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CT-64 TERMINAL SYSTEM

64 OR 32 CHARACTERS PER LINE
UPPER AND lower case LETTERS
FULL 8 BIT MEMORY
128 CHARACTER ASCII SET
110/220 Volt 50-60 Hz POWER SUPPLY

SCROLLING OR PAGE MODE OPERATION
CONTROL CHARACTER DECODING-32 COMBINATION
PRINTS CONTROL CHARACTERS
USABLE WITH ANY 8 BIT ASCII COMPUTER
REVERSED BACKGROUND -IHIGHLIGHTING

COMPLETE WITH — Chassis and cover, cursor control, 1 10-1200 Baud serial interface and keyboard. Optional

monitor show in photo available.

Now you can buy it. The terminal that has all the fea-

tures that people have been asking us to include. The
CT-64 has all the functions that you could want in a

terminal and they may be operated by either switches,

or through a software program.

All cursor movements, home-up and erase, erase to end
of line, erase to end of frame, read on, read off, cursor

on, cursor off, screen reversal, scroll, no scroll, solid

cursor, blinking cursor, page selection and a beeper to

warn you of end of page; all are provided for your use in

the CT-64.

You may also switch from upper case only teletype style

operation to upper-lower case typewriter style operation.

You can reverse the field on individual words to high-

light them, or you can reverse the whole screen.

CT-64 is complete with keyboard, power supply serial

interface and case. A matching 9 inch monitor with

coordinated covers is also available to make a complete
system.

CT-64 Terminal Kit

MM-1 Monitor (assembled)

$325.00

$175.00

219 W. Rhapsody

San Antonio, Texas 78216

You are right, it's just what I have been asking for.

Enclose is $325.00 for the CT-64

D Send the MM-1 monitor too. Q Send Data

or BAC . #
or MC Ex Data

NAME

ADDRES5

CITY STATE ZIP

Southwest Technical Products Corp.

219 W. Rhapsody, San Antonio, Texas 78216
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Please send me the following:

D CP/M Documentation (Complete set of 6 manuals) for $25.00.

D CP/M Documentation and CP/M System Diskette for $70.00.

Free CP/M brochure and price list.

Information concerning high level languages and optional packages.

NOTE: IMS Associates and Digital Systems distribute CP/M with their hardware systems.

Bank Americard No Exp. date Master Charge No.

.

Exp. date Check or M.O. enclosed.

California residents add 6% sales tax. Amount enclosed
Name Address

City

01 DJGJTflL RESEARCH
State Zip

Post Office Box 579 • Pacific Grove, California 93950 D18
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Power Supplies

Some New Ideas

Using the Los Angeles

Personal Computing show as

an excuse, I made a fast trip

to California and spent a

few days seeing what was
doing around the industry.

The show came off okay,

with reasonable crowds of

computer hobbyists turning

out to see the perhaps
twenty or so exhibits. The
main purpose of the show
was to attract pre-hobbyists

and get them enthusiastic

and into the hobby. Judging

from the people I met at the

Kilobaud booth and in talk-

ing around the show, the

pre-hobbyists did not

materialize. There were
plenty of dedicated hob-

byists and they made the

exhibiting worthwhile for

everyone.

The biggest exhibit was
by Computer Power and
Light, where they had set

up a number of training

stations and were giving

sample computer intro

classes. The most impressive

new piece of equipment, at

least for me, was an IBM
Selectric II complete with
black box (actually, it was
blue) to run from your
parallel output port . . .

price $1295 . . . brand new.
I keep an eye peeled for

new hardware which will get

the small business market
going, and this seems to be
right down that alley. These

are being brought out by
Microcomputer Devices.

After the show Sherry

(our marketing manager),
John Craig and I drove up
to visit Polymorphic Systems
and see their new Poly 88.

They are hard at work there

keeping up with business

and developing some new
items which are exciting . . .

trying to have them ready
to show at the Faire.

We dropped John off at

his home in Lompoc and

went on to visit Cromemco,
Apple, Imsai, Byte Inc., and
Bill Godbout (with George
Morrow coming over to join

us for a fine dinner ... it

sure is lucky that Morrow
and Godbout live 3000
miles away from me, other-

wise none of us would get

much done).

One of the problems
which is concerning just

about everyone in the

microcomputer business is

the generation of radio fre-

quency interference (RFI)

by the systems. An un-

shielded computer can wipe

out shortwave and even tele-

vision for quite a distance.

The clock running at 2-4

MHz (or more) is bad

enough, but then we use

that to generate nice sharp

square waves with har-

monics on up into the VHF
channels.

Both Godbout and
Morrow have some new
mother boards which are

designed to minimize the

radiation of RFI. Their

designs are clever and you
could do worse than take a

good look at them.
Cromemco seems to be the

most serious about the

problem, with a mother
board which has a maxi-
mum of shielding of all lines

and a new cabinet which
resembles a Mosler safe. It

even has a filter in the

power line coming out the

back.

The Cromemco mother
board uses both sides of the

board, with half the lines on
top and half on the bottom.
This leaves room for a rela-

tively wide ground strip

between every bus line. The
bus lines are very narrow
and this makes most of the

board covered with the

ground bus, thus providing

good distributed capacity to

hold down noise and plenty

of shielding. Top and bot-

tom bus lines are staggered

so each is opposite a ground

Ever since the beefs over

the "inadequate" power
supply which came with the

first Altairs ... it seemed
adequate when they started

the Altair, but it didn't take

hobbyists long to plug in

too many boards for the

first supplies, so Mits pro-

vided a heavier duty supply

to cope with this . . . ever

since then I've wondered
why manufacturers took
valuable desk top space in

their cabinets for a heavy

and hot power supply. Ham
manufacturers have for

years provided external

power supplies. After all, it

isn't anything you ever have

to get at . . . you don't even

need the on-off switch on it.

Why not put the power
supply in a separate box and

run a power cable to the

computer? This would make
a lot more room for ex-

panding systems . . . would
keep the heat down substan-

tially . . . and would make
computers easier to carry

around. And we do carry

them around . . . quite a bit

. . . like to the computer
store for checking ... to a

club meeting ... or to visit

a friend and show off.

A visit to Apple surprised

me. They have done the

obvious . . . obvious, once
you see it ... by using a

transistor oscillator and run-

ning the power transformer

at a much higher frequency,

they have cut the size of the

transformer down to about

one fifth the size and weight

of the monsters now show-
ing up in other systems. The
result is a supply which is

small enough to put on a PC
board and fits into their

new molded cabinet. The
Apple 2 is impressive, but I

hope the fellows aren't

having so much fun design-

ing and programming their

stuff that they are unable to

stop somewhere along the

line and get into produc-

tion. It is very frustrating to

both hardware and software

people to have to stop, and
it takes a strong minded
businessman to call a halt to

development and get into

production. There is always

that next step which will

put you way ahead of every-

one else . . . and will only

take a couple more weeks.

The Apple 2 is expected

to weigh in at around 10

pounds . . . that's with key-

board built-in . . . cassette

I/O, etc. There is a place on
the top of the flat cabinet

(looks like a portable type-

writer) to set the video

monitor. They showed me
some of their color graphics

and I got a lot of good ideas

from what I saw. Computer
stores could get a lot of

attention by running this

sort of thing in their

windows . . . and I'll be

setting up something like

this in the Kilobaud van . . .

how much better and more
apropos than painted
pictures of desert, moun-
tains or devils which are on
most vans. If any computer
stores set up a demo like

this in their delivery trucks

or vans I sure hope they

send in some pictures and

info on how they did it.

Where's M&R

I tried to reach M&R
(remember the Astral 2000
which got such an enthu-

siastic writeup in Bytel) to

see how they were doing . . .

no answer to my phone
calls. Industry people ex-

plained that M&R had given

up. That's a pity for I

visited their development

lab last year and was very

impressed by the mechan-
ical design of their system
. . . one of the best I've

seen. And their software

seemed to be really coming
along well too. But there is

a lot more to running a

business than having a good
product . . . you also have

to have more money than

you think to get going . . .

and some shrewd brains

behind advertising and pro-

motion.

Where Are We Going?

Computer hobbyists, like

hams, are split into many
sub-hobbies. Some are in-

veterate hardware tinkerers

and express themselves by
building their systems from
scratch ... to hell with kits.



They rationalize this by
pointing out that it is

cheaper (it can be) and a lot

more fun (undoubtedly) . . .

and you for sure know what
your system is doing when
you design and build it

yourself. With the Osborne
book in hand you are well

along the road to designing

your own system (An Intro-

duction to Microcom-
puters).

I suspect that the

amount of self-discipline

needed to get seriously

involved in computers as a

hobby will tend to limit the

growth of the hobby
seriously . . . probably to

the extent that it will never

be a really big market for

mass merchandisers. I

suspect that Heath will be

disappointed in sales ... as

will Radio Shack, should

they venture into the field. I

think this will grow about

the way high fidelity did . . .

slowly, with a small group

of firms supplying the hob-

byists.

The hobbyist is providing

an important service ... he

is supporting the develop-

ment of the coming small

business computer . . . the

coming small school com-
puter . . . and the coming
home computer. All of

these will be giant industries

in a few years and all will

stem, I feel, from the

development work going on
today for a handful of com-
puter hobbyists.

Obviously this is a golden

opportunity for hobbyists.

The more you know about

computers, the better

chance you'll have of grab-

bing the gold ring. The hob-

byist who designs and builds

his own system is putting in

the groundwork which can

be invaluable to him in the

future. The hobbyist who
goes to work for a computer
store and learns to service

all kinds of systems ... to

interface anything and
everything ... to work
quickly and surely with
BASIC (and later any other

languages that come along),

assembly and even machine
language . . . will be ahead
of everyone else.

Working in a small store

also provides training in pur-

chasing, merchandising . . .

an interface with customers

which is invaluable later on.

You can learn bookkeeping,
accounting, advertising,

develop programs to handle

all of the nitty gritty of the

business such as invoicing,

statements, inventory,
profit and loss, payroll,

form letters . . . etc. You get

to learn about packaging,

shipping, using the mails,

trucking, insurance, bank-

ing, etc.

When you are in a

position to set up your own
firm you are already ex-

pected to know the above
... it is too late to start

learning unless your father

is very, very wealthy and

can afford to subsidize your
learning at great expense.

It's much better to learn all

of these things on someone
else's money.

I'll be surprised if the

first really big explosion in

the micro field isn't for

small business. There is an

enormous market for the

$6000 computer system

which will allow the small

store keeper and small

office to keep records and

do all other business details.

Since $6000 nets out to

about $100 per month, just

about any company can

afford that. Hardly any can

afford not to spend the

$100 a month!

How much computer can

we give them for $6000?
Get out your pencil and
start figuring. Can you give

them a nice printer for

letters, statements and

invoices? How much of a

mailing list will it process?

Will it use disks? Tape? How
about service?

If your system will

enable the firm to save one
salary a month, then you
can sell them a pretty fair

system for that price! With
service that comes to about
$500 per month . . . which
isn't much these days.

I see school systems as a

little further down the road,

but as a big market when
they arrive. I see a terminal

on every desk . . . intelligent

terminals connected to a

large data base and big com-
puter for the whole school.

But I have little knowledge
of this, so why don't you
write and tell me (and the

readers) how you think

school systems will evolve.

Home systems are bound
to come along. They will

have to be simple and prob-

ably won't go in much for

home creative programming.
I see them as a way to

expedite mail, shop, and be

entertained ... a suppli-

ment to television. Oh yes,

they'll help with home
security too.

If this barrage of ideas

hasn't got you itching to sit

down and write, you're a

tougher case than I thought.

Kilobaud is here to ex-

change ideas ... to help you
learn . . . and to help you
help others.

What Are You
Looking For?

Many prospective au-

thors write in asking this . . .

and the answer is so obvious
to me that I hardly know
how to answer. But I'll try

. . . perhaps using some
examples to get across the

gestalt.

I've heard a lot about

disk operating systems . . .

how this one is pretty good
and that one is minimal.

Hmmm . . . how about an

article which will put this

into perspective for me. I'd

like to understand what a

disk operating system can

do . . . why one is minimal
and what I should look for

in more sophisticated
systems. I'd like to have a

general idea of what I can

do and can't do with the

DOSs available to me from
hobby computer disk

manufacturers ... a

comparison of the features

and limitations of the

Altair, Northstar, Imsai, and
all the other popular
systems.

Despite the Hal Walker
article on cassette tapes,

there is a lot more I want to

know. I'd like to see a dis-

cussion of various standards

of formatting on tape . . .

pros and cons. Altair, KC,
Digital Group, Tarbell,

Apple, National Multiplex

. . . and any others. How
about a board which will let

me I/O any of those with

my computer?
Speaking of boards . . .

I'd like to see a relatively

simple Baudot Teletype I/O

board which would do it all
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in hardware or else use its

own up for the software

operations.

Write Us a Program

Sure, our little com-
puters are able to do all

sorts of helpful things, but

that doesn't stop us from
having fun with them by
putting in a game program
. . . particularly if we have

some friends visiting. I'd

like to see some games in

BASIC submitted to KB
such as a simulation of a

one armed bandit . . .

roulette . . . blackjack . . .

craps . . . Keno . . . Bingo . .

Chuck A Luck . . . Baccarat

. . . Faro . . . Boule . . .

poker. How about Go? And
is there much of a possi-

bility for any serious chess

games?
I jumped at the chance

to get "Game Playing With
Computers," second edition

and published by Hayden.
Curses, foiled again . . . vir-

tually nothing whatever in

programs, just familiariza-

tion with the games in-

volved mostly. The DEC
book of 101 games is a

start, but it doesn't take

long to tire of Hangman,
Wumpus, Grumpus, and
Grilch . . . and find a

growing need for games
which friends can play

without a lot of explana-

tion. Hamurabi is fun, but it

takes a lot of practice to

keep from killing a lot of
innocent people. Ditto

Startrek. You know, those

Klingons may be basically

rotten, but is that any
excuse to wipe 'em out by
the gross? We're not allowed
to wipe out people just

because they are rotten.

Let's get those programs
written and send 'em in . . .

and be sure to guarantee

that you personally are the

author of the program and
that it wasn't "borrowed"
from somewhere else.

I'd still like to see a

comprehensive list of all of

the boards available for the

Altair bus . . . and the other

computer systems which
have interfaces to work with
these boards. There are

enough of these boards now
so you may need a com-
puter to keep track of all of

them . . . what they do . . .

the prices ... etc.

If you've I/Od to any
ham gear I'd like to know
what, how it works, how
you did it, any programs
you've written ... etc. I'm

sure that some group some-
where must be exper-

imenting with high speed

Morse, generated by com-
puter and decoded by
computer ... so let's know
about it and how you solved

the problems involved . . .

what the reactions of other

hams were to the exper-

iments . . . how much inter-

ference bothers such
communications . . . etc.

More and more comput-
erists are getting the itch to

interconnect their systems

with others and ham radio

presents an excellent
approach to this need . . .

particularly when you con-

sider the limitations of

phone lines in both band-
width and cost.

There are a lot of things

we are not looking for . . .

such as meandering articles

with neither a hardware or

software core. We'll pass up
humor which is not out-

rageously funny . . . science

fiction . . . stuff like that.

Creative Computing has

established the type of arti-

cle it wants to publish, none
of which would be accept-

able to Kilobaud . . . and
I'm sure the reverse is true.

We just have different con-

cepts of what we are trying

to do. Ditto Personal

Computing, which is doing a

fantastic job of putting out

a beautifully done magazine

aimed at the prehobbyist.

Ditto Byte . . . very little of

the material appearing in

Byte would be accepted by
Kilobaud. Ditto Interface

Age, which seems more
aimed at the OEM market

admittedly a much
larger market and a lot more
lucrative . . . but not as

much fun. I do try to read

the other magazines with
my hobbyist's hat on rather

than my publisher's hat.

I want to learn as much
as I can about the hows and
whys of the equipment on
the market . . . and get as

much input as I can on how
other hobbyists have solved

problems they've encoun-
tered. I'd like to get as

much in the way of pro-

grams as I can . . . know
about any I/O for my SR-52
to a uC . . . and find out as

much as I can about ways
for hobbyists to make
money out of this fantastic

hobby. I think that the

career possibilities are

virtually unlimited and I'd

like to see more written

about how you got into

business with your micro.

In talking with hobbyists

at shows I seldom find

anyone without the material

for at least one good
Kilobaud article . . . and
usually it is a problem to

decide which article should

come first. Most of us have

done something which is of

interest to others and is

unique . . . and that means
we should write about it.

We've already published

data on writing for

Kilobaud, but a copy of the

instructions can be had for a

SASE to Kilobaud
Peterborough NH 03458.

Call For Papers

A major part of the First

New England Computerfest

at Boston, August 25-27th,

will be the presentation of

papers on microcomputing.
Many of these will be pub-

lished in the Computerfest
Program Magazine. This will

not interfere with possible

reprinting of the papers in

Kilobaud at a later date and
the payment of regular

article rates for the material.

Papers are requested

from computerists and from
industry sources, with the

understanding that they

should be prepared so as to

be understandable by the

average computerist rather

than only by computer pro-

fessionals.

It is hoped to have

symposiums on all of the

standards which are being
proposed for microcom-
puters and microcomputer
systems . . . hardware, soft-

ware and system standards,

so articles are particularly

solicited along these lines.

The plans are to make
time available for the

demonstration, with Q&A
periods, of most of the com-
mercially available micro-

computer systems. This is

an opportunity for manu-
facturers to show their

systems to a relatively large

group of people at once . . .

and answer their questions.

It is an excellent oppor-

tunity for computerists to

get the full explanation

from the manufacturers on
their systems. The big ques-

tion in most minds is . . .

what system should I buy?
What better chance to get

the full information than

attending a series of talks on
demonstrated systems?

Papers are due by July 1

,

1977. This will allow

enough time for them to be

prepared for publication in

the Program Magazine.

Please submit all papers to

The First New England

Computerfest, c/o Kilo-

baud, Peterborough NH
03458.-

Another
Computerfest Conflict

It looks as if there may
be a conflict between the

recently announced Boston
Computerfest . . . which
they are calling the New
England Computerfest
(NEC-77), but which will be

in the Northeast Trade

Center in Woburn, one of

the small towns which make
up Greater Boston
which is mostly a very large

number of small towns
which gradually grew to-

gether . . . and the PC-77.

The element of doubt is

there because I've received

nothing whatever from the

PC-77 group to indicate that

they are for real this year.

There was an ad for it in

one of the magazines, but

we've seen a lot of shows
advertised which never

materialized, so I don't put

much stock in magazine ads

for shows anymore . . .

unless they are in Kilobaud,

If there is a conflict, it

means manufacturers will

have to choose between
grubby Atlantic City, which
was like a sauna last year, or

Boston. Boston would seem
to have several advantages

. . . such as the enormous
concentration of computer
oriented businesses in the

area, which should bring in

hordes of prospective hob-
byists ... the nearness of a

continued on page 20



Computer Stores

I don't particularly like

the idea of taking a negative

approach when discussing a

subject. When I decided to

address my impressions of

the computer store situ-

ation, I gave a lot of

thought to starting off with

some ideas on how I think

the ideal store should

handle a customer. I can't

do that though. The reason

is there needs to be a differ-

ent approach for different

kinds of customers.

I had a very interesting

time conducting my re-

search. I made stops at three

different computer stores

down in the Southern Cali-

fornia area and in each case

1 pretended to be a person

interested in purchasing a

personal system. At the first

store I played the part of a

complete novice and layman
with no background in com-
puters or electronics (I had

read about home computers

in several publications and

was quite interested in

finding out how I could put

one to use). At the second

store I was going to be a

small businessman (about 5'

tall) looking for a system,

but a better situation

cropped up and I didn't

play that role. I walked into

the third store as a typical

computer hobbyist who was

ready to make the plunge

and buy a system.

Three stores isn't really

much of a sampling, but I'll

be willing to bet that most
of the good and bad things I

encountered can be found
in the majority of stores

around the country. See if

you don't agree.

In looking back and try-

ing to think of some of the

good first impressions I had

in the first store, I'm unable

to think of any. I walked in

and there was a teenager

behind the counter talking

on the phone. He looked

just like a salesman in a

computer store should look

Craig

. . . surfer tee shirt, blue

jeans and tennis shoes! I

wandered around the store

and gazed upon the dusty

shelves and the equipment
on them . . . and the dirty

equipment, such as Tele-

types and other terminals,

on the floor. After he got

off the phone I continued

to walk around the store

because he went over to

visit with a couple of his

friends who were playing a

game on one of the com-
puters. I was finally able to

establish contact with the

young man by catching his

eye, motioning him over,

and then asking him if the

Teletype machine I was

looking at "had a computer
inside." I'm sure he must

have been thinking, "Oh
boy, I've really got one
here.'

1 He went on to

explain that the TTY was

just a terminal for a com-
puter as he led me over to a

system. During that initial

conversation he did ask

what I intended to do with

a computer. I replied that I

had read some articles re-

cently in the Wall Street

Journal and Business Week
about home computers and

they had fired up my
curiosity. I wanted to find

out just what a home com-
puter could be used for

(you've heard that question

before, right?). His response

to that question was to load

a game (naturally) from
cassette to demonstrate the

value of a home computer.

I'm afraid I became bored

with the game rather

quickly (about 45 seconds)

and asked him what else a

home system could be used

for. Then he really blew it!

He proceeded to tell me
that I could write my own
programs to make the com-
puter do just about any-

thing I wanted it to. I had

already established the fact

that I was a total novice by

asking him if the Teletype

contained a computer . . .

plus I had told him that I

had no experience at all

with computers. "No prob-

lem," he said, "let me show
you just how easy it is to

write computer programs,

using a language called

BASIC." It turned out his

objective was in fact to

"show me" rather than

teach me. He huddled over

the video terminal for a

moment while he entered

several BASIC statements

then stood back and said,

"Watch this." The entire

screen immediately filled up
with numbers. He explained

that he had entered some
kind of a whiz-bang mathe-

matical program. I can't

remember exactly what the

program was supposed to do
. . . but it's for sure I was
supposed to be impressed

by it!

I explained that what I

would really be interested in

would be a system I could

take home, plug in, load a

program from the recorder

and run it. He said they did

have some cassettes with

several games on each one. I

asked him if games were the

primary use for a home
computer. He asked me
what I wanted to use it for.

I said that I had come in

there to get ideas along that

line . . . not offer them . . .

because I didn't really know
what it could be used for.

We reached an impasse.

Next step was to go over

to the magazine/book rack

and ask him for a recom-
mendation for the best

magazine for me to buy. He
suggested Byte! As we were

stumbling through recom-
mendations for good books
for me to buy another sales-

man arrived on the scene,

quickly put his finger on the

situation (i.e., he found who
he was talking to, my
"background" . . . and ad-

dressed himself to that

particular background), and

then came up with some
decent book recommenda-
tions. He also made sure I

didn't leave the store

empty-handed ... he gave

me one of their brochures

to take home and look over.

Let's go back and take a

closer look at this whole

fiasco. To begin with, I

wouldn't doubt for a

moment that the young
man who waited on me is

probably one of the

sharpest programmers for

miles around. Apparently

the owner or manager of the

store felt this qualified him
for being a salesman! Or is it

that they simply left him to

"watch the place?" In either

case, the big question is,

why wasn't he given some
training for the job?

I don't care if I owned a

service station, a paint store,

a hamburger joint, or a com-
puter store; my employees
would have the training to

conduct my business in the

manner in which it should

be conducted! Notice I said

"service" station. Don't see

too many of those nowa-
days, do you? Regardless of

the business, it should be a

service business. And
whether the employees are

high school teenagers, or

whatever, they can be

taught how to give this ser-

vice.

Most of it boils down to

a lot of little things, such as,

introducing yourself and
asking if you can help the

customer when he comes in

(not 10 minutes later),

taking pride in your appear-

ance and making sure it's

appropriate for the job,

taking pride in the shop and
dusting those shelves and
equipment off once in

awhile. But the biggest and
most important thing is for

that salesman to be able to

talk (and sell) to the people

coming into the store

(hobbyists, laymen, small

businessmen, or a guy with

a Ph.D. in Computer
Science). Quite often this

isn't a natural ability . . .

but it's something that can

be taught.

Knowing the equipment
and other merchandise in

the store is number two
(and very close to one!).

And if that salesperson

doesn't take the time and
extra effort required to

learn these things then they

should be told to take a

walk! Being a sharp pro-

grammer or sharp hardware
type isn't enough. The
person should be just as

familiar with the general

interfacing requirements of

a piece of equipment as how
it should be programmed.
Books and magazines are

good selling items in com-



puter stores and there's no
excuse for someone not
being familiar with all the

magazines. Trying to read

all the books might present

a problem though. The
answer to that "problem" is

for them to read the book
reviews in the magazines!

I had every intention of
going into store #2 with the

idea of pretending to be a

small businessman looking
for a microcomputer
system. I had a real stroke

of luck here because as I sat

there waiting for the owner
to finish with the customer
he was with, I realized that

the customer was a business-

man looking for a system!
They were sitting at the end
of a long conference table

and I was sitting at the

other end waiting ... so 1

simply eavesdropped on the

conversation! He was asking
all the questions I had in

mind . . . and more. He was
the owner of a small book
store and was looking for a

system in the $3,000 price

range to take care of his

inventory and accounts
receivable and payable.

They finally came up with a

system right at three thou-
sand which didn't include a

hard-copy device.

I was very anxious to
talk to this gentleman about
his experience in the store

so I went outside and
waited for him. He came
out ... I introduced myself
. . . and we had a very nice

chat. One of the first things

I asked him about was the

software they had offered

with the package. Seems the

only thing they had to offer

were the books from Scien-

tific Research loaded with
pages upon pages of listings

of business programs in

BASIC. I asked him if the

store had any kind of an
after-sales training program.
He said they didn't. I've had
several phone conversations
with this gentleman since

our first meeting and he has
now visited six stores in the
L.A. area in search of a

system. He still hasn't found
it.

As I mentioned before, I

went into the third store

posing as a hobbyist who
was ready to make the
plunge and buy a system. I

liked the appearance of the

store very much (carpeting,

display cases, clean equip-

ment, classroom area, etc.)

and I enjoyed the treatment
I got at the hands of the

owner . . . with one excep-

tion. When I started asking

him about what system I

should buy he did what I've

come to believe is a very

natural thing. He took me
over and showed me a

game! Arrgh!

Don't get me wrong. I

like games. I think it's great

the way they get kids

turned onto computers. I

enjoy playing them myself.

But . . . there's a lot more to

all of this than just games. I

would dearly love to walk
into a computer store and
have someone demonstrate
a neat educational program
(or two, or three), a home
accounting program, small

business accounts receivable

and payable, billing, inven-

tory, music generation,

voice synthesis just to name
a few (and what the heck,
maybe even a couple of
games!).

I think the lack of low-
cost business software is a

sign of the times . . . it's still

just a little bit too early.

Undoubtedly, there are a

number of people out there
working on the develop-
ment of this software. Prob-
ably the best bet for a

computer store is to get to
know some of the sharp
software types in the area

and work out an arrange-

ment for the development
of these programs (to the

mutual benefit of all con-

cerned . . . the store, the

programmer, the customer
and the advancement of per-

sonal computing).
I really don't think there

is any reason for all the

heavy emphasis on games
for demonstrations. Then
where are the stores, or any-
one else, going to get these

other demo /applications

programs? A lot of them
can be taken right out of
the pages of this magazine!

The lack of salesmanship
training I noticed in that

young man in the first store

was not an isolated
example. I've noticed the

same situation in visits to
other stores. So why am I

even concerned about it?

It's no skin off my nose if

that computer store goes

broke, right? Wrong. The
failure of a computer store

means one less place for

people to go see, and discuss

and buy personal systems.

Every time that untrained

individual turns off a

prospective customer we're

all losing.

Let me go back to the

analogy I mentioned earlier:

When I was a kid I used to

work in a service station and
I wasn't just a money col-

lector like we see standing

around in most gas stations

today. I was a salesman and
that was simply because

someone took the time and
effort to show me how to

be one. Plus, I cared.

What's This?

I just heard something
interesting. Someone was
telling me how they sub-

mitted an article to one of

the other magazines and
they accepted it, but didn't

buy it! They were told the

article would be used some-
time in the future "when
space could be found'

1

and
that the author would be
paid when it is published.

Ridiculous! They don't have
any claim to that manu-
script whatsoever. Get it

back . . . send it to us . . .

and let's see if it belongs in

KB, okay? If it does, it

certainly shouldn't be
sitting in some editor's file

"waiting for a space."

Letters to the Editor

I really love the letters

section. The feedback
(good, bad, or whatever) is

always interesting. Unfor-
tunately, we only have so

much space and there are a

mountain of letters left over

at the end of each month
which I couldn't fit in. I

make every effort to answer
all letters and I'm just sorry

there isn't more room for

publishing all those we re-

ceive.

It's also very sad to get

really interesting letters

which are handwritten! We
can't retype those letters

... no matter how good
they are. And, we can't

hand them to the type-
setters if they're hand-
written (period). If you've

got something of great

interest that you really want
to share with people

through the letters section

then please type it with

double spacing, okay?

Midwestern Affiliation of

Computer Clubs (MACC)
Computerfest

Look out Cleveland! The
MACC is holding their

second annual computerfest
there on June 10th, 11th
and 12th (in the Bond
Court Hotel).

The MACC is an affilia-

tion of 1 3 (or more) clubs

in the Midwest who seem to

have a knack for getting

things organized and done
right. Last year's computer-
fest was a booming success

from all the accounts I've

heard. Kilobaud will have a

double booth there. Drop
by and see us!

For more information

contact John P. Colket,

MACC, PO Box 83, Brecks-

ville OH 44141. (Hope they
have some booths left!)

Looking Back — June 1975

A rather significant

month for the computer
hobbyist movement . . . two
of the largest organizations

in the country were formed
and the first steps in getting

the first national publica-

tion were taken.

The first meeting of the

Amateur Computer Society

of New Jersey was held

June 1 3th in Scotch Plains,

New Jersey. The meeting
was attended by 32 people
. . . Sol Libes was appointed
president . . . and everyone
had a good time. Today
their organization numbers
up in the hundreds . . . Sol

Libes is still president . . .

and I hope they're still

having a good time (I

wouldn't know ... I don't
make too many of their

meetings).

This month also saw the

beginning of the Southern
California Computer
Society. The society was the

brainchild of Pearce Young,
a superior court judge, and
Don Tarbell, a computer
systems engineer. The first

continued on page 20



The

IC
Forum

John ArnoldIDick Whipple

Since the last BASIC
Forum, we have received

some correspondence con-

cerning our original ques-

tion - the Standardization

of BASIC. Most of the com-
ments received thus far have

come from readers with

wide experience in program-

ming languages. This was to

be expected, since new-

comers to computing and

BASIC are probably not in a

position to form definite

conclusions. Rather than

paraphrase the various

letters, we thought we
would publish substantial

portions of a couple of the

best we received. We will

reserve our comments until

after you have read these

reader responses.

From Sigurd Andersen,

Elkton MD 21921 ... A
comment on Dr. Kemeny's
view of structured BASIC —

I heartily disagree. I have

been programming since I

was 16/17 (in 1965), using a

language called Intercom

500 on a Bendix G-15.

Since, I've worked mainly

with FORTRAN and have

used APL (I love it), BASIC,
some PL/I, etc. In the past

few years I have learned

how valuable a structured

orientation is to writing

good programs. A language

designed to be structured

makes the job much easier.

With BASIC, however,

not only are there poor con-

ditional (IF-THEN-ELSE)
and limited iterative (FOR-
TO . . . NEXT) structures,

as also occurs in
FORTRAN, but also there

are no (standard) ways of

writing separate modules
(SUBROUTINES, FUNC-
TIONS) with independent,

local variables and argument
lists. In this instance,

FORTRAN is much better

than BASIC, although some
versions of BASIC (of those

I've used) do have limited

use of argument lists.

This statement comes

after spending over 5 out of

the last 12 years (on and

off) as a programmer. When
I look back even two or

three years to the programs

I wrote then and considered

good, I realize how impor-

tant structure is.

From James L. Larsen,

American Data Services,

Inc., Salt Lake City UT
841 1 1 ... The right way to

standardize BASIC (and

probably the only way that

could really work) is to

scrap the language and start

over. BASIC had its place at

Dartmouth, and it taught all

of us that programming can

be fun, interesting, even

stimulating. But, let's face

it, BASIC has outlived its

usefulness ... I have taught

BASIC and am familiar with

several versions (including

PDP-11, Univac, RTB from

NYU, and HP3000), and I

have found one fault

common to all versions:

That is that each one started

with a simple language

designed to teach FOR-
TRANish programming
methods, and then each one

tried to add features to

make the language more
useful, but unfortunately

added features can't hide

the foundation which is

essentially pre- 1960. Now
of course, the major

deficiencies of BASIC could

be overcome. One could add
longer variable names, block

structure, local variables,

and procedures with
parameters (and some
designers are doing just

that), but such additions

would only add more con-

fusion and make the new
versions even less com-
patible with previous and

current versions.

What we need to do is

decide what has made
BASIC so popular and then

design a new language that

better fulfills the needs of

easy programming on small

computers. My own sugges-

tions are:

1. The popularity of BASIC
depends on the easy editing

of programs, the easy

debugging (because of inter-

pretive implementations),

and the low cost (because of

time-sharing). Secondary
factors have been the easy

I/O and file handling and
the fact that a small subset

(like MICRO-BASIC) can be

easily implemented on a

small computer and still be

useful.

2. A block structured

(ALGO-like) language could

easily be designed with the

above features. In fact a

language like PASCAL
could easily become the

most popular general pur-

pose computer language

(and I think better than

PL/1) if it had those

features.

3. I propose the develop-

ment of such a language

along these lines:

a. It should be designed at

three different levels simul-

taneously. A level suitable

for micro implementation,

one suitable for mini imple-

mentation and one suitable

for the largest mainframe
implementation. Each level

must be upward compatible

with the next level, and

each level must be con-

sistent.

b. BASIC type I/O and file

handling should be used (or

something just as simple).

c. APL type (or COBOL
type) handling of structured

data should be included.

d. PASCAL/COBOL/PL/1
data structures should be

available.

e. PASCAL control struc-

tures should be used.

The highest level of this

language would compare to

COBOL or PL/1, and the

lowest level would compare
to N. Worth's PL/0 (with

the addition of arrays). If

such a language existed (and

I belive it's possible today)

computer manufacturers

would be less likely to

deviate from its standard

form, and everyone from
hobbyists to system de-

signers would have a tool

they could all understand

and use.

4. The hobbyists will have

to take the initiative since

systems programmers and

manufacturers seem to be

delighted with the present

confusion and complexity
of languages.

I'm not antagonistic

towards BASIC; we do
about 90% of our program-

ming in HP3000 BASIC, but

if we are going to talk about

standardization, we should

first consider if it is worth-

while to meddle with a

language that is bound to be

inadequate for future pro-

gramming methods.

After reading these two
letters, the newcomer to

personal computing might

question the worth of learn-

ing BASIC. While many of

the points brought out are

certainly valid, there is

another side to the issue we
think you should hear.

Around the country are

literally thousands of people

who are quite happy with
BASIC and who use it to

advantage in writing pro-

grams. On the whole, they

seem to be unaware they are

using an inferior language.

The present quandary
over BASIC'S suitability as a

language for computer
hobbyists strikes us as more
an academic question than a

truly practical one. I (D. W.
speaking now) am reminded
of a similar situation that

occurred a few years ago

regarding FORTRAN. I was
in the middle of my college

years at the University of

Houston. My very first pro-

gramming course was set for

the fall and was I excited!

At last I would learn about
those fantastic computers
and get a chance to work
with one. The first few

weeks of the course were
spent introducing the

FORTRAN language. I

vaguely recall a few remarks
sprinkled here and there

that, despite FORTRAN
popularity as a scientific

language in industry, it was

doomed to failure because

of certain inherent weak-
nesses. (For those with

some knowledge of FOR-
TRAN, two weaknesses I

remember were: 1. no zero

or negative array arguments
and, 2. no noninteger

indices in DO-LOOPs.)

con tin iced on page 20
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470B Floppy Disk from OSI.

New Products From
OSI

The OSI Challenger is the

first fully assembled main-
frame computer which is

priced competitively with
hobby kits. This 8-slot

tabletop unit with UL
approved power supply
comes equipped in its

smallest configuration of
serial interface, IK RAM
and PROM monitor for

$439. Video systems which
do not require an expensive
terminal, start at $675.

The Challenger is now
supported by thirteen

accessory boards available

bare, in kit form, and fully

assembled. Challenger
peripherals now include

single and dual drive

floppies, cassettes, a key-

board, and a video display

unit. Software now includes

as assembler, a small and a

large BASIC, a disk oper-

ating system, an extended
monitor, several games, and
several real time analog and
graphics packages.

470B Floppy Disk

The 470B is an upgrade
of OSI's popular 470 floppy
disk. The new disk features

a GSI model 1 10 disk drive

for 240K bytes single

density storage or 480K
bytes double density

i storage. The new disk also

features a head load indi-

cator and a prefabricated

fifty line interconnecting

cable. The introductory

special for the 470B is $599
for a fully assembled drive

and cable harness, 6502 disk

operating system, and
controller board in kit form.

The drive is also available

fully assembled for OSI
Challengers including
matching case and power
supplies for $990. OSI's
floppy disk bootstrap
PROM allows the owner of
any OSI system to use his

floppy disk immediately on
power up and is available

for $29 with either version

of the 470B.
For further information

contact Ohio Scientific

Instruments, 11679 Hay den
Street, Dept. S, Hiram OH
44234.

6502 8K BASIC

OSI's new 8K BASIC for

the 6502 was written by
Microsoft, the people who
wrote Altair 8K BASIC for

the 8080. OSFs 6502 8K
BASIC is identical to this

powerful and popular 8K
BASIC with two very

important exceptions: our
OSI 6502 8K BASIC has
automatic string space han-
dling, and it runs faster. Up
to 8 times faster than the

8080 BASIC. And hundreds
of times faster than many
6800 BASICs.

In fact, the OSI Chal-

lenger with OSI 6502 8K
BASIC can actually out-

perform most small and
medium-scale minicom-
puters, as well as every

micro there is! And that

includes the Z-80.

Perhaps even more
amazing than its superlative

performance is its sur-

prisingly low price: either

$50 or free. OSI 6502 8K
BASIC is available to OSI
System kit-builders for $50,
on your choice of paper
tape, audio cassette or

floppy disk. And OSI 6502
8K BASIC comes free with
the purchase of any 1 2K or

larger OSI Challenger.

Auto-load Cassettes

A full set of software is

available on cassette for use

with any 6502 system
equipped with OSI's 65V
PROM monitor. Through
the use of this monitor's

load command, these cas-

settes automatically
generate a complete oper-

ating system in the
computer including CRT
routines, keyboard routines,

cassette I/O and the pro-

gram of interest. Thus, the

user simply turns the com-
puter on and types an "L"
at the keyboard the

cassette does the rest!

Programs now available

include: Tiny BASIC for 4K
and 8K computers, 6502
Resident Assembler, an
Extended Monitor, "Life,"

a Graphics Editor, some
games and OSI's new 6502
8K BASIC by Microsoft.

Prices range from $5 to $50
including manuals.

New Floppy Disk For

Altair-Imsai S-100 Bus

Peripherals Vision has

announced a full-size floppy

disk for the Altair-Imsai

plug-in compatible S-100
Bus is now available with

prices starting as low as

$750 for the interface card

kit and assembled and
tested drive. A 24 volt at 2

Amp power supply is also

available in kit form for $45
or assembled for $65; and a

cabinet is offered for an

additional $85.

The floppy disk interface

card supports 8 drives and
stores over 300,000 bytes

per floppy. A bootstrap
EPROM is included to make
system startup automatic.

The floppy is completely
S-100 plug-in compatible,

and interface cabling is

included.

The floppy disk drive is

from Innovex (the origin-

ator of the floppy concept)

and comes assembled and
tested. A disk operating

system with file manage-
ment system is included on
the floppy. For details

contact Peripheral Vision,

PO Box 6267, Denver CO
80206.

Text Editing System

The new TSC Text
Editing System for the 6800
microprocessor is the most
extensive text editor avail-

able to the micro user. It

supports many of the stan-

dard commands, such as

PRINT, INSERT, DELETE,
FIND, REPLACE, and

Peripheral Vision's new full-size floppy disk.

8



POPULARITY EXPLOSION!

JUPITER II A
68OO System

$795

ASSEMBLED ASSEMBLED

If you thought the quality of a wire-wrapped

system was beyond your price range — Take a

look at what we have now!

The Jupiter MA and the Jupiter MIA Basic

computer systems. You get the system module
cage with fully assembled backplane, fully

assembled plug-in ferro-resonant power supply,

front panel and your choice of 6800 or Z80 CPU
module. All less than the price of the two best

selling 8080 systems!

Plus you can choose from the fastest growing
selection of memories and peripherals available

from any manufacturer, like our 2KB EPROM/
4KB RAM/serial RS-232 module and our new
1024 character video module. Both can transform

your basic computer system into a real star.

And remember, all Wave Mate products meet the

highest quality industrial standards, with rugged

construction unmatched by anyone! Join the

popularity explosion and get yours now!

Write or call for more info and your closest Wave
Mate authorized distributor.

You get your choice of microprocessors!

And you get wire-wrapped modules too!

Now you have a low cost way to get started

into personal computing without sacrificing

future growth capability!

I

Send information on: Jupiter IIA system

I Jupiter IMA system

NAME

I ADDRESS
I

i CITY STATE ZIP

WAVE MATE 1015 West 190th Street, Gardena, California 90248

Dept 24

Telephone (213) 329-8941

W-5

See us in Dallas for NCC 77, Personal Computing Exhibition Booth 43 • June 13-16



VERIFY. Convenient
pointer movers are provided
for file TOP and BOTTOM,
an APPEND command
allowing any string to be

appended to any or all lines

starting in a specified

column, text block COPY
and MOVE are easily per-

formed with a single

command, and a very
e x te nsive CHANGE
command allowing one to

change any or all specified

occurrence of one string

into a second string.

Other features include,

tab character definition,

TAB column set, special

character SET command,
line NUMBERS on or off,

and EXPAND tab character

commands, easy pointer

positioning using the NEXT
command, a RENUMBER
command, auto line num-
bering, STOP and LOG
command, as well as a

unique OVERLAY com-
mand, allowing the user to
conveniently change a line

by typing over an existing

line.

This list is not complete,
but shows the completeness
of the TSC Text Editing

System. As with all TSC
software, a complete source
listing, hex dump listing,

sample output, and com-
plete users manual are all

provided. The price for all

this is only $23.50 and
delivery is from stock.

Order number SL68-24. For
further information contact
Technical Systems Consul-
tants, Box 2574, W. Lafay-
ette IN 47906.

World's First Megabyte
Memory System

Imsai Manufacturing Cor-
poration announces the

world's first megabyte
memory system for micro-
computers. System modules
offered at this time include:
65K, 32K and 16K RAM
boards controlled by Imsai's

unique Intelligent Memory
Manager (IMM).

The Imsai megabyte
memory system is a com-
plete memory system for

the Imsai 8080 and other
Altair bus computers. It

consists of the RAM-16,
RAM-32 and RAM-65
dynamic memory boards

65K RAM Board from Imsai.

and intelligent memory
manager (IMM) controller

board. It may be imple-

mented in a variety of

configurations ranging from
a single board 1 6K byte
conventional memory to a

1 7 -board one megabyte
system with an Intelligent

Memory Manager /interrupt
controller. Larger multi-

processor systems may be
implemented by using

multiple Imsai mainframes
and the Imsai Shared
Memory Facility. Shared
memory blocks can be up to

65K bytes and each proces-

sor can address up to one
megabyte total of shared
and local memory.

The RAM-16, RAM-32
and RAM-65 are 16K, 32K
and 65K byte low power
dynamic memory boards
respectively. They may be
used alone or in combina-
tion to form a conventional
memory system of up to

65K bytes. With 400 ns

access time and "hidden
refresh," no wait states are

required when accessed by
the MPU. (One wait state

may occasionally be re-

quired for refresh when
accessed by some DMA
controllers.) The address of
each 16K byte block is

individually selectable.
Provision is included for

read and write-protect and
expansion to one megabyte
when used with the IMM
controller board.

The IMM is an Intelligent

Memory Manager/interrupt
controller board. It provides
for memory expansion to
one megabyte, write protect
for each IK block in the
extended space, read protec-

tion, fully vectored inter-

rupts, "time of day" clock

and real time clock.

The memory modules are

offered in both assembled
and kit form. Prices are as

follows: 65K RAM Board
Kit $2,599, assembled
$3,899; 32K RAM Board
Kit $749, assembled
$1,099; 16K RAM Board
Kit $449, assembled $679;
IMM ROM Control Kit

$299, assembled $399; IMM
EROM Control Kit $499,
assembled $699.

For more information
contact Michael Stone,

Imsai Manufacturing Cor-
poration, 14860 Wicks
Blvd., San Leandro CA
94577.

allows simultaneous com-
munication with a Teletype

incorporating reader
control, as well as any
RS-232 serial device (such

as a Modem or video ter-

minal); a general purpose,

8-bit parallel port with

handshaking signals accom-
modates such devices as an
ASCII keyboard or tape

reader. The board carries

firmware in Vi Kbyte of
p/ROM, which stores all

routines needed for cassette

interfacing, UART simula-

tion, and data transfer

between the microcom-
puter's memory and the Vi

Kbyte of onboard RAM.
Buffers isolate internal

data paths from the bus;

onboard regulation sim-

plifies power requirements.

Available both in kit form
$120) and assembled/
tested/warranted ($165) by
mail or from many com-
puter stores. Includes docu-
mentation. Available from
stock. For further informa-
tion contact Morrow's
Micro-Stuff, Box 6194,
Albany CA 94706.

The Digital Group

An ever-growing number
of software packages de-

signed for all levels of

Morrow's combined cassette interface I/O board.

Cassette Interface —
I/O Board

Fully compatible with
the Altair bus and "Kansas
City" standard data format,
this board links your com-
puter to three inexpensive
audio cassette machines for

mass memory applications

(including sort and merge
operations). A serial port

support is being offered by
the Digital Group for the

company's line of micropro-
cessor systems. For only $5
each, they offer Tiny
BASIC Extended and a

cassette full of game pro-

grams. Both are on audio
cassette that the Digital

Group system can read. Pro-

grams can be displayed on
the system's video screen.

Other software programs

10



NO ONE PUTS THEM
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LIKE WAVE MATE
Now Wave Mate puts them together for you — the

Jupiter system, the new high performance dual

floppy disk drive from PerSci and new flexible

software.

Imagine what you can do with a disk drive that

seeks over five times faster than the closest

competitor.

Imagine what you can do with a computer
system that's wire-wrapped so it can be

upgraded with advancements in technology.

Imagine what you can do with a series of high

level compilers so flexible that the software you

write for today's hot microprocessor will run on

tomorrow's.

SB

No one but Wave Mate can put a flexible package

like this together for you.

Can you imagine any reason why you should

settle for less? We can! You can start smaller

with the Jupiter A system without sacrificing the

quality and future growth capability of your

computer system and you have your choice of

6800 or Z80 processors.

Send information on Floppy disk system
Jupiter MA system
Jupiter IMA system

NAME

ADDRESS

CITY _ STATE ZIP

WxutJ*. TThxt*.

WAVE MATE 1015 West 190th Street,

Dept. 22

Gardena, California 90248 Telephone (213) 329-8941

See us in Dallas for NCC 77, Personal Computing Exhibition Booth 43 • June 13-16
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include six volumes of Tiny
BASIC games, including

Chomp, Checkers, 20 Ques-
tions, Chief and others;

"Galaxy," and Z-80
packages including Educa-
tor, Assembler, Dis-Assem-
bler and Text-Editor. Prices

range from $5 to $15.
Digital Group systems

are complete and specifi-

cally designed to be easy to
use. With video-based oper-
ation, all that is required is

turning power on and
loading a cassette.

All components are avail-

able with custom cabinets,

and prices start as low as

$475 for a Z-80 based
system. Details on all Digital

Group products — hardware
and software — are available

by contacting the Digital

Group, PO Box 6528,
Denver CO 80206.

New Control Computer

The Imsai 8048 Control
Computer, a complete con-
trol computer on an 8V2 x
10" board, is based on
Intel's new 8048 micro
computer chip. It is the
world's first single chip
control computer that con-
tains all of the following
features:

1. 8-bit CPU.

2. 2.5 microsecond instruc-

tion cycle, 96 instructions.

3 . BCD arithmetic capa-

bility.

4. IK words of ROM or
compatible EPROM pro-

gram memory.

5. 64 words of internal

register memory.

6. 27 I/O lines.

7. Internal timer/event
counter.

8. Oscillator and clock
driver.

9. Reset circuit.

10. Interrupt circuit.

11. Uses single 5 volt sup-
ply.

1 2. TTL compatible.

In addition, to create a

one board user program-
mable controller suitable for

use with model railroads,

energy conservation
systems, ham radios, house-
hold appliances, lights, light

shows, and a myriad of
other applications, the fol-

H
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Single Chip Control Computer from Imsai.

lowing system features have
been added:

1

.

Cassette Interface.

2. Serial I/O (RS232, cur-

rent loop).

3. 5 relays capable of han-
dling 2 Amps at 220 volts, 3

Amps at 110 volts, or 5

Amps at 24 V dc.

4. IK (optional additional

1 K) of user programmable
program memory.

5. DC power supply or bat-

tery operated.

The Intel 8048/8748
microcomputer chip is

designed to accommodate
three separate and unique
memory spaces: Program
memory, Internal register

memory, and External RAM
(Random access memory).

The Control Computer
comes in two different ver-

sions. In one version, the

system monitor will be con-

tained on the 8048 chip

itself (ROM version). In the

other, the system monitor
will be contained on an
Intel 8716 2K EROM. Both
versions will contain the

same 64 byte internal reg-

ister RAM and IK of
external memory with space
for an additional IK of
external memory.

The Control Computer
provides the following func-

tions: Enter programs into

program memory; enter

data into both internal and
external memory; examine
any memory location,

internal or external; execute
a user program in stand

alone mode; execute a user

program with software
breakpoints for debugging;
save /retrieve user programs
on cassette tape; save and
retrieve programs from
serial port; e.g., Teletype
paper tape reader.

The Imsai 8048 Control
Computers are offered in

both assembled and kit

form. The ROM version is

$249 kit and $299 assem-
bled. The EROM version is

$399 kit and $499 assem-
bled. The Five Volt Power
Supply is $99.

For more information
contact Michael Stone at

Imsai Manufacturing Cor-

poration, 14860 Wicks
Blvd., San Leandro CA
94577.

KIM Software Contest

1st Prize - KIM-3 8K
Memory Expansion Board
(value $289).

2nd Prize - KIMROM-1
Resident Assembler/Editor
ROM set (value $150).

3rd thru 10th Prizes -
KIMath Source listing and
User Manual (value $1 5).

The KIM programming
contest is open to all KIM
owners and users. All entries

must contain program docu-
mentation and source code
listing (hand assembled
source is OK). All entries

become the property of
MOS Technology, Inc., and
will be turned over to the

KIM Users Group for

possible publication. Addi-
tional prizes may be
awarded for noteworthy
programs by beginners.

Prizes will be awarded
August 1, 1977. Entries

should be sent to KIM Soft-

ware Contest, MOS Tech-
nology, 950 Rittenhouse

Rd., Norristown PA 19401.

