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Denver 

We are what our friends, you the 
ComputerLand customer, make us. 

You support growth. And ComputerLand 
expands. There are stores across the nation 
serving you . 

You're quality oriented. That's why your 
ComputerLand store has the widest selection 
of the finest computer systems and software 
anywhere. 

You have high professional standards. 
These set the guidelines for your 
ComputerLand staff . . . experts who can 
analyze and fill needs at all levels. 

You settle for nothing less than complete 
solutions. That's what gives your store 
national recognition for its products and 
service. 

In short, you give direction for growth . 
This is what has made your store # 1, in just 
two short years . 

COME II TIE PAm 
And , we're hosting a gigantic birthday 

party ... To celebrate our shared success. 
On September 23 , all day. At your local 
ComputerLand store. 

Bring your family, your friends . And join in 
the fun . 

It's our way of saying thanks . .. for 
yesterday, today and tomorrow. 

ComputelLand'" 
14400 Cota llna Stroel, Son leondro, CA 94577 r415) 895-9363 

MN: NY: OR: Dallas WI: 
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NH: Ithaca PA: WA: INT'L: 
Nash ua NC: Harrisburg Bellevue Sydney, Australia 
NJ: C harlotte TX : Federal Way Winnipeg, Canada 
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Morri stown C leveland 
Paramus 



The 05148 Line BUS 
OHIO SCIENTIFIC offers the 
broadest line of BUS compatible micro
computer boards. This line includes 
several new and exciting produ c ts 
which are not avai lable anywhere else, 
such as a three processor CPU board , 
dual port memories and a multi
processing CPU expander. 

OHIO SCIENTIFIC has delivered 
approximately 100,000 boards based 
on our 48 line BUS and is now deliver
ing thousands per week in 17 models of 
computers and dozens of accessories. 

Power Supply 
Product Descrlplion Special Features Voltages Req 'd 

CPU 
• Challenger II CPU BASIC.,n·ROM • Can use lour 2716 EPROMS + 5/- 9 
6502 based CPU wllh serial I/O Instead 01 BASIC or can be 
4K RAM. machine code monitor conirgured lor disk 
• Chal lenger III CPU has 6502A 6800 • 1 megabyte memory man· + 5/- 9 
and Z80 micros. RS·232 serra I port. ager. soltware program· 
machine code monitor mabie vectors 
• 560Z multl·processing CPU • Runs concurrently wllh +5/- 9 
expander runs PDP·8. Z80 and anoiller OSI CPU 
8080 code 

RAM 
• 16K sta tic RAM (Ultra low power) • 215NS access time + 5/+ 121- 9 

aulomallc power down 
standby mode 

• 8K static RAM (lOW cost) • Expandable to 16K +5 
• 16K static RAM (lOW cost) • Can be expanded to dual +5 

port operation 
• 24K sta tic RAM (high density) • 20 address bits +5 
• 4K static RAM (2102 based) • Can be populated lor +5 

4K by 12 bi ts 
• 16K dynamic (ultra low cost) • Uses 4027 RAMS + 5/ + 121 - 9 
• 32K dynamic • 20 address bils + 5/ + 121 - 9 
• 48K dynamic (high density) • 20 address bits + 5/ +121 - 9 

EPROM Boards 
• 8K 6834 EPROM board • 16 line parallel port and on +5/- 9 

board prog rammer 
• 4K 1702A EPROM board • 16 line parallel port +5/- 9 

I/O Boards 
• Aud io Cassette interlace Kansas • Expa ndable to CA7C +5/- 9 
City standa rd 300 baud 
• RS·232 port board • Expa ndable to CA·7S + 5/- 9 
• Combina tion audio casse tte two • Also Fea tures 8 parallel + 5/- 9 
8 bi t DACs. one fas t AID and 8 110 lines 
channe l input mux 
• Comblnalion RS·232 two 8 bit DACs. • Also features 8 parallel +5/- 9 
one fast AID and 8 channel I/O lines 
Input mux 
• 32 by 32 cha racter video display • Keyboard Input port +5/- 9 
In terface 
• 32 by 64 characler Video display • Upperllower case graphiCS +5 
Interface and keyboa rd port 
• 16 port serial board RS·232 and/or • 75 10 19.200 baud and + 5/ -9 
high speed synchronous 250K and 500K bit rates 

indiv idually strappable 
• Parallel (Centronics) Line • With cable + 5/- 9 
Printer Interface 
• 96 Line Remote Parallel Interlace • Inler/ace ··Front End·· +5 

remolable via 16 pin 
ribbon cable 

• VOice 110 board With Votrax ' • Fully assembled vOice +5/- 9 
module output. experimental 

vOice Input 

DISKS 
• Single 8" floppy disk. 250 • Complete with operating +5/- 9 
Kbytes storage sys lem software and disk 

BASIC 
• Dual 8" floppy disk . 500 • Comple le with operat ing +5/- 9 
Kbytes storage sys tem softwa re and disk 

BASIC 
.74 Mill ion byte Winchester disk • Complete with OS·65U + 5/- 9 
and interlace operating sys tem 

OTHER 
• 8 slot backplane board With • Can be dalsy·chalned -
connectors 10 n·slo ts 
• PrototYPlng board • Handles over 40 16 pin les --

• Card Extender • W,lll connectors -

OHIO SCIENTIFIC'S BUS design 
incorporates high band width , high 
den s ity and mass production 
technology to achieve a truly remark
able performance to cost ratio. 

Here is just a sampling of the many 
OSI 48 BUS compatible board s 
available for the systems user, proto
typer, OEM user and exper imenter. 

Board & Doc Assembled Product 
Part # Price Part # Price 

500 39.00 C2-0 298.00 

510 NA C3·0 490.00 

560Z 125.00 NA NA 

520 35.00 CM-3 498.00 

- - CM-7 198.00 
525 35.00 CM-8 339.00 

527 35.00 CM-9 NA 
420 35.00 CM-2 125.00 

530 NA CM-4 249.00 
530 NA CM-5 698.00 
530 NA CM-6 990.00 

450 35.00 NA NA 

455 35.00 NA NA 

430 35.00 CA-6C 99.00 

430 35.00 CA-6S 99.00 
430 35.00 CA-7C 399.00 

430 35.00 CA-7S 399.00 

440 35.00 NA NA 

540 NA CA-11 249.00 

550 35.00 CA·10X 200.00 
to 

900.00 
470 NA CA-9 249.00 

- - CA-12 249.00 

- - CA-14 525.00 

470 NA CD-1P 790.00 

470 NA CD-2 P 1390.00 

- - CD-74 6000.00 

580 39.00 NA NA 

495 29.00 - -
498 29.00 - -

For more Information, contact your local OHIO SCIENTIFIC Dealer or the factory at (216) 562-3101 

1333 S. Chillicothe Road • Aurora, Ohio 44202 



If you are interested in an ultra high per· 
formance personal computer which can be 
fu lly expanded to a mainframe class micro· 
computer system, consider the C2·8P. 

Features: 
• Minimally equipped with 8K BASIC-i n-ROM , 4K RAM , 
machine code monitor, video display interface, cassette 
interface and keyboard with upper and lower case 
characters. (Video monitor and cassette recorder optional 
extras .) 
• The fastest full feature BASIC in the microcomputer 
industry. 
• Boasts the most sophisticated video display in per
sonal computing with 32 rows by 64 columns of upper 
case, lower case, graphics and gaming elements for an ef
fective screen resolution of 256 by 512 elements. 
• The CPU's direct screen access , coupled with its ultra 
fast BASIC and high resolution , makes the C2-8P capable 
of spectacular video animation directly in BASIC. 
• Fully assembled and tested : 8 slot mainframe class 
microcomputer, six open slots for expansion. Supports 
Ohio Scientific's ultra low cost dynamic RAM boards or 
ultra high reliability static RAMs. 

The C2-8P can support more in-case expansion than its 
four nearest competitors combined . 

The C2-8P is the only BASIC-in-ROM computer that can 
be directly expanded today to a complete business 
system with line printer and 8" floppy disk drives. 
• It is the only personal class computer that can be 
expanded to support a Hard Disk! (CD-74) 

The C2-8P is the fastest in BASIC, has the most sophisti
cated video display and is the most internally expandable 
personal computer. Therefore, it should be the highest 
priced? 

Wrong: The C2-8P is priced considerably below several 
models advertised in this magazine. The C2-8P is just one 
of several models of personal computers by Ohio 
Scientific, the company that first offered full feature 
BASIC-in-ROM personal computers. 

For more information, contact your local Ohio Scient ific 
dealer or the factory at (216) 562-3101. 

1333 S. Ch illicothe Road • Aurora, Ohio 44202 
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How Was NCC? 

It beats me why microcom
puter firms exhibit at that show. 
That should be no news to anyone 
who has been reading my editori
als for any length of time. NCC is 
aimed at the big-frame people 
and appears to be an enormous 
waste of time and money for 
microcomputer people. 

The microcomputer exhibits 
seemed about 100 miles away 
fro m the Big Show ... or at 
least so it appeared when you got 
out in the hot sun and waited 
for the bus. Once you were 
aboard, the bus seemed to be 
driving fo r hours all the way to 
the opposite end of Disneyland 
from the Convention Center . In 
the Disneyland hotel the crowds 
were OK at the microcomputer 
show, but just about every ex
hibitor I talked with had the same 
observation: These people aren't 
our customers. 

The bru tal fact is that the peo
ple who go to NCC are, for the 
most part , from ITT, Ma Bell, 
U.S . Steel and the major banks. 
There are spies from IBM, Data 
General, DEC and all of the other 
Big Boys looking to see what is 
happening ... and how their 
firms can counter it. Most of the 
micro exhibitors needed to be 

Wayne Green 

seen by computer store people 
.. . and they were not there. 

We displayed the first sam ples 
of our new software cassettes and 
generated a lot of interest. Since 
we weren't supposed to sell any
thing at the show or even take 
orders, we naturally threw out the 
innumerable requests for ship
ment of the programs and some 
2000 requests for subscriptions to 
Kilobaud. You be li eve th at, 
right? Wouldn't you know that a 
couple of Japanese would take 
pictures of the software pack
ages? I'll tell you what, Japan, 
I ' ll bet we sell more programs in 
Japan than you do. Just watch us . 

Atlanta Computerfest 

It' s already getting a li tt le dif
ficult to remember Atlanta as the 
shows of the past months blend 
into a sort of blur. It started in 
April with Percomp at Long 
Beach. Whether the publicity was 
lacking, the ads didn't reach any
one or Los Angeles is a sti ff for 
computer shows, the fact is tha t 
exhibitors at Percomp were very 
lonely, often outnumbering the 
attendees. Even though the per
petrators of th is show did not ask 
me to speak, [ did get together 
two sessions on how to write ads 

Wayne, on lejt, and M. David, in center, translating into French. The 
gist of the talk was that ways must be devisedjor sojlware 10 keep pace 
with the hardware development in the microcompuler field if we are 
not to see a customer disillusionmenl that could resull in a severe sel
back for this rapidly rising industry. 

The Microcomputer Expo in Paris did th ings up in firs t-class fash ion . 
The ollly problem was that the place jilled up-including the aisles
and the gendarmes got upset about the overflow of people anxiolls to 
get into the talk. Here is Wayne addressing the group 0 11 the subject of 
lIIicrocomputers and their growth in the U.S . . . . alld the desperate 
need for sojlware. 

and spec sheets for the exhibitors . 
I wo uld have worked up a session 
for the attendees, but I didn't 
want to talk to myself. 

My talks were judged helpful, 
and they will be scheduled into 
the coming Da ll as show in 
September. I think we' ll charge 
$100 a head for the workshop and 
limit it to 20 so I can give indi
vidual crit icism to ads and other 
li terature. It will be worth it. 

After Percomp my next show 
was Birmingham, where they had 
a hamfest/computerfest. The 
computer turnout was good here , 
and interest was high . I talked on 
so ftware to a packed room ... I 
like that. This was in mid-May. 

A few days later Sherry and I 
headed for Europe to attend the 
Euro-M icro show in Paris. We 
stopped off in London for a cou
ple of days and visited a newly 
opened Byte shop and rapped 
with John Marshall of Nascom, a 
new manufacturer of microcom
puters in the UK. The next stop 
was Paris for the show. I was on 
the program to talk about the 
development of microcomputing 
in the U.S., and my ego grew to 
hith erto unknown dimensions 
when the hall filled up and a great 
many people had to be turned 
away. 

We sold a lot of subscriptions 
at our booth, so the show was a 
definite success. 

From Par is we flew to Zurich 
and then drove down to Geneva 
to visit the ITU for a day and find 
out if the staff there had any sug
gestions on how to counter the 
Black Bloc, a group of 44 African 
countries that have been voting 
together in recent years, upsetting 
frequency allocations. Unless 

something can be done about this 
situ at ion , t here is a poss ibility 
that amateur rad io might be 
disenfranchised next year. The 
ITU sta ff had li ttle to say that 
was encouraging. 

From Geneva we drove around 
Switzerland for a day, lunching in 
Liechtenstein, dropping in on 
Austria a nd Germany, and fina l
ly retu rning to Zurich for the 
night home. 

After one day at home we were 
off again, thi s time to Atlanta For 
the hamfest/computerfest. The 
ham fest did Fine, but the comput
erfes! was not as li vely as last 
year. My talk on software and the 
opportunities opening in micro
computing to make money was 
well recei ved. 

From there we went directly to 
Anaheim For NCC, where my 
talk on software was greeted with 
a lot of interest and many darned 
good questions . After NCC we 
new up to San Francisco for a 
day to visit John Peers and 
Lomac . . . and with Ada m, 
John's computer. While you still 
have to do a lot of detail work to 
put a program into Adam, there 
is no question in my mind that it 
is far simpler to work with than 
any other language I've seen so 
far. If it weren't for the $40K 
price and my built-in Yankee 
thrift, I'd probably have walked 
out with an Adam on order, just 
for the Fun of working with it. 

Just a Few minutes working 
with the Lomac Adam syste m in
dicates there is no question that it 
is time for the computer ind ustry 
to do some heavy thinking about 
BASIC and the other languages. 
It has been proven that it is pos
sible to have a much simpler pro-



gramming language than we've 
been using. 

After getting Adamed, we went 
to visit the new Byte Shop HQ. 
They have some exciting plans for 
setting up a zillion Byte Shops. 
Under the new ownership, I think 
they will be better financed and 
managed. 

A lot of growth is being 
planned for in our industry . .. 
Computerland has a lot more 
stores in the works ... and 
Tandy Computers is working on 
a network to cover the entire 
country. I ' ll be surprised if we 
don't have over 10,000 stores by 
August 1979 . .. counting the 
Radio Shacks, which are han
dling TRS-SOs. 

We rested for a few minutes 
and then headed for Oakland and 
dinner with Bill Godbout , George 
Morrow and Bob Mullen ... fly
ing out to a restaurant called New 
West in Godbout Air Force I. 
The food was fantast ic, but it was 
difficult to even notice this be
cause we were having so much 
fun talking. I wish we could 
videotape a discussion among 
these three chaps . They are so full 
of ideas that 100 companies could 
spin off from a dinner like this. 

The next morning Sherry and I 
were off to Los Angeles, then on 
to Atlanta as part of our Eastern 
Ai rlines special fare trip. For 
about $50 less than the round trip 
to Dallas we were able to get to 
Atlanta for three days, then 
L.A .• then back to Atlanta (we 
stayed just one night at the Omni 
... what a great place that is!) 
... then on to Puerto Rico (we 
took a taxi downtown to sightsee 
El Moro, the fort defending the 
harbor entrance , and then back 
for our continuing flight) . . . 
and Martinique. From there we 
went back to Dallas for the 
hamfest /computerfest there in 
mid-June . 

The Dallas ham/ com didn't do 
badly fo r a first show. I gave a 
talk at 9 AM on Saturday on soft
ware, and the room was packed 
solid . I didn't expect more than a 
dozen people at that early hour, 
so I was amazed. Obviously, 
there were a lot of computer hob
byists turning out for this first 
microcomputer show in Dallas . 
This bodes well for the big com
puter show set for September in 
Dallas. I understand that just 
about all of the major firms will 
be exhibiting at that one. 

I passed along my observat ion 
of the NCC show to the Tanners, 
who are running the Dallas show, 
and they decided to make an extra 
effort to make this show par-

ticularly attractive to computer 
store people, with several special 
sess ions on financing, selling, 
advertising, marketing, etc. They 
might be able to work th is into 
the biggest show of the year if 
they keep up such creative plan
ning. I'll be on the program for a 
couple of talks. 

Gold in Them 80s 

For some reason Radio Shack 
seems to be playing it cool on the 
number of the TRS-80 systems 
they've been selling. Having per
sonally seen most of the micro
computer factories, I stron gly 
suspect that there are already 
more TRS-80 sys tems out there 
than everything else combined, 
even going right back to Altair 
serial-number I. They are selling 
a mountain of them. 

Oddly enough, though the 
other microcomputer manufac
turers have worried themselves 
sick over how this might cut into 
their sales, so far the impact has 
been as I predicted: more busi
ness for everyone. If anyone is 
hurting for sales it is because their 
advertising and promotions are 
bad, not because people are not 
buying, and there are severa l 
firms with painfully poor adver
tising, sorry to say. 

Getting back to the 80 and the 
possibilities for getting rich with 
this system: the possibilities are 
almost endless, if you put your 
imagination to work on it. Radio 
Shack is doing a reasonably good 
job of announcing new gadgets to 
work with their system, but their 
facilities and resources are 
limited, so the fact is that smaller 
firms will be able to run ci rcles 
around them. 

There are two ways for things 
to go . .. and I suspect that the 
second way wi ll predominate. 
One is for many (or most) TRS-SO 
owners to buy an S- I 00 bus trans
fer unit, ei ther from Radio Shack 
or some other vendor (I had my 
hot hands on the official Radio 
Shack transfer unit the other day, 
so it does exist , though still in 
prototype form). Then the S- Ioo 
boards for various app lications 
can be used . .. for mu sic, 
creative a rt, control of the world , 
telephone interface, etc. 

The other way makes more 
sense, sorry to report, and that. is 
for firms to come out with gad 
gets designed to plug into the 80 
directly, using its bus. I saw my 
first such unit at At lanta where 
one firm had a li tt le box that 
plugged into the back of the SO 
and produced Morse code when 
the letters were typed on the key-

board. Interface un its that turn 
out to be popular wi ll eventually 
be manufactured by Rad io 
Shack, but by the time they 
lumber into production a small 
firm wi ll be ab le to be in and out 
with perhaps a million or two in 
sales. Big firms just can't get into 
production as fast as small ones. 

How many TRS-SOs a re there? 
Radio Shack admits to over 
20,000 ... and I would put it 
more in the 50,000 range, with 
perhaps the present production 
running close to 10,000 per 
month. Even with this la rge num
ber being shipped there is a 
serious back-order situat io n . 
This is to be expected even though 
Radio Shack hasn't the money 
problems virtua lly every other 
firm in the business has. 

With that size of a market out 
there, the need for accessor ies is 
obvious. What are you waiting 
for? 

More Help Needed 

Actually we need a whole lot 
more help ... with K ilobaud 
and with the software develop
ment. Both appear to have ex
cellen t futures. 

For Kilobaud we have a serio us 
need for a technical editor. This 
calls for a com binat ion back
ground in microcomputers of 
hardware, software and systems. 
We've had this need for some 
time, and now, with John Craig 
moving on, the need is even more 
critical (that translates into more 
pay) . There really isn't any way to 
run something li ke that remotely; 
we tried that and it flat didn't 
work acceptably for either us or 
the editor. 

Each day at Kilobaud brings 
decisions that have to be made. 
We can tackle these in a quick 
(ha!) meeting when everyone is at 
hand; otherwise the decision s 
have to be made anyway, only 
without input from those not 
present. This inevitably resu lts in 
paranoia sett ing in ... often on 
both sides of the situation. 

We're not sure how many peo
ple we'll be need ing for our soft
ware production, but it will be 
more than a few. We' ll be need
ing editors with a good knowl
edge of BASIC who can help 
evaluate programs submitted for 
publication . We' ll need quality
control people, production peo
ple, etc . We' ll need writers to 
prepare the documentation, to 
write advertising and to prepare 
catalogs of the programs. 

(cont inued on page 21) 
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BASIC and the 
Personal Computer 

Thomas Dwyer, 
Margot Critchfield 

Addison-Wesley, Reading MA 
440 pages, $12.95 

I can say, wi thout reservation, 
that this is the best BASIC book I 
have ever seen. Explanations, ex
amples, and applications fill 
every page. This is certainly not a 
dry book, and both the novice 
and not-so-novice will gain much 
from it. Critchfield and Dwyer 
make it clear that they fully 
understand the mechanics of 
learning. I believe that this would 
make an excellent text for a 
BASIC programming class. 
However, for the book to provide 
the most benefit, the individual 
or class should have access to a 
BASIC computer. 

Most of the programs are writ
ten in Maxi-BASIC. But just in 
case your BASIC interpreter does 
not support all of the features 
that the authors' does, many vari
ations are provided to allow you 
to make them fit just about any 
vers ion . In fact, converting a pro
gram to your particular BASIC is 
also a very good way to get to 
know it better. 

The book starts with an over
view of personal computing 
equipment and programming and 
then moves into an explanation 
of the BASIC language . This in
struction takes the form of eight 
hourly sessions, which in turn are 
broken down into numerous ex
ercises. The practice programs 
are always interesting. 

It is tempting to move too 
quickly through this area, es
pecially if you already have some 
BASIC background. You must 
avoid this temptation as there is 
much to learn , and each example 
should be examined and tried. 
These include computer-assisted 
educational math, batting aver
ages, craps, balancing a check
book and many more. 

Chapter three goes into com
puter graphics. A variety of ex
cellent examples for plotting and 

scaling is given. Of interest to 
many will be the Weight Watch
ers Record, which keeps track of 
weekly weight gain or loss (you 
are losing weight aren't you?) and 
then plots a graph of the results. 
Saving programs on tape and disk 
is also covered. 

Word processing is the theme 
of chapter four. String handling 
and manipulation get special at
tention. Would you li ke your 
computer to write poetry or print 
your letters for you? How about 
word games? These are all to be 
found here. 

Chapter five involves matrices 
and sorting routines. Many dif
ferent sorting schemes are dis
cussed along with their advan
tages and disadvantages. Bubble, 
selection , shell and quick sorts 
are explained and programmed 
for you. If you want to sort 
strings instead of numbers, you 
can do that a lso. 

Also included in this chapter is 
the explanation and writing of a 
football scout' s record-keeping 
and report-writing program. I 
don't know if we have any scouts 
in our midst, but the very same 
programming techniques can be 
used in many other fie lds. The 
generated report relates data in 
an easily understood manner and 
displays trends that can be more 
important than the data itself. 

Chapter six concerns computer 
games. While many games are 
educational as well as entertain
ing, whenever you mention com
puter games you get many differ
ent reactions. To some hobbyists 
games are the beginning and the 
end of personal computing, while 
others have no use for them at all . 
The frequently overlooked fact is 
that writing or modifying game 
programs is a very good method 
of improving your programming 
ski lls. 

Do you want to write your own 
games for fun (or profit)? The 
necessary techniques are well cov
ered. Want to play spies on a 
grid , poker, crazy eights, or horse 
race? How about archery or 
Planet-X landing? These games 
are all discussed, programmed 

and run. 
Graphs and computer art are 

the theme of chapter seven . Now 
we are getting into more complex 
algorithms. It took my SOL over 
two hours to print one page of the 
electric fie ld intensity display 
program. The plotting possibili
ties with a standard alphanumeric 
terminal are impressive . All kinds 
of charts and graphs can be gen
erated ... plot multiple func
tions, bar graphs or just draw pic
tures. It can all be done with 
BASIC if you know how. 

When data bases and files are 
mentioned, many hobbyists dis
miss them as business-related 
items. Nothing could be further 
from the truth. Most programs 
have some kind of data base, and 
for storing and retrieving infor
mation, files can't be beat. Three 
comprehensive programs are de
tailed in chapter eight; they show 
the difference between storing 
data with in the program itself 
and storing it externally in a cas
sette tape file. Diet information, 
food data and charge-account 
records are the examples used . 

Chapter nine covers comp uter 
simulations. Simulate means to 
copy, and computer simulations 
are programs that imitate a real 
function . For in stance, the 
Planet-X lander game is a 
primitive simulation of a real 
landing on the moon. In fact, 
almost any computer program is 
simulating something, whether it 
be dealing cards, playing chess or 
predicting future business trends. 
In this chapter there are two ma
jor examples; one simulates the 
interaction between the number 
of customers and the employee 
requirements of a retail store and 
the other the operation of a 
pseudo-government on a distant 
planet. 

Finally, chapter ten looks 
ahead to more advanced subjects. 
Color gr::tphics, light pens, music 
and analog I/O are some of the 
items discussed. Four pages of 
beauti fu l color plates show the 
Cromemco Dazzler and the Com
pucolor units in action. There can 
be no doubt that all displays will 
be in color someday. 

Given a ·reasonable amount of 
attention, this book can't help 
but benefit the reader. Self tests 
are scattered throughout. The ex
amples are always easy to under
stand beca use 0 f the authors' 
clear explanations. Anyone plan
ning to write a computer text
book should study the instruction 
methods used in this book . 

Two outstanding features are 
the Project ideas and the Style 
corner. Project ideas are sugges
tions for modifying programs be
yond what has been presented in 

the text. These would make ex
cellent homework assignments 
for a BASIC classroom situation. 
The style corner is written by 
John Nevison and shows some of 
the programs written using the 
rules in his book, The Little Book 
oj BASIC Style, which is also 
available from Addison-Wesley 
Publishing Company. 

Authors Critchfield and Dwyer 
hint that a more advanced vol
ume might follow this one. I cer
tainly hope so because I am 
thoroughly sold on BASIC and 
the Personal Computer, and I am 
looking forward to more of the 
same. 

Rod Hallen 
Tombstone AZ 

Z-80 Programming 
Jor Logic Design 

Adam Osborne et af. 
Osborne & Associates, Inc. 

Berkeley CA, $8.50 

This book is the third in a series 
from Adam Osborne that in
cludes similar books for the 8080 
and 6800. All three books are de
signed as follow-ups to An In
troduction to Microcomputers 
from the same author. This book 
shows you how to write assembly
language programs for your Z-80 
that simulate the actions of f1ip
flops, gates, timers and other 
logic elements . Using this tech
nique, you can simulate circuits 
containing many integrated cir
cuits, thereby reducing the hard
ware required for any given ap
plication. 

At the outset, the author 
demonstrates how to simulate the 
functions of individual gates and 
flip-flops, using relatively short 
assembly-language routines. Vir
tually any logic function can be 
implemented with only a handful 
of assembly-language statements. 

The next section of the book 
puts this basic information to a 
practical use. The techniques of 
logic sim ulation are used to re
create the circuitry needed to con
trol the print wheel of a Qume 
Q-series or Sprint Series printer. 
This is a daisy-wheel type printer, 
and the portion of the printer in
terface to be simulated contains 
six flip-flops , three one-shots, a 
555 timer and about two dozen 
gates and inverters . We're taken 
step by step through the simula
tion, during which we are shown 
how each of the logic elements 
can be simulated. At the conclu
sion of the chapter, we have writ
ten a 140 line assembly-language 

(continued on page 21) 
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TROUBLE
SHOOTERS' 
..-...-__ .......:CORNER 

In an article titled "Coopera
tion" in the June 1978 Interface 
Age, John Craig (former editor 
of Kilobaud) quoted Bob Jones 
(publisher of Interface Age) as 
saying, "If we all work together 
at this thing, then we're all going 
to be successful together." Last 
month in this column, I tried to 
emphasize the importance of just 
this type of cooperation in the 
field of troubleshooting and used 
the phrase synergistic synectics to 
descri be it. 

At about the same time I read 
John 's quote, I also received my 
current (May 20) copy of EDN 
magazine, containing an article 
by John Conway entitled 
"Glitches Can Turn Your 
'Simple' Interface Task Into a 
Nightmare." For anyone in
terested in troubleshooting 
microcomputers, this EDN arti
cle should be required reading. It 
recounts the debugging of a glitch 
in the Apple II and reads like a 
Sherlock Holmes mystery. It 's 
well illustrated and fascinating 
reading, but at the end I felt that 
I'd been on a witch-hunt. There 
was a haunting feeling that the 
EDN group might prefer to see 
the Apple II , its mentor, Steve 
Wozniak and all 6502 micros in 
the stocks on a town square in 
New England . 

Glitches-Part II 

I'd been contemplating design
ing in an Apple II as part of a sys
tem development for Inmarco 
(where I work). The requirements 
called for it to be interfaced to 
read and write through the 6522 
VIA (versatile interface adapter). 
The gist of the EDN article was 
that the difficulties in using an 
Apple II for this purpose were so 
serious that EDN was considering 
discontinuing one of the best 
series of practical development 
(Apple-Indecomp proj ect) ar
ticles I've had the pleasure of 
following. 

After I mulled it over for a cou
ple of days, I bought an Apple. It 
arrived last Wednesday after
noon. By Friday night we had it 
working through a kludged VIA. 
What happened in between is 
very much like the second episode 
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of a multipart serial TV drama, 
and just the sort of situation I'd 
been looking for to illust rate 
some basic troubleshooting prin
ciples . 

When last we left this stirring 
tale . .. Some background is in 
order. The EDN staff developed 
and beautifully documented an 
110 port using a 6820 PIA (pe
ripheral interface adapter) . It 
worked on a 6800 system and on a 
KIM, but not on Apple II. After 
som e hair -rai s ing adventures 
(including a fa ll down an elevator 
shaft by one of the staff), the 
villain was tracked down . 

In the last scene, our heroes a re 
provided with a potential so lu 
tion to the basic problem . In the 
closing scene the EDN sta ff is left 
with several multiple-choice im
ponderables : Should they (a) re
design their "simple" interface to 
include a delay-producing (ex
pensive) buffer, (b) give up on 
everything or (c) something in 
between? 

The vi lla in turned out to be a 
00 (phase zero) clock line mas
querading as 02, a ided and abet
ted by the 00 (inverted 00) line 
passing itself off as 0 1. The real 
02 never even got to the user bus 
as proclaimed. 

As we resume our story, we 
find. .. The scene shifts to t he 
Sunset Strip in glamorous Holly
wood, where we pick up the ac
tion as an Apple II is being de
livered to the Inmarco engineer
ing department by a couple of 
Apple lovers. These gentlemen 
are convinced that the EDN arti
cle is a gross miscarriage of j us
tice and tha t, even if there is 
something am iss, it can be easily 
remedied-not to worry. Billy 
Shatto (my partner in this adven
ture) had kludged a VIA using 
Vector Slit 'N Wrap so that we 
could easily change the design, 
and change it we did . 

The well -documented EDN ar
ticle provided some schematics 
and clues. Also help fu l was that 
Apple was preceded by three 
earlier 6502 micros in my person
al collection : Jolt, KIM and PET. 

An Inventory of "Tools" 

Inmarco has a res ident Apple 

reak named Dave Gordon. If 
you tear away his accounting
executive facade, you'll find the 
most turned-on Apple polisher 
that ever lived. If you read last 
month's column , you can reca ll 
that I feel one of the first steps in 
practical troubleshooting is to in
ventory your tools, or assets. I 
also had a lot to say about the 
" most valuab le tool" being 
synergistic , synectic friendship of 
the type I referred to in the begin
ning of th is month's column . 

Dave is another excellent ex
ample of what I'm referring to . 
He'd be the first to admit that, 
technically, as an engineer or pro
grammer , he's a great accoun
tant , and this was certainly a tech
nical troubleshooting problem. 
Even so, I'd rate Dave as the top 
asset we had at our di sposal. We 
also had experience with interfac
ing 110 to 6502 microprocessors, 
since both the 101t and KIM used 
PIAs, and the PET used VIAs. 
We had also interfaced an SWTP 
printer (PR-40) to both the PET 
and Dave 's Apple, and then used 
his Apple to write the machine
language software to drive the 
PET's VIA (through the user 
plug) from BASIC. The most 
va luable experience had been 
with the Apple-printer interface 

because it used a 6520 PIA and 
2708 PROM, both addressed 
with the bogus 02. 

For the most part the printer 
worked, but the uneasy aspect of 
thi s experience was that it did not 
do all the things we expected it to 
do-more on that later. We 
didn ' t have the Hewlett -Packard 
#1615A logic analyzer ($6800) 
that EDN used, but we did have a 
four-channel Tektronics #549 
storage scope and a Paratronics 
analyzer (which we didn ' t have to 
use). We also had some logic 
probes, DVMs, etc. This inven
tory of assets seemed to warrant 
taking the risk, so here we were 
with an Apple. 

And We're Off ... 

After unpacking the Apple II , 
we ran through a few routine 
checks with Dave's help. We de
cided we'd go for broke and try 
the VIA configuration as shown 
in Fig . 2. I was pretty sure that the 
problem could be solved by de
laying the 00 (used as 02 in the 
Apple). Putting 00 through two 
stages of CMOS should delay it at 
least as much as the delay caused 
by the CPU (see Fig. I) and gate 
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HII (the latter wasn't mentioned 
in the EDN article). 

Billy wrote a BASIC program 
to POKE in the VIA initialization 
data followed by a WRITE loop. 
Then he fixed it up. Nothing 
came out. Was EDN right? Had 
we goofed? (We had.) 

Failures like this are a daily oc
currence for Billy and me, but 
Dave was su ffering real pain ... 
something akin to an expectant 
father at delivery time. We jug
gled the software around and 
looked at some waveforms. The 
double CMOS gate delay was a 
lot longer than I had expected, so 
we cut it down to one-still no 
output. Then we substituted the 
PR-40 printer interface. It 
worked with its own PROM pro
gram, but when Billy tried it with 
the BASIC driver (suitably modi
fied), nothing came out and the 
day was over. 

We changed to the variable de
sign of Fig. 2 so that we could ad
just both the leading and trailing 
edges of an "adjustable" 02 com
ing out of the 74122, and Billy 
rewired it Thursday morning. By 
the time I arrived at work, he had 
discovered that the PIA could be 
initialized and driven by a ma
chine-language program or from 
the Apple monitor, but not from 
a POKE command in BASIC. 
The scope showed two access 
pulses where we expected to see 
one. The first was coincident with 
the proper data pUlse-the sec
ond wasn't. It was turning itself 
off about as fast as it was turn
ing on! 

We felt that the major problem 
was still the hardware, and it 
would be driven by machine lan
guage anyway, so Billy rewrote 
the test program in machine code, 

BOGUS 0#>1 
110 BUS # 38 

T I MING 
LOOP 

ON- BOARD TI MING 
~o AND BOGUS 4>1 

/ 
WRONG PLACE 
FOR 'RE AL' <1'2 
SEE T EX T 
( WORM S ) 

and now the PIA worked! The 
EDN article quoted Steve Woz
niak (the chief Apple grower) as 
saying that the 6502 had an odd 
habit of generating a READ 
before a WRITE during store 
operation. My experience with 
the Jolt and PET didn't jibe with 
that. I don't like loose ends like 
this floating around, but for the 
time being we decided to ignore 
BASIC and stick with machine 
code. (Days later, we found a bug 
in our program.) 

Billy changed the program 
back to double-delayed 00 VIA, 
and we tried to write with it. 
Success! We could move the criti
cal edges back and forth by 
tweaking RI and R2. When the 
rising edge of this "adjustable" 
02 was aligned with the 00 (pin 
40), the VIA would fail. When Wf? 

moved it to coincide with the real 
02 on pin 39 of the 6502 or as 
much as 200 ns beyond that time, 
it worked! So much for "writ
ing" out with the VIA . 

Wozniak was also quoted as 
saying that the PIA was probably 
only useful as a write-out-to 
device. Our project called for 
read-after-write on a 9-track tape 
deck at 25 ips. That meant that 
we would have to both read and 
write, synchronize and index in 
less than 40 usee-could we do it 
with the Apple? 

Our 6800 had been too slow. 
Billy rewrote the program to read 
and display in a high-speed loop. 
It worked! I was relieved, Billy 
was happy and Dave was ecstatic. 
His faith in his beloved Apple was 
vindicated. When we told him 
that it wasn't over yet and that we 
had no intention of putting ad
justable pulses on every 110 
board with a PIA or VIA, it 

6502 
CPU 

cooled him off a little, but he 
walked off into the sunset mutter
ing something about "that being 
only a little problem." 

A Can of Green Worms 

In last month's column I said 
that the second step in trouble
shooting was to define the prob
lem and that the third step was to 
"fix" it. By now we felt we had 
the fundamental problem fairly 
well defined and turned our at
tention toward what to do about 
it. We knew that the real 02 com
ing from pin 39 on the 6502 was 
the correct phase and formed to 
do what the chip manufacturers 
(MOS Technology, Synertek and 
Rockwell) said it should do, so 
why not just use it instead of 
the OO? 

Fourteen MHz works out to 
have around a 35 ns pulse width, 
and the 02 phase error was almost 
that much. Would replacing the 
00 with a 02 for the whole system 
be the answer? If the feedback 
circuit didn't cause a race condi
tion, we might just get away with 
it. We decided to try. 

Billy cut the etch so that only 
the gate (B 11) was driven from B I 
(74S 175 D flip-flop wired to tog
gle). The real 02 from pin 39 on 
the CPU was buffered by a TTL 
chip we installed on the kludge 
section of the Apple (a premedi
tated plus in the Apple design). 

The result was a disaster. At
tempts to trace the problem 
through the feedback loops pro
duced a jumble of unintelligible 
green squiggles on the four
channel scope. We had opened a 
can of worms-green ones. We 
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Fig. 2. Apple II clock circuitry showing "fix" buffer and waveform generation described in text. 

quickly clapped the lid back on 
and restored the original 00 wir
ing ... and sought a practical 
compromise. 

Our past experience with mem
ories, both static and dynamic, in
dicated that the phase error prob
ably wouldn't bother them either 
way; so when it came right down 
to it, the only critical devices were 
most likely those on the interface 
bus. An examination showed that 
there were two unused lines (three 
if you count the user) . One of 
them (pin 35) was adjacent to the 
other clock pulses, so Billy recon
nected the original drive circuit 
and then ran a line from the real 
02 down through the buffer (see 
Fig. I) and back to pin 35 on the 
interface bus. 

Now when we tried our VIA 
kludge (without a delay on 
board), it worked when driven 
from the "new 02" and failed 
when driven from the original 
line. This means that if we use 
VIAs, PIAs or the unbuffered 
PR-40 driver in our own designs, 
we will use the' 'new" real 02 line 
on pin 35. If we use a buffered 
design, such as the Apple PROM 
burner described in EDN, we can 
have a choice. Either line should 
work, but to play it safe I'd use 
the real (buffered) 02 . 

Later we tried the 02 right out 
of the CPU (no buffer or buffer 
delay). If we routed the wire 
exactly right (and the moon was 
full), then it would work, but it 
needed the extra delay as a safety 
margin. 

Will the Real 111 Please Stand Up! 

So far we've been discussing the 
use, misuse and misnomering of 
00 and 02 (see Fig. 3). What about 
01? We did a lot of worrying 
about 01, probably unnecessarily. 
To start with, the waveform gen
erated by our Apple 6502 01 
doesn't match the specifications 
shown in the MOS Technology 
book or theEDNarticie. 01 is sup
posed to be shorter than 02 on 
both ends. The leading edge was 
OK, but the trailing edge was 
coincident (as best we could read 
it on our scope), or maybe a few 
nanoseconds longer than 02. 

On Friday afternoon after we 
got 02 straightened out, we 
checked the KIM and our just
arrived VIM 1, which used a 
Synertek 6502. The KIM looked 
just li"ke the Apple, but the VIM I 
looked as the textbook said it 
should. With the exeception of a 
clamp diode, the crystal clock cir
cuits of the KIM and VIM are 

(continued on page 116) 
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NEW 
PRODUCTS 

Software Package for 
COSMAC Micromonitor 

RCA's Micromonitor Operat
ing System (MOPS) COP 18S831 
provides Micromonitor users 
with enhanced debugging tech
niques ranging from simple ter
minal Micromonitor dialog to 
hands-o ff sys tem testing with 
commands coming from disk 
files. The MOPS software sup
plements the performance of the 
RCA COSMAC Micromonitor 
CDP 18S030 by providing the 
user access to the processing and 
storage capabilities of the COS
MAC Dev e lopment System 
(CDS) I1 COP 18S005 equipped 
with the Floppy Disk System 
CDP1 8S805 . The Micromonitor, 
a self-contained debugging tool 
for use with any system based on 
the CDPI802 COSMAC micro
processor, permits in -c ircuit 
debugging in real time so that 
both hardware and software 
problems ca n be efficient ly 
identified. 

The package consists 0 f a 
MOPS diskette plus a UART 
module and connecting cable to 
interface the Micromonitor to the 
CDS. MOPS. provides an extend
ed set of Micromonitor-type 
commands: (I) to conveniently 
switch Micromonitor commands 
and responses to and from a 
variety of system peripherals; (2) 
to more completely interrogate 
the CPU state; (3) for loading the 
system-under-test from a disk 
fi le; (4) for saving the system
under-test memory, registers, 
etc., in disk file; (5) to facilitate 
automation in system debugging 

and tes ting. 
In single qu a ntities, MOPS is 

priced at $350 and the Micromon
itor at $ 1600 (bo th U.S. on ly). 

RCA So lid State Division, Box 
3200, Somerville Nl 08876. 

Manual for Apple II 

Apple Computer, Inc., an
nounces the availability of an 
easy-to-read, illustrated ma nual 
for its Apple I1 computer sys tem. 
Entitled Apple [J Basic Program
ming Manual, the book was 
authored by lef Raskin, a com
puter professional who has writ
ten and lectured extensively on 
the subject of computer science to 
both the novice and the pro fes
sional. 

The book assumes no prior 
reader background in program
ming or computers. Program
ming is explained in everyday 
English with no computer jargon 
used. Moreover, the book intro
duces the whole computer to the 
reader. Thus, unlike program
ming manuals that so lely teach a 
language, thi s book teaches a lan
guage in the co ntext of the com
puter in which it will be executed. 

Four chapters comprise the 
manual. Chapter I guides the 
reader through the detai ls in
volved in connecting the various 
Apple II system elements, tele
vision, tape cassette playe r, etc. , 
and describes the computer's 
control fun ctions . The second 
chapter starts the reader pro
gramming with the BASIC Pro
gramming Language using sim
ple, colorful examples. Chapter 3 

The Tandy 10 system. 

moves the reader into writing 
complete BASIC program s by 
providing detailed information 
on most BASIC language com
mands. Finall y, the last chapter 
descr ibes strings , arrays and sub
routines for the reader who has 
acquired an understanding of the 
BASIC language and is ready to 
write more extensive programs. 

The manual is presently ava il
able from Apple dealers for $5.95. 

Apple Computer, Inc., 10260 
Band ley Dr., Cuperti no CA 
95014 . 

Tandy }O Business System 

The Tandy 10 system consists 
of a work station with diskette 
dri ves integrated into a compact 
metal desk and a separate matrix 
printer that prints 60 characters 
per second. Faster printers are 
avai lab le as o ptions. The work 
station includes a video display, 
profess ional standard typewriter 
keyboard, 10-key calculator pad 
for numeric entry and 15 special 
function keys for data editing. 
With optional peripherals, it can 
be used as a terminal to access 
larger data sys tems. 

Each diskette can hold up to 
256,000 characters, providing a 

total of more than Y, million 
characters on line. Intern al mem
ory capacit y is 40,960 charac ters . 
Screen format ting language al
lows user prompting fo r data 
input. The Tandy 10 comes with 
extended BASIC. Fortran IV and 
Assembly Level program lan
guages a re also ava ilable as 
options . 

The complete business com
puter system wi th work station, 
di skette drives and matrix printer 
is priced at $9950. Ta ndy Com
puters , Department R22, PO Box 
2932, Fort Worth TX 7610 1. 

Software from AS} 

Administrative Systems, Inc ., 
222 Milwaukee, Su it e 102, 
Denver CO 80206, announces 
their latest software package for 
8080 and Z-80 microcompu ters. 
The S.O.S. (Single-user Operat
ing System) package provides the 
user with a step between the 
OPUS stand-alone high-leve l lan
guages and the TEMPOS Multi
User / Multi-Tasking Operat ing 
System. 

Incorporating many of the fea
tures of TEMPOS , the S .O .S. 
package includes: 
OPUS/ THREE-the high-level 
Compiler/ Interpreter from AS I; 
TEXTED- an easy-to-use, line
oriented text editor; 
ASSEMBL-an 8080 assemb ler; 
FILES-a diskette file manipu
lator; 
UTILITIES I-a package of 12 
utilities programs. 

RCA 's Micromonitor Operating System. Apple I1 programming manual. 

Full upward compatibility has 
been retained to allow the user of 
S.O.S. to access data and pro
grams developed at lower levels; 
all may be used under the TEM
POS Operating System as well. 
All floppy disk and serial device 
110 is handled by S.O.S .; a Sys
tem Generation routi ne lets the 
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plus keyboard and video moni
tor, is a console lIO device for 
the small system (requires only 
mainframe, CPU and memory 
for a "total" system). MERLIN 
displays 20 lines of easily read
able text with 40 characters per 
line. This is suitable for text edit
ing, BASIC and assembly pro
grams and large screen classroom 
use. Both upper and lowercase 
characters can be displayed. 
MERLIN is also a medium-reso
lution graphic display for graphic 
development and end-user sys
tems. The standard resolution is 
160 H by 100 V, true bit-mapped 
graphics. This can be increased to 
320 H by 200 V (64,000 bits per 
screen) with the super-dense 
option . 

Centronics' acoustic package installed . Automated Systems' Power Master system. 

The 4K control ROM firmware 
provides a keyboard driver with 
special "Edit key" decoding, di s
play output with auto and 
"wrap-around" scrolling, 14 
monitor functions, 25 cursor / 
edit functions plus graphic sub
routines and a keyboard graphic 
drawing mode. The firmware can 
be tailored to your individual sys
tem with four user-definable 
monitor keys, seven edit keys and 
selectable I/ O drivers. 

user define 110 drivers as re
quired, or select from the stan
dard drivers provided by ASI. 

The recommended hardware 
configuration includes an 8080 or 
Z-80 processor, 32K of RAM 
memory, one or two floppy-disk 
drives and terminals as required. 
The system typically resides in 
less than 10K of RAM. The 
package is priced at $385; the 
User's Manual Set may be pur
chased separately for $20, which 
may be credited toward purchase 
of the S.O .S. package. 

Acoustics Package for 
Centronics Printers 

In response to the demand for a 
quiet, efficient line printer that 
will not interfe re with the day-to
day operations within the office, 
Centronics Data Computer 
Corp. has introduced an optional 
acoustic package for use on all 
four members of its 6000 Series of 
high-quality, fully formed char
acter line printers. 

The factor y-insta lled option 
consists of several distinct ele
ments, each of which is designed 
to ensure quiet operation of the 
printer. The units, which will 
carry an end user price of $450, 
are currently in production. Cen
tronics, Hudson NH 03051. 

SUPER-MONITOR for Poly 

A new SUPER-MONITOR for 
PolyMorphic System 88 owners 
having trouble running software 
orged at OOOOH due to the on
board sys tem monitor is now 

available . It permits the use of 
low off-board RAM for program 
storage . TheSUPER-MON ITOR 
plugs into th e two remaining 
ROM sockets on the Poly proces
sor card and leaves th e original 
monitor intact. The extended 
monitor contains many useful 
features that will give enhanced 
performance to the Poly 88, as 
well as free up low memory. 

The SUPER-MONITOR fea
tures: DUMP, MOVE, VERIFY , 
EPROM PRO GRAMME R, 
FILL, IN, OUT, CASSETTE 
SA VE, CASSETTE LOAD, 
SEARCH, SERIAL PORT 
DRIVER , GOTO, MEMORY 
MODIFY a nd RETURN TO 
POL Y MONITOR . It is available 
as a two -c hip set on 2708 
EPROMs with complete docu
mentation for only $59, plus 
shipping. 

Computer Hobbies Unlimited, 
9215 Midlothian Turnpike, Rich
mond VA 23235. 

Transient Voltage Suppressor 
Protects Circuitry 

The HDA Power Master tran
sient voltage suppressor dissi 
pates destructive electrical tran
sients produced by changing loads, 
switching SCR drive sys tems a nd 
operation of most electrical 
equipment. 

Transients are a system prob
lem resulting from variations fed 
back into the electrical network 
from operating equipment
causing vibration, noise, exces
sive wear, heating in electric 
equipment and the waste of elec
trical energy. This system can sig
nificantly reduce these transients 

and protect delicate computer cir
cuits and electronic systems. 

Automated Systems, In c ., 
5265 Port Royal Rd . , Springfield 
VA 22151. 

Graphic/ Text Video Interface 

MiniTerm Associates, Inc., 
Dundee Park, Andover MA 
01810, has developed MERLIN, 
a combination text and graphic 
video display board that com
bines functions of text display, 
graphic display (320 H by 200 V 
resolution), keyboard input port 
and 4K bytes of on-board control 
ROM . Assembled and tested, the 
MERLIN video interface with 4K 
control firmware and super
dense graphic option is priced 
under $500. MERLIN is also 
available in kit form without 
ROM software for less than $300. 

The MERLIN video interface, 

The MERLIN video interface 
provides the main console 110 in 
a small system, or can be the 
heart of a sophisticated graphic 
development system . MERLIN is 
also economical and versatile 
enough for OEM graphic appli
cations. In any application where 
there is a need for real time plot
ting' complex equation plotting, 
fine line drawing or pattern place
ment and/ or movement (e .g. , 
games), MERLIN can fill the job. 

Word Processor for the PET 

CONNECTICUT microCOM
PUTER announces a word pro-

MERLIN's super-dense graphics display. 
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88/MS mass storage unit. 

cess or program for the Commo
dore PET. This program permits 
composing and printing letters, 
flyers, advertisements, manu
scripts, articles, etc., using the 
Commodore PET and an RS-232 
printer. 

Script directives include line 
length, left margin, centering and 
skip. Edit commands allow the 
user to insert lines, delete lines, 
move lines, change strings, save 
onto cassette, load from cassette, 
move up, move down, print and 
type. The Word Processor Pro
gram addresses an RS-232 printer 
through a CmC printer adapter. 
The program costs $29.50 post
paid. 

CONNECTICUT microCOM
PUTER, 150 Pocono Rd . , 
Brookfield CT 06804. 

Real Estate Management System 

The MANAGER is a general
purpose real estate property man
agement package that will keep 
track of 500 tenants per diskette . 
It will store for immediate recall 
the following items on each ten
ant: rate of rent on unit; name 
and address of tenant; date and 
amount of last payment; current 
status of tenant (e.g., current, 
late, overdue, three-day notice); 
amount of last month rent held; 
amount of security deposit held. 

The package has a daily utility 
program that generates tenant 
billing and overdue notices. The 
tenant data-base is automatically 
updated each day. A complete 
record is kept of funds in the 
owner's trust account. There are 
provisions for a year-to-date or 
month-to-date owner's trust
account report. 

Other programs included with 
The MANAGER will print out a 
profit/ loss statement for the 
owner, a report for the resident 
manager, and a fast report for 
you to use when answering owner 
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or tenant questions over the 
phone. The software is designed 
to run in 24K of memory using 
any combination of terminal and 
printer. The MANAGER comes 
complete on diskette in North 
Star BASIC and includes an ex
tensive manual. $199 shipped 
postpaid. California residents, 
add 6 percent sales tax. 

Alpha Data Systems, Box 267, 
Santa Barbara CA 93102. 

PolyMorphic's 88/ MS 

PolyMorphic Systems' 88/MS 
increases the storage capabilities 
of System 88 microcomputers 
through the use of disks that are 
not only larger than mini floppy 
disks, but will also store twice as 
much information per square 
inch and store it on both sides. 
One disk can hold 1.2 Mb-more 
than 500 pages of text. 

The 88/MS consists of two 
drives for 8-inch magnetic stor
age disks in a walnut cabinet with 
brushed aluminum front panel. 

A System 88 microcomputer 
with one or two 88/MS units will 
handle all the files and processing 
needs of most small businesses 
and professional offices. Present 
owners of any System 88 micro
computer can add the 88/MS 
mass storage unit with no changes 
in their equipment's operating 
system. Ready-to-use packages 
for doing such tasks as accounts 
receivable are available. 

PolyMorphic Systems, Inc., 
460 Ward Drive, Santa Barbara 
CA 93111. 

New TB-2 Extender Board 

The Mullen TB-2 Extender 
Board Kit retains the price of its 
predecessor but offers several 
new features. The built-in logic 
probe now reads out into a 7-seg-

The Mullen TB-2 board. 

ment display and also includes a 
pulse catcher plus an LED whose 
brightness corresponds to the du
ty cycle of a pulse stream. A gen
eral purpose "k luge board" sec
tion (with holes on 0. 1 inch grid) 
aids development of circuits used 
in debugging or testing; an on
board 5 V @ 1 A regulator 
powers this section as well as the 
logic probe. 

The TB-2 also incorporates 
features of the previous model, 
such as links in the power supply 
lines for current measurement / 
fusing/independent supply 
switching ; an edge connector 
label that identifies power, 
ground and S-100 bus signal pins; 
full-width board size to allow use 
of card guides; and gold-plated 
edge-connector teeth that stand 
up to repeated insertions. 

The Mullen Extender Board 
Kit lists for $35 and is available at 
many computer stores or by 
direct mail from Mullen Comput
er Products, PO Box 6214, Hay
ward CA 94545 . 

Extended Monitor for KIM 

"XIM" (Extended I/O Moni
tor) is a programming and debug-

ging package for the KIM-I 
microcomputer. It provides com
mands to move, compare or 
search blocks of data for strings, 
set breakpoints, calculate hexa
decimal branch displacements , 
load and print ASCII text, dump 
hex data on a terminal in 16 by 16 
matrix form from memory and 
display processor registers . 

"XIM" requires 1 K of core at 
2000 hex and is easily relocated to 
suit the user. It is also ROMabie 
and easily modified, and features 
17 commands, including four 
user-defined commands for ex
pansion. The package includes a 
45-page manual with source and 
object listings and a KIM
compatible cassette tape for $12, 
postage paid USA and Canada. 

Pyramid Data Systems, 6 Ter
race Ave., New Egypt NJ 08533. 

MicroPower Center 
For Energy Control 

Energy Te ch nolo gy, Inc ., 
developers of the Coby 1 System 
for remote control of electrical 
equipment, announces Micro
Power Center 168, a microcom
puter for energy management in 
small-commercial or light-indus-

MicroPower Center 168 by Energy Technology. 
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HORIZOf-J . 

Look To The North Star HORIZON Computer. 
HORIZON TM _ a complete, high-performance microprocessor 
system w it h integrated f loppy d isk memo ry. HOR IZO N is 
att ract ive, professionall y engineered, and ideal for business, 
educati onal and personal app licati c ns. 

To begin programming in extended BAS IC, merely add a CRT 
or hard-copy terminal. HOR IZON-1 inc ludes a Z80A processor, 
16K RAM, mi nifloppy ™ disk and 12-slot S-100 motherboard 
w ith serial termi nal interface - all standal'cI equipment. 

WHAT ABOUT PERFORMANCE? 
The Z80A processor opel'ates at 4M HZ - double the power of 
the 8080. And our 161< RAM boal'd lets the Z80A execute at 
lull speed. HORIZON can load or save a 101< byte d isk progl'am 
in less than 2 seconds. Each d iskette can store 901< bytes . 

AND SOFTWARE, TOO 
HORIZON includes the NOlt h Star Disk Operating System and 
full extended BAS IC on d iskette ready at power-on. Our BASIC, 
now in w idespread use, has everything desired in a BASIC, in
cluding sequent ial and random d isk f iles, formatted output, a 
powerfu l lineeditol; stl'ings, machine language CA LL and more. 

EXPAND YOUR HORIZON 
A lso ava il able - Hardware f loat ing po int board (FP B); addi
t ional 161< memory boards w ith parity opt ion. Add a second 
d isk d ri ve and you have HO RIZON-2. Economical se rial and 
parallel I/O POltS may be installed on the motherboard. Many 
widely ava ilable S-100 bus peripheral boards can be added to 
HORIZON. 

Q UALITY AT THE RIGHT PRICE 
HORIZO N processor boal'd , RAM , FPB and M ICRO DISI< SYS
TEM ca n be bought separately for either Z80 or 8080 S-100 bus 
systems. 

HOR IZON-1 $1599 kit ; $1899 assembled. 
HOR IZON-2 $1999 kit ; $2349 assembled 

161< RAM -$399 kit ; $459 assembled; Parity option $39 kit ; $59 
assembled. FPB $259 kit ; $359 assembled. Z80 board $199 kit ; 
$259 assembled . Prices subject to change HO RI ZON offered 
in cho ice of wood or blue metal cover at no extra charge. 

W ri te fo r free co lor catalogue or v isit your loca l computer store. 

N ORTH S TAR C OMPUTERS N9 

2547 Ni nth Street· Berke ley, Ca liforni a 94710 • (415) 549-0858 



OAE's PP-2716. 

trial businesses. 
MicroPower Center 168 (the 

168 signifies the total number of 
hours in a week and its ability to 
set up 7-day cycles, or repeat pat
terns) can automatically turn the 
current on or off at designated 
locations around a business . This 
user-programmable electrical 
load controller can be used, for 
instance, to turn the lights or any 
other equipment off at a preset 
time each night or at different 
times on different nights. 

The user can decide in advance 
when he wants any device enabled 
(supplied with power). The MPC 
168 can handle on-off signals to 
as many as 100 locations around a 
small business. A 12-hour battery 
backup system will keep the 
Center functioning in the event of 
a temporary power outage. 

The MicroPower Center uses 
the four varieties of Coby re
motes to supply or withhold elec
trical energy from wall switches, 
wall plugs or to installed wiring 
(24-volt or 220-volt). The typical 
MicroPower Center 168 installa
tion in a small business would run 
between $5000-6000. Deliveries 
begin in August 1978. 

Energy Technology, Inc., 204 
Conway (PO Box Q), Las Cruces 
NM 88001. 

PP-2716 PROM Programmer 

Oliver Advanced Engineering, 
Inc., announces the PP-2716 for 
the unique single-supply Intel 
2716 EPROM. A 5 foot flat rib
bon cable connects this full 
feature programmer to any read 
only PROM socket via a 24-pin 
plug. With OAE's PROM socket 
interface, data is sent over the 
eight lower address lines to the 
programmer. No additional 
power supplies are required, and 
all timing and control sequences 
are handled by the programmer. 

Each programmer comes com
plete with an internal DC-to-DC 
switching regulator and zero in-
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sertion force socket. The unit is 
packaged in a handsome anodized 
aluminum case for tabletop oper
ation. Each unit comes complete
ly assembled, tested, aligned and 
ready for use . Simply plug the 
unit into any read only socket and 
go! Price is $295. 

Oliver Advanced Engineering, 
Inc., 676 West Wilson Ave., 
Glendale CA 91203. 

* * 
Retail prices on the OP-80A 

Paper Tape Reader have in
creased from $74.50 to $84.50 
kit, $99.95 assembled and tested. 

Vector Electronic 8804 Board 

Vector Electronic' s Model 
8804 board, bus and shape com
patible with Altair and Imsai 
microcomputer boards, holds up 
to seventy 14- or 16-pin DIPs or 
any combination of DIP sockets 
with 0.3,0.4,0.6 or 0.9 inch lead 
spacing. Designed as the" ANY 
DIP" Plugbord, the 5.3 inch by 
10 inch by 0.062 inch board has 
100 (50 each side) card-edge con
tacts on 0.125 inch centers to ac
commodate an S-IOO bus organ
ization. Two 100-hole rows of in
dividual 0.1 inch spaced pads 
across the top of the board permit 
additional input / output via 
ribbon-wire assemblies. Inexpen
sive wrap posts may be fabricated 
by inserting Vector's T46-5-9 
wrapped-wire pins into the holes . 

For wiring convenience, power 
and ground buses are in an offset 
ladder pattern on opposite board 
sides. One corner of the 8804 may 
be used for a low-profile heat sink 
with two regulators in the TO-220 
packages. The leads of one 
regulator position are prewired to 
power input, ground and regulat
ed power. The other regulator 
position is uncommitted. The cir
cuit boards have complete mark
ing for easy component and lead 
designation. DIP zone coordi
nates are marked along the board 
edges, while lead designations are 

VE's ANY DIP Plugbord. 

etched into the power and ground 
buses . 

8804 Plugbords are priced at 
$21.95 each in quantities of one 
to four; $19.76 each in quantities 
from five to 24; and $17.56 in 
quantities over 25. 

Vector Electronic Company, 
12460 Gladstone Ave ., Sylmar 
CA 91342 . 

Wire-Wrapping Kit 

Model WK-5B is a unique new 
wire-wrapping kit that contains a 
complete range of tools and parts 
for prototype and hobby applica
tions, all conveniently packaged 
in a handy, durable plastic carry
ing case. 

The kit includes Model 
BW-630 battery wire-wrapping 
tool complete with bit and sleeve; 
Model WSU-30, a remarkable 
new hand wire-wrapping / un
wrapping/stripping tool; a uni
versal PC board; an edge con
nector with wire-wrapping ter
minals; a set of PC card guides 
and brackets; a mini-shear with 
safety clip; industrial quality 14-, 
16-, 24- and 40-pin DIP sockets; 
an assortment of wire-wrapping 
terminals; a DIP inserter; a DIP 
extractor and a unique three-

color wire dispenser complete 
with 50 feet each of red, white 
and blue Kynar insulated, silver
plated solid A WG 30 copper wire. 

Priced at $74.95, the WK-5B 
wire-wrapping kit is available 
from your local electronics dis
tributor or directly from OK 
Machine and Tool Corporation, 
3455 Conner Street, Bronx NY 
10475. 

Free Heath Brochure 

Heath Company has recently 
issued a free computer facts bro
chure entitled "Why You Should 
Consider A 16-Bit Microcomput
er ." The 8-page brochure has in
formation for those personal 
computerists who are undecided 
over the choice of an 8-bit or a 
16-bit computer. The advantages 
of the 16-bit computer are dis
cussed at length, as are the limita
tions of the 8-bit computer. Also 
covered are important topics such 
as computing power, software, 
service, support, reputation, 
quality and reliability. 

Included also in the brochure is 
an introduction to the H II Com
puter, Heath's 16-bit machine 
that utilizes the Digital Equip
ment Corporation LSI -II CPU. 

WK-5B kit. 



The HII is available both in kit 
form and as a completely wired 
and tested unit that is fully com
patible with most DEC accesso
ries and peripherals. 

For a free copy of the new com
puter facts brochure, write Heath 
Company, Dept. 350-650, Ben
ton Harbor MI 49022 . 

Foreign Language Programs 

Musgrove Enginee ring an
nounces the first of their Foreign 
Language Series educational pro
grams, Foreign Language Vocab
ulary, a bidirectional program 
for the instruction, practice and 
testing of language-vocabulary 
ski lls. Languages offered include 
French, Spani sh, Italian and 
German . 

Program features include sepa
rate modes for vocabulary in
struction, practice drills and test
ing, selectable by the user at any 
time during program operation. 
The user may also alternate lan
guage direction (En glish-to
French or French-to-English) to 
improve co mprehension . The 
Educator option permits the crea
tion of files for the storage of stu-

Thanks 

When I was growing up I was 
taught to say "Thank you " 
whenever someone helped me in 
some way . This is a "Thank you" 
to you folks at Kilobaud. 

For the pas t year, while I have 
been stationed with the Navy in 
the Philippines, I have been try
ing to learn about this new hobby 
of microcomputers . Your philos
ophy of keeping everything in 
plain, nontechnical English has 
been of great help, especially 
since I have no computer back
ground and no one available 
locally to answer my questions. 

I have read and reread every 
issue trying to learn as much as I 
could, and when that didn't 
work, I wrote letters to you at 
Kilobaud and to authors of sev
eral of the articles, making sure I 
enclosed a SASE each time. Each 

dent identificat ion, test responses 
and test scores fo r use in a 
classroom situation. 

Foreign Language Vocabulary 
is written in BASIC fo r ease of 
adaptation to a ll microcomputer 
systems. Each volume includes an 
annotated program listing and 
program flowchart to assure ease 
of user load ing and understand
ing. Single-sta tement lines are 
used to avo id confusion and to 
permit ease of user modificat ion. 

Each volume of Foreign Lan
guage Vocabulary is priced at $5, 
with the Educator option cos ting 
an addition a l $3 . A ll four 
volumes are $ 17. 50, $27.50 with 
the Educator option. Quantity 
discounts are ava ilable. 

Musgrove Engineering, 9547 
Kindletree Dr., Hou ston TX 
77040. 

Terrap in Turtle 

The Terrap in™ Turtle, a small 
electronic robot controllable by 
microprocesso r, ca n "wa lk" 
(roll) , touch (with its 3 Vz -inch 
radius hem ishperical dome) and 
draw (lowering its pen attach
ment) as programmed. It has 

time I received a reply that was 
friendly, informative and encour
aging . Judging by the responses I 
received, there is no danger of the 
people who have the experience 
already forgetting what it is lik e 
to be a beginner full of questi ons. 
To all those authors who an
swered my letters, I extend a 
warm "Thank yo u" also. 

Some people deserve personal 
recognition. Ass istant Editor Jeff 
DeTray took time out from his 
duties to write personal letters 
that cleared up some problems I 
was having at the time . And the 
I-o-n-g lette r I received from 
author Ed Juge went a long way 
tow ards co n vin c in g me th e 
TRS-80 is the one for me. 
Thanks, Ed . 

The only co mplaint I have is 
not against the Kilobaud staff o r 
the authors but against some of 
the advertisers . I sent five or six 
of the reader-service cards re-

Terrapin '5 computerized Turtle. 

lights fo r eyes and a speaker to 
emit sounds. The Turt le requires 
a parallel interface (one compat
ible with an S-IOO bus is avai lable 
as an accessory). Each Turtle 
comes with ten feet of cable and 
may be purchased either as a kit 
or full y assem bled . Eac h kit 
comes with a tested , 20-page in 
st ruction manual. 

The Turtle can be used to map 
rooms, solve mazes, teach simple 

questing informa ti on from about 
25 companies. I received six 
rep lies. I a lso sent three personal 
letters to as many companies and 
received no rep li es . I did my best 
to keep track of which companies 
answered and which didn 't, and 
plan to sched ule any future buy
ing plans accordingly . 

I returned to the U .S. in July, 
to Kingsvi lle TX, and can now 
pursue this exciting hobby at long 
las t. And I hope I wo n' t have to 
write so many letters. 

So thank s again to everyone on 
the Kilobaud sta ff, and to Wayne 
Green for putt ing it all toget her 
so well . 

Dan Lane 
Kingsv ille TX 

Cautionary Note on Batteries 

I wish to com ment on the arti
cl e "Protect Your Memory" by 
Charles R. Ca rpenter in the 
March 1978 issue. I realize he was 
presenting onl y one poss ible solu
tion to the " memory loss through 
power fa ilure" problem, but the 
article does conta in in formation 
that may be misleading and could 
po ss ibl y crea te a hazardous 
situation . 

geomet ry or programm ing con 
cepts, as well as many other tasks . 
The T urtle is 5 inches high, crawls 
at 6 inches per second and is ex
tremely versat ile due to its touch 
sensors. Brochures are avai lab le. 
Kit $300; assembled $500; inte r
face $40. 

For further informat ion con
tact: David McClees, Terrapin , 
Inc., 33 Edinborough St., Sixth 
fl oor, Boston MA 02 11 1. 

Mr. Carpenter states, "trick le 
charge the battery to keep it at 
maximum potentia l," but trickle 
charg in g storage bat ter ies is 
recommended o nly for nickel 
cadm ium batteries. Both lead
acid aJld alkaline sto rage bat
teries require consta nt voltage 
sources for mai ntai ning cha rge in 
standby service. Severe sho rten
ing of service life can res ult from 
the use of tri ck le chargers on both 
lead-acid and alk aline batter ies . 

Furthermore, if le ft on too 
high, lead-ac id batteries present a 
potential haza rd of tri ck le charge 
due to the generation of explos ive 
gases and the possibilit y of co rro
sion or burns from escaping acid . 
Charging any storage ba ttery and 
maintaining it in standby service 
requires that specifi c currents 
and/or voltages be applied , de
pending on the type and the 
capacity of the battery . 

Perhaps you should warn your 
readers to not appl y just any old 
vo lt age or any o ld current to the 
battery they may be using for 
memory save. In stead, they 
should follow the recommenda
tions of the battery man ufac turer 
regarding chargi ng requirements 
for stan dby service. This is 
especially true if the battery is of 
the lead-acid (automotive) type . I 
know of instances when lead-acid 
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batteries have exploded while be
ing charged, and in one case after 
the battery was off the charger 
for several hours . True, a spark 
or flame was present in each case 
to ignite the gases, but how many 
computerists smoke! I don't think 
that any computerist wants sul
furic acid splashed on himself, or 
on his computer, so a word of 
caution seems in order. 

J. D. Martin 
Pasco WA 

Large Number of Comments 
on "Little Bils" 

Y our readers should be alerted 
to a serious flaw in the flowchart 
on page 69 of the July issue in the 
short piece by William Colsher 
titled "Develop Your Own 
Square Root Routine ." The last 
step in the loop is given as : 

LET R = 1I2(R/ N + R) 

It should read: 

LET R = 1 12(N/R + R) 

In addition to this error, which 
prevents the algorithm from giv
ing the correct answer, values of 
N greater than I,EI6 will cause an 
overflow in many systems due to 
the test of R *R against N when R 
= NI2. There are further objec
tions from the standpoint of effi
ciency and accuracy. 

Curtis F. Gerald 
San Luis Obispo CA 

In addition to this letter from 
Curtis, we received five other let
ters, from Joe Ponder and R. L. 
Turner, Seattle W A; Allen Wat
son, Redwood City CA; Gordon 
Tillman, USS Tecumseh; and 
George Hill, Chevy Chase MD, 
all indicating they thought the 
algorighm was faulty. -Editors. 

In reading "Little Bits" (Kilo
baud, July 1975) I see a short arti
cle from Jack Starr regarding the 
need to improvise (?) when using 
SWTPC SK BASIC. While the 
technique shown will work it 
should be noted that Example I 
will also work. These statements 

any of those that cannot support 
the set of statements shown in the 
example. 

The reason a problem (?) like 
this occurs at all is due to the ever 
increasing trend toward the im
plementation of interpreters that 
subvert widely used and under
stood BASIC syntax. 

Joseph J . O'Loughlin III 
Huron 0" 

Nearly the same response came 
from Ron Anderson, "an avid 
6800 user" from Ann Arbor MI. 
-Editors. 

Explanations, Please 

It would seem to be time for an 
explanation of the aims, purposes 
and results of the Kilobaud 
Laboratory . This is prompted by 
Wayne's recent comments that 
"we've never managed to acquire 
a working 6800-based system" 
(Kilobaud Newsletter, 5/12/78. 
Similar remark in Publisher's 
Remarks, Kilobaud No. IS). The 
ads indicate that there are a num
ber of companies manufacturing 
6800-based systems, most of 
which have been around awhile . 
Our local computer club has had 
three different 6S00 systems 
demonstrated, all of which 
worked. Two of our local stores 
sell 6S00-based systems, and they 
report no great number of cus
tomer complaints; in fact, they 
say the biggest number of com
plaints has to do with getting 
delivery on accessories and ex
pansion items, so the customers 
must like the 6S00-based systems. 
So do us all a favor and tell us 
what your problems are . 

I also refer to "Publisher's 
Remarks," No . 19: "A Need for 
Standards." It might possibly be 
advantageous to have a "stan
dard bus," but is it really neces
sary? Most of the different bus 
designs available today seem 
to try to take maximum advan
tage of the processor signals 
available, and the devices avail
able to interface with it. At least 

\02 IF Z<>13 THEN IF Z<32 THEN BI = I:GOTO 340 
130 IF Z = 82 THEN IF Z = I THEN GOTO 180 

Example 1. 

have the added virtue of closely 
resembling the form and function 
of the original statements . I 
regularly deal with 6 different im
plementations of BASIC on a 
regular basis and am not aware of 
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we are told that this is the reason 
Mits chose to use two unidirec
tional data buses even though the 
80S0 used a bidirectional data 
bus. Mention is often made of the 
"de-facto standard" nature of 

the Mits bus due to the number of 
boards available for it. This 
makes one wonder how many of 
these boards are available with 
supporting software that runs on 
a non-S0801Z-S0 CPU, and how 
many could interface through a 
serial or parallel port rather than 
on the bus. A large number of the 
"S-IOO" bus boards are memory 
boards; is there really a problem 
getting memory boards for any 
bus structure? 

How about a new column on 
"the ideal bus"; let your readers 
state their opinions on how it 
should be designed, and what fea
tures it should have . Since I am 
not a hardware type, my biggest 
question has to do with the tech
nical aspects of on-board regula
tors vs large regulated power dis
tribution on the bus. 

R. S. Downs 
Raleigh NC 

As of this date we just haven 't 
been able to arrive at an arrange
ment to obtain a 6800-based sys
tem. It hasn't beenfor lack of fry
ing or interest, though. The 
laboratory itself is being used 
primarily to test programs for 
prerecorded cassettes . .. and 
eventually to teach uninitiated 
staffers how to program, and 
about buses, etc. Maybe you 
don 't think a standard bus is nec
essary, R. S., but it sure would 
reduce the frustration level for 
many of us (see "Compatibility 
and the Altair Bus," Kilobaud 
No. 19, page 100}.-Editors. 

Due Credit 

I noticed in the June 1975 issue 
(" ASCII to Baudot ... ," p . SO) 
a circuit that looked familiar. 
Sure enough , after reading that it 
was first published in the March 
1976 issue of Radio-Electronics, 
I realized that it was mine! I 
wonder why Maury Goldberg 
told me back in 1976 that he 
couldn't use my circuit. Could it 
have been to avoid the tiny 
royalty? 

Had Mr. Lehman or Mr. 
Graham purchased the original 
kit from SWTP (at $24.50, not 
$35), they would have received a 
perfectly plated board, all parts 
and an offer from me to program 
the EPROMs as well as assist in 
any technical problems . I still 
-provide this service, as anyone 
who provides a SASE can testify. 

Incidentally, the circuit (as well 
as the Baudot to ASCII converter 
in the April 1976 issue of Radio
Electronics) has worked very well 
for the great number of those get
ting the original. The 7400 series 

ICs were chosen instead of 
UARTs, etc., to hold the cost of 
the kit below $25. I have seen 
more exotic converters and some 
with fewer ICs, but none below 
$24.50. 

As for MMM, perhaps what 
they saved in royalties and tech
nical help they lost in goodwill 
and sales. I guess all I can ask for 
now is due credit for the circuit. 

Roger L. Smith 
Mesa AZ 

TRS-80: Query and Critique 

I have recently become inter
ested in microcomputer systems. 
I am basically a hobbyist and 
game player, but would also like a 
system to do home financial rou
tines and other similar home 
functions . 

I have considered several di f
ferent systems starting from the 
4K, Level I TRS-80, all the way to 
a built -up system costing up
wards of $2000, and I have also 
written small programs for the 
Apple II. 

I have settled on the 16K TRS-
80; however, I do not wish to in
vest an additional $200 for the 
CRT. Is there any information 
available to aid me in the con
struction of an interface for the 
TRS-80 with an ordinary b & w 
television? Are there any serious 
disadvantages to doing this? 

As I stated, I am mainly a game 
player. I am looking for a chess 
routine (simple I, 2 or 3 moves 
ahead) to fit in the 16K memory 
of the TRS-80, written in BASIC. 

Sanford A. Meyersfield, M.D. 
Great Neck NY 

It's rather surprising that no one 
has developed a TRS-80 interface 
to a regular television. (The 
Radio Shack has an opto-isolator 
built in so more than a simple TV 
modulator is required.) Maybe a 
reader can come up with some
thing. Using T-BUG you could 
probably enter the 8080 version 
of Micro- Ware Ltd. 's Microchess 
(see Kilobaud No. 20, p. 74 ... if 
they provide source listings-we 
think they do), cost of which is 
$18. Micro-Ware, 27 Firstbrook 
Rd., Toronto, Ontario Canada 
M4E 2L2.-Editors. 

Wayne Green's remark on p . 7 
of the June 1975 Kilobaud-"the 
recent blast in PCC at the TRS-80 
is a mystery .... "-is itself a 
mystery. The TRS-80 has a great 
many shortcomings; some of the 
uglier ones are: 
• The cassette recorder operates 
at a slower speed than most simi-
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lar equipment. The recorder (to 
put it charitably) is awkward to 
use . 
• The Level I BASIC is slow and 
primitive . 
• The keyboard has no rollover . 

The PCC article dealt at some 
length with these and other defi
ciencies. Neither Wayne nor 
Radio Shack (whose response to 
the criticism was printed in the 
same issue of PCC) addressed 
these substantive issues. 

I think Kilobaud has an obliga
tion to its readers to print the 
straight scoop about the draw
backs of equipment, especially 
that being offered to beginners. 
Reading Wayne's remarks in the 
June Kilobaud, one gets the im
pression that the TRS-~() and the 
PET are machines of equivalent 
quality and performance; this 
simply isn ' t so. 

Dave Caulkins 
Los Altos CA 

Since I've had no problems us
ing the TRS-80 recorder and let
ters from readers have been 
remarkably quiet about this, it is 
difficult to accept it as a notable 
problem. That Level II is a lot 
faster should still further com
plaints. I assume that just about 
everyone will be upgrading their 
systems to Level II. 

Although Level I BASTC is 
slow, it is a darned good 4K 
BASIC, and it seems unfair to me 
to compare it with Level II or 
anything else other than Tiny 
BASICs, in which case it comes 
out well. 

Rather than looking for things 
to criticize, I tend to look for the 
good aspects of equipment, mak
ing note of any serious shortcom
ings only. In the case of the TRS-
80, there is no question that 
owners are wildly enthusiastic 
about it and tend to get upset over 
unfair criticisms. - Wayne 

Another Dimension of 
"3-D Tie-Tae-Toe" 

I really enjoyed the April arti
cle on 3-D Tic-Tac-Toe (page 66). 
However, when I programmed it 
on my machine, the computer 
took over eight minutes to make 
its first move. That was not ac
ceptable, so I did some analysis of 
the algorithm and discovered a 
way to increase the speed of the 
computer moves. 

The version of your article first 
calculates the value of each of the 
76 possible winning combina
tions . It next proceeds to evaluate 
the value of a move in each empty 
box of the 64 possible boxes . The 

program does this for each box by 
searching the enti re list of 76 win
ning combinations to see if that 
box is in each winning combina
tion. If so , it adds the value of 
that combination to the sum for 
that box . 

This procedure searches each 
of the four positions of the 76 
winning combinations for each 
open box. This is an excessive 
amount (304 searches per box) 
considering that most boxes (48) 
are in only four winning com
binations. The remaining 16 
boxes (the eight outer corners and 
eight innermost boxes) are in 
seven. 

My machine, Radio Shack 
TRS-80, Level I BASIC, took 
over eight minutes to calculate 
the first move under the author's 
design and under 75 seconds with 
my proposals. 

The author's scheme of award
ing points for various values of a 
possible winning combination 
(Table I) is too conservative. 
Consider the following move: 

Player Computer 
1,4 1,1 

1,1 3 1,7 
2,4 4,4 
2,13 4,13 
2,11 2,7 
4,1 

The author 's scheme will now 
move at 2,9, a value of 6. A move 
to 4,7 sets up two moves of 3 in a 
row 1,72,7 --, 4,7 and 4,44,7 --, 
4,13. This move (4,7) has only a 
value of 4 under the author's 
weight scheme. 

I propos e the following 
modification to the points award
ed for winning combinations 
(author's Table I) (only changes 
are shown) : 

Value Poinls Awarded 

104 

10 12 

The rationale for this scheme is 
that we are searching for a move, 
such as 4,7 above, which places a 
third move for the player in two 
winning combinations where that 
player already has two moves . 
The result is the points for a box 
needed to ignore the tens digit if 
between 10 and 19 and the hun
dreds digit if between 100 and 
199. This is summarized as: 

ifIO '; V '; 191henV = V - 1O 

if 100 '; V .; 199 Ihen V = V - 100 

Of course the computer must 
first block a player's chance to set 
up two combinations with three 
entries. That is the reason for the 
extreme weight of 100. With this 
proposed algorithm, box 2,9 has 
a value of 6 (106 reduced to 6), 
while box 4,7 has a value of 24. 

The second modification con
sists of adding a small value (I 
chose . 1) to all boxes of a winning 
combination with no moves in it. 

The purpose of this is 10 a id tie 
breaking . Given equal blocking 
and scoring power, it is better to 
move to the box that contributes 
to the most unused combina
tions. The following game shows 
this: 

Play.r Computer 

1, 1 1,2' 
1,6 1,11 

2,6 3,11 
2,11 3,6 

3,S 3,9 

I. S 1,9 

2,S 4,5 
3,7 4,8 
2,7 2,8 
1,7 4,7 
1,8: wins 

The computer's first move 
(1,2) is a strategical error. All 
moves that block the seven win
ning combinations involved with 
1,1 produce the same value. The 
computer assigns the value of I to 
box 1,2 first and discards ties 
after that. Consequently, a move 
is selected that blocks one of the 
player 's chances of winning, but 
only provides 3 chances for the 
computer to win. This is not as 
good as 1,4; 1,13; 1,16; 4,1; 4,4; 
4, 13; 4,16; 2,6 or 3,11, which also 
block the player's move but open 
six winning chances for the com
puter. With this change the com
puter moves to 2,6. 

In summary, I enjoyed the 
author 's art icle , but think that 
the above changes will run faster 
and make the computer do even 
better, as if it needs any help . 

Robert E. Heath, II 
Woodbridge V A 

Congratulations 

There seemed to be a number 
of requests for reader feedback in 
the June 1978 issue, and I thought 
I would reply . 

The "Tour of the Faire (Part 
I)," with its many pictures of the 
people behind the products, was 
weli worth the space devoted to it. 
Since much of microcomputer 
purchasing is still a mail-order 
business, this type of article pro
vides a vital psychological link to 
the people involved in the many 
companies advertising in Kilo
baud. 

Speaking of advertising, I 
don't think I am alone in that the 
first thing I read when I get my 
copy of Kilobaud is the advertis
ing. I don 't find the ads an intru
sion but a service. I am educating 
myself with both the articles and 
the advertising, and when I pur
chase microcomputer supplies 
they are chosen from among the 
regular Kilobaud advertisers. 

Congratulations for publishing 

the consumer report on Mini 
Micro Mart as well as the infor
mation on Norman Henry Hunt. 
Both articles indicate a concern 
for your readers that goes beyond 
customary publishing practice. I 
tried to return the favor in a small 
way by mentioning Kilobaud in a 
recent order to one of your adver
tisers . 

Tom Vollmer 
Honolulu HI 

Unregal Royalties? 

would like to make a few 
remarks about the Publisher's 
Remarks (June 1978). Although 
there are several software 
distributors, it would be good for 
Kilobaud to enter the field. How
ever, the example given shows the 
ridiculousness of giving the pro
grammer a flat 20 percent royal
ty, since although he would get 
$859,680, Kilobaud would get 
$3,438,720. I would not want to 
buy a program written by any
body stupid enough to fall for 
that. Twenty percent is a reason
able royalty for inexpensive pro
grams where there is not much 
profit for the distributor, but it is 
unreasonable for more expensive 
packages. 

It was surprising to learn of the 
large number of systems' thl!t 
Kilobaud has. Why haven't you 
given us some articles comparing 
them? Many writers seem to have 
had no experience with systems 
other than their own and so it is 
hard to tell if their expectations 
have anything to do with reality. 
You seem to be very well 
equipped to write some excellent 
product reviews . 

I have also gotten tired of hear
ing Wayne Green bad-mouth 
Byte. I know that he feels that he 
has had a raw deal, but why take 
it out on us? Like most of the 
other readers of Kilobaud I prefer 
it to Byte so he is talking to the 
wrong audience. 

Please don't think that I have 
anything against Wayne Green. 
His remarks are always entertain
ing and sometimes very enlight
ening. I would just like to ask him 
to ease off on his comments 
about the competition. 

Ralph Johnson 
Galesburg IL 

In the example, Kilobaud would 
gross $3,438,720, but then there 
are: start-up costs (which on a 
relatively large scale are consid
erable), promotion, packaging, 
labor (it takes quite a few people 
quite a bit of time to get the cas
settes into final form) ... and, 
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finally, taxes to consider. Fur
thermore, how many program
writers have access to the equip
ment and personnel to produce, 
promote and market their own 
software (on a relatively large 
scale)? We have a number of sys
tems, and comparison articles is a 
good idea. Everyone here is very 
busy (although staffer Steve 
Lionel did find time to write a 
fine review of the Heath Hll, p. 
52)-maybe if someone could 
stop by . . . -Editors. 

Evolutions 

I was delighted to see my article 
"Memory Troubleshooting Tech
niques" (Kilobaud, October 
1977) followed up by Rod 
Hallen's excellent article in the 
July 1978 issue of Kilobaud (page 
70). Mr. Hallen has presented a 
relatively painless implementa
tion of my flowchart. In that arti
cle he mentioned that he artifi
cially introduced some shorts and 
opens in order to simulate faults . 
Some readers may think that such 
faults may rarely occur. It has 
been my experience that such 
faults are fairly common with 
homemade printed circuit 

PROM 

825 140/ 141 
8251 80/ 18 1 

8252708 
825 190/ 191 

7641·5 
7681·5 

Pin 
20,21 

CE 

0.0 
0.0 

0.0 
a,x 

Colic,' 
Resistors 

10K 

10K 
10K 
10K 

560Q 
560Q 

boards. While most people buy 
their processor and memory 
boards, there are still a lot of 
homemade PC boards out there 
used with computers in one way 
or another. 

In my original article I made a 
few comments about these PC 
board problems and as a result I 
have had numerous inquiries 
about how to make defect-free 
prototype boards. In fact, just 
that brief mention of PC boards 
in general brought responses that 
indicated that people fairly 
knowledgeable in electronics 
were in desperate need for some
one to make boards for them . To 
make a long story short, that arti
cle led me in a totally unexpected 
direction : the prototype printed 
circuit business . As expected, 

KBCLUB 
CALENDAR 

Arlington MA 

A free newsletter is available to 
TRS-80 users from the TRS-80 
Club, 96 Dothan St., Arlington 
MA 02174 . A software library is 
also available for reproduction 
cost. 

Belvidere IL 
Here's an update from the 

Blackhawk Bit Burners Comput
er Club: According to club presi
dent Frank Dougherty, the Bit 
Burners now have 40 active mem
bers from the Rockford area. 

If you'd like more informa
tion, write to the club at 325 
Beacon Drive, Belvidere IL, or 
call (815) 544-5206 evenings . 

Lynn Haven FL 

Don Palmer of the Panama 
City Computer Society would 
like some assistance in organizing 
his new club . He asks if there is a 
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Steve Fuller 

standard charter that would be 
compatible with some eXlstmg 
clubs, and is also interested in any 
national affiliation to which his 
club may apply. If you can help, 
or would like to join the club, 
write to Don at 815 Ky Ave., 
Lynn Haven FL 32444. 

Philipsburg P A 
PROGRAM, a club for PET 

owners, has been formed to ad
dress the need for programs and 
consumer / hobbyist education. 
For an annual fee of $27 members 
receive a monthly cassette con
taining PET -related articles, ap
plications, hardware sources , 
reviews of new peripherals and 
programming hints . Also includ
ed are several games, and a vari
ety of household and business 
programs. 

Write to PROGRAM, PO Box 
461, Philipsburg PA 16866. 

Int Bit 

Paltern Mfg. Comment 

0 Signetics Program units in 

0 256 byte jumps 

0 

0 Address pin 21 

Ha rri s 

TI N.A . 

most customers are computer en
thusiasts . 

Thank you Kilobaud. 

Charles E. Cook 
Refugio TX 

Tom's PROM 

I have had one inquiry about 
the PROM Programmer by Tom 
Hayek (No. 19, page 94) concern
ing programming other PROMs. 
A cursory look indicates that the 
circuit and board ' will work for a 
number of other PROMs. 

I have listed them in a table to 
show what changes have to be 
made . The Harris PROM re
quires a high on pins 20 and 21, 
while the 82S series requires a 

Sacramento CA 

TRS-80 owners in the Sac
ramento area are invited to call 
Sal Alestra at (916) 927-0237 for 
information concerning a new 
users group. 

Chicago IL 

William Colsher sends word of 
a new Digital Group organization 
in Chicago. 

"The Digital Group Group of 
Chicago was formed to provide a 
forum for the exchange of ideas, 
software, fixes, etc ., by owners of 
Digital Group computer systems . 

"We meet on the last Tuesday 
of each month in the meeting 
room of Consumer Systems, 2107 
Swift Road, Oak Brook IL. 
Meetings are held at 7:30 PM. 

"Annual membership dues of 
$5 are used to help defray the 
costs of producing the club news
letter and monthly meeting noti
fications. The newsletter is cur
rently running about 4 to 6 pages 
and contains news of club activi
ties, Digital Group compatible 
hardware and software, as well as 
articles and reviews by club 
members." 

For more information write 
The Digital Group Group of 
Chicago, c/ o William L. Coisher, 
4328 Nutmeg Lane, Apt. III, 
Lisle IL 60532, or call club presi-

low; this is all programmable. 
The intial bit pattern (INBP) is 
low. 

It will even work with an 82S 
190 and 82S 191 with pin 21 
brought out for addressing 
(2048 x 8). 

Perhaps there might be some 
·people who can use this in
formation. 

Ozzie Stafford 
Greensboro NC 

A "Best Buy" 

recently purchased the 
"Black Box" printer advertised 
by Expandor Incorporated, 400 
Sainte Claire Plaza, Upper St. 
Claire PA 15146. The 80-column 
impact printer is available with a 
parallel interface and controller 
at $396. It mates perfectly with 
the parallel 110 card in the Heath 
H8 computer. Ten minutes to 
wire a 30-pin plug is all it takes to 
be up and running. 

Delivery time from Expandor 
was approximately four months. 
However, at $396 the wait was 
worth it. This must be rated a 
" best buy." 

Laird D. Schearer 
Boulder CO 

dent Rich Kurtz at 852-5772. 

Rome NY 

Rome Area Computer Enthu
siasts (RACE) was recently 
formed here for computerists in 
the Rome-Utica area of central 
New York. 

The club meets on the second 
Tuesday of each month at Patty's 
Stagecoach Inn at 7 :30 PM . 

Special interest groups have been 
formed for beginners and for 
owners of 6800 and 8080/ Z-80 
microprocessors. A newsletter, 
Micros Along the Mohawk, is a 
regular publication of the club . 
Interested hobbyists can write to 
Mike Troutman, RD 1, W . Carter 
Road, Rome NY 13440, or call 
him at (315) 336-0986. 

This column is available for 
you to report on your club 's ac
tivities such as regular meeting 
schedules, special events or pro
grams, swap meets or any en
deavor that will be of interest to 
your fellow hobbyists. If your an
nouncement contains timely in
formation, send it at least two 
months prior to the daters) men
tioned in the announcement. 

Kilobaud Club Calendar 
c/o Steve Fuller 

334 Sterling St. Unit A-3 
West Boylston MA 01583 



(from page 8) 

program which will do the same 
job that would otherwise require 
all those integrated circuits. The 
program is not a particularly effi
cient 'one, however, and we learn 
how to clean it up in the next sec
tion, reducing it to 105 lines. It 
should be noted that the line 
count of 105 includes a consider
able number of explanatory com
ments. If the comments were de
leted, the program would be quite 
a bit shorter, but nearly impossi
ble for anyone unfamiliar with it 
to decipher at a later time. A third 
chapter is devoted to streamlining 
the program even further. 

The book concludes with an ex
amination of the Z-80 instruction 
set and a look at some commonly 
used subroutines. 

While you shouldn't throw 
away your soldering iron or wire 
wrap tool just yet, the techniques 
explained in this book could be 
used to perform some jobs now 
done with hardware. If your bag 
is "doing it with software," you 
ought to take a look at Z-80 Pro
gramming for Logic Design. 

Jeff DeTray 
Kilobaud Staff 

Microprocessor Interfacing 
Techniques, Second Edition 
Austin Lesea, Rodnay Zaks 

Sybex, Inc. 
Berkeley CA, 1978 

Microprocessor Interfacing 
Techniques provides a highly 
readable compilation of basic in
terfacing techniques and stan
dards that must be understood 
before any wires are connected to 
a computer. The book provides 
both general and specific infor
mation for interfacing a micro to 
anything from a keyboard to a 
floppy disk. Also covered are 
parallel standards such as the 
IEEE 488 bus and the S-IOO bus 
along with some clever insights 
on why standards are standards . 
Serial standards such as the 
RS-232 C and the various syn
chronous data link controller 
(SDLC) schemes are introduced . 

Before designing any interface, 
the designer should at least know 
of the existence of these stan
dards and realize that it isn't 
necessary to start from scratch 

when designing an interface. The 
major advantage to be gained by 
understanding the interface stan
dards is that the final system may 
be signal and plug compatible 
with other systems. 

Another area given consider
able coverage is that of analog in
terface. Almost all naturally oc
curring signals are analog in 
nature, consequently any control 
or monitoring functions to be 
performed by a microprocessor 
will require some amount of 
analog interface. The authors of 
this book have provided all the 
background information needed 
to design a data acquisition sys
tem such as sampling, multiplex
ing, analog to digital conversion 
and digital to analog conversion . 
As microprocessors are increas
ingly turned to real-world prob
lems, analog interfacing tech
niques become more important. 

Microprocessor Interfacing 
Techniques contains a consider
able amount of useful informa
tion in a form that is easy to read 
and understand. This book 
should be read by anyone who is 
in the preliminary stages of inter
face design and does not have a 
lot of preconceived ideas about 
what the interface will be like. Al
though interface standards can 
sometimes be unwieldy, there are 
a lot of good reasons for using 
standard interfacing techniques. 

David G. Herold 
Athens OH 

PuBLISHER'S 
R.~MARKS 

(from page 7) 

Home Work, Too 

My plan for producing soft
ware is to first have an editor 
check each submitted program 
for completeness, good docu
mentation, non-conflict with 
other programs in production or 
published, sale possibilities, etc. 
If ' the program passes this pre
liminary hurdle we will have a 
person who makes up ten copies 
of the program and the documen
tation and sends these out to ten 
associate editors for thorough 
review. This job will mean the 
editor will have to have an appro
priate system at home and the 
background to do a good evalu
ation of the program. We'll ex
pect a complete critique of the 
program plus suggestions for 

changes, improvements, vari
ables that users might want to 
change, suggestions for custom
ization of the program, etc. This 
work will be paid on a per-hour 
basis ... starting at $3 per hour. 
This is low for in-house work, but 
for work done at home at the con
venience of the editor-and for 
work that is hardly work-I 
suspect we'll have a good choice 
of associate editors . Is this some
thing you could do well and 
would be fun for play-work in 
your spare time? This is a chance 
to get in on the ground floor of an 
exciting new industry. 

If you'd like to get a tryout as 
an associate editor of our soft
ware, drop a line to Wayne 
Green, Kilobaud, Peterborough 
NH 03458, and give me your 
background, hardware, etc . 
We'll be needing editors with 
TRS-80 4K, 8K and 8K Level 2 
systems . . . plus PET owners 
.. . and most of the other type of 
systems. Considering the number 
of TRS-80 systems extant, we'll 
be needing TRS-80 editors in 
goodly numbers. 

Extra Carrot 

Yes, $3 per hour is a pittance 
for top-notch programmers. 
They should get ten times that, no 
doubt. In order to equalize this 
pay a bit and make the project 
more attractive to programmers 
.. . and to encourage first-rate 
work . .. we will be setting aside 
an extra 2 percent royalty on sales 
and splitting this with the asso
ciate editors who contribute the 
most toward the success of a 
program. 

This means that an editor who 
might be splitting this 2 percent 
with one other editor would do 
quite well on a sale of 50,000 of 

the program. At a retail price of 
$7 .95 for the program and a 
wholesale gross of $4.293, this 
would bring each of the two 
editors $2146.50 in royalties. You 
won't buy too big a yacht with 
that, but you can buy one hell 
of a rowboat ... maybe even an 
outboard . 

I am hoping that high pay for 
programs and for editing will 
result in a large quantity of first
rate programs . . . and that this 
will result in the spread of micro
computing into every corner of 
the world . 

What type of programs? Just 
about anything . . . games are 
always popular, of course, but as 
the well-known games are all 
published there will be a need for 
the development of new games, 
and we may find them selling 
even better for computer use than 
do the board games. There is a 
need for hundreds of business 
programs ... home programs 
... educational programs ... 
medical ... the list is really 
endless. 

Submitting Programs 

As the number of programs 
submitted grows, so will the re
quirements for perfection and 
detail. If you have a program that 
you think might be worth publi
cation on cassette and that you 
think might sell in quantities of 
50,000 or more over the next year 
or so, you really should get it into 
as good shape as you can and sub
mit it to us for possible pub
lication. 

The royalties are substantial 
and should keep you going for 
several weeks, at least. The royal
ty is 20 percent of the wholesale 

(continued on page 118) 

Reader Responsibility 

One of your responsibilities, as a reader of Kilobaud, is to aid 
and abet the increasing of circulation and advertising, both of 
which will 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 subscriptions 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 circling the replies you'd like to see: catalogs, 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 will get a lifetime subscription to Kilobaud! 

George Tucker of Janesville WI is the most recent winner of a 
lifetime subscription to Kilobaud. 
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(Con)text Editor 

Here's something different-8 text editor in BASIC. It's 8 full-fledged editor; you'll like it. 

R. M. Law 
D. C. Mitchell 
5521 Woodward 
Downers Grove IL 60515 

This article presents a con
text editor which incorporates 
many of the features found on 
large computer systems. Fur-

A'most everyone uses some 
kind of editing to create 

and debug new software. 
Whether the task consists of . 
merely deleting and inserting 
lines in BASIC, or whether it en
compasses writing letters and 
forms for business, a good con
text editor is handy. 

. thermore, it is written in BASIC 
rather than assembly lan 
guage, which makes it machine 
independent and easier to 
understand and modify. The 
drawback of writing an editor in 
a high-level language, of 
course, is its slow speed. Thus, 
our main program-design crite
rion was to reduce as much pro-

BOTTOM 

CHANGE 
DELETE 
EXCERPT 

·FIND 
INSERT 
KILL 
LOAD 
MOVE 

Move the current-line pointer to the last line of 
the data set. 
Change text on ~ line or a range of lines. 
Delete one or more lines from the data set. 
Duplicate a specified number of lines at some
where else in the data set. 
Find the first occurrence of specified text. 
Insert new lines into the data set. 
Delete the entire data set. 
Get a data set from tape. 
Move a specified number of lines to somewhere 
else in the data set. 

NEXT Move the current-line pointer forward or back
ward a specified number of lines. 

OVERLAY Delete one or more lines and insert new lines in 
their place. 

PRINT Print a line or a range of lines with their corre
sponding line numbers. 

QUIT Exit the context editor. 
RENUMBER Reorganize the data set sequentially by integer 

line numbers. 
SAVE 
TOP 

WRITE 

XRAY 
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Put the current editor data set on tape. 
Move the current-line pointer to the first line of 
the data set. 
Print the entire data set in its final form without 
line numbers. 
Used for debugging. 

Fig. 1. Editor commands. 

cessing time as possible. The 
result represents a useful 
trade-off among ed iting fea
tures, speed and memory re
quirements. 

In our home, the editor re
ceives constant use for record 
keeping, letter writing, recipe 
collecting , record and tape cat
aloging, name and address file 

updating and retrieving, daily 
calendar and message remind
ing and countless other appli
cations where information is 
stored in text form. The editor 
was also used to prepare this 
article for publication. We hope 
you will find it a useful addition 
to your program library. 

The Editor: Makeup and Use 

The entire editor occupies 
16K of memory including Mits 
8K BASIC Version 4.0. It is de
signed to hold one entire page 
of text at a time-a page is de
fined as 60 lines of 72 charac
ters (this can be easily adjusted 
to other values). The editor can 
load , ed it and store these 
pages. Besides text, each line 
is paired with a line number 
that allows the user to refer
ence desired lines. Fig. 1 shows 
the complete command reper
toire of the editor. 

A context editor differs from 
a text editor in that it allows the 
user to change the contents of 
a line, or a range of lines, by typ
ing only the text to be changed 
and the replacement text. It can 
also locate text occurrences 

anywhere in the data set with
out having to be told the line 
where the text resides. 

The editor commands them
selves offer a great deal of free
dom in how the user enters 
them, and what options are 
present. All commands can be 
abbreviated, and many param
eters are optional. For exam
ple, to delete lines 3 through 5 
in the data set, the user could 
enter any of the following : 

DELETE 3-5 
D(3,5) 
D3/5 
DEL 0305 
DELETE 3.0:5.0 

The context editor will try to 
make sense out of many in
dividual styles of users. The 
general rules of syntax for each 
command are in the Editor 
Command Guide. In addition to 
these commands, there are sev
eral main concepts with which 
to become familiar. 

Line Numbers. If you have 
not used an editor with line 
numbers, you will appreciate 
the time-savings gained in lo
cating or referencing items in 
the data set. In addition, line 
numbers provide for fewer er
rors in deleting and moving, 
since you always know exactly 
where you are steering the com
mands. 

The context editor permits 
fractional line numbers. Thus, 
the user can specify an incre
ment that is to be added to the 



line number of the previous line 
to produce the current line 
number. This increment is ini
tially set to 1, but can be 
changed in the INSERT, MOVE, 
OVERLAY and EXCERPT com
mands to be anywhere from 
.0001 to 10,000. 

Before inserting a new line, 
the editor verifies that the new 
line number is not greater or 
equal to ' the line number of the 
following line. If it is greater or 
equal, an error 'message will oc· 
cur, indicating that you are try
ing to insert or move on top of 
existing lines. 

The context editor also freely 
permits the use of nonexistent 
lines numbers-a feature that 
few others offer. For example, 
if you enter DELETE 4-6, it is not 
necessary that lines 4 and 6 ac
tually exist. The editor will lock 
onto any lines that do exist in 
that range and delete them. 

