9b pricing. 

B A U D R A T E G E N E R A T O R S 
NEW 

1978 C A T A L O G U E 
A V A I L A B L E FEB. 

SEND .25 POSTAGE 

7 4 L S 0 0 T T L 
•MM5320 rvsyn t " S 995 
MMb369 Prrv^lr. 39b 
l«IMS7100(;«n«CK-i> 16 9b 
MMb7104 Ctock 3 7S 
LM1889M.»h.Uto. 39b 
0M300S«. FunKlKM. 1 SO 
AV38SOO 1 TVG<f~- 9 9!! 
AV38600 ICotor TV C^m^ 24 9S 
AY3861S1Co>o> S9S 
•AV38700 1 T«nk Chip 29 96 
RF MmtuUloi 89S 

O R G A N CHIPS 
MMSSS4 • 
MMSSSS ,11 
MM'iS'jt I 

LSO« 
LSIO 
IS13 
LS14 
L s n 
LS27 
LS30 
LS32 
LS40 
LS47 

MMblU 
MMS116 
MMbSTS 

CLOCK CHIPS 

LS«3 
LS9b 
iS107 
LS109 

LSI 23 
LS133 
IS138 
LS13I 
U139 149 
LS1S1 1 49 
L$1S3 129 
I S I H I 49 
LStS7 1 79 
H I M 1 n 
LSiai 139 
LS162 139 

1 39 

LS1C3 I 38 
LS164 1 39 
LSI 74 139 
LS17S 139 
LS190 749 
U191 2 49 
LS192 2 49 
LS193 2 49 
LS1M 2 49 
LS196 S2 
U251 1 39 
LSB3 148 
LS257 1 79 
LS7S8 1 » 
LS77* 1 10 
LS7B3 1 10 

LSM7 99 
LSMa 99 
LS377 1 78 
74700 5 M 
74251 I M 
74J79 1 10 
74298 I W 
74Mb 79 
7436« 79 
74)67 79 
74368 79 
U778 1.78 
*11S% 1 10 
8tLSM 1 10 
•1L$f7 1 10 
81LS«8 1 10 

M O N T H L Y SPECIALS 
up D371W4«T«>. Control 
AYS )S60 4 3 4 DVW 
MKS007 VX>9 CM»I»> 
AVS 3S07 DVMCK.P 
ICM7206IPICI' Dt(i'D«. 
ICM7209 lPICt«t)'..»t 
ICM704S IPI Step n«t<h 
G11SM6CK«w>H MOS FIT SW 
4116^416 16K DTXwnK RAW 
l«t*l3404etMlL<tch 
1488 1489 RS232 Dn»e« 
8T9 7 SgttM 
81)0 8131 
1833 81 

t49 9S 
74 9S 
69b 

12 95 
16 9S 
199S 
18 9b 
ISO 

34 96 
29S 
1 25 
1 2S 
7 4b 

74367/74368 
7S4b1/M'53 
8T26 
78L05 

('SCO 
1fr'2S0 

2 4 5 0 2 1 00 

4 N 2 5 Opto/ lso .69 

SPECIAL 7 St 00 

740S WS6S)0 
7416 wsssta 
7438 MPS6bl6 
7440 MPS6b27 

SPECIAL 2 SI 00 

7442 74123 
7490 7414b 
7493 741 S3 
749S 74L$19S 

S B9 •»S364? 
S t 00 *S6b71 
S 1 00 MPSJM3 
S 1 00 N«PS«S30 
S 1 00 S<PS3M6 
b t 00 7S7SJ 
b t 00 7b74J 
b I 00 '4S7S8 
S 1 00 '489 
S I 00 J414S 
S I 00 '4HbS 

MCT2 
7N3638A 
7M3640 
2N2J69A 
2N)692 
WSPS4318 
WSS401 
MPS6Sie 
N»S6S44 
MPS3S6a 
MPS6S22 
MPS404A 
7NS467 

COMP KITS & SYSTEMS: 
MEK680007K.T S23b00 
KIVII6S07 74b 00 
EVK99 6800K.I 133 00 
T*<<»i<o 9900 K.I 299 00 
Inlr.i.'ui J. 6100 K.I 281 00 
l« . .8080C«ni~ fBo^ 49900 
"(SCSCMPK.i 99 00 

B>tn.>'r 8K tvoM K.| 
m i K.i l780< 
TOl 7PU K.I 17801 
T>.t>.llc4»'n'l O 
S100 8 Moi MoWbo^rt - .It. 

S100(<i.^> 
SlOOProio fto^ixl 
V«to. 8800 Plot.. B.w'cl 
IMSAI 80«0>. 77 t>o> 
C.«»«two7 2 
TOL KITAN M ^ t 1 

Hrui.tl.ciSp»*ct>l*b 
SOUOC 10120 

8K (i>omB.<^i] 
S100 37KR-nK.t 

17S9S 
M9S 

79b 00 
769 00 

69 9b 
lb 9b 
77 9b 
>9 9b 

699 00 
S9bOO 
'69 00 
38b 00 
299 00 
99b 00 
71 9S 
71 9S 

87SOO 

NOTICE 
We are looking for software 
support packages to offer in 
our new catalogue. Please 
write or call if you want to 
participate. 

p. O. BOX 17329 Irvine, California 92713 New Phone (714) 558-8813 
TELEX/TWX: 910 595-1565 

Retail Store Open Won. - Sat. 
Located at 1310 "B" E. Edinger, 
Santa Ana. CA 92705 



Beautiful Bnarils 

OUR BEST SELLER: E C O N O R A M I F " 

S - l O O C o m p a t i b l e 8 K x 8 i n a c o s t - e f f e c t i v e p a c k a g e . B u f f e r i n g 
o n a l l l i n e s , 0 w a i t s t a t e s w i t h t h e 8 0 8 0 . l o w p o w e r c o n s u m p t i o n , c o n -
f i g u r e d as t w o s e p a r a t e 4 K b l o c k s l o r a d d r e s s i n g f l e x i b i l i t y , h a n d l e s 
D M A , m e m o r y p r o t e c t w i t h v e c t o r i n t e r r u p t p r o v i s i o n i l y o u t r y t o 
w r i t e i n t o p r o t e c t e d m e m o r y , f u l l y s o c k e t e d , g o l d - f l a s h e d e d g e 
f i n g e r s , s o l d e r m a s k e d a n d l e g e n d e d b o a r d . . . t h i s i s t h e b o a r d t h a t 
d o e s n t c u t a n y c o r n e r s , b u t c u t s t h e p r i c e i n s t e a d , 

( S e e t h e 1 / 7 7 i s s u e o f K i l o b a u d m a g a z i n e f o r a p r o d u c t p r o f i l e t h a t 
t e l l s j u s t a b o u t e v e r y t h i n g y o u ' d e v e r w a n t t o k n o w a b o u t E c o n o r a m II 
. , , o r s e n d a s e l f - a d d r e s s e d , s t a m p e d e n v e l o p e t o " K i l o b a u d A r t i c l e " 
do o u r a d d r e s s a n d w e l l s e n d y o u a r e p r i n t . B u t if y o u r e a l l y w a n t t o 
b e c o n v i n c e d . , , t a l k t o s o m e b o d y w h o o w n s o n e ! ) 
K i t f o r m : S I 3 5 . 0 0 3 k i t s : S 3 7 5 . 0 0 A s s e m b l e d , t e s t e d : $ 1 5 5 . 0 0 

A N N O U N C I N G T H E 1 6 K E C O N O R A M I V ' T - a 
We'll be ready lo ship these soon, so we thought you'd like a sneak preview. I he 

pf ict '? (Jndtr $ 4 0 0 . I h e per torn idnce? A l l Ihdt \ o u v e c o m e to evpec l f r o m the 
t conordt i i l ine, d io f iq \sitt i i rnpiessivel \ lovi. pouer cof»surTi[)Uon dnd <i coup le o l 
o t h f t I t i t k s we hd\ i - u[) our sleese. II you ve been v id i t inq for d I6K board. \ o u ' l l be 
hdp[)\ sou N^dlted tot us. ^ ^ ^ ^ ^ ^ ^ ^ ^ 

S O M E W O R D S A B O U T S T A T I C M E M O R I E S 

h« rt it < ( i t iH-s 111 n n ' i i i o t V, \t,v i r | ) n - l l \ ( m i t i d l t o s td l i c !»•( h i i o l o ( ) \ A h h o u ( ] h t t i o i e t<)^ t lv 
t h u n t l v t i . i f i iK J . -v t i . s i j i K t i u - t n o t df«' h t - e o l < n t u d l t f l t e ^ h di>d t i i n i n i j l u - f d s — h 
i-v otu- t. j s i . t i vk»u \«,oiks so wi - l l w i l h i>ut t n e n i o i v t>odrds. t i e n s v t u l L t o i i o t d t n 
c u t m i l l »h.- l A i u l J . w.- n t j l . n ( K w d t i l it l o \Ai) ik i K j h t \M(h v ^ h d l e v f i s v s l t ' m \ u u t u n e ( A l l d i i . 
IMS.M. C. ium«-mt c . I ' . i t i J M l i i . t ' c i l v m o i p h i c , f t t . l , ^A^lnt i l l o k«-f[> \ fco iK i iK j f o t \ o u . S l d l n 
r iH- i tH;n. s cii. |>i(.>..-n. ( i t iu - t.-st»-d. dtuJ U ' iM t . l . ' . . . t t i d l s l i k f i h f i n so im j< h. 

ACTIVE TERMINATOR B O A R D 

The a c t i v e t e r f i i i n c i t i o n c i r c u i t r y In o u r m o t h e r b o a r d Ki ts m i n i m i z e s t h e 
r i n t j i n g . c r o s s t d l k , o v e r s h o o t , s c r a t n b l e d d a t a , a n d n o i s e p r o b l e m s t h a t Cdti 
o c c u r \fcith u n l e r n i i n a t e d l i nes . B u t e v e n if y o u d o n t h a v e a G o d b o u t 
m o t h e r b o a r d , v o u c a n t r i c k y o u f c o m p u t e r i n t o t h i n k i n g y o u d o b y a d d i n g 
t h i s use fu l p e r i p h e r a l . S i m p l y p l u g i n t o a n y S - l O O m a c h i n e , a n d g a i n t h e 
b e n e l i l s of a c t i v e c i r c u i t r y . " C K - O I ? , S 2 9 . 5 0 . K i t f o r m o n l y . 

CPU POWER SUPPLY 

Here Is an e c o n o m i c a l s u p p l y l o r s m a l l c o m p u t e r s y s t e m s o r d i g i t a l b e n c h 
w o r k . D e l i v e r s 5 V (u 4 A w i t h c r o w b a r o v e r v o l t a g e p r o t e c t i o n ( a c c i d e n t s c a n 
h a p p e n . . . a n d y o u s h o u l d n ' t h a v e to r e p l a c e a l l y o u r T T L If o n e does ! ) . 
A l s o g i v e s -f 12V (a ' . A a n d ~ 12V ' ^ A . a l o n g w i t h a n a d j u s t a b l e 
n e g a t i v e b ias s u p p l y ( - 5 t o - l O V (& 10 m A ) . A l l i n a l l . y o u c a n ' t bea t t h e 
p r i ce o r t he p e r f o r m a n c e . " C K - O M , S 5 0 . 0 0 . K i t f o r m o n l y . 

DB-25 RS-232 SUBMINI-D CONNECTORS 

C K - 1 0 0 5 , S 3 . 9 5 ; p l a s t i c 

5 
M a l e p l u g . " C K - 1 0 0 4 , $ 3 . 9 5 : f e m a l e j a c k 

h o o d fo r m a l e c o n n e c t o r . ' C K - 1 0 0 6 . $ 0 . 9 0 . 

P L U G F R O M B I L L : T h e r e s m o r e t o l i f e t h a n c o m p u l e r s , . . l i k e m u s i c . C f d i g A n d e r t o n , 
n o t e d a u t h o r a n d d e s i g n e r of o u r M u s i k i t p r o d u c t s , has p r o d u c e d d c a s s e t t e t a p e o f o r i g i n a l 
m u s i c tha t is d i s t r i b u t e d by o u r f r i e n d s at P A I A t i e c t t o n i c s ( 1 0 2 0 V. . W i l b h i r e . O k l a h o m a 
C i t y . O K 7 3 1 16: S 6 . 4 5 p p d ) . In a d d i t i o n t o h e a r i n g o u r M u s i k i t s i n a c t i o n , y o u g e t t o h e a r 
s o m e rea l l y g o o d m o d e r n m u s i c . W e l i k e it . . . y o u p r o b a b l y \will t o o . 

T E R M S : P lease a l l o w u p t o 5 % f o r s h i p p i n g : e x c e s s r e f u n d e d . C a l i f o r n i a n s a d d tax . C O D 
o r d e r s a c c e p t e d w i t h s t ree t a d d r e s s f o r GPS . F o r V I S A ' / M a s t e r c h a r g e * o r d e r s c a l l o u r 2 4 
h o u r o r d e r d e s k at ( 4 1 5 ) 5 6 2 - 0 6 3 6 . P r i c e s g o o d t h r o u g h c o v e r m o n t h of m a g a z i n e . 

F R E E F L Y E R : T h e s e a r e j u s t a fe\* o f t h e i t e m s <*e c a r r y f o r t h e c o m p u t e r e n t h u s i a s t . W e 
a l so s t o c k a b r o a d l i ne of s e m i c o n d u c t o r s , p a s s i v e c o m p o n e n t s , a n d h o b b y i s t i t e m s . W e w i l l 
g l a d l y s e n d y o u a f l ye r d e s c r i b i n g o u r p r o d u c t s u p o n r e c e i p t o f y o u r n a m e a n d a d d r e s s . 

SUPER M E M O R Y F O R A 
SUPER MACHINE : H8 COMPATIBLE 
E C O N O R A M V r " 

U s e r s o f t h e S - 1 0 0 b u s s h a v e f o u n d o u t w h y o u r m e m o r i e s a r e 
t h e i r b e s t v a l u e . . . n o w H 8 o w n e r s c a n f i n d o u t t o o . T h i s 1 2 K x 8 
k i t o f f e r s t h e s a m e b a s i c f e a t u r e s a s o u r E C O M O R A M s e r i e s . . . s t a t i c 
d e s i g n , c o n f i g u r a t i o n a s t w o b l o c k s ( o n e 8 K a n d o n e 4 K ) . s w i t c h 
s e l e c t e d p r o t e c t , s o c k e t s f o r a l l I C s . f u l l b u f f e r i n g o n a d d r e s s a n d d a t a 
l i n e s . . . p l u s t h e r e q u i r e d h a r d w a r e a n d e d g e c o n n e c t o r t o m a t e 
m e c h a n i c a l l y w i t h t h e H 8 . A s a b o n u s , a l l s o c k e t s a n d b y p a s s 
c a p a c i t o r s a r e p r e - s o l d e r e d t o t h e c i r c u i t b o a r d s o y o u c a n s t a r t r i g h t 
i n o n t h e f u n p a r t o f b u i l d i n g t h i s h i g h - q u a l i t y m e m o r y 
K i t f o r m : $ 2 3 5 . 0 0 j e 
WE A L S O S P E A K DYNAMIC : E C O N O R A M IIF'^ 

If y o u w a n t a d y n a m i c m e m o r y , m i g h t as w e l l g e t o n e t h a t w o r k s r i g h t . 
E c o n o r a m 111 is i n e x p e n s i v e , c o m p l e t e l y a s s e m b l e d a n d t e s t e d , a t i d r eady t o 
p l u g i n t o y o u r S - 1 0 0 m a c h i n e . L o \ i p o w e r . 0 w a i l s t a t es \ k i l h 8 0 8 0 C P U . c o n -
f i g u r e d as t w o 4 K b l o c k s , f u l l y s o c k e t e d . 
$ 1 4 9 . 0 0 . a s s e m b l e d a n d t e s t e d o n l y . 

EDGE CONNECTORS 

I f ie re a r e e d g e c o n n e c t o r s , a n d t h e r e a r e E d g e C o n n e c t o r s . T h e s e a re 
I f i e k i n d w h e r e th»e p i n s d o n t ta l l o u t . t h J i n k s t o t h e b i f u r c a t e d c o n t a c t s . ( W e 
ui>e t h e s a m e c o n n e c t o r s w i t h o u r m o t h e r b o a r d s . ) 

' ' C K - l O O l : 100 p i n e d g e c o n n e c t o r w i t h g o l d p l a t e d 3 leve l w r a p p o s t s . 
M a t e s w i t h A l t a i r / I M S A I p e r i p h e r a l s . $ 5 e a c h o r 5 / S 2 2 . 
* C K - 1 0 0 2 : S a m e as a b o v e , b u t w i t f i s o l d e t t a i l p i n s o n 0 . 2 5 " c e n t e r s . 
( M a l e s w i t h I M S A I m o t h e r b o a r d ) . $ 5 e a c h o r 5 / $ 2 2 . 

' C K - 1 0 0 3 : S a m e as a b o v e , b u t w i t l i s o l d e t t a i l p i n s o n 0 . 1 4 " c e n t e r s . 
( M a t e s w i t f i A l t a i r m o t f i e r b o a r d ) . S 6 e a c h o r 5 / $ 2 7 . 5 0 . ^ m ^ 

10 SLOT M O T H E R B O A R D 

W h e t f i e r i m p l e m e n t e d as a n a d d - o n t o e x i s t i n g s y s t e m s t h a t n e e d m o r e 
r o o m , o r as t h e n u c l e u s o f a s t a n d a l o n e s y s t e m , t h i s S IOO c o m p a t i b l e 
m o t h e r b o a r d f i t s t f i e n e e d s o f t h e b u d g e t - m i n d e d e n t h u s i a s t . O u r p r i c e in-
c l u d e s a i l e d g e c o n n e c t o r s , a l o n g w i t f i a c t i v e t e r m i n a t i o n c i r c u i t r y t h a t p ro -
m o t e s a c c u r a t e a n d r e l i a b l e d a t a t r a n s f e r . L o t s o f b y p a s s c a p s a n d e x t r a 
h e a v y p o w e r l i n e t r a c e s c o n t r i b u t e t o e f f i c i e n t o p e r a t i o n . H e a v y d u t y e p o x y 
g l a s s b o a r d , w i t h a s o l d e r m a s k for easy s o l d e r i n g . 
' ' C K - 0 I 5 , $ 9 0 . 0 0 . K i t f o r m o n l y . 

18 SLOT M O T H E R B O A R D 

A l l t h e s a m e f e a t u r e s a n d a d v a n t a g e s o l t h e 10 s lo t v e r s i o n , i n c l u d i n g o u r 
a c t i v e t e r m i n a t i o n c i r c u i t r y . C o m p l e t e w i t h 18 e d g e c o n n e c t o r s 
" C K - O 1 6 , S 1 2 4 . 0 0 . K i t f o r m o n l y . ^ ^ ^ ^ ^ ^ ^ ^ 

D E A L E R N O T E r 
We'd l i ke to thank the ever -g rowing number o l dealers viho are spfeadirK^ the 

E c o n o r a m word to thei r c u s t o m e r s . . . you \^i l l he happv to know thiJt we have 
doub led the capac i ty of our C o m p u k i t ' d i v i s ion in order to con t i nue f iondl i ru j the 
massive response. We' re g lad you l ike what we re d o i n q . , . and we re goincj to keep 
on d o i n g it! 



600 MHZ. FREQUENCY COUNTER 
±0.1 PPM TCXO 

OPTO-8000.1 

This new instrument has taken a giant step in 
front of the nnultitude of counters now available. 
The Opto-8000.1 boasts a combination of fea-
tures and specifications not found in units cost-
ing several times its price. Accuracy of ±0.1 
PPM or bet ter — Guaranteed — w i th a 
factory-adjusted, sealed TCXO (Temperature 
Compensated Xtal Oscillator). Even kits re-
quire no adjustment for guaranteed accu-
racy! Built-in, selectable-step attenuator, rug-
ged and attractive, black anodized aluminum 
case (.090" thick aluminum) with tilt bail. 50 
Ohm and 1 Megohm inputs, both with amplj^er 
circuits for super sensitivity and both 
diode/overload protected. Front panel in-
cludes "Lead Zero Blanking Control" and a 
gate period indicator LED. AC and DC 
power cords with plugs included. 