Entries will be judged on the

basis of originality and use-

fulness to the user com-
munity. If external hard-

ware is required, a

schematic should be
provided. Complex pro-

grams taking more than IK
of memory, such as high-

level languages, assemblers,

cross-assemblers, text
editors, etc., will be
awarded a duplicate first

prize if accompanied by
working source tape or

cassette. All entries must be
received by July 1, 1977.

8080 Disassembler

and 8080 trace

Programs

Designed to run on an

8080 based machine, one
program disassembles 8080
object code, producing a

"source" listing in format

identical to that produced
by an Intel Assembler, as

well as an ASCII listing of
the object code and a

symbol cross reference

listing.

Designed as a teaching

and troubleshooting aid, the

other program resides in

memory with the subject

program, which is executed
under trace control. The
machine condition is dis-

played after each subject

instruction is executed.

Display includes instruction

address, instruction in ma-
chine code (hexadecimal)
and mnemonic, contents of
all registers, and latest stack

entry.

Both the Disassembler

and Trace programs are

available on iCOM Floppy
Disk or punched paper tape
in Intel Hex-ASCII object

format at a cost of $250
each, or $400 for both. Pro-

grams are specialized to run
on user's equipment and
updates resulting from
continuous program im-
provements are automati-
cally sent to purchasers of
Cybergrafix Software. For
further information contact
Cybergrafix, PO Box 430,
GlendaleCA 91206.
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The Digital Group's impact matrix printer.

Full-Size Impact
Matrix Printer

A full-size impact
printer, designed for use

with microcomputers, is an

affordable printer available

for computer hobbyists and

the small businessman. Kit

prices start at $495 for the

printer and interface card.

The printer is fast, print-

ing 120 characters per

second with 96 characters

per line, 12 characters per

inch horizontal and 6 lines

per inch. It makes up to

four copies simultaneously.

The character set and

pitch are variable under

software control, allowing

for double width characters,

different width characters

within the same line, etc.

The printer has a 5-by-7-

inch character matrix, and

the ribbon has built-in re-

inkers for a life of

10,000,000 characters.

Paper can be either a stan-

dard 8 !/2 inch roll, fanfold or

cut page. The printer inter-

faces to 8-bit parallel ports.

For further information

contact the Digital Group,

PO Box 6528, Denver CO
80206.

New Products From
IDS

Frequency Counter Module

The 88-UFC is a uni-

versal 9-decade frequency

and interval counter. The
88-UFC is completely

contained on one pluggable

printed circuit board which

is compatible with Altair/

Imsai and S100 bus com-
puters. All features and

functions are software

controlled making remote

programming and reading

possible for process control

applications if the computer

is equipped for data com-

munications (such as

88-Modem).

Temperature Sensing

Module

The TSM Temperature

Sensing Module is a self-

contained peripheral device

for use with any computer

system. Interface require-

ments are a single TTL level

parallel input bit for data

transfer from the TSM to

the computer and an

optional TTL level parallel

output bit which is used by

the computer to turn the

TSM on and off. The TSM
may also be used with the

IDS 8 8-UFC Frequency
Counter Module in which

case a parallel input bit to

the computer is not re-

quired. The TSM provides

measurement of frequency

over the range to +120
degrees farenheit (-18 C to

+49 C). Resolution is better

than 1 degree. Applications

for the TSM include mea-

surement of ambient inside

and outside temperature for

computerized climate

control systems, automated

weather observations, and

monitoring of operating

temperatures of equipment.

Digital to Analog Converter

The DAC-8 is an eight bit

digital to analog converter

for use with any computer
system. Interface require-

ments are a single latch 8 bit

TTL level parallel output

port. The DAC-8 is designed

for use in applications

requiring the generation of

audio frequencies between
and 20,000 Hz and applica-

tions requiring 8 bits of

resolution for analog voltage

control. Applications
include speech synthesis,

music synthesis, and control

of voltage controlled devices

(such as voltage controlled

oscillators used in music

synthesizers).

88-Modem Module

The 88-Modem module
with auto dialer allows your

computer to originate or

accept data transmission to

or from remote computer

systems or terminals at

300-600 baud. The system

is compatible with Bell type

103 data sets and can

originate or accept data

from these sources at 300

baud. When communicating

with other 88-Modem
modules rates from to 300
baud are possible.

For further information

contact International Data

Systems, Inc., 400 N.Wash-
ington St., Suite 200, Falls

Church VA 22046.

Des Moines
Computerfest

The 1977 Hawkeye Ham
and Computerfest, slated

for August 20 and 21 under

the sponsorship of the Des

Moines Amateur Radio

Association, will be held in

Des Moines, Iowa, at Camp
Dodge. Four buildings have

been set aside for the fest

including a theater for

presentations by manufac-

turers of radio and com-

puter equipment aimed at

hams and electronics hob-

byists.

The public is invited to

attend the 8:30 am to 4:30

pm sessions each day, which

we hope will be highlighted

by technical talks, equip-

ment and parts displays and

a massive flea market. Other

agencies with which the

DMRAA works in public

service projects, also have

been asked to participate.

There will be a communica-
tions display by the I

A

Army National Guard, and

the Des Moines Police will

have their new $30,000

crime prevention van there

as well.

For more information

contact Charlie Corcoran,

DMRAA, Box 88, Des

Moines IA 50301.

New Orleans Computerfest

The Jefferson Amateur
Radio Club and the Cres-

cent City Computer Club

would like to announce the

New Orleans Hamfest/

Computerfest which will be

held at the Hilton Inn in

Kenner LA (directly across

from the New Orleans Inter-

national Airport) September

24 and 25. This is the

ARRL Delta Division Con-

vention for 1977 and is the

largest "Ham" outing in the

deep south. This will not

only be the largest Corn-

cow tinned on page 20

Frequency Counter Module from IDS.
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Computer Chess

Newsletter

There is now a computer
chess program available in

BASIC, plus one for the
8080 plus one for the KIM.
Also, 2 chess-playing ma-
chines have been an-
nounced. Each year there is

a US Computer Chess Tour-
nament, in which programs
play against each other, and
in some years an Interna-
tional Tournament. And on
many campuses and else-

where, people are writing

computer chess programs.
Despite this great rise of

interest in computer chess,
there has been no medium
of communication among
devotees of computer chess.
Some articles appear in the
newsletter of the Special
Interest Group On Artificial

Intelligence of the Asso-
ciation For Computing
Machinery, and others in a

British journal, but these are
not accessible to the average
reader.

So, having tried to get
others to do it, I decided to
follow the example of Hal
Singer's Micro-8 Newsletter,
and start a Computer Chess
Newsletter. No issues have
yet appeared, and no price,

size, or periodicity have yet
been determined. This must
depend upon the response.
The content will come from
the readers.

This is a plea for contri-

butions. Write a letter. Have
you ever played chess
against a computer pro-
gram? What machine? What
program? What did you
think of the program? What
about the presentation of
the board and moves? Could
you suggest improvements?
Have you ever thought of
trying to write a chess-
playing program? If so, how
did you get started? Have
you kept a record of inter-

esting games played against
a program? These are of
interest to chess players.

Tutorial articles are

especially needed. If you
have had any experience,
tell us about it. All sorts of
comments, suggestions,
news reports, reports on
articles about computer
chess - anything related is

welcome.
Most computer chess

programs are worked out
independently. Perhaps by
sharing information, com-
paring programs and pro-
gram philosophies, etc., the
state of the art could be
advanced more rapidly. And
certainly more interestingly.

To show that this sort of
thing is not beyond the
range of the computer
hobbyist, the KIM program
occupies only 1100 bytes!
And the program of John
Ford of Santa Maria, Cali-

fornia runs on a 4K byte
8008. The program is in two
parts, an opening part which
then calls in the second part
into memory from cassette

automatically.

A number of chess-

playing programs are avail-

able on computers on
campuses and time-sharing
systems. If you have tried

them, tell us about it. Please
write something for the
computer chess newsletter.

Anyone interested in

receiving the first issue

should send a letter en-
closing two \34 stamps to
defray costs for the first try.

Doug Penrod
1445 LaCima Road

Santa Barbara CA 93101

Random Criticism

The random number
generator in the article

'Submarine" in the
February Kilobaud is tech-
nically incorrect and is no
good for playing blackjack
or "some serious jobs."

The author starts with a

tried and proven method
but he changes it and fails

to warn of pitfalls so the
result is wrong but the user

may think his results are

satisfactory.

Publishing material like

this is worse than not
publishing at all.

Charles C. Worst ell, PHD.
Auburn WA

I've been known to make
mistakes . . . but Pete Stark?
Never! By the way, don't
you write for Byte Maga-
zine, Charles? - John.

More Math!

I just finished reading
Glen Charnock's letter in

A:^ #4 p. 115 on Big Bad
Math. I couldn't agree
more!!! Even though I only
have a rusty BS in Engi-
neering, I'm not afraid of
math. In fact I'm hungry for

it. Now that I finally have a

B ASIC-speaking computer
waiting on me, I find myself
at a loss. I'm tired of
playing Galaxy, Tic Tac
Toe, Kingdom, Where's the
Whatsit - etc. I want to put
this gizmo to work. I can't
find a serious problem that
takes more than a few
seconds to complete. Surely
there are interesting, useful,

and challenging math prob-
lems that are not routinely
solved merely because they
take too much iterative

number crunching. That's
just the kind I want to
tackle. I even went to the
local college library and
borrowed some books on
numerical analysis and the
approximation of functions.

Unfortunately, they were
published when computers
were called "automatic
calculating machines" and
they do no more than men-
tion that certain functions
can be solved by them.

I'd be extremely inter-

ested in an article or series

on how to implement dif-

ferent equation solving
schemes in BASIC.

Verlynn J. Johnson
Storm Lake IA

What's A DPUG?

The acronym stands for

Diablo Professional Users
Group. It has been meeting
at Diablo Valley College on
the 4th Wednesday of each
month since November.

The Professional referred

to includes two categories.

One, the novice in com-
puters — who's an expert in

some other field (where he
makes his living). Two, the

expert in computers - who
can provide the answers to
the first. (For you budding
technical types, here's your
chance to get in on the

ground floor of microcom-
puter consulting; the
novices you'll meet
represent a gamut of various

industries and professions.

They are looking for those
with practical knowhow.
And in case you don't
recognize yourself, you're in

the consultant category
even if you're a high school
or college student but
have been involved in the

hardware and/or software
uP scene for several years.)

Meetings are held in the
College library large confer-
ence room from 8-10 pm,
on the 4th Wednesday of
each month (March 23rd,
April 27th, May 25th, etc.)

DVC is near the Willow Pass
exit of Freeway 680. For
details write or call: Bob
Hendrickson, Electronics
Dept. DVC, Pleasant Hill

CA 94523; (41 5) 687-8373.
Wm. J. Schenker, M.D.

Chairman pro-tem
Walnut Creek CA

Wow ! What a fa ntastic idea !

This is just the sort of thing
that all the clubs and stores
around the country should
be getting into . . . bringing
the small business systems
designers and developers
(the hobbyists?) together
with the people who are

going to be buying those
systems. The exchange of
information between those
two groups would be most
interesting and mutually
beneficial. John.

PC Board
For Prudhomme's

Scope Mux

Just a short note about
Bill Prudhomme's 8 channel
scope mux, (April issue). In
the schematic on page 31, it

would work much nicer if

pins 4 & 8 on the 555 were
shown returned to +5 reg.

Luckily, the PC board is

OK.
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Definitely count 1 inter-

est in a CMOS version. I

won't even try to build the

TTL version till I see if Bill

will do it in CMOS.
If there is enough inter-

est, I will have boards avail-

able (undrilled or drilled,

single-side, G-10, unplated).

Cheap, too. 1 don't make a

living doing boards, it's just

a part of the hobby.

Keep the software
coming — going to sit down
now and learn how to sort!!

(Page 34 April).

Al Klein VV2PMX
Miller Place NY

Dairymen and Computers

I have a question relating

to a small computer applica-

tions problem. A dairy

farmer friend of mine wants

to keep records for his cows

(about 200) feed, milk

output, butter fat content,

etc., and be able to call

them up on a CRT in his

milking barn with a graphic

display (for a 30 day

period). Then enter new
data as he collects it while

milking (milking system

carosel automated). He
would also like to have a

hard copy printout.

Can you have someone
with an Altair quote a

system that would accom-

plish this? I have some
experience with the BASIC
language and could prob-

ably handle the program-

ming.
Les Hamilton

Electronics Instructor

Illinois Valley

Community College

Oglesby IL 61348

/ sincerely hope you come
up with the hardware com-
bination you're looking for,

Les. And after that software

is developed I'd like very

much to see it because I

have a very good friend who
is a dairyman (and I've been

telling him for years how
much better things would

be if he had his own com-
puter system). Besides, it

would make for a good
article. — John.

Sustaining Oscillations

I found Mark Borgerson's

A/D converter hit the nail

on the head {Kilobaud #3).

I predict the Borgerson con-

verter will be seen in many
projects to come.

I would like to propose

that you change the name
of Dick Whipple/John
Arnold's column to "The
Altair BASIC Forum" and

find someone to write a

regular column on BASIC
with broad appeal. Perhaps

ANSI X3J2 standard BASIC
may be a better reference

thanMITS8K.
I also notice feedback to

John is so delayed, it is too

far out of phase to sustain

oscillation.

Richard Wright

Tiffin OH

What kind of "oscillation"

did you have in mind? -

John.

The "Secret" Good Guys

I am about one-third of

the way through the second

issue of Kilobaud ... it

takes me longer to read it

than any of the other half

dozen computer related

magazines I get every

month, because everything

in it seems to teach me
something.

I have had my own per-

sonal computer for nearly

18 months now, and most

of the time it is on line,

doing something. I must

have a very good one, be-

cause in every magazine and

flyer that I receive (in-

cluding KB) someone is

taking a cheap shot at it. Or
the company that makes it.

Or the lack of support that

other people that bought

my particular brand of

micro receive. And on and

on.

Ya know something,

gentlemen? Mine works!!

And I've learned quite a bit

about this particular brand

of micro in the process. The
two problems I had with

mine when I first assembled

the kit were quickly and

courteously solved over the

phone with a $2.70 call to

the manufacturer. All my
correspondence with this

company has been answered

within two weeks. Some of

my questions were rather

involved. No matter, the

I
answer came back in

English, not computerese.

Even though this company
has grown quite a bit since I

first purchased their "box,"

I still feel that they deal

with me as a person and a

customer rather than a pur-

chase order number.

My micro may be out of

date by 1977 standards. I

am holding off buying any

more goodies for mine until

I see an updated CPU board

and a disk system that is

somewhat more up to date

than the one currently

offered by this particular

company. (I also want to

see it debugged first as

well). But when this com-
pany does come out with

what I am looking for, I will

probably buy it from them.

You see, I have some
confidence in what they

sell. I feel comfortable with

their products. My past

experience with their

products is very favorable. I

like doing business with

them.

Perhaps I was over-

charged for their product.

Perhaps I was a sucker to

pay what I did for their

software. After all, I was

offered the same software

bootleg for quite a bit less.

And as I said, it can't be a

very good product, I see

constant criticism of it in

the magazines. Yet some-

body out there must feel as

I do, because my brand of

micro continues to sell very

well, thank you. Is it

possible that for all of it's

bad points (and I know it

has some) it is basically a

good product? That works

when it is assembled right?

And does what it is adver-

tised to do?

The true test of any

product is in the market-

place. When the dust has

settled and some of the

manufacturers (and com-
puter stores) fall by the

wayside, I'm betting that

mine will survive. Just as I

know that Kilobaud will. I

have confidence in both

products . . . my micro and

KB (read that Wayne
Green).

Anyone who wants more
information can send me a

letter with an SASE and I'll

be glad to relate my ex-

periences with this particu-

lar manufacturer.

M. Douglas Callihan

Berkley St. RFD 1

Berkley MA 02780

Ah, you don't want to send

him a letter to find out

what company he 's talking

about! Doug really had me
sitting right on the edge of
your seat all the way to the

end . . . then he wouldn't

reveal the name of the com-
pany! / thought that was

pretty dirty and I wrote and
told him so. He replied that

he 's the proud owner of a

MITS Altair 8800 but he

was afraid of making his

letter "sound too commer-
cial. " We 're all so quick to

criticise . . . seems we
should be just as quick (and

generous) with the praise.

John.

Thoughts On
Software

A few comments on this

new field of yours that I've

gotten interested in.

Namely, microprocessors.

I'm a Ham and I've had a

great deal of experience in

electronics, including ICs,

but no software at all. I

guess that puts me in the

same class as a lot of other

would-be computer hobby-
ists. I'm also an author of

sorts and I've sold Wayne a

couple of articles. I'm

working on an IC bread-

board series that I think he

can use. You might even

hear from me if I can find

the time.

How about a Hints and
Kinks type feature for ideas

that aren't long enough for

an article but don't really

belong in the letters

section? Payment in books

or subscription extentions

might bring in a lot of small

but valuable ideas.

A few thoughts on soft-

ware: I'm just getting my
feet wet but it seems to me
that we are doing a number
of things with hardware that

could more easily be done

in software. Maybe that is

because we have more
poeple who understand the

equipment than we do who
understand programming. I

see comments that this

gadget or that will save

memory by handling this

routine or that. Memory is
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cheap and getting cheaper —
the processors are getting

better and faster all of the
time. I'm aiming for the
minimum hardware that will

do the job. If it will use

more memory or more pro-
cessor time, so what.

Speaking of speed; I read
a lot about processor speed,
memory wait states, and all

of the things that can be
done with both hardware
and software to reduce the
time it takes to do a given
job. Right now I feel that

any of the presently avail-

able micros are more than
fast enough to do anything
that the hobbyist requires.

In other words, I feel that

too much emphasis has been
placed on speed for speed's

sake.

An awful lot of emphasis
has also been put on soft-

ware copying. This will hurt
the hobbyist and the
individuals or companies
that might supply software
for a price. The emphasis,
not the copying! I own
three tape recorders but I

still buy commercial musical
recordings. We are in the
pioneering phase of micro-
processors and pioneers
work with what they can
get. Software is expensive,
easily copied, and copying is

undoubtedly being done,
but those who want to
make money selling their

software designs need to
take the long view. Once the
die-hard hobbiest has his

machine up and computing,
the market is going to peter
out unless processors and
programs are provided that
can be used by people who
have no interest in what's
happening inside the box.
When the non-technician
needs a new program he's

going to buy it, not copy it.

That's where the market is

and where the money will

be made. That's also when
prices will come way down
and we'll all benefit.

Well, John, that's it for
now. I received a shipping
notice from Processor
Technology yesterday and
should soon be the proud
Papa of a SOL System. I

haven't seen much on it in

print yet, so maybe I'll

write it up for you.

Rod Hallen WA7NEV
Tombstone AZ

Another "Friendly"

Letter!

In the article "Number
Rounding Program" in the

April 1 977 issue, the author
states that "... I could
have simply added 0.005
and would have come up
with the same end result. I

have tried this in several

programs and have found
that it is not always reliable.

I prefer to use this longer
manipulation as I have had
very good luck with it." I

feel that ridiculous, wishy-
washy statements such as

the above have absolutely
no place in any publication
devoted to computers, as

one must be totally precise

in dealing with computers.
In addition, the above

statement is incorrect, as

adding 0.005 to a number N
gives the same answer as

INT(N*100+.5)/100onlyin
the very rare case that the

thousandths digit of N is 5

and all less significant digits

are 0.

The program as listed

will also print its messages
such as "IN THIS RUN
THE THOUSANDTH
DIGIT OF THE NUMBER
WE ROUNDED WAS A 5"

regardless of the actual
value of the thousandth
digit typed in. This is

shoddy programming, even
for a program intended only
for a demonstration of the
rounding formula. I also

think it was quite un-
necessary to use nearly a

page each for the program
listing and sample run since
the program consists almost
entirely of PRINT state-

ments.

If you continue to waste
space with such totally

useless articles, I will start

spending my $2 per month
elsewhere. Even the most
rank beginner would rather
have an explanation of how
a formula works and how to
modify it for other appli-

cations than statements
such as "I don't know how
it works but I've had very
good luck with it."

Mark Hilmantel
Nashua NH

Reply from Jack Inman

I am sorry that you
found my article so dis-

tasteful. I want to thank
you for your letter and your
interest. As a novice pro-

grammer and a "non-
mathematician", I do not
always know exactly where
my programs have gone
astray. Your letter caused
me to go back and look at

some of those programs
where I had tried to use the

.005 method. I found that I

had left out some of the
steps. To me this points out
yet another advantage to
the formula presented in the

article. One formula does it

all.

I realize that as written
the program would print the
same message even if the

wrong number were used.

The program was not in-

tended to be a utility pro-
gram that all readers would
want to put in their

systems. The program was
designed to tell the story of
how the number rounding
formula works. As an
author chooses his words I

chose the numbers used in

the run of the program to

show what I wanted to
show and no more.

I believe that the space
for the program was a

necessary part of telling the
story. John obviously agrees
with this or the program
would not have been
printed. The formula is

broken down in the pro-

gram in a step by step

fashion.

Your last statement is a

misquote for if I didn't

know how the formula
worked I could not have
written the program to tell

the story.

Jack A. Inman
Covina CA

Need An IBM 360?

Thanks again for the
assistance in the sub-
scription matter. I trust that
I will be receiving my issues

soon. Hate to return Mickey
Ferguson's each time I

borrow them.
Concerning the IBM 360

D/30, I will sell it or trade
for some smaller system or
peripherals or what-have-
you. It is in excellent con-
dition. Under complete IBM
maintenance until 6 weeks
ago. It looks new. As best I

can tell it has all mods up to

date. Also, there are a

couple of sets of interface

cables and all service, oper-

ation, theory of operation,

and maintenance manuals
with it. There are manuals
for programming and even a

complete parts manual with
blow-outs, showing every

nut and bolt. I guess that

even a non-IBM type could
run and maintain it with all

the support material in the

manuals.

Thanks again for your
assistance in the sub-

scription mess-up. If ever I

can do anything for you
here in the Southeast, let

me know. Best of every-

thing to you there and
believe me I honestly
believe KB is the BEST
going. Keep up the fine

work.

Don Williams

Chattanooga TN
Believe it or not, folks, the

"smaller system" Don is

interested in swapping for
that 360 is a microcomputer
system worth around
$2,000! -John.

MITS BASIC
Doesn't Run
On Z-80

I am writing in reference

to Carl Galletti's article

"Will the Z-80 Crush All

Competitors?" which
appeared in issue #2 of
Kilobaud. The article states

that versions 3.4 and later

of Altair BASIC will run on
the Z-80. This is not the
case.

The result of this error

has been that a copy of
Altair extended BASIC 4.0
was purchased by someone
who had been misled by the
article. Of course, when he
found out that it would not
run on his Z-80, he was
somewhat distraught.

In addition to this inci-

dent, we have been con-
tacted by several people
asking whether the infor-

mation in the article is true.

Needless to say, MITS is

concerned about incorrect

information that is pub-
lished about our products. I

would assume that you
would be very concerned

continued on page 20
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Build Your Own Working
Robot

David L. Heiserman

Tab Books, Summit PA
1976, $5.95

Ever since Forbidden

Planet (remember Robbie

the Robot?) I've wished for

my very own robot around

the house. He'd be my com-
panion, slave, confidante,

pal, and pet. So, when I

spotted this little volume

(228 pages) at the local

Heathkit Store, I was sure

my dreams had come true.

A quick skimming shows

the beastie that David

Heiserman describes to be

closer to pet than anything

"useful," but as the author

points out, "What use is a

puppy?" The answer lies

not so much in the using as

in the having, and having a

little robot around the

house is probably lots of

fun. Furthermore, it looks

like building your own
robot pal could develop into

the biggest techno-hobby

yet, combining and far out-

shining computers, ham
radio, R/C model building,

and animal training. Manu-
facturers take note: The
clitter-clatter of little

pseudo-pods around the

house could mean the sound

of dollars in your pocket(s).

Build Your Own Working

Robot is not a true begin-

ner's book, but if you aren't

intimidated by TTL cir-

cuitry, it's not hard reading.

And if you expect a "how-
to" book that will tell you
precisely how to copy the

author's robot, Buster, you
won't be disappointed. But

you will discover within the

first few pages that, like Zen

and the Art of Motorcylce
Maintenance, this can be

taken as several books in

one.

Certainly author Heiser-

man will tell you more or

less how Buster went to-

gether, though my guess is

that if you really digest this

book you'll wind up creat-

ing your own design details.

More important, he takes up

the subject of rudimentary

artificial intelligence: Just

what should a thinking

machine think about to

survive? Thrown in for a

good measure is no small

dose of down-home R&D
philosophy such as: "I can

attest to the fact that you
can actually drive yourself

to distraction trying to

devise sensor systems for

detecting every conceivable

type of hazard . . . you draw

the line somewhere in order

to accomplish anything at

all . . . even if it means that

Buster will one day tumble

down a flight of stairs."

Buster as grandsire to

generations of home built

robot rug-rats is very well

planned. The author brings

both him and us along by

three broad development

stages, each comprised of a

number of systemic im-

provements. Buster I is a

wired remote controlled

mainframe incorporating

the drive and steering

mechanisms, only a bit

more complicated than a

fifty pound slot-car. Buster

II has developed into a

bumbling crawler who (at

this stage you can't say

which anymore) reacts to

touch sensors, feeling his

way around the house, and

crying pitifully for help

when he gets stuck or his

batteries begin to get low.

Buster III can fend for

himself however. When his

batteries get low, he tracks

down his battery-charger

nest. He will amuse himself

for hours, exploring, yet

respond to commands via a

sophisticated accoustical

link from his master. Buster

IV, though not alive at the

time of book publication, is

seen clearly in the future.

He will have microprocessor

control for sure and develop

an even more animal-like

personality: a true pet.

Build Your Own Working

Robot, at $5.95, is a perfect

introduction to Home
Robotics. Practical, yet far

from trivial, the ground-

work for larger systems is all

here. And they won't be

long in arriving. Case in

point: The January, 1977
issue of SCCS Interface has

pictures and a quick descrip-

tion of a KIM-1 micropro-

cessor controlled Buster

built by Tod Loofbourrow.
More timely robot stuff:

Peoples Computer Com-
pany, volume 5, #4 (Jan/

Feb 1977) has a long article

by Robert Rossum called

"Robots as Household

Pets," which describes

potential desirable attri-

butes of home robot pets.

In the same issue there is a

letter from Glen R. Norris,

president of the United

States Robotics Society

(Box 26484, Albuquerque
NM 87102) describing that

society's aims and plans.

Looks very interesting.

1977 might be the Year of

the Robot.

Tom Scott

Mill Valley CA

Artist and Computer
Edited by Ruth Leavitt

Harmony Books, div.

Crown Publishers, Inc.

Price $4.95 Softbound

A collection of the works

and comments of 35 artists

and other computer types is

presented in a 160 page

book which includes photo-

graphic representations,

some in color and most in

black and white. Each con-

tributor accompanies his or

her work with a description

of the work itself, the

artist's philosophies, and a

little background. Some of

the notables presented

include Ken Knowlton,

John Whitney, and Ruth

Leavitt, the editor of this

book.
As an artist with com-

puter graphics interests (or a

computer hobbyist with an

artist's interest?) I picked

up the book hoping to

discover how to make the

Altair work with the color

TV to generate graphic

design. I suppose everyone

has specific expectations

from a book; those were

mine. I read it cover to

cover, but alas no one in it

had used a microcomputer.

Most used large systems . . .

probably the smallest was a

PDP-10.
Ruth Leavitt introduces

the contents with a descrip-

tion of the role of an artist

as each sees it and com-
ments about the relation-

ships between artist and
computer. Leavitt is a

lecturer on computer art

and has been involved in the

process for several years.

Her own work as an artist is

the mobile; dynamic repre-

sentations appear both in

color and black and white.

When she solicited articles

for the book an outline of

questions was included in

her request of each artist.

Some of the contributors

answered the questions one

by one, and others simply

made a philosophic state-

ment about their work.

Some of the questions asked

were: "How/why did you
become involved with the

computer (in producing

art)?" "What role does the

computer play for you
. .

.?" "Do you feel artwork

created with a computer has

now or will have an impact

on art as a whole in the

future?" Questions that

were not asked, I would
very much have liked

answers to, such as: What
components went into the

computer system? What
steps did you take to arrive

at your result? How did you
begin to design programs for

your work? In other words,

I wanted answers to more
questions regarding detail

than the book covered.

One of the more inter-

esting aspects of this book is

the tremendous range of

goals and the variety of

ways found to achieve the

artists' purposes. The artists

themselves include sculp-

turers, graphic designers,

textile weavers and film-

makers. Most of the

material is written by
artists, for artists . . . not for

computer enthusiasts. A
great deal of discussion

dealt with "what is art?", a

question most of us answer

for ourselves, and defensive

dissertations on the use of

computers. However, some
interesting applications

might be gleaned. The most
informative article regarding

equipment and procedures

comes from Larry Press, a

university instructor in

Southern California. Larry's

application employed an
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IBM 360/44, mag tape,

digitizer and line printer to
reproduce photographs
which are manipulated by
using varying degrees of
noise.

The most interesting

application to me in terms
of aesthetic appeal is with
the use of video tape, re-

cording electronic or laser

beams, resulting in design
that is fluid or which
changes dynamically.
Several artists represent this

type of art: Ben F. Laposky
produces "Oscillons";
Patsy Scala visualizes her
poetry with video tape re-

corders and a PDP-10;
Joseph Scala animates
design using a PDP-10, video
and film; John Whitney is

well known for his filmed
visuals of music; Herbert W.
Franke's "graphic music" is

a result of similar philos-

ophies as Whitney's; Vicky
Chaet creates beautifully

flowing design on video

tape.

Other applications and
artistic results are widely
represented. Some of the

artists merely use the com-
puter to suggest design . . .

then recreate what the com-
puter instigated, resulting in

hand-finished paintings.

Others make use of a line

printer's ability to perfectly

repeat a drawing a required

number of times — some-
thing few of us have
patience to do by hand.

The photographic
reproductions are pleasing,

or intriguing, and some
downright exciting. How-
ever most of the photo-
graphs are black and white
with nine in the center of
the book reproduced in full

color. A good deal of
graphic excitement has
surely been lost through
lack of color.

Although Artist and
Computer is less than a year
old, the applications
described could be con-
sidered obsolesced by the
current wide use of micro-
computers, at least by
readers of this magazine. An
updated version might now
be appropriate which shows
us how microcomputers can
be used, describes the com-
ponents of the system and
the types of programming
methods employed, and

prints color reproductions
of the works of art. Today
Artist and Computer is

merely a jumping off point
for what is presently pos-

sible to produce and at a

fraction of the cost of
systems used by artists in

this book. If what you're
looking for is inspiration,

however, do read it.

Sheila Clarke

Glendale CA

How To Buy and Use
Minicomputers and
Microcomputers

William Barden, Jr.

Howard W. Sams & Co.,

Inc. and Bobbs-
Merrill Co., Inc.; 1976
Publication No. 21351

240 pages, $9.95,

paperback

<•«.The words "minicom-
puter" and "microcompu-
ter" conjure up very specific

images in the minds of most
computer hobbyists. The
image that springs to mind
in response to "minicom-
puter" is probably some-
thing like a full-blown
PDP-11/40 with the details

obscured by a big, glowing
$20,000 price tag. Because
of this image, and because
of Mr. Barden's repeated use

of "minicomputer" in the

title and chapter headings of
this book, many hobbyists
probably get no further

than idly scanning the first

few pages while browsing in

their favorite computer
store.

That's unfortunate since

the author really doesn't

concentrate that heavily on
minicomputers. He tends to

use "minicomputer" and
"microcomputer" inter-

changeably, and some
chapters are sufficiently

general that there is no need
to make the distinction. As
an example, the chapter
titled "Minicomputer Soft-
ware" includes a discussion

of the MC6800 assembler.
Obviously the chapter title

is a bit misleading. That is

generally the case with this

book.

The first seven chapters
are, in fact, general digital

computer technology, with
the emphasis on small com-
puters of all types. There is

the usual introduction and

then a chapter on basic

computer concepts; binary,

octal, hex., ASCII, arith-

metic operations, etc. The
following chapter outlines

the hardware organization

typical of small computers.
This chapter introduces the

concepts of CPU, memory,
registers and interrupts. The
discussion of the various

types of addressing (direct,

indexed, indirect, imme-
diate) is particularly clear.

Chapter 4 is a discussion

of software. The reader is

led through machine lan-

guage, assemblers, com-
pilers, loaders, and support
programs such as text

editors. The 6800 assembler
is stressed as in BASIC.
Chapter 5 is a survey of
peripherals for the small

computer. The author
recognizes that price is the

major consideration for

most users and concentrates
on low-cost devices.
Approximate prices are

given and, where applicable,

there is some mention of
the price for used equip-
ment.

There is a brief and
general chapter on setting

up the criteria for selecting

a machine and a longer but

still general chapter on pro-

gramming.

Only in the last two
chapters do the words
minicomputer" and
microcomputer" assume

their traditional meanings.
Chapter 8 provides profiles

of several currently popular
microprocessor chips and
the commercial microcom-
puters derived from these

devices. The chips discussed

are the 8008, 8080, 6800,
F8 and MCS6502. This is an
excellent survey of what is

available to the hobbyist,

although a bit behind the

current state of the art in

technology. The 8008, as an
example, is probably no
longer that important, and
the Z80 has appeared since

the book was published.

However, the 8080 and
6800 are still dominant
factors and the profiles on
the machines derived from
these chips are still valid.

The last chapter gives

similar profiles for a variety

of minicomputers. The
emphasis here is on com-
puters that are available in a

1 1
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very inexpensive configura-

tion or that may be avail-

able in the used equipment
market. This slants the

chapter towards the hob-
byist or other budget
minded users (schools,

clubs, etc.) and away from
the commercial user where
performance is at least as

important as price.

The book concludes with
the usual tables, some listing

of references and manufac-
turers, and benchmark
performances for the
various machines discussed

in the text.

All in all the author has
delivered a useful and inter-

esting book. It can provide
the interested but uncom-
mitted reader with an
objective and realistic

survey of the world of small

computers and some idea of
the entrance fee. The reader

can then make an informed
decision as to whether or
not this particular mania is

for him. The title is less

confusing when you assume
the book is aimed at the

uninitiated. It's only those
of us who already have a

full set of preconceived
ideas who find it confusing.

A. H. McDonough
£1 Segundo CA

The Big CMOS Wall Chart

Don Lancaster

Howard W. Sams & Co.

4300 West 62nd St.

Indianapolis IN 46268
$2.95

It has been said that time
solves all problems, and it

appears that a problem
plaguing computerists has

been rectified. The best-

selling Cookbooks by Don
Lancaster each contain a

summary and pin-out sec-

tion for the applicable logic

family at the beginning of
the book. These pages are

invaluable to the experi-

menter, as they describe the

characteristics of each chip
as well as details about
timing, clocking, and pin-

outs. On more than one
occasion I have torn or
worn out pages while
flipping back and forth

during a design session. That
problem has been solved.

Howard W. Sams, the
publisher of Lancaster's

18



latest work, CMOS Cook-

book, has released a wall

chart containing informa-

tion about CMOS logic,

exactly as presented in the

Cookbook. Appropriately

dubbed The Big CMOS Wall

Chart, this reference can be

scanned for details about a

specific CMOS chip without

laying down your wire-wrap

tool. The 23" x 35" chart is

organized by package type,

thus counters are described

together, common gates

together, etc. Each package

is described exactly as in the

CMOS Cookbook. The

reference also contains "use

rules" and general informa-

tion about CMOS design.

The wall chart is avail-

able from Sams for $2.95. It

is a must item for serious

CMOS designers, and after

all, it may save your CMOS
Cookbook from a prema-

ture end due to a worn
binding!

John Molnar

Executive Editor

73 Magazine

The Basic Software Library

Roger W. Brown
Scientific Research

Instruments Co.

PO Box 2096
Ashland VA 23005

Vol. I — Business and
Recreational, $24.95

Vol. II — Engineering and

Statistics, $24.95

Vol. Ill — Advanced
Business, $39.95

Vol. IV — General Purpose

Programs, $9.95

Vol. V — Experimenter's

Programs, $9.95

Vol. VI - A Complete
Business System, $49.95

Several years ago the idea

of computer "utilities"

found many proponents

within the computer in-

dustry. What is a Computer
Utility? Like the gas, water,

and electric utilities, a com-
puter utility was conceived

as a large central computing
facility serving an extended

geographic area via ter-

minals in people's homes.

2001! A terminal in every

home, with access to an

extremely large data base

consisting of hundreds of

various programs for every

conceivable use, and access

to various raw data bases

which each individual could

access for whatever purpose.

For instance, a user might

log into the library data

base to check on the avail-

ability of a particular book
or document, or log into a

newspaper's data base to

check baseball or football

statistics for the past season.

Information of all types at

your fingertips! Five or six

of these large computer
utility sites would serve the

entire United States. But,

although computer utility

proponents are still to be

found within the industry

you don't hear so much
about it these days,

especially with the advent

of the microcomputer!

Now, the prevailing

theory is a computer in

every home, and the micro-

processor may just bring

this about. But we all know
that these magic boxes

cannot operate without

programs, without the soft-

ware to make them per-

form. But where will all the

software come from? (I

remember a sign posted at

the ARPAnet site I used to

work at: "90% of the

people don't want anything

to do with programming!")

Well, this is where Roger

Brown and the Scientific

Research Instruments Com-
pany come into the picture.

R. W. Brown and Company
are in the final stages of

completing a 1000+ page

library of programs written

in the BASIC language and

consisting of six volumes.

I have read other reviews

of Mr. Brown's books and

the one thing that keeps

popping up in discussions of

the merit of these volumes

is the rather large amount of

storage necessary to run the

programs. Although it is

true that some of the pro-

grams require more storage

space than found on most
contemporary microcom-
puter systems I feel that it is

a rather shortsighted com-
plaint (if that is the right

word!) especially con-

sidering the decreasing

prices of memory com-
ponents in the semicon-

ductor industry at present. I

am sure that soon (1978)

most standard hobbyist/

home/micro business com-

puters will have sufficient

memory as a system stan-

dard . . . more than enough
to run any of the programs

in Brown's six volumes.

What kind of programs

has Mr. Brown written?

Well, everything from A to

Z, practically! He has

written games, picture

generating programs, a num-
ber of statistical programs,

two volumes are entirely

devoted to business applica-

tions (payroll, inventory,

stocks and bonds, PERT,
Work Flow, etc.), mathe-

matics, games and more
games, and a number of

highly specialized programs,

such as calculating steel

beam capacities. He has

pretty well covered the

spectrum.

Now here is what makes
the volumes more than

worth the price. Sooner or

later, most likely sooner,

Mr. Average Businessman is

going to discover the

benefits of microcomputer

systems. These six volumes

will do much in promoting

this discovery. Every phar-

macy, every stationery

store, every liquor store,

why, the surface hasn't even

been scratched yet! All of

these micro businesses and

more will discover that

microcomputers are within

their reach, to assist them in

their daily business. And
then the rush will be on!

Most computer stores now
are discovering that any-

where from 50 to 75% of

their customers have
business applications in

mind. I have people calling

almost every day asking

questions on micro systems,

and most of them are con-

cerning the availability of

quality software to run

them. Roger Brown's six

volumes are definitely filling

a void in the micro software

arena.

Some of the computer

stores are discovering the

benefits of bundling
Brown's six volumes with

the systems that they sell.

Systems . . . complete com-
puter systems, are un-

doubtedly the way of the

future. And no system is

complete without software!

The Altair Software

Distribution Company (a

MITS subsidiary) has only

recently announced the

availability of its "business"

software packages . . . but

they are asking $4000 for

the package . . . and that's

as much as the hardware.

With slight modifications

Brown's programs will work
on almost any hobby
system going (although

some of the BASICs in use

are not of sufficient sophis-

tication to derive full

benefits from his programs)

. . . there are various people

now working on his pro-

grams for systems like Poly-

morphic, North Star,

SWTPC, and TDL BASICs.

So what are we talking

about here? We are talking

about a set of books that

retail at $159.70 for the

entire series of six volumes
(only six are planned, not

seven as reported in another

microcomputer magazine)

... we are talking about a

set of books that can make
an empty computer quite

full ... we are talking about

a set of books that "daddy"
can take all of the business

programs out of for his

micro-business system and
leave the rest of the games
and programs on his home
system for family usage.

And, we are talking

about a set of books which

will very shortly be available

through the Kilobaud
Microcomputer Software

Library on cassette tapes.

Yes, that's right! Plans are

now underway at Kilobaud

to market "cassette" pro-

gram tapes. Roger Brown's

programs will be among the

first tapes available, both

nationally and via mail

order. The exact date of

availability cannot be given

at this time, but suffice it to

say that packaging design,

quality control methods,
contractual work, etc., are

proceeding at a rapid rate.

Yes, the Kilobaud Software

Library will shortly be a

reality. We also have plans

to market software via

another medium besides

cassette. This is further

down the road, but rest

assured that it will be state

of the art.

(Inquiries concerning

programming for the
Kilobaud Software Library

are encouraged and should

be directed to me at the

19



Kilobaud Microcomputer
Laboratory. Dealer inquiries

concerning distribution
rights are also encouraged.)

Bob Leach
Systems Manager

Microcomputer Primer
Mitchell Waite and
Michael Pardee

Sams Publication No. 21404
1976, 180 pages,

2 appendices

This is a good book, a

very good book, for the
hardware oriented micro-
computer novice. It draws
together all the information
necessary to understand the

peculiar language we speak
(MPU, EROM, DMA, VDM,
etc.) and treats both hard-
ware and software in clear

language and diagrams, with
well thought-out examples.
The examples, by the way,
are not tied to any particu-

lar processor (although the

6800 instruction set is used

continued on page 84
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from page 13

puterfest, but it is the only
Computerfest in the area.

This year's event will

feature a banquet Saturday
night with entertainment,
two days of commercial
exhibits, flea markets and
forums. There will also be a

hospitality room, ladies'

events, FCC examinations
and more.

Information on tickets,

room reservations and etc.,

will be furnished upon
request by contacting the

New Orleans Hamfest/
Computerfests, PO Box
10111, Jefferson LA 70181.
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from page 6

meeting was held in the
recreational room at Don's
apartment building on June

15th. The response was
overwhelming! Turned out
to be standing room only
with over 150 people show-
ing up.

An interesting letter

from Carl Helmers to the
editors of the Micro-8 News-
letter (Hal Singer and yours
truly) was reprinted in the

June issue of the Newsletter
. . . "Just a page, to inform
you of the demise of ECS
Magazine and like a

Phoenix from it's mailing
list arisen — the beginning
of 'Byte'! I got a note in the
mail about two weeks ago
from Wayne Green, Pub-
lisher of '73 Magazine'
essentially saying hello and
why don't you come up and
talk a bit. The net result of
a follow up is the decision
to create Byte Magazine
using the facilities of Green
Publishing, Inc."

How many magazines do
we have now? I don't think
I have enough fingers to
count them all!

r^--~i The

it

BASIC
Forum

from page 7

At about the 8-week
point, we put FORTRAN
aside to study a language
that was structurally
superior to FORTRAN and
likely to supplant same in

the years to come. (I mean
it just had to; it was so

much better!) The new lan-

guage was called MAD for

Michigan Algorithm
Decoder. I must admit that

it did have lots of keen
things that FORTRAN
lacked. In a short time I was
convinced that MAD was
the only way to write pro-

grams. As time passed and
my academic world gave
way to the great industrial

reality, a most striking thing
happened. FORTRAN
became the unquestioned
leader among scientific lan-

guages while MAD fell into

general disuse. How could
such irrational behavior
exist among trained profes-
sionals? It was at this point
I discovered a characteristic
of human behavior which I

call "The Principle of Popu-
lar Momentum." Simply

stated: Any idea that

satisfies the following con-
ditions: 1. a sufficient head-
start, 2. popular appeal, 3.

backing in powerful places,

will inevitably win out even
in the presence of funda-
mentally better ideas. If you
think about it, the principle

applies equally well to

political movements or com-
puter languages. FORTRAN
simply satisfied the three

conditions and beat out a

superior language like MAD.
Here we are discussing

BASIC and its relation to

other languages. As clearly

expressed in the letters

above, BASIC suffers several

inherent weaknesses; but in

personal computing BASIC
has Popular Momentum.
Consider how it satisfies the
three conditions above:

1. BASIC was the first high
level language generally

available in the personal
computing field. The intro-

duction of other, perhaps
superior languages, has
lagged poorly behind.
Without question, BASIC
got its headstart. Condition
one satisfied.

2. BASIC is a conceptually
simple language that lends
itself to the conversational

style of programming being
used by so many computer
hobbyists. Kids and adults

alike take to it very readily.

The average person can sit

down with BASIC and write

his first program in a very
short time. BASIC'S wide
appeal is unmistakable. Con-
dition two satisfied.

3. The biggest names in

computing technology
provide BASIC with their

minicomputer systems.
IBM, Hewlett-Packard, Data
General, and DEC provide
powerful BASIC software
packages with their equip-

ment. Even on the personal
computing level, the manu-
facturers are breaking their

necks to make "Super
BASIC" available to their

customers. Powerful back-
ing — of course it's there.

Condition three satisfied.

No question about it —
BASIC has Popular Momen-
tum. New languages will

have a mighty uphill battle

no matter what their rela-

tive merits. We at BASIC
Forum, while recognizing its

weaknesses, want to do all

we can to assist the many
present and future users of

BASIC. If there are ways to

improve it — maybe even

start an evolutionary
process to change it alto-

gether — then we want to

offer a vehicle through Kilo-

baud for this to happen.

If you have comments,
questions, or contributions,

please send them along to

BASIC Forum
c/o Dick Whipple
305 Clemson Drive

Tyler TX 75703.

from page 16

about false information
finding its way into your
otherwise outstanding pub-
lication. For this reason, I

urge you to consult with
reliable sources to insure the
integrity of the information
you print.

I hope you will publish
this letter in order to let

your readers know that

Altair BASIC is not compat-
ible with Z-80 CPU.

Mark Chamberlin
Director of Software,

MITS
Albuquerque NM

Thank you, Mark, I'm afraid
I blew it. - John.

from page 4

very major airport for fast

travel to and from the show
... a large assortment of
first class hotels and motels,
where they will have both
sheets and towels . . . and
even ice at no extra charge.

Boston also has a very
large number of small
businesses . . . and NEC-77
promises to emphasize the
small business aspect of
microcomputers in order to
start attracting this group.
Add to that over twenty
colleges and universities and
you have a prospective

smash hit. Will there be
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10,000 or more jammed
into the Computerfest? It

could go to 20,000 con-

sidering the number of

people locally who are

likely to be interested.

And don't forget that

there are several computer

clubs in the area . . . they'll

be there in force. Boston is

supporting quite a few com-

puter stores ... is Atlantic

City?

Frankly, I think that

there should not be two
computerfests set up on the

same weekend, and while

I'm enthusiastic about the

NEC-77 and still have a lot

of very bad feelings left

from last year's Atlantic

City PC-76, I think the

organizers should have made
a better effort to avoid the

conflict. It's probably too

late now to change either

one, which is a shame be-

cause it is certain that one

must diminish the other to

some extent and we need all

of the enhancement in our

growing field we can get.

I'm hoping that the industry

will be able to get together

and sanction computerfests

as a way of avoiding things

like this.

The New England Com-
puterfest is scheduled for

August 25-27th. The
exhibits will be open from
3-10 pm Thursday and

Friday, and from 9-9 on
Saturday. An avid com-
puterfest goer could thus

get to the show on Thurs-

day and Friday and then

quickly drive to Atlantic

City, which will be running

on Sunday the 28th.

The idea is to give ex-

hibitors enough time to set

up the exhibits on Thursday

morning . . . and hold an

industry meeting on Friday

morning. Sundays histori-

cally do not pull very well, so

this seems like a good time

for exhibitors to pack up
and go home. Exhibitors are

the heart of any show, so

the easier you can make life

for them, the more you'll

have . . . and the more inter-

esting equipment you can

see.

Atlantic City drew very

few computerists on Sunday
last year, so the exhibitors

packed up early and pulled

out. Dayton has been

pulling more people on

SOFTWARE
All programs include: Complete assembler source listing,

sample output, hex dump, sorted symbol table, plus com-
plete instructions and thorough documentation.

Text Editing System for 6800. The best! SL68-24 $23.50

NEW Mnemonic Assembler System for 6800.

SL68-26 $23.50
NEW Stack Oriented Arithmetic Processor
(6800) SL68-25 $10.00
NEW 8080 Klingon Capture Space game. SL80-7 $6.50

Special Game Packages Each containing 6 programs:

8080 PD80-1 $19.95. 6502 PD65-1 $19.95.
6800PD68-1 $16.50

Complete 6800 Software Pack 16 programs.
PD68-3 $35.50
Battleship for 6800, like the board game. SL68-22 $8.00
Space Voyage™ TSC's 6800 Star Trek game.
SL68-5 $12.00
Micro BASIC Plus The best 6800 "Tiny BASIC!*
SL68-19 $15.95
Diagnostics for 6800. Very Important! SL68-23 $10.00

Stock Market for 6800. Lots of fun! SL68-7 $4.25

Complete Catalog of all of our programs. $ .25

Program-of-the-Month-Club™ Join the hundreds of

hobbyists already enjoying this service. No obligation

and no time valued cards to return. Discounts offered.

One year for $2.00
To Order: Include 3% postage, $1.00 handling on
orders under $10.00. Indiana residents add 4% sales tax.

Check your dealer!

TCP TECHNICAL SYSTEMS CONSULTANTS
1 iJU BOX 2574 W. LAFAYETTE, INDIANA 47906 T12

Friday than on Sunday

since they started opening

on Friday. It's something to

think about.

Making Clubs Work

A lot of computer clubs

seem to be going the same

route as a lot of ham clubs

have . . . downhill. That's a

pity, because a club can be a

very satisfying experience if

it is run right.

A club is nothing more

than a bunch of people with

a mutual interest who get

together periodically. If the

meetings are dull the mem-
bers will stop coming and
there will be no club. That's

an obvious statement, yet

many club officers tend to

ignore it, possibly with a

notion that there is an

unlimited number of club

prospects, so why worry if a

few people drop out.

Making club members
happy isn't difficult at all

. . . the main way to get

them enthusiastic is to pay

attention to them. If you
ignore them, present them

with a dull speaker or hold

long business meetings, they

will find more entertaining

things to do on club even-

ings.

Most people coming to

club meetings are working

on their computer systems

or adding to them. Every

one of these people is a

fountain of information on

things a lot of other mem-
bers would like to know
about . . . if you ask them.

Instead of just having those

attending a meeting lurch

upwards for several milli-

seconds and grunt their

names, why not have them
give a report on what
they've done lately . . . what
problems they've had and

how they solved them. If

they are still unsolved, it's

possible other club members
might be able to help.

If you are lucky enough

to have a manufacturer or a

dealer in your immediate
vicinity, you will have at

least one interesting meeting

while he demonstrates his

gear and answers questions

on it. Watch out for talks on

things other than hobby
systems or components . . .

OEM stuff and even the

mini stuff will put most

members to sleep . . . and

they will probably find it

much more comfortable to

sleep at home than in the

chair at your meeting.