Similarly, you can INSERT 3 
even though line 3 doesn't 
physically exist, and the editor 
will begin numbering your new 
lines as if the line were there. In 
fact, the only time the editor 
won't let you operate on phan
tom lines is if the entire range 
you specify is nonexistent (at 
which time the operation is 
meaningless). 

Although perhaps not ob
vious, this feature can save you 
a lot of work in certain types of 
situations, especially when you 
want to renumber or rese
quence only a portion of the 
data set. 

Line numbers are limited to 
the floating-point precision of
fered by your BASIC interpret
er; for Mits BASIC Version 4.0, 
this is six digits. Thus, line 
numbers such as 10000.1 and 
.987654 are legal, but numbers 
such as 10000.12 and 1.987654 
will be truncated by BASIC 
when you attempt to use them. 

Current Line. The context 
editor maintains a current-line 
concept for convenience. The 
current line is usually always 
the last line processed by the 
previous command. If you don't 
specify the line numbers in a 
command, the editor will 
assume you want to process 
the current line. 

For example, if you type only 
DELETE, the editor will delete 

CONTEXT EDITOR 

1INEERT 
)?'IHIS IS LIN=: A 
)?'IHIS IS LINE B 
)?THIS IS LINE C 
)?THIS IS LINE D 
)? 
4 THIS IS LINE D 
?PRINT 1-4 
1 THIS IS LIN E A 
2 THIS IS LINE B 
3 THIS IS LINE C 
4 THIS IS LINE 0 
1INSEFT 2 BY .1 
)1THIS IS LINE E 
)?THIS IS LINE F 
)? 
2.2 THIS IS LINE F 
?PRINT ALL 
1 THIS I S LINE A 
2 THIS IS LINE B 
2.1 THIS IS LINE E 
2.2 THIS IS LINE F 
3 THIS IS LINE C 

THIS IS LINE D 
?DELETE 
3 THIS IS LINE C 

?NEXT -1 
2.2 THIS IS LINE F 
?CHANGE/LINE F/LINE HI 
2.2 THIS I S LINE H 
?TOf 
1 THIS IS LIN E A 
?FIND/LINE EI 
2.1 THIS IS LINE E 
?C/LINE E/LINE GI 
2.1 THIS IS LINE G 
?P ALL 
1 THIS 
2 THIS 
2 .1 THIS 
2.2 THIS 
3 THIS 
?EXCEF.Pl' 1 
3. C 2 THIS 
?NEX'I - 1 
3.0 1 THIS 
?N -1 
3 THIS 
?P ALL 
1 THIS 
2 THIS 
2 .1 THIS 
2.2 THIS 
3 THIS 
3.01 THIS 
3.02 THIS 
?OVERIAY 2 
)?'IHIS IS 
)?'rHIS IS 
)?THIS I S 
)? 

1.03 THIS 
?P AIL 
1 THIS 
1.C1 THIS 
1.(12 THIS 
1.C3 THIS 
2.1 TH I S 
2.2 THIS 
3 THIS 
3.e1 TH I S 
3.(12 THIS 
?RENUMBER 

I S LINE A 
IS LINE B 
I S LIN =: G 
I S LIN=: H 
IS LINE C 

2 3 BY .01 
IS LINE B 

IS LINE A 

I S LINE C 

IS LINE A 
IS LItlE B 
IS Ll'l;;; G 
IS LI"l ;;; H 
I S LINE C 
I S LINE A 
I S LINE B 

LIN=: x 
LI:-IE Y 
LINE Z 

IS LINE Z 

I S LINE ". 
IS LINE X 
IS LINE Y 
I S LIN:: z 
IS LI"l=: G 
IS LIN::: H 
I S LINE C 
I S LINE A 
I S LINE B 

1 THIS IS LINE A 
?P ALL 
1 THIS IS LINE A 
2 THIS IS LINE X 
3 THIS IS LINE Y 
4 THIS IS LINE Z 
5 TH I S IS LINE G 
6 THIS IS LINE H 
? THIS IS LINE C 
8 ~HIS I S LINE A 
9 THIS IS LINE B 

VERSION 5.0 

User is creating a new data set. 

User defaults to leave ins@rt mode. 
System prints current line. 
User wants to print lines 1-4. 

User wants to insert between lir·es 2 & ? 

User defaults to leave ins@rt rrode. 
System prints current line. 
User wants to see entire ~ata set. 

Delete the current line. 
System backs up to previous "rine 
and makes it current. 
User backs up one line. 

User wants to change text. 

User wants top of data set. 
System prints current line. 
User wants to find text. 
System prints current line. 
User wants to change text. 
System pri~ts current line. 
User wants to see entire data set. 

User wants to duplicate lin@s '& 2 after 3 . 
System pr int s c urrent line . 
User backs up one line. 
System prints current linF . 
User backs up one line . 
System prints current li~? 
User wants to se~ entire jata ~et. 

User want s to r eplace lin e 2 . 

User d@faults to leave insert ~oae . 
System prints current lin@. 
User wants to see entire data s~t. 

User wants to renumb!?r data spt. 
Syste~ prints current line . 
User wants to see entire ~ata set. 

?¥ILL User wants to delete entire data s~t . 
00 YO!) REALLY WANT TO KILL THE DATA SET (YIN)? Y 
?P ALL User ~ants to see entire data SEt. 
THE DAT!I. S8T IS. EMPTY 
?QUIT 
NOFMAL END 

User wants to l eave editor . 

Fig. 2. Sample run. 
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Editor Command Guide 

BOTTOM 

Locate and print the last line of the data set. The bottom line 
will become the current line. BOTTOM followed by INSERT 
will insert new lines at the end of the data set. 

CHANGE <A< B»*TEXT1*TEXT2*< PRALL> 
< ALL> 

Change the first occurrence of TEXT1 to TEXT2. If line num
bers A and B are not specified then change TEXT1 on the 
current line. If only line number A is specified then only line 
A will be changed. If line numbers A and B are specified then 
the first occurrence of TEXT1 on each line in the range A to B 
will be changed. If optional parameter ALL is specified, all 
occurrences of TEXT1 on the current line or range of lines 
will be changed. Only the new current line will be printed. 
Optional parameter PRALL is the same as parameter ALL 
except all occurrences of TEXT1 will be printed. TEXT1 and 
TEXT2 must be surrounded by delimiter symbols (shown 
above as *) which can be any nonalphanumeric character, 
except , of course, those appearing in TEXT1 or TEXT2. 

DELETE < A< B» 

Delete one or more lines from a data set. If line numbers A 
and B are not specified, the current line will be deleted. If on
ly line number A is specified, only line A will be deleted. If 
line numbers A and B are specified, the range of lines A 
through B will be deleted; the current-line pointer will move 
to the line above the deleted range. If the first line of the data 
set is deleted, the current-line pointer will move beyond the 
deleted range. 

EXCERPT <A< B» C< BY N> 

Duplicate line A or lines A through B to after line C. The 
original line A or range of lines A through B remain un
changed. If line numbers A and B are not specified, then the 
current line will be duplicated after line C. The increment 
amount for line numbers inserted after C can be changed 
with the BY N option. 

FIND <A< B»*TEXT1*< PRALL> 

Find the first occurrence of TEXT1 . If line numbers A and B 
are not specified, then FIND will begin with the current line 
and search until it locates TEXT1 or until the bottom of the 
data set is reached . If only line number A is specified, only 
line A will be searched. If line numbers A and B are specified 
then the range of lines A through B will be searched for the 
first occurrence of TEXT1 . FIND will stop and print at each 
occurrence of TEXT1 . To find the next occurrence, merely hit 
RETURN . The editor will continue searching until it finds the 
next occurrence. You can repeat this as many times as you 
wish. If optional parameter PRALL is specified, all occur-

the current line. Similarly, IN
SERT, without any line num
bers specified, will insert im
mediately after the current line. 
This feature allows you to enter 
shorthand commands for fre
quently used operations. 

used to surround text in 
CHANGE and FIND com 
mands. The user must choose 
characters that are not present 
in the text itself. 

For example, if the user had 
the line THIS IS A SAMPL LINE, 
he could correct it to THIS IS A 
SAMPLE LINE by the command: 

If you are ever unsure of thp 
current line, just type PRINT . 
rmwever, the editor will ensure 
that the current line is always 
the previous line printed, and 
will generate automatic print 
calls wherever it is not obvious 
what line is current. 

Delimiters. Delimiters are 
nonalphanumeric characters 
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CHANGE/PL LlNE/PLE LlNEI 
(SLASHES AS DELIMITERS) 

but not by: 

CHANGE PL LINE PLE LINE 
(BLANKS AS DELIMITERS) 

since blanks are part of the 
text. However, he could per-

rences of TEXT1 on the current line or range of lines will be 
found and printed. TEXT1 must be surrounded by delimiter 
symbols (shown above as *) which can be any nonalphanu
meric character, except, of course, those appearing in TEXT1 . 

INSERT <A>< BY N> 

Insert after line A, or after the current line if A is not speci 
fied . If A is ° then insert above the first line of the data set. 
The editor keeps prompting for new lines of text. To leave 
the insert mode, enter a null line. The increment value for in
sertion can be set with the BY N option. The current line be
comes the last line inserted. 

KILL 

Destroy the existing data set and restart the editor. This is 
useful after you have saved your data set on tape and wish 
to begin creating a new one. 

LOAD 

Load a data set from tape. LOAD does an automatic KILL. To 
begin loading, advance tape to where the page was saved 
and type LOAD. 

MOVE <A< B» C< BY N> 

Move line A or lines A through B to after line C. The original 
line A or range of lines A through B is deleted. If line num
bers A and B are not specified, then the current line will be 
moved to after C. The increment amount for line numbers in
serted after C can be changed with the BY N option . 

NEXT < N> 
< +N> 
< -N> 

Move the current-line pOinter + forward or - backward N 
number of lines. If N is not specified , the default is N = 1. The 
current-line pointer will be moved to the line following the 
current line. If + N exceeds the bottom of the data set the 
current-line pointer will be set to the last line of the data set. 
If - N exceeds the top of the data set , the current-line 
pointer will be set to the first line of the data set. In each 
case the new current line will be printed 

OVERLAY <A< B>X BY N> 

Delete one or more lines and enter insert mode. If line num
bers A and B are not specified, the current line will be de
leted and insert mode entered. If only line number A is speci
fied , only line A is deleted and insert mode is entered . If line 
numbers A and B are specified , the range of lines A through 
B is deleted and the insert mode is entered. Insert mode is 
terminated by a null line. The last line inserted becomes the 
current line. The increment value for insertion can be set 
with the BY N option . 

form the same correction by: 

CHANGE PL PLE 
(BLANKS AS DELIMITERS) 

since the blanks are not part of 
the text in this example. 

Fig. 2 illustrates these prin
ciples through a sample run . 

At the heart of the data set is 
a group of four matrices shown 
in Fig. 3. For every line I of text, 
there is an associated text en
try L$(I), a line number L(I), a for
ward link to the next succes
sive line number F(I) and a 
backward pointer to the pre
vious line number B(I). Asso-

ciated with these four matrices 
are two unique pointers: USED 
and UNUSED. 

The used pointer points to 
the first (lowest) line number in 
the data set; the unused pointer 
points to the first vacant slot in 
the matrix, or the next place to 
put a newly inserted line. Thus, 
if USED = 0, the data set is 
empty; if UNUSED = 0, the data 
set is full. A zero entry in the F 
or B matrix indicates the end of 
a forward or backward chain, 
respectively. 

Fig . 3 shows how the matri
ces are initially set up for a new 



PRINT <A< B» < ALL> 

Print a set of lines, along with their line numbers. If line 
numbers A and B are not spec if ied, then print the current 
line. If only line number A is specified, then line A will be 
printed. If line numbers A and B are specified, the range of 
lines A through B will be printed. If optional parameter ALL 
is speci fied , the entire data set is printed. The last line print
ed becomes the current line. 

WRITE command pri nts the entire data set , and is generally 
used to outpu t the final form of a letter, document , etc. 

XRAY 

Console tool used to display all internal links and pointers 
associated with the data set. 

QUIT 

Leave the context editor and return to basic command mode. 

RENUMBER 

Reorganize the data set sequentially by integer line numbers. 

SAVE 

Save the data set on tape. Start tape before you hit RETURN. 

TOP 

Locate and print the first line of the data set. The top line wil l 
become the current line. TOP fol lowed by INSERT wi ll insert 
new lines following the first line of the data set. INSERT 0 
will insert new lines above the top of the data set. 

WRITE 

Same as PRINT except the li ne numbers are not printed . The 

UNUSEr': INI TIAL DATil S FT 
US E D: 0 

10 FO 8 0 L O 

1 2 I) I) 

2 1 1 I} 

3 4 2 I) 

4 5 1 (' 

5 6 u 0 
6 7 5 0 
7 B 6 ~ 

8 9 7 ') 

9 10 8 !} 

10 I) 9 c 

Fig. 3. Four matrices. 

Program listing. data set ; note that t here are no 
entries on the used chain, and 
the unused chain fills the entire 
data set. Only ten entries are 
shown in the figure . In the ac
tual code, there are 60 entries, 
one for each line of a standard 
Teletype page. 

CLEAR3750'I=~'J=0 : K=0:P=0:C=0'B=0,F=0'P·0,U=0,UN=I,S=0'E-0:~=e :L= 0:N=0 
2 Q=60,DIMF(Q),B(Q),L(Q),LS(Q) 

INSERT. Fig. 4 i ll ustrates the 
algorithm employed for insert
ing a new record into the data 
set. First, a check is made to 
see if there is any free space in 
the editor buffer. If there are no 
vacant lines, then UNUSED = 0, 
and an error message that the 
editor buffer is full is forwarded 
to the user. If space is avail
able, a new line is reserved for 
the new record by seizing the 
first free record on the unused 
chain [C = UNUSED) and by de

creasi ng the size of the unused 
chain by one line [UNUSED 
= F(C)). 

Now that the physical space 
exists for the new record, we 
must locate where the new line 
should be linked in order of its 
line number. That is, we must 
eventually arrange the used 
chain so that it is numerically 
ascending by line number. 

Of course, one way to do this 
is to apply a sort routine to the 
entire data set to sort it lowest 
to highest line number. How
ever, even with the very best 
sort routine, it is very slow com
pared to leaving the lines ran
domly placed but linking point
ers to sequentially link the data 

3 BS=" ", AS="A", Z $="Z", XS= "0'" VS= "9", D$c .. , .. ' CS="DI I'CFONTBF.Mn'LSKQX" 
5 PPINTCHPS ( 26) "CONTEXT ED! TO P"TAB( SID "VEl'S I ON 5,0", I'P.I NT, PPI NT, PI' I NT 
6 POKE2507,34,POKE2509,34 
10 FOPI=ITOQ'F(I)=I+I'B(I)=I-I'L(I)=0'L$(Il= .... 'NEXT:F(Q)=0 
I I U=0, UN- I ,M=0, BV-I 
25 L=L(M)'P=I'I$=BS'[NPUTIS'GOSUBI000'IFP<~THEN40 
26 TS=L EFTS (TS, 1) ,FOF.0=ITOI8,IFMIDS(CS,0, ll< > TSTHENNEXT,GOT0200 
30 ONOGOT050, 100,150,200,250,300,350,400,450,500,550.600.65e.730.753,830 
310NO-[6GOT0850,903 
43 IFO=5THENB= 0, GOT0235 
4 I GOT0 2003 
53 S=L,E=L,GOSUBI000,IFR-2THENGOSUBI030,IFP>3THEN2001 
5 I IFP-3THENS=VAL(TSl,E-S,GOSUBI330,IFR=2THENGOSUBI000 
52 IFP-0THENE=VAL(TSl,GOSUBI000,IFE< STHEN2004 
53 I FTS="BV"THENGOSUBI000, BY=VAL (TS), GOT055 
54 IFP=00PP=ITHEN2001 
55 IFBY<IE-40PBY>IE4THEN2004 
60 B=0,F-0IC=U,IFC=0THEN2006 
61 IFC>0ANDL(C)< STHEN C=F(Cl,GOT061 
62 IFC>0ANDL(C)<=ETHENB=C 
63 IFC>0ANDLCCl< =ETHENF=C I L(Cl=0,C=FCC),GOT063 
70 IFB-0ANDF=0THEN2002 
71 M=BCB):IFU=BTHENU=FCF),B(Ul=0,GOT073 
7 2 F(B(B»=F<Fl ,B(FCFl)=B(Bl 
73 FCFl=UN:B(UN) =F,UN=B:M=BCB) 
9 ° I FM= 0THENI1=U 
91 IFO=ITHEN2 100 
92I=S-BV,GOTOI10 
100 I=L,GOSUBI000,IFR>ITHEN2001 
101 IFP=0THENI=VALCTSl:GO SUB I030 
102 I FTS="BY"THENGOSUBI000, BY-VAL (TS l , GOTO 104 
103 IFP>=0THEN2001 
104 IFBY<IE-40PBV>IE4TH EN233 4 
113 B=0,F.U: J =I+BY 
I II IFF> 0ANDLC Fl <JTHENB-,. F- F< Fl' GOTO III 
120 I -VAL CSTPSCI+BY»IC-UN:IFO<>12THENI24 
121 IFR=0 0PL(P»ETHEN 2 100 
122 IS=LS(P),P.FCP)IGOTOI25 
124 IS= .... ' INPUT">"; ISIIFlS ..... THEN2100 
125 IFUN=3THEN2003 
126 UN=F(C),IFF>0ANDI>.L(F)THEN2005 
127 IFB=3THENU=CIGOTOI29 
128 FCB)-CIBCC)=B 
129 FCC)=F,B(Fl=C,BCUNl=3:L(Cl=I:LS(C)=IS:M=C 
130 B=C, GOTOl20 
150 S=L,E=L 
lSI !FU=0THEN2006 
152 GOSUB I "0011 FTS="ALL "THENS-0, E= I E51 GOTO 160 
153 IFP>0THEN2001 
154 IFR-0THENS=VAL(TS),E=SIGOSUBI"001IFF.=2THENGOSUBI000 1IFR>0THEN2001 
155 I FP-0THENE=VALCTS): I FE<STHEN2004 
163 C=U,J=0 
161 IFC>0ANDLCC)<STHENC=FCC):GOTOI61 
17" IFC=00RLCC»ETHENI80 
172 J-I IPRINTLCC)TABCI0lLS(ClIM=CIC-F(C)IGOTOI70 
1 80 I FJ-0THEN2002 
182 GOT025 
200 F~0IC-0IB=e,J=LENCIS )IR.J II~01IFO=5THENB.J 

201 TS-M1DS(IS,J,I)IIFT$<ASOPTS>ZSTHEN207 
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202 
203 
204 
205 
207 
208 
209 
210 
212 
213 
214 
215 
216 
217 
216 
220 
221 
222 
223 
224 
225 
226 
227 
229 
231! 
231 
232 
235 
240 
241 
242 
250 
300 
350 
351 
352 
353 
354 
355 
360 
361 
362 
363 
370 
371 
372 
373 
400 
401 
450 
451 
452 
500 
501 
502 
551!l 
551 
553 
555 
556 
551 
556 
559 
560 
561 
562 
563 
564 
565 
566 
561 
566 
571!l 
511 
512 
573 
514 
515 
516 
560 
562 
563 
584 
585 
586 
567 
590 
61!l0 
651!l 
651 
652 
653 
100 
110 
111 
712 
720 
750 
760 
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TS=MIDSCIS.J.I)IIFTS>=ASANDTS<aZSTHENJ=J-IIIFJ>0THEN202 
I FJ=0THEN2001 
TS=RI GHTS C I $. R-J) II FTS="PRALL "THENI =21 GOT0207 
I _ III FTS<> "ALL"THEN2001 
TS=MIDSCIS.J.I)IIFTS>=XSANDTS<=YSTHEN2001 
IFMIDSCIS.J.I)=TSTHENF-C.C=B.B=J.IFF>0THEN210 
J=J-I: I FJ>0THEN206 
S-L:E=LIIFJ=00RF=0THEN2001 
SS=MIDSCIS.B+I.C-B-I).IFO=5THENES=SS:E-IE5.GOT0214 
ES-M I DS CIS. C+ I. F- C- I ) -
R=9.IFP<BTHENGOSUBI000.IFR>0THEN2001 
IFR=0THENS-VALCTS):E=SIIFP<BTHENGOSUBI000 
IFP<8ANDR=2THENGOSUBI000:IFR>ITHEN2001 
IFR=0THENE-VALCTS) 
I FP<>BTHEN2001 
B=I!l.C=U.IFC-0THEN2006 
IFC>0ANDLCC)<STHENC=FCC),GOT0221 
P=I.IFC-00RLCC»ETHEN240 
IS=LSCC),M=C,TS=SS,G05UBI101!l,F=PIIFR>I!lTHEN235 
B=I.LSCC)=MIDSClS.I.P-K-I)+ES.1 Fl=0THEN230 
F=P. GOSUBI 1I!ll!l,IFR>0THEN230 
LSCC)=LSCC)+MIDSCIS.F,P-F-K)+ES 
I Fl > 0THEN225 
I FO=5THEN21 0111 
LSCC)=LSCC)+MID$CIS.F.LENCIS)-F+I) 
I FO=5THEN2100 
IFI=2THENPRINTLCC)TABCI0)LSCC) 
C-FCC) I GOT0222 
O=0,IFB=I!lTHEN2007 
I Fl< 2THEN2100 
GOT025 
GOT021!l11! 
GOT050 
I FU=0THEN2006 
1=I.GOSUBIC00,K=IIIFR<0THEN355 
I FTS="-"THENI=-I 
GOSUBII!ll!ll!l:IFR<>0THEN21!l01 
K=VALCTS) -
J=M:IFI<I!lTHEN370 
I FJ=0THENPRINT"BOTTOM 0 F DATA SET REACHED", GOT021 I!l0 
I FK"I!lTHEN2100 
J=FCJ).K=K-I.IFJ>0THENM=J 
GOT0360 
1 FJ-0THENPRINT"TOP OF DATA SET REACHED": GOT02100 
I FK=0THEN21 I!l0 
J=BCJ):K=K-I.IFJ>I!lTHENM=J 
GOT0370 
I rue 0THEN 2'''''' 6 
M=U:GOT02100 
F=U.IFU-0THEN2006 
IFFCF»0THENF=FCF):GOT0451 
M=F.GOT02100 
J=U: K= I :M=U 
I FJ=0THEN21 I!l0 
LCJ)=K,K=K+I.J=FCJ)IGOT0501 
S=L.GOSUBI001!l.IFR<>I!lTHEN2001 
I=VALCTS).GOSUBI000:IFR=2THENGOSUBI01!le 
IFR-0THENS=I:I=VALCTS).GOSUBI000.IFR=2THENGOSUBI000.IFR-2THEN201!l1 
E=S.IFR=0THENE=I.I=VALCTS):G05UBI000.IFP,>ITHEN2001 
I FT$<>"BY"THEN559 
GOSUBI0001IFR<>0THEN2001 
BY-VALCTS) ,IFBY< IE-40RBY> IE4THEN2004 
K-01IFE<STHEN2004 
J=I:C=0.B-0:F=0.R=U 
I FR=0THEN2006 
I FLCR)<=JTHENC=R 
I FLCR)<STHENR=FCR): GOT0561 
I FL C R) < -ETHENB=R 
I FR=0THEN5 70 
I FL CR) <=JTHENC"R 
IFLCP,)<=ETHENK=K+IIF-R.R=FCR),GOT0565 
I FR> 0ANDL CR)<-JTHENC-R: R=FC R): GOT0566 
I FB=0THEN2002 
IFO-12THENR=B.K=I:GOTOI10 
R-FCC).IFC-0THENR=U 
I FR=BTHENR- Fe F> 
M=F.IFR>0ANDLCR)<=I+K*BYTHEN2005 
R-B 
I=VALCSTRSCI+By».LCR)-I.IFR<>FTHENR=FCR):GOT0576 
IFBCB)=CORF-CTHEN591!l 
I ru"BTHENU=FC F> 
IFFCC»0THENBCFCC»=B 
IFFCF»0THENBCFCF»=BCB) 
IFBCB»0THENFCBCB»-FCF) 
BCB)-C.IFC>0THENFCF)=FCC):FCC)=BIGOT0590 
FCF)=U.BCU)=F.U=B 
GOT02100 
GOT0550 
C-u.IFu-eTHEN2006 
FORI=ITOQ.IFC>I!lTHENPRINTLSCCl.C=FCCl.GOT0653 
PRINT 
NEXTIGOT025 
REM 
CLOAD*L:CLOAD*F.FORI=ITON.TS="n 
WAIT6.1.I:K~INPC7l:IFK<255THENTS=TS+CHRSCK).GOT0711 

LSCIl=T!:NEXT.U=LC0l:UN=FC0l.M=U 
FORI~ITONIBCFCIllsI.NEXT.BCU)=0:BCUN)=0.FC0lm0:B(0l=0,L(0)=0.GOT025 
P.EM . 

LC0l=U:CSAVE*L.FCI!llzUN:CSAVE*F.FORI=ITONIJ=LENCL!CI»,IFJ=0THEN760 

set according to line numbers. 
To aid In this latter method, two 
pointers, Band F, are set up to 
point to the backward line and 
forward line, respectively, rela
tive to the line number being in
serted. 

The example in Fig. 5 will 
help make this process clear. In 
this example, the data set is ini
tially empty; we are going to in
sert a single new line with line 
number 1. The numbers to the 
left of the slashes in the ex
amples are the original values 
prior to inserting; the numbers 
to the right of the slashes are 
the new values after the IN
SERT command is executed. 
Thus, initially the data set ap
pears empty, exactly as in Fig. 
3 with no lines in the used 
chain, and with the unused 
chain beginning at slot 1 and 
completely filling up all ten 
slots of the data set. 

After the insert operation,_ 
the used chain has a single en
try starting at slot 1, and the 
unused chain has nine entries 
starting at slot 2 and ending at 
slot 10. Remember that a zero 
in the F or B matrix terminates 
a forward or backward pointer 
chain, respectively. Also, recall 
that each of the F and B col
umns actually contains two 
chains, one consisting of used 
entries and one consisting of 
unused entries. 

Finally, and most important, 
the entire operation of the IN
SERT command is portrayed by 
the appearance of slashes in 
the example-all of these op
erations are nothing more than 
pointer changes, and the rela
tively high speed of these oper
ations, even though written in a 
high-level language, enables 
the editor to respond quickly. 

In order to actually perform 
the pointer changes shown in 
the example, the INSERT com
mand code must first locate the 
lines where the pointer changes 
are to take place. There are 
three variables, B, F and C, 
which appear at the bottom of 
each example, and are set up to 
point to these key lines (don't 
confuse the single variables B 
and F with the matrix variables 
B() and F()). 

As shown in Fig. 5, C points 
to the current slot, or the slot 



Radio Shack's personal computer ~ystem? 
This ad just might make you a believer. 

You can't beat 
the 4K system at 

$599 

... or the step-up 
16K system at 

$899 

... or the fast 
4K/printer system at 

$1198 

.. . or the Level-II 
16K/printer/disk 

system at 

$2385 

TRS-80 "Breakthru" 
• TRS-80 microcomputer 
• 12" video display 
• Professional keyboard 
• Power supply 
• Cassette tape recorder 
• 4K RAM, Level-I BASIC 
• 232-page manual 
• 2 game cassettes 

TRS-BO "Sweet 16" 
• Above, except 

includes 16K RAM 

TRS-80 "Educator" 
• Above, except 

includes 4K RAM and 
screen printer 

TRS-80 "Professional" 
• Above, except 

includes 16K RAM, 
disk drive, expansion 
interface, and 
Level-II BASIC 

So how are you gonna beat the system that 
does this much for this little? No way! 

.. . The amazing new 
32K/Level-II/2-diskl 

line printer system at 
$3874 

TRS-80 "Business" 
• Above, except 

includes 32K RAM, 
line printer, 
and two disk drives 

Get detai ls and order now at Radio Shack stores and dea lers in the USA, Canada, UK, Australia, Belg ium, Holland , France, Japan. 
Write Radio Shack, Division of Tandy Co rporation, Dept. C-046/S, 1400 One Tandy Cen ter, Fort Worth , Texas 76102. As k for Catalog TRS-80. 

lIadlo IhaeN R17 

Prices May Vary at Ind ividual Stores and Dealers The biggest name in little computers @ 
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770 FORK-ITOJIF-ASCCMIDSCLSCI).K.I» 
771 WAIT6.128.12B 
772 OUT7.RIFORP-IT05INEXTP.K 
7B0 WAIT6.12B.12B 
781 OUT7.255INEXTIIGOT025 
B00 INPUT .... DO YOU REALLY WANT TO KILL THE DATA SET (Y/N) "I IS 
8 III 1 FLEFTSC IS. I) -"Y"THENPRINTCHRS(26) I GOTO 10 
802 GOT025 
850 REM 
851 POKE2507.58IPOKE25B9.44 
B52 PRINT"NORMAL END"IEND 
91ltll PRINT"UNUSED -"UN" USED -"U" B - "B" F -"F" C -"CIPI'INT 
9 II PRINT" 1"~" F"," S"," Lit 
9t1l2 PRINTIFORI-ITOPWIPRINTI.FCI).BCI).LCI)INEXTIGOT025 
I 8 til til II--IIJ-LEN( 1 S) 11 FP"JTHENTS-""I RETURN 
ItIl81 FOIIP-PTOJIIFMIDS(IS.P.I)-BSTHENNEXTIIIETURN 
I 8 til 2 R-2IK-PITS-HIDSCIS.P.I)IIFTS"-ASANDTsc-ZSTHENIBIB 
1883 JFTS"-XSANDfSc-YSOIITS-DSTHENI807 
1004 P-P+IIIIETVRN 
108' FOIIP-PTOJITS-HIDS(IS.P.I) 
108B IFTS"-XSANDTSc-YSOIITS-DSTHENR-BINEXT 
1889 TS-HJDSCIS.K.P-K)IIIETURN 
1810 FOIIP-PTOJITS-MIDSCIS.P.I) 
1811 IFTS"-ASANDTSc-ZSTHENR-hNEXT 
1012 TS-HIDS(IS.K.P-K)IRETURN 
1108 K-LENCTS) I FOIIJ-PTOLENCIS) I IFMIDS(IS.J.K)<>TSTHENNEXTIR-11 IIETURN 
1181 IFLEN(U)-tIlTHENl-e 
111'12 P-J+KIR-8IRETURN 
2e8B PRINT"NOT A COMMAND" IGOT025 
2801 PRINT"SYNTAX ERROF!"IGOT025 
2082 PRINT"ILLEGAL LINE NUHBER"IGOT025 
2883 PRINT"EDlTOR BUFFEII FULL"IGOT02It1ltll 
2t1ll!" PIIINT"PAIIAHETEII VALUE EIIIIOR"IGOT025 
21'185 P'UNT"NOT ENOUGH SPACE TO INSERT"I GOT0211!le 
2886 PIIINT"THE DATA SET IS EMPTY" I GOT025 
2887 PRINT"TEXT COULD NOT BE FOUND" I GOT021118 
2188 IFM-8THEN2886 
2182 PIIINTL(H)TAB(IB)LS(M)IGOT025 
OK 

UNUSED: 1/2 
USED: 0 /1 

I() FO B () 

1 2/0 !) 

2 3 1/i) 

3 4 2 
4 5 3 
5 6 4 
6 7 5 
7 8 6 
8 9 7 

9 10 8 
11) 0 9 

E=C F=C C=1 

Fig. 5. 

UNUSED: 1/5 
USED: 3 

I() FO B() 

1 5/2 0/4 
2 0 4/1 
3 4 0 
4 2/1 3 
5 6 1 
6 7 5 
7 8 6 
8 9 7 
9 10 8 
11) 0 9 

E=4 F=2 C=1 

Fig. 6. 
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I NSERTI NG 1 

LO 

[ 1 1 

I NSERTI NG 18 

LO 

[ 18 1 
2 0 
1 
4 

where the new record will be in
serted. B is a backward pointer 
which points to the line with the 
next lowest line number com
pared to the line number of the 
line being added. F is a forward 
pOinter and points to the line 
with the next higher line num
ber compared to the line num
ber of the line being added. It is 
on these three lines that all ac
tion or pointer changes will 
occur. 

The part of the insert algo
rithm that searches through the 
data set and sets up these 
three pointers is shown in Fig. 4 
from point A to B. Once we are 

~ INSERT ALGOR ITHM 

l--- ---- -[ J : LlNE NUMBER OF LINE TO BE INSERTED] 

<6>'----[ERROR. EOITOR BUFFER FUL LJ 

oN 
o 

C=UNUSED 
UNUSED=F(C) 1-------- [ F INO LOCA TI ON FOR NEW LINE] 

a,o 
F = USE D 

:--- --- --0 
o 

:-- - ----- [ ARE WE I NSERT I NG AT END OF CHAIN ~] 

0'---~ 
: ~ - -- - --- [ S HOU L D NEW LINE C OM E BEFOR E LINE F ?] 

0 "---[ a'F, F'FIFI J- - -0 

o r-- [ARE WE INSERTING AT BEGINNING OF CHAIN r ] 

0~~-: 
I

Y ~~~~:~ 
USED=C I 

o 
o I _______ 

J 

o 
o 

B(Fl =C 
F(Cl=F 
B(UNUSEOj=O 

o 

o 

~ 

UNUEE[,: 
[SED : 

I () F O 

1 2 
2 0 
3 1/4 
4 5/1 
5 6 
6 7 
7 8 
8 9 
9 10 
10 0 

E= 3 F=1 

Fig. 4. Insert algorithm. 

4/ 5 I NSER7I NG 4 
3 

E () L(J 

3/4 17 
1 20 
0 1 
0/3 [ 4 1 
4/ 0 
5 
6 
7 
8 
9 

C=4 

Fig. 7. 



at point B, the actual pOinter 
changes can begin. 

In performing the final part of 
the insert operation, four cases 
must be handled: (1) the new 
record, the only one in the data 
set ; (2) the new record at the 
end of the data set ; (3) the new 
record at the front of the data 
set ; and (4) the new record with
in the middle of the data set. 
The insert algorithm must alter 
the data set pointers differently 
for each of these cases. 

The illustrations in Figs. 5, 6 
and 7 show how the algorithm 

selves as well as the actual 
number of pointers that are 
changed. 

DELETE. Fig . 8 shows the 
algorithm for deleting a line 
from the data set. The first step 
is to locate the slots in the 
data set where pointers will 
change. To do this, the program 
searches the used chain of the 
data set and sets up the vari
ables Band F to key slots. 

Fig. 9 illustrates this with an 
example. The variables Band F 
appear at the bottom of the il
lustrations. Band F are set up 

reacts to different situations by to point to the slot containing 
varying the pointers them- the line number and text to be 

~ DELETE ALGORITHM 

: --------[S=LlNE NUMBER OF LIN E TO 8E DELETED] 

: --------[FIND THE LI NE TO DEL E TE ] 

B-O 
C z USED 
F =Q 

1- ------0 
0'---- [ER ROR. LINE NOT FOU ND] 

,N 

1--------[I S C THE ONE TO BE DELETED ~] 

t\g~: ~ ~--- [e.F(el ] --0 

,Y , 

F= C 

i-------- [ARE WE OELET ING T HE FIRST RECORD] 

I [ON T HE CHA IN r J 
0"-- - [ USED- F( F I. B !USE DI.O ] ---@ 

o r- - [ FOUND THE LINE TO DEL ETE . CORREcr ] 

: - - - _ .J [POINT ERS IN PR EDECESSOR AND SUCCE SSOR . ] 
F(B{Bl)::F(F) 

B(F(FII· B(BI 
, , 
:-- -- ---- [ FRE E UP SPACE IN UNUSED CHAIN] 

F(F)=UNUSED 
B (U NUS ED )= F 
UNUSED= B , , 

~ 
Fig. 8. Delete algorithm. 

UNUSE[' : 2/1 DELETI NG 1 
USED : 1/0 

10 FO B O LO 

1 0/ 2 0 [ 1 ] 
2 3 0/1 
3 4 2 
4 5 3 
5 6 4 
6 7 5 
7 8 6 
8 9 7 
9 10 8 
10 1) 9 

8= 1 F=1 

Fig. 9. 

deleted . 
After the slots where pointer 

changes are to occur are locat
ed, the final operation of the 
DELETE command is to change 
pointers on these lines to main
tain the used chain in numer
ically ascending order of line 
numbers. 

There are three cases the 
algorithm must consider: (1) the 
record to be deleted is at the 
front of the chain; (2) the record 
to be deleted is at the back of 
the chain; (3) the record to be 
deleted is within the middle of 
the chain . The examples in 
Figs. 9 and 10 illustrate several 

~ MOVE ALGORITHM 

: - ------- [RENUMBER LINE BEING MOVED TO NEW VALUE] 

; - -- - - - -- [00 WE NEED TO CHANGE ONLY POINTERS ?] 

8(9l ' 0 
OR F oe N- - - 0 

: ~-- ----- [MOVING FIRST LINE OF CHAIN p] 

~"--~ 
I N USEO=F(F) 

, ' I _______ J 

:-------- [MOV ING TO WIT HI N AN EXISTING RANGE ?] 

0"---: 
IN B(F(C)) :s B 
, , 
I _______ J 

:-------- [MOVING END OF CHAIN ?] 

~~--, 
~B(F(F;I.B(BI 

, ' I _ _ __ _ _ _ J 

:-------- [MOVING FRONT OF CHAIN?] 

~~--, 
"'VF(B(B;I.F(FI , , 

I _______ ..J 

: -------- [NOW LINK MOVED LINE TO DESTiNATION] 

B(BI ·e 

: - - - - - --- [MOVING TO FRONT OF CHAIN?] 

~~--, 
~ F(Fl~F(C) 

:v F(e}: B 

F(F):USED I 
8{uSEOl a F 
USED:: B , ' I _______ J 

:- -------0 , 

~ 
Fig. 11. Move algorithm. 

UNUSEC : 5/1 D';L e:T I NG 17 
USED : 3 

10 F O 8 0 LO 

1 2/ 5 4/1) [ 17 ] 
2 I) 1/ 4 20 
3 4 I) 1 
4 1/2 3 4 
5 6 1) /1 
6 7 5 
7 8 6 
8 9 7 
9 10 8 
1C 1) 9 

E=1 F =1 

Fig. 10. 
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of these cases. 
Note that the record is really 

not physically deleted, but 
rather, pointers are changed so 
that it is transferred from the 
used chain to the unused chain 
and thus appears deleted. This 
is 'a design feature of the editor 
that greatly saves time. 

MOVE. The MOVE command 
algorithm is shown in Fig. 11, 
with supporting examples in 

UNUSED: 5 
USED: 3/4 

IO FO BO 

1 2 4 
2 0/3 1 
3 4/0 0/2 
4 1 3/0 
5 6 0 
6 7 5 
7 8 6 
8 9 7 
9 10 !' 
10 ') 9 

B=1 F=1 C=2 

Figs. 12, 13 and 14. Once again, 
the first part of the algorithm in
volves identifying the slots 
where pointers must be 
.changed. The three variables 8, 
F and C are set up to perform 
this function; these variables 
appear at the bottom of each 
example. 

8 and F both point to the slot 
containing the line to be 
moved. C pOints to the slot 

MOVE 1 ""0 AFT ER 20 

LO 

17 
21) 
( 1 ) 
4 

Fig. 12. 

UNUSED: 4 MOVE 2 '!'0 8':F0RE 1 
USED: 1/2 

IO FO B O LO 

1 2/3 0/2 1 
2 3/1 1/0 ( 2 ) 
3 0 2/1 3 
4 5 I) 

5 6 4 
6 7 5 
7 B 6 
8 9 7 
9 10 8 
10 ~ 9 

B=2 1"=2 c=o 

Fig. 13. 

UNUSED: 5 MOVE 17 TO AFTER 1 
USED: 3 

IO FO BO L() 

1 2/4 4/3 ( 17 1 
2 ) 1/4 2(' 
3 4/1 <) 1 
4 1/2 3/1 
5 6 " 6 7 5 
7 8 6 
0 9 7 

9 10 8" 
10 " 9 

B=1 1"=1 C=3 

Fig. 14. 
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whose line number is immedi
ately before the destination 
line number of the line being 
moved. Or, in other words, after 
the line is moved, C will point to 
the slot containing the im
mediately preceding line. 

This part changes pointers in 
the data set in order to imple
ment the move. 

There are several important 
cases that the algorithm must 
handle: (1) a line is being moved 
from the front of the data set; 
(2) a line is being moved from 
the back of the data set; (3) a 
line is being moved from within 

After 8, F and C have been 
set up, the final portion of the 
move algorithm is executed. 

N NUMBER OF LINES IN EDITOR BUFFER (CURRENTLY 60) 
B(N) BACKWARD POINTER ARRAY 
F(N) FORWARD POINTER ARRAY 
L(N) LINE NUMBER ARRAY 
L$(N) LINE TEXT ARRAY 

A$ 
Z$ 
X$ 
Y$ 
D$ 
B$ 

C$ 

o 

1$ 
T$ 

S$ 
E$ 

B 
C 
F 

L 
M 

P 

U 
UN 

BY 

I 
J 
K 

R 

"A" 
" Z" 
"0" 
"9" 

" DIPCFONTBRMEWLSKOX" COMMAND STRING CONTAINING 
FIRST LETIER OF EACH COMMAND. 
OPERATION CODE 

1 = DELETE, 2 = INSERT, 3 = PRINT, 4 = CHANGE 
5 = FIND, 6 = OVERLAY, 7 = NEXT, 8 = TOP 
9= BOTIOM, 10=RENUMBER, 11 =MOVE, 12=EXCERPT 
13 = WRITE, 14 = LOAD, 15 = SAVE, 16 = KILL 
17=OUIT, 18=XRAY 

INPUT STRING FROM USER'S TERMINAL 
TEMPORARY STRING 

OLD TEXT 
NEW TEXT 

BACKWARD POINTER 
CURRENT POINTER 
FORWARD POINTER 

CURRENT LINE NUMBER 
CURRENT LINE INDEX 

CHARACTER POINTER 

USED CHAIN POINTER 
UNUSED CHAIN POINTER 

LINE NUMBER INCREMENT VALUE 

TEMPORARY VARIABLE 
TEMPORARY VARIABLE 
TEMPORARY VARIABLE 

RETURN CODE FROM TEXT PROCESSING SUBROUTINE 

Fig. 15. Program variables . 

(LI NE NUMBER 1 [ FUNCTION 1 

1- 24 
25- 49 
50-99 
100-14 9 
150-199 
20('-249 
250-299 
300-?49 
35 0- 39 9 
400-449 
450-499 
500-549 
550-599 
6 00- 6 49 
650-69 9 
7('0-74 9 
75 t:-799 
8CO-e49 
850 - 89 9 
900- 9 49 

1C ()O- 1899 

2000- 2099 
2 100-2 199 

INI T I ALIZATIOt'! 
COMMAND PROCESSOR 
DEr.ET~ 

INSERT 
PRINT 
CHANGE 
FIND 
OVERLAY 
NEXT 
TOP 
BOTTOM 
~ENUMBER 

MOVE 
EXCERPT 
WR I TE 
LOAD 
SAVE 
KILL 
QUIT 
XRAY 

EXTRACT NEXT PARAMETER 

PRINT ERROR ME SS AGES 
PRINT CURRENT lINE 

Fig. 16. Program index. 



the data set; (4) a line is being 
moved to the front of the data 
set; (5) a line is being moved to 
the back of the data set ; (6) a 
line is being moved to within 
the data set. 

NOT A COMMAND 

Note that as shown in the ex
amples, no data is physically 
moved. Rather, all pointers are 
rearranged to relink the data 
set so it appears to have been 
moved . Again, this design 

The command entered is not one of the legal recognized 
commands available. See Fig. 1 for the list of possible 
commands. 

TEXT COULD NOT BE FOUND 
The text being searched for could not be found within 
the range of lines being operated on. 

BOnOM OF DATA SET REACHED 
The user attempted to move beyond the current lower 
boundary of the data set. 

TOP OF DATA REACHED 
The user attempted to move beyond the current upper 
limit of the data set. 

THE DATA SET IS EMPTY 
The user requested a command but there is no data to 
act upon. 

SYNTAX ERROR 
Error in command format, options, or delimiters which 
results in ambiguous interpretation by the editor. 

ILLEGAL LINE NUMBER 
Line specified which does not exist or is out of range. 

EDITOR BUFFER FULL 
The editor buffer is filled to capacity . The program can 
be changed to extend this limit. 

PARAMETER VALUE ERROR 
By value is < .0001 or> 10,000 or last line of range is less 
than first line of range. 

NOT ENOUGH SPACE TO INSERT 
Attempt to insert or move on top of existing lines. This 
usually means the BY value is not low enough to allow 
the full range of lines to be inserted or moved. The last 
line printed is the last line moved or inserted. If the BY 
value is already at its lowest allowed value (.0001) and 
there is still no room, the RENUMBER command can be 
invoked to clean up the data set and provide additional 
room. 

Fig. 17. Output messages. 

feature saves time. 

Conclusion 

Version 5.0 of the editor adds 
a new philosophy to DELETE, 
OVERLAY and MOVE com
mands. Rather than operate on 
one line at a time as shown in 
the examples , these com
mands now operate on an en
tire range of lines at once. 
Thus, while it used to take 
roughly five times as long to 
delete five lines as it did for one 
line, it now takes no additional 
time to DELETE or OVERLAY a 
complete range of lines. 

The MOVE command oper
ates similarly, but is not as fast 
since it still must physically 
change all line numbers in the 

range of lines being moved. 
Also, the MOVE command has 
a nice feature that first checks 
if the entire move can take 
place successfully. If it deter
mines that it can, it will go 
ahead and execute it; other
wise, it will print an error. 

Many commercial editors 
operate on a line-at-a-time 
basis and can leave you strand
ed halfway through a move if 
the current line being moved 
won't fit at its new destination. 
Interestingly enough, the algo
rithms to operate on an entire 
range are nearly the same as 
those for the single line case; 
the main difference is that the 
Band F single variables are set 
up differently to start with .• 

1) For those who want to label the pages of text they are saving 
and loading, the SAVE and LOAD commands can be changed to 
SAVE < NAME> and LOAD <NAME>, where <NAME> is a single 
character file name. To add this tape file header feature, insert 
the following lines: 

701 GOSUB1000:IFR<OTHEN710 
702 R = ASC(LEFT$(T$,1)) 
703 WAIT6,1,1:IFINP(7) <>RTHEN703 
751 . GOSUB1000:IFR<OTHEN760 
752 WAIT6,128,128:0UT7 ,ASC(LEFT$(T$,1)) 

2) For Mits 8K BASIC 4.0, add the following lines to the code to 
allow commas & colons to appear in text: 

6 POKE2507,34:POKE2509,34 
851 POKE2507,58:POKE2509,44 

By doing this, BASIC will be altered upon editor initialization, 
and restored to normal when the user leaves the editor via the 
QUIT command. 

Fig. 18. Special options. 

fiiiiiiiiii-A nE NTIO N Aiiiiiiiiiiiiiiiiiil 
NORTH STAR USERS 

.------TRS-80 OWNERS!----..... 

ARIAN: 8080/Z·80 Operating Sys tem, Assembler, Tex i 
~ Debugger, Dynamic File Capabilities. Save & Load 
SourceiOBJ . Files to Di sk . Residen t and Custom Com· 
mands. Truly a powerful , yet easy to use Operating System . 

= = = » $50.00 

INVESTMENT PAC K: Siocks, Bonds, etc. Statistical 
Analysis, Portfol io Management, Options. much more. 

= = =» $25.00 

FAMILY PACK: Programs l or home and family . Includes 
Mail list , Phone List . Recipe Analysis, Home Budget, 
much more. 

= = =» $25.00 

ASSEMBL Y LANGUAGE PROGRAMMING COURSE: Level 
"1, begi nners. Tired 01 not understanding Assem. Lang. 
programs? Get this course and begin writing your own code. 

= = =» $25.00 

TYPING COURSE: If you 're still using " hunt and peck" then 
you need Supersoft' s Typing Course! 

~ 
= = = » $25.00 

(Illinois residents add 5% sales tax) 

IUP~~/Off ~S61 

CASS ETTE SO FTWARE FOR TRS-OO 

~:~~i·~:stl~r:;g~aOgn~to~;;;g%r~~~ ~Oc1 ~d~?e~~~!k a~~.~::r~ 
feature if our program bombs. User manual & Z80 
reference manua l included. Thi s is a sepa ra te package 
and cannot be combined wi th other programs for qty. dis
counts. Please spec ify if for 4K o r 16K ram and for Level I 
or Leve l II. $0.95 + .50 postage & handl ing. 

#1825-Teletype Interface-Machine language program 
to send & receive Baudot TTY at 60 or 100 wpm using 
TRS-80 cassette plugs. Requires 2 common ICs, 2 op
tiona l isolators and + 5 Vdc. 

#0102·AII·Star Baseball #1402·Nim/Batnum 
#0318-Craps/Reverse #1305·Math Educator 
#181 2·Real·Time Lander #2321·Wumpus 
#1920-Star Trek-{4k or 16k Levell o r 16k Level II only} 
#0612-File Locator #1518-0riental Rings 
#0218-Biorhythm 

Order by Cat. No. and Name. All programs run in 
min imu m 4K level I or l eve lll exce pt as noted. If order· 
ing for level II, add " -ll " after Cat. No. and " l evel li lt 
afte r name. Level I will be shipped unless specified! 
Prices: $7.95 ea ., $13 .95 for 2, $23.95 for 4, 6 or more $5.00 
ea. Please include $.50 for eac h program fo r postage & 
handling. Check, Money Order, Visa or Master Charge 
on ly. No C.O.D. 

In the works-Ava il abl e soon wil l be a se ries Small 
Business programs for the 32K Sys tem using mini-discs 
and line printer. We' ll keep you pos ted. 

Esstoo-Deetoo Products E29 
P.o. Box 6128 Shreveport , LA 71106 

THIS MONTH'S SPECIALS 
FROM CIT 

• Floppy Kit 
SABOl floppy (8") & disk cont . kit (5-100) ....... . .. $579 

• Mini Floppy Kit 
SA400 mini floppy, cant ., cables, pwr/cablnet, DOS . . $599 

• Add On Floppy Drlvtl 
SA8OOI1 (8" ) floppy . . 
SA400 mini floppy . . 

• Mll eelleneoua 

...... $479 
... $285 

CP/M Operating System/manuals . . ..... $ 85 
8" Memorex OIskelles (18M comp.) .... . .... . ..... $3.50 
8" Verbatim Diskettes (18M camp.) . . . .. . . $3.99 
4" diskettes (N. Slar). . . .... .. . ...... . ... $3.39 
Cables . .. . . .... . ... . ............ , .... . ... . .. $ 40 
Pwr Supply/Cab. (mini lIoppy) . .. . .. .., ... . . . ... $ 70 
Pwr SupplylCab. (flOPPY) ... . . . .. . .... . ........ . . $225 
Pwr Supply/Cab. (3I1opples) .. . . . . . . .. . ..... .. '. $355 

(714) 979·9920 

NTERFACE 
ECHNOLOGY ~

MPUTER 

C87 2080 S. Grand Avenue 
Santa Ana, CA 92705 
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Bill Welborn 
2221 W. Franklin St. 
Evansville IN 47712 

At Last: 
A Client Timekeeping System 

Many different businesses have to accurately keep track of the time expended, or spent 
with a client ... for billing purposes. What better way to put the computer to work? 

This is a fantastic article . .. for 
several reasons. First, if you 
want to see someone get really 
excited about it, try taking it to 
your lawyer and see what he 
has to say. A lawyer once said 
tha t having a computer only for 
keeping track of client time 
would be worthwhile. No telling 
how true that was, but the value 
he placed on such a program 
was certainly impressive. Then 

HOURS 

along comes Bill Welborn, at
torney-at-Iaw, who has generat
ed such a program! Aside from 
the value of the program itself 
(and it applies to businesses 
other than law firms), there are 
several " hidden " features that 
make the article worthwhile 
reading for everyone. Bill 
discusses some conversion 
techniques going from IBM 370 
BASIC to some of the popular 

REM INPUTS DATA FOR HOURLY CHARGES_ 
REM 

microsystem BASICs ... and 
he has some interesting com
ments on dealing with custom
ers and the importance of back
up data files .-Eds. 

Do you own a business 
where clients or cus

tomers are billed by the hour? 

10 
15 
20 
30 
35 
40 
50 
60 
70 
80 
90 
95 

PRINT " NOTE : FOR EXPENSES, ENTER AN ' E ' INSTEAD OF DATE, THEN": 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
205 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 

PRINT " THE DATE- SERVICE AS ONE ITEM, A ZERO AND, FINALLY, THE AMOUNT_" 
REM 
REM NAME THE FILE AND INITIALIZE THE RECORD POINTER (C) 
FILES HOURS1 
LET c=o 
REM TELL THE CPU WHERE TO GO ON FINDING A BLANK RECORD TO WRITE ON 
IF END OF 1 THEN 130 
REM FIND BLANK RECORD 
REM 
LET C=C+1 
READ #1 ,C; A$ 
GOTO 100 
PRINT C: "CLIENT NAME,PROJECT ": 
REM C (RECORD NUMBER) SHOWS WHAT RECORD YOU ARE ON_ 
REM WHEN INSTRUCTIONS ABOVE PRINT, A BLANK REC. HAS BEEN FOUND 
REM AND IS WAITING FOR DATA INPUT_ 
INPUT A$,B$ 
PRINT "DATE , SERVICE , BY,HRS " : 
REM ABOVE PROMPTS THE OPERATOR. NOW, ALLOW ENTRY OF DATA . 
INPUT M$ , C$,P,D 
REM 
REM GIVE OPERATOR A CHANCE TO CORRECT ERRORS AND THEN l·mITE TO FILE 
PRINT "ALL CORRECT" : 
INPUT E$ 
IF E$="N" THEN 130 
WRITE 1,C;A$,B$,M$ , C$,P,D ; END 
PRINT "ANOTHER ENTRY" : 
INPUT F$ 
IF F$="Y" THEN 90 
REM IF THERE IS MORE DATA , WE LOOP AND GET NEW RECORD . IF NOT, END IT. 
END 

Fig. 1. HOURS. The data input program written in IBM 370 BASIC, Version 3.1. See text for details. 
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. . . know anyone who does? ... 
w.ant to set up a computer
bill ing service for such a 
business? If you can answer 
any of these questions in the af
firmative , these programs are 
for you. 

Such businesses include law 
offices , accounting firms , 
surveying companies , con 
sulting firms and others in 
which a client comes in , 
describes his problem, and the 
firm charges an hourly rate for 
trying to work that problem 
through to a solution. The rate 
might run anywhere from ten to 
one hundred dollars per hour, 
depending on the type of firm 
and the nature of the problem. 

Although IBM, DEC and other 
hardware manufacturers have 
excellent program packages 
for hourly billing (which work 
only on their $30,000 wonders, 
of course), they are about the 
only companies offering such 
software for the above 
businesses. For example, al
though there are f ive computer
billing services in my area (a 
city of over 175,000), none of 
them offers a billing service 
tailored to the needs of the pro
fessional office . Their pro
grams are for department-store 
and other retail operations. I 
have presented here two pro
grams that just might give you 
a start on that market in your 
town, even if you can 't use 



Name 

C 
A$ 
B$ 
M$ 

C$ 
P 
D 

U$ 
Z 
Z1 
Z2 
D1 
D2 
D3 

M,K 
X$,Z$ 

HOURS-variables: 

Description 

Record counter (pointer) 
Client names 
Client project name 
Date field (Also used as key 

when it contains an E) 
Service rendered 
Partner code-who did work 
Hours used for service (or dollar 

amount in an expense record) 

H RSCAL-variables: 

SAME AS ABOVE, EXCEPT: 

Date of billing 
Rate per hour 
Product of rate times hours 
Z1 rounded to cents (#####.##) 
Total of hours 
Total of expense record dollar amounts 
Grand total of Z2 + D2 (amount of bill) 
Record counters (pointers) 
Same as A$,B$, except input f rom term inal 

Fig . 2. List of variables used in both programs. Most micro-based 
BASICs permit more than one letter + number variable names; 
rename the variables for clarity if you wish . 

them yourself . 
Remember, too , that to the 

extent you use your computer 
for a business purpose, you can 
probably deduct a portion of 
the expense for upkeep (as well 
as depreciate a portion of the 
cost of your system) when April 
15 rolls around. See your ac
countant or tax lawyer for 
details (and hope he is right!) . 

Why the Programs? 

So, I asked the people who did 
the original programming to 
quote me a price. Wow! . .. it 
would astound you . They had 
apparently undercharged a 
great deal on the main package 
and figured it was time to make 
up the loss. So, forget that! 

Then, after a while, I asked 
the computer center where the 
IBM monster is located how 
much more a month it would 
cost us to add BASIC facilities 
(including three or four data 
files) to our system. Believe it 
or not , the answer was $35, 
plus $50 per hour of CPU t ime 
over one-half hour. Man , I was 
in! Not only could I have our 
hourly billing done by com
puter, but I could also have a 
lot of fun playing around with 

all the Kilobaud programs that 
were just then being published. 

I ordered the BASIC hookup, 
enrolled in a computer-science 
course at one of the local 
universities, and got to work. 
(By the way, we have yet to use 
that first half hour of CPU time, 
despite extensive use of the 
BASIC system for much more 
than is described here.) As a 
novice at programming, I took 
a while to come up with the 
right concept for hourly billing 
-and a little while longer to 
get the programs to work as I 
wanted them to . But, I did learn 
a lot ... I still am. And, the pro
grams do work. 

Some Road Maps 

We're going to go through 
the programs in detail 
together. Where it seems ap
propriate, I'll comment on 
features not found on most 
micro-BASICs and what to do 
about the problems thus 
presented (later, I will present a 
separate section on this same 
subject). 

Then, and throughout , I'm 
going to beat you to the draw 
and make some critical com
ments about the programs: 
They are basic, as well as 
BASIC. I will have some com
ments and suggestions about 
making the programs better as 
well as modifications for faster 
operat ion and different con
ceptions of the problem to be 
solved . 

Finally, if you 're still with me 
at that point, we will explore 
some ways that the programs 
can be made to work with tape 
instead of disk. Get your com
puter 's BASIC manual and a 

beer (or something) and let's 
get started. 

General Information 

There are two main pro
grams: HOURS and HRSCAL. 
The first permits entry onto a 
file of time spent for particular 
clients, and the second pro
gram prints the bills. Both pro
grams assume that you are 
working with files on disk that: 
(a) have been allocated in the 
system; (b) are random access; 
(c) start with record #1 ; (d) con

tain 128 bytes per record; and 
(e) have a maximum of 256 
records per file . If these 
assumptions are not valid for 
your system, please don't give 
up just yet; the programs (as 
listed) are not really random 
access and should work with 
tape, as we will discover later. 

Hours 

The listing is in Fig. 1; the list 
of variables is shown in Fig. 2. 
In the following text , numbers 
in parentheses are statement 
numbers. For now, forget state
ment 20, alright? 

First , open the file for access 
(read and write). This is the 
statement FILES HOURS1 (50). 
HOURS1 is the name of the file, 
and the statement works in the 
IBM implementation of BASIC, 
but probably won 't in yours. 
You ' ll just have to look in your 
manual and see what you need 
to do. For example, in the ex
cellent BASIC implementation 
by Alpha-Micro Technology for 
their 16-bit microcomputer, the 
statement would be: 

50 OPEN #1, " HOURS1 ".RANDOM ,64.C 

In most all disk systems, 
after the file has been opened it 

I am a member of a three
man law office. Several years . 
ago, I designed (but did not pro
gram- it's in IBM 370 assembly 
language!) a fairly extensive 
billing system for our office. 
Th is system is still running on a 
line to the IBM 370, but soon we 
will have our own micro doing 
the work . Anyway, the main 

'system does not have pro
visions for hourly billing of 
clients; we generally just don 't 
work that way. Usually, when a 
client has a case for us, we 
quote him a fee out front and 
that's that - if we go over, we 
just have to eat the loss. 

260 REM IF MORE FOR SAME CLIENT & PROJECT, STEP RECORD 
270 REM COUNTER AND PROCEED--NO SEARCH FOR BLANK RECORD . 
280 PRINT "ANOTHER ENTRY FOR SAME CLI ENT AND PROJECT " : 

However, after the system 
was in operation, I found out 
that there were enough ex
ceptions to our usual way of do
ing business that it was rapidly 
becoming a real drag to do the 
hourly-rate billing manually . 

290 INPUT F$ 
295 IF F$ =" N" THEN 340 
300 LET C=C+ l 
31 0 GOTO 1 80 
320 REM IF THERE IS NO MORE DATA FOR SAME CLIENT, SEE I F 
330 REM THERE IS MORE FOR ANOTHER : IF so, LOOP. 
340 PRINT "MORE FOR DIFFERENT CLIENT OR PROJ ECT": 
350 INPUT F$ 
360 IF F$="Y " THEN 100 
370 REM .IF NO FURTHER DATA, ENDIT 
380 END 

Fig. 3. Additions/substitutions to HOURS. Use is explained in text. Please observe cautions out
lined there. 



IF C>255 THEN PRINT " FILE FULL": GOTO 300 

Example 1. 

HOURS 3/8/78 WED 14:21 

)lOTE: FOR EXPENSES , ENTER AN E INSTEAD OF THE DATE, THEN 
THE DATE-SERVICE AS ONE ITEM, ' BY' AND , FINALLY , THE AMOUNT 

1 CLIENT NAME , PROJECT? JOHN S~IITH , IHVORCE 
DATE , SERVICE , BY , HRS? 11/1117 , INITIAL CONFERENCE,3 , 2.5 
ALL CORRECT? Y 

2 CL I ENT NAME,PROJECT? PETE JONES , TRU STEE 
DATE, SERVICE,BY , HRS? 1/ 12/77 , TELCON JUDGE RE APPOINTMENT , 2, . S 
ALL CORRECT? Y 
ANOT HER ENTRY? Y 

3 CLIENT NAME , PROJECT? JO HN SMITH , PETERS CONTRACT 
DATE , SERVICE , BY , HRS? 12/1/77 , REVIEW OLD CONTRACT, 1 , 3 . 25 
ALL CORRECT? Y 
ANOTHER ENTRY? Y 

4 CLIENT NAME,PROJ ECT? JOHN SMITH , DIVORCE 
DATE , SERVICE ,BY,HRS? E,11/2/77 FILI NG FEE, O,28 
ALL CORRECT? Y 
ANOTHER ENTRY? Y 

5 CLIENT NAME , PROJECT? PETE JONES,TRUSETT 

Underscored 
items were input 

by operator. 
DATE , SERVICE , BY,HRS? 1/ 15/78 , COURT HEARING , 2 ,4 .5 L-________ ~ 
ALL CORRECT? N 

5 CLIENT NAME, PROJECT? PETE JONES , TRUSTEE 
DATE,ScHVICE , BY,HRS? 1/15/78 , COURT HEARING , 2,4.5 
ALL CORRECT? Y 
ANOTHER ENTRY? Y 

6 CLIENT NAME , PROJECT? JOHN SMITH , DIVORCE 
DATE , SERVICE , BY , HRS? 11/6/77 , FINAL HEARING, 2,l.5 
ALL CORRECT Y 

7 CLIENT NAME , PROJECT? J OHN SMITH , PETERS CONTRACT 
DATE,SERVICE , BY , HRS? E , 12/3/76 L. D. PHONECALL:N .Y. , 2,5 . 67 
ALL CORRECT? Y 
ANOTHER ENTRY ? ~ 

Fig. 4. Actual entry using HOURS. In this case, file was empty, so 
entries started with record one. Note the error made at record #5 
and the subsequent correction. If this had not been corrected, the 
record would have been bypassed by HRSCAL. (See text discus
sion.) Compare the entries to the bills printed by HRSCAL (Fig. 6). 

is referenced by number. Since 
there is only one file in the 
HOURS program, it is refer
enced by the number 1. Fre
quently, a pound sign (#) is used 
before the file number to in
dicate that it is a disk file . 

After the file has been 
opened, we have to find a blank 
record (or a closed one) on 
which to write new data. This is 
the purpose behind statements 
80 through 120; these deserve a 
lot of explanation. I'll try to be 
brief, without being too cryptic. 

The variable C is a record 
pointer that starts at 1 and is in
cremented by 1 each time 
through the loop formed by 
statements 100 through 120. 
Now, this loop looks as though 
it will go on endlessly reading 
record after reco rd-never 
printing anything and never 
stopping. Ha! The key to this 
particular madness is state
ment 80. In most large
computer BASICs, any blank 
record anywhere in the file is 
full of ASCII nulls. When the 
computer reads a null record , it 
will look for an IF END 
THEN . .. statement and will 

Fig. 5. HRSCAL listing. See text for details. 
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10 REM THIS PGM. CALCULATES TOTAL HOURLY CHARGES 
20 REM FOR A NAMED CLI ENT AND PROJ ECT. 
30 LET U$ ; DATE 
40 PRINT SKP(2) 
50 REM NAME THE SOURCE FILE AND THE WORK F ILE . CLEAR THE WORK FILE. 
6 0 REM ZERO EVE RYTHING AND TELL THE CPU WHAT TO DO WHEN I T FI NDS ALL 
7 0 REM THE RECORDS YOU WANT IT TO F IND . 
75 REM 
80 FILES HOURS1,TRUST2 
90 ERASE 2 

100 LET Z,Zl, Z2 ,D1,D 2 ,D3,C,M, K;0 
110 IF END OF 1 THEN 340 
1 20 PRINT "CL _NAME,PROJECT": 
1 3 0 REM ENTER THE CLIENT' S NAME, PROJECT, AND HOURLY CHARGES 
140 INPUT X$ , Z$ 
1 50 PRINT " RATE": 
1 60 INPUT Z 
170 REM SEARCH THE SOURC E FILE F OR THE NAMED CLI ENT 
180 LET C;C+l 
190 READ # l,C ; A$ ,B$ , M$, C$ ,P,D 
20 0 IF A$;X$ THEN 2 20 
210 GOTO 180 
220 IF B$;Z$ THEN 260 
230 GOTO 180 
24 0 REM IF THE FILE NAMES MATCH BUT THERE I S AN ' E ' IN THE DATE FIELD, 
250 REM GO ADD THE EXPENSE AMOUNT BEFORE WRI TING TO THE WORKFILE. 
26 0 IF M$;"E" GOSUB 970 
270 REM ADVANCE RECORD POINTER I N WORKFILE AND WRITE THE DATA. 
280 LET M;M+1 
290 WR ITE 2 ,M;A$,B$ ,M$ , C$ ,P , D; END 
300 REM LOOK FOR THE NEXT MATCH IN SOURCE FILE--LOOP TILL FOUND 
310 GOTO 180 
3 20 REM WHEN ALL MATCHES HAVE BEEN FOUND , THE WORK F ILE IS COMPLETE : 
3 30 REM AND WE START PRI NTI NG OUT THE BILLING FOR THIS CL-PROJ. 
340 PRINT SKP (2 ) 
350 REM AFTER PRI NTING THE ABOVE TWO BLANK LINES , FORMAT TH E BILL , 
3 6 0 REM PRI NT HEAD I NGS AND TELL THE CPU WHAT TO DO WHEN IT RUNS OUT. 
370 PRI NT SPA ( lO) :11**** ** ******* * ******* * ******* * ***.******************** * ** " 
380 PRINT SPA(S):" ACCOUNT OF " :X$ :"--":" Z$ " ;" AS OF ": U$ 
390 PRI NT 
400 PRI NT SPA(2 ) : "DATE":TAB (1 2 ):" SERV I CE RENDERED" :TAB (SO ) :" BY": 
410 PRINT TAB (58) : "HOURS" 
420 I MAGE "###.##" 
430 IF END OF 2 TH EN 550 

go where that statement 
directs it. If there is no IF END 
statement , then you will get a 
program term ination and a 
nasty message. 

So, when the computer 
comes (in the course of the 
loop) to a null record and tries 
to read it , the program execu
tion jumps to statement 130 
because of the IF END state
ment. The absence of an IF 
EN D statement (function) in 
most microcomputer BASIC im
plementations is problem 
number one. We will solve that 
one together later on . Take it on 
faith for now, OK? 

At statement 130, the record 
number found is printed, to
gether with an operator prompt: 
" CLIENT NAME, PROJECT". 
Then (170) the operator inputs 
the client's name and the proj
ect for that client. Note, 
please, that there are two 
string variables here. These are 
not for last name and first 
name. A$ is for both names 
and B$ is for the particular 
project (case) name for that 
client. In the print program, 
bills are separated both by 
name and project. One client, 
for example, might get five 
bills, if he has five cases with 
the office. This is done for the 
client's bookkeeping, so he 
can allocate his costs properly. 

After this data has been in
put , another prompt gives the 
operator the cue to enter date, 
service rendered , by whom it 
was rendered and the number 
of hours (to the nearest tenth) it 
took to do the work. 

There are a couple of things 
to note here. First , you may 
wonder why the date is a string 
and not a numeric variable. OK, 
now look back at statement 20. 
If the date-field has an E in it, 
the item is an expense item and 
we are going to do something 
different with it in the print pro
gram . Any business using 
these programs will have ex
penses that are to be charged 
to the client: phone calls , copy 
costs, travel and so on . The 
above is a way to get those ex
penses in . There are other 
ways , of course , . .. better 
ways, maybe, especially from 
the operator (human-engineer
ing) standpoint . But , this way 



is simple, and it works. Ex
perience shows that the oper
ators in our office, at least, are 
not even slightly confused by 
this (why, I don 't know; it con
fuses me whenever I try to in
put this program). 

Note, too, that the "BY" field 
is numeric-we use a number 
code to indicate who did the 
work. If initials seem better for 
you, then just change the 
variable P to P$ in all the pro
grams. 

It is a good idea to give the 
operator a chance to correct an 
entry if a goof is made (but not 
caught) before return is hit. 
This is done in statements 220 
through 240. If all is OK, the 
operator inputs a "Y" and the 
data is written to the file. Then, 
we ask if there is more data. If 
so, the search for a blank 
record is done again and the 
program repeats . If not , the pro
gram ends. 

Gaze, if you will, at Fig. 3. 
This code is actually what we 
use. It permits stepping the 
record counter by one and 
eliminating the entry of client 
name and project identification 
if there is another entry for the 
same client and project. 

This is very handy, but I have 
left it out of the main listing for 
th is reason: If you have erased 
a record (say, record #47) by 
fill ing it with nulls-either 
manually or by virtue of the 
computer ' s ERASE state 
ment-the next record might 
be full of another client's infor
mation. When you search for 
the first blank record (for the 
first entry), you will , of course, 
find record #47. Then, the code 
in Fig. 3 would advance you to 
record #48, and would then 
write new data on top of what 
was already there, destroying 
the old data. 

So, use the code in Fig. 3 only 
with this restriction in mind. 
Some later discussion might 
help here, but this is already 
complicated enough without 
further clutter at this point. 

A sample of the entry you will 
get with HOURS is shown in 
Fig . 4. Notice, particularly , the 
incorrect entry and the correc
tion thereof. 

Before I go on: an aside. You 
may have wondered why the 

440 REM START THE WORKFILE RECORD POINTER AND GO--- -
450 LET K=K+l 
460 READ #2 , K; A$ , B$ , M$ , C$ , P ,D 
470 REM HOLD UP FOR NOW IF AN EXPENSE ITEM FOUND--WILL PRINT LATER . 
480 I F M$= "E" THEN 450 
490 REM OTHERWISE, PRINT THE DATA(NOT NAMES) KEEP I NG TRACK OF TOT .HOURS 
500 PRINT M$ : TAB(10 ) : C$ : TAB(50) :P: TAB(57): 
510 PRINT USING 420 ,D 
520 LET Dl=D+l 
530 GOTO 450 
540 REM NEX T STATEMENTS EXECUTE ONLY AF TER FIRST END OF FILE#2 REACHED 
550 PRINT TAB (57) : " - ----- - - " 
560 PRINT TAB(40) : "TOTAL HOURS" : TA8(57): 
570 PRINT US I NG 420,Dl 
580 REM MULT I PLY RATE TIMES HOURS , ROUND TO CENTS AND PRINT IT 
590 PRINT 
600 I MAGE " ##### . ## " 
610 LET Zl =Z*D l 
62 0 LET Z2=INT (Z l *100+.5)/1 00 
630 PRINT TAB(40) : "TOTAL FEE IS " :TAB(55) :"$ " : 
640 . PRINT USING 600 , Z2 
650 PRINT 
660 REM NOW, GO BACK AND GET THOSE EXPENSE ITEMS ; PRINT HEAD I NGS AND DATA 
670 I F END OF 2 THEN 770 
680 PRINT "LIST OF EXPENSES: " 
690 PRINT" DATE" : TAB(12) :"FOR":TAB(30) :"BY" : TAB( 40) : "AMOUNT " 
7 00 LET K=O 
710 LET K=K+l 
720 READ #2 , K;A$ , B$ , M$ , C$ , P , D 
730 IF M$<> " E" THEN 710 
740 PRINT C$ : TAB(30) : P:TA8(38) :"$ ": 
750 PRINT USING 600 , D 
760 GOTO 710 
77 0 PRINT 
780 REM ADD ALL EXPENSES TO TOTAL HOURLY CHARGE AND PRINT TOTALS 
7 90 LET D3=Z2+D2 
800 PRINT TA8(40) : "EXPENSES TOTAL ".: TAB (55) :" $ " : 
810 PRINT USING 600 , D2 
820 PRINT TAB (57) : "--- - - - -- " 
830 PRINT TAB(32) : "TOTAL THIS STATEMENT ": TAB(55) :"$ " : 
840 PRINT US I NG 6 0 0, D3 
850 PRINT SKP(2) :TAB(20) :" T HAN KYO U" 
860 PRINT SKP(3) 
870 PRINT SPA( l O) : 11*********************************************************11 
880 PRINT SKP(3) 
890 REM THE FOLLOWING GIVES YOU READ I NG OF HOW MANY RECORDS WERE READ IN1. 
900 PRINT " RECORDS READ , FILE1 .. _." :C- l 
910 REM IF THERE IS ANOTHER BILL TO PRINT, START OVER : OTHERWISE ENDIT_ 
920 PRI NT "ANOTHER " : 
930 I NPUT M$ 
9 40 IF M$="Y " THEN 30 
950 GOTO 990 
960 REM FOLLOWS SUBROUTINE TO ADD UP EXPENSE AMOUNTS 
970 LET D2=D+D2 
980 RETURN 
9 85 REM 
990 END 

record pointer, C, is printed out 
before every entry. There are 
two reasons . First, I wanted to 
have a record of every entry on 
the hard-copy printer we use so 
that I have something to look 
back to for troubleshooting. 
This is valid, I think. 

Second, however, when the 
operator sees 255 come up, he 
knows that the file is-going to 
be full with the next entry and 
must terminate operations and 
call me. This is not valid-it is 
crude. In your version of this 
program, I suggest putting in a 
statement right after (100). For 
example, see Example 1. In 
other words, jump automatical
ly to the end of program on get
ting a full file and after printing 
an error message. My operators 
are used to this, plus we have 
yet to fill a file before cleaning 
it out with billing - but why not 
be a little more elegant? 

HRSCAL 

The listing of the printout 
program is shown in Fig. 5. 
HRSCAL gets a bit more com
plex than HOURS. The entry 
pr ogram is very simple ; 
HRSCAL is a little more dif
ficult. It searches the file for a 
match between the client and 
project names input from the 
terminal and the client and 
project names in a record . If a 

match is found , the record is 
written to another file (TRUST2) 
that is used as a workfile. When 
the end-of-file marker is 
reached, the bill is formatted 
and then written from the infor
mation in the workfile. That's it, 
generally. Now, to specifics. 

Statement 30 uses a built-in 
function of IBM BASIC. If you 
don't have it , use an input state
ment for the date so your client 
will know when the bill was 
prepared . 

Both files are opened for ac
cess, the second one (workfile) 
is totally cleared of data and all 
variables are zeroed (80-100). 

Now, we hit that IF END bit 
again (110). Here, it is used .to 
signal the program to go from 
the search mode to the printing 
mode. We'll get into this in 
some detail in the IF END . . . 
THEN ... section of the 
article. Don 't let the absence of 
the IF END in your BASIC turn 
you off; we' ll make the pro
grams work anyway. 

The operator now inputs the 
client's name and project (140). 
It is obvious to you : (a) that a 
comparison is about to be 
made of maybe 40 bytes or so 
of alphanumeric data and (b) 
that this is not only inefficient 
but that an operator error on en
try of only one letter could 
cause records to be lost 
forever. All true. 
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Our firm uses this method 
because client numbers are 
used on the main system and 
there could be a lot of confu
sion between files. I try to 
eliminate errors by providing 
the operator with a list of client 
names and projects that will be 
used every time an hourly 
client's name and project are 
input to the file. 

If you want a faster search 
and less room for error, by all 
means use client numbers. The 
change will only require an ad
ditional variable in the record 
(in HOURS and HRSCAL) and a 
modification of the search 
routine in HRSCAL to look for a 
client number input at state· 
ment 140. Of course, each proj
ect should be logged under a 
different number in order to 
keep the feature of different 
bills for different projects. 

To give you some idea if this 
is really worth changing the 
programs, I can tell you that the 
maximum search time using 
name and project comparison 
in alpha on our system is .2 
seconds. I really doubt whether 
it would exceed five seconds 
in any micro-BASIC disk. And, 
remember, this is a search of all 
records to find the few for one 
client. So, I suggest you 
analyze the trade-off of CPU 
time vs programming effort and 
operator error possibility in 
your system and make your 
own decision. Printer speed is 
certainly a factor! 

The actual search read and 
compare is at statements 
180-230. The search and com
pare overhead is cut con
siderably by the multiple com
parisons (200-220). That is, the 
name is compared first (maybe 
20 bytes) and if that doesn't 
match, the program loops and 
doesn't bother about com
paring the project 10. 

At 260, the program looks at 
the date-field from the data just 
read from disk. If this is an E, 
remember, it indicates an ex
pense item. Here is where we 
keep a cumulative total of the 
amount, to be used later. 

Now, the workfile record 
pointer (M) is advanced one 
step and the client's data is 
written into the workfile 
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HRSCAL 06 / 05/ 78 MON 16 :16 

CL. NAME . PRO.JECT 
? .JOHN SMITH, DI VORCE 
RATE ? 40 

......................................................... 
AC COUNT OF .JOHN SMITH -- DI VORCE AS OF 06 / 05 ' '78 

DATE 
11 / 1/ 77 
11 / 6 / 77 

SERVI CE RENDERED 
INITIAN CONFERENCE 
FINAL HEARING 

BY 
3 
2 ' 

HOURS 
2.50 
1. 50 

--------

TOTAL HOURS 4. 0 0 

LI ST OF EXPENSES: 
DATE FOR 

11 / 2 / 77 FILING FEE 
BY 
o 

TOTAL FEE 

Ar10UtlT 
$ 28 .00 

IS $ 160.00 

EXPENSES TOTAL $ 28 .00 

TOTAL THI S STATEMENT $ 188 .00 

T HAN KY O U 

......................................................... 

RECORDS READ 7 
ANOTHER? Y 
CL.NAME , PROJECT 
? ·JOHN Sr1ITH, PETER:, CONTRACT 
RATE? 5 0 

......................................................... 
ACCOUNT OF JOHN SMITH - - PETERS CONTRACT AS OF 06 / 05 / 78 

DATE SERVI CE RENDERED BY 
1 

HOURS 
:3 . 25 12/ 1/ 77 REVIEW OLD CONTRACT 

TOTAL HOURS 3 . 25 

TOTAL FEE IS $ 162 .50 

LI ST OF EXPENSES: 
DATE FOR 

12/ 3 / 76 L.D.PHONECALL : N. Y. 
BY 
2 

AMOUNT 
$ 5.67 

EXPEriSES TOTAL $ 5.67 

TOTAL THI S STATEMENT $ 168 .17 

T HAN KY O U 

..•........... ... ... ............•.....•.................. 

(280-290). Then, we loop back to 
file #1 and look for another 
match (310). 

When the end-of-file #1 is 
reached, the IF END statement 
at 110 sends the program to 
execute statement 340. This is 
where the printer formats and 
prints the bill. This part of the 
program is pretty self
explanatory. A bill header is 
printed and then items are read 
from each workfile record and 
printed according to the format 
of statement 500. At the same 
time, we keep a total of the 
hours (520). Expense records 
are bypassed for the moment 
(480). 

You will note that another IF 

END statement crept in at 
statement 390. These are 
handy little things! The second 
one takes control and the first 
one is lost forever. In this case, 
when the end of the workfiJe 
(file #2) is reached , all the 
records transferred in the first 
part of the program have been 
printed out and we go to 
statements 550-570, which 
cause a line to be printed under 
the column of hours and then 
total hours under that. From 
there, calculations are done 
and the charges for time are 
printed after rounding the 
result to cents (580-640). 

Finally, the workfile is again 
read; this time just for the ex-

pense items. These are printed 
and totaled; the total is added 
to the time-dollar total and the 
billing is closed. 

Sample printouts of HRSCAL 
are shown in Fig. 6. Compare 
these to the input in Fig. 4 to 
see how the client -project 
separation and expense-item 
entry show up in the bill print
outs. 

General Micro· 
Translation Information 

Herein find some general 
ideas about the differences 
between the BASIC used in 
these programs and the one 
you might have available. 

I can't get multiple 



statements per line on the IBM. 
You can, so use this feature-it 
saves memory and paper. 
Leave all the remarks out if you 
need even more room in 
memory. If you need more than 
256 records per file, allocate all 
you need if your system per
mits (or less, if that is the case) . 
If pressed for disk space, 
calculate the number of bytes 
per record you think you will ac
tually take and use that figure 
in record-length allocation (if 
your system permits), instead 
of using the default size of 128 
bytes. 

Perhaps some of the for
matting statements used will 
not be available to you. SKP (X) 
will cause the line feed to 
operate X number of times; 
SPA(X) causes the space func
tion to operate X number of 
times; TAB(X) advances the car
riage to the Xth space on the 
page. Knowing what these 
functions do will allow you to 
substitute what you have in 
place of them, if they are not 
available in your implementa
tion of BASIC. 

A colon (:) at the end of a 
PRINT line leaves my carriage 
at that point (i.e., no CR or LF is 
executed) . Many microcom-

RECORDS READ 7 
AnOTHER? Y 
CL. NAME, PRO.JECT 

puter BASICs use a semicolon 
(;) for the same purpose. 

The IMAGE statement 
causes numeric data to print 
with the numbers formatted in 
accordance with the pound 
signs. That is , if the statement 
is: 600 IMAGE "######.##"; a 
PRINT statement like : PRINT 
USING 600, D; will print the 
variable D with six numbers, a 
decimal point and two num
bers. Leading zeros will be sur· 
pressed, and any numbers to 
the right of the hundredths col
umn will be lost. For example, 
the number 1234567.904 would 
print as 234567.90. 456.5 would 
print as 456.50. If you don 't 
have an IMAGE statement , 
again, you ought to be able to 
figure out how to use what you 
do have in·order to accomplish 
the same thing . 

Most microcomputer BA
SICs are far more sophisticated 
than the one used on the IBM 
(i.e., such things as IF THEN 
ELSE are common). Make the 
most of what you have! 

IF END . .. THEN . .. 

Now, we get down to the real 
problem-the IF END state
ment. I certainly don 't pretend 
to know much about all the 

microcomputer BASICs on the 
market. But , of those I am 
familiar with, none have the IF 
END statement. So, is all lost? 
No! I wouldn 't have written this 
if that statement were essen
tial. More important, the editors 
of Kilobaud wouldn't have 
printed it. 

There are, in fact, several 
solutions that are even better 
than the IF END statement
solutions that will cut down 
search time by a factor of 
several hundred. There are 
other solutions that don't have 
the timesaving advantage, but 
will serve exactly the same pur
pose as the I F EN D statement. 

First, let's look at substi
tutions for the IF END state
ment. You can write all zeros (or 
blanks, or whatever) into every 
record when you first set up the 
file. Of course, this will take a 
separate program, to be run 
when the file is first allocated . 
Be sure to use the same data 
type (string or numeric) for the 
variables you will eventually 
use, lest you get a weird result 
(or error message) when you 
run the program. If you are 
careful , you will have another 
program that checks to be sure 
that you have really written 

? PETE J ONES ,TRUSTEE 
RATE ? 45 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AC COUNT OF PETE JONES -- TRUSTEE AS OF 06 / 05 / 78 

DATE SERV I CE REtiDERED BY HOUR:,: 
0 .50 
4 .50 

1/ 12 / 77 TELCON JUDGE RE APPOINTMENT 2 
1/ 15/ 78 COURT HEARING 2 

TOTAL HOURS 5 .00 

TOTAL FEE I S $ 225.00 

LI ST OF EXPEnSES: 
DATE FOR BY At·1DUNT 

EXPENSES TOTAL $ 0.0 0 

TOTAL THI S STATEMENT $ 225 .00 

T HAN KY O U 

......................................................... 

RECORDS READ 7 
AttOTHER? ti 

DONE 

Fig. 6. Actual bills generated by HRSCAL. In actual use, the bill would be cut at the asterisks (*) and 
sent to client after it was copied. Compare with Fig. 4 to note the selection of items for printing (e.g., 
the first bill contains data from record #s 1, 4 and 7). 

zeros into every record. 
Then, you omit the IF END 

statement and, instead, ask the 
computer to continue its 
searching until it finds a record 
with the first data item a zero. 
This will be a blank record you 
can then write onto. Since you 
will overwrite the zeros with 
other data, that record will not 
be selected the next time you 
search. 

The above, obviously , ap· 
plies to HOURS. In HRSCAL, a 
similar scheme can be used to 
jump to the print portion of the 
program when you come to the 
first record with zeros in 
it-that will appear after all the 
records with real data have 
been read . The result of this is 
exactly the same as using the 
IF END statement , except that 
you have provided the end-of
file marker instead of having a 
built-in feature to do it for you. 

You can also accomplish the 
same thing by writing , say, 
"9999" or " NNNN " into the 
record after the last one you 
use for valid data in HOURS. 
Then, naturally, you look for that 
variable content to find the 
place to write. This is an an· 
cient trick, but is still valid, 
especially with tape. 

A much more sophisticated 
and a great timesaving ap
proach is to use indexing as 
an alternative to the IF END 
statement. In this method, you 
use the first record of a file to 
point to the last record used . 
That is, whenever you run 
HOURS, you first read record 
one (the index record), and then 
you set the record pointer to 
whatever number is contained 
in that record, plus one. 

Just remember that all 
records in the file must contain 
the same data·types. The first 
item in your record must be a 
numeric variable (unlike the 
program listings) if you use an 
index key, as you will be com· 
paring it to, and exchanging it 
with, another numeric variable 
(the record pointer). You will 
just have to lose the extra bytes 
that result , unless you also use 
client numbers. Also remem
ber, unless you .key to client 
numbers, to write a dummy 
numeric quantity into every 
record as the first item. 
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The most obvious advantage 
of the index method is that you 
will not have to read the first, 
say, 250 records to find that the 
first blank record is number 
251 . The example below shows 
some suggested code which 
would appear right before 
statement 110. R is the index. 

80 LET C = 1 
85 READ #1,C;R 
90 LET C=R+ 1 
95 READ #1,C; R,A$,B$,M$,C$,P,D 
(Use statements 110 and 120 as a check to 
be sure you really have a blank record.) 

In the program HOUR~, you 
would then go on to statement 
130 and, therefore, write to the 
last record, plus one, that was 
in the file before entry. You get 
the idea by now, I'm sure: Use 
the first record to store a 
number that is the last record 
used for data. Then, use this to 
find a blank record on which to 
write new data. CAUTION: You 
have to write the number of the 
last record used after the exe
cution of HOURS back into the 
index record before you exit the 
program. 

And, remember, you make R 
equal to C before you reset C 
for a write to record one (the in
dex record)-otherwise, you 
lose the count of the last record 
used! 

295 Let R=C 
300LetC=1 
305 Write 1, C; R 
310 End 

In HRSCAL, use the index 
record to trigger a jump when 
the record pointer reaches that 
number. Again, you will have to 
read in the contents of the in
dex record (#1) before making 
the comparison. 

Using the index method is 
really a great timesaver in a 
random-disk system. But, it has 
its own problems. Not all of 
these can be discussed in one 
article, but here is what I feel is 
the worst: If you want to delete 
a record from the file, you can, 
but that space will still not be 
available to you, as the index 
record will always point to the 
last record In the file that has 
been used. Deleted records will 
just be bypassed. 

Solutions to this include 
periodically compressing the 
file to eliminate closed records 
and replacing them with active 
records; or a more complex in-

dex scheme that will point you 
to both' blank and closed 
records, as well as the last 
available record in the file ; or, if 
you will, adopting an I-don't
care attitude until the file is full 
and you have to care. 

As was intimated before, the 
IF END use is an adoption of 
the I-don't-care attitude. When 
the file is full, you run bills, 
erase the file, and that is the 
end of that. A more complex at
titude is just going to require 
more complex procedures
and some more companion 
programs. 

Indexing also could be used 
to save the second pass 
through the workfile in 
HRSCAL-the pass used to 
find the expense items. Instead 
of just bypassing an expense 
record on the first pass, write 
its record number into an array. 
Then, when you are ready to 
print the expense items onto 
the bill-form , pull these 
numbers out of the array one at 
a time, set the record pointer 
equal to the number pulled out, 
and go right to the expense 
record-all without searching 
for an "E" in the date-field o'n 
the second pass. 

Please note that any index 
approach demands random, 
disk hardware-tape is out, ex
cept for the most sophisticated 
systems. Note, too, that a com
plex index system (one using 
more than just a pointer to the 
last record used) is almost cer
tainly going to require another 
file merely to hold the index 
records for pointing to closed, 
deleted, numbered or usable 
records in the master file. Con
fused? Well, you might be, at 
that. 

My preliminary programs in 
Alpha-Micro BASIC for our 
complete, new system contain 
one file whose sole purpose is 
to index records contained in 
four other files, all of which 
contain information on the 
same client. It can get rather 
hairy! . .. and all because you 
don't have, or want to improve 
upon, the IF END statement. I 
will be happy to assist any of 
you trying to implement these 
programs on your computer. 
Please, though, give me 
enough information about your 

BASIC to do so, and include an 
SASE. 

READ and WRITE 

After reading your BASIC 
manual , you have probably 
come to the conclusion that the 
various READ and WRITE 
statements in these programs 
will not work in your system. 
Please, don't despair. Any disk 
or tape system worthy of the 
name will have some command 
to write information to a record 
and another to read data from 
that record. Just look under 
that section in your manual and 
modify the programs accord
ingly. The most common dif
ference will be the lack of a 
record-pointer reference in the 
READ or WRITE statement it· 
self. No problem. Leave it out 
and reference it earlier in the 
program . 

It is unfortunate that no two 
implementations of BASIC are 
really identical. For example, 
the programs presented here 
will not run on any other large, 
mainframe computer, let alone 
on a microcomputer. But, if you 
know (or are informed about) 
what you need to look for, there 
should be little problem in 
adaptation. 

Critical Comments 

Most critical comments have 
already been made. I know that 
the programs as presented are 
far from the most sophisticated 
possible. I know that they both 
could be made more useful with 
a few rather minor changes. 

For example, no provision is 
made for credits and payments. 
The programs assume one 
billing and one payment in full. 
For us, this is a valid assump
tion. If an hourly-billed client 
does not pay in full , he is in a 
past-due status and can easily 
be handled by hand billing. 
However, for many firms , this 
will not suffice. For these, the 
simple addition of several lines 
of code in both programs will 
take care of the problem. You 
could also use a separate file 
(BALFIL) (?) to keep track of the 
balances of each client. 

Many readers will say that 
these programs are not struc· 
tured. Th is is so . true . .. sorry 
about that, really . Realize, 

please, that these programs 
are the efforts of a novice pro· 
grammer. Many of you will have 
suggestions for modifications, 
improvements and so on. 
Great! ... this is how the use of 
micros will grow. But, please, 
let Kilobaud know, OK? 1m· 
provements, modifications , 
doing the same thing in a better 
way-all this and more will 
cause hobbyist and business 
use of micros to grow. Again, 
please, let Kilobaud in on it. 
Wayne et al will smile, you 
might make a heap of money 
and, best of all for me, I'll profit 
from any critical comment. 

Tape 

I have worked with this 
medium only in a limited 
way-any comments herein 
should be taken with that in 
mind. In any event, I see no 
reason why these programs, 
with some modification, should 
not work on a tape-storage 
system. As presented , the pro
grams are serial in nature, 
anyway. However, I can im
agine that the search for 
records would be a terribly 
time-consuming task. If you 
can stand that , give it a try if 
you have at least two tape 
drives. 

I suggest at least the fol
lowing housekeeping programs 
and techniques. 

1. The use of client numbers 
instead of names. This will 
simplify the tape system both 
as to comparison of records 
and ordering the records on a 
tape file. 

2. Update and sort programs 
to keep search time down. You 
will need to have all records of a 
given client-p roject sequen
tially ordered on the tape. 

3. A compression program to 
get rid of closed records. This is 
optional on disk, but almost 
mandatory on any tape system. 

Disk: Support Programs 

1. Backup-a simple copy pro
gram. 
2. Delete-to get rid of records 
already billed . This can be 
either soft (where a unique key 
is used to replace the search
key) or hard (where the record is 
actually eliminated from the 
file) . 



3. Print-delete-a printout of 
all records deleted, before the 
actual deletion thereof; a copy 
of bills can serve this purpose, 
if HRSCAL is modified to delete 
the records it prints . 

If you use client numbers, 
you should include in HOURS a 
check-digit rout'ine to test for a 
valid number . Perhaps you 
would have use for another pro
gram (subrout ine) to test for a 
duplicate number. 

Security. If you modify the 
programs to show balances, 
then don 't allow a client's 
record(s) to be closed out with 
an outstanding balance. Also , 
no credits (as contrasted to 
payments) should be allowed to 
any account without a security 
code. All this keeps operators 
honest. 

Backup Files 

I cannot stress too strongly 
the use of backup files . If you 
use these programs to any ex
tent at all , you should make it a 
regular practice to copy the up
dated file onto another' disk at 

regular intervals (i.e., daily, if 
there are many entries into the 
file each day). Then, if you 
bomb a file (and you will even
tually), or if a disk goes bad for 
some reason, you will have the 
old one to turn to and only have 
to reenter a minimum of data to 
set things right. If you are going 
to offer a service to others, 
backup files are an absolute 
must! 

Our firm pays lots of bucks 
because we insisted from the 
outset that a daily backup tape 
be made of our file-the extra 
CPU time is well spent. (Here, 
I'm talking about the main 
system: 1500 client records of 
650 bytes each.) On five occa
sions to date, even with ex
perienced operators , garbage 
has been writ ten onto our disk 
file , totally destroying all the 
valuable data therein . It would 
have taken weeks to recreate 
our file by hand , if it could have 
been done at all. In each case, 
however, the computer center 
simply restored the data onto 
the disk by using the tape made 
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the night before. We lost about 
20 entries that had to be 
reentered . 

On one memorable night, an 
operator with , maybe, more 
troubles on his mind than 
brains in his head, not only 
wrote garbage (the University 
Alumni list) into our current 
disk file , he also compounded 
the error by writing that onto 
our backup tape, thus destroy
ing any hope of reconstruc
tion-except for one thing : We 
also require the making of an 
end-of-month tape, saved until 
another one is made 30 days 
later. With this , we were able to 
restore the file , and we only had 
to reenter ten or twelve days ' 
entries. 

This was really a small price 
to pay compared to a complete 
recreation of the file and all the 
transactions that were re
corded therein for the past two 
years . (The University spent 
about five weeks or so recon
structing the Alumni file , by 
hand, after their only tape of 
that file had our data written 

onto it in the same debacle-it 
was, to be sure, quite a night at 
the computer center.) 

The moral of all this is ob
vious (especially if you are run
ning a service for others): Make 
sure their files can be restored 
in the event of a goof or a 
system crash . 

Summary 

I hope this article has given 
you some food for thought , at 
least. These are working pro
grams being used in my office 
to generate billing for which 
clients of mine respond with 
cash. None of these clients 
have given me any static about 
the novice nature of the pro
gramming-they have given me 
only money! Perhaps there is a 
lesson there. 

I hope some of the ideas 
presented here, if not the 
specific programs, will assist 
you in your business or in seil
ing a service to others who bill 
clients on an hourly basis . Let 
me, and Kilobaud, know how 
you come out.. 
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MACHINE LANGUAGE SOFTWARE 

AIR MID: Po. RF.AIr-TDe TRS-BO SIIlJ'l'I}«; GAI.U:Ri 1 - $14 .95 

AIR RAID is an arcade type game that takes full advantage of the TRS-80 machine 
language capabilities. Luge and small airplanes fly across the screen ilt 
diffe rent altitudes. A grourd based missile laW'lCher is pointed and fired from 
the keyboard. Afte r the missile is launched, its flig h t direction may be 
nod if ied. Ai rcraft explooe d ramaticall y when hit , sometimes destroying other 
nea r by planes I Score is tall ied for each hit or miss, and the highest score is 
saved to be challenged by other players. Play ends ...nen time runs out, but extra 
time may be earned wi th a high score. AIR RAID will provide hours of fun for you, 
and is a super demonst ration program fo r entertaining friends! Runs in 41<:. 

KICJO:BESS plays chess at 3 levels of difficulty. Although it may not beat the 
chess masters , it does play an aggressive game and is not easily beaten. In 
C!ddition to being great fun to pl ay, it provides a useful and ti [f~ less opponent 
for practici ng checkmates, lea rn ing openings, and for sharpen ing general playing 
skills. You may set up the board any way you wish. You can switch sides with the 
computer at any time. You can even make the computer play against itself ! 
written by Peter Jen n ings. MI CRlX:8ESS has held its own against muc h larger 
chess- playing canp..lters. A truly unique program for the TRS- SO! Runs in 4K. 

5ISlr-l: QtAPHIC PA'l"I'fBi r.IWlIKi At«> '!HE GN£ CF LIfE - $14.95 

With RSL- l you can draw graphic patterns on your display directly from the 
keyboa:d, or yo~ can load patterns from cassette . The keyboard has a unique 
repeatlng functlOn t hat will write a continuous line i n eight verti cal , 
hori zontal , o r diagonal di rectionsl Patterns may be saved on tape, aOO four 
denonstration patterns a re fur nished on you r RSIrl cassette . After the pattern is 
entered , ~l plays LIFE, a game of birth, growth and death of a colony of 
cells . RSL-l will compute and display each gener2tion for about 2 seconds, 
regardless of the pattern on the screen ! RUns in 4K. 

BSP-l : M 8080 A5SI'JIeUR-m~ - $29.95 

PSP-l is a resident ope rating system that lets you create, assemble . execute <lnd 
debug programs using INTEL 80S0 asembly language mnemonics . This excellent 
package, used for years by many S-IOO 80S0 owners, has been adapt ed by Sf'lALL 
SYSTEM SOf'TWARE to ru n o n the TRS-80. With ESP-1 you may ENI'ER, flHT, RENUMBE::R 
and 1ISSEHBLE source files , READ and WRITE source or object ccrlc tapes, DISPLlW c'lrd 
EDIT memory, save, kill ard displily the SYMBOL TABLE, execute programs an:) insert 
BREAKPOINTS to aid in debugging your prog rams. ESP-I has over 20 cOfNTlands to 
exe rcise <IrQ control your TRS - 80! For 16K or more . 

RSK-1S: A W£llINE LNG.WZ tJ:Ifl'ltR f'CR THE 'l1$-SO $23.95 

RSlt-lS provides you with 22 ccmnands with ...tlich you can interact directly with the 
Z-SO processor in your TRS-SO. You will have direct access to a11 mQmory 
locations. You may examine your BAS I C ROM's, tes t your RAM , enter a nd execute 
machine language programs, read aOO write machine l anguage tapes , and much mor e! 

A synbolic dllTlp carmand disassembles Ob ject code i n memory and displays it as 
Zilog staooard Z-SO mnemonics ! All rel ative addresses a re carrputed and displ ayed. 
this is a great aid to urXIe r starding the operation of your TRS-80 software. 

Memory may be displayed in HEX or either of two ASC II formats . Memory can be 
EDI TED , r4JVED, EXC~, VERIFIED, FILLED, ZEOOf.D or TESI'ED. All memory display 
commands may be stepped one line at a t i me with the space bar, or may be 
terminated by use of BREAK. Heroory may be SEARCHED fo r one or two-byte codes. 
R9I-lS is a unique and superior It'Onitor ! Runs in 4k. 

9III\U. SYS'IUf 9:FDMRE has devel oped a variety of hardwa r e items that we use during 
our TRS-SO software developme nt efforts. We will be offering the best of these 
prooucts through our new s ubsid iary. SICALL SYSTEM HARDWARE . Among our f irst 
offerings will be: . 

l\n inexpensive software driven RS232 serial output p:>rt for printer s. 
A parallel I/O board with 2 f ull a- bi t po r ts pl us a status port. 
A POCM/RAM board with an expanded RSM-lS monitor on 270S prans. 

Of course, all of our ha r dwa r e products wi ll be fu rn ished with any r E:'quired 
software and will also cane with exampl e programs fo r tak i ng (ull advantage of 
their features! 

NSPt-l : $17 .95. lacnticul to RSC~-IS, but without sy.nbOlic display COllllantl . 

lSI'-l : $7 .95 . !\ Jisasse;nblco lis ting of LEVI::L-l ilI\SIC with some COO1TICOtS. 
SCM-I: $4 .95 . A ( ully octaileo schemCltic of the TEB-iJU .nicrocomfA,Jt<:r . 
CVR-I: $3.9S . 1ju.:11 ity oust covers in cloth-backeu vinyl to prot.ect. your 

kcyboaru. Colors : Spani~ Ked, Antique Ivor y, klCh Uro"",". 

All software cones with LEVEL I e nd LEVEL II versions on the same cassette. OrdN 
yours today - Inmediate de l ivery ! (C.o1 ifornia residen t s i'dd 6\ se-lc!: tux) . 

• SMi\LL SYS'I'fJt ~ • RlS"I' OPFICE BOX 483 • lIENIJRY PARK, CALIF. 91320 . S5' · ~ ~ ~ • FCSI' CFF ICE OOX 4S3 • N8IIl.JRY PARK , CALIF. 91320 · 



Troubleshooters' Guide 

You 're hesitant about tackling repair and interfacing problems? 
If so, this will point you in the proper direction and get you started. 