OPTOELECTRONICS. INC. 
5821 NE 14 Avenue 
Ft. Lauderdale, FL 33334 
Phones: (305) 771-2050 771-2051 
Phone orders accepted 6 days, until 7 p.m. 0 3 

SPECIFICATIONS: 
Time Base—TCXO -0.1 PPM GUARANTEED! 
Frequency Range—10 Hz to 600 MHz 
Resolution—1 Hz to 60 MHz: 10 Hz to 600 MHz 
Decimal Point—Automatic 
All IC's socketed (kits and factory-wired) 
Display—8 digit LED 
Gate Times—1 second and 1/10 second 
Selectable Input Attenuation—Xt, X10, X100 
Input Connectors Type —BNC 
Approximate Size—3"h x 7V2"w x eVi'd 
Approximate Weight—2'/? pounds 
Cabinet—black anodized aluminum (.090" thickness) 
Input Power—9-15 VDC, 115 VAC 50/60 Hz 

or internal batteries 
OPTO-8000.1 Factory Wired 
OPTO-8000.1K Kit 

S299.95 
S249.95 

ACCESSORIES: 
Battery-Pack Option—Internal Ni-Cad Batteries and charging unit 

S19.95 
Probes: P-100—DC Probe, may also be used with scope S13.95 

P-101—LO-Pass Probe, very useful at audio frequencies 
S16.95 

P-102—High Impedence Probe, ideal general purpose 
'usage S16.95 

VHF RF Pick-Up Antenna-Rubber Duck w/BNC #Duck-4H S12.50 
Right Angle BNC adapter #RA-BNC S 2.95 

FC-50 — Opto-8000 Conversion Kits: 
Owners of FC-50 counters with #PSL-650 Prescaler can use 
this kit to convert their units to the Opto-8000 style case, includ-
ing most of the features. 

FC-50 — Opto-8000 Kit S59.95 
• FC-50 — Opto-8000F Factory Update S99.95 
FC-50 — Opto-8000.1 (w/TCXO) Kit $109.95 

•FC-50 — Opto-8000.1F Factory Update S149.95 
•Units returned for factory update must be completely as-
sembled and operational 

TERMS: Orders to U.S. and Canada, add 5% to maximum of $10.00 per order 
for shipping, handling and insurance. To all other countries, add 10% of total or-
der Florida residents add 4% state tax. C.O.D. fee: SI.00. Personal checks must 
clear before merchandise is shipped. 



7 4 0 0 T T L 
SN-4XN 16 
S»<740IN 18 SN7 472H 29 SN7' I160N 89 
SN740?t( IB %H7 473N 35 I161N 89 
SNr403N 18 5N7. 35 SN7' I162N I 95 
SN7«04N SN7 475N 49 SN7-lt63N S9 
SN7405N 20 SN7' 476N 35 SM7J H64K 89 
SN7406N 29 5N7 479N 500 SH7-I165N 89 
SN7407N 29 SN7480N 50 iH'i I166N 1 25 
SN7408N 20 SN7 482N 99 SH7' I167N 1 95 
SN7409N 20 SN74a3N 59 %H7i 1170N 1 59 
S«(:410N 18 SH7 46SN 79 SN7-lt72N 600 
SN:4t1N 25 SN7 486N 35 SN74 t173N 1 25 
SNr412N 25 SN7 489N 1 75 SN7' I174N 89 
SN:413N 40 SN7490N 45 SN74 1175H 79 
SN74UN 70 SN7 491N 59 SN74 iiTeN 79 
SN7416N 25 SN7. I92N 43 SN7-I177N 79 
SN:417N 25 SN7. I93N 43 I179N 1 95 
SN7420N 20 SN7494N 65 SN7-M80N 79 
S»(7421N 29 SN7-I95N 65 SH7. I181N 1 95 
SN7422N 39 &M7496N 65 SN7. I1B2N 79 
SN:423H 25 SN7497N 300 SN7-I184tj 1 95 
SNr425N 29 SW?-MOON 89 SN74 IIB5N 1 95 
SH7426N 29 SN74 H07N 35 S»j7-iiasN 995 
SN7427W 25 S»(7-Il09f< 59 SN7-I18»N 395 
SN7429̂  39 SN74 i n w 1 95 SN7< I190N 1 25 
SN7430N 20 SN7i I121N 35 SN7-I191N 1 25 
SN7432t( 25 W7< I122N 39 SN7< I192N 79 
5H 74 3 7N 25 SM7' 1123N 49 SN74 I193N 79 
5N7438N 25 SN74 1125N 49 SN7-I194M 89 
5H7439N 25 SN7-lt26N 49 SN74 M95N 69 
SN7440N 20 SN74 it32N .75 SH7' n96N 89 
SN7441N 69 SN74 I136N 75 SN7-I197N 89 
SN7442N 49 SN7-l14tN 79 SN7. I198N 1 49 
SN7443N 75 SN74 I142N 295 SN7-I199N 1 49 
SN7444N 75 SN74 295 $N74200N 559 
SHr445N 75 SN74 I144N 295 5N7-I251N 1 79 
SM7446N 69 SN74 I145N 79 Sf<74279N 79 
SN7447S 59 SM74 1 95 SN742S3N 225 
SN7448N 79 SN74 I148N 1 29 SN742B4N 3 95 
5N7450N 20 SX74 I150N 89 SN74 I285N 395 
SN7451N 20 SN74 IIS1N 59 SN74365N 69 
SN7453N 20 SN74 1153N 59 SN74366N 69 
SN7454N 20 SN74 I154N 99 SN74367N 69 
SN7459A 25 SN74 I155N 79 SN74368N 69 
SN7460N 20 SN74 1156N 79 SN7i 1390N 1 95 
'iN7470N 29 SN74 I157N 65 SH74393N 1 95 

dfUiJU 
C04001 
C0400? 
C04006 
0X007 
C04009 
C04010 
CO401I 
CD4012 
CO4013 
C040I4 
C04015 
C04016 
C04017 
CO*OI« 
C04019 
C04020 
C04021 
CO4072 
CO4023 
C04024 
CD402& 
C04026 
C04027 
C0402fl 
CO4029 
C04030 
CD403S 
004040 
CD4041 

LUSuOtI 
LM30tH 
IM301CN 
IMM2H 
LM304H 
LM306H 
LU307CN-H 
lM30eM 
IM30WN 
LM309H 
(.M309K 
LM31KN 
IM31IH 
IM311N 
LU317K 
LM3tKN 
LM319N 
LM3?0K-5 
LM320K-5 2 
LM320K-1Z 
LM320K-15 
LM320K-t« 
LM320K-24 
LM320T-5 
IM3»T S2 
IM320T-8 
HI320T-12 
LM320TI5 
LM320T-t« 
IM3»T 24 
IM323K-5 
LM324N 
LM339N 
LM340K-S 
LM340*-6 
LM340K-8 
LM340K-I2 
LM340K-15 
IU340K-1S 
LM340K-24 
IM340T-S 

' A 

20% Discount for 

1 ^ 
, , C04049 

C04050 
1? C04051 
^ C04053 
1 C04056 

" C040S9 
2 C04060 
" CD4066 

J! C04069 
' " CO4070 
, ?! C04071 
^ ^ C0407? 

" C04076 
. co4oei 

l® C040tt 
1 » C04093 

004098 
" MCI 4409 
^ UC14410 
a MCI4411 

M0I44I9 
69 MC144J3 
89 MC14506 

1 19 MC14U7 
49 C04S08 
99 004S10 

119 CD4S1I 
1 2i 004515 

99 C045IB 
M C045M 

0014562 
CD4566 
w i i a i 

too Combined 7400 S 

OS 

250 
' 35 

74C02 
74004 
74008 
74C10 
74C14 
74020 
74030 
74042 
74048 
74073 
74074 
74C«9 
74C90 
74093 
74095 
740107 
740151 
740154 
740157 
740160 
740161 
740163 
740164 
740173 
740192 
740193 
740195 
740922 
74C923 
74C925 
740926 
8009S 
80C97 

2 15 
4 75 
1 50 

300 
200 
200 

300 
2.15 
325 
3 25 
300 
325 
260 
3 49 
2 75 
2 75 
995 
895 

L I N E A R 
IM340T-8 
LM340T-12 
LM340T.15 
LM340T-ie 
LM340T-24 
LM350N 
IM3510N 
LM370N 
LM373N 
LU377N 
(.M380N 
LM380CN 
LM3aiN 
LM362N 
NES01N 
NE510A 
NE529A 
«531H 
N{536T 
P«ES40l 
MES50N 
N£555V 
NE556 
NE560e 
NC561B 
«562e 
NE565H 
NE565N 
«566CN 
NE567H 
Nt567V 
NE570 
LM7030N'M 
IM709H 
LM709N 
LM7tON 
LM71IN 

LM733N 
LM739N 
LM741CM 
LM741CN 

LM748H 
LM748N 
LM1303M 
IM1304N 
LM1305N 
LM1307N 
LMI3I0N 
LM1351N 

LMt4S8CN'H 
uci46a 
Mci4a9 
LM1496N 
LM1556V 
MC1741S0P 
LM2901N 
LM30S3 1 50 
IM3065N 69 
LM3900N(3401) 49 
LM3905N 89 
LM3909 1 25 
MC5S5av 1 00 
LM7525N 90 
LU7534N 75 
M3Se 4 95 
LM75450 49 
75451ON 39 
754S2CN 39 
r54S3CN 39 
75454CN 39 
75491 ON 79 
754920N 09 
75494CN 89 
RC4151 5 95 
BC4194 5 95 
HC4195 4 49 

295 

74LSOO 
741S02 

23 
23 7 4 L S 0 0 T T L 74LS155 

74LS157 
69 69 

741S03 23 741S74 35 74LS160 89 
74LS04 29 741S75 49 74LS161 89 
74LS05 29 741S76 35 74LS162 89 
74LS08 23 74LS63 75 741S163 89 
74LS10 23 74LS85 99 7415164 99 
74LS13 49 741S86 35 741S175 79 
74LS14 99 74LS90 49 74LS181 2 49 
74LS20 23 74LS92 59 74LS190 89 
74LS26 29 74LS93 59 74LS191 89 
74LS27 29 74LS95 79 74LS192 89 
741S2B 29 74LS96 89 741S193 89 
74LS30 23 74LS107 35 74LS194 89 
74LS32 29 74LS109 35 74CS195 89 
74LS40 29 

69 
74LS112 35 74LS253 79 

74LS42 
29 
69 74LS123 99 74LS257 69 

74LS47 69 741S132 79 74LS260 55 
74LS51 23 74LS136 39 74LS279 59 

> 74LS55 23 74LS138 69 74LS367 59 > 74LS55 
35 74LS139 r j ^ 69 

M 
7415368 
741S670 

59 
1 95 
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THE SSS TIMER AfPUCAl 
SOURCEBOOK WITH EXPERIMENTS 
fry Howard M »trltn W3HB 
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COMPLETE MANUAL FOR DIGITAL CLOCKS by John Wfits and John BrMkt 
FainriuruK tectttioan 0( r>oM>y*st witn (usic theories Derxnd d>9iUi clocks inciudes (rouble sftootmg 9u«)es, basK 
cnanctenstics o< clocks, sotflerwo tectiniques e<oc* rc-rponent dau 5h*fK and construction m 

XC209 Rec 5 V 
*C209 G w 4S1 
KC209 Orange 
XC209 rp tw iv 

2M 'd i 1 
*C22 Reo 5'51 
KC22 G w i 4 SI 
*C22 ve»(» iV tC22 O'ln^t 4$1 
SSt-22 RT 4 Si 

D I S C R E T E L E D S 

»C526 
XC526 
iiC5?6 
K0526 
XC526 

200 d>a KC11 
1I5- 0< XC556 Red 5 t1 

Red 5S1 XC556 Red 100 S6 
Red ioo.« XC556 G«een 4 SI 
Green 4 SI XC556 Yeocnt 411 
ve«o« 4 SI XC556 Qrjngt 4 Si 
CW4' 4S1 *C556 CIH' : s i 

D I S P L A Y L E D S 
n f t POLARin HT pncf TYPf 
MAN 1 Common Anode-red 270 295 MAN 6680 
MAN 2 51 7 Dot Maini-red 300 495 MAN 6710 
MAN 3 Common Catnode-red 125 4/$1 MAN 6730 
MAN 4 Common Catnode-(ed 187 1 95 MAN 6740 
MAN 52 300 1 25 MAN 6750 
MAN 71 Common Anode-red 300 1 25 MAN 6760 
MAN 72 Common Anode-red 300 99 MAN 6780 
MAN 74 Common Catnode-red 300 1 25 DL701 
MAN 81 300 99 0L702 
MAN 82 Common Anode-yellow 300 99 D1704 
MAN M Common Caftioai-yelow 300 99 01707 
MAN 3620 Common Anode-orange 300 99 DL741 
MAN 3630 Common Anode-crvwe :1 300 99 0L746 
MAN 3640 Common Camode-ofange 300 99 DL747 
MAN 4610 Common Anode-orange 300 99 01749 
MAN 4640 Common Cathode-orange 400 99 01750 
MAN 4710 Common Anode-red : 1 400 99 01336 
MAN 4730 Common Anode-red 400 99 FM)70 
MAN 4740 Common Catnode-red 400 99 fN0359 

fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

MAN 4810 Common Anode-ire*o« 400 99 
fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

MAN 6610 Common AnoOe-ocange-D D 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

MAN 6630 Common Anode-wange 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

MAN 6640 Common Cathode-orange-OO 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 MAN 6650 Common Cathode-orwtge s i 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 MAN 6660 Common Anode-orange 560 99 

fN0359 
fN0S03 
FN0507 
5082-7300 
5082-7302 
5082-7304 
5082-7340 

POLARITY 
Common CathotM-oraAge 
Cootmon Anode-rwJ-D 0 
Oommon Anode-refl • l 
Common CalhO()» r»d 0 0 
Oommon Cathode-rtd * t 
Common AnxM-rM 
Common Oatnode-red 
Common Anodt-rtd : 1 
Oommon CalftoOe red 
Common Oathode-rvd 
Common Anode-rtd 
Common AA0dc*rvd 
Common AnoOt-r«d : 1 
Common Anode-rW 
Common Oatnode-red : I 
Common CamoO(-red 
Common CathoOe-rwI 
Common Cathode 
Oommon Anode 
Common Cathode (FND500) 
Common Anode (fM0510l 
4x7Sol D^RHOP 
4 ( 7 Sgl Digrt-LHOP 
Overrange cturaaer(sl| 
4 I 7 S^ D^gM-Heudcomat 

HT PRICE 
560 99 
560 99 
560 99 
560 99 
560 99 
560 99 
560 99 
300 99 
300 1 25 
300 99 
300 99 
600 1 25 
630 1 49 
600 1 49 
630 1 49 
600 1 49 
110 35 
250 69 
350 75 
500 99 
500 99 
600 19 95 
600 19 95 
600 15 00 
600 22 50 

R C A L I N E A R 
CA3013 215 CA3083 1 60 
CA3023 256 CA3066 85 
CA3C35 248 CA3089 375 
CA3039 t 35 CA3091 350 
CA3046 1 30 CA3102 295 
CA3053 1 50 CA3123 2 15 
CA3059 325 CA3130 t 39 
CA3060 3 25 CA3140 1 25 
CA.WIO 85 CA3160 1 25 
CA3oei 200 CA3401 49 
CA30e2 200 CA3600 1 75 

XR-2206KB Kit $19.95 

XR'205 S8 4Q 
*« 2206CP 5 50 
Xft 22070P 3 85 

STEREO DECODERS 
IR-131XP $3 20 
KR-1800P 3 20 
XR 2567 2 99 

EXAR 
MISCELLANEOUS 

Xfl2211CP $6 70 
XR 4136 2 00 
XR-'468 3 85 

1 95 

XR-2206KA Kit $14.95 
TIMERS 

)iR-555CP $39 
KR 320P 1 55 
IR 556CP 99 
XR 2556CP 3 20 
XR 2240CP 4 80 
PHASE LOCKED LOOPS 
XB 210 5 ?0 

R-1489 
R 2208 

ft-215 

520 

IC SOLOERTAIL — LOW PROFILE <TIN) SOCKETS 

50 PCS. RESISTOR ASSORTMENTS $ 1 , 7 5 PER ASST. 
15 OHM IS OHM 22 OHM 

ASST. 1 5ea 27 OHM 33 OHM 39 OHM 47 OHM 56 OHM 1/4 WAn 5S 50 PCS 
68 OHM 8? OHM 100 OHM 120 OHM tiOOHM 

ASST. 2 5ea 180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 1/4 WAn 5*. 50 PCS 
470 OHM 560 OHM 680 Ohm 820 OHM 

ASST. 3 5ea 1 2K 1 5« T 8K 2?K 2 7K 1/4 WAH 5*. 50 PCS 
3 3K 39" 5 6K 6 8» 

ASST. 4 Sea 8?K 10K 1?* 15* 18* 1/4 WATT 5*. 50 PCS 
22K 27K J3X m 4rK 

ASST. 5 Sea 56K 66K 82K 100K 120K 1/4 WAn 5 ' . 50 PCS 
t50K 160* 220* 270K 330>« 

ASST. 6 Sea 390K 470« 560K 680K 820* 1/4 WAn 5*. 50 PCS 
1M 1 2M 1 SM 2?M 

ASST. 7 Sea 2 7M 3 3M 3 9M 5 6M 1/4 WAn 5S 50 PCS 

ASST . 8R Includes Resistor Assortments 1 -7 (350 PCS .) S9.95 ea. 
SS.OO Mlnlimim Orttr - U.S. FuiKl Only 
Calllonila n i U M M i - /Ud i x Sa in Tai 

Spac Shaal i . 25« - Sand 35c Slamp l a H7» Calalog 
Oaalai Inlomiallon «valli l i la 

1978A 
CATALOG 

NOW 
AVAILABLE E L E C T R O N I C S 

1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME — |41S| 592-0097 

Advertised Prices Good Thru May 

' 24 25 49 50 1 00 1 24 25 49 50 100 
Bp-n LP 

14 LP 
16 Ifn LP 

S 17 
20 
22 

16 
19 
21 

15 
18 
20 

m ^ n ^»"<LP S 
• W v (x" 

W K H K m 28 p-1 LP 

37 
38 
45 

36 
37 
44 

35 
36 
43 

18 0.0 LP 29 ?8 27 ^6P«^ LP 60 59 58 
20p« lP 34 32 ^SOLOERTAIL STANDARD (TIN) 'OO-^LP 63 62 6' 
14 pKi ST 
16P-1 ST 
18 pm ST 

S27 
30 
35 

25 
27 
32 

24 
25 
30 

28 p<n ST S 
^ ^ ^ H H H H H 36 p>n 5T 1 ^ ^ ^ m irwrnm 40PH,ST i 

99 
39 
59 

90 
1 26 
1 45 

81 
: 15 
1 » 

24 pin 5T 49 45 4? SOLOERTAIL STANDARD (GOLD) 
BpinSG 

I4 0.n SG 
16 SC 

$30 
35 
38 

27 
32 
35 

24 
29 
32 

^ • • B ^ ^ ^ m 24 p«i SG s 
I H l RIRII9I ^^fji ' 

36 p.n SG 1 

70 
10 
75 

63 
100 
1 40 

57 
90 

I 26 
t8o«i S6 52 43 40o-^S6 1 1 75 T 59 I 45 

WIRE WRAP SOCKETS (GOLD) LEVEL # 3 
8pn WW 

10 pm WW 
I4p«< WW 

WW 

S40 
45 
39 
43 

38 

38 
42 

35 
37 
37 

22PMWW 
^mmm 24p- iww i 

2BP«<WW 1 
36 p." WW ' 

95 
05 

: 40 
59 

85 
95 

1 25 
' 45 

75 
85 

1 10 
1 30 

18 C:-; WW 75 68 62 40pMiWW 1 1 75 1 55 1 40 

WIRE-WRAP KIT — WK-2-W 
WRAP . STRIP . UNWRAP 

. Tool lor 30 AWG Wire 
• Roll o l 50 Ft. White o i Blue 30 AWG Wire 
• 50 pes eacti I . 2 , 3 J 4 lengths — 

pre-stripped wire 

S 1 2 . 9 5 
WIRE WRAP TOOL WSU-30 
WRAP . STRIP . UNWRAP-$6.9S 

WIRE WRAP WIRE — 30 AWG 
25tt min. J 1 . 2 5 50 l t $1 95 100t t .J2 .95 tOOOtt S15,00 
SPECIFY COLOR — White • Vel io* • Red • Green • Blue • Black 

WIRE DISPENSER — WD-30 
. 50 tt. roll 30 AWG KYNAR vmre wrap wire S3.95 63 
I Cuts wire to desired length 

Strips 1 " o l insulation S p K l l y — Blue-Yellow-White-Re^ 

REPUCEMENT DISPE*SER SPOOLS FOR WO 30 
Speci^ blue, yellow, wtiite or red S 1 . M ; i p o o l 

, J n r , ; S a n c . STEWART WARNER 

70 SW7425 
SW7427 1 50 
SW7430 1 50 
SW7432 1 50 
SW7437 1 50 
5W7438 ISO 
SW7440 1 20 
SW7443 3 50 

5W7446 4 00 
SW7450 1 20 
SW7453 1 20 
SW74S4 1 20 
SW7460 1 20 
SW7472 2 20 

180 00 SW7491 3 50 31 00 300» 
100 M SW7494 3 50 31 00 300» 
18000 SW7495 3 50 31 00 300 00 
130 00 SW74g6 3 50 31W 300 00 
11000 5V^4100 6 90 66 m 650 00 
11000 SW74iOi 220 I 9 n I80CD 
110 00 SW74I05 2 20 1900 180 00 
l i o n SW74107 220 i 9 n laooo 
110 00 SW74121 2 20 19 00 180 00 
80 00 SW74123 2 50 22 00 200 00 

500 00 
Gson 

31 00 3QOOO SW74151 3 50 31 00 300 00 
3600 35000 SW74153 4 00 36 00 350 00 
9Q0 s o n SW74156 4 n 3600 3son 
9 n 8000 SW74180 4 50 41 00 400n 
9 n a o n sw74i6i 9 9 0 96oo 9Son 
9 n 80 n sw74ia2 450 4 1 » 400 n 

180 n SW9601 2 50 22 u 2 n n 
44 00 43on 31 OO 300 n SW96a2 

. „ . . . 26 00 250» 
Pre-tubed • No mixing or combining prices 

TV GAME C H I P S E T — S7.95 
Inc ludes A Y - 3 - 8 5 0 0 - 1 Ch ip and 2 . 0 1 0 mhz crysta l 

(2.010 crystal - S.99 ea/AY-3-8500-1 Chip - S7.50 ea.) 