One or two member's
computer systems brought

to a meeting will liven

things up. Everyone wants

to see the latest in equip-

ment and have a chance to

get his hands on it. You
won't have very many bored

members if you keep them
occupied with hobby
systems.

Again ... in case you've

already put the word aside

. . . the key to a contented

membership is personal

attention. If you make
people feel that they are

wanted and of value, you
won't be able to keep them
away. If there is someone
who is a terrible bore and
you want him to stop

bothering everyone, just

ignore him and he'll drop

out.
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Michael L. Smith
17 Deerpath Drive

St. Peters MO 63376

Build Your Own
Interface

. . . tips from a professional

Mike Smith is a professional

design engineer who is also an
avid computer hobbyist. It

always pleases me to no end
to see professional hardware
and software people sit down
and write articles which will

help the rest of us by sharing

their technical expertise.

Mike is no exception and he
has a lot to share. I'm looking

forward to this article being
the first in a series on Altair

bus interfacing (he's done
enough designing on his home
system to keep us supplied

for quite awhile, too!). This

first discussion deals with the

Altair bus signals in general

and moves into the three dif-

ferent types of I/O; Flag Test-

ing, Program Interrupt and
Direct Memory Access
(DMA). -John.
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One of the most interest-

ing and rewarding areas

of the personal computer
hobby is that of designing and
building custom interfaces.

Aside from the sheer pleasure

and satisfaction that comes
with seeing your new design

work, there is the possibility

of interfacing something that

has never been interfaced as

well as the benefit of sub-

stantial money savings as

compared to the purchase of

a commercial kit or finished

product.

This article deals specif-

ically with interfacing to the

Altair 8800 series of com-
puters and applies equally to

all three models (8800,

8800A, and 8800B). The first

step toward successfully

interfacing any computer is a

thorough understanding of

the bus. The Altair Bus is a

100 line printed circuit board
bus, in which all like num-
bered connector pins connect

to one another via etched

copper lines. This structure

allows any interface, CPU or

memory printed circuit board

to be inserted into any vacant

connector slot. The 8800A
and 8800B come equipped
with an 18-slot bus (mother
board), while the 8800 is

provided with a 4-slot bus

with space provided for 3
additional 4-slot mother
boards.

Each of the 100 lines on
the Altair Bus has a pre-

defined function which must
be fully understood in order

to make good use of the bus.

Table 1 contains a com-
plete breakdown of all the

Altair Bus signals, given in

functional logic notation.

This means that in each signal

mnemonic there are two
parts. The first is the signal

abbreviation and the second

is the active level representa-

tion. The two parts are sepa-

rated by a hyphen for clarity.

The active level representa-

tion is in the form of an
upper case H for active high

and an upper case L for active

low. Functional representa-

tion does not apply to power
and ground lines. To correlate

the functional logic shown
here to the "positive logic"

symbology shown in the

Altair documentation, drop
the active level representation

and draw a Boolean NOT sign



over the tops of these signals

shown here as L. The func-

tional notation is a far better

approach because it reserves

the use of the Boolean NOT
symbol for use when NOT is

intended. Positive logic nota-

tion, on the other hand, uses

the NOT symbol every time

an active low is indicated, so

that every time the logical

NOT function is desired, it

will be confused with active

low.

Let's take a look at the

major groups of signals on the

bus. The address lines are

outputs from the CPU board

and are inputs on all memory
and I/O boards. The I/O

boards use only the lower 8

bits (AO-H through A7-H)

because during I/O transfers,

the upper 8 bits are identical

to the lower 8 bits. In the

event that direct memory
access (DMA) is used, the

DMA controller must also

generate an address on the

address lines. In the 8800 and

8800A, these lines (through

current limiting resistors) pro-

vide the drive for the Address

indicators on the front panel.

This seriously limits the high

going drive of the 8T97

drivers on the CPU board and

therefore it is suggested that

each board receive the ad-

dress lines using only one low

power TTL or low power

Schottky TTL device. In the

event that a DMA controller

is being designed, it is recom-

mended that address drivers

equivalent to the 8T97s on

the CPU board be used.

The data-out lines are out-

puts from the CPU board and

are inputs on all memory and

I/O boards. In the event that

DMA is used, the DMA con-

troller must also drive the

data-out lines when the direc-

tion of the data transfer is to

the memory from the DMA
controller. Assuming no more

than the 18 cards that will fit

in the cabinet are connected

to the bus, up to 2 milliamps

of low loading may occur on

each board in the bus. This

equates to one standard or

Schottky load, 5 low power

Schottky loads, or 10 low

power TTL loads. A DMA

controller should drive these

lines with 8T97 Tri-state

buffers or equivalent.

The data-in lines are inputs

to the CPU board and are

driven from the memories

and I/O boards. In the event

that DMA is used, the DMA
controller is an additional

input for the data-in lines.

Also, the front panel is an

input for these lines. Since

the front panel and CPU both

use 74LS04 receivers for the

data-in lines and the lines are

"pulled-up" using 1k Ohm
resistors at the CPU board,

almost any Tri-state or open

collector TTL driver may be

used to drive the data-in lines

from the memory and I/O

boards. However, to insure

optimum noise immunity and

capacitive drive over the

length of bus, it is recom-

mended that the 8T97 type

buffers be used to drive the

data-in lines.

The status lines are sent

out to the bus from the CPU
board (and from the DMA
controller if installed). The

status lines consist of 8 lines

which are selectively used by

the memories and I/O boards

to obtain information about

the nature of the cycle. Those

lines are also displayed on the

front panel. The status lines

are electrically of the same

nature as the address lines,

which means that they should

be loaded by only one low

power TTL or one low power

Schottky TTL load per

board. A DMA controller

must be capable of generating

these signals during a DMA
transfer. These lines are

SINTA-H, SWO-L, SSTACK-
H, SHLTA-H, SOUTH,
SM1-H, SINP-H, and
SMEMR-H.

The processor lines are a

buffered group of inputs and

outputs which are derivatives

of the Intel 8080 processor

signals. The 6 processor out-

put lines are PSYNC-H,
PDBIN-H, PWAIT-H, PWR-L,

PHLDA-H, and PINTE-H.

The DMA controller has con-

trol of these lines during a

DMA transfer. The 5 input

lines are PRDY-H, XRDY-H,
PHOLD-L, PINT-L, and

CO
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Fig. 1. CPU Block Diagram.

PRESET-L. Since some of the

output signals in this group

are used to drive front panel

indicators, the input loading

should not exceed one low

power TTL or one low power

Schottky TTL load per

board. The input signals are

all "pulled-up" using 1k Ohm
resistors so that they may be

driven by any Tri-state or

open collector TTL gate or

buffer. Although many kits

(and the Altair manual itself)

advocate the use of the

PRDY-H line for inducing

"wait" states, a much better

(and electrically correct) way
of doing this is to use the

XRDY-H line. The front

panel drives PRDY-H with a

constantly enabled 8T97
which has substantial high

going drive capability. To pull

this line down while the front

panel is pulling it high causes

large instantaneous surge

currents in the devices, caus-

ing unnecessary noise spikes

as well as abuse to the devices

themselves.

The disable group of lines

is used to disable the various

Tri-state drivers on the CPU
board when a DMA cycle

occurs. The DMA controller

then becomes responsible for

driving the disabled lines.

There are 4 disable signals

which are used with DMA.

They are STADSB-L,
C/CDSB-L, ADDDSB-L, and

DODSB-L. A fifth disable

signal is SSWDSB-L, which

has nothing to do with DMA,
but instead is used to gate in

the sense switches when an

IN 377 (octal) instruction

occurs.

The heart of the Altair

8800 system is the CPU
board. A block diagram of

this board is shown in Fig. 1.

This block diagram is pro-

vided to give an overview of

the CPU connections to the

bus. All references of in and

out in the Altair system are

with respect to the CPU
board. The bidirectional data

lines of the 8080 micropro-

cessor are split into data-in

and data-out lines for use on

the Altair bus. The contents

of the bidirectional data lines

are latched into the 8212
latch at SYNC time by the 01

signal. The outputs of the

8212 latch are buffered for

system use by 8T97 Tri-state

buffers. The processor output

signals are also buffered using

8T97s and presented to the

bus. The processor input sig-

nals are passed through

receivers and then presented

to the 8080 chip. The ready

signals (PRDY-H and
XRDY-H) are ANDed,
synchronized with 02, sent to
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Pin# Mnemonic

1 + 8 Volts

2 +16 Volts

3 XRDY-H

4 VIO-H
5 VI1-H
6 VI2-H
7 VI3-H
8 VI4-H
9 VI5-H
10 VI6-H
11 VI7-H

12-17 Not Used
18 STADSB-

19

20

21

22

46

47

48

C/CDSB-L

UNPROT-H

SS-H

ADDDSB-L

23 DODSB-L

24 02-

H

25 01-H

26 PHLDA-H

27 PWAIT-H

28 PINTE-H

29 A5-H
30 A4-H
31 A3-H
32 A15-H
33 A12-H
34 A9-H
35 DOI-H
36 DO0-H
37 A10-H
38 D04-H
39 D05-H
40 D06-H
41 D12-H
42 D13-H
43* D17-H
44 SM1-H

«

45 SOUTH

SINP-H

SMEMR-H

SHLTA-H

Description

Unregulated power supply for

use by +5 Volt on-board reg-

ulators.

Unregulated power supply for

use by on-board regulators

(typically to obtain +12 Volts).

A normally high line, which if

brought to the low state will

cause the CPU to enter the

WAIT state.

Vectored Interrupt priority

Vectored Interrupt priority 1

Vectored Interrupt priority 2
Vectored Interrupt priority 3
Vectored Interrupt priority 4
Vectored Interrupt priority 5
Vectored Interrupt priority 6
Vectored Interrupt priority 7

Causes the 8 status line buffers

on the CPU board to be Tri-

stated (enter the high imped-
ance state).

Causes the 6 command/control
line buffers on the CPU board
to be Tri-stated (enter the

high impedance state).

A signal which is ANDed with
"board select" on a memory
board to cause the PROTECT
flip-flop to be cleared.

Indicates a single-step is

occurring in the CPU.
Causes the 16 address line

buffers on the CPU board to

be Tri-stated (enter the high

impedance state).

Causes the 8 data-out lines on
the CPU board to be Tri-stated

(enter the high impedance state).

Buffered TTL compatible version

of CPU phase 2 clock.

Buffered TTL compatible version

of CPU phase 1 clock.

"Hold Acknowledge" which is the
CPU board response to the HOLD-H
input signal.

CPU signal indicating a WAIT
state is occurring.

CPU signal indicating that In-

terrupts are Enabled.

Address Bit 5

Address Bit 4
Address Bit 3
Address Bit 15
Address Bit 12
Address Bit 9
Data Out (from CPU) Bit 1

Data Out (from CPU) Bit

Address Bit 10
Data Out (from CPU) Bit 4
Data Out (from CPU) Bit 5
Data Out (from CPU) Bit 6
Data In (to CPU) Bit 2
Data In (to CPU) Bit 3
Data In (to CPU) Bit 7

CPU status signal indicating

processor is in machine cycle

1 which is Instruction Fetch.

CPU status signal indicating

the current cycle is an Out-
put cycle.

CPU status signal indicating

the current cycle is an In-

put cycle.

CPU status signal indicating

the current cycle is a Memory
Read cycle.

CPU status signal indicating

49 CLOC-L

50 GND
51 +8 Volts

52 -16 Volts

53

54

55-67

68

69

70

71

72

73

74

75

76

77

78

SSWDSB-L

EXTCLR-L

Not Used
MWRT-H

PS-L

PROT-H

RUN-H

PRDY-H

PINT-L

PHOLD-L

PRESET-L

PSYNC-H

PWR-L

PDBIN-L

79 A0-H
80 A1-H
81 A2-H
82 A6-H
83 A7-H
84 A8-H

the CPU is Halted.

A buffered 2 MHz clock for

general use.

System ground
(Same as pin 1

)

Unregulated negative power
supply for use by on-board

regulators (typically to

obtain -5 Volts or -12

Volts).

"Sense Switch Disable" which
is used during an IN 377
instruction to disable the data

input buffers on the CPU board
so that the sense switches can

be "read" by the CPU.
I/O clear signal generated

by front panel.

CPU signal indicating that the

data on the data-out bus is to

be written into the memory se-

lected by the address lines.

"Protect Status" of the select-

ed memory.
A signal which is ANDed with

"board select" on a memory
board to cause the PROTECT
flip-flop to be set.

Front panel signal indicating

that the CPU has been "told"

to RUN.
A normally high line which if

brought to the low state will

cause the CPU to enter the WAIT
state. Note: This line is

driven by a continuously enabled
Tri-state driver on the front

panel board and contrary to what
others may be doing, this line

should not be used for any other

purpose. The proper line to use

for entering wait states by
"slow" memories and I/O devices

is XRDY-H (Pin 3).

"Interrupt Request". If Inter-

rupts have been enabled, a low
level on this line causes the

CPU to enter the interrupt ac-

knowledge condition at the con-
clusion of the current instruc-

tion.

An input signal to the CPU
which causes a HOLD state to

occur. PHOLD is the requesting

signal for a DMA transfer.

A system reset signal used

primarily by the CPU board.

(I/O boards normally use the

EXTCLR-L signal for resetting).

A buffered CPU signal which in-

dicates the beginning of a new
machine cycle. This signal is

used on the CPU board to enable

the loading of the system status

latch.

"Processor Write" which indicates

that the data on the data-out

bus is to be written either \o a
memory or an I/O device.

"Processor Data Bus In" is used
to indicate to the selected

memory or I/O device that the
CPU expects data on the data-in

bus.

Address Bit

Address Bit 1

Address Bit 2
Address Bit 6
Address Bit 7

Address Bit 8
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85 A13-H
86 A14-H
87 A11-H
88 D02-H
89 D03-H
90 D07-H
91 DI4-H
92 DI5-H
93 DI6-H
94 DI1-H
95 DIO-H
96 SINTA-H

97 SWO-L

98 SSTACK-H

99
100

POC-L
GND

Address Bit 13
Address Bit 14

Address Bit 1

1

Data Out (from CPU) Bit 2

Data Out (from CPU) Bit 3

Data Out (from CPU) Bit 7

Data In (to CPU) Bit 4
Data In (to CPU) Bit 5

Data In (to CPU) Bit 6
Data In (to CPU) Bit 1

Data In (to CPU) Bit

Interrupt Acknowledge signal

from CPU.
CPU status signal indicating

that the current cycle involves

writing to a memory or I/O

device.

CPU status signal indicating

that the address bus contains

the stack address and that a

stack operation will occur on
the current cycle.

Power On Clear reset signal

System ground

Table 1. The Altair Bus.

the 8080. PHOLD-L is also

synchronized with 02 before

being sent to the 8080. The

CPU block diagram should

also be of value in the event

that troubleshooting the CPU
becomes necessary.

Fig. 2 is a block diagram

of a typical 4K byte static

memory as implemented for

the Altair bus. In the static

memory board, the control is

relatively simple, with the

major effort in the area of

address decoding and control

signal generation. Fig. 3

shows how this might be

accomplished. The methods

chosen for use in Fig. 3 were

chosen for simplicity and are

based on readily available,

inexpensive components. S1

through S4 are address selec-

tion switches, which deter-

mine the position in the ad-

dress range the board will

occupy. These switches are

normally of the DIP-SWITCH
type, but may be replaced by

jumpers for economy.
BOARDSEL-L will be active

(low) if all 4 switches match

the state of the respective

address lines associated with

the switches. BOARDSEL-L
has several functions, which

include enabling the

CHIPSEL decoder which is a

7442 decoder, providing an

enabling input to both the

READ-L and WRITE-L gates

and finally in allowing the

PROTECT flip-flop (not

shown) to be changed by

either the PROT-L or

UNPROT-L signals. The

CHIPSEL decoder is con-

nected so as to provide one of

four chip selects according to

the state of A10-H and

A11-H. Either READ-L or

WRITE-L is produced during

a memory cycle based on the

state of SM EM R-H,
PDBIN-H, and MWRT-H lines

at the time BOARDSEL-L is

low. WRITE-L is used as a

memory write pulse and is

fed to pin 3 of all the 2102
chips on the board during a

memory write cycle. Only

those 2102s selected by an

active (low) CHIPSEL signal

will be written into. READ-L
is used to enable the DATA
BUS DRIVER which is com-

posed of 8T97 buffers feed-

ing the data-in lines. There

are many ways to accomplish

the address decoding other

than as shown. Among these

are the use of address com-

parator chips to produce

BOARDSEL-L.
Keep in mind that the

purpose of discussing the

memory, CPU, and I/O inter-

faces is to give an insight into

the Altair bus considerations

for the boards, not to provide

complete design details. With

the information provided, it

is hoped that you will be able

to pick up the ball and make
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BOARD
SELECT
DECODE

WRITE
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Fig. 2. 4K Static Memory Block Diagram.
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Fig. 3. Address Decoding and Control Signal Generation.

your own designs work. Also,

many general designs shown
in other articles may be

adapted for your Altair, using

the techniques in this article.

By far, the largest area

open to hardware experi-

mentation in the personal

computer system is that of

I/O interfacing. If you are

starting to design an I/O

interface from scratch, the

first order of business is the

conceptual design. This first

involves deciding what func-

tion the interface board will
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Example 1.

Fig. 5. Port I/O Address Decoding.

perform. Once the function

has been defined, it must
then be decided how the

interface will look to your

software. This is the area in

which most of the design

trade-offs take place. This is

to say, for example, if the

interface is to be extremely

easy to control from the

program, then the hardware

complexity will likely in-

crease. Conversely, minimal

hardware complexity usually

results in more difficult pro-

gramming. This is the real

beauty of designing your own
interfaces . . . you make the

design trade-offs to suit your

own needs and tastes.

Many times it is helpful to

jot down notes on the way
your prospective interface

wiff appear to the software

and then make a trial subrou-

tine using the scheme you
have decided upon. If the

results of your test subrou-

tine are not pleasing to you,

then rehash the conceptual

design and try again. In this

way, you will have a good
feel for the way your inter-

face will function before it is

built. It will also become
apparent as to which way the

trade-offs must be moved
before trying again.

Three major operating

modes for I/O interfaces are

flag testing, program inter-

rupt, and DMA (direct mem-
ory access). The most fre-

quently used (and easiest to

implement) is the flag testing

method. During the con-

ceptual design, a particular

bit is designated to indicate a

particular meaning such as

device busy, device ready,

device error, etc. The mean-

ings such bits may assume is

limited only by your imagina-

tion. Normally, these bits are

read by the program from an

I/O port referred to as the

status register. Also, the

status register is usually the

lowest port number asso-

ciated with a device. An
example might be a paper

tape reader in which the

status register is port 6. The
data register would then be

port 7. Bit 7 would be a good
selection to indicate data

ready in the status register,

the software would then

consist of a ready loop shown
in Example 1. This type of

I/O software is referred to as

flag testing. Most devices are

readily controlled in this

manner. The primary short-

coming of the flag testing

method is that the computer
spends most of its time in the

ready loop, waiting for the

next data to become ready.

In most personal computing

situations this waiting is not a

problem. If more than one

process must occur simulta-

neously, it is possible to use

program interrupt or DMA to

free the processor for other

processing while the I/O

devices function more
independently. In the case of

program interrupt, the ready

bit would be used to pull

down the interrupt request

line (PINT-L). The processor

would then respond (if inter-

rupts were enabled) with
SINTA-H. The I/O interface

would then use SINTA-H to

gate an interrupt instruction

onto the bus (see Fig. 4). The
interrupt instruction is usual-

ly a restart (RST) instruction

which would save the pro-

gram counter on the stack

and then vector to the I/O

subroutine. The I/O subrou-

tine would then process the

data and execute a RET

(return) instruction. The
DMA type of operation will

be discussed separately.

Another major decision to

be made during conceptual

design is whether standard

I/O (port I/O) or memory
mapped I/O addressing will

be used. Each of these meth-

ods have advantages and dis-

advantages which must be

weighed in your own mind.

Port I/O has the advantage of

having less address lines to

decode (8) as well as leaving

all 65K of the address space

available for memory. It has

the disadvantage of being

limited to only two types of

instructions in transferring

data to and from the I/O

device (IN, OUT). Memory-
mapped I/O is a method in

which the I/O device is

treated as if it were a memory
location or group of memory
locations. Memory mapped
I/O has the advantage of

being able to use any of the

transfer instructions that are

used with real memory,
including arithmetic and logi-

cal as well as move instruc-

tions. The disadvantages are

the need to decode more
address bits (16) and the fact

that part of the memory
address spectrum is consumed
for I/O use. An example of
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Fig. 6. Memory — Mapped I/O Address Decoding.

port I/O address decoding is

shown in Fig. 5. An example

of memory mapped I/O is

given in Fig. 6. A bit chart

with addresses is provided in

each of these figures. Each is

set up to perform an identical

function so that you may
compare the complexity of

one to another.

The next step in the design

of the I/O interface is the

design implementation. This

is the part which is referred

to by many people simply as

the design stage. This is the

actual drawing of the logic

diagram in such a way to

satisfy the requirements of

your conceptual design as

well as the fixed requirements

of the bus (referred to as bus

overhead). To aid you in this

area a typical I/O interface

block diagram is provided in

Fig. 7. Also virtually every

I/O interface requires the

sending of data to the CPU
board. A means of perform-

ing this function is shown in

Fig. 8. Fig. 8 depicts a meth-

od in which data and status

are multiplexed into the data

buffers. Other methods of

accomplishing this include

separate 8T97s for the data

and the status; thus, eliminat-

ing the 74157 multiplexers.

When designing an inter-

face which makes use of large

scale integration (LSI) com-

ponents, the control register,

status register, and device

logic are all built in to a

special purpose chip. Exam-
ples of this type of chip

include the UART, PIA,

ACIA, Programmable Periph-

eral Interface, etc. These

chips are very useful because

they were designed for micro-

processor (or minicomputer)

interfacing ease and package

count efficiency. When using

these devices, the specifica-

tions and application notes

should be studied carefully,

especially in the areas of

operating modes, software

considerations and perfor-

mance. In the specification

sheets, beware of using the

typical values. Instead, use

the minimum and maximum
values as appropriate. This

will help to assure glitch-free

operation of your finished

interface. Since most of these

LSI components are MOS
(Metal oxide semiconductor)

chips, careful attention must
be paid to output signal load-

ing and timing specifications.

Almost without exception,

these devices can drive only

one TTL load and should

to
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Fig. 7. Typical I/O Block Diagram.
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Fig. 8. Data-in Driver/Multiplexer.

DI7-H

therefore be buffered. The

8080 MOS/LSI microproces-

sor chip itself is a good

example of this fact. Notice

that all output lines of the

8080 are buffered on the

CPU board. Also most of

these devices must be fed

relatively wide timing pulses.

In addition, some MOS/LSI
devices are dynamic in nature

and thus require a constant

clock of some minimum fre-

quency. These requirements

are all relatively easy to meet,

but overlooking them will, in

most cases, cause disappoint-

ment in the performance of

your interface. While these

devices are more difficult to

use than standard TTL inte-

grated circuits on a chip for

chip basis, the large number
of chips and the printed cir-
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Fig. 9. DMA Block Diagram.

cuit space they replace make
them very worthwhile addi-

tions to an interface design.

Also, these devices use far less

power than the group of TTL
chips they replace. As in the

handling of all MOS compo-
nents, care must be taken in

the handling of these devices

as they are subject to damage
from static charges.

Since the control register

and status register are usually

incorporated internally in the

LSI components, the con-

ceptual design must conform
to the available control and

status bits provided. In some
cases, it is possible to aug-

ment the control/status of

the LSI chip being used by
providing additional external

flag bits or status bits. An
example of this would be an

interrupt enabled control bit

external to a 1402 UART
(which has no such function

internally). It is also possible

in some cases to combine
outputs (by using external

gating) in such a way as to

make the signals more useful

to your unique application.

In other cases, it is possible to

ignore certain outputs or

inputs if they are not suited

to your needs. On the unused

input signals, it is usually

necessary to tie the pin high

or low or to another driven

input. Carefully review the

specifications of the device

for clues as to the handling of

unused inputs. It is easy to be

intimidated by the maze of

data and buzz words con-

tained in many manufac-

turers' data sheets. Keep in

mind that reading these

sheets does not require a

degree in engineering and that

the people preparing the data

sheet want you to understand

it. Also, remember that data

sheets do sometimes contain

errors, so if in doubt, check

with the manufacturer or his

representative (usually given

on the back of the data sheet)

or check on the data from a

different vendor if the part is

second sourced.

As mentioned earlier, it is

possible to free the processor

of much of the work involved

in I/O programming by using

direct memory access (DMA).
Fig. 9 shows the block dia-

gram of a DMA controller.

The basic operation of the

controller involves setting the

DMA address register to the

desired starting address and
the byte counter to the

desired number of bytes to be

transferred and then allowing

the DMA controller (inde-

pendent of the CPU) to trans-

fer an entire block of data to

(or from) the device from (or

to) the main memory. When
each byte is transferred, the

byte counter is decremented

while the address counter is

incremented. When the byte

counter reaches a count of

zero, the DMA operation is

complete. The DMA transfer

consists of a number of a

DMA bus cycles which is

equal to the number of bytes

specified when setting the

byte counter. Each DMA
cycle is initiated by the de-

vice requesting service, which

results in HOLD-L being

driven low (active). This is

then recognized by the CPU
board which sychronizes

HOLD-L and eventually sus-

pends program activity and

responds with HLDA-L.
When the DMA controller

receives HLDA-L, the disable

signals STADSB-L C/C
DSB-L, ADDDSB-L, and

DODSB-L are all brought low

which removes virtually all

CPU influence from the bus.

The DMA controller then

drives the disabled signals in

such a way as to make the

other boards in the system

(especially the memory
boards) think that the CPU is

talking to them. The direc-

tion of the data transfer, the

memory address, and all

other control functions are

determined by the way these

lines are driven.

Among the advantages to

be gained by using the DMA
facility are transfer rates

which greatly exceed the

maximum programmed data

rate (I/O under CPU control).

The number of integrated

circuits required to imple-

ment DMA is rather large,

which tends to discourage its

use in all but the most
demanding situations. In

most cases, due to the large

number of components in-

volved, the device logic and

the DMA logic are contained

on separate boards and are

interconnected externally

from the bus to one another

by means of jumper straps.

While not one of the more

glamorous aspects of com-

puter interfacing, the need

for proper power distribution

remains ever present. The
majority of the logic used in

the Altair system requires the

use of 5 volts which must be

regulated to within 5% of

nominal. The bus supplies

unregulated positive voltage

on pins 1 and 51 at approxi-

mately 8 volts. Each board

then regulates this down to 5

volts for use on that board.

The easiest way to accom-

plish this regulation is

through the use of one of the

3-pin regulators which are

available in several ratings and

shapes. The two most com-

mon types are the 7805 and

LM309 regulators. Most com-

monly, the 7805 comes in the

TO-220 package while the

LM309 uses the TO-3 pack-

age. Either type requires the

use of an adequate heat sink

as well as input and output

filtering. Both types are

nominally rated at 1.0 Amps.
For current requirements in

excess of 1.0 Amps, multiple

regulators may be used, or

heavier duty types may be

used, such as the LM323
which is rated at 3.0 Amps.
Also, it is important to by-

pass the regulated 5 volt line

to ground at regular intervals

using .01 uF ceramic capaci-

tors. A good rule of thumb is

one .01 uF capacitor for each

six integrated circuits. Also,

follow the manufacturer's

guidelines for any special lay-

out requirements. This is

especially important in the

area of analog interfacing.

Don't overlook the impor-

tance of good grounding

techniques when constructing

your interface as deficiencies

in this area sometimes show
up as ghosts (erratic opera-

tion) and rarely can be found
by logical means.

Interfacing is a key ingre-

dient in making your com-

puter perform useful func-

tions as well as an interesting

part of personal computing.

Becoming skilled in the art

and science of interfacing will

pay many dividends in the

enjoyment of this most inter-

esting hobby.
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ANNOUNCING THREE
NEW BREAKTHROUGHS

IN SOLDERLESS
BREADBOARDING.

Whether you design or build circuits

for fun or for profit, you owe it to

yourself to discover how fast and

easy CSC solderless breadboarding

can be. Now, more than ever. Be-

cause of three new breakthroughs

in breadboard design. And our new
EXPERIMENTOR™ sockets**that

make the most of them.

1. Price Who says a quality bread

board has to be expensive? For as

little as $9.95, CSC's EXPERIMEN-
TOR sockets let you design, as-

semble and modify circuits as fast

as you can push in— or pull out-
component leads. On a rugged

one-piece socket with 550 solder-

less tie-points (94 five-point termi-

nals and two 40-point bus strips).

Sockets lock together, snap apart to

handle any size circuit with ease.

But don't let the low price fool

you: EXPERIMENTOR sockets are

precision-molded of durable, abra-

sion-resistant material, and feature

CSC's non-corrosive, prestressed

nickel-silver contacts for positive

connections and longer life. All

contacts are identified, too . . .with

molded-in designations for easier

circuit assembly and diagramming.

2. Compatibility esc
EXPERIMENTOR sockets end the

"big-chip blues'.' They're the only

ones with full fan-out capabilities for

microprocessors and other larger

DIP'S, as well as 4-16-pin units. EX-

PERIMENTOR 600s 6/10" center

is ideal for microprocessor's, clock

chips, RAM's, ROM's, PROM's, etc.

While EXPERIMENTOR 300s small-

er 3/10" center is perfect for smaller

DIP'S. Both units, of course, accept

transistors, LED's, resistors, capaci-

tors, pot's— virtually all types of com-
ponents with plug-in ease. As well

as #22-30 solid hook-up wire for

interconnections. Eliminating heat

and lead damage to expensive com-
ponents. And saving you more
money, on parts.

Mix or match both models; arrange
them vertically or horizontally.

3. Flexibility with esc ex
PERIMENTOR sockets, you can

arrange your breadboard to suit

your circuit . . . instead of vice versa.

An exclusive snap-together inter-

locking system lets you instantly

connect them. Vertically or hori-

zontally. So you can mix or match
3/10 and 6/10" centers . . . expand-

ing or contracting to meet your

requirements.

CSC EXPERIMENTOR sockets

can be used alone, or mounted on
any convenient flat surface, thanks

to molded-in mounting holes and
vinyl insulation backing that pre-

vents shorts. You can mount them
with 4-40 flat-head screws from the

front, or 6-32 self-tapping screws,

from the rear. But however you use

them, EXPERIMENTOR sockets are

an unbeatable way to build and test

twice the projects in halt the time.

<5!
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EXPERIMENTOR
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Both models feature 94 five-point
terminals (vertical lines) and two

48-point bus strips (one strip shown).

WHY WAIT? CSC EXPERIMEN-
TOR sockets are available now from

your CSC dealer, or by phone from
CSC, at $9.95* for the 300 and
$10.95* for the 600. Call 203-624-

3103 (East Coast) or 415-421-8872

(West Coast) — major credit cards

are accepted.
*Manufacturer's suggested list price.

Prices subject to change without notice

U S Pat No D235 554

CONTINENTAL SPECIALTIES CORPORATION

44 Kendall Street, Box 1942, New Haven, Ct 06509
203-624-3103/TWX 710-465-1227

West Coast office: Box 7809, San Francisco, CA 94119

415-421-8872/TWX: 910-372-7992
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Charles Floto

267 Willow Street

New Haven CT 06511

Great! Charles has got some
fantastic ideas for promoting
your computer club and per-

sonal computers at the

county fair . . . and what's

really neat is that the ideas

will apply to just about any
computer demonstration! —
John.

Where can you find a

better audience for

microcomputers among the

general public than at a

county fair? People come to

see new things, expect to

have a good time, and are

prepared to spend a little

money, especially if they

think they're getting a bar-

gain.

Know Your Audience

Precisely because a fair has

an image of rural simplicity,

it attracts a lot of sophisti-

cated city slickers wanting to

show their kids what a horse

looks like. Meanwhile the

farmers will be looking

around for new ways to make
their businesses more profit-

able. Microcomputers will fit

right in with other tech-

nological marvels displayed

by John Deere and makers of

propane toilets.

In fact the farmer prob-

ably already uses a data

processing service. (A certain

small systems journal once

bragged of sharing a com-
puter with the American
Guernsey Cattle Club, which
may explain Wayne's theory

that they're full of bull.) And
what victim of batch proces-

sing wouldn't like to have his

own machine?

Get Started - Now
Once your club recognizes

the potential benefits of

having a booth at the fair,

how can you make it a

success both financially and
in terms of gaining new
members? The first step is to

find out when the fairs are in

your area and who is in

charge. Check with the state

bureau which promotes
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Club

Promotional

Techniques

tourism, the AAA, or a club

member from a town where a

fair is held. If someone in the

club has already worked at a

fair, he can be a big help. It's

not too soon to begin the

process now.

You want a chance to

reserve a booth in a high

traffic location with adequate

security and electrical power.

My personal favorite is

opposite the amusement area,

although this is not without

its disadvantages. One year I

found that after a full day of

listening to the same music

repeated every five seconds I

continued to hear the tune

for a half hour after leaving

the fair grounds. So if you're

going to be showing off com-
puter synthesized music, you

might pick a spot near the

refreshment stands. If you do
want to be near the amuse-

ment area, it will be a good
argument in your favor if

you'll be offering video

games.

Grab Their Attention

What else will you have?

Before you can sign up new
members for your club you
need something to get their

attention. A good choice

would be a Cromemco TV
Dazzler. Place the TV high up
toward the back of the booth

so the view won't be blocked.

This position will often lead

to better contrast, though

you may have to add a simple

cardboard hood to prevent

stray reflections.

Another attention-getter

would be a Computalker

speech synthesizer imitating a

carnival barker. If one of

your members becomes pro-

ficient at keyboard input, the

patter could be personalized

for the audience present. Or

have a few standard subrou-

tines programmed that can be

put into action by single key-

strokes. Then you could hit T
and the computer would
challenge all comers to tick-

tacktoe. Another thing you
might do is have certain

sentences triggered by
pressure sensors or photo-

cells. Example: "I'll make
you a deal — I won't lean on

you if you don't lean on me."

About now you're prob-

ably wondering where you're



the last from you yet. Be-

cause your club is actually

giving something away (every-

thing else you sell). Anybody
who stops by is entitled to a

free chance at winning a com-

puter hobby magazine sub-

scription. All he has to do is

fill in his name and address

and answer a few short ques-

tions which will allow you to

judge whether he's a prospec-

tive club member.

So far you've provided a

membership form in the

newsletter and gotten pros-

pects through your prize

drawing. Just so nobody feels

left out you'll also have a

sign-up sheet.

. . . when you can't

afford Madison Ave

going to get all this hardware.

The answer is on the sign on

the back wall of the booth:

"Following equipment cour-

tesy of Cooperative Com-
puter Dealer, Inc." He'll

realize his demonstrators will

be seen by thousands more

people at your booth than in

his store.

Give Them a Bargain

Now that you've got

people interested it's time to

educate them and make your

pitch for club membership.

This is done in part by a

special issue of your news-

letter. While it carries the

standard price in big print a

sign says you're selling it for a

penny during the fair. That's

alright because ads for local

electronics and hobby stores

paid for the printing.

So why bother to charge a

penny for it? Many fair-goers

pick up all the freebies they

can get and never look at

them again. Your advertisers

will appreciate knowing

they're reaching a selective

audience.

What's in the newsletter?

It starts with introductory

articles such as "What You
Can Do With a Computer"
and "Why Join a Computer

Club?" There's notice of a

club meeting you're having in

the week after the fair ends.

A club membership and news-

letter subscription form is

included. And there is the

name and address of your

club.

Don't Let Them Forget You

Everything people carry

away from your booth will

include the name and address

of your club. Biorhythm

charts and pictures of Alfred

E. Newman and Snoopy
produced on your printer will

have this typed on them.

Paper tape with a message

punched in it will be rubber

stamped. The only exception

is that when you break a

dollar bill for someone you

don't have to mark the

change. To make up for this

you'll have a large banner

telling the folks who's respon-

sible for the best show on the

grounds.

Your Secret Weapon

And they haven't heard

It Gets Better

Finally you're all set to go.

You arrive the first day of the

fair prepared to fascinate

hordes of the curious. Pretty

soon you're wishing a

lightning strike on the MOS
chips of whoever got you into

this fiasco. Unless, that is,

you remember I told you

things would start off slow.

The first day is the time to

double-check everything and

take turns looking over the

other exhibits. Build up your

inventory of printouts. Get

out front and play a game.

Out front's a good place to be

anyway as you'll have more

personal contact with pas-

sers by. Don't sit around

doing nothing. If you look

bored with your own show
why should anyone else give

it a second glance?

Evenings and on the week-

end the crowds will increase

and enough money to pay for

the booth will finally dribble

in. Your club exhibit will be

prominently featured in TV,

radio, and newspaper
coverage of the fair. There

will be a lot of your news-

letters in circulation. The

club will have some new
members and lots of

prospects. Next you notice

you're in grave danger of

making money on the

project. In short, you've dis-

covered that no computer

club should miss out on the

local fair.
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COMPLETE
FLOPPY DISK SYSTEM

FOR YOUR ALTAIR/IMSAI
$699

That's right, complete.
The North Star MICRO-DISK SYSTEM™ uses the Shugart

minifloppy™ disk drive. The controller is an S-100 com-
patible PC board with on-board PROM for bootstrap load. It

can control up to three drives, either with or without
interrupts. No DMA is required.

No system is complete without software: we provide the
PROM bootstrap, a file-oriented disk operating system (2k
bytes), and our powerful extended BASIC with sequential
and random disk file accessing (10k bytes).

Each 5" diameter diskette has 90k data byte capacity.
BASIC loads in less than 2 seconds. The drive itself can be
mounted inside your computer, and use your existing power
supply (.9 amp at 5V and 1.6 amp at 12V max). Or, if you
prefer, we offer a power supply ($39) and enclosure ($39).

Sound unbelievable? See the North Star MICRO-DISK
SYSTEM at your local computer store. For a high-performance
BASIC computing system, all you need is an 8080 or Z80
computer, 16k of memory, a terminal, and the North Star
MICRO-DISK SYSTEM. For additional performance, obtain
up to a factor of ten increase in BASIC execution speed by
also ordering the North Star hardware Floating Point Board
(FPB-A). Use of the FPB-Aalso saves about 1k of memory by
eliminating software arithmetic routines.

Included: North Star controller kit (highest quality PC
board and components, sockets for all IC's, and power regula-

tion for one drive), SA-400 drive (assembled and tested),

cabling and connectors, 2 diskettes (one containing file DOS
and BASIC), complete hardware and software documentation,
and U.S. shipping.

MICRO-DISK SYSTEM . . . $699 To place order, serfd

(ASSEMBLED) $799 check, money order or

ADDITIONAL DRIVES. . . $425 ea
BA or MC card* with exp.

Diei/m—riro t^Ai-m date and signature. Uncer-ISKETTES $4.50 ea. tified che
*
ks require 6

FPB-A $359 weeks processing. Calif.

(ASSEMBLED) $499 residents add sales tax.

NORTH STAR COMPUTERS, INC.
2465 Fourth Street

Berkeley, CA 94710

BUYYOUR
COMPUCOLOR 8001
FROM THESE
DEALERS.
ARIZONA
Phoenix:

Tempe:

Tucson:

CALIFORNIA
Lawndale:

Orange:

San l>iego:

San Francisco:

San Jose:

San Jose:

Van Nu\s

Phoenix Byte Shop West
12654 N. 28th I >r.

Tempe Byte Shop East

813N.ScottsdaleRd.
Byte Shop of Tucson
2612 E.Broadway

Byte Shop of Lawndale
16508 Hawthorne Blvd.

Computer Mart of Los Angeles

625 W. Katella. No. 10

The Computer Center
8205 Ronson Rd.

I "he Computer Store

1093 Mission St.

Amco Electronic s

414 S. Bascom Ave.

Byte Shop
155 Blossom Hill lit!

Computer Components
5848 Sepulveda Blvd.

CONNFCNCl I

Windsor Locks: Ihe Computer Store

63 S. Main St.

FLORIDA
Coral Cables:

lampa:

GEORGIA
Atlanta:

HAWAII
I lonolulu:

ILLINOIS
Champaign:

Evanston:

I'ark Ridge:

INDIANA
Indianapolis:

MARYLAND
Rockville:

Sunny Computer Stores

1238AS. Dixiellwy.

Microcomputer Systems
144 S. Dale Mabry I Iwy

Atlanta Computer Mart
5091 B Buford Hwy.

Compact Computer!
P.O. Box 10096

The Numberi Racket
518 E. Green St.

Itt\ Bitty Machine
131b Chicago Ave.

Chicago Computet Store

157 lalcottRd. Hwy.62

I lome Computer Shop
10447 Chris Dr.

Computer Workshop. Inc.

5709 Frederick Ave.

MASSACHUSETTS
Burlington: Ibe Computer Store

120 Cambridge St

MICHIGAN
Troy:

MINNESOTA
Minneapolis:

MISSOURI
Kansas City:

NEWJERSEY
Iselin:

NEW YORK
East Meadow:

New York:

OHIO
Columbus:

( leneral Computet Company
20171jvernois

Cost Reduction Service!

3142 Hennepin Ave. So

Computer Workshop of Kansas City

6903 Blair Rd.

The Computer Mart
.501 Route 27

The Computer Mart of Long Island

2070 Front St.

I "he Computer Mart
314 5th Ave.

Computervision
894W Broad St

SOUTH CAROUNA
Columbia: Byte Shop

TEXAS
Houston:

Richardson:

WASHINGTON
Seattle:

WISCONSIN
Beloit:

Watertown:

2018 Greene St.

Communications Center
7231 Fondren
The Micro Store
634 S. Central Expressway

Retail Computer Store

410 NE 72nd St.

Austin Computers
1835 Northgate
General Precision Electronics

207 Rhine St.

(602)942-7300

(602)894-1129

(602) 327-4579

(213)371-2421

(714)633-1222

(714)292-5302

(415)431-0640

(408)998 2828

(408) 226-8383

(213)786 7411

(203)627-0188

(305)661 6042

(813)879-4301

(404) 455-0647

(808)373-2751

(217)352 5435

(312)328 6800

(312)823-2388

(317)894-3319

(301)4680455

(617)272-8770

(313)362-0022

(612)822-2119

(816)741-5055

(201)283-0600

(516)794-0510

(212)279-1048

(614)228-2477

(803)771-7824

(713)774-9526

(214)231 1096

(206)524-4101

(608)365-6096

(414)261-8148

Compucolor Corporation
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NOW $2750.
AMERICA'S LOWEST-PRICED

PERSONALCOMPUTER SYSTEM
WITH COLOR VECTOR GRAPHICS

By taking advantage of the

new technologies available to

the industry today, we've con-

sistently been able to give you
one of the best prices on the

market. Now because of great

response, we can give you the

best price. You can now buy
the Compucolor 8001 for the

reduced price of $2750. A com-
plete stand-alone system with

expanded graphics software

for plotting points, vectors and
bargraphs on a 160 x 192
addressable grid— in color.

Eight independent background
and foreground colors.

The Compucolor 8001 has

an Intel 8080 CPU, 34 I/O
ports and a color display with

an effective band width of 75
MHZ compared to 5 MHZ for

standard TV sets. In fact the

Compucolor is the only totally

integrated system on the mar-
ket which includes a color

display. You can also have spe-

cial options for the Compucolor
8001 right now, including: Mini

Disk Drives for extra memory,
light pens and a variety of

special keyboard features.

BASIC 8001 Is Easy To Learn.

Compucolor's BASIC 8001 is

a conversational programming
language which uses English-

type statements and familiar

mathematical notations. It's

simple to learn and easy to use,

too. Especially when it comes
to intricate manipulations or

expressing problems more
efficiently.The BASIC 8001
Interpreter runs in ROM mem-
ory and includes 26 statement

types, 18 mathematical func-

tions, 9 string functions and 7
command types for executing,

loading, saving, erasing, con-

tinuing, clearing or listing the

program currently in core.

Expandable Memory To 64K.
The Compucolor 8001 has I IK
bytes of non-destructible read-

only memory which handles
the CPU and CRT operating

systems as well as BASIC
8001. Sockets are in place for

an additional 2IK of EPROM/
MROM memory.The Random
Access Main Memory has 8K
bytes for screen refresh and
scratch pad, 8K bytes for user

workspace and room for 16K
bytes of additional user work-
space.The Compucolor also

comes complete with a conve-

nient mass storage device,

Floppy Tape Memory. It's an
8-track continuous loop tape
system, with a Baud rate of

4800 and an extra storage

capacity of up to 1024K bytes

per tape.

Color Graphics At
Alphanumeric Black And

White Prices.

That's what we're becoming
famous for, and thanks to the

tremendous response to the

Compucolor 8001, we've been
able to reduce our price even
lower— to $2750. Look over
our dealer listing on the adja-

cent page for the dealer nearest

you.Then drop by for a dem-
onstration. And while you're
checking out the Compucolor
8001, check out your dealer's

financing plan. He can help you
turn a good deal into a good
deal more.

Compucolor Corporation,
P.O. Box 569, Norcross,

Georgia 30091.

Compucolor Corporate



Artillery

Practice
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Herman DeMonstoy
2 Pioneer Rd.

Painted Post NY 14870
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This program was written

to simulate practice

firing of artillery. The range

covers 180 degrees from right

to left, with 90 degrees

straight ahead. The maximum
distance you can shoot (eleva-

tion 45 degrees) is 4,650 feet.

The only information you
will be given is the X and Y
coordinates of the target.

From this you must estimate

the angle to elevate the artil-

lery and the angle to rotate it

so the shot will hit the target.

This simulation will fit a can-

non or mortar because 15

degrees and 75 degrees will

both hit the same point.

To make this more inter-

esting, it is written as a game
to play with your friends (1

or 2, or up to 10 can play

along with you). The com-

puter picks the target, reports

the hits, keeps score and

declares the winner, but does

not enter in the competition.

I find there is one drawback
to this type of game. Once
your friends have control of

the computer, they might not

want to return it to you.

This program was written

for the SWTP 6800 with the

CT-1024 CRT terminal and

8K BASIC. At least 10K of

memory is needed. A flow-

chart (Fig. 1) is included for

those who want to rewrite

the program. The SIN, COS,
and SQR statements are

needed, but the DIGITS is

not. Without DIGITS, the use

of ABS in all calculations

should make all lists in feet.

This should be plenty good

enough.

The use of the CRT
terminal forces the use of

short (32 character) lines and

the use of HOME UP and

ERASE EOL cursor controls.

There are 5 PRINT ""; state-

ments in the listing, and all

contain the commands for a

new frame in the quotation

marks. The subroutine at

2100 is designed to hold a

frame on the CRT until ready
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a program eliminates

white sand!

RUN
THIS IS A TARGET PRACTICE GAME
INSTRUCTIONS? YES

THE ELEVATION LOOKS LIKE THIS.

YOU /

ELEVATION TARGET

AN ELEVATION FROM TO 45 WILL
INCREASE THE DISTANCE, BUT
BEYOND 45 THE DISTANCE WILL GET
SHORTER UP TO 90, WHEN IT WILL
GO STRAIT UP AND BACK ON YOU

HIT 'CR' TO CONTINUE?

ARTILLERY RANGE DIRECTION

90

180 -X X
YOU

DIRECTION CAN BE FROM TO 180
WITH AT RIGHT,180 AT LEFT,
AND 90 STRAIT AHEAD.
NOTE X IS MINUS FROM 90 TO 180

HIT 'CR' TO CONTINUE?

YOU ARE TO FIRE AT A TARGET
AT THE X AND Y COORDINATES
LISTED. YOU WILL BE GIVEN THE
DISTANCE FROM TARGET AND THE
COORDINATES OF EACH OF 3 SHOTS
FIRED. A FINAL SCORE WILL BE
LISTED AFTER EVERYONE IS DONE.

LIST YOUR NAMES IN ORDER, WHEN
ASK. GOOD LUCK.
HOW MANY PLAYERS? 3

PLAYER 1 NAME? RON
PLAYER 2 NAME? STEVE
PLAYER 3 NAME? JIM
RON, YOUR TURN
TARGET AT X,Y 2662.6 , 2944.8

EL.,DIR.? 24,47
517.6 FT.AWAY 2356.7 , 2527.2

EL.,DIR.? 28,47
129.9 FT.AWAY 2629.1 , 2819.3

EL.,DIR.? 29.3,48.1
15.2 FT.AWAY 2650.6 , 2954.1

HIT 'CR' TO CONTINUE?

STEVE, YOUR TURN
TARGET AT X,Y 1435.0 , 562.4

EL.,DIR.? 9,22
105.5 FT.AWAY 1332.2 , 538.2

EL.,DIR.? 9.8,22
24.5 FT.AWAY 1446.2 , 584.3

EL.,DIR.? 9.65,21.8
11.5 FT.AWAY 1426.9 , 570.7

HIT 'CR' TO CONTINUE?

JIM, YOUR TURN
TARGET AT X,Y 2541.1 , 1987.3

EL.,DIR.? 24,38
229.5 FT.AWAY 2723.0 , 2127.4

EL.,DIR.? 22.5,38
62.0 FT.AWAY 2591.0 , 2024.3

EL.,DIR.? 22,38
4.4 FT.AWAY 2545.4 , 1988.6

HT 'CR' TO CONTINUE?

PLAYER BEST SHOT

RON
STEVE
JIM

15.2 FEET
11.5 FEET
4.4 FEET

*** WINNER IS *** JIM
ANOTHER GAME? NO
HOPE YOU LIKE THE ARTILLARY
RANGE. COME AGAIN.

END

Fig. 2. Sample run as viewed on CRT.

YES

C
ST*°T

)

RULES?

NO

YES

NAMES

CALCULATE
TARGET

YES

NAME
LOCATION

YES

STORE
BEST
SHOT

FINAL
RESULTS
WINNER

"RULES'

Fig. 1. Flowchart.