Ralph Tenny 
POBox 545 
Richardson TX 75080 

One of the fascinating 
phenomena about com

puters is that they can do 
things-almost any thing
automatically, provided the 
machinery to accomplish a 
given task is available and can 
be run and controlled by elec
tr i cal signals . All such 
computer-controlled machines 
are called peripherals, no mat
ter what their function is. Most 
of us routinely use such 
peripherals as TTYs or TVTs, 
audio cassettes and printers. 
Depending on whether you 
bought a system or built kits, 
you spent various amounts of 
time getting those peripherals 
to work with your computer. 

You were probably furnished 
detailed instructions for 
operating the TTY or TVT and 
cassette with your computer, 
and the necessary electrical 
connections (interface cir 
cuitry) were already designed 
and ready to use. Finally, it is 
almost certain that the soft
ware for your computer already 
had provisions to operate the 
peripherals necessary to make 
the computer functional. These 
things are necessary for any 
computer system- interface, 
software and " how to"-but 
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the information may not always 
be available when a peripheral 
made by one manufacturer is to 
be used with a computer from 

. another manufacturer. In the 
case of surplus equipment 
such as a Baudot TTY, there 
may be no instructions or soft
ware available. 

The Big Picture 

Regardless of the cir 
cumstances, let's assume you 
are having trouble with a com
puter peripheral (otherwise why 
are you reading this?). The 
troubleshooting approach 
needed will vary with the type 
of computer and hardware 
that's involved . 

The computers available to 

most hobbyists will be one of 
two types-those with 
isolated, or accumulator, in
putloutput (110) such as the 
8080 and 2650, or those with 
memory-mapped 1/0 such as 
the 6800 and 6502. Accumula
tor 1/0 machines have special 
input and output instructions, 
while the memory-mapped 
compute r s use standa rd 
memory instructions such as 
LOAD and STORE to service 
both memory and peripherals. 
In order for this to happen, such 
pe ripherals are assigned 
memory addresses; this will 
limit the total amount of 
memory available. However, 
since most microcomputers 
will address either 32K or 64K 

W 
0.", 

I- I- I- I- 0...1 
_ _ - - t-::I 

BAUDOT "5 " 
a'l III en m II) V'lQ. 

I 22mS I 22mS I 22mS I 22mS I 22mS I 22mS I--::-I----r-
LOOP CURRENT OFF J 
LOOP CURRENT ON 

Fig. 1. Baudot code timing. 

HEX CHARACTER BAUDOT 

o 01101 
11101 

11001 
10000 
01010 
00001 
lOloi 
I 1100 

CARRIAGE RETURN 00010 
SPACE 00 I 00 

F I GURES 110 1 1 

HEX CHARACTER BAUDOT 

LINE FEED 
LETTERS 

01 100 
0001 I 
11000 
1001 I 
01110 
100 10 
10000 
10110 
01000 
11111 

Fig. 2. Chart of some Baudot codes. 

words of memory, it would take 
a lot of peripherals to make a 
dent in the available memory 
space! 

The ·best troubleshooting 
method also depends upon 
which type of peripheral is in
volved-whether it is a device 
to input or output data or if it 
controls something. In general, 
controllers are a bit easier to 
troubleshoot because their in
put signals (combinations of 
bits on the input lines) are less 
numerous than those for data
handling devices. Also, it is 
likely that the interface connec
tions will be simpler forthe con
troller than for the data 
peripheral. 

The final consideration will 
be software; detailed instruc
tions must be avai lable to 
enable the computer to pro
duce the proper signals to drive 
any peripheral. Most manufac
turers of hobbyist equipment 
furnish software for peripher
als they produce. If surplus 
equipment is involved, there 
may be no software available 
unless someone has also made 
a kit available to interface the 
machine to a microcomputer. 
Note that if appropriate soft
ware is available, it will depend 
strictly upon a properly func
tioning interface of a particular 
design. 

Successful troubleshooting 
of computer peripherals re
quires careful study of the 
system-from microcomputer 
architecture through the 
mechanical and electrical 
details of the peripheral and in
terface . You are probably 
familiar with your computer, so 
let's begin with the peripheral, 
giving it a thorough inspection 
to be sure it is totally func
tional. Operate all controls , and 
supply electrical signals if ap
propriate. Proceed to the inter
face circuitry only if these tests 
are successful. 

Be sure the interface is 
capable of reliably and safely 
producing all the signals need
ed by the peripheral. Relay con
tacts or semiconductor switch
es (power transistors, SeRs or 
Triacs) must be able to handle 
the voltages and currents in
volved. A stuck relay or defec-



tive Triac won't hack it-all 
systems must be GO! Power 
supplies must be able to handle 
the load. If the computer power 
supply is used, be sure there· is 
reserve capacity and that the 
computer power bus isn't re
ceiving power glitches caused 
by the peripheral. 

Now, consider the software. 
Let's take the case where the 
software is for a different com
puter system. Break it down in
to modules so that only one 
peripheral operation at a time 
is addressed. Determine what 
changes must be made to per
form the same function on your 
computer, and make changes 
as necessary. Finally, combine 
the modified modules to check 
out the entire system-com
puter port, interface and pe
ripheral-in a simple loop or 
repetitive fashion that ad
dresses all desired peripheral 
functions . At this point , you 
should have mastered the 
system well enough so you can 
create application software to 
make the peripheral do useful 
tasks as a part of the whole 
system. 

Serial Data Testing 

Now, let's examine an actual 
problem. My KIM-1 has soft
ware (monitor ROM) and an in
terface to drive an ASR-33 Tele
type directly; but how about 
operati ng my Model 15 Baudot 
ny? All I have is documenta
tion for KI M and a service 
manual for the Model 15-no 
software and no interface cir
cuitry. I want the Model 15 to 
serve only as a printer, so there 
is no need to interface the 
keyboard; KIM would drive the 
printer mechanism using 
whatever data I wish to feed it. 
The keyboard was useful in 

checking out the machine ini
tially, but the interface will be 
much simpler if the keyboard is 
not involved. 

The first step in planning this 
project is to understand how 
the machine works. The print 
mechanism operates when cur
rent through a selector magnet 
is interrupted in a certain code 
pattern . Fig. 1 is a timing 
diagram of the Baudot code for
mat, and Fig. 2 is a chart of 
Baudot codes for the hexadec-

imal and TTY control charac
ters needed . Note that a 
Baudot machine has no SHIFT 
key, but that it has LETters and 
FIGures keys. (The five-level 
code will select only 32 keys, 
but by arranging for numbers, 
symbols and punctuation 
marks to be uppercase-FIG
ures mode- the print set is ex
panded to 58 codes.) 

Look again at Fig .1 and note 
that the Baudot code consists 
of a start bit , five code bits and 
an extra-length stop bit. That 
stop bit could be troublesome 
to make, so let's modify the 
code format as shown in Fig. 
3-that is, substitute two 
regular-length stop bits for the 
longer one. Previously (Fig. 1), 
the character time was 163 ms; 
now it is 176 ms-only 8 per
cent slower . The resulting 
simplification of software and 
hardware makes the trade-off 
entirely acceptable. 

Now, how can KIM drive the 
Model15? KI M has a 20 mA cur
rent loop derived from a 5 V sup· 
ply, which is entirely inade
quate to switch the 60 mA cur
rent derived from the high
voltage supply of the Model 15 
(Fig . 4). Of course, it is possible 
to add some external circuitry 
to adapt KIM to Model 15, but 
KIM's software is still a prob
lem. KIM's lookup table is for 
hexadecimal to ASCII, and the 
self-adjusting timer, which pro
duces the proper output bit 
rate, requires the keyboard for 
setup. It is easier to build a sim
ple interface for the Model 15 
and drive it from the standard 
KIM output lines. 

Fig. 5. is a simple CMOS cir-

BAUDOT "0" 

BIT NU MBE R 

5 4 3 2 

6 5 <1 13 14 I~ I 
2NS449 

lei j 2 .2 K 

CD 40 21 

eLK 

10 le2 0 

1/6 74Cl4 
1/4 C040 938 

1 SWa 

:J, 

Fig. 5. Parallel-to-serial driver for Model 15 TTY (with test 
switches). 

KIM PORT PAD 

PAC Pf'l5 PA4 PA3 PAZ PAl PA6 PA1 

+5 

7 6 5 ~ 13 14 

C04021 

Jl 6 74CI4 

Fig. 6. Completed Model 15 interface. 

cuit that accepts parallel data 
and will shift it out to the Model 
15 through two transistors. 01 
matches the CMOS output to 
the higher drive requirements 
of 02, which is a high-voltage 
unit to switch the current loop. 
IC1 is a shift register, and IC2A 
is a free-running oscillator with 
a period of 22 ms. IC2B is a 
pulse generator that causes 

w W 
QVl a... V) 
O..J o...J 
~~ ~ ~ 

the shift register to load data 
from the five input switches. 

I 22mS I 22mS I 22mS I 22 mS I 22mS I 22mS I 22 m S J 22mS I 

A cycle of operation works 
this way: push-button switch 
SwA trips IC2B, and data is 
loaded into IC1, including a 1 
on pins 1 and 7 and 0 on pin 15. 
As soon as the load pulse ter
minates, data is ready to shift 
out as clocked by IC1A. When 
the 0 loaded by pin 15 reaches 
the output, 01 and 02 turn off, 
producing a start pulse for the 
Model 15. As the remainder of 
the data is shifted out , 1 s are 
shifted in via pin 11 , the serial 
input pin. Thus, after loaded 
data is shifted out, 01 and 02 
remain turned on, waiting for 
the next data to be loaded. 

Fig. 3. Modified Baudot code timing. 

~~II IIOV 
SET 
CURRENT 

SWITCH 
(KEYBOARD OR 
EXTER NAL) 

II 
PR I N TER 
MAG NET 

Fig. 4. Common ·Model 15 current-loop supply. 

The proper test method tor 
this interface is to set the 
switches to the Baudot codes 
for R (01010) and Y (10101) alter
nately. Carefully adjust the fre
quency of IC2A until proper op
eration is obtained, then try 
other characters. The circuit in 
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Photo 1. Instruction (LOA 8000) causes Address Bit A 15 to go high 
as the instruction is executed; this defines a unique strobe to 
furnish sync for an oscilloscope. 

Fig. 5 has now become a tested 
interface for the Model 15. 

Although it was designed 
with KIM in mind, it can easily 
be adapted to any computer. 
Fig. 6 shows the KIM output 
port attached to the interface; 
note that PAO (least significant 
bit of the port) replaces IC2B. 

Data can be written out to the 

port on pins PA 1 through PA5, 
and the PAO can be toggled 
(turned on and off) to load the 

data. 

"5 

Software to operate the inter

face can take many forms, 
depending upon how the 
printer needs to work with a 
main program. For checkout, a 
short test routine is best. Fig. 7 
is a flowchart and Fig . 8 is the 
KIM program. Note how the 
software is intimately related 

to the hardware. 
Begin with the pin assign

ments of the output port: PAO is 
the least significant bit (LSB), 
so it can be toggled with INCre-

"5 

Fig. 7. Flowchart for test program. 
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Label Op. Arg. Comments 

TEST LDA #$3F Select mask for porL 
STA 
LDX 

PRINT LDA 

PADD Set mask in port control register. 
#$00 Zero index register as counter. 
BUFFER, X Get first data byte . 

STA PAD Set data in port . 
STROBE INC 

DEC 
INX 
CPX 
BEQ 

P AD Toggle P AO to load data 
PAD into interface. 

END 
OUT 
#$FO 
TIMER 
TIMER 
TIME 
PRINT 

Set index for next data byte. 
Test for last byte . 
Done? If so, exit. 

WAIT LDA Set time in 
STA programmable timer . 

TIME BIT Timer done? 
BPL 
BMI 

No, go back and check again . 
Yes, print again. 

OUT BRK Stop computer after printing last byte. 

Fig. 8. Short test program writes data from location BUFFER to 
interface. 

ment and DECrement instruc
tions. The data buffer has the 
organization shown in Fig. 9, 

where X stands for " don't 
care," or unused, bits. Bit 0 

(LSB) is always 0, so the 
loadlshift pin of IC1 is always 

low for shifting until new data 
is to be loaded. 

Let's follow through the pro
gram after a brief comment on 
parts of the setup. At label 
TEST, 3F is loaded to the port. 
Ones loaded into the Data 
Direction register (PADD) turn 
the corresponding port lines in
to outputs, while Os create in
puts . So 3F makes bits PAO 

through PA5 outputs as re
quired for the interface. Output 

data is stored at a group of ad
dresses named BUFFER, and 
the location named END con
tains data specifying how 
many words of data BUFFER 
contains. 

The location named TIMER is 

a programmable timer that sets 
bit PB710w when time is up. So, 

when the progam is entered at 
TEST, the port is set up and 
register X is zeroed to make a 
counter. Data is loaded at 
PRINT, stored, and then IC1 is 
loaded by STROBE. Register X 

is incremented and tested; the 
routine at WAIT marks time un
til IC1 completes a print cycle. 

MSB 

If the last byte has been 
printed, the BRK instruction at 
OUT stops the computer. By 
now, it is even more apparent 
that software and hardware 
must work in exact harmony if 
any computer-controlled task 

is to be successfully com
pleted! 

The example above may 
seem contrived and simple, but 
it illustrates the most impor
tant points about debugging 
peripherals and their interface 
circuitry: Never try to debug 
malfunctioning equipment with 

an applications program. 
Always break up the task into 
as many modules as possible. 
It's OK to fire up a peripheral 

with furnished software if and 
only if you are dealing with a 
turnkey package in which the 
software and hardware were 
created for each other. Then if 
it doesn't run, follow the sug

gestions and examples above. 
Let's return to the point 

where manual and electrical 

testing of a peripheral seems to 
prove the mechanism func
tional. I will assume that you 
understand the signals and 
power that must be furnished 
by the interface. If you don't, 
stop until you find out! If the in
terface furnishes power, sub
stitute a similar load and write a 

LS8 

Fig. 9. Data buffer organization for loading Model 15 interface. 



Photo 2. Using the sync shown in Photo 1, Data Bit 2 is examined 
for proper data activity and timing (see text for details). 

short program that turns on the 
power and then halts the com· 
puter (or loops while waiting for 
a Reset signal). Measure the 
voltage across the substituted 
load to be certain power is real· 
Iy being delivered. Check for 
switch closures with an ohm· 
meter. Do each function of the 
interface the same way until it 
all checks out. 

Scope Techniques 

Data transfers or special 
signal patterns are harder to 
check. The neat way to do this 
is to use a digital analyz· 
er-about $2K worth . Not too 
many of us have one, so there 
must be another way. The next 
easiest way to troubleshoot is 
to use an oscilloscope. Due to 
the short time any particular 
word of data stays on the data 
bus-just one part of a 
machine cycle, which may be 
less than a microsecond-the 
scope must have a triggered 
sweep. Even then, it is difficult 
to find a trigger Signal that trig-

gers only when (or just before) 
the data to be checked appears 
on the data bus. It is sometimes 
possible to make the computer 
generate a unique strobe short
ly before outputting a data 
byte. For example, Fig. 10 is a 
short program that generates a 
unique address (LDA 8000 sets 
bit A 15 high) and then moves 
data to the address bus, 
generates a short delay and 
repeats. When the scope is trig
gered by bit A 15 going high, it is 
possible to examine the data 
bus bit by bit and verify that the 
proper data is appearing. 

Photo 1 shows bit A 15 of the 
address bus going high at the 
first statement of the program 
in Fig. 10 (LDA #8000). When 
this signal is used as a trigger 
for the scope, it is possible to 
examine the data bus and 
watch for the data to appear. 
This is shown in Photo 2. The 
exact details of what follows 
will be pertinent oniV to the 
MCS 6502, which is the pro
cessor used in the KIM-1 micro-

Instruction Type Instruction Cycles 

Photo 3. Heavy capacitative loading of buffered address line pro
duces slow-rising leading edges and undershoot on trailing 
edges. 

Label Op. Arg. 

TRIG LDA $8000 
LDA #$A5 
STA PORT 
LDX #$FO 

COUNT DEX 
BNE COUNT 
BEQ TRIG 

Comments 

Set address bit AI5 high as strobe. 
Get data for output. 
Send data to port. 
Set up index register as counter . 
Decrement counter. 
Loop back if counter not zero . 
Start over after counter reaches zero. 

Fig. 10. Short program generates scope trigger to verify data 
movement. 

computer, and a similar analy
sis will have to be made for 
each different uP. 

In Photos 1 and 2, the time
base speed is such that one 
machine cycle takes one 
horizontal division on the 
scope face. Keep that in mind , 
and it will then be possible to 
analyze when the data should 
appear on the data bus. The 
next step is to count machine 
cycles through the program 
(see Example 1). 

Since the absolute address 
appears only in the last cycle of 

the first instruction, Photo 1 
shows that ending cycle . 
Counting forward six more 
cycles (six divisions on the 
scope graticule in Photo 2), we 
see that a data bit comes high 
in that cycle. The subject of 
Photo 2 is Data Bit line 2, which 
should be a 1 according to the 
data loaded in instruction 2. 
The bit pattern with a data byte 
of A5 is shown in Example 2. 
Thus we see that Data Bit 2 
should be a 1; checking other 
bits on the data bus showed 
that the correct data was ap
pearing at each pin . 

1. LDA $8000 Load accumulator absolute 
2. LDA #$A5 Load accumulator immediate 

4 (use last cycle only) 
2 

To summarize the procedure 
for checking data (or address) 
bit on computer bus lines, 
begin by creating a software 
strobe or other means of sync 
for the scope. Set the scope 
time base so that one machine 
cycle occupies one horizontal 
division of the scope graticule. 
Analyze the program to deter
mine the number of machine 
cycles required to bring the 
data to the bus; remember that 
this analysis depends upon 

3. STA Port Store accumulator absolute 4 

Data Bit 
Binary value 

? 

Example 1. 

DB? DB6 DB5 DB4 DB3 DB2 DB1 
o 1 001 0 

Example 2. 

DBO 
1 
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Address lines A15 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 
Address 10AF X X 0 N X 0 0 X N 0 N 0 

OF36 X X 0 0 N N N N 0 0 N N 
3668 X X N N 0 N N 0 0 N N 0 

Example 3. 

Photo 4. High resistive loading (partial short to ground) reduces 
address line amplitude to below logic 0 levels . 

NEED I s ( -L--" NEED Os { 

NEED Is { NEED Os ( 

C04078 

STROBE OUT DUR ING 
DECODED ADDRESS 

Fig. 11. Selective decoding gives unique event to check program 
branching. 

INPUT 
FROM 
FIG. 'I 

.1 330K 

Vee 

Fig. 12. Simple CMOS one-shot makes LED blink slowly from 
repetitive triggers . 
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Fig. 13. Flip-flop records infrequent triggers. 

thorough knowledge of the 
machine timing and the 
number of cycles each instruc
tion takes . Finally , determine 
where (on the scope graticule) 
the data should appear, and 
look at each line on the bus to 
verify correct operation. 

Photo 3 shows a buffered ad
dress line that has heavy 
capacitive loading . Note that 
rising edges are heavily round
ed, and that falling edges have 
undershoot with a slow 
recovery . Photo 4 shows the 
same address line with a heavy 
resistive load; note that the 
amplitude is drastically re
duced and obviously will not 
meet the voltage levels re
quired to operate either TTL or 
MOS circuits . Any device driven 
by the line shown in Photo 3 will 
probably show erratic or false 
address decoding ; the 
waveform of Photo 4 will prob
ably cause a driven device to 
consider this address bit a 0 at 
all times. In either case, faulty 
addressing will be the symp
tom and a scope would be 
needed for proper diagnosis. 

Other Tools 

It is often possible to use in
genuity and planning to do 
much troubleshooting with a 
voltmeter or other static in
dicator. Also, if your system 
has a front panel with address 
switches and status lights, the 
pattern on the lights may offer 
helpful hints. If data fails to ap
pear at the expected place, it 
can be very helpful to know that 
the subroutine that moves the 
data wasn't called by the main 
program. How? If the subrou
tine happens to be in a little
used page of memory, some
times it is possible to see the 
address LEOs on the front 
panel flicker as the subroutine 
is accessed. A program loop 
can be used to enhance the 
brightness of the LEOs. 

In a similar vein, checking 
certain address bits with a 
logic probe (a "pulse catching " 

A3 A2 A1 AO 
N N N N 
0 N N 0 
N 0 0 X 

feature is necessary) can reveal 
that the computer is accessing 
certain parts of memory. If no 
single unique address bit is in
volved , a simple two-IC circuit 
(Fig . 11) will decode enough of 
the address to generate a 
unique pulse each time the 
memory accesses the decoded 
address. This pulse will then 
trigger the logic probe so that it 
blinks. If a logic probe is not 
available , hook up a one-shot 
(Fig . 12), which will make a 
blinking light , and trigger it 
from the decoder of Fig. 11 . 

The decoder of Fig . 11 works 
this way : It can decode 14 ad
dress lines, but the choice of 
these lines will depend both on 
the address to be decoded and 
on other parts of the program 
with similar addresses to be ex
cluded . Example 3 shows some 
hex addresses and possible 
decoding connection choices . 
N represents a NAND input 
line, 0 is a NOR connection, 
and X indicates lines left open. 

The object is to make the 
best use of the available gate 
inputs so that only addresses 
within the subroutine are de
coded, while no addresses in 
the main program are decoded. 
This will ensure that the decod
er will develop an output only 
when the subroutine is ad
dressed. 

Finally, a simple flip -flop 
(Fig . 13) can be triggered by the 
address decoder. This is par
ticularly useful for checking on 
events that happen infrequent
ly, such as monitoring switch 
closures . Select an address 
within the program section that 
reacts to the switch closure; 
then close and open the switch. 
If the flip-flop is set by the 
decoder, all is well. Use a volt
meter to check the Q output of 
the flip-flop, or use a transistor 
driver to turn on an LED. Check 
both states-be sure the flip
flop is set by the computer's 
response to the switch closure 
and that it stays reset as long 
as the switch stays open .• 
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Metric-American 
Conversion Program 

With September comes the opening of schools. Here's a program 
to help students with the inevitable: learning the metric system. 

Mickey Ferguson 
P. O. Box 708 
Trenton GA 30752 

I 'll never understand 
women! If I live to be 100, 

I'll just never understand 
women. Women in general are 
difficult, but the lady to 
whom I'm married is impos
sible! Let me tell you a little 
about her. Foxy is a caver. 
Now, cavers are really strange 
people I mean really 
strange. Stranger even than 
ham radio operators or com
puter hobbyists! (Rumor has 
it that, as a body, their most 
notable accomplishment is 
the origination of the EAT 
M 0 R E POSSUM bumper 
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sticker.) I would even go so 
far as to say they're addicts! 
Get them too far into the 
daylight and away from bat 
guano and they start having 
withdrawal pains! When they 
venture out from under
ground, they do many weird 
things to support their caving 
habits. 

Some cavers are college 
professors, others run com
panies such as Western Elec
tric, whi Ie others are di rectly 
responsible for putting men 
on the moon. I've also heard 
of one who writes "cook
books" (like TTL, CMOS, & 
TV Typewriter Cookbooks). 
Well, Foxy was a professional 
computer person for a 
number of years and has 

taught me the little I know 
about programming. But, 
above all, Foxy is a caver. If 
you happen to see a short, 
blonde lady wearing . moun
taineering boots, grubby 
jeans, a T-shirt with pictures 
of bats allover the back, and 
who has a furry little rug-rat 
(Yorkshire Terrier) or two in 
tow; it's probably her. 

Well, I've learned to live in 
a world of Bluewater (a 
rope), Break-bar racks (thing
amajigs for going down rope), 
jumars (whatsits for going 
back up rope), carbide lights, 
occasional meals that smell 
like carbide, etc. I've even 
learned to live with Land 
Rovers full of total strangers 
appearing at our front door at 

three in the morning looking 
for a place to "crash" for the 
night. Trenton, Georgia, may 
not be the crossroads of the 
world, but it is the heart of 
cave country in the South
east. I n fact, that's why we 
live here, and this does tend 
to make life interesting. You 
simply never know just who 
will come visiting. Recently, I 
had the pleasure of demon
strating my M6800 system to 
a computer PhD from one of 
our large universities who had 
never even heard of micro· 
processors! I still chuckle 
when I think of him standing 
there in unabashed, open· 
mouthed amazement at the 
small size and vast power of 
the system. 

The other day, I walked 
into our study, where Foxy 
was busily preoccupied with 
her Great Unfinished Master· 
piece. You see, she is writing 
a book for the National 
Speleological Society (the 
national U.S. caving club) . 
The book, as Johnny Carson 
might say, contains everv
thing that anyone could ever 
hope to know about 
descending a rope. Just what 
good it does you to know 
that is totally beyond me. So, 
there she sat, surrounded by 
mountains of paper, a pencil 
between her teeth, one of our 
rug· rats on her lap, punching 
away angrily on a pocket 
calculator, and muttering 
softly to herself. 

"Hi, darling!" said I. 
"Wha? Oh, G'way. Um 

bithy," she replied. 
"Take the pencil out of 

your mouth, dear," I re
quested. 

"Oh, hon, stick BASIC in 
the machine and write me a 
little program to convert any
thing to anything," she said . 

"Huh!?!" I responded, 
preparing to make a quick 
exit. 

To make a long story 
short, after several more 
minutes of this intellectually 
stimulating discourse, I dis· 
covered that she had been 
trying to do a lot of con
versions of American weights 
and measures to the metric 
variety, making a lot of mis· 



takes in the process. After all, 
her book is a heavy scientific 
(7) work that she feels de
serves all references to 
weights and measures in both 
systems. I'll never understand 
women! There she sits, this 
lady who has forgotten more 
about computer programming 
than I'll probably ever know, 
pounding away on an old 
pocket calculator attempting 
to process a large volume of 
data with a perfectly good 
computer across the room 
doing absolutely nothing! 
Now she wants me to write a 
program for her that she 
could do better and faster 
herself. As I stood pondering 
all of this, she kept prodding 
me to do it. I could only 
think of one excuse: I told 
her that I was late for an 
appointment at the local mas
sage parlor. She quickly 
pointed out, however, that 
we don't have a local massage 
parlor. My mind went blank; 
I had lost and knew it . 

The Objectives 

I set about the task of 
writing the Metric-American 
Conversion program with a 
few thoughts firmly in mind. 
First, I wanted to write it 
with a structured approach, 
as . I've been reading so 
much about in Kilobaud. By 
doing it this way, it should be 
easy for anyone to under
stand (and, if desired, 
modify) just by reading the 
listing. Additionally, it should 
run in almost any BASIC 
with little o r no modification. 
This should make it easy to 
write an article about the 
program, which (maybe, just 
maybe) Wayne would be will
ing eno ugh to buy for Kilo
baud or 73. (I usually wr ite 
programs with this in mind 
because I'm trying to save 
enough for a floppy disk 
system.) The other th ing I 
had in mind was that it 
should be as idiot-proof as 
possible because Foxy 
would be using it! (And, if I 
don't explain the preceding 
sentence, I'll be sleeping in 
the guest room for the next 
several months!) You see, 
when Foxy does anything 

0001 REM *************************************** 
0002 REM * METRIC-AMERICAN CONVERSION PROGRAM * 
0003 REM * BY * 
0004 REM * MICKEY E. FERGUSON * 
0005 REM ****************************************** 
0006 REM 
0010 GOSUB 230 
0020 PRINT TAB (10); "METRIC-AMERICAN CONVERSION" 
0030 PRINT 
0040 GOSUB 270 
0050 PRINT TAB(5);"1. .. LENGTH" 
0060 PRINT TAB(5);"2 ... AREA" 
0070 PRINT TAB(5);"3 . . . VOLUME" 
0080 PRINT TAB(5);"4 ... WEIGHT" 
0090 PRINT TAB(5);"5 ... TEMPERATURE" 
0100 PRINT 
0110 PRINT "PLEASE INPUT THE 'NUMBER' OF YOUR CHOICE." 
0120 PRINT TAB(5);"(INPUT '99' TO END)" 
0130 INPUT X 
0140 IF x<:i THEN 10 
0150 IF X=99 THEN 9999 
0160 IF X> 5 THEN 10 
0170 ON INT(X) GOSUB 290, 730,1170,1610,2050 
0180 PRINT 
0190 PRINT "HA VE YOU FINISHED (YES=l)"; 
0200 INPUT X 
0210 IF X= l THEN 9999 
0220 GOTO 10 
0225 REM ***THE FOLLOWING SUBROUTINE ERASES THE SCREEN ON MY TERMINAL*** 
0226 REM ***IT DOES THIS BY PRINTING LINEFEEDS & CARRIAGE RETURNS** * 
0230 FOR X=l TO 20 
0240 PRINT 
0250 NEXT X 
0260 RETURN 
0265 REM ***THE FOLLOWING SUBROUTINE PRINTS A STRING THAT IS USED IN *** 
0266 REM ***MANY DIFFERENT PLACES IN THE PROGRAM*** 
0270 PRINT "DO YOU WANT TO CONVERT:" 
0280 RETURN 
0285 REM ***LINE 290 IS THE ENTRY OF LENGTH CONVERSION SUBROUTINE*** 
0290 GOSUB 230 
0300 PRINT TAB(10);"LENGTH CONVERSION" 
0310 PRINT 
0320 GOSUB 270 
0330 PRINT TAB(5);"1. .. KILOMETERS TO MILES" 
0340 PRINT TAB(5);"2 ... METERS TO FEET" 
0350 PRINT TAB(5);"3 ... CENTIMETERS TO INCHES" 
0360 PRINT TAB(5);"4 . .. MILES TO KILOMETERS" 
0370 PRINT TAB(5);"5 ... FEET TO METERS" 
0380 PRINT TAB(5);"6 .. . INCHES TO CENTIMETERS" 
0390 INPUT X 
0400 IF x<:i THEN 290 
0410 IF X> 6 THEN 290 
0420 ON INT(X) GOTO 430,480,530,58 0,630,680 
0430 PRINT "KILOMETERS"; 
0440 INPUT K 
0450 M=K/1.6094319 
0460 PRINT K;"KILOMETERS = ;M;"MILES." 
0470 GOTO 720 
0480 PRINT "METERS"; 
0490 INPUT M 
0500 F=M/.3048006 
0510 PRINT M; "METERS = ";F;"FEET." 
0520 GOTO 720 
0530 PRINT "CENTIMETERS"; 
0540 INPUT C 
0550 I=C/2.540005 
0560 PRINT C;"CENTIMETERS = ";I;"INCHES." 
0570 GOTO 720 
0580 PRINT "MILES"; 
0590 INPUT M 
0600 K=M*1.6094319 
0610 PRINT M;"MILES = ";K;"KILOMETERS." 
0620 GOTO 720 
0630 PRINT "FEET"; 
0640 INPUT F 
0650 M=F*.3048006 
0660 PRINT F;"FEET = ";M"METERS." 
0670 GOTO 720 
680 PRINT "INCHES"; 
0690 INPUT I 
0700 C=I *2.540005 
0710 PRINT I;"INCHES = ";C"CENTIMETERS." 
0720 RETURN 
0725 REM *** LINE 730 IS THE ENTRY OF THE AREA CONVERSION SUBROUTINE** * 
ono GOSUB 230 
0740 PRINT TAB(lO);"AREA CONVERSION" 
0750 PRINT 
0760 GOSUB 270 
0770 PRINT TAB (5) ;"1. . . SQ KILOMETERS TO SQ MILES" 
0780 PRINT TAB(5);"2 . .. SQ METERS TO SQ FEET" 
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0790 PRINT TAB(5);" 3 ... SQ CENTIMETERS TO SQ INCHES" 
0800 PRINT TAB(5) ;"4 .. . SQ MILES TO SQ KILOMETERS" 
0810 PRINT TAB(5);"5 . .. SQ FEET TO SQ METERS " 
0820 PRINT TAB(5) ;"6 ... SQ INCHES TO SQ CENTIMETERS" 
0830 INPUT X 
084 0 IF X<:t THEN 730 
0850 IF' X > 6 THEN 730 
0860 ON INT(X) GOTO 870,920,970,1020,1070,1120 
0870 PRINT "SQ KILOMETERS"; 
0880 INPUT K 
0890 M = K/2.5899985 
0900 PRINT K;"SQ KILOMETERS = ";M ;"SQ MILES" 
0910 GOTO 1160 
0920 PRINT "SQ METERS"; 
0930 INPUT M 
0940 F = M/.0929034 
0950 PRINT M;" SQ METERS = ";F;"SQ FEET" 
0960 GOTO 1160 
0970 PRINT "SQ CENTIMETERS"; 
0980 INPUT C 
0990 I = C/6.451626 
1000 PRIN T C,"SQ CENTIMETERS = ";I ;" SQ INCHES " 
1010 GOTO 1160 
1020 PRINT "SQ MILES" ; 
1030 INPUT M 
104 0 K = M * 2.5899985 
1050 PRINT M;"SQ MILES = " ;K;"SQ KILOMETERS" 
1060 GOTO 1160 
1070 PRINT "SQ FEET"; 
1080 INPUT F 
1090 M = F *.0929034 
1100 PRINT F;"SQ FEET = ";M;"SQ METERS " 
1 110 GOTO 1160 
1120 PRINT " SQ INCHES"; 
1130 INPUT I 
1140 C = 1* 6.451626 
11 50 PRINT I;" SQ INCHES = " ;C;"SQ CENTIM ET ERS" 
1160 RETURN 
1165 REM *** LINE 1170 IS THE ENTR Y OF THE VOLUME CO N VERSION SUBROUTINE*'* 
11 70 GOSUB 230 
1180 PRINT TAB(10);"VOLUME CONVERSION" 
1190 PRINT 
1200 GOSUB 270 
1210 PRINT TAB(5);"1. .. CUBIC CENTIMETERS TO CUBIC INCHES" 
1220 PRINT TAB(5);"2 .. . CUBIC METERS TO CUBIC FEET" 
1230 PRINT TAB(5);"3 ... LITERS TO GALLONS" 
124 0 PRINT TAB(5);"4 ... CUBIC INCHES TO CUBIC CENTIMET ERS" 
1250 PRIN T TAB(5);"5 ... CUBIC FEET TO C UBIC METERS" 
126 0 PRINT TAB(5);" 6 .. . GALLONS TO LITERS" 
1270 INPUT X 
1280 IF X<:t THEN 11 70 
1290 IF X> 6 THEN 1170 
1300 ON INT(X» GOTO 1 310,136 0,1 410,1460,1 510,1560 
1 310 PRINT " CUBIC CENTIMETERS"; 
1320 INPUT C 
1330 I = C/16.387156 
1340 PRINT C;"CUBIC CENTIMETERS = " ;I ;"CUBIC INCHES" 
1350 GO TO 1600 
1360 PRINT "CUBIC METERS"; 
1370 INPUT M 
1380 F = M/.028317 
1 390 PRINT M ;"CUBIC METERS = ";F ;"CUBIC F E ET " 
1400 GOTO 1600 
1410 PRINT "LITERS"; 
1 4 20 INPUT L 
1430 G = L/3.785332 
1 440 PRINT L;"LITERS = ";G ;"GALLONS" 
1450 GO TO 1600 
1460 PRINT "CUBIC INCHES"; 
1470 INPUT I 
1480 C = 1*16.387156 
1490 PRINT I;"CUBIC INCHES = " ;C ;"CUBIC CENTIMETERS" 
1500 GOTO 1600 
1510 PRINT "CUBIC FEET"; 
1520 INPUT F 
1530M = F *.028317 
1540 PRINT F;"CUBIC FEET = ";M;"CUBIC METERS" 
1550 GOTO 1600 
1560 PRINT "GALLONS"; 
1570 INPUT G 
1580 L = G *3.785332 
1590 PRINT G ;"GALLONS = ";L;"LITERS" 
1600 RETURN 
1605 REM *** LINE 1610 IS THE ENTR Y OF THE WEIGHT CONVERSIO N SUBROUTINE** * 
1610 GOSUB 2 3 0 
1 6 20 PRINT TAB(10) ;"WEIGHT CONVERSION" 
1630 PRINT 
164 0 GOSUB 270 
1650 PRINT TAB(5);"1. . . GRAMS TO OUNCES" 
1660 PRINT TAB(5);"2 . .. KILOGRAMS TO POUNDS" 
1670 PRINT TAB(5);"3 . .. METRIC TONS TO TONS" 
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sitting down, she has at least 
one rug-rat in her lap. Rug
rats are funny little animals. 
They don't ask for attention; 
they demand it! They will do 
strange things when you least 
expect it, like standing on 
your terminal's keyboard. So, 
our programs have to be rug
rat proof. Whew! 

I think I've succeeded 
rather well in meeting my 
objectives with th is program 
(especially if Kilobaud does 
buy this effort of mine). Al
though the Metric-American 
Conversion program looks 
rather long, it will run in a 
12K system when used with 
SWTPC 8K BASIC - or even 
less if you leave out the REM 
statements. (R EM does mean 
remove, doesn't it?) SWTPC 
4K BASIC will also run it 
with no modification, and so 
should whatever BASIC 
you're using (assu ming it has 
floating point arithmetic). 
The only things in the pro
gram that might cause you a 
spot of bother are the ON . . . 
GOTO and ON .. . GOSUB 
statements. In some imple
mentations of BASIC, these 
will have to be changed to 
GOTO .. . OF and GOSUB 
. .. OF in order for the pro
gram to run properly. 

The Program 

The Metic-American Con
version program can be 
broken down into several sub
programs (which are written 
as subroutines) that actually 
handle all of the conversion. 
These subprograms are tied 
together by a very simple 
control program that is 
written as a loop. I'm not too 
good at hieroglyphics (flow
charts) so I'll try to give you 
a basic outline of how the 
program works. 

First, the control loop : 

I. Clear screen on CRT. 

2. Print a list of available 
conversion routines for the 
human. 

3. Get an input from the 
human . 

4. If input is inval id, go to # 1 
above. 

5. If input is valid, go to 
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conversion subrouti ne. 

6. Ask the human if done. 

7. Get input from the human. 

8. If human is done, end. 

9. If human is not done, go to 
# 1 above. 

The conversion sub
routines are, in outline, all 
identical. They are: 

A. Clear screen on CRT. 

B. Print list of conversions 
available in subroutine for 
human . 

C. Get input from the human. 

D. If input invalid, go to # A, 
above. 

E. If input is valid : 

1. Ask the human for the 
data to be converted. 

2. Get input from the 
human. 

3. Do conversion. 
4 . Print answer for the 

human. . 
5. Return from the sub

routine . 

Referring to the sample 
run of the Metric-American 
Conversion program, you see 
the program will convert 
measu rements of length, area, 
volume, weight and tempera
ture from metric to American 
or from American to metric 
systems of measurement. In 
the sample run, we chose to 
do a length conversion of one 
inch to centimeters. As you 
can see, the length conversion 
does not allow yards or milli
meters, which are both 
common measurements. This 
is because I have no difficulty 
in converting feet to yards or 
yards to feet, nor do I have 
any problem with centimeters 
to millimeters or millimeters 
to centimeters . And I 
seriously doubt if you do 
either. Also, we have so very 
many different kinds of 
volume measurement (cubic 
inches, cu bic feet, cubic 
yards, fluid ounces, pints, 
quarts, gallons, bushels, 
pecks, etc. , etc.) that I was 
forced to choose only those I 
considered most important. 
So, you may wish to add or 
substitute those you consider 
most useful of the volume 
measu rements. 
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1680 PRINT TAB(5);" 4 .. . OUNCES TO GRAMS" 
1690 PRINT TAB(5);"5 .. . POUNDS TO KILOGRAMS" 
1700 PRINT TAB(5);"6 . .. TONS TO METRIC TONS" 
1710 INPUT X 
1 720 IF X < 1 THEN 1610 
1730 IF X > 6 THEN 1610 
1740 ON I NT(X) GOTO 1750,1800,1850,1900,1950,2000 
1750 PRINT "GRAMS"; 
1760 INPUT G 
17700: G/28_349527 
1780 PRINT G;"GRAMS : " ;O;"OUNCES" 
1 790 GOTO 2040 
1800 PRINT " KILOGRAMS"; 
1810 INPUT K 
1820 P : K/.4535924 
1830 PRINT K;"KILOGRAMS: " ;P."POUNDS" 
1840 GOTO 2040 
1850 PRINT "METRIC TONS"; 
1860 INPUT M 
1870 T : M/.9071849 
1880 PRINT M;"METRIC TONS: " ;T ;"TONS" 
1890 GOTO 2040 
1900 PRINT "OUNCES"; 
1910 INPUT 0 
1920 G: 0 * 28.349527 
1930 PRINT O;" OUNCES : " ;G;" GRAMS " 
1940 GOTO 2040 
1950 PRINT "POUNDS"; 
1960 INPUT P 
1970 K: P *.4535924 
1980 PRINT P;"POUNDS : ";K;"KILOGRAMS" 
1990 GOTO 2040 
2000 PRINT "TONS"; 
2010 INPUT T 
2020 M : T *.907184 9 
2030 PRINT T;"TONS: ";M ;"METRIC TONS" 
2040 RETURN 
2045 REM *** LINE 2050 IS THE ENTR Y OF THE TEMPERATURE CONVERSION SUBROUTINE** * 
2050 GOSUB 230 
2060 PRINT TAB(10);"TEMPERATURE CONVERSION" 
2070 PRINT 
2080 GOSUB 270 
2090 PRINT TAB(5)~ ' 1. . . CELSIUS TO FAHRENHEIT" 
2100 PRINT TAB(5) ;"2 . . . FAHRENHEIT TO CELSIUS" 
2110 INPUT X 
2120 IF X < 1 THEN 2050 
2130 IF X> 2 THEN 2050 
2140 ON INT(X) GO TO 2150,2200 
2150 PRINT " DEGREES CELSIUS"; 
2160 INPUT C 
2170 F : (C *9 /5)+32 
2180 PRINT CC;"DEGREES CELSIUS: " ;F ;"DEGREES FAHRENHEIT" 
2190 GOTO 2240 
2200 PRINT "DEGREES F AHRENHEIT" ; 
2210 INPUT F 
2220 C : (F-32)* 5/9 
2230 PRINT F;" DEGREES FAHRENHEIT: ";C;"DEGREES CELSIUS" 
2240 RETURN 
9999 END 

Conclusion 

The more we've used the 
Metric-American Conversion 
program, the more uses we've 
found for it. We hope you 
will enjoy using it, too. As 
America has already entered 
the long, painful process of 
converting to the metric 
system, I feel certain we will 
all find a great many uses for 
it in the future . Incidentally, 
as you've probably guessed, 
after I had written the pro
gram for her, Foxy put me to 
work doing all of the con
versions that she had been 
working on while she went 
caving. If I live to be 100, I'll 
just never understand 

women. -

METRIC-AMERICAN CONVERSION 

DO YOU WANT TO CONVERT: 
1 . . . LENGTH 
2 .. . AREA 
3 . .. VOLUME 
4 . .. WEIGHT 
5 .. . TEMPERATURE 

PLEASE INPUT THE 'NUMBER' OF YOUR CHOICE. 
(INPUT '99' TO END) 

? 1 

LENGTH CONVERSION 

DO YOU WANT TO CONVERT : 
1. .. KILOMETERS TO MILES 
2 .. . METERS TO FEET 
3 . .. CENTIMETERS TO INCHES 
4 . . . MILES TO KILOMETERS 
5 ... FEET TO METERS 
6 .. . INCHES TO CENTIMETERS 

? 6 
INCHES? 1 
1 INCHES: 2.540005 CENTIMETERS 

HAVE YOU FINISHED (YES:1)? 1 

Sample run. 



The North Star 16K RAM board is a star performer 
in our HORIZON computer. Just as important, it is the 
ideal memory for most other S-100 bus systems. No other 
RAM board can surpass the speed, reliability, and quality 
features of the North Star 16K RAM at any price. 

SPEED - The North Star 16K RAM is the fastest S-100 
bus memory board available. No wait states are required, 
even with a Z80 at 4MHz. And, of course, this outstand
ing 16K RAM will operate with both 8080 and Z80 proc
esso rs at 2MHz. Industry standard 200ns dynamic RAM 
chips are used. Invisible on-board refresh circuitry allows 
the processor to run at full speed. 

RELIABILITY - The North Star 16K RAM is designed to 
match the same high standards as our MICRO DISK 
SYSTEM and HORIZON computer. For example, all ad
dress and data signals are fully buffered. A parity check 
option is available with the 16K RAM for applications re
quiring immediate hardware error detection . If a memory 

error occurs, a status flip/flop is set and an interrupt can 
inform the processor. Or, if preferred, an error status 
light will go on. 

FEATURES - The North Star 16K RAM offers many de
sirable features. Addressability is switch-selectable to 
start at any 8K boundary. The board can perform bank 
switching for special software applications, such as time
sharing. Also, bank switching can be used to expand the 
amount of RAM beyond 64K bytes. Power consumption 
is minimal - the maximum power requirements are: 
.6A @ 8V; .4A @ + 16V, and .1A @ - 16V. 

PRICES - $399 kit. $459 assembled, tested and burned
in. Parity option: $39 Kit. $59 assembled, tested and 
burned-in. 

Write for free color catalog or visit your local computer 
store. 

NORTH S TAR * C OMPUTERS 
2547 Ninth Street· Berkeley, California 94710 • (415) 549-0858 
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Familiar to some, unknown to others; Heath's new H11 is certainly a different breed 
of microcomputer. Find out on the following pages what sets it apart from the rest. 

Steven B. Lionel 
Kilobaud Staff 

he story starts back in 1975 
when the Altair 8800 made 

its big splash in the hobbyist 
computer market. The Heath 
Company, a recognized leader 
in electronic kits, decided to 
get into the burgeoning small
computer field. Heath started 
to work on their 8080A-based 
H8, but they wanted something 

more. They wanted to offer a 
computer that fit Heath ' s 
policy of selling state-of-the-art 
electronics at a low price. 
Heath decided to sell a 16-bit 
computer that could use soft
ware already in widespread use. 

So it came to pass that 

A Heath computer system-the H10 paper-tape reader/punch, the H9 video terminal and the H11 com
puter. All Heath computer products share a handsome basic cabinet des ign. 
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Heath, the world's largest elec
tronic kit-maker, joined forces 
with Digital Equipment Cor
poration, the world 's leading 
manufacturer of minicom
puters. In the fall of 1977, Heath 
introduced the H11 minicom
puter, based on Digital's LSI-11 
processor board . 

The LSI-11 is the smallest of 
Digital's -11 line of computers, 
consisting of the micro-based 
LSI-11, the older (and still popu
lar) PDP-11 series and Digital 's 
newest addition, the VAX-11. 
There is a great deal of soft
ware available for the -11 com
puters-much of it usable on 
an LSI-11 . Heath currently of
fers the H 11 with paper tape 
only, but provides a good selec
tion of languages and utilities. 

Current Software 

The software that comes 
with the H11 is all part of 
Digital's PTS (Paper Tape Sys
tem) software line. Some of it 
has been modified by Heath, 
but every tape carries a Dig ital 
copyright. BASIC-11 is an ex
tension of Dartmouth BASIC 
with excellent string handl ing 
and many special functions , as 



well as the obligatory PEEK 
and POKE. Although it is not as 
powerful as many microcom
puter BASICs (no ON ... GOTO, 
for example), it is more than 
adequate for most purposes. 
BASIC-11 requires 8K words of 
memory. 

A second high-level lan
guage included is FOCAL, 
Digital ' s own BASIC -like 
language that is powerful and 
compact. FOCAL has many 
features that BASIC-11 does 
not have, such as formatted 
output , but has essentially no 
str ing capability. There are two 
versions of FOCAL included 
with the H 11 : a 4K version and 
an 8K version that has such 
esoteric features as task 
scheduling and a clock. 

The H11 assembler is PAL-
11 , an easy-to-use two or three 
pass non-macro assembler. 
Assembled programs must be 
processed by the linker, LlNK-
11S, before they can be run. 
Also included in the software is 
ED-11, a good editor that can 
operate on lines or on charac
ters . It looks much like the 
other Digital editors and will 
seem familiar to people who 
have run on other Digital 
machines. 

ODT-11X is a powerful debug
ging tool supplied in object 
form to be linked with other pro
grams. A unique feature of the 
LSI-11 is that a subset of ODT is 
a permanent part of the CPU 
and can be used for debugging 
without occupying any memory 
at all. 

Extremely helpful to assem
bler programmers is the lOX (In
put Output eXecutive) library of 
I/O subroutines. lOX allows you 
to write programs without wor-

. rying about what I/O device you 
will be using; this is specified in 
a single initialization state
ment. It also provides interme
diate editing and buffering on 
devices. For example, terminal 
input can be automatically 
echoed, entire strings can be 
read (rather than individual 
characters) 'and various con
trol-characters, such as ruboutl 
delete and control-Ulline-kill , 
are automatically implemented. 

Rounding out the software 
offerings are two types of mem
ory-dump routines and the ab-

solute loader used to load most 
programs into memory. 

Peripherals 

Along with the H11, Heath in
troduced two low-cost periph
erals. The H9 is a video display 
terminal with a versatile inter
face and some unique features , 
including a plot mode and a 
short-form mode that reformats 
the screen into 48 twenty
character lines (normal format 
is twelve 80-character lines). 
For "mass storage," Heath of
fers the H10, a 10-character
pe~second pape~tape punch 
combined with a 50-character
per-second paper-tape reader. 

All Heath computers and pe
ripherals share a handsome 
basic enclosure design , as 
shown in the photos. Heath 
also offers Digital ' s best 
selling LA36 DECwriter II , a 30 
cps matrix-printing terminal. 
The H36, as Heath calls it , is 
sold assembled at a price that 
is nearly impossible to beat for 
single quantities. 

Future Offerings 

Heath has made a major in
vestment in their computer line 
-hiring many engineers who 
are racing to get new products 
on the market. The primary item 
missing from the current H11 
system is a random-access 
storage device. 

Heath's cassette for the H8 
is not compatible with the H 11 ; 
however, Heath is working on a 
floppy-disk drive and will 
release it toward the end of the 
year. The drive will be by 
Memorex and have a controller 
based on Western Digital's 
floppy-disk controller chip. It 
will have a 256K byte capacity 
with soft sectoring , and will be 
available in both single- and 
dual-disk configurations. 

Heath will use its own format 
for writing on the disk, but will 
provide a switch that will allow 
it to write in a format compati
ble with Digital's RXV11 floppy
disk system. This means you 
could run Digital's RT-11 
operating system on the H11, 
although the software license, 
at $2760, will probably set you 
back a good deal. Instead, 
Heath is developing its own 
HDOS operating system. Simi-

lar to RT-11 , it is a cooperative 
effort between Heath and 
Digital. HDOS will come with a 
disk BASIC and FOCAL, along 
with supporting software. 

The future holds a lot for H11 
owners. According to Heath, a 
"major software effort" is be
ing expended to produce FOR
TRAN , APL and PASCAL for the 

the HALT position, the H11 can 
single-step program execution. 
Missing from the H11 is a 
switch controlling the line time 
clock (one controlled by line fre
quency), as is found on the 
PDP-11103. Instead, this func
tion is controlled by a jumper 
on the power-supply board. 

The H11, essentially a 

The Heath H11 computer. Digital 's LS/-11 processor is wh at makes 
it go. 

H11. On the hardware side, 
Heath plans to sell Digital's 
LSI-11/2 processor, which is 
half the size of the current 
LSI-11 and does not include the 
on-board 4K words of RAM. 
Heath may also offer Digital's 
higher-density RAM boards of 
8K, 16K and 28K words, making 
possible a system with the 
maximum amount of RAM (56K 
bytes), a floppy, a serial and a 
parallel interface with a slot left 
over, all inside the H11's 
cabinet. 

Computer and Options 

The H11 microcomputer con
sists of an assembled and 
tested Digital KD11-F LSI-11 
processor board, an eight-slot 
backplane and card cage, and a 
regulated power supply . The 
power supply can be set by a 
switch to run from either a 120 
V or 240 V line voltage. The 
voltages are regulated before 
being distributed to the back
plane, so that no heat-produc
ing on-board regulators are 
needed. 

There are only two switches 
on the front panel. One controls 
the dc power on the backplane 
and the other is the RUN/HALT 
control. When the switch is in 

PDP-11103 in kit form, is com
pletely compatible with all ex
isting LSI-11 modules. There
fore, the bus used is Digital 's 
a -BUS, a 36-line, 16-bit bus that 
has built-in interrupt priority 
determination and allows DMA 
(direct memory access), where 
I/O can take place without the 
processor's services. 

As nice as the a-BUS is, it 
has a negative side for hobby
ists: Since Digital jealously 
guards its patents on the -11 
computers , no one can sell any
thing that plugs into the a-BUS 
without a license from Digital. 
This will probably prevent the 
widespread availability of inex
pensive modules for the H11 . 

The LSI-11 's system architec
ture is radically different from 
the common 8-bit microproces
sors. First , there is no accumu
lator. Instead, there are eight 
high-speed registers , any of 
which may be used as source or 
destination for most instruc
tions . Even more unusual is 
that memory locations can be 
used as operands with equal 
ease. This allows arithmetic, 
comparison and program con
trol without ever referring to 
registers. Additional address
ing modes are register indexed, 
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Glossary of Jargon 

String Handling: This does not, as it sounds, have anything 
to do with a cat's-cradle exchange. In computer jargon a 
string is any series of characters treated as a group (for ex
ample, a person's name would be a string of letters, an ad
dress would be a mixture of letters and numbers, etc.). Some 
computer languages are better than others at dealing with 
these groups of characters. This is called string handling. 

Powerful: This is a beauty_ It has no real meaning. In adver
tising literature it means the advertised system is better 
than others, but usually for undefined reasons. The power of 
a computer is its ability to do things" so a more powerful 
computer can do more in a given time. In general, the term is 
used when a writer feels intuitively that a system is better 
than others, but is unable to point out the reasons. 

Formatted Output: Let's say you want to print a name, ad
dress, city, state and zip code for mailing . You'll want this to 
be in three lines so the post office can (you hope) read it. To 
do this you have to have a format program that tells the com
puter to put the name on the first line, etc. If you wanted the 
information all on one line for a 132-column computer page 
printout, you would format the printing differently. Some 
languages make it easy to set up these formats ; others re
quire all sorts of programming work. 

Task Scheduling: The LSI-11 system is set up so it can seem
ingly do two things at once. Let's say you want to sort out a 
list of names and addresses into zip-code order from alpha
betical order by last name. This is going to take a while. In 
the meantime, while the system is grunting away at the sort
ing program, you can playa game of Star Trek. The H11 will 
work on the sort without bothering you. When you key in a 
command it stops the sorting program, files away what it 
was doing so it can go back to it after it has attended to your 
demands, then goes to your Star Trek program and executes 
what you 've keyed in. When that is done, a few microsec
onds later, it puts all your stuff in another file and gets out 
the sorting program and continues with that. This is called 
task scheduling. 

ON-GOTO: As you become more familiar with BASIC you'll 
understand about this. Until then don't worry about it. The 
ON-GOTO is a time-saver in programming, but you can make 
do without it by adding a few extra programming steps. 

Editor: The editor of a magazine corrects spelling, blue
pencils words, etc. The computer editor makes it possible to 
do these things. The better the editor, the more things it can 
do. A simple editor might enable you to delete a character on 
your tube . . . a word .. . a line. It can allow you to move the 
cursor around where you wish. It might permit you to add a 
character or word into a line. A more involved editor could 
allow you to search a string of words for any particular word 
or pattern of words you wanted. The more functions an edi
tor has, the more "powerful" it is. 

Clock: The word "clock" is used in computers to mean sev
eral things: Every computer has to have a time-generating 
system to step it through its operations. This is called a 
clock. The speed of this clock determines the speed of a 
computer. Most of the S080-type systems run at around 2 
MHz . . . the 6S00 at around 750 kHz, the 6502 at around 1 
MHz and the l-SO at 3 MHz, generally. The H11 runs at 10 
MHz. Another type of clock, usually called a " real-time 
clock" to identify it from the "system clock," keeps track of 
time for you. The PET comes with this clock built in so all 
you have to do is set it when you plug in the computer and it 
will keep reasonably good time for you. The Altair-type sys
tems require that an accessory real-time clock board be 
used-this usually costs around $100 or a little less. This is 
the type of clock referred to as being built into the H11 . 

Wayne Green 

indirect, absolute, autoincre
ment and autodecrement (use
ful for stacks) and relative 
mode for branching. 

The LSI-11 implements the 
400 + instruction set of the 
PDP-11/40, although not as 
quickly. The instruction set is 
well designed and efficient, 
with many instructions operat
ing either on bytes or on words. 
Available as an option is a 
special ROM chip that imple
ments 32-bit integer and float
ing-point arithmetic as found 
on the PDP-11/45. 

The KD11-F processor board 
contains the four processor 
chips, a socket for the optional 
EIS/FIS ROM chip described 
above, all necessary logic to 
control the Q-BUS and 4K of 
dynamic RAM . The on-board 
RAM can be used as the 0-4K 
area or the 4-SK area, depend
ing on a jumper. Optionally, the 
on-board RAM may be com
pletely disabled, allowing other 
memory to occupy the low ad
dresses. The processor board 
generates a refresh signal for 
dynamic memories, although 
the current offering by Heath is 
static. 

Because of its size, 8.5 x 10 
inches, the KD11-F board occu
pies two backplane slots, al
though only one is used. If the 
new KD11-HA LSI-11/2 proces
sor-only board is used, the ex
tra option slot will be free. 
Heath plans to offer this new 
board soon. 

At this time, Heath offers 

three accessory boards for the 
H11. The H11-1 is a 4K-word 
static-RAM memory board with 
an average access t ime of 500 
ns. The H11-1 uses 21141K-by-
4-bit memory chips and can be 
jumpered for any of the eight 
memory ban ks. The H 11-2 
parallel interface module 
allows easy control of parallel 
devices such as the H10 paper
tape reader/punch . The third of
fering is the H11-5 serial inter
face, which can be jumpered 
for various baud rates ·and sig
nal types. Although all H11 op
tion boards are Heath de
signed, all are completely com
patible and interchangeable 
with existing LSI-11 boards. 

Building the H11 is a breeze. 
The CPU boa rd i s al ready 
assembled and tested. One cir
cuit board is used for the power 
supply and one for the back
plane. Heath 's use of solder
masked boards makes solder 
bridges nearly impossible. 

With their new computer line, 
Heath surpassed themselves 
on documentat ion. The H11 
comes with a padded vinyl 
binder stuffed with hundreds of 
pages of information about the 
instruction set, Q-BUS, logic 
descriptions, troubleshooting, 
schematics and hundreds more 
on the software. How'ever, 
Heath's technica l writers have 
not been quite so prol if ic, since 
much material is reproduced 
from Digital publicat ions. Still, 
there is no lack of information 
on the H 11, and it is welcome. 

Inside the H11 with backplane raised. Ribbon cables connect 
peripheral controllers to sockets on the back panel. Power supply 
is on the right. 



My only complaint is that the 
binder supplied simply won't 
hold all the pages in place! 

H11-ls It Worth It? 

formance that no 8-bi t mi cro
computer can touch. The H 11 is 
no plaything , and in my opin
ion , is the best microcomputer 
on the market. 

Next month we'll discuss the 
H11 's peripherals .• 

The following are trademarks 
of the Digital Equipment Cor
poration : LSI-11 , PDP, DIGITAL, 
FOCAL, DECUS, Q-BUS, VA X, 
DEC writer. 

BASIC is a trademark of the 
Trustees of Dartmouth College. 

Teletype is a trademark o f the 
Teletype Corporation . 

There is a question floating 
around that is usually phrased 
as, " LSI-11 vs 8080, it is worth 
twice the price?" The answer 
depends on what you are look
ing for. If you want your com
puter to sing the Star Trek 
theme while you zap the Kling
ons in multicolor graphics, the 
H11 is probably not for you. 
However, if you want serious 
computing capabilities for pro
fess ional, small business or 
educational environments, the 
H11 , at $1295, will give you per-

Heath is a trademark of th e 
Heath Company. 

Clo ckwise from top-LSI-11 CPU board, H11 -5 serial interface, 
H11 -2 parallel interface and H11 -1 4K RAM. 

2708/16 
EPROM PROGRAMMER 
fo r the F-8 , 6800, 8080, t 802 , 

or KIM - t microcomputers. 

Features: 

• RAM starting address. 
PROM start ing address. 
number o f bytes to be 
programmed can be easi· 
Iy spec i f ied . 
• Inc ludes so ftware for 
ve rify ing programmi ng. 

• Hardware requires o nl y 
I 1/2 I/O ports to i nterf ace 
to any m ic rocomputer . 

• Low inse r t io n force 
programming socket . 

Assembled and tested w/sohware 559.95, Kit $49.95. 
Kit w/ou! sof tware but w/soflware in s truct io ns 
533.00. We ship 3 days ARO for M.D. or C.O.D. After 
1 PM 804-973-5482. 

Optimal Technology, Inc. 
Blue Wood 127 

Earlysville, VA 22936 010 

TELETYPEO MODEL 33 ASR 
COMPUTER I/O fOM I'LETE WITH : 

• Tape Punch • Ready lo (;0 

• Tape Readrr • Line/ Local Wired 
• (; uaranleed 30 Days 

$840 00 

INCLUDING PACKING 

FOB N.J. FACTORY 

II ils lor TELETYPEo We lIave h. 

II you don' l see ",hal ),ou nr ed 

fA LL or WHITE! 

'If TELETYPEWRITER COMMUNICATIO NS SPECIAliSTS 

C 
~ ~~o Sp,,~gtlttd A",nUI • B .. ktt.~ Ht.;hU, H. J. 01'22 
~ (20 11 46H3'0 • YWlt : / l09B6-1016 • TELElt: 1J.6479 

SUBSIDIARY DF VAN'S W2DLT EL ECTRDNICS. 

t 
J 

TUES-FRI. 
12 to 9 

SAT. 10 to 6 

NortltStafSojtware 
Malillat 
Maillisl is a general purpose mailing label program capable of 
producing formatted lists for tractor-fed or Xerox type labels. 
Malllist will also sort lists for any field. 

PriCe$39.9S,on diskette wilh manual/slack 10 14 day delivery. 

In-out driver 
Dos In-out driver is designed to set up mapped memory video 
boards In conjunction with hard copy device. The user may 
sw~ch output under software control. Any file directory may be 
listed while In BASIC without Jumping to dos. Spacebar will stop 
output for line by line listings. Designed for use with 3P+S and 
any tv board. 

Price $12.95 on diskette with manual/sfock /0 14 day delivery. 

Register 
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. Register has 
provisions for min-max. automatic reorder. and critical list. 
Price $299.95 on diskette with manual. 

All prices are FOB Santa Barbara. Cali/omia. 
Terms COO Residents add 6% sales tax and $1 .00 shipping. 

Alpha Data Systems A48 
Box 267. Santa Barbara. Ca. 93102 .805/682-5693 

TR 5-80 
M ;c r a-M e g a CASSETTE CONTROL UN IT 

• S peed up your Clls8et ~ e lIIpe handling _ I' tn polut progTl'U1l 
loclltton s on l tlpe ... ith nn Ilutllble 1llUI11llry monitor _ Get 
I'rotcctloll (raID recording anti plAyback glltche" r elulttng 
t rolll I!.round loopil _ f.ll llllnnt e the tedi ous p l ugging and un 
I, lugglng at r ecorder cabla" 

~ 
Tb' " ,,,.-"'.. C,.,.", C .. "., 
Unit doe II all tlI I8 /Uld lIIore . You 
gft IIIHtllnt IIIlInul'Il cOllt r o l o f 

• .. : . • :- the recordc r·!!. .. the fl ick ot II 

• • • II\/ I tch. Wnn t to t l nd t h e begl u -
-.. Il!ng o r eml o f II Ilrogr /Ull1 '''lick I ' •. , I lUlother ,. ... It c h, IOml you'll henr 

... I t. Al l c ul>l ell relluo l n pluggc[lln 
. 111 1 t h e t.lme. 

.. .... . . • T be Ml cro-HllglI ClIlIliette Cont r o l 
Unit [loe" II lo t t o c lean up nnd 

, nent.en Ul> your ,"hole TltS- BO 10-
. IItnl lntl o o too. Au " h own!!. t tile 

hrt , It ' ll In n 2 t"x 5" box ... hlch 
II n ug& 11I1I bet ... e en the lIeylJou.rd lind your recon.Jer. There 18 
110 IllI e d to mOl' e the r ecorder , a nti tln~ re no l unger Rr e li ll y 
90 d egl ee cnble lJelldli ... h lpp lng Hround . It'll (1I IIt , n ell t and 
eOllvenlent, - lind I t ' ll 1'1 bllrgl'llnl 

CASSETTE CONTHOL USlT - 8J2 . 50 

Ne ... So f t ... tt r a: 

INT EL LI G ENT MICRO-M OU SE? 
I.et t h e pu ri llts n r gue ~·hethe r thl" I,rogrll..l:mled g raphic 

"mouu e" hn ll t r lle nrt lfl cl nl Intel li gence . AIl}'Vu)' I t' ll co r 
tllinly not n IftUI>It.! 1110 \1 80 , nud ce r t.dnl )' I t ' lf a perfll llla.lll 
1II0Ull e . I t'oJ n b l e t o ft ll tl lUI eflcH I,e r oute trolll IIny tltll rt l ng 
I'o lnt ... 1 lhln II :!O-ce l l lII!!.ze, LUIII hftvln~ CtlCft llll d, It ' " flb l e 
to fln tl Ih "'fl )' lJ ll ck In to t he 1II0zoI Th r efl Ifoporfl te vur1n-
1101111 o r "M l cro-MO\lHe~ li r e provi d ed o n t. Clllllle l te . ~:nc h o f 
1hlllll runH under I,eve) I 111I 61c I n I,}\ o r lIIemory . 

MICRO-HOUSE - 810,00 

M i c r 0 - Me g a M54 
1' . 0. BOX 6265 • AHI.lNGTO~ . VA 22206 

(V i rg inI a realtlant8 ,,,\d I,~ " a l ell tH.x) 

Pre-recorded Business Programs 

USEFUL·PRACTICAL·LOW·COST! 
DISPLAY only or DISPLAY/PRINTER 

• GENERAL LEDGER - Fo, hOme bus;nesses. 
and sole proprietorships, small cor· 
porations-519.95 plus $1.50 sh ip· 
pinglhandling . 
Requ ires 8K minimum user memory 

• CHECKING ACCOUNT - Fm pe"onal bank 
accounts-$19.95 plus $1.50 shipping! 
handling 

Requi res 8K minimum user memory 

• RENT ACCOUNTS-Records lor renlal proper
lies-$16.95 plus 51.50 shipping! 
handling 

• LEGAL DIARY - For attorneys (Clien1 Accounts) 
$16.95 plus $1 .50 shipping/handling 

• TRUST ACCOUNTS-Fm allomeys lel;.nt Ac· 
counIS)-$16.95 plus $1 .50 sh lppingl 
handling 

Programs-MASTER and DEMO cassette, plus 2 PerCom 
" Pi lon·30" re cord casse t tes-money back guarantee

Complete ins tructions-All programs copyrigh ted 

All ma il o rde rs must be pre-paid . 

COMPUTERS ONE C81 
#306 Kaha la Offi ce Tower 

4211 Waia lae Ave. 
1-__ :;.. ____ Honolu lu, HI 96816 
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Home System Demo Program 

A demonstration program is valuable for hobbyists showing off their micros. It's more 
valuable for retailers trying to sell systems to customers who don't know computers. 

Mark Herro 
311 Woodland Ln 
Oconomowoc WI 53066 

I'll level with you. I don't have 
a computer (yet). The software 

you may have seen from me on 
the pages of 73 and Kilobaud 
came from either a time
sharing service's system or 
was mooched from somebody 
else's microcomputer. Don't 
get me wrong-those are my 
programs; I just "borrowed" a 
computer to debug and run 
them. 

Introduction . . . The Question 

Even though I'm not a true 
"hobbyist" yet, I've learned a 
lot from Kilobaud and other 
sources- particularly that a lot 
of the software out there is 
merely games, sophisticated or 
otherwise. I'm not saying 
games are bad, but how does 
the abundance of them appear 
to the complete outsider who 
thinks computers are just nasty 
machines that foul up credit 
bills? "Just an expensive toy," 
they might think, leading to 
that often heard and " loved" 
question: " What else can you 
do with it?" "Anything you can 
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think of! " is not a sufficient 
answer! 

The Answer 

I'm aiming this article at two 
groups of people. One is com
puter users (with up and run
ning machines) who want to 
show off their gear to non· 
computer types without scar· 
ing them away with the buzz· 
words or by playing games all 
night. 

The other group is computer
store retailers! Refer to John 
Craig's editorial in Kilobaud 
No. 6. If John had really been 
the people he pretended to be, I 
think that he would have been 
turned off to computers for 

I. Introduction 
A)"I'm Mark's computer ..• " 
B)Brlef history (" . .. Mark built me about a year ago ... ") 
C)Overvlew of DP (" . .. I'm going to show you .. . " ) 

II.SmaJi Talk 
A)Name query 
B)Age query 
C)Comment on namelage 

III . Demonstration of security system 
IV. Educational program demonstration 
V. Demonstration of graphics display 

VI. Home accountlnglbudget program 
VII. Demonstration of ham radio system 

VIII . Demonstration of programming capabil ities 
A)S~ort explanation of BASIC 
B) Math programs 
C) English programs 
D)Other possibilities 

IX. Conclusion 

Fig . 1. Possible DP outline. 



quite a while. 
What is really needed is 

something to show off the 
capabilities of a computer 
system that isn't too technical, 
and doesn't play games: a 
Demonstration Program-I'll 
call it a DP for short-with brief 
demonstrations of a compu
ter's abilities. A DP would prob
ably have to be different for 
each computer (i.e., Mits, 
SWTP, Poly, Imsai, Com
pucolor, etc.) and each com
puter's available memory, 
operating systems, 110, special 
functions and the like. In other 
words, a DP would almost have 
to be tailor-made to each and 
every computer running. Think 
of what could be done. The in
dividual programming possi
bilities are almost endless! As 
a starting point for a DP, I will 
assume the following condi
tions: (1) you have a computer; 
(2) you have a high-level 
language; (3) you want to show 
off your computer; (4) you want 
to sell your computer. 

What Should Be In It? 

What should a DP contain? 
Take a look at your computer's 
outside hardware and directly 
observable equipment (not in
ternal processor timing, bus 
structure, DMA, or other such 
" buzzwordy" nonsense. You 
may say "Waddya mean, 'non
sense?!"'-it's all GIGO (Gar
bage InlGarbage Out) to people 
not familiar with computers.). 
Look for things like graphics 
modes. Can the video readout 
run on a color TV (like Apple-II 
and Compucolor)? Can the 
computer play (or compose) 
music? Is it used for home 
security? Ham radio? Anything 
that has a direct outside-world 
link can be used in a DP. 

Even if you don't have any of 
the above capabilities , you can 
still run a "bare-bones" DP. A 
good place to get ideas for this 
" no frills" type of DP might be 
the "Hello" program (game) in 
101 Computer Games. In this 
program, a person may have a 
" conversation" with the com
puter (which acts as a sort of 
psuedo problem-solver) and get 
appropriate answers to user 
questions. 

sample DP outline. Conclusion A point should be taken from 
this: A DP should be interactive 
between the "demonstrator" 
and the "demonstratee. " Ini
tially, a DP could ask for names 
and ages, and, if possible, 
engage in some small talk. The 
ideal DP would show off all the 
computer's capabilities while 
at the same time interacting 
with the user. Fig. 1 shows a 

Of course, all the demon
strations would only be as long 
as the programmer wanted to 
or could make them; I must em
phasize that there wouldn't be 
just one type of DP. A DP would 
have to be tailored to each 
system's capabilities . A sam
ple of a partial DP printout is 
shown in Fig. 2. 

A DP would be invaluable to 
hackers trying to show off their 
microcomputers. It would be 
even more valuable to the 
retailer (manufacturer?) who 
must try to sell his systems to 
non-computer-oriented cus
tomers. I hope I have given 
some good ideas to someone 
out there. Get going .• 

########COMPUTER DEMONSTRATION####### 
HELLO! I'M MARK'S COMPUTER. I BET YOU THINK COMPUTERS 
ONLY MESS UP YOUR BILLS, RIGHT? 

WRONG!! 
I AM GOING TO SHOW YOU SOME OF THE THINGS MARK TAUGHT ME TO 
DO. MARK ONL Y BUILT ME A YEAR AGO, BUT I CAN DO ALL SORTS OF 
NEAT THINGS. 
BUT FIRST, I WOULD LIKE TO KNOW WHO I AM TALKING (WELL, 
PRINTING) TO. WHAT'S YOUR NAME? BILL 
HELLO BILL, HOW OLD ARE YOU? 205 
A COMEDIAN, HUH? 
OK, MOSES, HOW OLD ARE YOU-REALLY? 25 
ALMOST OVER THE HILL, COMPARED TO ME. 
OK, BILL, NOW I WILL SHOW YOU WHY A BURGLAR SHOULDN'T COME 
TO THIS HOUSE AND TRY TO STEAL ME. 
SEE THAT WINDOW JUST TO THE RIGHT OF ME? YES 
OPEN IT. 

(The window is opened and 
the bell on the terminal 
goes off) 

OK, SHUT THE WINDOW! SHUT THE WINDOW! 
IF THIS WASN'T A TEST, I WOULD HAVE SOUNDED THE WHOLE HOUSE 
ALARM SYSTEM, TURNED ON THE LIGHTS, AND IF MARK DIDN'T GIVE 
ME A SPECIAL COMMAND, I WOULD CALL THE POLICE 

NEAT,HUH? 

BILL, ARE YOU A GOOD ARTIST? NOT REALLY 
OH, BILL, I AM STILL PRETTY DUMB WHEN IT COMES TO LANGUAGE. 
JUST ANSWER YES OR NO. 
? NO 
WELL, YOU CAN HAVE ME DRAW ALL SORTS OF PICTURES (EVEN DIRTY 
ONES) . BUT JUST TO DEMONSTRATE, I'LL WRITE YOUR NAME IN 
BIG LETTERS . .. 

BBBBBBBB 1111111111111 LLLL LLLL 
BBB BB 1111111 LLLL LLLL 
BBB BB 1111111 LLLL LLLL 
BBB BBB 1111111 LLLL LLLL 
BBB BB 1111111 LLLLLLL LLLLLLL 
BBB BB 1111111 LLLLLLLLL LLLLLLLLL 
BBBBBBBB 1111111111111 LLLLLLLLLLL LLLLLLLLLLL 

I AM PRETTY GOOD AT PLOTTING MATHEMATICAL CURVES TOO 

(rest of the program runs through) 

SO YOU SEE BILL, YOU CAN USE ME FOR ALL SORTS OF THINGS; IT'S 
JUST A MATTER OF CORRECT PROGRAMMING. IT ISN'T HARD, ONCE 
YOU GET THE HANG OF IT. 
NOW THAT YOU KNOW MORE ABOUT ME, GO AHEAD AND PLAY SOME GAMES. 
TAKE THE CASSETTE MARKED "GAMES" AND PUT IT INTO THE RECORDER. 
YOU HAVE A WHOLE BUNCH TO CHOOSE FROM, BUT I RECOMMEND "TREK" 
OR "DEPTH CHARGE"-HAVE FUN!! BYE. 
READY 

Fig . 2. Partial DP sample printout. 
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Do-It-AII Expansion Board 
for KIM 

The following design and repackaging information should appeal to many, if not all, 
the KIM-1 owners out there who are looking for more in this very popular system. 

George Young 
Sierra High School 
Tollhouse CA 93667 

Breathes there a KIM-1 

owner who is completely 

satisfied with his KIM-1? The 
number of articles appearing 
about this very popular com
puter and about repackaging it 
surely mean that many owners 
seek a more presentable micro
computer with expanded capa-

bilities. This article presents an 

expansion board for the KI M-1 
as well as some ideas for 
repackaging the basic KIM-1 
circuit board. 

The Expansion Board 

The expansion board is the 
same size as the KIM-1 circuit 

board a~d is designed to mount 
below the KIM -1 board with 
stand-offs. The board is a 
"universal type," meaning that 
it will take 14-, 16-, 24- and 
40-pin ICs and that it can be 
either wire-wrapped or hard-

Photo 1. Expansion power supply. 
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wired . I plan to use my board to 

add : (1) more memory, (2) Don 
Lan cast er's TVT-6L circuitry 
from Kilobaud No.6, (3) Bob 
Grater's SAB-1 circuitry from 
Kilobaud No.1 , (4) a Selectric 
interface similar to the one de
scribed in " another magazine," 
(5) whatever else is published 
for KIM that I need and can use. 

Since the expansion board is 
almost the same size as a page 
of Kilobaud, some reduction of 
the artwork is required to fit it 
into the magazine. If you are go
ing to home-brew your own 
board, you will need to use the 
skills and techniques present
ed in " Make Your Own PC 

Boards" (Kilobaud No. 16, page 

24). 
In trying to anticipate your 

needs, we have made arrange
ments for the Byte Shop, 3139 
E. McKinley Ave., Fresno CA 

93703, to produce the board for 
you at $35 postpaid. It will be a 
single-sided, G-10 glass-epoxy 
board with numerically con
trolled drilled holes. (You 

. couldn 't drill all the holes on 
that artwork for $35 worth of 
labor!) Mating connectors for 
the board are also available from 
the same source for $5 per pair. 

Should you find it necessary 
to have contact fingers avail
able on both sides of the board , 
there are two ways to accom
plish this . 

The first way is the easiest 
for those who live close enough 

to an Electronic Supermarket. 
Obtain Circuit Stik ™ part num

ber 3396-002; you will need just 
one package per KIM-1 expan
sion board. This 22-pin printed
circuit-board edge connector 
will mate with the sockets and 
comes two per package. (Just 
be sure you get them anchored 
at the correct location on the 
back of the KI M-1 board.) 

Should you be " out of range" 

of the Electronic Supermarket , 
the task will be a little more dif
ficult. You' ll have to home-brew 
a device like the Circuit Stik 
edge connectors . There is a 
flexible copper-clad epox y 
board available that you can 
print on in the fashion de
scribed in "Make Your Own PC 
Boards." The edge connectors 
formed in this fashion can be 
glued to the back of the KIM-1 
board. I use Goodyear Plio
bond™ genera l-purpose ad
hesive for this purpose. 
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Fig. 2. Original artwork for the KIM-1 expansion board (reproduced here at 85 percent). 
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Extra-thin copper clad is also 
available in the Circuit Stik line 
as part number 9252 (3 x 4 
inches) and part number 9251 (5 
x 6 inches)_ The Circuit Stik 
material comes with a self ad
hesive backing, so use of this 
material bypasses the gluing 
problem. If you cannot find it 
locally, then order from Circuit 
Stik, 24015 Garnier Street, PO 
Box 3396, Torrance, CA 90510, 
or call (213) 530-5530 and ask 
where you can buy their 
products. 

Photo 2. The wooden "briefcase." Photo 3. KIM 's new " home," ready to travel. 

KIM·1 Power Expansion 

The first thing that will be 
needed for the expansion cir
cuitry is additional power capa
bility. Fig. 1 shows my version 
of the new KIM-1 power supply. 
Photo 1 also shows the new 
power supply. The transformer 
used is a rewound core from the 
vacuum-tube era and has a 
capacity of about 100 Watts. 
Details of the power-supply 
theory of operation have been 
covered in the Kilobaud Klass
room series, so I shouldn't have 
to repeat it here. (How else willi 
get you to read my other stuff?) 

A New Enclosure 

After studying the various 
ways that others have given 
KIM a new housing, I decided to 
do mine the easiest way possi
ble. The problem is that those 
capacitors on the KIM circuit 
board stick up too high. What 

SE E TE XT 
120VAC : 16VAC 

Photo 4. Elevating the keyboard and the display. 

can be done is to raise the key
board and the display about '/2 
inch so a panel will clear these 
capacitors . 

Using a temperature-con 
trolled iron and a vacuum de
soldering device, I carefully 
desoldered the keyboard . I 

stripped hookup wire and 
soldered pieces about 1 inch 
long to the keyboard contacts. I 
placed a 'I2-inch-thick block of 
wood under the keyboard and 
reconnected the hookup wire to 
the KIM-1 circuit board . Then I 
carefully checked out KIM for 

{J '~.T. @IOAf---' 
'---_------,---f.;;-=-;.;I-T~-_0+12V OUT 
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Fig. 1. KIM-1 expansion power supply. 

normal operation. 
The display also had to be 

elevated about '12 inch; so I 
carefully desoldered the dis
play module and then cleaned 
solder from the seven-segment 
readout pins. I removed pins 
from an Augat™ wire-wrap 
module and slipped each pin 
over one of the pins on the LED 
readouts. Finally, I soldered the 
Augat pins to the KIM circuit 
board. This raised the display 
(see photo). Again, I careful ly 
checked KIM for normal opera
tion. 

Everything looked OK, so I 
made a cardboard template 
that would exactly fit over the 
KIM keyboard and the display 
module, and then used this to 
make the cutouts in a 1/16-inch
thick piece of plastic laminate. 

A briefcase-style case made 
of walnut-stained wood formed 
the new home for KIM (a sim
pler method would be to use an 
actual briefcase). Photos 2 and 
3 show the completed KIM-1 
package. I plan to add connec
tors, probably down the middle 
of the plastic laminate, for con
nection of the various peripher
als . In the meantime, KIM-1 is 
now well protected and is por
table. My students can (and 
are) packing it home almost 
every nig ht so they can use KI M 
in its more-or-Iess original con
figuration . 

A Final Note 

The. 1/16th inch plastic 
laminate is too flexible and 
bends when the keyboard is 
operated. To overcome this, I 
glued wooden strips to the 
back of the plastic laminate 
with a hot-glue gun to give the 
panel sufficient rigidity .• 



Turn your TRS-80 into 
a complete word processing system. 

Just hook up the cables and connectors supplied 
with your SELECTRA-TERM and you're ready to run. 
Input your text and type the single command: LPRINT. 
The SELECTRA-TERM automatically outputs clear, 
clean high fidelity copy. 

Incredibly simple! 

Brand new. $1925~ 
Fully assembled and tested. 
Delivery five weeks. 
Many options available. 

-tr115 V AC, 60 Hz Model. 

COMFAF.:E TH I ::;. 
DOT MATRIX OUTPUT 

with the 
SELECTRA-TERM high 
fidelity impact 
print! 

Direct international sales inquiries to 
International Sales Division 
17648 Orna Drive 
Granada Hills, CA 91344 USA 

SELECTRA-TERM can also be connected 
to the parallel port of PET. Apple II • 
Heath H8 • IMSAI PI Cromemco • Alpha 
M icrosystems • Space Byte. North Star 
Horizon. SWTP • Vector Graphic. Sol. 
Polymorphic • Digital Group • Ohio 
Scientific • Altair • Sorcerer. Xitan • 
Rex. KIM. Versatile CRT. EXORcisor 

micro 
M30 computer 

devices 
inc. 

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

Telephone (714) 992·2270 

1
"'11

, 

*TRS-80 is a product of Radio Shack "Innovators to the Microcomputer Industry" 
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Jack A. Inman 
922 E. Edgecomb Ave. 
Covina CA 91724 

Tally Ho! 

This strategic game program offers proof that fox hunting is not obsolete. 

F oX and Hounds is an old 
game - a variation of 

checkers played on a standard 
checkerboard. Unlike check
ers, this game is played with 
only five pieces on the board. 
There are one fox and four 
hounds; one player moves the 
fox, the other the hounds. In 

this case the computer moves 
the "fox," and the human 
player moves the "hounds." 

Since the number of pieces 
is I imited, neither side can 
jump pieces. The hounds can 
move in a forward direction 
only. The solitary fox would 
run out of moves very quick· 

Program listing. 

0 010 REM *** FOX AND HOUNDS *** 
0020 REM ** * A CHECKER GAME *** 
0030 REM *** PROGRAM BY JACK A. INMAN ** * 
0040 REM *** OCTOBER 1977 WRITTEN IN SWTPC 8K BASIC *** 
0050 PRINT "WANT INSTRUCTIONS" ; 
005 5 PRINT "TYPE YES OR NO"; 
0060 INPUT A$ 
0070 IF A$="YES" GOSUB 1500 
0100 REM *** SET LIMITS *** 
0110 DIM L(9,9) 
0200 REM *** GENERATE BOARD *** 
0205 REM *** GENERATE LINE 1 *** 
0210 FOR C=1 TO 8 STEP 2 
0220 L(l, C)=l 
0230 L(l,C+l)=2 
0240 NEXT C 
0245 REM *** GENERATE LINES 2 THROUGH 8 ** * 
0250 FOR C=1 TO 8 STEP 2 
0255 L(2,C)=4 
0260 L(2,C+1)=1 
0265 L(3,C+1)=4 
0 270 L(3,C)=1 
0275 L(4,C)=4 
0280 L(4,C+1)=1 
0285 L(5,C)=1 
0 290 L(5,C+1)=4 
0295 L(6 ,C)=4 
0300 L( 6 ,C+l)=1 
0 305 L(7,C)=1 
0310 L(7,C+1)=4 
0312 L(8,C)=4 
0315 L(8,C+l)=1 
0320 NEXT C 
0325 REM *** SET UP FOX INITIAL POSITION *** 
0330 L(8,5)=3 
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Iy if allowed movement only 
in one direction, so he can 
move either forward or back
ward. All moves for both fox 
and hounds are limited to the 
standard checker move - that 
is, one space diagonally per 
move. 

The object of the game is 
for the fo x to reach the safe
ty of line one (1). If the fox 
can get to line one, the com
puter (fox) wins. If the hu
man player can trap Renard 
in a location from which he 
cannot escape, the human 
wins . 

I wrote this game in SWTP 
8K version 2.0 BASI C, which 
supports multiple statements 
on each I ine. However, since 
most BASICs do not have this 
feature, I chose not to use it. 

I also tried to use only the 
standard BASI C statements 
that should be available in 
any good version. I did this so 
anyone can type the program 
into his machine without 
having to rewrite half the 
program . (I hate to have to 
try to figure out what some 
special statement is supposed 
to do.) 

I did use one nonstandard 
statement, PRI NT CH R$(16); 
CHR$(22), several times to 
cause my terminal (SWTP 

CT-1 024) to home up and 
clear the screen. If you have 
this feature, fine; no change is 
required. If you do not, you 
can omit the lines and the 
program will work anyway. If 
you have scrolling, simply 
omit these lines . 

Program Description 

The program listing shows 
the program starti ng in a 
standard game fashion : asking 
if the player wants instruc
tions. If the player's answer is 
yes, the instructions are 
printed out. Even though the 
program prints TYPE YES 
OR NO, anything other than 
a yes answer is ignored, 
causing the program to go on 
to the next line. I see no good 
reason to force the player to 
type NO if he does not want 
the instructions. 

The board array is set by 
the DIM statement in line 
110. The array is set to 9 by 
9, even though the board is 
only 8 by 8, so the automatic 
moves by the computer do 
not test out of bounds of the 
array and cause error stops. 

Line 330 sets up the fox in 
his initial position. Lines 340 
to 370 set up variables to 
keep track of the fox's posi
tion for the automatic moves. 
They are also used to print 



out the computer's moves for 
the player. 

The screen is cleared and 
homed by line 405. Next, the 
board is printed out by lines 
410 through 530. Line 406 
branches to the subroutine 
that prints the computer's 
moves for the player. During 
printing of the board, the 
letters X, H, F and 0 are 
printed, dependent upon the 
value in the array position . 
The X indicates a square that 
cannot be moved onto; the H 
is the position of a hound; 
the F is the fox's position; 
and the 0 is a vacant square 
that can be occupied by a 
piece. 

I used the designations F 
and H for the fox and hounds 
rather than the conventional 
R (red) and B (black) because 
this made the pieces easier to 
track. 

The board is printed out 
after each move. After each 
printout, lines 540 and 560 
test for a win by either the 
computer or the human. 

Lines 600 through 640 ob
tain the player's move. Each 
move requires two coordi
nates to tell which hound is 
to be moved. Two more coor
dinates are required to tell 
where the player wants to 
move the hound. The re
quired format is I ine first, 
then column, for all coordi
nates. 

The validity of the move is 
tested by lines 650 through 
710. Valid moves can be only 
one space forward and one 
diagonally, right or left. The 
space the player wants to 
move to must also be vacant 
(indicated by the presence of 
a 4 in the position of the 
array). The screening also 
verifies that the player is at
tempting to move only a 
hound, which is indicated by 
a 2 in the position of the 
array, the position being the 
"from" (F,F1) coordinates 
for the hound test. The "to" 
test is made on the T, T1 
coordi nates. 

If the tests prove the move 
is valid, lines 720 and 730 
reverse the position of the 
hound and the vacant square 

in the array . Thus the hound 
is moved. 

The computer moves next. 
Lines 903 through 940 ran
domize the left-right diagonal 
movement of the fox . With
out this, movement would 
always be either diagonally 
left or right, dependi ng upon 
which came first in the pro
gram, and the fox's moves 
would be too predictable. 
The Q variable is used to 
assure that all possible moves 
are tested . Forward moves are 
a Iways tested before bac k
ward moves are attempted. 
(Remember, the fox is trying 
to get to line one.) 

Lines 950 through 1270 
do the actual testing and 
moving for the fox. This is 
one of the places the variables 
X, Y, A and B are used to 
keep track of the fox's posi
tion. In each of the four 
possible moves, the position 
to be attained is tested for 
vacancy. If it's vacant, the 
fox is moved . 

Next, the space the fox 
was in is changed to a vacant 
space (4). If no vacant space 
is found for the move being 
tested, the value of Q tells the 
program which move to try 
next until all move possi
bilities are exhausted. If no 
more moves are available, the 
variable Z will be set to 1 by 
line 1170 or 1260, indicating 
to line 560 in the board 
printout that the human has 
won the game. It also causes a 
computer-move printout of I 
CAN'T MOVE. 

If, however, the computer 
can find a valid move, the 
values of X and Yare left 
holding the position in the 
array for the moved-to posi 
tion. The values of A and B 
retain the moved-from posi
tion in the array. All of these 
are used later to print out the 
computer's move. 

Playing the Game 

A run of the program is 
included. It shows what the 
board looks like and how the 
com p uter req uests moves 
from the player. Each line is 
numbered for convenience; 
each column is numbered be
low the column. The com-

0 33 5 REM *** LOCATION HOLDERS *** 
0 340 X= 8 
0350 Y=5 
0 360 A=X 
0370 B=Y 
0 400 REM *** CLEAR SCREEN AND PRINT BOARD *** 
0405 PRINT CHR$(16);CHR$(22) 
0 406 GOSUB 1400 
0 410 FOR L=1 TO 8 
0 4 20 FOR C=l TO 8 
0430 IF L(L,C)=l PRINT"X "; 
0440 IF L(L,C)=2 PRINT"H "; 
0450 IF L(L,C)=3 PRINT"F "; 
0 4 60 IF L(L,C)=4 PRINT"O " ; 
0470 NE XT C 
0480 PRINT" L";L 
0 490 NEXT L 
0500 FOR K=l TO 8 
0510 PRINT K; 
0520 N EXT K 
0530 PRINT 
0535 REM ** * TEST FOR COMPUTER WIN *** 
0540 IF X=l GOTO 1350 
0550 REM *** TEST FOR HUMAN WIN ** * 
0560 IF Z=l GOTO 1300 
0600 REM *** HUMAN MOVES * * * 
0610 PRINT "YOUR MOVE FROM(LINE,COLUMN)"; 
0620 INPUT F,F1 
0630 PRINT "TO "; 
0640 INPUT T,T1 
0645 REM ** * TEST FOR VALID MOVE ** 
0650 IF T < F PRINT"YOU CAN'T MOVE BACKWARDS" 
0655 IF T < F GOTO 600 
0660 IF T-F <> 1 GOTO 700 
0680 IF L(F,F1) <> 2 GOTO 700 
0690 IF L(T, T1)=4 IF L(F,F1)=2 GOTO 720 
0700 PRINT "INVALID MOVE" 
0710 GOTO 600 
0715 REM * * * MOVE IS VALID --MOVE PLAYER *** 
0720 L(T, T1)=2 
0730 L(F,F1)=4 
0900 REM ** * COMPUTER MOVES * ** * 
0903 Q =O 
0905 K=INT(RND(0)*2) 
0910 IF K > 2 GOTO 905 
0930 IF K=l GOTO 950 
0940 IF K=O GOTO 1060 
0945 REM *** TEST (1) FORWARD:(l) LEFT *** 
0950 Q= Q+1 
0953 X=A-1 
0 9 55 Y=B-1 
0960 IF L( X,Y)=4 L(X.Y)=3 
0970 IF L(X,Y) <> 3 IF Q < >2 GOTO 1060 
0975 IF L(X,Y) <> 3 IF Q=2 GOTO 1100 
0980 IF L(X,Y)=3 L(X+1,Y+1)=4 
0990 IF L(X, Y)=3 GOTO 400 
1050 REM *** TEST (1) FORWARD (1) RIGHT * * * 
1060 X=A-1 
1062 Y=B+1 
1065 Q=Q+1 
1070 IF L(X, Y)=4 L(X, Y)=3 
1080 IF L(X, Y) <> 3 IF Q < 2 GOTO 950 
1082 IF L(X,Y) <> 3 IF Q=2 GOTO 1100 
1085 IF L(X, Y)=3 L(X+1,Y-1)=4 
1090 IF L(X, Y)=3 GOTO 400 
1100 REM *** COMPUTER MOVES BACKWARDS *** 
1101 IF K=O GOTO 1105 
1102 IF K=l GOTO 1200 
1104 REM ** * TEST (1) BACK (1) RIGHT * ** 
1105 Q=Q+1 
1110 X=A+1 
1115 Y=B+1 
1120 IF L(X, Y)=4 L(X, Y)=3 
1130 IF L(X,Y) < > 3 IF Q < 4 GOTO 1200 
1150 IF L(X,Y)=3 L(X-1,Y-1)=4 
1160 IF L(X, Y)=3 GOTO 400 
1170 IF L(X,Y) <> 3 Z=l 
1180 GOTO 400 
1200 REM *** TEST (l)BACK (1) LEFT ** * 
1210 Y=B-1 
1211 X =A+1 
1215 Q=Q+1 
1220 IF L(X, Y)=4 L(X, Y)=3 
1230 IF L(X,Y) <> 3 IF Q < 4 GOTO 1105 
1240 IF L(X, Y)=3 L(X-1,Y+1)=4 
1250 IF L(X,Y)=3 GOTO 400 
1260 IF L(X, Y) <> 3 Z=l 
1270 GOTO 400 
1300 REM ** * HUMAN WINS *** 
1310 PRINT "YOU WIN . . . WANT TO PLAY AGAIN"; 
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puter moves are printed 
above the board; the request 
for the player's move is 
printed below the board. The 
request for the move contains 
a reminder to type line and 
then column in that order. 

The printout of the board 
shows all of the vacant 
squares as represented by the 
letter O. Nonvalid squares are 
represented by the letter X. 
The player can move onto 

RUN 

DO YOU WANT INSTRUCTIONS 
TYPE YES OR NO? YES 

YOU ARE THE HOUNDS. 
YOU HAVE 4 PLAYERS (H). 

any vacant square in the line 
which is one line greater than 
the line and one column diag
onally from the current posi
tion of the hound to be 
moved (standard checker 
move). I did not include any 
nonvalid moves in the run; 
however, the screening does 
work. 

That about covers the 
game. Good luck to the 
hounds! -

YOU CAN MOVE FORWARD ONLY. 

THE COMPUTER IS THE FOX (F). 
THE FOX CAN MOVE BACK AND FORWARD. 

IF YOU TRAP THE FOX YOU WIN. 
IF THE FOX GETS TO LINE 1 
THE COMPUTER WINS. 
TYPE A RETURN TO CONTINUE? 

TO PLAY .. WHEN IT IS YOUR MOVE 
TYPE IN THE LINE NUMBER 
COMMA COLUMN NUMBER OF THE 
MAN YOU WANT TO MOVE. 

THEN WHEN I ASK TO? 
TYPE IN LINE NUMBER 
COMMA COLUMN YOU WANT TO 
MOVE TO. GOOD LUCK 
TYPE A RETURN WHEN READY? 

X H X H X H X H 
o X 0 X 0 X 0 X 
X 0 X 0 X 0 X 0 
o X 0 X 0 X 0 X 
X 0 X 0 X 0 X 0 
o X 0 X 0 X 0 X 
X 0 X 0 X 0 X 0 
o X 0 X F X 0 X 
1 2 3 4 5 6 7 8 

L1 
L2 
L3 
L4 
L5 
L6 
L7 
L8 

1320 GOTO 1370 
1350 REM ** * COMPUTER WINS *** 
1360 PRINT "I WIN ... WANT TO PLAY AGAIN"; 
1370 INPUT A$ 
1380 IF A$;"YES" GOTO 200 
1390 END 
1400 REM ** * PRINT COMPUTER MOVE *** 
1405 IF A;X GOTO 1440 
1406 IF Z;l PRINT"I CAN'T MOVE" 
1407 IF Z;l GOTO 1440 
1410 f.RINT " I MOVED FROM ";A;" ";B ~'TO ";X;" ";Y 
1420 A;X 
1430 B;Y 
1440 RETURN 
1500 REM *** INSTRUCTIONS *** 
1505 PRINT CHR$(16);CHR$(22) 
1510 PRINT "YOU ARE THE HOUNDS." 
1520 PRINT "YOU HAVE 4 PLAYERS (H)." 
1530 PRINT "YOU CAN MOVE FORWARD ONLY." 
1535 PRINT 
1540 PRINT " THE COMPUTER IS THE FOX (F)." 
1550 PRINT "THE FOX CAN MOVE BACK AND FORWARD." 
1555 PRINT 
1560 PRINT "IF YOU TRAP THE FOX YOU WIN." 
1570 PRINT "IF THE FOX GETS TO LINE I " 
1580 PRINT "THE COMPUTER WINS." 
1590 PRINT "TYPE A RETURN TO CONTINUE"; 
1600 INPUT A$ 
1610 PRINT CHR$(16);CHR$(22) 
1620 PRINT "TO PLAY .. WHEN IT IS YOUR MOVE" 
1630 PRINT "TYPE IN THE LINE NUMBER" 
1640 PRINT "COMMA COLUMN NUMBER OF THE" 
1650 PRINT "MAN YOU WANT TO MOVE." 
1655 PRINT 
1660 PRINT "THEN WHEN I ASK TO?" 
1670 PRINT "TYPE IN LINE NUMBER" 
1680 PRINT "COMMA COLUMN YOU WANT TO" 
1690 PRINT "MOVE TO. GOOD LUCK" 
1700 PRINT "TYPE A RETURN WHEN READY"; 
1710 INPUT A$ 
1720 RETURN 

(Program continues until . .. ) 

I MOVED FROM 5 2 
X 0 X 0 X 0 X 0 L1 
H X 0 X 0 X 0 X L2 
X H X 0 X 0 X 0 L3 
F X H X 0 X 0 X L4 
X 0 X H X 0 X 0 L5 
o X 0 X 0 X 0 X L6 
X 0 X 0 X 0 X 0 L7 
o X 0 X 0 X 0 X L8 
1 234 567 8 
YOUR MOVE FROM(LINE, 

TO 4 

COLUMN) 

1 

? 4,3 
YOUR MOVE FROM(LINE, COLUMN) ? 1,4 TO ? 5,2 
TO ? 2,3 
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I MOVED FROM 8 5 
X H X 0 X H X H L1 
o X H X 0 X 0 X 
X 0 X 0 X 0 X 0 
o X 0 X 0 X 0 X 
X 0 X 0 X 0 X 0 
o X 0 X 0 X 0 X 
X 0 X F X 0 X 0 
o X 0 X 0 X 0 X 
1 234 5 678 

L2 
L3 
L4 
L5 
L6 
L7 
L8 

TO 7 4 

YOUR MOVE FROM(LINE, COLUMN) ? 1,2 

TO ? 2,1 

I CAN'T MOVE 
X 0 X 0 X 0 X 0 
H X 0 X 0 X 0 X 

L1 
L2 

X H X 0 X 0 X 0 L3 
F X 0 X 0 X 0 X L4 
X H X H X 0 X 0 L5 
o X 0 X 0 X 0 X L6 
X 0 X 0 X 0 X 0 L7 
o X 0 X 0 X 0 X L8 
1 2 3 4 567 8 
YOU WIN ... WANT TO PLAY AGAIN? 

READY 

Sample run. 

NO 



COSMAC VIP, the completely 
assembled, ready-to-operate RCA 
Video Interface Processor, opens up a 
whole new world of computer excitement. New 
challenges in graphics, games and control 
functions. Yet it's just $249.00. 

Easy to buy. And easy to program, thanks to 
its unique, easy-to-use interpretive language. 
You get a complete how-to book including 
programs for 20 games: fun, challenging, and 
ready to load and record on your cassette. 

Simple but powerful. 
Built around an RCA COS MAC micropro

cessor, the VIP is a complete computer system 
that can grow with you. It has 2K of RAM, ex
pandable on-board to 4K. Plus a ROM monitor, 
audio tone output to a built-in speaker, power 
supply, and 8-bit input and output ports for 
control of relays, sensors, or other peripherals. 

games. 

Soon RCA wi II offer 
options for color graphics 

nd 256 tone sound generation. 
An optional auxiliary keyboard 

p an exciting world of two-player 

Take the first step now. 
Check your local computer store or elec

tronics distributor for the VIP. Or contact RCA 
VIP Marketing, New Holland Avenue, Lancaster, 
PA 17604. Phone (717) 291-5848. 
·Suggested retail price. Does not include video monitor or cassette recorder. 

The fun way 
into computers. ROil 



See Publisher's RemarKs. No. 18, re Baudot, 

Baudot Interface Cookbook 

A $50 printer? A simple junk-box interface and 500 bytes can put any Baudot teleprinter on line. 

The Teletype model 15 printer and stand, harnessed to an 8080. 
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J. R. Haglund 
W. B. Reed 
NADS Engineering 
4401 SE Rockwood 
Milwaukie OR 97222 

After spending nearly two 
thousand dollars on our 

microcomputer system, we still 
didn't have a hard-copy device. 
Since we spend a lot of time 
writing , debugging and running 
programs (mostly debugging), 
we decided that we definitely 
needed a printer. 