ZENERS — DIODES — RECTIFIERS 
TYPt VDLTS W PRICI TYPE VDLn w PRiCE 
1N746 33 400m 1 00 1N4005 600 PIV 1 AMP 10." 1 00 
1N751A 51 400m 1 00 1N4006 800 PtV 1 AMP ia-1 00 
1N752 56 400m 1 OO 1N4007 1000 Ptv 1 AMP 10/' 1 00 
1N753 62 400m 1 00 1N3600 50 200m 6 100 
tN754 68 400m 1 OO 1N4148 75 lOn 15' 1 00 
1N959 62 400m 8.1 1 00 1N4154 35 1 0 m 12/ 1 00 
1N965e 15 400m 1 00 tN4305 75 25m 20' 1 00 
1K5232 56 50ftn 28 tN4734 56 28 
1N5234 62 500m 28 1N4735 62 28 
1N5235 68 500m 28 1M736 68 28 
1N5236 75 500m 28 1N4738 82 28 
1N456 25 40m 6;i 1 00 1N4742 12 28 
1N458 150 7m 6/1 1 00 1M744 15 28 
1N485A 1B0 1 0 m 6 ' 1 00 1N1183 50 PIV 35 AMP I 60 
1N4001 50P1V 1 AMP 1 2 . ' 1 1 ra 1Nt184 100 PfV 35 AMP 1 70 
1N4002 100PIV 1 AMP 12/' 100 INIteS 150 PIV 35 AMP 1 50 
tN4003 200 PfV 1 AMP 12/1 00 1N1166 200 PIV 35 AMP 1 80 
tN4004 400 PN 1 AMP I2H 1 00 1Nl18a 400 PIV 35 AMP 300 

SCR AND FW BRIDGE RECTIFIERS 
C360 15»®4»v SCR H95 
C3M< 3M®600V sen 1 M 
2W328 1 6A@200V SCn 50 
MD« 9«0.I 12A @ SOV rw eBlOG! BiC I 95 
MO«8eO-3 l 2 A g 200V FW BRIDGE REC I 95 

TRANSISTORS 

7<C<*< 
7W9aW IKKU 
n x m 
n n s 
HJUKi 
HX30U 
m m 
?«aM 

WJfW i l l 0 
i t i 0 jtan sti 0 

Tionr »ti 0 
TWfn i l l e 
7idr24 t « 
MITH t i 0 mm »2 
M(03 &VC ivtM «ve 
7<om <.ti c 
WIO» *»1C 

4 r 00 

41100 
s r 00 
<1100 

7iei«i s 
cioaiscM ; 
«(H0* 

CAPACITOR- CORNER 
1-9 10-49 50-100 1-9 10-49 50-100 

10 pi 05 04 03 OOVF 05 04 035 
22 pf 05 04 03 0047MF 05 04 035 

05 04 03 OVF 05 04 035 
100 pf 05 04 03 022MF 06 05 04 
220 pt 05 04 03 047MF 06 05 04 
470 pi 05 04 035 12 09 075 

100 VOLT MYLAR FILM CAPACHORS 
OOtmf 12 10 07 022mt 13 08 
0022 12 10 07 047m( 21 17 13 
0047tnf 12 10 07 imf 27 23 
01ml 12 10 07 22m» 33 27 22 

• 20% CNPKO TAWTALUW (SOUD) CAPAOTORS 
1 35V 28 23 17 1 5 35V 30 26 21 
is-ssv 28 23 17 2 2 , ^ 31 27 22 
2235 V 28 23 17 3 3'25V 31 27 22 
3335V 28 23 4 7/25V 32 28 23 
47 35V 28 23 .17 6B-'25V 36 31 25 
68 35V 28 .23 17 10?5V 40 35 29 

1 035V 28 23 15?5V 63 50 40 

47 50V 15 13 10 47/25V 15 13 to 
10/50V 16 47 50V 16 
3 3'50V 13 10 10'16V 15 13 10 
4 7/25V 16 12 1 0/25V 16 

1075V 15 13 10 1 0 50V 16 11 
10'50V 16 12 4 7>16V 15 13 10 
22-25V 17 15 12 4 7/25V 15 13 10 
22-SOV 24 20 18 4 7/50V 16 
4725V 19 15 1016V 12 09 
47.'50V 25 21 19 10.25V 15 13 10 

lOOTSV 24 20 18 10.50V 16 12 
100/50V 35 30 28 47i50V 24 21 19 
2 2 0 ^ 32 28 25 100'16V 19 15 
220 50V 45 38 100/25V 24 20 18 
470 ?5V • 33 29 .27 100,50V 35 30 28 

1000/16V 55 50 45 220/16V 23 17 16 
2200/16V 70 62 55 470.?5V 31 28 26. 



C n p l / C T Males witl i two rows of 025" sq or 
• • OUUI\tl ill posts on pat te rns of .100 
I I I I V A D C D C centers and sti ielded receptacles 

J U I V I r C n O Probe access holes in back. Ctwicc 
of 6" or 18" lengtti. 

Part No. No. of Contacts lengt f i Price 
924003-18R 26 18" S 5 38 ea 
924003-06R 26 6" 4 78 ea 
924005- leR 40 18- 8 27 ea 
924005-06 R 40 6" 7.33 ea 
924006-18R 50 18" 10.31 ea 

j t i M f l ^ 9 1 5 e a 

11 JUMPER 
HEADERS 

Solder to PC boards fo r ir^stant 
plug-m access via socket-connector 
jumpers .025~ sq. posts. Choice 
of straight or right angle 

Part No. No. ol Posts Anpte Price 
923863.R 26 straigtit S1.28ea. 
923873-R 26 riglit angle 1 5 2 e a 
923«65-R 40 straight 1.94 ea. 
923875-R 40 ngtit angle 2.30 ea. 
923866-R 50 straight 2.36 ea. 
923a76R 50 right angle 2.82 ea. 

s INTRA-CONNECTOR 
Provides both straight and right angle funct ions Mates 

with standard 10" * .10" dual row connectors (i.e 3m,Ains ley. 
etc.) Permits quick testing of inaccessible lines. 
Part No.: 922576-26 No. ol contacts: 26 Prict $6 90 ea. 

i i INTRA-SWITCH 
Permits instant line-by-line switching for diagnostic or OA 

testing Switches actuated with pencil or probe tip. Mates with 
standard ICT x .KT dual-row connectors. Low profile design 
Switch buttons recessed to eliminate accidental swrtching. 
Part No.: IS-26 No. ol contacts: 26 Prict S13 80 ea 

' CRYSTALS ^ -
— - - . A ' i - THESE FRIOUPNCIFS nut Y 
Plr1"i 
CYIA 
CV2» 

[ C W 
CV3» 
CY7A 
CV12A 
CYliA 
CV19A 
CY22A 
CY30B 

THESE FREQUEKCIES ONLY 
Frtquinqr C « i Styl« Prict " 

1 : : c mm; HC33 U 55 95 
2 000 MH; MC33 U SS 95 
2 010 MH, HC3i-U T I S I 

S J 9 5 
a 95 

95 
54 95 
54 95 
SJ 95 
5J95 

iOOOMH, 
5 000 MB; 

10 000 MM; 
14 31B18 MM; 
18 000 MM; 
20 000 MM; 
32 000 MM; 

HC18U 
MC18 U 
MC18U 
HCieu 
MC18 U 
H c i e u 
HC18 U 

CONNECTORS 
PRINTED CIRCUIT EDGE-CARD 

156 Spacing-Tin-Double Read-Out 
Bifurcated Contacts — Fits 054 to 070 P C Cards 

1 5 / 3 0 PINS (Solder Eyelet) S I . 9 5 
18 3 6 PINS (Solder Eyelet ! S 2 . 4 9 
2 2 4 4 , PINS (Solder Eyelet ! S 2 . 9 5 
5 0 / 1 0 0 A (100 Sraonoi PINS (Wi re W r a o l S 6 . 9 5 

25 PIN-D SUBMINATURE (RS232) 
D B 2 5 P P L U G S 3 . 2 5 

0 B 2 5 S S O C K E T S 4 . 9 5 

D B 5 1 2 2 6 - 1 COVER FOR 25S. '25P S I . 7 5 

Irs? L O T S OF POTS £ 
Untes ted H " square Spec t r o l TrimpotslcW 

Srno le - turn Pr in ted D r c u i t Po ten t i omete rs ' 

GB134 „, 24PC S2.95 
GB135 3« 01 52.95 
G B 1 3 B nl 100K.200K.250I<.500K , , ^ « Q ' i 
U D I J O 3 u ol ,Meo-2Me, 2 5Heg SMes " 
(Va l ues sub i e c t to sub s t i t u t i on w i t h i n e a c h g r oup . ) 

EXTRA SAVINGS'b., .ii a (Mm. 135 • im! to. o.i« S7.49 
v.- mourning holes SWITCHES 1-9 to« 

V" 

ml 
TOGGLE 
isuO-rwuturei 

JMTI21 
JMT123 
JMT??1 
JMT?23 

SPOT 
SPOT 
DPOT 
DPOT 

00-01-on 
on-ryyw-on 
onot-on 
on-nonc-on 

SI 95 
1 65 
2 55 
2 15 

SI 43 
1 21 
1 87 
1 50 

^ 
MPC121 

TOGGLE MPC123 
(Prnted Crcwti MPC221 

MPC2?3 

SPOT 
SPOT 
OPOT 
DPOT 

oo-ott-on 
on-ryyie-oo 
on-oft-00 
on-none-on 

$2 05 
1 75 
2 65 
2 25 

$1 53 
1 31 
1 97 
t 68 

m 

i 
PUSHBUTTON pei23 

pei26 
SPOT 
SPOT momenUfy 

195 
1 95 

1 47 
1 47 

• I 

I I 
PuSHBunoti 
Mnature 

MS10? 
MS103 

DPST 
SPST 

rtx>menUry open 35 
momertjry doted 35 

30 
X 

1 DIPS WITCH 
SPSl 

206-4 
206 7 
206-8 

Bp«i 0« 4sw«fi 
14pmd<> 7sw«cti 
16 pKi dip B swtcTi 

1 75 
1 95 
2 25 

1 65 
1 65 
2 IS 

1/16 VECTOR BOARD 
v.'.'. 0 1 Hole S»ac>*« P Pattern Price 

' Part Mo L w 1-9 10 up 
PMttOLiC 64P44 062KXXP 450 650 1 72 1 54 

169P44 062XIXP 450 17 00 369 332 
EPOXY MP44 062m 450 650 2 07 t B6 
GLASS S4P44 062W( 450 B50 256 2 31 

169P44 06?Wf 450 1700 504 453 
t69PB4 062WE B50 1700 9 23 826 

EPOIY CLASS 169P44 06?W(Ct 450 1700 680 6 12 

INSTRUMENT/ 
CLOCK CASE 
Iniection moUed unit 
Complete with red l>erei 
,4V«4'i1-9/ir 

$3.49 

MICROPROCESSOR COMPONENTS 
8212 
8214 
8216 
8224 8228 

8 Bit Input Output 
Pnonty interrupt Control 
Bi-Oirectional Bos Driver 
Clock Generator-Dnver 
System Controller Bus Driver 

CPUS 

S10 95 
4 95 
7 95 
4 95 
5 95 
5 95 

Z90 
CDP1802 
Mceaoo 

CPU 
CPU 
SBilMPU 

MC6810AP1 128 < 8 StJtlc RAM 
MC6820 
MC6830LB 

MO* SoOf MXM St0 95 
?6sa BM MPU 26 50 
PSOtS CPU 29 95 

MS 
?504 1024 Oyrtarr«c S 395 
2518 Hf 32 Bit 495 
2519 M«40Bir 400 
252? Dual 132 B« SSA 295 
2S24 512[>yn»T«e 99 
2525 tCCaOynanw: 295 
2527 Dual 25« BIT 295 
2528 Dual 250 Sd State 400 
2529 Ou« 512 BIT 400 
2532 OuauSOBiT 295 
2533 1024 Sutic 295 
3341 fno 695 
?41S6™ 16.4 Reg 1 95 

UAflTS 
a*-5-i0i3 XKBaud S 595 

HONS 
2513(21401 Cnar Gen upper case S 995 
2513(3021) Ctiar Gen M>cf case 995 
2516 cnar Gen 10 95 
MM52X 20UBiri5t2<4an25«iei 1 95 

2K • 1 Dynarrac RAM 3lor l 0(4 

Periph interface Adapter 
1024 > S Bil ROM 

AAHS 

S24 95 
19 95 
1995 
595 
795 

14 95 

1101 256 • ' Statx $ 1 49 
2101 256 I 4 Stake 595 
2102 1024 . • 1 Stabc 1 75 
2107 5280 40961 ' 1 Dynamic 495 
2111 256 t4 StatK 695 
IMS4044 45HL StaiH: 14 95 
7489 16 • 4 Stat< 1 75 
8101 256 t 4 Stm i 95 
8nt 256 1 4 SiaM 695 
8599 16 >4 Stake 3 49 
21L02 9IL02 1024 1 1 1 StatK 1 95 
74200 256 i 1 StatK 695 
93471 256 • t Static 295 
MK41t6(UPD4l6l 41 Oynarr* 16 Pm 595 
MK4027|UPO414| IM Dynarw 16 Pn 29 95 

1WA 2048 Fimot S 595 
5203 2041 famos 14 95 
B2S23 3216 Oper̂ C 500 
82St?3 32 • 8 Trrsta* 500 
74S287 1024 StatK : 95 
360t 256 t 4 Fati 395 

12708 »( Epro-. 10 951 
2716 T 1 tpro^ 29 95 
2716 Mel 16K Eprom 59 95 
6301 1 1024 Tfi-Sta» Bootar 3 49 
6330 1 256 Open CoMor B«ot» 295 

SPECIAL REQUESTED ITEMS 
fCM38t7 S5 00 I1C90 1995 7205 19 95 9368 395 
AY-3-e50C-1 750 4N33 395 K:M7045 24 95 LOIIO'111 25 00 set 
AY-5-9100 1495 8T20 750 ICM7207 750 95H90 11 95 
AY-5-9200 14 95 BT97 1 50 ICM7208 19 95 MC3061P 350 
AY-5-9500 495 H0016S 795 ICM7209 750 MC4016174416) 7 50 
AY •5-2376 14 95 MCM6S7I 1350 MK50240 1750 MCI40BL7 495 
9374 t 50 MCM6574 13 50 0S0026CH 3 75 MC1408L6 5 75 
62SI15 1995 MCM6575 13 50 TIL30e 10 50 74C922 00^ 50 THJOa 10 50 74C 

rnmrnr 

CLOCK CMPS 
MMM09 S9 9S 
MM&311 4 95 
MM5312 4 95 
MMS3t4 4 95 
MM53t6 6 95 
UM5318 9 9S 
MMS369 2 95 
MM564 I 9 95 
f l l i ' i i ] i t i 

Featured on February's Front Cover of Popular Electronics 

L o g i c A n a l y z e r Kit h«>.iiooa iim.mi) 
Model 100A 

$229.00/kit 
• Analyzes any type ol digital system 
• Checks data fates m excess of 8 

million words per second 
• Trouble Stioot TTL CMOS, DTL. RTL, 

Schottky and MOS families 
• Displays 16 logic states up to 8 digits wide 
• See ones and zefos displayed on your 

CRT. octal or hexadecimal format 
• Tests circuits under actual operating conditions 
• Easy to assemble — comes with step-by-step construction 

manual wtict i mdudes 80 pages on l ^ i c anah^ r operatcn. " 
(Model 100A Manual • S4.95) 

^ p r < B r 

Some applications are 
Troubleshooting microprocessor 
address, instruction, and data flow 
Examine contents of ROMS 
Tracing operation of control logic 
Checking counter and shift 
register operation 
Monitoring I 0 sequences 
Verifying proper system operations 
during testing 

PARATRONICS TRIGGER EXPANDER • Model 10 
Adds 16 additiorul bits Provides dtgrtal delay and quaMicaton of nput 
and 24-M tnggcf word —Connects dirgctto >ylodeMOQAIof mteoraied 

'fUPDtCISION 3V^-Diglt Portable OMM 

• OvertoM ProtKM 
. 3- t.gn L£D Di«Mv 
• Banety o< AC operalan 
• Auto 
• - • . 1V4 0 I onm rtsoMon 
• 0»ft«T9* 'eiflinc 
• lO meg nput iTiptoagftCt 
« DC Accuracy 1' . ' r t«ai 
RangM: OC Vougt • 0 tOOOV 
AC Von»ge 0 tOOOV 
freq Utifxmt 50-400 H2 
OC AC Cuwt 0-100mA 
'^evsiioce 0-10 meg oftni 

64 i 4 4 . ? 