35



to go on. If you are going to the best is used in the final travel. What happens if there would be considered WAR ^H
use a TTY, then all the state- calculations for the winner. A is wind? This would make the and not practice.

ments for control of the CRT sample run is shown in Fig. 2. cannon and mortar hit at

terminal can be eliminated. 1 can see many ways to vary different points. How about a 1 hope you enjoy the prac-

this game. Change the handicap for the expert? tice and can keep your com-
As the game is now, each "amount of powder" to Form teams and shoot at puter in control.

player has 3 tries, of which change the distance of shell each other? Maybe that

0010 REM ** ARTILLERY PRACTICE ** 0690 Y=2600*RND+500
0020 REM FOR 8K BASIC AND CRT 0700 IF RND >.5 THEN X=-X
0030 REM BY H. DEMONSTOY 1-6-77 0709 REM START PLAY-NEW PAGE
0040 REM RUN ON SWTP6800 WITH 0710 PRINT "";
0050 REM CT-1024 CRT TERMINAL 0715 PRINT P$(I);", YOUR TURN"
0060 REM 10K MEMORY NEEDED 0720 PRINT "TARGET AT X,Y ";X;", ";Y
0100 PRINT "THIS IS A TARGET PRACTICE GAME" 0730 FOR J=l TO 3
0110 INPUT "INSTRUCTIONS",Q$ 0735 PRINT
0120 GOSUB 2200 0740 INPUT "EL.,DIR.",B,C
0130 IF F=0 GOTO 490 0749 REM KEEP SHOT ON THE RANGE
0140 REM INSTRUCTIONS PAGE 1 0750 IF B <90 THEN IF B >0 GOTO 760
0145 PRINT ""; 0755 GOTO 2000
0150 PRINT "THE ELEVATION LOOKS LIKE THIS." 0760 IF C <180 THEN IF C >0 GOTO 770
0160 PRINT 0765 GOTO 2020
0170 PRINT " * * » 0769 REM GET SPOT HIT
0180 PRINT " * * » 0770 A=3.14159/180
0190 PRINT M • * »» 0780 D=ABS(9300*SIN(B*A)*COS(B*A))
0200 PRINT "YOU / + » 0790 Xl=D*COS(C*A)
0210 PRINT " ELEVATION TARGET" 0800 Y1=D*SIN(C*A)
0220 PRINT 0810 D1=SQR ((X-X1)*(X-X1)+(Y-Y1)*(Y-Y1))
0230 PRINT "AN ELEVATION FROM TO 45 WILL" 0819 REM KEEP BEST SHOT
0240 PRINT "INCREASE THE DISTANCE, BUT" 0820 IF J=l THE D(I)=D1
0250 PRINT "BEYOND 45 THE DISTANCE WILL GET" 0830 IF D(I) >D1 THEN D(I)=D1
0260 PRINT "SHORTER UP TO 90, WHEN IT WILL" 0840 PRINT D1;"FT.AWAY ";X1;", ";Y1
0270 PRINT "GO STRAIT UP AND BACK ON YOU" 0850 NEXT J
0280 GOSUB 2100 0860 GOSUB 2100
0284 REM INSTRUCTIONS PAGE 2 0870 NEXT I

0285 PRINT ""; 0889 REM NEW PAGE-FINAL RESULTS
0290 PRINT "ARTILLERY RANGE DIRECTION" 0890 PRINT "";
0300 PRINT 0900 PRINT "PLAYER","BEST SHOT"
0310 PRINT " 90" 0905 PRINT
0320 PRINT " . i? 0910 FOR 1=1 TO P
0330 PRINT "

: Y" 0920 PRINT P$(I),D(I);"FEET"
0340 PRINT " »» 0930 IF 1=1 THEN W=D(I)
0350 PRINT "180 -X X 0" 0940 IF W >D(I) THEN W=D(I)
03fiO PRINT "--.----.-.-. vmu " 0950 NEXT I

0370 PRINT 0955 PRINT
0380 PRINT "DIRECTION CAN BE FROM TO 180" 0960 FOR 1=1 TO P
0390 PRINT "WITH AT RIGHT,180 AT LEFT," 0970 IF W=D(I) THEN PRINT "*** WINNER IS *** ";P$(D
0400 PRINT "AND 90 STRAIT AHEAD." 0975 NEXT I

0405 PRINT "NOTE X IS MINUS FROM 90 TO 180" 0980 INPUT "ANOTHER GAME",Q$
0410 GOSUB 2100 0990 GOSUB 2200
0419 REM INSTRUCTIONS PAGE 3 1000 IF F=0 GOTO 1800
0420 PRINT ""; 1010 INPUT "SAME PLAYERS",Q$
0430 PRINT "YOU ARE TO FIRE AT A TARGET" 1020 GOSUB 2200
0435 PRINT "AT THE X AND Y COORDINATES" 1030 IF F=0 GOTO 490
0440 PRINT "LISTED. YOU WILL BE GIVEN THE" 1040 GOTO 660
0445 PRINT "DISTANCE FROM TARGET AND THE" 1800 PRINT "HOPE YOU LIKE THE ARTILLARY"
0450 PRINT "COORDINATES OF EACH OF 3 SHOTS" 1810 PRINT "RANGE. COME AGAIN."
0455 PRINT "FIRED. A FINAL SCORE WILL BE" 1819 REM GO TO FLOATING DECIMAL
0460 PRINT "LISTED AFTER EVERYONE IS DONE." 1820 DIGITS=
0465 PRINT 1900 END
0470 PRINT "LIST YOUR NAMES IN ORDER, WHEN" 2000 PRINT "WRONG ELEVATION"
0475 PRINT "ASK. GOOD LUCK." 2010 GOTO 740
0489 REM GET LIST OF PLAYERS 2020 PRINT "WRONG DIRECTION"
0490 INPUT "HOW MANY PLAYERS",P 2030 GOTO 740
0500 DIGITS= 2100 PRINT
0505 PRINT ""; 2110 INPUT "HIT *CR' TO CONTINUE",Q$
0510 FOR 1=1 TO P 2120 RETURN
0520 PRINT "PLAYER ";I;"NAME"; 2200 IF LEFT$(Q$,1)="N" GOTO 2240
0530 INPUT P$(I) 2210 IF LEFT$(Q$,1)="0" GOTO 2240
0540 NEXT I 2220 F=l
0659 REM MEASURE TO .1 FEET 2230 RETURN
0660 DIGITS= 1 2240 F=0
0670 FOR 1=1 TO P 2250 RETURN
0679 REM CALCULATE TARGET 2260 END
0680 X=2600*RND+500

Program fisting.

36



FANTASTIC SOFTWARE
This LIBRARY is a complete do it yourself kit. Knowledge of programming not required. EASY to read and USE.

Almost FREE Less Than $1 / Program Complete

VOLUME I ..$24.95
BOOKKEEPING
GAMES
PICTURES

VOLUME II ..$24.95
MATH & ENGINEERING
PLOTTING & STAT
BASIC STATEMENT DEF

VOLUME III ..$39.95
ADVANCED BUSINESS
BILLING
INVENTORY
PAYROLL

VOLUME IV ..$9.95

GENERAL PURPOSE

VOLUME V ..$9.95
EXPERIMENTER

This library is the most comprehensive work of

its kind to date. There are other software books

on the market but they are dedicated to

computer games. The intention of this work is

to allow the average individual the capability to

easily perform useful and productive tasks with

a computer. All of the programs contained

within this Library have been thoroughly tested

and executed on several systems. Included with

each program is a description of the program, a

list of potential users, instructions for execu-

tion and possible limitations that may arise

when running it on various systems. Listed in

the l"\rc\'\tat"\ov\ section is the amount of memory
that is required to store and execute the

program.

Each program's source code is listed in full

detail. These source code listings are not re-

duced in size but are shown full size for

increased readability. Almost every program is

self instructing and prompts the user with all

required running data. Immediately following

the source code listing for most of the programs

is a sample executed run of the program.

The entire Library is 1100 pages long, chocked
full of program source code, instructions, con-

versions, memory requirements, examples and
much more. ALL are written in compatible

BASIC executable in 4K MITS, SPHERE, IMS,

SWTPC, PDP, etc. BASIC compilers available

for 8080 and 6800 under $10 elsewhere.

Available NOW ! ! ! at most computer stores

The "HOW-TO-DO IT' Books for the "DO-IT' Person

Written in compatible BASIC immediately executable in

ANY computer with at least 4K, NO other peripherals

needed.

See Our LiSt Of Dealers Add $1.50 per volume for postage and handling.

SCIENTIFIC RESEARCH
1712-K FARMINGTON COURT

CROFTON MD 21114

Phone Orders call (800) 638 9194
Information and Maryland Residents Call (301)721-1148

Personal checks — allow 4 weeks for shipping. Pricing subject to change without

notice. If air mail shipping is desired add $3 per volume to price, Continental U.S.

only. Foreign orders add $8 for each volume.



Harley Dyk
Math-Electronics Instructor

Mona Shores High School
Norton Shores Ml 4944

1

Put a Micro
in Your School

getting started

with zero bucks!

I've seen other teachers go through the problems which Harley
describes here in acquiring computers for their schools.

Perhaps his experience will help other teachers with the same
objectives. More important his story might fire up those of
you who aren't teachers to start looking at ways and means of
getting computers into your children's schools. As a matter of
fact, reprints of this article could be used as part of the

ammunition in convincing a school board to buy a few
microprocessor systems (especially with Sheila's happy smiling
face as part of the package!). — John.

I
was Introduced to com-
puter programming in the

summer of 1970 while taking

graduate courses in mathe-

matics at Central Michigan

University. An introductory

course in FORTRAN on the

good old IBM 1130 very

The way we were - Harley Dyk sitting at the keyboard of the retired
Model 26 keypunch (photo by LCDR F. Wayne Brown).
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quickly made an addict of

me. Keypunching all your

own cards (the system was
strictly batch) and losing 10

points on every problem for

each time your program

failed to run correctly was
quite far removed from hav-

ing your own microprocessor

in your basement, but com-
pared to nothing it was great

and I was hooked.

Starting a High School Com-
puter Class with Zero Bucks

Upon returning to teach-

ing in the fall, I immediately

began looking for computer

time for 3 reasons. First, if I

could so easily become
hooked on programming and
enjoy it so much, why
couldn't (and shouldn't) high

school students have the same
opportunity and experience?

Also, I felt that any student

who wanted to learn the

basics of programming or was

curious about computers

should have the opportunity

to be exposed. Last, I needed

some computer time to satis-

fy my addiction.

My search turned up the

fact that our intermediate

school district was the cheap-

est source of computer time.

Our school district was pay-

ing a fixed amount per

student for scheduling, report

cards, etc., and could use the

computer for instructional

purposes at no additional

cost. To make the arrange-

ment irresistible, they agreed

to do the keypunching. Since

my school board favors most

proposals that have little or

no cost attached, the fall of

1971 found me teaching a

new course called Computer
Math. The FORTRAN lan-

guage was used for 2 reasons:

This was the only language I

knew, and the computer
center had a little used

FORTRAN compiler on the

shelf for the Honeywell 200.

Things went as well as

could be expected. In spite of

shuffled card decks, dropped

program decks, lost programs,

coding forms returned un-

punched, computer break-

down, Murphy's Law, etc.,

some programming was
taught. But who could com-
plain? The price was right.

But after a year the computer
center moved to new facilities

10 miles away; consequently

it was impossible to arrange

transportation of coding

forms, have them punched,

program decks run, and re-

turned by the next day. If

you think it is bad to wait 24
hours to find out you used a

comma where you needed a

period, try 48 hours! Solu-

tion? Lease a keypunch, find

a student to keypunch, offer

her a credit in keypunching,

and presto, back to 24 hour

turnover.

Unfortunately the com-
puter center was not on my
route home, and as time went
on, finding someone to pick

up and deliver cards twice a

day became more difficult

and expensive. We were now
spending about $1 50 a month
on the keypunch, card de-

livery, and cards. The on\y

good thing about our setup

was that we had no limit on
how many programs we could

run each day.

It seemed like a logical

time to begin thinking about

and examining alternatives.

Was something better avail-

able for $150 a month? A
check of high schools in the



area yielded the fact that one

high school had decided that

buying computer time via

phone line and Teletype was

getting too expensive and had

leased a $14000 DEC PDP-8

with 2 Teletypes on time-

sharing but at considerably

more than $1 50 a month.

A Dream

January, 1975 — enter the

Altair 8800 computer via

Popular Electronics. I won-

dered if there really was a

garage in Albuquerque where

this invention was being put

into production. September

of 1975 found me researching

what was available for use in

teaching my class. At this

point I was convinced that we
needed and could afford our

own system. My goal — to get

a computer system in my
room by September, 1976 no

matter how much work and

time it took.

Conception

After seeing a DEC Classic

and PDP-8 in action at other

schools and attending the

MITS Computer Caravan, I

wrote a proposal for my
school board to act on. My
proposal outlined my ra-

tionale and presented 3 sys-

tems: The DEC Multiuser/

11V03 at $20,000 (4 simul-

taneous users — 3 in BASIC
and 1 in FORTRAN if de-

sired), the DEC Classic with

mark sense card reader at

$17,000 (FORTRAN and

BASIC), and 2 Altair 8800s

at about $7,000 (BASIC

only).

A Difficult Pregnancy

I gave the superintendent

the proposal in January of

1976 and was scheduled for

the March 8th board meeting

to present my ideas. Unfortu-

nately 3 board members were

out of town for the meeting

and the other 4 did not feel

adequately familiar with my
proposal, so it was tabled

until March 22nd when hope-

fully all members would be

present for a more fruitful

discussion. The March 22nd

meeting was more productive,

but still it was obvious that

Computer Math student Sheila Beaver at Teletype and Altair 8800A (photo by Gary Reed).

no one really had an idea how
microprocessors were being

used in high schools. My
proposal was eventually

tabled indefinitely — the

money situation was not clear

at that time and a millage

(tax adjustment) election was

coming.

The next few months

found me educating my
principal and assistant princi-

pal and later the school board

president (an engineer famil-

iar with computers). I simply

took them to a high school

that was using a DEC Classic

configuration and exposed

them to the enthusiastic

instructor and students.

June brought a millage

defeat and a last ditch effort.

I rewrote my proposal,

eliminating the more expen-

sive DEC systems and asking

for the Altair system. Having

originally approached the

school board with options

was fast becoming a wise

decision because the least

expensive option was becom-

ing more acceptable. Since I

had written my original pro-

posal, MITS had introduced

the 16K static memory
board, improved the 8800

yielding the 8800A, and

Michigan now had its first

computer store in Ann Arbor.

I also had the chance to talk

to a couple of Altair owners

and was convinced that it

could do what we needed. I

mailed copies of my new
proposals to the board

members and superintendent

and waited.

About the middle of July

(a new superintendent had

assumed his duties July 1), I

received a phone call indicat-

ing that some money had

been located and that I

should come in for further

discussion. July 27 found me
at a third board meeting.

Now I found out that had the

administration and I come
with a recommendation to

buy a $20,000 system, we
probably would have been

given approval. But we were

proposing the Altair system

and were given an OK to

proceed, pending a checkout

of MITS and the local store.

They checked out fine. Final-

ly, on August 5th, I grabbed

the phone and ordered our

computer system (before any-

one could change their mind).

The order was for 2 Altair

8800As, each with 16K static

memory, serial I/O board,

ACR board, and RQ-413
Panasonic recorder. One com-

puter was to have an ASR-33
Teletype (for needed hard

copy), and the other an

ADM/3 Lear-Siegler CRT. We
also ordered 8K BASIC, Ex-

tended BASIC, and a supply

of Maxell UDXL C-60 cas-

sette tapes. Total cost was

about $7000.
While waiting for the

system, the Computer Store

rushed me the BASIC manual

and I boned up since I had

not written any programs in

BASIC. There was no real

need for panic, school was

not to start for at least 4

weeks. I found the transition

from FORTRAN to BASIC
very natural, easy and enjoy-

able. The fine manual on

MITS BASIC helped a great

deal. I doubt if switching

from BASIC to FORTRAN
would be as painless.

Birth

Our system was tentatively

scheduled to be delivered

September 1, but the Com-
puter Store was experiencing

labor (growth) pains and was
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Computer Math student Mark Tietsort at CRT and Altair 8800A (photo
by Gary Reed).

not receiving shipments from
MITS when expected, so

birth was not quick and pain-

less. The fact that I am 3

hours from the Computer
Store did not help either.

The teletype was the first

item to arrive. I had ordered

the ASR-33 directly from the

Teletype Corp., from whom I

received excellent coopera-

tion. The Teletype was de-

livered to my room at school

exactly 28 days after I had
phoned in the order!

Labor Day found me pick-

ing up the first computer
(sweet labor!) from a

brother-in-law of the store

owner. He had just come
back from Ann Arbor and was
only about 45 minutes from
me. The store had still not

received any assembled units

so had sent me their demo
and were assembling a kit for

me. The next week found me
furiously programming in my
basement by night while we
began a week long unit on
flowcharting in my class. The
keypunch machine was still in

my classroom, but we ignored

it.

In late September the

Computer Store put on a

demonstration in my room
for area high school instruc-

tors showing the 8800A,
8800B, 680, disk, etc. I was
supposed to get the second

computer then and keep the

demo so I could be totally up
and running. However, a bad
ACR board prevented this. A

few weeks later the second

system was delivered (stu-

dents had been saving pro-

grams on cassette from the

CRT computer). However
this ACR board would not

allow us to save programs,

only load them. At least we
could load BASIC and load

programs from the other

computer, and use the paper

tape feature of the Teletype

to save programs. Some time

later we got another ACR
board and were totally up

and running. Birth was com-

plete!

Early Childhood

In spite of a difficult

pregnancy and birth, early

childhood has made it all

worthwhile. Once our system

was completed, we have had
no hardware problems. I have

loaded and saved hundreds of

programs on cassette and
have had only one failure

which may have been due to

my error. The computers are

left on all the time (the ter-

minals are turned off at

night) so that loading Ex-

tended BASIC (which takes

from 8 to 10 minutes) does

not have to be done each

morning. Occasionally BASIC
may start acting strange or

die, so each computer is

loaded probably on an

average of every 2 or 3 weeks.

We have been using Extended

BASIC Ver. 3.2 which gives

us 5984 bytes for program-

ming and 100 bytes for string

space. This is adequate mem-
ory for most programs, but

some games written by my
students could have used

more memory. I am sure that

if we had 64K someone
would still complain! We have

found a few flaws in the

Extended BASIC Ver. 3.2 but

they are nothing that we
couldn't program around.

The flaws should be fixed in

the 4.0 version which we have

on order.

The computers are housed

in a 10' by 10' office adjacent

to my classroom so pro-

grammers can come during

any hour without bothering

the class in session. They have

been used an average of 5

hours a day. It was decided to

try time and material for-

ma in tenance on everything

except the Teletype, on

which we have a service con-

tract for $216 for the nine

month school year.

I was always under the

impression that FORTRAN
was a more powerful language

than BASIC, but I have been

able to do all my old

FORTRAN programs in

MITS BASIC and am very

impressed with it. Some pro-

grams took more steps in

BASIC, but the majority were

easier to do in BASIC. I am
no longer a member of STAB
(Society To Abolish BASIC);

as a matter of fact, I think

STAB is dead.

The students love the com-
puters, 2 or 3 of them are

seriously considering purchas-

ing their own system. One
student has one on order for

graduation. He thinks it is

great that computers cost less

than new cars, but he laments

the fact that he can not take

his girl out in a computer.

The computers have been in

such demand that the stu-

dents created a number sys-

tem to determine whose turn

it was to work on the com-
puter.

Conclusion

The main reason I wrote

this article was to urge hob-

byists (who may also be

parents) to begin insisting

that their junior high and

senior high schools have com-

puter classes and facilities.

Many teachers (particularly

math teachers) have had some

education in programming,

but are not familiar with the

cost and capabilities of micro-

processors. If you fall in this

category, get off your duff

and get your hands on a

microprocessor. Find out if

you can appropriate a couple

of thousand for a system for

your class. It's worth the

effort! You will wonder why
you didn't do it before. True,

a system will cost less next

year, but it is affordable now,

and can you put a price on

the education this year's

students will miss?

Hobbyists, help that

teacher get started. Maybe he

is hardware shy, maybe he

would be ready to move if

someone in the community
would be willing to help him

get a system up and running.

You can now buy a system

(decent quality by my estima-

tion) with 12K memory, 8K
BASIC, connected to a key-

board, 16 line with 64 charac-

ter video monitor, and cas-

sette for under $1300. True,

the computer itself is in kit

form. But again, find some-

one to help; help is available

if you look, or better yet, put

it together yourself. With

some assembly (maybe 50

hours), one should be able to

set up 2 systems, one as

above, another like it but

with a Teletype, for about

$3000. You could provide

4000 student hours on a com-

puter in 2 years, not bad at

less than $1 per hour!

Our baby is healthy, but

my students have indicated in

a recent survey I distributed

that he must grow. They

think we will need at least

another terminal or system

next year (due to increasing

interest and more students in

the class). We could use faster

hard copy, and a floppy disk

would be very useful. OK,
where are the catalogues?

Hm . . . time-sharing, line

printer, floppy disk, Dec-

Writer II, more memory . . .

Say, when is the next board

meeting?
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POLY88
icrocomputer System

PolyMorphic Systems now offers the complete, assembled,

personal computer system—the POLY 88 System 1 6. A full

1 6K system with high speed video display, alphanumeric

keyboard, and cassette program storage. A BASIC soft-

ware package providing the most advanced features avail-

able in the personal computing market. Features like PLOT

and TIME, which utilize our video graphics and real-time

clock. Others like VERIFY, so that you know your tape is

good before you load another. Or input type-ahead so you

can tell your program to run while the tape is still loading (it

stores up to 64 characters of commands or question re-

sponses to be executed). All these plus a complete pack-

age of scientific functions, formatting options, and string

capabilities. With the POLY 88 System 1 6 you can amaze

your timesharing friends the very first night!

Polymorphic Systems 11 K BASIC — Size: 1 1 K bytes

Scientific Functions: Sine, cosine, log, exponential, square root,

random number, x to the y power.

Formatted Output • Multi-line Function Definition • String

Manipulation and String Functions • Real-Time Clock • Point-

Plotting on Video Display • Array dimensions limited by mem-
ory • Cassette Save and Load of Named Programs • Multiple

Statements per Line • Renumber • Memory Load and Store •

8080 Input and Output • If Then Else • Input type-ahead.

Commands: RUN, LIST, SCR, CLEAR, REN, CONTINUE
Statements: LET, IF, THEN, ELSE, FOR, NEXT, GOTO, ON, EXIT,

STOP, END, REM, READ, DATA, RESTORE, INPUT, GOSUB, RE-

TURN, PRINT, POKE, OUT.

Built in Functions: FREE, ABS, SGN, INT, LEN, CHR$, VAL, STR$,

ASC, SIN, COS, RND, LOG, TIME, WAIT, EXP, SORT, CALL, PEEK,
INP, PLOT.

Systems Available. The POLY 88 is available in either kit or as-

sembled form. It is suggested that kits be attempted only be per-

sons familiar with digital circuitry.

System 2: is a kit consisting of the POLY 88 chassis, CPU, video

circuit card, and cassette interface. Requires keyboard, TV moni-

tor, and cassette recorder for operation. $735

System 16: consists of an assembled and tested System 2 with

1 6K of memory, keyboard, TV monitor, cassette recorder, 1 1

K

BASIC and Assembler on cassette tapes. $2250.

System 0: The circuit cards an S-1 00 mainframe owner needs to

be compatible with the POLY 88 software library. System con-

sists of the central processor card with monitor ROM, the video cir-

cuit card, and cassette interface, all in kit form. $525.

Prices and specifications are subject to change withoui notice.

California residents add 6% sales tax.

460 Ward Drive

Santa Barbara, Ca. 93111

(805) 967-2351

PolyMorphic
Systems

::«s:i
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BECOMES READILY AVAILABLE
WITH THE INTRODUCTION OF VOLUME VI OF THE BASIC SOFTWARE LIBRARY!

basic
•*4.ff
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This LIBRARY is a complete do it yourself kit. Knowledge of programming
not required. EASY to read and USE. Written in compatible BASIC
immediately executable in ANY computer with at least 4K, NO other
peripherals needed.

General Ledger, Billing, A/R, A/P, Payroll, Inventory,
P/L, Balance Sheets, Tax Records, more - Volume VI
Complete $49.95. Yes, that's right - we didn't miss the
decimal point. And all you need to use it is a Computer that
understands BASIC and 20K of available memory with a
mass storage device, such as a floppy disk. Add $2 for
shipping and handling.

Hard to believe? Well our Volume III offers Payroll
Inventory, Billing, A/R. etc, for only $39.95. This volume is

intended for use on very small microcomputers with no mass
storage or peripheral devices. It is also written in compatible
BASIC. Add $2 for shipping and handling.

If that's not enough, our Volume I is only $24.95 and is

chock-full of additional business software. Add $2 for
shipping and handling.

The best of all is you can purchase the entire library,
worth many thousands of dollars, for only $159.70 plus $7
for shipping and handling, while supplies last. BASIC 8080
and 6800 interpreters available for under $10.

SRI
SCIENTIFIC RESEARCH

'm «nw c

1712-K FARMINGTON COURT
l CROFTON MD 21114 b*nkamer,capd

^ Phone Orders call (800) 638 9194
Information and Maryland Residents Call (301)721-1148

Books not available until mid-June



These stores carry Scient

Publications

ARIZONA
Byte Shop of Phoenix
Tempe, AZ 85281
(602) 894 1129

Byte Shop of Phoenix-West
Phoenix, AZ 80529
/602) 942 7300

Trintronics
Toronto, Ontario
(416) 598 0262

COLORADO
Byte Shop/Arapahoe Co.
Englewood, CO 80110
(303) 761 6232

Desert Data Computer Store
Tucson, AZ 85702

CALIFORNIA
A-VID Electronics
Long Beach, CA 90806
m3\ 426 5526

Byte Shop of Boulder
Boulder, CO 80301
(303) 449 6233

The Computer Hut
Denver CO, 80202
(303) 422-7040

Byte Shop of Berkeley
Berkeley, CA 94703
(415) 845 6366

Byte Shop of Campbell
San Jose, CA 95124
(408) 377-4685

Byte Shop of Diablo Valley
Walnut Creek, CA 94596
(415) 933 6252

Byte Shop of Fresno
Fresno. CA 93703

Byte Shop of Hay ward
Hay ward, CA 94541
(415) 537 BYTE
Byte Shop of Lawndale
Lawndain. CA 90260
(213) 371 2421

Byte Shop of Mt. View
Mt. View, CA 94040
(415) 969 5464

Byte Shop of Palo Alto
Palo Alto, CA 94306
(415) 327 8080

Byte Shop of Pasadena
Pasadena, CA 91101
(213) 684 3311

Byte Shop of Sacramento
Citrus Heights, CA 95610
(916) 726 2557

Byte Shop of San Diego
San Diego, CA 92111
(714) 565 8008

Byte Shop of the San
Fernando Valley
Tarzana, CA 93156
(213) 343-3919

Byte Shop of San Jose
San Jose, CA 95123
(408) 226 8383

Byte Shop of San Mateo
San Mateo, CA 94403
(415) 341 4200

Byte Shop of San Rafael

San Rafael, CA 94901
(415) 457 9311

Byte Shop of Santa Barbara
Santa Barbara, CA 93101
(805) 966 2557

Byte Shop of Santa Clara
Santa Clara, CA 95051
(408) 249-4221

Byte Shop/Thousand Oaks
Thousand Oaks, CA 91360
(805) 497 9595
Byte Shop of Westminster
Westminster, CA 92683
(714) 894 9131

Byte Shops, Inc.

Sunnyvale, CA 94086
(408) 734-9000

Byte Shop of Tarzana
Tarzana, CA 91356
(213) 343-3919

The Computer Mart
Orange, CA 92667
(714) 633 1222

Computer Store of
San Francisco
San Francisco, CA 94103
(415) 431 0640

The Computer Store
Santa Monica, CA 90401
(213) 451 0713

People's Computer Shop
Sherman Oaks, CA 91423
(213) 789-7514

Computer Components
Van Nuys CA 91411
(213) 786-7411

The Computer Shack
San Leandro, CA 94577
(415) 895-9363

Computer world Stores
Redding, CA 96001

Upland Computer Labs
Upland, CA 91786
(714) 981-1503

CANADA
Byte Shop of Vancouver
Vancouver 9, B.C.
(604) 736 7221

The Pacific Computer Store
Vancouver, B.C. V5R 2J4
(604) 438 DATA

CONNECTICUT
The Computer Store
Windsor Locks, CT 06096

FLORIDA
Byte Shop of Cocoa Bch.
Cocoa Beach, FL 32931
(305) 784 1881

Byte Shop of Miami
Miami, FL 33155
(305) 264 BYTE
Computer Hut
Miami Lakes, FL 33014
(305) 821 2667

Microcomputer Systems Inc.

Tampa, FL 33609
(813) 879 4301

Micro Computer Systems & Sales

Pompano Beach, FL 33068
(305) 972-6093

Williams Radio & TV, Inc.

Jacksonville, FL 32206
(904) 354-5460

ILLINOIS
American Microprocessors
Equipment & Supply Corp.
Prairie View, IL 60069
(312) 634-0076

The Data Domain
Evanston, IL 60201
(312) 328-6800

INDIANA
Computer Specialists
W. Lafayette, IN 47906
(317) 743-1711

The Data Domain
Bloomington, IN 47401
(812) 334 3607

Graham Electronics
Indianapolis, IN 46204
(317) 634-8202

JAPAN
Byte Shop of Tokyo
2-9-9 Sotokanda
Chiyodaku, Tokyo
Kiyotake Ikeda

The Home Computer Store
Indianapolis, IN 46229
(317) 894 3319

KENTUCKY
The Data Domain
Lexington, KY 40502
(606) 233 3346

MARYLAND
Computer Workshop
Rockville, MD 20852
(301) 468 0455

Science Education Ext. Corp.
Potomac, MD 20854
(301) 299 9506

MASSACHUSETTS
Computer Mart, Inc.

Waltham, MA 02154
(617) 899 4540

Computer Warehouse
Boston, MA 02215
(617) 261 2701

MINNESOTA
Byte Shop of Eagan
Eagan, MN 55121
(612) 452 1841

MISSOURI
Computer Systems Center
of St. Louis, Inc.

Chesterfield. MO 63017
(314) 576 5020

Computer Workshop
Kansas City, MO 641 52
(816) 741 5055

Computer Workshop
Kansas City, MO 641 52
(816) 741-5055

NEW HAMPSHIRE
Computer Mart of NH
Nashua, NH 03060
(603) 883-2386

Microcomputers, Inc.

Nashua, NH 03060
(603) 889 1646

NEW JERSEY
The Computer Mart
of New Jersey
Iselin, NJ 08830

Hoboken Computer Works
Hoboken, NJ 07030
(201) 420 1644

NEW YORK
Byte Shop of Levittown
Levittown, NY 11756
(516) 731 8116

Computer Mart of Long I

East Meadow, NY 11554
(516) 794 0510

The Computer Mart of NY
New York. NY 10001
(212) 279-1048

Mini Micro Mart
Syracuse, NY 13203
(315)422-4467

Synchro-Sound Enterprises
Hollis, NY 11423
(212)468 7067

OHIO
Digital Design
Cincinnati, OH 45243
(513) 561-6733

OKLAHOMA
High Technology
Oklahoma City, OK 731 16
(405) 842 2021

OREGON
Byte Shop of Beaverton
Beaverton, OR 97005
(503) 644 2686

Byte Shop of Portland
Portland, OR 97201
(503) 223 3496

PENNSYLVANIA
Byte Shop of Bryn Mawr
Bryn Mawr, PA 19010
(215) 525 7712

Personal Computer Corp.
Frazer. PA 19355
(215) 647 8460

RHODE ISLAND
Computer Power Inc.

Warwick, Rl 02886
(401) 738 4477

SOUTH CAROLINA
Byte Shop of Columbia
Columbia, SC 29205
(803) 771 7824

TENNESSEE
Byte'Tronics
Nashville. TN 37203
(615) 329-1979

Micro Computer Systems
Knoxville, TN 37922
(615)966 9849

TEXAS
Altair Computer Center
Houston, TX 77036
(713) 780-8981

The Computer Shop
Vanguard Systems
San Antonio, TX 78216

Electrotex
Houston, TX 77006
(713) 526-3456

Interactive Computers
Houston, TX 77036
(713) 781-2703

K. A. Electronics
Dallas, TX 75247
(214) 634 7870

Micro Store
Richardson, TX 7 5080
(214) 231-1096

Southwest Technical Products
San Antonio, TX 78216

UTAH
Byte Shop/Salt Lake City
Salt Lake City. UT 84111

VIRGINIA
Computer Hobbies Unl.
Richmond, VA 23235
(804) 276-5056

Media Reactions Inc.

Reston. VA 22090
(703) 471 9330

Shire Enterprises
Richmond, VA 23222
(804) 321 4560

WASHINGTON
Almac/Strom Elec.
Seattle. WA 981 08
(206) 763-2300

WISCONSIN
Microcomp
Fond du Lac, Wl 54935
(414) 922-2515

The Milwaukee Computer Store
Milwaukee, Wl 53213
(414) 259 9140

SURPLUS
P
O
w
E
R CONTROL DATA

BARGAIN

+ 5V @ 7A - 12V @2A
+12V @ 2.5A +180 V @ 150 ma
+30V @ 200ma (unregulated)

-6.2V @ 25ma (no adj. pot)

Brand new, made by CDC for

microprocessor terminals. 110 VAC
in, regulated and adjustable DC
outputs. Overvoltage protected +5,

-12. Power status signal. Fan.

Schematic. Original list $600+.

From stock, UPS paid, custom foam
box, guaranteed.

$50.00

ELECTRAVALUE INDUSTRIAL
BOX 464

Cedar Knolls, NJ 07927
(201)267-1117 E18

Write or

Cjx ca" for

* a current

appraisal of

up-and-running,
checked-out software.

We now have several

programs on either

cassette or paper tape

ready for immediate

shipment. Prices start at

$19.95 each postpaid.

MICRO SOFTWARE

SPECIALISTS, INC.

2024 Washington Street

Commerce TX 75428
(214) 886-6300

M-12



? ?
FIND AX
AND STORE
IN REG

FINn V

]

1

CALCULATE DlS
AND ANGLE
STORE ANGLE

c-2 )

i
INITIALIZE RANDOM
NUMBER GENERATOR

YES

FLASH DISP
AND STOP

'CHOOSE A RANDOM X
BETWEEN AND 100)

/CHOOSE A RANDOM Y
\ BETWEEN AND 100

NO

SWAP HIT
COUNT TO
REG

DECREMENT
HIT COUNT

YES

REPAIRS R£Q

1
f GO TO C ")

NO

SWAP HIT
COUNT
BACK TO
REG 7

SET MINOR HIT
COUNTER TO 5

( "»" )

1

J

'INCREMENT X BY
A RANDOM NUMB
BETWEEN
-5 AND *5

'INCREMENT Y BY'
A RANDOM NUMB
BETWEEN
-5 AND *3

CHECK X AND
Y TO MAKE
SURE THEY ARE
IN GAME SPACE
SET IF NECES
SARY

DISPLAY
MISS
DISTANCE

Fig. 1. Flowchart of game.

Torpedoes

( ""' )

1

DISPLAY
MISS
ANGLE

C
halt

)

Away!

submarine game

for the SR-52

Charles G. Hanson
Box 612
Carmel IN 46032

Peter Stark (Kilobaud #2,

p. 70) has created an

interesting game concept for

use on the SR-52. Unfortu-

nately, his implementation

has resulted in a game which

is virtually unwinnable, and

hence, is likely to generate

terminal frustration on the

part of the player. There are

three major difficulties which
I have eliminated in the at-

tached program listing.

First, Pete's version pro-

vides the player no informa-

tion concerning the location

of the submarine which is

directly usable in improving

his next shot. The informa-

tion consists only of a dis-

tance by which you missed. It

is necessary to plot this infor-

mation on a piece of graph

paper in order to establish a

new target point, but note

that the sub could be any-

where on the circle. Firing a

second shot will allow you to

draw a second circle which
will allow you to zero in on
two possible areas in which
the sub might be hiding. A
third shot should now get

you close enough to a defi-
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Complete Control

.

Introducing IMSAI 8048 Single Board Control Computer.
Complete Control System
Intel developed the world's first single

chip microcomputer. IMSAI has built the

system to put it to work. Instantly!

Presenting the IMSAI Single Board
Control Computer. A complete program-
mable computer and hardware control
system on an 8 1 :" x 10" board.

Just plug in the power source (a 5V
power supply or a 6V battery will do), and
you can be controlling your home
environment today!

The Chip Designed for Control
Intel designed the 8048/8748 single chip
microcomputer with one thought in mind.
Complete control. Everything you need is

there: CPU, RAM. IK ROM/EROM. I/O.
timer/counter, interrupts . . . the works.

The Board That Implements It Instantly
There's a 24 pad hexadecimal keyboard
and 9-digit LED hex display already on
board. So you can start controlling the

coffeepot and the sprinklers the minute you
get the IMSAI home. Without adding
anything but the connecting wires.

You can run almost any peripheral
available. Not to mention the kids' electric

train. The IMSAI Control Computer is

RS232 compatible. There are 12 quasi-
bidirectional I/O lines with handshaking,
and 14 more regular I/O lines, 5 heavy duty
relays, and Teletype and audio cassette

interfaces. All on one board.
There's already an extra 1 K of RAM on

board, plus sockets for another 1 K of
RAM and 2K of ROM/EROM. Still need
more memory? The IMSAI 8048 allows
expansion up to 64K of RAM off board.

Ultimately, the only limit to this system
is your imagination.

Now, that's control.

For instant control, use the coupon provided.

GENTLEMEN:
I want instant control!

Send ROM Computer Kit S249*

2 Send EROM Computer Kit $399

J Send assembled ROM Computer $299*

j Send assembled EROM Computer $499

] Send 5V power supply $99

*June delivery.

Check/MO enclosed. Ami. $

Charge my: BAC M/C

Exp. Date

Sig.

^2 Send more information.

Name

Address

City

State/Zip

mm
IMSAI Manufacturing Corporation
14860 Wicks Blvd.

San Leandro, CA 94577
(415) 483-2093
TWX 910-366-7287



nite locale that you have a A comparison of the at- 2. Enter your target x Press 6. Press RUN to display the

fair chance for a minor hit on tached flowchart w ith Pete's A angle to the target in polar

the fourth shot. will show the important dif- 3. Enter your target y Press notation. Your target point is ^H
But before you get your ferences. 1 have also used the b considered the origin.

hopes too high, note that Texas Instrument conven- 4 R . ... • . . ^ Skipping this step will not
na diSDav indicates HK y K

.

after every shot the sub moves tions in indicating keystrokes.
a kj|| Bpn in a npw namp hv affect program operation. ^_

to a new location somewhere The new rules of play are
Dressinq ,

within a grid of 100 points as follows:
^LR c 7. Enter new target locations

.... a<; ahnvp.
centered on its previous posi- 5. Steady display shows the

tion. However, you only have 1
I. Start the first game by distance by which you missed

that previous position within pressing C (same as Pete's version). Good hunting!"

a probable grid of maybe 16

points. This means that your

fourth shot is aimed at a grid

of approximately 196 points,
Location Keystrokes Comments

including uncertainty. Now 000 *LBL A Enter x for depth charge

consider that there are only 002 + /- + RCL 1 = Calculate A x

r* ^\ • •-•• 1 • 008 *EXC HLT Store in register 0, wait for y value
69 points within the minor 012 *LBL B Enter y value for depth charge

hit circle and that only one of 014 + /- + RCL 2 = Calculate A y

them is a kill, and you will 020
022

INV *P/R
STO 4

Calculate distance and angle

Store angle in register 4
understand why 1 suggest that 025 RCL 0- 1.5 = compare distance to 1.5 for kill

this game could easily lead to 033 if pos *4 If greater, skip to *4

a severe case of frustration.
035
038

*l/x HLT
*LBL *4

If less. Flash display and stop

However, there is still one 040 RCL 0-5 = Compare distance to 5 for minor hit

more gremlin lurking within 046 if pos *6 If greater, skip to *6

r~% t v/ 1 048 *EXC 7 If less, swap hit counter from register 7
Pete s game. You are playing 051 *EXC to register

the game with the impression 054 INV *dsz C Decrement hit counter, skip to C on zero

that the sub is lying within a 057 *EXC Put distance back in register 0, swap hit

> m > 0^ -*"" V M >" ^ ^^ ^^ 060 *EXC 7 counter back to register 7
grid defined as 0<X<100, 063 *LBL *6

and 0<Y<100. It is not, and 065 SBR *1 Get a small random number

in fact you will probably be 067
070

SUM 1

SBR *1
Move sub sideways
Get another small random number

outside the allowed range 072 SUMO 2 Move sub vertically

during your first game. This is 075 RCLO 1

1 r\ 11 1 • 078 INV *if pos *7 If new x position is less than 0, go to *7
because Pete allows his ran- 081 -10 1 =

dom number generator to 086 if pos *9 If new x is greater than 100, go to *

9

start with a seed of zero, 088 RCLO 2
091 INV *if pos *3 If new y is less than 0, go to *3 1

which means that the first 094 -101 =

number generated is 100, 099 if pos *5 If new y is greater than 100, go to *5

which is precisely on the
101
105

RCL HLT
RCL 4 HLT

Display miss distance and stop

Display miss angle and stop
border. In addition, there is 109 *LBL *C

no routine included which 111 *CMs
• 11 1 . • 112 n *log Initialize seed of random number generator

will prevent the position 114 STO 3 to be nonzero and store in register 3

jogging part of the program 117 LBLC Reset

from generating a subsequent 119
121

SBR *8

STO 1

Get a big random number
Store as subs x position

position between 100 and 124 SBR *8 Get another big random number

105. The highest number that 126 STOO 2 Store as subs y position

I saw before discovering this
129 5 STO 7 HLT Set hit counter to 5 and stop

134 *LBL *1 Start of subroutine to get a small

aspect of the problem was 136 5+/- random number

108. 138 + .1 X
%^ \j •

142 *LBL *8 Start of subroutine to get a big
Therefore, in the interest 144 1 00X ( ( 7 yx 9 random number

of preserving the sanity of all 153 X RCL 3

SR-52 owners who would like
157 X 5 + /- INV *log ) Shuffle numbers to make them
163 - ( RCL - .5 ) seem random

to play Submarine, I submit 170 fix *D.MS INV * fix )

the attached program which 176 STO 3 =

does the following: 180
185
186

*fix *D.MS INV *

*rtn

*LBL *7

fix

End of random number subroutines H
1. Restricts the sub to the 188 OSTO 1 Set x position to

to 100 grid. 192 GTO 8 8 Go test y position

196 *LBL *9 \

2. Places 9 points within the 198 10 STO 1 Set x position to 100

kill zone. 204
205

*rtn

*LBL *3
Go test y position ^H

3. Provides direction as well 207 OSTO 2 Set y position to

as range for the player who 211 GTO 10 1 Display miss distance

. 215 *LBL *5
wants it. 217 10 STO 2 Set y position to 100

4. Assures that the sub 223 *rtn Display miss distance

begins the game well inside Program. ^^M
the grid.
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IS YOUR DOLLAR BUYING
AS MUCH POWER & FLEXIBILITY

AS TDL'S XITAN SYSTEMS PROVIDE?

OUR CUSTOMERS SAY
THINGS LIKE THIS

ABOUT TDL PRODUCTS:

"... the l>*-sl ( PI I hoard I'vr put together excellent parts

worked right < » f t without trouble shouting.''

(•real product."

... high (pialitv components . good engineering \ complete
documentation . up and running without any problems."

I xc client."

Very impressed with superb quality." . . .

|R(,

( ambridge. Mass.

KMM
Bella Vista. Ark.

WP
Seattle, Wash.

( ol. DWW
Santa Maria, ( alit

ski
Boston. Mass

alpha 1

When we combined our highly praised /PU board and our System Monitor Board, we
defined the standard lor the industry; we integrated more power and flexibility in two slots of

our motherboard than most other systems tan muster using; five or more boards. When we
put this setup into our rugged aluminum c ase we c reated the first XI IAN system, the alpha 1

.

By adding a ( KI terminal and or teleprinter you will have a complete computer system.

KIT: $769 ASSEMBLED & TESTED: $1039

J
alpha 2

ng a /16 memory module and our PACKAGE A software to the alpha 1 we treated a

second XITAN system, the alpha 2. Thus, a c omplete and extremely powerful micro-computer
system emerges well worthy of you who are operating at the most sophisticated levels. The
XITAN alpha 2 provides you with IBK ol RAM, 2K of ROM, 2 serial I () ports, 1 parallel I O
port, our 1200 baud audio cassette interface as well as our extraordinarily powerful software
package which includes 8K Basic, the Text Output Processor, the /apple Text Editor and the
Relocating Macro-Assembler. Add your own I C) device and GO .. .with the most powerful
and flexible micro-computer package ever offered.

KIT: $1369 ASSEMBIED & TESTED: $1749

IF YOU ARE A BEGINNER, YOU WON'T EASILY OUTGROW THE XITAN SYSTEM.
IF YOU ARE AN ADVANCED USER, YOU WILL DISCOVER XITAN IS EXACTLY WHAT YOU NEED.

Write tor descriptive brochure on the XITAN alpha series

ar\(\ system software. When you ask at your dealer, say /Y-TAN."

ORDERING INFORMATION: Send check, money order or BankAmericard, Master Charge ^
current number and expiration date. Shipping is usually made via UPS or UPS Blue Label. RESEARCH park BLOG h hoi STATE ROAD
Specify other arrangements if you wish. Prepaid orders are shipped postpaid. Princeton new jersey 08f>40 (609) 921 0321



INTRODUCING THE COMPLETE
CHALLENGER SYSTEM.

OSI's DREAM MACHINE
is a totally integrated computer system.

Imagine a system complete with terminal, CPU, memory,
floppy disk, software, and all the little necessities to make it

work together immediately. Now imagine this complete system
available not only fully assembled, but priced much lower than

anyone else's kit. What you are dreaming of is OSI's "new"
Challenger System!

In the configuration shown above, the Challenger includes

everything an end user needs for a complete small computer
system. All you add is 110 VAC power and a desk to put it on.

This fully-assembled system includes:

HARDWARE:
OSI Challenger 65 with 16K RAM, serial interface, system

monitor PROM, and floppy disk bootstrap PROM.
OSI Challenger single drive floppy disk formatted for 250K

bytes storage per diskette surface.

Stand-alone terminal and Sanyo monitor for 16 lines of 64

characters at 2400 baud (other terminal options are available).

And all interconnecting cables!

SOFTWARE:
2 diskettes containing over 100,000 bytes of software in-

cluding OSI's powerful Disk Operating System with variable

length sectors. 6502 DISK BASED RESIDENT ASSEMBLER/
EDITOR! A totally interactive Assembler/Editor which as-

sembles up to 600 lines a minute and is completely compatible
with MOS Technology's Cross Assembler format. This program
also contains a powerful disk-based line editor with commands
for general text editing. OSI'S EXTENDED MONITOR: A power-
ful machine language debugging and utilities package including

a Disassembler which is format compatible with the Assembler!
OSI 6502 8K BASIC FOR DISK BY MICROSOFT: This powerful

BASIC has all the features of Altair" 8K BASIC for the 8080
plus higher speed and disk storage. And it comes complete
with a BASIC program library.

DOCUMENTATION AND SUPPORT:
We include over 600 pages of hardware, software, program-

ming, and operation manuals. The Challenger is based on the
well-proven OSI 400 system. The over 2,000 OSI 400s and
Challengers now in use assure continuing hardware and soft-

ware support for this system for years to come!

EXPANDABILITY:
The Challenger System can now be expanded to 192K of

RAM and 16K of I/O and ROM. There are over 13 accessory
boards including A/D, D/A, parallel and serial I/O, cassette

interfaces, a dual drive floppy, a video graphics display, several

RAM and PROM boards, and multiple-processor configurations.

APPLICATIONS:
The Challenger system is complete, fully assembled and

configured so that the Disk Operating System can be booted
in immediately on system power-up. Even a relatively inex-

perienced operator can have a complex BASIC program on-line

just seconds after the system is turned on. The ease of use,

high reliability, and large library of standard BASIC applica-

tions programs make the OSI Challenger System the first

practical and affordable small computer system for small

business, educational institutions, labs, and the personal
computerist.

PRICES:
Challenger System, complete as stated above with terminal

and monitor $2599°°
As above without terminal. Specify RS-232 or 20ma loop

and baud rate $209900
IMPORTANT NOTE:
One of the most important features of the Challenger System

is that it is not really "new ". OSI has been delivering the basic

circuitry of the Challenger since November 1975 and the floppy

disk since June 1976. The only thing new is the total integration

of the components as a complete, simple to use, fully-assem-

bled, small computer system.
For more free information and the address of the OSI

Computer Dealer or representative in your area, write to:

OSI; Dept. S; Hiram, Ohio 44234 or enclose $1.00 for the full

OSI catalog which contains kits from $134 and fully assembled
computers from $439.

Ohio Scientific Instruments
11679 Hayden Street, Dept. S, Hiram, Ohio 44234 oi



Build a

Pulse Generator

...a useful hardware test aid

Bob Grater

Lockheed Space Systems
Sunnyvale CA 94086

George Young
Sierra High School
Tollhouse CA 93667

1/2 7413

JIM

Fig. 1. Basic circuit.
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Fig. 3. Audio Frequency and
Radio Frequency Pulse Generator

schematic diagram.

FINE

IK
iwv-

£> -"OUTPUT

COARSE

1000

Enclosure and front panel for the pulse generator.

Fig. 2. Pulse Generator.

What is it? Well it's a

super simple, "super

cycle/' almost foolproof

audio and radio frequency

pulse generator, with a wide

range of applications. What
happened? Well Bob spotted

the circuit in the design of a

new telemetry test unit, sent

it to George. George pounded
and expounded on it, and

hence this article. But why
the "Super Cycle?" Some of

us diehards love to plug

cycles whenever we can, with

all due respect to Mr. Hertz.

Fig. 1 shows the funda-

mental circuit. Any of the

members of the Schmitt-

Trigger family will work, the

7414, 7413, 74132, and

8T16. On the multiple input

gates, all of the gate lines

must be tied together, and

since there are several individ-

ual gates in one package, one

of the other gates may be

used as a buffer if you wish.

The Schmitt-Trigger uses a

hysteresis, or backlash effect.

To put it in simpler terms,

the turn-on voltage for the

gate is higher than the turn-

off voltage, typically about

800 millivolts. This is what

causes it to oscillate when the

feedback resistor is put

between the input and out-

put.

In Fig. 2 George has

whipped up a multiple range

pulse generator that he has

had operating from about

1/10 PPS to 15 MHz. In fact,

a 68 pF capacitor was tried,

and the circuit operated up to

30 MHz. You may select your

own values of capacitance to

allow for overlapping each

range.

Now, Fig. 3 shows how to

really complicate a simple cir-

cuit. What we have here is

two separate Schmidt-Trigger

oscillators. One operating at

audio frequencies and one at

rf frequencies. We can feed

both of these frequencies into

a NAND gate and come out

with modulated rf. This

might seem to some out of

the realm of a computer
oriented publication — not

so! Remember those 1 MHz
and 2 MHz clocks on your

CPU board? Well, what comes
out of this little bugger is a

positive going square wave
(well it's almost square) that

is great for clocking all sorts

of goodies. And if that gets

boring, you can always jam

your neighbors AM radio

with it — playing different

tones with the modulation

should drive him right up the

wall!

Referring again to Fig. 3:

The entire circuit can be

packaged in a 2 x 3 x 4

mini-box if miniature
switches and controls are

used. The photo shows the

finalized version George came

up with. If you use a 74132
Quad -NAN D-Schmitt-Trigger

(what a mouthful), you can

do the whole thing with just

one chip.

In any case, the basic cir-

cuit will provide a quick-and-

dirty clock, with a fairly

decent waveform in an emer-

gency.
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Don Lancaster

SYNERGETICS

A TVT For

Your KIM

... at a price you won't believe

Here is the great happen-

ing in TVT technology

you have long been waiting

for. Take a small, single-sided

PC card with SIX integrated

circuits on it, plug it into

your KIM-1 or other micro-

computer and display up to

several thousand upper and

lower case characters of your

choice, all on an ordinary TV
set with minimum modifica-

tions. Despite its "all the bells

and whistles" performance,

the cost of this new TVT
approach is so ludicrously

low that there's no comparing

it with anything previously

available. If you're a real

dyed-in-the-wool scrounger

letch your own boards, steal

sockets and connectors, burn

your own PROMs, etc. . . .),

you can put this together for

around nine dollars plus the

rapidly dropping cost of a

character generator IC!