Cost was the major criterion 
in our search for the ideal 
printer, but reliabil ity , f lexibility 
and at least 64-character-per
line capability were also con
siderations. Thumbing through 
several small -computer maga
zines , we found that the 
available printers ranged in 
price from $250 for a 40-charac
ter dot-matri x printer (unac
ceptable) to $900 for a re
worked ASR Teletype - (too ex
pens ive) to over $1500 for a fan
cy line printer (dream on). 
There had to be a cheaper way 
to get hard copy . 

An extensive computer an
alysis of the costl performance 
trade-ofts yielded a system 
that has cost and simplicity in 
its favor. The system generates 

-Teletype-Trademark, Tele
type Corp. 
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Fig. 1. General view of how the system works. The only hardware 
is inside the dash-outlined box. Note that the echo loop bypasses 
the main program to allow maximum Baudot keyboard input 
speed. 

the hard copy utilizing a 
Baudot teleprinter-the stan
dard machine of the news and 
wire-service (they're often 
heard banging away during 
local news broadcasts). They 
are available on the surplus 
market in prices ranging. down 
from $50. 

System Description 

We have developed an inex
pensive interface that consists 
of one Baudot teleprinter, a 
hardware input/output box con
taining only a few resistors and 
transistors and a software 
package consisting of about 
500 bytes in 8080 code. The re
quired low cost is achieved by 
use of virtually free timed soft
ware to receive, decode and 
transmit the serial Baudot 
data. This reduces the need for 
expensive parallel-to-serial 
hardware logic. Refer to Fig . 1 
for a general flowchart of the 
system. 

Features of the interface are: 
1. Low cost-under $20 for 

parts and wire if you must pur
chase everything. 

2. Simple hardware-uses a 
basic two-transistor circuit for 
the required input and output 
drivers. 

3. Simple software-con
sists of 500 bytes of 8080 code 
and may be adapted to system 
requirements . 

4. Minimal modifications-

software eliminates expensive 
parallel-to-serial converters and 
utilizes a spare bit on existing 
input and output ports. 

5. Expanded character set
software simulates output of 
most required math characters 
not existing on the Baudot, 
without any hardware modifi
cations. 

6. Baudot keyboard input
during program executions or 
input of data, the interface con
veniently accepts Baudot key
board data. 

7. STOP-program execution 
may be stopped by depressing 
the Baudot break key. 

8. Punched tape-several 
Baudot machines have tape 
drives and punches, and there 
are separate perforation/read
ers available. 

Sound too good to be true? It 
is! This is the cheapest hard 
copy you can find; it requires 
almost no hardware and out
puts an expanded character 
set. We will touch upon the 
basics of the Baudot machine 
and present all detailed docu
mentation required for the im
plementation of the system. 
Also included are certain start
up and troubleshooting hints. 

How the Baudot Printer Works 

The Baudot teleprinter is a 
serial device; each letter is a set 
of five binary-code bits (not in
cluding the start and stop bits) 

as shown in Fig. 2. (The letter R 
is shown for reference.) Note 
that start bits are always logic 
low; stop bits are always logic 
high and stay that way when no 
data is present. 

Baudot machines have a 
limited character set (see Fig. 
3) and are not compatible with 
ASCII. Since math symbols are 
a must with most programs, we 
used some software tricks in 
the interface. Fig. 4 shows the 
expanded ASCll/Baudot char
acter set chosen for our par
ti cular requirements. Be fore
warned that there are some 
minor differences between up
percase Baudot characters . On 
our three machines there are 
three figures, the pound sign, 
apostrophe and STOP, that are 
interchanged . Simple modifica
tions of the software lookup 
table, described later, will solve 
th is problem. 

One beautiful feature found 
on the Teletype model 19 is the 
STOP button . When the STOP 
code is sent, the machine turns 
itself off, and upon receiving a 
low bit, the machine will auto
matically power-on! This al
lows for total remote control 
from the computer terminal. 

A quick review of the work
ings inside the machine is now 
in order. The serial binary 
pulses open and close a set of 
selector magnets, which in turn 
select the proper character to 
by typed . Current flowing 
through the magnets holds the 
selector bars from moving; the 
absence of current allows them 
to begin selecting a character. 
In effect , each code bit opens 
and closes the magnets, me
chanically selecting a charac
ter. All code bits are the same 
time length regardless of how 

LOGIC 
LE VEL 

fast the printer is operating. 
Faster typing simply generates 
more of the fiVe bit words per 
given time period, uP . to 60 
wpm. The keyboard has a set of 
five switches that run off five 
timing cams. When depressed, 
each letter selects the proper 
array of cams to open and close 
the switches, generating the 
code word . 

Unfortunately, the Baudot 
machine has several limita
tions compared to ASCII. First , 
numerals and special charac
ters are all in the uppercase 
mode. Typing a period, for ex
ample, takes three discrete 
moves. Fortunately, the com
puter does all the shifting when 
ASCII keyboard or output is run 
through the program. Second, 
no math characters exist on the 
Baudot. As mentioned, Fig. 4 
shows our equivalent set. 

Third , most Baudots run at 60 
wpm (45 baud), at which some 
hard-core computer freaks will 
scoff. Since most of us have 
more time than money, 60 wpm 
is perfectly acceptable. Beware 
when selecting a machine
several different speeds are 
available. Sixty wpm printers 
comprise the vast majority, but 
some 75 and 100 wpm ma
chines may be found . The out
put program will work on all; 
however, one must change the 
software timing cycles to sam
ple the faster data. 

A word to the wise: If you are 
starting this from scratch, you 
had better buy a reference book 
on teleprinters. (Books may be 
found in most ham radio 
stores.) A few special adjust
ments and problems that sim
ply cannot be covered in the 
scope of this article may exist 
in the printer. 

LO 'X xxxxX'L-__ ~~_~~L-~~~ 

IBmS -------_ 25mS 7 5WPM 

135 m S------- _ 19m5 100 WPM 

Fig. 2. The Baudot timing diagram consisting of five binary-code 
words and the start and stop pulses. Shaded portions represent 
current flow through the printer magnets. Times for higher-speed 
machines are shown for reference. 

67 



Software 

The software accepts, pro
cesses and transmits the serial 
Baudot data. The three main 
programs, Status, Input and 
Output, are designed so that 

they may be easily interfaced to 

the input and output schemes 
of your BASIC interpreter or 

assembler, which will be de
scribed later. The functions of 
the Status, Input and Output 
routines are described below. It 
should be noted that the soft
ware allows input from both an 

ASCII keyboard and the Baudot 
teleprinter. Also, the program 

will output to either or both the 
printer and a video monitor. 

Status. Status checks for 
data availability on both the 

Baudot printer and the ASCII 
keyboard as shown on the flow

chart in Fig . 5. If data is 
available, Status returns with 
the zero condition bit reset ; if 
data is not available, the zero 
condition bit is set. This con
vention is compatible with 
most software and hardware 
configurations used today . 
Status also keeps track of at 
which keyboard the data avail 
ability occurred; this informa-

Baudot Character Baudot code Signal 

Shift 

Lowercase Uppercase 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
o 
P 
o 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
Space 

? 

$ 
3 

& 
# 
8 

9 
o 
1 
4 
BELL 
5 
7 

2 
I 
6 

Carriage Return 
Line Feed 
Uppercase 
Lowercase 

Binary 

00011 
11001 
01110 
01001 
00001 
01101 
11010 
10100 
00110 
01011 
01111 
10010 
11100 
01100 
11000 
10110 
10111 
01010 
00101 
10000 
00111 
11110 
10011 
11101 
10101 
10001 
00100 
01000 
00010 
11011 
11111 

Hex 

03 
19 
OE 
09 
01 
OD 
1A 
14 
06 
OB 
OF 
12 
1C 
OC 
18 
16 
17 
OA 
05 
10 
07 
1E 
13 
10 
15 
11 
04 
02 
02 
1B 
1F 

Fig. 3. Baudot character set as found on the machine. Some dif
ferences may exist in the uppercase characters. In this scheme, 
least significant bits in the binary table are to the right. 

INPUT OUTPUT ASCII ~ BAUDOT 

v + & 
v > GT 
v < LT 
v EO 
v X 

CNTRLC BREAK (in letters mode) 
DELETE BREAK (in numbers mode) 

Fig. 4. The expanded character set chosen for the interface. Note 
that not al/ characters may be used both on input and output. 
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tion is used by the Input 
routine. 

Data availability occurs on 
the ASCII keyboard when the 
input strobe from the keyboard 
forces a bit to go low on the in
put status port . (Note: If your 
status bit normally forces the 
status bit to a high logic level , 
the CMA operation shown at 
address F007 should be 
changed to a NOP.) 

Data availability occurs on 
the Baudot when the normally 
active stop signal (logic high) 

changes to a start signal (logic 
low) for a duration of 22 ms. 
Status, therefore, looks for the 
input signal to go low. Since an 
unknown interference could 
have momentarily caused a low 
signal , the routine samples the 
signal 162 times during the 22 
ms start interval. If at least half 

of these samples are low, the 
routine returns with data-avail 
ability status. If not, the routine 
decides that the start signal 
was not legitimate and returns 
with the data-not-available 
status. 

Input. The function of the In
put routine is to return with the 
ASCII -encoded data in the ac
cumulator register (see the 
flowchart in Fig . 6). Input first 
checks which device-either 
the Baudot or the ASCII key
board-generated the data
available signal using a flag 
provided in the Status routine. 

If the ASCII keyboard is 

guilty , the procedure is t rivial. 
The routine simply inputs off 
the keyboard port , masks off 
the parity (most significant) bit 
and returns with this in the ac
cumulator. 

If the source is the Baudot 
machine, the procedure is a lit
tle more complicated . The first 
step is to accept the incoming 
Baudot data. Each of the five 
bits that define the Baudot 
code are of the same 22 ms 
duration. The timed software 
samples the logic state of each 

bit 163 times during the 22 ms 
interval. Since there may have 
been extraneous noise (a re
mote possibility) during trans
mission , the true logic state is 
decided by a democratic pro
cess called plurality or majority 
rule. As each bit is received it is 
put sequentially into a software 
shift register until all five data 

bits are received . Additionally, 
during sampling, the input 
signal is echoed directly back 
to the teleprinter to allow for in
stant keyboard-printer opera
tion . 

Each key on the Baudot has 
an alphabetic and figure mode 
driven by keyboard shifts pre

fi xed by the LET and FIG keys 
respectively . Therefore, the 

software must check the pre
vious state of the carriage 
mode before it can begin to de
termine the ASCII equivalent. 

Once the mode is estab
lished, the software uses the 
lookup table (described later) to 

Fig. 5. Status routine flowchart establishes which keyboard has 
input data . 
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RETURN 

Fig. 6. Input routine flowchart represents logic followed by com
puter in setting up the Baudot input, finding letters or characters 
and returning ASCII to main programs. 

extract the ASCII value of the 
Baudot code. Note that the in
put from the Baudot is limited 
by the machine's hardware (ex
ceptions are noted in Fig. 4). 
For example, lowercase letters 
are not possible. Input from the 
Baudot is mainly a conve
nience feature for inputting 
data during program execu
tions and Star Trek marathons. 
It is assumed that the ASCII 
keyboard will be the one 
predominantly used due to its 
simplicity of operation. 

To simulate mathematical 
symbols not found on the 
Baudot keyboard, certain 
Baudot characters were sacri
ficed . The plus and * opera
tions were converted to & and 
X, respectively, during all in
teractions with the Baudot ma
chine. As an added feature, the 
BREAK (NOP) key found on 
most machines is used to gen
erate an ASCII CONTROL C in 
the letter mode or an ASCII 
DELETE when in the figure 
mode. 

Output. The output routine 
converts the ASCII data in the 
accumulator to Baudot code 

and outputs it serially to the 
Baudot machine (see Fig. 7). 
The Baudot code is obtained 
via the lookup table (explained 
in detail in the lookup table sec
tion). Since each Baudot code 
represents two possible char
acters depending on the status 
of the carriage sh ift , the soft
ware checks and, if necessary, 
changes the carriage stJift by 
generating the LET or FIG code 
as appropriate. For example, if 
the teleprinter is in letters 
mode and the computer wants 
to type a 5, the software must 
generate a shift character (the 
FIG key) prior to generating the 
Baudot code for a 5. 

Before outputting the five-bit 
Baudot code, the software sets 
up the hardware-required start 
and stop signals immediately 
preceding and following the 
code_ This is done by putting 
the binary sequence 11 DDDDDO 
in a register. D represents the 
Baudot code; 0 is the start sig
nal (logic low) and 11 stands for 
the stop signal (logic high). This 
register is then shifted out one 
bit at a time 22 ms per bit to the 
output port. At th is point, the 

1/0 box takes over and drives 
the magnets of the Baudot ma
chine to generate the required 
character. 

Since the teleprinter does 
not have >, < and = in its 
character set, the software 
converts these to GT, L T and 
EQ (pseudo-FORTRAN fashion). 

Lookup table. To make it ex
tremely simple and efficient, 
the lookup table is divided into 
two sections starting at ad
dresses ALOOK and FIG LOOK. 
Using the Baudot code as the 
base during input, the code 
word's numeric value is added 
to the address of ALOOK or 
FIGLOOK depending upon the 
status of the carriage shift. The 
contents of this address is the 
ASCII code. To clarify, assume 
that the Baudot carriage is 
shifted to figures mode and you 
type an 8 on the Baudot. The 
Baudot code for 8 (see Fig. 3) is 
binary code 00110 or 6. The con
tents of FIG LOOK plus 6 is 38 
hex, which corresponds to the 
ASCII code for 8. 

To determine the Baudot 
code for a given ASCII code 

, -----, 
I IS PRINT I 
I SUPPRESS r- - -
I FLAG SE T I 
L ______ J 

r--- - ----l 
I IS I 
I CARRIAGE MODE I 
I SOFTWARE I 
I FLAG SET I 
L ___ , ___ J 

I 
NO 

NO r-...!.Y'-'ES-<. A ~I{~;)ER 
? 

(during output), the opposite 
procedure is used. Starting at 
address ALOOK, a search is 
made for the ASCII code. When 
a match occurs the address 
bias is removed, and the 
Baudot code remains . 

Sampling technique. Earlier 
versions of this software used a 
single sample at the center of 
each 22 ms data bit transfer 
during input from the Baudot 
machine_ Although this method 
was nearly 100 percent reliable 
for our system, we realized that 
for general systems it was 
probably too susceptible to 
glitches. We developed a more 
refined technique using mUlti
ple sampling. 

During each 22 ms bit trans
mission period, the logic state 
on the input bit is sampled 163 

times, and the state of the data 
is accumulated in a counter un
til the interval is over_ If the 
count is greater than 81 , it is 
concluded that the bit is a logic 
1. If not, the bit is assumed to 
be a logic O. This software fea
ture, in turn with the hardware 
design features, effectively 

YES 

, -------, 
I IS I 
I CARRIAGE MODE I 
I SOFTWARE I 
I FLAG SET I 
L ___ -. __ _ --.J 

I 

NO YE S 

RETURN 

Fig. 7. Output flowchart shows the ASCII to Baudot conversion, 
generation of special characters and software serial shift out. 
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Close-up of the hardware box required for I/O. This prototype box 
was assembled on a recycled chassis from junk-box parts. Note 
that the heavy cable to the printer enters on the left near the out
put driver, while the input driver and its cables are on the right. 

mitigates the effect of any 
stray signals . 

At the same time the input 
data is sampled, it is echoed 
back to the teleprinter. This 
allows the typist to go at ful160 
wpm speed since the echo is 
part of the input routine. The 
Output software suppresses 
echo during output in order to 
prevent double echo. We decid
ed that this scheme was more 
acceptable than having the 
software process the serial in
put and then echo it back in the 
Output routine. This method 
would effectively cut speed to 
30 wpm and result in annoying 
(as found from experience) 
printer delays. 

on a parallel port. Note: A syn
chronous logic gate bit (e.g., an 
8212) won't work. You must use 
a status type bit that can 
follow asynchronous logic. We 
used a spare status bit on our 
Tarbell cassette interface. The 
software requires that the in
coming Signal be rotated to bit 
o (LSB) in the Inshift subroutine 
(address F046). Plenty of NOPs 
have been provided for this pur
pose. Naturally, these must be 
changed to ROTATE instruc
tions as necessary. A CMA in
struction may also be required 
by your particular system at ad
dress F04C. 

2. Address F047 should be 
changed to the address of your 
Baudot input port. 

Baudot teleprinter output: 
1. Output to the telepri nter 

Your system 

Teleprinter Computer Wait 

occurs in a subroutine called 
Outshift. The signal to be trans
mitted enters the subroutine in 
bit 0 (LSB). If the teleprinter out
put bit differs from this, you 
must add the necessary rotates 
to set the data in the proper bit 
location . 

2. Our output hardware is 
such that the logic state on the 
output bit was inverted. This re
quired a CMA at location F052. 
This CMA may be changed to a 
NOP for your hardware. 

3. Address F054 should be 
changed to the address of your 
Baudot output port. 

Computer speed and wait 
states: 

This software' was written in 
8080 code for use with a system 
utilizing a 2 MHz frequency (500 
ns cycle time) and no wait 
states. If your system differs, 
certain critical timing parame
ters must be changed to ac
commodate your system. Fig. 8 
shows what these timing 
parameters should be for a vari
ety of possibilities. Incidental
ly, this software is PROMable 
with the exception of the pro
gram flags at locations PORT
SEL, MODFL and SUPFL. 

Video driver: 
A patch is provided at ad

dress F16E for calling a video 
driver or another output driver 
(another Baudot?). The con
tents of addresses F16F and 
F170 should be changed to the 
location of your driver to pre
vent an immediate bomb. 

Hardware 1/0 Box 

As intended, the hardware ' 

1/0 box is a trivial driver circuit 
(see Fig. 9). First, a giant short
cut was taken with the driver: 
Only 40 V dc is used to run the 
printer magnets. Traditionally, 
150 V dc is used in the older 
teleprinter circuits. 40 V dc is 
the absolute minimum and 
works, baSically because the 
pulse timing and noise levels of 
the computer are excellent 
compared to what is required to 
run the machine. This lower 
voltage allows for cheaper and 
safer operation of the machine. 
Both a model 15 and 19 Tele
type and a Western Union tele
printer were tested and found 
to work perfectly off this 
voltage. 

Moving on-the output por
tion of the circuit is a simple 
Darlington amplifier and level 
shifter. Although such a high
gain circuit is not required with 
high-quality exacting-specifi
cation transistors, such com
ponents can rarely be found in 
the average junk box. The diode 
across the output collector cir
cuit protects the transistor 
from inductive kickback volt
ages produced by the printer 
magnets. 

Next, the input circuit is also 
an amplifier-level shifter. The 
capacitor and resistor input cir
cuit is a tuned PI network, 
allowing passage of Baudot 
characters while preventing 
feedback of stray printer glitch
es, computer radiation and 
CB "good buddies" from bomb
ing the CPU. Don't vary the tim
ing circuit components too 
much or you may also remove 
the Baudot input! 

'Program has been tried on a Z·80 CPU and works without any modifications. 

Change these addresses as shown 

F01C FOB2 F083 

Software/hardware compati
bility. Since hardware 1/0 con
figurations differ widely, the 
software has provisions to al
low it to be customized to indi
vidual systems. Your configura
tion will probably not be the 
same as ours; therefore, look at 
the following addresses to 
make necessary modifications. 

Speed Cycle Time States F017 F06E F069 F168 F169 F18E F18D 

ASCII keyboard: 
1. Address F006 contains the 

ASCII keyboard status port. 
2. Address F009 contains the 

ASCII keyboard status bit. 
3. Address F007 should be 

changed to 00 if your status bit 
goes high on data availability. 

Baudot teleprinter input: 
1. The input signal from the 

1/0 box is put into a spare bit 

70 

60 wpm 
60 
60 
60 
60 

75 wpm 
75 
75 

100 wpm 
100 

0.5 us 0 A2 51 A3 44 48 59 06 
0.5 1 82 40 81 6C 39 09 05 
0.5 2 68 35 6A 9E 2F 2C 04 
1.0 0 52 29 51 22 24 29 03 
1.0 41 20 40 B6 1C 82 02 

0.5 us 0 83 41 82 DA 39 12 05 
0.5 1 68 34 67 FO 20 06 04 
1.0 0 42 21 41 08 1C 86 02 

5.0 us 0 63 31 62 5C 28 CC 03 
0.5 4E 27 40 74 22 02 03 

Fig. 8. Examples of timing changes required for different computer cycle times. 
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Finally, the requirements of 
the computer in the 1/0 
schemes are trivial. Only one 
spare bit on an input and out
put port is required since the 
computer generates the serial 
information_ Depending on the 
nature of your particular output 
port, a pull-up resistor may be 
required on the 1/0 card itself, 
as shown in the schematic. 

That's about it for the 1/0 
box. As we mentioned before, 
the hardware was kept to a 
minimum as this tends to be 
the major stumbling block 
when people home-build equip
ment. 

Debug and Construction 

So now you're geared up to 
build the interface. Refer to the 
main schematic diagram (Fig. 
9). We recommend that a sep
arate box be used for the 1/0 
hardware to ward off inter
ference between the teleprinter 
and computer. Anytime one at
tempts to interface two sys
tems that were designed over 
120 years apart, certain incom
patibilities are bound to exist 
(the first teleprinter came on 
line in 1849!). 

Component placement is not 
critical in the box, and the 
quickest placement method is 
to use tie-points or vector board 
construction. In our opinion, a 
printed circuit board for such a 
simple circuit is a waste of 
time. A good construction prac
tice is to keep the input and out
put sections physically sepa
rated . Lead in and out wires 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 DB 6E 
000 2 00 
0003 00 
0004 00 
0005 00 
0006 2F 
0007 D3 63 
0009 C3 00 00 
OOOC 
OOOC 
OOOC 
OOOC 
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should also enter as far apart 
as possible. Shielded wire runs 
between the box, computer and 
machine would be a good idea 
but are only required on the 
computer input as shown. Keep 
the box-to-computer input port 
cable as short as possible (two 
feet maximum); it must be 
shielded. 

The transistors may be any 
junk-box variety having at least 
three good leads. To be on the 
safe side, we used a 1 Amp 
power transistor for the output. 
While a small-signal-type tran
sistor will drive the magnets, it 
would not survive any acciden
tal short circuiting. All other 
transistors are general-pur
pose NPN silicon. The only 
critical parts are those in the 
input filter. 

Components 

RFC. This is not critical, just 
about any rf choke in the 1 to 10 
millihenry range will do. 

R1. This may be a difficult 
component to calculate, since 
the voltage-current require
ments may vary with different 
teleprinters. With the Teletype 
model 15 and 19, the resistor is 
270 Ohms, 2 Watts. If you are 
not sure what your machine will 
need, use a 1000 Ohm, 5 Watt 
adjustable wire-wound resistor 
and set it to the proper current 
(20 to 60 mA on most printers). 

Q1. Use a 1 Amp power NPN 
silicon transistor with a max
imum collector voltage of 40 V 
or greater as required by trans
former Voltage. 

0010 X 
0020 X 
0030 X 

ON-OFF 

~]I 
TI 

( SE E TEXT) 

INPUT 
SECTION 

BAUDOT 
KEYBOARD 

'--------' 

RFG I 
SEE 
TEXT 

TO +35 · 45VOC 

750!l 
2W ISVOC 

LOCATE ON 110 CAROl 

15V 
IW 
ZENER 

INPUT PORT 
STATUS BIT 

J TO +15VDC I 
TTY 
PR INTER 
MAGNETS RI 

(SEE TE XT) 

I. 
EPOXY 

OUTPUT RECT 
SECTION 

I +5V 

I R2 I (SEE TEXT) 

Fig. 9. The trivial hardware required for this interface. Com
ponents, with the exception of those in the Baudot keyboard input 
section, are not critical. Use '/. Watt resistors except as noted. 
Also refer to the photo of the interface box for an example of 
layout. 

TI 
(SEE TEXT) PRINTER BAUDOT 

MAGNETS KEYBOARD 

~II >---or-'WV---- ~, --~ 

Fig. 10. A simple test circuit for initial testing and cleanup of a 
"new" junk Baudot printer. 

R2. Use a 3000 Ohm, '14 Watt 
resistor if your port is an open
collector-type output. If you're 
not sure, use a voltmeter and 
test for an output voltage at 
logic high, indicating that it is 
not the open type. 

T1. You need a nominal 24 V, 
1 Amp filament transformer. 
The Radio Shack 25.2 V trans-

T EST PROGRAM 1 

former is an ideal less expen
sive model. If you don't have a 
transformer in the junk box and 
wish to order one, try to buy a 
26 to 32 V transformer. 

Start-up and Testing_ 

0040 X THIS PROGRAM TESTS THE 

If this is your first experience 
with a teleprinter, set up the 
test circuit shown in Fig. 10 and 
test for proper operation of all 
characters. Typing RYRYRY is 
a good test for proper internal 
timing. In the rare case that 
your printer refuses to operate 
on the 40 V circuit (due to old 
age or stiff joints), either get a 
new junk machine or look at 
higher voltage driver circuits 
from a book on traditional cir
cuits. (Also, check the 73 
Magazine Teleprinter Hand
book for ideas on advanced 
low-voltage driver circuits.) 

0050 X INPUT / OUTPUT BOX AND 
0060 X THE I /O PORTS FOR PROPER 
0070 X OPERATION USING A SIMPLE 
0080 X ECHO ROUTINE 
0090 X 
0100 LOOP IN IPORT INPUT PORT 
0110 NOP 
0120 NOP FOR ROTATES IF REQ'D 
0130 NOP 
0140 NOP 
0150 CMA FOR CMA IF REQ ' D 
01 60 OUT OPORT OUTPUT PORT 
0170 JMP LOOP 
0180 IPORT EQU 6EH TARBELL SPARE 
0190 OPORT EQU 63H TARBELL SPARE 
0200 X 
0210 X 

Fig. 11. Test Program 1. 

When satisfied that the print
er will talk to itself properly, 
move on to Test Program 1. This 
program tests the hardware by 
simply accepting the serial 
data on the input port and echo
ing it back to the printer. Load 



the program shown in Fig. 11 
and type from the Baudot key
board. This program will also 
test for logic continuity. If your 
1/0 scheme inverts the logic, 
the printer will jump all over the 
floor. Simply invert the logic 
through software in both the 
test and main programs. Provi
sions are made for this 
modification in the subroutines 
labeled Inshift and Outshift. 

When the first program runs 
satisfactorily, load in the main 
programs and make any com
patibility adjustments as nec
essary. Next, load and execute 
Test Program 2 (Fig. 12), which 
will allow input from either the 
ASCII or the Baudot keyboard 
and echo to the video monitor 
and printer. Test for problem
free input echo both on the 
screen and teleprinter. Any 
problems will point to timing
loop errors or minor printer
timing errors. Some printers 
have fine-timing adjustments 
easily tuned to small timing er
rors. Consistently incorrect 
characters most likely would be 
a result of lookup table dif
ferences between your tele
printer and ours. 

When these tests are com
plete, you are home free and 
may proceed to modify your 
software packages to output 
hard copy. 

Software Interface 

If you've made it this far, you 
are ready to interface the 
Status, Input and Output rou
tines to your BASIC interpreter 
or assembler. The first step is 
to locate the input and output 
driver sections of your software 
and modify them as required . 
Sample modifications are 
shown in Fig. 13. 

Conclusion 

Although we've given you the 
basics of a good, inexpensive 
hard-copy device, there are 
many possibilities for future ex· 
pansion. One such application 
would be total remote-access 
capabilities using a more com
prehensive character set. Since 
amateur-radio operators have 
been using Baudot machines 
for years, perhaps one may 
wish to put a computer on the 
airwaves for Baudot time 

share. the same principal may 
be used over telephone lines. 

Although this interface was 
designed for the Baudot mao 
chine, modifications to the 
lookup table and timing cycles 
would allow it to be used with 
any device requiring binary 
serial data. 

If you have questions or 
problems with our interface, 
feel free to contact us. We'll 
provide tapes of the object 
code assembled to your ad
dressing requirements using 
the Tarbell or Kansas City 
Standard (CUTS) interface. 
Send a $5 check ($8 for North 
Star minifloppy disk) payable 
to NADS Engineering .• 

0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 31 00 
0003 CD 00 
0006 CA 03 
0009 CD 56 
OOOC CD C4 
OOOF C3 03 
0012 
0012 
0012 
0012 
0012 
0012 

TYPICAL 

01 
FO 
00 
FO 
FO 
00 

A Consumers' Guide to Baudots 

As a quick guide on which machines to look for, we present 
the following older printers. Check ham-radio-store bulletin 
boards for these models. $50 or less would be a good price 
for the older machines. 

Teletype model 15. The standard of the news services and 
chosen for our interface. 

Teletype model 19. Similar to the model 15, except with 
auto startlstop and tape punch . 

Teletype models 28 ASR & KSR. These units have capabili
ties of 75 and 100 wpm operation . As these units are newer, 
a higher price may be paid. 

Western Union model 104. We don't have the rundown on 
Western Union's printers, but this one was given to us and 
is an excellent, light and quiet printer. 

Teletype model 26. Though this unit was not tested with our 
interface, it should work. These are small and lightweight, 
with a type cylinder similar to modern printers. 

TEST PROGRAM 2 
0010 X 
0020 X 
0030 X 
0040 X 
0050 X 
00 6 0 X 
0070 X 
0080 X 
0090 X 
0100 
0110 
0120 
0130 
01 4 0 
0150 
0160 
0170 
0180 
0190 
0200 
0210 X 

THIS PROGRAM TESTS THE THREE 
PROGRAMS (STATUS, INPUT, AND 
OUTPUT) FOR PROBLEMS ASSOCIATED 
WITH HARDWARE COMPATIBILITY 
AND TIMING . 

LXI SP,100H 
LOOP CALL STATUS 

JZ LOOP 
CALL INPUT 
CALL OUTPUT 
JMP LOOP 

SP EQ U 6 
STATUS EQU OFOOOH 
INPUT EQU OF056H 
OUTPUT EQU OFOC4H 
X 

Fig. 12. Test Program 2. 

CHANGE TO 

A. STATUS LOOP IN 0 
ANI40H 
JZ LOOP 

LOOP CALL STATUS 
JZ LOOP 
NOP 

B. INPUT IN 01 
ANI7F 

C. OUTPUT TO LOOP IN 0 
PRINTER ANI SOH 

JZ LOOP 
OUT PORT 

D. OUTPUT TO LOOP CALL VDM 
VIDEO MONITOR 

CALL INPUT 
NOP 

CALL OUTPUT 
NOP 
NOP 
NOP 
NOP 
NOP 

CALL OUTPUT 

Fig. 13. Examples of modifications required to interface software with existing system programs. 

FOOO 
FOOO 
FOOO 

Baudot to ASCII interface program listing. 

0005 X 
0010 X 
0013 X 
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THE PET has become the standard for the personal com
puter industry. Consumer and business publications have 
lauded its discovery. POPULAR SCIENCE and PLAYBOY 
have given special tribute to the " mind-boggling" PET. 
IN A LEAGUE WITH IBM, HP 
AND WANG MINICOMPUTERS 
THE PET is a minicomputer and should not be confused with 
~ame products that hook up to household T.V.'s. What sets 
It apart from other computers is price. While others cost 
from 511 ,000 to 520,000 and more, THE PET, with similar 
power, costs only 5795.00. 
Features an IEEE-488 Bus -- like HP's mini and full size 
computers. This standard data and control channel permits 
direct connection to many peripherals. Over 1 20 pieces of 
compatible equipment such as counters. timers, spectrum 
analyzers, digital voltmeters and printer plotters, from HP, 
Phillips, Fluke, and T extronix, etc., are currently available. 
ROM Magazine, January 197B, writes, "THE PET comes 
out of the box, plugs into the wall, and is ready to use." It is 
equipped with a CRT video display with reverse and blink 
features, an alpha-numeric keyboard with complete graphics 
and a built-in standard cassette tape deck. 
THE PET has BK bytes of RAM [user memory) . Optional 
equipment permits expansion to 32K. And, it has 14K bytes 
of ROM [program memory) . 

THE PET COMMUNICATES IN BASIC. 
THE EASIEST COMPUTER LANGUAGE 
If THE PET wants you to press a key, it will flash, "Press 
such and such", on the display. You speak back to it through 
its full size 73-key keyboard . 

EXTENSIVE CHARACTER 
ORIENTED GRAPHICS 
The unit features a 9-inch, high resolution, 1000 character 
CRT. Characters are arranged 40 columns by 25 lines on an 
B x B matrix for superb graphics. 

WHAT IS THE PET REALLY FOR? 
It is the single most important teaching device for any com
puter related subject. It will entertain the most sophisticated 
data application, or the simplest inquiry/response assigr>
ment. IN THE LAB it handles instrumentation, process 
monitoring, and more. A number of Fortune 500 companies 
have already made it an integral part of their lab and general 
office system. 

TECHNICAL SPECIFICATIONS 
MEMORY 
Random Access Memory (user memory); 8K internal , 

expandable to 32K bytes 
Read Only Memory (operating system resident in. the 

computer); 14K bytes 
8K-BASIC interpreter program, 4K·Operating system, 
1K-Diagnostic routine 

VIDEO DISPLAY UNIT 
9" enclosed , black & white . high resolution CRT 
1000 character display. arranged 40 columns by 25 lines 
8 x 8 dot matrix for characters and continuous graphics 
Automatic scrolling from bottom of screen 
Winking cursor with full motion control 
Reverse field on all characters 
64 standard ASCII characters; 64 graphic characters 
KEYBOARD 
9';''' wide x 3" deep; 73 keys 
All 64 ASCn characters available without shift. 

Calculator style numeric key pad 
All 64 graphic and reverse field characters accessible 

from keyboard (with shift) 
Screen Control: Clear and erase 
Editing: Character insertion and deletion 

CASSETIE STOF<AGE 
Fast Commodore designed redundant·recording scheme. 

assuring reliable dala recovery 

Totally Integrated, Entirely Self-Contained 

THE PET 
PERSONAL COMPUTER 

With technology so advanced, 
Concept so remarkable, 

Operation so utterly simple, 
Cost so incredibly low. 

The PET has given rise to a brand new era ... 
The Age of the Personal Computer 

HIGH SPEED PRINTER 
ACCESSORY 

FEATURING AN IEEE-488 BUS 

As a BUSINESS TOOL it will ; Maintain ledgers. Keep payroll 
records. Create P & L·s. Control inventory. Store and 
analyze sales data. Draw bar graphs. Issue invoices. Hook up 
to or>-line computer system. AT-HOME it will; Compute state 
and federal tax returns. Make heat and insulation analyses. 
Keep Christmas lists . Keep checkbook and finances up to 
date. A variety of games. from Blackjack to Galaxy. is cur
rentlyavailable . 

Teaching Trigo,lOmetry 

HIGH SPEED PET PRINTER 
This powerful word processor prints hardcopies, invoices, 
computer correspondence. Faster than an IBM Selectric, 
THE PET Printer delivers 60 characters per second at a sus
tained rate -- with upper and lower case capability. 
Characters are one-eighth inch tall and are printed in a 7 x B 
dot matrix. The printer uses a standard 8 %" wide paper 
roll. And. it is only$695.00. 
PERIPHERAL SECOND CASSETIE 
This optional component expands storage and increases 
flexibility. Only$99 .95. 
MILES OF SOFTWARE 
Many programs are available now. including. " BASIC BASIC" 
which shows how to write a program. You can develop your 
own programs to meet personal requirements. 

Cassette drive modified by Commodore for much higher 
reliability of recording and record retention 

High noise immunily. error deteclion . and correclion 
Uses slandard audio cassette lapes 
Tape files. named 
OPERATING SYSTEM 
Supports multiple languages (BASIC resident) 
Machine language accessibility 
File management in operating system 
Cursor control , reverse field, and graphics under simple 

BASIC control 
Cassetle file management from BASIC 
True random number generation or pseudo 

random sequence 
INPUTIOUTPUT 
All other 110 supported through IEEE-488 instrumenl 

interface for peripherals 
110 automatically managed by operaling system software 
Single character I/O with GET command 
Easy screen line-edit capability 
Flexible 110 structure for BASIC expansion with peripheral s 
BASIC INTERPRETER . 
8K BASIC; 20% fa sler Ihan most other 8K BASICS 
Upward expansion from BASIC language 
Strings, integers, multiple dimension arrays 
10 significant digils; floating point 
Direct memory access: PEEK and POKE commands 
DIMENSIONS 
16" wide; 18'/, " deep; 14" high. Weight: 44 Ibs. 

Immediate Delivery 

GAME PROGRAMS ARE 59.95 EACH: 
o Black Jack 0 Draw Poker 0 Galaxy Games 
o Space Flight 0 Target Bong, Off-The-Wall 
o Lunar Lander , Wumpus, Rotate, Tic-Tae-Toe 
o Osero, Reverse 0 Spacetrek 0 Kingdom 
PROGRAMS AT $14.95 EACH: 
o Mortgage Analysis 
o Diet Planner and Biorhythm 
o Basic Basic-by Lodewyck and James 
PROGRAMS AT 524.95 EACH: 
o Basic Investment Analysis-loans, annuities, return 
on regular arid irregular sequences of payments, 
calendar calculations 
o Stock Portfolio Recordkeeping and Analysis
keeps track of buys. sells. and diVidends. Calculates 
current value, rates of return 
O Checkbook Recordkeeping and Analysis-keeps 
track of checks and deposits . Analyzes expenses 
by date and type 
PROGRAMS AT 529.95 EACH: 
o Basic Math Package·matrix addition. mUltiplication. 
determinants and inverses to 16 x 16. solution of 
simultaneous linear equations, vector and plane ~eometry 
calculations, integration by trapezoidal, Simpson s rule 
or Gaussian quadrature, differentiation 
o Basic Statistics Package-mean. median. variance. star>
dard deviation, skewness, kurtosis, frequency distribution, 
linear regression, T -tests, correlation analyses 

FREEQRIENTATION PACKAGE 
Your PET comes complete with two programs and an easy
to-follow instruction manual. By working through the routines 
you will quickly discover how easy it is to gain command of 
your personal computer. 

SERVICE WORLDWIDE 
Because your PET is self-contained and compact, profes
sional factory service is never far away. If major service is re
quired. the unit can simply be returned by UPS to an 
authorized Commodore PET clinic. 
To order your PET send check or money order for $795 .00 
plus $20.00 for shipping and insurance. To order the PET 
Printer. add $695.00 plus $12.00 for shipping and ir>
surance. The Second Cassette is $99.95 . No shipping and 
insurance charges are required when ordering a second 
cassette or programs with your PET. Credit card orders are 
invited to call our toll free number below. Orders will be 
accepted on our TELEX. No. 25-526B. 
Use THE PET for 30 days with no obligation. If. for any 
reason, you are not satisfied, return it for a prompt and 
courteous refund. 

ORDER DIRECT 
CREDIT CARD ORDERS CALL TOLL FREE 

800-323-2272 
ILLINOIS RESIDENTS CALL: 312·595·0461 

TELEX ORDERS: 25·5268 

Order your PET. Printer Accessory. Second Cassetle 
and Programs from Contemporary Marketing at: 

790 MAPLE LANE DEPT. KI·9 
BENSENVILLE, illiNOIS 60106 C65 

Cont~Pm2f,9!Y 
75 
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Phoenix AZ 
Bits & Bytes Computer Shop has microcom
pute r systems for the sma ll businessman a nd 
hobbyist a nd an experienced technical staff. 
We ca rry: Vector Graphic. Imsai, Integrand, 
North Star and o thers. Bits & Bytes Computer 
Shop. 6819 North 21st Ave., Phoenix AZ 
85015, 242·2507. 

Los Angeles CA 
Featu ring: PolyMorphic. North Sta r, lmsai. 
CromemcQ, Extensys, 5peechlab products 
and Poly-88 Users Group software exc hange. 
All products 10-20% off li st. We won't be 
und e rso ld! A-A-A-A Discount Computer 
How's, 1477 Barrington, Suite 17, Los Angeles 
CA 90025, 477·8478. 

Palo Alto CA 
Systems ava i lable for immediate delivery: 
word processing; multiprogramming, multi
user work in process; business; medica l/de n
tal bil ling and accounts receivable. Software 
and hardware guaranteed. Byte of Palo Alto, 
2233 EI Camino Real. Palo Alto CA 94306, 
327·8080. 

Chicago IL 
Staffed by compute r professionals Largest 
se lection of books and magazines in the 
Chi cago a rea. Spec ialists in CP/M, Apple 
Comput e r and Alpha microsystems. Data 
Domain of Schaumburg, Plaza de las Flores, 
1612 E. Algonquin Rd., Schaumburg IL 60195, 
397·8700. 

Grand Rapids MI 
Full-line mi crocomputer store . Ohio Scien
tifi c - Equinox - Po lyMo rphic Systems
Digital Systems-Godbout -Dynabyte 
- Thinker Toys- Meca-North Star . Micro 
Computer World, 313 Michigan 51. N.E ., 
Grand Rapids MI 49503, 451·8972. 

Omaha NE 
Business sys tems, programming. and mainte
nance. Hobbyi sts welcomed . Satisfied cus
tomers our goal. Open seven days/nights . 
Byte Shop of Omaha, 8523 Park Dr., Omaha 
NE 68127, 339·7350. 

Nashua NH 
Sma ll business computer sys tems: Imsai VD?-
80. PolyMorphic Systems 8813. Seals PUP·1, 
Algorithmics Word Processing Sys tem . Gen
eral ledger, A/R. A/P. invoicing. payroll. 
Specia l ized microprocesso r app li cations . 
Microcomputers, Inc. , 36 DUerson St., 
Nashua N H 03060, 889·1646. 

Syracuse NY 
We stock: Apple, Commodore PET, KIM, 
North Star, Cromemco. lmsai , TDL, Vector 
Graphic. Heuristi cs. Lea r Sieg ler. Netronics 
ELF. books. maga z ines. parts and supplies. 
Computer Shop of Syracuse, Inc., 3470 Erie 
Blvd. Easl, DeWitt NY 13214, 441>-1284. 

Newlon NC 
Turnkey microcompute r systems for profes
sional , business and industrial app li cations. 
fea turing Im sa i (and the fabulous VDP-BO). 
Custom softwa re, expert se rvice and sound 
advice from DP spec ialists . Microcompute r 
Services, Rtc. 1, Bol. 337, Newton NC 28658, 
462·1401. 

York PA 
Perso nal and small -b usiness systems. Com
ponent s and peripherals. Books, magazines, 
info rmation . Hobbyi sts Welcome. III Block 
f rom Business 83 at I ron Bridge. G. Y.c. Co., 51 
Hamilton Ave., York PA 17404, 854-0481. 

Houston TX 
Bare boards. kits. sma ll systems, multiuse r 
systems. custom ha rdware d esign, software 
for bu siness o r hobby, nationwide consu lting 
available. Please ca ll. Houston Computer 
Marl, 8029 Gulf Freeway, Houston TX 77017, 
649·4188. 

Houston TX 
Supp lier of microcomputer components a nd 
systems for business and pleasure. Business 
systems delive red ready to run, hardware and 
software. Also design computeri zed machine 
logic control lers . Musgrove Engineering, 9547 
kindlelree Dr., Houslon TX 77040,461>-3486. 

Deale rs: listings are 515 per month in prepaid quarterly payments, or one yearly payment of 5150. 
also prepaid . Call He idi at 603-924·3873 o r w ri te Kilobaud. Ad Dept.. Peterborough NH 03458. 

Richland WA 
App le, North Star. Ohio Scien tific. All prod· 
ucts li sted in Byt e Shopper. c lasses. literature. 
e lect ronic parts, repair se rvi ces. Custom de
Sign/consulting in both hardware and 50ft

ware. Ye Olde Computer Shoppe, inc., 1301 
Gcorge Washington Way, Richland WA 
99352, 946·3330. 

Spokane WA 
Clearance sa le on lm sai. Di scounts to 60%; to 
33% on mainframes. One V Dr·80 with IM
DOS. CBAslC $1400 below retail. Distributor 
for ADDS terminal s. The Computer Shop, S. 
107 Wall SI., Spokane WA 99204, 456·0311. 

Madison WI 
Mainframes by Commodore. Processor Tech .. 
Crome mco. I msai. TDl. Printers by Teletype, 
NEC, Texas Inst ruments. Diablo. Terminals by 
Mi crote rm, I nl e rtllbe , Micropolis di sk drives . 
Service and softwa re . The Madison Computer 
Store, 1863 Monroe St., Madison WI 53711 , 
255·5552. 

Milwaukee WI 
We ca rry the following manufacturers ' p rod
ucts: Byte, Imsai. Cromemco, Hazeltine. Cen
tronics, Sanyo. Dynabyte, North Star, Micro
poli s. We are also a PET dealer. Excellent ser
vice. Byte Shop of Milwaukee, 6019 West 
Layton Ave., Greenfield WI 53220, 281·7004. 

Is your city listed? 
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Gary J. Shannon 
9856 Haskell Ave. 
Sepulveda CA 91344 

Error-Correcting Techniques 

Reliability has been a goal in data transmission ever since the earliest telegraph lines 
were stretched across the country. The following discusses some applications a little 
more up-to-date than that. 

Next to speed, the most 
common complaint about 

the cassette interfaces avail
able to the hobbyist today is 
their error rate. Nothing is more 
frustrating than losing a favor
ite program or an important 
piece of data simply because 
one bit out of several hundred 
thousand on the tape was lost 
to a wrinkle or chip in the oxide 
coating of the tape. 

The most obvious solution is 
to keep several backup copies 
of important tapes on hand. A 
simpler, and often more satis
factory, solution is to make 
three or four copies of the pro
gram, one after another, on the 
same tape. This safeguard is all 
but standard in the world of 
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Fig. 1. A block of eight bytes 
showing vertical and horizontal 
parity. 
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commercial data processing 
and is the surest protection 
against hard errors due to 
physical damage to the tape, 
such as breakage, chipping or 
spilled coffee. 

But there is another kind of 
error which, though less 
serious, is more annoying be
cause it happens more often. 
This is the so-called soft error 
-the tape reads perfectly eight 
times in a row, but then fails to 
read when you try to show off 
your system to a friend . This 
prompts remarks such as, "Do 
you always have to try it three 
times before it works?" 

This type of error is caused 
by some fleeting and unknown 
gremlin in the system that, now 
and then, likes to waylay a bit at 
random. You can be reasonably 
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Fig. 2. Two-way parity allows us 
to zero in on the bit in error. 

sure that it is, indeed, a soft er
ror if a second or third try pro
duces a clean, error-free load. 

Most cassette savelload 
software recognizes the possi
bility of error, and provides 
what is called the checksum to 
verify that the data has, in fact , 
been loaded correctly. Basical
ly, the checksum is the binary 
sum of every byte, ignoring all 
carry bits, on the tape. If the 
checksum computed during a 
load operation agrees with the 
checksum read off the tape, the 
odds are 256 to 1 that the load 
is correct. 

Error Correction Is the Answer 

If we want completely 
trouble-free operation , how
ever, it is not enough that the 
computer tell us that some er
ror has occurred; the system 
should go beyond that and ac
tually correct the error. If this 
were possible, there would be 
no need for the program to even 
tell us that an error had hap
pened. It could simply straight
en out the problem, fix up the 
bad data and keep right on go
ing without ever misSing a 
beat! From the user's point of 
view, a tape-cassette system 
that could repair its own errors 
" on the fly" would look the 
same as a cassette that never 
made any errors in the first 

place. 
The tape transports used on 

large-scale computers are 
many times more reliable than 
the cassette deck used by the 
average hobbyist , but even 
these have elaborate error
detection and correction cir
cuitry built into them_ You may 
consider it a personal tragedy 
when you lose your favorite ver
sion of Star Trek, but consider 
the consequences if that tape 
contained the entire company's 
payroll or a few thousand 
checking -account balances. 
The large-scale tape transports 
simply must work. There is very 
little margin for error. 

Does this mean that in order 
to achieve a high level of 
reliability we must reengineer 
our cassette interface boards? 
Not at all. What every large
scale commercial system ac
complishes with exotic hard
ware, we can do quite effective
ly in software. That 's right, your 
existing cassette interface can 
be made 10, or 100, or even 1000 
times more reliable with appro
priate error-correcting software. 

"But hold on!" you say. "You 
can't get something for noth
ing. What exactly must we give 
up to get that kind of reliabil 
ity?" The answer is speed. The 
system of error correction we 
will explore here produces 
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Fig. 4. A software flip·flop computes vertical parity bits. 

about 16 times the reliability at 
a cost of about 20 percent 
reduction in speed. Other sys
tems that can boost reliability 
by many hundreds of times may 
reduce speed by as much as 
two-thirds. 

Consider, for example, the 
byte 0110 0011. The single-bit 
sum of all the bits is O. Now sup
pose that an error occurred 
while this byte was being read 
off the tape, and it was received 
as 0111 0011. The computed 
parity would be 1, but the parity 

Parity-What Is It? we were told to expect was O. 

Before getting down to specif- We know that one of the bits we 
ics, let's consider the concept 
of parity. In its simplest sense, 
parity is a single-bit checksum 
computed for a single byte. In 
other words, it takes the binary 
sum of all the ones and zeros in 
the byte, and discards all but 
the rightmost bit. 

In some systems, parity is 
the complement of this sum; 

. such buzzwords as "odd 
parity" or " even parity" are 
used to describe these dif
ferences. But the parity bit, like 
the checksum , only tells us that 
an error has occurred; it does 
not provide any clue as to 
which bit was in error. 
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Fig. 3. The vertical parity can be 
written as a separate byte at 
the end of the data block. 

read in was in error, but which 
one? It might even be the parity 
bit itself. 

Clearly, parity, by itself, will 
never give the computer all the 
information it needs to correct 
a bit in error. In order to correct 
errors, we might use a system 
similar to that used in most 
large-scale systems . In these 
systems we usually find two 
kinds of parity-vertical and 
horizontal parity, or row and 
column parity. 

Imagine that we have a block 
of eight bytes written on tape, 
as in Fig . 1. If we think of the 
bytes as occupying vertical col
umns, set side by side, we can 
easily see how these two dif
ferent kinds of parity would be 
computed. 

The so-called vertical parity 
bit, the single-bit checksum for 
each bit in the byte, is the parity 
we have been discussing. The 
horizontal parity, on the other 
hand, is the same computation 
made horizontally-on a 
single-bit position in each of 
the eight bytes in the block. Al
though the data is not actually 
arranged in this manner on the 
tape (except in large-scale nine-

track recording systems), the 
data can be ef fectively treated 
as if it were. 

Now suppose that after we 
read in the entire block, the 
computed parity for byte 6 dis
agrees with the input parity . 
Some error has occurred in 
byte number 6, but in which bit? 

the average assembly-lan
guage programmer who wishes 
to implement the software on 
his own system . 

The horizontal parity is most 
easily formed by using the ex
clusive OR instruction. Each 
byte to be written is XORd into 
the byte that will become the 

Now we must examine the horizontal parity byte. This has 
horizontal bits . If any bit of byte the effect of placing a zero 
6 were changed, a parity error 
would show up in the horizontal 
row corresponding to the posi
tion of that bit. The presence of 

wherever an even number of 
bits were ones, and a one wher
ever an odd number of bits were 
ones. The vertical parity byte re-

two simultaneous parity errors, quires a little more logic to 
row and column, allows us to 
zero in on the exact bit that was 
received incorrectly , as illus
trated in Fig . 2. 

If we know that a bit read in 
as 1 is in error , then , since the 
only possible values are 1 and 
0, the only possible error is that 
the 1 should be a O. By the same 
reasoning, if the bit in error had 
been a 0, then it should be 
changed to a 1 to correct the er
ror. In other words, once the bit 
in error has been located,the 
correction is simply to comple
ment that bit. 

What about Hobby Systems? 

This all sounds great in 
theory, but the cassette inter
face is usually set up to trans
mit and receive data in eight-bit 
bytes. How do we coax such a 
device to write the ninth bit we 
need for parity? The simplest 
solution is to save all the parity 
bits for a given block and put 
them out as a single extra pari
ty byte. 

Fig. 3 illustrates how this ar
rangement works. A block of 
eight data bytes now becomes 
a block of ten bytes-eight 
data bytes, one horizontal pari
ty byte, and one vertical parity 
byte. Now we see why increased 
reliability means lowered 
speed; the extra bytes require 
ext ra time to read and write. 

The actual coding required to 
implement this method of error 
correction depends, of course, 
on which processor and which 
cassette interface is being 
used. Rather than try to provide 
examples of every possible 
combination, we will consider a 
detailed description of the 
logic required . I hope this will 
be sufficient information for 

NO 
BLOCK 
DONE? 

Fig. 5. The procedure for writing 
a self-correcting data block. 

generate. 
The most significant bit in 

the parity byte is the parity for 
the most significant byte of the 
block, and so on. In order to ac
complish this, each parity bit 
must be generated, and then 
shifted into the prior in
termediate parity byte until all 
eight bytes have been written 
and all eight parity bits have 
been shifted into the parity 
byte. 

The method used to generate 
the individual parity bits will 
vary from one processor to an
other, and, in fact , some ma
chines compute the parity bit 
automatically . If yours is one 
that does not, consider the sim
ple program illustrated in Fig. 4 
to carry out the necessary com
putation. The subroutine is es
sentially a 'two-state automa
ton, or software flip-flop, that 
changes state (from odd to 
even or vice versa) whenever a 

. one bit is encountered. The 
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subroutine is entered in the that wo u ld otherwise be solely on the relative impor- of speed versus reliability . The 
choice is up to you .• even state and exits from the flagged as multibit errors_ tance given to the two factors 

appropriate state when al l 
eight bits have been processed_ 
The parity bit is determined by 
the final state of the sub
routine. 

The procedure for writing a 
block is diagramed in Fig . 5. 
The flowchart of Fig. 6 is used 
to read back the same block 
with error correction. 

It should be noted that cer
tain types of errors cannot be 
corrected by this method. They 
include multip le errors in a 
single block, and sing le errors 
in the parity bytes themse lves. 
Greater reliability could be pro
vided by the addition of a th ird 
control byte to contain the pari
ty for the two prior parity bytes. 
I n case an error occu rs in one of 
the parity bytes, the third con
trol byte would indicate the 
presence of an error; if the 
other parity byte were correct, 
we would know that the error 
was in the parity byte only, and 
that the data is correct and 
needs no fixing. This would 
probably eliminate most errors 

Wrap-up 

Given a piece of equipment 
with fixed reliability , more 
dependable operation can be 
obtained only through in 
c~eased redundancy. However, 
as redundancy increases, 
speed decreases. 

One very simple technique 
with far greater reliability than 
the scheme discussed above is 
to write each byte three t imes 
in a row and then apply a 
majority-ru les vote among the 
three incoming bytes to decide 
which bits should be ones. It is 
extremely un likely that three 
bytes in a row would suffer 
from the same error; the majori
ty vote of the other two bytes 
would ignore the oddba ll if an 
error does come up. 

This simple trick increases 
reliability by several hundred 
times, but slows the effective 
transfer rate to one-third the 
normal rate for the interface. 

In the final analysis, the 
choice of technique will rest 
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Fig . 6. Retrieving the data block with error correction. 

KIM Organ 

Short . .. but sweet notes will emanate from your KIM. 

Don Ketchum 
313 Van Ness Ave. 
Upland CA 91786 
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KIM 
APPLI CATIONS 
CONNECTOR 

7400 

SPEAKER 

The following program and 
either of the two simple in

terface circuits will turn your 
KIM-1 into a 15-note electronic 
organ, playab le direct ly from 
the KIM keyboard .• 

KIM 
APPLICATIONS 
CONNECTOR 

II PB 2 

7404 

SPEAKER 

KEY 2 3 456 7 8 9 A 8 C 0 E F 

NOTE F G A 8 C 0 E F G A 8 C 0 E F 

ADDRESS PROGRAM 
100 08 A2 04 20 10 01 A2 00 
108 20 10 01 20 6A 1F C9 15 
110 FO F9 A8 89 35 01 80 28 
11 8 01 DO E6 00 00 8E 03 17 
120 A2 41 8E 18 01 CE 18 01 
128 DO FB A2 00 8E 1C 01 CE 
130 1C 0·1 DO FB 60 FA FA 06 
138 86 96 8A 74 5E 55 42 33 
140 24 1C 10 07 01 01 01 01 
148 01 01 
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(use coupon below and your enjoyment is guaranteed] 
224 ARTICLES 
Kilobaud has more articles than any other microcomputer 
magazine . During 1977, for instance, there were 224 articles in 
Kilobaud-880 pages of articles-a veritable encyc lopedia of 
microcomputing . There will be even more articles in 1978. 

FOR THE BEGINNER 
Though Kilobaud covers buih the technical and programming 
sides of microcomputers , each article is written to be under
standable for the beginner. No other magazine makes it as 
easy to learn more about microcomputers. 

THE BEST PROGRAMS 
Only Kilobaud offers programmers both the publication of their 
programs in the magazine plus a large royalty for the program if 
it's issued on cassettes. Is it any wonder all of the really good 
programs are being published in Kilobaud? You 'll find the best 
in software .. . games, diagnostics, teaching, music, business, 
etc . We're very heavy on programs . 

HOBBY OR BUSINESS? 
Both businessmen and hobbyists want the same thing: to 
understand microcomputers .. . and this is the purpose of 
Kilobaud. KB also has articles aimed at the businessman to 
help him know what is available and what it w ill do. 

Understandable 

DmS~f~l!(~U ~~;:':~:~nngers""" 
for experts. 

peterborough nh 03458 

MONTHL Y COLUM NS 
Keep up with the latest developments and readers' programs 
through the letters column. The editorials will keep you up to date 
on money-making ideas, the progress of the industry and more. 
The New Products column is particularly useful , including the 
results of tes ts of the latest equipment in the Kilobaud microcom
puter laboratory-the most complete in the industry. 

SUBSCRIBE TO KILOBAUD 
Since Kilobaud is the fastest selling microcomputer magazine 
on the newsstand, it's sometimes hard to find a copy. Why not 
subsc ribe today and get the convenience of mail delivery, plus 
a big cash savings . .. $6 over newsstand for a 1-year sub
scription and a $36 savings when you subscribe for 3 years . If 
you are in a hurry, call Toll Free 1-800-258-5473, and enter your 
subscription right away .. . we'll bill you later. 

New from Kilobaud: INSTANT SOFTWARE 
-See page 115 

o 1 year $18 r 3 years $36 [i Bill me r Payment enc losed 

MslMr (please pnnl) 

Addres s 

83 



ROM and RAM Memories 

Before we can go ahead and build our computer, we need to learn more about memories. 

Peter A. Stark 
PO Box 209 
Mt. Kisco NY 10549 

In the last session, we finished 
up the data and address 

buses and covered address de· 
coding for memory. 

In this session, we will look 
at ROM and RAM memories 
and how they work. 

Introduction 

The most common memory 
is called RAM, which stands for 
random access memory. Read· 
write memory, or RWM, might 
be a better choice , but it 
doesn 't pronounce as well. 
RAM is memory that can be 
written into or read out of by the 
computer at any time, and in 
any order. The last part is what 
is meant by the word random . 
Every computer will need some 
RAM, and usually the more the 
better. 

ROM, or read only memory, 
can also be written and read, 
but the writing is usually done 
only once or at best a small 
number of times. ROM comes 
in several types. 

1. Mask·programmed ROM is 
written into by the manufactur· 
er. Actually, the pattern of 0 
and 1 data is permanently 
stored into it by the IC manu· 
facturer during the time that 
the chip itself is being made. 
Mask·programmed ROMs are 
cheap in large quantities, but 
the setup charge of $1000 and 
up makes it impractical to have 
just one or two made . .. defi· 
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nitely only for the big spenders. 
2. PROM is programmable 

ROM. The PROM is manufac· 
tured contai ning either all Os or 
al11 s, depending on the IC, and 
it can be changed at a later time 
by applying higher voltage or 
current pulses to the pins in a 
specified sequence. Most 
PROMs use fusible links, very 
thin interconnecting links on 
the IC chip which burn up and 
open-like a fuse-when 
zapped by a high·current pulse. 
If the PROM initially contains 
all 1s, then "burning " the 
PROM opens the links and 
changes them to Os. Once pro· 
grammed, additional 1s can 
still be changed to Os, but 
the Os cannot be changed back 
to 1s. 

3. EPROM is also a program· 
mabie ROM , but it is erasable. 
Rather than burning up fusible 
links, the EPROM stores its 
data as electron charges in 
isolated regions on the semi· 
conductor. Once a charge is 

INPUT LI NE S 

placed in a particular bit, it can· 
not leak off since the region in 
which it is located is insulated 
from the rest of the IC. IC man· 
ufacturers claim that the memo 
ory wil l be retained for at least 
ten years, though occasionally 
an EPROM does seem to have a 
short memory. The EPROM can 
be erased by placing it in very 
strong ultraviolet light . This 
shortwave high·energy light 
makes the EPROM chip act like 
a photodetector by increasing 
the leakage currents in the 
silicon material. Given enough 
time, this can discharge the 
stored charges and erase the 
EPROM. 

4. EAROM is an electrically 
alterab le ROM. It is actually 
quite similar to an EPROM, ex· 
cept that the erasing is done 
with an applied voltage rather 
than applied light. Thus, the 
eras ing can be done while the 
IC is st ill plugged into the com· 
puter, and the computer can 
write back into it. Typical read 

OUTPUT LI NES 

Fig. 1. Simple diode ROM. 

times are around one microsec· 
ond or less, whereas erasing 
and writing times are on the 
order of one millisecond or 
more; so writing takes much 
longer than reading. For this 
reason, writing would be done 
very seldom; another name you 
sometimes hear for the EAROM 
is RMM , or read mostly 
memory. 

The ROM makes a good be· 
ginning to the study of memo 
ories, since it is easy to build 
and understand. 

Experiment #56 
A Simple Diode ROM 

Problem: What is the simplest 
kind of a ROM? 

Solution: Diode ROMs have 
been used in a variety of cir· 
cuits for many years , even be· 
fore the coming of integrated 
circuits . We will build one on 
the console breadboard. 

Procedure: Fig. 1 shows the 
ROM. In this case, we have 16 
diodes arranged in a neat 
matrix of four across and four 
down . This kind of a circuit 
could be built fairly neatly on a 
two·s ided printed circuit board, 
with the vertical input lines run· 
ning on one side of the board 
and the horizontal output lines 
on the other. On the bread· 
boarding socket of your con· 
sole, however, it is much harder 
to wire up in an orderly manner. 
Any way you try to do it, you will 
wind up with a rat's nest of 
wires. 

For this experiment, use the 
junkiest diodes you can find. 
Use small signal diodes-
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and there it is. You have just 
changed a 0 into a 1. 

But watch out. It is possib le 
for a glass diode to shatter, so 
keep it far enough away from 
your face. Also, do not try this if 
you have used rectifier diodes 
in the diode ROM . You might 
find that you are blowing out 
your power supply instead of 
just a ROM diode. 

low to permit the IC to ground 
one of the four outputs we are 
using. Hence these two inputs 
can be treated as active-low 
chip enables and labeled CE1 
and CE2. The overbars imply 
that both inputs must be low for 
the circuit to be operational. 

We put pull-up resistors on 
each of the output lines and 
connect them to a three-state 
output buffer such as an 8097, 
8T97 or 74367. In order to 
enable the buffer, we have an 
output enable line labeled OE; 
here again , the overbar implies 
that this line must go to ground 
for the outputs to be enabled _ 

Fig. 2. Homemade ROM using a diode matrix. 

After you have burned-or 
unplugged-a few diodes, re
move the jumper to + 5 volts 
and again ground each of the 
four input lines , one at a time. 
This time only those LEOs con
nected to good diodes will 
light. In other words , good 
diodes still provide 0 outputs, 
but burned-out diodes give 1 

outputs. 

To observe the outputs of the 
buffer, connect your diodes 
and resistors as before. Now 
ground the two chip enable in
puts and the output enable; 
then put various combinations 
of 0 and 1 on the two address in
puts AO and A 1, and watch the 
outputs change as you address 
different locations . Each 
burned-out diode should pro
vide a 1 output, while the re
maining diodes should provide 
a 0 output. 

either germanium or silicon will 
do-the smaller the better. 00 
not use big power rectifier 
diodes. 

Next, you will need a way of 
monitoring the output of the 
ROM. To each output line hook 
up an LEO and a 150 Ohm resis
tor in series to + 5 volts; make 
sure that the anode of the diode 
goes up toward the + 5 volt 
line. At this point, the LEOs will 
not light yet. 

Now take a short wire jumper 
and ground anyone of the four 
input lines. Grounding anyone 
of these lines should turn on all 
four output LEOs. Ground each 
input line in turn to make sure 
that each one turns on all the 
LEOs. If anyone of the LEOs 
does not light when one of the 
input lines is grounded, then 
probably the diode at the in
tersection of the grounded in
put line and the line to the dark 
LEO is defective or wired wrong 
or backward. 

Theory: When none of the in 
.put lines are grounded , the out
put lines are floating, and all 
four output LEOs are off. This is 
equivalent to a 1 output. If we 
ground one of the input lines, 
we complete the circuit to 
ground, and each of the output 
lines is pulled to ground 
through a diode. 

This would be called a 4 x 4 
ROM, meaning that it has four 
memory locations, each having 
four bits. Each of the vertical in
put lines corresponds to one 
memory location, while the four 
horizontal output lines carry 

one bit each. At this point , each 
of the four locations is pro
grammed with aliOs, since all 
outputs go to a 0 or low voltage 
when one of the locations is 
selected by grounding an input 
line; but if the output were con
nected to inverters then it 
wou ld look as though all loca
tions were programmed to high 
voltages or 1 s. 

Experiment #57 
Programming the Diode ROM 

Problem: How do we program 
such a ROM? 

Solution: By burning out 
diodes or by unplugging them 
from the socket. Actua lly, it 
depends on your mood . .. you 
may decide to simply unplug 
them. On the other hand, if you 
want a thrill, and hang the cost , 
then proceed with the rest of 
this experiment. 

Procedure: Assuming that 
you used really cheap diodes, 
and that your + 5 volt power 
supply has enough current ca
pacity, you should have no 
problem burning out a diode at 
a time. Simply ground an input 
line with a short jumper and 
then connect an output line to 
+ 5 volts with another jumper. 
ZAP .. . with luck you ' ll see a 
slight flash inside the diode . .. 

A very similar procedure is 
used in PROMs, except that 
each diode has in series with it 
a thin fusible link, often made 
of nichrome, which is blown 
rather than the diode itself. The 
diode is there strictly to prevent 
sneak current paths, which 
might steer the programming 
current through a different path 
and blowout more than one bit. 

Experiment #58 
Completing the ROM 

Problem: That's all very nice, 
but how do you use a ROM like 
this on the address and data 
buses of a computer? 

Solution: You can 't connect 
it directly, because so far you 
have only wired the matrix. 
What we need next is some 
decoding circuitry for the input 
lines and Tri-state buffers for 
the outputs. 

Procedure: Fig_ 2 shows the 
complete circuit of a practical 
ROM. First of all, we can use a 
7442 decoder as an address de
coder. Since we have only four 
locations , we need only two ad
dress lines. We can use the A 
and B inputs to the decoder for 
address bits AO and A 1; this 
leaves two more inputs to the 
decoder, both of which must be 

Theory: The circuit of Fig. 2 is 
fairly straightforward, with the 
7442 grounding an input line 
selected by the two-bit ad
dress, and the 8097 outputting 
the selected four bits . 

The existence of so many 
chip enables and output 
enables is a little confusing, 
though. Actually, when you 
think about it, the two chip 
enables to the 7442 are not 
needed; we might as well 
ground them permanently. If 
the output isn't enabled, it 
doesn't matter what the rest of 
the ROM does. We can rely on 
the OE to do the chip selecting. 

In this way , the ROM memory 
will decode all addresses and 
provide data to the output buf
fers for all memory operations, 
even those not intended for this 
particular memory. But the out
put buffers will provide an out
put only when this one ROM is 

vvvvvvvvvvvvvvvv 
Fig. 3. An impractical way of building a 16 x 1 memory. 
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selected. 
This is really the best way of 

going anyway. One of the 
things to worry about in any 
fast system is glitches. A glitch 
is a very short, unwanted pulse 
on some line, present either be· 
cause of noise or because not 
all parts work' at the same 
speed. If we were to comb ine 
the chip select circuit with the 
addressi ng circuit (by using the 
extra inputs to the address 
decoder for enabling), then we 
would always be selecting the 
memory at the same time as we 
would be providing it with an 
address . There would be a 
short time when the memory is 
already enabled but not yet set· 
tied down to the correct ad· 
dress. Its output would be non· 
sense briefly, until it had a 
chance to stabilize. The best 
procedure is to give the memo 
ory an address, get it started 
looking for the contents of that 
address, and then, just before 
we want the data, give it the 
enable and be reasonably sure 
that the output has settled 
down to the correct va lue. 

There are some memory ICs 
that do provide separate chip 
enables and output enables. In 
some, this is because there 
may be latches in either the ad· 
dress decoders or in the output 
buffers; in others this may be 
done to conserve power by only 
operating the memory matrix 
when the IC is being used . 

Experiment #59 
Building a 16 x 1 ROM 

Problem: The ROM we just 

744 2 

A I AD 

built had four locations with 
four bits each; that is, it was a 4 
x 4 memory. What does the 
matrix look like if we need a 16 x 
1 memory instead? 

Solution: One solution might 
be to use a long , stringy matri x 
like that of Fig. 3, but this is not 
a good approach. In th is case it 
isn't too bad, but can you 
imagine what a 4096 x 1 memo 
ory would look like? 

This is a bad approach for 
several reasons. First of all, it is 
not an efficient use of semicon· 
ductor real estate. If you built 
the IC chip like this, it would be 
so long and narrow that it 
would tend to break. If you tried 
to fold the design into a Z 
shape, then the connections on 
the IC chip wou ld become very 
messy. Fi nally, the add ress 
decoder would be a horror. 

A better approach is to keep 
the matrix as close to a square 
as possible and add a multi· 
plexer at the output. 

Procedure: In Experiment #44 
you used a 74150 multiplexer; 
now it's time to dust it off and 
put it back to work in the circuit 
of Fig. 4. Keeping in mind that 
the 74150 inverts its output so 
that a burned·out or missing 
diode generates a 0, use four 
lengths of wire to connect vari · 
ous combinations of Os and 1s 
to the four address inputs. Note 
that each different address pro· 
vides ad ifferent output. 

Theory: What we are doing 
here is sp litting the four·bit ad
dress needed to se lect one of 
the 16 locations into two parts. 
Two bits, AO and A 1, select one 

7 4150 
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EO 
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2' 
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Fig . 4. A 16 x 1 ROM using a square matrix . 
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Fig . 5. Block diagram of 21021024 x 1 RAM. 

of the four vertical input wires; 
the other two, A2 and A3, select 
one of the four horizontal out
put wires and feed its output to 
the 74150 output on pin 10. 

The 7442 could select up to 
eight input wires, and the 74150 
up to 16 outputs; so with these 
two ICs we could actually ex
pand the matrix to an 8 x 16, for 
a total of 128 bits. It 's obviously 
not a pract ical thing to do on 
the conso le breadboard, but it 
could be done. The 74150 even 
has a strobe input on pin 9, 
which could be used as an out
put enable. 

Now we are on the right track 
-by building the matrix in a 
square shape, we can provide 
many bits of memory with rela
tively few vertical and horizon
tal interconnections. For in
stance, a 4096 x 1 memory 
could be built with a 64 x 64 
matrix, having a total of only 
128 wires. Doubling the size of 
the matrix to 128 x 128 would 
give us four times the number 
of bits , a total of 16K. 

This explains why almost all 
popular memory integrated cir
cuits use a square matri x; it is 
by far the most economical. In 
fact , the construction of a 
static RAM is not much differ
ent from the diode ROM; there 
is still a matrix of memory 
elements, with some address
ing circuitry to select a vertical 
wire or column, and a multi
plexer to select a horizontal 
wire or row. The only difference 
is in the type of circuit used to 

The actua l storage element 
for one bit is called a cell . In the 
diode ROM, the cell was a 

single diode; in an IC ROM , the 
cell would be a diode in series 
with a fusible link; in a static 
RAM memory, the cell is a flip
flop; in a dynamic RAM the cell 
is a capacitor. 

Fig. 5 shows the block dia
gram of a popular memory IC, 
the 2102 1 K x 1 static RAM . This 
IC in all its various forms has 
been the workhorse of small 
computers for the past several 
years, and is only just now be
ing replaced by larger ICs. 

A matrix of 32 x 32 cell s 
stores 1024 bits. A 32-line de
coder at the bottom and a 
32-line multiplexer at the right 
select one row and one column 
of the matrix. Since this is a 
RAM, it has both a data input 
and a data output-in this case 
on two separate pins (some 
memory ICs use the same pin 
for both input and output to a 
bidirectional bus.) Two addi 
tional inputs are a R/W or Readl 
not Write control pin and a CE 
chip enable that enables both 
writing and reading. The output 
is a three-state output buffer. 

MOS Handling Procedures 

Before going on with the next 
experiment, let's talk about the 
correct way of handling MOS 
ICs. 

MOS stands for metal oxide 
semiconductor; it essentially 
applies to any device that uses 
insulated gate field-effect tran-

store one bit and in the precise sistors. In such a transistor, we 
way it is addressed . have a silicon device that has a 



control electrode called a gate; 
the gate may be silicon, but 
most often is metal. The gate is 
then separated from the silicon 
body of the transistor by a thin 
layer of silicon oxide, which is 
an insulator. Hence the name: 
Metal gate, Oxide insulator, 
Silicon transistor. 

The oxide layer is extremely 
thin-just a few layers of 
atoms. If the voltage between 
the gate and the rest of the tran
sistor exceeds even a moderate 
level , the insulator will break 
down, and a tiny spark will jump 
through it, punching a hole. 
Once that happens, the transis
tor is useless. Since the insula· 
tor layer is thin, not much 
voltage is required to damage 
it. Furthermore, not much cur
rent is needed either. 

As it happens, each input to 
aMOS IC is connected directly 
to the gate of a MOS transistor. 
Thus it is easy to ruin an entire 
IC by exceeding the voltage 
limit on an input pin . 

In particular, even static 
electricity is enough to damage 
the IC. If you rub your feet on a 
carpet you may generate thou
sands of volts and get a real 
shock as you touch a light 
switch. But just walking nor
mally, rubbing your hands on 
your polyester slacks or sitting 
down in a plastic chair may 
generate enough voltage to zap 
an IC without your even feeling 
a slight tingle. In other words, 
just touching aMOS IC may 
damage it without your even 
knowing about it. 

IC manufacturers try to mini
mize damage by including a 
protection circuit on each in
put. This consists of a resistor
diode network whose purpose 
is to limit the applied voltage to 
a safe level. But since static 
electricity zaps are extremely 
rapid , the IC may be damaged 
even before the diode has a 
chance to conduct and 
eliminate the danger. Hence, 
these protection circuits help 
some, but are not 100 percent 
effective. 

So the only safe way to pre
vent damage to such an IC is 
not to touch it. Since that's not 
possible, the next best precau
tion to take is, "Never let a 
static electricity voltage build 

up between you and the IC." 
Since static electricity al

ways involves small currents 
(at least, most forms do unless 
you talk about lightning), even a 
very high resistance between 
two objects is enough to pre
vent a voltage from developing . 
So you can never develop a 
dangerous voltage between 
two things already connected . 
For instance, if aMOS IC is con
nected to a circuit and you rest 
your bare elbow on the box the 
circuit is mounted in (assuming 
that the circuit is in some way 
grounded to the box), then 
there cannot be a voltage be
tween your hand and the IC. If 
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Fig. 6. 2102 RAM pin-out. 

at this point you touch the IC 
pins, it is safe. (If, though , the 
box is connected to one side of 
the power line and you simul
taneously touch a radiator, 
then the IC might be safe while 
you get fried.) 

The point is that we have to 
apply a little common sense to 
MOS IC handling. Perhaps the 
best way to explain it is to 
describe some of the proce
dures I follow in my own lab. 

When installing aMOS IC, I 
pick it up by the foam carrier it 
comes packed in before touch
ing the pins themselves . When 
removing it from its carrier, I 
hold the carrier in one hand and 
the IC in the other and pull them 
apart. Then I place my fingers 
over as many of the IC pins as I 
can comfortably hold. Before 
installing it in a device, I reach 
for a convenient ground point 
on the device with my other 
hand and hold on while install
ing the IC. Obviously , I do this 
with the power turned off and 
the line cord unplugged. 

If working on a printed circuit 
board, I raid my wife's kitchen 
for a two-foot piece of alumi-
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Fig . 7.2102 RAM Experiment #60 wiring. 

num foil, which I then spread 
out on my workbench. I keep 
the board on the foil and keep 
the ICs on it, too. I also try to 
keep my tools on it, as well as 
my elbow; I wear a short-sleeved 
shirt, so this makes a good con
nection. If my workbench had a 
metal top, then this precaution 
would not be necessary. 

I use a soldering iron with a 
three-wire cord, so that the tip 
is grounded; but before using it 
I make sure to touch the tip to 
the foil worktop just in case. 
Some people suggest ground
ing the worktop, but this always 
makes me a bit worried, since it 
is possible to get a severe shock 
if you touch a grounded object 
at the same time as a hot one. 
An alternative would be to 
ground the worktop through a 
high-value resistor of 100k to 1 
megohm. I may also use a cord
less rechargeable soldering 
iron, when convenient, making 
sure to touch the aluminum foil 
just before soldering. 

The purpose of the aluminum 
foil in all of this is to constantly 
keep shorting everything to
gether-equipment, tools, ICs 
and me. That way there is never 
a chance to develop any 
damaging voltages between 
things that might touch the 
MOS IC. 

Now, how to protect the 2102 
IC we are going to use next? 
Follow the simple, common
sense rules above. Start with a 
blank prototyping socket on 
your breadboard and put in the 
ground wire from a ground 
point on your console to what 
will eventually be the ground 
pin of the IC, pin 9. Watch out: 
Unlike many of the 16-pin ICs 
you have used so far, this one 
does not use pins 8 and 16 for 
ground and power. Then get 
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another wire, connect one end 
to ground on the breadboard 
console and hold the other end 
in your hand at all times. Now 
take the IC out of the package, 
plug it into the socket and hook 
up all the other leads while still 
holding onto the ground wire 
with your other hand. 

At any point , you can quit , 
leave the unit and come back 
later. Just make sure to grab 
the ground wire before touch
ing any other part of the unit. 

Experiment #60 
The 2102 Static RAM Memory 

Problem: How can we test a 
2102 RAM to get a quick idea of 
whether it works or not? 

Solution: We can hook it up 
in a simple circuit, store a few 
bits and see whether they stay 
stored. 

Procedure: Fig. 6 shows the 
pin-out of the 2102. Make the 
ground, power and LED con
nections shown in Fig . 7. Then 
use short wire jumpers to make 
the remaining connections to 
the data input, read/write, ad
dress and chip enable pins. 

Although these MOS ICs are 
TTL compatible, their input and 
output terminals do not behave 
like normal TTL inputs and out
puts. For example, TTL inputs 
assume a high input level (or 1) 
if no connection is made to 
them. This was convenient in a 
number of prior experiments, 
where we could simply leave an 
input disconnected to save 
time. MOS ICs do not like that 
-they may assume either a 
high or a low voltage level, or 
some leve l between; they may 
possibly even oscillate. You 
must make all the jumper con
nections to either ground (0) or 
+ 5 volts (1). 

Likewise, TTL outputs can 

provide fairly sizable output 
currents ; " TTL-compatible" 
MOS outputs cannot. That is 
why we changed the resistor in 
series with the LED from the 
150 Ohms used earlier to 330 
Ohms. In fact , if your LED will 
provide enough light, it might 
be better to go to even higher 
resistances, such as 470 Ohms 
or more. 

Writing or reading from a 
RAM requires a specific se
quence of carefully timed 
steps. Each of the inputs must 
be applied for a required time in 
order for the IC to properly ac
cept the information and pro
vide the right output. Read the 
following theory to see how this 
is done. 

Theory: The sequence of 
steps required to use the RAM 
is shown in the manufacturer's 
data in the form of switching 
time waveforms as shown in 
Fig. 8 for a write and Fig. 9 for a 
read . 

To store a bit in a certain ad
dress, follow this procedure; 
the number of each of the fol
lowing steps is shown circled in 
Fig. 8: 

1. Start with the chip enable 
and read/not write lines both 
high or + 5 volts. 

2. Place an appropriate ad
dress on the ten address lines. 
As shown in Fig. 8, to the left of 
the 2 dotted line, we have 
shown the address line dotted 
as well. This means that it 
doesn't matter what is on these 
lines at that time. But from time 
2, all the way to time 10, the ad
dress lines must all be stable at 
either 0 or 1. This is why there 
are two curves drawn for the ad
dress lines, one high and the 

other at ground. Some of the 
lines may be 0 and the others 1, 
but al l must stay steady during 
the entire write cycle. 

3. Now ground the chip en
able line. 

4. Next, place the data to be 
written on the data-in line. The 
data must again be stable until 
after writing is done, up unt il 
time 8. 

5. Then switch the R/W line 
low for a write. 

6. Now keep all the lines 
steady for a while. 

7. Switch the R/Vil line back 
high to stop writing . 

8. Leave the data applied for 
just a while longer; then you 
can disconnect it at time 8. 

9. Disable the chip. 
10. Any time after that, re

move the address. 

The total time for a write, 
from time 2 to 10, is called the 
write cycle time. For a standard 
2102 this may be one microsec
ond , although there are faster 
versions. 

A manufacturer's specifica
tion sheet will give various 
minimum times for the se
quence shown in Fig . 8. For in
stance, the sheet may say that 
at least 200 ns must pass from 
the time that the address is ap
plied to the time the read/write 
line goes low, or that the data 
must remain stable for at least 
100 ns after the read/write line 
goes back high . In your experi
ment you do not have to worry 
about these minimum times 
since you will be working in 
seconds rather than billionths 
of seconds, but if you were de
signing a computer system you 
would have to read the spec 
sheets very carefully . 
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Fig. 9 shows the switching 
times for a read cycle. To read, 
we would have to follow this se
quence of steps: 

1. Starting with the readl 
write and ch ip enables both 
high, apply an address. 

2. Wait for the address de
coders in the IC to work, and 
then make the chip enable low. 

3. Wait for the data to come 
out. 

4. and 5. Remove the address 
and chip enable. These could 
be removed together, or the ad
dress could be disconnected 
slightly earlier as shown. In 
your experiment, though, dis· 
ab le the IC first. 

6. The data will still come out 
for a short time after the chip 
enable goes back high, but 
don't count on it. 

The total time for the entire 
cycle is called the read cycle 
time, but another time is often 
quoted and that is the read ac
cess time shown in Fig. 9. This 
is the time from when the ad
dress is first applied to the time 
data first starts to come out. 
Typical access times for small 
home computers range from 
600 ns down to as low as 250 ns. 
Much faster RAM memories are 
available, but not yet used to 
any great extent in small com
puters since they are faster 
than the microprocessors used 
with them. Very fast memory 
ICs wou ld be used in large com
puters that use TTL or ECl ICs 
in the processor. 

Comment: Although this ex· 
periment does a quick check of 
how a 2102 memory operates, it 
is rea lly not a thorough check. 
To do a complete test, we 
would have to store a variety of 

bits into different locations, 
make sure each bit gets read 
out correctly and also check 
that writing into one location 
does not affect any other loca
tion. In general, it is a fairly 
lengthy test and, although we 
could design a special purpose 
tester to test 2102 chips , it 
would be easier to just do a 
quick check, install it in the 
computer and then write a com
puter program that would ex
haustively test memory under 
program control. 

More Theory: 
Static and Dynamic RAMs 

It's not practical to do an ex
periment with dynamic mem
ories, so let ' s just talk about 
them. 

As mentioned earlier, the ma
jor difference between different 
memories is the type of mem
ory cell used in their memory 
matrix. We mentioned that a 
static RAM uses a flip-flop as 
the basic cell, whereas a 
dynamic RAM uses a capacitor. 
Fig. 10 shows the circuits of 
two typical cells . 

The static cell has five gates, 
using at least five transistors. 
There is one vertical input line, 
but two horizontal lin es for 
each row of cells; one of these 
is used to write in a 0 and the 
other to write a 1. 

Gates 3 and 4 make up the 
flip-flop that acts as the main 
memory element. Gates 1 and 2 
are used to gate 0 and 1 inputs 
into the flip-flop , while gate 5 
lets the output get from the cell 
back to the horizontal output 
wire. 

Now compare this with the 
cell for the dynamic flip-flop. 
Here the cell consists of just 
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The M-16A STATIC random access memory system, 
with a total storage capacity of 16834 words of 8 bits 
each, is switch se lectable to any 4K starting address, 
and a hardware write protect switch is also included. 
The system's storage elements are 4K by 1 STATIC 
memory chips wh ich store 4 times as much in only 
12% more space than the low power 2102's. Typical 
access time is fast enough to work with a 6800 based 
computer operating at 2 MHz and all systems are 
factory tested at 2 MHz. 

Send for FREE NEW 
Computer Products Catalog 

includes our complete line of 6800 
Super Software products. 

SM[@I]~ SE~rNrAll BJa\@AJf))CA.$jfJENf((jr 
~ 6304 Yucca/Hollywood, CA 90028 
:fJ~ (213) 462-5652 S46 
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OATAI --~-~~-----------------

(a) STATIC MEMORY CEL L 

ROW 110 LINE 

COLUMN SELECT LINE 
TO GROUND . ETC. 

( b ) DYNAMIC MEMORY CELL 

Fig. 10. Two types of RAM memory cells. 

one transistor and a capacitor, 
with the capacitor actually a 
part of the Ie structure and not 
a separate component at all. 
Seeing how much simpler the 
dynamic cell is, we can under
stand why dynamic memory 
les are cheaper and smaller. 

In normal operation, the tran
sistor in the dynamic cell is off 
or nonconducting, and the ca
pacitor is disconnected. If it 
were a perfect capacitor, then 
whatever voltage it is charged 
to would stay there forever. In 
practice, though, there is some 
leakage, so the capacitor will 
stay charged for only a little 
more than two milliseconds. 

Whenever a vertical input 
line-called a column select 
line-is turned on, the transis
tor turns on and connects the 
capacitor to the horizontal or 
row inputloutput line. 

For a write to memory, the 
capacitor can be charged or 
discharged by placing either a 
high or low voltage on the row 
1/0 line and ttlen turning on the 
column select line. Once this is 
done, the capacitor will remem
ber the bit for about two 
milliseconds. 

line and detected by a sense 
amplifier. If the voltage is low, 
the sense amplifier will detect 
this as a 0 and force the voltage 
even lower. If the voltage is 
high, then the sense amplifier 
will detect this as a 1 and force 
the voltage even higher. This 
has the effect of reading the bit 
out of memory and also re
charging the capacitor back to 
its original voltage. As long as a 
read is done at least once every 
two milliseconds, the capacitor 
will keep being recharged and 

CAS --------' 

will continue to hold the origi· 
nal bit. This is called refreshing . 

In practice, each row 1/0 line 
has its own sense amplifier. So 
whenever any column select 
line is turned on , all the cells on 
that column get refreshed at 
the same time. Thus, it is only 
necessary to cycle through all 
the columns once every two 
milliseconds. This is what is 
done by the refreshing circuits 
on dynamic memory boards. 

Since dynamic memory les 
can use smaller chips than 
static ICs of the same capacity, 
it makes sense to use smaller 
IC packages as well. Thus, 
there are many fairly large 
dynamic chips that use only 16-
or 18-pin packages. To save on 
pins, many of these use multi· 
plexing on the address pins. 
For example, Fig. 11 shows the 
block diagram of an Intel 2117 
16K dynamic RAM . Although 14 
bits are needed just to address 
16K bits , this IC needs a total of 
only 16 pins altogether. This is 
done by breaking up the 14-bit 
address into two 7-bit chunks. 
One group of seven bits is 
called the column address and 
selects one of 128 columns in 
the matrix; the other seven bits 
are the row address and select 
one of 128 rows. The two 7-bit 
chunks are sent into the IC 
separately, one after the other, 
over the same seven address 
pins. 

Instead of one large 128 x 128 
matrix , this IC has two 64 x 128 

64 X 128 CELL 
ME MORY ARRAY 

WE-------------' 
O I N -----------------~ 

arrays (array is another word 
for matrix) with the sense am· 
plifiers connected in the middle 
between them . 

There are several new sig· 
nals shown here: RAS and CAS 
are row address strobe and col· 
umn address strobe Signals, 
which tell the IC which of the 
two address halves is on the ad· 
dress inputs. WE is a write 
enable. 

The second advantage of 
breaking up the address bits as 
shown here is that the entire 
memory can be refreshed once 
every two milliseconds simply 
by sending in a whole batch of 
different column addresses. 

Cycling through all the 128 
column addresses can be done 
either by circuits on the memo 
ory board or by the processor 
itself. For instance, the Z-80 
has the capability of refreshing 
dynamic memory automatically. 

Preview 

We have now finished look· 
ing at memory circuits and ICs. 
Before we can go on to look at a 
complete computer design , we 
now have several more things 
to look at: various ways of con· 
necting input and output 
devices, the control signals 
used by microprocessors and 
how to control them, and the in· 
ternal organization of a 
microprocessor. 

Next time we will tackle the 
input/output problem. Stay 
tuned!. 

VCC 

'------+0 OUT 

For a readout of a bit, the col 
umn select line is again turned 
on . The voltage on the capaci
tor is connected to the row 1/0 Fig . 11. Block diagram of an Intel 2117 16K dynamic RAM. 
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We've gathered the family to show ~ou why 

PERCOM's ™ Number 1 
in cassette data systems for microcomputers. 

Pardon us for doing a little boasting, but we're proud of our 
family. Proud of each member's reputation for performance and 
reliability. And pleased that we can offer the best in cassette 
data systems and data terminal interfacing at low, home-com
puting prices. 

It took more than guts and a little luck to 
forge a position of leadership. We're 
number 1 because you get more when 
you buy PERCOM™. The reason, simply, 
is experience. Every product described 
in this ad is based on nearly 10 years of 
crucial involvement in the design and 
manufacture of computer peripherals 
that use cassettes for mass storage. 

Experience. It's why we developed a 
more reliable data cassette for home 
computing. Why our interfacing units 
provide both cassette and data terminal 
interfacing. Why you get the fastest, 
most reliable cassette data rates from 
PERCOM™. Experience. It's the reason 
for PERCOM™. 

l iNE 
ON 

'00 
(Ii' 

~ 600 ~: • 
AU TO 

1200 
l OC AL 

CI$-3 0 + 

For your SS-50 bus computer - the 
CIS-30+ 

• Interface to data terminal and two cas
sette recorders with a unit only 1/10 
the size of SWTP's AC-30 . 

• Se lect 30,60, or 120 bytes per second 
cassette interfacing, 300 , 600 or 1200 
baud data term inal interfacing . 

• Optional mod kits make CIS-30+ work 
with any microcomputer. (For MITS 
680b , ask for Tech Memo TM-CIS-
30+ -09.) 

• KC-Standard/Bi-Phase-M (double fre
quency) cassette data encoding. De
pendable self-clocking operation . 

• Ordinary functions may be accom
plished with 6800 Mikbug™ monitor. 

• Prices : Kit , $79.95 ; Assembled , 
$99 .95 . 

Prices include a comprehensive instruction 
manual. Also avai lable : Test Cassette, Re
mote Control Kit (for program control of 
recorders) , IC Socket Kit, MITS 680b mod 
documentation, Universal Adaptor Kit 
(converts CIS-30+ for use with any com
puter) . MIKBUG@ Motorola, Inc. 

For your S-100 computer- the CI-812 

• Both cassette and data terminal inter
facing on one S-100 bus PC board. 

• Interfaces two recorders. Record and 
playback circuits are independent. 

• Select 30, 60 , 120 , or 240 bytes per 
second cassette interfacing, 110 to 
9600 baud data terminal interfacing. 

• KC-Standard/Bi-Phase-M (double fre
quency) encoded cassette data . De
pendable se lf-clocking operation. 

• Optional firmware (2708 EPROM) 
Operating System available . 

• Prices : kit , $99 .95 ; assembled, 
$129.95 . 

Prices include a comprehensive instruction 
manual . In addition to the EPROM Operating 
System , a Test Cassette , Remote Control Kit 
(for program control of recorders) , and an IC 
Socket Kit are also available. 

PERCOMTM 'peripherals for personal computing' [ "EfHl(JM 1 

• 
For your data storage - Pilon-30™ 
data cassettes 

• Orders-of-magnitude improvement in 
data integrity over ordinary audio cas
settes . 

• Pilon-coated pressure pad eliminates 
lint-producing felt pad of standard 
audio cassettes . 

• Smooth pilon coating minimizes erra
tic tape motion. 

• Foam pad spring is energy absorbing. 
Superior to leaf spring mounted pad 
which tends to oscillate and cause flut
ter. 

• Five-screw case design virtually pre-
cludes deformation during assembly. 

• Price: $2.49 . 

PERCOM™ products may be purchased 
from home computer dealers nation
wide, or may be ordered direct from the 
factory. • 

· Texas residents must include an 
additional 5% for factory orders. MC & 
Visa cards honored. 

PERCOM DATA COMPANY, INC. 
DEPT. K 

318 BARNES· GARLAND, TEXAS 75042 
Phone: (214) 272·3421 

P7 
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Motorola's Latest: The MC6802 

The author really likes the 6800 microprocessor-but he likes the 6802 even better. 

Tim Ahrens 
7405 Ladybug St. 
Austin TX 78744 

By now, most of you have 
heard about the 6800 

microprocessor and some of its 
capabil ities. I think that it is the 
number one M PU device, but 
since all don't share my opin· 
ion, let's just say that it is one 
of the four most popular chips. 
Several different manufactur
ers have based their systems 
on the 6800, and software for it 
has been growing by leaps and 
bounds. 

I'm not going to say much 
more about the 6800 itself, 
since much documentation has 
already been printed. Even 
though I am a strong 6800 sup
porter, I have found a device 
that surpasses it in many ways. 
It's a family member-the 6802, 
which combines all of the fea
tures of the 6800 plus the 
following: 

1. On-chip clock circuit. 
2. 128 x 8 bit on-chip RAM 
(0000-007F). 
3. 32 retainable bytes of RAM 
(low-power standby). 
4. Software compatibility with 
the 6800. 

The on-chip clock circuit is 
just what it says; add an exter
nal crystal and capacitor to pro
vide all the necessary clocks to 
the MPU (2-phase clocks, etc.). 
The specifications rate this 
crystal frequency at 4 MHz, but 
I have been running my circuit 
with a 5 MHz crystal. 

Now, don 't get your hopes 
up, Z-80 fiends; the CPU has a 
divide-by-four circuit in it to 
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work with! Still, 1.25 MHz is 
nothing to sneeze at. When you 
consider the various problems 
of the " faster" CPUs, with the 
necessary wait states, etc. , the 
extra speed doesn't really 
mean much-especially when 
used in the hobbyist mode. 

The on-chip RAM is located 
from 0000 to 007F hex, with the 
first 32 bytes having the capa
bility of being retained in a low
power mode by utilizing the Vcc 
standby, thus allowing memory 
retention during a power-down 
situation. This RAM can, of 
course, be turned off so it won't 
interfere with any external 
memory boards. 

The 6802'5 Evolution 

As you can see from the pin
out diagram in Fig. 1, there are 
really only subtle differences in 
the two relatives; however, they 
are definitely not pin -for-pin 
compatible. Rather than repeat 
data of the entire device, and 
risk boring you , I will give only a 
brief description of the signals 
that are different than those on 
the 6800. 

RAM Enable (RE) . A TTL
compatible RAM enable input 
controls the on-chip RAM of the 
6802. When placed high , the 
memory is enabled to respond 
to the 6802 controls ; when low, 
the RAM is disabled. This pin 
may also be utilized to disable 
reading and writing the on-chip 
RAM during a power-down situ
ation . The RE must be low 3 
cycles before Vcc goes below 
4.75 during power down . 

EXtal and Xtal. These con
nections are for a series reso-

nant fundamental crystal (at 
cut). A divide-by-four circuit has 
been added to the 6802 so that 
a 4 MHz crystal may be used in 
lieu of a 1 MHz crystal for a 
more cost effective system ... 
maybe even try an inexpensive 
3.579 MHz TV color burst 
crystal! 

Enable (E). This pin supplies 
the clock for the MPU and the 

rest of the system. Th is is a 
single phase, TTL-compatible 
clock, and may be condi t ioned 
by a memory ready signal. It is 
equivalent to the qJ2 on the 6800. 

Vee Standby. This pin sup
plies the dc voltage to the first 
32 bytes of RAM as well as the 
RAM enable (RE) control logic. 
Thus, retention of data in this 
portion of the RAM of a power 

Photo 1. The basic system, shown here on a wire-wrap card, is the 
beginning of a portable computer system in a typewriter case with 
keyboard and MITE printer. To demonstrate the processor's capa
bilities, the system was connected to an RS-232 printer (a TI Silent 
700). 
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Fig. 1. 6800 vs 6802 pin-outs, RS-232 transmitter/receiver and MC 
14411 baud rate generator. The 6800 and 6802, although not pin
for-pin compatible, are 100 percent software interchangeable. 

up, power down or standby 
mode is guaranteed. 

OK, so now we have a rea lly 
nice processor. What can it do? 
First, a little history .... 

Since the advent of the 
MC6800, the easiest monitor 
ROM to use was MIKBUG. It 
was taken by SWTP, and the 
first Motorola Evaluation Board 
was supplied with it . Designat
ed the MC6830L7 ROM, it was 
designed to ta lk to a peripheral 
interface adapter (PIA) , the 
MC6820. Although it worked 
quite well with this device, it 
was a bit difficult to change 
clock speeds, and was rather 
inefficient. Why use a parallel 
port for serial data? 

Motorola soon realized these 
problems and developed the 
Minibug II and III. With these, 
the asynchronous communica
tions interface adapter (ACIA) 
was utilized, and some other 
software development features 
were implemented. 

Enter the 6846 

The 6846, in conjunction with 
the MC6802, or even the 6800, 
makes a very cost effective 
microprocessor system. Here's 
why: The 6846 contains ROM , 
1/0 and a timer all in the same 
package. It contains 2048 bytes 
of mask·programmable ROM, 
an 8-b'lt bidirectional data port 
with control lines, and a 16-bit 
programmable timer-counter. 

At the present time, the ROM 

contains MIKBUG 2.0 with a 
high-speed audio cassette in
terface program, and is fantas
tic (more on that later). 

General Description 

Programmed storage . The 
mask-programmed ROM sec
tion is similar to other ROM 
products of the 6800 family . It is 
organized in a 2048 x 8 bit array 
to provide read only storage for 
a minimum microcomputer sys
tem. Two mask-programmable 
chip selects are available for 
user definition. 

Address inputs AO-A10 allow 
any of the 2048 bytes of ROM to 
be uniquely addressed. Internal 
registers associated with the 
1/0 functions may be selected 
with AO, A 1 and A2, and the 
mask-programmed chip se
lects. The bidirectional data 
lines (00-07) allow the transfer 
of data between the MPU and 
the 6846. 

Timer-counter functions. 
Under software control, this 
16-bit binary counter may be 
programmed to count events, 
measure frequencies and time 
intervals, or similar tasks. It 
may also be used for square
wave generation, single pulses 
of control duration and gated 
delayed signals. Interrupts may 
be generated from a number of 
conditions selectable by soft
ware programming. 

The timer-counter control 
register allows control of the in-

terrupt enables, output enables 
and selection of an inte'rnal or 
external clock source. Input pin 
CTC (counter-timer clock) will 
accept an asynchronous pulse 
to be used as a clock to decre
ment the internal register for 
the counter timer. 

If the divide-by-eight pre
scaler is used, the maximum 
clock rate can be four times the 
master clock frequency with an 
absolute maximum of 4 MHz. 
The gate input CTG accepts an 
asynchronous TTL-compatible 
signal that may be used as a 
trigger or gating function to the 
counter-timer. 

A counter timer output (CTO) 
is also available and is under 
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the software control via select
ed bits in the timer-counter con
trol register. This mode of oper
ation is dependent on the 
counter-register, the gate input 
and the external clock. 

Parallel 110 port. The parallel 
bidirectional 1/0 port has func
tional operational character
istics similar to the B port on 
the MC6820 PIA. This includes 
eight data lines and two hand
shake control signals. 

The control and operation of 
these lines are completely soft
ware programmable. This inter
rupt input (CP1) will set the in
terrupt flags of the peripheral 
control register. The peripheral 
control (CP2) may be pro-
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Fig. 2. This diagram is a very basic system layout using the 6802 
and 6800 family of parts. It contains 256 bytes of RAM at 0000 (hex) 
and another 256 at AOOO hex. This configuration can provide both 
serial and parallel data ports, as well as an audio cassette inter
face with file -searching capabilities. The system can be expanded 
(with appropriate buffers) to its full memory capability and 6800 
software compatibility. 
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The Computer Store is pleased to 
have off-the-shelf availability of 

Apple II~· the 
personal computer. 

& disk II ™ 5495 

The highest performance, easiest to use, and lowest 
priced floppy yet offered by a personal computer 
maker, Apple Computer's Disk II makes possible a wide 
variety of new applications including personal finance, 
small business systems, home record keeping, and 
many more. Equipped as shown with controller card, 
cable and drive, Disk II is priced at an introductory offer 
of $495. Introductory offer expires July 31, 1978. 

OFF-THE-SHELF DELIVERY 
NEW OPENING: 

th e Compute r Store 
1689 Ma ss a c hu se tt s Ave . 

Cambridge MA 021 38 
617 -354-4599 

120 Cambr idge St. 
Burlington MA 01803 
617-272-8770 

63 S. Main St. 
Windsor Lock s CT 06096 
203-627 -0188 

grammed to act as an interrupt 
input or as a peripheral control 
output. As an input or output, 
CP2 is compatible with stan
dard TTL logic. 

The only portion of the 6846 I 
will be using in this article is the 
ROM that contains MIKBUG 2. 

The MIKBUG 2 is implement
ed in the MC6846 as a 2K byte 
firmware program for the devel
opment and debugging of 
68XX16846 systems. The ROM 
occupies the address space 
from F800 hex to FFFF hex . It is 
primarily intended to operate 
with the 6802, but will work 
quite well with even the plain 
vanilla 6800. 