Accessories: 
S9.00 

20.00 

Model 10 Kit - S229.00 
Mw»l<tt - $• K 

uort) Model 10 >«»-»t-S4.»5 

100 MHzS-Digit Counter 
. ?0 Hi-100 mh; Range . p o . „ touctt. > t 
. rLIODnptty tunews. 110 Of ?20V .nn 
• CnfJW-cofltfOlea t»nedase cnjrgir 12V with auto 
, Fu«y A««mahc t ^ ^ i f f t f and entmM 
. PofttWe - compleWy 7 2-10V w w f Hspty 

5 63-

AC Adapter BC-28 
Rectiargeable 

Batt«ri«s BP-26 
Carrying Caie LC-28 7.50 

CONTINENTAL SPECIALTIES 
P R O T O B O A R D 6 Oilier CS Proto Boards 

PB100 - 4 5 x 6 S 19 95 
PB101 • 5 8 « 4 5 29 95 
PB102 • 7 > 4 5 39 95 
PB103 - 9 » 6 • 59 95 
PB104 - 9 5 x 8 79 95 
PB203 - 9 75 x 6 ' j x 2 » . 80.00 
P B 2 0 3 A - 9 75 i 6 ' ; x 2 i . 129,95 
iiodmMscow. suwiyi 

ACCESSORIES FOR MAX 100: 
MoUla Cliariar Ellnilnilot 
uH POMT from Mf bjntiv Hotel IDO - OA M U 
C U i g H i a n l n l K 
UM 110 VAC MoOtllH - DU S1.H 

S15.95 
(6 long X 4 wide) 

LOGIC MONITOR 
lor D T L . H T L . H L or C M O S Devices $74.95 

PBOTO CLIPS 

14 PIN 
16 PIN 
24 PIN 
40 PIN 

$4 50 
4 75 
8 SO 

13.75 

DESIGN MATES 

DM1 - Circuit Designer 

S69 95 
DM2 - Function Generator 

S74.95 
DM3 • RC Bridge 

i l i iS 
QT PROTO S T R I P S 

•ati Wi l l i i w 

, QT 59S 
S S E * 0T -18S 

or 598 

OMTS 

OT-478 

0T-35S 
* 5 * QT-TS 

QT 3S6 

<5.00 Malnaii i i Onin - U.S. FuMt Onl) 
Callloniii R n l t t M i - A « t % Sal t i T i i 

Ul type • Mies pnee 
0T-59S 590 12 50 
QT 596 Pus strip 250 
QT 47S 470 10 00 
QT-47B Pus strip 225 
OT 35S 350 850 
01 356 M s^« 200 
0TI8S tBO 475 
OT 12S 120 3 75 
OT-BS 80 325 
0T-7S 70 300 

E*pefim«titof 300 S 995 
Expetimenlor 600 $10 95 

Sptc SlwMl . - Sind 3S< SUmp tot 1971 ClUlog 
DMiar Intormatloa AnIlaMa 

ELECTRONrCS 

1978A 
CATALOG 

NOW 
AVAILABLE 

1021-A HOWARD AVE , SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME — |415) 592-8097 

Advertised Prices Good Thru May J1 

The Incredible 

•Pennywhistle 103' 

$ 1 2 9 . 9 5 Kit Only 
Tfce PeMfirtmie i n n caoaM o» •eco'8«o j j u (o and tfOTi aud« bm " ^ J t 
crtKai soced reQureTwnn tor me aco'ttf and ( s atXc to cemnunicaii »r«c?ir 

a w * ' -noOem and terr^nal fi.' Wefliww ftaivnmj vx! co-n-iu^xlMm 
toimcoea' madOtiwi itnlrteo'cntcaladtu«-'ientsr>disOu««ntnion-pw»«n 
rtadey oam 
Data Trinsmmlofl MatDod . .frecJency•S^rn Key«»fl tmi-dutUei inafl-fluB*" 

se«eraMI 
Matimen Data Rale 300 Bud 
Data Fermal . . .Aspr^Tinous Se'ial iretun to-nart lc*«l r tovM 

t)et».eo eairft ciaractefj 
.20?S m »0f space. ???S M; tor T4ni 
.Sirtci leiectaW Low i-wmall 1070 spare 
1?70 -nam Migfi 025 space. 272i ' ^ f * 

46 SSI) acco><sKa<iy coupled 
. 15 flin no-^al AdiuitaWe 6 OS"" 
» 2 0 « t i 
.Frequc-cv reference automaKaitr tdiusts to 
ano« My operatsn oetweê  >100 lU and 2400 hi 
.fiA «S-?32C Of 20 rriA currrrt «oc ifecerver >s 
o d o ^ M and non-Dota» 
.120 VAC Single yiase. 10 WaRs 
.All co'̂ ponents -nount on a singte 5' Oy 9" 
pnmed circud Hoard AJi coTiponents ncHdad 

VOM Audc Osalaiof f-?:.-;-:* Cotrter and or Osa«o»coe« to *9n 

Recetfe CkaniMl fre«ieiK>es 
Transmit CkinMl Frefeencics 

fWteire ffe»ie<ieT TetefMce 

Oi|tUl Dau tnleflate 

Pewef RevtiremeMs 
Pbrvcai . . 

the Hand 
$9.95 each 

'Leaves two hands free for 
wcrt<tf>g 

* Clamps on edge of ber>ch. table 
or work bench 

* Position board on ar>gle or flat 
position for soldenng or dipping 

* Sturdy, aluminum construction 
for hobbyist, manufacturer or 
school rooms 

DIGITAL STOPWATCH 
• BriQM 6 D>9rt LED Display 
• T»nes to 59 tTWMes 59 59 seconOs 
• Crystal Cowoiee T.rne Base 
• Tr>fee Stopwatches n One 

Times Stf)gie C»enl - Spi.t i ray«n 
.S.?e4 5 12 15 • 90 c4':our>«4i 
• Uses 3 Peowe Ce*s 

Kit - $39.95 
Assembled- S49.95 
Heavy Duty Carry CaseS5.9S 

stop Watctl Chip Only (72051 S19.95 

31/2DIGIT DPM KIT 

91 
New Bipolar Unit • Auto Polarity 

• Auto Zeroing • Low Power 
. .5" LED . Single IC Unit 

Model KB500 DPM Kit S49.00 
Model KB503 5V Power Kit $17.50 

JE700 CLOCK 
Jf :Wisaioi.co$t3iQOirt«rt Out 

« a r f»Ng- t m f , t Tr» uo* v j 
tures i ml-^J CJW w " d> 
" V ^ t w c ' f t ' iiLWi.*esa 

ariflr-
MM-.l 

KIT ONLY $ 1 6 . 9 5 
HEXADECIMAL 

ENCODER 19-KEY PAD 
. • 0 
. ABCOEF 
• Shitt Key 
• 2 Optional Keys 

$10.95 each 

New 63 KEY KEYBOARD $29.95 

Erccjer C?^ (esco4« 18 Hfft) 
iKOOtt Okp leocodei St Kevsl 

IN STOCK 
Thn Mvward leatures u 
coded S'>ST trys L,«*a«?«ed io 
»r»y OIPC 9 
rroioed PKOC t ) > 4 
suits most aooMMAS 

m r 
t t 4 .M M. 

JE803 PROBE 
Tf* L09< Prooe -S a iin.| w^ci -s ^r f ^ -"csi part 
•nOesoeoMM 1 t'OuOW SAOOIWNQ «<>c lamMes 
n i DU nr i cmo<; 5t-v« powt- • 
r*«« to cpe'atf u-ectN o" o" c t u " * ) * -
tesi d-aw "g a sc»* '0 "A - j a n .sa i v iS} 
readout to ino-utF 0' r^* 'c'>ow-»fl sta f̂̂  ̂ > 
fVs»sy''>oo's .M' ' i iOW' icPuiSEi P TV 
P-ooe can aetect ••eoue^v pu»ses to 45 Mh/ 
R can I o« used it MOS o« da-̂ ac* 
w « res,* 

, ' - —' 

S9.95 Per Kit 
o r i n t c t J c i r c u i t b o a r d 

P L 5V 1A Supply 
Ttws IS a Stat^'c H i powe- succf us»>g •»: txwn 
L M3D9« re^uUtc' K to orifUSt a s<M < AMP ot cu'rem at 5 
rots Wf !•> to r'lings easy tor yOu t>y pro f̂l-ng 
f»e'Vtt!K»grt»i'*fdinonepicu9e mcioaif̂ g tt»« Ka^a-e 

JEZ25 S 9 . 9 5 P e r K i t > 



OYENAIRE ULTRA PRECISION CRYSTAL OSCILLATOR 
Y o u r c o m p u t e r is o n l y as good as its c lock . W e have been f o r t u n a t e in 
acqu i r ing a lo t o f O V E N A I R E precis ion crysta l osci l lators. M o d e l O S C 
6 7 - 1 1 - A - 3 . T h e o u t p u t f r e q u e n c y of these osci l lators Is 3 . 8 4 0 M h z . 
T h i s f r e q u e n c y read i ly d iv ides i n t o m a n y useable f requenc ies w i t h 
t h e use o f s tandard S N 7 4 0 0 series ICs. A m o n g t h e m a n y f requenc ies 

are 6 4 0 K h z , 6 0 K h z , 3 2 K h z , 2 0 K h z , 1 0 K h z , 6 K h z , 1 K h z , 6 0 0 H z , 1 0 0 H z , 6 0 H z , 5 0 H z . and m a n y 
more . W e prov ide da ta showing t h e ICs needed t o get these f requencies . T h e osci l la tor is precise t o 2 parts 
per m i l l i o n , a n d is adjustable t o even greater precis ion. Idea l f o r c o m p u t e r s , f r e q u e n c y standars, c locks etc . 
Th is osci l lator is a cur rent p r o d u c t i o n i t e m , and t h e one piece pr ice at t h e f a c t o r y is $ 1 3 4 . 5 0 . I n lots o f 
1 0 0 t h e price is $ 4 9 . 8 0 , so o u r price of $ 1 4 . 9 5 each is a f an tas t i c bargain. 1 5 / 8 " x 2 " x 5 / 8 " . P C m o u n t . 
Vo l tages requi red are 5 V D C and 1 2 V D C . O u t p u t is T T L c o m p a t i b l e 5 V D C . S k e t c h a t l e f t shows the 
comple te un i t , and an inside v iew. 

S T O C K N 0 . 5 5 9 2 K Ovena i re Precision Crysta l Osc i l l a tor $ 1 4 . 9 5 ea. 2 / 2 8 . 0 0 

NEW POWER TRANSFORMERS 
T a p p e d 1 1 5 V p r i m a r y . S e c o n d a r y e i ther 1 2 . 5 or 14vo l ts @ 2 A . 3 1 / 8 " x 3 " x 2 y 2 " 

S T O C K N 0 . 9 0 3 1 K $ 3 . 9 5 ea. 2 / 6 . 0 0 
3 lbs. 

P r i m a r y 1 1 5 V . Sec .1 . 1 6 . 5 V @ 1 . 5 A . Sec .2 1 6 V @ 3 . 5 A . S e c . 3 9 . 5 V @ 3 . 5 A . S e c . 4 , 1 3 0 V @ 2 A . l O L b s 
S T O C K N 0 . 6 6 7 7 K $ 1 0 . 9 5 ea. 2 / 2 0 . 0 0 

SOUIRREL CAGE BLOWERS 
K e e p y o u r valuable e q u i p m e n t f r o m overheat ing . We have squirrel cage b lowers , 
m a d e b y R E D M O N D , 1 1 5 V , 6 0 H z . . 7 8 A . 3 0 0 0 R P M . R e m o v e d f r o m e q u i p m e n t . 
S T O C K N 0 . 9 3 2 5 K 4 $ 9 . 9 5 ea. 2 / 1 8 . 0 0 

W I R E W R A P B O A R D S L O A D E D W I T H 7 4 0 0 S E R I E S I C s 
Since last summer, we have been selling 2 wire wrap boards, 
Our Stock No. 6 5 5 8 K with approximately 100 sockets, and 
our Stock No. 6 5 5 9 K with approximately 45 sockets. 
These have been successful, based on your orders and 
reorders. We now have the same boards, but with the 
sockets still containing the original S N 7 4 0 0 series ICs that 
were used in the computer that these boards were designed 
for. We checked the value of these ICs, against the lowest 
price ICs in several Electronics magazine, and found that 

at the lowest possible surplus prices, the values of the ICs on the 100 socket board ran to over $40.00. A sample of 
some of the chips on the board we looked at are as f o l l o w s : 7 4 H 8 7 , 7486, 74107 , 7451, 7400 , 7 4 0 4 , 7495 , 7493 , 
7492, 74193, 7489 and many others, to numerous to mention. Also on some boards, are a few linears, and phase 
locked loops. Not everyone needs every chip, but if you are working at all with T T L , this is a great opportunity to get 
an inventory of the most useful chips at a ridiculous price. We are selling the 100 socket board with about 100 chips, 
for $10.00 more than the board itself, and the 4 5 socket chip for $5.00 more than the board itself. We will also include 
with each board, 2 edge connectors with the 100 socket board, and 1 edge connector with the 45 socket board. 

S T O C K N 0 . 6 5 5 8 K 75 to 1 0 0 socket board $ 1 8 . 7 5 ea. 2 / 3 5 . 0 0 
S T O C K N 0 . 6 5 5 9 K 4 5 to 5 0 socket board $ 1 1 , 7 5 2 / 2 2 . 0 0 
S T O C K N 0 . 6 7 4 9 K 7 5 t o 1 0 0 socket w i re w r a p board w i t h ICs and edge connectors $ 2 8 . 7 5 ea. 
S T O C K N 0 . 6 7 5 0 K 4 5 t o 5 0 socket w i re w r a p board w i t h ICs and edge c o n n e c t o r $ 1 6 . 7 5 ea. 
S T O C K N 0 . 6 6 0 3 K Edge c o n n e c t o r f o r e i ther board $ 2 . 0 0 ea 

2 / 5 5 . 0 0 
2 / 3 2 . 0 0 
3 / 5 . 0 0 

VIDEOCUBE THE C O M P U T E R / T V INTERFACE 
V I D E O C U B E is a self conta ined osci l lator 
and m o d u l a t o r , w h i c h a l lows easy in ter face 

w i t h any device having a v ideo o u t p u t , and a standard T V set. W h e n p roper ly used, t h e o u t p u t of y o u r v ideo camera , 
video game or v ideo o u t p u t of y o u r c o m p u t e r is d isplayed on channe l 3 . Easy swi tch ing f r o m T V to m o n i t o r . T h e 
V I D E O C U B E was c o m p l e t e l y described in August issue of R A D I O - E L E C T R O N I C S . We supply a repr in t o f this 
article. Has F C C approval f o r rad ia t ion . 

S T O C K N O . 5 5 0 0 K C o m p l e t e k i t o f parts w i t h da ta . $ 1 3 . 9 5 2 / 2 6 . 0 0 
' M A I L O R D E R 

DELTA ELECTRONICS 
P . O . BOX 1, 7 O a k l a n d St. 
Amesbury , Mass. 01913 

Over the counter salesrooms 
ATLANTA GA 

DELTA ELECTRONIC HOBBIES 
5151 Buford Hwy. 
Doraville, Atlanta, Ga. 

BOSTON MASS. 
DELTA ELECTRONICS 
WAREHOUSE OUTLET 
590 Commonwealth Ave. 
Boston, Mass. i 



Compiart 
Conn* c tort NYLON CONNECTORS 

P.r Pts. l y p . No . C lou Daicription Eo. Htg 
5 1625-IPRr Min .( ,062') t Circuit SI.75 
3 l625-2Plir - 2 Circuit 1.90 
3 l625-3(1i l - 3 Circuit 2.10 
2 l625-4P1ir 4 Circuit 2.10 
2 l625-5l>lil • 5 Circuit 2.20 
2 1625-6 PRT - 6 Circuit 2.35 
1 1649-81111 - B Circuit 1.55 
1 1625-9 PUT - 9 Circuit 1.75 
1 I«25-I2P«T - 12 Circuit 1.90 
1 l625-l5P(it 15 Circuit 2.30 
1 l625-24PRr - 24 Circuit 3.25 
1 I772-36PRT • 36 Circuit 4.55 

5 l6l9P1tT SrdJ.093-) 1 Circuit 1.75 
3 t545WT 2 Circuit 1.90 
3 1396 PRT - 3 Circuit 2.10 
2 l490Fm 4 Circuit 2.10 
2 l6S3PfiT 5 Circuit 2.20 
2 1261 PUT 6 Circuit 2.35 
1 1292m 9 Circuit 1.90 

1 I360P«I 12 Circuit 1.90 
1 I375PIII 15 Circuit 2.45 

ProlMffM luna (ooli ccmO KJW 10. p'orM.p, 1* 

MI 2038 fw 093 i>n tf-nflj'i 
HI IOIO?fl2 lo. Hi 203fi 
MI (Of »>tr»c)<ig 062 l>n IW 
MI 1672 1 l« to MI 22f» 

I N T E G R A T E D C I R C U I T S 

.49 
3 7 

7 .45 
1.19 

9 9 
1.50 
1.50 

. ^ 1 . 7 : 

555 T ime r 8 p in m i n i - D I P 
741 Compensa led O P - A m p 8 p in D I P 
L M 1889N RF V i d e o M o d u l a l o r 
C A 3 1 3 0 B i p o l a r / M o s - F E T 0 p A m p 
C A 3 1 4 0 M O S - F E T Op A m p , B i -po la i o u t 
L M 3 9 0 9 L o Vo l tage Led Pulser 
L M 3 9 1 1 T e m p C o n t r o l CHIP 
S i g n e t i c s 2 5 0 4 T A 1024 b i t S . R . m e m o r y ( I 4 0 4 A ) . . 7 5 
M C M 6 5 7 1 P Character Genera tor 
M C U 6 5 7 1 A P Character Generator 
L M 3 9 9 H T e m p Stab i l i zed Zener 
A F I O O - I C J A c t i v e F i l t e r , State Var iab le 
L M 2 9 0 7 N T a c h o m e t e r F / V Conver ter 
L M 1 8 1 2 N Ul t ra -son ic Transceiver 
L M 1 8 1 5 A d a p t i v e Sense A m p f o r Tachomete r 

S2518B H e x 3 2 b i t S h i f t Reg i s te r $ 2 . 9 5 

rL170 T O - 9 ' H o l l e f f e c t s w i t c h v ^ / j p e c sheets 1 . 2 5 
M C 1 4 4 0 9 P Te lephone R o t a r y Pulser 
M C 1 4 4 1 9 P T o u c h Pad Conver te r f o r 14409 
M C 1 4 4 1 I P Baud Rate Genera to r 
M C 1 4 4 1 2 V P C M O S M o d e m Ch ip 
M M 5 7 1 0 9 N N u m b e r Cruncher M i c r o 
7 4 C 9 1 5 7 Segment t o B C D Conver te r 
7 4 C 9 2 2 16 Key K e y b o a r d Encoder 
74C923 2 0 key Keyboa rd Encoder 
74C925 4 Decade Coun te r v^/ latches 
74C926 4 Decade Coun te r w / c a r r y 
74C935-1 314 D ig i t D V M C M O S Ch ip 

9601 R e t r i g g e r o b l e O n e shot 
M C 4 0 I 5 P H i Speed q u o d " D " l o w p o w e r TTL . . . . . 5 1 . 0 0 
D A T A A O U I S I T I O N S S U B S Y S T E M 
A D C 0 8 1 7 is o 4 0 p i n C M O S I . C . w i t h on 8 - b i t o n a l o g -

o - d i g i t o l c o n v e r t e r , o 16 c h a n n e l m u l t i p l e x e r o n d m i c r q 
f>rocessor c o m p a t i b l e c o n t r o l l o g i c . C o n v e r t e r f e o t u r e s 
h i g h i m p e d o n c e c h o p p e r s t a b i l i z e d c o m p a r a t o r , v o l t a g e 
d i v i d e r w i t h a n a l o g s w i t c h t r e e a n d a sucess ive a p p r o x -
i m a t i o n r e g i s t e r . L a t c h e d T r i - S t a t e o u t p u t s fo r easy 
u - p r o c e s s o r i n t e r f a c e . R e q u i r e o n l y 15 m W o f p o w e r 
f r o m s i n g l e 5 V s u p p l y . Fas t , lOOuS c o n v e r s i o n t i m e . 

A D C 0 8 1 7 ( 4 0 p i n D IP ) $ 2 9 . 8 8 
Spec sheets 

5.95 
7 .50 
2 .65 
9 .15 
5.73 

1 0 9 8 
4 .25 

11 9 8 
16.95 
18.95 

2 .99 
6 .35 
6 .45 

12.00 
12.00 
16.98 

. . 5 0 

HEAT SINKS 

irr! 6 0 4 5 B 

y 

n .n 
6 0 1 3 8 , . ... . 

r [ p r 6 I 07PB 

' • i H -

h 

O , 3 

T O - 2 2 0 M o u n t i n g K i t 

6 I06PB 

m 
H I I 6 0 5 2 B 6 0 2 4 U 

E c o n o m i c a l 1 p i e c e h e a t s inks for p l a s t i c powe r par ts i n T O - 2 2 0 
a n d M o t o r o l a coses 7 7 , 9 0 , 199, a n d T O - 1 2 6 . A l l o r e b l a c k 
o n o d i z e d a l u m i n u m . " B " ser ies is o n o d i z e d a f t e r f o o n i n g . "PB" 
ser ies is o n o d i z e d p r i o r t o f o r m i n g . 