Complete kits and ready-

to-go units are also available

commercially, at somewhat
higher but still unbelievable

prices.

This new TVT develop-

ment uses the microcomputer

to do practically all of the

system timing and control

involved in a video display.

This reduces the remaining

interface circuitry to three

hex inverters, two baby

PROMs, and a character gen-

erator. Your computer alter-

nates its compute and display

modes, just as your KIM-1

now alternates between

computer and keyboard

modes. With fancy enough

software, you can make this

alteration nearly or com-

pletely transparent. More

simply, you let the screen go

blank when the computer is

busy and doesn't want to talk

to you anyway.

An entire book could be

written on this whole new
TVT ballgame. In fact . . . the

book is called Microprocessor

Based Video Displays, and

Sams will print it. What we'll

do here is lift just enough out

of the book to show you how
to build a video display for

your KIM-1. The particular

circuit is called a TVT-6L (L

for lower case) and we'll

show you how to build dis-

plays of 16 lines of 32 char-

acters, 13 lines of 64 charac-

ters, and 25 lines of 64

characters, along with a fancy

full-performance cursor that

includes scrolling, erase to

end of screen, full motions,

and the usual goodies. The

larger displays will take more

memory than the bare bones

KIM-1 has, so we'll show you

one way to go with a KIM-1

and KIM-2 (4K add-on RAM)
pair of cards.

How It Works

The block diagram of the

TVT-6L is shown in Fig. 1a.

An area of your microcom-

puter's regular memory is

reserved for your display. On
the minimum KIM-1, a 512

character, 16 x 32 display on

pages 02 and 03 is a good

starting point, although the

TVT-6L card can work with

any contiguous memory
block from 0000 to 0FFF.
Since the KIM uses parts of

page 00 and 01 for its operat-

ing system, these usually

aren't available for alphanu-

meric display use. For the

larger displays with added

RAM, memory locations

from pages four through

seven or else four through ten

(0400-07 FF or 0400-0AFF)

are a good choice.

Besides these display

memory pages, you'll need a

place to put the SCAN pro-

gram that tricks the KIM-1

and a TV set into talking to

each other compatibly. Usual-

ly your SCAN program is

around ninety words long. On
the KIM-1, this is easily

stuffed into the leftover

scratchpad RAM starting at

1780.

Our DECODE read only

memory is the heart of our

TVT circuit. This PROM is

activated by sending it an

address from 2000 to EFFF.
When activated, the DECODE
memory causes a companion

SCAN memory to force the

microcomputer into a scan

mode that advances the

CPU's program counter 32,

64, or some other number of

selected steps, advancing once

each microsecond, binary

counter style.

During this active horizon-

tal scan time of usually 32 or

64 microseconds, all the

memory in the microcom-

puter is sequentially inter-

rogated on a one memory slot

per microsecond basis. A new
upstream tap is added to the

memory to be displayed that

always outputs data to the

TVT-6L circuit, even and

particularly when the display

memory does NOT have

access to the data bus.

So, during a scan mode,

the display memory outputs

characters to the TVT even

though it does not have con-

trol of the data bus. The

characters have the format

shown in Fig. 1b, with an

ASCII character using up the

lower seven bits of the

memory word. An optional

cursor bit is placed on bit

eight if wanted or needed. A
zero in bit eight does nothing;

a one optionally displays a

winking cursor under both

software and hardware con-

trol.

The lower seven bits of a

character that were sent from

the upstream tap go to a

character generator IC1. IC1

also receives some "what row
of dots do we want?" infor-

mation from the DECODE
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read only memory IC2. This

particular character generator

has an internal video shift

register to directly output

serial video in a 7 x 1 1 dot

matrix with descenders

format. The internal video

shift register in IC1 derives its

load and clock timing pulses

from the KIM system clock

02 by way of gated oscillator

IC6.

The serial output video

goes now to a new, simple,

and super-important circuit

called a bandwidth enhancer

in IC5. The bandwidth en-

hancer predistorts the output

video to exactly cancel the

way your TV set is going to

try and mess it up. With this

circuit, it's a simple matter to

output several thousand char-

acters per frame and still stay

within the ordinary video

bandwidth of a plain old TV
set. Our bandwidth enhancer

simply makes the dots longer

than the undots, with the

amount of lengthening set by

a CLARITY control that is

tuned to your TV for the

sharpest and brightest dis-

play.

Meanwhile, two other out-

puts from the DECODE
memory IC2 go to a position

delay circuit in IC4 to pro-

vide horizontal and vertical

positioning. The delayed sync

signals are combined with the

enhanced video in video com-

biner IC5.

IC5 gives us two outputs.

One is the usual monitor out-

put with grounded sync tips

and +2 volt white level, used

with monitors and com-

pletely preconverted TV sets.

Our second TV output is

translated upwards to put the

white level at +4 volts, the

usual bias level needed to go

directly into the base of the

first video amplifier transistor

in a portable, transformer

operated, solid state, black

and white TV. Thus, our TV
output greatly simplifies

direct video interface. As Fig.

7 will show us later on, all

you do is rip off the head-

phone jack and use it as an

automatic video changeover

switch, defeat the sound trap,

and that's all you need — at

KILOBAUD does it!!

A TUT for your KIM «ith:

+ UPPER and lo«er case
+ Scrol

I

ing cursor
+ Only SIX IC's
+ Total software control
+ Ful I Interlace

Up to 3328 characters
Win i sua TU sods

At a price you're just not
going to Pel ieve!

/*2 CLOCK

ADDRESS

1
MEMORY
TO BE
DISPLAYED

NEW
UPSTREAM
TAP

CS

•1
:

GATED
OSCILLATOR
IC6

CLOCK

LOAD

CURSOR
BLINKER
IC4

DECODE
ENABLE *

n.

CLARITY

DOT MATRIX
CHARACTER
GEN ICI

OFFSET
GENERATOR
D5-D8

BANDWIDTH
ENHANCER
IC5

R/W-

VIDEO
COMBINER
IC5

POSITION
DELAY
IC4

H V
POSITION

H SYNC

V SYNC

O TV
<J OUTPUT

SS V,DE0
<£> OUTPUT

TVT-6L
MODULE

KIM -I OR OTHER //P SYSTEM
•—•*•*+*• IIIIIWI' l l MM IIM P

Fig. la. TVT-6L Block Diagram. The CPU does all the work.

least for the 16 x 32 display.

Three switches on the

TVT-6L let you program the

module to suit your particu-

lar needs. One switch picks

32 versus 64 character lines

when used with suitable scan

software. A second switch

gives you a choice of no

cursor or of a winking under-

line cursor under software

control. The final switch is

I * CURSOR
0*N0 CURSOR "\

OPTIONAL
CURSOR
BIT

ASCII
BIT 7

ASCII
BIT 6

ASCII
BIT 5

ASCII
BIT 4

ASCII
BIT 3

ASCII
BIT 2

ASCII
BIT 1

DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO

Fig. 1b. Data bus definitions.

the neatest one to watch

since it gives you a choice of

all upper case or mixed upper

and lower alphanumerics.

Scanning

A SCAN program activates

the DECODE memory once

each horizontal line, which
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Fig. 4. TVT-6L printed cir-

cuit board layout (full

size).

results in serial video being

output for that particular

line. If the program calls for a

blank or retrace scan, all

zeros are output, resulting in

an all-black line. After a hori-

zontal scan, the scan program

computes the character and

row information needed for

the next line, and continues

this way, on through one

composite frame of fully

interlaced video.

The design of a scan pro-

gram is extra tricky since you

have to control the exact

number of microseconds

everything takes to keep both

the computer and the TV set

happy. But once the scan

program is designed and

debugged, it's nothing but

several dozen words of RAM
or ROM available when
needed to output the con-

tents of the memory pages as

video.

All our scan program does

is cause the pages of memory
reserved for characters to

appear on the screen. The

SCAN program has absolutely

nothing to do with how the

characters get onto or off of

that memory, and couldn't

care less. Your ordinary

GROUND

SPARES

1.0 MHz
CLOCK

DATA
FROM
DISPLAY
MEMORY
UPSTREAM
TAP

DISPLAY
MEMORY
CS

DECODE J
ENABLE

ADDRESS
LINES
0.6-II

NOT USED

2 5
BLACK U.. + 2

SYNC

5V @ 2A

ALL DIODES - IN4I48

I GND • GROUND (2)
• TEST POINT ]

HR- HORIZONTAL RATE
VR« VERTICAL RATE
LD-LOAD
RV'RAW VIDEO

PINI4.IC4 5-6 CV- COMPOSITE VIDEO
PINI6. IC2-3 L CK' VIDEO CLOCK
PIN 3.22. ICI

Fig. 2. TVT-6L Schematic.
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WORD NOTES 7 6 15 4 3 2 1

LDY 240e a cd ; a cd cd CD CD CD

I

" a ;a CD CD CD

2
It M a cd j a cd cd CD CD CD

3
M M a cd ; m» cd en CD CD CD

4 H « a CD ; a CD CD CD CD CD

5
M N m cd ; a cd cd CD CD CD

6 M H a ;aao CD CD CD

7 M m o ; aao CD CD CD

8 H M 1 CD ! a CD CD CD CD CD

9
m m a cd

;
a CD CD CD CD CD

10 M H a cd
; a cd cd CD CD CD

i I

H M ;aaa CD CD CD

12
II H a cd ; a CD CD CD CD CD

13
H M a cd ! a cd cd CD CD CD

14 M M a CD | a CD CD CD CD CD

15
H « a cd ; a CD CD CD CD CD

16
M H a CD ! a CD CD CD CD CD

17 M m ! CD CD CD

18
H H a cd ; a CD CD CD CD CD

19 H N 1 CD ! a CD CD CD CD CD

20 ll II a CD ] a CD CD CD CD CD

2i II M a CD ', a CD CD CD CD CD

22 H II a ; CD CD CD

23 H M a CD | a CD CD CD CD CD

24 M cd; CD CD CD

25 m a m» cd | a cd cd CD CD CD

26 M M ; CD CD CD

27 H U a cd ', mi cd cd CD CD CD

28 N N a cd ', mi cd cd CD CD CD

29 M H WM CD ; mM CD CD CD CD CD

30 II M WM CD ', mi CD CD CD CD CD

31 RTS I40e CD mi ' mM CD CD CD CD CD

NO. 52 DRILL (18)

NO. 40 DRILL (4)

NO. 54 DRILL (9)

Fig. 3a. Truth Table for SCAN
PROM, IC2.

WORD NOTES 7 6 5 4 3 ! 2 1

NORMAL 100 cd *m CD CD CD ! CD CD CD

1 NORMAL 100 CD a CD CD CD ! CD CD CD

2 BLANK 040 CD CD 1 CD CD i
CD CD CD

3 LINE l 041 CD CD a cd cd;
4 LINE 2 042 CD CD B CD CD 1 CD a CD

5 LINE 3 043 CD CD a cd cd
i
cd mi mi

6 LINE 4 044 CD CD mi cd cd ; a CD CD

7 LINE 5 045 CD CD
]
a cd a

8 LINE 6 046 CD CD |
a a cd

9 LINE 7 047 CD CD wmcDCD
;
mMmMmn

10 LINE 8 050 CD CD mM CD mi \ CD CD CD

II LINE 9 051 CD CD !
12 LINE 10 052 CD CD a cd a ; cd a cd

13 LINE II 053 CD CD mM cd wm ! cd mM a
14 V SYNC 120 cd a CD mi CD \ CD CD CD

15 NORMAL 100 cd a CD CD CD
J
CD CD CD

16 NORMAL 300 m ma CD CD CD \
CD CD CD

17 NORMAL 300 a a CD CD CD | CD CD CD

18 BLANK 040 CD CD CD | CD CD CD

19 LINE 1 04l CD CD mi cd cd ; CD CD mi

20 LINE 2 042 CD CD 1 CD a CD

21 LINE 3 043 CD CD !aaa
22 LINE 4 044 CDCDjaCDCDjBCDCD
23 LINE 5 045 CD CD ;
24 LINE 6 046 CD CD mM cd cd ;

a a cd

25 LINE 7 047 CD CD a cd cd ] wmmM a
26 LINE 8 050 CD CD ;
27 LINE 9 051 CD CD

I

CD CD mM

28 LINE 10 052 CD CD a cd a ;
cd m cd

29 LINE 1 1 053 CD CD oa ; cd a a
30 V SYNC 320 wm a en a cd ; cd cd cd

31 NORMAL 300
. _^_j CD CD CD

;
CD CD CD

Fig. 3b. Truth Table for DECODE
PROM IC3.

NO. 67
DRILL
(ALL
OTHERS)

ONE RE0'D--MAKE FROM I.57MM SINGLE SIDED G-IO PC MAT'L

Fig. 5. Mechanical and drilling details for PC board.

KIM-1 firmware can be used

to load and dump memory to

cassette tape. Your internal

keypad can be used to put

messages onto the screen by

writing onto the memory
pages. This trick gives you a

zero cost ASCII keyboard

and encoder, but at the hassle

of having to write everything

in hex rather than ASCII

code.

For most uses, you'll want

to add an external ASCII

keyboard, entering on parallel

A inputs and interrupting the

Scan program every time you

want to change a character.

We'll be looking at a full

scrolling cursor program later,

Fig. 6. Components placement overlay.

but the important point now
is that you use whatever

ordinary KIM- 1 compatible

programs you like to fill and
empty the display memory
pages. Your separate Scan

program simply puts the

memory pages on the screen.

This way, you have total

access to the screen memory
at any time for any reason.

Things like a displayed real

time clock are trivial, and you

can load and dump characters

at a fantastic rate. With a

simple Hex-to-ASCII adapter,

you can also display op-code

directly instead of alphanu-

meric characters. Note that

this new TVT approach isn't

DMA (Direct Memory Ac-

cess) with its related drivers

and access hassles. Your
character memory is, looks,

feels, and tastes just like any

other memory in the micro-

computer, since we've kept

our upstream tap a secret

from the CPU.

Building It

Fig. 2 shows you the

schematic along with its parts

list, while Fig. 3 gives you the

truth tables for the DECODE
and SCAN read only mem-
ories. Note that these are

Tri-state 32 x 8 PROMs.
Their programs obviously

change if you use a system

different from the KIM-1.

You'll find a full size

printed circuit layout in Fig.

4, along with the mechanical

and drilling details of Fig. 5.

Components are located per

the overlay of Fig. 6.

Start construction with

the jumpers, using sleeving

where shown. Follow this up

with the nine test points and
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C1

C2, 6, 8
C4
C3, 11, 12

C5
C7
C9
C10
C13, 14

C15
D1-9

IC1

IC2

IC3

IC4

IC5

IC6

J1,2
R1. 15, 16
R2
R3, 4
R5
R6
R7
R8
R9
R10, 11

R12
R13
R14
S1-3

MISC:

NOTE:

220 pF polystyrene

270 pF polystyrene

0.22 uF mylar

0.1 uF mylar (Disks OK for C1 1, 12)

130 pF polystyrene

.015 uF mylar

.0047 uF mylar

47 pF polystyrene

470 pF disk

.01 uF disk

1 N4148 or equivalent silicon computer diode. D1, D9 must
be quality units.

CG5004L-1 character Generator IC (STD Microsystems)

IM5600 or equivalent 32 x 8 Bipolar Tri-state PROM "SCAN"
IM5600 or equivalent 32 x 8 Bipolar Tri-state PROM "DECODE'
4584 CMOS Hex Schmitt Trigger (Motorola)

7405 TTL Hex open collector inverter

74LS04 LS TTL hex inverter

PC Mount Phono Jack, Keystone 571

1.5k, 1/4 watt carbon film resistor

680 ohm,
1k,

220 ohm,
3.3 Megohm,
150 ohm,
22 ohm,
100 ohm,
22k,

10k upright trimmer potentiometer CTS U201
100k,

500k,

SPDT miniature switch 3.17 mm pin centers

PC Board, etched and drilled per Fig. 4; Test Point

Terminals (9); PC Sockets, 24 pin (1), 16 pin (2), 14 pin (3):

Matching connector ( Amphenol 225 or equivalent);

Sleeving; jumper material; solder.

The following are available from PAIA Electronics, Box
14539, Oklahoma City, OK, 371 14:

PC Board, etched and drilled, #TVT-6LB, $4.00

Complete kit of all above parts #TVT-6LK, $59.95

Assembled and Tested TVT-6L, #TVT-6LAT, $75.00

KIM Coded Cassette, #TVT-6LC, $5.00

Complete Parts List, TVT-6L.

'CLARITY'
H POS"
'V POS"

BREAK
CONNECTION

1ST VIDEO
AMPLIFIER

TPI3

FROM
VIDEO
DETECTOR

4.08V 1

ADD RG-174 COAX

SET SHOWN IS

PANASONIC T-I26A
PHOTOFACT 1549-2

DEFEAT SOUND
TRAP BY LIFTING
HOT END OF
45MHz CRYSTAL XI4I

I

GROUND ONLY AT
VIDEO AMP END

EARPHONE JACK
(OLD CONNECTIONS
ALL REMOVED)
FROM TVT-6L 'TV'
OUTPUT

(0) DIRECT VIDEO MODS NEEDED FOR SHORTER LINE LENGTHS

YOKE
HORIZONTAL

NEW 022
MYLAR
CAPACITOR

BREAK
CONNECTION

EXISTING
WIDTH
COIL
NO L403

HORIZ
HOLD
L40I

NEW COIL
45 TURNS
NO 24 ON
1.27 cm NYLON
FORM

NEW SWITCH

REDUCING
WIDTH

CD

EXTENDING
HOLD RANGEO

R406
820

I8V

C4I5
65 M F

f l8V

(b) ADDITIONAL MODS THAT MAY BE NEEDED FOR 64 CHARACTER LINES

Fig. 7. Mods to TV set are greatly simplified thanks to already offset

"TV" output on TVT-6L. DO NOTATTEMPT DIRECT VIDEO ON A
HOT CHASSIS (NO POWER TRANSFORMER) SET!

the low profile IC sockets,

the switches, and the output

phono jacks. Finally, add the

resistors, pots, capacitors, and

diodes. Be sure to note the

polarity of each diode as it is

added. Use fine solder and a

small iron, and be sure to

carefully double-check for

any splashes or missed con-

nections.

Software

Table I shows us some

tested and workable KIM
software. Program 1-A is the

scan program for a 16 x 32
fully interlaced 51 2 character

display that can be moved
around as needed. Program

1-B is a dual program that

you can set up as 25 x 64 or

13 x 64 fully interlaced dis-

plays with larger characters.

Finally, Program 1-C gives us

a four-in-one full perfor-

mance scrolling cursor. 1-C

accepts an external ASCII

keyboard on the parallel A
inputs and works with any of

the display formats by chang-

ing the key words as shown.

This particular cursor system

includes all the bells and

whistles, such as full, rapid

cursor motions in all direc-

tions, scrolling, erase to end

of screen, and so on. It takes

up most of page 01 in the

KIM-1. You can easily make

the cursor program longer for

super fancy editing or shorter

for a minimum sequential

loading, per your choice.

Modifying your KIM

Table II gives you a com-

plete listing of all pinouts on

the TVT-6L along with the

interface connections needed

for either a KIM-1 or KIM-2

interface. The actual com-

puter mods are outlined in

Fig. 8. For the KIM-1, you

add a connector along the top

and make wiring pencil direct

connections as shown. The

foil is cut in ONE place along

the 1 K memory chip select

line and a changeover switch

is added. With the switch in

the NORMAL position, the

chip select is driven from K0
as usual. In the TVT position,

the chip select line is driven

from the TVT's CSO line,

which is a negative logic OR
of KO and the TVT's scan

access.

For larger displays, you'll

need extra memory. Fig. 8b

shows us the modifications

for a KIM-2 memory. These

mods first convert the KIM-2

decodings so that the KIM-2

works on the second, third,

fourth, and fifth "K" of

memory, or addresses

0400-1 3FF. Only addresses

0400 through 0FFF may be

used for TVT page storage,

although the remaining space

is available for other com-
puter use. The rest of the

KIM-2 mods are similar to

those on the KIM-1.

Even if you are going to

use extra memory (who

isn't?), convert the KIM-1

anyway as it is the simplest

and best way to get started

with your video displays. The

changeover switch lets you

run with the TVT-6L out of
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Closeup of TVT-6L module. Three of the six! ICs used are hex

inverters. Switches give choice of line length, upper and lower case,

cursor. Twin jacks give either monitor video or already-translated TV
video. Both outputs are enhanced for minimum bandwidth needs.

Module is adaptable to many popular microprocessors and microcom-

puters.

the socket. In one position,

the computer works normal-

ly; in the other, it will work

as a TVT or transparently so

long as the TVT is in the

socket and so long as memory
locations 2000 to EFFF are

not called.

Uf
* ;

' • :

tttftMtitiflUmi

TV Mods

The TV output with its +4

white bias level greatly simpli-

fies your direct video inter-

face. Fig. 7 shows how to

"borrow" the headphone jack

on a Panasonic T126A and

convert it into an automatic

video changeover switch. The

only new parts needed are

two short pieces of miniature

coax. The sound trap is

defeated by lifting the hot

end of the 4.5 Megahertz

crystal.

This type of conversion

works on any small screen,

solid state TRANSFORMER
OPERATED portable B and

W television set, so long as

the set needs a bias voltage

around +4 volts at the input

to the first video stage.

In order to use the 64

character displays on an

ordinary TV without exten-

sive video bandwidth changes,

the television's horizontal

frequency is run much lower

than normal, around 11 kHz.

This means that you'll most

likely need a width and hold

modification for 64 or other

long character lines. On the

set shown, you can use a coil

of 48 turns of #24 wire on a

1.27 cm diameter nylon form

in series with the existing

The KIM-1 with a difference.

Cable at top delivers enhanced
video direct to your TV set or

monitor.

width coil. A new hold mylar

capacitor of one third the

normal value, or .022 uF, is

added in parallel to C409 to

extend the hold range down-
wards.

Note that the reduced

horizontal frequency and

reduced width are only

needed on 64 character lines.

The shorter 32 character lines

run at normal horizontal

speed. This tradeoff buys us a

lot in the way of being able

to scan characters with the

CPU in the first place and

eliminates any need for video

bandwidth extension, so it is

well worth the simple and

reversible mods needed. Clip-

on RF modulators can also be

used as shown in the TV
Typewriter Cookbook and

Microprocessor Based Video

Displays, again thanks to the

reduced horizontal rate with

long line lengths.

With any TV modification,

be sure to have a SAMS
photofact on hand and get

expert help if you've never

done a video input conversion

before. NEVER ATTEMPT
DIRECT VIDEO INTO A

HOT CHASSIS OR TRANS-
FORMERLESS TELEVI-
SION SET.

Initial Checkout

Always have a good oscil-

loscope on hand for your

initial checkout, and always

do your first check on a

KIM-1 in the 16 x 32 utility

scan program 1A mode.

Don't worry about doing any-

thing initially except display-

ing code that already happens

1. Add a new 36 pin, single readout connector along the top of the

KIM-1 above the crystal. Small "L" brackets can be added to use

existing holes.

2. Make short and direct wire connections as shown in Table II. Use a

wiring pencil for all connections except +5 and GND, which should be

short lengths of #18 wire.

Do not use ribbon cable or attempt extending the TVT-6L.

3. Break ONE foil run as shown, and add a DPDT changeover switch:

DECODE ENABLE
PIN 12, U9

MEMORY CS
PIN 13, U5-UI2

^TVT
TVT-6L

< DEN ) 17

KIM

KIM
EXPANSION

-C 20

^^ < CSO ) 16

>"*
EXTERNAL
GROUND

^X
< CSI ) 15

CUT y ko [

FOIL pin I, U4

REMOVE ALL EXTERNAL
CONNECTIONS FROM
KIM I APPLICATIONS "K"

With the switch in the TVT position, operation is totally transparent so

long as the TVT-6L is in its socket and addresses 2000-EFFF aren't

called.

Fig. 8a. Modifying your KIM-1 for the TVT-6L.

1. Add a new 36 pin, single readout connector along the left edge of

the card, the side away from the regulator. Small "L" brackets can use

existing holes if one of the handle eyelets are replaced with a #6 screw.

2. Make short and direct wire connections as shown in Table II. Use a

wiring pencil for all connections except +5 and GND.
3. Break TWO foil leads as shown, and add a DPDT changeover switch:

TVT-6L
KIM-2

KIM I "• C 3 )

EXPANSION
20

(MODIFIED)
OR +5

APPLICATION
K •««

(UNMODIFIED)

^ -
C DEN ) 17

PIN 2
U6

L

KIM-2
FROM K 5 >

£'d~E F APPLICATION
* ' * (DECODED I-4)

NEW
R

PIN 6
UI5

I CUT
FOIL

T̂VT
TVT-6L

T KIM

X\- CUT
|

FOIL

< CSO ) 16

TVT-6L
< CSI ) 15

OLD CONNECTIONS
REMAIN

PREVIOUSLY
UNUSED
INVERTER

REMOVE ALL EXTERNAL
CONNECTIONS FROM
KIM-2 "BD SELECTED" 16

Note that we now have a new input pin on Connector 5 that is driven

by KIM-1 decodings K1, 2, 3, and 4 in parallel from Application

connector C, D, E, and F.

We also have a new output pin on Connector 3 that provides a ground

for the KIM-1 Decode Enable. This is connected to Application

Connector K on an unmodified KIM-1 and to Expansion Connector 20

or a KIM-1 modified per Fig. 8a.

Note further that BD SELECTED output Connector 16 is not used.

These modifications cause your KIM-2 to respond to addresses

0400-1 3FF. The program address switches are no longer used.

Fig. 8b. Modifying your KIM-2 for the TVT-6L.
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PRIME RADIX

PRESENTS
JM

WE DO IT WITH MIRRORS!
(and some very sophisticated state-of-the-art memory design)

BYTES
Your dream can be a reality with the Prime Radix Corporation's
64Ktm memory system at a very cost-effective price. And
because it is a standalone memory system, you've got the
advantage of greater flexibility not ordinarily available from
add-in memory. Some of the features are:

• The 64Ktm is fully buffered, presenting one TTL load to the
memory bus.

• The 64Ktm is digital group bus and ALTAIRtm bus
compatible. When ordering, you must specify the bus
architecture. A plugcard and cable will be furnished for the
particular bus architecture you specify.

• The minimum complement of memory is 40K BYTES, with

starting address locations at OK, 8K, 16K, or 24K. Switch-

able memory protect is in increments of 8K bytes on 8K
boundaries.

• The 64K™ comes assembled and tested with its own power
supply, attractively housed in an aluminum cabinet, ready to

• PRIME RADIX, INC. • P.O. BOX 11245

plug into your system with a choice of a freestanding or

19" rack mountable cabinet, 5" H x 18" W x 14" Deep.

Psuedo-static operation: on board refresh clock-generat<
provides processor independent refresh with no wait state]

The 300NS worst case access time enhances high spei

operation.

Power/fail detection circuitry and battery backup wi

provide non-volatile memory (batteries are optional at exti

cost).

The 64K™ has an expandable organization to other b|

word lengths.

40K
$1490 00

LIST PRICE IS AS FOLLOWS
48K 56K

$1580.00 $1670.00
64 K

$1750 00

Delivery will be made in the same sequence as orders ai

received. Please allow 3 to 6 weeks for delivery. Mastercharg|
and BankAmericard are accepted.

DENVER, COLORADO 80211 • (303) 573-5942 OR 433-5630

PRIME RADIX
COMPUTER SYNTHESIS

Print Name

Address

DIGITAL GROUP BUS
ALTAIRTM BUS

64K@ $1750.00

56K @ $1670.00

48K@ $1580.00

40K@ $1490.00

Check or M.O. enclosed

Charge BAC
Charge MC

(Please No C.O.D.'s or P.O.'s)

Make checks or money orders payable to

PRIME RADIX, INC
P.O. Box 11245

Denver, Colorado 80211
(303) 573-5942 or 433-5630

Credit Card Number

4 Numbers Above Name (MC)Good Thru

City State Zip N U Signature P-13



PrintYour Heart Out.
With help from the Digital Group, naturally.

Now, that small computer system you own or have been

considering for personal or business use suddenly be-

comes a lot more usable—with the addition of a full-size

impact printer from the Digital Group. A printer designed

for small computers that need big output (like yours).

With the Digital Group printer, you can print your heart

out... and it won't cost an arm and a leg. The Digital

Group printer is available for less than $500. That's

right—$500.

Just look at these specifications:

• Fast

—

120 characters per second

• 96 characters per line

• 12 characters per inch horizontal

• 6 lines per inch

• Makes up to 4 copies simultaneously

• Character set and pitch variable under software

control—double width characters, etc.

• 5x7 character matrix

• Ribbon has built-in re-inkers for a life of

10,000,000 characters

• Paper can be either a standard 8V2-inch roll, fanfold

or cut page
• Interfaces to 8-bit parallel ports

There are lots of capabilities and outstanding features of the

Digital Group printer. ..and (as always) the best news is

our price. Kit prices start as low as $495 for the printer and
interface card. It simply can't be beat.

Find out all the facts about the Digital Group printer now.

Just fill in the coupon below or give us a call for the details.

We think you'll find a place for our printer in your system

...and in your heart.

fto(%toD jjomqo) )
P.O. Box 6528
Denver, Colorado 80206

(303) 777-7133

Quick. I want to print my heart out.

Send me all the details on your full-size impact printer.

Name

Address

City/State/Zip.

D12 Please print.



to be on pages 02 and 03.

Center the three controls,

switch to "32", cursor OFF
and Lower Case OFF, plug

the TVT-6L into your KIM-1,
insert IC2 and IC3 only, and
apply power. Go through the

usual initialization, putting

the KIM-1 in its binary mode
with the interrupt returning

you to keyboard operation.

Then, try to operate the

KIM-1 with a simple program
on page zero to make sure the

chip select and decode enable

logic on the TVT-6L is pass-

ing things through properly
and transparently.

Now, check address 2000
with your keyboard monitor.

It should contain an A0. If it

doesn't, stop immediately
and find out why\ Check the

next 29 locations for more
AOs followed by two 60s
followed by another string of

30 AOs and so on. You
should now be able to write

and single step a simple pro-

gram that will transfer con-

trol from KIM to TVT back
to KIM again (see Example 1 ).

Your KIM-1 should start

at 0000, jump to 2000, index

sixteen times by twos to

201 E, return to 0003 and
stick there in the trap. Don't
go on till the KIM and TVT
can pass control back and
forth to each other.

Next, add IC6 and check
testpoints LD and CK with a

decent scope. The waveforms
should look exactly like Fig.

9. In particular, they should
be clean and stable. The clock

should have eight narrow
positive clock pulses between
load commands. Do not omit
checking these waveforms.

Add the rest of the ICs,

oooo
0003

JSR
JMP

20
4C

00
03

20
00

Go to TVT
Trap

Example 7,

Table I. Some software.

A. Program for a 16 line, 32 character per line Interlaced
TVT-6L Raster Scan:

uP — 6502
System — KIM-1

Start — JMP 17A6
End — Interrupt

Displayed 0200-03FF
Program Space 1 780-1 7d4

Ji

8 CLOCK PULSES BETWEEN
LOADINGS (SETS DOT SPACING)

r
30
NSEC"

1
80

kNSEC

Upper Address (178A0

0, 1, F
2
3
4
. (etc)
d
E

-1780
-1781
1784
1785

1786
1788
178b
178d

-178F
1791
1792
1795

1797
179A
179b
179d

17C1
-17C2
17C3
17C5

17C8
17CA
17Cd
17d0

17dl
17d3

"CK"

'LD"

^
1 h

JIJUULJULMJUIX
J~L_ n

t-3 V

)

+3 V

— 1000 NSEC ^r 50 NSEC

Fig. 9. Key high frequency waveforms. Clock "CK"
must be clean, jitter free, and have narrow positive
duty cycle shown.

Lower Address (1789)

V8 V4 V2 VI H16 H8 H4 H2 B
normal program (no tvt)
blank scan
scan row 1
scan row 2

scan row 11
vertical sync pulse

CLC
STA
PHA
PLA

BNE
JSR
ADC
CMP

BCC
TAX
LDA
ADC

STA
TXA
ADC
BNE

JSR
CMP
BCC
LDA

ADC
BCS
STA
LDX

LDY
DEY
BPL
BCC

STA
LDX
JSR
PHA

PLA
CLD
LDA
STA

LDA
STA
JSR
DEX

BMI
BPL

18
8d
48
68

dO
20
69
C9

90
AA
Ad
69

8d
8A
69
dO

20
C9
90
A5

69
B0
8d
A2

AO
88
10
90

8d
A2
20
48

68
d8
A9
8d

A9
8d
20
CA

30
10

(8A)

00
00
10
E0

F0*

(89)
IF

(89)

40
00

04
24
dA*
(EC)

7F
05*
(EC)
36

05

Fd*
05*

(EC)
37
IE

(17)

20

(17)

(17)

20

E0

E0

20

00
(89)

22
(8A)
00

Ad*
Ed*

(17)

(17)
20

Tape Ident — 6A
Program Length — 85 words

1 word page zero (EC)

Clear Carry
Store Upper Address
Equalize 10 microseconds

continued

continued
///Character Scans 0-11///
Increment Character Scan Counter
Character Scan Counter Overflow?

No, Scan next row of character
Save Upper Address
Get Lower Address
Increment Lower Address; Save carry

Restore Lower Address; Save carry
Get Upper Address
Reset Upper Address; add carry
Equalize 3 microseconds

///Blank Character Scan 12///
Is it the "17th" row of characters?
No, start a new row of characters
Get Interlace Word

Change Field via Carry bit
Jump if Even Field
Odd Field V Sync; Restore Interlace
Load Odd (short) #of blank scans

Equalize 31 microseconds
continued
continued

Jump if odd field

Even Field V Sync; Restore Interlace
load Even (long) #of blank scans
///lst V Blanking scan///
Equalize 9 Microseconds

continued
continued

Initialize Lower Address
continued

Initialize Upper Address
continued

///Rest of V Blanking scans///
One less scan

Start Character Scan
Repeat V Blanking Scan

NOTES: TVT-6L must be connected and both the SCAN and DECODE
PROMs must be in circuit for program to run.

Both 17AC and 17b8 require that page 00 be enabled when
page E0 is addressed. This is done automatically in
the KIM-1 decode circuitry.

Location 00EC on page zero is reserved as an interlace storage
bit.

Step 1788 goes to where the upper address stored in 178A and
the lower address stored in 1789 tells it to. Values in
these slots continuously change throughout the program.

For a 525 line system, use 17b0 34 and 17bC 35 and a KIM-1
crystal of 992.250 kHz. This is ONLY needed for a video
superposition or tilting applications; the stock 1 MHz
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crystal is used for ALL OTHER uses.

Normal program horizontal frequency is 15,873.015 kHz;

Vertical 60.0114. 63 microseconds per line, 264.5 lines

per field; 2 fields per frame 529 lines total.

TVT-6L switch must be in the "32" position.

( ) Denotes an absolute address that is program location

sensitive.

* Denotes a relative branch that is program length sensitive.

TO DISPLAY OTHER PAGES, USE:

FLOWCHART 16X32 INTERLACED SCAN TVT-6L NO 6A

PAGES
DISPLAYED 17A3 17C9

TVT
CONNECTION

0000-01FF
0200-03FF
0400-05FF
0600-07FF

22
24
26
28

20
22
24
26

KIM-1
KIM-1
KIM-2
KIM-2

0800-09FF
OAOO-OBFF
OCOO-ODFF
OEOO-OFFF

2A
2C
2E
30

28
2A
2C
2E

KIM-2
KIM-2
KIM-2
KIM-2

FOR HIGHER PAGES, MOVE CONTENTS TO 0200-03FF
or 0400-05FF

DO
CHARACTER
SCAN

COMPUTE NEW
CHARACTER
LINE ADDRESS

(1780178b)

(I78d-I78F)

( 1791 - I79F)

(I7A2I7A4)

ODD (I7A6-I7A8)

EVEN ODD
FIELD FIELD
V SYNC 8 V SYNC a
SETUP SETUP

(I7bl-I7bb) (I7AC-I7b6)

( I7bd- I7d0)

B. Program for a 1 3 line or a 25 line, 64 character per line

interlaced TVT-6L Raster Scan:

uP — 6502 Start — JMP 17bF
System — KIM-1, 2 End — Interrupt

Displayed 04C0-0AFF
Program Space 1780-17E2

Upper Address 1788 Lower Address 1787

* * * * PH PL V8 V4

TARTj

I

17bb
17bd
17bF
17C2

17C4
17C6

BPL
BCS
STA
LDX

LDA
STA

10
bO
8d
A2

A9
8d

Fd*
OF*
(EC)
OF

34
(81)

V2 VI H32 H16 H8 H4 H2 "3

0.1, F
2

— normal program (no tvt)

— blank scan
3 — scan row 1

4 — scan row 2
Ptf*

pulse
d
E

— scan row 11
— vertical sync

1780
1782
1785
1786

LDA
STA
NOP
JSR

A9
8d
EA
20

(24)
(88)

00

(17)

20

1789
178b
178d
178F

ADC
CMP
BCC
PHA

69
C9
90
48

20
EO
F3*

1790
1793
1795
1798

LDA
ADC
STA
PLA

AD
69
8d
68

(87)
3F
(87)

(17)

(17)

1799
179A
179d
179F

NOP
JSR
ADC
CMP

EA
20
69
C9

OC
40
2b

20

17A1
17A3
17A5
17A7

BCC
LDA
ADC
BCC

90
A5
69
90

dF*
(EC)
7F
OF*

17A9
17AC
17AE
17b0

STA
LDX
LDA
STA

8d
A2
A9
8d

(EC)
OE
24
(81)

EO

(17)

17b3
17b5
17b8

. 17bA

LDA
STA
LDY
DEY

A9
8d
AO
88

2b
(AO)
07

(17)

Tape Ident — 6B
Program Length 99 words +

1 word page zero (EC)

EO

(17)

Initialize Upper Address
Store Upper Address
Equalize 2
///Character Scans 0-11////

Increment Character Gen by 2

Is it scan 12 or 13?
No, Do next character scan
Save Upper Address

Get Lower Address
Increment L; Set C on V2 Overflow
Restore L; save carry
Get Upper Word

Equalize 2
///Blank scans 12, 13///
Add Carry; Reset Upper Address
Was this the last line of characters?

No, Scan a new line of characters

Get Interlace Word
Set Carry if Odd Field Finished

Start Even Field if Carry Set

Even V Sync + Replace Interlace

Load Even #VB Scans -2

Initialize Even Upper Address
continued

Initialize Even Character End Compare
continued

Equalize 41 microseconds
continued

continued
Skip if Even Field

Odd V Sync + Replace Interlace

Load Odd #VB Scans -2

Initialize Odd Upper Address
continued
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L
r

NOTES:

17C9
17Cb

LDA
STA

A9
8d

17CE
17dl
17d3
17d6

JSR
LDA
STA
BMI

20
A9
8d
30

17d8
17d9
17dA
17dd

CLD
NOP
JSR
DEX

d8
EA
20
CA

17dE
17E0
17E1

BMI
CLC
BPL

30
18
10

3b
(A0)

3F
CO
(87)
00

00

AO*

F5*

(17)

20

(17)

20

Initialize Odd Character End Compare
continued

///lst V Blanking Scan/////
Initialize Lower Address

continued
Equalize 3 microseconds

Equalize 4 microseconds
continued

///Rest of V Blanking Scans///
One Less Scan

Start Character Scan
Clear Carry
Repeat V Blanking Scan

TVT-6L must be connected and both the SCAN and DECODE
PROMS must be in circuit for program to run.

Both 17A9 and 17bF require that page 00 be enabled when
page E0 is addressed. This is done automatically in
the KIM-1 decode circuitry.

Location 00EC on page zero is reserved as an interlace
storage bit.

Step 1786 goes to where the upper address stored in 1788
and the lower address stored in 1787 tells it to.
Values in these slots continuously change throughout
the program.

Values in slots 1781 (Upper address start) and 17A0
(Character end compare) alternate with the field being
scanned.

Horizontal Scan Frequency = 11.494 kHz. Vertical
frequency = 60.0222 Hertz. 87 microseconds per line
191.5 lines per field; 2 fields per frame, 383 lines
total.

TVT-6L switch must be in the "64" position.

( ) Denotes an absolute address that is program location
sensitive.

* Denotes a relative branch that is program length sensitive.

Program may be used for 13 x 64 large characters or 25 x 64
small characters by changing the following slots:

13x64 25 x 64

178A
17Ad
17Af
17b4

10
14
24
28

20
0E
24
2b

17C3
17C5
17CA

15
24
28

OF
34
3b

(I7b8-I7cd)

07bF)

f START ")

ODD
FIELD
V SYNC a
SETUP

DO
CHARACTER
SCAN

COMPUTE NEW
CHARACTER
LINE ADDRESS

NO

ODD

(1780 1789)

(I78D-I78E)

(I78F-I79E)

(I79F)

EVEN
( I7A3I7A8)

(I7A9-I7bc)

(I7CE- I7dd)

(I7d£-I7E2)

FLOWCHART 13X64 OR 25X64 INTERLACED SCAN N0 6B

C. Program for a Four-in-One full performance Scrolling Cursor:

uP — 6502
System — Kim 1,2

Start — IRQ
End— RTI

Program Space 01 00-01dF
+ Two words page zero (ED,EF)

Input to parallel Word A A7 A6 A5 A4 A3 A2 Al
J
IRQ

10 usee.

Clear — CAN (18)
Carriage Return — CR (Od)
Cursor Up — VT (0b)
Cursor Down — LF (0A)
Cursor Left — BS (08)

Cursor Right — HT (09)
Cursor Home — SOH (0A)
Scroll Up — DC1 (11)
Erase To End —ETX (03)
Enter — all characters and all unused

CTRL commands
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Enter via
IRQ

L
|
0147

10147

013E

015E

[0152

0194

10166

|0158

roiA7

|0147

|0175

0100
0101
0103
0105

0107
0109
010b
OlOd

010F
0111
0113
0116

0118
011A
011C
011E

0120
0122
0124
0126

0128
012A
012C
012E

0130
0132
0134
0136

0138
013A
013C
013E

013F
0142
0144
0147

014A
014C
014E
0150

OUT

|0142

I

014"

0158
015b
015E
0161

0164
0166
0168
0169

0142

f-016
A 016
-^=017

016b
016d

6F
2

014A

0184

014A1-

I
014A

0175
•0178
017A
017C

017E
0181
0183
0184

0186
0188
018A
h018C

018E
0191
H0192
0194

0196
0197
0199
K)19b

019d
019F
01A1
01A3

PHA
LDY
LDA
CMP

BCS
CMP
BCC
LDA

AND
STA
LDA
CMP

BCS
CMP
BEQ
CMP

BEQ
CMP
BEQ
CMP

BEQ
CMP
BEQ
CMP

BEQ
CMP
BEQ
CMP

BEQ
CMP
BEQ
CLD

JSR
BNE
JMP
JSR

LDA
ORA
STA
PLA

0151 RTI
0152 LDA
0154 ORA
0156 STA

JSR
JMP
JSR
JSR

BEQ
LDA
CLC
ADC

STA
BCC
JSR
JMP

JSR
LDY
LDA
LDY

JSR
BNE
CLC
LDA

STA
LDA
STA
BCS

JSR
SEC
BCS
LDA

SEC
SBC
STA
BCS

DEC
LDA
CMP
BNE

48
AO
A5
C9

bO
C9
90
bl

29
91
Ad
C9

bO
C9
FO
C9

FO
C9
FO
C9

FO
C9
FO
C9

FO
C9
FO
C9

FO
C9
FO
d8

20
dO
4C
20

bl
09
91
68

40
A5
09
85

20
4C
20
20

FO
A5
18
69

85
90
20
4C

20
AO
bl
AO

20
dO
18
A9

85
A9
85
bO

20
38
bO
A5

38
E9
85
bO

C6
A9
C5
dO

00
(EE)
04

3E*
02
3A*
(Ed)

7F
(Ed)
00
20

24*
18
30*
Od

30*
Ob
6E*
OA

3C*
09
2A*
08

75*
01
11*
11

3b*
03
73*

(d3)
06*
(75)
(C2)

(Ed)
80
(Ed)

(Ed)
IF
(Ed)

(d5)
(42)
(C2)
(Cb)

El*
(Ed)

20

(Ed)
03*
(d9)
(42)

(C2)
20
(Ed)
00

(d3)
F5*

03

(EE)
EO
(Ed)
bC*

(Cb)

FO*
(Ed)

20
(Ed)
Ad*

(EE)
01
(EE)
A5*

17

(01)

(01)
(01)

(01)
(01)
(01)
(01)

(01)
(01)

(01)

(01)

(01)

Save A
Reset Y Index
Get Cursor and test for range
Is cursor below maximum?

No, Home Cursor
Is cursor above minimum?
No, Home cursor
Get Old Cursed character

Erase Old Cursor
Replace character without cursor

Get New character from A parallel Int.

Is it a character to be entered?

Yes, go and enter character
Clear Screen?
Yes, go clear screen
Return carriage?

Yes, go return carriage

Move cursor up?
Yes, move cursor up
Move Cursor down?

Yes, move cursor down
Move cursor right?

Yes, move cursor right

Move Cursor left?

Yes, Move cursor to left

Home Cursor?
Yes, Home cursor
Scroll Up?

Yes, Scroll Up
Erase to End of Screen?
Yes, Erase to End of Screen
Assure Hex arithmetic mode

////Enter Character via Sub////
Did Screen Overflow?
Select Scroll or Wraparound
////Home cursor via sub////

////Restore Cursor////
Add Cursor to cursed character

Restore cursed character
Restore Accumulator

Return to Scan
////Carriage Return///(get cursor)

Move cursor all the way right

Restore Cursor

Increment cursor
Scroll or wraparound if needed; finish

////Clear///// (home cursor)

clear screen via subroutine

Finish
////Cursor Down////(get cursor)

Clear Carry
Move cursor down one line

Restore Cursor
Overflow of page?
Yes, increment next higher page
Scroll or wraparound if needed; finish

/////Scroll Up ////(home cursor)

Add offset to index
Get offset indexed character
Remove offset from index

Enter moved character and increment
Repeat?
Clear Carry
Set A to page of last line

Set Cursor to page of last line

Load A to start of last line

Set Cursor to start of last line

Finish if carry set

Clear last line

Set Carry
Restore cursor to start of last line

/////Cursor Up ///(get cursor)

Set Carry
Move Up one line

Restore Cursor
Underflow of page?

Yes, Decrement page
Set A to page below home page
Did screen underflow?
No, Finish

load program 1A, switch to

single step off, jump to 17A6

and hit GO. Your first check

should be that the program

will run, returning to the key-

board monitor when you hit

stop and picking up on go

again. Addresses should

always be within the program

bounds of being somewhere

between 2000 and EFFF or

somewhere between 1780

and 17d3.

Check test point VR for a

one microsecond pulse every

16.7 milliseconds. If your

scope has trouble with low

duty cycle waveforms, you

can try pin 6 of IC4, which

should be a one millisecond

or so pulse every 16.7 milli-

seconds. For the acid test,

switch to line sync. This pulse

is your vertical sync pulse. It

should wander around very

slowly with respect to the

power line sync. This pulse is

created both by the hardware

and your SCAN program.

Stop right here till you have

it there and stable.

Now, plug in your fully

modified TV or monitor to

the VI D output, or else a Fig.

8 modified TV to the TV
output. You should have a

random but stable display of

characters, along with some

weird control symbols. Posi-

tion them and sharpen them
with the controls. The

CLARITY control makes the

characters brighter in one

direction and sharper in the

other — pick what you like.

At this point you should have

a stable and attractive dis-

play. Use minimum contrast

for sharpest characters.

The rest should be down-

hill all the way. Check the

LCASE switch and the

CURSOR switch. Around

half the characters should

wink cursors at you, since the

cursor recognizes any bit

eight set as a cursor and since

you have a random page load,

rather than a page of charac-

ters with a single cursor loca-

tion.

If everything checks out so

far, you can now go on to

longer character lines, exter-

nal keyboards, cursor loading

(don't forget to load the IRQ

61



|
0147 -*()1A5

01A7
01A9
OlAb

-^-OlAd
-^-OlAF

Olbl
01b3

BEQ
DEC
LDA
CMP

BEQ
BNE
LDA
PHA

FO
C6
A9
C5

FO
dO
A5
48

AO*
(Ed)
FF
(Ed)

019d (EE)
014A 99*

(EE)

01b4
01b6
01b7
OlbA

LDA
PHA
JSR
PLA

A5
48
20
68

(Ed)

(Cb)

Olbb
Olbd
OlbE

-*01C0

01C2
01C4
01C6
01C8

STA
PLA
STA
BNE

LDA
STA
LDA
STA

85
68
85
dO

A9
85
A9
85

(Ed)

(EE)
88*014A

00
(Ed)
02
(EE)

01CA
i OlCb
A OlCd
* OldO

RTS
LDA
JSR
BNE

60
A9
20
dO

20
(d3)
F9*

01d2
01d3
01d5
01d7

RTS
STA
INC
BNE

60
91
E6
dO

(Ed)
(Ed)
06*

'

01d9
Oldb

' Oldd
1 OldF

INC
LDA
CMP
RTS

E6
A9
C5
60

(EE)
04
(EE)

(01)

(01)

Yes, Home cursor
///Cursor Left ///(decrement cursor)
Set A to page underflow
Test for page underflow

Change page if off page
Finish if on page
/////Erase to EOS ///(get cursor)
Save Upper Cursor location on stack

Get Lower Cursor location
Save Lower Cursor location on stack
Clear to End of Screen
Get lower cursor location off stack

Restore lower cursor
Get upper cursor location off stack
Restore upper cursor
Finish

///Subroutine-HOME CURSOR////
Set lower cursor to home value
Load A with home page value
Set upper cursor to home page

Return to main cursor program
///Subroutine-ENTER SPACES////
Enter space via character entry sub
Repeat if not to end of screen

Return to main cursor program
///Subroutine-ENTER AND INCREMENT///
Enter character and increment
Overflow of page?

Yes, Increment cursor page
Load A with page above display
Test for Overflow
Return to main cursor program

vector!), and so on, but don't

try too much at once. Always

get the utility 512 character

basic display up on a KIM-1

before trying anything fancy.

Thanks to the total software

control, once you are up and

working and confident,

there's practically no limit to

how fancy you get with your

display.

More details on all this will

appear in Microprocessor

Based Video Displays, along

with such options as a Hex-

ASCII converter that displays

Super Front Panel Op-Code
(your whole program at once
— how's that for a debug

aide?); color graphics options,

use of different character

generators, different micro-

processors, and so on. Watch
for it.

NOTES: For auto-scrolling use 0145 75. For wraparound, use 0145 47.

IRQ vector must be stored in 1 7FE 00 and 1 7FF 01.

Total available stack length is 32 words. Approximately
16 are used by operating system, cursor, and scan program.
Stack must be initialized to 01 FF as is done in KIM
operating system. For 30 additional stack locations,
relocate subroutines starting at 01 C2 elsewhere. For
total stack availability, relocate entire program elsewhere.

To protect page, load 00F1 04. To enable entry, load 00F1 00

Cursor address is stored at OOEd low and 00EE high on
page zero.