For MIKBUG 2 to execute, it 
assumes that there is RAM in 
address space AOOO to A07F. It 
also assumes an MC6850 ACIA 
(serial port) at address 8008 
hex. This ACIA interface allows 
MIKBUG 2 to operate with a 
Teletype or an RS-232 terminal , 
depending on the type of inter
face drivers provided . 

An audio tape interface 
called Texortape is also provid· 

BUG 2. 
The Texortape Cassette In

terface works great, and be
cause of the fast speed, com
pared to KC standard , for exam
ple, I have discarded the idea of 
using other types of fast mem
ory access, such as a disk sys
tem . .. at least for a while! It 
will also search through voice 
recordings for a file number. In 
over 3.5 million bits recovered 
at 2000 baud , I have had no 
failures using Memorex MRX2 
and an inexpensive J.C. Penney 
audio recorder (cat. # 851-0018). 

The system that my 68021 
6846 is configured in will even
tually be a small terminal with a 
MITE printer (see Kilobaud, 
Nov. 1977, " Consider a MITE 
Printer," p. 38), with about 15K 
of memory, and 8K BASIC in 
EPROM. The board (see Photo 
1) is of the wire-wrap variety, 
and is the only way to go. All 
that's connected are the basic 
MPU, ROM , ACIA, PIA and 
other external accessories (1 K 
2102 memory and the 8K BASIC 
EPROMS). The MC6802 and 
6846 with MIKBUG 2 are avail -

L 
M NNNN 
P 
R 
S1 
S3 

Loads formatted object taped into memory 
Memory change at location NNNN 
Printlpunch ASCII formatted object tapes 
Display contents of MPU user's reg isters 
Stop bit selection for ACIA (two stops) 
Stop bit selection for ACIA (one stop) 

B 
C 
N 
T NNNN 
G NNNN 
D 
U NNNN 
V NNNN 
E 

Print all breakpoints 
Continue execution from current location 
Execute next instruction 
Trace NNNN instructions 
Go to user program at location NNNN 
Delete all breakpoints 
Reset breakpoint at location NNNN 
Set a breakpoint at location NNNN 
Texortape Cassette Interface 
C-Check tape 
L-Load memory to tape 
D- Dump from memory to tape 
S- Set baud rate (400,800, 1200, 1600, 2000 
baud) (1200 baud data rate equals 1650 baud 
two-stop bit async!!!) 

Table 1. MIKBUG 2 features. 

ed in the ROM . This interface 
assumes a PIA at 8004 hex to 
implement this interface and 
uses one MC14583 for the 
receiver buffer from the audio 

able at any Motorola Semicon
ductor distributor. 

My thanks go to Gary Poss 
for his photographic work .• 

cassette. It uses the A side of Reference 
the PIA. MC6802 and MC6846 Advance 

Table 1 is a summary of Information Data Sheets. Moto-
the features provided with MIK- rola, Inc., 1977. 



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 
development to produce new and efficient components to fill hobbyists' changing needs. 

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 CP /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

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 DIP-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 

sive documentation . 
• PRICE : CP / M with BASIC-E Compatible Disc Drives 

Kit $190 . . . . .. Assembled $265 and manuals : $100 Ask about our disc drives priced as low as $525. 

[11 ~~~~-=-', --;;:~I 

TARBELL ,---------
• Gold plated edge pins 
• Takes 33 14-pin ICs or 

PROTOTYPE , ____ .... __ 1iI • Mix 40-pin, 18-pin, 16-pin and 
14-pin ICs 

BOARD • Location for 5 volt regulator 

Model 1010 • Suitable for solder and wire wrap 
• AL T AIR/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 directfor complete information . 
• ALTAIR is a trademark/ trade name of MITS , Inc. 

CP 1M is a trademark / tradena me of Digital Research 

20620 South leapwood Avenue. Suite P 
Carson. California 90746 

(213) 538-4251 T11 
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Ed Juge 
2000 Thousand Oaks Dr. 
Burleson TX 76028 

TRS-BO Update: Level II BASIC 

Here are the answers to questions asked most often about Radio Shack's new Levell! BASIC. 

From a user's point of view, 
the usefulness of any 

microcomputer is directly pro
portional to the "power" of the 
language it supports. Since 
many hobbyists are not profes
sional programmers, BASIC 
will be their primary language. 
Although you might plan to 
learn machine or assembly lan
guage-and I say, "More power 
to you!"-the bulk of your pro
gramming will probably be in 
BASIC. 

Radio Shack had you in mind 
when they built the TRS-80 with 
BASIC permanently stored in 
ROM, rather than read in from 
paper or magnetic tape. Your 
primary language is always 
there, yet you may program in 
machine or assembly language 
when you wish by CLOADing 
Radio Shack's T-BUG (monitor) 
or their Editor/Assembler from 
magnetic tape . 

Radio Shack's Level I BASIC 
language is the ideal language 
to learn on, and is supported by 
an excellent tutorial user's 
manual. It will teach BASIC to 
anyone, even those with no 
prior experience. At some time, 
however, you'll find yourself 
ready to advance beyond the 
capabilit ies of Level I. At that 
point, Radio Shack's exchange 
of your Levell ROMs for Level II 
ROMs for only $99 is a tremen
dous microcomputer language 
buy. What does it buy you? 
Read on . .. 

Level II is a 12K extended 
BASIC, as opposed to Levell's 
4K, yet those who are using it 
wil l tell you it is much more 
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than " three times the 
language." For starters, it in
creases the cassette baud rate 
from 250 to 500 baud. Identical 
programs store in less memory 
space, even though the numer
ous command abbreviations al
lowed in Level I are not sup
ported in Level II. Execution 
times are significantly im
proved in Level II. Benchmark 
test no. 7 (see Kilobaud No. 10, 
p. 23) time improved from 110.1 
seconds to 78.3 seconds in 
Level II. 

Variables 

Remember that one A(n) ar
ray allowed in Levell? Well, you 
can now have arrays named A 
through Z, A 1 through Z9 and 
AA through ZZ. That's more 
than 900 arrays (limited , of 
course, by memory size)! In 
Levell you cou ld have only one 
dimension, such as A(16), but 
you could not have a two
dimension array such as 
B(23,12). In Level II you can 
have multidimension arrays, of 
more than two dimensions ... 
D5(23,4,12,5). Arrays may be 
designated as single-precision 
(six significant digits), double
precision (16 digits), integer (no 
decimal pOints) or string vari
able arrays (alphanumeric). 

Yes, that also means that nu
meric variables can be double
precision to 16 significant 
digits. (Those of you making 
over 100 billion dollars per year 
can compute your income tax 
to the penny with a digit left 
over.) Integer variables from 
- 32768 to 32767 are allowed. 

Numeric variables can also be 
designated as integer, single or 
double-precision. 

In Level II you can now raise 
numbers to any desired power, 
for example, 1432 ' 75, using the t 
key. Trigonometric functions 
such as COS, ATN, TAN are in
cluded along with SQR, EXP, 
SIN and other more advanced 
mathematical functions not 
found in Level I. Numeric vari
able names allowed are the 
same as for arrays: A-Z, A 1-Z9 
and AA-ZZ. Integer, single
precision, double-precision 
and string variables are speci
fied as A%, A!, A# and A$, 
respectively ; and all of those 
just listed are distinct variables 
(i.e., they may exist in the same 
program at the same time, even 
though the variable names are 
all "A"). 

If you add them all up, Radio 
Shack Level II allows some
where in the neighborhood of 
3600-plus variables! But there's 
one more thing: Variables may 
have multi-letter names such 
as "PROFIT" or "LOSS." The 
on ly restriction is that you can
not have a "reserve word" 
(BASIC statement, command, 
etc.) nested inside one of your 
variable names, and you must 
remember that the TRS-80 
recognizes only the first two 
letters of the name, so no two 
can start with the same first 
two letters. 

String Variables 

In Level I the TRS-80 could 
ask your name and mine, then 
call us by name while playing a 

game, but it cou ld not compare 
our names. It could not tell 
which came f irst alphabetical
ly , or even if your name and 
mine were the same. String 
variables were limited to 16 
characters, and only two, A$ 
and B$, were allowed. 

As indicated above, string 
variables under Level II may 
have the same names as other 
variables, and the length of 
each string may be up to 255 
characters . . (Remember those 
limits imposed by the amount 
of memory your TRS-80 has.) 
On " power-up," a total of 50 
bytes of memory are al located 
to strings. You may allocate 
more (or less) by the command 
CLEAR (n), with "n" being the 
number of bytes desired. This 
may be used as a program or 
command (keyboard) state
ment. 

Full string handling-com
parisons, concatenation, etc. 
-is allowed under Level II 
BASIC. Commands inc lude: 
ASC(X$), which returns the 
ASCII code for the first letter of 
the string; FRE(X$), which 
returns the number of free 
bytes of memory allocated to 
strings; LEN(X$), which returns 
the number of characters in a 
string; LEFT$(A$,4), which re
turns the leftmost portion of 
A$, up to the fourth character; 
MID$, which returns a specified 
portion of the center of a string; 
RIGHT$, which returns the 
specified number of characters 
in the right side of the string; 
VAL(X$), which converts X$ to a 
numeric variable; STR$(x) , 



which converts the numeric 
variable X to a numeric string 

variable; and IN KEY$, a neat lit
tle item that permits input of in
formation while the program is 
executing (the program does 
not have to stop and wait for 
your input as with INPUT!). 
CHR$(x) returns the ACSII char
acter function or graphic code 

for the number " X." 

Cassette Operation 

As stated, Level II raises the 
cassette baud rate from 250 to 
500 baud . Level II cassette files 
are named; for example, you 
may specify CLOAD " STAR 
TREK. " The recorder will by
pass all files until it locates 
" STAR TREK," then that file 
will be loaded. After you 've 
CSAVEd a program, you can re
wind, type CLOAD?, and the 
TRS-80 will compare your 
SAVEd file with the one still in 
memory, byte for byte, verifying 
that it SAVEd properly. The 
SYSTEM command allows 
loading of machine-language 
cassette tapes . 

Editing 

Radio Shack' s Level II BASIC 
allows you to edit program 
lines. Remember typing all of 
those lines over from scratch 
when a change within ·the line 
was required? No more! Simply 
type in EDIT n (n being the line 
number), and a dozen or so one
letter edit commands allow 
deletion, insertion or changing 
of a character or characters in 
the line without retyping the en
tire line ... only that part to be 
changed. When a syntax error 
occurs , the offending line auto
matically enters the " edit" 
mode. Error codes in Level II , by 

line No. n) continues execution . 
But, you say, "My program 

doesn 't work; how do I know the 
error trapping will work?" Well , 
there is also a command ER
ROR n, which generates a 
specified type of error (n) , to 
test it with . Your subroutine 
may include instructions to 
print ERR and ERL, which print 
the type of error, and the line in 
which it occurred, respectively. 

DIM 

What about those pesky 
" DIM" statements I find in pro
grams in magazines and 
books? Well, DIMension simply 
sets aside memory space for ar
rays. It is used in Level II when 
the dimension of any array ex-

K through M as INTEGER vari
ables. Likewise, you can use 
DEFSNG (single precision), 
DEFDBL (double precision) and 
DEFSTR (string variables). Vari
ables can be converted from 
one type to another with CDBL, 
CINT and CSNG. All variables 
are set to " 0" or "null" when 
CLEAR, RUN or NEW is ex
ecuted . 

Automatic Line Numbering 

The command AUTO pro
duces automat ic line number
ing. If that's all you type, it num
bers lines beginning with line 
10 and continuing in incre
ments of ten. Typing AUTO 150 
produces lines beginning with 
150, in steps of ten, and AUTO 

the way, are much more com- ceeds the number 10. In case 200,50 starts with line 200 and 
prehensive and include about 
23 separate codes that are dis
played when the error occurs. 

Speaking of errors , you can 
" trap" them with Level II. An 
ON ERROR GOTO command 
sends the program to a speci
fied line when any error oc
curs . The command is written 
into an early program line. 
When the subroutine is com
pleted, a RETURN, RETURN 
NEXT (return to the line follow
ing the one where the error oc
curred) or RETURN n (return to 

your array is used in the first 
part of the program, and later 
on you need that memory but 
you're through with the array, 
simply insert a program line 
that says ERASE. That cancels 
the reserved space. 

You might wish to perma
nently spec ify certain letters as 
specific names for a definite 
kind of variable, so you won't 
have to specify A! or K# each 
time you use them. DEFINT 
A,B,K-M specifies all variable 
names beginning with A, Band 

produces lines 200, 250, 300, 
350, etc. Although Radio Shack 
didn't have enough space left in 
the 12K ROM to offer line re
numbering, they are planning 
to offer t hat feature as a 
machine-language program on 
cassette. The USR(O) command 
allows access to machine
language subroutines. 

Trace 

How many times have you 
written a program that ended 
up in a never-ending loop, and 

you couldn 't find out where it 
was hanging up .. . or one that 
seemed to be skipping a part of 
the program? Your only choice 
in Level I was to write in STOP 
commands at various places. 
Take heart! Level II allows you 
to tell yourTRS-80, TRON (trace 
on). 

As each line is executed, the 
number of that line appears on 
the video monitor, in brackets , 
so you can see exactly how the 
program is executing. When 
you've found the problem, type 
TROFF and return to normal 
operation. Between TRACE, 
editing, error codes and error
trapping routines, your debug
ging time should be reduced to 
almost nothing! 

IF _. _ THEN 

Remember those extra lines 
when you wanted to say, " If 
something is true do this, but if 
not , then do that"? Well , now 
you can say "IF . . . THEN ... 
ELSE .. . " and even " IF NOT 
. . . THEN ... ELSE." Quite an 
improvement, WOUldn 't you say? 

Formatted Print 

The same PRINT AT (but now 
it's PRINT @) and PRINT TAB 
statements are used in Level II 
as in Levell. You can line up in-
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formation on the screen with 
them, but remember those 
pesky decimal places that took 
a subroutine to "round off" so 
they'd look right? Well, with the 
command PRINT USING, and 
some format specifiers, you 
can round off to the desired 
number of decimal characters, 
insert commas to separate 
every three digits - instead of 
$25232.2367, you can have 
$25,232.24-specify a floating 
dollar sign, floating + or -
signs preceding or following 
the numbers, and fill all number 
fields with preceding asterisks 
if you wish. Decimal points will 
line up, and you can deal in 
whole dollars or pennies, with
out fractions of a cent. 

Other Features 

By no means will this article 
cover all of the features of 
Radio Shack's Level II BASIC. 
The intention is to bring out 
those features which are not in 
Level I, and which hobbyists 
will find of greatest interest. All 
of the "standard" BASIC fea
tures found in Levell are includ
ed in Level II, except abbrevia
tion of commands, and will not 
be dealt with again here. (By the 
way, I lied a little; two abbrevia
tions are used in Level II: "?" for 
PRINT and "'" .for REMarks.) 

Level I-type TRS-80 graphics 
remain unchanged, except that 
they execute somewhat faster. 

Larger letters (32-character 
lines) are available by keyboard 
or program command in Level 
II, as is the nice "keyboard roll
over" feature (you don't miss a 
letter if your finger hasn't re
leased the previously typed key). 

You advanced-programmer 
types will appreciate PEEK and 
POKE (allows looking at or 
placing a specified value in a 
specified RAM location); 
USR(O), which allows access to 
a machine-language subrou
tine (more USR calls will be 
allowed in Disk BASIC); and 
VARPTR(C), which gives you 
the address in memory where 
the variable "C" is stored. User
defined functions are not sup
ported in Level II, although they 
should be in Radio Shack's 
Disk BASIC, which comes with 
their mini-disk drive. (Details of 
the DOS and Disk BASIC were 
not available at time of writing.) 

Powering up a Radio Shack 
Level II TRS·80 immediately pro· 
duces the question, "MEMORY 
SIZE?" The answer is not the 
number of RAM bytes in your 
machine. Unless you're using a 
machine-language subroutine, 
the answer is simply to press 
the ENTER key. The procedure 
for a machine-language sub
routine is explained in the Level 
II manual, but the question is 
actually asking you to specify 
the upper limit of memory ad
dress available to BASIC. A 

complete memory map is in· 
cluded in the manual. Radio 
Shack's Level II manual is a 
user's manual rather than a 
teaching aid, as was Level I. It 
is well written and understand
able, if you are already conver
sant with the Level I manual's 
contents. 

Of course, Level II includes 
the necessary commands for 
input and output for printers, 
two cassettes, disk, etc., which 
are available with the use of 
Radio Shack's Expansion Inter
face. Although a number of 
disk commands are in the ROM, 
they are only the "hooks" that 
link Level II with Disk BASIC, 
and an attempt to use them will 
cause an error to occur. 

In Level II program lines, log i
cal lines and string variables all 
may be up to 255 characters 
long, although a maximum of 
64 characters is rectlmmended 
because of the limitaHon of the 
line length on video monitor. (It 
makes for easier reading.) Logi
cal comparisons use the words 
AND and OR, rather than Level 
I's • and +. 

It is likely that some of this 
information has excited some 
of you engineering types, so I'll 
answer your next question ... 
even though it doesn't really 
have anything to do with Level 
II BASIC, the subject of this ar
ticle. Radio Shack will have for 
sale later this year a TRS-80 ser-

vice manual, including sche
matics and logic diagrams. 

A list of statements, com
mands, etc., can be obtained by 
writing to: TRS-80 Computer 
Marketing, 1600 One Tandy 
Center, Fort Worth TX 76102. 
That list will include a brief 
description of all commands, 
more extensive than has been 
included here. 

The bottom line is that Radio 
Shack's Level II BASIC seems 
to be a very powerful and very 
complete microcomputer Ian· 
guage. I have used several ex
cellent languages on both hob
by and business microcomput
ers, and although your evalua
tion may vary depending on 
what you "grew up with ," I 
think you'll find Level II to be 
one of the best micro lan
guages on the market. If your 
primary interest is program· 
ming in BASIC, then having it in 
ROM is a definite plus. 

One last point: Obviously, 
your Level I (250 baud) tapes 
won't run on a Level II machine. 
Radio Shack includes on cas
sette with each Level II kit an in
genious machine-language 
program that converts your 
Level I programs to Level II for
mat. You load the conversion 
tape in the SYSTEM mode, load 
your Level I tape, press ENTER, 
then CSAVE the result on tape 
as a Level II program! What 
more could you ask for? 

M9900 CPU-16 BIT MINI for the 5-100 BUS with PASCAL 
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The M9900 CPU brings the most powerful single
chip processor available today-the TI TMS9900-
to the S-100 bus and supports it with powerful 
software. I ncluded with the CPU board are Disc 
Operating System, BASIC, Assembler, Linking 
Loader, Text Editor, and I nteractive Debug. The 
powerfu I Pascal compiler is only $150 more. 

Move up to a 16 bit machine and the power of 
Pascal without losing the economy and selection 
of the S-100 bus - move up to the M9900 CPU. 

Kit $550 Assembled $700 

llu,-i II(-h i I) SqHtelllH 
- M49 

16 Saint Jude Road 
Mill Valley, Ca. 94941 

(415) 383-1545 

Documentation $20 



Supe'(am™ 
16K STATIC FOR $299 

Introducing SuperRamTIt 16K static memory, the 
one that's leaping tall price barriers at a single 
bound. It saves you about $100 on the usual cost of a 
big 16K memory for your S-100 system. 

SuperRamTIt 16K is 'the latest in cost-efficient 
memory designs by George Morrow, designer of 
the best-selling ECONORAM* memories. 

SuperRamTIt 16K is configured as four indepen
dent 4K blocks, each separately addressable and 
write-protectable. Designed to meet the proposed 
IEEE Standard for the S-100 bus (see IEEE Computer, 
5178), all signals are fully buffered-including 
address and data lines. And Morrow's design uses 
just 11 chips to keep the board uncrowded and 
trouble-free. 

SuperRamTIt 16K comes as an easily assembled kit, 
with solder mask and parts legend. 

Ask for the SuperRamTIt 16K memory kit at your 
local computer shop. Or if unavailable locally, call 
your BankAmericardNisa or Master Charge order 
to 415-547-7548, 10-4 Pacific Time. Or send check 
or money order to Thinker ToysTIt, 1201 10th St., 
Berkeley, CA 94710. Add $3 for handling; Cal. res. 
add tax. 

*ECONORAM is a trademark of Godbout Electronics 

A product of Morrow's Micro-Stuff for 

VJrTh1~TIUfu@lr 
um tm T28 

YQ'W~ 120110th Street 
\J:lJ c:Y/ iS2J Berkeley, CA 94710 
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James Grina 
1284 Fifield PI. 
St. Paul MN 55108 

Super Cheap 
2708 Programmer 

The advantages of programming your own 2708s are many. This easy to build programmer 
enables you to do the job-inexpensively. 

As a KIM owner, I have spent 
many enjoyable hours run

ning and programming my 
micro. But as I wrote more pro
grams, I noticed that some of 
the subroutines were used over 
and over in different programs. 
I began looking for a suitable 
PROM on which to store them. 
The price and availability of the 
Intel 2708 PROM were attrac
tive , so I looked for a program
mer. Since there were no 2708 
programmers compatible with 
KIM , I sat down, equipped with 
the Intel Memory Design Hand
book, a prototyping board and 
some components, and made 
one. 

Software 

In theory, the 2708 PROM has 
a few simple requirements for 
entering data . A blank or 
erased 2708 has all bits in the 
high, or 1, state. Information is 
entered by selectively program
ming Os into the desired loca
tions. To enter data, the CS/WE 
pin is raised to + 12 volts to put 
the chip into the programming 
mode, the address of the word 
is selected and the data word is 
presented to the data pins. 

After the data has settled 
(10-' sec.), a programming pulse 
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of + 26 volts at 20 mA is appl ied 
to the programming pin. The 
next address is then selected 
and the process continued until 

r---- - ..... 
I I 
I CYCLE COU NT I 
I EOUAL ZERO r
, I 
I... _ _ __ _ _ ...J 

all addresses have been pro
grammed. This is defined as 
one programming loop. 

To determine the number of 

NO 

Fig. 1. Flowchart of main program. 

programming loops requi red to 
ensure valid data entry, use the 
following formula : N x tpw 
greater than 100 msec, where N 
is the number of programming 
loops, t pw is the programming 
pulse width and can be varied 
from 0.1 to 1.0 msec. For rapid 
programming , tpw should ap
proach one msec. This then re
quires 100 programm ing loops; 
the time required for complete 

r -- ---- -, 
I OATA I 
I POI NTER I 

- - - - I EQUAL H IG H I 
I ADDRESS I 
L _ _ _ ___ J 

Fig. 2. Flowchart of verify pro
gram. 



programm ing of 1 K bytes is 
1024 addresses times 1.0 msec 
times 100 programming loops, 
or about 103 seconds. 

For KIM to perform the pro
gramming, it must control ten 
address lines, eight data lines, 
CS/WE and programming pins. 
To do this directly KIM would 
have to be able to latch 20 I/O 
lines, but since the addresses 
are stepped through sequen
tially and completely , counters 
can be used to provide the ad
dress. Then KIM can use two 
lines to control the counters 
and a th ird to sense the end of 
thEj programming loop. 

Since KIM has 15 I/O lines, 
this is perfectly adequate. The 
counters selected were 74193s 
because their pin-out gives a 
simple PC board layout; but any 
binary counter could be used . 

PB-2 

r----' 'e2 
; 7 406 

8 DATA LINE S F RO M PAQ-7 

+ 26V 

R' 

+1 2 V 

R2 

P B - 3C>-''''-4'-j >0-+:.:.'0 _____ --4-.....::.:'0'-1 CS / WE 

AO A I A 2 A3 

P 8 - oC ""'="' ;-' -l )<>-t-'------, 

P B- 1 r--------'-.!........l ">o--r'------, R13 

PB -4 

P OWER CO NNE CTI ONS 

+5 GN O -5 +12 

,e, 24 12 21 19 

Ie 2 14 

Ie 3-5 16 

O I -O~,04 - 0B 

'e, 
PR OG RAMMING SOCKET 

A5 A 6 A7 A8 A9 

22 23 

' 5 V 

RS R1 R9 

R 6 RS R' O 

The I/O port is connected to 
the up-count, the clear and the 
output of the 11th counting 
stage. The program pulses the 
clear, then toggles the up- Fig. 3. Schematic diagram of programmer. 

--
-

2708 PROGRAMMER J HG 1 14 78 

Fig. 4. Foi/ pattern for the PC board. 
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Model Power Rating Time of Exposure 

S-68 12000uW/cm' 10 min . 
S-52 12000uW/cm' 10 min. 

UVS-54 5700uW/cm' 30 min. 
R-52 13000uW/cm' 10 min. 

UVS-11 5500uW/cm' 30 min . 

All exposures are at a distance of 
one inch with the filter removed. 

Table 1. Exposure guide for Ultra -Violet Products lamp. (Ultra
Violet Products, Inc., 5114 Walnut Grove Ave. , San Gabriel CA.) 

count and tests the 11th stage 
output. When the end of the 

programming loop is detected, 
the counters are cleared and 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Programmer 

GNDandKIMA-1 
N.C. 
N.C. 
KIM A-13 
KIM A-9 
KIM A-10 
KIM A-12 
KIM A-11 
N.C. 
-5 volts 
+ 12 volts 
+ 26 volts 
N.C. 
KIM A-8 
KIM A-7 
KIM A-6 
KIM A-5 
KIM A-2 
KIM A-3 
KIM A-4 
KIM A-14 
+ 5 volts 

Table 2. Connector assign
ments. 

50V 2A 

the cycle register , OOEE, is 
decremented (Fig. 1 is a flow
chart of this main program). 

To control the CS/WE and 
programming pins, the lines are 
buffered with a 7406 (hex in

verter with 30 volt open col
lectors). The programming pin 
requires a source of 26 volts at 
20 mA and a sink of 1 to 2 mA, 

so push-pull transistors were 
used to control the actual input 

to the programming pin . 
The program (listed in Pro

gram A) uses 00E7 through 
OOEE as address and counting 
registers on page zero and it oc

cupies an additional 184 bytes 
of memory-either RAM or 

ROM. As written, it occupies 
page zero, which permits any 
RAM over 0200 as the source of 
data. It exits to the KIM monitor 
at 1 C4F. 

The body of the program con
sists of : an initialization routine 
that sets up the 1/0 ports , data 

pointer and cycle count ; 
presentation of the data word 

and programming pulse; incre-

I I 
Fig. 5. Component placement. 

IC1 2708 socket 
IC2 
IC3-IC5 
R1-R14 
C1 

7406 hex inverter (O.C.) 
74193 binary counter 
4.7k Ohm V.W resistor 
0.1 u F capacitor 

01 
02 

2N222 or 2N3904 
2N3906 

Table 3. Parts list. 

menting the counters and data 
. pointer; testing for last data en

try; testing for complete pro
gramming loop; and testing for 
end of programming . 

When programming is com

pleted, the routine jumps to a 
verify loop that compares the 

PROM contents to the data (see 
flowchart in Fig . 2) . When the 

number of data words is less 

than 1024, the program enters 
FF into the remaining address
es. This permits additional en

tries to be made at a later date. 

BRIDGE RECTIFIER 

During verification , if an error 
is detected, the program jumps 
to the KIM monitor and dis

plays the address of the error. 

Complete programming takes 
just under two minutes. Addi
tional data can be entered into 
addresses containing FF, but 
all previous data must also be 

entered. All addresses must be 
programmed during each pro
gramming cycle. 

lIov:\II,-6<3V_AC __ ~ 300mA 

110:---1
11 
L-

25

.

2

_

V -~ ~~mA 

SIA 
r---------~------~,-----

SIB 
~--~----~------~: -----

, 
~--------~------"'I ~ 

~--~----_------",.E--... 

- 5 VOLTS 

+12 VOLTS 

+ 5 VOLTS 

27VOLTS 

The 2708 PROM can be 
erased by exposure to ultra
violet light at a wavelength of 
2537 A. The recommended 
dosage is 10 Watt-seconds per 
square centimeter. This can be 
determined by a UV meter or by 
following the exposures given 

in Table 1. 

Hardware 

A schematic of the program
mer is shown in Fig . 3. The 
layout shown in Figs. 4 and 5 is 
a minimum hardware layout us-

Fig. 6. Power-supply diagram. Adjust the output of the 78MG to give 26 volts after the drop across Q1. ing a single-sided PC board 
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with jumpers. It connects to the 
application connector supplied 
with KIM and the power supply. 
KIM's peripheral port A sup
plies the data to be entered; 
port B is used to control the 
counters and programming 
lines. 

PB-O is used to increment the 
counters, while PB-1 clears 
them. PB-2 controls the pro
gramming pulse and PB-3 con
trols CS/WE. PB-4 is used to 
sense the completion of the 
programming loop by detecting 
a high on the C output of the 
high-order 74193. PB·5 and PB-7 . 
are not used. The interface con
nections are shown in Table 2. 
Pull-up resistors are used on 
the TTL outputs to ensure that 
the logic levels required by the 
2708 inputs (3 .0 volts, VIH) 

are met. 
The programmer requires 

four voltages, in addition to the 
5 volt supply for KIM; the 2708 
requires a -5 volt supply at 45 
mA, + 12 volts at 65 mA and 
+ 26 volts at 20 mAo The dia
gram in Fig . 6 illustrates a 
suitable supply. The power for 
the programmer should be con
trolled separately so the pro
grammer can be turned off 
when the PROM is being in
serted or removed . 

Programming Procedure 

1. Turn off all power. Then 
plug the programming board in
to the application connector on 
the KIM . Insert the PROM to be 
programmed into the 24'pin 
programming socket. Check 
the orientation to make sure 
that the number one pin is in 
the proper alignment. 

2. Turn on the power to KIM, 
enter the PROM programming 
routine and the appropriate 
data. Make sure that the pro· 
gramming routine and the data 
have been entered correctly. 

3. Enter the low address of 
the data into OOEA, OOEB, and 
the high address into OOEC, 
ODED. The program will enter 
the cycle count into OOEE and 
use 00E8, 00E9 as the data-byte 
pointer. (00E7 is used as a false 
address during the program, so 
the contents will be lost.) 

4. Turn on power to the pro· 
grammer and examine the con
tents of peripheral port A 

(1700). With a blank PROM in 
the programming socket the 
data byte should be FF. Go to 
0000 and hit GO. The program
ming will take just under two 
minutes . When the program
ming finishes the display will 
be DODO-AD. 

A kit for building Jim's EPROM Programmer is available from: 

O.C. Stafford Electronic Service & Development Co. 
427 South Benbow Road 

Greensboro NC 27401 

Drilled Undrilled 

PC Board (Part number KB/JHG 11478) $ 7.50 $5.80 
Parts kit (no board) 43.00 

If there was an error detected 
during the verification routine, 
the display will light up with the 
address of the error . To verify 

Negative or positive 

Zero page regi s t ers : 

OOEE cycle count 
OOE C, OOEO hi gh data address: HOAL, HOAH 
OOEA, OOEB 10\'/ data address: LDAL, LDAH 
00E8 , 00E9 data pointer: DP L, DPH 
00E7 Dummy counting address 

Pl'ogram: 

0000 AO 00 
0002 A9 64 
0004 85 EE 
0006 A9 FF 
0008 80 02 17 
OOOB 80 01 17 
OOOE A9 EF 
00 10 8D 03 17 
0013 A9 F5 A1 
0015 8D 02 17 
00 18 20 6E 00 
001B B1 E8 A2 
001D 20 77 00 
0020 20 90 00 
0023 90 F6 
0025 FO F4 

0027 
0029 
002C 
002E 
0030 
0032 
0035 
0037 
003A 
003D 
003F 
0042 
0044 
0047 
004A 
004D 

A9 10 
2C 02 17 
FO 07 
C6 EE 
DO E1 
4C 3D 00 
A9 FF 
20 77 00 
4C 27 00 
A9 00 
8D 01 17 
A9 FD 
8D 02 17 
20 6E 00 
AD 00 17 
D1 E8 

004F DO 12 
0051 A9 FF 
0053 80 02 17 
0056 CE 02 17 
005E FO EA 
0060 4C 4F 1C 

A3 

A4 

VR FY 

B1 

0063 A5 E8 B2 
0065 85 FA 
0067 AS E9 
0069 85 FB 
006B 4C 4F 1C 

Subrout ines: 

LOY #00 
LDA #64 
STA EE 
LOA #FF 
STA DRB 
STA DDRA 
LDA #EF 
STA DORB 
LDA II F5 
STA ORB 
J SR Mov 
LD~Y) Data 
JSR PRGM 
JSR INCA 
Bcc A2 
BEQ A2 

LOA 
BIT 
BEQ 
DEC 
BNE 
JMP 
LDA 
JSR 
J~IP 
LDA 
STA 
LOA 
STA 
JS R 
LDA 
CMP(y) 

#10 
DRA 
A4 
EE 
Al 
VRFY 
#FF 
PRGM 
A3 
#00 
DORA 
II FD 
ORA 
MOV 
ORA 
data 

BN E B2 
LDA #FF 
STA DRA 
DEC DRA 
BEG B1 
JMP KIM 
LDA DPL 
STA KIM 
LDA DPH 
STA KIM 
JMP KIM 

006E A5 EA MOV LDA LOAL 
DPL 
LDAH 
DPH 

0070 85 E8 STA 
0072 A5 EB LDA 
0074 85 E9 STA 
0076 60 RTS 

0077 8D 00 17 PRGM STA DRA 

pointer low 

pointer high 

007A E6 E7 INC 
007C A9 03 LDA 

Dummy Add . 
#03 

007E 8D 02 17 STA 
0081 20 8A 00 JSR 
0084 A9 06 LOA 
0086 80 02 17 STA 
0089 60 RTS 
008A A2 F8 DELAY LOX 
0080 c.~ Cl OEX 
008D DO FD BN E 
008F 60 RTS 

DRB 
DEL AY 
11 06 
ORB 

F8 

C1 

3.50 

Add $1 for shipping . 

Cl ea r Y 
Load cycle count 
and store OOEE. 
Set I/O Port B reg. to 
high state and I/O 
port A to output . 
Se t I/O Port B to output 
except pin PB-4 . 
Clear progrannning 
counters. 
Go Sub MOV. 
load data using data pointer. 
Go Sub PRGM. 
Go Sub INCA. 
If less than or equal 
to high Data Pointer 
continue entering data. 
Bit test for end of 
cycle. 
if done go to A4. 
decrement cyc l e count 
and if not zero go to Al . 
Go to VRFY. 
Program FF i nto 
remainder of PROM . 
Go to end of cycle tes t. 
Set I/ O Port A as 
input. 
Cl ea r programmi ng 
counters with Cs l ov/ 
Go Sub MOV. 
Load data word from PROM . 
compa re to data word 
in RAM. 
On error go to B2. 
Toggl e the 
programming 
counter. 
go to Bl. 
Return to KIM program 
on error set 
KIM pointer to 
error address 
and return to 
KIM program 

t10ve low data 
address into 
the data 
pointer and 
return. 

Output data to PROM. 
De lay for data setup . 
Raise PGM pin to 
26 vo lts. 
Go Sub DELAY. 
PGM pin returned to GNO 
and counter incremented . 
Return. 
Delay for .99 msec. 
(992 clock cycl es) 
and 
return 
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0090 E6 E8 INCA 
0092 DO 02 
0094 E6 E9 
0096 A5 E9 01 
0098 C5 ED 
009A 90 04 
009C A5 E8 
009E C5 EC 
OOAD 60 02 

PEEK routine: 

00A1 A9 00 PEEK 
00A3 80 01 17 
00A6 A9 FF 
00A8 80 02 17 
OOAB CE 02 17 
OOAE A9 00 
OOB} 85 FA 
0082 A9 17 
0084 85 FB 
00B6 4C 4F lC 

INC oPl 
BNE 01 
INC oPH 
lOA oPH 
CMP HoAH 
BCC 02 
lOA oPl 
CMP HoAl 
RTS 

lOA #00 
STA DORA 
lOA #FF 
STA ORB 
DEC ORB 
lOA #00 
STA KIM pointer low 
lOA #17 
STA KHl pointer high 
JMP KIM 

Increment 
data pointer 
and 
compare to 
High Data 
address 
and 
return 

Set I/O Port A 
as an input . 
then toggle 
the programmi ng 
counters . 
Set KIM pointer 
to I/O Port A 
and jump 
to KIM program 
to display PROM data. 

the error load A1 into 17FA and 
00 into 17FB. Then go to 1700. 

The data should be the first 
byte in the PROM. To increment 

the PROM address, hit STOP. 
The data should now be the 
second byte in the PROM. Step 
the PROM to the location of the 
error. 

Program A. The programming program. The PEEK routine is used by entering A 1 into 17FA and 00 
into 17FB. Go to address 1703, hit the data key and enter C,F,F. This will clear the programming 
counters. Then go to address 1700. The data word displayed should be the first data byte in the 
PROM. By hitting the stop key, the PROM address can be incremented, and the data displ.ayed will 
be the contents of the PROM. 

If the error is a high bit in the 
PROM (e.g., a 1 in place of a 0), 
the programming can be at· 
tempted again. If it is a 0 in 
place of a 1, turn off the power 
and erase the PROM. Then 
verify that the erasu re has reo 
turned the problem bit to a 1 
and repeat the programming. 
Always be sure to turn off the 
power before inserting or reo 
moving the PROM .• . ' .' 

White Plains Mall, Upper Level 
200 Hamilton Ave. 

White Plains NY 10601 
Phone: (914) WH9-0ATA 

Near Bronx River Parkway & 
Cross Westchester Expressway. 
Plenty of parking. 

•• 11~ "The S100 Bus stops at 
White Plains" with one of 

•••• You've read about the 
Sol-20, now come up and 

see it. We carry Processor Tech, 
Polymorphic, IMSAI, North Star, 
TO L, B last Master and Pickles 
and Trout. 

GOOD PRICE AND SERVICE 
10-6 Mon.-Sat. 

Thurs. till g C-28 

, THE: COMPUT€R CORN€R 

S-lOO 16 K STATIC RAM 

S319 
• FULLY STATIC (Not PseudlrS!otlc) 
• PHANTOM DISABLE (A16) 
• MWRTOR PWR 
• FULLY BUFFERED 
• 128-2102L1PC'S 
• 400NS GUARANTEED (250NS TYP.) 
• ASSEMBLED/BURNT-IN 
• gO-DAY GUARANTEE 

Also: 
8K STATIC RAM 
2102L1PC 

5155 
51.40 

Calli. Residents add 6%.. Master Charge & Visa welcome 

9re 
(714) 751-7341 
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P.O. BOX 17296 
IRVINE, CA. 92713 

G15 

Mix: 

Some comm011, some favorire. 
some new 

Most will rlill all 4K 

30 Games (inc. S_ T_ ) 
25 Business & finance 
15 Home use 
15 Graphics 
15 Education 

100 Keyboardless beauties!! 

Medium: Cassettes , ready to load 

Price: 

Bonus: 

All for $49.50 + $2.00 P & h + 
4% tax GA res . 

Tiny PILOT if ordered before 
Sept. 1, 1978 

ANNOUNCING THE 
BYTE BOARD 

A Better EPROM Board 
Better because. _ . 
.It holds 16 2708s • Each 2708 is individually ad· 
dressable on any 1 K boundary. Unused EPROM 
do not take up memory space. Power On Jump 
available for front panel·less operation. S·100 
bus compatible. Comes with a 20 + page 
assembly & user's manual .It's gold fingered, 
solder masked, and silk screened, and comes 
complete with sockets and all parts except 
EPROMs. 
Compare. You can pay more, but you can't buy a 
better, more versatile EPROM board. 

$69 kit $99 assembled 
Want EPROMs? We've got 27085 for $10 ea, 
81$76, or 161$145. Prime, 450ns of course. 
Need an EPROM eraser? Ours is $30 
27041270812716 programming? Contact us. 
Immediate delivery from stock for M.O. or COD. 
20% deposit on COD. Calif. res. add 6%. 

Dealer, ~nqUlres Invited. ~ 
~'I>""'O 

Data V o~Qo 
eCtor v P.O. Box 3141 

Burbank, CA 91504 
213·842·2866 032 

Superior Quality 

Audio 
Cassettes 
For Torbell , DGS. KC and 
other systems requiring excellence . 

• Bcud rotes in "x,en of 1200 

• Super high demity Low noise 

• Hign frequency respome 

• Signal to noise ratio 541 08 

• Temilized polyesler bose .69 mil 

• Tope mfg . by Agfo·Gevoert 

• Plas'ic cose included 

• 30 minute tapes 

Can you really afford 
anything less? 

3/ $5.50 10/ $15.50 25 / $35.00 
OEM prices available on request 

Pitts Enterprises 
1516K Bowen Street 

longmont, CO 80501 P24 
postage paid ph.303-772-2489 

A NEW SOUND A NEW MUSIC 

BITS.AND.BYTES*(BACH,BINARY + BOOLEAN) 

121NCH STEREO RECORD 25MINUTES PLAYING TIME 

BACH TRUESCALES JOPLIN 

JOHN PRATT 3·VOICE COMPUTER·CONTROLLED MUSIC SYNTHESIZER 
2S SCALES, 25 PARAMETERS PER NOTE PER VOICE 

INSTANTANEOUS VOICE, TEMPO AND SCALE CHANGES 
HARDWARE/SOFTWARE ABSTRACT ON BACK OF RECORD COVER 

Features one of the more difficult of the Bach Three·Part Inventions 
for Ihe piano played In true scales, also played on vlbs & 3.guHars. 
"Entry of the Gladiators" is used to demonstrato accelerando and 
rallentando wilh many voice changes . 

Music consists of the above two full·length selections : with the reo 
maining 11 numbers being shorter selections using various 
voiclngs and tempos, which were created to dehug subroutines and 
as exp loratory music to determine how to best use our salt wars & 
hardware. 

The present·day even·tempered sca te and 24 true scales are de· 
fined by software, although not all 01 the true scales are used in this 
record. 

J 
THE AVANT·GARDE MUSIC OF THE FUTURE 

DO IT IN A COMPUTER, TO MUSIC IN NATURAL SCALES 

dealers desired. 

$8.00 postpaid (cklM.O.J 
(Calif res Include 6% sales tax) 

SCHERTZ COMPUTER MUSIC 
P.O. BOX BHl INPS} 
MONTEREY. CALIFORNIA il'iJ'O 
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I 

modem / 'mo • dam / [modulator 
+ demodulator] n - s : a device for 
transmission of digital information 
via an analog channel such as a tele
phone circuit. 

USES-
• Intelligent Terminal • Timesharing • Distributed Processing • Automatic Data Collection 
• Access to Remote Data Base. Line Concentrator. Telecommuting 
• Electronic Mail • Remote Access to Process Control Systems 
• Software Exchange • Interactive Games • Community 
Electronic Bulletin Board • Downline Loading of 
Software to Remote Systems • Remote 
Software Maintenance and 
Customer Support 

FEATURES -
• Complete Data Communications Subsystem 

Including Autodial Capability • Fully S-1OO Bus Compatible 
Proven in Numerous Applications • Communication Compatible with 

North Ameri.can Standard Bell System 103 Modems • Software Control of 
Originate and Answer Format, and Parity • Extensive Self-Test Capability. All Digital 
Modulation and Demodulation Means No User Adjustments Required • On-Board Crystal 
Oscillator Insures Proper Timing in all S-100 Systems • Break Generation • Meets or Exceeds 
all Bell System and FCC Specifications for use with a CBT Coupler (Data Access Arrangement 
-OAA) • 90 Day Limited Warranty 

D.C. Hayes Associates, Inc. H20 

16 PERIMETER PARK DR. SUITE 101 
P.O. BOX 9884 ATLANTA, GEORGIA, 30319 (404) 455-7663 

DISTRIBUTED IN CANADA BY TRINTRONICS, LTD., TORONTO 
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Heinz Gf. Matuschka 
583 Tarragon Dr. 
San Rafael CA 94903 

Something Extra 
in Mass Storage 

The speed and capacity of a dual phi-deck system should be considered when you 
decide on the mass storage for many serious applications. Meca's operating 
system and voice capability could constitute a deciding factor. 

F..1'1:1 L~liif, 

. If(: Ir1iSlA" Iff: f~ U: 
UI "il'r<s; In £x 1"11 
ll!"l E12 8 fJ.~ l!t1 " 
ffS r_~ au LH K'l III 
rn1f, R t1ifl J}JlUD 
Sf'" n u.!. . Ml~ l},'r m5 
B i1WIlJ:, t11flUlflJ --. 

The author's system consisting of a SOL-20 with 32K of memory, the Alpha-112 with dual tape drives 
and a 19-inch Zenith TV, modified for direct video input. 

Finding a highly reliable, ef
ficient and low-cost mass

storage system has been a high 
priority with me since I got my 
SOL-20 up and running in 
March 1977. Let me define that 
last statement. By highly reli
able I mean the ability to save a 
program with the assurance 
that you will be able to recover 
it. Even double saves on audio 
tape with the CUTS tape inter
face is not always a guarantee 
of program recovery. Speaking 
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with owners of other similar 
systems, like the Tarbell tape 
interface, corroborates my ob
servation concerning these 
devices. 

Even though 1.2 kilobaud (or 
150 characters per second) 
seems fast compared to typing 
or to some of the audio tape in
terfaces used by many micro
computer users, it is definitely 
too slow for anything but pure, 
and limited, hobby applica
tions. A single-spaced typewrit-

ten page (8.5 x 11 inch format) 
contains 2700 to 3000 charac
ters. This means that the sim
ple transfer of one typewritten 
page will take between 18 and 
20 seconds, which I consider 
unacceptably long. 

Finally , from a cost point of 
view, the audio recorder stor
age is hard to beat, particularly 
if you already have the tape re
corder. However, as stated 
above, for small business appli
cation an audio recorder is in-

adequate. Floppy disks appear 
to be the obvious answer, but 
that solution has drawbacks
the biggest of which (to most of 
us, anyway) is cost. 

At present a dual floppy 
costs $2000 to $2500; a little 
more than half that much for a 
single. The micro or miniflop
pies have an almost 2 to 1 cost 
advantage over that, but only 
'13 the capacity. I'll get back to 
some more comparisons later. 

Given the above, the ideal 
solution would appear to be 

some type of tape system that 
would allow the use of easily 
and inexpensively obtained 
audio tapes, but with data
storage capability and re
liability now most commonly 
associated with floppy-disk 
storage. 

The Rainbow's End 

I checked with manufactur
ers of digital tape-recording 
units and systems. Some quot
ed delivery dates four months 
into the future; others told me 
how some of their customers 
were developing software for 
their systems, which they (the 
manufacturers) hoped to be 
able to offer soon; others not 
only let you worry about your 
own software, but even ex
pected you to do some hard
ware modifications. 

Frankly, I was seriously con
sidering home brewing some
thing, even though I had seen 
some efforts along that direc-



tion by other micro owners that 
had left me less than enthusi
astic! considering the amount 
of effort it had involved for the 
individuals and the total result 
achieved. 

I had already made quite a 
few phone calls in collecting 
the information I considered 
necessary to make an intelli
gent decision when I finally 
contacted Meca, the manufac
turers of the Alpha-1. Now, 
thinking back about why I wait
ed to check with Meca, I have to 
state that the picture Meca 
used for their advertisements 
for the Alpha-1 does not do jus
tice to the unit , not to mention 
its capabilities. I placed the 
order for the Meca Alpha-1/2 
(the second number stands for 
the number of drives) on Thurs
day, and received the kit by UPS 
the follow ing Monday. 

The assembly of the unit was 
straightforward ; the assembly 
of the drive cards, one of which 
works with and is mounted on 
each drive, gave me the most 
problem. Not only are the drive 
cards not soldermasked , but 
also one of the drive cards had 
not been etched to Meca 's 
specif ications by the PC board 
manufacturer. Since I assem
bled my unit, Meca has started 
to offer their kits with the drive 
cards assembled and tested for' 
an extra $20 per card . For my 
money, particularly knowing 
how much work went into my 
drive cards, I would gladly pay 
that amount if I had to do it all 
over again. 

Assembling the Meca Alpha-1 

The total assembly time 
came to just over 30 hours 
(including the Meca drive 
cards, which represented 8 to 
10 hours). However, there were 
some minor difficulties I would 
have run into even with the as
sembled cards. Most of my 
problems occurred with the 
drive card installed on drive 1, 
which has one mounting screw 
that is most inconveniently 
blocked by the power trans
former. After most of the prob
lems had been fixed , I finally 
switched it to the 0 drive. 

The S-100 bus interface card , 
fully soldermasked, could only 
have been improved by silk-

screening the information in 
white, rather than black, for 
better legibility. One of the 7805 
voltage regulators , lacking any 
pr inted information on the 
body, turned out to be a 2.5 V 
regulator i nstead , which 
caused some rather interesting 
voltage readings unt il the prob
lem was corrected . In getting 
my system ready to run , I called 
Meca and found them both 
eager to help and friendly at all 
times. They urged me several 
times to return the poorly 
etched drive card to them for 
repair or replacement. 

Meca, who advert ise that 
their Alpha-1 mass-storage sys
tem is ready to use with Mits, 
Imsai, Poly 88, Z-2 and ZPU, 
finished the software for the 
SOL-20 with SOLOS just as I 
was completing my assembly, 
so there was no delay in my be
ing able to bring the system up 
(and which , in all probability, 
made me the first SOL owner to 
operate with the Meca). 

Included in the price of the 
unit is the relocatable Meca 
cassette operating system 
(MCOS), complete with an as
sembler, an editor, debugging 
program, a directory recon
struction program and a patch 
to allow the MCOS to operate 
and cooperate with the 4.0 Al 
tair extended as well as with 
one of their 8K versions of 
BASIC. (Meca has since be
come distribu tor for the Micro
soft 4.4 extended and 8K ver
sions of BASIC, which are the 
same as Altair BASIC, and will 
sell them to thei r customers for 
$150 and $75, respect ively.) 

The Software 

The following two weeks 
comprised a fascinating voy
age of discovery. Never having 
had an assembler to play . . . 
excuse me, to work with before, 
I loaded some of the source 
codes Meca supplies with their 
software and let the assembler 
assemble it on screen . The 
assembler is a modified version 
of the one supplied free of 
charge by Processor Technolo
gy. It is patched to display 15 
lines on the screen at a time, 
with 'Return ' bringing succes
sive 15-line pages on screen. 

When using the Meca Editor, 

The Alpha-1 shown after assembly of the drive cards, the inter
face card and the LED and toggle-switch harness installed in the 
cabinet top. (Photo by Milt Hyman) 

first load it into memory. When 
you then load in a program to 
be edited, the MCOS keeps 
track of where that program 
was loaded, and upon giving 
the " edit " command , the editor 
will automatically go to the 
start of the program to be 
edited. 

The editor allows you to de
lete one or any number of lines 
simply by quoting the begin
ning and ending line numbers 
of the block to be deleted. 
There is an insert mode, a re
place mode and an add mode. 
When adding lines, the editor 
will number consecutive lines 
automatically. 

One problem I ran into when 
experimenting with the editor 
and assembler was (and I am 
certain that this is applicable to 
any other editor-assembler 
combination) that when I put 
my own test programs together 
and attempted to assemble 
them they crashed every time. 
It took me a day to f ind out that 
the assembler, which requires 
an end statement to know when 
it has reached the end of the 
assembly-language source list
ing , wanted that end state
ment, not in the label field , 
where I had innocently placed 
it, but in the op-code field . 

I make specific mention of 
this here because I just got a 
call from another computer 
owner who bought an Alpha-1 
on my recommendation and 
was stumped by the identical 

problem. I am sure that most 
computer professionals would 
get a chuckle out of such an 
episode; however, to me, it typi
fies the kind of frustration the 
novice computer owner/oper
ator can fall victim to. SimUl
taneously; it is the type of prob
lem a professional couldn 't 
solve because more often than 
not he takes for granted that 
anyone involved with comput
ers possesses such "elemen
tary" information. 

The debugging program will 
allow you to initiate a hex dump 
from any place in memory. It 
also allows you to enter new 
data directly in hex, and, in one 
of its phases, will automatical
ly display the contents of the 
CPU's registers. 

As you lose interest in cer
tain programs within a tape, 
you may delete them from the 
directory. On its way to the be
ginning of programs requested 
from the drive, the unit wiil skip 
over these vacant spots at up to 
120 inches per second (ips). It is 
possible, however, to recover 
any deleted files via the Direc
tory Reconstruction program. 
In that mode the unit will go 
through the tape at read speed 
(5 ips), displaying the name of 
the program, the number of 
bytes in it , the starting address 
on the tape, the starting ad
dress of the program as record
ed when the program was first 
written (sometimes these two 
addresses may be different by 
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several counts), and announce 
if it happens to be a duplicate 
file name. 

Still More to Come 

As I was still attempting to 
take in all the goodies that had 
been supplied with the Alpha-1 , 
I was informed by Meca that 
they had just completed an up
dated and improved MCOS, 
designated version 3.0, which 
they would initially offer to 
owners of Alpha-1 and individu
als buying units for $10 ($15, if 
acquired at a later date). I 
couldn't imagine how, or what, 
they could have improved on a 
system which at this point had 
already by far surpassed what I 
had expected. But they did it! 

Previously, after loading 
MCOS you had to rewind the 
tape, read the directory and list 
the directory to determine the 
contents of a tape. Version 3 
automatically mounts the 
home drive, which simplifies 
start-up. Version 3 defaults to -
the last drive used when not 
specified. Everything has been 
made even more forgiving than 
it was; the equipment virtually 
does all the housekeeping for 
you. When you really think 
about it, equipment like this 
really should . After all, why do 
you have a computer if you 

have to do all its thinking? 

The Alpha-1 with Altair BASIC 

If your present BASIC does 
not let you do whatever you can 
think of (with a computer!), and 
make it easy to do, you owe it to 
yourself to look at the Altair 
BASIC; and I mean before you 
spend a lot of time writing po· 
tentially valuable programs in 
something less versatile. 

What has made the Alpha·1 
valuable to me over and beyond 
all I have mentioned before is 
that the new version 3.0 MCOS 
can be grafted on top of BASIC 
(Altair) in a fashion that lets 
BASIC look through it at all the 
free available memory. This 
means not only that you have 
all of the BASIC functions at 
your beck and call , with pro
gram CSAVE and CLOAD work
ing directly with the Alpha·1 , as 
do the array CSAVE and 
CLOAD features; you can also 
use the five-character name ac· 
ceptable to the Alpha-1 as a 
reference and file name (as op
posed to the single character 
the BASIC requires) . You are 
further able, either by direct 
command or in a BASIC pro· 
gram, to use all of the pure 
Meca Alpha-1 commands by 
placing them after a REM *. 

Furthermore, the new MCOS 

""". 

allows overlays of existing pro
grams so that you can make de· 
sired changes to a program and 
then save the altered program 
into the same slot that was pre
viously occupied by the original 
version . If the altered program 
is less than one kilobyte larger, 
it will be stored in the same 
slot ; otherwise, the Alpha-1 will 
automatically add the altered 
file at the end of all the existing 
files and delete the old file . 
Thus, you can call in data, up
date it, change it , then write it 
back in place ... similar to a 
disk operation . 

Some Alpha·1· 
to· Disk Comparisons 

Just one week ago I was in
formed by the local Byte Shop 
in San Rafael CA that a 300K 
byte disk (a Processor Tech 
Helios II) can be copied in 
about si x minutes. Frankly, I 
was amazed . I had always been 
under the impression that it 
would take a half to one minute, 
at most! 

Now, comparing that to the 
Alpha·1, I calculated the follow
ing: The Alpha-1 has a data 
transfer rate (read or write) of 
781 plus a fraction bytes per 
second (6250 baud). In the 
copying mode, it reads a file in
to memory, writes the file, re-

winds and reads the file back, 
checking for errors. 

When the read-back check is 
completed, the unit is ready to 
load the next file to be copied . 
In effect, for each file copied, 
the Alpha·1 makes three pass· 
es-two read and one write. 
Since this reduces its effective 
copying speed to a " mere" 
260 + bytes per second (still 
think your audio cassette is 
fast?) , it would take 1000 sec
onds to copy 0.26 megabytes. 
Allowing for some extra time 
for the search runs , you can 
copy the same amount of infor
mation it takes the disk six 
minutes to complete, in 18 to 20 
minutes with the Alpha·1. 
Therefore , the disk is three 
times as fast as the Alpha-1! 
(Just remember, it also costs 
three times as much .) 

Now, I don't want to convey a 
sour-grapes attitude ... if you 
need the speed, I am quite will
ing to concede that a disk is , 
presently , a viable, if expen
sive, solution. But let's get back 
to the Alpha·1. Here, with a dual 
drive unit you get over 50 per· 
cent more data on line than 
with the full-size dual floppy. 
And if data on line becomes 
critical, as when you want to 
run a complex sorting system 
(possibly with the computer put 
to the task overnight), you 
might even prefer 2 megabytes 
on line. You could manage this 
with a four-drive Alpha·1/4 for 
about two thirds the money you 
would otherwise pay for a dual
disk drive, which only offers 
one third of the Alpha-1/4 
capacity (on line). 

Another way to increase on· 
line storage without buying a 
second Alpha-1/2 (dual drive) is 
to use 90-minute cassettes, al· 
though this would increase 
worst·case access time by 50 
percent. With greater diffi 
culties (i .e., with some hard
ware changes), you could con
ceivably use the second track, 
which is reserved for an analog 
channel (sound), as an addi
tional digital information 
medium. 

Since you operate on larger 
blocks of data with an Alpha-1 
than with a disk system, your 
requirements for RAM memory 

The fully-assembled Alpha-112 (see text) with optional wood side panels. (Photo by Milt Hyman) will be higher. Of course, with 
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memory prices dropping so 
rapidly this becomes desirable 
since RAM is the heart of your 
system. 

Now let's look at some other 
important differences. The very 
speed of the disk can bring 
about utter disaster in the 
event of a head crash. I under
stand that if that situation oc
curs, you can lose all the infor
mation stored on your disk in 
the blink of an eye. With the 
wrong type of glitch fouling up 
your tape-system equipment, 
you might lose some data if the 
glitch turns both the tape trans
port and the write mode on 
simultaneously and puts the 
transport into play mode. 

The mini or microfloppies 
have been hailed as a great 
boon to the microcomputer 
owner because they go for 
about half the price of a full
size floppy. Of course, on-line 
storage is cut to one-third of a 
full-size floppy. If the program 
you want to run has less than 
90K bytes data requirements, 
you better your access speed 
(for 90K only) from about six 
seconds for the tape drive to 
half a second on the microflop
py. But if you need as much as 
10K bytes more than you can 
put on the diSk, you 're cooked. 

Some Potential 
Major Side Benefits 

The Meca Alpha-1 was de
Signed with some important 

VISIBLE MEMORY 

performance goals. For reliabil
ity the Alpha-1 uses the indus
try standard phase encoding 
method and uses a profes
sional type phase-locked loop 
to smoothly track data over a 
2:1 speed range . This allows 
tapes made on one Alpha-1 to 
be totally compatible for use on 
any other Alpha-1, without ad
justments of any type. It further 
means that although you may 
have an Imsai or Mits and I have 
a SOL, the programs we write or 
develop, using Altair BASIC, 
can be exchanged between us 
directly and will run without 
changes on each other's ma
chine, since the different 1/0 
routines of our respective 
equipment are effectively taken 
care of by our own versions of 
BASIC. 

It also makes an intercom
puter Alpha-1 users group 
feasible. As a member, you 
could benefit from efforts ex
pended by individuals in writing 
programs on computers other 
than the type you own, yet with 
whom you'll be able to ex
change software as simply as 
exchanging tapes. Call it 
another breach in the software 
bottleneck. 

In Conclusion 

It is my understanding that 
Meca will have an excellent text 
editor working with the Alpha-1 
soon,even though , since this is 
a royalty arrangement with the 
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Screen display of a 12-file directory. If the directory is bigger than 
28 files (50 or more are possible), the display stops, waits for a CIR 
to display the next page. 

author of the text editor, you 
will have buy this piece of soft
ware. Other than that, Meca ap
pears to be working on a CCO 
memory buffer between the 
Alpha-1 and the computer to 
narrow the gap to the disks in 
those areas where the disk 
does have an edge. 

At this point, you probably 
think that I am sold on the 
Alpha-1 . Well, you are right-I 
am. And so, incidentally, ara a 
number of individuals who pur
chased their Alpha-1s based on 
my recommendation ; the soft
ware exchange has already 
started. 

The thought that I may soon 
be able to exchange software 
with you, who are reading this, 
adds to my feeling of satisfac
tion at having acquired this ver
satile unit. 

Finally, if you think that this 
might be for you, but even $695 
(plus tax and shipping) is a little 
steep for you , Meca also sells 
the Alpha-1 as a single-drive 
unit (under $500). This robs you 
of the advantages of the double 
drive, such as automatic drive
to-drive copying, but it will still 
be at least a couple of orders of 
magnitude better than the 01 ' 

audio cassette . • 

KIM-1 ™ ACCESSORIES FROM MTU . . 

CARD FILE WITH POWER SUPPLY 8 BIT AUDIO SYSTEM 
Graphic Display K·l00B MOTHERBOARD ~10~ K·l000 K·l002 

. 320 wide 200 high bit mapped graphics 
• 8K byte onboard refresh memory 
• Use as display, memory expansion, or both' 
• Graphics and text disp lay software ava ilable 
• Direct KIM interface, no external logic needed 
• KIM memory expansion signals provided 
• Can use with other 6502/6800 systems @ 

1.0MHz 
• No wait states , no snow, and no processor 

overhead to refreSh display 
.75 ohm standard video 1.2V p.p (non· interl ace) 
• Low power: + 8 @ .25A. + 16 @ .25A un· 

regulated 
• Assembled & tested $289.00, bare board 

$40.00 
• Graphics subrou tine pack & demo prog ram 

$20.00 

• Expansion boards fit under the KIM 
• KIM and 4 expansion boards req uire no more 

tabl e space than th e KIM alone 
• Only the KIM is exposed 
• All expansion boards are protected 
• KIM and expansion boards ri gid ly supported 
• Unbultered KIM bus is well shielded 
.5 slots and backplane are preassembled 
• KIM app lication connec tor also prewired 
• Power input via 5 poin t terminal stri p 
-Chromated aluminum & glass epoxy con · 

struction 
• Assembled and tested $68.00 

• Meets KIM specif ication s 
• Extra power for accessories 
• Black bake lit e enc losed 
. 5 point terminal stri p 
• Fu lly protec ted 
• Guaranteed ratings 

110·125 VAC line voltage 
+ 5 vo lts- 1.2 amps 
+ 12 vo lts- 100MA 
+ 8 volts-750MA unreg. 
+ 16 volt s-250MA unreg. 

• Assembled , tested $30.00 

• D/A converter, 8 bits 
. 3.5 kHz LP Iilter, 6 pole 
.Audio power amplifier, 100MW 
• Connect s to 8 bit port 
• Fantasti c music software (K IM) 

4 Voice harmony 
Fourier derived waveform s 
Different wave per voice 
Music comp il er & interpreter 

• Speech synthes is possible 
• Assembled & tested $35.00 
• Software pack/cassette $13.00 

Micro Technology Unlimited P.o. Box 4596 Manchester NH . 
, 29 Mead Street ~3108 M44 
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DIP/Ie INSERTION TOOL WIIH PIN STRAIGHTENER 

P.C. BOARD 

DlP/IC EXTRACTOR TOOL 
The EX· } Extractor is ideally sui ted for hobbyist or 
lab engineer. Fea turing one piece spring steel c.:m · 
struction . It wi ll extract art LSI. MSt and SSt devices 
of from 8 to 24'pins. 

Extractor Tool EX·1 1 $1.491 

The 4 x 4.5 x 1/ 16 inch board is m a de of g lass coa led EPOXY laminate 
and featUres solder coat ed I oz . copper pads. The board has p rovision 
for a 22/44 two s ided edge connector, with contacts on s tandard . 156 
spacing. Edge contacts are non ·dedicated for m uimum flexib ility . 

The boa rd contains a matri x o f .040 in. diameter holes on . 100 inch 
centerS. The component side contains 76 two· ho le pads that can accom, 
modate any DIP size from 640 pins, as well as discrete components . 
Typical density is IB of 14 ·Pin or I6·Pin DIP's. Components may b e 
sol dered di rectly to the board or intermediate sockets m ay be used for 
soldering or wire ·wrapping. 

Two independent bus systems are p rovid ed for volt age and ground on 
both sides of th e board . In addition, the compo nent sid e con tains 14 
individual busse s running the lull length of the boara f or complete wi r · 
ing fl exibility. These busses enable access from edge contacts to distant 
components. These busses can also serve t o augment th e voltage or 

l
]~~~~~ ground busses, and may be cut to leng th f or particula r appl ications. 

Hobby Board 1 H·PCB·1 1 $4.99] 

1;-= ioo:\-_~i~::> 

\~~~\ 

QUANTITY - ONE PAIR (2 pcs.) 

QUANTITY - ONE SET (4 pcs.) 

PC CARD GUIDES 
TR ·I consists of 2 guides prec ision molded wi th 
unique spring finger achon that dampens shock and 
vibration , yet permits smooth insertion or extrac· 
t ion. Guides accommoda te any card thickness 
from .040·.100 Inches. 

Card Guides TR·1 1 $1.891 

PC CARD GUIDES & BRACKETS 

TRS·2 kit Includes 2 TR· I gUides plus 2 mounting 
brackets. Support brackets fea tu re unique staoitiz lflg 
pos t that permit s secu re mounting wit h only 1 screw. 

Guides & Brackets 1 TRS·2 1 $3.791 

QUANTITY - ONE SET (4 pcs.) 

PC EDGE CONNECTOR 

44 Pin , dual read out, .156" (3 ,96 
mm) Contact Spacing, .025" (0,63 
mm) square wire·wrapping pins. 

P.C" Edge Connector CON·1 1 $3.491 

P.C.B. TERMINAL STRIPS 
The TS strips provide positive sc rew act ivated c lamp· 
ing aclion , accommodate wire s i zes 14·30 AWG ( 1. 8·0, 
25mlTl) . Pin s are solder p lated copper .. 042 inch ( 1 mm) 
diameter. on .200 incn (5m m ) centl;!rs. 

4·Pole 
8·Pole 

12·Pole 

--.. ~-~ i 
~=~~,~ 

;...~-,-

~.~ .. ~ 
\ " - , "- ...... , --

R T·1 

~--~ nT·' 

f='~"~ 

WWT-4 

DESCR JPTlOH 

DIP SOCKET 

Dual ·in·line package, 3 level wire· 
wrapping, phosphor bronze contact, 
gold plated pins .025 (0,63mm) sq. , 
.100 (2 ,54mm) center spacing. 

14 Pin Dip Socket 

16 Pin Dip Socket 

RIBBON CABLE ASSEMBLY 
SINGLE ENDED 

With 14 Pin Dip Plug 
SE14-24 24" Long (609mm) 

With 16 Pin Dip Plug 
SE l6-24 24" Long (609mm) 

DiP PLUG WITH COVER 
FOR USE WITH RIBBON CABLE 

14 Pin Plug & Cover 

16 Pin Plug & Cover 

$3.55 

$3.75 

QUANTITY: 2 PLUGS, 2 COVERS 

RIBBON CABLE ASSEMBLY 
DOUBLE ENDED 

With 14 Pin Dip Plug· 2" Long DE 14·2 
With 14 Pin Dip Plug 4" Long DE 14·4 
With 14 Pin Dip Plug -8" Long DE 14·8 
With 16 Pin Dip Plug ·2" Long DE 16-2 
With 16 Pin Dip Plug -4" Long DE 16·4 
With 16 Pin Dip Plug -8" Long DE 16·8 

TERMINALS 

• .025 (0,63mm) Square Post 
• 3 Level Wire·Wrapping 

• Gold Plated 
Slotted Terminal WWT·1 

Single Sided WWT·2 Terminal 

IC Socket Terminal WWT·3 

Double Sided WWT·4 
Terminal 

$3.75 
$3.85 
$3.95 
$4.15 

1$4.25 
$4.35 

$2.98 

$2.98 

$3.98 

$1.98 

25 PER PACKAGE 

TERMINAL INSERTING TOOL 
For inserting WWT·1, WWT·2, WWT·3, 
and WWT·4 Terminals into .040 
(l,Olmm) Dia . Holes. 

INS·1 1 $2.49 1 

WIRE CUT AND STRIP TOOL 

Easy to operate . place wires (up 10 4) in stripping slot With 
ends eltlending beyond cu tter blades .. press 1001 and pull 
... wIre IS cut and striPped t o proper ··Wlre ·wrapplng·· lenlth. 
The hardened steel cuttlnl blades and sturdy construc t ion 01 
the tool Insure long life 

Stnp length easily adjustable for YOu r applications. 

ADJUSTABLE 
MOOEL "SHJNER" LENGTH 

Price 
NUMBER Of STRIPP£D WIRE 

JNCHES TO JNCHES 

24 ga, Wire Cut and Strip Tool ST·1OO·24 U<." -- V f.-' $ 8 .75 
26 gao Wi re Cut and Strip Tool ST·1OO·26 l ){.-· 1I ll'. " $ 8 .75 
26 gao Wire Cut and Strio Tool ST·1OD·26·875 7/8 " I Va" 1$ 8 .75 
28 gao Wire Cut and Strip Too l ST·1 OO·28 7/ 8 " I Va " $11.50 
30 gao Wire Cut and Strip Tool ST·1OO·30 7/8 .. I Va" $11.50 

IH{ Aaovr LIST Of CUT ANO STRIP l oolS olA f NOI A~~lIC~.8 l£ 1011 M~ LEN[ OR TEf t ON INSULATION 

3455 Conner SI Bronx NY 10475_(212) 994·6600_Telex 125091 
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• • wire wrapping 

center 

for quality electronic parts and tools. 

WIRE-WRAPPING KITS 

Contains: Hobby Wrap Tool WSU-30, 
(50ft.) Roll of wire 
Prestripped wire 1" to 4 " 
lengths (50 wires per package) 
stri pped 1" both ends. 
Wire Wrapprng KI t. (Blue) WK ·2·8 $12 .95 
Wi re Wrapprng KIt. (YeNowl WK·2·Y $12.95 
Wire WrapPing KI t. (White ) WK·2· W $12.95 

Wire WrapPing Kit I Red) WK·2·R $12.95 

WIRE-WRAPPING KIT 

Contains: Hobby Wrap Tool WSU-30, 
Roll of wire R-30B-0050, (2) 14 
DIP's, (2) 16 DIP's and Hobby Board 
H-PCB-I. 

Wi re·Wrapping Kit IWK-38 (Blue)1 $16.95 1 

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 , 
DIP/ IC Insertion Too11NS-1416 and 
DIP / IC Extractor Tool EX-l 

Wire-Wrapping Kit IWK-4B (Blue)1 $25.991 

. STRIP WRAP UNWRAP Q e,~GULAR 
~AP 

M ~?DIFIED 
~AP 

..... _ ... ,:";""",,,,,,,,l.I.. 

HOBBY WRAP 

TOOL 

Wire-wrapping, stripping, unwrapping tool for 
AWG 30 on.025 (0,63mm) Square Post. 

PRE CUT 
PRE STRIPPED WIRE 

Wire for wire· 
wrapping.AWG·30 
(O.25mm) KYNAR" 
wire. 50 wires per 
packa ge stri pped 
I " both end s. 

- -.-:;:::.:;; ,- ': 

~. 
, , 

Regu lar Wrap WSU-30 
Modified Wra WSU-30M 

WIRE-WRAPPING TOOL 

For .025" (0,63mm) sq. post 
" MODIFIED" wrap, positive 
indexing, anti-overwrapping 
device. 

eUSE " C" SIZE NI ·CAD BATTERIES 

(NOT INCLUDED) 

ROLLS OF WIRE 
Wire for wire-wrapping AWG·30 
(0 .25mm) KYNAR' wire, 50 ft. roll, 
silver plated, sol id conductor, 
easy stripping. 

"W AWG Hlue Wire 50l t Roll R 10H OO~0 

3D·AWG Yellow Wi re 5011 Roll R lOY 00')0 

10 AWG Whil e WHe. Salt Roll R 30W 0000 

30 AWG Red Wire, SO ft Koll R 30R 0050 

WIRE DISPENSER 
• With 50 ft. Roll of AWG 30 

KYNAR" wire-wrapping wire. 
• Cuts the wire to length. 
• Strips 1" of insulation. 

$1.98 
SI.98 
$1.98 
$1.98 

• Refillable (For refills, see above) 
Blue Wi re WD-30-B $3.96 
Yellow Wire WD-30-Y 1$3.95 
Wh lleWarc WD-30·W $3.95 
Red Wi re WD-30·R $3.95 

30-AWe blue Wire. I " Lon 10·8-50010 \99 
30-AWG Yellow Wne . I " Lon 30 Y 50·010 ·$.99 
30-AWG While Wire. I " Long 30·W 50-0 10 S99 
30-AWG Red Wire_ I " Lonj;! 30·R·'0·0 10 $.99 
30-AWG Blue Wire _ 2" Lon 30·B·'0·020 1.07 
30·AWG Yellow Wire. 2" l on 30 V·,O 020 1.07 
30 AWG White Wire. 2" l on 30 W -50 ·020 $1.07 
30· AWe Red Wile_ 2" Lon • 30 R-50·020 $1.07 
30 AWe Blue Wire _ 3" Lon ]0·8,0·030 SI.I6 
30 -AWG Yellow Wile 3" Lon 30'"0030 SI.I6 
30·AWG White Wlle.3'· lon 30 W,O 030 $1.16 
30 AWG Red WIrf~ _ r Long 30 R-50-030 $1.16 
30·Awe Blue Wife. 4" l ong 30 8 50040 1.23 
30 AwG Yellow Wile. 4"long 30Y5D040 $1.23 
30·AWG White Wife_ 4"lon 30 W-50 040 SI.23 
30·AWe Red Wile. 4" LonR 30 R 50040 SI.23 
3D -AWG Blue Wife . 5" LonR 308·50-050 1.30 
3D·AWG Yellow Wile. S"Lon 30'"00,0 $1.30 
30·AWG White Wire. 5" Lc'l 30W 50·050 $1.30 
3D-AWe Red Wile_ S"long 3D-R-SD·OSO $1.30 
3D·Awe Blue Wife. 6" Lon 30 B·'O 060 \1.38 
3D·AWe Yello~ Wire. 6"long 30·V·50·060 $1.38 
30- AWG White Wire, 6" Lon 30 W-50 060 $1.38 
30 Awe Red Wlfe. 6" l on 30 R-50-060 I 

' ~ , KYNAR-P£NNWAL 1 

~ 

OK MACHINE & TOOL CORPORATION 05 
3455 Conner 51 Bronx NY 10475. (2 12) 994 -6600. Telex 125091 
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William L. Colsher 
4328 Nutmeg Ln., Apt. 111 
Lisle IL 60532 

From Big BASIC 
to Tiny BASIC 

Don 't tear out your hair if your BASIC seems lacking; tear into this article. 

If you 've been operating your 
system for any length of time, 

you've probably run up against 
the following situation. While 
perusing game programs in a 
book or magazine, you see one 
that really blows you away; you 
just have to have it on your sys
tem. A closer look results in dis
appointment: Your version of 
BASIC lacks a feature essential 
for the program. You sigh and 
wonder if you'll ever get a better 
version of BASIC and curse the 
authors of your present BASIC. 

It's not nice to swear; if your 
mother heard you, she'd prob
ably faint. So take heart , there 
are ways around some of those 
problems; this art icle takes a 
look at a few of these solutions. 

The Array Problem 

There are quite a few pro
grams that make use of two
dimensional arrays ; Klingon 
Capture, Star Trek, Go Maku, 
Ticktacktoe and Wumpus are 
just a few. Some programs, like 
Depth Charge and Qubic, use 
three -dimensional arrays . 
These are some of the neatest 

those neighborhood kids who 
have been begging to see your 
system that they can 't play 
Wumpus because you can't 
program it? What to do? The 
following discussion is guaran
teed to keep you , and the kids, 
happy. 

Let 's assume you wish to use 
a program that makes use of a 
two-d imensional array. Some
how, you must turn it into a one
dimensional array that your ver
sion of BASIC can handle (this 
also applies to chang ing three
dimensional to two-dimension
al arrays). First , let 's see how 
an array appears to BASIC. 
When the BASIC interpreter re
ceives a DI M statement, it 
looks at the expressions in pa
rentheses that accompany the 
variable names. Based on 
those expressions, it then re
serves storage for the array 
elements. 

Fig. 1 shows a DIM state
ment for a ten-by-ten array 
(called A). Clearly, this array 
has 100 (10 ' 10) elements, so a 
one-dimensional array of 100 
elements should be its exact 

games around. How will you tell equivalent. The only problem is 
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how to index into it. We can 't 
just multiply the two subscripts 
(M and N) since the product 
wouldn 't be unique. For exam
ple, element A(1 ,2) and element 
A(2,1) in the old array would 
both occupy the same location 
in the new, one-dimensional 
array. 

If we think of an array DIMen-

sioned M by N, we can imagine 
it as being M groups of N loca
tions. When we use a pair of 
subscri pts , we are actually 
specifying which group and 
which member of that group we 
want. In order to save space 
(you ' ll see why we do this short
ly), let's start numbering the 
groups with zero. Thus, we'll 

10 DI M A(10,10) M=10, N = 10 

90 LET A(X,Y) =A(X,Y)+ 176 

To convert two·dlmenslonal subscripts to one·d lmenslonal, 
use th is formula ·((X·1)"N + y), 
where ·X and Yare the subscripts and N is the second number 

in the DIM statement. 
The prog ram segment becomes: 
10 DIM A(100) 

90 LET A((X-1 )' 10 +Y)= A((X-1)"10 +Y)+ 176 
If, in the above example, X = 7, and Y = 3, we would have: 

A(7,3) equivalent to A((7-1 )'10 + 3) 
A(63) 

Fig. 1. 



100 LET R= RN 
110 LET T= R 

RN is a BASIC random·number fu nct ion 

120 LET R = R/N 
130 LET R = R"N 
140 LET R = T·R + 1 

N is the modulus of the random # we want 

Gives random # R where 1 .. R .. N 

Fig.2a . 

ORIGINAL CODE: 150 LET R=RND(O) 
160 IF R < .1 THEN GOTO 500 

TINY BASIC EQUIVALENT: 150 GOSUB 1000 " Get a mod 100 random # R 
160 IF R< 10 GOTO 500 

"Assume that line 1000 starts a subroutine like 2a wi th N = 100. 

Fig. 2b. 

have group 0, members 1 
through N, and so on, all the 
way up to group M-1, members 
1 through N. 

Suppose that the subscripts 
for array A in our original pro
gram were X and Y and that the 
array has been DIMensioned M 
by N. Now, since we want to 
start with group 0, we' ll need to 
subtract 1 from the X subscript 
wherever it appears to specify 
the group. Since the groups 
have N members each, we' ll 
also need to include that factor 
(the N) as well as the Y sub
script to tell with which mem
ber of the group we're dealing. 

Fig. 1 lists, and provides an 
example of, the formula for 
converting two-dimensional ar
ray subscripts to one-dimen
sional if you take all those fac
tors discussed above into ac-

have to be in a particular range. 
If you have an eight-by-eight 
grid, you don't want to come up 
with numbers like 163 and 59; 
you want numbers between 1 
and 8. The range of a random 
number is called its modulus. 
So, for an eight-by-eight grid, 
we need a modul0-8 random 
number. 

Many BASICs generate ran
dom numbers in the range of 
zero to one (0 ~ R ~ 1). Getting 
that into a range you can use in 
a game is quite simple . .. just 
multiply by the modulus num
ber (8 in the example we've 
been using). Some BASICs, 
though, generate random num
bers in a different range, 0 to 
32767, for example. Obviously, 
that doesn't do us much good if 
we want a number between 1 
and 8. 

count. In division the remainder is 
always in the range of 0 to 0-1 

Modulus Number (where 0 is the divisor). This 

Random numbers, a big part should give you a clue as to 
of computer games, generally how we're going to get our ran-

ORIGINAL CODE: 100 ON X GOTO 1000,1100,1200,1300,1400 
TINY BASIC CODE: 100 GOTO 900+(X"100) 

The GOTOs Technique 

100 GOTO 5000 + X·l 

5000 GOTO 126 
5001 GOTO 713 
5002 GOTO 2010 
5003 GOTO 1075 

This Is the equivalent of: 
100 ON X GOTO 126,713,2010,1075 

Fig. 3. 

dom number. Fig. 2a shows 
how to get to that remainder in 
BASIC. This particular example 
is with a version of BASIC that 
only has integer arithmetic; so 
if yours uses floating point , 
you ' ll have to make use of the 
INT function in all the calcu
lations. 

Many times programs use 
random numbers to determine 
if something good or (more 
likely) bad will happen to a 
player. Since they are using 
numbers between zero and one, 
and want a ten percent chance 
that a given thing will happen, 
some code such as that in Fig. 
2b should be provided. 

Replacing ON-GOTO 

Programs, particularly games 
(of course), often use the ON
GOTO feature of BASIC. How
ever, this extension is not avail
able with many versions . The 
obvious way to get around this 
problem is to replace the ON
GOTO with several IF state
ments. This lacks elegance and 
also uses an incredible amount 
of storage; but with a little 
judicious line numbering, it is 

of most versions of BASIC will 
choke on it and foul everything 
up. Here's what generally will 
happen, A number starting the 
expression will be changed to 
correspond to whatever it 
should be, and the rest of the 
expression will be left alone. 
The relationship between the 
sections of code that this tech
nique depends on will be de
stroyed in any case. If you 
enclose the entire expression 
in parentheses, it will be un
changed, but once again, the 
relationships down in the pro
gram will be fouled up. This will 
also happen if a variab le, in
stead of a number, begins the 
expression. The answer to this 
problem is ncit to use the 
renumbering function . 

One of the most aggravating 
occurrences in a program is to 
come across two-character 
variables (i.e., alpha characters 
followed by numbers) if your 
version of BASIC doesn't allow 
them. The answer to this prob
lem is incredibly simple: DIM
ension an array with the alpha 
character as its name and use 
the numeric portion of the orig-

ORIGINAL CODE: 100 LET B1 = ((B2'C3 + B3)/C 5) + B4 
NEW CODE: 1 DIM B(4),C(5) 

100 LET B(1) = ((B(2)'C(3) + B(3))/C(5)) + B(4) 

Fig. 4. 

possible to form a very short 
replacement for the ON-GOTO. 

This technique requires that 
the various segments of code 
must all be numbered in some 
way to be calculated more 
easily and uniformly. For exam
ple, they might start on hun
dreds (see Fig . 3). If you can't 
renumber the program to 
match a pattern, you can place 
several GOTOs in the program 
to get to the required location. 
This is not as elegant, but it is 
better than several IF 
statements, and it makes it 
easy to add new commands. 

There is one major problem 
with using an expression in a 
GOTO or GOSUB statement: 
The line renumbering function 

inal name as a subscript. If your 
BASIC doesn 't allow zero as a 
subscript and it is used in the 
original program, just add one 
to all the subscripts . 

Fig. 4 illustrates this tech
nique. You may waste some 
space in unused array loca
tions , but if you want to run the 
program . .. 

You'll also find that building 
an array will be useful in pro
grams that use a lot of vari
ables. When it appears you ' ll 
run out of letters and you can 't 
use those two-character 
names, just DIMension an array 
to whatever size you need and 
you have that many more vari
ables to use (T for Temporary is 
a good choice for the name) .• 
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MICRODESK $139.50 
48" x 24" x 26", Shelves 23" x 23" , One adjustable. 
See it at your computer store or order it from : 

COMPUTER SYSTEMS DESIGN 
906 N. Main Wichita, Kansas 67214 

DEALER INQUIRIES INVITED 

KIM-l EXPANSION 

o KIM-4 Motherboard $119.00 
8K Static RAM $195.00 
8K PROM Board $195.00 
64 Character/line Video $149.00 

o KIMSI S-l00 Motherboard $165.00 
8K Static RAM $197.00 
32K Static RAM $599.00 
64 Character/line Video $149.00 

o KEM S-l00 Motherboard $155.00 
includes sockets for 4K 2708 on board 

64 Character/line Video Module $255.00 
8K Static RAM $197.50 
32K Static RAM $599.00 

o HDE Floppy Disk 

o PROM Programmers 

All items are available from stock. 

JOHNSON 
COMPUTER 

P.o. BOX 523 
MfDINA, OHIO 44256 

(216) 725-4560 

J4 

KIMSI 

The KIM to 8-100 bus 
Interface/Motherboard 

• Combines the power of the 6502 with the fl exibility of 
the 5-100 bus 

• Attaches to any unmodified KIM 
• Complete interface logic and full y buffered motherboard 

in one unit 
• On-board regulation of power for KIM 
• Eigh t slots of 5-100 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 !""ViSA' F8 

l~ 

8 K KIM EXPANSION SPECIAL 
TWO 4K RAM KITS 
KIM INTERFACE KIT 
COMPLETE 8 SLOT MOTHERBOARD SET 
WITH CABLE 

$ 219.00 
$245.00 If purchased separately 

YOUR TICKET TO LOW COST SYSTEM EXPANSION 

__ asa~ch 
SEMICONDUCTOR PRODUCTS W13 

25 SOUTH 300 EAST SUITE 215· SALT LAKE CITY , UTAH 84111 . 714/7521374 



from kilobaud: 

Instant Software 

THE FIRST 
SIX PROGRAMS: 

ePERSONAL WEIGHT CONTROLI 
BIORHYTHMS-SP0105-by Microcosm 
(for the PEPM) Here 's a program that will 
let you chart any individual's biorhythm 
cycle, showing physical , emotional , and 
intellectual highs ·and lows. If your 
neighbors f ind out you 've got it , they will 
never leave you in peace . PERSONAL 
WEIGHT CONTROL is a must for the diet
conscious. Once your ideal weight has 
been determined , the program will 
calculate the correct daily caloric intake 
necessary to reach your goal over a certain 
time period . $7.95. 
• SPACE TREK II -SP0102-by Ed Juge 
(for the TRS-BOTM) This Space Trek game 
will challenge the most skillful and careful 
player. As commander of the Enterprise, 
you must defend the galaxy against enemy 
Klingon warships using your arsenal of 
phasers and photon torpedoes to best ad
vantage. The Enterprise is also equipped 
with impulse power for moving within the 
quadrant , and warp power for jumping 
from quadrant to quadrant. $7.95. 

only $7.95 each 

e BEGINNER BACKGAMMON/KENO
SP0104-by Fred Schild and Ed Juge 
(for the TRS-BOTM) You wll never be in need 
of a backgammon companion again! 
Schild ' s program is designed for the 
newcomer to the game, but the computer's 
steady play will challenge the careless ex
pert. KENO is a popular Las Vegas 
gambling game. As in many games of 
chance, the odds are against you , but 
when you win you can win big . $7.95. 

e BASIC LUNAR LANDERIINTERMEDIATE 
LUNAR LANDER-SP0101-by Ed Juge 
(for TRS-BOTM) Your automatic landing sys
tem has malfunctioned and you are forced 
to make a manual landing. Taking control 
at 15,000 feet, the pilot's success requires 
precise manipulation of the lunar lander's 
retro-rockets. After mastering the basic 
game, the able commander will be taxed 
by the difficult intermediate program. 
$7.95. 
eMORTGAGE WITH PREPAYMENT 
o PTI 0 N/FI NAN tiE R - S PO 106- by 
Microcosm (for the PETTM) Before you go 
to the bank, calculate your mortgage pay
ment schedule and find out what you can 
afford . You will learn how much 
prepayments save, and can easily com
pare the true costs of variations in in
terest. FINANCIER is actually three pro
grams in one and is guaranteed to make 
you a financial wizard . In part I, you ' ll learn 
to tell which investments will payoff. Part 
II calculates annual deprec iation 
schedules, providing rates, amounts, and 
salvage values , which is great when tax 
time rolls around. The final section figures 
costs of borrowing, payment terms, and re
maining balances on loans of all sizes. 
$7.95. 

THE KILOBAUD PACKAGE-CASSETTE PLUS BOOK Each Kilobaud software package includes an infor
mational booklet as well as a cassette. The book provides a hard-copy version of the program as well as information about the pro
gram's operation, design, and intended use. 

KILOBAUD QUALITY CONTROL Kilobaud cassettes are produced in the same audio lab that has been turning out 
thousands of ham radio code tapes each month, with an enviable record of quality control. To make sure that Kilobaud's cassettes 
establish a high level of quality in the field, each tape is individually tested, and the best tapes available are used. 

MORE TO COME . .. As of this printing , over 100 different programs have been tested in the Kilobaud lab, and are being 
readied for publication. Use the coupon below to order our FREE software catalog. You' ll be able to get prerecorded programs in 
business, electronics, hobby games, self-study including: small business, accounting, checking account/general ledger, the slot 
machine game, home checkbook handler, a simple mailing system, home weatherman, personal stockbroker, the missle game, and 
many others . 

1.----------------------1 o Please rush me I I 
I the following cas- I 
I settes: I 

DSend me your 
I FREE software I 
I catalog I 
I 

For Toll Free Orderln" I 
Use Your Credl. Card 

I 
And Call Enclosed $ 0 Check 0 Money order 0 Bill me (subs only) I 

%(800) 2S8-S473 Bill my: 0 American Express 0 BankAmericardlVisa 0 Master Charge 

: Dmt.j~l.@t~d ~~~~I~~~':' 5Igoo'"" . i 
I - - Address I 
~

peterbOrOUgh nh 03458 City State __ Zip V 
. KB 9 /78 

------------------ --- --- -------- ------- ------
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practically identical. The VIM 
drives (successfully) the same 
VIA we've been discussing. 

Now let's take a closer look at 
Steve Wozniak's use of 01. There 
are two 01s, and they're not the 
same. The real 01 comes out of 
pin 3 on the 6502, goes through 
gate C14, and gates the buffer 
amplifiers for the data bus-a 
critical timing function . This is a 
good straightforward design. 

The other (bogus) line labeled 
01 comes out of the Q (BI, pin 6) 
of the same flip-flop that drives 
the bogus 02 (really 00 and the 
gate delay of B II). This is the 
bogus 01 which appears on the in
terface bus at pin 38 . It is really 
the inverse of the bogus 02 (pin 
40) and is closer to being 00 than 
the real 01. 

I haven't checked all the places 
where this bogus 01 is used, but it 
is operating successfully on the 
main board and video, so it' s 
probably OK. Since we have no 
intention of using it with the 
VIAs or PIAs, we'll let it off with 
a warning: II has been determined 
that the use ofel on the user bus 
may be dangerous to the health of 
any 110 design. Since gate C14 is 
an LS device, the real 01 should 
be able to drive one or more addi
tional buffers , if a new design 
should prove critical in this area. 
For now, we'll leave it-as is . 

Some Troubleshooting 
Fundamentals 

I said earlier that I had been 
looking for something like this 
with which to illustrate some of 
the theory of troubleshooting. 
Let's get into the fundamentals of 
"defining the problem." There 
are probably as many ways of 
defining a problem as there are 
problems-but the majority of 
techniques for troubleshooting 
hardware bugs fall into three 
methods and the combinations 
formed thereof. 

The fastest and usually most 
practical is substitution. The next 
is signal tracing. These two are in
digenous to nearly all electronic 
devices. A third (peculiar to com
puters) is hardware/software 
trade-off. Eventually, I expect to 
dedicate a whole column to each, 
but for now we'll take a little 
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"preview of coming attractions." 
Substitution. Substituting is 

even more effective in trouble
shooting than on the playing 
field. It requires a minimum of 
knowledge and training , and can 
usually isolate a problem faster 
than any other method. It' s my 
first choice whenever practical. 

Substitution has two major 
drawbacks . The most common is 
that there is often no spare avail
able to substitute. The second is 
best illustrated by the example of 
replacing a fuse. If the fault is still 
present, the "substitute" fuse is 
destroyed. This is a sobering 
thought when expensive or hard
to-get devices may become 
"fuses . " 

If I intend to swap chips or 
boards, I try always to check the 
supply voltages as close to the 
suspected fault as po ss ible, 
before swapping. A solder bridge 
or loose bit of metal lodged be
tween two device leads can zap a 
$50 I C in a split second. If the 
supply voltages are OK and the 
circuit was OK at some earlier 
time, then burnouts due to swap
ping on 5 V TTL/MOS systems 
are rare . On the other hand , if 
you've been fooling around with 
a soldering iron or reconnecting 
cables, then beware! 

Signal Tracing. If substitution 
isn ' t practical, then your next 
best bet is signal tracing. If 
you've ever tried to follow a car
nival con-man with his three-card 
monte or shell-game movements, 
then you have some idea of what 
it was like trying to trace out the 
results of substituting the real 02 
for the 00 in the foregoing 
example. 

Signal tracing usually falls into 
one of three general categories: 
signal detection (using scopes , 
pulse catchers, voltmeters, etc.), 
signal injection (using pulse injec
tors, oscillators, waveform gen-

erators, etc.), and a relatively new 
system of signature analysis. 
Signature analysis is too new (and 
expensive) for me to use, but as 
devices become more complex it 
may become the best practical 
way to accomplish in-field signal 
tracing. The other two techniques 
were used extensively in the ex
ample at hand . 

The most powerful tool is the 
Hewlett-Packard #1615A logic 
analyzer used by EDN. I doubt 
whether many personal comput
ing fans can afford one, or even 
have access to one (certainly I 
don't). On the other hand, a dual
trace oscilloscope is usually 
available in a metropolitan area if 
you have enough friends . A few 
years ago a voltmeter, VTVM 
(vacuum tube voltmeter) or DVM 
(digital voltmeter) was an ab
solute necessity for any kind of 
electronic troubleshooting, and 
when it comes to power supply 
and analog problems, they're still 
a must. 

The advent of TTL and CMOS 
technology produced some new 
devices: the pulse-probes. They 
are rapidly becoming a must, and 
I hope we'll be doing a special ar
ticle on them in the near future . If 
you have access to a good dc 
scope, it can usually duplicate the 
functions of a meter and/or a 
pulse probe. 

The most common method of 
signal tracing is to put a normal 
signal into an input and follow 
(or trace) it from one device to the 
next using one of these tracers, 
until you find a place where it 
misbehaves. This can get rather 
complex, as the EDN article testi
fies. A not-so-often-used method 
is to inject a signal into the system 
and watch what comes out. We 
did this in testing the VIAs by 
building up a counter circuit that 
would provide a known pattern 
on the VIA input bus. 

VERY SMALL EFFEC T 
,.---..., 

EXPERIMENTAL ADJUSTABLE ~2 \\\.l.~1.l~.D\'\-,,~\u.~1.l;\\.L-. ___ _ 

03 ON BI, - LABLED ';0 - 110 PIN 40 \ 
'-------

GATED 4>0 IN PUT TO CPU \ 
'-------
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'-----
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liD BU S '* 35 

REA L 4> I fROM CPU'" 3 

03 ON 81 BOGUS 4>' V041- (~) 
(SEE TEXT " WARN IN G") 
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Hardware or Software? 

Many troubleshooting aids can 
be implemented in either hard
ware or software . Most large cor
porate-development efforts 
(EDN included) are polarized in
to hardware- and software-type 
personnel. 

Personal computing is break
ing down this barrier, and one of 
the advantages of mixing these 
two disciplines is that the trade
offs between them can be used for 
troubleshooting. On the one 
hand, I mentioned the hardware 
counter we used to provide a 
known digital input. On the soft
ware side, we wrote loop pro
grams that generated an alternate 
AA (1010 1010) and 55 (0101 
0101) pattern so that we could 
trace through hardware with the 
scope. 

The diagnostic system built in
to the PET is a giant step in the 
direction of using software to 
troubleshoot hardware . When 
people get tired of writing pro
grams for games, maybe they'll 
put some effort into writing diag
nostic programs directed towards 
isolating faults. Of course, the 
basic fallacy occurs when you try 
to use a faulty system to trouble
shoot a faulty system. 

Let me point out the spots 
where we used some of the specif
ic, fundamental troubleshooting 
methods I've just described. By 
substituting Dave's PR-40 printer 
interface with its PIA, we were 
able to identify the problem of 
using POKEs from BASIC (more 
on that later). By generating test 
patterns with software loops, we 
were able to trace the bogus 02 
waveforms and compare them us
ing an oscilloscope. By swapping 
back and forth between the VIA 
and PIA and signal tracing, we 
established that, with a marginal 

CRITICAL EOGE 
_____ FOR VIA 4>2 (:tt2 5) 

Fig. 3. One MHz clock timing diagram for Apple 1I illustrating errors uncovered by EDN and the 
lnmarco "fix. " 



system: 
I. It's easier to write than read. 
2. The PIA was less critical 

than the VIA. 
3. Both worked if the rising 

edge of the driving pulse was de
layed with respect to the real 02. 

4. The 2708 memory would 
function on the same card as the 
PIA, even when the card was 
driven by different 02s. 

5. The chances are very good 
that any other member of the 
68XX or 65XX 110 devices can 
be expected to work on a modi
fied Apple II, but we have no in
tention of proving it. 

6. The "fix" for our Apple II 
consists of one TTL gate delay 
costing less than 25¢ (remember 
what I said about the defining be
ing tough and the fix being 
easy?). 

Things That Go Bump 
in the Night 

Haunted houses, cemeteries 
and strange noises late at night 
are all part of a basic fear in man
kind-the fear of the unknown
the what-if syndrome . Last week
end I was plagued with many 
fears. Thi s weekend they're 
(nearly) all gone. There was st ill 
the problem of why we couldn't 
POKE into the PIA or VIA from 
BASIC. 

After modifying the board for 
the real 02 bu ffer, we tried the 
BASIC program experiment 
again, with the same negative 
result. The VIA would work with 
machine code but not with 
BASIC, and the same double 
pulse showed up where there 
should only have been one . It 
really wasn't a problem for us be
cause we expected to program in 
machine code, but it bothered 
me. 

Synergistic Synectics 

You may recall that I rated the 
synectic relationship of Dave 
Gordon as a top priority "asset." 
As it worked out, we didn't need 
this "tool" until Friday, but it 
was there and probably cut a full 
day off the debugging. As I said, 
Dave is neither an engineer nor a 
programmer, but he has assets 
that make these two skill s re
dundant. 

Dave is a gregarious, natural
born "horse trader" in the best 
American tradition . Personal 
computing is a fertile field for 
bartering, and Dave revels in it. 
His collection of programs and 

accessories for the Apple II is 
probably the largest in existence, 
but he "collects" something else 
with even more vigor : friends. 
He's up half the night with them, 
running new programs, expand
ing horizons, swapping "thin'gs" 
and information-all with an in
fectious, unbridled enthusiasm .' 
If he doesn't meet enough people 
through the various computer 
clubs he belongs to, he'll have a 
barbecue at his home with the top 
brains in the Apple Corps. 

tics is all about , and when an arti
cle like the EDN piece threatens 
their rock-solid belief that the 
Apple II is the best-thing-that
ever-happened -to -h umanity, 
things happen. 

we had done the fir st day-but 
they had fixed the bug fong 
before the EDN article was 
published. 

This is what synergistic synec-

The day after we started debug
ging, I found myself on the phone 
being introduced to Dave's 
friends, who were eager to help 
out. It turns out that Craig 
Vaughn and Sandy Tiedman had 
encountered the same problem 
and "fixed" it by using CMOS 
delays on the PIA boards just as 

While discussing with Sandy 
what we'd found on Friday after
noon, I described the bug we'd 
observed in using the BASIC 
POKE command . He called back 
later to report that his Apple II 
worked fine with BASIC. On 
Saturday I had a long talk with 
Craig, and he agreed to try the 
same experiment. When we got 
back to software, we found our 
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tested . Guaranteed money back. Quality IC's and 
other components at factory prices. 
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Sinclair 3'12 Digit Multimeter 
BaU.lAC oper. 1 mV and .1 NA resolution . 
Resistance to 20 m~eg . t%accuracy . Small , 
portable, completely assem. in case. 1 yr. 

RCA CMOS to 64K micro
computer w/HEX keypad input and video 
output for graphics . Just turn on and 
start loading your program using the resi
dent monitor on ROM. PushbuUon selec
tion of all four CPU modes. LED indicators 
of current CPU mode and four CPU states. 
Single step op. for program debug . Built 
in pwr. supply. 256 Bytes of RAM. audio 
amp . & spkr. Detailed assy. man . wlPC 
board & all parts fully socketed . Camp. 
Kit SI06.95. High address display option 
8.95: Low address display option 9.95; 
Custom hardwood cab .: drilled front 

60 Hz Crystal Time Base 
Kit $4.40 Converts digital ciocks 
from AC line frequency to crystal time 
base . Outstanding accuracy. Kit includes: 

Best value ever! $59.95 

mpe 
and outdoor. Switches back and 

forth . Beautiful. 50" LED readouls . Noth
ing like it available. Needs no additional 
parts for complete. fu ll operation. Will 
measure - 100' to +200'F, tenths of a de
gree ,air or liquid . Very accurate. $39.95 
Beau I hardwood case wlbezel S11 .75 

NiCad Batt . Fixer/Charger Kit 
Opens shorted cells that won 't ho ld a 
charge and then charges them up, all in 
one kit wlfull parts & instruc. $7 .25 

PC board. MMS369. crystal. resistors. 
capacitors and trimmer. 

Clock Calendar Kit $23.95 
CT70t5 direct drive chip displays date 
and time on .6" LEOS with AM-PM indi
cator. Alarmldoze feature includes buz
zer. Complete with all parts. power supply 
and instructions, less case. 