T H M 6030PB V e r t i c a l 
T H M 6 0 4 5 B S l i p O v e r 
T H M 6 0 7 0 B 

T H M 6071B 
T H M 6 I06PB 
T H M 6 I07PB 
T H M 6 0 I 3 B 

Ex t ra D i s i p o t i o n Hor i 
Top H a t fo r 6 0 7 0 
F l a t W i t h F ingers 
Sma l l e r S i ze F la t 
T O - 3 D i a m o n d 

T H M 6 0 2 4 - U U n f i n i s h e d T O - 9 2 
T H M - 6 0 5 2 B T O - 3 Square 

T O - 2 2 0 6 P i e c e M o u n t i n g K i t 

2 5 c , 5 / S 1 . 0 0 , 
30( ; , 4 / 5 1 . 0 0 , 

i z . 3 5 ( ; , 3 / $ 1 . 0 0 , 
3 5 ? , 3 / J l . 0 0 , 
30<;, 4 / $ 1 . 0 0 , 
2 5 ? , 5 / $ l . 0 0 , 
6 9 c , 4 / 5 2 . 5 0 , 

1 0 / 5 1 . 0 0 , 
6 0 c , 5 / 5 2 . 5 0 , 

- H o n d y P a c k a g e . 

1 0 / 5 1 . 9 0 
1 0 / 5 2 . 0 0 
1 0 / 5 3 . 0 0 
1 0 / 5 3 . 0 0 
1 0 / 5 2 . 0 0 
1 0 / 5 1 . 9 0 
1 0 / 5 5 . 0 0 

1 0 0 / 5 5 . 0 0 
1 0 / 5 4 . 2 5 
. . 2 5 c 

P . C . B O A R D T E R M I N A L STRIP 
M o l d e d b o d y enc loses p o s t i v e sc rew a c t i v o t e d c l o m p 
w h i c h w i l l o c c o m o d o t e w i r e s izes 14 -30 A W G . C o n t a c t s 
a n d p ins o re so lde r p l a t e d c o p p e r . Pins o r e on . 2 0 0 
i n < i i ( 5 . 0 8 m M ) f o r s t anda rd P . C . m o u n t i n g . l O A m p 
r a t i n g . C o m p a r e our p r i c e s b e f o r e y o u b u y . 

4 p o l e T S - 2 5 0 4 
8 p o l e T S - 2 5 0 8 
12 p o l e T S - 2 5 1 2 

S- lOO B U S C O N N E a O R S ( I M S A I TYPE) 

G o l d , So lder t o i l fo r M o t h e r boards 5 4 . 5 0 , 4 / 5 1 7 . 0 0 

T i n - N i c k e l , (NASGLO) So lder t o i l 5 3 . 7 5 , 4 / 5 1 4 . 0 0 

G o l d , w i r e - w r o p 5 4 . 5 0 , 4 / 5 1 7 . 0 0 
T i n - N i c k e l , ( N A S G L O ) w i r e - w r o p 5 3 . 7 5 , 4 / 5 1 4 . 0 0 
HEX D A R L I N G T O N A R R A Y 

M C I 4 I 3 P is o 16 p i n D I P p a c k a g e w i t h (6 ) 5 0 V 500mA 
D a r l i n g t o n p o i r s . 
M C I 4 I 3 P 5 1 . 5 9 
S p e c s / A p p s 3 0 c 

I.C. S O C K E T S 
L o Prof i le T i n Solder Ta i l D i p Sockets 

8 p in 10 /S1.50 100/S14.00 1000 /5120 .00 
14 p in 10 /S1.70 100/S16.00 1000 /$140 .00 
16 p in t 0 / S 1 . 9 0 100/S18.00 1000 /S160 .00 

V O L T A G E R E G U L A T O R S 

7 8 0 5 0 6 0 8 12 15 24 T 0 2 2 0 
7 9 0 5 0 6 0 8 12 15-24 T O 2 2 0 
7 8 L 0 5 A - 1 2 15 4% 1 0 0 m A T O - 9 2 P las t i c 
7 8 H 0 5 K C 5V 5 A TO-3 
7 8 H 1 2 K C 12V 5 A T O - 3 
7 8 H 1 6 K C 15V 6 A T O - 3 
L m 3 1 7 K 1 .5A/« r f ; i / s fa / ) /eTO-3 
L m 3 1 7 T ^ 5A Adjustable JO-220 
L m 3 1 7 M P . b ) ^ A d i u a a b l e ^ O - 2 0 2 
T L 4 3 0 C Ad jus tab le Ztner-Think About It 
T L 4 9 7 C Sw i t ch ing Reg. Sf Induc to r 
RCA CA 3 0 8 5 l O O m A / l r f / u s t a W e 
A D J U S T A B L E N E G A T I V E R E G U L A T O R 
L M 3 3 7 is t h e c o m p l i m e n t l o t h e p o p u l a r L M 3 I 7 
a d j u s t a b l e r e g u l a t o r . C o p d b l e o f 1 . 5 A m p f rom 
t o - 3 7 V . 

L M 3 3 7 K ( T O - 3 M e t a l ) $ 5 . 9 9 
L M 3 3 7 T ( T O - 2 2 0 P las t i c ) 5 4 . 6 5 
Specs a n d a p p l i c a t i o n s 6 0 c 

D I O D E S A N D B R I D G E S 
I N 4 0 0 3 2 0 0 V 1 amp 12/Sl .OO 
I N 4 0 0 4 4 0 0 V 1 amp lO/Sl .OO 
I N 4 1 4 8 Hi Speed Signal 15 /S1.00 100/S5.00 
D - 6 0 0 115 V . 100 m A Hi Speed Signal 20 /S1 .00 
0 2 1 3 1 2 0 0 V . 2 5 A S tud 85< 
D 2 1 3 6 4 0 0 V , 2 5 A S tud 1.00 
D 2 1 3 8 6 0 0 V , 2 5 A S tud 1.56 
0 3 2 8 9 R 2 0 0 V . 160A Stud Anode 5.85 
D 3 9 0 9 4 50 V. 4 5 A Fast Recovery 2 .00 
1N4732A .47A I W 5% Zeners 4 /S l .OO 
13 Assor ted Brand Nen Zener Diodes 1.00 
5 0 V 3 amp E p o x y Bridge 79< 
2 0 0 V 3 0 amp Bridge 2.00 
6 0 0 V 4 amp E p o x y Bridge 1.49 
6 0 0 V 3 amo S tud Bridoe .89 
S I - 2 2 0 0 V , 1 . 5 A G o l d Leads 1 5 / 5 1 . 0 0 
D 1 A . 0 0 3 0 3 0 V D I A C 10/S1.00 
lOOV 2 . 5 W A T T ZENER 

I N 5 0 5 I A Epoxy Z e n e r w i t h h e a v y s i l v e r leads 25C 
M I S C E L L A N E O U S 

RG-174 M in ia tu re 5012 coax 5 0 7 4 . 2 5 
WSU-30 Wire Wrap /unwrap too l 5 .95 
WSU-30M Mod i f i ed Wrap /unwrap too l 6 . 95 
BW 6 3 0 Bat te ry Operated Wrap T o o l 34 .95 

- F r e e Wire w i t h any Wrap T o o l -
M in ia tu re Square . 0 5 / 1 0 0 V M o n o l i t h i c Cap 10 /2 .00 

F N D 5 0 0 2 . 1 2 5 " C . C . 7 Seg . R e a d - o u t . . 4 9 c , 1 0 / 5 3 . 9 5 
2 N 4 0 3 6 9 0 V , l A P N P S i l i c o n T O - 5 . 5 0 

2 N 6 I 0 I 8 0 V , lOA N O N H I G A I N T O - 2 2 0 . 5 0 
6.3 V C T . 1 .2A Transformer F 4 1 X 2 .49 
12V. l A Transformer w i t h 6 ' Power Co rd 2 .88 

95< 5 / $ 4 . 6 0 
95< 6 /S4.50 

50< 
9 .15 
9 .15 
9.1S 
4 .99 
3 .99 

13.95 
1.50 
9 .50 

6 0 

' p o s i t i v e 
1 - 1 . 2 V 

F o i r c h i l d L i nea r D a t a B o o k . H u g e v o l u m e has 17 c h a p -
ters o f d a f o , o p p l i c o t i o n s and d e f i n i t i o n s . P robob l y 
t h e b i g g e s t v o l u m e o f i t s t y p e t o d a y S 4 . 5 0 p p d 

F o i r c h i l d B i p o l a r M e m o r y D a t a B o o k . R O M S , P R O M S 
a n d R A M S o r e c o v e r e d i n t h i s w o r k w i t h f u l l e n g i n e e r -
i n g d o t o . Pr i ce i n c l u d e s s h i p p i n g 1 5 3 . 7 5 

N E W N A T I O N A L D A T A B O O K 
1978 E d i t i o n o f N o t i o n o l s d i s c r e t e d e v i c e s da ta b o o k . 
9 b i g s e c t i o n s o f d a t a p lus e x t e n s i v e g lossary of terms 
o n d tes t d i a g r a m s . C o v e r s b i - p o l o r smal l s igna l and 

p o w e r d e v i c e s as w e l l as F . E . T . s $ 3 . 9 5 

R a y t h e o n M i c r o C o m p u t e r C o m p o n e n t s B o o k . Covers 
Roy lheons ' o f f e r i n g s i n t h e f i e l d f rom the m i c r o - p u t e r 
to memor ies o n d a d o p t e r s $ 2 . 9 5 p p d 

t R i - t e k . i n c . 
7808 Nofih 27th Avenue 
Phoenix. An/ona 85021 
1602) 995 9352 

ftv* tt'WI «M'»ti 'M tr 
C.O.O. NO p«(«i 00*1 C O.O. 

UPS C.O.n. AM 10 0.04 
A"» CO 

Myl. vow •••II t> T1 
> •Of*>«A| PWM coo t l 

Ptw »t» MOlMI »0 l-'tnoul 
Aty rafuno* oiK DV <—tk. not ci 
Tatmt. ChacK. mon*v Of«*<, crMil U'4. 

I tutfxc »«i©l>">« on>v USA. C«n*<M •"«» 
m.um tmoo^ (lifll Cl«»l. t<M<>«l njnflltm. «« ) 
'» tucail *>•• M rttunOM, 
OftM't IticMt C«n«o« and UMiiCol tM»n«t»4na 

i ( S 2 0 m i n J w i l l t e 
• e « p t t d 9-5:30 P.M. t i c t p t wMktnds. 
TtUphont 995-9352. No colltet calU p i t 



D I O D E S / Z E N E R S 
1 N 9 1 4 lOOv 1 0 m A .05 8-pin pcb .25 W W .45 
1 N 4 0 0 5 eoov 1A .08 14-pin pcb .25 W W . 40 
1 N 4 0 0 7 lOOOv l A .15 16-pin pcb .25 W W . 4 0 
1 N 4 1 4 8 75v 1 0 m A .05 18-pin pcb .25 W W . 7 5 
1 N 7 5 3 A 6.2v z .25 22-pin pcb .45 W W 1 . 2 5 
1 N 7 5 8 A lOv 2 .25 24-pin pcb .35 W W 1 .10 
1 N 7 5 9 A 12v Z .25 28-pin pcb .35 W W 1 . 4 5 
1 N 4 7 3 3 5,1v Z .25 40-p in pcb .50 W W 1 .25 
I N 5 2 4 3 13v Z .25 Molex pins .01 To-3 Sockets .45 
1 N 5 2 4 4 B 14v Z .25 

1 .20 1 N 5 2 4 5 B 15v Z .25 2 A m p Bridge 100-prv 1 .20 

S O C K E T S / B R I D G E S 

200-prv 1 . 9 5 

T R A N S I S T O R S . LEDS, etc. 
2N2222A NPN (2N2222 Plastic .10) .15 
2N2907A PNP .15 
2N3906 PNP (Plastic) .10 
2N3904 NPN (Plastic) .10 
2N3054 NPN .35 
2N3055 NPN 15A 60v .50 
T1P125 PNP Darlington .35 
LED Green, Red, Clear, Yel low . 15 
D.L.747 7 seg 5 /8 " High corn-anode 1.95 
XAN72 7sesicom-anode (Red) 1.25 
MAN71 7 seg corn-anode (Red) 1.25 
MAN3610 7 seg conn-anode (Orange) 1.25 
MAN82A 7 seg com-anode (Yellow) 1.25 
MAN74A 7 seg corn-cathode (Red) 1.50 
FND359 7 seg corn-cathode (Red) 1.25 

/ C MOS - T T L -
4 0 0 0 . 1 5 7 4 0 0 . 1 5 7 4 7 3 .25 7 4 1 7 6 1 .25 7 4 H 7 2 . 4 5 7 4 8 1 3 3 .40 
4001 .15 7 4 0 1 .15 7 4 7 4 .30 7 4 1 8 0 . 7 5 7 4 H 1 0 1 .75 7 4 8 1 4 0 .55 
4 0 0 2 .20 7 4 0 2 .20 7 4 7 5 .35 7 4 1 8 1 2 . 2 5 7 4 H 1 0 3 .75 7 4 8 1 5 1 .30 
4 0 0 4 3 . 9 5 7 4 0 3 .20 7 4 7 6 .40 7 4 1 8 2 . 9 5 7 4 H 1 0 6 .95 7 4 8 1 5 3 .35 
4 0 0 6 .95 7 4 0 4 . 1 5 7 4 8 0 . 5 5 7 4 1 9 0 1 .75 7 4 8 1 5 7 .75 
4 0 0 7 . 3 5 7 4 0 5 .25 7 4 8 1 . 7 5 7 4 1 9 1 1 . 0 5 74 LOO .25 7 4 8 1 5 8 .30 
4 0 0 8 .95 7 4 0 6 .35 7 4 8 3 .95 7 4 1 9 2 . 7 5 7 4 L 0 2 .25 7 4 8 1 9 4 1 .05 
4 0 0 9 .45 7 4 0 7 .55 7 4 8 5 .75 7 4 1 9 3 .85 7 4 L 0 3 .30 7 4 8 2 5 7 (8123) 1 .05 
4 0 1 0 . 4 5 7 4 0 8 .25 7 4 8 6 .25 7 4 1 9 4 1 .25 7 4 L 0 4 .30 
4011 . 2 0 7 4 0 9 .15 7 4 8 9 1 .35 7 4 1 9 5 .95 7 4 L 1 0 .30 7 4 L S 0 0 .25 
4 0 1 2 .20 7 4 1 0 .10 7 4 9 0 .55 7 4 1 9 6 1 .25 7 4 L 2 0 .35 7 4 L S 0 1 .35 
^ 0 1 3 .40 7 4 1 1 .25 7 4 9 1 .95 7 4 1 9 7 1 .25 7 4 L 3 0 .45 7 4 L 8 0 2 . 3 5 
4 0 1 4 .95 7 4 1 2 .30 7 4 9 2 .95 7 4 1 9 8 2 . 3 5 7 4 L 4 7 1 .95 7 4 L 8 0 4 .30 
4 0 1 5 .90 7 4 1 3 .•35 7 4 9 3 . 3 5 7 4 2 2 1 1 .00 7 4 L 5 1 .45 7 4 L S 0 5 .45 
4 0 1 6 .35 7 4 1 4 1 .10 7 4 9 4 . 7 5 7 4 3 6 7 . 8 5 7 4 L 5 5 . 6 5 7 4 L 8 0 8 .25 
4 0 1 7 1 .10 7 4 1 6 .25 7 4 9 5 .60 • 7 4 L 7 2 .45 7 4 L S 0 9 . 3 5 
4 0 1 8 1 .10 7 4 1 7 .40 7 4 9 6 .80 7 5 1 0 8 A . 3 5 7 4 L 7 3 . 4 0 7 4 L 8 1 0 .35 
4 0 1 9 .50 7 4 2 0 .15 7 4 1 0 0 1 . 1 5 7 5 1 1 0 . 3 5 7 4 L 7 4 .45 7 4 L 8 1 1 . 3 5 
4 0 2 0 . 8 5 7 4 2 6 .30 7 4 1 0 7 . 3 5 7 5 4 9 1 .50 7 4 L 7 5 . 5 5 7 4 L 8 2 0 . 2 5 
4 0 2 1 1 .00 7 4 2 7 .45 7 4 1 2 1 .35 7 5 4 9 2 .50 7 4 L 9 3 .55 7 4 L 8 2 1 . 2 5 
4 0 2 2 .85 7 4 3 0 .15 7 4 1 2 2 .55 7 4 L 1 2 3 . 8 5 7 4 L 8 2 2 .25 
4 0 2 3 .25 7 4 3 2 .30 7 4 1 2 3 . 5 5 7 4 H 0 0 . 1 5 7 4 L S 3 2 .40 
4 0 2 4 .75 7 4 3 7 .30 7 4 1 2 5 . 4 5 7 4 H 0 1 .25 7 4 S 0 0 .35 7 4 L 8 3 7 .35 
4 0 2 5 .30 7 4 3 8 .35 7 4 1 2 6 . 3 5 7 4 H 0 4 .20 7 4 S 0 2 . 3 5 7 4 L S 4 0 .45 
4 0 2 6 1 .95 7 4 4 0 .25 7 4 1 3 2 1 .35 7 4 H 0 5 .20 7 4 S 0 3 .30 7 4 L 8 4 2 1 .10 
4 0 2 7 .50 7 4 4 1 1 .15 7 4 1 4 1 .90 7 4 H 0 8 . 3 5 74S04 . 3 0 7 4 L 8 5 1 . 5 0 
4 0 2 8 .95 7 4 4 2 .45 7 4 1 5 0 . 8 5 7 4 H 1 0 . 3 5 7 4 S 0 5 .35 7 4 L 8 7 4 .65 
4 0 3 0 .35 7 4 4 3 . 6 5 7 4 1 5 1 .65 7 4 H 1 1 .35 7 4 S 0 8 . 3 5 7 4 L 8 8 6 .65 
4 0 3 3 1 .50 7 4 4 4 .45 7 4 1 5 3 .75 7 4 H 1 5 . 4 5 7 4 S 1 0 . 3 5 7 4 L 8 9 0 .95 
4 0 3 4 2 .45 7 4 4 5 .65 7 4 1 5 4 .95 7 4 H 2 0 .30 74S11 . 3 5 7 4 L S 9 3 .95 
4 0 3 5 1 .25 7 4 4 6 .95 7 4 1 5 6 .95 7 4 H 2 1 .25 7 4 S 2 0 .35 74 L S I 0 7 .85 
4 0 4 0 1 .35 7 4 4 7 . 9 5 7 4 1 5 7 .65 7 4 H 2 2 .40 7 4 8 4 0 . 2 0 7 4 L S I 2 3 1 .00 
4 0 4 1 .69 7 4 4 8 .65 7 4 1 6 1 .85 7 4 H 3 0 .20 7 4 S 5 0 .20 7 4 L S 1 5 1 . 9 5 
4 0 4 2 . 9 5 7 4 5 0 .25 7 4 1 6 3 .85 7 4 H 4 0 . 2 5 74S51 . 2 5 7 4 L S I 53 1 .20 
4 0 4 3 . 9 5 7 4 5 1 .25 7 4 1 6 4 .60 7 4 H 5 0 . 2 5 7 4 8 6 4 .20 74 L S I 57 .85 
4 0 4 4 .95 7 4 5 3 .20 7 4 1 6 5 1 .50 7 4 H 5 1 . 2 5 7 4 8 7 4 . 3 5 74 LS I 64 1 .90 
4 0 4 6 1 .75 7 4 5 4 .25 7 4 1 6 6 1 .35 7 4 H 5 2 .15 7 4 8 1 1 2 . 6 0 7 4 L 8 3 6 7 .75 
4 0 4 9 . 4 5 7 4 6 0 .40 7 4 1 7 5 .80 7 4 H 5 3 J .25 7 4 8 1 1 4 . 6 5 7 4 L 8 3 6 8 . 7 5 
4 0 5 0 . 4 5 7 4 7 0 .45 7 4 H 5 5 .20 7 4 C 0 4 .25 
4 0 6 6 . 9 5 7 4 7 2 .40 7 4 C 1 5 1 2 .25 
4 0 6 9 
4 0 7 1 
4 0 8 1 
4 0 8 2 

M C I 4 4 0 9 
IVIC14419 

.40 

. 3 5 

. 70 

. 4 5 
1 4 . 5 0 

4 . 8 5 

9 0 0 0 S E R I E S 
9301 .85 9 5 H 0 3 1 . 1 0 
9 3 0 9 .35 9 6 0 1 .45 
9 3 2 2 .75 9 6 0 2 .45 

MICRO'S , R A M S , 
CPU'S, ETC. 