To display cursor, load 01 4d 80. To not display cursor, load
014d 00

* Denotes a relative branch that is program length sensitive

( ) Denotes an absolute address that is program location
sensitive

To match this program to the scan program, change the following
slots:

16 x 32 16 x 32 13 x 64 25 x 64
KIM1 KIM2 KIM2 KIM2

0200-03FF 0400-05FF 04C0-07FF 04C0-0AFF

0106 04 06 08 0b
010A 02 04 04 04
0155 IF IF 3F 3F
016A 20 20 40 40

0179 20 20 40 40
0185 03 05 07 OA
0189 E0 E0 CO CO
0198 20 20 40 40

01A0 01 03 03 03
01C3 00 00 CO CO
01C7 02 04 04 04
OldC 04 06 08 Ob

(0100)

(0105-
OlOb)

(0I0F-
0113)

(0116)

(01 IA)

(ONE)

(0122)

(0126)

(0I2A)

(0I2E)

(0132)

(0136)

(0I3A)

(0I3F)

(0142)

(0147)

( '*° )

FLOWCHART- -16X32 SCROLLING CURSOR

i

I MACHINE
„ 1 COMMAND ,

' i _i

'XLEAR\ r£S
. SCREEN

.

• • Mt
CURSOR

CLEAR
SCREEN

(0I5E) (0161-0164)

RETURN
** CARRIAGE

^ RETURN
I CARRIAGE

(0152-0150)

UP

(0I94-0IA3)

.CURSOR.

Rl<

.CURSOR..

cuksom
DOWN

(0166-0172)

(OI58-OI5b)

DECREMENT
CURSOR

(0lA7-0IAd)

HOME
. CURSOR .

ENTER
CHARACTER
AND
Nl "i WIN'

SCROLL
UP

ERASE
LAST LINE

(0I75-0I8D (0I83-0I8O

SAVE
CURSOR

CLEAR TO
END Or
SCREEN

RESTORE
'. IHVjR

(Olbl-0106) (0lb7) (OibA-OlcO)

-»i>

(AUTO SCROLL)

SCREEN)

(0144)

I

SCROLL (OI45-"75
M

)

WRAPAROUND (0l45-"47")

(015b)
LOAD NEW
CURSOR

(015b) (J^D
ENO
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Pin

1,2*

3,4,'
6*

7

8
9
10
11

12

13
14
15*

16*
17*

18
19

20
21

22
23

24
25
26
27*

28
29
30
31

32
33
34
35

36*

Ident

GND
NC
VCL
VD7

VD6
VD5
VD4
VD3

VD2
VD1
VDO
CSI

CSO
DEN
A11
A12

A13
A14
AB15
A5

A4
A3
A2
A1

DB7
DB6
DB5
DB4

DB3
DB2
DB1
DBO

+5V

Function

Ground Return - Heavy foil or wire

No Connection — reserved

Video Clock 02
Cursor from Display memory

ASCII B
ASCII B
ASCII B
ASCII B

ASCII B
ASCII B

ASCII B

it 7 from Display memory
it 6 from Display memory
it 5 from Display memory
it 4 from Display memory

it 3 from Display memory
it 2 from Display memory
it 1 from Display memory

Chip Select from Enable Decoding

Chip Select to Display Memory
Decode Enable to KIM
No Connection — reserved

Address Line 12

Address Line 13

Address Line 14

Address Line 15

Address Line 5

Address Line 4
Address Line 3

Address Line 2

Address Line 1

Data Bus 7

Data Bus 6
Data Bus 5

Data Bus 4

Data Bus 3

Data Bus 2

Data Bus 1

Data Bus

+5 Volt Supply

Load

8-A
KIM-1
Connections

8-B

KIM 2

Connections

— Expansion 22 Connector 1

1 LSTTL
1 LSTTL

Expansion U
Pin 12 of U5

Pin 4 of U10
Pin 2 of U3

1 NMOS
1 NMOS
1 NMOS
1 NMOS

Pin 12 of U6
Pin 12 of U7
Pin 12 of U8
Pin 12 of U9

Pin 6 of U3
Pin 10 of U2
Pin 2 of U2
Pin 6 of U2

1 NMOS
1 NMOS
1 NMOS
1 LSTTL

Pin 12 of U10
Pin 12 of U11
Pin 12 of U12
Pin 1 of U4

Pin 10 of U1
Pin 2 of U1
Pin 6 of U1
Pin 4 of U11

TTL Out
TTL Out

Pin 13 of U5-U12
Pin 12 of U4

Pin 2 of U6
Connector 3

1 LSTTL Expansion P Connector R

1 LSTTL
1 LSTTL
1 LSTTL
1 LSTTL

Expansion R
Expansion S

Expansion T
Expansion F

Connector S

Connector T
Connector U
Connector H

1 LSTTL
1 LSTTL
1 LSTTL
1 LSTTL

Expansion E

Expansion D
Expansion C
Expansion B

Connector F

Connector E
Connector D
Connector C

TTLTSOut
TTL TS Out
TTL TS Out
TTLTSOut

Expansion 8
Expansion 9
Expansion 10

Expansion 1

1

Connector 8

Connector 9
Connector 10

Connector 1

1

TTLTSOut
TTLTSOut
TTLTSOut
TTLTSOut

Expansion 12

Expansion 13

Expansion 14

Expansion 15

Connector 12

Connector 13

Connector 14

Connector 15

200 ma Expansion 21 Connector Y

NOTES: (See * Above)

Pins 1, 2

Pin 6

Pins 15, 16

Pin 17

Pin 27

Pin 36

Ground should be heavy foil or #18 wire - all other

connections are wire pencil short leads. Do not

use ribbon cables or attempt extension.

Video clock must load character generator only when

data output is stable and valid. Clock 02 on the KIM.

Chip select line from decoding to display memory

is broken by cutting the foil and then replaced with

a negative logic OR (positive AND) of the original

chip select and the TVT chip select. See Figure 8b.

Decode Enable output goes low when TVT is not scanning;

goes high otherwise. Decoding must be disabled during

active scans to allow SCAN memory access to data buss.

See Figure 8b.

Address line A0 is not used in the TVT module as the

SCAN memory indexes every second microsecond. A0

is used in the display memory addressing.

+5 power borrowed from computer. Extra noise on the

+5 line will cause skewed or akward characters; may

be fixed usually with extra bypassing. Use heavy

foil or #18 wire.

Table II. TVT-6L Interface.
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EXPANDER/EXTENDER BOARDS

WHO OFFERS THE GREATEST VARIETY OF
S-100 BUS-COMPATIBLE INTERFACES ???

NOT M ITS, NOTIMSAI, NOT PROCESSOR TECHNOLOGY BUT MINI MICRO MART I

SUPER VALUE S100Z80 CPU BOARD SCIENTIFIC CALCULATOR S-100
BOARDS
MINI MICRO MART has introduced a com-
pletely new scientific calculator board for the
S-100 system, using the MOS Technology
7529-103 calculator chip; greatly reduces soft-

ware overhead for all mathematical computa-
tions. Complete with software, in kit form,
order as C80-SCI 300 at $ 99.95 or assembled
and tested as C80-SCI 500 at $ 149.95.

16K S-100 MEMORY BOARD—
(from Digital Innovations) BEST VALUE ever

Illustrated below is our SUPER SPECIAL 16K
S-100 memory board, available in limited
quantities, at $ 399.95 in kit form or $459.95
fully assembled and tested. Order as ...

Illustrated above is the Digital Innovations' S-100 Z-80 CPU board, functionally C80-16K SPECIAL.
equivalent to the TDL ZPU — ONLY $169.95 in kit form.

*»«-

Now you can trade your Altair or IMSAI CPU board for an S-100 bus-com-
patible Z-80 CPU board. Mini Micro Mart makes available both the ZPU
board from TDL or a very similar CPU board from Digital Innovations. Ease
the burden of updating your 8080 system --trade with Mini Micro Mart. We
will allow $70 for your Altair CPU or $90 for your IMSAI CPU (condition
subject to inspection) towards the purchase price of $269.00 for the TDL
ZPU or $169.95 for a Digital Innovations Z80-S100 CPU board. Add $50 for
assembled and tested Z-80 CPU Boards.

WE
,P^y.

AND SELL USED ALTAIRS AND IMSAI's. Trade your Altair for
an IMSAI or for a MINI MICRO MART system. Many like-new, assembled
tested systems available.

YOUR CHOICE $49.95
1. 2708 PROM BOARD (10K) - Kit w/basic IC sockets. Any PROM address-

able anywhere in memory map. Order as C80-2708 2.

NOTE: Factory Prime 2708's, 1K x 8 erasable PROM's, REG. $98
MOW ON LY $49.95, with IC socket

2. 2K-1702A PROM BOARD - Kit w/basic IC sockets. Any PROM address-
able anywhere in memory map. Order as C80-I702-2.

FACTORY PRIME 1702A $ 8.95

3. 2-PORT PARALLEL I/O BOARD - Latching inputs and outputs. Order as
C80-P I/O.

4. SERIAL I/O BOARD - Kit uses UART, software addressable baud rates.
Order as C80-S I/O.

AUDIO CASSETTE INTERFACE ADAPTER for above (Byte Standard)
Add $19.95.

Any of above boards only $49.95 in kit form; available assembled and tested
at $40 additional per board.

ALSO AVAILABLE: 4 styles of prototype boards, extender board, 2 back-
planes, connectors, power transformers, scientific calculator board, audio cas-
sette board, digital cassette interface board, adapter boards, and others.

MEMORY BOARDS ALTAIR/IMSAI/SOL

C80-4K-300S Kit with 4K of 2102's ... $79 95
C80-4K-300LP Kit w/4K of 9 1 L02A's, LP 500ns, w/lC'ilock^Z'.'.'' $ 99*95
C80-4K-350LP Kit w/4K of 9 1 L02C's, LP 300ns, w/IC sockets $129.95

16,K STATIC MEMORY BOARD -Kit uses EMM 4200's, 250ns, extreme LP
w/IC sockets (very similar to MITS board). Order C80-16K-300 $479.95

MiniMicroMart
1618 James Street, Syracuse, N.Y. 13203, Phone: (315) 422-4467 M6

EXPA, 4-position Expander Board
EXPA-4 w/4 connectors
EXPB, 9 position
EXPB-9, w/4 connectors "

Extender Board, w/connector

> •

a

$10.95
34.95
17.95
41.95
24.95

NEW S-100 bus-compatible VIDEO INTER-
FACE KIT, 16x32 or 16x64, upper & lower
case, and limited graphics; software includes
cursor control, graphics and scrolling, etc.

Uses low-power memory.
Order as C80-VBA at

$149.95. (Assembled & tested, add $50.00.)

Illustrated above is our 10K 2708 Board
(C80-2708).

New IMSAI and other S-100 kits and assem-
bled units available from MINI MICRO
MART. Write for price quotations; include
stamped, self-addressed envelope.

Inquire about our special Boot Strap PROM
Board for Altairs andlMSAI's for only $34.95,
includes encoded PROM's. Send SASE'

Add $1.50 per board for shipping, handling &
insurance. IC socket sets available - not
included unless specified.

SURPLUS CATALOG - send self-addressed,
stamped envelope and specify SURPLUS
CATALOG in lower left-hand corner of
envelope.



The
BYTEDESTROYER

review of an

EPROM eraser

The BYTEDESTROYER.

In a conversation with Ray

Lyn, owner of the Byte Shop,

whom Don mentions in the

following article, I found out

several facts which will be of

interest to anyone reading it.

First, Ray said that instruc-

tions certainly should have

been included and apologizes

for their omission. Second, he

mentioned that a table of

exposure time shouldn't be

necessary because 30 minutes

is adequate for any and all

EPROMs. And last, but not

least, his store is no longer in

Campbell California (due to

two too many burglaries!).

The new address is 2626

Union Avenue, San Jose CA
95124. -John.

Photos by R.P. (Bob) Jones

Put your EPROM in the bottom of the box.

Don Parks

1039 Ivy Lane

Cary, NC 27511

A few parts in a two piece plastic box.

The BYTEDESTROYER
is used for erasing

ultraviolet Erasable Pro-

grammable Read-Only Mem-
ories (EPROM) and is sold by

the BYTE Shop in Campbell,

California. I ordered mine

mail order from the BYTE
Shop for $37.50 (plus post-

age). What you get for your

money is a few parts in a two

part plastic box. You put

your EPROM (1702A, 5203,

5204, etc.) in the bottom

part of the box (up to 48

EPROMs at a time), place the

top part of the box over the

EPROM, and switch on the

ultraviolet light. Six to ten

minutes later, your EPROM is

erased. No instructions came

with my unit — a table of

exposure times for various

EPROMs would be appre-

ciated!

Looking into the top cover

of the BYTEDESTROYER,
you note there is a General

Electric type G8T5 ultra-

violet lamp, a switch, and a

ballast transformer — really

not much to it. In operating

the unit, I have often had to

operate the power switch

several times to get the lamp

to start (turn on). Just below

the switch there is a label

warning: "Protect your eyes

from tube rays" (in other

words — don't look at the

lamp when it is on or you will

get sunburn of the eyeballs!).

In conclusion, the BYTE-
DESTROYER erases
EPROMs as advertised. I con-

sider the unit overpriced even

though it's the least expensive

I've seen. If I had it to do

over, I'd still buy it.
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Tom Rugg
1115 N. Beverly Glen Blvd.

Los Angeles CA 90024

Phil Feldman
1722 Brockton Ave. #10
Los Angeles CA 90025

BASIC Timing

Comparisons

information for

speed freaks

This is probably one of the most comprehensive execution

speed comparisons of the various BASICS available to the

hobbyists you've ever seen. Tom and Phil obviously put a lot

of effort into the article and I'm sure you'll find their results

as interesting as I did.

A side note concerning Imsai BASIC is in order. Imsai has

recently released a new version of their 8K BASIC (Version

1.4) which will not only have additional features such as PEEK
and POKE, and the ability to CALL assembly-language

routines, but will also overcome the problems mentioned in

this article. And in addition, they have a new Disk BASIC
compiler which should be of interest to a lot of people. —
John.

* Also note addendum following this article — Ed.

If you hang around any

gathering of computer
hobbyists long enough, pretty

soon the subject of relative

speeds of different micropro-

cessor chips will come up.

How fast is the 8080 com-
pared with the 6800 and

6502 (or whatever else is the

favorite of someone there)?

How much faster is the Z-80

than the 8080?
Sure, there will always be

someone who will start

rattling off the number of
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microseconds it takes to exe-

cute the fastest and slowest

instructions, but how much
does that really tell you?
After all, which instructions

will you really be using the

most?
If you hang around a little

longer, some people (maybe
the same ones) will start

making some very authorita-

tive sounding statements

about who has the "best" and

"fastest" BASIC interpreter

on their micro. They may

even talk about how they've

compared their own BASIC
with another one and

"proved" that theirs was

"almost twice as fast."

Well, we've been curious

about this ourselves, and we
thought it was about time

that someone came up with

some comparisons of the

speeds of the various BASICs
that were a little bit more
precise than this. We didn't

hear any volunteers speak up,

so we did it ourselves. Some
of the results were very sur-

prising.

How Can You Compare
BASIC Speeds?

We decided to write some
simple "benchmark" pro-

grams in BASIC and then go

around and run them on

every microcomputer BASIC
we could find. With the aid of

a trusty stopwatch and an

agile thumb, we timed each

run to the nearest tenth of a

second and then compiled

and evaluated the results.

300 PRINT"START"
400 FOR K=l TO 1000
500 NEXT K
700 PRINT"END"
800 END

Fig. 1. Benchmark Program 1.

300 PRINT"START"
400 K=0
500 K=K+1
600 IF K <1000 THEN 500
700 PRINT"END"
800 END

Fig. 2. Benchmark Program 2.

300 PRINT"START"
400 K=0
500 K=K+1
510 A=K/K*K+K-K
600 IF K <1000 THEN 500
700 PRINT"END"
800 END

Fig. 3. Benchmark Program 3.

300 PRINT"START"
400 K=0
500 K=K+1
510 A=K/2*3+4-5
600 IF K <1000 THEN 500
700 PRINT"END"
800 END

Fig. 4. Benchmark Program 4.

300 PRINT"START"
400 K=0
500 K=K+1
510 A=K/2*3+4-5
520 GOSUB 820
600 IF K <1000 THEN 500
700 PRINT"END"
800 END
820 RETURN

Fig. 5. Benchmark Program 5.

300 PRINT"START"
400 K=0
430 DIM M(5)
500 K=K+1
510 A=K/2*3+4-5
520 GOSUB 820
530 FOR L=l TO 5
540 NEXT L
600 IF K <1000 THEN 500
700 PRINT"END"
800 END
820 RETURN

Fig. 6. Benchmark Program 6.

300 PRINT"START"
400 K=0
430 DIM M(5)
500 K=K+1
510 A=K/2*3+4-5
520 GOSUB 820
530 FOR L=l TO 5
535 M(L)=A
540 NEXT L
600 IF K <1000 THEN 500
700 PRINT"END"
800 END
820 RETURN

Fig. 7. Benchmark Program 7.



Before we go any further,

however, let's take a quick

look at what a benchmark is,

and what it can and can't tell

us.

What's a Benchmark?

A benchmark to a com-

puter person is obviously not

quite the same thing as it is to

a carpenter, who can make
physical marks on his work-

bench for measurement pur-

poses. But, just as a carpenter

needs methods of measuring

the lumber he's working with,

the computer person needs

ways of measuring the

capacity of the computer

hardware and software he's

evaluating (and maybe even

considering buying).

The way this is generally

done is by running some care-

fully selected programs

(benchmark programs) on

each of the computer systems

being considered. By compar-

ing the amount of time it

takes each system to run

them, you can make a pretty

good estimate of how much
faster one system is over

another for the kind of work

you tested.

Notice that last qualifica-

tion. If one guy runs his

benchmark programs on

system X and system Y, and

concludes that system X is 23

per cent faster, that doesn't

mean that system X is 23 per

cent faster for everything.

Maybe he was testing his set

of statistical calculation pro-

grams, while some other guy

would want to know how the

two systems compare with

some text-processing pro-

grams, for example. Maybe
system X is great at "number
crunching" (square roots, trig

functions, etc.) but terrible at

string manipulation.

The whole point of this is

that you have to run bench-

marks that reflect the kind of

work that you plan to do if

you expect the results to

really tell you anything

worthwhile. We tried to come
up with some simple pro-

grams that would be some-

what representative of what a

lot of computer hobbyists

frequently do in the programs

they write. If you do greatly

different things in your pro-

grams, you'll need to run

your own benchmarks, of

course. But ours should give

you a good general idea of

how the different BASICs

stack up, and you'll have a

good starting point for

coming up with your own
benchmarks.

Another thing to keep in

mind is that we're really test-

ing the speed of the hardware

and the software in conjunc-

tion with each other. If you

have the fastest and most

flexible CPU in the world,

but you're running a badly

written BASIC on it, it's not

going to measure up too well.

The same is true of a beauti-

fully written BASIC on a

poorly designed CPU. As a

result, when our results show
a certain BASIC on a certain

Benchmark Number
1 2 3 4 5 6 7

.08 .07 .15 .15 .24 .80 1.04

1.3 3.1 7.2 7.2 8.8 18.5 28.0

1.7 9.5 20.6 21.7 23.7 36.2 51.8

1.7 10.2 21.0 22.5 24.3 36.7 52.4

1.7 10.3 21.4 23.1 24.8 37.3 52.8

1.6 10.6 22.0 23.7 25.4 38.3 57.1

1.8 7.5 21.2 25.1 26.9 40.3 58.5

1.9 7.5 20.6 20.9 22.1 37.0 58.5

1.9 7.5 20.6 20.9 22.1 36.9 58.5

1.9 8.9 21.8 23.0 24.8 39.3 60.7

1.9 8.8 21.7 22.8 24.7 39.6 61.6

1.9 15.1 26.0 28.9 31.7 44.5 62.1

2.0 9.3 23.4 24.6 263 42.1 657

3.6 10.5 27.5 30.9 33.2 51.3 67.4

2.1 13.1 27.0 29.0 31.3 47.5 67.8

2.2 9.2 26.4 31.2 33.5 49.9 72.3

2.5 16.3 30.7 33.4 36.3 55.9 81.8

2.9 34.8 55.6 60.5 73.5 101.1 159.8

7.1 — 44.1 56.2 — 105.7 194.9

3.1 41.2 68.3 722 85.3 115.3 202.8

14.9 24.7 96.1 105.3 109.8 174.1 204.5

7.5 28.2 66.4 78.5 88.1 140.1 235.6

Software/Hardware

1. TRW Expanded BASIC/
Control Data Cyber 174

*2. 6K Integer BASIC/Apple
3. Zapple8K BASIC (1.1)/

Altair 8800a, TDL ZPU @ 2 MHz
4. Altair 8K BASIC (4.0)/

Altair 8800b
5. Altair 8K BASIC (3.2)/

Altair 8800a
6. Altair 8K BASIC (3.0)/

Imsai 8080
(tie) 7. Digital Group Z-80 Maxi-BASIC

(1.0)/Digital Z-80 @ 2.5 MHz
(tie) 7. Altair 12K Extended BASIC

(4.0)/Altair 8800b
(tie) 7. Altair Disk Extended BASIC

(4.0)/Altair 8800b
10. Altair 12K Extended BASIC

(3.2)/Altair8800a

11. Altair Disk Extended BASIC
(3.4)/Altair 8800b

12. Altair 4K BASIC (4.0)/

Altair 8800b
13. Compal-80 10K BASIC/

Compal-80
14. Process Technology BASIC 5/

Digital Group 8080
15. Compucolor 8K BASIC/

Compucolor 8001
16. Digital Group 8080 Maxi-BASIC

(1.0)/Digital Group 8080
17. Altair 680 8K BASIC (3.2)/

Altair 680b
*18. Programma TBX (1.1)/

Sphere 330
19. Imsai 8K BASIC (1.3)/

Imsai 8080**
*20. Programma TBX (1.2)/

Sphere 330
21. Southwest Tech 8K BASIC (1.0)/

SWTPC 6800

***22. Imsai 8K BASIC (1.31)

•Integer BASIC only.

**Some benchmarks could not be run. Others are incomplete.

***Results for Imsai 8K BASIC, Version 1.31, from tests conducted by Tom Rugg

after article submitted for publication.

Fig. 8. Benchmark timings (in seconds).
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CPU to be exceptionally fast

(or slow), we don't really

know how much of that is

due to the hardware and how
much to the software. We can

draw some conclusions,

though, by comparing how
different versions of BASIC
do on the same CPU.

One more thing. There are

lots of factors that go into

deciding which BASIC and
which computer are best for

you. We're just looking at the

speed of some small pro-

grams. Large programs (with

lots of variables to look up in

internal tables) might come
out different. You also have

to consider cost, availability,

reliability, support by the

vendor, number of digits of

accuracy, ease of use, com-
patibility with other hard-

ware and software, loading

time, special features, and
other miscellaneous factors.

Speed may not be important

to you. But if it is, read on.

The Benchmark Programs

By now you've probably

already sneaked a look at the

table of benchmark timings,

so we'd better explain each of

the benchmark programs.

Remember, there's nothing

magic about these programs.

They're just some that we
made up so they would be

short and simple and would
test the speed of certain fea-

tures of BASIC that we
thought were important.

All the benchmark pro-

grams print "START" at the

beginning and "END" at the

end. The length of time

between the two is what we
measured.

The first benchmark is

nothing but a simple FOR-
NEXT loop. All it does is

make the variable K go from
one to a thousand. Ever

wonder how long something

like this would take? Depend-

ing on which micro's BASIC
we used, it took anywhere
from 1.3 seconds to 14.9

seconds. Quite a spread.

The second benchmark
program does the same thing

(logically), but in a different

way. Instead of using a FOR-
NEXT loop, we set K equal

to zero, add one to it, and
check to see if we've reached

1000 yet. If not, we go back

and add one again. Since this

does the same thing as the

first benchmark, it should

take about the same amount
of time, right? Wrong! It

takes an average of about five

times as long. There's a lesson

to be learned here.

The second benchmark is

used as a basis for all the rest

of the benchmarks. What we
do is continually add more
and more statements between
lines 500 and 600. These

statements will be executed

1000 times, and we can see

how much time is added by

adding each statement. That

way we can figure out which
BASICs are most efficient at

each type of statement. In

addition, the last benchmark
will have a variety of types of

statements in it, so we can

use it as our measure of how
fast each BASIC is overall.

The third benchmark adds

statement 510 to the pro-

gram. It does a divide, a

multiply, an add, and a sub-

tract — using variables only.

We did this because some of

the BASIC manuals tell you

to use variables instead of

constants to make your pro-

gram run faster. If so, this

benchmark should run faster

than one that was doing these

operations with constants,

right?

The fourth benchmark
provides the answer. It re-

places statement 510 with

one that does the same opera-

tions, but uses one-digit con-

stants instead. Sure enough,

the program runs longer this

way on nearly all the micro

BASICs.

Benchmark number 5 adds

statements 520 and 820. All

they accomplish are a simple

GOSUB to a dummy subrou-

tine that does nothing but

RETURN. We were curious

how long it took to do this,

since it is a common program-

ming technique (and a good
one, we feel) to break up a

program into a series of

subroutines and GOSUB to

them from a mainline rou-

tine.

The sixth benchmark has

some interesting aspects, but

it's mostly a preparation for

the next one. It adds state-

ments 430, 530 and 540. It

creates the array M and does

a five-time FOR-NEXT loop

for each of the thousand

times in outer loop. This tests

a different condition than the

first benchmark, which is also

a FOR-NEXT loop, because

this one executes a small

inner loop a thousand differ-

ent times. Initializing a small

loop one thousand times is

quite a bit different from
initializing a large loop once

(as Benchmark 1 did).

The last benchmark
(number 7) adds statement

535. This tests the amount of

time it takes to place a value

in an array. Since arrays are

so frequently used by so

many programs, it's impor-

tant to know how long it

takes BASIC to figure out

which element you're refer-

ring to (the "L-th" one here)

and then put a value into it

(A). Notice that we're execut-

ing this statement 5000
times.

The BASICs That Were
Tested

We ran the benchmarks on
just about every BASIC we
could get our hands on for a

few minutes. We went around

to computer stores, hobbyist

meetings, friends' houses —
wherever new BASICs could

be found. It seemed sort of

like stamp collecting after a

while. "Ah! Here's one we
haven't found before!"

We even tried them on a

super computer, a Control

Data Cyber 174. We had to

use its internal clock (our

reflexes and stopwatch
weren't quite good enough).

It's interesting to see how the

big guy compares with all the

little guys. In addition, since

it's a lot faster than all the

micros, this will prevent any-

body else from claiming he

came out on top in our

benchmark.

When possible, we tried to

run somebody's BASIC on his

own machine. We ran Altair

BASIC on an Altair, South-

west Tech BASIC on a South-

west Tech machine, etc. In

some cases, we couldn't do

this, simply because we
couldn't find anyone with the

right machine, or the machine

doesn't exist. So, we ran

Processor Tech's "BASIC 5"

on a Digital Group 8080
system, and Programma's

TBX (Tiny BASIC Extended)

was run on a Sphere 330 (a

6800-based machine). TDL's

Zapple BASIC was run on an

Altair 8800a with a TDL ZPU
board in it. By the way, did

you know that neither the

TDL ZPU nor the Cromemco
Z-80 board will work in an

Altair 8800b? This fact hasn't

been given too much public-

ity, as far as we've seen.

Note that some of the

BASICs are marked with an

asterisk in Fig. 8. These are

the ones that only handled

integers (no floating point).

For a while we considered

eliminating them from our

results, since they obviously

have an advantage in process-

ing speed. But when we saw

how some of them came out

in the standings, it didn't

look like it was necessarily as

much of an advantage as we
expected.

In glancing down the list

of BASICs that were tested, a

couple of things are quickly

noticeable. First, we tested

more versions of Altair

BASIC than anything else.

The reason for this is pretty

simple. More people used it

than any other BASIC we ran

into, and more versions of it

exist than any other.

The second thing is that

we obviously didn't test every

version of microcomputer
BASIC that exists. Sorry, but

we just couldn't arrange to

test some of them. If you
have one we didn't test (and

you live in the Los Angeles

area), let us know and we'll

set up a test with you. If

there's enough interest, we
can publish an update in a

later issue. That'll also give all

the vendors a chance to come
out with some new versions

of BASIC that perform

better. After all, isn't that

what we really want to get

68



out of all this?

Imsai BASIC

A special explanation is

required for Imsai BASIC,

especially since so many
people seem to have (and

like) Imsai computers. Bench-

mark 1 was the only one that

we could run the same way as

on other versions of BASIC.

Benchmarks 2 and 5 could

not be run at all. The rest of

them were run in an incom-

plete way.

Here's what happened. We
went around to four different

Imsai dealers to try to run the

benchmarks with Imsai

BASIC. One of them said, "It

doesn't work." Another said

his people had tried a couple

of times without success and

then gave up. The third

worked with us to try to

bring it up and partially

succeeded. We could enter

programs and run them, but

they really didn't do any-

thing. All variables were stuck

at zero and couldn't be

changed, and we were getting

strange errors for no apparent

reason.

The fourth dealer had

more success. We were able to

run our BASIC programs, but

certain things didn't work.

Specifically, any kind of

branch instruction (GOTO,
GOSUB, etc.) wouldn't work!

He said the same thing had

happened before. To say the

least, this is a pretty severe

programming restriction. As a

result, we couldn't run bench-

marks 2 and 5 at all. Bench-

mark 3 had to be done with a

FOR-NEXT loop (like bench-

mark 1 ), as did all subsequent

benchmarks. Benchmarks 6

and 7 didn't have the

GOSUB-RETURN statements

in them.

Imsai's documentation

says that this version of 8K
BASIC (1.3) is a "pre-

liminary" one. Considering its

extremely slow speed (it

takes over twice as long as the

next slowest 8080 BASIC)

and the fact that many
people are having problems

getting it to work, we hope

they can come out with a

final version to replace it

pretty fast.

The Hardware That Was

Tested

There were four micro-

computer chips represented

in the benchmarks. Apple

(not Zapple) uses a 6502.

Southwest Tech, the Altair

680b, and the Sphere use the

6800. The TDL ZPU and the

Digital Group Z-80 use the

Z-80. All others use the 8080.

We made sure that no slow

memory was used. All

machines were thought to be

running at their full rated

speeds by their owners. If

you run these benchmarks on

your machine and discover

significant differences

between your results and

ours, we'd like to hear from

you. Please be sure that you

enter the programs exactly as

they are shown (spacing is a

factor in BASIC'S speed, you

know). We would hope that

your results would be within

one percent of ours.

The Results

Now that we've talked

about what we were trying to

do and how we did it, let's

finally take a look at the

results to see what we can

conclude. Remember, we're

looking at the times for

benchmark 7 as our overall

measurement.

First of all, there's abso-

lutely no question that

BASIC on the Control Data

Cyber 174 came out on top.

If you have a few million

dollars in loose change rat-

tling around in your pocket,

go out and get one.

To tell the truth, we were

surprised that there wasn't a

bigger difference between

number one and the rest of the

field. Apple BASiC only took

27 times as long as the

CDCand about half the field

finished in less than 60 times

as long. We expected a much
larger gap here.

Speaking of Apple BASIC,

look how far in front of the

rest of the micros it came
out. Sure, it's an integer

BASIC, but that's still an

awfully impressive perfor-

mance. Some other integer

BASICs finished down near

the bottom. Apple expects to

have a BASIC with floating

point available by about July.

It'll be interesting to see how
much it slows down.

After Apple comes a

cluster of Z-80 and 8080

BASICs. TDL's Zapple 8K
BASIC just barely came out

in front of Altair 8K BASIC

(versions 4.0 and 3.2). TDL's

ads claimed that it was "20%

faster than Altair." Our

benchmarks show that it's

only a little over one per cent

faster than the fastest Altair

BASIC, and it's slower at

some things (look at bench-

mark 2). It is nearly 20 per

cent faster than the slowest

Altair BASIC (4K, version

4.0). Keep in mind, though,

that if we had run another set

of benchmarks (maybe with a

lot of string processing or

square roots or something), it

might have turned out that

we agreed with TDL.

Most of the 8080 and Z-80

BASICs came out in the 50 to

70 second range. Digital

Group's Z-80 Maxi-BASIC is

an interesting case. Even

though it uses the Z-80 and

runs at 2.5 MHz, it still fin-

ished behind several others.

(Zapple ran at 2 MHz, as do

all the 8080 based com-

puters.)

We were also sort of sur-

prised that there wasn't more
variation in the speeds of the

8080 and Z-80 BASICs. They
all finished within about 20

seconds of each other (except

Imsai's). All the Altair ver-

sions came out looking pretty

good, but the others weren't

really very far behind. By the

way, you can observe that

Altair 12K Extended BASIC
(4.0) and Disk Extended

BASIC (4.0) have almost

identical timings right down
the line. That tells us that

they are probably similar.

The 8K version is obviously

quite a bit different.

All of the 6800-based

BASICs are down at the

bottom of the list. Here we
see a wide variation in

timings. Altair 680 8K BASIC
took 81.8 seconds — about

30 to 40 per cent slower than

the average 8080 BASIC
(nearly 60 per cent slower

than the fastest). But Altair's

680 BASIC looks great com-

pared with the other 6800
BASICs. The two TBX ver-

sions (and both are integer

BASICs, remember) took 2 to

2Y2 times as long!

The Southwest Tech

BASIC was even slower

(although not by much). We
realize that SWTPC's BASIC
handles nine significant digits

and does BCD arithmetic, but

204 seconds compared with

81.8 seconds tells us that

there's some work to be done

to improve things. And when
you compare it with 51 .8 for

Zapple and 52.4 for Altair 8K
(on the 8080), well, there's a

lot of work to be done.

Another thing that's inter-

esting to look at is which

BASICs are fastest at which

things. For example, if you

subtract the time for Bench-

mark 4 from the time for

Benchmark 5, you can see

how long it takes to do 1000
GOSUBs and RETURNs.
You'll find that Altair Ex-

tended BASIC, version 4.0

(both Disk and 12K) took 1.2

seconds for this — the best of

all the micros we tested.

A Final Word

We hope you found this

study interesting. You can

bet that the computer store

owners who were looking

over our shoulders found it

interesting. They were with-

out exception very friendly

and helpful, but they were

also concerned about how
their products were stacking

up against the competition.

So be fair to them and the

manufacturers — remember
that pure speed is only one of

the factors you need to con-

sider when buying a com-

puter. At the same time,

however, we hope this article

has made you realize that

there are some pretty good

ways of comparing the power

of different computer sys-

tems. Now if you'll excuse us,

we're going to load BASIC on

our new Cyber 1 74 so we can

play Star Trek.
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During a phone conversa-

tion with Robert Uiterwyk,

the man who developed

SWTP's 8K BAS/C, I hap-

pened to mention Tom and
Phil's article and asked if he
had any comments regarding

the results of the benchmarks
(in particular, of course, the

fact SWTP's BASIC was so

slow).

He wasn't even a little bit

perturbed. His reaction was,

"Of course it's slower than

the others . . . it does more."
He had three points to make
regarding the speed:

1. It's going to be slower

because it provides 50% more
significant digits than other

BASICS. SWTP BASIC gen-

erates nine significant digits

whereas "everyone else uses

six. ' This additional accuracy

contributes to an overhead

increase of about 50%.

2. The BCD arithmetic oper-

ations contribute approxi-

mately 20% in increased over-

head but also provide in-

creased accuracy for those

operations.

3. The transcendental func-

tions (sine, cosine, tangent,

exponents, etc.) should

execute twice as fast as

before due to modifications

found in Version 2. — John.

As a result of our submitting

this article to several local

computer stores, we were

pleased to receive the follow-

ing response from Microcom-

puters, Inc. We invite other

stores to submit their own
benchmark results. — Ed.

Along with Imsai 8K
BASIC, our store also has

Polymorphic 1 1 K BASIC and
Northstar BASIC (on their

disk system). Thus, our

benchmark times for all three

BASICs. First, a few words
on how we did the testing:

BASIC/machine
Imsai 8K ver 1 .3

Imsai 8080

Northstar ver 6
Imsai 8080

Poly 11 K ver9V27
Poly-88 System 16

*We used a watch with a

sweep second hand, so we
suspect our times to be accu-

rate to only % second.

*The Imsai 8K BASIC is in

1702 EPROM using 1% wait

states per machine instruction

access. It goes without saying

that this alone slowed the

programs way down.

*The Imsai 8K BASIC was
run with an Imsai 8080 frame

and CPU, using a Teletype as

output device.

*The Poly-88 11K BASIC
was run in a Polymorphic

System 16 (16K RAM with

no wait states, Poly video

output).

*The Northstar Disk BASIC
was run with an Imsai 8080
frame and CPU, using TTY
again for output, and RAM
needing no wait states.

*Each benchmark was run

three times, with the average

shown as our benchmark run

time.

By the authors' charted

results, Poly-88 11 K BASIC
and Northstar Disk BASIC
performed midrange in speed,

and the Imsai 8K BASIC
performed by far the slowest;

however, keep in mind the

V/2 wait states per access on

the 1702 EPROMs. I'm not

sure how to bend the Imsai

results to compare with

the others, so I haven't. I

hope you can use this addi-

tional information, and once

again, my compliments on a

very good effort.

Stephen M. Pereira, Pres.

Microcomputers, Inc.

539 Amherst St.

Nashua NH 03060
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Table of benchmark timings (in seconds).

• 270 nsec Access Time • 470 nsec

Read/Write Time • TTL Compatible Ad-
dress Bus • Tri-State Data Bus Driver •

Fully Socketed • Sphere Compatible •

Easy Home Brew Interface* Voltages +12,
+5, -5 •

\ . *"«

amm \

5r~

mm iWk
lx*-~j'
—

, 3

i
m
*

m :--

LOW COST
MEMORY
16K x8 BIT

DYNAMIC
RAM

Model Description Price

WWW-16KA Fully Assembled $650.00
WWW-16KK Kit $550.00

WWW ENTERPRISES
P.O. Box 548,

Harbor City CA 90710
(213)835-9417

W-14

4K RAM BOARD KIT

fast, low power

2102-1 (*60 ns)

DENSE 4.5" X 6"

PACKAGE

b===c=«L..

I I
Li-g m:,m m i*

Miiiiiiiiiiiiiium

FULLY BUFFERED

STANDARD W PIN

GOLD PLATED

CONNECTOR

$79.95
COMPLETE KIT INCLUDES BOARD, CHIPS, CAPS, & DOCUMENTATION

AWWVWMMfcVMMAVMMMI XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXVwl

450 ns low-power 2102-1

512x8 bipolar prom

16K x 1 250 ns dynamic ram

$1.60

$17.00

$54.00

NEW : 64K S-100 dynamic ram board $395.
ASSEMBLED & TESTED WITH 16K RAM

•XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXVWt^XXXXX^XXV^XXXX^^^XXXXX^XXXXXXXXXXXXXX>feXXXXXXXXXXXXXXXXXXXXXXXXXX->
I

SEND CHECK OR MONEY ORDER

WASATCH SEMICONDUCTOR PRODUCTS
25 SOUTH 300 EAST, SUITE 215

SALT LAKE CITY, UTAH 84111

FOR ORDERS UNDER $25.00, ADD $2.00 SHIPPING AND HANDLING

UTAH RESIDENTS ADD 5Z SALES TAX MASTERCHARGE
W13
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FLIP OVER
OUR FLOPPY
Only $750 from Peripheral Vision

Peripheral Vision is a brand-new company that's dedi-

cated to selling reasonably priced peripherals for various

manufacturers' CPU's.

We think you'll flip over our first product.

It's a full-size floppy disk for the Altair-lmsai plug-in

compatible S-100 BUS. And it's available for as low as $750.

Here are the features:

• 1 interface card supports 4 drives

• Stores over 300,000 bytes per floppy

• Bootstrap EPROM included—no more toggling or

paper tape

• Completely S-100 plug-in compatible

• Interface cabling included

• Drive is from Innovex (the originator of the floppy

concept)—assembled and tested

• Interface card design is licensed from Dr. Kenneth

Welles and the Digital Group

• Disk operating system with file management system

included on floppy

• Cabinet and power supply optional

different manufacturers' peripherals and CPU's. We want to

get them together. And, we want to bring significant new
products to market— products consisting of everything from

adaptation instructions/kits for hardware and software to

major new products.

It's a tall order, but we feel we're up to the task.

Peripheral Vision has already obtained a license from

The Digital Group to adapt versions of some of their prod-

ucts to the S-100 BUS. And we're working on getting more

from other companies.
Most important to our customers, Peripheral Vision is

committed to helping you get along with your computer.

We'll do all we can to make it easy.

Write us now for all the information on our company,

our philosophy and our exciting line of products. And be

prepared to flip over all of it.

Prices:

Interface card kit and
assembled and tested drive

Power supply— +24V at 2

A

Cabinet—Optima, blue

Kit Assm.

$750

45

$850

65

85

* mmj
**

RO. Box 6267 /Denver. Colorado 80206/(303) 733-1678

Send me the works, and I just might flip over it!

Now, a little more about our company.

Peripheral Vision may be brand-new, but we have some
old-fashioned ideas about how to run our business.

We know there are serious incompatibilities among the



Peter A. Stark

PO Box 209
Mt. Kisco NY 10549

Solving Keyboard

Interface Problems

. . . would you believe e UART ?

A common need is for a

device to convert the

parallel ASCII output of a

typical cheap keyboard into a

serial Teletype-compatible

output. A new UART (Uni-

versal Asynchronous Re-

ceiver-Transmitter) from

Intersil makes the job very

easy, and this article describes

a simple circuit which easily

adapts to a wide variety of

uses.

The UART is a 40-pin

integrated circuit made by

several manufacturers under
different numbers. It consists

of two parts: The Receiver

receives serial teleprinter data

(in ASCII, Baudot, or any

other code), one bit at a time,

and converts it into a parallel

form, eight bits at once. The
Transmitter does the exact

opposite, converting parallel

data into serial format. Since

UARTs are generally used for

sending teleprinter characters,

72

the parallel group of bits sent

at once generally represents

one character. Eight bits

would be used in ASCII, five

bits in the older Baudot code,

and UARTs also can send six

or seven bits at a time.

The word asynchronous

means that these characters

can appear at random inter-

vals, either one right after

another, or perhaps separated

by unknown times. To
indicate to the receiver when
the next character is arriving,

each serial group of bits is

preceded by a start bit and
followed by one or two stop

bits. The UART transmitter

automatically generates these

bits, and the receiver also

checks for them and uses

them for timing. In addition,

the transmitter can generate

an optional parity bit, which

is used by the receiver to

check whether a possible

error has occurred in char-

acter transmission. Although

the UART can be used both

as a transmitter and as a

receiver (at the same time), in

this circuit we use it only as a

transmitter, converting
parallel data such as might

come out of a keyboard or

computer output port into

serial data which might be

needed by a teleprinter.

The first UARTs needed

two operating voltages, -12

volts and +5 volts, and con-

sumed appreciable amounts

of power. Later versions

eliminated the need for the

-12 volt supply and could

therefore run on a single +5

volt supply such as might be

needed in typical digital

systems. Intersil's UART
operates from a single +5 volt

supply and has the further

advantage that it requires less

than one half milliampere of

supply current. Four versions

of the unit are available. The

IM6402 is TTL compatible

and operates on +5 volts. The
IM6402A is CMOS com-

patible and operates on any

voltage between +4 and +11

volts. The IM6403 and

IM6403A are similar but have

a built-in oscillator and

divider circuit which makes

them very easy to use. All of

these ICs are second sourced

by Harris under the numbers
HM6402, etc.

In order to set the precise

operating speed of a UART, a

frequency oscillator is needed
to generate a frequency

exactly sixteen times the bit

rate of the serial signal. For

example, standard ASCII tele-

printer signals send at 110
bits per second, and thus a

frequency of 11 x 16 or 1760
Hz is needed. This frequency

is often generated with a

separate 555 timer, or more
exactly with an external

crystal oscillator and a fre-



quency divider IC. The
IM6403 and IM6403A are

especially useful because they

have that oscillator and

divider built-in. Only one

component is needed to

generate a clock: an external

crystal. For standard 110 bit-

per-second speed a 3.58 MHz
color TV crystal is needed.

The crystal is simply con-

nected between pins 17 and

40 of the UART as shown in

Fig. 1. A built-in divider

divides that frequency by

8192 to produce almost

exactly 1760 Hz. This scheme

tremendously simplifies any

design and has only one dis-

advantage: Whereas in a

standard UART the receiver

and the transmitter can run at

different speeds, in the

IM6403 they must run at the

same speed since they share

the same crystal.

Fig. 1 shows the diagram

of a simple circuit using the

IM6403. The parallel ASCII

input at Bit 1 through Bit 7

comes to the UART at the

upper left; the serial output

exits at the right. A "char-

acter present" strobe signal

applied to either the A or the

B input of a 74121 mono-

stable provides the start pulse

for the UART which tells the

transmitter to start working.

5V
TWO
7404

PARALLEL
INPUTS
(ACTIVE
LOW» I

)

(MSB ) BIT 7 o- o
BIT 6 o-

BIT 5 o- £>
<o

ill 3?

31

XI: 30

BIT 4 o-

BIT 3 o- <>
4> xr 29

XI 28

BIT 2 o- ^ X^ 27

(LSB) BIT I o-

G o- ^

<>
5V oi

t r^h,14
|

1 10 |l

x^ 26

23

Bo 1 '

V o- 5V

74121

J

The only other components

required are an RC network

connected to pin 21 which

provides a Master Reset when
power is first applied. The

following paragraphs describe

some of the input and output

characteristics; Fig. 2 shows

some alternative wiring

arrangements.

As shown in Fig. 1, the

inputs are designed for a key-

board which provides a low

voltage for a 1 and a high

voltage for a 0. Two 7404 ICs

are used to invert these logic

voltages to a high for a 1, as

required by the UART. If the

1 is a low voltage near volts,

6 -n.

o
S

t
I

I. 34, 36,37,39

UART
6403

TR O

MP

TBRL

PI.CSI

35,38

IT

40
3 58MHz
CRYSTAL

SERIAL
OUTPUT

25 IOK
-vw-

01
2N706

2\
ImF

f
")h -» 5 VOLTS

2,3,4,16,

18,20,33

f PARITY ^
JUMPER

IT

Fig. 1. Schematic diagram.

5V

BIT 7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT I

I

(SEVEN RESIS-
>I0K TORS NEEDED,
T ONE PER LINE)

6

UART

4

2

8

6

4

2

G
o-

b
-o-

5V

.S-J
7 JUMPERS

INACTIVE HIGH DATA INPUTS (I=HIGH) ^NEGATIVE- GOING STROBE

G
-o- ^
•o>-o

_rn_->
b

TO *5V *-

| PI.CSI
|

i

NO JUMPER

+5V

(c) POSITIVE-GOING STROBE (d)H0 PARITY BIT (8TH BIT ALWAYS = 0)

Fig. 2. Optional connections.

PARALLEL
INPUTS

01 I*
m J*

<s%

BIT 7 —
(MSB)

6403

IOK'

2±1I0^F

B»

47K' •C

• o.^l CRYSTAL V/l*

SERIAL
OUTPUT

PARITY
JUMPER 5V

Fig. 3. Printed circuit board (full size). Fig. 4. Parts placement.
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the keyboard is said to have

an active low output; if the 1

is a high voltage of some 3

volts or so, then the keyboard

has an active high output.

Both types of keyboards are

commonly available. The
inverters are needed for active

low keyboards. Tie points 1

through 7, connected to the

outputs of the inverters, pro-

vide an inverted signal in case

you need it somewhere else in

your system.

For keyboards or com-

puter output ports which

provide active high outputs

no inverters are needed; as

shown in Fig. 2a they are

simply left out and bypassed.

But in this case the tiepoints

should be used to provide

seven 10k pull up protection

resistors (only one is shown)

to protect the seven UART
inputs from possible static

electricity damage.

The 74121 monostable

can be activated either by an

active low input or by an

active high input, depending

on how the points G, A, B,

and V are jumpered; the

correct jumpers for the two
types of inputs are shown in

Fig. 2b or 2c. The strobe

pulse pulses the monostable,

which then provides a short

output pulse which starts the

UART transmitter. The nega-

tive spike on pin 1 of the

74121 is needed by the

UART, but the positive spike

on pin 6 is also available on

the S tiepoint in case you
have a use for it elsewhere in

your system.

Although the full ASCII

code as sent over the serial

line consists of eight bits,

only seven of those are actual

data. The eighth is generally

used for parity. In many
home-type systems this bit is

intentionally made a 0,

whereas in more professional

systems it may be a or 1

depending on the character.

When used, it is called even

parity when it is chosen such

that the total number of ones

in the character is even, or

odd parity when the number

of ones is odd. Even parity is

probably more common, and

the parity jumper shown in

Fig. 1 is connected for even

parity. If no parity is desired

(always 0), then connect the

jumper as shown in Fig. 2d.

The serial output on pin

25 of the UART is active

high; that is a 1 or mark bit is

a high voltage, and a or

space bit is a low voltage. If

that is what your system

needs, then the output from

pin 25 can be used directly. If

the opposite is what you

need, then include Q1 and

the two resistors (but not

Q2); take the output from

the collector of Q1

.

Q2 is peculiar to my
system because all serial lines

in my system use an unusual

convention: an open circuit is

a 1 (mark), whereas a

grounded circuit is a

(space). The collector of Q2
does just that — it is open for

a mark and is grounded for a

space. My Teletype machines

have built-in control circuits

which translate from this

open-grounded configuration

to a loop current basis. The

advantage of such a setup is

that this allows multiple

inputs and outputs to be

paralleled, as can a keyboard

and an amateur radio-

Teletype converter. Which-

ever input is active at the

moment, generating spaces,

provides an output. In the

same way, this signal can be

fed in parallel to a teleprinter,

to my video display, and to

my acoustic coupler. Simple

phono plugs or phone plugs

can be used for switching

inputs and outputs around in

any configuration.

The circuit is easy to

build; since no very high

pulse rates are involved,

almost any construction

method can be used. If you

wish, you can use the printed

circuit board layout of Fig. 3,

with the parts locations as

shown in Fig. 4. Use the

indicated layout to make
your own board; alterna-

tively, drilled and plated

boards will be available from

the author for $7 each.

TELETYPE MODEL 33 ASR
COMPl'TER 1/0 COMPLETE WITH

$840°° INCLUDING PACKING

F.O.B. - N.J. FACTORY

Tape Punch • Ready lo to

Tape Reader • Line/Local Wired

• (fuaranteed 30 Days

TjQQtff H*rd t0 Get Parts & Supplies for 33ASR/KSR's

PAPER SPINDLE (181043) $1.25

TAPE SPINDLE (182918) $1.25

PLATEN KNOB (180039) $1.00

PAPER TAPE

28 ROLLS 1 CARTON $32.00

7 ROLLS 1 BOX $10.00

MYLAR 1 ROLL $23.00

REFER? COVERS (182109) $3.50

Replacement UPE-800 PUNCH $75.00

CHAD BOX (182965) $3.50

Replacement UX800 READER $50.00

REPAINTED STAND WITH FEET —
(183246) $30.00

FEET ALONE (183243) $12.00/Pr.

LINE CORD (182510) $3.25

PAPER -WHITE or CANARY
$22.00 / 12- 5" diam. rolls.

BLACK NYLON RIBBONS
SINGLE SP00L$11/Doz.

DOUBLE SPOOL $15/Doz.