2.5 MHz Frequency Counter 
Kit Complete kit less case $37.50 
30 MHz Frequency Counter 
Kit Complete kit less case 547.75 
Prescaler Kit to 350 MHz S19.95 

panel 19.75; Nicad BaUery Backup Kit 
wlall parts 4.95; Fully wired & tested in 
cabinet 151 .70: t802 software club . 10-
12 pg. monthly publication 12.00 per yr. 
4K Ell Expansion Board Kit 
with Cassette I/F $79.95 
Available on board options: 1 K super ROM 
monitor $19.95 Parallel 1/0 IXlrt $7 .95 
RS232 IIF $3.50 TTY 20 ma IIF $1.95 Stopwatch Kit $26.95 
S- tOO Memory IIF $4.50 Full six digit baUery operated. 2-5 volts. 
T· B . I ANY 802 S 3.2768 MHz crystal accuracy. Times to 

my aSlc or 1 ystem 59 min .. 59sec .. 99t/100sec.Timesstd .. 
Cassene $10.00. On ROM Monitor $38.00. split and Taylor. 720S chip. all compo-

RCA Cosmac VIP Kit 275.00 Super Ell owners , 30% off. Object code nents minus case . Full instruc. Molded 
Video computer with games and graphics. lisling or paper lape wilh manual $5.50. plaslic case wilh bezel. $5.00 

"!!I!!II!!I~~~IIIII!I~~1IfII!I1 Original Cosmac "ELF" kit ~-~-~--If!III~" All parts and instructs . $89.50 Kit $15.95 
1978 IC Master Manual $30.00 
Complete IC data selector 2175 pg. Mas
ter reference guide. Over 42.000 cross 
references. Free update service through 
1978. Domeslic postage 53 .50. Foreign 
56.00. Final 1977 Master closeout St5.00 

I
I-B.o.ar.d.o.n.ly •••••••• l.4 •. 9.5 .. DC clock with 4- .S0" displays . Uses 

National MA-tOt2 module with alarm 
Video Modulator Kit $8.95 option. Includes light dimmer, crystal 
Convert your TV set into a high quality timebase PC boards. Fully regulated . 
monitor without aHecting normal usage . camp. instructs. Add $3 .95 for beautiful 
Complete kit with full instructions . dark gray case. Best value anywhere . 

TERMS: $5_00 min. order U.S. Funds. Calli resldenlsadd 6% tax. FREE' Send lor your copy 01 our NEW 1978 
BankAmerlcard and Master Charge accepted.' • 
Shipping charges will be added on charge cards. QUEST CATALOG. Include 28 slamp. 
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own bug, and now our BASIC is 
home free. The point to be made 
is, how would you tackle a prob
lem like this-without friends? 
How long would it take to solve 
it? How much manpower? How 
much equipment? 

A Rebuttal 

A "box" in the EDN article re
counted all the shortcomings of 
the 6502 programming language. 
At the end, Mr. Jack Hemenway 
asked the rhetorical question, 
"Of course programmers can get 
around all of the above problems, 
but why should they have to?" 
Now let's be fair! He obviously 
preferred to program the 6800-
so do I, but there are reasons why 
the 6502 is designed into so many 
computers. 

Since I have eleven 6800 
micros, an excellent 6800 pro
gram development system and a 
personal preference for 6800 lan
guage, why did I buy an Apple 
(6502) ... even after reading the 
EDN article? Probably the most 
important reason is speed . A 
single byte register is faster than a 
double byte; it's a trade-off be
tween hardware and software. If 

PuHLISHt:R'S 
Rt:MARKS 

(from page 21) 

price, which for programs retail
ing for $7.95 will come to around 
$1 per cassette. On a sale of 
50,000 this would amount to 
about $50,000 in royalties. 

When you submit your pro
gram, be sure to check and 
recheck the cassette to make sure 

you want the speed, you write 
more code. 

Hemenway made no mention 
of some of the 6502's pluses, such 
as the three-way branch capabil
ity after a bit test, the decim al
binary shift and the indirect ad
dress capabilities. No mention 
was made of the "sweet sixteen" 
ROM interpreter , which gives 'the 
Apple more double-byte power 
than any 6800 system I'm aware 
of. If you want to prove the speed 
difference to yourself, try bench
marking a program in BASIC 
(such as a bubble sort) on a PET 
(6502) and then on an SWTP, 
Altai'r 680 or Sphere (6800s). 

I personally bought all of these 
machines. For my money, the 
6502 can outperform the 6800 
when it comes to speed, but it' s 
not as easy to program . Do you 
design a microcomputer to please 
the end user or the programmer? 
I've been reading EDN ever since 
its inception, and I can't recall its 
ever being as editorially unfair as 
it was in this article. 

Fan-atical Behaviors 

I f you've ever witnessed the 
spectacular behavior of a Dodger 

it loads properly on your own sys
tem. Send us a cassette, a listing 
of the program (if you have one), 
a write-up on how to use the pro
gram, who you think would be in
terested in it, what it does for the 
user, etc . The more complete the 
documentation , the better. If 
there are any variables that users 
might want to change, indicate 
them and the line numbers that 
should be changed. 

If you are using other than an 
80 or a PET, be sure to tell us 
what version of BASIC you are 
using, what cassette system of 
recording, etc. 

Co .. test! 

The voting for the best article in the June issue was very 
heavy, and a preponderance of ballots were cast in favor of 
"8080, Z-80 or 8085" by Michael Slater. 

Winner of a book from the KB Book Nook is Robert Herbold 
of the nation's capital. 

To Michael and Robert we offer congratulations; to our read
ers, we say: Keep voting! 
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fan at World Series time, you've 
seen histrionics and heard exag
gerations (from otherwise "nor
mal" people) that make a used
car salesman look like a saint. In 
Europe, soccer matches can lead 
to bloodshed. If you've ever 
watched a PET lover battle it out 
toe-to-toe with a TRS-80 devotee, 
you've seen elements of the same 
phenomenon-but when the 
shouting's over, even the most 
dedicated fan knows that in Mud
vi lle even the mighty Casey can 
strike out. 

I enjoy observing Dave and the 
mem bers of the Apple Corps. I 
know that Dave realizes that the 
Apple has a design error in it. 
Even if it can be fixed for 25¢, 
any bug that req uires the amount 
of troubleshooting effort that 
this one did is serious . He may 
verbally refer to it as a "little 
one," but he knows better, and 
(in private) admits it. 

Rationality through Diversity 

If EDN were to scrap the 
Apple-Indecomp project because 
of a "two-bit" defect, I, for one, 
would consider it grounds for 
serious criticism. EDNmight well 

Our Job 

As mentioned, we'll check out 
your program with a panel of ex
perts and try to come up with the 
best and most useful program 
possible. You'll be consulted on 
any changes. We will need a 
signed statement of original work 
from you to protect us in any 
copyright problems . If your work 
is not entirely original, you 
should get in touch with the pro
grammer who did the original 
work and strike a deal with that 
person for the rights . Obviously, 
we prefer wholly original mate
rial . . . it is simpler to protect. 

Once we are ready to go we'll 
duplicate your program and put it 
out on cassette ... into the ap
proximately 1000 computer 
stores, and, if it is for the 80, it 
could go into some 7500 or more 
Radio Shack stores . If it only sells 
an average of ten copies per store, 
you'll have 86,000 programs 
sold! Royalty checks will be com
ing every month. 

Wiped Out! 

One whole week down the 

examine the factors that have 
made the Apple one of the largest 
selling micros in history! Can all 
those people be that wrong? 

In delineating the shortcom
ings of the 6502, Jack Hemenway 
cries out to "move on" to a dif
ferent microprocessor (probably 
6800). I agree that EDN should 
move on, but not yet! The 6809 
and 8086 double-byte CPUs are 
just around the corner, and I 
know of at least two houses that 
intend to put them into comput
ers as soon as they're commer
cially possible. I heartily agree 
with EDN's original choice of 
CPUs. In my opinion the Apple 
II was, and is, the best one for the 
Indecomp project (until the 
doubles appear). 

Personal bias is one thing; 
responsible editorial bias in a ma
jor publication is something else. 
I repeat Bob Jones 's statement: 
"If we all work together on this 
thing-we can all be successful, 
together. " Synergism! 

If you have interesting prob
lems, solutions, comments, or in
deed, anything you believe can 
help others, or that we can help 
you with in this area, drop a line 
to: Troubleshooters' Corner, 
Kilobaud Magazine , Peter
borough NH 03458 . 

drain! Well, it could have been 
worse, of course .. . it could 
have been a month . But perhaps 
you can imagine the shock when 
the Kilobaud Lab group dis
covered that the entire stack of 
software master cassettes had 
been zapped by accident. 

With three of the Radio Shack 
TRS-80 systems being used to 
check out programs and make up 
cassette masters for duplication, 
the systems take up a good part of 
one workbench. When a cassette 
master was finished and checked 
out it was put in a stack of other 
masters . The only problem was 
that the stack of masters was right 
next to one of the TRS-80 power 
supplies. And do you know what 
they have in those power sup
plies? They have a transformer, 
complete with the usual magnetic 
field, and any tape put near it 
gets wiped out. Try it for yourself 
and see. 

So it was back to the old draw
ing board ... and a mad hunt 
through the many duplicated cas
settes to reconstruct the master 
tapes. It only took a few days to 
get them back into shape, but 
with several thousand orders 
hanging fire even that time loss 
was painful. You may be sure 
that the power supplies are now 
well out of the way. 



SYSTEM 710 

COMPLETE 
BUSINESS 
COMPUTER 
ACCOUNTING 
SYSTEMS 
WITH FULL PROFESSIONALLY DESIGNED 
SOFTWARE PACKAGES INCLUDING GEN
ERAL LEDGER, ACCOUNTS RECEIVABLE, 
ACCOUNTS PAYABLE, POINT-OF-SALE IN
VENTORY, SORTING, MERGING AND MAIL 
LIST PROGRAMS. ALL PROGRAMS SHARE 
A COMMON DISK FI LE DATA BASE AND 
THEREFORE, INSTANT, UP-TO-THE-MIN
UTE BALANCE SHEETS AND PROFIT/LOSS 
STATEMENTS ARE NO LONGER A DREAM, 
BUT ARE NOW REALITY. 

DELTA SYSTEMS 
700&7~O 

SYSTEM 700 

Disappointed by many of the "business" systems you've seen? 
Nice hardware, but no software, RIGHT? At last there is a totally 
integrated system (THAT WORKS!) available now which is just 
right for your needs and budget. Our SYSTEM 700 series of 
business computers offers completely interacti'Je and self
prompting programs which even your secretary cou Id operate 
after only 2-3 hours of familiarization. 

THE SYSTEM ALSO OFFERS: 

.... Multi-User Capability (your parts room can run inventory while bookkeeping does general ledger) 

.... Word Processing (computer generated forms and letters which look individually typed) 

.... Broad Peripheral Base (6.4 Megabyte floppy disks, 29-70 Megabyte hard disks, Multi-Terminal Adapters, Modems, 
Controller Interfaces and more) 

.... Graphics Capability 

.... User Programmable (Compilers, Assemblers, etc.) 

.... Extensive Software Library including Cash Flow Analysis, Buy/ Lease Analysis, Loan Analysis, Production/Man-hour 
Ratio Analysis programs. and many more Business/Management aids available at a nominal price . 

.... Full Factory and Dealer service and maintenance support nationwide. 

6800 CPU 

-- Based on ourFAST6800 Centra l Processing Unit which utilizes the industry stan
dard S-100 mainframe for full compatability with many other S-100 products. 
(CPU avai lable separately, call for prices) 

STARTING AS LOW AS $5999* 
· INCLUDING SOFTWARE GL, AIR, AlP, INVENTORY PROGRAM 
PACKAGE AB-l 

DATATRONICSJ INC. 
030 

See us at 
BizComp'78 
Booth 3 
Atlanta, Ga. 208 EAST OLIVE . 303/336-7956 

LAMAR, COLORADO 81052 
ler and Distributor i uiries invited. OCT. 27-29 
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Kilobaud Classified 

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 with ad copy. We cannot 
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: KILOBAUD 
CLASSIFIED, Kilobaud, Peterborough, NH 03458. Do not include 
any other material with your ad, as it may be delayed. 

Regulated power supplies, tesled working 5 
V @ 25 Amp, $95 , freight collect, UPS. 
A. Khan, 2355 Burch Ci r ., N.E., Atlanta 
GA 30319. (404) 325-00S9. 

TRS-SO Level I 4K-5 pop. games. Orig.
graphics & score-cassette, $7. C . Zalneru
nas, 3034 W. Columbus Ave., Chicago IL 
60652. 

Variety of programs on casselte' for Rad io 
Shack TRS-SO. Details from Dr. S. Harter, 
Box 17222, Tampa FL 336S2. 

TRS-SO, 4K min., Level I BASI C . Alpha/ 
numeric graphics. Magnify leucr /nums up 
to 6X. Excellent for displays. Displays morc 
than 80 chars. ; up to 16 chars. at a time; 
A-Z, 0-9 & some spec . chars. $10 o n tape 
w/ doc. To: EMFW, Box 43S, Oakhurst NJ 
07755. 

Mod. 35 KSR, sprocket fd, 2 color ribbon, 
$500. Harding, 6724 Lynmont Dr" Char-
10lle NC 2S212. (704) 364-4770 o r 56S-6S56. 

TRS-SO, 4K min., Level I BASIC. Play 
Keno, Las Vegas style. with same odds & 
chances as a casino game. Play with 1 to 15 
people at a time. Computer keeps track of 
winnings & nos played for each. G reat fami
ly fun. $10 on tape w/ odds & inst. To: 
EMFW, Box 43S, Oakhurst NJ 07755. 

Heath HS, 16K, H9, casselle, Ext. BASIC. 
Up&running . $1250. Also, 10 new DPIS-in. 
disks, $25 . I pay shipping. A. Thornburg, 
RR 2, Thompsonville IL 62S9O. (6IS) 
627-2166. 

North Star Software Specials: Investment 
Analysis Package: $25. Home/Family Pack
age: $25. Game Pack: S15. All these disks are 
full and just packed with programs! Order 
now, or write for complete li st. Herbert 
Schildt, 1007 N. Division, Urbana IL 61S01. 

TRS-80-Several business and accounting 
programs available on cassette. Deprecia
tion, financial analysis, income tax, interest 
calculat ions, real estate se lection and evalua
tion and more . Write: C. Jones, 658 Edin
boro Rd., NW, Allanta GA 30327. 

Bally Owners and hopefuls are banding 
together for o ur mutua l benefit to extract the 
maximum usefulness from this unit. Anyone 
illlerested is invited to write Bob Fabri s, 3626 
Morrie Dr., San Jose CA 95127 with a SASE. 

TRS-SO Software w/ doc. Level I BASIC
comes o n cassette completely tested & de
bugged. 'Games Package (7 games), $12. 
·Educalion Package, $12. ·Stock or Option 
Analysis, $12. ·Utility Analysis Pgm. (elec. , 
gas, teL) Analyze your outlay by month & 
yr., $10. All programs easil y adapted to 
other BASICs. 15 yrs. experience assures 
quality. J. Fox, 27 Prince Wm . Rd., 
Morganville NJ 07751. 

Sell: Computer terminal Hazelline 2(x)() 
seri es, good condition, with detached key
board, $475 plus shipping. Vic Jurkovic, 325 
Wilson Ave., Westwood NJ 07675 . (201) 
664-6S33 . 
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TRS-SO Sci-Fi / Fanlasy Games (4K, L1): Ex
citing & sophist icated simulations , which in
clude: Galact ic Blockade Runner. a space 
war game-$9.95. Magic Isle , a fantasy 
eco n om ic s imulati on-$7.95 . Sci-Fi 
sampler, 3 games-$5 .95. Space Colony
$7.95 . TRS-SO Demo Program-$5 .95. All 
include manuals. 20% orf for 3 or more. 
SASE for game li st. Tim Quinlan, 219 
Washington Ave., C helsea MA 02150. 

We had replacement panels made for our 
Altair 8800s. They're blue against a white 
background and really look nice! We'll sell 
Ihe extras for $16 each. D. L. Tibbells, 520 
Schoolhouse Ln ., Willow Grove PA 19090. 

IMP-16 Owners-Complete noating poi nt 
package . Arithmetic. long shifts , DP integer 
and noating compare, I/O and 10 important 
functions-LN, EXP, X"Y, etc. Diskette 
or paper tape, operators manual and docu
mentation. $100. T. Van Sickle. PO Box 
556, Brighton MI 4S116. 

TRS-80 Elect ronic design software. Active 
filter design; low, high, and bandpass, Level
l , 4K cassette, $9.50. Other tapes ava ilable, 
list $1. J and J Hansen, 6S9O 50th St., San 
Diego CA 92120. 

For sale: Heath HS, 16K, H9, casseltc, up& 
run, $1200. David Marcus 430 Wolf Hill 
Rd., Dix Hills NY 11746. (5 16) 427-1926. 

TRS-SO OWNERS!! Original software in
cluding business system for Amway Dis
tributors . Levell & II versions ava ilab le. All 
will run in 4K. Also have moving signboard 
machine-language program. Write for info. 
Allan E. Sitter, 8 Driftwood Circle, Groton 
CT 06340. 

Amortization for TI59 with PC100a printcr. 
Good annotation. Includes Pmt. II, interest , 
principal, new bal. Send $5 plus magnetic 
card. George, PO Box 1576, Bakersfield CA 
93302 . 

TRS-SO, PET & Apple II reference list of 
software on cassettcs. Published in Aug. and 
cvery 3 months. Cos t is $1 to North America 
and $2 elsewhere. Robert Purser, Box 466. 
EI Dorado CA 95623. 

Programs For: SOL, SOL BASIC 8, Nort h 
Star BASIC, SOL/North Slar. Super DOS, 
Personali zed, DOS for SOL, $5. Bomb, 
Suspense Game, $4. Star-Ship Trainer, $4. 
Convert, $2.50. Octal / Hex Loader , $3. Plus 
Many More!! Above are listings. For cas
selle add $2.50, Mini-disk , $5.25. Send for 
complete li st to: Pete Pacione, 2952 N. 
Meade, Chicago IL 60634. 

Motorola D2 Users: A manual of assembly
language problems . Step-by-step approach 
of 6800 instructions, digital input / output, 
inter rupts and many programming tech
niques, $5. K. Rao, Department of Physics, 
Wes tern Michigan University, Kalamazoo 
MI4900S. 

TRS·80 Monthly Newsletter. For informa
tion write to: Howard Y. Gosman, Box 149, 
New City NY 10956. 

·Books of computer games in BAS IC. 
EN IGMAS- I ($S): Gone Fishing, Concen
tration, Starship, C raps, Slot-Mac hine , 
She rl ock Holme s , Tank Attack. 
EN IGMAS-2 (SS): Number Guess, Mortar 
Battle, In·Betwcen, Shell Game, Safari, 
Starship-2. Dice Roll. Puzzle. · Cata log and 
tes t program Frog Race, $.50. Available in 
Standard BASIC, SWTP SK BASIC or 
Radio Shack TRS-SO BASIC. P lease specify. 
B. Erickson. PO Box 11099, Chicago IL 
60611 . 

TRS-80 Software: Business programs writ
ten in 16K Level II. Available for cassette or 
disk fi les. Send for li st & prices. L. Owens, 
RI. 6, Box 336A, Thomasville GA 31792. 

For sa le : Apple-II So ftwar e-casse tte: 
Author-Title Index program for books, 
records, tapes. super- fast mach . lang. sort , 
16K Blackjack, graphic, paddle input, 
sound, full L. V. ru les, auto-play by com
puter, $10 each incl. doc . Both for $ 15 . 
George W. Lee. 18803 S . Chris tina Ave., 
Cerritos CA 90701 . 

PET Owners: A craps program loaded with 
features like animated dice . lowercase 
literals, statistical analysis with bar graph 
and much more. 265 lines, 5K bytes; on tape 
and ready 10 roll. Send $7.50 to Richard 
Liebert. PO Box 268. Scarborough Sta tion 
NY 10510. 

TRS·80 machine language rout ines to write 
cassettes which will load using CLOAD, 
T·BUG, RSM · I , o r o ther monitors. Com
plete li stings and instructions. Send $3.95 to 
Gene Perkins . 5224 Winifred, Ft. Worth TX 
76133. 

PET Owners: Se nd for free catalog of PET 
software. Custom programming available. 
C. M. Stuarl, 5 11 5 Menefee Dr" Dallas TX 
75227. 

For sale: Heathkit Computer System-H8 
computer, HS-I memory board (4K), H S-3 
chip sel (4K), HS-5 serial I/O & casselle in
terface (I or 2 recorders), H8-2 parallcl inter· 
face. ECP-3801 cassette recorder, H9 video 
tcrminal. Assembled and work ing; aski ng 
$1500. T homas C. Smith , 506 191h Lane, 
Vero Beach FL 32960. (305) 569-4622 after 
6 PM 

1 2 3 

KB 
B 9 10 II 

4 

Heat h: caSSel t eS-List ings-Timc- Trek
Day- Convert Nos- Backgammon. BASIC 
LIBRARY. (401) 331-5034 or (401) 73S-3265. 

TRS-80 Music generation program; no hard
warc needed. Cassette (Levell a nd 11) and in
struct ions. $9.95. Write: D. Palmer. 815 Ky 
Ave., Lynn Haven FL 32444. 

TRS-SO Level II , 16K . Star Trek game Ihal 
runs in Level II, $5.95. Other games SASE. 
J . Joyce, 5925 Rockhill Rd., Kansas C ity 
MO 64110. 

All prime. 1000/0 guaranteed, in lubes. 
CD4030-25 / $7.50, CA3079-25 / SI2, 
74S I12-25/ $10, 74 116-15/ $15. A. Khan, 
2355 Burch Cir. N.E., Atlanta GA 30319. 

TRS-80 software for small-fries. Flash 
Cards, a math game for kids 8 yrs. and older. 
Hi-La for 2. for kids who can count to 100. 
$4 ea. or both on same cassettc for $7. Jim 
Creasy, 517 Reeves Dr., Phoenixville PA 
19460. 

TRS-80 software on cassette or diskette. 
Lowest cos!. Free newslerter. Poi Pow, 96 
Dothan St., Arlington MA 02174. 

PET users need info? Getting started with 
your PET workbook, $4. Workbook has 
helpful info , sample programs, exercises and 
fundamental [eatures of PET BASIC . Send 
SASE for detail s. D. Smith, Box 92 1, Los 
Alamos NM S7544. 

SWTP new AC-30 cassette interface. assem
bled, documenled : $75. GT-6144 graphic 
system , assembled, documented: $79. MP-L 
parallel interface, assembled : $25 with GT-
6144 . D. O'Hair, Box 17-SI35, San Diego 
CA92 117. 

C IR CLE C H ESS instruclion book by 
Alphonso, used in Circle Chess software 
development. S5 . Stanonis. Box 63. Des 
Plai nes IL 60017 . 

TRS-SO Programming ConleSl- Win $500-
Send self-add ressed stamped envclope to: 
TRS-SO P .C.-K, PO Box 621, fenlon MO 
63026. 

Use the Classifieds 

5 6 7 

12 13 14 15 

CALENDAR 
ComputerLand 

ComputerLand Corp. will celebrate the shared success of its 
stores, customers and friends during a 2nd year birthday, 
Sept. 3 and 23 at all ComputerLand locations (growing at 1 a 
week, with operations recently expanded into Europe). 
Everyone is invited. 

Washington DC 
COMPCON FALL '78, sponsored by IEEE Computer SOCiety, 

is being held in Washington DC, September 5-8, 1978, at the 
Capital Hilton. For a copy of the advance program, write to: 
COMPCON FALL '78, PO Box 639-g, Silver Spring MD 20901. 

Dallas TX 
International Microcomputer Exposition, Dallas-Sept. 

29-30-0ct. 1, 1978. Dallas Convention Center, 413 Carillon 
Tower,3601 Preston Rd ., Dallas 75240, (214) 271-9311 . 

Boston MA 
The Boston Computer Society presents "Home/Business 

Computers '78 ... An exposition of the state of the art in 
microcomputers." at Sherman Union, Boston University, 775 
Commonwealth Ave., 10 AM to 5 PM on October 7, 1978. For 
more information call 884-7291 or write: The Boston Computer 
Society, 17 Chestnut Street, Boston MA 02108. 



• Over 250 Exhibit Spaces • Internationally Recognized Speakers 

• Held in the VAST Dallas Convention Center • Special Programs for Dealers Only 

Dallas-Sept. 29-30-0ct.1,197B 

EXHIBITORS 
(AS OF JUNE 10) SEE TOMORRO\N SPEAKERS 

CAROL OGDIN [SOFTWARE TECH
NIQUES), DR. ADAM OSBORNE [OS
BORNE & ASSOCIATES) , WAYNE GREEN, 

ADVANCED COMPUTER PRODUCTS, TO []IA~ I [KILOBAUD MAGAZINE), CHRIS MORGAN 
ALPHA MICRO SYSTEMS, APPLE, AP- • [BYTE MAGAZINE) BOB JONES [lNTER-
PLIED DATA COMMUNICATION S, AX IOM FACE AGE), ZACH BOVINETTE [INTER-
CORP" BYTE SHOP OF DALLAS, CAPITAL FACE AGE), STEVE MURTHA [Q /A 
EQUIPMENT BROKERS, CENTRONICS, ASSOCIATES), ELLIOT MAC, LENNAN 
COMPUCOLOR CORP" COMPUTER HEAO- [MAC LENNAN & LlLLlEl. ASTRONAUT 
WARE; COMPUTER ROOMERS, [NASA), HAROLD MAUCH [PERCOM 
COMPUTER SHOP, DALLAS COMPUTER DATA), ELIZABETH JACKSON [SDFT-
CENTER. DATA GENERAL CORP" DE· WARE TECHNIQUES), BOB ELDRIDGE 
CISION DATA COMPUTER CORP , DIGITAL [DIGITAL EQUIPMENT CORP,), RODNEY 
EQUIPMENT CORP" DIGITAL RESEARCH ZAKS [SYBEX), DR. EMERSON BROOKS. 
CORP" DILITHIUM PRESS, DIVERSIFIED [E ,SYSTEMS), R. NEIL FERGUSON 
TECHNOLOGY, 0 P SERVICES: ELEC- (MOORE BUSINESS FORMS)' GEORGE 
TRONIC DATA SYSTEMS [EDS)' FINAN- I NELSON [MOTOROLA), BEN PEEK (BEN 
CIAL COMPUTER CORP" FOUNDATION I nt t e PEEK, INC.) , STEVE EDELMAN [ITHACA 
FOR QUALITY EDUCATION, GENERAL ern a Ion a AUDIOJ, BILL GODBOUT (GODBOUT 
ELECTRIC, GIMIX, INC" GODBOUT ELEC- ELECTRONICS), JOHN E. HOWLAND 
TRONICS, HOBBY WORLD ELECTRONICS, [VANGUARD SYSTEMS CORP,), MITCH 
IMSAI. ITHACA AUDIO, JADE COMPUTER GOOZE' (MOTOROLA SEMICONDUCTOR 
PRODUCTS: K A ELECTRONICS, METRO- PRODUCTS, INC,), BOB FULLER (TEXAS 
PLEX DATA SYSTEM S, INC" MICRO AGE, INSTRUMENTS), PHILLIPE de MARCHIN 
MICRO DIV.ERSION, INC" MICRO POLIS M (FAIRCHILOJ, DAVID AHL (CREATIVE 
CORP" MIDWEST SCIENTIFIC INST.. MITS, e t COMPUTING), S . PAL ASIJA (ASIJA LAW 

NOAKES DATA COMMUNICATIONS, STATE SYSTEMS), DANIEL D. HAMMOND 
MOSTEK , MOTOROLA SEMICONDUCTOR: IC ~OCO m pu er OFFICE), DR. THOMAS J. BLACK (SOLAR-

NORTH TEXAS COMPUTER CLUB, 0 K [SO SYSTEMS), JOHN P. SMITH [SCHWE-
MACHINE & TOOL, OSBORNE & ASSOCI- BER ELECTRONICS) , GEORGE MORROW 
ATES, PAGE DIGITAL ELECTRONICS, PER- (THINKER TOYS), HOWARD FULMER 
TEC MICRO SYSTEMS, PERCOM DATA (PARASITIC ENGINEERING), DR. RICHARD 
CORP" PRIME SUPPLY, INC , PROBLEM HODGES (U,T,D,), NORMAN REITZEL 
SOLVER SYSTEMS, Q M DATA SERVICE: E ete (FORMERLY DATAPOINTl. DR. AARON H. 
QUALITY COMPONENTS, QUEST ELEC- ,X POSI Ion KONSTAM (TRINITY UNIVERSITY)' D,C. 
TRONICS, RADIO HUT, S 0 SYSTEMS, DEFFENBAUGH (HOME COMPUTER CEN-
SCHWEBER ELECTRONICS CORP, SEALS TER, INC.), HOWARDJ. HILTON . 
ELECTRONICS, INC, SMOKE SIGNAL 

BROADCASTING, SOUTHWEST FEDER- MAGAZINES 
ATiON OF COMPUTER CLUBS, SOUTH-

WEST TECHNICAL PRODUCTS, SPACE EXHIBITING 
BYTE: SUMMAGRAPHICS CORP , SYBEX, 
INC" SYNERTEK, TANDY CORP" TECHNO 
CORP" TEKTRONIX INDUSTRIES, TELPAR , 
INC" TEXAS INSTRUMENTS, 3M COM
PANY, V R I:VANGUARD SYSTEMS CORP" 
VECTOR GRAPHICS, INC" WEST & AS
SOCIATES, XEROX CORP" ZITEX CORP, 

COMPUTER DEALER, COMPUTER RE
TAILING, CREATIVE COMPUTING, INTER
FACE AGE, KILOBAUD, POPULAR ELEC
TRONICS, RADIO ELECTRONICS, SMALL 
BUSINESS COMPUTER. 

Keynote Address By Dr. Portia Isaacson 

Name 

Company 

Address 

City 

Telephone 

Special Dealer Program 

Title 

State Zip 

Featured Seminar Speakers 

Advance Registration 

One Day Admission $4 (at door $6) 

Three Day AdmiSSion $B (at door $ 1 OJ 

Seminar AdmiSSion $1 5 

Total 

Make Checks payable to I.M.E. -41 3 Cari llon Tower - 13601 Preston Road - Dallas, Texas 75240214 / 271 -93 11 
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•••••••••••••••••••• 
I AGre~ • 
; Microcomputer • 
I At A Fabulous I 
• Price I 
• From Computer I 
I Enterprises: I • : The VDP-40 I 
I Video Data Processor • 

I • 
I • I Credit Card I 
I Price: I 
• $4207.00 I 
• I I Cash I 
I Discount • 
I Price: • 
• $4046.00 ; 

•1 Designed for the office or for 'the home, the IMSAI Video Data Processor, the • 
VDP-40, places a microcomputer well within the budget of the average • 

I small bus inessman or systems developer. The VDP-40 may be used to com
puterize the accounting and inventory funct ions of a small business. The • 

• VDP-40 can commun icate to additional VDP-40s or other BOBO/BS-based 
computers, and can act as a terminal in a data communications network. • 

I The VDP-40 is a fu ll y integra ted system, featuring an BOBS microprocessor, • 

• 
32K RAM memory, two SY,-inch floppy disks, 9-inch CRT, heavy-duty 
power supply, professional keyboard, terminated/regulated motherboard, I 

• and seri al and parallel I/O porls in a handsome cabinet. 
The IMSAI VDP-40 comes full y assembled and tested . Built-in serial and • 

• parall el I/O ports provi8e the means to connect, via appropriate cabling, 

• 
periphera l devices including line prin ters, modems and auxiliary termina ls. I 
Built -i n expansion capabi lity allows the user to increase the RAM, I/O ports I 

• 
and number of disk dri ves. 
SYSTEMS FEATURES. I 

• • Full y Integrated Compu ting System in a single Cabinet • 
• High Speed BOBS Processor I · BO x 24 Video Display 
• SY,-inch Twin Floppy Disk Drives I 

• • Integrated CRT Display 

I · Microprocessor-Driven Keyboard With N-Key Rollover I 
• Terminated/Regulated Motherboard • 

• 
• Heavy-Duty Power SuP/)ly 
• Printer/Modem Port Inc uded I 

• 
• 32K RAM Memory Included 
• 2K ROM Monitor Incl uded • 

• • Disk Expansion Capabi lity in Excess of 4.5 Megabytes of On-line Storage I 
System Expansion ? Extra slots in ou r S- 1 00 bus motherboard and our new I power supply allow almost unlimited expansion . • 

I Need more disk expansion ? A controller option of the VDP-40 allows expan- I 
sion to greater than 4.5 M Bytes. 

I Add a line printer, an IBM compatible tape dri ve, a modem : al l are avai lable, I I with the interfaces and so ftware to make it work for you. • 

• NO-RISK GUARANTEE I 
I Cancellation With No Obligation If WE Don't Deliver In 90 • 

I 
Days 
Full Satisfaction Or You May Return Product • I Plus All Manufacturers' Factory Guarantees I 

I Shipping charges: SID per CPU on larger unit s; $1.50 per kit. S2 .00 min . I 
per order. I Deli very is slock to 30 days on most items. Shipmen! is immediate for • 
payment by cashier's c heck. money o rder or charge card. Allow J week s 

I fOf personal checks 10 clear. N.Y. Stat e re sident s add approp. sales tax . I 
A':ailabilit y, prices and specs may change without nOlice. 

I • 
I Operating Hours: • 
• M·W 10·5 E .S.T. • 

I 
Th-F 10-9 E.S .T . 

Closed Sat. & Sun . • 

II P.O. Box 71 I 
Fayetteville, N .Y. 13066 I 

I. Phone (315) 637-6208 Today! I _ ............ _ .... . 



Anadvanced 
desktop data center 
for $1,995? 
Quitcherkiddin*, 
TANO. 
No Kiddin'. 

Rugged unit • Full ASCII 
keyboard • 24x80 character 
CRT. 32K bytes RAM • 
M6800 CPU • Mini-floppy 
ciisk drive and controller 
• BASIC software package. 
Over 20 Applications pack
ages available. User docu
mentation. 

DEALER INQUIRIES 
INVITED r----- Order Form -----, 

Send me Outpost 11 's. De-
posit $200 each , plus $35 freight 
and insurance. (Pay balance on 
delivery.) 
Name ___________________ ___ 

Firm/Title _________ _ 

Shipping Address ______ _ 

Phone ____________________ _ 

Signature _________________ _ 
Mail 10: 

T37 
Corporation 

4521 W. Napoleon Avenue 
Metairie, La. 70001 

(504) 888-4884 
TWX 810-591-5229 

------------------~ Quit your kidding 

~Q ~«" VIDEO 
~ 0 

C:>" ~v TERMINAL 
Now, a cornplc lCly SI!II ·cont""lt!{i 1ilc il'U tClmln ;,1 Cil lct 101 11'551 h;HI 5150.00. 

Requll cs o n ly an ASCII Kt'vho;lId and T V 51!! to IlI:co rllc a compll! l !! "lI,'mCtllll' 

tcrm,nallor conncCllon 10 yuur comput l!IS s'!'Ial to POri . T wo unll~ avallalll" , 
common fCil lul es ar c . SlIlllh! 5V ~ul-l \lIV . c rYStal cOlllrnl leo sync and baud ',1\"$ 
110 9600 baudl, campu II! I and kl!yboald 01>1)131 1:0 CUI 501 conllol , par Ily " ~I nil 
and con tr Ol , POwel on 11111 1alll<l llo n , fOr w a l e! SpaC I!S, Iinc l eed, ICV . 11111: fCI'ds, 
home, re i u rn ClIl sor, and CII:ill 10 ene l o f Iml: . POWI!I rcqullcmclllS ;III! 5V OI l 
900ma, OUlpul 51(1. IV p .p VIIII:oand SI!" "I TTL hovel dala . 

Features : TH3216 TH6416 
Display 32 characters 64 characters 

by 16 lines by 161ines 
2 pages scroll in9 

Characters Upper case ASC II Upper / lowe, s;ase 
opt ional 

Baud Rates 300-9600 110-9600 

Controls Read to / f rom Scroll up or 
memory down 

Pr ice (kit) $149.95 $189.95 

Above prices include all IC sockets 

OPTIONS: 

Power supply (mounts on board) ..... .... $14.95 
Video / RF Modulator, VD-1 . .. .......... .. 6 .95 
Lower case option (TH6416 only) ..... . ... 14.95 
Assembled, tested units, add .. . ..... . .... 60 .00 

Frequency Counter 

$89.95 KIT 
You'ye requesled it. and now irs here! The CT·5Q Fre· 

quency Counler Kil has male lea lures Ihan couniel s 
selling for twice Ihe plice. Measul ing lIaquency is now 
as easy as pushing a bul l on. lhe CT·50will aulomallcally 
place Ihe decimal paint In all mode" giYing you quick. 
lellable leadings. Want 10 use the CT·5Q mobile? No 
ploblem, it tuns equally as well on 12 VOC as ' I does on 
110 VAC. Want supel acculacy? The CT·50 uses Ihe 
popular l V colol bUlsl Iraq . 013.79545 MHz 101 time base. 
Tap a ll a color Tv wllh our adapter and get ullra ac· 
curacy-.OOI ppm! The CT·50 oil ers professional quali ty 
al the unheard 01 price 01 $69.95. Order yours today! 

PRICES 

SPECIFICATIONS 
Sonslhv,ly less Ihan 25MV 
FreQuency .ange SHzlo 60MHl . tYD,catly6S/1.iHI 
Gate I'me I st'conCl. 1 IOsecond ... ,, 11 au tomal'C cec.mal 

po,nl po~'honon9 on Da1l1 difeCI and preSC,!le 
D'splay 6d'9,lred LED 4 he'9ht 
Acc ulac, 2 ppm. 001 ppm w,lh rv lime base' 
Inpul eNG . I meg Ohm dllecl . SOonm Wllh preSCll lu opiion 
Power I1QVAG5",,,lIs or 12VOC'4.'+ ArnP 
Sl~e Appro~ 6 ~ 4 ~ 2" high Qul,llIy alumInum ca!tl! 

CT·50, 60 MHz Counler Kit. . . ... $89.95 
CT·50WT, 60 MHz counter, wired and tested . . . $159.95 
CT-600, 600 MHz prescaler option for CT-50, add .. $29.95 

LINEAR REGS TRANSISTORS VIDEO TO RF 
MODULATOR 555 .50 309K .99 NPN 2N3904 Iype 1O~1.00 

Convert any TV SC I to a 

VIdeo monitor . Super stable 
CHCUlt IS glltch·free. lunable 
over channels 4·6 . Runs on 
5-15V. R ecommended by 
many computer mal\ufactur ' 
ers. Std . Video input. Com· 
plew kll, VO-l ...... 56.95 

74 1 OP-AMP 
MINI DIP 10 /52 .00 

556 .75 340K·12 
566 1.49 7805 
567 1.49 7812 
324 1.49 7815 
14Sf1 .49 78MG 
380 1.49 723 

RS232 / TTl 
TTLlRS232 
Converter k i l 
Complew k,t S7 .95 

.99 PNP 2N3906 Iype 

.99 NPN Power Tab 40W 

.99 PNP Power Tab .oW 

.99 FEr MPF-102 type 
1.50 UJT 2N2646 Iype 

.49 2N3055 NP~J Powe~ 

IC SOC KE TS 

SPill low profde 
14 pin low profil e 
16 pilI low plol ile 
40 pr ll low profdl) 
14 p," 

Ic.rn~tllJ tlltI[]il(]rli[]~ 
RS 

8ox4072K ROCHESTER NY 14610 (716) 2716487 

1 0~1.00 

3~1.00 
3~1 .00 
3~2.00 
3~2.00 
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5 /51 .00 
5/$1.00 
5/S 1.00 
2/S1 .00 
3 /S1 .00 

MINI·KITS 
FM WIRELESS MIKE KIT 

Tr ;IflSflHI up In 300' 10 ,I fl y I-M 
,,,d iU S!'flSII 'VI! ll1,k!! jlllHII r'" 
qlllll:5 d y n ;uIl IC. c .ystal III C"1, 1I1I 

Ie mike. Runs on 3 10} 9 vults 

52 ,95 

TONE DECODER KIT 
A complele 'One decOdIif on a ~Ingle PC 
aoAld Fe.lutes .&OQ 10 SOOO HI "dluSlilble 
Ire-qu'ncy '~ge.vol1 "'i1eregulaII Dn 5671C 
"""'1 I~, I~c"' ·'on. "ftCodl~ 1M'! " "'s.! 
(lerecllon. fSI<(lenoo<I . Slgnlhng. a"(lmanV 
Olh,ruMS Use 710' 12bullonloucmonede. 
COdIng Runs on ~ 10 11 vOlis 

Compl"e KII. TO· I .... ..... ... 14.915 

LED 
BLiNKY KIT 

Ag'flal alieniion <,illi . 
ler · .. h, ch .lIe,nllllly 
lIaShu11umDOLEDs 
Use 10' name b;o(lglls . 
bullonso, "",nlnll 
Iype p..,allighl! 

CamplalaK ;I . BL · l ............ • 2 ."& 

SUPtR·SIIOOI' AMPlifiER 
A super_-,siftvlI ampl,l,,, wh,Ch "" II PIC~ 
uP' pin drop.,I~leel'G'e.IIOI 'I'IOnllo"nll 
baCy', ,oom 0' as a <,iene,.1 PU'POM Ills.! 
amplol", FuIl1w,1llsolourpul . • unson 610 
11voll s.uMSanylvve olm,~e RoIqu"uS"'$ 
Ohm speilke< 

Co mplele K;I; BN ·8 ...... .... 14.86 

MUSIC L:GHTS KIT 
See mUSIC come illlve' J dllle'eni II gnls 
Ilicka' ""Irl muSiC 0' vOice On, I' ghl 10' 
Io*,. ona 10' Iha mld.,angll and on" to, It.& 
rllghsE.!ochChannlll,nd,viduallyadjUllable. 
and dllve. UPIO XlOw.IIS. G'a.1 10' parl,es . 
band mUSic . nile clubs ilnd rno'e 
Compl"eK;I. NlL · I • .... •... .. S7.1i16 

SIREN KIT 
P'0lhlce5 up ... . 'd ilnd do ... n"'lItd "'Mi l Crill! · 
ac",itticol pollce511en:!Oll"r,,,,,,ud'00ul. 
pUI . runs on 3·9 voh , . UM' 8-.$ ohm 
.pe.ke< 
r":amplele Kil . S M · ] .. . ....... 12."15 

POWER SUPPLY KIT 
~:~~,!:!rele ;~~u~~:~ ~~~P~~ p~o~ 
'0'011' al I M>P :;emv load ,egulalion. g.ood 
Irllenngandamalislle KoIIeISIf&nllormlll' 
Requ"a, 6-8"1 all Imp and 1810 lOVeT 

CO/nCIle t e Kit. PS-3L T .. ., • .•. ' • . 815 
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WIREWRAP 
PRECUT WIRE 

Why buy wlr. on roll.7 

PRECUT & STRIPPED WIRE IS: 

• flat · No more culling & Siripping by hand 
Rellfllble - GOOd, clean, uniform strip 

• Economical - Cheaper Ihan using bulk wire 

100 pcs 01 3" at 5.62 " 3'1.c:/IL 50 11 roll at 51 .99 ; .,n. 
100 PCS 016" al 1.06 = 2C/ n. 100 II. rOll 81 2.95 = 3C/tt. 
Wire K" \ ., 58.95 : 2 l / JClIl 

'30 Kyn.r stripped '" on each end. LengThs are overall 
Colors: Red,Blua.GIIHlln,Yellow.Black.Orange,whI16 
W,re packaged In plashc bags. Add 25Cllenglh lor lube, 

100 500 .!9l!!! .-. 
2'h in Ta 2." 4.3OIK 3.89JK 
3 '". .82 2.60 4.711K 4.221K 
3'lt in. .86 2.80 5.12/K 4.5S1K . ,n. .90 3.00 5.521K 4.88IK 

4 'lt m .94 3.21 5 .931K 5211K , ,n .'8 3.42 63411< 5.521K 
!I'lt In 1.02 3.65 6.75/K 5.88/K , ,n. 1.06 3.85 7.161K 6.19/K 

6'h in. 1.15 ' .05 757/K 6.52/ 1< 
7 ,n 1.20 4.25 7.!l8IK 6.85/1< 
7'lt m. 1.25 4.45 839/ K 7.18/K 
8 ,n 1.29 4.65 8.80/K 7.53/1< 

8'hin. 1.32 '.85 9.21/K 7.84/1< , 'n. 1.36 5.05 9.621K 8.17/1< 
9'It,n 1.40 5.25 10.03/1< 8.50/1< 
10 in '" 5.51 10.44/ K 8.83/1< 

Addl. In. ." .41 821K .66!K 

WIRE KITS 

#1 $6.95 . #2 $19.95 

250 3'· "0 4 '1t" 250 2'~- 250 4 ',..~ 250 , .. 
250 3'h" ''0 , .. sao 3·· 250 ,- "0 6 ''1'' 
100 •.. '00 

, .. 500 3',," '00 5'.· .. • '00 r 
500 .- 1 250 II Roll Bulk 

Choose One Color 
or ASSOr1menl 

PAGE DIGITAL 
ELECTRONICS P36 

135 E. Chestnut SI. Suite #5 
Monrovia. California 91016 

Phone (213) 357-5005 

WIRE WRAP SOCKETS 
!.:.i .!Q:?~ 25-99 !QQ-~2SO-999~ 

Spin' ." 38 35 " 29 27 
14Plo' .36 ." .32 .30 .28 .27 
16pln' .38 .36 '" .32 .30 .29 

16pln' 63 58 " 47 .. . ., 
20pln " 78 " 63 59 ,. 
22pln ' .95 .90 .85 75 .72 .70 

24 pm " . " 78 .68 .. 59 
28p,,' 1.25 ", \ ,06 95 89 " 40 pin 16' 1.55 1.42 1,25 '" '09 

Gold 3-levol Closed Entry Sockets 
End & Sloe S'ackable AU pllces Include gold 

2-level sockels available 

WIRE WRAP TOOLS 

$34.95 
HOBBY WRAP 
Model BW 630 

With Free Wire Kit 1 
($6.95 Value) 

Batteries & Charger $11 .00 
WSU 30 Hand Wrap-Unwrap Stnp Too l 5.95 
WSU 30M, for Modified Wrap 6.95 
BT 30 ExIra Bit 2.95 

INTERCONNECT CABLES 
RIbbon cable conneclors tor connec'mQ boards 10 

Ironl panels. or board to board 

SINGLE ENDED DOUBLE ENDED 

14 ein 16e,n 24~2!!!...-~~ , .. 1.24 OJ' 20' 2.24 2.4'1 337 ,,- 133 ". 2.24 233 2.55 392 
24" "2 16' 263 252 276 4.31 
48" 1.91 206 3.40 2.91 317 '08 

Ordering Information: 

• Orders under $25 and COD's. add 52 
• A ll others, shipped Ppd in U.S .... ia UPS 

For Blue Label (Air) or 1st C lass. add $1 
• We accept Visa & Maslercharge 
• Most orders shipped same day 

Dealer Inqui ries Invi ted 

8K 
BASIC 

for 
KIM-l 
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The famous high speed Microsoft BASIC 
is now available for KIM-1 . The 9-digit 
accuracy version is available on cassette or 
paper tape. 

DELIVERY FROM STOCK. 

$99.00 
$2.00 shipping and handling 

JOHNSON J4 

COMPUTER 
P.o. BOX 523 

MEDINA, OHIO 44256 (216) 725-4560 

NEW SOFTWARE 
AVAILABLE FOR 

NORTH STAR * COMPUTERS 

The following software is now being offered for use on 
the North Star disk systems and Horizon Computers. 

CP/ M'" FDOS and Uti lities 
Microsoft FORTRAN-BO 
Microsoft COBOL-BO 
Microsoft Disk Extended BASIC 
Xitan SUPER BAS IC 

From $145 
$400 
$625 
$300 

Xitan DISK BASIC 
Xitan Z-TEL Text Editor 
Xitan Text Output Processor 
Xitan Macro ASSEMBLER 
Xitan Z-BUG 
Xitan LINKER 
Xitan Package A3 (as keyed above) 
Xitan Package A3+ (as keyed above) 
Xitan Fortran IV 
CBAS IC Compiler/ Interpreter BAS IC 
MAC Macro Assembler 
SID Symbolic Instruction Debugger 
TEX Text Formatter 
BASIC-E Compiler/lnterpreter BASI C 
Accounts Receivable 
NAD Name & Address Processor 
QSORT Disk File Sort/ Merge Utility 

(A3) 
(A3+) 
(A3, A3+) 
(A3. A3+) 
(A3, A3+) 
(A3+) 
(A3+) 

$99 
$159 

$69 
N/ A 
$69 
$89 
$69 

$249 
$409 
$349 

$95 
$100 

$B5 
$B5 
$30 

$750 
$79 
$95 

Available from computer stores nationwide or order 
direct from: 

LIFEBOAT ASSOCIATES 
164 W. 83rd Street 

New York. N.Y. 10024 
(212) 580-0082 

L16 

Cf. AGf. 
S~~ J. S10at 

C.OtA\'U'tt 

NEW YORK CITY 
and 

LONG ISLAND 

IF YOU WANT PROFESSIONAL SERVICE 
IN A CASUAL ATMOSPHERE ... 

AND A LARGE VARIETY OF EQUIPMENT 

• BUSINESS APPLICATIONS 
General Ledger , Inventory , Accounts Payable . 

Accounts Receivable , Word Processing Systems. 

• GENERAL ArPLICA TIONS 
Northstar Macro Assembler , .. .. . ... .... $65 
Northstar Mailing Label Program ... . . $45 

• STOCK MARKET PACKAGE (Unique) Makes 

Makes Ticker-Tape Obsolete . 

Send $2 .00 for descriptive brochure on Stock 

Market Package . 

Sffi ~[Il B14 

THE AFFORDABLE. COMPUTER STORE T.M. 

130 East 40th Street 2721 Hempstead TurnpIke 
New York, NY 10016 Levittown, NY 11756 

(212) 889-4204 (516) 731-8116 
(Corner LexIngton Avenue) (Just East of Wantagh Pkwy) 

Tues. thru Frl. 11 to 7· • •• •••••••• • ••• ·12 to 8 
Saturday 10 to 5 •••••••••••••• • • • •• 10 to 5 



IBM® Selectric-Based 
1/0 Writers 

$249.95 
WORKING & 

CLEANED 

Excellent Hobby Printers 

Series 721731 
Heavy Duty 
81/2" Platten 

All Solenoids 
Original Documentatior 
While Supply Lasts 

Beat it with a Vidiet-Stik, a little light pen that 
lets you give any Z80 or 8080 based system a real 

run fOf its money. Vidiet-Stik piggybacks with 
your keyboard allowing you to play games. 

Select menus. Set up educational drills. Or do 
just about anything else you feel like doing. 

The pen is easily integrated into your 
system, requiring only + 5v, ground, and a 

single input bit. And each fully 
assembled and tested Vidiet-Stik 

comes with complete interface 
instructions as well as documentation 

including driver, test and game 
software. 

The price is a very light $39.95 plus 
$1.50 for postage and handling. 

(Indiana residents add 4% sales tax.) 

Vidiet-Stik. from Esmark* Inc. 
507% McKinley Hwy. Mishawaka IN 46544 

*Electronic Systems Marketing 

SUPER SALE 
These terminals are from a large airline reservation 
system. They are heavy duty and were under continuous 
maintenance. The units have been in storage. We make 
every effort to ensure that all essential parts are included . 
Most work when plugged in. No warranties are given or 
implied . 
Conversion Kits. 
1. Conversion instructons, P C board for printer only using soft
ware approach $59 .95 
2. I/ O kit makes the unit into a conversational terminal. Instruc
tions, P C board , components for a parallel or RS232 interface. 
Will work with any IBM terminal $249.95 
3. Completely converted unit and assembled interface for I/ O us-
ing kit $999 .95 

Card reader by H P with RS232 interface $299.95 
Printec line printers , parallel interface $1500.00 
Honeywell 516 & 316 mini ' s, make offer . Cables , used 11 
conductor , 100 ft with connectors $9 .99 
Electronic parts and circuit boards 1 /41b bag $4.99 

Check, Money Order, Cash. Personal checks require 3 
weeks to clear. No COD's . Units shipped UPS or PP 
collect. Prices Net FOB Tulsa 

SUPER SURPLUS SALES S55 
P.O. BOX 45944 TULSA, OK 74145 1-918-622-1058 
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Don Lancaster's ingenius design provides software 
controllable options including: 

• Scrolling • Full performance cursor 
• Over 2K on-screen characters with only 

3MHz bandwidth 
• Variety of line/character formats including 

16/32, 16/64 .... even 32/64 
• User selectable line lengths 

: TELL ME MORE! ( ) 
: ( ) SEND FREE CATALOG 

Send instruction manual for the TVT -6 Kit : 
with full operational details . $1 enclosed . 

P9 Name: -------------

:::BbA ____ Address: ___________ _ 

: ELECTRONICS, INC. City: State : Zip: -

~ DEPT. 6-K , 1020W.WILSHIREBLVD., OKLAHOMA CITY, OK 73116 • ............................................................... 

Program faster, with fewer errors 
Save time, save money, have more fun when you write programs in BASIC 

on our new combination Program Coding/CRT Layout Sheets. 
Gives you 2 form uses for the price of one. Use full 28 line x 80 colu mn 

grid area for regular program steps. To plan display layouts, simply keep 
your characters within the appropriate CRT indicator lin es, and you' ll auto· 
matically see where they'll be on your CRT screen. 

Gives you 4 extra coding lines on every sheet. Full 28 'Iine x 80 column 
coding capac ity saves you 14 sheets out of every 100, compared to 24· line 
forms, yet we offer full·size 6mm x 3mm grid blo cks. 

Works with your CRT display, no matter what brand you own. Equipped 
for both 16 line x 64 column and 24 line x SO column display formats. 

Surface-engineered to take both pen & pencil without blotching. Gives 
you crisp, sharp characters whether you write with pencil or plastic·tip pens. 

Eye-comfortable soft blue grid. All grid rulings, tints, and division ru les 
are easy on your eyes, even after hours of continuous programming. 

Bright white sheet makes your characters easy to read. Heavy 22·pou nd 
brilliant white opaque paper gives your writing contrast. 

8% x 11 size saves you money ... fits standard binders, folders, & files. 
Designed to serve professional programmers, hobbyists, and small business 
people econo mica lly. 

Your choice of looseleaf style or 50·sheet pads. Both are 3-ho le·punched. 
Th e choice is yours. 

Try a pack today. Ask your local computer store for Stirling/Bekdorf 
7SCI 's. Or use the coupon below to get them right now. r------------------------------, YES. Ru sh me the quantity of 78Cl BASIC Coding/CRT Layout Sheets 
I have indicated below: 

looseleal Pads 
0100 - S6.05 + S1.50 shpg. o two 50·sht. pads: S6.35 + S1.50 shpg. 
0500 - S14.l0 + S2.85 shpg. oten 50·sht. pads: S26.85 + S2.85 shpg. 

o Enclosed is my check for $ ----=-::-_--,-__ 
DCharge to: 0 Master Charge; o Visa Card # _______ _ 
Name ___________________ ___ 
Address ___________________ _ 
City _______ State _____ _ Zip ____ _ 

Stirling/Bekdoif ~ 
K9 4407 Porkwood 0 San Antonio, TX 78218 0 (512) 824-5643 J L _____________________________ _ 
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,TR&80" TRai80 .TIUNIO TR_"'T~" TU;aG ·TRIWlG.)r .... 

I TRS-80 I 
I SOFTWARE EXCHANGE II 
I
········ JOININONTHEFUN!!!! . 

•.....•. EXCH~~~~~~~g3~~:s'i=~ERMED I 
II....... Send (on ca~;!:~eJ~;~I~est general 'I".····.·· .• 

interest program. In return, we send 
.... you one of our Circuit Exchange , 

Cassettes (6-10 programs per tape) . I 
I ~~~~i~a:!d ~~~ti~;ta~U~a~!~~d:~~S :~~ I 

I
'." receive commissions on every program ~ 

sold. I 
~ NOTE: Looking for quality material for pro· I I jected newsletter. Interested parties contact: I 
'I' ~~~e~1 Robitalle ,I 

Milford, New Hampshire 
03055 I ~ 

I~ Wnte TRS-80 SOFTWARE EXCHANGE I 
17 Briar Cliff Drive T38 J 
Milford, N. H. 03055 

~t __ lr·_'·"' •• I>_'Ji,' __ S~"-

High Performance Cassette Interface 

For SWTPC Computers 

• FAST· 4800 Baud Loads 4K in 8 Seconds! 

• RELIABLE· Error Rate Less Than 1 in 106 BYTES. 

• CONVENIENT· Plugs Directly Into The SWTPC Motherboard. 

• LOW COST· 149.95 For Complete Kit. 

• PLUS· A Fully Buffered 8 Bit Output Port Is Also Provided. 

The TC·3 Cassette Interface Records In A Modified FM Format Similar 
To Disk Systems. It Is Edge Sensitive And Immune To Phase Reversals 
In The Recorder. 

"Designed By ProfessionaiaFor Outstanding Performance" 

JPC PRODUCTS CO. 
P.O. BOX 5615 
ALBUQUERQUE. N.M. 87185 

J12 
Term.: Cash or MC 
Shipped Prepaid 
NM Re.ideDt. Add 
4° .. Tax. 



HIGH QUALITY 6800 ACCESSORIES DESIGNED ESPECIALLY FOR THE HOBBYIST: 

• DS·68 Digisector - the first high resolution video digitizer that allows the computer random access to the bright· 
ness of any point in a TV picture, economically priced for the hobbyist. $169.95 

• PSB·08 PROM System Board - allows movement of the 1/0 portion of memory to any location in the SWTPC 
memory. You can have up to 56K bytes of contiguous RAM! $119.95 

• B·08 2708 EPROM Programmer - generates all programming voltages on board. Programs EPROMS to full manu· 
facturer specifications. $99.95 

• UIO Universal 1/0 Board - comes pre·wired for any Motorola 40 or 24 pin interface chips, maximizing available 
space for interface circuitry. $24.95 

• X·50/X·30 Extender Boards - include a ground plane and ground test point, providing noise immunity and trouble· 

• 
shooting efficiency. $29.95/$22.95 

P.O. BOX 1110 DEL MAR. CA. 92014 714-75B-2B87 

DELTA 027 

electronics 
@.=~~ (617)267-5900 

I PRO FE SSIONA L- PERSONA L 
(NEW) COMPOSITE VIDEO 
MONITORS .. 12" CRT , 14 
MHZ, lI D OR 220 VAC, 
COMPACT, 5 HIUlATED 
WALNUT-GRAINED CABINET 
All CONTROLS ON SlOE. 

5174.50 

NEW ASCII KEYBOARDS .... . 
MICRO - SWITCH (WITH DATA) 

53 KEyS ........... 549.50 
(All TTY CODES) 

590 Commonwealth Ave. PHONE OR MAl l ORDER 
(617) 267 - 5900 

Boston, MA OlliS 

NEW EXECUTIVE KEYBOARDS ! 
72KEYS .. SOfiE LIGHTED . . 
NON-ASCII, EA SY TO PER 
SONAL I ZE WITH AN ASCII 
ENCODER CHIP . SIMU LATED 
WALNUT GRAINED, (MATCHES 
MONITOR) ..... $44.95 

CRT MONITOR 
NEW COMMER CiAL QUALITY 
SETCHEll CARLSON TTL .. 
INPUT, P39 OR P4 . .... . 
PHOSPHOR. 18MHZ BAND-
WIDTH . . .. . ..... 5148.50 

WE ACCEPT; VI SA , BAC, MC, CHECKS , OR MONEY 
ORDERS ... I NClUDE APPROX. 10% EXTRA FOR SH IP
PING/HANDLING CHARGES . .. EXCESS REFUNDED . . . 

VISIT US AT OUR NEW lOCATION IN BOS TON !! 
OVER 5000 ITEMS IN STOCK . .. . 

BURROU GHS (NEW) SE LF -SCAN 
ALPHA NUMERIC DISPLAY S ... 

\ 
IS CHARACTERS WITH 5X7 DOT 
MATRIX . . HIGH CONTRAST .. 112 
CO LUMN .. WITH APPLICA TI ON 
DATA.. $79 . 50 

78KEYS .. . ....... . . 561.75 NEW lITTON A8S91 COMMERCIA L 
(PROFESSIONAL QUALITY DUAL DRIVE DIGITAL CASSETTE 

!iiiilll;~~ SYSTEfl .. .. INC l UDES CA8INET, CONTROLS, POWER SUPP LY, AND 
All lOGIC ... 50 CPS I/O TRANS· 

82 KEYS ...... !.$64 . 50 ~gD·i~ m m:'S~mG~E50K 
(EASY TO PERSONA LI ZE) \";:;::"::'=:"':::=--L-.-.-.. ~b::;;;;;;;;;;;;;;.d!dl x 8/DRIVE .. EXTENSIVE MANUALS 

-.. . .. {1i 
n : EI:ii: ~l[t:n:Y 

VOL TS MIPS NOTE ; STO~ PRICE 

+5 4.0 RJL B301 529 
+5 10.5 RTL B302 555 
+5 12.6 RTL B3 12 565 
+5 13.0 RTE 8314 562 
+5 16.0 RTL B315 582 
+5 20.0 RTL BJ I 6 595 
+5 3 I. 0 RT l B317 SI35 
+5 24 . 0 RTl B318 598 
+5 32.5 RTE B319 5138 
+5 74.0 RTP B370 5198 
+5 74 . 0 RT l B321 5198 
+12 2.5 RTL B323 521 
+12 5 . 0 RN B324 $38 
+ 12 7.3 RTL B325 544 
+12 10 . 0 RTL B327 575 
+12 10 . 5 RTE B328 565 
+12 16.0 RTL B329 590 

~ t I r I ! h: ~ ! ! ! 

VO LT S AMPS 

+12 
+15 
+6 
+1 3 . 5KV 
+10 TO +20 
+90 

26.5 
9 . 5 
5.0 
. 3 IN A 
1.5 
1.0 

_+24 20 

l+4.25 ISO 
+12,-12 5.0 
- 36 I. 0 
+4.6 T06.B 0-70 
+12 TO +15 .4 
R REGULATED 
X UNREGULATED 
N NEW-GUARANTEED 

RTL 
R1L 
RN 
RN 
RNPV 
XN 
XN 
RNEH 

RTV 
RTL 

T TESTED & GUARANTEED 

B330 
B331 
5451 
5356 
5311 
5154 
B332 
83 36 

833 8 

.. 5670.00!! 

PRICE TEKTRONIX 310A SCOPE RECONDITIONED/GUARANTEED 
~- TEKTRONIX 545A SCOPE RECONDITIONED/GUARANTEED 
5144 TEKTRONIX 535A SCOPE RECONDITIONED/GUARANTEED 

590 DUAL TRACE PLUG- I N CA" .. . 
529 FAST RISE "l " PLUG-IN .. . 

$385 
5575 
5395 
5160 

594 

NEW PRECISION JOY STICKS WIT H 4 lOOK POTS 2 FORS9.50 
514 
525 
$14 
548 NEW EKG STR I P CHART RECORDER ./EVENT MARKER .. .. 595 

5137 ] FACTORY R~C~:~~TIONED TOUCH TONE PAY PHONES . . .. 
585 

VISIT OUR NEW STOR E AND MAll ORDER 
WAREHOUSE NEAR KENMORE SQ. , BOSTON. 

PLACING ORDERS FOR POWER SUPP LIES, 
ALTERNATIVE CHOICES IF POSS I BLE . .. 
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NEW SOFIW ARE 
AVAILABLE FOR 

MICROrOLIS™ 
The following software is now being offered for use on 
the Micropolis MetaAoppy and MacroAoppy disk 
systems. 

CP/ M'· FDOS and Utilities 
Microsoft FORTRAN·80 
Microsoft C080L·80 
Microsoft Disk Extended BASIC 
Xitan SUPER BASIC 
Xitan DISK BASIC 
Xitan Z·TEL Text Editor 
XHan Text Output Processor 
Xitan Macro ASSEMBLER 
XHan Z· BUG 
Xitan LINKER 
Xilan Package A3 (as keyed above) 
Xitan Package A3+ (as keyed above) 
XHan Fortran IV 

(A 3 ) 
(A3+ ) 
(A3, A3+ ) 
(A3 , A3+ ) 
(A3. A3+) 
(A3+) 
(AH) 

Xitan DATA BASE MANAGEM ENT SYSTEM 
CBASIC Compiler/ Interpreter BASIC 
MAC Macro Assembler 
SID Symbolic Instruction Debugger 
TEX Text Formaner 
BASIC·E Compiler/ Interpreter BASIC 
General Ledger 
Accounts Receivable 
NAD Name & Address Processor 
QSORT Disk File Sort/ Merge Utility 

From $145 
$400 
$625 
$300 

$99 
$159 

$69 
N/ A 
$69 
$89 
$69 

$249 
$409 
$349 

$1.250 
$95 

$100 
$85 
$85 
$30 

$995 
$750 

$79 
$95 

Available from computer stores nationwide or order 
direct from: 

UFEBOAT ASSOCIATES 
164 W. 83rd Street 

New York. N.Y. 10024 
(212) 580·0082 L16 

WIREWRAP 
PRECUT WIRE WIRE WRAP SOCKETS 

Why buy wlr. on rolls? 1.:.2. 10-2' 25-99 .!f!Q~ 250-999 IK-5K 

PRECUT & STRIPPED WIRE IS: 

Fill - No mo re cull ing & str ipping by hand 
• ReUebt. - Good , c lean, uniform st rip 

EconomlCIII - C heaper than using bulk wire 

Precut Wlr. Bulk Wlr. 
100 pc s or 3" al $ 82 ' 3'/.clll 50 II rO ll al $1.99 : "/n. 
100 peS 01 6" al 106 ' :K/ tt. 100 11 rOll al 2 95 : )e/n. 
Wore K,I I al $695 ' 211"111. 

• 30 Kyn. r stripped 1" on each end. l engths are ovelall 
Color. Red.Blue.Green .Yel1ow.8 1.ck.Orange.Whlle 
Wile plckaged In plU I' C bigs Add 25C/length lor tubes 

~ sao '000 5000 
2'h In 78 "" " 30/ K 389/K 
3 '" 82 260 4 1llK 4.22/ K 
3.,., on 86 2.8() 5.I2IK 4.55/K 

90 3.00 5.5?JK 4.881K .. 3.21 593fK 521 /K , 
'" 9. 3<2 6l4IK S.521K 

5 ''1 on 1.02 365 6.15fK 5.861K 

• '" ' .06 385 I1G/K 6 t9/K 

6· .... in '" 4.05 7 57:K 652/ 1( 
7 '" 1,2<J 42' 7.P8fK 6.85/K 
l'h In '" 44' 8 39fK 7 18fK 
8 '" '29 <6, ' WK 753/K 

8 'hon '32 <8, 9211K 7 84/K 

• '" ,,. 
'0' 9.621K 811/1< 

9' .... 'n "0 5.25 lO03/K 8.50/K 
to on '" ' " 10 44/K 8.8J/K 

Addl,n ' 0 82lK .66/ t< 

WIRE KITS 

It1 $6.95 112 $19.95 

250 3" 100 4 .... ·· 250 2'1;" 250 4',, " 250 6" 
'>00 3" 250 5" 100 6 ' .. ·· 
500 3 ',,- 100 5'~- 100 7" 
500 4" I 250 II RoIL Bur" 

250 3.,," 100 5" 
100 4- 100 6-
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Choose One COIOf 

PAGE DIGITAL 
ELECTRONICS P36 
135 E. Chestnut St. Suite N5 
Monrovia. California 91016 

Phone (213) 357·5005 

8pln' ., J6 35 31 .29 21 
14pon' .J6 .3' 32 .30 .28 .21 
16p,n' .3' .3' .34 32 30 .29 

'8pln' 63 sa " 47 .. ., 
20p," .. 18 " '3 " .. 
22pln' .95 90 85 .75 .12 .10 

24 pon " 84 18 68 ... " 28pUl ," ,,, '08 95 .69 82 
40pon '" '55 '" ," '" "" GOld 3 ·le~e l Closed En' ry Sockets 

End & Slue Sl l\ckable All prices Include 0010 
2·le"81 sockets available 

WIRE WRAP TOOLS 

$34.95 
HOBBY WRAP 
Mode l BW 630 

WIt h Free W,re Ki t 1 

($6.95 Value) 

Ba tteries & Charge r $11 .00 
w S U 30 Ha nd W ra p -Unwra p S trI p Too l 5 .95 
WS U 30M , lor Mo dif ied Wra p 6 .95 
BT 30 Extra Bi t 2.95 

'" 12" 
2"" 
48" 

INTERCONNECT CABLES 
RobbOn cable connectors lor connecung bOlrdS to 

Ironl panels. 01 board to bOard 

SINGLE ENDED DOUBLE ENDED 

14 !;!,n IS!;!,n 24!;!'" 14~~ 

." ,,. 20' 2" 2" 337 

'33 '" 2" 233 2.55 392 
1.52 '" 263 2.52 276 <3' 

." 206 3<0 2" 317 '08 

Ordering Information: 

O rde rs u nde r $25 and CO D's , add $2 
• AU o the rs , Shipped P p d in U.S. via UPS 

Fo r Blue La be l (Air) or 1s t Class , add $1 
We acce pt Vis a & Maste rc h a rge 
Most orders s h ip ped same d a y 

Dealer Inquiries Invited 

Reduce prDgr~ 

3 
3 _. 
::J 

UJ 
DATA1·K RESIDENT 
ASSEMBLER/EDITOR 
fOR THE 
MOS TECHNOLOGY 6502 
The DATA l-K resident assemblerfedi to r is the new, 
efficient :lpproach to the assembly of microcomputer programs. 
All assemble r ed itor functions a re perfo rmed entirely 
wi thin memory. I n most cases t here is no need fo r a specia l 
computer syst em! Program with the DATA I·K on the 
sys tem which will u lt ima tely make use 01 the object code . This 
not only lowers the initia l cost of a development syslem but grea tly ALSO ... V ... lLABLE mC"'SSETTE 

decreases the amount of time spent on program debugging. 

The DA TA I ·K assembles fast -ove r 600 ti nes per minu te-and uses 
the standard MOS Technology Assembler Language. The DATA 1·K 
features a truly genera l purpose line o r iented tex t editor wit h erro r correction and 
paged output capability. The DATA \-K is currently in use by: General Electric, Western 
Electric, Eaton. Monitor Systems. the Universi ty of Cincinnau. and many o thers. 

It is pre~ently ava ilable on KIM· ) format paper tape o r cassette and it includes one year 
warranty and update. 

Price: $250.00 

Available from Johnson Computer, P.O. Box 523. Medina, OH 44256. Phone: f2 161 725·4560. 
Terms: Payment wnh order/ add 52.00 sh ipping and handling/add SI0.00 fo r cassette verSIon. 
Delivery: stock to 30 days. 

JOHNSON J4 
COMPUTER P. D. BOX 523 MEDINA , OHIO 44256 

.. . that name to remember 

NEW PRODUCT RELEASES 

8K DATA EPROM 
EPROM ACQUISITION PROGRAMMER 

4 x 2716 32 CHANNELS 4 x 2716 CAPACITY 

4K OR 8K MODES 8 BIT 100,u COpy MODE 

DUAL 4K MODE 
SEC CONV . SI NGLE/DUAL 

SOCKETED ±O.5% ACCURACY PROG. MODE 

EPROMS RANDOM CHANNEL 2 ZIF SOCKETS 
• SELECT • 

S149.95 KIT • S49.95 KIT 
S99.95 KIT 

WASATCH FEATURES 

5 VOLTS. 44 PINS. 4.5" x 6.5" CARDS 

'DVasa~ch 
SEMICONDUCTOR PRODUCTS W13 

25 SOUTH 300 EAST SUITE 215 SALT LAK E CITY. UTAH 84111 714 17321374 

n 
o 
III 
rt 
III 



DISK ASSEMBLER 
and 

DISK EDITOR 
Both programs read and write disk files; file size not 
limited by memory. Assembler will assemble up to 
ten source files at a time; permits modular pro
gramming with programs easily relocated by 
reassembling at the desired address. Editor does 
not use line numbers; it searches for strings. Lines 
may be inserted, deleted and displayed. Large disk 
source files allow programs to be fully commented. 

ASSEMBLER/EDITOR on disk 
with users manual...$30 

COMPUTER SYSTEMS DESIGN 
906 N. Main Wichita, KS 67214 

DEALERS INQUIRIES INVITED 

LOW COST 
VIDEO TERMINAL 

Shown with 
RCA 9" TV 
(Optional) 

aU/ETL Y REPLACE THA T MECHANICAL TELEPRINTER 

Connect it to any transformer powered B&W TV with a 
simple video input modification . Or. we can provide a 
popular brand 9" set with the necessary modifications that 
can still be used for TV reception. 

* Finest quality long life keyboard - with repeat 
* 16 line by 64 character display 
* Upper case ASCII character set 
* Full performance cursor with dedicated keys 
* Auto scroll. auto line feed. and auto return 
* Switchable baud rate: 110 thru 2400 
* Interface: both RS-232C and 20 mA current loop 
* Quartz crystal timing 
* Sturdy metal case 

Fully assembled Video Terminal $350 
Modified 9" TV $100 

(Available only with terminal) 
Call or write for additional information MC and VISA 

MICROTYPE INC. M50 
ACCEPTED 

404 E. Park. Plano. IL. 60545 (312) 552-7074 

A VERY GRAPHIC 
DEMONSTRATION: 

GOT-O is a graphics card designed as a direct plug-in to the 
S-100 bus. It creates a one-to-one map between its 3K of 
completely addressable on-card memory and the generated 
high-resolution video display (128 H x 192 V). GOT-O is 
easily programmed and can be used with BASIC as well as 
machine languages . Numerous programs are available, 
including universal- curve- and bargraph plotting, as well as 
programs for business applications. GOT-O is available for 
immediate delivery, completely assembled and burned-in, 
for only $235. Write for complete information . 

DIVERSIFIED MICRO 
PRODUCTS CORPORATION 

026 
56 Sicker Road , Latham, New York 12110 518/783-0813 
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p COMPUTER BOARDS 
.,,\\ CPU WITH SERIAL PORT 

<..,.' 8080A ••• 5·100 
\\'" SINGLE BOARD 

Now it's easy - with a CPU Board which 
includes an on·board serial port. This 2 MH z 
CPU Board talks directly to your terminal 
by 20 ma current loop or RS·232. Baud rate 
selectable from 110 to 9600. 

ASSEMBLED AND TESTED . . . ONLY - $195 

.tl.' AUDIO CASSETTE INTERFACE 
<.",' WITH 3 PARALLEL I/O PORTS 
~" 5·100' •• SINGLE BOARD 

Your best choice for mass storage. This 
board includes 3 parallel 8 bit ports, a tape 
motor control (on·off) and a driver for ex· 
ternal data I/O monitor lamp. The 3 PIO 
port common handshake signal lines are 
independent of data lines. 

ASSEMBLED AND TESTED ... ONLY - $195 

OUR 20th YEAR OF ELECTRONIC EXCELLENCE 

~~® N13 

I_~~' I_,INC. 461 Laboratory Road 
,- Oak Ridge, TN 37830 

615-482-4041 

501-20 SOFTWARE 

ALS·8 UTILITIES, cassette 1/0 roulines (ALS·B 
source) ........... $15.00 

SOFTPAC #1, 4 games: STAR, BLACKJACK, 
CRAPS, WAR . (Basic 5. 16K) . $18.00 

BLOCKADE, video action game for 2 players. 1 
keyboard. (machine code, BK) .... $14.00 

Sol-20 DIAGNOSTIC checks user RAM, system 
RAM, SOLOS, keyboard, video, cassette interface. 
(machine code. BK) . $45.00 

CALENDAR & TIME, Gregorian calendar & digital 
clock. (Basic 5. 16K) . . $10.00 

DIRECT REDUCTION LOAN, amortiZation schedule. 
(Basic 5, 12K) .. $10.00 

ACCOUNTS RECEIVABLE (requires Ex. Casso 
BASIC, 20K, 2 recorders) ................ $25.00 

SMARTMOUTHED BLACKJACK, Las Vegas style 
(Ex. Casso BASIC, 32K) ................. $19.50 

BIORHYTHM specify Basic 5 Version (16K) or Ex. 
Casso BASIC (24K) . $19.50 

IMMEDIATE DELIVERY, ONE YEAR WARRANTY 
All orders shipped C.O.D .. or prepay with 3% 

added for freight. Texas residents add 5% sales tax. 

C:!f:tJPUTHt! p,*a T C80 
926 N. Collins Arlington, TK 76011 (817) Metro469-1S02 

Canadian 
8K MEMORY KITS 
M1-Fast Signetics 21 L02·1 RAMs with 20 
pages of Documentation-solder mask Low 
power Schottky-S·l00 Bus-FUll Buffering 

$179.95 

M2-as above with DIP switch address select 
and Robinson Nugent IC sockets on Iy $199.95 

MEM1-WAMECO bare board as used In 
above kits $39.95 

Write for Info on WAMECO CPU and other 
S-100 bare boards. 

ORTHON COMPUTER 
IORTIlO .... HDlDIHGS LTD) 
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r----------IIIIfI!I-., 
: New TRS-80? I 
I Put your TRS-80 to work... I 
I 

entertaining and educating with I 
our programs ... some old, some I 

I new, some borrowed, none 
I blue ... One-to-one duplication for 

flawless loading. 
Space And War Games 
Bomber Pilot, Lunar Lander I 
and II, Star Wars I and II. 
Random Chance Games 
Hockey, Darts, Roulette, Craps, 
Slots, RSP, Acey Ducey. 
Strategy And Number Games 
Hammurabi, Bagels, Digits, 
Stars, Hot 'n' Cold, Golf, Piles. 

Postage paid $6.00 each or 
3 for $15.00 from 

CLOAD HOUSE S53 

Box 524, Mercer Island, Wa. 98040 1..-----------..1 
vn~ ~~ml!eff!~linli.f 
RECIPES (programs) on CASSETTE 
TAPES for your hungry TRS 80-with 
lots of graphics I! 
All programs written to run on your TRS 
80-Levell (4k or more RAM). 
Free COOKBOOK (catalog) of cassettes 
with other recipes (programs) included. 

CASSETTE 8010: U.F.O. Battle. 
Checkbook. Draw Poker. Pile High. 
Poker Dice. Snoopy (graphic). 
CASSETTE 8020: Monthly Minder. Slot 
Machine. Dart Throw. Venus Touch
down. Number Guess. Tic Tac Toe. 

$ 9.50 per cassette, $18.00 for both. 
Send Check or Money Order to: 

THE COMPUTER PANTRY C82 
2224-C Old Middlefield Way 
Mountain View, CA 94043 

(415) 964-4175 
The Pantry pays postage and tax!! Prompt Delivery 

[ TRS - 80 J 
SPECIAL PROMOTION SALE 

Save 10% plus, NO TAXES will 
be charged on out of state ship
ments. Units Delivered in Continen
tal U.S. 

You can also save 10% on other 
fine Radio Shack® products we 
carry. 

Offered exclusively by 

Radio Shack® 
Authorized Sales Center 

1117 Conway, Mission, Texas 78572 
Radio Shack® warranties will be 
honored by your local Radio Shack® 
store. (512) 585-2763 

t.: -.. ~~ P38 
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PROFESSIONAL SOFTWARE 

GENERAL LEDGER FEATURING: 

*Multip le Debit-Credit Entries 
"'Comment Field 
* Secu rity Check 
* Extensive Error Checks 
*User Oriented - with manual 
*Many Additional Features 

System Requirements: 8K Free 
Memory, North Star Basic (CP/M 
available soon), Specify 1 or 2 
Drives. Price: $50.00 

Ask about our other business, 
educational and scientific soft
ware. 

• 

ECOSOFT 
P.O. Box 68602 

I ndianapolis, IN. 46268 

ATTENTION 

E34 

• APPLE II OWNERS 

Southeastern Software announces 
ready to run programs on tape for 
your computer . . _ 

Send $5.95 plus 5()¢ postage and 
handling for demo tape and sample 
newsletter designed for Apple II 
owners. 

Demo tape inc/udes I game and 2 
general interest programs. Specify . 
if you want tape to run in BASIC, 
Applesoft or Applesoft II. 

SOUTHE:ASTE:RN SOFTWARE 

~ 
7270 Culpepper Drive S52 

New Orleans, LA 70126 



COMPUTER 
SHOPPING? 

The computer Data Directory can 
save you hours of time in locating 
computer products and company ad
dresses . Contains Profiles of over 
675 small computer manufacturers, 
stores, distributors, publishers, and 
electronic dealers. All addresses are 
up·to·date and at your finger tips! 
Over 100 pages. I neludes reader 
service card to all firms listed . De
finitely a useful reference source. 
Order you rs today ORDER TODAY 

Only $4.98 
Plus $1.00 Postage and Handling 

SATISFACTION GUARANTEED 
OR YOUR MONEY BACK -----------------T.,li/;r fJ,7i:r 0i"£"'C1 

' ''The I ndex of Small Computer Products and Companies" 

Box. 598 Cleveland, Ohio 44107 

Please send me __ copyiies) 

State 

Enclose $4.98 Each (Plus one 

JOHNSON J4 
COMPUTER P. O. BO X 523, MEDINA, OHIO 44256 

iI •• ~ •• (216) 725-4560 .. ; 
'f., 

FINALLY! 

H~ inc. FLEXIBLE DISK SYSTEM FOR KIM 
Features: 

*Top Quality Industrial Grade Controller 
* Proven High Reliability Disc Drive 
*Line-Numbered Text Entry and Editing 
* A Powerful Command Structure 
* Adaptation to any 6500 Based System 
*Capability for User Defined Commands 
*Complete Compatibility with KIM 
*Multiple Resident Files 
* Indexed and Non-Indexed Disk Storage 

Complete 90 Day Parts and Labor Warranty 

HI:E FILE ORIENTATED DISK SYSTEM 

"FODS" 

Includes: 
* Full Size Sykes Drive 
*6502 Based Controller 
*Power Supply 
* FODS Software 
*Cables, I nterface Card 
*User Manual 

commodore Radio Shack 

PET TRS-BD 
EITHER WA Y ... We've got software for you! 
You can find out what our customers already know-Person.al 
Software consistently offers great software products. Check out the 
programs below-they each represe'nt many man-months of expert 
programming. effort. We 're sure you'll be pleased with the res·ults. 
6502 ASSEMBLER IN BASIC by Dan Fylstra for 8K PETs: Accepts all 
standard 6502 instruction mnemonics, pseudo-ops and addressing 
modes. Evaluates binary, octal, hex, decimal, and character 
constants, symbols and expressions. Assembles object programs 
anywhere in memory. Includes one and two pass versions of the 
assembler, text editor and disassembler, with a 30 page manual and 
PET machine language programming hints ....... .... ..... $24.95 . . 
MICROCHESS 1.5 by Peter Jennings for 4K Levell and II TRS-80s: In 
Z-80 machine language, easily loaded from cassette using the 
CLOAD command (TBUG is not needed) . Uses standard algebraic 
chess notation to describe moves, and checks every move for legality. 
Handles castling and en passant captures. You can play 'white or 
black, set up and play from special board situations, or even watch the 
computer play against itself! With 3 levels of chess play . . .. $19.95 
BRIDGE 'CHALLENGER by George Duisman for 8K PETs and 16K 
Level II TRS-80s: You and the dummy play four person Contract 
Bridge against the computer. The computer will deal hands at random 
or according to your criterion for high card points. You can review 
tricks, swap sides or replay hands' when the cards are known. No 
longer do you need four people to play! ......... ... ..... .. $14.95 

ORDERS: Check, money order or VISA /Master Charge accepted; 
programs and cassettes guaranteed. Our catalog describes many 
other great software products, including an ASTROLOG Y program, a 
FOOTBALL game, a GRAPHICS utility package and many others. For 
your free copy, send a letter giving your PET or TRS-80 serial n'umber, 
memory size, and your most wanted software product. 

I V/S4· 1 Personal Software™ • 
P.O. Box 136-K9, Cambridge, MA 02138 

VISA/MC telephone orders welcome at (617) 783-0694 

COMPARE 
AND SAVE 

LIST 
PRICE 

IMSAI8080 Kit 69900 

North Star MDS A Kit 69900 

with Powet Supply, plus 
Cabinet and 3 Extra 
Diskettes 79050 

Horizon I Kit 159900 

Check Our Prices on: 

OUR 
CASH 
PRICE 

56995 

58995 

65995 

133900 

Cromemco, Xitan, IMSAI, Vector Graphic, 
Sanyo, Hazeltine plus most other 

major lines. .' 
Above Prices Include Cash Discounts. 

Shipping Charges Extra . 
Subject To Available Quantities. 

Bus .. 
Address. 

5-~[)[) ... n(:. 
7 White Place S60 

Clark, N.J. 07066 
Interface ... (201) 382-1318 
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MARKETLINE SYSTEMS, Inc. 
2337 Philmont Ave. M17 

Huntingdon Valley, Pa. 19006 
215/947·6670· 800/523·5355 

D.C. METRO AREA 
TYSONS CORNER, VIRGINIA 

THE 

COMPUTER SYSTEMS 
STORE 

MICROCOMPUTERS & PERIPHERALS 
HOME. SCHOOL & SMALL BUSINESS 

FEATURING 

Small Business Systems Complete with 
Application Software Including 

Word Processing 

DEALERS FOR 
Commodom Pel 
Processor T echrdogy 
PoIymO<pllic 
Cromem::o 
Sou1hwe51 Technical 
MicrcrComputer 
Business Systems, Inc. 

Lear Siegler 
Diablo 
Teus Insln.ments 
DEC 
North Slar 
Anderson Jacobson 
Books & Magazines 

1984 Chain Bridge Rd. 
Mclean. VA. 

703-821-8333 C73 

• TRS-SO 16K RAM. 
CONVERSION KIT 
SAVE OVER $125.00! 

This easy-to-use kit contains 8 
dynamic memory chips UPD416 (1 X 
16K) and instructions on converting 
your 4K TRS-80 to 16K. 

ONLY $165.00! • CAll YOUR ORDER IN 
(404) 458·4690 VISA 

BELTRBNIKS 
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PO BOX 29363 028 

ATlANT A, GA 30359 

SELECTOR II ... 

- AN ON·LlNE REPORT 
GENERATOR 

- AN ON· LINE FILE 
MANAGER 

- REQUIRES NO 
PROGRAMMING 
EXPERIENCE 

- FOR CP/ M / MICROSOFT 
EXTENDED DISK BASIC 
USERS 

SELECTOR II extracts selected 
information from your files ac
cording to your requirements. 
sorts it. and prints it in a formatted 
report. 

Permanen t license price 0 f $225 
includes year maintenance. 
Supplied on 8" single-density dis
kette. with user's manual. 

Master Charge or Visa accepted. 
MICRO-AP M51 

8939 San Ramon Road 
Dublin. CA 94566 

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 I/O connector. 
Control boxes can also be used with the 
game Dragon Maze 

Hardware and software cassette
$49.95. (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 B28 
Northhaven Sta. 
Dallas, Tx. 75229 

UNUSUAL SOFTWARE FOR TRS-BD! 

$10.00 each, on cassette 

UTILITARIAN PROGRAMS 

eS·7 LEND OUT-A program jam-packed with automalic and 
semi·automatic fea tures! For keeping track 01 items you 
lend to other peop le. Automatica lly assigns to a loaned item 
an identificat ion number and files this number on lape along 
with such information as: whallhe item is. who borrowed iI. 
and the date it was borrowed. Program updates t ile when 
item is returned without affec ting the rest of the file. Plus 
even more feature s! 

es·s ITINERARY- Prepares a personal itinerary. Stores memos 
with the ir appropria te limes in c hronological order. WIll 
recall itinerary as a whole or in paris. Even alter an ilinerary 
is filed , a new memo can be inserted inlo it between any two 
previously filed memos. MOle! 

SCIENTIFIC CURIOSITIES 
es·, BIOFORECAST More advanced than biorhythm , Uses 

more exact non·s inusoidal functions . Gives not only the 
th ree cyc les, but a lso their in terac t ions. More! Wi th speCial 
interpretation charI. 

CS·2 ORBIT -4 program s f igure da ta on orbits around the earth 
and sun. 

CS·3 INTERSTELLAR-Predicts fac ts concern ing pOSSIb le 
voyages to more than 30 dillerenl sl ars al relatiVIst iC 
speeds. 

'Add $1 .00 postage & handling. All prog ram s Level ·1. 

COiii5Ulrex <> C8G 

__ PO Box 536 Inman SC 29349 _ 

SURPLUS ELECTRONICS 

ASCII ASCII 

IBM SELECTRIC ® 
BASED I/O TERMINAL 

WITH ASCII CONVERSION 
INSTALLED $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. W1G 
10 FLAGSTONE DRIVE 
HUDSON, N.H. 03051 
Phone orders accepted using VISA 
or MC. Toll Free 1-800-258-1036 
In N.H. 603-885-3705 

AD-68A ANALOG-TO
DIGITAL CONVERTER 

- 8 analog input channels 
- Occupies one SWTPC 6800 1/0 

slot 
-Quality components and PCB 
-Complete documentation 
-gO day full warranty 
-Assembled and tested 
$39.95 1 ...... -1 • 

Available from your local dealer or 
factory direct. Write for additional 
information. 

@ 
INNOVATIVE TECHNOLOGY 

124 
5 10 Ox ford Park 

Garland , Texas 75043 
(214) 270-8393 



P.E.T. TM PRODUCTS 
NEECO now has many products available for your Com-
modore P.E.T.-We Invite software authors to contact us 
concerning our 25% Royally Program. 

SOFTWARE: Too many programs to list here! Call 
NEECO and ask us to send you our free Soft · 
ware/Hardware Products Directory! 

THE MUSIC eOXT":Music composer and sound effects 
generator. Allows you to compose and hear music on 
your P.E.T.-Program/Hardware allows you to display 
notes, HEAR t he notes, save pages of music on tape for 
ptayback tater, much more! The MUSIC BOXTI• displays 
the notes as a song Is played ! -Allows you to add sound 
effects to your own programs!-Endless possibilities! 
-All cassette software. plug-In hardware and MUSIC 
BOXTl'lnstruction book for only S49.95!-MUSIC BOXTI• 
fil s right Ina ide your P.E.T.!-No assembly required at all! 

DUST COVER: PROTECT YOUR PET! Cover your P.E,T.'s 
delicate circuitry and keyboard from dust and spills! 
Heavy, clear vinyl plast ic cover shows oft your P.E.T. 
while protecting It from dust and unwanted sticky fin · 
gers! ONLY $17.95 

VISA OR MASTERCHARGE Phone Orders Accepted!( + 4%) 

NEW ENGLAND ELECTRONICS CD. 
248 Bridge Street, Springfield MA 01103 

(413) 739-9626 N12 
" Authorized Sales & Service on the 

Commodore p.E.Tn. Computer" 

RE LI AIl L E A PPL E SOFTWARE 

NOW AVA ILABLE ON CASSETTE 

I . Ra inbows's POI·of-Gold, Vol. 1 - 49 BAS IC programs $49 
2. Oevils Dungeon 10 
3. Black Jack - graph ics. 1-2 players 10 
4. Apple Checkbook 20 
5. Applevision - H i ·resolut ion graphic/music demo 15 
6. H i-Resolut ion Life 10 
7. App leodian - Iri sh Jig Composing algorithm 10 
B. Mlcrachess 15 
9. Income Tax - 1040, Schedules A & B 25 

10 . Apple S;artrek/Starwars 10 
II . Mlcroproducts Apple Assembler 20 
12 . CirCUit Lagle Deve lopment Aid - 255 ga tes max imum 10 
13. InvenlOlY - allows for user field de f ini t ions 35 
14. Apartment BUilding Cost AnalYSIS - needs Applesoft 15 
15. Memory Verify 5 
16. Morse Code Tra iner 10 

Send Check or Money Order, sorry no stamps or C.O.D .. to: 

RAINBOW R12 

COMPUTING INC. 
10723 White Oak Ave., Dept. KB 

Granada Hi lls , CA 91 344 
(213) 360·2171 

California Residents add 6% sales tax 
Allow 3-4 weeks for del ivery 

Key m Electronics 

FUIIA~slon.I~. ". , 

Keyboard KII, Model 158 ~ 
• Full 128 Character ASCII. Trl -Mode MOS En
coding • MOS/DTUTTL Compatible Output • 
Two· l<ey Ro llover • level and Pulse Strobe. 
Shift and Alpha Loc k • Selec table Parity • 
Posit ive o r Negat ive Logic • All New. OEM 
Grade Compo nents • Go ld Contact, Low 
Bounce Key Switches • Rugged G· I 0 Printed 
Circuit Board • Low Power Consumption . 
and More 

Model 756 Keyboard Ki t . 
Mo del 70 I Plast ic Enc losure . 
M o del 702 Steel Enclosure. 

. . . $69 .95 
. $ t4 .95 
$29.95 

Send lor catalogue 01 other NEW merchandise, 
SemiS, Sockets, ICs, Res., Caps, and MORE. 

N.Y.S. Residents Add 4% Sales Tax 

Send to: Key Electronics 
P.O. Box 3508 

Schenectady, NY 12303 K14 

,------------., MewTRS-80? 
Put your TRS-80 to work ... 
entertaining and educating with 
our programs ... some old, some 
new, some borrowed, none 
blue . .. One-to-one duplication for 
flawless loading. 
Space And War Games 
Bomber Pilot, Lunar Lander I 
and II, Star Wars I and II. 
Random Chance Games 
Hockey, Darts, Roulette, Craps, 
Slots, RSP, Acey Ducey. 
Strategy And Number Games 

. Hammurabi, Bagels, Digits , 
Stars, Hot 'n' Cold, Golf, Piles. 

Postage paid $6.00 each or 
3 for $15_00 from 

CLOAD HOUSE 553 

Box 524, Mercer Island, Wa.98040 ... 

~-----------
RECYCLE(D) 

COMPUTERS 
BU Y I~ SEL L )~ S WA P 

Hardware & Software 
NEW PRODUCT ANNOUNCEMENTS 

Mailed 1st C lass every 3 Weeks 

I yr. ( 18 issues) i:t $3.75 

ON LINE ""'W'" 
02 

24695 Santa Cruz Hwy . • Los Gatos, CA 95030 

INTERFACE 
BIOFEEDBACK EQUIPMENT 

TO YOUR COMPUTER! 

We have a w ide va r iety 01 bio feedback moni tors to measure the 
following physiolog ical va riables: 

Variabl e Monitor Price Monthly Rental 

Elect roencepha lograph 5299.50 $50.00 
(B rain Waves) 

Electromyograph $350.00 $62.50 
(Surface Musc le Activity) 

Skin Tem pera ture $ 129.95 $35.00 

Galvanic Sk in Response $ 99 .50 $35.00 
(Skin Resistance 

between Fingers) 

All o f the above systems use 9 vo lt batteries, and are shipped wit h 

batteries , ready to operate . All requi re an oplo·iso lator (575.00 pu r· 

chase, $251mo. ren tal) to minimize noise pick·up from your computer . 

For comp lete literat ure and prices send $2.00; credi tab le towa rd 

purchase o r ren tal. ------
DEPA RTM ENT C 

The Biofeedback Instrument Company 
255 W. 98th Si reel 

New Yo rk , New York 10025 834 

PET SCHEMATICS 
Another First From "PET-SHACK" . 

For only $34.95 you get: 
24" x 30" schematic of the CPU board, plu s oversized 
sc hematics of the Video Monitor and Tape Recorder, 
plu s complete Parts layout-all ac curatel y and 
pain st.aki ngly drawn to the minut est detail. 

PET ROM ROUTINES 
Another Breakthrough From 

"PET-SHACK" . 
. For only $19.95 you get: 
Complete Assembly listings of all 7 ROM s, plus iden· 
tifi ed s ubroutine ent ry pOint s; Vid eo Monitor, 
Keyboard routine, Tape Record and Playback routine, 
Real Time Clock, etc . 

To enti ce you we are also inc luding our own Machine 
Language Monitor program for your PET using the key
board and video display. 

Yo u can have the Monitor p rogram on casse tte for only 
$9.95 ex ira . 

Send c heck or money order 
TO: PE:T -Sf+~CK Software House P37 

Marketing and Research Co. ~~. 
p , O. Box 966 VISII wall! 
Mishawaka, IN 46544 -.: 

Datapoint CRT Terminals 

........... ~ ... , '~ a • Fully-Assembled - Guaranteed 

#3360 $649.50 
• Add $15 packing refurbished 
• Guaranteed • Shipment FOB, no waiting 
• Add $45 .50 for scrolling mod, or do ~ yourself 

NOW-Power your KIM- l or other smail processor 
from these terminals. Up to 2 Amps al 5, 14, 25 volts. 

Model 3360 speeds from 300-4800 Baud, numeriC 
keypad, cursor contro ls, Edit, Block- Transmit. search 
modes. ASC ii Keyboard with codeable options. 
Green phosphor. 24 82 Ch. li nes, addressable cursor; 
RS-232 serial interface; olher speeds avai lable 
Manual $10, Cable kit $9.95. Oalashare/IBM com
patible version $1 ,100 .• Model 3000 5675 

M-33 KSR Teletypes $595, ASR 33 $735. 
Call us for service on CATs. micros, main- frames. 

Leasing. quantity discounts avai lable. 

TELECOMMUNICATIONS SERVICES CO. 
Box 4117, Alexandria , Va. 22303 

703-683-40191 TLX 89-623 T26 

NOW! An alternate source! 
MACHINE language programs, 

documented and ready to CLOAD. 
TEMON .... MACHINE LANGUAGE MONITOR $12.95 

• Runs with Level J BAS IC . LoadS in 18 sec . • Reloads in 4 sec . 
Dfter reset . Compatib le w ith T· 8UG programs . Commands are 
D isp lay, Write, Go, Load, Save ~with specified fields}, Resum e 
after mU l tip le break po in ts, X (reg lstor display) • Disp lays 240 
bytes Dt oll e t ime . Curser Includos back space de lete p ri or to 
ENTE R • Error detect ion and edit 

TEBED--MACHINE LANGUAGE LOADER & EDITOR $24.95 
A un ique tool for Levell BASIC 16k RAM users . Loads any· 
timo without dinurbillguser program . Reloads in 4 sac . • Stacks 
more tha n one BASIC program ill RAM . Assigns new, evon ly 
spaced line numbers . Reassigns b ranch references . Mergos 
favorite subrou t lnos anytim e . Specified sections of program 
may be Csaved • Uncrowds packed li ne numbers . Dne·pass 
10Ddi ng o f multiple programs ( A Supor Toolil. 

TBUFF'"CASSETTE INTERFACE BUFFER $7.95 
Are you havi ng a p rob lem with your cassette where it doesn 't 
stop w hen it sh ou ld? Then you need ou r TBUFF~"modu le . 

T BUF F simply plu gs into the R em ote cab le from the compu ter 
to t he cassette and ends th is hangup forever . 

Send check or money order to : 

WEB ASSOCIATES W20 
P.O. Box 60- C Monrovia, CA 91016 

(Cal ifornia Residents add 6 % tax ) 
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With this Tape Interface Direct Memory Access board you can record and play programs without a bootstrap loader (no prom). This can be 
up and running as fast as putting it in the socket. It takes complete control of the S-1 00 bus and reads or writes directly into the memory 
without the need of the microprocessor. It has an FSK encoder/decoder for direct connections to a low cost cassette recorder at 1200 
baud, and inputs and outputs for direct connections to a digital recorder at any baud rate. This board is S-1 00 bus compatible. 

Board only, $35.00 Part No. 112; with parts $110 .00 Part No. 112A. 

APPLEIISER~LI/OINTERFACE 

This serial I / 0 port is continuously adjustable from 0 to 30,000 baud and plugs into any peripheral connector. Features a low current drain, 
RS-232 input and output, and jumper selectable address. On board switch is selectable 5 to 8 data bits, 1 or 2 stop bits, and parity or no 
parity either odd or even. SOFTWARE: input and output routine from monitor or Basic to teletype or other serial printer; program for using an 
Apple" for a video or an intelligent terminal; can output in correspondence code to interface with some se lectrics. 

Board only, $15.00 Part No. 2; with rts, $42.00 Part No. 2A; Assembled and tested, $62.00 Part No. 2C. 

ELECTRONIC SYSTEMS Dept, KB, P.O. Box 21638, San Jose, CA. USA 95157 

To Order: ==-
Mention part number and description. For parts kits add "A" to part number In USA. sh ipping paid for orders accompanied by check. money order. or 
Master Cha rge. BankAmericard. or VISA number, expi ration dale and signature . Shipping charges added to C.OD. orders. Ca lifornia residents add 6.5% 
lor tax. Outside USA add to% for ai r mail postage, no C.OD .'s. Checks and money ord ers must be payable in US dollars. Parts kits inctude socke ts for all 
tCs. components, and ci rcuit board. Documentation is inc tuded wi th all products. All items are in stock , and wi ll be shipped the day order is received via 
first ctass mail. Prices are in US dol lars. No open accounts. To eliminate tariff in Canada boxes are marked "Computer Parts:' Dealer inquiries invited. 
24 Hour Order Line: (408) 226-4064 * Circuits designed by John Bell 



APPLE II SERIAL I/O 
INTERFACE * 

Part no. 2 
Baud rate is continuously adjustable 
from 0 to 30.000. Plugs into any periph
eral connector. Low current drain . RS-
232 input and output. On board switch 
selectable 5 to 8 data bits. 1 or 2 stop 
bits. and parity or no parity either odd or 
even • Jumper selectable address • 
SOFTWARE. Input and Output routine 
from monitor or BASIC to teletype or other serial printer. 
• Program for using an Apple II for a video or an intelli
gent terminal. Also can output in correspondence code 
to interface with some selectrics. Board only - $15.00; 
with parts - $42.00; assembled and tested - $62.00. 