7 4 S 1 8 8 3 . 0 0 
1 7 0 2 A 4 . 5 0 
M M 5 3 1 4 3 . 0 0 
M M 5 3 1 6 3 . 5 0 
2102-1 1 .45 
2 1 0 2 L - 1 1 .75 
T R 1 6 0 2 B 4 . 5 0 
I M S 4 0 4 4 - 4 5 N L 1 4 . 5 0 
8 0 8 0 A D 
8 T 1 3 
8 T 2 3 
8 T 2 4 
8 T 9 7 
2107B-4 , A 
2 7 0 8 

12.00 
1 .50 
1 .50 
2.00 
1.00 
4 . 0 0 

11 .50 

M C T 2 . 9 5 L I N E A R S , R E G U L A T O R S , etc. 
8 0 3 8 3 . 9 5 L M 3 2 0 T 5 1 . 6 5 L M 3 4 0 K 1 5 1 . 2 5 L M 7 2 3 .50 
L M 2 0 1 .75 L M 3 2 0 T 1 2 1 .65 L M 3 4 0 K 1 8 1 . 2 5 L M 7 2 5 N 2 . 5 0 
L M 3 0 1 .45 L M 3 2 0 T 1 5 1 . 6 5 L M 3 4 0 K 2 4 .95 L M 7 3 9 1 .50 
L M 3 0 8 (Mini) .95 L M 3 2 4 N . 9 5 7 8 L 0 5 . 7 5 L M 7 4 1 (8-14) . 25 
L M 3 0 9 H .65 L M 3 3 9 . 9 5 7 8 L 1 2 .75 L M 7 4 7 1 .10 
L M 3 0 9 K (340K-5185 7 8 0 5 ( 3 4 0 T 5 ) . 95 7 8 L 1 5 . 7 5 L M 1 3 0 7 1 .25 
L M 3 1 0 1 .15 L M 3 4 0 X 1 2 1 .00 7 8 M 0 5 .75 L M 1 4 5 8 .95 
L M 3 1 1 D ( M i n i ) .75 L M 3 4 0 T 1 5 1 .00 L M 3 7 3 2 . 9 5 L M 3 9 0 0 .50 
L M 3 1 8 ( M i n i ) . 9 5 L M 3 4 0 T 1 8 1 .00 L M 3 8 0 ( a - i 4 P i N ) . 9 5 L M 7 5 4 5 1 .65 
L M 3 2 0 K 5 ( 7 9 0 5 ) 1 . 6 5 L M 3 4 0 T 2 4 . 9 5 L M 7 0 9 ( 8 , i 4 P i N ) . 2 5 N E 5 5 5 .50 
L M 3 2 0 K 1 2 1 .65 L M 3 4 0 K 1 2 1 .65 L M 7 1 1 . 4 5 N E 5 5 6 .95 

N E 5 6 5 .95 

INTEGRATED CIRCUITS UNLIMITED . N E 5 6 6 
N E 5 6 7 

1 .75 
1 .35 

7 8 8 9 Clairemont Mesa Boulevard, San Diego, California 9 2 1 1 1 
(714) 2 7 8 - 4 3 9 4 (Calif. Res.) 

A l l orders sh ipped prepa id N o m i n i m u m 

Open accounts inv i ted C O D orders accepted 

Discounts available at O E M Quanti t ies Cali fornia Residents add 6% Sales Tax 

Al l IC's Pr ime/Guaranteed. A l l orders shipped same day received. 

24 Hour Toll Free Phone 1-800-854-2211 American Express / BankAmericard / Visa / MasterCharge 

S P E C I A L 
D I S C O U N T S 

Total Order Deduct 
S 3 5 - $ 9 9 5% 

$ 1 0 0 - $ 3 0 0 10% 
$ 3 0 1 - $ 1 0 0 0 15% 

$ 1 0 0 0 - U p 20% 



THE CHIPS ARE DOWN! 
8K NOW JUST $149 ASSEMBLED 

Thinker Toys'" brings down the 
high cost of adding big memory 
capacity to your S-100 system! 

The ECONORAM III* 8Kx8 (by 
Morrow's Micro-Stuff) comes fully 
assembled, burned in, tested and 
fully warranted for one full year— 
lor just $149! 

It's configured as two individually 
addressable 4K blocks. And it typically 
consumes less than one-half the 
power of any competitively-priced 
memory. 

Obviously, our new ECONORAM 
111* 8Kx8 isn't just another cheap kit. 
It's a design breakthrough in dynamic 
memory that gives you guaranteed 
reliability with tremendous savings 
in cost and power. 

You save on cost and power 
because ECONORAM III* is the first 
fully reliable dynamic memory. It's 
unique SynchroFresh™ refresh cir-
cuitry weaves itself into the natural 
timing of the S-100 bus to provide 
simple, invisible and absolutely 
reliable refresh . . . with fewer parts, 
less power, lower cost and no 
interference with computer speed 
or timing. 

> 

George Mor row- Inven to r & Designer 

You just plug ECONORAM III* into your S-100 bus and run perfectly 
for at least one full year. Or your money fully refunded. It's that simple. 

So don't let the high cost of memory keep your system down. ECONO-
RAM lll*8Kx8 memory is available now at leading computer shops. Or ask 
your nearest computer shop to order It for you. 

Or, if unavailable locally, write direct to Thinker Toys'" for specs and 
ordering. BAC/MC orders can be placed by phone to 415-527-7548 
(10-4 PST). Add $3for handling; Cal. res. add tax. 

Morrow's Micro-Stuff for 

Thinker Toys 
1201 10th Street Berkeley, CA 94710 
•ECONORAM is a trademark of Godbout Electronics 



S HARD COPY STORAGE A PRORLEM?. 

Kilobaud, as thick as it is, is more like a floppy when it 
comes to standing on the bookshelf. Try the Kilobaud 
Library Shelf Boxes, . . . sturdy corrugated white dirt re-
sistant cardboard boxes which will keep them from flop-
ping around. We have self-sticking labels for the boxes, 
too, not only for Kilobaud, but also for 73 Magazine . . . 
and for Persona! Computing, Radio Electronics, Inter-
face Age, and Byte. Ask for whatever stickers you want 
with your box order. Hams may want out labels for CO, 
QST or Ham Radio. They hold a full year of Kilo-
baud... or 73. Your magazine library is your prime 
reference, keep it handy and keep it neat with these 
strong library shelf boxes . . . $2.00 for the first box and 
SI.50 for each additional box. Be sure to specify which 
labels we should send. Have your credit card handy and 
call our toll-free order number 800-258-5473, or use the 
order card in the back of the magazine and mail to 

KILOBAUD LIBRARY SHELF BOXES Peterborough, NH 03458 

IT'S EASY AND FUN 
TO BUILD YOUR OWN TEST EQUIPMENT 

WITH ICS 

l y v i E N r 

voOreVoJ 
tne TS 
TEST f ^ B W I N I 
LIBRARY 

I C T E S T E Q U I P M E N T t 4 . 9 S * 

I C a h a v e g r e a t l y a i m p l i f i e d e v e n t h e m o s t s o p h i s t i c a t e d p i e c e s o f t e s t 

e q u i p m e n t , m a k i n g t h e m f u n t o b u i l d . Y o u c a n s a v e t h o u s a n d s o f d o l l a r s 

b y b u i l d i n g y o u r o w n e q u i p m e n t a n d h a v e a t e s t l a b w h i c h w o u l d m a k e a 

u n i v e r s i t y j e a l o u s . 

A b r a n d n e w b o o k , I C T E S T E Q U I P M E N T , h a s c o n s t r u c t i o n p r o j e c t s 

f o r m a k i n g 3 7 p i e c e s o f t e s t e q u i p m e n t . S q u a r e w a v e g e n e r a t o r , p u l s e 

g e n e r a t o r , t i m e r , a u d i o s y t h e s i z e r , A F 8 K g e n e r a t o r , s y n c g e n e r a t o r , 

c o u n t e r s , c a p a c i t y m e t e r , e t c . 

O r d e r t h i s b o o k t o d a y a n d g a t s t a r t e d b u i l d i n g y o u r o w n l a b . 

U s e t h e o r d e r c a r d i n t h e b a c k o f t h e m a g a z i n e o r i t e m i z e y o u r o r d e r o n 

a s e p a r a t e p i e c e o f p a p e r a n d m a i l t o : K I L O B A U D B O O K N O O K , P e t e r -

b o r o u g h N H 0 3 4 5 8 o r p h o n e t o l l f r e e 8 0 0 - 2 5 8 - 5 4 7 3 

B e s u r e t o i n c l u d e c h e c k o r d e t a i l e d c r e d i t i n f o r m a t i o n . * A d d S 1 s h i p -

p i n g a n d h a n d l i n g c h a r g e f o r e a c h o r d e r . 

73 
changing 

Name _ 

Address 

C. tv _ 

Ewry month there »fe computet »fti:le» in 73 . . . j lot of them. Fact it. ti 
h»i published aniclei directed to the Computenu and Soor> to be Computerut. There are alio a lot of artwlet 
that computer hobbyiits will be needing to read which are not esactly computer artKlet »uch at on regulated 
power tuppliei . . . on makif»g prmted circuit boardi . . . on how variout eircu.li work . . . thingi like that which 
hardware men in particular netd to read . . . and which software people need even more. J.nce thev are a bit 
behind on hardware. 

In recent iiMjet there have been articles on computeri«d latellite tracking (with wftware), RTTY uiing a uP. 
uiing old linexpentive) Teletypct. building a Polymorphic video board, making instant PC boards using the new 
color-key technique, the TTL one-ihot. what computeri can and can't do, a hamshack file haryJIer {software), the 
bit explosion - S-12-16>. backward branch the easy way with the 6800. the hexadecimal . 

Any one of these articles could easily be wof th the cost of a ful l year of 73. One good program could i » e y o u | 
days of work. One good interface project could make an enormous difference. In general. 73 tries to present n o t | 
too compl*ated construction protects. . . things you can make in • day or two. 

Y e s ! Enter m v subscr ip t ion l o 73 M A G A Z I N E for 1 year s l a n i n g w i t h the n e x t pub l i shed issue - o n l y S 1 5 . 0 0 . | 

Cal l . 

State . . Zip 

computers 
7 

_ enclosed • Cash • Check • M o n e y Order 
• Master Charge DBankAmer icard/VlSA • A m e r i c a n Express 

E x p i r a t i o n date _ 
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Herb Waite looks up from 

behind his copy of KB. 

W h o ' s B e h i n d 
the K i l o b a u d ? 

In between selling sub-

scriptions and seeing the 

other exhibits at computer 

shows, Wayne snaps pic-

tures of people you have 

been seeing and will be see-

ing at shows. How many of 

them can you recognize 

behind the Kilobauds? 

Still waiting for the 

answer from last month's 

clues? Drop by the PerSci 

booth at the next computer 

show and talk with Herb 

. . . he'll tell you about one 

of the most popular disk 

drives available today as 

well as confirm that KILO-

BAUD is a favorite maga-

zine o f his . . . and 

thousands of other com-

puterists. 

Kilobaud is the most 

read magaz i ne in the 

microcomputer field. It 

hasn't been difficult to find 

key industry people reading 

KB! 

kilobaud 3 
READ IT YOURSELF! 

If you are not yet a sub-

scriber to Kilobaud, we 

need you and you need us. 

There is a lot of data in Kilo-

baud that you will want to 

have on hand . . . the 

magazine is like a continu-

ing encyclopedia of micro-

computing and programs. 

You never know when you 

are desperately going to 

need something from a past 

issue . . . and you'll want it 

immediately. The cost per 

year is not significant . . . 

$15 at present for $24 worth 

of magazines. 

You may have noticed 

that Kilobaud has more arti-

cles than any of the other 

magazines. If you'll keep 

track of how long it takes 

you to read Kilobaud as 

compared to the other com-

puter magazines, you'll see 

you are getting a great 

bargain at $15 per year. 

WHO'S BEHIND 
THE 

KILOBAUD? 

Who's This? 
In addition to being a 

frequent author in KILO-

BAUD, the chap behind the 

K I L O B A U D is also the 

owner of a microcomputer 

store. As a further hint, the 

store is in a small city of 

about 40,000, even so, busi-

ness is growing nicely and 

the store is thriving. Not 

bad when you consider 

there are two other com-

puter stores in the same 

town . . . and a fourth in 

the works! 

SUBSCRIBE T O D A Y ! 
For Instant Subscriptions Call Our Toll Free Number 

l-(800) 258-5473 
Have your credit card handy! 

Kilobaud • Peterborough NH 03458 



beginner's •introductory 
• T H E STORY OF COMPUTERS by Donald 
D. Spencer is to computer books what Dick 
and Jane is to novels . . . extremely elemen-
tary, gives the non-computerist a fair idea of 
what the hobbyist is talking about when he 
speaks computer lingo. Attempts to explain 
what computers are and can do to a spouse, 
child or any un-electronics-minded friend. 
$4.95.* 
• HOBBY COMPUTERS A R E H E R E If you 
(or a friend) want to come up to speed on 
how computers work . . . hardware and soft-
ware . . . this I s an excellent book. It starts 
with the fundamentals and explains the 
circuits, the basics of programming, along 
with a couple of T V T construction projects, 
ASCII-Baudot, etc. This book has the highest 
recommendations as a teaching aid for new-
comers. S4 .95 . ' 
• T H E NEW HOBBY COMPUTERS! This 
book takes it from where "Hobby Computers 
Are Here" leaves off, with chapters on Large 
Scale Integration, how to choose a micro-
processor chip, an introduction to program-
ming, low cost I /O for a computer, computer 
arithmetic, checking memory boards, a 
Baudot monitor/editor system, an audible 
logic probe for finding those tough problems, 
a ham's computer, a computer QSO machine 
. . . and much, much more! $4 .95 . * 
• HOME COMPUTERS: 2' '0 Ouestions & 
Answers by Rich Didday. Two books aimed 
exclusively at the novice computer hobbyist/ 
home computer user. Written in a rather 
unusual style which has a beginner asking 
questions which are answered by a person 
with a substantial background in computers 
and personal computing. The questions are 
just the kind beginners come up with . . . and 
the answers are presented in easy-to-under-
stand terms (usually with a diagram to 
illustrate the point). Both the hardware and 
software aspects of home computing are 
covered from A to Z. An index in both books 
makes them ideal as reference material for 
anyone. Volume I: Hardware — $ 7 . 9 5 * ; 
Volume 2: Software - $6 .95* . 

• M I C R O C O M P U T E R PRIMER by Mitchell 
Waite and Michael Pardee. Describes basic 
computer theory, explains numbering sys-
tems, and introduces the reader to the world 
of programming. Describes the world of 
microcomputing in "real world" terminology. 
No better way of getting involved with the 
exciting new hobby of microcomputing. 
$7.95.* 

• W H A T T O DO A F T E R Y O U H IT R E T U R N 
PCC's first book of computer games . . . 48 
different computer games you can play in 
BASIC . . . programs, descriptions, muchly 
illustrated. Lunar landing, Hammurabi, King, 
Civel 2, Qubic 5, Taxman, Star Trek, Crash, 
Market, etc. $8.00.* 

• SCELBI'S G A L A X Y G A M E FOR T H E 
" 6 8 0 0 " Here's a new twist in computer games 
by Rober t Findley/Raymond Edwards. 
"Galaxy" pits the operator of a spaceship 
against alien craft, as well as such variables as 
speed, time, and ammunition. No two games 
are the same! $14 .95 . * 

• 101 BASIC COMPUTER G A M E S Okay, so 
once you get your computer up and running 
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• M ICROPROCESSORS F R O M CHIPS TO 
SYSTEMS by Rodnay Zaks is a complete and 
detailed introduction to microprocessors and 
microcomputer systems. No preliminary 
knowledge of computers or microprocessors is 
required to read this book, although a basic 
engineering knowledge is naturally an 
advantage. Intended for all wishing to under-
stand the concepts, techniques and com-
ponents of microprocessors in a short time. 
$9 .95 . * 

• I N T R O D U C T I O N T O M I C R O P R O -
CESSORS by Charles Rockwell of MICRO-
LOG is an ideal reference for the individual 
desiring to understand the hardware aspects 
of microprocessor systems. Describes the 
hardware details of computer devices in terms 
the beginner can understand, instead of treat-
ing the micro chip as a "black box." General 
information about hardware systems is pro-
vided. Specific systems are not described and 
programming is only briefly discussed. $17.50 
US and Canada, $20 elsewhere.* 

• A N I N T R O D U C T I O N TO MICROCOM-
PUTERS, VOLS. 1 A N D 2 by Adam Osborne 
Associates, are referer*;es dealing with micro-
computer architecture in general and specifi-
cally with details about most of the common 
chips. These books are not software-oriented, 
but are invaluable for the hobbyist who is 
into building his own interfaces and pro-
cessors. Volume 1 is dedicated to general 
hardware theory related to micros, and 
Volume 2 discusses the practical details of 
each micro chip. (Detailed review in Kilobaud 
# 2 ) Volume 1 - $ 7 . 5 0 * ; Volume II -
$12 .50 . * 

• H O M E COMPUTERS: A B E G N I N N E R S 
G L O S S A R Y A N D G U I D E this book is in-
tended as a quick reference source for begin-
ners. Included is a general introduction to 
microcomputers, a simple application & 
sample system, the history of microcomputers 
& their uses, and an introduction to same 
actual equipment. A chapter on number 
systems includes a number conversion chart, 
binary arithmetic from conversions to divi-
sions, and a discussion of octal and hexa-
decimal numbers. A good background to read 
technical literature and computer equipment 
specifications. $6 .95 . * 

in BASIC, then what? Then you need some 
programs in BASIC, that's what. This book 
has 101 games for you, from very simple to 
real buggers. You get the games, a description 
of the games, the listing to put in your 
computer and a sample run to show you how 
they work. Fun. Any one game will be worth 
more than the price of the book for the fun 
you and your family will have with it. $7.50.* 

• SCELBI 'S F IRST BOOK OF COMPUTER 
G A M E S Need a game for your 8008 or 8080 
microprocessor? Has three popular games, 
"Space Capture," "Hexpawn," and "Hang-
man." Complete flowcharts, logic description, 
program listing, and instructions are provided. 
A must for the game freak! $14 .95 . * 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
Kilobaud Book Department Peterborough N H 03458 

Be sure to include check or detailed credit card information 
^ Add $1.00 shipping & handling charge for each order. Note: Prices subject to change on books not published by 73 Magazine. 



software • programming 
• D I S C O V E R I N G BASIC - A Problem 
Solving Approach by Robert E. Smith deals 
with progressively more complex problems 
which allow the reader to discover the vocab-
ulary of BASIC language as he develops skill 
and confidence in putting It to work. Clear 
and concise explanations. Problems used 
cover a wide range of interests — insurance, 
geometry, puzzles, economics, etc. $6 .85 . * 

• BASIC New 2nd Edition, by Bob Albrecht. 
Self-teaching guide to the computer language 
you will need to know for use with your 
microcomputer. This is one of the easiest 
ways to learn computer programming. 
$ 4 . 9 5 . ' 

• A QUICK LOOK A T BASIC by Donald D . 
Spencer. A perfect reference for the beginning 
programmer. Assumes that the reader has no 
previous programming experience and is a 
self-teaching guide for the individual desiring 
to learn the fundamentals of BASIC. $4 .95 . * 

• M Y C O M P U T E R L IKES ME . . . W H E N I 
SPEAK BASIC An introduction to BASIC . . . 
simple enough for your kids. If you want to 
teach BASIC to anyone quickly, this book is 
the way to go. $2 .00 . * 

• F U N W I T H C O M P U T E R S A N D BASIC by 
Donald D. Spencer, contains an easy-to-under-
stand explanation of the BASIC Programming 
Language and Is intended for persons who 
have had no previous exposure to computer 
programming. Over half the book is devoted 
to problems using games, puzzles, and math-
ematical recreations. A superior book for 
self-teaching and learning computer pro-
gramming. 36 .95 . * 