ANSWER BACK DRUM (180827) $7.00

CODED (SPECIFY CODE) $10.00

DOME LID (181137) $5.75*

BLANK PLATE (181910) $7.00*

KNOB (181824) $1.00

KEYTOPS (YOUR CHOICE) 60c ea.

ONE PIECE COVER (187300) $22.00*

UCC-6 LINE LOCAL $150.00

UCC-3F0RTWX $150.00

FRONT PLATE (181812) $2.50

DATA SETS 101C FOR TWX $450.00

NEW 105A FOR TWX $300.00

COMPLETE COVER READY TO INSTALL

INCLUDING ALL *'s $ 35.0(

COPY HOLDER (182036) $ 14.01

TAPE UNWINDER (12") $ 32.01

WIND UP PAPER TAPE WINDER $ 22.01

ELECTRIC TAPE WINDER $ 55.01

ELECTRIC PAPER WINDER (LPW-300) ... $ 50.QC

DEC TYPE READER RUNCARD $ 45.01

ACOUSTIC COUPLER

OMNITEK 701A $160.01

READER POWER PACK (182134) $ 35.01

STANDARD EIA INTERFACE $ 55.01

ACOUSTIC COVERS with FAN $258.01

If vou donl see what vou need, CALL or WRITE! O If its for TELETYPE We Have It.

TELETYPEWRITER COMMUNICATIONS SPECIALISTS
550 Springfield Avenue • Berkeley Heights, N. J. 07922

(201)464-5310 • TWX: 710 986-3016 • TELEX: 13-6479

Deaf Line TTY: 201-464-5314

SUBSIDIARY OF VAN'T SLOT ENTERPRISES, INC.

tiii«>M(<iu»0

PLEASE NOTE
Due to increased costs of processing orders min-

imum orders: $10.00 cash or check, $25.00 charge.

All orders shipped UPS. Please include sufficient

postage. 713
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kits by [§g cybBrccm Kits hyWALCON
4Kx8 Static Memories
MB-1 MK-8 board, 1 usee 2102 or eq PC Board $22
(Not tor S-IODBuss)

MB-4 Improved MB-2 designed for 8K "piggy-back"

without cutting traces PC Board $30
Kit 4K .5 usee... $12995 Kit 8K .5 usee ...$199

MB-3 1 702A's Eroms, Altair 8800 & Imsai 8080 compat-
ible switched address & wait cycles. 2K may be ex-

panded to 4K. Kit less Proms. ...$65 2K Kit $105
4K Kit... $145

MB-6 PC Board $35

MB-6A 8Kx8 Switched address and wait assignments.

Memory protection is switchable for 256, 512, 1K, 2K, 4K
and 8K. 91 L02A .5 usee rams Altair 8800& Imsai compat-
ible. With battery power option.

Kit . . . .$250 Assembled & tested $290

I/O Boards
1/0-2 I/O for 8800, 2 ports, committed pads for 3 more,

other pads for EROMS UART, etc.

Kit. ...$55 PC Board only $25

64 x 16 VIDEO BOARD Altair plug compatible display

32 x 16 or 64 x 16 switch selectable Composite and
parallel video ports, upper and lower case with

software.

Kit $179 95
PC Board $35

SP-1 Synthesizer Board Computer controlled wave
forms 9 octaves 1vrms V2% distortion includes high

level music langauge. Kit $250

Altair Compatible motherboard. Room for 15 connec-
tors 11" x 11 Vz" (w/o connectors) $45
With 15 connectors $105

Altair Extender Board (w/o connectors) $9 00
With w/w connector $13 50

100 Pin spec WW or Soldertail both fit Imsai or SSM
Mother Board $5.00 each 10/$44

1702AEROM $ 8 00
programming send hex list 5 00

AY5-1013UART 6 95
2513 Prime spec, upper or lower case 11 00
8080A prime CPU 25 00
8212 prime latch buffer 4 00
8224 prime clock gen 5.00

8228 prime sys controller 8.90

(AVAILABLE MID-MAY)

MM-1 8Kx8 Ram Board First fully buffered 8K ram
board Addresses and data are fully buffered. Low
power rams used. Protect is reset with a single switch.

Documentation is available for $5 which is refunded at

time of purchase of board or kit.

MM-1 Kit $245
Assembled 295
PC Board only 30

• 21 02AL-4 FULL SPEED MEMORY (500ns) *
• Nearly V% less power consumption of even s *

21L02A PRIME FROM NEC
• $2.00 EACH 32 FOR $1.80 EACH *

64 - $1 .70 1 28 FOR $1 .60 EACH

82S06
82S07
82S11
82S12
82S17
82S23
82S123

2.00

2.00

2.00

2.00

200
250
300

82S126
82S129
82S130
82S131
74S206
74S412

3.50

3.50

395
395
210
4.00

74C200
8573
8574
8575
8576
8577
8578

550
450
550
450
450
350
400

7400
7401

7402
7403
7404
7405
7406
7407
7408
7409
7410
7411

7413
7414
7416
7417
7420
7423
7425
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451

7453
7454
7460

.16

16

21

16

.18

.24

20
29
25
.25

.18

30
45
70
35
35
20
.37

30
30
.35

25
.30

.27

.27

15

85
60
.75

.75

75

80
70
80
25
25
25
20
.20

7470
7472
7473
7474
7475
7476
7480
7483
7485
7486
7489
7490
7491

7492
7493
7494
7495
7496
74100
74107
74109
74121
74122
74123
74125
74126
74132
74141
74145
74147
74148
74150
74151
74153
74154
74155
74156
74157
74160

45
40
35
35
50
30
.50

.70

90
.40

200
45
.75

50
50
80
.75

90
1.00

.40

90
40
50
.70

.60

60
1.00

1.15

1 15

235
200
1.00

80
90

1.00

1.00

1.00

1.00

1.25

74161

74162
74163
74164
74165
74166
74170
74173
74174
74175
74176
74177
74179
74180
74181
74182
74184
74185
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74200
74251
72284
74285
74365
74367
74368
MH0025
MH0026
95H90

1.00

1.50

1 00
1.10

1.10

1.25

2.10

1.50

1 95
95
90
90
90
90

250
95

1.95

220
1.15

1 25
90
.90

1 25
75

1 25
90

1.75

1.75

4.95

1.75

4 95
4 95
90
75
90

250
2 95
995

MM5309 8.00 2501

B

$1.25 1101 40 74LS00 .40 74L00 25 74L78 90

MM5312 4.00 2503V 200 1103 1.25 74LS01 50 74L01 25 74L85 1.40

MM5313 4.00 2504V 200 2101 4.50 74LS02 40 74L02 25 74L86 75

MM5320 495 2505KN 200 2112 4.50 74LS03 40 74L03 25 74L89 350
MM5554 1.90 2507V 1.25 2602 1.60 74LS04 45 74L04 30 74L90 1.50

MM5556 250 2509A 2.00 4002-1 750 74LS05 .45 74L05 40 74L91 1.50

MM5055 1.90 2510A 2.00 4002-2 7.50 74LS10 .40 74L06 .30 74L93 1.70

DM8836 60 2511

A

280 MM5262 1 00 74LS1

1

50 74L08 40 74L95 1.70

DM8837 1.50 2517V 1 25 7489 2.00 74LS12 55 74L09 40 74L98 280
80C95 1.10 2518B 1.50 74200 4 95 74LS20 40 74L10 30 74L123 1.50

80C97 1 00 251 9B 2.80 74S89 350 74LS22 45 74L20 35 74L154 2.00

80L97 1.50 2521V 1.50 74C89 350 74LS27 45 74L26 40 74L164 250
81L22 1.50 2522V 200 74L89 350 74LS30 40 74L30 40 74L165 250
81L23 1 90 2525V 2.80 8T80 2.50 74LS42 1.50 74L32 45 74L192 125
81L51 250 2527V 2.80 8T97 200 74LS55 40 74L42 1.50 74L193 1.20

85L52 2.50 2528V 280 INTEL 74LS73 65 74L51 35 MC4044 225
85L63 1.25 2529V 280 8216 4.95 74LS74 65 74L54 45 N8263 350
86L70 1 50 2532B 2 80 8214 830 74LS76 65 74L55 35 N8826 250
86L75 1 90 2533V 2.80 8251 1450 74LS151 1.55 75L71 30 DM8131 250
86L99 350 91L02APC 255 8255 14 50 74LS174 220 74L73 55 8T16 2.00

86L12 80 32 ea 240 1488 1 50 74LS175 1.95 74L74 55 8T20 200
8T13 250 64 ea 225 1489 1 50 74LS192 285 74L75 1.20 8T10 200

M\
419 Portofino Drive

San Carlos, California 94070
PtMM send for xistor, IC and kit list

For large orders please send money order or cashier's

check to avoid delays in waiting fr checks to clear.

Check or money order only. California residents add 6%
tax All orders postpaid in U.S. All devices tested prior to

sale Money back 30 day guarantee Sorry we cannot

accept returned ICs that have been soldered to. $10
minimum order. Prices subject to change without notice

The Proko Paper Tape Reader
A fully TTL buffered optical tape reader for reading 8-level

paper tape It's compatible with nearly all parallel input

ports and has both positive and negative strobe outputs.

The power (+5V @ 20ma) is derived from your I/O

board . just supply a light source (study lamp), grab the

tape and pull!

PTR-ll Kit $54.00 AaaamMed $68.00

Now, add mass storage to your micro with the North Star

floppy disk system. Comes with cables, S-100 controller

with bootstrap rom, and powerful extended basic. (Basic

supports sequential and random access disk files.)

North Star Disk KK $699
IMSAI 8060 Kit with 22 slots 4650

SPECIAL DEAL: IMSAI WITH DISK
$1325

The S.D. Sales Co.

Z-80 CPU Kit
For S-100 Buss

$1 4900

SPECIAL DEAL No. 2

IMSAI 8080 with 22-SLOT MB
UPGRADED WITH Z-80 CPU $75000

Eh
POWER TRANSFORMER
FOR ALTAIR® TYPE BUSS
Designed to deliver +18VDC @ 2A and
5VDC @ 22A with proper bridges and fil-

tering.

2950 each

NEW FROM IMSAI

32K RAM CARDS
for S-1 00 Buss

Full Speed — Low, Low Power

$72500

D-CONNECTORS
25-Pin

Bimboarda
for Prototyping

$1350 each
4 for $44°°

Male $3°°

Female $4"
Pair $650

proko
ironies

439 marsh street

san luis obispo, California 93401
805/544/5441

Delivery Stock to 45 days from receipt of order We pay all UPS
shipping on US orders Check or money order accepted NoPOs
except by above terms California residents add 6% tax Prices
subject to change without notice
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Lorin S. Mohler
219 N. Sweetwater St.

Anaheim CA 92806

A Clean

. . . getting the most

from inexpensive recorders

You say you have been

having problems with

the reliability of your Tarbell

cassette interface? Stop look-

ing at the interface and take a

close look at your tape re-

corder.

Certainly many of us have

had problems getting our

Tarbell interface to work

properly. Sometimes an IC is

bad or perhaps a bad solder

joint causes problems, but

once these conditions have

been cleared and record and

playback problems will still

Remove bottom cover.

Position unit with TONE and VOLUME controls toward you and PC
foil up.

Modifications at Locations Shown

Add 470 Ohm, 1/4 Watt resistor

One foil cut

One jumper

EXT SP
JACK

ADD RESISTOR
4700, I/4W

Fig. 1. J C Penney Model 6536 Cassette Recorder modification.

exist, most of us get out the

scope and start looking at the

interface input and output

waveforms. Well don't, unless

you want to be more con-

fused than ever.

After looking at several

Tarbell interface boards, I

have decided to take another

approach which turns out to

be much more rewarding.

Find a friend whose sys-

tem (interface board and tape

recorder) works reliably.

Borrow the tape recorder and

check it with your interface

board. If there is significant

improvement, then you are

on the right track.

Before purchasing a tape

recorder, I watched several

individuals agonize over their

inability to record and play

back successfully on expen-

sive (around $100) tape

recorders; yet others with less

expensive recorders were very

successful, recording and

playing back blocks as long as

24K bytes on inexpensive

models. Not to say that all of

the more expensive cassette

recorders don't work, because

some do.

So, initially I borrowed a

friend's tape recorder, a J C
Penney Model 6536 which

sells for $39.95. This worked
wonders. I was able to record

and play back without one

error. The J C Penney Model

6536, however, had several

shortcomings for data record-

ing. First, and most detri-

mental, was that the built-in

microphone was always in the

circuit, even when the cas-

sette interface was plugged

into the AUX jack, which

meant any noises in the room
were recorded along with the

data. Naturally this caused a

hiccup on playback, so the

first mod was to fix this.

Since the most reliable

playback is made with the

TONE control rotated to

treble (10 on the dial), and

the MIC OFF switch is on the

TONE control, but in the

opposite rotation, the ob-

vious answer is to reverse the

pot, making the MIC OFF
switch turn off the micro-

phone at full treble. Fig. 1

shows the one foil cut and

one jumper required. This has

the added advantage of not

completely disabling the

internal microphone, so voice

annotation may be made if

desired. This modification

simply makes full treble at

position and full bass at

position 10, with the micro-

phone off at 0.

The next modification was

a boon to locating data on

the tape and indicating when
to start the software loader

reading the data. This mod
makes it possible to hear (via

the cassette's built-in speaker)

the tone leader and data

while the interface is plugged

into the EXT SP jack

(plugging into the EXT SP

jack normally disconnects the

internal speaker). Fig. 1

shows where to install a 470
Ohm, 1/4 Watt resistor to

allow the speaker to be in the

output circuit. The value of

the resistor may be varied to

obtain different speaker out-

put levels, but 470 Ohms is

the best for me. Don't over-

load the output section; 100
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J C Penney Cassette Recorder with Tarbell Cassette Interface.

Ohms is recommended as a

minimum value.

With these mods in and

everything working better

than ever, I returned the bor-

rowed tape recorder.

The J C Penney Model

6536 had several additional

shortcomings that made me
want to investigate other

machines. The biggest was

that the FAST FWD button

did not lock down and didn't

provide a very fast forward.

So, off to the marketplace I

went. Now, since the bor-

rowed Penney's recorder

worked so well, I decided to

try J C Penney again, this

time for the next more ex-

pensive model. With the

"satisfaction guarantee,"

which most big stores give, in

mind, I purchased the J C
Penney Model 6551 ($59.95).

Here is what I found. The

J C Penney Model 6551 auto-

matically disconnects the

microphone when an external

source is plugged into the

AUX IN jack; so, no micro-

phone mod was necessary.

The fast forward locked

down and provided a very

fast forward. There were also

the added features of

REVIEW and CUE which

allows fast reverse and for-

ward while in the playback

mode. This model also has

auto stop on playback or

record. I did, however, find a

disadvantage that was soon

overcome. The range of the

volume control for data

acquisition on playback was

extremely limited (6.5 to 7.5

on the dial). It turns out that

the 10 K VOLUME control is

extremely nonlinear; so, I

replaced the volume control

with a miniature linear trim-

pot which now gives an

acceptably large input range.

While I was inside, I also

removed the TONE control

and replaced it with a 15 K,

1/4 Watt resistor (full treble).

This precluded the chance of

it accidentally moving from

full treble. I also added a 470
Ohms, 1/4 Watt resistor to

put the built-in speaker (quite

muted) back in the circuit,

Remove bottom cover.

Position unit with TONE and VOLUME control toward you and PC foil

up.

Modifications at Locations Shown

Remove VOLUME and TONE controls (remove two brass nuts and
unsolder).

Add 10k Ohm miniature linear trimpot below board for access, through
front when unit is closed. Orient as shown for volume increase with

clockwise rotation.

ADD 15k Ohm ±10%, 1/4 Watt resistor

ADD 470 Ohm ± 10%, 1/4 Watt resistor

INSTALL
LINEAR
TRIMPOT
UNDER
BOARD MIC REMOTE

REMOVE
VOLUME
CONTROL

REMOVE
TONE
CONTROL

" l '
MONI-
TOR
(8fl)

Fig. 2. J C Penney Model 6551 Cassette Recorder modification.

while the cassette interface

was plugged into the MONI-
TOR jack. Fig. 2 shows the

modification. Now I have an

extremely reliable peripheral

for my system.

Both models may be run

from ac power or batteries. I

have been using ac power

without problems. Both

models have tape counters

that count very closely to

each other.

Either J C Penney model

will give excellent results and

perhaps other brand recorders

may benefit from these modi-

fications.
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George Young
Sierra High School
Tollhouse CA 93667

Try a Design Console

. for practical hardware prototyping

For those of you planning to

participate in the Kilobaud
Klassroom series you 'II be

needing the construction

plans provided here for the

Student Console. As for the

rest of you ... if you don't

have a design console on your
workbench for breadboarding

circuits, then now is the time

to build one (it's really the

only way to go!). — John.
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Design Console — deluxe version.

eed to test an IC? This

will do it. You can test

a 7400, or design an "auto-

matic" circuit that will test

10,000 of them. Need to

evaluate a circuit just pub-

lished in your favorite maga-

zine? This will do it. You can

find out if the published cir-

cuit works as described or

will suit your requirements

within a few minutes after

you get the parts required for

the circuit. Need to modify

the circuit a little? This will

do it. Need to evaluate a

microprocessor chip? This

will do it. I've had a complete

computer set up and running

on the thing.

This construction article

presents suggestions for an

experimental tool. Solderless

breadboards allow testing and

evaluation and modification

of circuits quickly and at very

reasonable cost.

History

The original version of this

device was constructed more

than two years ago with just

one solderless breadboard,

with a clock circuit and a

logic probe built in for sup-

port circuits. A later revision

used 4 solderless breadboards,

a clock circuit, logic probe, 2

LED registers, a three phase

clock circuit, and a 7 segment

readout. It wasn't flexible

enough still. The latest ver-

sion of this design console has

6 solderless breadboards, two
power distribution strips, a

single and three phase clock

circuit, a start-stop control,

and a logic probe built-in. But

in addition, it has 4 edge

connectors built into the

sloping control panel. Now it

has the flexibility that I need

for whatever I want to do.

Construction

My framework is sugar

pine, but any soft, easily

workable wood will do. The
framework is glued and

nailed. A hot glue gun is

rapidly becoming indispensi-

ble around the shack.

The wooden framework is

then skinned with plastic

laminate. For this project I

busted one of my cardinal

rules and broke down and



bought some walnut grained

plastic laminate to dress it up

a bit. The two horizontal

surfaces were glued in place,

while the front panel was

made removable. The Super-

strips were bolted in place.

Superstrips are available from
AP Products, Inc., Box 110,

Painesville, Ohio, 44077 or

call them toll free for the

name of your nearest AP
Products distributor.
(800-321-9668). The front

panel was lined into rec-

tangles with a white colored

pencil (which wasn't entirely

satisfactory) labeled with

decal lettering (dry transfer

lettering is also satisfactory)

and then sealed with a coat of

clear lacquer to protect the

lettering and the lines. The
slots were cut in the front

panel with a router and a

special jig made expressly for

this purpose.

Bolts, nuts, and solder lugs

make inexpensive, rugged,

feed-through terminals to

bring power in and out of the

console. The previous two
versions utilized nuts, bolts

and solder lugs for both

power and signal connections.

In this version I have added a

new twist which has proven

faster for the signal connec-

tions. Subminiature tube

sockets, transistor sockets,

and IC sockets have been

utilized to make plug-in pro-

vision for the signal lines.

Again, the hot glue gun made
quick work of mounting

these components.

Power at the moment is

external to the console, enter-

ing the console at the top on

five 4-40 bolts. There is suf-

ficient room inside the con-

sole for a power supply to be

built-in.

Superstrips are useable

right out of the box. But

anchoring them down and

adding a few support circuits

increases their versatility

1000 times. There is some
additional space remaining

along the top of the console.

This could be used to mount
controls, or switches, or both,

but for now I plan on using

plugging into the edge con-

nectors mounted in the front

panel.

The console support cir-

cuits that I incorporated are

shown in Fig. 1. The three

phase clock circuit is not

included since the demand
for this circuit probably

would not be very great.

Anyone desiring a copy of

this circuit can have one for a

self-addressed envelope.

A simpler version of the

console is also presented. This

simplified version is the one

that we will use in Kilobaud

Klassroom (and is called the

Student Console). The dimen-

sions for both consoles are

given in Fig. 2 and 3. The
photographs show sufficient

detail to allow you to whip

Kilobaud Klassroom student console.

really needed is a little

Tender Loving Care (TLC).

Construction Details

The bulk of the following

discussion deals with con-

struction steps for the assem-

bly of the Student Console.

Almost every point con-

sidered is applicable to the

Design Console as well. If you
are already an experienced

builder, then this section can

be very rapidly perused and

construction can begin. There

is actually room on the work-

ing surface of the student

console for four Superstrips.

We will start with one, and

more can be added as your

own personal finances permit.

Start by cutting out the

side, front, and back pieces of

edges are reasonably smooth.

The band saw in the high

school wood shop (or junior

college wood shop) will make
very short work of the side

panels. However, the home
handsaw will also get the job

done and very quickly if you
have to drive any distance to

get to the school. (Most
schools run a night school

class for adults in the com-
munity . . . check it out.)

Place the front and rear

panels so they are recessed

about a millimeter (1/32

inch) or so. This is so that we
can file or sand the frame-

work smooth. Assemble the

sides and end panels using

glue and finishing nails. White
glue or a hot glue gun works
the best. If you don't have

the plug-in module approach up so mething similar. the console. File or j>and finishing nai Is, use whatever
with these components Noth ing is critical. All that is down the saw cuts until the you do have on hand. The 4d
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finish nails are about right.

Set the nail heads; it will ease

the job of sanding. After the

framework is assembled, we
need to add the support strips

for the support surfaces for

the plastic laminate. I used

1cm x 1cm (
1/2 x V2 inch)

strips, but anything will do.

Fit these very carefully, glue

the ends, and drive one nail in

each side to hold the strip

while the glue dries. The

upper support strip should be

positioned so that it is flush

on the top surface but pro-

trudes past the slanting panel

surface. After the glue has

set, the protruding surface is

planed off flush with the

slanted panel sides to provide

a flush surface to hold the

plastic laminate. File or sand

the console edges and

surfaces to provide smooth

surfaces to attach the plastic

laminate. The wood can now
be painted if you really want

to have a show-off console,

but the wood surfaces need

not be treated any further for

functionality. Next attach the

two horizontal plastic lam-

inate surfaces. The rear por-

tion of the lower horizontal

surface can be beveled slight-

ly to fit more closely to the

sloping section. When work-

ing with plastic laminates,

leave a slight overlap, or over-

hang, on each edge. Here

there will be three edges over-

hanging when this is done

correctly. About 2mm (1/16

inch) is satisfactory. The

purpose of the overhang is

twofold: 1 ) it insures that the

laminate will completely

cover the area and, 2) it

allows a slight chipping of the

edges of the laminate during

sawing so that the chipped

edges will not show after

finishing. (Some laminate

workers leave as much as a %
inch overhang.) Affix the two
horizontal surfaces to the

frame with glue. The standard

procedure is to use contact

cement. However, this can be

very tricky if you do not have

previous experience with it;

so try white glue. It will allow

you to move things around a

bit and get things lined up

where you want them. Weight

the two surfaces with some-

thing flat and set it out of the

way until the glue cures.

After the glue has cured,

file the edges of the laminate

down flush with the wood.

Angle the file slightly as you

approach the final stages so as

not to undercut the wood.

Finish the last stages with

sandpaper for a superior job.

A very rough job here will be

perfectly functional, but a

little TLC (tender loving care)

will give you something that

you can show off with pride.

No one says that HB (home
brew) equipment has to look

like it was HB.

The front panel is done

next. Here is the way I have

my own high school students

do it. Bevel the lower edge of

the front panel so that you

get a good snug fit with the

lower surface that is already

laminated. Now position the

panel so that you have a

slight overhang on three sides

again. Drill a single hole

through the panel about 2 1
/a

cm (1 inch) above the bottom

of the panel and try to hit the

wood dead center. Remove
the panel and enlarge this

hole to clear the screw that

you will use to fasten the

front panel to the wooden
frame. A #6 woodscrew

about 1 inch long will be

satisfactory. Now fasten the

panel in position with the

screw. Move to the opposite

side and repeat the process

for the lower hole on that

side. Refasten the panel in

position. Now you can pro-

ceed with both upper holes

locating them about 2 1
/2 cm

below the top. The reason for

all this is to assure that the

holes, panel, and frame will

all turn out in the right

places. After the panel is

fastened in position, it may
be trimmed to the exact size

of the support structure in a

manner similar to that dis-

cussed earlier for the two
horizontal surfaces. The

reason for making the panel

removable will become clear

shortly.

Dolling It Up

Nothing sets HB equip-
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Fig. 1. Console support circuits.
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Wooden framework for deluxe console. Student console framework.

ment apart from commercial

equipment as does the letter-

ing. There are perhaps 20

different methods that can be

used, but I am only going to

tell you about a couple of

practical ones. Dry transfer

letters may be purchased at

almost any stationery store.

Select a contrasting color to

the panel color, white if your

panel is dark, black if your

panel is light in color. Decals,

which may be obtained at

most electronic stores are

another convenient method.

Even if the precise label you

need is missing from the set

you buy, you can still cut

apart words and syllables to

form the label that you need.

Both of these letters can be

sealed in clear plastic by buy-

ing a can of clear lacquer

spray at a paint store or

supermarket and applying it

to the panel while it is in a

flat position.

If an india ink lettering set

is available for your use, this

can also be used to make a

professional looking panel.

India ink will not flow onto

most plastic laminates. Try

spraying a coat of clear

lacquer on the surface and

i

15

i

5 cm

1

35cm
\

!

U 36 cm

allowing it to dry thoroughly.

Then letter directly on the

lacquer layer. After the ink is

dry, spray again so that the

ink is sealed between two

layers of plastic. I have even

used this technique to label

directly onto aluminum sur-

faces. The aluminum is first

buffed on a wire buffing

wheel, keeping the grain

produced aligned. This is then

sprayed with lacquer, inked

with a Leroy lettering set,

then sprayed again. The black

letters on the silvery back-

ground are quite attractive.

Less professional looking

labels can be produced with a

Dymo labelmaker. Another

trick is to use a typewriter

and white paper. Type the

labels with the typewriter.

Cut them out with scissors

into as perfect a rectangle as

you can and affix it to the

panel in the appropriate posi-

tion with Magic Mending

Tape.

The student panel shown
in the photograph was labeled

using a silk-screen process.

This was produced by our

graphic arts department since

many of these panels had to

be produced for our students.

•—6cm

This is not a practical method
for the HB constructor, but it

is worthwhile if many identi-

cal panels are to be made.

There are many other

methods that can be used,

but these are some of the

practical ones for the home
brewer.

Wiring It Up

Once the panel is com-
pleted, it can be attached to

the front panel and we can

proceed with the wiring of

the console (see Fig. 4).

Locate a toggle switch about

2Y2 cm in from the right-hand

edge if you are right handed

(left edge if left handed) and

centered in the top horizontal

surface. This may be any

toggle switch; it will be used

to remove power from the

entire console. Position two
4-40 nuts and bolts, with a

solder lug on each, about 3

cm apart and located cen-

trally in the top surface.

These will be used to bring

power into the console. These

may be about 1 cm long.

Position two more 4-40 x

1 inch bolts, this time with a

solder lug inside and outside

the console directly under the

two upper 4-40 bolts, at the

bottom of the front panel.

Keep the spacing the same.

These will bring power
through the front panel to be

available to the Superstrip.

The bolts on top should point

outward, those below inward.

Run the common - wire

directly from the top -

N

\

>cm

I

\

5 5cm

r

t

• 23 cm •

Fig. 2. Design console dimensions. Fig. 3. Kilobaud KIassroom student console.
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terminal to the lower - ter-

minal but route the wire over

near the switch, down the

side, and back across to the -

bolt. This is to keep the wire

clear of the area back of the

front panel. Run a wire from

the + terminal on top, over to

the switch, through the

switch, then down to the

center, and then across to the

+ bolt terminal at the bottom

of the panel. The switch

should interrupt the circuit

path so that power to the

console may be turned off

with this switch.

Now, an option. The wire

coming from the off-on

switch may be connected to

the + bolt. Or we can install

another solder lug in the

wooden frame near the +

terminal and install a diode in

series with the line. This

diode will drop about 0.75

volts, but it will also give you
a measure of protection for

your ICs mounted on the

Superstrip. It serves as a

reverse polarity protector and

prevents power from reaching

the ICs if you inadvertently

connect up the power source

backwards. It is a very worth-

while addition to your con-

sole, but it is optional. Both

circuits are shown in Fig. 4. If

you install this protective

diode, the diode connected in

series with our 6 volt battery

may then be eliminated. In

fact, all you have to do is

install it inside the console

instead of on the battery

pack.

At the bottom of the con-

sole, solder two red wires to

!
()

K^O

(-) ()

(-) ()

3*%

^2/ OPTIONAL

Fig. 4. Student console wiring.

the + terminal, and two black

wires to the - terminal and
then cut them to appropriate

lengths and plug them into

the buses on the Superstrip, +

on the outside rails, - on the

inside rails.

Mounting the Seven Segment
Readout

To mount the FND 70 in

the front panel of the con-

sole, proceed as follows.

Make a template of the pin

spacing on the FND 70. Here

is one way to do it. Place a

sheet of paper over the Super-

strip. Using a pencil, shade

the area over ten triple pairs

of pin holes on the Super-

strip. Keep shading with the

pencil until you can locate

the 10 holes that match up

with the 10 pins on the FND
70. Find a clear piece of

plastic. Half a credit card

holder from your wallet will

do nicely. Place an issue of

Byte, Ham Radio, or QS7"on
the work table, then place the

sheet of plastic on the maga-

zine. Then place the shaded

paper template over the

plastic. With the scribe

(probe) that I had you make
in session one (or a straight

pin or needle for you stub-

born characters) poke the

pattern through the plastic

and into the surface of the

magazine below. Discard the

paper template and enlarge

the holes in the plastic until

you can get a pencil point

through them. (Don't overdo

it or you get to start all over.)

Position the plastic template

at the top right corner of the

console front panel (see

photograph of the front

panel) and mark the locations

of the 10 holes. The probe

can also be used to do this

instead of a pencil. The rea-

son for the clear plastic is to

enable us to see what we are

doing, and if we miss one
hole, we can place the plastic

back in position to pick it up.

Now you are going to have

to drill ten #60 holes in the

front panel and exactly where

the ten holes are marked. The
probe can be used to center-

punch these locations, but

under no circumstances

Console with plastic lamination "skin.

should a hammer and conven-

tional center punch be used.

The front panel will fracture.

I have not included any PC
boards here with this article.

It is my intention to teach

you how to make simple cir-

cuit boards in the Kilobaud

Klassroom sessions. We will

need a PC board drill at that

time, so you might as well

buy one now. A #60 drill is

fine for general purpose PC
board work. Store the thing

in a small plastic pill bottle so

that it won't get lost.

Haywiring In the Readout

The FND 70 readout may
be haywired into the console

front panel at this time. Refer

to KB Klassroom, Session 2,

in this issue for this pro-

cedure.

The FND 70 readout is

pushed through the ten holes

very carefully (they do not

appreciate having their pins

bent back and forth at all!)

and then haywired to the

eight 4-40 x 1/2 inch bolts on

the front panel. It is advisable

to connect the current limit-

ing resistor between pin 1 and
the panel bolt marked com-

mon. This could be omitted

and the current limiting resis-

tor included each time the

readout is connected for use

in a circuit on the bread-

board, but the first time you
forget to include it in setting

up a circuit, you will blow

the readout and have to re-

place it. I'm reasonably sure

that by the time you struggle

through haywiring 8 pin

connections up on the back

of the front panel, that you
will install the current limit-

ing resistor here on the back

of the front panel between

pin 1 and the common bolt.

Hint: By unsoldering a

couple of wires carrying

power, etc., the entire front

panel can be removed and

laid flat on the workbench to

greatly simplify the task of

wiring in the readout.

Display Functions of the

Readout

After completing the

wiring of the FND 70 read-

out, you can connect wires

from the bolts to + and form

the following numbers and

letters : 0,1 ,2,3,4,5,6,7,8,9

and A, b, c, d, E, F, G, H, J,

L, o, P & U. And we now
have a bank of 8 LEDs at our

disposal that can be used in

place of discrete LEDs.

Conclusion

I get a great deal out of

my Design Console. I use it

constantly. The power suppty

used to power my console

will be written up in the

Kilobaud Klassroom series.

Look for it in KB Issue 8.

For those of you that can't

wait that long, send me a

sel f -addressed stamped
envelope and I'll get it to

you. As additional support

circuits are developed I'll

send them on to John.
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TheWunderBuss
End noise and
cross-talk with
our exclusive
Noiseguard
system

Build your S-100 system
on the WunderBuss™ 20-

slot bus-board with Noise-

guard™ and you'll get
"textbook clean "signals.

The Noiseguard™ sys-

tem's interlaced ground
system shields all bus lines

from cross-talk . . . and low-

power active termination
absorbs noise and signal

reflections.

The printed circuit
board is double-sided and
(of course) has a solder

mask. And there's 3 un-

committed positions for
peripheral power.
The incomparable Wun-

derBuss™, by Morrow's
Micro-Stuff, is now avail-

able for $76 alone. With 10

edge connectors, $120.
With 20 edge connectors
$154. Add $4 handling.

Thinkerm tm 505 Arlington

LOVS Berkeley, Ca.

Thin

Your single source for the most advanced S-100

components available:

r
94707

See it at your local computer shop
Place credit card orders toll-free to 800-648-5311

* Guard your Altair
,

IMSAI or custom system
against program crashes
with CONSTANT VOLT-
AGE POWER SUPPLIES,
special 12 and 20-amp
models from Parasitic
Engineering. * INTE-
GRATED CPU/FRONT
PANEL gives you access
to all 8080 registers, I/Os
and memory from octal
keyboard and digital LEDs
... by Morrow Micro-Stuff.

* WunderBuss with Noise-
guard™ is the only 20-slot

S-100 bus-board with two-
way squelching. * TOTAL
I/O BOARD for $120! 3

cassette channels with
control, RS232/TTY port,

parallel port, memory.
* Write for specs.

Thinker
Tbys

TM 505 Arlington
Berkeley, Ca.
94707

photo - courtesy Peter Hollenbeck Byte Shop Berkeley
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3 Brand New Computer Kits *:

8Kx8 ECONORAM II $163.84
Uniquely configured as 2 separate 4K X 8 blocks (with fully independent protect and address decoding to increase flex-

ibility), our ECONORAM ll
€l

features full buffering, guaranteed 450 ns or faster speed (use 1 wait state with Z-80; necessary

logic included on board), plated-through, double-sided epoxy glass board with gold edge fingers, low profile sockets, on board

regulation, and 3 state outputs that can drive the Altair/IMSAI S-100 or any bidirectional buss. We use proven, reliable tech-

nology, like static 2102L-1 low power RAMs and low power Schottky ICs to keep current consumption to an absolute minimum
And there's more ... but to see for yourself, send $1 to cover costs and we'll send you our ECONORAM ll^ Logic

Print/Documentation

MOTHERBOARD $80
Use with the IMSAI microcomputer as an add-on with room for 10

peripherals, or for starting an 11 slot stand-alone system. Comes with 10

edgeconnectors---lots of places would charge you the cost of our Mother-

board for these alone. Active, regulated terminations, included on board,

minimize the crosstalk, noise, overshoot, and we use an epoxy glass board,

with bypass caps and heavy power traces included. Get yourself one of

these, an S-100 buss CPU card and front panel, some ECONORAM II®

boards and a power supply, and you are well on your way to a powerful

system at a really good price.

POWER $45
Finally, a quality, cost-effective supply for small
systems. Gives you a full 4 Amps at 5 Volts, with
crowbar overvoltage protection, along with half

an Amp of 4- 12 and half an Amp of -12 . . . and
an additional 10 mA supply, adjustable over 5
to 10V for biasing required by some CPUs.
Although intended for use with computer
systems, it's also a dandy little bench supply for

digital work. _^G4

TERMS: Please allow up to 5% for shipping; excess refunded. Califomians
add sales tax. Street address must be included for COD orders. Place

BankAmericard® and Mastercharge® orders ($15 minimum) by calling our 24

hour order desk at (415) 562-0636.
FREE FLYER: Just give us the word and we'll send out a copy of our flyer,

BILL GCDBOUT ELECTRONICS
BOX 2355. OAKLAND AIRPORT. CA 94614

which describes our complete line of products in greater detail.npj
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from page 20

in the software example)
and a fair, if rather brief,

survey of various MPU's
strengths and weaknesses is

offered.

The book assumes that

the reader is already familiar

with simple logic circuits

(no explanation is offered

for standard gate diagrams)

but is completely unfamiliar

with computer operation (a

lengthy appendix is offered

on computer arithmetic).

The book also seems to

assume that the reader is

more interested in hardware
than software, an assump-
tion my experience in

working with novices has
not borne out. The book
begins with the best intro-

ductory explanation of

microprocessor concepts I

have yet seen. After the first

fifty pages, the beginner has

been exposed to all the

buzzwords we seem to love.

He should now understand
the various components of a

microcomputer system,

their uses, advantages, and
shortcomings. Oddly, al-

though the book is well

illustrated, the authors
never show an actual micro-

computer (except for a

KIM-1 which is used to illus-

trate the concept of a hex
keypad). The authors never
discuss how the novice
might judge the merits of

one system over another.

After this introductory

material the authors plunge

into a 84 page explanation

of hardware, complete with

schematics for power sup-

plies, clock generators, a

PROM programmer and a

variety of keyboard and
display circuits. For reasons

known only to the authors,

a PROM programmer, not a

microcomputer, is featured

on the cover! I think this

emphasis on hardware is a

mistake, one made by
several other introductory

books in this field. The
reason microcomputers are

so difficult to teach to a

beginner is that hardware
and software are so inti-

mately bound together.

There is not much point in

telling the novice that a

CPU contains an index

register without explaining

how that enhances the flexi-

bility of the software. The
concept of a hardware inter-

rupt indirectly raises the

question of how these inter-

rupts are serviced in soft-

ware.

Unfortunately, what is

really needed is some of Ted
Nelson's Hyper Text, where
the reader can request fur-

ther information on a point

which puzzles or interests

him. (Osbourne's Introduc-

tion to Microcomputers
tries to do this with a bold

face /light face type mix-
ture.)

It has been my ex-

perience that most begin-

ners want to know how to

program a system before

they are interested in circuit

details, and so I think that

the authors should have put

their 45 page chapter on
software first if they insist

on splitting the two. A
simple block-move program
is used as the vehicle for

explaining instruction types

and operation. This is a

good example to use

(Osbourne uses it for his

benchmark comparisons for

processor instruction sets)

since any program doing

arithmetic or I/O usually

ends up being processor

dependent.

In summary, this is prob-

ably the best 1 80 pages of

information available to the

hardware oriented beginner.

After reading this book, the

novice will be able to read

the articles in Kilobaud (or

the manuals that come with

his first system!) with some
degree of confidence and
understanding.

Rick Simpson
Haddon Heights NJ

An Author's Complaint

The following is a reply

by Charles Sippl regarding

the unfavorable review his

book, Microcomputer Dic-

tionary and Guide, received

in Issue #4 of Kilobaud. He
is also responding to and has

some rather strong feelings

about the comments I made
in my editorial (in #4)

with more
ivenience and power

for your money
plus flexible memory

and
I/O expansion
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indicating that I felt the

book "was long overdue for

a raking over the coals.

'

Charles indicated in his

cover letter accompanying
his reply that my comment
might have been more
appropriate if I had done
the review. That comment
was my review. / didn 't feel

there was any need for me
to elaborate because the

review expressed my feel-

ings on the book. Charles

a (so suggested that my nega-

tive feelings might have had

an influence on the re-

viewer. Nothing could be

further from the truth. The
reviewer called me on the

phone one day and asked if

I would like a review of the

Microcomputer Dictionary

. . . a negative one. I said I

would, and as we discussed

it we brought up common
points about the book
which we both agreed on. I

don't think that can be

construed as exerting

influence. One other com-
ment in the cover letter

should be mentioned and
responded to. Charles sug-

gested that due to my

remark I have "requested

(almost demanded) that the

letters to come be deroga-

tory or they won 't be

printed." Hey now, that's

something I could take

offense to! Anytime anyone
gets the idea we only print

certain letters in Kilobaud
they 've got another think

coming! We print the good
and the bad, whether
they 're directed at us or a

dictionary. (As a matter of
fact, we're thinking about
starting a special section for

printing the nasty letters

which get sent to the #2
magazine but never get

published. You know which

one I mean . . . the one that

used to be #1.)

Charles expressed a

desire that his reponse be

carried in its entirety (it has

been) and that "some
approach toward fairness"

would be achieved if the

response appeared in the

Letters section . . . even

though that section has

"fewer readers (by far)"

than the book review

section. What the heck . . .

in spite of the fact I

wouldn't want people to

start accusing me of being

fair I'll be more than happy
to put all of this in the book
review section . . . which is

why we're all here, right?

In conclusion, I have

three comments to make.

First, my feelings con-

cerning the book haven't

changed one bit. Second I

wonder if Charles Sippl was

as interested in responding

to the book review as he

was in getting in a plug for

every book he ever wrote

. . . or will write. Third, the

editor always gets in the last

word! - John Craig.

Dear John,

Thank you for inviting

comments regarding the

recent review of a book
representing a three-year

effort to begin an organiza-

tion of microcomputer
terminology, Microcom-
puter Dictionary and Guide.

Dave Winthrop, the re-

viewer, makes a number of

important points, and he's

right on many of them. His

main points seem to be that

the book contains too much

information, that it is some-

what "encyclopedic" — a

rare and rather odd com-
plaint. His conclusion that

the book is not well suited

for the beginners and for

regular microcomputer
user's quick reference is

totally at odds with a dozen
or more other reviewers,

principally the publisher of

Kilobaud includes, ".
. . A

whopper . . . well over 700
pages and the price is right

at $15.95 ... definitions

. . . are not brief . . . almost

enough to learn about com-
puters just from reading the

book ... a dictionary such

as this is invaluable (italics

mine)." Datamation found

it to be ".
. . A useful, com-

prehensive . . . Dictionary

and Guide." (May, 1976,

page 34) Library Journal:

"Microcomputers, offering

compact, effective and
economical control systems,

will be used more and more
in the future. This book is

essential (italics mine) for

the reference collection.'

(as quoted on the Cahner's

Books "Promotion" Post

Card sent to all EDN Maga-

and superior

documentation to

get your system up

and running fast

with practical

applications and a
well-organized

user's group
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zine subscribers in
February, 1977).

Perhaps some experts
like Mr. Winthrop don't
need a reference to approxi-
mately 5000 microcom-
puter definitions and a few
thousand allied electronics

"explanations," but evi-

dently others do. The March
15, 1977 issue of the highly

respected Homebrew Com-
puter Club Newsletter in its

review of the Microcom-
puter Dictionary and Guide
stated: "Newcomers and
old-timers alike can benefit

from this book. It's a ready
reference with definitions

that are up to date. New-
comers should find exten-
sive use . .

." Another pub-
lication developed by top
people in the industry,

Microcomputer Digest, had
its review republished
(italics mine) in Compute
(May, 1976), the newsletter
of the National Semicon-
ductor User's Club, as fol-

lows: "After a careful

detailed review of the

dictionary, Microcomputer
Digest, finds the definitions

offered by the author to be

clear, concise and consistent

with industry usage. We
recommend the book as an
excellent reference tool."

We might examine some
comments from some of
Kilobaud^ competitors:
Interface (March, 1976)
states: ".

. . An unbelievable

compilation of 5000 terms,

definitions and product
procedure and applications

explanations. This book is

virtually indispensable and
must become an integral

part of every novice, ama-
teur, experienced and pro-

fessional in the microcom-
puter domain.'" Personal

Computing magazine
(March-April, 1977, p. 4)
states ".

. . 680 pages of
very useful stuff ... a book
you might like to obtain . . .

we plan to run a glossary

. . . taking our definitions

from Microcomputer
Dictionary and Guide. "

To add a little frosting

one might consider the

usually quite stiff and
critical British and Cana-
dians, especially their pro-

fessional reviewers. The
Information Processing

Society of Canada: "This is

an excellent little reference!

Barring a few such
minor oversights, the author
has produced a useful and
worthwhile addition to and
updating of the slowly

growing list of computer
and data processing
dictionaries." (J. H. Toop,
Book- Review Editor - CIPS
Review, 4 August 1976.)

And the British IPC Science

and Technology Press Ltd.

(Sept., 1976) stated, ".
. .

The number of new items,

symbols and new techniques
which lie in the wake of the

m icrocom puter revolution

make such a publication an
essential life-raft (italics

mine) for the engineer and
designer." Copies of all full

reviews are enclosed to be
forwarded to Mr. Winthrop.

Now, no book is perfect
— but is this the book that

deserves "to be raked over

the coals?" (or have some
personal "grapes soured" a

bit). Mr. Winthrop 's review

was really quite perceptive

(even though a bit of the

editor's "arm" might have

affected his conclusion),

and I should like to agree

with him on several points.

Reviewers have a right to

"whack away" at books;
that's their job, and most do
so honestly and indepen-

dently. Many of the defini-

tions are indeed encyclo-

pedic and reflect a

particular "bent" I main-

tained when I began the

project in 1 974 after com-
pleting my article
Computers as the main
entry in the Encyclopaedia
Britannica ( 1 975-76
Editions). He is right, too,

that some extra electronics

definitions did creep in,

possibly from a long range

project I am doing to be

published as Concise Micro-
electronics Encyclopedia in

1978 by Matrix Publishers,

Inc.

Mr. Winthrop is accurate

again by noting that the

dictionary contains a large

number of data communica-
tions terms. (I liked them so

well I also produced a

10,000+ trim 1976 Data
Communications Dic-
tionary, Van Nostrand Rein-

hold.) But, every expert
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around is confirming that

data communications and
data processing are

"merging" and a major
scientific and governmental
effort is underway to

attempt to differentiate

between the two. But, why
does the reviewer complain
about "too much" informa-

tion? He suggests that too

many terms makes some
harder to find. Why? Has
the alphabet changed? Mr.

Winthrop doesn't seem to

like to find "similar" defini-

tions in two places — but

this was done for the user's

convenience. We defined the

terms as we found them in

the literature, manuals, and
so on. If "data registers" in

one place also appears as

"registers, data" in another,

with one defined a bit more
at length, who got hurt?

Certainly not the reader!

The reviewer appears to

become a bit "pique-ey"

when he jumps on us for

defining some terms by
giving examples of specific

products. Come now! This

is one of the best tutorial

techniques known and used

by every teacher — and

some of these terms, now
representing commonplace
products or techniques,

were only just "invented" in

1974-5, and we chose to use

the inventor's own words.

The backs of pioneer dic-

tionary writers are loaded

with arrows — and even the

umpteen editors of Webster

and Funk & Wagnall are

critized by Oxford and

Random House on an

almost annual basis.

But, Mr. Winthrop will

have two of his wishes

granted (1) "... a book one

quarter this size" might con-

tain a majority (not 99.5%,
as the reviewer suggests) of

the strictly microcomputer
definitions needed for some.

Such a book (Microcom-
puter Glossary and Refer-

ence) is presently "in press"

by this author, has less than

200 pages (about $7) and
has many hundreds of

"new, 1977" terms and con-

cepts defined, as published

by dilithium Press. (2) The
Big Microcomputer Dic-

tionary and Guide 2nd edi-

tion is under way and may

...but you don't need

to design your own
because our systems*

are coming this Fall:

'The Heath Co. Benton Harbor, Ml

yet appear this year, or

early 1978 - at about 500
pages with much culling and

very careful editing and well

over 2500 new definitions

added to the "standards and
basics" that have won sig-

nificant praise from all but

Kilobaud.

Again, we must challenge

Mr. Winthrop's conclusion

and John's desire to "rake"

the book by advising that

MITS thinks enough of it to

include it with the sales of

kits and systems computers.

Many thousands of "begin-

ners" appreciated this edu-

cational gift from MITS.
(Several other suppliers also

pack them with their

systems, realizing that all of

us need immediate lookup
or reference [browsing]

updating.) They are sold in

all MITS stores, BYTE
Shops, and most other

stores. The book is being

translated into some foreign

languages — and Cramer
Electronics (the second

largest distributor) regularly

runs full page ads displaying

the book after making an
early (1975) "five-figure"

prepublication order.

We admit the book is not

perfect, that Mr. Winthrop

made some good points, but

an editor's message asking

readers to "rake" a particu-

lar book because of a per-

sonal peeve can be con-

strued by some to be a bit

of a "cheap shot." We all

should be involved in doing

everything we can to

educate each other, to

constantly continue to

improve anything we do for

personal computing, to

support each other's efforts

and to offer constructive

criticism to each other. But,

though a bit dismayed by
"that" review, I appreciate

your integrity for printing

this letter in full.

And, I can find solace

from those wonderful words
from the "other" reviewers:

"invaluable," "indispen-

sable," "excellent," "essen-

tial," "life-raft for engineers

and designers," "very useful

stuff," "newcomers and
old-timers alike benefit" . . .

and Kilobaud is becoming a

great magazine . . .

Charles J. SippI

87



Try Solar Energy

computerized answer

to the energy crisis

VI

i

i

V3

STORAGE TANK

SOLAR COLLECTOR ARRAY

HOUSE

GAS OR OIL BURNER

Fig. 1. Simple solar heating system.

Hal Chamber/in

29 Mead St.

Manchester NH 03104
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I've heard of using a microcomputer for solar heating control

but before reading Hal's article I'm afraid I never gave it much
thought (and as a result, didn't give much credit as a practical

application). I can see now that it would really be the only

way to implement such a system. Also, I've mentioned on

several occasions how the hobbyist should be looking for

dedicated controller applications as potential moneymaking

opportunities. This is certainly one of them. (Oh, and don't

miss Hal's idea for temperature sensing . . . minus the

analog-to-digital conversion you would normally expect.)

Hopefully, Hal's fame has preceded him and he doesn't

require an introduction because he is certainly a pioneer

among computer hobbyists. Way back in ancient times (1974)

Hal was busy developing and writing up a graphics display for

the 8008 in one of the first computer hobbyist publications,

The Computer Hobbyist Since then he has gone on to develop

some fascinating computer generated music, the first hobbyist

cassette interface and a floppy disk interface, just to name a

few. — John.

The majority of hobby
computer applications

mentioned in these pages and

elsewhere are of the general

purpose type. That is, the

hardware and software setup

required for execution of the

application in no way affects

the system's ability to per-

form other functions as well.

This article will be devoted to

a dedicated application that

requires continuous use of a

small computer 24 hours a

day.

During the winter it usual-

ly seems that the cold

weather will never end and

when the monthly fuel bill

arrives you are reminded that

winter is expensive as well as

depressing. In many parts of

the country the cost of heat-

ing a house has doubled or

tripled in the last 5 years.

Some people are investigating

and implementing solar heat-

ing systems in an effort to cut

heating costs as well as con-

serve our nation's resources

without giving up the per-

sonal comfort afforded by a

constant room temperature.

But getting the maximum
benefit from a solar system

requires constant attention to

the system controls and a

little educated guesswork.

This is where a dedicated

computer comes in.

Unfortunately, solar heat-

ing systems are complicated

by one inescapable fact: the

sun does not shine all the

time. A minimum system that

works satisfactorily is illus-

trated in Fig. 1. Here we have

four major components; the

solar collectors which heat

water with sunlight, an oil or

gas fired water heater, a large

storage tank, and a heat dis-

tribution system within the

house. In addition, two
pumps and three valves con-

trol the flow of water

through these components.