MODEM * 
Part no. 109 
• Type 103 • Full or half 
duplex. Works up to 300 
baud. Originate or Ans
wer • No coils, only low 
cost components • TTL 
input and output-serial • 
Connect 8 ohm speaker 
and crystal mic. directly to board. Uses XR FSK 
demodulator. Requires +5 volts. Board $7.60; 
with parts $27.50 

DC POWER SUPPLY * 
Part no. 6085 
• Board supplies a regulated +5 vo lts 
at 3 amps., +12, -12, and -5 volts at 
1 amp . • Power required is 8 volts AC 
at 3 amps., and 24 volts AC C.T. at 1.5 
amps .• Board only $12.50; with 
parts excluding transformers $42.50 

Part no. 111 
• Play and record Kansas 
City Standard tapes • 
Converts a low cost tape 
recorder to a digital re
corder. Works up to 1200 
baud. Digital in and out 
are TTL-serial. Output of 
board connects to mic. in 
of recorder. Earphone of 
recorde~ connects to input on board. No coils. 
Requires +5 volts, low power drain. Board $7.60 ; 
with parts $27.50 

Part no. 106 
• Stand alone TVT 
• 32 char/ line. 16 
lines. modifications 
for 64 char /line in
cluded • Parallel 
ASCII (TIL) input. 
Video output • 1 K 
on board memory. 
Output for compu
ter controlled cur
ser • Auto scroll • 
Non-destructive curser • Curser inputs: up. down. left. 
right. home. EOL. EOS • Scroll up. down. Requires +5 
volts at 1.5 amps, and -12 vol ts at 30 mA. All 7400, TTL 
chips . Char. gen. 2513 • Upper case only. Board only 
$39 .00; with parts $145.00 

TIDMA * 

Part no. 112 
• Tape Interface Direct Memory Access. Record 
and play programs without bootstrap loader (no 
prom) has FSK encoder/decoder for direct con
nections to low cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to a 
digital recorder at any baud rate . • S-1 00 bus com
patible. Board only $35.00; with parts $110.00 

UART & BAUD RATE 
GENERATOR * 
Part no. 101 
• Converts serial to parallel 
and parallel to serial. Low 
cost on board baud 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 connec
tor. Board only $12.00; with parts $35.00 with connector 
add $3 .00 

ELECTRONIC SYSTEMS Dept. KB, 

Part no. 300 
• 8K Altair bus memory. 
Uses 21 02 Static memory chips. Mem-
ory protect. Gold contacts. Wait states. On 
board regulator. S-1 00 bus compatible. Vector 
input option. TRI state buffered. Board only 
$22.50; with parts $160.00 

RF MODULATOR * 
Part no. 107 
• Converts video to AM modu
lated RF, Channels 2 or 3. So 
powerful almost no tuning is re
quired. On board regulated 
power supply makes this ex
tremely stable. Rated very 
highly in Doctor Dobbs' Journal. Recommended 
by Apple .• Power required is 12 volts AC C.T., or 
+5 volts DC • Board $7.60; with parts $13.50 

RS 232/TTY* 
INTERFACE 

Part no. 600 
• Converts RS-232 to 20mA 
current loop, and 20mA current 
loop to RS-232 • Two separate 
circuits. Requires +12 and -12 
volts • Board only $4.50, with 
parts $7.00 

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 $4.50; with parts $7.00 
with connector add $2 .00 

P.O. Box 21638, San Jose, CA. USA 95157 

To Order: 
r==_ 

Mention part number and description. For parts kits add "A" to part number. In USA, shipping paid for orders accompanied by check, money order, or 
Master Charge. BankAmericard, or VISA number, expira ti on date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% 
for tax. Outside USA add 10% for air mail postage, no C.O.D.'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for all 
ICs. components. and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via 
first class mail. Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked "Computer Parts." Dealer inquiries invited. 
24 Hour Order Line: (408) 226-4064 * Circuits designed by John Bell 



lN914 
lN4005 
lN4007 
lN4148 
1 N4733 
lN753A 
lN758A 
lN759A 
1 N5243 
lN5244B 
1 N5245B 

DIODES/ZENERS 
100v 10mA 
600v lA 

1000v lA 
75v 10mA 
5.1 v 1 W Zener 
6.2v 500 mW Zener 
10v " 
12v " 
13v " 
14v " 
15v " 

.05 

.08 

.15 

.05 

.25 
.25 
.25 
.25 
.25 
.25 
.25 

SOCKETS/BRIDGES 
8-pin pcb .20 ww 

14-pin pcb .20 ww 
16-pin pcb .20 ww 
18-pin pcb .25 ww 
22-pin pcb .35 ww 
24-pin pcb .35 ww 
28-pin pcb .45 ww 
40-pin pcb .50 ww 

Molex pins .01 To-3 Sockets 

2 Amp Bridge 100-prv 

25 Amp Bridge 200-prv 

.35 

.40 

.40 

.75 

.95 

.95 
1.25 
1.25 

.25 

.95 

1.95 

CMOS - TTL -

TRANSISTORS, LEDS, etc. 
2N2222 NPN (2N2222 Plastic .10) 
2N2907 PNP 
2N3906 PNP (Plastic - Unmarked) 
2N3904 NPN (Plastic - Unmarked) 
2N3054 NPN 
2N3055 NPN 15A 60v 
T1 P125 PNP Darlington 
LED Green, Red, Clear, Yellow 
D.L. 747 7 seg 5/8" High com-anode 
MAN72 7 seg com-anode (Red) 
MAN3610 7 seg com-anode (Orange) 
MAN82A 7 seg com-anode (Yellow) 
MA N 7 4A 7 seg co m-cathode (R ed) 
FND359 7 seg com-cathode (Red) 

.15 

.15 

.10 

.10 

.35 

.50 

.35 

.15 
1.95 
1.25 
1.25 
1.25 
1.50 
1.25 

4000 .15 7400 .10 7473 .25 74176 .85 74H72 .35 74S133 .40 
4001 .15 7401 .15 7474 .30 74180 .55 74Hl0l .75 74S140 .55 
4002 .20 7402 .15 7475 .35 74181 2.25 74Hl03 .55 74S151 .30 
4004 3.95 7403 .15 7476 .40 74182 .75 74Hl06 .95 74S153 .35 
4006 .95 7404 .10 7480 .55 74190 1.25 74S157 .75 
4007 .20 7405 .25 7481 .75 74191 .95 74LOO .25 74S158 .30 
4008 .75 7406 .25 7483 .75 74192 .75 74L02 .20 74S194 1.05 
4009 .35 7407 .55 7485 .55 74193 .85 74L03 .25 74S257 (8123) 1.05 
4010 .35 7408 .15 7486 .25 74194 .95 74L04 .30 
4011 .20 7409 .15 7489 1.05 74195 .95 74L10 .20 74LSOO .20 
4012 .20 7410 .15 7490 .45 74196 .95 74L20 .35 74LSOl .20 
4013 .40 7411 .25 7491 .70 74197 .95 74L30 .45 74LS02 .20 
4014 .75 7412 .25 7492 .45 74198 1.45 74L47 1.95 74LS04 .20 
4015 .75 7413 .25 7493 .35 74221 1.00 74L51 .45 74LS05 .25 
4016 .35 7414 .75 7494 .75 74367 .75 74L55 .65 74LS08 .25 
4017 .75 7416 .25 7495 .60 74L72 .45 74LS09 .25 
4018 .75 7417 .40 7496 .80 75108A .35 74L73 .40 74LS10 .25 
4019 .35 7420 .15 74100 1.15 75491 .50 74L74 .45 74LSll .25 
4020 .85 7426 .25 74107 .25 75492 .50 74L75 .55 74LS20 .20 
4021 .75 7427 .25 74121 .35 74L93 .55 74LS21 .25 
4022 .75 7430 .15 74122 .55 74L123 .85 74LS22 .25 
4023 .20 7432 .20 74123 .35 74HOO .15 74LS32 .25 
4024 .75 7437 .20 74125 .45 74HOl .20 74S00 .35 74LS37 .25 
4025 .20 7438 .20 74126 .35 74H04 .20 74S02 .35 74LS38 .35 
4026 1.95 7440 .20 74132 .75 74H05 .20 74S03 .25 74LS40 .30 
4027 .35 7441 1.15 74141 .90 74H08 .35 74S04 .25 74LS42 .65 
4028 .75 7442 .45 74150 .85 74Hl0 .35 74S05 .35 74LS51 .35 
4030 .35 7443 .45 74151 .65 74Hll .25 74S08 .35 74LS74 .35 
4033 1.50 7444 .45 74153 .75 74H15 .45 74S10 .35 74LS86 .35 
4034 2.45 7445 .65 74154 .95 74H20 .25 74S11 .35 74LS90 .55 
4035 .75 7446 .70 74156 .70 74H21 .25 74S20 .25 74LS93 .55 
4040 .75 7447 .70 74157 .65 74H22 .40 74S40 .20 74 LSl 07 .40 
4041 .69 7448 .50 74161 .55 74H30 .20 74S50 .20 74LS123 1.00 
4042 .65 7450 .25 74163 .85 74H40 .25 74S51 .25 74LS151 .75 
4043 .50 7451 .25 74164 .60 74H50 .25 74S64 .15 74LS153 .75 
4044 .65 7453 .20 74165 1.10 74H51 .25 74S74 .35 74LS157 .75 
4046 1.25 7454 .25 74166 1.25 74H52 .15 74S112 .60 74LSl64 1.00 
4049 .45 7460 .40 74175 .80 74H53J .25 74S114 .65 74LS193 .95 
4050 .45 7470 .45 74H55 .20 74LS367 .75 

LIN EARS, REGULATORS, etc. 

4066 .55 7472 .40 74LS368 .65 
4069/74C04 .25 I----------'--------.l-----------L-------.l-----------I 

4071 .25 MCT2 .95 
4081 .30 8038 3.95 LM320T5 1.65 LM340K151.25 
4082 .30 LM201 .75 LM320T12 1.65 LM340K 18 1.25 

MC 14409 14.50 LM301.45 LM320T15 1.65 LM340K24 1.25 
MC 14419 4.85 LM308 (Mini) .95 LM324N 1.25 78L05 .75 

4511 .95 LM309H .65 LM339 .75 78L12 .75 
74C151 1.90 LM309K (340K-5}85 7805 (340T5) .95 78L15 .75 

LM310 .85 LM340T12 .95 78M05 .75 
9000 SERIES LM311D(Mlnl) .75 LM340T15 .95 LM373 2.95 

LM340T18 .95 LM380 (8-14 PI N) .95 
LM340T24 .95 LM709 (8,14 PI N).25 
LM340K12 1.25 LM711 .45 

9301 .85 95H031.10 LM318 (Mini) 1.75 
9309 .35 9601 .20 LM320K5(7905)1.65 
9322 .65 9602.45 LM320K 12 1.65 

MICRO'S, RAMS, CPU'S, 
E-PROMS 

74S188 
1702A 
MM5314 
MM5316 
2102-1 
2102L·l 
2114 
TR16028 
TMS 4044-

3.00 8.95 
3.25 
6.00 
8.50 

INTEGRATED CIRCUITS UNLIMITED 
. 4.50 

3.00 
3.50 
1.45 
1.75 
9.50 
3.95 
9.95 

7889 Clairemont Mesa Boulevard, San Diego, California 92111 
(714) 278-4394 (Ca/if. Res.) 

All orders shipped prepaid 
Open accounts invited 

No minimum 
COD orders accepted 

Discounts available at OEM Quantities California Residents add 6% Sales Tax 
All IC's Prime/Guaranteed . All orders shipped same day received. 
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LM723 .40 
LM725N 2.50 
LM739 1.50 
LM741 (8 ·14) .25 
LM747 1.10 
LM1307 1.25 
LM1458 .65 
LM3900 .50 
LM75451 .65 
NE555 .35 
NE556 .85 
NE565 .95 
NE566 1.25 
NE567 .95 

SPECIAL 
DISCOUNTS 

Tota) Order 

$35 - $99 
$100· $300 
$301 - $1000 

Deduct 

10% 
15% 
20% 

8080 
8212 

8.95 
2.95 

8214 
822'4 
8228 
8251 
8255 
8T13 
8T23 
8T24 
8T97 
21078-4 
2708 
Z80 PIO 

10.50 
1.50 
1.50 
2.00 
1.00 · 
4.95 
9.50 
8.50 24 Hour Toll Free Phone 1-800-854-2211 American Express / BankAmericard / Visa / MasterCharge 



ELECTRONICS EMPORIUM INTERNATIONAL 19 

7895 Clairemont Mesa Blvd. • San Diego, California 92111 
24 Hour Toll Free Phone 1-800-854-2211 (714) 278-4394 (Calif. Res.) 

All orders shipped prepaid • COD orders accepted 
All orders shipped same day received 

California residents at 6% sa les tax 
Master Charge / BankAmericard / AE 

ASTRON POWER SUPPLIES 
• HEAVY DUTY. HIGH QUALITY • RUGGED • RELIABLE. 
SPECIAL FEATURES 
* SOLID STATE ELECTRONICALLY REGULATED 

* FOLD-BACK CURRENT LIMITING Protects Power 
Supply from excessive current & continuous shorted 
output. 

* CROWBAR OVER VOLTAGE PROTECTION on 
Models RS-6A, RS-12A, RS-20A, & RS-35A. 

* MAINTAIN REGULATION & LOW RIPPLE at low line 
input Voltage. 

* HEAVY DUTY HEAT SINK 

* CHASSIS MOUNT FUSE 

* THREE CONDUCTOR POWER CORD 

* _~E YEAR WARRANTY 

* MADE IN U.S.A . 

PERFORMANCE SPECIFICATIONS 

* INPUT VOLTAGE : 105-125VAC 

* OUTPUT VOLTAGE : 13.8VDC±0.05volts 

* RIPPLE : Less than 5mv peak to peak (full load & low 
line) 

* REGULATION : :t .05 volts no load to full load & low 
line to high line 

ASTRON 12 AMP REGULATED POWER 
SUPPLY 
Model RS-12A 

9 Amps continuous 
12 Amps ICS 
4" (H) x 8" (W) x 9" (D) 

ASTRON 7 AMP REGULATED POWER SUPPLY 
Model RS-7A 

5 Amps continuous 
7 Amps ICS 

$4995 

$12995 

ASTRON 35 AMP POWER SUPPLY 
Model RS-35A 

25 Amps continuous 
35 Amps ICS 
5" (H) x 11" (W) x 11" (D) 

ASTRON 20 AMP POWER SUPPLY 
Model RS-20A 

16 Amps continuous 
20 Amps ICS 
5" (H) x 9" (W) x 9" (D) 

ASTRON 4 AMP REGULATED POWER SUPPLY 
Model RS·4A 

3 Amps continuous 
4 Amps ICS 
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People have used our onglna 
model C13-0 Controller Goard for con
trolling audio systems, model 
railroads, time lapse photography, 
and dozens of other applications re
quiring intelligent, computer
controlled switching . 

•• .:mIUTllm .. 

Our improved model C13-1 has all 
the features of its predecessor: 8 
relays that respond to an 8 bit word 
for control purposes, 8 opto-isolators 
that accept input data for hand
shal~ing or further control purposes, 
full 5-100 buss compatibility, address 
selection switch , quality components 
and board, and so on. 

Gut . .. the limited use (and expen
sive!) flat cable connector has been 
replaced with new connectors; these 
allow you to use pairs of wires of mix
ed gauges and lengths as needed. 
Also, a self-test feature is built on the 
board itself, and a new output design 
allows replacement of the relays with 
opto-isolators. 

The best part is that you don't pay a 
penny more for these new features. 
In fact, compared to the C13-0 price, 
you pay 2 ,900 pennies less. 

The Mullen 
CB-l 
Controller 
Board--
now 
ata 
new 
low 
price. 

Available at computer stores 
nation-wide, or by direct mail (mail 
orders shipped postpaid in USA; 
Californians and sales tax). 

'-M_32 ........ M;;.;.U;;;;.;L;.;;;;L,;;;.;;EN...;.......;;C;..;:;O;..;..M;..;.;P:....;:U;..;.T...;;;;,;ER~OARDS 
BOX 6214, HAYWARD, CA 94545 
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THE OE 1000 IS NOT CHEAP, ONLY INEXPENSIVE 

The OE is supplied with only prime components from major 
manufactures. It uses a solder masked, component marked, pc 
board that is double sided with plated through holes, and a gold 
plated edge connector. All IC's have sockets and the unit 
contains its' own power supply. The video output is composite , 
ready for input into a modified TV or video monitor. The OE 
1000 will display 96 ASC II characters plus 32. special 
characters (greek, math and other symbols) on 16 lines of 64 
characters. The keyboard used will output both upper and 
fower case or just upper case (TTY mode) . The terminal 
accepts data in RS 232 or20 rna current loop form and has 
selectable baud rates of 110 or300 baud . TheOE 1000 is 
housed in a large, high impact, plastiC case, leaving 
enough room for expansion of your microcomputer. All this 
for only $275 .00 in kit and $350.00 assembled. (add $5.00 for 
insurance and shipping cost) YES we are inexpensive, but not 
cheap. 

MC, BACNISA, COD ACCEPTED 6094489165 NJ RESIDENTS ADD 5% SALES TAX 

OTTO ELECTRONICS, PO BOX 3066, PRINCETON, NJ 08540 09 



WE'VE GOT A TRUCKLOAD COMING! 
.. • and it's COLOR 
"The Compucolor II" 
. . . a personal colorgraphics system for the modern man .. 
* Color Graphics 13" Color CRT * Proven 8080A CPU System * 16K Extended Disk Basic * Up to 117* Key Keyboard * Up to 32K* RAM * Minidisk Drive 51.2K Bytes/Side 'options 

Order your system now and we will include no cost 
(2) Programmed Software Diskettes ($39.90 value) 
Model 3 with 8K RAM 71 Key Keyboard ............... $1395 
Model 4 with 16K RAM & RS232C port plus 71 Key 

Keyboard . ... .. .. .. . .... . . . . . . . . ... . .. . . . .. . .. . . . .... . . $1795.00 
Model 5 with 32 K RAM, RS232C and 71 Key Keyboard . . . . $1995.00 
Options: for RS232 on Model 3 .. .. .... .. . .... . . . . ... Add $100.00 

101 Key Keyboard . .... ... .. ... ... .. . . .. . . ......... Add $150.00 
117 Key Keyboard . . ... ... ... . .. . . . . . . . . . .. . . . . . . .. Add $225.00 

Programmed Diskettes . . . .. ... ... .. . .... . . . . .... . . . . . $19.95 each 
Formatted Diskettes. . . . . . . . . ... . . . .. . . . .. . . . . . . . . 2/ $19.95 

KIM-1 
Now only 
$229.95 
Regular price 
$245.00 

The KIM-1 6502 Standard 
Computer System now available 
off the shelf. Write for complete 
details and software package. 
** Power Supply 

. . . .. .. . .. . . . . Add $95.00 ** Cassette Recorder 

. . .. . .. ....... Add $44.95 ** Sanyo 9" Monitor 
. ... . .. ... .. . Add $159.95 

BALLY ARCADE 
l-80 based expandable to 48K 
Color Display BASIC available in 
ROM Cartridge 
8K ROM 
,AKRAM 

$299.95 

PRINTERS 
OKIDATA Model 110 w/ tractor w/ RS232 
......................... .... .. 51675.00 

OKIDATA Model 22 w/t ractor w/ RS232 
..... . ... .. ........ . ........... $2705.00 

DECWRITER II w/ RS232 10-30 cps 
.......... 51475.00 

DIABLO 1620-3 w/tractor feed. 
w/ Keyboard . .... . . .. .. 53255.00 

DIABLO 1610·3 w/traclor feed 52995.00 
IPSI 1622-3 w/ lraClor feed 

(d iablo compatible). . . 52995.00 
IPSI 1612·3 w/traclor feed 
(diablo compalible) ........... 52B20.00 

Cenlronics 761 (KSR) .. ...... .. $1595.00 

VIM-1 
"The Ultimate in 
Single Board Low-Cost 
Computers" In Stock 

$269.00 
* KIM-1 Compatible * 4K ROM Monitor * 1 K Bytes 2114 RAM * 65K Memory Expansion * User EPROM 2716 ** Power Supply 

. ......... .... Add $95.00 ** Cassette Recorder 

.... . . . . ...... Add $44.95 ** Sanyo 9" Monitor 
........... .. Add $159.95 

School & group discounts 
available. 

Centronics 761 RO ............. $1 495.00 
Centronics 779 w/tractor feed .. $ 11 95.00 
Telelype Model 43 w/RS232 ... 51199.00 
TI Model 745 w/upper and lower case 

...... $ 1975.00 

FLOPPY DISK'S 
Shugart SA400 MinilloDPY Disk Drive 

....... .. .. $325.00 
Shugart SA4S0 Dual Density Minifloppy 

........................ 5375.00 
Shugart SABOO/BO 1 Diskelte 

Siorage Drive ......... ..... .... $495.00 
Shugart SAB50/B51 Double-Sided 

Drive. . . .. $625.00 

ADVANCED COMPUTER PRODUCTS 
'P. O. Box 17329 • Irvine, California 92713 
1310 B E. Edinger • Santa Ana, California 92705 
lWX/TELEX 910 595 1565 • TEL (714) 558-8813 

COMPUTER 
SPECIALS 

EXIDY SORCERER™ 

$895.00 
User programmable or use 
program cartridges. Combines 
the desirable features of the 
PET, APPLE and TRS-80 into a 
complete expandable computer 
system. If you are a comparison 
shopper send for comparison 
chart. 

AIM-1 
.. e.YJ fRO~L 
ROCK~i",o"~L 
, .. "e.R" 

Singleboard Computer * On Board 20 column 
alphanumeric printer * Alphanumeric 20 character 
display * Terminal style Keyboard 
54 Keys * 6502 based CPU 

w/ 1 K RAM . . . . ... . . .. . $375.00 
w/4K RAM .. . . . ... . . . . $450.00 
Assembler ROM . . . Add $85.00 
BASIC Interpreter in ROM 

.... ......... .... Add $100.00 

* INCLUDES: 
Keyboard & enclosure totally 
assembled 
90 day Warranty 
19.5K BASIC (MICROSOFT) 
Video & Cassette Cable 
Complete Documentation ** S100 Expansion 

Module . . ... Add $299.00 ** Cassette recorder 
... . . ..... . ... Add $44.95 * * Sanyo 9" Monitor 
.. ....... .. .. Add $159.95 

RCA 
COSMAC VIP 

NEW LOW PRICE $249.00 
Assembled 
Regular price $299.95 
w/Sanyo 9" Monitor 

. . . . . . .. . . ... . . .. Add $159.95 
"Now you can afford to 
experiment using RCA's fine 
1802 CMOS CPU." 

NORTH STAR HORIZON 
Now in stock North Star l-80 based high-performance computer. 

* l-80 Processor * Motherboard * 2 Serial +1 Parallel Port * 16K RAM 
Horizon I . . .. $1439.00 Kit 
Horizon II . . . . $1799.00 Kit 

MFE Mayflower Model 751 Double 
Density.. . .. $730.00 

Persci M odel 277 Dual Diskette 
Siorage Drive ......... ... .... . 51230.00 

Pert ee F0200 Minifloppy Disk Drive 
.... ... 5299.00 

Calcomp Model 14 3 M Dual Density 
Drive. . . .............. $6 25 .00 

North Star MDS Min ifl oppy w/S-l00 
....... ..... .............. $599.00 

TERMINALS 
SOROC IQ 120.. .. .. " .. ... 5895.00 
LEAR ADM3 Assembled ........ 5829.95 
LEAR ADM3 Kil . . ... . ... 5739.9"5 

Sanyo 9 " Monitor . . ............. $1 59.95 
Sanyo 15" Monilor ............... 5209.95 
Motorola 12" Monitor w/o chassis 

.... .... 5219.95 
Hazelline 1500 ....... .. ...... 5 1095.00 
Haze lt ine 1510 ................ $1 295.00 

KEYBOARDS 
GEO Risk Model 756 ASCII 56 Key 

Assembled . . . ............ .... . $67 .95 
Melal case for Model 756 .. ....... 527 .00 
Clare Pender 62 Key ASCII w/ 26 Pin 

and 34 Pin Connector 
(new surplus supply limited) ..... $54.95 

63 Key Unencoded Keyboard .... 532.95 
10 Key Hexpad Unencoded .. ... . 511 .95 

All prices FOB Santa Ana. Please add shippingj 
handling. For credit card purchase contact for 
quotation. Complete FREE 1978 Catalogue
send 25¢ for postage. 
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I::::: ,16K E-PROM CARD ::::: 
:::::: ~. IMAGINE HAVING 16K OF SOFTWARE ON LINE AT ALL TIME! ::::: 
I::::: KIT FEATURES: S·lDO flmsai/Altairj Buss Compatible! ::::: 
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•••••• ...... ...... 
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•••••• ...... 
•••••• •••••• ...... ...... ...... 
•••••• •••••• ...... 
•••••• •••••• ...... ...... 
•••••• •••••• 
I •···· ••••• ...... ...... ...... 
•••••• 
I •···· ••••• ...... 
•••••• ...... 
•••••• •••••• ...... ...... 
•••••• •••••• ...... ...... ...... ...... 
•••••• •••••• ...... ...... ...... 

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 . 
KIT INCLUDES ALL PARTS AND 
SOCKETS (except 2708's). Add $25. for I 
assembled and tested. 

PRICE CUT! 

1$57.50 kit I 
SPECIAL OFFER: 

WAS $69.95 

Our 2708's (450NS) are 
when purchased with above kit. 

$12.95 

BK LOW POWER RAM KIT-$149.00 
S·100 [Imsai/Altair) Buss Compatible! 

KIT FEA11IES: 

2 KITS FOR $279 

Fully Assembled & Burned In 
$179.00 

1. Doubled sided PC Board with solder 
mask and silk screen layout. Gold 
!llated contact fingers. 

2. All sockets included. 

Blank PC Board wi Documentation 
$29.95 

Low Profile Socket Set . .. .. 13.50 
Support IC's (TTL & Regulators) 

$9.75 
3. Fully buffered on all address and 

data lines. 
4. Phantom is jumper selectable to 

!lin 67 . Bypass CAP's (Disc & Tantalums) 
$4.50 5. FOUR 7805 regulators are provided 

on card. (450NS) 

MOTOROLA QUAD OP - AMP 
MC 3401 . PIN FOR PIN SUB. 

FOR POPULAR LM 3900. 

3 FOR $1 

USES 21L02 RAM 'S! 

ALARM CLOCK CHIP 
N.S. MM5375AA. Six Digit s. 

With full Data. New! 

$1.95 each 

FULL WAVE BRIDGE 
4 AMP. 200 PIV . 

69¢ 10 FOR $5.75 

NOT ASSOCIATED WITH DIGITAL 
RESEARCH OF CALIFORNIA, THE 
SUPPLIERS OF CPM SOFTWARE. 

MOTOROLA 7805R VOLTAGE REGULATOR 
Same as standard 7805 except 750 MA output . 

450 NS! 2708 EPROMS 
Now full speed! Prime new units from a major U.S. Mfg. 450 N.S. 
Access time. 1 K x 8. Equiv . to 4-1702 A's in one package . 

TO-220. 5VDC output . 
44c each or 10 for $3.95 $15.75 ea . 

INTEL 21 02 RAM SALE! 

4 FOR $5000 

BRAND NEW 2102A-4. FACTORY PRIME! 
PERFECT FOR USE WITH 
OUR BLANK 8K PC BOARD 
SHOWN ABOVE. 

, _______ --, WE MADE ANOTHER SUPER SURPLUS BUY! 

§ THESE PARTS HAVE BEEN 
SCREENED TO MEET THE LOW 
POWER SPEC. AND ARE GUAR
ANTEED BY US TO BE 40 MA. 
MAXIMUM ICC. 

(28 MA. TYPICAL) 

4K STATIC RAM'S 
2114. The new industry 
standard . Arranged as 1 K 
x4. Equivalent to 4-21 
L02's in 1 package I 18 
pin DIP. 2 chips give 1 Kx8. · 

2/$24. 8/$85. 

450 N.S. 
"A" VERSION FOR BATTERY BACKUP! 

8 FOR $795 

32 FOR $28 

Z-80 PROGRAMMING MANUAL OPCOA LED READOUT 
SLA-1. Common Anode . 
.33 inch character size . 
The original high efficiency 
LED display. 75c ea. 

4 FOR $2.50 

By Mostek, The major Z-80 second source. The most 
detailed explanation ever on the working of the Z-80 CPU 
CHIPS. At least one full page on each of the 158 Z-80 
instructions. A MUST reference manual for any user of 
the Z-80. 300 pages. Just off the press. $12.95 

SALE! Newl REAL TIME 
1N4148 DIODES. SILlCON. Computer Clock Chip 

Same as 1 N914. New, N.S. M M5313. Features 
factory prime, Full Leads. BOTH 7 segment and 

100 FOR $2 BCD outputs. 28 Pin 

FEATURES: 
• FOUR JUMBO 'k INCH LED DISPLAYS 
• ' 2 HR REAL TIME FORMAT 
• 24 HR ALARM SIGNAL OUTPUT 

1000 FOR $17.50 DIP. $4.95 with Data • SO OR 60 Hz OPERATION 
• LED BRIGHTNESS CONTROL 
• POWER FAILURE INDICATOR 
• SLEEP A SNOOZE TIMeRS 
• DIRECT LED DR IVE (lOW RFI) 

MICRO-MINI TOGGLE SWITCH 
• COMES WITH FUl l DATA 

•••••• ASSEMBLEDI NOT A KITI COMPARE AT UP TO TWICE 
OUR PRICE! 99¢ 

SPOT. By RAYTHEON . 
MADE IN USA' WITH HDWR. 

•••••• ZULU VERSIONI 

I::::: ~~eh~:~sl~~~~I~~I;~:~~~eO~~hs~o2c~ HA Real 

...... #MA1008D - $9.95 

PERFECT FOR USE 
WITH A TIMEBASE. MANUFACTURER S CLOSEOUT' EACH 6 FOR $5 

.... ...• ...• . .. . . .. . . ... ' ...• ' . ... ' . ... ' 

...• . ..• . ... . ... . ... . .. . . .. . . .. . . .. . . ... . ..• . ..• ...• ...• . ... .... .... . .. , . ... . ... . .. . . .. . . ... 
·.el .... . .. . . .. . 
. ... . .. , . .. , . ... . .. , . .•. 
. .. , 
. .. , 
• •• f 

..•. 

.. . ... .. . ..• ... ... ... .. . ... 

... ... ... 
... ... 
.. . .. . 
... 

... 

I::::: I h TERMS: Add 30¢ postage, we pay balance. Orders under ••.... 0·19·lta Researc Corporatl·on $15 add 75¢ handling. No C.O.D. We accept Visa, Master-
...... charge, and American Express cards. Tex. Res. add 5% Tax. .. . 
...... D20 (OF TEXASI "oreign orders (except Canada) add 20% P & H. 90 Day .. . 
•••••• P. O. BOX 401247· GARLAND, TEXAS 75040. (214) 271-2461 Money Back Guarantee on all items. • • •.... :. :.: •.. :.~:' .. ~ : : : : : : : : : : : : : : : : ; ; : ; ; : ; : : ; ; ; ; : : : : : : ; : ; : : ; : : : ; ; : ; ; ; ; : ; : : - : : : : : : : : : : : : : : : : : ; : : : : : : : : : : : ;: .~.: .. ; .. ~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.~ ....................................................................................................... \ . ............................................................................ 



ADVANCED ········T·H·E·F·IR·S·T·TO·O·F·F·E·R·P·R·I·M·E·P·R·O·O·U·C·T·S·T·O·T·H·E·H·oIIBB·Y·IS~T·"· 
COMPUTER 

AT FAIR PR ICES NOW LOWERS PRICES EVEN FURTHER! 
=:::=-~ 1. Proven Quality Facto ry tested prod ucts onl y. no re-tests 

PnODUCTS or fall outs. Guaranteed money back. We stand behind our prod ucts. 

:K A38 2. Same Day Shipment All prepaid o rd ers with cashiers 

.. __________ S.10.0~PRO~D.U.C.T.S .. ----------. 
Z-OO/Z-OOA CPU BOARD LOGOS I OK STATIC RAM 

* Low Power 
* Selectable Memory protect.", * Totally Buffered ~ 
* Battery Back-up * Address on 1 K boundary * Requires no front panel * No wait slales 

ASSEMBLED & TESTED 
250ns. 199.95 "-~~ '""-<,,? 
450ns. 179.95 O~' 0\>\-

KIT ~~ Q\?G 
250ns. 149.95 O\><? 
450ns. 125.95 0~ 

Bare PC Board w/Data $21.95 
Now over 1 year successful field experi ence 
wSpecial Offer" Buy (4) 8K 450n5. Kits $117.00 
ea. 

IMS 16K STATIC RAM 
* Memory mapping * Phantom * Address 16K Bound * Use with or wlo front panel * Power 2.' amps typo * Uses 2114 

ASSEMBLED 8 TESTED ONLY 
450ns. $439.95 250ns. $495.95 

S-100 32K STATIC RAM 
* Address 32K Boundary * Power 450ns. 2.8 amps typo * No wail states on 2MHz * Fully Buffered * Phantom can be added * 2114{TMS4045 or 9 135 
ASSEMBLED 8 TESTED 
250ns. $849.00 
450ns. $799.00 
Bare PC Board w/ Data 
SPECIAL OFFER: 

KIT 
250ns. $790.00 
450ns. $740.00 

$59.95 

Kit without Memory only $99.95. Add 
2114 Memory for $'60.00 per 8K 

PARATRONICS LOGIC 
ANALYZER KIT 
MODEL 100A ..................... 5219.95 
(analyzes any type of digital system) 
Trigger Expander Model 10 . . ..... . 5229.00 
Baseplate.. ... .... . .......... 9.95 
Model 10 Manual. ..................... 4 .95 
Model 150 Bus Grabber Kit. . .... 369.00 

DC HAYES DATA COMMUNI
CATIONS ADAPTER 
* Telephone!TWX * S-' 00 compalible * Bell 103 IreQ. * Originate & answer mode 
Assembled 8 Tesled .. $279.95 
Bare PC Board wldata $ 49.95 

DATABOOKS & MANUALS 

* On board 2708 * Power on jump * 2708 includea (450ns.) * completely socketed 
Assembled and tested 
Kit ..... .. .... . 
Bare PC Board 

5185.00 
5129.95 
S 34.95 

* For 4MHz Speed Add $15.00 

TDL COMPATIBLE Z·OO CPU 
* Compatible 10 TDL 
software & hardware 
Assembled and tested 
Kit ........... . 
Bare PC Board 

* Can be upgraded 
lor 4MHz operation 

5 199.95 
5139.95 
S 34.95 

BYTE USER OK EPROM BOARD 
* Power on Jump 
Assembled & Tested 
Kit 
Bare Pc Board 

* Reset Jump 
94.95 
64.95 
21.95 

Special Offer: Buy 4 kits o nly $59.95 each 
NOTE: 2708·6 only S5.95 

TRS 00 UPGRADE KIT 
16K Memory with Jumpers and 
Instruc tions. . .. . . . .. . . . . . . . $ , 59.95 
(Specify Levet I or Level II) 
APPLE II 16K UPGRADE KIT ...... $149.95 

TARBELL FLOPPY INTERFACE 
* S 1 00 Compatible * Jumper Selectable 
Assembled and tested 
Kit ........... . 
Bare PC Board 

* Uses CPM * Persci,Shugart,etc 
$269.95 
5179.95 
5 39.95 

NOTE: For CPM Add 570.00 
Documentation Add $20.00 

PET TO S-100 
ADAPTER 
Allows Pet 10 be 
interfaced to 
popu lar S"100 
Bus. 
Kit .... ... ....... . ................. $189.9 5 
Assembled ... ...... ... ... ......... $269.95 
For Low Cost 8 Slot Bus to expand 
your Pet only . . . ...... S 149.95 Kit 

MICRODESIGN MR·16 2 7 16 
EPROM BOARD (MR-8 Also Avai lable 

at same price) * Individua l Prom Address * Uses Low cost 16K TI EPROMS * Optional 1 K RAM * Phantom· control 
Assembled and Tested 174.95 
Kit 99.50 

NSC nL Oala $ 3.95 M i l MaS/lsI Oala . 395 MOt. Vol 4 Mecl Dala 395 
NSC Loncar Oala . 4 .95 
NSC loneal APP/nOle I . 3.95 
NSC l,nca, APP/nolC II 3.95 
NSC CMOS Oa1l1 .... . . 2.95 
NSC Aud,o Oalll .. .... .. 3.95 
NSC von . Rco. Oala . 2.95 
NSC Memory Oala 3.95 
NSC MOSIlSI Oala .... 3 .95 
NSC POWCI T,an$l$lo,s . 2.95 
InlelOalabaok 3.95 
Inlel MCS85 Manual . 7 50 
Inlel MCsaO Manual 7.95 
Inlel MCS40 Manual 495 
AMD 8080 HanObook . 5 .95 
AMDlonca,Oala . . 4.95 
AMO Schonky Dala 4 95 

GI MOS/LSI Dala ....... 4 95 
Osbo,ne In1,0 10 M,elo Vol. 0 7 50 
Osborne 1,,1'0 ,,, Micro Vol I 7.50 
Osbo,nc 11'11'0 10 Mic,o Vol. II 7.50 
Osborne 8080 p,ograrnm'f'l\l 7.50 
Osborne 6800 p,og,amm,ng 7.50 
Osbomc zao Prog,amm,"O 7.50 
n POWI Sem"s Dala 7 50 
TI TIlOala . . . ... ,. 6 .95 
TI TranS'SIOIS& D,odes B.50 
T Memory Dala .. 3.95 
" (JpIOClIe<:tromcs 3.95 
r l,n('a IOala .. ... 395 
Tl BrPOlal Memory .. 395 
Tl lnrerfact! Data . 495 
MOIOlola Sem' Data I . 2. 3 9 .95 

1..101. Vol. 5 CMOS Dalil 295 
MOI. VoI.6l,(lca,Oala 395 
Mol. Vol 9 Schottky TIL 2.95 
Mol. MPU Appl,ca t,ons ... . . 25.00 
Mol. MPU P'og. Rei Manual 3 _95 
1..101. Powcr Oala 295 
MOI. Rcct,hcI Oala 2.95 
Mot Sw'IChm9 T,an 2.95 
MOIZene,s . 2.95 
BaSI!; Softwa,e SRI VOl I ()I If 2495 
BaSIC Solrwa,e SRI Vol III . 3995 
BaSIC SoIM'are SRI Vol IY 01 V 995 
BaSIC Software SRI Vol VI 4995 
BaSIC Sotrwale SRI Vol VII 3995 
!97ale Ma s le , 47 50 

6800 DESIGNER BOARDS 
MODULES PROTO BOARDS 

* Motorola Compatible Modules· 
MEK 6800 02 Kit 
9600 6800 MPU Module 
9601 16 slot Mother Bd. 
9602 16 slot Card Cage 
9603 8 slot Mother Bd. 
9604 System Power Supply 
9610 Prototype Board 
9615 4KEprom Module 
9620 16 port parallel /f0 
9626 8K Static RAM 
9626K 8K SIaliC RAM Kit 
9630 Extender Card 
9640 Multiple Tuner Prog. 
9650 8 port Duplex Asyn. lID 
Mot 43/86 Connectors w/w or sIt 
AMI EVK 99" 6800 sub Kit 

5235.00 
495.00 
175.00 
75.00 
99.00 

250.00 
36.00 

250.00 
375.00 
295.00 
225.00 

60.00 
395.00 
395.00 

5.95 
99.00 

AMI EVK 200 Kit 
AMI EVK 300 Assembled 
EVK Kluge Board 
EVK 16K Byte Ram Board 
EVK 6 Slot Motherboard 
EVK Extender Board 
EVK Solid Frame Chassis 
EVK Connectors 
AMI 6800 Prolo Rom 
AM I 6800 MicroAssembler Rom 
6800 Tiny Basic Paper Tape 
6800 Tiny Basic Eprom 

249.95 
275.00 

95.00 
75.00 
35.00 
45.00 

129.00 
6.50 

30.00 
30.00 
20.00 

t 25.00 

ZILOG COMPATIBLE BOARDS 
Z-80 CPU 
ZOC Disc Controller 
MEM 16/ 65K Memory 

395.00 
395.00 
595.00 

check , money order or charge card will be shipped same day as rece ived. 
SUPPORT DEVICES MICROPROCESSORS STATIC RAM HEADQUARTERS 
At.\95 1 I A"I" P,ocesso' S19500 
AM9517 OMA Coot,oUe' 7195 
.... M9~; 19Un'yC' s (ll lrll C"upl 1 <1 95 
3661 IZ80 P IO) 1125 
3881.1 (4 MHzI 1.1 9~ 
38821Z·80CTCI 11 25 
3881·4 (4 r.t H/I 14 95 
8 20517,ISI31;1 Ollcodc, 195 
821 200'1110 325 
1;121'1 P'>Q" ' yl,.,1 7 95 
8216 BU$ OfOYt!' 315 
82201 Cloc ~ Gcn 395 
822 <1 · ,1 (,IMH:l 975 
8226 BU$ O""c' 195 
8T16 Bus O"vc, 2 39 
8228 Sys Conl,ol 695 
8238S'($ C O,.,I 7 95 
6251 P'OOiI 110 11 ~O 
625J hlIT",,1ll 27 95 
8255 p,cxJ I/O 11 50 
825i' P'OQ OMA 'l7 95 
8259 P'oY IIlI 27.95 
8275 CRT Conl'OUc, 12500 
fl279 p,og Ke~boa'd 199!'. 
6810·1128 . 8RAM ,I i'S 
6820 PIA 795 
6828 P'ro" lyl,.,1 1195 
683·1· 1 5 12.8 Eo,o m 12 95 
6850 ACIA 7 95 
6852 Scnal Adll[)lel 995 
685'"~10'16505CRTCo"tr 3995 
6860 Modem 14 SO 
6862 ModulalO' 17 .50 
6871A I OMH1 0SC 2595 
2350USflI .. 995 
6860 Bus O""c, . 2 39 
1821 SCD IK RAM 2500 
1822 SC025C . 4 RAM 1695 
1824C032 ~8 RAM 995 
1852C08b'l I/O 1095 
1856 CO 110 895 
IA57 CO 110 895 
6520 PIA 895 
6522 1'11 ,,:1 995 
6530·002 1550 
6530-003 1550 
6530{)()4 1550 
6530{)()5 1550 
385 1 F8 P'Qg S lore 1495 
3853 F8 Mcmo,y I/O 14 95 

PROMS 
2708 12.95 
2708·6 5.95 
1702A 4 95 
1102A·6 . .. 3.75 
27 '6·5V . 4495 
27'6·5V. '2V 2495 
21585\' 25.95 
5203AO 11 95 
5204 AO 9 .95 
6634 ·1 .. .. ' 2.95 
11.4 5610 2.95 
82S'23 2.95 
62S126 450 
82S 129 495 

RAMS DYN. 
41 16 16K , I 1895 
41 15 8K ~ I 1 1 95 
40504Kx I 445 
40604K . I 445 
<1 09G4K. I 425 
21O<l4Kx I <195 
2 101B·4 4K. I 4 .25 
526 1 195 
5262 1.95 
5270 .195 
5200 <1 ,95 
1103 1 95 
4008L .. '195 
TMS<l07016KKI 1995 
<1027·3 495 
MCM6605 <lK. I 495 

FLOPPY DISK 1/0 
1171 110 S" only 22.95 
I77H) 1 8" & Mrn,lIoppy 2795 
uPd37 2 Nee Floppy 49.95 
178 1 Dual FloDlly 8995 

CHARACTER 
G ENERATORS 
R032SI3·00 1 (5VI Uppe, 9 .50 
R032513{)()215Vjlowc, 10 .95 
R0325 13·AOM315Vllowel 14 .95 
MCM657I 1075 
MCM657 1A 1075 
MCM6574 1<1 50 
MCM6575 1450 

KE YBOARD 
ENCODERS 
AY5·2376 
AY5·3600 

UARTSIUSRTS 

1375 
1375 

lRI602B(5V. 12VI 395 
AY5 1013(5V. 12V/ 550 
AY5 1014A/1612{5'1 4V) 695 
AY51015A1186315VI 695 
TMS6011 15V.12V) 550 
IM64 02 995 
IM6403 995 
2350 USRT 995 
1611BAs!loS 2495 

BAUD RATE 
GENERATORS 
MC I" "'I 
4702 
WO I9<11 

TV CHIPS 

1125 
1<1 .95 
9 .9 5 

"'11.15320 rvSynCh 795 
MM5369P'cscalc' 395 
lM 1889 Modula'o' 395 
CW300 Saw FunClron I 50 
MM57 100CoIci, TVGame 695 
1.11.157 10 4 ClOCk 375 
.:\Y38500- 1 TV Game 595 
A'(38r.00 COlo' TV Game 2<195 
AY386 15· 1 COlO< COMe'le, 895 
AY38700-1 Tank ChlO 2995 
RF ModufalOf w,lh Aud,o 895 

A I D CONVERTERS 
8100 8 1),1 Omary 1350 
8101 10bti B,na'y 2200 
8702 1211.1 B,nary 3695 
8705 12 bol IS .1295 
9" 00 Vol! !o F,Ctl Cony 725 
87!:10 3· 112 0,y'IBCO IJ9!: 
8036 MultlhmCI,on J95 
1"08l6 6bol 19:' 
1.108l8 8 h.' 595 
DACOI AID 595 

TV INTERFACES 
P,.,c·Vel1cr 850 
TV· I V,deolnlelface 8 .95 
Prc: kICS & Y' OU I TV Mod. K,' . 2000 
MuU,vl/,lm . 35.00 
M&O R ModulaIO' . . .. 35.00 

z·eo .. 
Z·80A 
f'8 (3850) 
2650 
COlBO;> 
B080A 
SALE 8085 
8008· 1 
290 1 
290 lA 
TMS 9900Jl 
CP IGOO 
G502 
IMGl OO 
6800 . 
6802P 

..... 521.95 
2995 
19\15 
Nfl5 
1995 
1295 

18 .95 
'.1 95 
2 1 95 
2995 
8995 
:t!l95 
1995 
2995 
19.95 
.J2 Q5 

SOCKETS 
8 P,n ww 
141'",_ 
18Pon_ 
18 Pinww 
20 Pon ww 
22 Prnww 
8PmSn 

32 101 Pm 5 (1 20 
37 16 1',,,5.1 7:' 
38 1f11',,,SfI JI 
60 ;>1 P,,,SI1 35 
90 2<1 Pill SI1 .11 

~~ ~~ ::~ ~~ ~~ 
CONNECTORS 
6P,n S lngieS/E 
15130 Dual S IE 
I tl/36 Ou31 S IE 
22/,1,1 Du"I S /E 
40/tlO WfrN . 

1·10 
195 
2JS 
295 
.1% 
650 
<175 
.\1 5 
595 

43186 DU.l l WfrNIS! 1 
~)()1100 IMSAI WfrN 
501 100 IMSAI 5/1 
50/100 AlIa" W/WISfI 
IMSAIC;l!dGu,dcs " ' 1 00 

NEWCTS 
DIPSWITCHES 
CTS206· <j 51.75 C1S206'll 51 !j!; 
CTS206'5 5175 CTS209·9 S I !l5 
CTS206·6 S I 75 CTS209· 10 $1 95 
C IS201·7 $175 

8080 USER'S 
IT'S HERE 

LIVERMORE BASIC 
O N 65K ROM 
1I-1A1"S RIG HT ON ROM '" 

.2!!.~only ~ 

PCG PROGRAMMABLE 
C HARACTER GE NE RATOR 

Thc ho nes l vc,sronol 
S TARWARS avaIlable 

S'I00 Co mpahbfe 2MHI K., 
w, lI .obIOCI code on 11l,hell 
o , c u ls SI6995 

NAKED PC BOARD 
SALE 5-100 
Z'80 CPU (ITHACA) 3<195 
Z·80 CPU (fOl comp I 3495 
8080A CI'U 3 <1 95 
OK SIa l'clogos 2 195 
8K Ep,om Byleuse< 2 1.95 
32 S l3hcS' loo 5 995 
T",bell Floppy 110 39.95 
I :Ubell Casscttc 2995 
VCCIOO- 9800P,01o 1995 
ACP P'OIO Bd 21 95 
ACP blende. wlconn 15 95 
R~ .. lhmeClock 3495 
WMC 13 SJol MOlhe, 8d 3300 
S' l oo 8 Siol MOlhel 8d 3 <1 95 
VeClol 8803 I I SIOI M sa 2995 
SSM V,deo 1/0 . 27 95 
SSM 102 Pa,allel 110 2795 

UV "Eprom" Eraser 
Model UVs' llE ... ... ... S59. 50 
l'lokls <l Ep,orn'sala I,mc 
Backed by 45 yea's UV expe!Ocnce 
Mode1S·52T ..... ..... S219.95 

P,oIess,onal lndusI"al Model 

AnENTION KIM USERS 
"""~~ oo 
~ 1!oI .... 
~.~oo 

.. 00 

ATTENTION PET USERS 
ans' ..... . ""n_ IOS'OO 'O~OO"."I.OOO 
P('I~""_'·I~. 
• ... -...,,,,,"'_rEU .I8 ~O 
""" .... "o .""""'.: ... ~ .... """ 
AnENTION TRS-eO USERS 
_"'''""0'''.'"",,,.,_ 
10'.0 ... """" [.."".....,.,co'"'""" ... 

ATTENTION APPLE II USERS 
o.t'l'Lf " .. "6K loel._., 
" 81.'.6 ' 6K ... .... .,.., ... "'M. 8r.>OOOO 
'_o..<~ .. /Con"_ . II~OO 

liJ 

1·24 25·99 100 
2 1102 .150rt~ I JO I 25 I 15 
2 1l0:l:050rt s 1 59 1 5!: 145 
2102 1 25 115 110 
91l02APC 1,"5 165 1 50 
21 1111 <1 H) J95 3.5 
2 1l-l .175 365 3 55 
2 111 2' 1 4 25 ·\ 10 395 
2 11 2·1 .'95 .'tl5 2 65 
2 1l0 1-l .1~5 Ji~ ..1 65 
:!l01'1 2~0:1;o 255 
2 11-1 ·3300n,;. 995 975 825 
2 11-1 ·-I.150ns 795.50 550 
TM$4().14 ~J95 975 825 
IMS4045 995 9'-5 825 
EMI.I.1200A I .! 50 119~ 995 
EMM-I402 ,. 9!' ,. 25 6 ~5 
!'oIOIC·!;. '!)~? 9!: 7:!5 
" IH!4 10 \.1 2001 1095 10 25 fll5 
AMDOI.1 0'~ 1 109 ~, 1 0 .'~' 925 
AMD9 1JO/.1I 1£' 9 5 1195 111.'5 
1 SC 460'·1f'<I ' 1'1\ ccn O,IIy SlAgS [ ...... 
11 0 1 I fI~' I ,.~, I -:'5 
P2 115 193425 1·1 5!\~' 7 95 ; .15 i 25 

WAVEFORM GENERATORS 
11038 r "nc l,on G,'" 3 95 
MCoI 02·' VCO ;> 45 
lM5b6 VCO 1 7 5 
XR2206 FuncloOfl GI'n"',ll tH ~ ;>5 

CHARGE COUPLED 
DEVICES 
16K CCO ·FnSI t,me nileit'd f:.nCI"kI 460 CCO 
16K Memo ry tnow 1'0<1 ,';m "'IJi!"me nl ..... 'Ih CCO 
11'<" 1"",logy:l l 11 !l!lI~on;lhl" Ilt l(", ' 11 P"91' 
,"mhC,l lronnole S"llph •. !dw,thl',I/·h o,dl',OllitnhIV 

""''''1.'111 
$18.95 each 
(reg. 4 3.001 

CRYSTALS 
Microproo; • •• or Tin'lflb •••• TV a.m . 

F,cquency Plice Floquoncy PrieD 
I UMHI $~,tl ;. IOO MIII $ 4 95 
16432 <l 9!> (;1,1,1 4 9!> 
:'U"" -II 5H5 (;5~,:W .195 
20 1MII/ 295 100MII: 4~5 
2 Ogl1!>lMHI 5R!> 1 :\OM I~ 1 "9!> 
:> .I:, i fi Mll l ~oIj!> 1.1 J IHH\ 01 95 
:I!>/~!> " 5MH: 1 50 18 ()MII: .195 
,1 0 t.H: 4 ~5 If\ 4 :I2Mllt !>95 
.: 1 9'::IO" MH~ 595 :>OOMII I .195 
" !1 15l0Mlil 595 NIHMMHI :,95 
!>OM-11 ·1 9 !. .'I tJ Mtl l 595 
bOtiUI ·1 95 ,lhOM11: 595 
5?I<I:IMH, 59~ 4H OMII; 595 

WOKe 1:' 95 

DISPLA YS/OPTO 
Dl 704/707 {CCICA 300 
FN 0 359 CC 351 
FNO SOO/507/CC/CA 500 
FN0 503/510CC/CA 500 
FNO 6001807 CCtCA 800 
Bowma. 9 dog., buhhle 
FSC 6024 4 dog'l CC 800 
HP1:).10 HEX O,~Jlay 
Tll 30S 5 . 7A!l3y 
TR 3061 segwltOlJ'C 
TIL 3081 segw/IotJ '''' 
Til 309" s eg ", lIog'c 
T1L 311 HEXO,s llIay 
MA 1003 12 a uloc\ock 
MA l OOl 4 d'9'! ClOCk ",or:h,l" 
MA 10104 d'9'1 d ock ",,,dulc 
NSN 373/ 374 dual CCICA 300 
NSN 5831584 dual CCiC A 500 
NSN 1831784 du.ll CCJCA 100 
.IN250plolsolalc' 
MCT 2 0010 Is o l(lrer 
-tN33 0arhoglon lSOl 
Red led's 185 lI~1 
G,ccrf'r'enow 
HP 508217731 7 'OttI1 

, 25 
95 

, 35 
95 ",0 
99 

095 
1995 
'I SO 
6"' 
895 
'95 

1295 
1"195 
995 
995 
220 
260 
300 
"0 

69 

, " 
511 00 
;11\ 00 

90 

MONTHLY SPECIALS 
14 P,n Sfl s ockels 1000 pC'I 
16 P,n S/1 s ockets 1000 flC~ 
22 p ", SfI socke ts I CXlO IJC·. 
f SC450/4 6<1 16K CCO''1 

'0 

" " 1895 
AMO 91 4OCOC SialIC Ram 
41161416 16K OynllllHc Ram', 
I<lS8 0< 1489 RS232 Drove' 
8T97 BuTicr 

1095 
610'/1 ;1995 

, " 
025 ,OS 
, 99 

81300'8131 
8833 0<6635 
74361 Of 74368 
75451 /!>2153 
8T26Blls O""e, 
78l0!JRtogulalo, 
MeT20010'501aI0' 
2510"Sh,11 Re9' ~ le , 
2519" Shill Reg'~h) ' 
MM5056Sh,lI R tl<J I ~") ' 
LM760N· 14 COHln;ulo' 
DSOO25CN ClOC k Orow, 
DSOO26CN Clock Drove' 
8T20Bodne<:IO"'(1.,ho' 
1,103"NSh,1I R1!Y'" '' '' 
9368 

61500 
1012 50 

239 
2/ 100 

69 
'95 
'95 
195 
" 0 
" 9 
2"" 
3'9 
, ~(j 

;>95 

r-'NE'W--1 
I 1978 CATALOGUE I 
.2~!:!P2,;!.!~~E..J 

DISCOUNT COMPUTER 
CORNER Oi5counl Compulel 

Almlell1l6K 
rEI Pl208 
lEI MCS122 
C,orncmcoZ·2 
C,om':mco SYSur 
Dec wro!e' II 
P·"s:;,217 
Shuga,t 800/80 ' 
p,,,II'c F0200 
r."·[ 0"a1751 
S""!!1U1400 
Hum"'" 
NO'ln S I,u 
l uw CO~l S'loo eu" 
AOM3 A~sem 
~,)t()': 10 120 
Telc lylle Mooel <1 3 
11"-11 00 
Ion", wI22""!)I" 

C;lsh C,odIICa.d 
$1 12500 $ 1155 00 

4 59900 "69900 
45000 46200 
53600 55100 

5 <1 9900 556100 
14 75 00 152500 
123000 126600 
49500 51 2 00 
29900 31900 
73000 7 "4.95 
32500 3 15.00 

143900 1479.00 
59900 617.00 
1<1995 15595 
62995 865 .00 
89500 9 45 00 

119900 123000 
Contacr .. a\t:sll ,,5k 

59900 611 00 
21500 28800 

11.11 ~I"I"" C "I ' FCM ,n UPS 0" ... " 

()I,ve< 2708/16PlOg,a,I1' 
P.·n' · ywh,~nc Moo"m 
C"Jfl e mco 16 K Ran ' 
1~.ot el\U\e 1500 

t 299!o 12995 
".,,1>', S10000 .• ,," !j -. h.""II""J ... wl 
I'''''''!/'' O.d,· .. "" ~ . SIOOOO .,dd 25 
h." "",,,~ II. 1>U1 ' ~9" M'''''',cI'A ' y.-lIl.,,,k 
.""" ,,c.u,I/COO dCC~" I "cI ",125'\. ,I"I"'\lt 
C. I,I,,,,,,., R"""""l> ."hl (j ". t.'. F""· ,~,, 
0"1,, . , .tr lll tI·X. h .... "",,!! All " .,,1 ' II""'" 
I.,Cto.v " " h"<1 y ... "."'I",·" S,,,,,,·d.,v 
.h' I,,,,,·nt AIIIt 25c"nl l lu , D." .• 
U'·""',,,o<,,.q "'H "'vh",~ M •. IO.,!., I'"<m,, 

O~'(lala 110 wflF R!>23? 
O~'(lal" l2 "lTfll!>73? 
MEK 6t10002 K.' 
KI M 6502 
l"w' r.II/lIJ' 6 100 
lech~,co 9900 K" 
RCA VIP Cos ma<. 
Roc", .... eltAIM 
S yl1er1e kVIM·\ 

.1.1900 .16200 
11 75 00 119500 
167500 170500 
270500 281000 

23500 Same 
22995 Same 
28100 Same 
29900 Same 
2 4900 Same 
375.00 Same 
26900 Same 

I?O.80X 11329 Irvine, California 92713 New Phone (714) 558-8813 ~~~:~~t~;;~~e~B~'o~: Ed~~~~r, 
TWX: 910-595-1565 Santa Ana, CA 92705 
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ELPAC 
POWER 

SUPPLIES 

PS085 CPU CPU 
8080A CPU 10.95 Z80 CPU 
8212 8-BJllnpUI/Output 4.95 2650 MPU 
8214 Priority Interrupt Control 7.95 MC6800 MPU 
8216 Bl-Directional Bus Driver 4.95 MC6810API 128 x 8 Sialic Ram 
8224 Clock Generator/Driver 5.95 MC6820 Periph. Interface Adapter 
8228 System Controller/Bus Driver 5.95 MC6821 Periph. Interface Adapter 

$139.95 Kit onIYWi .... ...,1 
8251 Prog . Comm. Interface 9.95 MC6B30l8 1024 x 8 Bil ROM Thl P,nnywllllUa 103 Is capable of record ing data to and from audio \ape withOut 

Completely Assellllbled 1!82~55i....!pr~Og~. !P~"~I'h~. ~ln~"~rl.~ce~ __ ~,~0.B95l.-_jM~C~68~5£0 :.:~~~~~~~.....:~U critical speed requirements for the recorder and it is able to communicate directly 
""'~-~"i:",c"' .. m.'. with another modem and terminal for telephone "lIamming" and communications 

lorthedeaf. lnadditlon,ltlsfreeol criticaladjustmentsandlsbulltwitlinon-predslon, 
readilVavailableparls. 105-125/210"250 Vac, 47"«0 Hz Input: 

line Regulation ::!::O. l % 
load Regulation ::!::O.1%no-load to rated ·load 
Output Ripple and Noise ::!::O.l%p"p,dc to 10 MHz 
Inpul/Output Isolation 100 megohm dc, 900 Vac 
Short Circuit Current 35% rated current 

PART NO. RATINGS PRICE 
WATTS VOLTS AMPS 

SOLVI5-5· 15 5 3 $36.95 
SOLVI5-12· 15 12 1.5 36.95 
SOLV30-5 30 5 6 59.95 
SOLV30-12 30 12 3 59.95 
OVPl over voltage protection lor SOlV30-5,-12 9.95 
'SOlV15-5, 12 includes OVP Installed 

! BULB-ENERGY SAVE 

Bulbtas1s30r 
more times tonger. 

Fits Standard Sockel 
6 wans 10 200watls 

BULB·ENERGY SAVERS used tor yea~ by 
matorlnduslrial users-now availab1efor 
home or of1ice use. Bulb Savers can cut elec· 
trical bilts byas much as 3%. 
BULS-SAVERS lengthens lighl life by: 

1. Acting as an electtical "shoekabsorber", 
tums the bulb on slowly , eliminating the 
'· lhefmalshock··.Bulblifeincreases 300per· 
cen\. 
2. BanishesCurrenl"Surges· '. Custtionsline 
voltage sUlges when oIlier loads cut power 

BES-1 1-9 10+ 
1.39 ea. 1.20 

Une. F=--"::.:..="--===.."..,-,=-======-===.------'---! 
3. Reduces Energy Consumption SPECIAL 

ICM CHIPS 

Data Transmlilion Method . .... Frequency·Shitt Keying. lull·duplex (hall-duplex 
selectable). 

MallmllmDatl Rlt, .. .. .... .. 3OOBaLKI . 
Data Formlt . ..Asvnchronous Serial (return to mar1tlevel required 

betweeneaclic.haracter). 
Receive ChlnnllFrlquentln ... 2025 Hz lot space: 2225 Hz lormarJ<. 
Tranlmll Chlnnel Frequencies. _Switch selectable: low (normal) = 1070 space. 

1270 marlt: High - 025 space. 2225mar1t. 
Receive SenliUvlty. . . ... .. - 45dbm accollsticallycoupled. 
Transmit Level ........... .... - 15 dbm nominal. Adjustable Irom - 6 dbm 

10 - 20dbm. 
Receive FrllquencyToleranu ... FrequencV relerence automatically adjusts 10 

allow for operation between 1800 Hz and 2400 Hz. 
Oigllal Data Interflce .. .. ... . . EIA RS·232C or 20 rnA currenlloop (receiver Is 

optoisolaled and non·polar) 
Power Requi rements. . .... 120 VAC, single ptlase , 10 Walls. 
Physical . . . . ... AU componenls mount on a 

printed i OOald,._ ~ • . '_:_"._.: .. ,,,,_. 

two hands free for 
working 

• Clamps on edge of bench, table 
or work bench 

• Position board on angle or flat 
position for soldering or clipping 

* Sturdy, aluminum construction 
for hobbyist, manu\ac\uter Of . :CRYSTALS 

- L . _ _ THESE fREOUENCIES ONLY 

' ~
'~-

TELEPHONE 
KEYBOARD CHIPS 

AY'5,91 00 $14 .95 
AY·5·9200 14.95 

ICM7045 524.95 
ICM7205 19.95 
ICM7201 7.50 

MEMORIES 
MCM6571 51350 
MCM6574 13.50 ~'~iJls,P S:U~ ~:ri8i:~H $1~J~ L--!--n.i'iTi .. ~~~'~ro~o~m~s~n.;----i 

MC1 40BL7 4.95 T!L308 10.20 I 
Ay·s.g500 4.95 
AY·5·2316 \4.95 
H00165 7.95 
74C922 9.95 

ICM7208 19.95 
1 

MCM6575 t3.50 MCI40BLB 575 9SH90 t1.95 
LOtIO/III $25 .oo/sel 
MC4016(74416) 7.50 
4N33 3.95 

The Sinclair PDM35. 
A personal digital 

multimeter for only S 59 .95 

t.~h"l~ol.p_tfl<olio" 

OC\'olll{'ran,n) 
Ra~gt: lm\·ro lOOO\'. 

~~~~~~\~~ :~~:~~~~~d;~C~ou nl. 
AC\'olu (.OH.-SUh) 
\{~nl\t I\' 10 SOO \' 
:\ccurar)' or ""~d;n~ : l.~ :!: 2 m um. 

The SlIld"!! 1'l) ~1.l 5 I. s!ll'l'h~J ,"Ill, ~n~:~~'I~'2~"~) 
1'1~lcI)' ~'S(" 'lll!l c(1 w'lh Ie," Ic"ds "",I p,, ~b. A,:ru'''ruf ' t .d'RK· I O"~.:; 1 coum 

A digu:t.l I!\lIitl!1lCltl usctl HI mean In pl\Jl~~ I"r " ':IIk l anti O~I"I"", MJrll,al. ~"I ' .\1 ..... olummO lnA 

e'~'T~:h;i~~l~~ )·I"~~~~SU~~~~~'~~; . tl'S al1)~:~~ ~~~~~:;e~~~~l~a~,.I:~~:~';'\:~~:!lI:;~ ~:~:~l~~I~s2~.~\~~11 
gOI all Ihe funcl ill ns ~n<J f~~IIl ' C5 you " 'anl m<na. lx--d"plllcnl cn~l l1tcn . lieIJ ".. ,\ h:r ,'\« u"",·nr , •• d,n~ . l 5\;o!: I (Olin ' in 3 digil:11 111I1IIil11<I<'. ye t lhey'l~ nellh' enSlnecr ~. lab I cdHII (rJ n ~. ,~"np" l ri S(>\" AI", rn,,·,d •• 5 ,uncHon·ln' ,"",<1 

• Bught 60rgrl LEO Orsplay 
• TIIl1 ~S IO 59 mrnutes 59.59 SeCiltlCS 
• Crystal Controlled Trme Base 
• Three Slop ..... alclles rn One 

TlmesSrngleEvenl - Spht & Taylor 
. Slze4 .S"" . 2 IS" x .90 "" (4'1l 0uncesl 
.Uses3Pell li leCells 

t~I~--""::::~~J~~~~Ei~[~~HP'~'k~aSC~'~I"~'~"~"'~"'~b'~"~""':'~P"='k~'~Hi~/C;m~'~i~l~ill~,.~,ad~"~":"'~":":''':,"'~'h~''h:")~. "~h~';~11 Dimclltlon,: b ,n.J in.I ·t> m. C31C. rcally IU ~o an)·whcrc. lind il ilkJI W.;Kh" 6 '~ ol 

t'D"'u,upply:9Vb.nol}' ''' 

PART NO. $5;,195 ~;:~~:~~::~~:~141 :'~';~: "0' I I Unit • 
PDM35 ""''''''''0,> . Auto Zeroing • 
PDM-AC 6,95 ~1~~;::':,,~~r~~ru,;;~u:J~~~' •. 5" LEO • 

~~~~~~~~~~~~~~~~~D~M~-~~~P~,~~3~~~~~~~ij~~~~~~~e~OM~M~i~~_~_~~_~_.~~~~~. 1'~-~-~-~~~~~~MOdel KB500DPM KH 

100 MHz a - DigH Counter 

. 15-Turn 
....... Reclangular Side Adjusl3/4" x 1/4" Size 

~ Pari No. 1-9 10-2425-49 50-99 
" S30P(value) 1.35 1.25 1.20 1.15 

Resistance Values·50. 100. 500. IK .2K.5K . 10K. 20K. 50K. lOOK. 200K. 500K. I 

"\:::::::\ 1/16 VECTOR BOARD 
\.:,'::. 0.1" Hale Spulng P·Palleln Pllee 

Pall No l W ,-, 10 up 

PHENOLIC 64P44062XXXP 4.50 6.50 1.72 1.54 
169P44062XXXP 4.50 17.00 3.69 3.32 

EPOXY 64P44062wt: 4.50 6.50 2.07 1.86 
GLASS 64P44062WE 4.50 B.50 2.56 2.31 

169P44 062WE 4.50 17.00 5.04 4.53 
169P64062WE 8.50 17.00 9.23 8.26 

EPOXY GLASS 169P44062WECI 4.50 17.00 6.80 6.12 

CONNECTORS 
25 Pln-D Submlnlalure 

Ccmr.s wrlll lest 
leads. operaltngmanual 
ano spare luse 

• Overload Plolecled 
• J" h'Qn LEO DiSPl ay 
• Bal1eryolACoperallOn 
• Au loZelorng 
• 1m', IVa. O I otun resotuhon 
. Overangereadrng 
. 10meglnpIII ,mpemlence 
. OCAccurat:yI Oo IYDl cal 
Rangee: DC Voltage' O· IOOOV 
ACVoltageo· \OOOV 
FreQ Response 50·400 liZ 
OC /AC Current: O·IOOmA 
ReSistance 0,10 meg 011111 
Size' 6.4' ~ 4 4" ~ 2-

Accessories: 
AC Adapler BC-28 $9.00 
Rechargeable 

Banerl .. BP-26 20.00 
Carrying Case lC-28 7.50 

.20HHOOMlilRanQf • Four power souces. i. e 
• .6" LEO Display baneries. 110 or 220Y with 
• Cryslal.conlr~lIed IImebase c.haroer 12V with auto 
• Fully Aul0mallc IIghleradapler and external 
• Portable - completely 7.2·10V pow~ r supply 

• ~~!~'C~ I:~~~ x 7 38" MAX-100 $134.95 
x 5.63" 

ACCESSORIES FOR MAX 100: 
Mobil, Chlrg,r Ellmlnltor 
usepowerlromca,batlery Modell00-CLASJ.9S 
Charger/Eliminator 
usell0YAC Modell0D _ CAln.95 

63-Key Unencoded I KEYBOARDS I Hexadecimal Encoder 
, , 

This is a 63-key. lerminal keyboard newly 
manufaclured by a large compuler manulac

. II is unencoded wilh SPST keys. unal -
I--"'==.:.!... ___ --'=::..:;:!..!!=~:<:...:::-,..:.:.~_Ilached 10 any kind 01 PC board . A very solid 

molded plaslic 13 x 4" base suils most applica
lion . IN STOCK S29.95/each 

19-key pad includes 1-10 keys. 
ABCDEF and 2 oplional keys and a 
shih key . $10.95/each 

M-530-1 
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$1.95/100 pins 
(minimum order) 

$16.00/1000 pins 

Spec Sheets - 25; $5.00 Minimum Order - U.S. Funds Only 
Californill Residents - Add 6% Sales Tak 1978 A Calalog Available-Send 41C , lamp 

ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

MAlL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 J1 

Advertised Prices Good Thru 

115 VAC 

TheJE700rsalowcOSldrgrlalclock. bul 
rs avervIJ,ghquahtyuml The uOl! lea· 
lures.l SlinUlaled walnul case Wllh III ' 
men$,onsol6 1 2'1 l ( IlulrllzesJ 
MANn high ollgntness readout 

KIT ONL ~53$'1'6. 95 
JE803 PROBE 

Thelog,cProbelsa untlwh'Ch ,S tor Ihemost part 
rncespenSIele ,n Ir outllC snoohng logiC lam,he~ 
nL on RTl CMOS 11 oeHVes the power >1 
needS to ope ra tedllectly 011 01 lne cnCul1 unOe, 
ItSI draWing a scallllO mA mal It us~ a MAN 3 
leadoutlo ,nd,cate Jny 01 the rollowlng slates Or 
Illesesvmbois IH) . l (lOWI· OI PUlSE I · P Tne 
Protle can deleCI hlgll "eauencv pulses 10 ~~ MHz 
II canl oe used al MOS leHls 01 c"c~11 aamage 
Wi ll resull 

$9.95 Per Kit 

T'L 5V 1 A Supply 
Th is rsa standard "l power supply usrllQ Ihe well known 
LM309K ftgulator!CIOprOvldeasohllt AMP OICulltnlaI5 
volls We try 10 makt III,ngs easy tor you Dy provldrllO 
everylh,noyounetdrIlOnep.lCkage. rllcludlflg theh.lrdware 

"""'Y JE225 $9.95 Per Kit = $ = PROTO BOARDS 

PB100 - 4S' x 6·· 
PBWI - 5.8·· x 4.5·· 
PB102 - r x 4S' 
PB103 - 9·· x 6·· 
PB104 - 9S' x 8" 
PB203 - 9.75 x 6'h x 2'1', 

IIi.iliiiiil P8203A - 9.75 x 617 x 2¥< (Includes Dower supply] .' 



POLY 
PAKS' REBELLION 
WE'RE FIGHTI 

LED 
WATCH GUTS 

$1.95 
flctor ), "Isy-.round . ... Do Ih.)' work 1 Who know.! A micro 
dill t l' t l c hnlclan. bOn'",. , Th, compl,t, ILlb Irl th.r • . With 
btuk c .... nd , .. th",tt, bind . 5 '''nct lonl : HOURS, MINUTES. 
S(CONDS , MO NTH, .. DATI: , So r r y. no IpICI . 

Ca •• No. NI217 WI "oz. 

PARTS & SEMI"ONE CENTERS" 
Description (Ord,r by Cet. No. In parenthesi.) 

o 1·40 CHANNn CI IRECTOII. w/knob. for II1L circuit. (II MtIOotI) • . • •• . . ••• . ••. • . • 1.00 
o 1·23 CHAN NIL CI IIL1CTOII. w/k .. ob. tor ,LL .. .t.1 (#Mt5044) •••••••••• . . ••• .• •• 1.00 
o I"" PO'" O"ICAL LlNIEI. ,1."o·cCN'l"", 1" dl., pl •• tlc {11'.1043} ••••• ••••.•.•.• 1.&. 
o Io-IC "DICE", ... lcr •• co,lc clrcutt •• t •• che. theor,. ( ... IMB) . ...... " ... ""'"'' 1.1' 
o 1·1" HI·" IPUKIII. full r."I • • f. r caroft·h ..... (# .. S2M) •••••••••••.•••••• ••••.•• 4..5 
o 1·LED WATCH GUTI, m.,,·., hoDw I .... ' W. do,,·t ....... (#81(12.,) ••••••••••.•••••• 1.'1 

~ ~::~~~~~iTCO~I:I~':!:t ::::;~~r:':1':1;.2.~):.' .'.'.' .'.'.'.'.'.'.'.'.'.'::::: : .':.':.'.': .': .'. !:: 

lCSAL£ 

2 fo r 1.01 
20 for 1.01 

2 'or 1.20 
2 for 1.20 
2for4. .. 
2 for 1." 
2 for 1.01 

20 tor 1.01 
o 4-TANTALUM CAPACrrOlll, L ... , BY, dlp.-d (" tKl281) .. . .. .. .. . ............... 1.00' • for 1.01 

10 for 1.01 
2 for 1." 
2 'or 3.11 
2 for 1." 
2 for 1.20 
2for 1.01 
2 for 1.10 
4 lor 1.01 
4 for 1.01 
2'or4. .. 
2 'or 1.50 
2 for I ." 
2 'or 1.10 

40 for 2.01 

o I-PANCAKE PHOTOCILU, toO to 151( ohm. (#MtDD) •••••• ••••• •••••••••••••.•• . 1.00 
o 1· 1D01lHI MAIIKIII CIIYITALS •• ppr.x tor .... ril.r I .... (" _38M) . . ............... 1.'5 
o 1·MOTHIIIIOAIID IDOl CONNICTOII, 101 pi ..... 125" (ltIK3 .. 7} ••••••••• . •.•••••• 3.50 
o 1·4&-PIN IDGI CONNICTOII, . IH" .,.cl"l (#1IK3"3) ... "" . ..... . ..... . ........ 1.'5 
o 1·MITIR, IOuA, 1""," .qu., •. o-:zodb (#1«3705) •••• . •• . •••• .•• . • . ••• . •• ••••••• ••• • 1.11 

~ !::::~I ... I~~Tn~~~NiE-:, ~:;:.~~::.:b:."'p~,,~r .:~(~~::U:~)::: :.'.':.' :.' :: t: 
o 2·I)UAL GATI MOIFIT • • 1", . to 3N200. 1M117. fo, II'" MI .. , (IIMtI101) ••• . •• •••• . 1.00 
o 2·LCD THIIIMAL INDICATOIII, .... 10.· '. 7xl", fl.xlbl. (#1IK51.1) • . ••.•••• ••.• . •.. 1.00 
o 1· IOYITICK, four lOOK ~ •• with k .. ob {II' IIl:sao.A) •••.•••••• . •••.•••••••••.••••• • 4..5 
o 1·IICO THUMIWHIIL IWITCH •• CD. 0-7 (lt lll2870A) •••• ••••• ••• •••••• •••• . •• . •• • 1.4. 
a ! ·PUlln TV IIDI.AND 'ILTEII, for ch .... 3 or 4 (" 11(3175) .... ......... " " ..... 1.11 
o 2..V NI'(:AO CHAIIGIII PAK, plul"·I .. , 121m., 125 VAC pli (.M4OI.) .............•. 1.41 
o 2G-DATA INTIIY 'USH·IWITCHES •• Pt-t, nor", open . for k.ybo.rd. (.11('271) •••••• 2.00 
o 71-IN74OO TTL IC., u .. t.lted SOS+ ,1.ld. pop 1)' .... (#IIl2415) •••••• • . ••••• . .••••• 2.00 
o 100-MINI 01' IC •• IIn.or., u .. t •• ted 5OX+ yI.ld. ,., t,.p •• (1t "'3245) •• • •••••••••••• 2.00 
o JO.LM3IO AUDIO IC· •• 2 w.tt. on·.·dl, IOX+ ,.1.ld (#1K12M) ••• •• ••••• ••••.••.••• 2.00 
o 7I-LlNUIiI. 0' AM'I. unt •• ted SOX+ ,1.ld, .mPt-·dlpe·m lnldl,. (#"'241.) •• •••• . • 2.00 
o 100-TTL." L1NUII MIXID, with 74OOe, IOS+ ,1.ld (II Mt2431) ••••• • • •• • •••• •••••• 2.00 
o 1· JOYITICK. two 101( pot., for cOln,ut.r •• TV I ...... {#1Il1037) •••••••.••••.•••••• 2..5 
o 1· ... TIIACK TAPE HOD, with ~III' '' ' cord (#"'MU) ... " .... . ........... .. "" ... 2.10 
o ISO-PIIIFOIIMED DIIC CAPACITOIII, ... .,k-4 y.lu .. , ... t'd (#Mt2IOS) •••••• . • .••.. 2.00 

~ ~~~t::'J'!g:~i~~:· C .... l~~~::,':: .. ~:k~~~:P ~:~!~d~ I:::!~:l:::::::::: ~:: 
o lSO-GLAl1 IINEIII. 400 MW. unt •• ted. bett.r th.n SOX , 1.ld (#"'2740) ••••••••.• 2.00 
o 7I-CAIIIO,.LM IIIIIITOIII, ... ;"'" w.tt. 5 .. 10S ..... 'ked .... t·. (#"'35M) ......... 2.00 
o 2ao-UNMAIIKID CA'ACITOIII. pol,.l)'r.n., mold.d , po, v.lu .. ( .. K380II) ••• . • .. • . 2.00 
o :IOO-IILlCON IIGNAL 0100[1, micro, 11 ••••• .".,. tool 50S ,.1.ld (IIMt2l28) •••••• •• 2.00 
o .. Ie SOCKETI, 14. 1. pin, sold.r toll . ("KH21) . .... ..... ... . .. . .. ......... .. . ... 2.00 
o l00-IN4148/114 IWITCHING 010011. IOX+ ,1.ld. Unt •• tedl (#1K2411) . •• •.••• . •. 2.00 
o JO.PC TIl IM POTINTIOMETEIII, thumb.h •• I • • c,.wdrl.,., ."'L {ltIl(3345) •.••.•.•• 2.00 
o l l-lUDE VOLUMI CONTIiOLl, ... t 'd .. Iue •• duel ••• 1 .. 11 •• (11 11(3057) ••••••.•••... 2.00 
o 71-4" CAlLI Till. plutlc. Ilk. " T,·wr.p" (.fH(121.) . • •• ••• . •.•.••••• . ••••.••••.• 2.00 
o 10-CIIYITALI, m., I .. clud. ca. H.m" mon {1t1K321O) ..•••• . •.•••••.•.•••..••••• 2.00 
o 100-TlItMINAL ITIIIPI, ' rom 2 lUI. up (lt tK313.) ...................... ........... 2.00 
o »WE·2NION LAM'I • • 11 lOGS 100d (#1«2813) ...................... . ............ 2.00 
o 4().ft. IHIELDID CA.LI. 1 condo ml ...... phono •• (lttK3177) • .. ..••••••••. •.•••••..• 2.00 
o ).. IOUND TIIIGGIRI. sound trlu." .cr w/omp {# IK3825) .......... ,. . . ..... .... .. 2.00 
o 10-Ca CIIYSTALS. for ph ... lock loop, HAM . Hc/ ... (it "'SOlO) •••••••••• •••.•••.••• 2.00 
o 1~DIIC CA'ACITOIII, lonll.od •• m.riled • ••• t·d (1I"'2U.} •••••• . ••••• • •.•••••• 2.00 
o 100-CAPACITO. IPICIAL. dl.cs, ... yl.r, l)'tics, more ( • • K2731) .................... 2.00 
o 100VOLTAGIIIIGULATOIlI. hobby LM320, MO. TO·3 (."'3330) ..... .... ..... ..... 2.00 
o »'ANELIWITCHEI •• lId ••• rot.rlu, mod, .tc (""'32 .. ) . . .•......... •.......... 2.00 
o :zoo.":IIITOII IPECIAL, '" t. 1W. corbon, m ... 1 {#"'3OM) •• •.• ••.••• . •.••.••• . •• 2.00 
o 200-HAL' WATTIIII. , •• I.to, •• corbon. m.tol (#Mt3044l) .•.•.••.•• . ••. .. . •••••• . •• 2.00 
o 100-NATIONAL IC 10NANIA, llno.,.. 740Cla ItOMI (it-.216O) •••• •••.•. ••• •••.••.• 2.00 
o 1I-LM:MOT YOL TAGIIIIGULATOIII, 5 to 24V. TO·220 (ltK2I31) . ...... . .......... 2.00 
o lao-POLYITYlilNI CAPI . ... t'd v.lu •• , yolta, •• hl·Q (it .K272.) • . •. . ••••• • ••••• . • 2.00 
o SO-THIIiMIITOIII. r •• I.tor. th.t ch.nl. with t.mp (itIK401.) ••.•••••••••• •• •••••. 2.00 
o 2G-.IIIDGEI. u .. t •• ted, 2, 4. ...... P. full WOy. (" Mt4022) ••••• . .•. .. •••.•. •• . • . . .•• 2.00 
o 21-LAMP'N'IOCKIT Inl, ... Icro. 1. IV. T2 (#"'3.57) ••••••• •• . ••••••• • ••••••.•• .• 2.00 
o ll-MII.ID IIUDOUTI. hobby. unt •• ted, . 127, .3, .S. .tc. (ItIKH11) .. .. .... . ....... 2.00 

~ !:::~~::I~IIT::~~IIIT~~::I:!:;:t=~~~!~I:IIt;~k~i~.~~.I.~):: :::::::: :::: ::: ~: 
o :zoo., • .,OIlMID .IIIITOIII, ~. v.., 1W. m.rk.d, ... t ·d (#"'2aoa) ..... .... . ...... 2.00 
o 200-PIiECIIION IIElIITOIII ..... v... IW. IX, 2X m.rked (#Mt2421) . .. ........... . ... 2.00 
o SG-DIPPID MY LAlli • • hl", fln l.h, ... t·d y.lu •• (1111(21.7) • •• •••••••••••• ••• •••••.• 2.00 
o 3O-VOLUME CONTIIOLI. oudlo. IIn •• r, ... t·d volu •• (II Mt2421) .. .. .. ............... 2.00 
o 3O-CLOCK CHIPI, N.tlonol, hobb, " unt •• t.d, .I.rm (itll(lOIl) ••••••• • ••.• ••••••• . 2.00 

~ ::.:~~2:~::C:::.lpuh.~~:::b~:!~~t::.~::r.!:OI~i«i2i.).·. ·.·.· ••••••••• .•••.••• ••••..•••.••••..•••. ~: 
o 2I-CD·4QOO 1E1I11I CMOI, unt •• ted , 50S u ... bl. yI.ld (#8I(12M) ••• . • .. •.• . •••••• 2.00 
o 1·CHAIIACTlII GINUATOII. 5 x 7 Mo • .,k MK 2002P (#11(311.) ••••••••.•••••.••. . 4.15 
o I·CONOENIIIt MUlli • •• ".IUn, 500 ohm. 1.11 Volt. (II'1K317.) ...... .. ........ . .. . 4.15 

7-SEGMENT READOUTS 

110 tor 2.01 
110 for 2.01 
10 tor 2.0& 

110 'or 2.01 
200fo,2.01 

2fo,2. .. 
2 'or 2.11 

300 for 2.01 
12O'.r 2..01 
1IOfo,2.01 
300 for 2.01 
110 'or 2.01 
sao fo, 2.01 
lOG fo, 2.01 

18for 2.01 
:zoo for 2.01 

10 for 2.01 
30 for 2.0 1 

1SO for 2.01 
20 for 2.01 

200 'or 2.01 
10 for 2.0& 

au ft. lor 2.01 
8 for 2.01 

20 for 2.01 
200 for 2.01 
200 for 2.01 
200'0,2.01 
10 for 2.01 

400 for 2.01 
.-0 fo, 2.01 
200 for 2.01 

30 for 2.01 
200 fo, 2.01 
100 'or 2.01 
40 for 2.01 
50 'or 2.01 
30 lor 2.01 

300 for 2.01 
200 for 2.01 
400 for 2.01 
400 for 2.01 
no 'or 2.01 
10 for 2.01 
eo 10' 2.01 
eo for 2.01 
20 for 2.01 
50 for 2.01 

2 fo, 4." 
2 for 4." 

ONE CENT SALE 
o 3\0; DIGIT LCD WRISTWATCH DI.PLAY (lt83NO) •••• • • • • , _, •••••• • •••••• • •• 3 for IJ.U, 6 for 51 . 20 
o III' •• Y FLAT NIXIII, oran,., .3" dual dl,lt (.MU5014) •• ••••....••••••••••• 3 for 1. 11 6 for 1.20 
o SPlIUIY FLAT HIXIII, orull, .3", 1";'.'1 (#MIOU) . . . . . , ' . .......... . . . . . 3 for 1.1' 6 lor 1.20 
o .AN·3 IUI.U ItU.DOUT, .'W· red. co .. , ... th. 1.IKUla) . ....• . .. .. ....... 810r 1.00 12 tor 1.01 
o MAN·4 IlEADOUTI. bubbl • • red, com .• nod • •• 1'" (#11"103) .. . . . .... . ...... 2 tor 1.00 4 tor 1.01 
o 'ND· I0 ILOCK IIUDOUT, .122" co ... cathod. {# Mt2oe2) ••.•. .•.•.• . , •••••. . 2 for 1.1' 410r 1.20 
o "CIGIT IIEADOUT, led, co ... cathod., r.d (II' MtI&to) ............... , . . ... . . .. 1 for 1.15 2 lor 1.16 
o flID·50l. .5" ,.d. com cathod •• 7· .... t"Ml2M.I ................. ......... .... .. . 1.50 2 lor 1.51 

~ ~~:=: :::: ~::: ~::'::~:~o!.:~r;~::)~~~·::::::::::::::::::::::::::::::::::. i: ~ ::; ;:~ 
o flID·aol. .. .. ,.d. co ... mon cathod., (#fH(3327) .............. . ..................... 3.15 2 tor 3.'6 

RELAYS! hdo 
o 1· IPIT 24V IIEI D IlILAY. nor ... opon, dip .1)'1., 1250 oh .... (#11(11715), ...•...• . .. 1.4' 

AMPUFlERS! E. ch 
o I WATTI ON A CHIP, To.hlb. TA72011 (11 "11057) .... .. . . . . .. . . ........ . .. ....... 4.15 
o 3 WATTI ON A CHIP, G·E 'A 2.3 (,,11(11522) ... . . ... .. .. . ...... . . . . . .......... , . 1.50 

Ord.r TTL'S AT "CENT -CIBlE" PRICES .y C.t. 
No •• K"'.1 
& Typ e No. E.ch 2 For Type No. bcO 2 I ... TYIM No. bch ZIOO' 

o IN7400 ., ... • .20 o IN7481 .11 .20 o IN74113 1." u. 
o IN74O& .11 .20 o IN7470 .1' .20 o IN74114 1.71 1.71 
o IN7403 .2' ... o IN7471 .n ... o IN74111 .11 ... 
o IN7404 .1. .20 o IN7472 .1' .20 o IN741M ... ... 
o IN7401 .1. .20 o IN7474 ... ... o IN74117 ." 1.00 
o IN7401 . 11 . 20 o IN7471 ..• .70 o IN741 .. ." 1.00 
o IN7407 ... ... o IN7480 .11 .20 o IN74111 1.25 1." 
o IN7401 . 3' ... o IN7482 .2' . ](1 o IN74113 1.31 1." o IN7410 .2. .2' o IN7 ... 3 ." 1.00 o 'IN74&M .7' ... 
o IN741' . 3. .M o IN7 .... ..• .SO o IN74&U ." 1.00 
o IN7417 .35 .3' o IN7481 .7' .au o IN 741" 1." 2.00 
o IN7420 .32 .33 o IN7 .... .... 3.SO o IN74173 ." 1.00 
o IN7421 ... .SO o IN7410 ." 1.00 o IN74174 1.7' 1." o IN7423 ... .](1 o IN7411 1." 1." o IN74111 ." 1.00 
o IN74U .11 . 20 o IN74.2 .11 ... o IN74177 .70 ... 
o I N7430 ... . .. o IN74.3 ... .70 o IN7417 • 1." 2.00 
o IN7437 .11 .20 o IN74M .7' ... o 1N741.o . .. ... 
o IN7431 .2' .2' o IN74.1 ... ... o IN74182 . .. ... 
o IN7440 .11 .20 o IN74" ... ... o IN74110 1." 2.00 
o IN7443 ... ... [1IN74H .7' ... o IN74111 1.71 1.7' o IN7444 .11 .20 o IN74107 ... . .. o IN74112 . .. . M 
o IN7448 1.21 1.2. o IN74113 .3' ... o IN741.3 ." 1.00 
o IN7450 .11 .20 o IN74114 .Z' .2. o IN741M 1.21 1." o IN7451 .11 .20 o IN74121 ... ... o 1N74117 .75 .70 o IN7413 .11 .20 o IN74123 ... .70 o IN741" 1." 1.11 
o IN7454 ... ... o IN74&21 ." 1.00 o 1N74200 1" 1., 
o IN7451 . 10 .20 o IN741M ... .SO o IN 74251 .70 ... 
o IN7480 ... ... a 1N7414O ... .SO o IN742.14 I." 1.00 o IN7 ... 2 .3' ... o IN74141 ... .70 o IN742M 175 170 o IN74M .10 . 20 

POP·AMPS AT "CENT·CIBlE" PRICES 
Cast! code: T =T O-220 Powt!r Tah: V =Mini dip : K=TO· 3: H =TO·S; N= I>II' . 

Typ. No. bch 2 I ... Ty •• No. bcO 

~~fo I Type bch 21..-
o LM300H $ .79 S .80 o LM340T·S 1.49 o LM701N .5' .60 o LM100N .49 .sO o LM340T-6 1.49 1.50 o LM704H .19 .20 o LM10IV .• 5 A6 o LM340T·8 1.49 1.s0 o LM709 H .19 .20 o LM301H .• 5 A6 o LM340T· 12 1.49 1.50 o LM709N .49 .so o LM307V .45 A6 o LM340T· 1S 1.49 1.50 o LM733N .79 .sO o LM308V .2' .30 o LM340T· 18 1.49 1.s0 o LM741V .25 .26 o LM308H .6' .70 o LM340T·24 1.49 1.50 n LM741H .30 .31 o LM3D9K 1.49 1.s0 o LM35DN .'9 .so o LM747H .59 .60 o LM311V .29 .30 o LM176'1 .29 .30 o LMI304 1.49 1.s0 o LM311H 1.49 1.s0 o LM377N 2.25 2.26 o LM1310 1.79 1.80 o LM318V .99 1 .0 0 o LM380 N 1.39 lAO o LM1312 2.49 2 .50 o LM320H·5 .99 1 .00 o LM381N 1.99 2.00 o LM1414V .19 .20 o LM320H·12 .99 1.00 o LM386N 1.49 1.50 o LMI458V .39 A O o LM320H·15 .99 1.00 o LMS31H 1.49 1.50 o LM1800 N .79 .sO o LM320T-6 1.49 1.s0 o LMS32N .25 .26 o LM30 28H .65 .66 o LM322N 1.19 1.20 o LM532H .25 .26 o LM3900N .49 .sO o LM324N 1.79 1.80 o NES40H 5.95 5 .96 o LM3909V 1.25 1.26 o LM339N 1.79 1.80 o LM5SSV .75 .76 o LM4250 1.20 1.21 o LM340K·5 1.49 I.S0 o LM556N 1.79 1.s0 o LM75451 .69 .70 o LM340K-6 1.49 1.50 o LMS58V .39 A O o LM7S4S3 .6' .70 o LM340K-8 1.49 1.50 o LM558H .39 AO o LM75491 .80 .s1 o LM34DK· 12 1.49 1 .50 o LM561N 1.00 I.Dl o LM75492 .80 o LM340K· 15 1.49 1 .50 o LM565N 1.00 1.01 o LM 75494 .60 o LM340K·IB 1.49 1.50 o LMS65H 1.00 1.01 o P AZ63 o LM340K·24 1.49 1.50 o LM566 2.49 2.50 o DM8864N o LMS67 2 .39 2AO 

PENN IES FOR YOUR MEMORIESI 
DHcliption Ie 5.1.1 

lK Drnomlc RAM 1.30 
2K Prom 2.96 
2K • 1 Orn.mlc RAM 1. 00 
256 • • (PROM 4.'6 
4ft II: I D,namlc 

DIP SWITCHES! • h 2 I ••••••••••••••••••••••• j~::::--'"..;;~~~~~~;~~~~~~~~~;:;::~J 0 2 IWITCHES ON A DIP IIt.K 3 ... ! .. ........ ...... ~~ .77$ ~;.: ~~~"':AV[ BRIDGE : 
o .. WITCH .. ON. 01 ..... 3.... ... ........ ... . .. . ... .••• RECTIFIERS! • 
o • IWITCHEI ON A DIP dK H7l . •... . . . . • . .••. ••• I .D 1.30: O,d.r by c.t. No. M2447 "voltal. : N I C 

IC SOCKETS! :,!;RYSO s~~; st~o: .1e .... 0I,,1< 
o ""N MINI·OIP (.tH(2U 3) ••••••••• 4 for Sl .I' • for 11.20 .0 100 . lA9 1.50 V St ... - S.le 1~·5P~CLIt.o .. 
o 14-'INOIPI.IH(130.! ............. 310r I." .for 1.20.0200 1.69 f.70 7 .... .. 
o l""IN DIP . tHU301 •• ••.••••••• . 3 tor I . " 8 fo, 1.20.0 400 ' 1.99 2 .00 IS " .C. 10 f.r $1.00 20 fer $1.01 
o I ..... IN DIP . K3171 •••.•.• . • .. . . 8 fo , 1.1' 12 fo r 1.20. 0 600 2.2S 2.26 IS ".C. 1 for 1.00 11 f.r 1.01 

~ ~::: :::~g:~ !:::::;I:::::::: ~ ::; 1... : ::; t:; gl: " ' ~~ ::JA ~: ::~ : : ::; t: ~: ::; !::! 
21 P.C. I for 1.00 10 f., 1.01 

Ord., b, Cot. No. 1K121M 

S WATTS 5... Ie SALE 
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sal:isfac:l:ian starts here 
MEET THE MORE ITEMS ••• 

ECONORAMTM. 
FAMILY • • • 

These static memory kits deliver 
outstanding performance at prices 
even the dynamics can't match. What 
others consider "extras" we consider 
necessities, such as buffering on all 
lines, reliable DMA, sockets, gold
plated card fingers ... and all the 
other signs of quality that make up an 
Econoram. 

More good news: Our memory kits 
(except Econoram Jr") are now 
"Un kits" . All sockets and bypass caps 
are pre-soldered into place, turning 
an otherwise tedious assembly job in
to a pleasurable, one evening project. 

We want to be your memory sup
plier: and that means offering a 
superior product at the lowest possi
ble price. 

8K ECONORAM IrM 
Just try to find a more cost-effective S-100 
package! Better yet, get 3 kits (24K of memory) for 
only $375. Add $20 per board for 
assembled/tested. $135 

16K ECONORAM IV™ 

-

Ideal for S-IOO buss system builders who need a 
big chunk of memory that draws less than 2000 
mAo Manual write protect for 4K blocks; use with 
or without phantom line . Add $35 for 
assembled/tested . $ 2 79 
- - - --

24K ECONORAM VIpM 

• 
144 

A dense and flexible S-100 board that draws less 
than 2000 mAo Configured as two 8K and two 4K 
blocks with independent addressing and protec
tion. Use with or without phantom lines. Add $40 
for assembled/tested. $445 

• - - --

TRS-80 16K 
CONVERSION KIT 

Why settle for the limitations of a TRS-80 4K 
system? Expand it to 16K with our conversion kit. 
Includes eight uPD416 1 X 16K dynam ic 
memories and instructions for converting your 
machine to 16K. You could pay up to $290 

elsewhere ... but our kit is only $190.00 
CPU POWER SUPPLY 

Here is an economical , conservatively rated 
power supply for small computer systems or 
digital/analog bench work. Delivers + 5Y @ 4A 
with crowbar over-voltage protection; also gives 
± 12 @ Ih A per side. Adjustable negative bias 
supply,5 - lOY @ 10 mAo All in all , if you need a 
small power supply you can't beat the perfor-
mance or the price. $ 50 
11 SLOT MOTHER 
BOARD "UNKIT" $90 

Those who recognize value have made the 10111 
slot Motherboard one of our most popular non
memory kits . Now, we've made it even more 
desirable by pre-soldering all 11 edge connectors 
in place to take the tedium out of assembly. In
cludes our much-copied active termination cir
cuitry that takes the noise, glitches, ringing, and 
overshoot problems off your buss for optimum 
data transfer ... as well as all edge connectors 
and plenty of bypass capacitors. 

18 SLOT MOTHER 
BOARD KIT $124 

Same features as our 11 slot version; includes 
18 edge connectors and active termination cir
cuitry. 

COMING SOON: 
A NEW FAMILY OF 
ECONOROMSTM 
Don 't load and reload often used programs or 
routines; store them in one of our ROM boards_ 
We're putting final touches on 2 boards; one is 
16K, configured as 4 independent 4K blocks with 
optional power on start , and uses 2708s. Our other 
board combines both ROM and RAM and uses 
2716s. Watch this space for further developments. 

~@@)0®rnr? G' 

~ BILL GODBOUT ELECTRONICS ~ 
TERMS : PI:~:e 2~~:~ O::~::D~t;::~~~'p~~n:~::cess refund~ 
Add $1 handling for o rde rs under $10. Ca l res add tax . COD OK 
with street address fo r UPS. For VISA'" IMaste rcha rge'" orders 
($15 min) ca ll our 24 hr. o rde r desk at (415) 562-0636. Pr ices 
good through cove r month of magaz ine. 



1¢ 
SALE 

dig 1% DC . . . . .. .. $134.00 
3'h dig .5% DC .... $ 158.50. 
4dlg .1% DC ... . . .. $209.00 

4 dig .03% DC .... . . $ 250.00 
Rechargeable batteries and charger In· 
eluded 
Measures DC Volts, AC Volts, Ohms and 
Current 
Automatic polarity, decimal and overload 

~;t~~nga~~~~ZI~:e~~~I~:I~·ger. PROBE 1¢ 
Time base - .1 microsec . to 0.5 Sec/div - 21 PROBE 1( wilh Ihe 
sel1ings . .!. 3% . . S purchase of SCOPE 
Battery or tine operallon . land . the MENTION 01 
Automallc & Une sync modes. this MAGAZ INE 
Power consumption < 15 walls. 
Vortlc.I G.ln_ .Ot,050 Vld lw· t2 ... ,,lng • .1.3'% . 
VI.wlngaf .. t .t ·· .t .:)5". 
Cue 511e 2.7'·H . !I ... ··w. 7.5"0. J pound • . 
h rh luoo<;o.o ... III_l,.... 
10101 . IO m-o~ .. 
t •• ,h.,.c. ,ry;ngo;a .. . 

1-24 
.41 
.39 
.43 

25 -49 
.38 
.38 
.42 

50-99 
.35 
.36 
.39 

100-249 
.31 
.32 
.35 

250-999 
.27 
.29 
.32 

lK-5K 
.23 
.27 
.30 

Indication 1~li.~~~~~iiiiiiii~~' Rechargeable batteries and charger 
Measures DC Volts, AC Volts, Ohms and 
Current 

8 pin· 
14 pin· 
16 pin· 

18 pin 
20 pin 
22 pin· 

.63 

.80 
:90 

.58 

.75 

.85 

.54 
.70 
.80 

.47 

.63 

.70 

.42 

.58 

.61 

.36 
.53 
.57 Automatic polarity, decimal and overload 

Indication 
No zero adjustment and no full-scale ohms 

;!lt~!~-<>perat!>d - NICsd ballerle.; also AC 
line operation. 
Large LED display for easy reading without 
Interpolallon 
SIzI: 1.a"H )C 2.7'W)( 4"0 
Parte & labor guaranteed 1 yNl 
nit stand option . 
L .. there ... . 

Purchase any of the LM series 
MeIers and buy the LEA THER CASE 

• M .rodvdul1 
"nt.I!I.m~'· 

8803 
IOU lor +5 , +12 . MOTHER 
-11b1,o~$,nlllnsu' BOARD FOR 

· :~~~'~c::.;. S100 BUS 

potItIII 51d.twt f ClOl'f MICRO· 11!;~gl 
glm ."h .. n,11 m.rk,ngsl(1( COMPUTERS 
com\lOMOl lOC<IllOns 

• Gl0 ,p:uyg~UOColrll .. ,n20\1rq 
toC)IIef. !oOIGtrDW!lKIoinOOl8ctIMM· 
ttrllOlel101lU(Jl 

• SoIde-rmnkWllhwkle.WlIlOOWSOll 
. tCM(lCIICUI!S IOolvood KcOd,n"'short 
OleUI!1 

• Uounll"'t(tplxln .. ,nl00ton~l$(l 
/OWSj",,'2!>ttn!er1 ... !1I1!>Orcr. 
Vtc!(I{ IW1~umtltlR~l·2 . 

lKlnl)!u1Inl"tOllOtclIOf!11" ~, .. , ""'." .o ... ".~ 
lGlt ' I)ln!lOn 

• ::.I~~~:~"::~I/9~':~~.:o.o:'SIOfOP!lOf!oI Price' 
• LIlgt OUstS +!>V'IldC;ND{lOA ~ PSI . ± 12V(I{ II"V(7 ' • 
A ~ PSI Currenr''''I/9SlIepef Mll ·STlH7!>wollllD''C 

$29.50 

1!16~ BOARD 
.042 dia holes on 

0.1 spacing for IC's 
PRICE 

SIZE 1 · 910 · 19 
4.5x6.5 ·· $1.49 1.34 
4.5xl 7"" S3 .51 3 .16 

Epoxy Glass 
64P44 4.5x6.5 ·· Sl.70 
84P44 4.5x8.5·· S2.10 
169P44 4.5xl7"" S4.30 
169P84 8 .5xl7"" S7.65 

LIQUID CRYSTAL DIGITAL 
CLOCK·CALEN DAR 

• For Auto, Ho me, Office 
• Small in size (2x2\h~1 
• Pu sh butt on for seconds release for 
• Clocks mounl anywhe,e .,lIh ellher 3M 

aided tape or VELCRO, Included. 
• 2 MODELS AVAILABLE: 

LCO·IO', penable model funs on ""'<0',"',,"'1 
batteries lor bailer than aye.,. 
LCO·I02, tuns on 12 Vol! system and la 
lighted. . 