• S I X T Y C H A L L E N G I N G PROBLEMS 
W I T H BASIC S O L U T I O N S by Donald Spen-
cer, provides the serious student of BASIC 
programming with interesting problems and 
solutions. No knowledge of math above 
algebra required. Incudes a number of game 
programs, as well as programs for financial 
interest, conversions and numeric manipula-
tions. $6 .95 . * 

• T H E SECRET G U I D E TO C O M P U T E R S 
Parts 1, 2, and 3 by Russ Walter. Part One 
describes computers in general, and after 
reading for ten minutes you will be writing 
simple BASIC programs! Part Two discusses 
computer applications. It's one thing to 
master the syntax of a language such as 
BASIC and another to solve problems using 
the new tool. Part Three describes program-
ming languages. Ever heard of APL and 
QLISP? BASIC is not the only language used 
to program computers. 7th Edition. Part I -
$2 .75* ; Part I I - $2 .50* ; Part I I I - $3 .50 . * 

• SOME C O M M O N BASIC P R O G R A M S 
published by Adam Osborne & Associates, 
Inc. Perfect for non-technical computerists 
requiring ready-to-use programs. Business pro-
grams, plus miscellaneous programs. Invalu-
able for the user who is not an experienced 
programmer. All will operate in the stand-
alone mode. $7.50 paperback.* 

• Scientific Research Instruments' BASIC 
S O F T W A R E L I B R A R Y is a complete do-it-
yourself kit. Written in everybody's BASIC 
immediately executable in A N Y computer 
with at least 4 K , no other peripherals needed. 
Vol. I contains business and recreational 
programs and is 300 pages. Vol. II is 260 
pages and contains math, engineering, sta-
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tistics and plotting programs. Vol. I l l contains 
money managing, advanced business programs 
such as billing, A / R , inventory, payroll, etc. 
Vol. IV contains general purpose programs 
like loans, rates, retirement, plus games; 
Poker, Enterprise (take charge while Capt. 
Kirk is away). Football and more! Vol. V Is 
filled with experimenter's programs including 
games, pictures and misc. problems like 
"logic." Vols. I & II $24 .95 , * Vol. I l l 
$39 .95 , * Vol. IV & V $9.95 each.* 

• MICROPROCESSOR P R O G R A M M I N G for 
Computer Hobbyists by Neill Graham is for 
the hobbyist interested in intermediate and 
advanced techniques of programming and 
data structuring. Written to take up where the 
computer manufacturers' instruction manuals 
and the introductory programming language 
texts leave off . $8 .95 . * 

• A D V A N C E D BASIC - Applications and 
Problems by James Coan is for those who 
want to extend their expertise with BASIC. 
Offers advanced techniques and applications. 
$6.95.* 

• 8 0 8 0 P R O G R A M M I N G FOR LOGIC i 
DESIGN Ideal reference for an in-depth 
understanding of the 8080 processor. Appli- j 
cation-oriented and the 8080 is discussed in 
light of replacing conventional, hard-wired 
logic. Practical design considerations are pro-
vided for the implementation of an 8080-
based control system. $7 .50 . * 

• 8 0 8 0 S O F T W A R E G O U R M E T G U I D E 
A N D COOKBOOK If you have been spending 
too much time developing simple routines for 
your 8080, try this new book by Sceibi 
Computing and Robert Findley. Describes 
sorting, searching, and many other routines 
for the 8080 user. $9 .95 . * 

• 6 8 0 0 P R O G R A M M I N G FOR LOGIC 
DESIGN Oriented toward the industrial user, 
this book describes the process by which 
conventional logic can be replaced by a 6800 
microprocessor. Provides practical informa-
tion that allows an experimenter to design a 
complete micro control system for the 
"ground up." $7.50.* 

• 6800 SOFTWARE G O U R M E T G U I D E & 
COOKBOOK If you have been spending too 
much time developing routines for your 6800 
microprocessor, try the new book by Sceibi 
Computing and Robert Findley. Describes 
sorting, searching, and many other routines 
for the 6800 user. $9.95.* 

• F O R T R A N P R O G R A M M I N G by Donald 
Spencer. F O R T R A N was designed for com-
plex numeric calculations; and possesses ex-
tended I/O capability. It is easily learned, as it 
is an English-like computer language. $7.50.* 

• F O R T R A N W O R K B O O K by Donald 
Spencer. Provides practical examples and 
problems to solve. Flowcharting is also dis-
cussed. Almost all micros support BASIC — it 
won't be long before F O R T R A N is common-
place. $3 .95 . * 

• C H E M I S T R Y W I T H A COMPUTER by Paul 
A. Cauchon, contains a collection of tutorial, 
simulation and problem-generation computer 
programs. Usable with almost any chemistry 
course in the high school or college level. 
$9.95.* 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
Kilobaud Book Department Peterborough NH 03458 

Be sure to include check or detailed credit card information 
% Add $1.00 shipping & handling charge for each order. Note: Prices subject to change on books not published by 73 Magazine. 



hardware 
• M I C R O P R O C E S S O R I N T E R F A C I N G 
T E C H N I Q U E S by Austin Lesea & Rodnay 
Zaks will teach you how to interconnect a 
complete system and interface it to all the 
usual peripherals. It covers hardware and 
software skills and techniques, including the 
use and design of model buses such as the 
IEEE 488 or $100. $9 .95 . * 
• T T L COOKBOOK by Donald Lancaster. 
Explains what T T L is, how it works, and how 
to use it. Discusses practical applications, such 
as a digital counter and display system, events 
counter, electronic stopwatch, digital volt-
meter, and a digital tachometer. S8.95.* 
• CMOS COOKBOOK by Don Lancaster. 
Details the application of CMOS, the low 
power logic family suitable for most appli-
cations presently dominated by T T L . Re-
quired reading for every serious digital 
experimenter! S9.95.* 
• T V T COOKBOOK by Don Lancaster, 
describes the use of a standard television 
receiver as a microprocessor CRT terminal. 
Explains and describes character generation, 
cursor control and interface information in 
typical, easy-to-understand Lancaster style. 
S9,95. ' 
• BU ILD- IT BOOK OF D I G I T A L ELEC-
T R O N I C T IMEPIECES by Robert Haviland is 
a data-packed guide to building every time-
keeping device you can imagine: rugged ship-
board clocks, second-splitting digital IC 
chronometers, decorator digital clocks, a pre-
cision timer, a frequency-period meter, a tide 
and moon clock, an automatic alarm setter, 
etc. Including full-size printed circuit board 
layouts. $6.95.* 

• COMPUTER D I C T I O N A R Y by Donald D. 
Spencer. Defines words and acronyms used by 
computerists in a clear, easy to understand 
style. This reference is a must for the 
individual getting started in the world of 
microcomputers. $5 .95 . * 
• B R A N D NEW D I C T I O N A R Y This micro-
computer dictionary fills the need to become 
quickly acquainted with the terminology and 
nomenclature of the revolution in computers. 
There is also a comprehensive electronics/ 
c o m p u t e r abbreviations and acronyms 
section. $1 5.95.* 

• T H E U N D E R G R O U N D B U Y I N G G U I D E 
Here is a handy guide for the electronics 
enthusiast. Over 600 sources of equipment 
and literature are provided. Cross-referenced 
for ease of use. Electronic publishing houses 
are'also listed. $5.95 each.* 
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amateur radio books 
• N O V I C E S T U D Y G U I D E The most 
complete Novice study guide available. It is 
brand new. This is not only invaluable for 
anyone wanting to get started in amateur 
radio, but also it is about the only really 
simple book on the fundamentals of elec-
tricity and electronics. $4 .95 . * 

• G E N E R A L CLASS S T U D Y G U I D E Takes 
over on theory where the Novice book leaves 
off. You'll need to know the electronic 
theory in this to work with computers and 
you'll not find an easier place to get the 
information. $5 .95 . * 
• SSTV H A N D B O O K This excellent book 
tells all about it, from its history and basics to 
the present state-of-the-art techniques. Hard-
bound $7,* Softbound $5 . * 
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• T H E " C O M P U L A T O R " BOOK - Building 
Super Calculators & Minicomputer Hardware 
with Calculator Chips by R. P. Haviland, 
provides ideas, design info and printed circuit 
boards for calculator chip projects, measure 
time, tie in with a Teletype to create a 
virtually infinite memory system, and count-
less other functions. $7 .95 . * 

TEST E Q U I P M E N T L I B R A R Y 

• V O L I C O M P O N E N T TESTERS Build your 
own test equipment and save a bundle (and 
have a lot of fun). Volume I of the 73 Test 
Equipment Library shows you how to build 
and use transistor testers (8 of 'em), three 
diodes testers, 3 IC testers, 9 voltmeters and 
V T V M s , 8 ohmmeter, 3 inductance meters, 
and a raft of other gadgets for checking 
temperature, crystals, Q, etc. $4 .95 . * 
• V O L II A U D I O F R E Q U E N C Y T E S T E R S If 
you're into audio such as digital cassette 
recording, R T T Y , Baudot vs ASCI I , SSTV, 
SSB, Touchtone or even hi-fi you'll want to 
have this book full of home built test equip-
ment projects. Volume II S4.95.* 
• V O L I I I R A D I O F R E Q U E N C Y TESTERS 
This is of more interest to hams and CBers: 
test equipment you can build for checking 
out transmitters and receivers, signal gener-
ators, noise generators, crystal calibrators, 
GDOs, dummy loads. $4 .95 . * 
• V O L . IV IC TEST E Q U I P M E N T Become a 
trouble-shooting wizard. All you need to 
know about pulse, audio and sync generators, 
f r e q u e n c y counters, digital component 
testers, logic probes and more! Plus a cumu-
lative index for all four volumes of the 73 
Test Equipment Library. $4 .95 . * 

• 1976 P E R I O D I C A L G U I D E FOR COM-
P U T E R I S T S is a 20-page book which indexes 
over 1,000 personal computing articles for the 
entire year of 1976 from Byte, Creative 
Comput ing, Digital Design, Dr. Dobbs 
Journal, EDN, Electronic Design, Electronics, 
Interface Age, Microtrek, Peoples Computer 
Company, Popular Electronics, QST, Radio 
Electronics, SCCS Interface and 73 Amateur 
Radio. Price $3 .00 . * New January — June 
1977 Edition (includes Kilobaud) - $3 .00 . * 

• T Y C H O N ' S 8080 O C T A L CODE C A R D 
Slide rule-like aid for programming and 
debugging 8080 software contains all the 
mnemonics and corresponding octal codes. 
Also available, Tychon's 8080 Hex Code 
Card, same as above only has hex codes 
instead of octal. S3.00 each.* 

• V H F A N T E N N A H A N D B O O K This new 
handbook details the theory, design and 
construction of hundreds of different V H F 
and UHF antennas. Packed with fabulous 
antenna projects you can build. $4 .95 . * 

• W E A T H E R S A T E L L I T E H A N D B O O K 
Simple equipment and methods for getting 
good pictures from the weather satellite. Dr. 
Taggart WBSDQT $4.95 . * 

• T H E NEW R T T Y H A N D B O O K is a brand 
new 1977 edition and the only up-to-date 
R T T Y book available. The state-of-the-art has 
been changing radically and has made all 
previous R T T Y books obsolete. It has the 
latest circuits, great for the newcomer and the 
expert alike. $5 .95 . * 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
Kilobaud Book Department Peterborough N H 03458 Be sure to include check or detailed credit card information 

%Add $1.00 shipping & handling charge for each order. Note: Prices subject to change on books not published by 73 Magazine. • 
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• MICROPROCESSORS F R O M CHIPS TO 
SYSTEMS by Rodnay Zaks is a complete and 
detailed introduction to microprocessors and 
microcomputer systems. No preliminary 
knowledge of computers or microprocessors is 
required to read this book, although a basic 
engineering knowledge is naturally an 
advantage. Intended for all wishing to under-
stand the concepts, techniques and com-
ponents of microprocessors in a short time. 
S9.95." 
• Y O U R O W N COMPUTER by M. Wai teand 
M. Pardee. The personal computer has been 
touted as the next consumer product. But 
most individuals still wonder why. Much 
technical material has been written but there 
is little material for the average individual 
without an extensive background in elec-
tronics. This book removes the stigma of 
complexity that surrounds the computer and 
has succeeded in providing a simple easy-to-
understand guide to these units. $1 .95 . * 
• B E G I N N I N G BASIC by Dr. Paul Chirlian 
provides a really basic BASIC that covers all 
the topics in simple, easy-to-understand 
language. Nothing is left out, everything is 
presented in clear, step-by-step fashion. This 
book will make a good BASIC programmer of 
any reader. S9.95.* 

• T H E COMPUTER Q U I Z BOOK by Donald 
D. Spencer is written for readers who would 
like to test themselves on basic computer 
concepts. It may be used effectively by 
students, teachers, laymen, programmers, per-
sonal computer users, or anyone else inter-
ested in checking their knowledge of 
computer concepts. $5 .95 . * 

• P A Y R O L L W I T H COST A C C O U N T I N G -
IN BASIC by L. Poole & M. Borchers includes 
program listings with remarks, descriptions, 
discussion of the principle behind each pro-
gram, file layouts, and a complete user's 
manual with step-by-step instructions, f low 
charts, and simple reports and CRT displays. 
Payroll and cost accounting features include 
separate payrolls for up to 10 companies, 
time-tested interactive data entry, easy correc-
tion of data entry errors, job costing (labor 
distribution), check printing with full deduc-
tion and pay detail, and 16 different printed 
reports, including W-2 and 941. Price only 
$12 .50 . * 
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• HOW TO BUY & USE M I N I C O M P U T E R S 
A N D M I C R O C O M P U T E R S by Wm. Barden, 
Jr. This book discusses these smaller brethren 
of computers and shows how the reader can 
become a part of the revolution — how he can 
own and use a functioning computer system 
in his home to do a variety of practical or 
recreational tasks. $9.95.* 
• T H E 8080A B U G B O O K - M I C R O C O M -
PUTER I N T E R F A C I N G A N D PROGRAM-
M I N G is written for the 8080 user who has a 
knowledge of digital elements and operations. 
This book will be invaluable, as it explains the 
fundamental tasks of microcomputer inter-
facing and the associated microcomputer I/O 
programming for 8080-based microcom-
puters. Only S9.95.* 
• HOW TO P R O G R A M MICROCOMPUTERS 
by Wm. Barden, Jr. Here is a guide to 
assembly language programming of the Intel 
8080, Motorola MC6800, and MOS Tech-
nology MCS6502 microprocessors. It is 
written especially for beginning programmers 
with hobbyist microcomputers based on one 
of these three chips. The topics covered range 
from data manipulations at the bit level up to 
data handling of tables and lists, and from 
simple adds and subtracts up to floating-point 
operations. S8.95.* 

• T A K E A CHANCE W I T H YOUR CAL-
C U L A T O R Lennart Rade wrote this book to 
help you to discover the world of probability 
with your programmable calculator. You will 
need NO previous experience either in prob-
ability theory or in programming to learn 
both from this book. $8.95.* 
• A STEP BY STEP I N T R O D U C T I O N TO 
8080 MICROPROCESSOR SYSTEMS by 
D.L. Cohn & J.L. Melsa. This microprocessor 
book is written for people who don't know 
anything about microprocessors but who wish 
they did. The step-by-step presentation does 
not require any computer or electronics back-
ground, so anyone who is interested can 
follow it. However, the book is not only 
intended for beginners. Engineers and tech-
nicians who are familiar with electronics will 
find the software descriptions valuable in 
updating their skills. Computer professionals 
will find the detailed treatment of the 8080 
architecture and instruction set useful. Price 
$7 .95 . * 

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to: 
Kilobaud Book Department Peterborough N H 03458 

Be sure to include check or detailed credit card information 
^ AM $1.00 shipping & handling charge for each order. Note: Prices subject to change on books not published by 73 Magazine. 

iHMcMcWpufErŵ ^̂ ^̂  
WITH F-8 CPU, FAIRBUG PSU, 3S53 SMI-DEVELOPED FOR DESIGN ENGINEERS AND SERIOUS HOBBYISTS 

F-8 MICROCOMPUTER Model 1080 

Design Features Include: 
• Buffered address and data bus to S-
100 expansion connector • 4K program 
memory - 2708 sockets • 2K onboard 
page selectable static RAM • FAIRBUG 
monitor plus 1 K 2708 custom monitor • 
Independent FAIRBUG scratch pad RAM 
• Memory protect switches • Buffered 
high speed data input port • I/O/interface 
selection (all 4 ports available) • Two 
sockets for I /O expansion • 20 ma or RS 
232 interface • Quality solder masked 
PC board • Program control timers • 
Documentation • 64K addressing range 
• Prime parts 

i 2 4 9 00 
Price postpaid Assembled $ 2 9 9 
California i esidents add 6% tax 
S e n d check, money order, corporate 
purchase order or C O D orders to 

COf/Af/HmM 
19824 Ventura Blvd. 

Woodland Hil ls.CA91364 

(213)340-8843 c62 
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kilobaud 
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kilobaud 
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Issue *1—$5.00; «2 thru #12—$3.00 each. 
Please send Kilobaud back Issues: 

issues JAN 77-$5 Issues MAY 77-$3 
Issues FEB 77—$3 issues JUNE 77—$3 
Issues MAR 77-$3 Issues JUL 77-$3 
Issues APR 77-$3 Issues AUG 77-$3 

TOTAL:. 

. Issues SEPT 77-$3 

. Issues OCT 77—$3 
_ Issues NOV 77 —$3 
. Issues DEC 77-$3 

5/78 

Have credit card # handy and call 
TOLL FREE (800) 258-5473 

Kilobaud • Peterborough NH 03458 

Add $1.00 shipping & handling for each order. 

• BankAmericard/Visa • Master Charge •Amer ican Express 

Card # Expiration date 

Signature. 

Name 

Address. 

City .State. .Z ip. 



COMPUTER 
MAILING LIST 

Completely re-written and updated to include dealers, clubs, 
publications, and manufacturers. (It's the one we use for our 
mailings and we update it daily.) The list has over 2000 
names painstakingly gathered from manufacturers, magazine 
ads, new product releases, hobby computer shows, and direct 
mail. You can buy this list printed on self-sticking labels for 
only $50. 

kilobaud 
p E T E R b o R O u q h Nh 0 7 4 9 8 

j U t a j L a j L O J L i U U U U J U U L i L ^ ^ 

SEND FOR THESE GREAT BOOKS TODAYI 

• HOBBY COMPUTERS ARE HERE If you (or a friend) 
want to come up to speed on how computers work 
. . . hardware and software . . . this is an excellent book. 
It starts with the fundamentals and explains the cir-
cuits, the basics of programming, along with a couple of 
TVT construction projects, ASCII-Baudot, etc. This book 
has the highest recommendations as a teaching aid for 
newcomers. $4.95 

• THE NEW HOBBY COMPUTERS! This book takes it 
from where "Hobby Computers Are Here" leaves off, 
with chapters on Large Scale Integration, how to choose 
a microprocessor chip, an introduction to programming, 
low cost I/O for a computer, computer arithmetic, check-
ing memory boards, a Baudot monitor/editor system, an 
audible logic probe for finding those tough problems, a 
ham's computer, a computer QSO machine . . . and 
much, much morel Everything of interest Is there in one 
volume. Don't miss this tremendous value! Only $4.95 

Have your credit card handy and call toll-free 
800-258-5473, or use the card in the back of this 
magazine and send your check to: 
KILOBAUD Book Dept. • Peterborough, NH 0 3 4 5 8 
(Be sure to include $1.00per order for shipping & handling.) 

TsisimnrirtrtririrsTri^^ 

1917 kilobaud B i n d e r i 
Keep y o u r K i lobauds f r o m being lost or 
damaged in these handsomely appo in ted binders 
w i t h r ich b lue covers and gold letter ing. Each 
b inder holds 12 issues, mak ing an E X C E L L E N T 
R E F E R E N C E H A N D B O O K . Several binders 
f o r m a q u a l i t y l ibrary y o u can be proud o f . 

Order yours t o d a y . . . o n l y $ 6 . 5 0 each . . . 2 for 
$12.00. 