. ' LCD·'0'0'LCD· '02 
)'Ou.cllolc • ... 

1.53 
1.89 
3 .87 
6.89 

iiiiiiiiiiiii ; 
1 '00·110100100'-' .a .... 
O"'50.Of~I""",l!oO_ 
,_' .. vtCIOIO .... IWIS' _ ... __ GOlO ... ,.., 

,., .·"O·Z' 
.. ~O "U " 00 

~ a ll 0 100 .go c .... IUCIO. Ill' 
SOW1i~TAI\. ... ,OO_ .. , ..... , .. ... cr ___ .. COUl ... _ 

.. ~ 

,. I ., '010 
OJtO un 0)00 

11110""'100" 00 (_ 11$"" Oll'SOUKA 1M. "" /!OO __ 
,_. I .. Ir( CTOfI""" , ..... " __ ... "ASGlO,,,,_., 

" 00 un. OJ" 

R", ,) 5O"OOC .... In" .. 
.... "t10 !.alot_ ,"up , .... 
,~, 

24 pin .90 .84 .78 .68 .63 .58 
28 pin 1.10 1.00 .90 .84 .76 .71 
40 pin 1.50 1.40 1.30 1.20 1.04 .89 

Sockets purchased in multiples of 50 per type 
may be combined for best price. 

• • • Other Populer Edge Connector. All sockets are GOLD 3 level closed entry • End and side 
stacable. 2 level, Solder Tail, Low Profile, Tin Sockets and 
Dip Plugs available. CALL FOR QUOTATION 

Microcomputer /processor 
.plugboard. use Wllh S-tOO bus Com' 
plete with heat SlOt.. & hardware . 5 3" x 
t o" x 1116" 

1·4 
519 .95 

5·9 
511 .95 
8801-1 

10·24 
515 .96 

Same as 8S00V except plain : less power 
buses & heat sink . 

1-4 5·9 10·24 

~ .... . ) 11 ' ... ' .... 1!I6" .. _ , 
........ ~, .... GDtO 

Plugboards 

~ 
3682 9.6·' X 4. 5" 

$10 .97 
3682·2 6.5" X 4.5" 

$9.81 
Hi·Density Dual· ln·Line 
Plugboard lor Wire Wrap 
with Power & Grd . Bus 
Epoxy Glass 1116·· 44 
pin con . spaced .156 

$10.90 
3677-26.5 " X 4.5 " 

$9.74 
D.I.P . 

i:8t'(tqtt{ltQ~~ 
Wr,p3lnsulallld wire on .025" 3qu.repollS ,~ 
FOUR TIMES FASTER . ' " 

P180 
wlthlwo 

too· .pool. 
01280a. 

wi" 
1 ..... ,eog ... .................. IIO. '_. 

/' ".- $24.50 
~~ .. -

#mit @ ~- J!r.I& §~~ •• 
NO PRE·STRIPPINQ ' ,, ~ I 
NO PRE-CUTIING" 
SPOOL·FED WIRE' 
· The~ecI.lI.p,.nse' lhrcugh'Ile'OOIp.n"1Iinll'lgedOt lit" 10 'lie .r~p POSI A rwro. IoogllucM&I CUI IS ~. In ,lit 
IlIsu~ho" .~r. " pruSots Ihe s.q~lt posl 
to''''II'''bI' eG t_''I''''''ftl'''byl'''S'''''jlld~ 
!l1~'n~ . ~. (OIIIX" • ....... , ... .. ... ...... .. _ .. ' ... 110_ .... _ ....... 
_"" "'..,.. .. ,.""-

SlIT·N·WRAP 
WIRE 
NO. 28 GAGE INSULATED 
WIRE, 100' SPOOLS 
w~a· 2·H"'g l . Gleeft wlS·l ·C·PIog J CIUI 
W28·H ·PIog l . "" W~8-2 · 0·PIo4 l IIIue 

.., I . ... , .'. 

' . ' .......... IILlllIILU' . _ 

: 12 :Lf8 ~ . .-
: . ,."" ... rt,.'"",!' I " .. ., " 

Brighl Green Fluorescenl Display Crys· 
lal Time Base Assembled . just add 
switches and 12 VDC. 



This new instr~ment has taken a giant step in 
front of the multitude 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 ±O.1 
PPM or better - Guaranteed - with 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 amplifier 
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. 

5821 NE 14 Avenue 
Ft. Lauderdale, FL 33334 
Phones: (305) 771-2050 771-2051 
Phone orders accepted 6 days, until? p,m, 
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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-X1 , X10, X100 
Input Connectors Type -BNC 
Approximate Size-3"h x 7W'w x 6W'd 
ApproximiJ.te Weight-2Y2 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 

ACCESSORIES: 

$299.95 
$249.95 

Battery-Pack Option-Internal Ni-Cad Batteries and charging unit 
$19.95 

Probes: P-100-DC Probe, may also be used with scope $13.95 
P-101-LO-Pass Probe, very useful at audio frequencies 

$16.95 
P-102-High Impedence Probe, ideal general purpose 
usage $16.95 

VHF RF Pick-Up Antenna-Rubber Duck w/BNC #Duck-4H $12.50 
Right Angle BNC adapter #RA-BNC $ 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 $59.95 
"FC-50 - Opto-8000F Factory Update $99.95 
FC-50 - Opto-8000.1 (w/TCXO) Kit $109.95 

"FC-50 - Opto-8000,1F Factory Update $149.95 
' 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 ali other countries, add 10% of total or
der, Florida residents add 4% state tax. C,O,D, fee: $1 .00, Personal checks must 
clear before merchandise is shipped. 

,; 

; . , 



TEKTRONIX 535A with .,,~ .,,~ .. -.~.~. 

DUAL TRACE PLUG IN [CAl· I 
We have acquired a limited number of TEKTRONIX 535A [' 
OSCILLOSCOPES, with the CA (dual trace) plug ins. These . "'S:::''''-:-........,~~I 
scopes have a present market value of about $800.00. For 
years this scope has been one of ten workhorses of the in- i-;::::~;:::::~~~J 
dustry, and it is rare that an individual can find one at an 
affordable price. Due to limited number available, we sug
gest telephoning your order in. 
All scopes are shipped freight collect. 
STOCK NO. XX3K TEKTRONIX 535A Oscilloscope 

and CA (dual trace) Plug in, $495.00 

FORM FEED MECHANISM 
Again DELTA brings you the unusual. This FORM 
FEED MECHANISM is designed to be used with any 
printer, is completely adjustable in width and speed, 
which is controlled by your printer. It was made in 
West Germany, arid was made to sell for $450.00. 

will sell the limited quantity we have for $99.00. This is a device that you may never again see advertised . 

STOCK NO. XXX4K FORM FEED MECHANISM $99.00 

TV HOCKEY and SOCCER GAME 

.-. rED - I 

• 
plus VIDEOCUBE 

For some time we have been selling our VIDEO
CUBE, the TV interface between computers, cam
eras, etc., and your TV set. We sold them in kit 
form, and to date we have sold over 3,000. We sold 
the complete VIDEOCUBE, when available, for 
$16.95. 

We now have a limited number of Hockey-Soccer Video games, complete with VIDEOCUBE inter
face, at a new price of $18.95; previously sold for $27.50 in kit form . This gives you two games, at two 
levels of skill, with LED readouts for scorekeeping. This game sold in Boston department stores for 
$79.50. 
STOCK NO. 5495K Complete VIDEO GAM E & VIDEOCUBE $18.95 ea. 21$35.00 

NEW TRANSFORMERS 
TRANSFORMER 1. Primary 115V, Secondary 1, 30 V @ 2 A_ Secondary 2, 16_5 V @ 1_2 A. Secondary 3, 16 V @ 
3.5 A_ Secondary 4,9.5 V @ 3.5 A. ' 

STOCK NO. 6677R WI. 10 Ibs. $10.95 ea. 2/20.00 

TRANSFORMER 2. Primary, 115 V. Secondary 1, 12 V. @ 5 A., Secondary 2, 24 V. @ 9 A., Secondary 3 
14 V. @ 20 A. Secondary 4,125 V. @ 1.5 A. 
STOCK NO. 6675K WI. 161bs. $18.95 ea. 2/36.00 

TRANSFORMER 3. Primary 115 V. Secondary 1, 12.6 V ct @ 1 A. Secondary 2, 33 V tapped at 13.1 V @ 1 Amp. 
Secondary 3, 140 V. @ 100 mao 
STOCK NO. 6772K 2lbs. 41/16" x 21/16" x 2 5/8" $2.95 ea. 2/5.00 

Please include sufficient postage, unless otherwise noted. Excess will be refunded. Send for our NEW CATALOG 19, 120 
pages of computer and electronic bargains. 
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EXPANDABLE EPROM BOARD 
16K OR 32K EPROM $49.95 W/OUT EPROM 

Allows You 10 Use Either 2708's For 16K of Eprom or 
27 16's For 32K of Eprom. 

KIT FEATURES: 
l. All Address lines & Data Buffered 
2. Quality Plated through P.C. Board Including 

Solder Mask and Silk Screen 
3. Selectable Unit States 
4 . On Board Regu lation Provided 
5. All Sockets Provided W/ Board 

WE CAN SUPPLY 450As 2708's AT $11.95 
WHEN PU RCHASED WITH BOARO. 

4K LOW POWER RAM KIT 
The Whole Works - $79.95 
Full Buffered - on board regulated - r educed 
power consumption utilizing low power 21L02-, 
500ns RAMS - Sockets provided for all IC·s. 
Quality plaled through PC board . 

'Add $10 .00 lor 
2S0ns RAM opera'iion . 

S.D. C,OMPUTER PRODUCTS AN EMPIRE IND. CO. 

P.O. BOX 28810K DALLAS, TEXAS 75228 

EXPANDORAM 
THE ULTIMATE RAM BOARD 

32K FOR $475.00 

32K MODEL 
8K .. .... $151.00 
16K . . 259.00 
24K . .......... 367.00 
J2K .. 475 .00 

THE 32K VERSION USES THE MOS· 
TEK MK4115 RAM AND HA3 8K 
BOUNDARIES AND PROTECTiON & 
UTILIZES DIP SWITCHES . P. C, 
BOARD COMES WITH SOCKETS FOR 
3211, OPERATI ON 

BLE RAM 
BOARD AND UPGRADE THE SAME 
BOARD TO A MAXIMUM OF 6511, 
MEMORY IN STEPS OF EITHER 811, 
OR 16K AT YOUR OPTION BY MERE· 
lY PURCHAS IN G MORE RAM CH IPS 
FROM SO COMPUTER PRODUCTS. 

64K MODEL 
16K . . $281.00 
32K .... 519.00 
4811, . 757.00 
64K 995 .00 

THE 6411, VERS ION USES THE MOS· 
TEll, MM116 RAM AND HAS 16K 
BOUNDARIE S AND PROTECTION & 
UTILIZES DIP SWITCHES . P. C. 
BOARD COMES WITH SOCKETS FOR 
64K OPERATION 

LOOK AT THE FEATURES WE HAVE BUILT INTO THE EXPANDORAMI 

- MEMORY ACCESS TIME IS 375 ns 
- MEMORY CYCLE TIME IS 500 
- POWER REQUIREMENTS ARE: 

B VDC 400 MA DC 
IB VDC 400 MA DC 

-lB VDC 30 MA DC 

• NO WAIT STATES REQUIRED 
• NO CYCLE STEALING NEEDED 
• ON BOARD REGULATION 
• CONTROL, DATA & ADDRESS INPUTS 

UTILIZE LOW POWER SCHOTTKY 
DEVICES 

• ON BOARD INVISIBLE REFRESH • DESIGNED TO WORK WITH Z-BO, 
B080, 8085, CPU's 

ADD $50.00 TO ABOVE PRICES FOR fULLY ASSEMBLED AND TESTED BOARDS 

Low Cost 
Cassette 

Interface Kit 

$19.95 

'::.::: .. :: 
";'.1>1" ..... f~;:~: 

Features : Plav and recold K.C. Siandard 2400/1200 Hz 
tapes, 300 Baud. TIL I / O Comp~ t i bte, Phase Lock Loop. 
Both 22 Pin Connector and 8 Pin Molu Connector. 
Co mes partially assembled . Oscillator and phase lock 
loop pre · tulI~d to K.C. Sta ndatd. S~ lector swi lch s~nds 
cassl!lIe data or auxiliary illPllt data to microprocessor. 
LED illdicates logic I level. 

8K LOW POWER RAM 
$159.95 

FULLY ASSEMBLED AND TESTED. NOT A KIT. 
Imsai - Allair - 5-100 Buss compatible. uses low power 
stattc 21l02-5OOns fully buttered on board regulated . 
quality ptated through PC board. including sotder mask . 8 
pos . dip switches lor address sorce!. 

• Add $30.00 for 
250lls RAM operation 

Z-80 CPU BOARD KIT 
Complete Kit $139. 

NEW FROM S.D. 
"VERSAFLoppy,rn, KIT 

THE VERSATILE FLOPPY DISK CON TROLLER 

ONLY $149.00 

180 STARTER KIT 
LEARN COMPUTERS FROM THE START! 

SIMPLE, STEP BY STEP LEARNING. CONSTRUCTION. 
PROGRAMMI,NG. OPERATION. MEMORIES, INTER. 
FACING. COMPUTING. AND CONTROLLING WITH 
AUDIO CASSETTE INTERFACE CAPABILITIES. 
Complete Kit includes: Key board and Display; zao 
Centra l Processing Uni t; Instructions; Operation Man. 
ual; Learning Guides. 

CHECK THE ADVANCED FEATURES OF OUR Z·80 
CPU BOARD: Expanded set of 158 instruc tions . 

. SOSOA software capability , 

_
lll'~ operation from a si ngle 

.-.~. . 5VDC power supp ly; a lways 
- stops on an M 1 state, true 

• ..' sync generated on card (a 
. real plus feature!), dynamic 

refresh and NMI available, 
either 2MHZ or 4MHZ op· 

eration , quality double sided plated throu gh PC 
board ; parts plus sockets provided for all lC· s. 
" Add $10. extra for Z·SOA chip which allows 
4MHZ operation. 

FEATURES: IBM 3740 Soft Sectored Compatible. S·100 BUS 
Compatibl e for Z·BO or 80BO. Con trols up to 4 Drives (sins le 
or double si ded). Direclly contro ls th e following drives: 

1. Shusart SA400/450 Mini Floppy 
2. Shusart SA800/8S0 Standard Fl oppy. 
3. PER SCI 70 and 2 77. 
4. MFE 700/750. 
5. CDC 9404/9406. 

34 Pin Conn ecto r fo r M ini Fl oppy. 50 Pin Connector for Sta nd· 
ard Flo ppy. Operates w ith modified CP/ M operating system 
and C·8asic Complier. Th e new " Versa floppy" from S.D. 
Computer Products provides complet e con trol f or many of 
the avai lab le Floppy Disk Drives. Both Mini and Full Size. 
FDI 77 tB-! Single Densi t y Controlter Chip , list ings fo r Con· 
trol Softwa re are included in price. 

FD 1771B-l CHIP ALONE $39.95 

featUres: Powerfu l Z80 CPU wi th 158 i n st ru ctions . 1024 
Bytes (Expandable to 2048 Bytes ON BOARD) of RAM _ 
2 Bi·Directional Input / Output Ports with Handshaking 
• Kan sas City Standard Audio Cassette Interface for 
Prowam Sto rage - H exadecimal Keyboard and D iSPlay 
- Wtrewrap a rea for custom circuitry. S·100 Connector 
on board for M emory and I / O Expa nsion • 2716/2758 
PROM Programme r - " Z-BUG" Monitor ROM (Including: 
Memo ry. Port and Register Examine and Change Com· 

~~~d~n~rta~~~it~~e~~~~leu;~iPp;o~:~Ii~~:~~i~d~~pe 
Many m ore uniq ue features. The best computer edu· 
cation a l kit on the m arket . .. the complete computer 
and educational package for only $199.00. (Available 
June 1978). 

O . E . M . SPECIAL INTRODUCING THE SBC-100 
(The Z·80 Based, S·lOO Single Board Computer) ASK ABOUT SPECIAL O .E.M . DISCOUNTS ON TH E S .D . " COM PATIBLE SET ." 

SOC· IOO - SINGLE BOARD COMPUTER $349.00 

$349.00 VERSAFLOPPynl - FL OPPY DISK CONT ROLLER $149.00 
EXPANDORAM - 32K RAM $475.00 

FEATURES: 

• No Front Panel Needed 
Z·80 CPU (2 or 4 MHZ) 
IK RAM 

• Programmab le Bau c/ Rate 
• Parallel input Port 
• Parallel Output Port 

EACH K IT IF P U RCHASED SEPARATELY TOTAL $973.00 
ORDER A LL 3 KITS TOGETHER FOR 

$899.00 
This Poworful Threesome Oporates Together to Form A Comolete Computer for Your System. 

• 4 ROM /PROM Socket s for 4K/8 K of Memory 
SYNCHRONOUS/ASYNCHRONOUS Serial I/O w,lh 
RS·232 and Current Loop Inter l ace and Soltware 

4 Channel T imer / eounter 
4 Vec tored Interrup ts z·so 

Programming Manual 
II~ DEPTH DETAIL OF 

THE Z·SO CPU 
MICRO·COMPUTER 

S. D. SALES SPECIAL 

$9.95 

RAMS 
21 L02 · 5OONS 
2IL02·250NS 
2114 - 4K 
1101A - 256 
1103 -1 K 
MK4115 · 8K 
7aS 200 · 256 

CPU's 

8 111 50 
8 / 1595 

1495 
8 /$400 

35 
1£ 45 
395 

Z -80lncludes manual 2995 
Z -80A .ncludes manual 34 95 
8080A CPU 8 BIT I I 95 
8008 CPU 8 BIT 695 

PROMS 
1702A · IK · I.Sus .. 3.95 or 10135. 
2708 . 8K . 450ns ....... . 14.95 
5204 ·4K .. 7.95 
82S129 - IK .............. 2.S0 
2708U 8K signe.tics 650ns .. 9.95 

COUNTER CHIPS 
MK50397 6 Digit elapsed timer . 8.95 
MK50250 Alarm clock ..... .. 4.99 
MK50380 Alarm chip ........ 2.95 
MK50395 6 digit up/dn. count. 12.95 
MK5002 4 digit counter .. .... 8.95 
MK5021·CaJ. chip sq. root .... 2.50 

S.D. NOW HAS SOnWARE FOR IT'S CUSTOMERS 

CP/M " DISK OPERATING SYSTEM $99.95 
CP M is a powerfu l disk opera t ing system whIch has become an Industry standard . It IS comp atible wit h seve ra l 
disk based FORTRAN and BASICS. T hiS package Includes a C P / M diskette (min i o r fu11 sIze) adapted for S .O .'s 
SBC . I QO / VERSAFlOPPY EXPANDORAM board set. Complete documentatIo n IS Inc luded . ( I: CP/ M IS a reg· 
istered trademark of Digital Research Corp .. PacifIC Gro .... e. CA. 

Z·80 DISK BASED ASSEMBLER . $69 .95 

Runs o n ANY C P / M based dIsk system. Assembles 
th e officia l Z llog·Mostek Mnemonics . C ontains ex · 
t enSlve se t or pseudo·ops. Ava i lable on 
full size dIsk ette. 

VERSAFLOPPY '" CONTROL FIRMWARE ... $24.9S 

Provides control for VERSAFlOPPY and boots up 
CP / M . T hiS runs on Z ·BO. 8080 or 8085 based 
compu te rs. Ava il able In 2708 or 2758 prom. 

so MONITOR $49.95 

Power ful mon itor for SSC· I OO single board com· 
puters . Includes all VERSAFlOPPY con t rOl firm · 
ware . C omes In 27 16 prom . Available In 4 -6 weeks . 

VERSAFLOPPY DIAGNOSTIC PROGRAM. . $24.95 

ProvIdes r outines which are helpful In checkmg out 
a d isk based system Available In 270B or 2758 
prom. 

* 
SUPER FLOPPY SPECIAL 

* S. O. SALES' VERSA FLOPPY S·I OO CONTROLLER BOARD PLUS 

SHUGART SA 40D FLOPPY OISK DRiVE INCLUOING CABLE FOR ONLY 

$479.00 

MICROPROCESSOR 
CHIPS 

8212 · I/O port ..... 3.50 
8214 - P.J.C. . . ....... 12.95 
8216 - Non Invert Bus ..... 4.95 
8224 - Clock Gen . ......... 4.95 
8226 - Invert Bus ... . ... 3.95 
PIO for Z-80 . . 14.95 
CTC for Z-80 . . . . . . 14.95 
8228 Sys . Controller . ... .. . 8.20 
8251 Prog. comm. interlact 10.95 
8255 prog . prep. interface ... 13.50 
8820 Dual line Recr . 1.75 
8830 Dual line Dr. . 1. 75 
2513 Char. Gen. ...... . .. 7.50 
8838 Quad Bus. Recvr ... . .. 2.00 
74LSl38N - 1/8 decoder ..... 99 
8T97·Hex Tri ·State 8uffer .. 1.25 
1488/ 1489 RS232 ........ 1.50 
TR 1602B Uart .. 3.95 
TR 1863 Uart ............ 8.50 
FD 17718· 1 .... 39 .95 

CMOS 
4001 19 4029 99 
4002 19 4042 69 
4011 19 4047 1.50 
4013 32 4049 35 
4016 32 4069 23 
4017 95 ~nn 19 
4020 97 4076 97 
4022 97 14518 1.10 
4024 75 14528 85 
4027 39 14529 85 

CALL IN YOUR BANKAMERICARD 
(VISA) OR MASTER CHARGE OR· 
DER IN ON O U R CONTINENTAL 
TOLL FREE WATTS LINE: 

T e ... Residents Call Collect: 

214/271-0022 
.... -(All prices subjecl to change 

withoul Drior notice . ) 

NO COD·s. TEXAS RESIDENTS ADD 
5% .SALES TAX . ADD 5% OF ORDER 
FOR POSTAGE & HAN D LING OR· 
DERS UNDER S1D. ADD 75c HAND· 

1-800-527 -3460 DEALER INQUIRIES INVITEDI ~0~Gr:i~~~E~~~ ORDE~S - U . S. 



FAIRCHILD FND 507 and HP 5082-7750 
%JJ Common Anode READOUTS 

STOCK NO. 5616F is a 31/2 digit assembly, (3 digits and ± 1). The assembly has been removed 
from equipment. The 4 readouts are guaranteed. You may also find an SN7447 driver/decoder and 
segment dropping resistors. Transistors have been removed. 

STOCK NO. 5616F 3'/2 digit display, (4 readouts) ~ 3/6.00 

STOCK NO. 5620F is a 4'12 digit HEWLETT-PACKARD 5082-7750 common anode display, %" high. This 
assembly has been removed from equipment, and the 5 readouts are guaranteed. You might also find on the 
assembly segment dropping resistors and IC drivers. Transistors have been removed. 

STOCK NO. 5620F 4 % digit display, (5 readouts) $3.50 3/9.00 

RCA NUMITRON 2Y2 and 3% DIGIT ASSEMBLIES 
These units consist of 2'12 and 3% digit assemblies of RCA NUMITRON 7 segment incandescent 

L.:..!III ..... ~ .... readouts, plus a ± readout. These readouts lend themselves to use of many different color filters, so 
,_ .... ->u,...,..."'" that almost any color is obtainable. These assemblies are out of equipment, and most contain several 

logic chips , and a trimpot for adjusting brightness. Many of the 2'12 digit chips contain 3 SN7475s and 
2 SN74472. The 3% digit assemblies may contain 3 SN7447s, 2 SN74174s and a SN7475. 

STOCKNO.5622F 21/2 digit RCA NUMATRON ASSEMBLY $3.00 2/5.00 
STOCK NO. 5621 F 3'/2 digit RCA NUMITRON ASSEMBLY $4.50 2/8.00 

TEXAS INSTRUMENT TIL 307 
7 SEGMENT READOUT WITH LOGIC 

(COUNTER-LATCH-DECODER]. 

The TEXAS INSTRUMENT TIL-307 is a 7 segment readout, with all the logic necessary for counters built into the chip . 
This simplifies devices, and makes for small packages in instrumentation. The overall dimensions of the readout are 
3/8" x 1" and the digit is .270". The device mounts in a 16 pin DIP socket, and all that is needed is the input signal. 
These devices cost $11.71 each at the distributors. The ones we have are out of equipment , but are 100% guaranteed. 
We have 2 types, 3% digits, and 4 '12 digits. The 3'12 digits contain 3 TIL 307s, and the 41/2 digits contain 4 TIL 307s. 
We provide data with these readouts . The '12 digit in each case is a ± 1. 

STOCK NO. 5614F 
STOCK NO. 5619F 

3'12 digitTlL 307 with logic & data 
4% digitTIL307 with logic & data 

$10.00 
$12.50 

2/19.00 
2/24.00 

OVENAIRE ULTRA PRECISION CRYSTAL OSCILLATOR 

Your computer is only as good as its clock. we have been fortunate in acquir
ing a lot of OVENAIRE precision crystal oscillators, Model OSC 67-11-A-3. The 
output frequency of these oscillators is 3.840 MHz. The frequency readily 
divides into many useable frequencies with the use of standard SN7400 series 
ICs. Among the many frequencies are 640 KHz, 60 KHz, 32 KHz, 20 KHz, 

10 KHz, 6 KHz, 1 KHz, 600 Hz, 100 Hz, 60 Hz, 50 Hz and many more. We provide data showing the ICs needed to get these 
frequencies. The oscillator is precise to 2 parts per million, and is adjustable to even greater preciSion. Ideal for com
puters, frequency standards, clocks, etc. This oscillator is a current production item, and the one piece price at the fac
tory is $134.50. In lots of 100 the price is $49.80, so our price of $14.95 each is a fantastic bargain. 1 5/8" x 2" x 5/8". PC 
mount. Voltages required are 5 Vdc and 12 Vdc. Output is TTL compatible 5 Vdc. Sketch at left shows the complete unit, 
and an inside view. 

STOCK NO. 5592K Ovenaire Precision Crystal Oscillator $14.95 ea. 2/28.00 

Enclose sufficient postage. Excess will be refunded . Send for NEW CATALOG 19, 120 pags of computer and 
electronic bargains. 

149 



• 4804 STATIC, TTl IN/OUT 1024x4 N-MOS RAM 

GENERAL 
DESCRIPTION 

Part Number 4804 
is a 4K semicon
ductor random 
access memory 
organized as 1024 4·bit words. It is fully sialic and 
needs no clock or refresh pulses. It requires a 
single · 5 volt power supply and is fully TTL com
patible on input and output lines. The 4804 is 
packaged in a convenienl 18 pin dual-in·l ine 
package. 

• Single +- 5V Power Supply 
. 1Kx40rganization FEATURES 
• Replaces 4 1024x1 Sialic RAMs 
• Complelely Static-No Clocks or Refresh 
. 18 Pin Package 
• Access/Cycle 600nsec max 
• 250 mw Typical Operaling Power 
• Common 110 Bus 
• TIL Compatible 110 
• Three State Outputs 

~~~~~~~~~~ 
CE R/W 01100 STATUS MODE 

H Don't High Deselecl Siandby 
Care Z 

TRUTH TABLE L H Dala Selected READ 

L L l Selec led Write 
0 

L L H Selected Write 
1 

WRITE CVClE-AC CHARACTERISTICS 

PARAMETER SYMBOL 4804 
MIN MAX 

Write Cycle Time Twc 600 
Address To Write Time T,w 100 
Write Pulse Width Tw, 500 
Write Recovery Time TWA 0 
Data Set up Time Tow 350 
Dala Hold Time To" 0 
Output Disable From Write TOTw 150 or Chip Enable 

READ CVClE-AC CHARACTERISTICS 

4804 PARAMETER SYMBOL MIN MAX 
Read Cycle Time 
Access Time 
Chip Enable to 
Oulpul Enable 
Data Valid Aller Address 
Previous Data Valid Aller 
Chip De·Select 

GOO 
600 

Too 200 

TOHI 150 

TOH2 25 

$8.95 8/$60.00 16/$100.00 

INTEGRATED TONE RECEIVER 

MK5102(N)-5 
FEATURES 

o Detects all 16 standard DT MF digits 
o Requires minimum external parts count for 

minimum system cost 
o Uses inexpensive 3.579545 MHz crystal for 

reference 

o Digital counter detection wi th period averaging 
insures minimum false response 

o 16·pin package for high system density 

o Single supply 5 Volts ± 10% 

o Output in either 4 ·bit binary code or dual 2·bit 
row/column code 

!J Latched outputs 

DESCRIPTION 

The MK5102 is a monolithic integrated circuit 
fabricated using the complementary·symmetry · MOS 
(CMOS) process. Using an inexpensive 3.579545 MHz 
television colorburst crystal for reference, the 
MK5102 detects and decodes the 8 standard DTM F 
frequencies used in telephone dialing. The require· 
ment of only a sing le supply and its construction in a 
16'pin package make the MK5102 ideal for appli· 
cations requiring minimum size and extern.;1 parts 
count. 

DETECTION FREOUENCY 

Low Group '0 

Row 1 .. 697 Hz 

Row2 ~ 770H z 

Row 3 . 852 Hz 

Row4 :. 94 1 Hz 

High Group to 

Column 1 .. 1209 Hz 

Column 2 '" 1336 Hz 
Column 3 ~ 1477 Hz 

Column 4 " 1633 Hz 

MK5102N-5 ..... . . ..... . .. . .. . ....... .. . .. $34.95 
Specs ••• •• • ••• •• •• •••••••••••• •• • • ••• • • •• • •• 50 
600 Ohm to 600 Ohm C. T . tronsformer .• . ••.••• S 1 .95 

Colorburst crystal for above ••• .••• • • •••••• •••• $1 . 75 

(jfJ TBI-TEII T1 

10 AMP REGULATORS 
78P05 

GENERAL DESCRIPTION- The uA78P05 is a 3-termina l positive 
5V hybrid regu lator capable of delivering 10 Ampsl This device 
is virtua lly blowout proof and contains a ll the protection features 
inherent in monolithic regulators such as internal short-ciruit 
current lim iting and thermal-overload protection . The uA78P05 
is packoged in a hermetically sea led TO-3 providing 50W ot 25° 
C case. The hybrid consists of a monolithic control chip driving 
a rU9ged Mesa transistor . The high output current is achieved 
th rough new design technique without sacrificing the regu lat ion 
characteristics of the controll ing e lements. The some process is 
emp loyed in the construct ion of the l OA regulator to provide the 
same high reliability obtained in the uA78H05 5A regulator. 

• 10 A OUTPUT CURRENT 
• INTERNAL THERMAL·OVERLOAD PROTECTION 

CO .. YQOHtl) Outputm 

: ~'g!~~;p~~~:~-g~~;~~T2~2U:~~~~ ~MIT 0 0 
• 50 W POWER DISSIPATPON '\. 
• PIN·FOR-PIN COMPATIBLE WITH TME pA7IHD5, IHPUT til 

pA78HD5A AND SH323 CONNECTION DIAGRAMS 
• STEEL TO·3 PACKAG E TO.l PACKAGE 

(TOP VIEwl 

78P05SC • •••• • ••••••••••• • •• •••• ••• • • • ••••• • • ••• $12.95 
Specs . ... . . ................. . ..... . ........ .. . .. .60 

MULTI-CHANN EL 8 BIT A/D CONVERTER 
Fairchildsl new 6 channe l onalog-to digital converter has a lot 

going for i t . Full scale correct i on capab ilit ies, rat i ometri c con 

version ond wide input dynomic range. 
Micro-processor compatib le, it combines the multiplexer, decod

er and samp le-and -hold functions with converter to save board 

space and e liminate externa l ports. It provides 8 bit, +t LSB 

conversion in 300 uSec featuri ng auto-zero and dynamic range 

all the way to ground. 

UA9708 in 16 pin plasti c DiP • • • • • •••••• •• •• •••••••• $7.951 

DI><ON 
THE THIRD HAND 

• This versatile tool has proven its worlh Ihrough 

generations of use by professional craftsmen. 

• The Third Hand holds work in any position freeing 

both hands to perform other vital funcli ons. 

<D POSITION TWEEZER 
TO LENGTH DESIRED. 

TIGHTEN WING SCREW. CD 

@ ADJUST TO ANGLE DESIRED 
AND TIGHTEN WING SCREW. " 

.. ~. 

CROSS lOCK TWEEZER 
Dixon # H-SOO 

e Tweezer ellen, 1 \7 lb. len· 
slon on blunt ends 

e Double ball Joint allows 
positioning 01 tweezer at 
enyangle 

e Heavy Iron base may be 
held In viae or clamped 10 
bench 

4801 STATIC, TTL lNiIluT 4096-1 N-MOS RAM 

GENERAL 
DESCRIPTION 
Part Number 4801 
Is a 4K semicon
ductor random 
access memory 
organized as 40961-bit words. It is fully sIalic and 
needs no clock or refresh pulses. It requires a 
single + 5 vol t power supply and is lullyTIL com· 
patible on Input and output lines. The 4801 Is 
packaged In a convenienl18 pIn dual·in·lino 
package. 

• Single + 5V Power Supply 
• 4Kx1 Organization 
• Replaces 41024x1 Static RAMs 
• Completely Slatic-No Clocks or Refresh 

FEATURES • 18 Pin Package 
• Access/Cycle Times 600 nsec max 
. 250 mw Typical Operating Power 
• Separale Data In and Dala OUI 
• TIL Compatible I/ O 
• Three Stale Outputs 
• Data Bus Compatible 110 Function 

CE R/W 
H Don't 

Care 

L H 

DI 

Don 't 
Care 

Don'l 

DO STATUS MODE 

High Deselec i Standb 
Z 

Dala Selected READ 
Care 

L L L 
~-r~-r~~~~~~~~~ TRUTH TABLE 

High Selected Write 
Z 0 

L L H High Selected Wrile 
Z 1 

WRITE CVCLE-AC CHARACTERISTICS 

PARAMETER SYMBOL 4801 
MIN MAX 

Write Cycle Time Two GOO 
Address To Wrile Time T,w 100 
Write Pulse Switch Twp 500 
Write Recovery Time TWA 0 
Data Set Up Time Tow 350 
Data Hold Time To" 0 
Output Disable From Write To", 150 or Chip Enable 

READ CVClE-AC CHARACTERISTICS 

PARAMETER SYMBOL 4801 
MIN MAX 

Read Cycle Time TAO 600 
Access Time T, 600 
Chip Enable to 
OuJput Enable Too 200 

Data Valid After Address TOH, 150 
Previous Data Valid After TOH2 25 Chip De-Select 

$8. 95 8/$60.00 16/$100.00 

VOLTAGE REGULATORS 

,0UO'uU'uo' ''- 5-24TO-220 95< 5/$4.50 

78L05A·12-15 4% 100 mA TO - 92 Plastic 50< 
78H05KC 5V 5A TO-3 8.45 
78H12KC 12V 5A TO·3 9.15 
78H15KC ISV SA TO-3 9.15 
lm317K 1.5A Adjustable TO·3 4.99 
lm317T 1.5AAdjustabie TO·220 3.99 
lm317MP .5A Adiustable TO - 202 13.95 
TL430C Adjustable Zener· Think About It 1.50 
TL497C Switch ing Reg. & Inductor 9.50 
RCA CA 3085 100 mA Adjusrable .60 

Si9netics 2504TA 1024 bit S.R . memory (l404A) • ••• 50 
MCM 657 1P Character Generator 9.95 
MCM657 1AP Character Generator 9.95 
MC14409P Telephone Rotary Pu lser 10.98 
MC14419P Touch Pad Converter for 14409 4.25 
MC144 11 P Baud Rate Generator 11 .98 
MC14412VP CMOS Modem Chip 16.95 
MM57 109N Number Cruncher Micro 18.95 
74C9 15 7 Segment to BCD Conver ter 2.99 
74C922 16 Key Keyboard Encoder 6.35 
74C923 20 key Keyboard Encoder 6.45 
74C925 4 Decade Counter w/latches 12.00 
74C926 4 Decade Counter w /carry 12.00 
74C935·1 3)1 Di~it DVM CMOS Chip 16.98 

~ Jumper Kits for .025 Square Posts •• ::;....- 0. A ll material for making j umpers for 

1 quick circuit changes and proto-

c:;::;--.~,..:::~~~""",.J~ I I typin9 . Use for breodboardin9, 

& 1 E 
I trouble shooting , fie l d modifications. 

~ l 
-

• FREES HANDS 

II Fits standard Ie socket wire/wrap 
I'lj posts . Excell ent wiping action on 

- ' 0 ~ i90ld plated box contacts. 
1ll.w ..... ""O"-:-.... Kit conta in 10 box contacts, heat 

shrinkable sleeving, and 5 feet of w ire plus instruction 
'--------'-'-"-'-" sheet. 

JC K-5101. ••• (5 double jumpers)$2.75, 4 kas/SIO.OO 

Dixon Third Hand ••• S7 • 95 
DEALER PRICING AVAILABLE UPON REQUEST 

PIUMI gl.e ~u.el .am'lI 10' UPS ",11111 In; wnen 1I01lIbl • • 

1r rBI-TEll 
1808 North 27th Avenue 
PhoeniK. Arizona 8502 1 
(602) 995·9352 

C.O.O. ~~lItg::'~~~iI~'~io o rcl ... 

AnI/ (0 '''''1I0no.nc. nOI conn'CI.a with VO'" o ,a .. , 
PI .... " •••• P.l'., • • nMI.na lnCl"a. SASE . o' ... pll/ . 

O 'P'" I". Hun ,10 ( $I~ 10,.lgn) Pi .... .Iaa $1 
n,naUng. 
Prlcel"'$"!»'':! !OCn'nlll wllno,,! noUce. 
AnI/ r.'una1wUl b. !>vcn.clr..nolcrea't "oucnerl . 

Tllm1. Cllecloc. monev o,o.r, CIIOU ""0. Nil JO O'VI 10 
IIllall,m$.scnool,.nOgOYlfnment,glnclu. 

WI Illy '"rhtl ~nlllPlng 00'111/ In USA. Cinaa. '0'10 
MI.leo. 

::~ ::~r~.'£':'c!~ 'e:rl'.":e':~l~n~:~$: '1IIcl.1 hanOllng, II c.1 

Fo •• lgn o ,a.r$ t, .. e'PI C.n.a. Ina M.o<leo l •• llmu. ,nO 
.aa.nloo!ng.EJlCluwIUbe,.I"nOea. 

Charge Clrd telephone orden ($20 min.) will be 
accepted 9-5 :30 P.M. IIKcapt weekends. 
Telephone 995·9352. No coltect call' pi use. 

• 
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QUESTION: 
"Why are more and more de a Ie r s 

carrying Godbout/CompukitTM ANSWER: 
products?" "They like ha p py 

SEE 
customers" 

~~., ... ---.... 

ECONORAMTM IN PERSON 

ALABAMA 

COMPUTER CENTER 
(33 VALLEY AVE. 
BIAMIN GH .6.M , ALA. 35209 
1205) 942·8567 

ICPt COMPUTERLAND 
1507 CHAMBLISS LANE 
BIRMINGHAM, ALA. 35226 
1205) 97!J.0707 

ARIZONA 

BITS & BYTES COMPUTER 
6819·C NORTH 21ST AV E. 
PHOENIX, AZ 85015 
1602) 242·2507 

PERSONAL COMPUTER PLACE 
1840 W, SOUTHERN 
MESA, A2. 85202 
1602) 833-8949 

CALIFORNI A 

BYTE SHOP OF BERKELEY 
1514 UNIVERSITY AV E. 
BERKELEY, CA 94703 
(415) 845·6366 

BYTE SHOP OF CITRUS HEIGHTS 
6041 GREENBACK LANE 
CITAUS HEIGHTS, CA 95610 
1918) 961·2983 

BYTE SHOP OF FAIRFIELO 
87 ALDER STREET 
SUISUN CITY, CA 94585 
(707) 422·351 5 

BYTE SHOP OF LAWNDALE 
16508 HAWTH ORNE BLVD. 
LAWNDA LE, CA 90260 
(213) 371·2421 

BYTE SHOP OF LONG BEACH 
5453 E. STEARN S 
LONG BEACH, CA 90815 
(213) 597·7771 

BYTE SHOP OF PASADENA 
496 SOUTH LAKE AV E. 
PASADENA, CA 9 1101 
1213) 884·3311 

BYTE SHOP OF SAN DIEGO 
8250 H VICKERS ST. 
SAN DIEGO, CA 92111 
1714) 565·6060 

BYTE SHOP OF SAN JOSE 
2626 UNION AVE. 
SAN JOSE, CA 95124 
1408) 377-4685 

BYTE SHOP OF SANTA BARBARA 
4 WEST MISSION 
SANTA BARBARA, CA 93101 
1605) 968-2838 

BYTE SHOP OF SANTA CLARA 
3400 EL CAMINO REAL 
SANTA CLARA, CA 95051 
(408) 249·4221 

BYTE SHOP OF TARZANA 
18424 VENTURA BLVD. 
TARZANA, CA 91356 
(213) 343·3919 

BYTE SHOP OF THOUSAND OAKS 
2707 TH OUSAND OA KS BLVD. 
THOUSAND OAKS, CA 91360 
(805) 497·9595 

BYTE SHOP OF TUSTIN 
674 EL CAMINO REAL 
TUSTIN, CA 92680 
(71 4) 731·1686 

BYTE SHOP OF WALNUT CREEK 
2989 NORTH MAIN 
WALNUT CREEK, CA 94596 
(415)933·6252 

BYTE SHOP OF WESTMINSTER 
14300 BEACH BLVD. 
WESTMINSTER, CA 92683 
(71 4) 894·9131 

COMPUTERLAND OF DUBLIN 
6743 DUBLIN BLVD. 
DUBLIN, CA 94566 
141 5) 828-6090 
COMPUTERLAND OF INGLEWOOD 
6840 LA CIENEGA BLVD. 
INGLEWOOD, CA 90302 
(213) 776-8080 

AT A STORE NEAR YOU. 
COMPUTERLAND OF SAN DIEGO 
4233 CONVOY STR EET 
SAN DIEGO, CA 921 11 
(714) 580-9912 

COMPUTER COMPONENTS 
5848 SEPULVEOA BLVD. 
VA N NUYS, CA 91 411 
(213) 786·7411 

COMPUTER STOP CORP. 
16919 H AWTHORN E BLVD. 
LAW NDALE, CA 90260 
(213) 371-4010 

HAL TEK ELECTRONICS 
1062 LINDA VISTA 
MT. VIEW, CA 94040 
14 151969·0510 

I.C. ELECTRONICS SUPPLY 
619 W. KATILLA AV E. 
ORANGE, CA 92667 
(714) 633·2382 

I.C. ELECTRONICS SUPPLY 
4861 CONVOY STREET 
SAN DIEGO, CA 921 11 
(714) 292·5484 

I.C. ELECTRONICS SUPPLY 
16723.ROSCOE BLVD. 
VAN NUYS, CA 91406 
(213) 894·8171 

000 ASSORTMENT 
4980 B PAC HECO BLVD. 
PACHECO, CA 94553 
(415) 228-4180 

P.C.E. ELECTRONICS 
4782 DEW EY DRIVE 
FAIR OAKS (SACTO), CA 95628 
(916) 966·7033 

CANADA 

ORTHON HOLDINGS LTD. 
1241 1 STONY PLAIN ROAD 
EDMONTON, ALBERTA 
CANADA T5N 3N3 
(403) 488·2921 

PACOM DISTRIBUTORS, INC. 
4509 RUPERT STREET 
VANCOUVER, B.C. 
CANADA V5R 2J4 
(604) 435·3282 

TJB MICROSYSTEMS LTD. 
10991 . 124TH ST. 
EDMON TON, ALBERTA 
CANADA T6E 5G7 
(403) 455-5298 

COLORADO 

POOR RICHARD'S CALCULATOR co. 
204 WEST LAUREL 
FT. COLLIN S, CO 80521 
(303) 221·1776 

SOUNO·TRONI X 
900 · 9TH AV E. 
GREELEY, co 80631 
1303) 356-1588 

FLORIDA 

ALTAIR COMPUTER CENTER 
6220 SO. ORA NGE BLOSSOM TRAIL 
SUITE M602 
ORLANDO, FL 32609 
(305) 851.()913 

COMPUTER STORE 
1549 W. BRANDON BLVD. 
BRAN DON FL 33511 
(813) 685·7659 

GEORGIA 

OATAMART, INC. 
3001 N. FULTON DR. 
ATLANTA, GA 30305 
(404) 268-0336 

HAWAII 

COMPACT COMPUTERS 
1009 UNIVERSITY AVE. 
HON OLULU, HI 96826 
(808) 949·1557 

SMALL COMPUTER SYSTEMS 
3149 C WAIALA E AV E. 
HONOLULU, H I 96816 
1608) 732·5246 

ILLINOIS 

BYTE SHOP OF ILLINOIS 
1602 S. NEIL STREET 
CHAMPAIGN, ILL 61820 
(217) 352·2323 

ILLINI MICRO COMPUTERS 
612 E. OGDEN 
NAPERVILLE, ILL 60540 
(312) 420·8813 

IOWA 

BRIDGE ELECTRONICS 
216· 8TH AVE. SO 
CLINTON, IOWA 52732 
(319) 243·8282 

COMPUTER STORE OF DAVENPORT 
4128 BRADY STREET 
DAVEN PORT, IOWA 52806 
(319) 386·3330 

KENTUCKY 

CONTEMPORARY COMPONENT SALES, INC. 
BOWMAN F IELD ADM INISTRATIO N BLDG. 
LOUISVILLE, KY 40205 
(502) 458·4848 

LOUISIANA 

COMPUTER SHOPPE, INC. 
3828 VETERANS BLVD. 
METAIRIE, LA 70002 
(504) 454-6600 

MICHIGAN 

COLOMA COMPUTER CO. 
5647 JILL ANN DRIVE 
COLOMA MI 49038 
(816) 468·4145 

MICRO COMPUTER WORLD 
313 MICHIGAN NE 
GRAND RAPIDS, M I 49503 
(616) 451·8972 

COMPUTER MART 
1800 W. 14 M ILE 
ROYAL OAK, MI 48073 
1313) 578.Q900 

DOUG BRINKS SOUND 
675 WEST RIVER ROAD 
KAWKAWLIN , M I 48631 
(517) 682·6767 

LUZIER ELECTRONICS 
22530 GORDON 
ST. CLAIR SHORES, MI 48061 
(313) 773·9535 

MINNESOTA 

P.S. INC. - RES. LABS 
1625 FIRST AV E. NO. 
MOORHEAD, MI NN 56560 
(218) 233·6682 

NEBRASKA 

BYTE SHOP OF OMAHA 
8523 PARK DRIVE 
OMAH A NE 68127 
1402) 339·7350 

NEVADA 

CENTURY 23 
4566 SPRI NG MOUNTAIN ROAD 
LAS VEGAS, NV 89102 
1702) 878·7997 

NEW JERSEY 

COMPUTER EMPORIUM 
BLVD. 103 - AVE. OF COMMERCE 
2428 ROUTE 38 
CHERRY Hi l L, NJ 08002 
(609) 687·7555 

S·100 INC. 
7 W HITE PLACE 
CLARK, NJ 07066 
(201) 382·1 31 8 

NEW YORK 

COMPUTER MICRO SYSTEMS 
1311 NORTHERN BLVD. 
MANHASSEIT,NY 11030 
(516) 627·3640 

COMPUTER STORE OF NEW YOR K 
55 WEST 39TH STREET 
NEW YORK, NY 10018 
(212) 221 ·1404 

COMPUTER TREE, INC. 
409 HOOPER ROAD 
ENDW ELL, NY 13760 
(~07) 748·1223 

COMPUWORLO INC. 
2930 W. HENRIETTA ROAD 
ROCHESTE R, NY 14623 
(716) 424·1300 

MEMORY MERCHANTS, INC. 
1350 BUFFALO ROAD 
ROCHESTER, NY 14624 
(716) 328·5585 

NORTH CAROLINA 

BYTE SHOP OF GREENSBORO 
218 N. ELM STR EET 
GREE NSBORO, NC 27401 
(919) 275·2983 

BYTE SHOP OF RALEIGH 
1213 HILLSBOROUGH ST. 
RALEIGH, NC 27605 
(919) 833'(}210 

ROM'S N RAM'S 
CRABTREE VALLEY MALL 
RALEIGH, NC 27812 
1919) 781·0003 

OHIO 

BYTE SHOP OF OHIO 
19524 CENTERRIDG E ROAD 
ROCKY RIVER, OHIO 441 16 
(216) 333·3261 

CYBERSHOP 
1451 SOUTH H AMILTON 
COLUM BUS, OHI O 43227 
(614) 239·8081 

OOffi@ID®(!!J 
BILL GODBOUT ELECTRONICS 

BOX 2355, OAKLAND AIRPORT, CA 94614 

G4 

OKLAHOMA 

BITS, BYTES & MICROS 
2918 N. MACARTHUR BLVD. 
OKLAHOMA CITY, OK 73127 
(405) 947·5648 

OREGON 

ALTAIR COMPUTER CENTER 
8105 SW NIMBUS AV E. 
BEAVERTON, OR 97005 
(503) 644·2314 

PENNSYLVANIA 

ERIE COMPUTER CO. 
1253 WEST 8TH 
ERIE PA 16502 
(814) 454-8691 

MICRO·COMPUTER PRODUCTS, INC. 
116 SOUTH PUGH ST. 
STATE COLLEGE, PA 16801 
(814) 238·7711 

PERSONAL COMPUTER CORP. 
FRAZER MALL 
FRAZER, PA 19355 
(215) 647·8463 

TEXAS 

COMPUTER LAND OF AUSTIN 
3300 AN DERSON LAN E 
AUSTI N, TX 78757 
(512) 452·5701 

COMPUTER PORT 
926 N. COLLINS 
ARLI NGTON, TX 76011 
(81n 469·1502 

COMPUTER SHOP OF SAN ANTONIO 
6812 SAN PEDRO 
SAN ANTONIO, TX 78216 
(512) 828.Q553 

COMPUTERS ' N THINGS 
2825 HANCOCK DRIVE 
AUSTIN, TX 78731 
(512) 453·5970 

MICRO COMPUTER SHOP 
5301 EVERHA RT ROAD 
CORPUS CHRISTI , TX 78411 
151 2) 855·4518 

NEIGHBORHOOD COMPUTER STORE 
4902 - 34TH ST., SUITE 20 
LUBBOCK, TX 79410 
(806) 797·1 468 

UNITED KINGDOM 

COMPUTER CENTRE 
20 DURNSFOAD AVE. 
FLEET, HANTS 
UNITED KINGDOM GU13 9TB 
02514·29607 

VIRGINI A 

HOME COMPUTER CENTER, INC. 
2927 VIRGINIA BEACH BLVD. 
VIRGINIA BEACH, VA 23452 
(80.4) 340·1977 

WASHIN GTON 

COMPUTER SHOP OF SPOKANE 
S. 107 WALL STREET 
SPOKANE, WA 99204 
(509) 456.Q311 

PERSONAL COMPUTERS 
5 0.104 FREYA 
SPOKANE, WA 99202 
(509) 534·3955 

RETAIL COMPUTER STORE 
410 NE 77TH STREET 
SEAITLE, WA 98115 
(206) 524·4101 

YE aLOE COMPUTER SHOPPE, INC. 
1301 GEORGE WASHINGTON WAY 
RI CHLAND, WA 99352 
(509) 946·3330 

WEST VIRGINIA 

COMPUTER STORE OF CHARLESTON 
SUITE M5, MUNICIPAL PARKING BLDG. 
CHARLESTON, W. VA 25301 
(304) 345·1360 
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121 51 279-7968 

P.O. 80. 254 

Kmg of Pruss ••. P • . 19406 

DEAR CUSTOMERS AND FUTURE CUSTOMERS: 

If you are or are considering to be an owner of either a VIM-lor KIM-l microcomputer system, we are 

announcing a full set of expansion boards specifically designed for you. No longer will you have the 

aggravation and cost of finding out which of the S-lOO Bus Boards might work (a good number of them will 

not) and what modifications may be needed to make them a part of your system. The S-lOO Bus Boards were 

designed to meet the 8080 microprocessor's timing requirements which are quite different from that of the 

6502 microprocessor. The boards described on the next page are our initial offering in expansion boards 

designed specifically for the VIM-l and the KIM-l systems. There are more items such' as an intelligent 

floppy disk system, I/O board, wire-wrap board, etc. that are now in our design engineering group. 

Have you ever had or been concerned about the misfortune of losing many hours of work because of a 

failure. And then, to make things worse, find yourself without your system for weeks while it ~s being repaired. 

Well, all products that we manufacture are designed to meet or exceed industrial standards. All components 

are first quality and meet full manufacturer's specifications. All this and an extended burn-in is done to reduce 

the normal percentage offield failures by up to 75%. To you, this means the chance of inconvenience and lost 

time due to a failure is very rare; but, ifit should happen, we guarantee a turn-around time ofless than forty

eight hours for repair. 

Our money-back guarantee: If, for any reason you wish to return any board that you have purchased 

directly from us within ten (10) days after receipt, complete, in original condition, and in original shipping 

carton; we will give you a complete credit or refund less a $10.00 restocking charge per board. 

In order to serve you more efficiently, we are moving our corporate offices to Phoenix, Arizona . This 

move will combine our offices with our existing manufacturing facilities . This move will greatly increase our 

internal coordination and allow us to serve you even faster. EFF ECT/VE 1 SEPTEMBER, 1978, our new 

address and phone number will be: 

2967 W. Fairmount Ave ., Phoenix, Arizona 85017 (602) 265-7564 

If you are a dealer, we are looking for a few more qualified distributors for our quality products. Please 

send us a letter telling us about your operation, and, if you qualify, we will send you our dealer price list. 

To facilitate your ordering, we have provided a handy order blank below: 

Thank you. 
Respectfully, 

~7J
~ 

RNB ENTERPRISES, INC. 

Raymond N . Bennett 

President 

~ ____ -=====~~======::::::
7:' /:II~' _"_' A_' (~' /:' I:/ ':~/:I:" :' :A:L:T:/:' R~'\=" =I _T~/ =V~"_/~' O&&R &Q_U __ A_L_I_T_)' __ ~5m~~~~~~~~~~

jf~ 

Enclosed' 0 h 

r., ')~ 

. c eck 0 M.O. 

.' ' i ~a 

Card #_ 
Charge: 0 VISA 

ExPiratio~n~d:a:t
:e~:---------___ 

0 Master Charge ~I Items Sh' 

QTY 
-Signature:--------,nterbank # Ipped Prepaid U~ 

ITEM 

____ 

ITEM 

SUB TOTAL 
SUB TOTAL 

PA. AND AZ RES 
TOTAL AMOUNT$ 

NAME: 

. IDENT MUST ADD SALES TAX$ --

ADDRESS~: 
TOTAL AMOU 

--

=- ~NTOF
ORDER

$-= 

CITY: __ = _____ ~ _____ ~ 
--------

STATE~Z/
P. '--



THE ALL NEW VIM-1 MICROCOMPUTER 
BY SYNERTEK SYSTEMS CORP. 

IF YOU LIKE KIM· YOU WILL LOVE VIM 

VIM-1 PROVIDES YOU WITH ON-BOARD EXPANSION. 
The printed circuit board includes sockets to add additional 
ROM, PROM, RAM, or Peripheral Ports when you require 
them. 

SUPER SOFTWARE 

Synertek has enhanced KIM-1 * software as well as 
hardware. The software has simplified the user interface. 
The basic VIM-1 system is programmed in machine language. 
Monitor status is easily accessible, and the monitor gives 
the keypad user the same full functional capability of the 
TTY user. 

This is the newest, most advanced 6502-based system 
available on the market today. The VIM-1 is hardware 
compatible to the KIM-1·. The manual even provides a 
cross-reference table to help convert KIM-1 * software for 
use on the VIM-1. The VIM-1 has everything the KIM-1· has 
to offer, plus so much more that we cannot begin to tell you 
here. So, if you want to know more, the VIM-1 User Manual 

EXPANSION BOARDS FOR VIM-1 & KIM-1* 

is available, separately, or, see page 124, June, 1978 issue 
of KILOBAUD magazine. 
VIM-1 complete w/manuals 
VIM-1 User Manual Only 

$269.00 
$7.00 

These boards are set up for use with a regulated power supply such as the one below, but, provisions have been made so 
that you can add onboard regulators for use with an unregulated power supply. But, because of unreliability, we do not 
recommend the use of onboard regulators. AIII.C:s are socketed for ease of maintenance. All boards carry full90-day warranty. 

8-SLOT MOTHERBOARD 

This motherboard uses the KIM-4* bus structure. It 
provides eight (8) expansion board sockets with rigid card 
supports, jacks for audio cassette, and fully buffered. 
VAK-1 motherboard $129.00 

2708 EPROM PROGRAMMER 

This board requires a +5 VDC and +12 VDC, but has a 
DC to DC multiplyer so there is no need for an additional 
power supply. All software is resident in on-board Rom, and 
has a zero-insertion socket. 
VAK-5 2708 Eprom Programmer $269.00 

POWER SUPPLIES 

16K STATIC RAM BOARD 

This board using 2114 Rams is configured in two (2) 
separately addressable 8K blocks with individual write
protect switches. 
VAK-2 16K Ram Board with only 

8K of Ram (V: populated) 
VAK-3 Complete set of chips to 

expand above board to 16K 
VAK-4 Fully populated 16K Ram 

EPROM BOARD 

$239.00 

$175.00 

$379.00 

This board will hold 8K of 2708 or 2758, or 16K of 2716 
or 2516 Eproms. Eproms not included. 
VAK-6 Eprom Board $129.00 

ALL POWER SUPPLIES are totally enclosed with grounded enclosures forsafetv, AC power cord, and carry a full 2-yearwarranty. 

P.O. BOX 254 
KING OF PRUSSIA, PA. 19406 R20 

(2151 279-796B 

FULL SYSTEM POWER SUPPLY 

This power supply will handle a microcomputer and 
upto 65K of ourVAK-4 RAM. ADDITIONAL FEATURES ARE: 
Over voltage Protection on 5 volts, fused, AC on/off switch. 
Equivalent to units selling for $225.00 or more. 
Provides +5 V. DC @ 10 Amps & ±12 V. DC @ 1 Amp 
VAK-EPS Power Supply $125.00 

KIM-1· Custom P.S. provides 5 V. DC @ 1.2 Amps 
and+12 V. DC @ .1 Amps 

KCP-1 Power Supply $41.50 

VIM-1 Custom P.S. provides 5 V. DC @ 1.4 Amps 
VCP-1 Power Supply $41.50 

"KIM is a product of MaS Technology 

ON ALL OF THE ABOVE ITEMS DELIVERY IS FROM STOCK 



7400 TTL .. 
SN7470N .29 

.16 SN7472N .29 SN74160N .89 
SH140lN .18 SN7473N .35 SN74161N .89 
SN7401N . 18 SN7414N .35 SN74162N 1.95 

.SN7403tl .18 SN7475N .49 SN74163N .89 
SN74()4N .18 SN7416N .35 SN74164N .89 
SN7405N .20 SN7479tl 5.00 SN7<l165N .'9 
SN7406N .'9 SN74BON .50 SN74166N 1.25 
SN1407N .'9 SN7482N .9' SN74167N 1.95 
SN7408N .20 SN7483N .59 SN14170N 1.59 
SN1409N .20 SN7485N .79 SN741 72N 6.00 
SN7410N .18 SN7486N .35 SN741 73N US 
SN7411 N .25 SN7489N 1.75 SN74174N .89 
SN741 2N .25 SN7490N .45 SN14115N .79 
SN7413N .40 SN7491N .59 SN74176N .19 
SN14,4N .70 SN7492N .'3 SN74177N .19 
SN7416N .25 SN7493N .43 SN74179N 1.95 
SN 1417N .25 SN7494N .65 SN74180N .79 
SN7420N .20 SN7495N .65 SN74,SIN 1.95 
SN7421N .29 SN7496N .65 SN74182N .79 
SN7422N .39 SN7497N 3.00 SN74184N 1.95 
SN142JN .25 5N741ooN .89 5N74185N 1.95 
SI/742SN .29 SN74107N .35 5N74,86N 9.95 
SN742bN .29 5N74109N .59 5N74188N 3.95 
SN7427N .25 SN74116N 1.95 5N74190N 1.25 
SN7429N 39 SN74121N .35 SN74191N 1.25 
SN7430N .2D SN74122'" .39 SN74192N .79 
SN1432N .25 SN74123N .49 SN74193N 19 
SN1437N 25 SN14125N .49 SN74194N .89 
SN7438N .25 SN74126N .49 SN74195N .69 
SN1439N .25 SN741321-1 .75 SN74196N .89 
SN74400 .20 5"174136"1 .75 SN14197N " SN7441N .89 5"174141"1 .79 SN74198N 1.49 
SN1442N .49 5N74142N 2.95 SN74199N 1.49 
SN7443N .75 5N74143N 2.95 S",742ooN 5.59 
SN7444N .75 5N74144N 2.95 SN74251N 1.79 
SN7445", .75 5N741 45N .19 SN74279N .79 
S",7446N .69 SN74147N 1.9S 5N14283N 2.2S 
5N7447", .59 5N74148N 1.29 S",74284N 3.95 
SH7448N .19 5",74150N .89 S,.,74285N 3.95 
SN7450N 20 SN74151N .59 SN74365N .69 
SN7451N .20 5N74153N .59 5N74366N .69 
SN7453N .20 SN74154N .99 SN74361N .68 
SH7454N .20 5N74155N .19 SN74368N .69 
SN1459A .25 SN74156N 79 SN74390N 1.95 
SN7460N .20 5N74 157N .65 SN74393N 1.95 

20% OllCDunt 100 pea combined orde, 25% -1 000 pc. comb lnlld 

C04000 .23 
C04OO1 .23 C04071 .23 
C04002 .23 C04028 " C04072 .49 
C04006 1.1 9 C04029 1.19 C04076 1.39 
C04OO7 .25 C04030 ." C04081 .23 
C04009 .49 C04035 .99 C04082 .23 
C04010 .49 C04040 1.19 C04093 .99 
C04011 .23 C04041 1.25 C04098 2.49 
C04012 .25 C04042 .99 MCI4409 14.95 
C04013 .39 C04043 .89 MC14410 14.95 
C04014 1.39 C04044 .89 MC14411 14.95 
C04015 1.19 C04046 1.79 MCI4419 ' 95 
C04016 .49 C04047 2.50 MC14433 19.95 
C04011 1.1 9 C04048 1.35 MCI4500 .75 
C04018 .99 C04049 .49 MC14507 .99 
C04019 .49 C04050 .49 MCI4562 14.50 
C04020 1.19 C04051 1.19 MCI4583 3.50 
C04021 1.39 C04053 1.19 C04508 3.95 
C04022 1.19 C04056 2.95 C04510 1.39 
C04023 23 C04059 9.95 C04511 1.29 
C04024 .79 C04060 1.49 C04515 2.95 
C04025 .23 C04066 .79 C04518 1.29 

C04OO8 .39 C04520 1.29 

lM3QOH .80 1. 19 
LM30lH 35 .35 
LM30lCN .35 .35 
l M302H .75 LM340T ·8 1.25 .39 
LM304H 1.00 lM340T· 12 1.25 . 79 
LM305H .60 lM340T·15 1.25 .79 
lM307CN/H .35 LM340T·18 1.25 .39 
lM308H 1.00 lM340T-24 1.25 .39 
LM308CN 1.00 lM3SON 1.00 .90 
LM309H 1.10 lM351CN .65 1.19 
lM309K 1.25 lM370N 1.15 1.40 
lM310CN 1.15 l M373N 3.25 .85 
lM311H .90 LM377N 4.00 2.95 
lM311N 90 LM380N 1.25 1.55 
lM311K 6.50 lM380CN .99 lM l.:t14N 1. 75 
LM318CN I.SO lM381N 1.79 lMI.:tSSCN/H .59 
lM319N 1.30 LM382N 1.79 MCI488N 1.95 
lM320K ·5 1.35 NESOIN 8.00 MCI489N 1.95 
lM3201(·5.2 1.35 NE510A 6.00 lMI496N .95 
LM320K-12 1.35 NE529A 4.95 LMI556V 1.75 
LM320K· 15 1.35 NE53 1H 3.00 MCI741SCP 3.00 
lM320K-18 1.35 NE536T 6.00 lM290IN 2.95 
LM3 2OK·24 1.35 NE540l 6.00 LM3053N 1.50 
lM320T-5 1.25 NE550N 1.30 lM3065N .69 
lM320T·5.2 1.25 NES55V .39 lM3900N(3401) .49 
LM320T-B 1.25 NE556N .99 lM3905N .89 
LM320T·12 1.25 NE5608 5.00 lM3909N 1.25 
lM320T-15 1.25 NE5618 5.00 MC55S8V 1.00 
LM320T· 18 1.25 NE5628 5.00 lM7525N .90 
LM320T-24 1.25 NE565H 1.15 LM7534N .15 
LM323K·5 5.95 NE565N 1.25 B0388 4.95 
l M324N 1.80 NE566CN 1.75 LM754SON .50 
lM339N .99 NE567H 1.25 75451CN .39 
LM340K·5 1.35 NE567V .99 75452CN 39 
LM3401(-6 1.35 NES70N 10.50 75453CN .39 
LM34QK ·B 1.35 LM70JCNIH .45 75454CN 39 
lM340K· 12 1.35 LM709H .29 75491CN .79 
lM3401H5 1.35 lM709N .29 75492CN .89 
LM340K ·18 1.35 lM710N .79 75494CN .89 
lM340K-24 1.35 LM711N .39 RC4151 5.95 
LM340T-5 1.25 RC4194 5.95 

.23 74LS13!1 

.23 
7"lS51 .23 

74LSI51 
.23 74lS155 
.23 74LSS4 .23 74LSI57 
.29 74LS55 .23 74L5160 
.29 74LS73 .35 74LSI61 
.23 74LS74 .35 74lS162 
.29 74lS15 .49 74LSI63 
.23 74l S76 .35 74LSI64 
.49 74LS83 .75 74LS175 
.99 74lS85 .99 74L5181 
.29 74lS86 .35 74lS190 
.n 14L590 .49 74L5191 
.29 74LS92 .59 74LS192 
.29 74L593 .59 74LS193 
.29 74lS95 .79 74LS I94 
.29 74LS96 .89 1415195 
.29 74LSI07 .35 74LS253 
.23 74lSI09 .35 74LS257 
.29 74LSI12 .35 74LS260 
.35 7415123 .99 74lS279 
.29 7415132 .79 14LS367 
.69 74LS 136 .39 74lSl68 
.69 74L5138 .69 74LS670 
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W~~~~~A:r~~T .~:~~2p-~ ___ ._----~\ 
• ToOl lor 30 AWG Wire .. ~ '. 
• Roll 0150 FI. White or Blue 30 AWG Wire \~ 
• 50 pCS . each ,. .. 2··. 3·- & 4'· lengths - \ 

pre-stripped wire. ... ~ " 
$12_95 \ .-- ' 

__ :.;-:7 WIRE WRAP TOOL WSU-30 
-" - -- WRAP • STRIP. UNWRAP -56.95 

WIRE WRAP WIRE - 3D AWG 
25ft. min . 81.25 50ft. Sl .95 100n. S2.95 1000ft . $15.00 

lmF.;;;;;;;;V;;;;;;;;;-- -'-"":- ",==",1 SP£ClfY COLOR - While· Yellow · Red - Green · Blue· Black 

XC209 R,d 
XC209 Green 

DISCRETE LEOS XC209 Yellow 
.200·· dta 

.200 · dla . IBS·· dla. XC556 Rod 5/S1 
XC 22 Rod 51S1 XC526 Rod 51S1 XC556 Rod loolsa 
XC22 Green '/$1 XC526 R,d loolS8 XC556 Green 4151 
XC22 Yellow 41$1 XC526 Green 41S1 XCS56 Yellaw '/$1 
SSL·22 Rl 4151 XC525 Yellow 4/S1 XC556 Orange 41S1 

XC526 Clear '/$' XC556 Crear 7151 

DISPLAY LEOS 
TYPE PO LA RITY HI PRICE TYPE POlA.RITY HI PRICE 

MAN' Common Anooe ·red 210 , .. MAN 6680 Common Calhode·oranoe 560 99 
MAN 2 5 x 7 001 Malnx ·red 300 ' .. MI\N 67 10 Common Anode ·red· O 0 560 99 
MAN 3 CommonCalhode·red '" 25 MI\ N6730 Common Anode ·re(1 ·1 560 99 
MAN 4 Commont.1ll1ode·rtd ," , .. MAN 6740 Common Cathooe·red·O 0 560 99· 

MAN 52 Commonl\node ·oreen 300 "5 MAN 6750 Common Calhode·red : l 560 99 
MAN 71 Common Anode ·red 300 '" MAN 6760 Common Anode ·red 560 99 
MAN 72 Common Anode·rtd 3DC 99 MAil 6780 Common Cathode·fell 560 99 
MAN 74 Common Cilthode·fed 300 "5 Dl701 Common AnOOe ·red - I 300 99 
MAN 81 Common Anode ·yellow 300 " Ol702 CommonCathode· red 300 "5 
MAN 82 Common Anode ·vellow .300 " Ol 704 Common Cath odHed 300 99 

"AN" Common Cathode-yellow 300 99 Ol707 Common Anode·red 300 " MAN 3620 Common AnOde·olange 300 99 OlH I Common Anode ' fed 600 "5 
MAN 3630 Common Anode·oranoe ·1 300 99 Ol746 Common AnOde·red ·1 630 149 
MI\N 31).110 Cornman Calhode·oranoe 300 99 OL747 CommanAnode ·red 600 14' 
MAN 4610 Common Anode ·oranoe 300 99 01749 Common CalhOde·red· 1 630 14' 
MAN 4640 CommonCalhode·o ra nge '00 99 Ol 75O Common Calhode·red 600 14' 
MAN 4710 Cammon Anode·ftd · 1 ' 00 99 Ol33B CommonCalhode ·fed 11 0 35 
MAN 4730 Common Anode· led ' CO 99 HI070 CornmonCattiode 250 69 
MAN 4740 Common Cathode·fe d ' 00 fN0 359 CotnlnonAnOde 350 75 

MAN 4810 Common Anode·yellow 400 fNOS03 Common Cillhode IfN OSOOt 500 99 

MAN 6610 Common Anode·orange·O 0 560 FtID507 Common Anolle IF N051 0t SOO 99 

MI\N 6630 Common Anode ·ofanoe 560 5OB2 ·7300 4 17501 Otgl l·RHOP 600 1995 

MAN 6640 Common t.1l llOde·oranoe ·O 0 5082 ·7302 4 x 7 Slit Olgtr·lHOP 600 19.95 

MAN 6650 Cathode ·orange : l 50B2·7304 Overrange chalacter I:: I) 600 15.00 
5082·7340 4 ~ 7 Sgt f}IQll ·Hex3deClmal 600 22 50 

CLOCK CHIPS 

1·24 25·49 50-100 1-24 25-49 50·100 
8 pln l P .$17 .16 .15 • ,. 22plnLPS .37 .36 .35 

14 plnlP .20 .19 .18 24plnLP .38 .37 .36 
16 pin LP .22 .21 .20 28plnlP .45 .44 '<3 
IBp/nlP .29 .28 .27 36plnlP .60 .59 .58 
20 pIn l P .J< .32 .30 SOLDERTAIL STANDARD (TIN) 40 , 1, lP .63 .62 .61 

14 pIn ST S.21 .25 24 -- 2BplnST S .99 .90 .81 

IS pin 51 .30 .27 .25 36 pin 51 1.39 1.26 1.15 

IB pin ST .35 .32 .30 40 pin ST 1.59 1.45 1.30 

24 pin 51 .49 .45 .42 SOLDERTAIL STANDARD (GOLD ) - ..- 24p1nSGS .70 .63 .57 
8pln56 $.30 .27 .24 28 pin 56 1. 10 1.00 .90 

14 pin S6 .35 .32 .29 36 pIn 56 1.75 1.40 1.26 
16 pin S6 .38 .35 .32 40 pin S6 1.75 1.59 1.45 
18pln 56 .5' .47 .43 WIRE WRAP SOCKETS 

$.40 .38 .35 WWs .95 .85 .75 

.45 .41 .37 WW 1.05 .95 .85 

.39 .38 .37 WW 1.40 1.25 1.10 

.43 .42 .41 WW 1.59 1.45 1.30 
WW 1.15 1.55 1.40 

PER ASST_ 
100tiM 

ASST. 1 Sea . ' 27 OHM HQfi l.1 1/ 4 WAn 5°. SOPCS . 

6BOHt.! 82 OHM rOO OHM Ii'OOtiM I ~OOHM 

ASST. 2 Sea . 1800ltM 220 OHM ?lODtiM 3300ttM J!lO Ott ~,\ 1/4 WAn S°" 50PCS 

J700tiM 560QIIt.1 6800tlM 8200tiM " ASST. 3 '" '" '" ,,'" '" 114 WAn 5- 0 sOPCS . 

'" J 9~ .llli 56, ", ASS T. 4 5u. '" ' OK Ii'li I !II( 'UK 114 WAn 50. 50PCS 

12K 271< 131( 3" '" ASST. 5 Sea . 56' 68< '" 100~ 1201< 114 WAn 5~ . 50PCS. 
150;; 180~ 2201i nOli 330" 

ASS T. 6 Su. 39'lK 4701( 560K 680K 8?0", 114 WAn 5~_ SOPCS. 

'M 12M IBM 22M 
ASST. 7 Sea . 2 7M 33M 47M 56M 1/4 WAn 5~. 50 PCS . 

$9.95 ea. 
$5.00 Minimum Orde r - U_S. Funds Only Spec Shee ls--250 
California Residents - Add 6% Sales Tax 1978 A Calalog Available-Send 410 slamp 

ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

MA IL ORDER ELECTR ONICS - WORLDWIDE 
1021 HOWARD AVENU E. SA N CARLOS. CA 94070 

Advertised Prices Good Thru September J1 

WIRE DISPENSER - WD -30 
• 50 ft . roll 30 AWG KYNAR wi re wrap wire $3.95 ea . 
• Cuts wire to desired length 

. i SpICily - Blue-Yellow-White-Red 

S1.50 
Micro-Power version 01 Ihe 
popular 555 TImer and directly 
interch an geable. Dissipates 
11151h the power and operates 
down to 2.7 valis. Perlect lor 
battery operation and CMOS cir
cuits 

Precision liming clrcu il lor 
generalingliming pulses in mi
nutes, hours and days or up to 
I year by using Iwo . Reduces 
cost 01 lime delay ci rCUits. Basic 
555 TImer with built -in S·b't 
Counter 

2 99 
" 5 
125 
' 85 

'" 3.60 
2.05 

75 
1.15 
147 

- DIODES - RECTIFIERS 
VO LTS PRICE TYPE VOLTS W 

IN745 " 'OOm 4/\00 1"14005 600PIV 1 AMP 
l N151A 51 400m 4,100 1N4006 800 PIV 1 AMP 
lN752 56 '00m 4,100 !N4007 1000 PIV I AMP 
1N753 " ' 00m 4100 lN3600 so ,00m 
1"1754 68 ' 00m 41100 IN4 148 75 ,,,,, 
IN959 " ' 00m 411 00 l N41~ 35 10m 
IN965B 15 '00m 4100 IN4305 75 ,5m 
IN523? 55 500m " IN471J 56 ,. 
1"15234 " 500m " 1"1473562 ,. 
INS235 68 500m 28 lNH36 66 ,. 
IN5236 75 500m " lIN7J882 ,. 
IN456 25 JOm 6100 lNH42 12 
1"1458 150 1m 611 00 l NJ 744 15 ,. 
IN485A 180 1I)m 5·,00 IN1I83 SO PIV 35AMP 
lN4001 SO P!V 1 AMP 1211 00 INII84 100 PIV 35AMP 
lN4002 rOO PIV 1 AMP 1211 00 lN1I85 150 PtV 35 AM P 
1"14003 200 PtV I AM P 121100 lN1186 200 PtV 35 AMP , 400 PN 35 AMP 

SCR AND FW BRIDGE RECTIFIERS 
C360 
C38M 
2"1 2328 
MOA 9BO· l 

CIOSS I 
MPSA05 
MrSA06 
TtS97 
11598 
TlS133 
TlS135 
~0409 

40J l0 
40673 
2N91S 
2N22 19A 
2N2221A 
2N2222A 
2N2369 
2N2369A 
MPS2369 
l tl2484 
2"12906 
2N2907 
2N2925 
MJE2955 

10pi 
22 pI 
47 pl 

100 pI 
220 pI 
470 pi 

OOlml 
0022 
0047ml 
Olmr 

1135V 
.15135V 
22135V 
.33135V 
47135V 
.68/35V 

10135V 

50 
30 2tj3055 

5100 MJE3055 
5,100 2N3392 
61100 2N3398 
5100 PN3567 
5 t OO PN:l568 

' 75 PN3:i69 
175 MPS3638A 
175 MPS3702 

.\ /100 2N370J 
3.100 MPS3704 
Jt100 2N3705 
5'00 MPS3705 
5/1 00 2rm06 
4/100 MPS3705 
5/100 2N3707 
41100 2N371 1 
411 00 2~n7NA 

51100 2N3725A 
5{100 2~J3172 

'25 2N3823 

SCR(2NI8J9) 
5CR 

2N390J 
B9 2N3905 

100 2N39D6 
5100 2NJOl3 
5100 2N4 123 
3100 PN4249 
J/l00 PN4250 
41100 2N.I400 
51100 2N4401 
5/1 00 ?NJJ02 
5/1.00 2N4403 
511 00 2NH09 
5{100 2N5086 
51\00 2NS087 
5/100 2N5088 
511 00 2N5089 
5/100 2N5129 
5.100 PN5134 

65 PN513B 
'00 2N5139 
225 2N52 10 
100 2N5H9 

'" , 

I TO R ~s~ogp~~~::~~ ,., 10·99 ' 00· ,., 
05 114 03 OOl$ol f 05 
05 " 03 OOH,lLf 05 

.05 Q.1 03 01$o1f 05 

.05 O' 03 022$o1F 06 
05 Q.: 03 047"F 06 
05 Q.: 035 ,.f " 100 VO LT MYLAR fiLM CAPACtTORS 

" 10 07 022ml 13 11 

" 10 07 047ml 21 17 

" 10 07 27 23 

" . 10 07 22ml J3 27 
+ 2~. DIPPED TANTAlUMS ,SOll O) CAPACITORS 

" 23 · 17 15135V 30 " " .23 17 22f25V 31 27 

" 23 17 33125V 31 27 

" .23 17 ~ 7125V 32 " " 23 17 6.Bf2SV 36 31 

" .23 17 10125V ' 0 35 

" .23 17 15125V 63 50 
MINIATURE ALUMINUM ElECTROLmC CAPACITORS 

Adal lnd Rltflll l ild 
.47/SOV 15 .13 10 J7125V 15 13 

1 0150V 16 14 11 47/51J11 16 " 3.3/5OV " 12 09 1.0,, 6V 15 13 
4.7125v 15 13 10 10125V 16 " 1012SV .15 .13 10 1.01SOV 16 " 10/SOV . 16 . 14 12 4 7116V 15 13 

22125V 17 . 15 " 4 7125V 15 13 
2ZfSOV .24 20 18 4 71SOV 16 " 47125V .19 .17 .15 10115V 14 " 471SOV .25 .21 . 19 10125V 15 13 

lOOl25V 24 .20 18 10/50V 16 14 
loolSIJ11 .35 30 " 471SOV ,. 

" 220/25V .32 ." .25 lOOl15V 19 15 
220/50V 45 .41 38 100125V ,. 20 
470125V ' .33 .29 .27 100/5011 35 30 

lOOOl16V .55 SO .'5 220f16V 23 
22OO/16V .70 .62 .55 470125V .31 

PRICE 
1011 00 
101100 
10/100 
6/1 00 

151100 
12/100 
20'100 

28 

" " " " " '60 
170 
110 
'80 

4.100 
41 00 
4100 
3,100 
6/1 00 
J IIOO 
.1 1 00 
4/100 
4/100 
.1100 
41100 
51100 
4 1 00 
41100 
41100 
4/100 
51\00 
5'00 
5 '00 
~'1 00 
5"00 
3100 

O. 
Q.I 
075 

08 
13 

" " 
21 

" " 23 
25 
29 
40 

10 
11 

'" 11 
11 
10 
10 
11 
09 
10 

" 
" 14 
18 

" 
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TRADE OPPORTUNITIES PROGRAM 

To get overseas trade It!ads like this,. 
you could open offices In 127 countries. 

Or use our computer. 
The U.S. Commerce Department's computer
operated Trade Opportunities Program 
(TOP) can supply you with immediate, 
continuing, specific leads tailored to your 
sales objectives for any of 127 countries. So 
if you can't be all over the world at one time, 
we've got the answer. Send us the coupon 
now and see how you can find where the live 
leads are living. 

.----------------, 
Secretary of Commerce 
U.S. Department of Commerce, BIC-9A 
Washington, D.C. 20230 

Please tell me more about the Trade Opportunities 
Program (TOP). 

Name 

Title 

Company 

Address 

City State Zip 

L ________________ ..J·, 



NEW ADDITIONS TO THE KI lOOK nOOK 
SPECIAL: 

PRE-PUBLICATION OFFER 
[ordars will ba fillad on 

a first-in, first-out basis) 
e HOW TO BUILD A MICROCOMPUTER

AND REALLY UNDERSTAND IT -BK7325 
-by Sam Creason. The electronics hobby
ist who wants to build his own microcom
puter system now has a practical " How
To" guidebook. Sam Creason's book is a 
combination technical manual and pro
gramming guide that takes the hobbyist 
step-by-step through thedesign, construc
tion, testing and debugging of a complete 
microcomputer system. This book is must 
reading for anyone desiring a true under
standing of small computer systems. 
$9.95. * 

e PROGRAMMING IN PASCAL-BK1140 
-by Peter Grogono. The computer pro
gramming language PASCAL was the first 
language to embody in a coherent way the 
concepts of structured programming 
which had been defined by Edsger Dijkstra 
and C. A. R. Hoare. As such it is a landmark 
in the development of programming lan
guages . PASCAL was developed by 
Niklaus Wirth in Zurich; it is derived from 
the language ALGOL 60 but is more power
ful and easier to use. PASCAL is now wide
ly accepted as a useful language that can 
be efficiently implemented, and as an ex
cellent teaching tool. This book is intend
ed for people who want to write programs 
in PASCAL. It does not assume knowledge 
of any other programming language and it 
is therefore suitable for an introductory 
course. $9.95. * 
e MICROPROCESSOR LEXICON-ACRO
NYMS AND DEFINITIONS-BK1137-
Compiled by the staff of SYBEX is a conve-

nient reference in pocket size format. Sec
tions include acronyms and definitions, 
part numbers and their definitions, S-100 
signals, RS232 signals, IEEE 499 signals, 
microcomputer and microprocessors, 
JETDS summary (military) and a code con
version table. $2.95. * 
elNSTANT BASIC-BK1131-by Jerald 
R. Brown. For the personal computer en
thusiast or the user of DEC's BASIC PLUS 
language, here, finally, is a new book to 
teach you BASIC. It teaches BASIC to be
ginners using interesting programming 
ideas and applications that will be easily 
understood by the home computer pro
grammer. BASIC PLUS users know that 
the two languages are very similar, so this 
book can be used by them as well. This is 
an " active participation" workbook, de
signed to be used with your home com
puter so you can learn by doing! Ideas are 
slowly introduced in a nonmatnematical 
context so the beginner can quickly learn 
good programming techniques. $6.00. * 
e YOUR HOME COMPUTER-BK1172-
by James White, is an introduction to the 
world of personal microcomputing. Writ
ten in clear and understandable language, 
this book tells you everything you want to 
know about home computing and gives the 
computer novice a painless introduction 
to microcomputer technology and termi
nology, beg inning with what computers 
are and how they work. This basic book re
quires no prior knowledge or experience in 
electronics or computing. 

It provides information about home 
computer kits, guidelines for selecting and 
building your own microcomputer, how to 
use your home computer and what you can 
do with it, lists of computer stores, clubs, 
periodicals, and answers to many more of 
your questions about microcomputers and 
the jargon surrounding the personal com
puting scene today. $6.00. * 

INSTANT SOFTWARE FROM KILOBAUD 
elNSTANT SOFTWARE FROM KB The 
following are the first of many prerecorded 
programs that will be available from 
Kilobaud. Each cassette is accompanied 
by a booklet that includes a hard-copy ver
sion of the program as well as a descrip
tion of intended use. All cassettes are 
available at $7.95* unless otherwise listed . 

e BASIC LUNAR LANDER/INTERMEDIATE 
LUNAR LANDER-SP0101-by Ed Juge 
(for TRS-80lM) Your automatic landing sys
tem has malfunctioned and you are forced 
to make a manual landing. Taking control 
at 15,000 feet, the pilot's success requires 
precise manipulation of the lunar lander's 
retro-rockets. After mastering the basic 
game, the able commander will be taxed 
by the difficult intermediate program. 
$7.95.* 

e PERSONAL WEIGHT CONTROLI 
BIORHYTHMS-SP0105-by Microcosm 
(for the PETlM) Here's a program that will 
let you chart any individual 's biorhythm 
cycle, showing physical, emotional , and 
intellectual highs and lows . If your 
neighbors find out you 've got it , they will 

never leave you in peace. PERSONAL 
WEIGHT CONTROL is a must for the diet
conscious . Once your ideal weight has 
been determined, the program will 
calculate the correct daily caloric intake 
necessary to reach your goal over a certain 
time period. $7.95. * 

e SPACE TREK II-SP0102-by Ed Juge 
(for the TRS-BOlM) This Space Trek game will 
challenge the most skillful and careful 
player. As commander of the Enterprise, 
you must defend the galaxy against enemy 
Klingon warships using your arsenal of 
phasers and photon torpedoes to best ad
vantage. The Enterprise is also equipped 
with impulse power for moving within the 
quadrant, and warp power for jumping 
from quadrant t o quadrant. $7.95. * 

eMORTGAGE WITH PREPAYMENT 
OPTION/FI N AN CI ER-SP01 06-by 
Microcosm (for the PETlM) Before you go 
to the bank, calculate your mortgage pay
ment schedule and find out what you can 
afford. You will learn how much 
prepayments save, and can easily com
pare the true costs of variations in in
terest. FINANCIER is actually three pro
grams in one and is guaranteed to make 
you a financial wizard. In part I, you' ll learn 
to tell which investments will payoff . Part 
II calculates annual depreciation 
schedules, providing rates, amounts, and 
salvage values , which is great when tax 
time rolls around. The final section figures 
costs of borrowing, payment terms, and re
maining balances on loans_ $7.95. ' 
e BEGINNER BACKGAMMON/KENO
SP0104 -by Fred Schilds and Ed Juge 
(for the TRS-BOlM) You will never be in need 
of a backgammon companion again! 
Schi Ids's . program is designed for the 
newcomer to the game, but the computer's 
steady play will challenge the care\esse'l-
pert. KENO is a popular Las Vegas 
gambling game. As in many games of 
chance, the odds are against you , but 
when you win you can win big. $7.95. * 

* Use t h e o rder ca rd in th e back of t hi s magaz in e Or itemize yo ur order on a sep arat e pi ece of pap er and ma il to: 
Kilo b aud Book D ep artment. Pete rboro ugh NH 0 34 58. Be su re to inc lu de ch ec k or d eta iled credit card inf ormation . 

F or o rders u nder $ 10 .00, add $ 1.00 shipp ing and h and ling . 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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KBBOOKnOOK 

e HOBBY COMPUTERS ARE HERE!
BK7322-lf you 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 circuits, the basics of programming , 
along with a couple of TVT construction 
projects, ASCII-Baudot , etc. This book has 
the highest recommendations as a teach
ing aid for newcomers. $4.95. * 
eTHE NEW HOBBY COMPUTERS
BK7340-This book takes it from where 
" Hobby Computers Are Here! " leaves off, MICROLOG 

with chapters on Large Scale Integration, L:ii~~~~I~l!~=::===,---___ _ 
how to choose a micfOprocessor chip, an 
introduction to programming, low cost I/O 
for a computer, computer arithmetic, 
checking memory boards, a Baudot moni
tor/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 * 
elNTRODUCTION TO MICROPROCES
SORS-BK1032-by Charles Rockwell of 
MICROLOG is an ideal reference for the 
individual desiring to understand the 
hardware aspects of microprocessor sys
tems. Describes the hardware details of 
computer devices in terms the beginner 
can understand, instead of treating the 
micro chip as a "black box." Specific 
systems are not described and program
ming is only briefly discussed. $17.50 US 
and Canada, $20 elsewhere. * 
e BASIC NEW 2ND EDITION-BK1081-
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. $4.95. * 

eSCIENTIFIC RESEARCH INSTRU
MENTS' BASIC SOFTWARE LIBRARY is a 
complete do-it-yourself kit. Written in 
everybody's BASIC immediately execut
able in ANY computer with 4K, no other 
peripherals needed. Volume I contains 
business and recreational programs and 
is 300 pages. Volume II is 260 pages and 
contains math , engineering , statistics and 
plotting programs. Volume III contains 
money managing, advanced business pro
grams such as billing , A/R, inventory, 
payroll , etc. Volume IV contains general 
purpose programs like loans, rates, retire
ment, plus games: Poker, Enterprise (take 
charge while Capt. Kirk is away), Football 
and more! Volume V is filled with experi
menter's programs including games, pic
tures and misc. problems like " logic." Vol
ume I-LB1002-& Volume II-LB1003-
$24 .95* each , Volume III-LB1004-
$39.95 * , Volume IV-LB1005-& Volume 
V-LB1006-$9.95 * each, Volume VI
LB1007-$49.95 *, Volume VII-LB1008-
$39.95. * 
eMICROPROCESSOR INTERFACING 
TECHNIQUES-BK1037-by Austin 
Lesea & Rodnay Zaks will teach you how 

to interconnect a complete system and in
terface 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 
S100. $9.95* 
e TTL COOKBOOK-BK1063-by Donald 
Lancaster. Explains what TTL is, how it 
works, and how to use it. Discusses prac
tical applications, such as a digital count
er and display system, events counter, 
electronic stopwatch, digital voltmeter, 
and a digital tachometer. $8.95. 
eCMOS COOKBOOK-BK1011-by Don 
Lancaster. Details the application of 
CMOS, the low power logic family suitable 
for most applications presently dominat
ed by TTL. Required reading for every seri 
ous digital experimenter! $9.95. * 
eTVT COOKBOOK-BK1064-by Don 
Lancaster, describes the use of a stan
dard television receiver as a microproces
sor CRT terminal. Explains and describes 
character generation , cursor control and 
interface information in typical , easy-to
understand Lancaster style. $9.95. 
eTHE "COMPULATOR" BOOK-BUILD
ING SUPER CALCULATORS & MINICOM
PUTER HARDWARE WITH CALCULATOR 
CHIPS-BK1012-by R. P. Haviland, pro
vides ideas, design info and printed circuit 
boards for calculator chip projects, mea
sure time, tie in with a Teletype to create a 
virtually infinite memory system, and 
countless other functions . $7.95. * 
e BASIC COMPUTER GAMES-BK1074-
Okay, so once you get your computer and 
are running 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. Anyone game will be worth more 
than the price of the book for the fun you 
and your family will have with it. $7.50. * 
eWHAT TO DO AFTER YOU HIT RETURN 
-BK1071-PCC's first book of computer 
games ... 48 different computer games 
you can play in BASIC . . . programs, de
scriptions, many illustrations. Lunar Land
ing , Hammurabi , King , Civel 2, Qubic 5, 
Taxman, Star Trek, Crash, Market, etc. 
$8.00. * 

e KILOBAUD CODING SHEETS Kilobaud's 
dozen or so programmers wouldn 't try to 
work without these handy scratch pads 
which help prevent the little errors that can 
cost hours and hours of programming 
time . Available for programming is 
Assembly/Machine Language (PD1001) 
which has columns for address, instruc
tion (3 bytes), source code (label, op code, 
operand), and comments; and for BASIC 
(PD1002) which is 72 columns wide. 50 
sheets to a pad. $2.39. * 

* Use th e o rder ca rd in the back of t his m agaz ine or itemize you r o rder o n a se p arate pi ece o f pa p er and ma il t o : 
K il obaud Boo k Depart m en t e Pet erboro ugh NH 0 3458. Be su re to incl ude ch eck or d etailed cr edi t card informat ion . 

For ord ers und er $ 10.00, add $ 1.00 sh ipping and handling . 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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Here~ how the Computer 
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'll 
know where to come. 

TheCDmputerWorkshop 
Here are some of the firms we represent: 
Alpha Microsystems North Star Computers 
Cromemco Polymorphic Systems 
Digital Systems Seals Electronics 
Gimix. Inc. Smoke Signal Broadcasting 

Our clients get the whole thing
total systems engineering. We can 
help you with evaluation and devel
opment of requirements for data 
processing and associated hard
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
gra ms for you r staff. 

Icom Southwest Technical Products Corp. 
Industrial Micro Systems Technical Design Labs 
International Data Systems, Inc. Vector Graphics 
Lear Seigler 
Microcomputer Busi ness Systems 
Micro Term, Inc. 

THE 
COMPUTER 
WORKSHOP 

Here's where to fi nd us: Offices: BALTIMORE 4005 Seven Mile Lane. Baltimore. Md. 21208 (301) 486-5350/PITTSBURGH Robar 
Building 4170 Wm. Penn Highway Murraysvill e Pa. 15660 (412) 327-0455/WASHINGTON. D.C. AREA 1776 Pl aza. 1776 E. Jefferson Street. 
Rockville . Md. 20852 (30ll 468-0455/NORTHERN VIRGINIA 5240 Port Royal Road. Suite 203. Springfield. Va. 22 151 (703) 321-90471 
KANSAS CITY 6 East Street. Parkville. Mo. 64152 (816) 741-5055 

1.9 Magazine's 
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TEST EQUIPMENT LIBRARY 

• VOLUME I: COMPONENT TESTERS How to build transistor testers, diode test
ers, IC testers, voltmeters and VTVM's. Crysta l checking, temperature, aural 
meters for the blind, and loads of other misce ll aneous data on meters ... using 
them, making them more versatile. This is an invaluable book at $4.95.-

• VOL. II : AUDIO FREQUENCY TESTERS Thi s volume is jam packed with all 
kinds af aud io frequen cy test equipment. If you're into SSB, RTTY, SSTV, etc., this 
book is a must for you . . . a great book for hi-fi addi cts and experimenters, too! 
$4.95. -
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• VOL. III : RADIO FREQUENCY TESTERS Radio frequency waves, the common 
denominator of Amateur Radio. Such items as SWR. antenna impedance, line im
pedance, rf output and fie ld strength; detailed instructions on testing these items 
includes sections on signal generators, crystal calibrators, grid dip oscillators, 
noise generators, dummy loads and much more. $4.95 .-

• VOLUME IV: IC TEST EQUIPMENT Become a troubleshooting wizard! ICs have 
greatly simpli fied even the most sophisti cated pieces of test equipment, making 
them fun to build . You can save thousands of dollars by building your own equip
ment and have a test lab w hi ch would make a university jealous. 

A brand new book, IC TEST EQUIPMENT, has construction projects for making 
37 pieces of test equi pment. Square wave generator, pulse generator, timer, audio 
synthesizer, AFSK generator, sync generator, counter, capac ity meter, etc. Order 
th is book today and get started building your own lab. $4.95 .-



WHO'S BEHIND lfiE 

WHO'S THAT CLOWN 
BEHIND THE KILOBAUD? 

One hint ••• no, it's not the editor of one 

of the other hobby computer magazines 

• • • this chap is the designer of one of 

(If not the) best selling RAM boards in 

history. 

? • 

II1ST A10N1H'S 
A1V5rERY RFADER 

~ 

... ~ 

- ... -~ 

Yes, Virginia, there really Is a Bill Godbout, and he reads 

KILOBAUD ••• and loves It. Look at that smile. Bill has been 

reading his ad and Is thinking of the truckloads of mall orders It 

will be bringing him. If you missed guessing Bill last month, 

then you will win the Dr. Watson award ••• half his name was 

showing over his right ear. 

Subscribe Todayl 
For Instant Subscriptions Call Our Toll Free Number 

• (800) 258-5473 
Have your credit card handyl 

.... -------Kllobaud • Peterborough NH 03458----------

M 0 VIN G? i;j JfYOUhO;;;-;;o fobefhondy, p,;ntOLDodd"" h"l 

"'<:-.J'l:l Name Call I 
Let us know 8 weeks in advance so that you won't miss 

~_M~H , a single issue of Kilobaud. " 
Attach old label where indicated and print new address ~ City State Zip I 
in space provided. Also include your mailing label "' 
whenever you write concerning your subscription. It print NEW address here: I 
helps us serve you promptly. 

o Address change only 
o Extend subscription 
Q Enter new subscription 
01 year $18.00 

o Payment enclosed 
(1 extra BONUS issue) 

o Bill me later 

Name __________ Call ____ 1 

Address _______________ 1 

______ State ____ Zip __ _ 
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tc)'l'l kilobaud Binde •• 
Keep your Kilobauds from being lost or 
damaged in these handsomely appointed binders 
with rich blue covers and gold lettering. Each 
binder holds 12 issues, making an EXCELLENT 
REFERENCE HANDBOOK. Several binders 
form a quality library you can be proud of. 

Order yours today ... only $6.50 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 

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 resis· 
tant cardboard boxes which will keep them from flopping 
around. We have self·sticking labels for the boxes, too, not 
only for Kilobaud, but also for 73 Magazine . .. and for Per· 
sonal Computing, Radio Electronics, Interface Age, and 
Byte. Ask for whatever stickers you want with your box 
order. Hams may want our labels for CQ, QST or Ham 
Radio . They hold a full year of Kilobaud . . . or 73. Your 
magazine library is your prime reference, keep it handy and 
keep it neat with these strong library shelf boxes . . . One 
box is $2.00, 2 boxes are $3.00 and eight boxes are $10.00. 
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 
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HOBBY 
COmpUTERS 

• 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 circuits, the 
basics of programming, along with a couple of TVT con
struction projects, ASCII-Baudot , etc. This book has the 
highest recommendations as a teaching aid for newcomers. 
$4.95 

• THE NEW HOBBY COMPUTERS This bock 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, checking 
memory boards, a Baudot monitor/editor system, an audi
ble logic probe for finding those tough problems, a ham 's 
computer, a computer QSO machine ... and much , much 
more! Everything of interest is there in one volume . Don't 
miss this tremendous valuel 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 03458 

SPECIAL: 
PRE-PUBLICATION OFFER 

(orders will be filled on 

-c m 
Ll 

a first-in, first-out basis) 

• HOW TO BUILD A MICROCOMPUTER-AND REALLY 
UNDERSTAND IT -BK7325-by Sam Creason. The elec
tronics hobbyist who wants to build his own microcomputer 
system now has a practical "How-To" guidebook. Sam 
Creason 's book is a combination technical manual and pro
gramming guide that takes the hobbyist step-by-step 
through the design, construction, testing , and debugging of 
a complete microcomputer system. This book is must read
ing for anyone desiring a true understanding of small com· 
puter systems. $9.95.· 

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 03458 
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BK1074 BASIC Computer 
Games-$7.50 

BK1081 BASIC New 2nd Edition
$4,95 

BK1011 CMOS Cookbook-$9.95 
BK7322 Hobby Computers Are 

Here!-$4.95 
BK7325 How To Build A Micro

computer-And Real ly Under
stand It-$9.95 

BK1131 Instant BASIC-$6.00 
Instant Software From Kilobaud 
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termediate Lunar Lander
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784 Reasons to Celli!brate 
The party's over for all dumb terminals 
and a lot of smart ones too. But, at 
$784 (quantity one), the party's just 
beg inning for ITTtert ec's INTERTUBE. 

Standard f eatures to celebrate include a 
full 24 line by 80 character display , 128 
upper and lower case ASCII characters, 
reverse video, complete cursor address
ing and control , an 18 key numeric key 
pad, special function keys, blinking, a 
self-test mode , protected fields, line 
and/or character editing capabilities, 
eleven special graphic symbols and an 
RS-232 printer port . 

You'll discover even more reasons to 
celebrate when you sit down in front of 
an INTERTUBE. Our specia l AccuDot 
focusing t echnique produces crisp, sharp 
characters on a non-glare screen. 
INTERTUBE's Z-80 processor assures 
extreme flexibility with operator ori 
ented f eatures to boost the efficiency of 
both software and programmers. And, if 
service is ever required , INTERTUBE's 
well-designed modular component lay
out insures quick service by a nation 
wide factory-trained network providing 
mor'e than 25'0 local deal er and service 
center outlets . 

"'1 ~ • 

· t:NTERTUBE's combination of price 
:and performance can satisfy your 

. <requirements whether it be a sophisti 
cated data entry application or a simpl e 
inquiry /response enviror.lment. So, 
there's really no reason to think 
"dumb" when you can afford to be 
so smart! 

There's an INTERTUBE celebration 
going on near you . Contact us at one of 
the numbers below for the name and 
location of the nearest party. We' l l be 
surprised if you don't come (BYOB). 
Happy INTERTUBE! 

INTERTEC DATA SYSTEMS 
Corporate Headquarters 

185 1 InlerSlale 85 SOU lh 
Charlo lle. Norl h Carolina 28 208 

704 / 377·0300 

Eastern Regional Marketing 
19530 C lub House Road 

Gallhersbu rg. Maryland 20760 
30 I 194 8 · 2 400 

Western Regional Marketing 
17952 Sky Par k B lyd . 

Irvine . Califo rn ia 9 27 14 
71 4 /95 7 ·0 3 0 0 
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