Use the order card in the back of this magazine or itemize your 
order on a separate piece of paper and mail to: 

Kilobaud Binders Peterborough NH 03458 
Be sure to include check or detailed credit card information 
Add $1.00 shipping & handling charge for each order. 

MOVING? 
Let us know 8 weeks in advance so that you won't miss 
a single issue o^ Kilobaud. 
Attach old label where indicated and print new address 
in space provided. Also include your mailing label 
whenever you write concerning your subscription. It 
helps us serve you promptly. Write to: 

K I L O B A U D • PETERBOROUGH NH 03458 ' 

• Address change only 
• Extend subscription 
• Enter new subscription 
• 1 year $15.00 

• Payment enclosed 
(1 extra BONUS issue) 

• Bill me later 

I 
I If you have no label handy, print OLD address here. 

I 
I 

"—J 

03 Name. _Call. 

I Address. 

I 
I 

i i City. .State. Zip. 

print NEW address here: 

Name. .Cal l . 

Address. 

City State Zip Zip. 



it̂ s a good bet the company 
you bought your computer from 

even make peripherals! 

It's no great surprise! Most 
computer companies got their 
start in the digital logic end of 
the business. They were great 
at building calculators and 
later computers but when it 
came right down to it, most 
just didn't have the experi-
ence necessary to build the 
peripherals to support their 
computer products. And that 
left a vacuum! 

At Heath we had the advan-
tage. Our years of experience 
in electronic kit design gave 
us plenty of background with 
not only d ig i ta l logic but 
mechanical and video design 
as well. And our assembly 
manuals and documentation 
are world-famous for easy to 
understand instructions. 

We built the world's first digi-
tal color television, a unique 
fully synthesized FM tuner, 
digital frequency counters, 
clocks-even a digital bath-
room scale. 

So when we entered the per-
sonal computing market we 
had the "know-how' to build 
not only our outstanding H8 
and Hll, 8 and 16-bit comput-
ers, but, in addition, a com-
plete l i ne of suppo r t i ng 
peripheral kits! 

Select the H9 Video Terminal, 
the HIO Papertape Reader/ 
Punch, and very soon our 
own, complete, Floppy Disk 
system. Each was designed 
with the systems approach in 
mind. Each was conceived to 
integrally mesh with not only 
our own comj iuters , but 

through our set of sophisti-
cated interfaces, most others 
as well. And in that Way we're 
making every effort to fill the 
vacuum the others left! 

So when you're ready to 
communicate with your com-
puter turn to Heath. We've got 
the peripheral kits you'll need 
and at prices you can afford. 

Maybe the company who sold 
you your computer didn' t 
think about peripherals — but 
we sure did! And come to 
think about it maybe that's 
why you shou ld come to 
Heath...in the first place. 

^ Heathlcit 
Compul 

Heathlcit Catalog 

R e a d a b o u t n e a r l y 

400 m o n e y - s a v i n g , 

f u n - t o - b u i l d 

e l e c t r o n i c k i t s . 

Use coupon to send for 
^your mai l order catalog 

or bring coupon to a 
Heathkit Electronic 

Center for your catalog. 

Schlumberger 
Heath Company Dept. 3 5 1 - 4 1 0 
Benton Harbor, M l 4 9 0 2 2 

H5 

Please send me my FREE Catalog. I am not on your mailing list. 

Name ^ 

Address-

City 

CP-146 

-S ta te -

Z ip-

AVAILABLE LOCALLY AT 
HEATHKIT ELECTRONIC CENTERS 
(Units of Schlumberger Products 
Corporation) Retail prices on some 
products may be slightly higher. 
ARIZONA: Phoenix, 85017, 2727 W. Indian School 
Rd., Phone: 602-279-6247; CALIFORNIA: Anaheim, 
92805, 330 E. Ball Rd., Phone: 714-776-9420; El 
Cerrito, 94530, 6000 Potrero Ave., Phone: 415-236-
8870; LO8 Angeles, 90007, 2309 S. Flower St., 
Phone: 213-749-0261; Pomona, 91767, 1555 Orange 
Grove Ave. N., Phone: 714-623-3543; Redwood 
City, 94063, 2001 Middlefield Rd., Phone: 415-365-
8155; Sacramento, 9SB25,1860 Fulton Ave., Phone: 
916-486-1575; San Diego (La Meia, 92041), 8363 
Center Dr., Phone: 714-461-0110; San Jose (Camp-
bell, 95008), 2350 S. Bascom Ave., Phone: 408-
377-8920; Woodland Hills, 91364, 22504 Ventura 
Blvd., Phone: 213-883-0531; COLORADO: Denver, 
80212, 5940 W. 38th Ave., Phone: 303-422-3408; 
CONNECTICUT: HarKord (Avon, 06001), 395 W. 
Main St. (Rte. 44), Phone: 203-678-0323; FLORIDA: 
Miami (HIaleah, 33012), 4705 W. 16th Ave., Phone: 
305-823-2280; Tampa, 33614, 4019 West Hills-
borough Ave., Phone: 813-886-2541; GEORGIA: 
Atlanta. 30342, 5285 Rosv^ell Rd., Phone: 404-252-
4341; ILLINOIS: Chicago, 60645, 3462-66 W. De-
von Ave., Phone: 312-583-3920; Chicago (Downers 
Grove, 60515), 224 Ogden Ave., Phone: 312-852-
1304; INDIANA: Indianapolis, 46220, 2112 E. 62nd 
St., Phone: 317-257-4321; KANSAS: Kansas City 
(Mission, 66202), 5960 Lamar Ave., Phone: 913-
362-4486; KENTUCKY: Louisville, 40243, 12401 
Shelbyville Rd., Phone: 502-245-7811; LOUISIANA: 
New Orleans (Kenner, 70062), 1900 Veterans 
Memorial Hwy., Phone: 504-722-6321; MARYLAND: 
Baltimore, 21234, 1713 E. Joppa Rd., Phone: 301-
661-4446; Rockville, 20852. 5542 Nicholson Lane, 
Phone: 301-881-5420; MASSACHUSETTS: Boston 
(Peabody, 01960), 242 Andover St., Phone: 617-
531-9330; Boston (Wellesley, 02181), 165 Wor-
cester Ave. (Rt. 9 just west of Rt. 128), Phone: 
617-237-1510; MICHIGAN: Detroit, 48219, 18645 
W. Eight Mile Rd., Phone: 313-535-6480; E. De-
troit, 48021, 18149 E. Eight Mile Rd., Phone: 313-
772-0416; MINNESOTA: Minneapolis (Hopkins. 
55343), 101 Shady Oak Rd.. Phone: 612-938-6371; 
MISSOURI: St. Louis (Bridgeton), 63044, 3794 
McKelvey Rd., Phone: 314-291-1850; NEBRASKA: 
Omaha, 68134, 9207 Maple St., Phone: 402-391-
2071; NEW JERSEY: Fair Lawn, 07410, 35-07 
Broadway (Rte. 4), Phone: 201-791-6935; Ocean, 
07712. 1013 State Hwy. 35, Phone: 201-775-1231; 
NEW YORK: Buffalo (Amherst. 14226), 3476 Sheri-
dan Dr., Phone: 716-835-3090; Jericho, Long Is-
land, 11753, 15 Jericho Turnpike, Phone: 516-334-
8181; Rochester, 14623, 937 Jefferson Rd., Phone: 
716-244-5470; White Plains (North White Plains, 
10603), 7 Reservoir Rd., Phone: 914-761-7690; 
OHIO: Cincinnati (Woodlawn, 45215), 10133 
Springfield Pike, Phone: 513-771-8850; Cleveland, 
44129, 5444 Pearl Rd., Phone: 216-886-2590; Col-
umbus, 43229, 2500 Morse Rd., Phone: 614-475-
7200; Toledo, 4361S, 48 8. Byrne Rd., Phone: 419-
537-1887; PENNSYLVANIA: Philadelphia, 19149, 
6318 Roosevelt Blvd., Phone: 215-288-0180; Frazer 
(Chester Co.), 19355. 630 Lancaster Pike (Rt. 30), 
Phone: 215-647-5555; Pittsburgh, 15235, 3482 Wm. 
Penn Hwy., Phone: 412-824-3564; RHODE ISLAND: 
Providence (Warwick, 02886), 558 Greenwich 
Ave., Phone: 401-738-5150; TEXAS: Dallas, 75201, 
2715 Ross Ave., Phone: 214-826-4053; Houston, 
77027, 3705 Westheimer, Phone: 713-623-2090; 
VIRGINIA: Alexandria, 22303, 6201 Richmond 
Hwy., Phone: 703-765-5515; Norfolk (Virginia 
Beach, 23455), 1055 Independence Blvd., Phone: 
804-460-0997; WASHINGTON: Seattle, 98121, 2221 
Third Ave., Phone: 206-682-2172; WISCONSIN: 
Milwaukee, 53216, 5215 W. Fond du Lac, Phone: 
414-873-8250. 



This 8-bit machine, 
by itself, is as versatile 

as a lot of systems 
that include peripherals 

I/O Port Display 

Be sure to use coupon on 
facing page of this magazine 

to order your FREE 
Heathkit Catalog! 

- K f i s f c w 

Skeptical? For starters, because of its 
unique design 
the H8 is the 
only machine 

• in its price 
class that 
offers full 
system inte-
gration, yet, 
with just 4K of 
memory and 
using only 
its "intelligent" 
front panel for I/O, may be operated 
completely without peripherals! 
In addition, by using the features of 
its built-in Pam-8 ROM panel 
control program, the H8 actually 
allows you to dig in and examine 
machine level circuitry. 

Responding to simple instructions 
the "intelligent" panel displays 
memory and register contents, lets 
you inspect and alter them even 
during operation. And for greater 
understanding, the front panel 
permits you to execute programs a 
single instruction at a time. The 
result is a powerful, flexible learn-
ing tool that actually lets you "see" 
and confirm each detail of HB's 
inner workings. 

If you need further evidence, con-
sider the fact that HB's system 

orientation allows you an almost 
unlimited opportunity for growth. 

Memory is fully expandable, the 
8080A CPU extremely versatile, 
and with the addition of high speed 
serial and parallel interfacing 
you gain the added flexibility of 
I/O operation with tape, CRT con-
soles, paper tape reader/punches, 
and soon floppy disk systems! 

The H8 offers superior documen-
tation including complete step-by-
step assembly and operation 
manuals, is backed by 54 years of 
Heath reliability, and comes 
complete with BASIC, assembler, 
editor, and debug software -
others charge over $60 for! 

H8, simplicity for the 
beginner, sophisti-

^ cation for the expert 
^ and at $375* just right 

for you. 

'Prices are mail 
order net FOB, 
Benton Harbor, 
Michigan. 
Prices and 
specilications 
subject to 
change with-
oul notice. 

System Engineered 
for Personal Computing 



1 
INTERACTIVE COMPUTERS 

The Microcomputer Store 
76461/2 Dashwood Houston, TX 77036 

Phone 772-5257 

LiJiti 

One-Stop 
^ Component Center 

NEW!! EXPANDED PRODUCT LINE.. 
7402 
MO* 

M M 
>4)3 

7«»0 
74»2 
74*3 
7410/ 

74m<OMM*3l 
741«110W»31«I 
74t7«<OWa}MI 
74ITTIOM«2ail 

L o w P o w v T T L S c h o n k y 
74LSOe I4073 74.«I0» 
74L»OJ 74t.l74 7CU: 123 
T4L»04 74L>7« 74L» M 
>4'.S0« 74LM3 74LSI3a 
T4Lt10 74L»"e 74LSI«t 
74U20 74LV..* 74l .Sm 
7«L»30 74LSM 74L1)«7 
74l.»32 

LUM7V 
LM773N 
•.Mr»9N 

LMSOtV 
UM307V 
LM3«>< 
L w n v 
LM170« » t»»0»l UM747N 
LM320T ft <7Mftl LM14MV IftftUV) 
LM320T I3179121 LM14MN 
LM3MT l»(7«1ftl LM14MN 
LMUtN LMIftMV 
LMMOT « ITtWI X«l2Me 
LM340T m7 t«a ' C*30t0 
LM340T 1B(7»1S> CA313D 

CA3140 
UMMOON tCA3401l 

M I C R O P R O C E S S O R 

1702A 
•2S23 
270t 

C / M O S 
4020 40M 
«0>3 
4024 
402« 4.-.H 

Oi tp l>V L E D S U i t c f t t 

OL704 
Ok. 707 

SOMA 
•224 

MOO 
••10 
••SOk.^ 
AT ft 1013 
2t13'2140 NOT97 
MMS314. Clock Chw> 

S O C K E T S 
• prt-lx* 14 »it< M.t* « 

14 lO* IS . 
P» »>el>. 24 . I " W.f« • 

24 lew VO'-S 40 Ô n •• « 
40 low P'9<it« TO 3 Sc t«t 
14 ptr> »<u( 'O ft Sckci 

T Btfii •wn.K' 

C A P A C I T O R S 
A l u m i n u m E l t c t r o l y t i c 
imtd ftOV lOfr^la ftOV 
4 7m<« ftOV 220mld ftOV 
lOfild MV 470nN<d M v 
22in»d ftOV lOOOmlO » V 
47m»d ftOV 2200r"»d IftV 

Ceramic Disc 
10e« ftOV .001m«d lOV 
47pf ftOV 0047m>d MV 
IOOd* m v Olmfd MV 
220ef MV 022m«d MV 
330i>< MV 047>f<«d MV 
470sl MV 1m«« MV 

Dif>oed T a n t a l u m 
1mf« 3»V i>m«d MV 
22rT<«d 3«V 3 3mta ;«V 

.33ff<ld J9V 4 7ml« 2«V 
47mtd •••»>•(> 2«V 
••R<<d 3«v irvnid n v 
Imfd 3ftV I tmld 2«V 
1.ftm«a 3>V San.'d 2ftV 

Polyastar My la r 
001>'«d 100V 022<n«4 lOOv 
OOlftmfd tOOV 047m(d lOOV 
0022r»«d lOOV Imld lOOV 
0047m<d lOOV >2mld lOOV 
01n<«d 100V 

C R Y S T A L S 
CV1A C*2A CY12A 

T E S T C L I P S 

FUSE H O L D E R S 
HKP) *0 

P.C. P O T E N T I O M E T E R S 

. •SO'IK 
•40*ftK sao^K 
•4o*ie« •30^io« 
S40rft0K •30^MK 
•40'100K •M'lOOK 
•40'lr'>«t B30^1m«a 

'N4733 IN4001 
• H4734 IN4004 
• N4743 IN4007 
l*.<744 M0*9a»3 

T R A N S I S T O R S 
CIO^SI 2K305S 
2N2223A 2N3904 
2N»«07A 2M3M6 

C O N N E C T O R S 

D A T A J 
740fr'74(.S Oita Soe* 
CWOS/Li»««' Data •»«» 
MKr»<»eCM*O'/l.f0 0«t* 004 
•JIW-PAK »'<><iw<>« 

H E A T S I N K S 

T4W R E S I S T O R ASST. 
« M«t< ft^ 

A new €">0^000601 product line of over 2 6 0 items developed for the independent aealer. Guaranteed nationally advertised 
products. Complete J I M - P A K program includes national*advert ising, direct mail programs, store display racks, stock 
rotat ion plan and return pol icy. For dealer in format ion , wr i te or call J I M * P A K , 1021 H o w a r d Avenue, San Carlos, C A 
9 4 0 7 0 ( 4 1 5 ) 5 9 2 - 8 0 9 7 . 

SEE JIM-PAK A T MEWCOM 7 8 - M A Y 2, 3 and 4, 1978 AT THE LAS VEGAS H ILTON 

SEE YOUR LOCAL DEALER TODAY... 
A L A B A M \ ILL INOIS (ContirHwal OHIO 

Mobit* Latarata Ra&c Ehctronics Oak Par* Spactronkt Bucyrut Mead Elactroikt 
A R I Z O f i * Schaumburg Data Domain CiTKinrtati Digital Design 

fO^nttm rt./'f PS ^ Communieationt IND IANA Dayton Altair C9iT)putar Center 
T»mp0 ComputanmoHd Irx. Eatt Chkago Aero Elactronkt Ra,-noldtburg Unn^rsal Amatwjr RaUtO 
Yums Yuma Efactr-.IKS Hammot*d Quantum Computar Workt Staubanvilla Hot'ett Elactronkt 

CAL IFORNIA t o w A OKLAHOMA 
MIflowtf Car-1 Hobby Shop Indianola Ehctroniit Limitad Guymon Sound Service 

Al La^iar £lactrvn>ct KAi^SAS Oklahoma City Bits. Bytes & MKTOS 
For tsn* Fontana FlactronKS Mchita Amataur Radk> Equifimant Co. OREGON 
Fu'ltnon Oryac Claetronict Inc KENTUCKY Baavarton Altair Computer Center 
LongBaach Scott Radio Supply Coot Bay Hernck Electronks 
M,uion Vi*/o To¥»af £ltctronKt Corp LOUISIANA Ontario Millar Electronict 
Uentarry Zack r Baton Rouga Davit Ela;trxtnict Supply Salem Computer Pathvrayt 
OctanpOt eiactroiiiz On tar M A R Y L A N D F>>^NAMA 
Pak> AHo Zack Ehctmnies BaHimor* Computai Workthop of BaHimora P*tama City Sonital. S.A. 
Pasadtn* Ooiv Raa^ Inc. Baitimora E vary thing ilactronk PENNSYLVANIA 
Sacramento Tba Radio Placa Lavaia JAM Elactronkt Harthty Mu-eocomputer Systamt Inc. 
Sacramarito Zackit Rock Ha Computar Workth<^ MurraytoUa Computar Workthop 
'^anCaflo* JAH Outlat Store Toyraon Bavnasmlla Elac'ronkt of Pitttbu/gh 
SanD>ago Radio Shack A SC. Mira Ma$a To¥rton Cer'putan. Etc. RHODE ISLA. IO 
San Famaodo San Far. ando Elactronics MASSACHUSETTS Craoj.-on Jabboui Electronict City 
San Franc.see 2ack eiactronks Madtord Tuftt Ehctron 'tt Pawiuckat Jabbour Elaaronkt City 
San Jose Ouamant Elactronkt North Adamt Elactromct Supply Caniar S I N G ^ O R E Intartrade (fTE! Ltd. 
San Luit Ob «m Wd Stata Elactronxt VValtham C->n^tar Mart In:. • SOUTH CAROLINA 
Santa Uonka Ml won Control MICHIGAN No Chartetton TachnKal SarvKet IrK. 
Sunnymh Sunnyirala Eiactronk^ Grand Raoidt Mkro Computar World TENNESSEE 
Vallato Zackn L anting Fulton Radio Supply Clarkpnile Masstronics 
Walnut Oa^' Byta Shop Con^ttr Stora Mt. Clamant T**a Computar Stora Kr>o*villa Byte Shop 

CANADA MINNESOTA Memphit Sara-Roia i Spencer Electronict 
Albant -algary) Tha Compurar Shop Duluth Oak Ridga Computar Denn 
Ootano (Wi'^ywOala) h^jma Computar Cantra Eagan Computar Room Int.. TEXAS 

COLORAOO MISSOURI Dailas CompuShop 
Aurora Com Co ElactronKt El Dorado Spnngt Backman ElacfonKt Houtton AHan Computar Canter 
Staamboat Sprinm Norm't TV & glactronks Houtton CompuShop 

CONNECTICUT MONTANA* Houtton Interactive Computers 
Bndgaport 6r'<*gapoft Compu:*r Billingt Conlay Radio Supp'y San Anton>o Sherman ElectronKt Supply 

f L O n i O A NEBRASKA V IRGINIA 
Ft. Laudartlala Computan For You Lmcoln Aita-r Cjmputar Cantar Ataiandna Computer Hartfwara Storr 
Laka.and Lakatarxi Specialty ElactronKt Omaha On^a Computar StOia Alanandria Computan Plus 
Otianjr Altaif Computar Cactar of Orlanoo NEVADA Charlottamlie Lafayette Electronict 
rampa AVf Etactronks Lat Vegas Caniury 23 Richmoi>d Computea- ToGo 
Tampa Mkfocomputar Syttamt NEW JERSEY Springfield Computer Workshop 

FRANCE of North Virginia 
Parii Com/Hitar Boutigua Charry Hill Compu tar Empo rium Virginia Beach Haathkit Electronics Center 
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