COEFFICIENT
OF
PERFORMANCE
AT 80'F
DELIVERY
TEMPERATURE 2

SOLAR COLLECTOR ARRAY

STORAGE TANK

FAN FOR
OUTSIDE AIR

V2

V3

\MMJ
l U U V U ) HEAT EXCHANGER

SPECIAL DUAL
AIR -WATER

COLD SIDE

WARM SIDE

HEAT
PUMP

V6

HEAT EXCHANGER

GAS OR OIL BURNER

Fig. 2. A more sophisticated solar heating system.

10 20 30 40 50 60

The purpose of the storage

tank is to save excess solar

heat for use at night and on

cloudy days. The fuel fired

water heater is used only

when there is insufficient

solar heat and the stored heat

has been depleted.

Two factors combine to

determine the operating cost

(proportion of time that fuel

must be burned) of the sys-

tem. One is the size of the

storage tank and the other is

the size of the solar array. A
large tank is more likely to

have sufficient capacity to

tide over long cloudy periods

and a large array will be able

to recharge the storage sys-

tem quickly while also heat-

ing the house. Unfortunately

a high initial cost for oversize

components must be borne to

minimize the operating cost.

Control of the system in

Fig. 1 is relatively simple.

Inputs to the computer are

desired house temperature

(thermostat setting). Con-

troller outputs operate the

two pumps and three valves.

Several operating modes are

possible. For example, when
the sun is out and heat stor-

age is low, the system would

alternate between pump 2 on,

valves 1 and 2 open (heated

water from collectors warms
the house) and pump 1 on,

valve 1 open (heated water

from collectors goes into

storage tank). When the sun is

not shining, water from
storage would warm the

house via both pumps and

valve 3. If heat storage is

exhausted, pump 2 and valve

3 allow the fuel burner to

come into play.

With this simple system,

the best control decision can

always be made by examining

only present conditions. A
convenient method of pro-

gramming the control func-
TEMPERATURE OF HEAT SOURCE CF)

the temperatures of the solar tion is by use of a decision

collector array, storage tank, table such as Table 1. First,

Fig. 3. Hypothetical heat pump performance. and house, as well as the all of the indicated tempera-
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ture comparisons would be

made and then the corres-

ponding table row would be

located. The action column
would indicate which pumps
and valves to actuate. Al-

though using a computer to

control this system would be

challenging, it can also be

done with standard logic.

Enter the Heat Pump

A more interesting system

with the potential of low
operating cost without over-

size components is illustrated

in Fig. 2. A heat pump has

been added which by appro-

priate valve actuation can

transfer residual heat from
either the outside air or the

storage tank into the hot

water system.

For those unfamiliar with

heat pumps, they are essen-

tially air conditioners turned

backwards and optimized for

producing heat. A heat pump
literally pumps heat from a

cold location to a warmer one

using electrical energy. The
advantage of a heat pump is

that it requires less energy to

pump a given amount of heat

than would be required by a

resistance heater to create the

same amount of heat! For

example, an ordinary electric

heater will produce about

3400 BTU (857 K-cal) per

killowatt hour of electrical

energy, but a heat pump may

produce 7000 to 14000 BTU
(1765 to 3530 K-cal) with

the same amount of energy.

The ratio of pumped heat per

KWH to 3400 BTU per KWH
is termed the "coefficient of

performance" or CP of the

heat pump. The interesting

part of all this is that the CP
is greatly influenced by the

temperature difference

between the source of heat

and its point of use as illus-

trated in Fig. 3. Thus depend-

ing on the temperature differ-

ence and the relative costs of

electricity and oil, it some-

times will be more economi-

cal to use the heat pump
instead of the oil burner

during extended cloudy

periods.

Another advantage of the

heat pump is that it can

extract additional heat from
the water in the storage tank

after it has cooled to room
temperature and otherwise

become useless. Doing this

could almost double the

effective heat capacity of the

tank. Also when the sun did

return, the solar collectors

would be slightly more effi-

cient in heating the colder

water.

In order to better under-

stand the many operating

modes of the system and
likely conditions that would
suggest their use let us look at

a few. Keep in mind that the

relative costs of fuel and elec-

tricity as well as typical

weather patterns in your area

will affect the frequency and

advantage of a particular

operating mode. However
energy costs are changing

constantly, and while elec-

tricity may be so expensive

that the heat pump would be

seldom used now, it is likely

that fuel costs, particularly

natural gas, will rise more
rapidly than electricity in the

future.

The solar collector array,

storage tank, fuel burner, and

house, along with the two
pumps and valves 1, 3, and 5,

function in the same com-

binations as the simpler sys-

tem in Fig. 1. This is assum-

ing that valves 2 and 4 are

closed and valve 6 is open to

bypass the heat pump. Thus
most of the entries in Table 1

are still valid. Differences

generally occur when condi-

tions call for burning fuel. At
this point there are a number
of possibilities. More heat

may be extracted from the

storage tank to tide over a

brief additional cloudy spell

by pumping storage tank

water through the dual fluid

heat exchanger on the cold

side of the heat pump. The
heat pump would extract

additional heat from the stor-

age water and transfer it to its

warm side where it now heats

a separate water circuit

(created by closing valves 3

and 6) which includes the

house. Electrical energy is, of

course, consumed in doing

this, but until the storage

tank water gets very cold, it

can be more economical than

burning fuel.

If the outside air tempera-

ture temporarily rises to a

reasonable level (as it often

does just before a snow storm

and following cold spell in

New England), heat can be

extracted from the outside air

by running the fan on the

dual heat exchanger. Now
heat from the outside air is

transferred to the warm side

of the heat pump which can

then flow into the house, and

if cold weather is really on

the way, the storage tank.

Optimum control of this

system is considerably more
involved than control of the

previous one. Optimum oper-

ation can be defined as the

least total cost (fuel plus elec-

tric bills) while maintaining

the desired room temperature

under all conditions. Besides

an added fan and some more
valves to operate, the com-

puter/controller will need

additional input data to

achieve optimum control.

The outdoor temperature

reading is now needed since it

greatly affects the efficiency

of the heat pump. If it is

T1 = Temperature of solar array

T2 = Temperature of storage tank
T3 = Actual temperature of the house
T4 = Desired temperature of the house

Present Conditions Actions

T4>T3 T1 >T2 T1 >T3 T2>T3 P1 P2 VI V2 V3 Effect

NO NO NO NO OFF OFF OFF OFF OFF IDLE
NO NO NO YES OFF OFF OFF OFF OFF IDLE
NO NO YES NO OFF OFF OFF OFF OFF IDLE
NO NO YES YES OFF OFF OFF OFF OFF IDLE
NO YES NO NO ON OFF ON OFF OFF SUN HEATS TANK
NO YES NO YES ON OFF ON OFF OFF SUN HEATS TANK
NO YES YES NO ON OFF ON OFF OFF SUN HEATS TANK
NO YES YES YES ON OFF ON OFF OFF SUN HEATS TANK
YES NO NO NO OFF ON OFF OFF ON BURN FUEL
YES NO NO YES ON ON OFF ON OFF TANK HEATS HOUSE
YES NO YES NO OFF ON ON ON OFF SUN HEATS HOUSE
YES NO YES YES OFF ON ON ON OFF SUN HEATS HOUSE
YES YES NO NO ON ON ON OFF ON BURN FUEL, SUN HEATS TANK
YES YES NO YES ON ON OFF ON OFF TANK HEATS HOUSE
YES YES YES NO OFF ON ON ON OFF SUN HEATS HOUSE
YES YES YES YES OFF ON ON ON OFF SUN HEATS HOUSE

Table 1. Solar system decision table.
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quite cold outside and using

residual heat in the storage

tank is not appropriate, it

may be best to go ahead and

burn fuel. On the other hand,

an unusually warm but

cloudy spell might signal that

outdoor heat should be

pumped into the storage tank

for use later. Input regarding

the weather forecast is help-

ful in making such a decision.

The system also needs to

know what the electric rates

and the cost of fuel are. Some
electric utilities are consider-

ing rates that vary according

to the time of day, with

power being cheapest late at

night. As a result, the time of

day would be a useful input

to the system. Also, if the

user customarily reduces the

termperature at night to con-

serve fuel, the system can be

programmed to do that auto-

matically.

Hardware

Besides all of the solar

panels, heating equipment,

pumps, and valves, what kind

of computer hardware is

necessary to get into sophis-

ticated computer controlled

solar heating systems? First it

should be obvious that great

computation speed is not

needed, since input condi-

tions change slowly and rela-

tively few output devices

need to be controlled at an

equally slow rate. Some
hobbyists could interpret this

fact as a suggestion that their

present computer could easily

perform the control function

as a background task without

materially affecting execution

speed of other applications

running at the same time.

While this is certainly true,

solar system control is a full-

time task. Invariably the

time-shared computer will

need to be turned off to

install a new board or a pro-

gram will run wild wiping out

memory or some other minor

disaster will happen. Con-

sequently, a computer should

be dedicated to the control

task and not used for any-

thing else.

Since speed is not a factor

and the control program is

not likely to get extremely

large, one of the trainer kits

should be ideal. Examples are

the $99 SC/MP kit from

National Semiconductor, the

KIM-1 from MOS Tech-

nology, or the F-8 Survival

Kit from Mostek. To the

basic machine would be

added some external memory
as well as additional I/O capa-

bility. Besides low cost,

another advantage of the

trainer kit is that the power

requirement is very low; after

all, the goal is to cut energy

consumption. For automatic

recovery from power failures

and long term permanence,

the control program should

be stored in ultraviolet eras-

able programmable read-only

memories (EPROM).
Since a majority of the

needed inputs are tempera-

ture readings, an inexpensive

method of sensing tempera-

ture is needed. One possi-

bility is to use a thermistor as

the timing element in a 555
oscillator circuit. The outputs

of up to 8 oscillators may be

connected to a single 8-bit

input port. A software rou-

tine would count the number

of cycles from a particular

oscillator in a fixed time

period and thus compute the

frequency. A calibration table

would be stored in memory
so that the corresponding

temperature can be deter-

mined.

A time of day input can be

accomplished in a number of

ways. If the computer has an

interrupt input (most do), it

can be connected to a source

of 60 Hz and the program

would keep track of time by

counting cycles. Some kits

such as the KIM-1 and F-8 kit

use crystal oscillators and

already have programmable
interval timers built-in that

can be programmed for a

time of day function. One
could also interface a clock

chip and reduce the amount
of required software.

The remaining inputs are

parameters set by the user

such as the desired room
temperature, weather fore-

cast, and fuel cost tables. This

data would be read and

stored in RAM memory. Most

of the trainer kits have a

serial input which could be

temporarily connected to a

terminal or even another

computer when updated

information is required.

Alternatively a calculator

style keypad could be inter-

faced, or it may be standard

equipment on some trainer

kits.

All of the system outputs

can probably be accom-

plished with a single 8-bit

output port. Each bit would

operate a relay which in turn

would complete circuits to

the various valves and pumps.

A fancy control program

might also be able to give a

report on the solar system

performance and an estimate

of the fuel and power used.

This would alert the user to

possible equipment problems

or wasteful living habits. The

serial port and temporary

hookup to a terminal would

be a good way to output such

a report.

As with most interesting

applications, software is the

key to a system that does all

that is desired. Developing

the software for a dedicated

application is a little different

from most software develop-

ment. The reason is that the

computer on which the soft-

ware runs (called the object

machine) is unlikely to be

able to execute the usual soft-

ware development aids such

as an assembler or text editor.

Also the object machine

probably lacks effective

debugging aids such as a

monitor or front panel. One
could use the pencil and

paper method with additional

careful checking to minimize

the amount of debugging

required. One could also

utilize a full blown computer
having the same micropro-

cessor chip as the object

machine to prepare the pro-

gram and do the initial

debugging. An example

would be the use of Nat-

ional's Low-Cost Develop-

ment System (LCDS) to

develop a program to run on

the $99 SC/MP Evaluation

Kit.

Of course the control

program itself is the interest-

ing part of the whole project.

A decision table routine for

the first system is fairly

simple and gives the best per-

formance possible for that

type of system. An optimum
control program for the heat

pump system is considerably

more challenging however.

First accurate data about the

heating system components is

required. For example, a CP
curve for the chosen heat

pump will be needed as well

as data on the solar collector

performance based on sun-

light intensity and angle

which changes throughout

the year. A detailed analysis

leading to absolute peak

performance would also con-

sider factors such as heat

exchanger efficiency and

power consumption of the

pumps.

Next, some fairly simple

but tedious calculations must

be done to determine under

what conditions a particular

operating mode will be the

most economical. These

could be done once using a

BASIC language program on

another computer and the

results translated into a deci-

sion table. Possible diffi-

culties include the large size

of the resulting table and that

the calculations would have

to be repeated whenever a

factor which was assumed to

be constant (such as fuel

price) changes. These draw-

backs can be overcome by

building these calculations

into the control program

itself. Then it can adapt auto-

matically as conditions

change.

As you have probably

gathered by now this is really

a blue sky application (pun

intended) that is not quite

practical yet and would not

appeal to the majority of

hobbyists. However the same

was said regarding computers

in general only three years

ago. Successful implementa-

tion of a computer controlled

solar heating system would
certainly quiet the skeptics

who question the usefulness

of a home computer.
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When you buy a product with the Seals Electronics name on it you know you are purchasing a

product that is setting the highest standards in the industry. Each Seals product is engineered for

years of dependable, trouble-free service. You can be sure that it will work right each and every time

it is used. Although Seals components are moderately priced, we use only premium quality parts to

insure the most reliable performance available. When you purchase a product from Seals Electronics,

remember, you are getting the newest, most innovative and dependable product available.

HERE ARE MORE REASONS WHY SEALS . . . SELLS IT ALL

COMPONENT LEGENDS
SILK SCREENED ON
COMPONENT SIDE
OF BOARD

NO JUMPERS
ON PC BOARDS

IC SOCKETS
WITH EVERY IC

ALL OPTIONS ON
PC BOARDS ARE
DIP SWITCH SELECTABLE

HEAVY PLATED
THROUGH HOLES

SOLDER MASK
ON BOTH SIDES
OF PC BOARD

HEAVY GOLD PLATED
EDGE CONTACTS

HEAVY G 10EPOXY
GLASS PC BOARD
MATERIAL WITH 2 OZ.
COPPER CLAD

SEALS DELIVERY
How many times have you waited for weeks or months for that special part you ordered . . . Well, we
at Seals Electronics have a NO-WAIT policy. We promise to ship your order no later than ten working
days after recieving it. In many cases, we can even provide same-day service to our customers. If we
cannot fill your order your money will be returned to you right away.

A guarantee is only as good as the company that stands behind it. That's why we at Seals Electronics,

Inc. guarantee every product we design and sell. If a component fails to work properly, simply return

it to your nearby Seals dealer for prompt repair or replacement.

SEALS COMPONENTS AVAILABLE
ITEM NO. DESCRIPTION

4KROM
8KSC
8KSC Z
BBUC
68 KSC
68WWC
68 EXT S
68 EXT-L
88 WWC
88 EXT
ASSEMBLY

4K Read Only Memory Card
8K Static Memory Card 500 nsec

8K Static Memory Card 250 nsec

Battery Back Up Card
8K Static Memory Card SWTPC 6800 Compatible Products

Wire Wrap Card SWTPC 6800 Compatible Products

Extender Card [Small] SWTPC 6800 Compatible Products

Extender Card [Large] swtpc 6soo compatible Products

Wire Wrap Card
88 Extender Card

AND OPERATING MANUALS AVAILABLE FOR

ACT YOUR NEAREST SEALS DEAL
OR CALL FACTORY DIRECT

KIT ASSEMBLED
PRICE PRICE

$119.00 $179.00
269.00 369.00
295.00 395.00
55.00 68.00

269.00 369.00
35.00 45.00
19.00 25.00

29.00 39.00

37.50 47.50

29.00 38.00

ALL ITEMS. . . $4.00 ea.

II 010 Oil II 000 101 11 000 001 11 001 100 11 010 Oil • 11 010 Oil 11



SEALS DEALERS/DISTRIBUTORS*':
Here is a growing list of Seals Dealers and Distributors throughout the United States and Worldwide.
If you want more information on any product listed on the preceding page, contact the Seals Dealer
or Distributor in your area. If there is not one in your area, we assure you there will be one soon,

until that time, please callour factory at [615] 693-8655.

ARIZONA

BYTE SHOP
813 N. Scottsdale Road
P.O. Box 28106
Tempe. Arizona 85281
[6021 894-1129

ARIZONA MICRO SYSTEMS
3240 West Larkspur
Phoenix, Arizona 85029
[6021 942-8405

CALIFORNIA

CHANNEL RADIO AND ELECTRONICS
18 East Ortega Street

Santa Barbara, CA. 93101
[805] 965-8551

BYTE SHOP of SAN FRANCISCO
1093 Mission Street

San Francisco, CA. 94103
[415] 431-0640

THE COMPUTER MART
625 W. Katella Avenue no. 10
Orange, CA. 92667
[714] 633-1222

ULTRABYTE, INC.
P.O. Box 370
Exectuive Park Plaza Bldg.

7281 Plaza Street, Suite no. 8
Westminister. CA. 92683
[714] 892-4679

BYTE SHOP of LAWNDALE
16508 Hawthorne Blvd.

Lawndale. CA. 90260
[213] 371-3421

BITS, BYTES AND PIECES
6211 Quincewood Circle

Citrus Heights. CA. 95610
[916] 726-6469

•COMPUTER MART DISTRIBUTING CO.
Orange. CA. 92667
[714] 633-4634

BYTE SHOP of TARZANA
18424 Ventura Blvd.

Tarzana, CA. 91356

A-V1DD ELECTRONICS
2210 Bellflower Blvd.

Long Beach, CA. 90806
[213] 426-5526

CANADA

FOCUS SCIENTIFIC
160 Elgin Street

Ottawa. Canada K2P 204
[613] 236 7767

THE COMPUTER PLACE
186 Queen Street West
Toronto, Canada M5V 121
[416] 598-0260

•"-•ww;w»w» vwwTtt>
186 Queen Street, W
Toronto,Ontario, Canada M5V 1Z1
[416] 598-0262

COLORADO

BYTE SHOP/ARAPAHOE CO.
Englewood, CO. 801 10
[303] 761-6232

CONNECTICUT

NATIONAL COMMUNICATION
INDUSTRIES CO.
One River Road
Cos Cob. Conn. 06807
[203] 661-2800

FLORIDA

SUNNY COMPUTER STORES. INC.
University Shopping Center
1238 A. S. Dixie Highway
Coral Gables, Fla. 33146
[305] 661-6042

WILLIAMS RADIO
AND TELEVISION. INC.
2062 Liberty Street

P.O. Box 3314
Jacksonville. Fla 32206
[904] 354 5460

COMPUTER HUT
5905 N.W. 151st Street
Miami Lakes, Fla. 33014
1305] 821-2667

BYTE SHOP of MIAMI
7825 Bird Rd.
Miami. Fla. 33155
[305] 264-BYTE

GEORGIA

ATLANTA COMPUTER MART
5091 -B Buford Highway
Atlanta. GA. 30340
(404) 455-0647

INDIANA

C & I COMMUNICATION
P.O. Box 52
Interstate 70, State no. 1

Cambridge, Ind. 47327
[317] 478-3749

QUANTUM COMPUTER WORKS
6637 Kennedy Ave.
Hammond, Ind. 46323
[219] 989-9828

DATA DOMAIN of INDIANAPOLIS
7027 Michigan Road
Indianapolis, Ind. 46268
[317] 251-3139

The DATA DOMAIN of WEST
LAFAYETTE INDIANA
219 Columbia Ave
West LaFayette, Ind 47908

•HOBBYTRONIC DISTRIBUTORS
1218 Prairie Drive

Bloomington, Ind 47401
[812] 336-6380

THE DATA DOMAIN
506 South College
Bloomington, Ind. 47401
[812] 334-3607

ILLINOIS

itty bitty MACHINE
COMPANY of EVANSTON
1316 Chicago Ave
Evanston, III. 60201
[3121 328-6800

itty bitty MACHINE COMPANY
42 W Roosevelt
Lombard, III. 60148

AMERICAN USED MICRO-PROCESSOR
EQUIPMENT & SUPPLY CORPORATION
P.O. Box 515
20 N Milwaukee Ave.

Praineview. III. 60069
[3121 634-0076

KENTUCKY

DATA DOMAIN of LOUISVILLE
3028 Humsinger Lane
Louisville. KY 40220
(502) 456-5242

DATA DOMAIN of LEXINGTON
506% Euclid Avenue
Lexington. KY
[6061 2333346

CYBERTRONICS
312 Production Court
Louisville, KY 40299
[502] 499 1551

MARYLAND

THE COMPUTER WORKSHOP. INC.
11308 Hounds Way
Rockville, MD 20852
[301] 468-0455

CHEAP. INC.
7338 Baltimore Ave.. Suite 200
College Park. MD 20740
[3011 779-7997

MICHIGAN

COMPUMART. INC.
1250 N Mam Street

Ann Arbor, Ml 48104

[313] 994-3200

MASSACHUSETTS

THE COMPUTER MART
1097 Lexington
Waltham, MA 02154
[617] 890-0677

MISSOURI

COMPUTER WORKSHOP
of KANSAS CITY
6903 Blair Rd.

Kansas City. MO 64152
[816] 741-5055

NEW JERSEY

THE COMPUTER MART
of NEW JERSEY, INC.

501 Route no. 27
lselin.NJ08830
[201] 283-0600

WILLIAM ELECTRONIC SUPPLY
1863 Woodbndge Ave.

Edison, NJ 08817
[2011 985-3700

THE COMPUTER MART
151 Kline Blvd.

Colonia, NJ 07067
[201] 574 2173

NEW YORK

THE MEMORY MERCHANT
P O. Box "O"
Spencerport, NY 14559
[716] 352-1325

THE COMPUTER MART
314 5th Ave.
New York, NY 10001
[212] 279-7757

•MJB RESEARCH AND DEVELOPMENT
36 W. 62nd Street

New York. NY 10023
[212] 245-8530

COMPUTER MART of LONG ISLAND
East Meadow, NY 1 1554
[516] 794-0510

OHIO

CY-COMP
1 154 Desert Street

Uniontown, Ohio 44685
[216] 877-6423

DIGITAL DESIGN
7694 Camargo Rd.
Cincinnati, Ohio 45243
[513] 561-6733

OREGON

BYTE SHOP, INC.
2033 S W. 4th
Portland. OR 97201
[503] 223-3496

SOUTH CAROLINA

BYTE SHOP of SOUTH CAROLINA
2018 Green Street
Columbia. SC 29207
[803] 771 7824

TENNESSEE

MICRO COMPUTER SYSTEMS
Route 36. McFee Road
Knoxville, TN 37922
[615] 966-9849

•MCED COMPANY
Suite 101.

1600 Hayes Street
Nashville. TN 37203
[615] 329 1979

PENNSYLVANIA
PERSONAL COMPUTER
CORPORATION
Routes 30 and 352
Frazer Mall

Frazer. PA 19355
[215] 647 8463

UTAH
THE COMPUTER ROOM
1455 South 1 100 East
Salt Lake City. UT 84105
[801] 466-7911

VIRGINIA

EMR SPECIALISTS
1921 Dogwood Lane
P.O. Box'167
Vienna, VA 22180

WASHINGTON

AMERICAN MERCANTILE COMPANY. INC.
2418 1st Avenue "S"
Seattle, WA 98134
[206] 624-6141

WISCONSON

itty bitty MACHINE COMPANY
2221 East Capital

Shorewood, Wl 53211
[414] 961-2430

EUROPE & ASIA

•BARSADO LIMITED
STEF BISHOP
2 Redwood Drive

Luton, Bedfordshire,
ENGLAND

'DENOTES DISTRIBUTORS ONLY

SEALS ELECTRONICS WESTERN
REGIONAL OFFICE
Pete Bickerdike
178 Del Canto Lane
Santa Barbara. CA 931 10
[805] 964-5063

III

001 11 001 100 11 010 Oil -
11 010 Oil

SEALS
ELECTRONICS.INC.
BOX 11651, KNOXVILLE, TN. 37919

[615] 693-8655 sx



Simplified Billing System

...in BASIC for the small business

BILLING COPY
QUICK FOX TRANSPORTATION SERVICE
8921 SOUTH SEPULVEDA BOULEVARD
LOS ANGELES, CALIFORNIA 90045

AIRLINE: UNITED

PERIOD: DEC 1 TO DEC 15

STATION: LAX

DATE ORDER # PICK-UP DESTINATION DELV CHG$ CODE BAGS
TIME TIME

***************************************************************************

1 127486
1 127495
3 326145
4 347898
6 347888
15 491876

2 REGS + 2

TOTAL DELIVERI1

0700
0800
1500
1100
1300
2200

SPLS + 1

ES = 6
= 59

TORRANCE
GLENDALE
VENTURA
VANNUYS
INGLEWOOD
HYATT LAX

CODS +

1100
1200
2355
1302
1645
2245

NO CHG

5
5
35
10

4

R
R
SP
SC
COD
SP

1 SVC c

1

1
1

3
3
5

HG

TOTAL CHARGES
TOTAL BAGS - 14

********** CUT

Fig. 1. Sample run of program.

**********

Carl Denver Warren II

2980 W. 235th Apt. 12

Torrance CA 90505

Several months ago a

small transportation
company contacted me re-

garding a billing problem they

had. They wanted a system

that could take multiple

entries, keep track of them,

give a total of all, plus break

down the totals of the differ-

ent types of deliveries. There

was no need to save data on

tape or build data up over a

period of time, as the data

would be presented just prior
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to the billing date. They did

need from 2 to 4 copies with

the ability of making this

change with little trouble.

After analyzing the prob-

lem, a set of specifications

was drawn up and agreed

upon before creating the

actual program. (In applica-

tion programming, this is a

must and saves a lot of

trouble later.) The actual pro-

gram was written in MITS 8K
680 BASIC Version 1.0

Revision 3.2. The program

was designed to run on the

following system configura-

tion.

a. MITS ALTAI R 680B with

17K memory.

b. SOUTHWEST AC 30 cas-

sette interface.

c. SOUTHWEST CT 1024

terminal modified for 64

characters and scrolling.

d. AXION EX-800 electro-

sensitive printer, interfaced

for RS-232C serial input and

strapped for 1200 baud.

The program incorporates

many cursor control func-

tions to clean up the screen

and prevent possible errors by

displaying previously entered

data. The print ASCII char-

acters (PRINT CHR$), 29io
or 30-|0» ,s interpreted by the

AXIOM printer and changes

the size of type between 40
and 80 columns. This pro-

vides for maximum control of

formating the output. Null is

used to slow the execution

time of BASIC as it is

presented to the printer and

prevents garbling.

The application called for

13 separate variables which

were to be stored then read

to the output in a first in,

first out manner. Therefore,

each variable was dimen-

sioned, and the initial value

set to zero. Lines 66 through

140 are the input portion of

the program and is the part of

the program where the work
of building the array is done.

The array grows until

terminated by the input of 99
for a date — this was done

since the date could never be

less than 1 or greater than 31

and provided a means of

leaving the input loop.

Once 99 is input for the

date, the output routine

which starts at line 700 takes

over. The work is done in

lines 903 to 945. The array is

decremented each time

through. However, the data is

not destroyed but remains

intact. When the last piece of

data is read the totals are

printed, the values of which

are saved in the array as

specified in the input lines.

Lines 1500 to 1520 are a

subroutine that prints the

totals in the specified order.

In the program I have

specified 2 copies. Therefore,

after the totals are printed

the program then tests the

value of I in lines 1310 and

1320 (which determines the

number of copies) to deter-

mine where to send the pro-

gram next. When the required

amount of copies is created,

the program reinitializes itself

by returning to line 9, which

clears all variables.

Although this program

may never be of any use to

anyone other than a company
doing similar work, it does

demonstrate one method
used to save data in an array

and what I feel is an inter-

esting method of printing the

final output.

1 REM MULTIPLE ITEM STATEMENT
2 REM BY
3 REM CARL DENVER WARREN II / AUG 1976
5 REM CLEAR STRING SPACE AND DIMENSION ARRAY FOR NAMED VARIABLES
9 NULLO:CLEAR 4000:GOSUB62
11 DIMD(100),O$(100),P$(100),D$(100),L$(100),C(100),E$(100),B(100)
15 REM INPUT NONE MATRIXED ITEMS
20 INPUT"AIRLINE: ";A$:INPUT"STATION: ";S$
30 GOSUB 62
40 INPUT"MONTH ";M$:GOSUB62:INPUT"STARTING DATE: ";W:GOSUB 64
50 INPUT"END DATE: ";U:GOTO70
55 REM SCREEN CONTROL SUBROUTINES (62) HOME CLEAR SCREEN
56 REM (64) GENERATES A SPACE
62 PRINTCHR$(22):RETURN
64 PRINTCHR$(32):RETURN
65 REM SET VARIABLES TO
66 A=0:C=0:Z=0:X=0:M=0:Q=0:V=0:H=0
69 REM START OF MATRIXED VARIABLES
70 INPUT"DATE: ,,;D(A):GOSUB62
71 IF D(A)=99THEN 790
72 IF D(A))99THEN70
73 A=A+1
80 INPUT"ORDER # ";0$(C): GOSUB 62:C=C+1
90 INPUT"PICK-UP TIME: ";P$(Z):GOSUB 62: Z=Z+1
100 INPUT"DESTINATION: ";D$(X):GOSUB62:X=X+l
110 INPUT"DELVTIME: ";L$(M):GOSUB62:M=M+l
120 INPUT"CHG: ";C(Q):GOSUB62:TC=TC+C(Q):Q=Q+l
130 INPUT"CODE: ";E$(V):GOSUB62
131 IFE$(V)="R"THEN R=R+1
132 IFE$(V)="SP"THENSP=SP+1
133 IFE$(V)="NC"THEN NC=NC+1
134 IFE$(V)="COD"THENCOD=COD+l
135 IFE$(V)="SC"THENSC=SC+1
139 V=V+1 u
140 INPUT" #OF BAGS: ";B(H):TB=TB+B(H):H=H+l:GOTO70
700 REM BEGIN OUTPUT ROUTINE
701 REM CONTROL CHR ARE FOR FORMATING OUTPUT OF AXIOM PRINTER
702 REM NULL PROVIDES SUFFICIENT TIME FOR FIFO OF PRINTER TO
703 REM CLEAR.
750 PRINTCHR$(29);TAB(32)"BILLING COPY":GOTO800
790 NULL20:PRINTTAB(36)"FILE COPY":GOTO800
800 PRINTCHR$(30);"QUICK FOX TRANSPORTATION SERVICE"
810 PRINT "8921 SOUTH SEPULVEDA BOULEVARD"
820 PRINT "LOS ANGELES, CALIFORNIA 90045": GOSUB64
830 PRINT"AIRLINE: ";A$;TAB(25)"STATION: ";S$:GOSUB64
832 PRINT"PERIOD: ";M$;" ";W;" »

;"TO";" ";M$;" ";U;CHR$(29)
870 GOSUB1900:GOSUB64
880 PRINT"DATE ORDER # PICK-UP DESTINATION ";

890 PRINT"DELV CHG$ CODE BAGS":PRINTTAB(21 )"TIME";TAB(50)"TIME"
900 GOSUB1900:GOSUB64
903 A=0: C~0: Z=0: X=0: M=0: Q=0: V=0: H=0
920PRINTD(A);TAB(9);O$(C);TAB(21);P$(Z);TAB(34);D$(X);TAB(50);L$(M);
921 PRINTTAB(57);C(Q);TAB(65);E$(V);TAB(71);B(H)
930 A=A+1:C=C+1:Z=Z+1:X=X+1:M=M+1:Q=Q+1:V=V+1
935 H=H+1
940 IF D(A)=99 THEN 1100
945 GOTO 920
1100 GOSUB62:GOSUB64:GOSUB1500:PRINTCHR$(29)
1200 REM CUT LINE PROVIDES FOR DIVISION OF COPIES
1220 PRINT"* *********";TAB(39)"CUT";TAB(70)"* *********"
1221 GOSUB64
1290 REM THIS ROUTINE COUNTS THE NUMBER OF COPIES OUTPUT
1300 1=1+1
1310 IF 1=1 THEN 750
1320 IF 1=2 THEN 9
1400GOSUB64
1490 REM THIS ROUTINE PROVIDES THE OUTPUT TOTALS OF ALL THE
1491 REM MATRIXED VARIABLES. EACH VARIABLE WAS INCREMENTED BY
1492 REM 1 DURING INPUT. WHEN THE OUTPUT ROUTINE IS BEGUN
1493 REM EACH ITEM IS DECREMENTED BY ONE.
1500 PRINTR;" REGS";" + ";SP;" SPLS";" + ";COD;" CODS";" + ";NC;
1501 PRINT" NO CHG";" + ";SC;" SVC CHG";GOSUB62
1510 PRINT"TOTAL DELIVERIES = ";A:PRINT"TOTAL CHARGES = ";TC
1520 PRINT"TOTAL BAGS = ";TB:RETURN
1900 FOR J=0TO79:PRINT"*";:NEXTJ:RETURN

Program A. Listings for Multiple Item Statement Program.
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HOBBY-WRAP wire-wrapping, stripping, unwrapping tool for awg 30 (.025 square post)

WSU-3°
M

STRIP Ihl UNWRAP

REGULAR
WRAP

PART No.

WSU-30

TYPES OF WRAP
A "Regular" bit wraps the bare wire around

the terminal. A "Modified" bit wraps a portion

of insulation around the terminal in addition to

the bare wire. This greatly increases the ability

to withstand vibration.

HOBBY-WRAP wire-wrappi,

MODIFIED
WRAP

PART No.

WSU-30M

M
G, UNWRAPPING TOOL FOR AWG 30 (025 SQUARE POST)

wl

STRIP WRAP UNWRAP

OK A TOOL VORPOKATIOX
3455 CONNER STREET, BRONX, NEW YORK. NY 10475 USA. . PHONE (212) 994-6600

TELEX: 125091 TELEX: 232395
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DIGITAL DATA RECORDERS

USING 3M DATA
CARTRIDGES

-

IHIIlllllllllllllllll

MODEL 3M3- $220.00 2SI0 (R) CONTROLLER - $190.00

I

MODEL 3M3
1 eaturing the radically new "Uniboard" method of construction

for data cartridge drives. The major computer makers are

changing to cartridges at a rapid pace because of the freedom

from binding and greater data reliability. Operates in the phase

encoded self-clocking mode which provides greatly enhanced

freedom from speed variation problems and allows 100% tape

interchangeability between units.

Uses the 3M Data Cartridge, model DC 300. This cartridge

contains 300 feet of .250 tape in a sealed plastic container. Using

four tracks you can record nearly 2 megabytes of data on a

cartridge.

SPECIFICATIONS:
Full software control of record, play, fast forward and rewind.

LI D indicates inter-record gaps. LOT and BOT are sensed and

automatically shut down recorder. Leedback signals send reset

and inter-record gap signals back to the computer so that

software searching for inter-record gaps at high speed can be

accomplished. Can also be operated manually by means of the

switches on top which parallel the software control signals.

$199.95 until April 1, 1977. $220.00 after April 1, 1977.

Includes Phase Lncoder Board (AC1).

T-tm IKfito, BOSS, AND ZBO USERS
Comes complete with software listing for the programs in the

2SIO (R) ROMs. Can be controlled by any of the commonly
used I/O boards. Send for complete documentation and inter-

facing instructions on 3M3 and 2SIO ( R) ($3.00). These

programs provide full software control.

2SIO (R) CONTROLLER (BOOTSTRAP ELIMINATOR)
This is a complete 8080, 8085, or Z80 system controller. It

provides the terminal I/O (RS232,20 mA, or TTL) and the data

cartridge I/O, plus the motor controlling parallel I/O latches.

One kilobyte of on board ROM provides turn on and go control

of your Altair or Imsai. No more bootstrapping. Loads and

Dumps memory in hex on the terminal, formats tape cartridge

files, has word processing and paper tape routines. Best of all, it

has the search routines to locate files and records by means of

six, five, and four letter strings. Just type in the file name and

the recorder and software do the rest. Can be used in the BiSync

(IBM), BiPhase (Phase Encoded) or NRZ modes with suitable

recorders and interfaces. $190, wired and tested; $160, kit form.

AUDIO CASSETTE INTERFACE (ACI)

This is the phase encoding board used in the 3M3. Additional

components on the board enable you to use audio recorders in

the KC standard or the new PI 2400 (2400 baud) systems. Can

also be used for Tarbell if you have an 8251 Intel I/O chip.

Required if you use an audio cassette with the 2SIO (R) above.

$50, wired and tested; $35, kit form.

lor 6800 Users: Software programs and I/O board for SWTP are

under development. Limited software available now. Ask tor

6800 data with $3.00 Documentation package. These programs

will provide full software control.

CARTRIDGE AVAILABILITY
Cartridges are made by 3M, ITC, Wabash and others. They are

available at all computer supply houses and most major

computer service centers. We can supply them at normal current

list prices.

"COMPUTER AID" and "UNIBOARD" are trademarks of the NATIONAL MULTIPLEX CORPORATION. The 3M
Data Cartridges are covered by 3M Patents and Marks. "UNIBOARD" Patents Pending.

OVERSEAS: EXPORT VERSION - 220 V - 50 Hz. Write factory or - Megatron, 8011 Putzbrunn, Munchen, Germany; Nippon
Automation 5-16-7 Shiba, Minato-Ku, Tokyo; Hobby Data, FACK 20012, Malmo, Sweden; G. Ashbee, 172 Ifield

Road, London SW 10-9AG.

For U.P.S. delivery, add $3.00 Overseas and air shipments charges collect. N.J. Residents add 5% Sales Tax. WRITE or CALL
for further information. Phone Orders on Master Charge and BankAmericard accepted.

Canadian Distributor:

Trihtronics Limited

186 Queen Street West .

\Z™°m?98%2K
V 1Z1

NATIONAL MULTIPLEX CORPORATION
3474 Rand Avenue, South Plainfield NJ 07080, Box 288. Phone (201) 561-3600 TWX 710-997-9530

master charge

N-l



George Young
Sierra Union High School
Tollhouse CA 93667

Gates and

Flip -Flops

Explained

A class meeting once a

month is for the birds!

The first thing we had better

do each new class session is to

have a quick review. Some
newcomers to Kilobaud will

have just started their sub-

scription. Or worse yet, they

will have picked up a copy

off the newsstand and want

to know what they have

missed. Then they can sub-

scribe and get the previously

published class or classes.

Review

Last time we listed what
we would need to get started

and had some tips on parts

storage and on scrounging.

We started to learn how to

read schematics, pinouts on
ICs, learned some symbols,

wiring conventions, and met
the Superstrip (a solderless

breadboard). We learned how
to test LEDs and ICs, and we
had a little theory on in-

verters, NOT symbols,

Boolean algebra, series and

parallel connections of re-

sistors and capacitors. It was
a fair beginning.

Preview

The Kilobaud Klassroom

student console has been

written up as a separate

article and can be found else-

where in this month's issue.

Some nonstudents of Kilo-

baud Klassroom may want to

build one without taking the

course. This time we will

introduce the 7400 gate, the

NAND function, and the

NAND truth table. We will

construct a latch. We will

show you a method of getting

circuits into operation with-

out using a PC board. We will

construct a simple logic

probe. We'll meet the 7-

segment readout, and we'll

meet the flip-flop.

Experiment #5
The 7400 Gate

Purpose:

1

.

To investigate the 7400 IC.

2. To study the NAND logic

function.

3. To explore the NAND
Truth Table.

Equipment:

1.7400 IC

New Symbols:

1

.

Fig. 1a shows the 7404

inverter (review).

2. Fig. 1b shows the NAND
logic symbol.

3. Fig. 1c shows the 7400
NAND gate pin outs.

Circuit:

Figs. 2 and 3 contain the

diagrams for this experiment.

Procedure

Plug the 7400 into the

Superstrip with the notch

between pins 1 and 14 facing

you. Connect pin 7 to the -

rail of the Superstrip. Con-

nect pin 14 to the + rail of

the Superstrip. Always con-

nect ground and power con-

nections first.

Connect an LED and a

100 Ohm resistor as shown in

Fig. 2 to pin 3 of the chip.

The LED should be out. Now
ground pin 1 with another

piece of wire. The LED
should turn on. Remove the

wire from pin 1 and connect

input pin 2 to ground. The

LED should again turn on.

Leave the wire connected to

pin 2. Take another piece of

wire and ground input pin 1

again. The LED should

remain on. Repeat this test

procedure for each of the

remaining three gates in the

DIP package.

Theory

Fig. 3a shows the internal

structure of just one gate

section in the 7400 package.

Hey, there are a whole bunch

of goodies in there. Aren't

you glad I don't have you

build up a 7400 gate from
discrete (discrete indiv-
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Fig. 1. Symbols and pinouts for Experiment #5.

I2

13

I00

Fig. 2. NAND gate test circuit.
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Fig. 3. The NAND gate.

idual) components?
What I am trying to

emphasize here is that elec-

tronics changes. We used to

build up a NAND gate in this

fashion several years ago, but

we don't do it that way any

more. We don't even bother

to draw the innards any

more; we only concern our-

selves with what goes in and

what comes out.

The rule for the operation

of a NAND gate is that the

output is low only when both

inputs are high. If either

input goes low, then the

output will go high. When we
test a 7400 gate element, this

is exactly what we look for.

If each section in the DIP
package does not obey the

instructions that we give it,

then: a) we're doing our

testing wrong, or b) the chip

has a defective section. If one

of the four sections of a chip

tests bad, then you can be

reasonably certain that you
are testing correctly. If all

sections of two or more chips

test out bad, then you can be

reasonably certain that you
are doing something wrong in

your testing procedure.

Refer to Fig. 3b. We have

redrawn the NAND logic

symbol and labeled the inputs

A and B and the output C.

Fig. 3c shows a table called a

Truth Table. Recall from

class session one that TTL
logic input pins go high as

soon as power and ground are

connected. And also recall

that a high is any voltage near

+5 volts. A low is any voltage

near ground. Line one of the

Truth Table reflects this. If

both the inputs are high, the

output will be low. If either

input goes low, or both the

inputs go low, the output will

go high. The remaining lines

of the Truth Table indicate

this and this Truth Table is

for the NAND logic function.

Note that for a two input

gate, there are 2^ or 4 com-

binations of inputs, so there

are 4 lines in the Truth Table.

Now examine the Truth

Table carefully. Notice that

only one line in the Truth

Table is different from the

other lines. (The only Lo

output is in the top line; all

the other lines have Hi

outputs.) Generally speaking,

once you find the different

line in a truth table, you have

found the line that identifies

the logic function.

Chip Testing

A vacuum tube tested in a

tube tester doesn't always

work in a TV set. Likewise, a

chip tested in a chip testing

circuit of some kind doesn't

always work in a solid state

circuit. The opposite, how-

ever, is always true: a chip

proven bad in a chip tester

will not work in a circuit.

What we are doing again is

playing the odds. If a tester

says the chip is good we can

be reasonably certain that the

chip will function in a circuit.

The proof is in the pudding,

so to speak: a chip which is

tested in a functioning circuit

is the best test that you can

give that chip.

To illustrate this point,

once you have the squawker

of experiment #1 up and

running (functioning), you
have a nifty 7404 chip tester.

And it is a much better and

faster 7404 tester than the

LED test that we used in

experiment #1 to test the

7404. Not only is the circuit

a 7404 tester, but it will test

speakers, resistors, LEDs and

capacitors as well! (There is,

however, one slight flaw in

what I've just told you. Can
you find the flaw? Hint:

Three sections of the 7404
are inparallel in the booster

section. What would happen

if one of these sections had

an open pin? Two parallel

clock circuits made from each

3 pairs of inverters would
make a simple and quick

7404 tester that would test

all input and all output pins.)

The Set/Reset Flip-Flop

When a mechanical switch

is closed, the contacts bounce

several times before they

finally remain closed. TTL
logic inputs interpret this

bouncing as several highs and
lows on the input and

respond accordingly. A
circuit widely used to

debounce a mechanical
switch is shown in Fig. 4a.

This circuit uses a normally

open, normally closed push-

button switch to produce the

equivalent of two switch

actions operated from one

button. By cross-coupling

two sections of a 7400
NAND gate we can debounce
the mechanical switch (we get

only one closure, one open-

ing). The cross-coupled con-

figuration in Fig. 4a is called

a latch. In Fig. 4b two cross-

coupled NAND gates are used

to debounce two normally

open, push-button switches.

The remaining two NAND
gates are connected as in-

verters, and this portion of

the circuit shows two differ-

ent ways to make an inverter

out of 2-input NAND gate.

Note: Any time you see a

control or switch or an LED
inside a rectangular box it

means that the device is a

front panel mounted control

or switch or LED.

Here's how Fig. 4b works:

Both switches are shown in

the open position. Assume
that pin 2 and pin 1 are both

Hi. (Why is pin 1 Hi?) Pin 3

therefore is Lo (see the

NAND truth table). Pin 3

goes into pin 4 of the bottom

gate. If Pin 4 is Lo pin 6 is Hi.

If Pin 3 is Lo, Pin 10 is Lo,

and the LED is off. With Pin

10 Lo, pin 8 is Hi, Pins 12

and 13 are Hi, and Pin 1 1 is
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Fig. 4. Latch circuits for Experiment #5.

Lo and the output is a voltage

near ground. Now press the

start switch. Pin 1 goes Lo,

forcing Pin 3 Hi, Pin 10 Hi,

and the LED on. With 10 Hi,

8 is Lo, 12 and 13 are Lo,

and Pin 11 goes Hi. The
output is now a voltage near

5 volts. When Pin 3 went Hi,

so did Pin 4. Now with a Hi

on Pin 4 and 5, Pin 6 is Lo.

Pin 6 Lo means Pin 2 is Lo
and Pin 3 therefore is latched

Hi. To make the circuit re-

latch back the way it started,

you will have to press the

Stop push-button switch.

This will force Pin 6 Hi, Pin 3

will go Lo, and Pin 6 will be

latched in the Hi position by

the Lo placed on Pin 4 by Pin

3.

The 2.7k resistors con-

nected to the 5 volt supply in

Fig. 4a, 4b and 4c are known
as pull-up resistors. In digital

circuits it is unwise to leave

an input to a gate uncon-

nected, or floating. If this is

done, noise may cause a

circuit to respond incorrectly.

The pull-up resistors insure

that the floating gate inputs

assume a Hi, or logic 1 state.

Thus, in Fig. 4a, the input

not connected to ground by

the SPDT switch is forced Hi

by current through the re-

sistor. It will assume a low

state only when the switch is

thrown, connecting the input

to ground.

Set up this circuit on the

Superstrip and make it work.

Be sure to leave your ground
and power hooked up as

before. If you have a single

push-button with both nor-

mally closed and normally

open contacts, then the

circuit of Fig. 4a can also be

set up and tested. If you
don't have either switches

yet, you can still do the

experiment. The switches

simply connect either Pin 1

or Pin 5 momentarily to

ground. Two wires can be

used to momentarily ground

these pins and simulate the

switches. This circuit allows

us to generate one pulse at a

time and we are going to

incorporate it into our con-

sole as one of the permanent
support circuits for working

with the Superstrip. The LED
Hi indicator is optional, but

my own students need it to

reassure themselves that the

Start-Stop (SS) control on

their console is functioning.

BLACK

BROWN 1

RED 2

ORANGE 3

YELLOW 4

GREEN 5

BLUE 6

VIOLET 7

GREY 8

WHITE 9

COLOR BANDS CLOSEST TO THIS END

1 1iHHl 1 1 1

1

SECOND DIGIT MULTIPLIER
FIRST DIGIT

(B)

TOLERANCE

(A)

BR GY BR GOLD

»)))
OR WH BLK SILVER

» ) ) )

BR I

GY « 8
BR ONE ZERO

VALUE IS IBOfl 5%
(C)

OR * 3
WH 9
BLK* NO ZEROS

VALUE IS 39fl 10%

(D)

Fig. 5. Electronic color code.

Fig. 4c will not latch. It

will debounce a switch and

produce one pulse out for

each button depression. It

shows a way to use the 7400

to effect the same results as

in Fig. 1a, but utilizing only a

normally open push-button.

In the circuit of 4b Pin 1,

the Start input, is called the

Set input. Pin 3 is called the

Q output. Pin 5 is the Reset

input, and Pin 6 is called the

"not Q" output. This is be-

cause when a circuit is Set,

the Q output is the output

that goes Hi. When a circuit is

RESET, the Q output goes

Lo. This cross-coupled con-

figuration (latch) is also

called a flip-flop. A flip-flop

is a device which has two
outputs, one of which is the

opposite of the other. If one

output is called Q, then the

other output is Q. Since the

cross-coupled 7400 NAND
gates have two inputs (Set

and Reset) and two outputs

(Q and Q) we have what is

called a Set/Reset flip-flop.

These conventions are

illustrated in Fig. 4d.

One final point: a handy
way to identify IC sections is

to write the last two digits of

the IC inside the symbol. This

is illustrated in Fig. 4. We will

assume that the first two
digits are 74 unless somebody
tells us otherwise.

Experiment #6
The Electronic Color Code

Purpose:

1

.

To learn to use the elec-

tronic color code.

2. To get some helpful

pointers on how to remember
the color code.

Equipment:

1. No new parts or equipment

as such is needed.

2. We will need several re-

sistors from your junk box to

evaluate.

Symbols:

1.No new symbols will be

introduced.

Circuit:

1.We will not be using a

circuit as such.

Procedure

Refer to Fig. 5a. The
colors used in the color code

are those colors that are pro-

duced by white light which

has been split up into its

spectrum. The names given to

each of these colors are: red,

orange, yellow, green, blue,

and indigo or violet. If you
count these, there are only 6

different colors. So we add

black and brown before the

list and grey and white at the

end to make the ten different

colors that we need for the

ten numerals of our number
system.

Refer to Fig. 5b. Pick up

any resistor from your junk

box. Turn it around so that

you are holding the resistor

with the end with a color

band facing the left. The
bands of color should be
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r YEL VIO GRN S 7

s VIO GRN BLK G 10

t BRN RED BRN Y 10

nearer one end of the resistor

than the other end, but this

may not always be true. If

the resistor has a gold or a

silver band, it will end up on

the right, or at least toward

the right-hand end of the

resistor.

The leftmost color band is

the first digit, the second

color band is the second digit.

The third color band is not a

digit. It is called the multi-

plier. The simplest way to

treat the multiplier is to con-

sider it as the number of

zeros that are to be added

after the first two digits.

Years ago, this statement was

entirely valid, but when solid

llNPUTJ @- E>j $>- <&'

SEE
TEXT

NT] ^7

^^^H^-
LO

Fig. 7. Console logic probe.

Fig. 6. Resistor wattage and quiz.

state devices appeared on the

scene, we began to find re-

sistors with gold and silver for

the third color band, and a

third color band of gold or

silver cannot be treated as the

number of zeros to be added.

A gold third color band means

that you divide the first two

digits obtained from the first

two color bands by 10 to get

the resistance value. A silver

third color band means that

you divide by 100 to get the

value of resistance. Dividing

by 10 is the same as multi-

plying by 1/10 or .1 which

means that you stick in one
decimal place. Dividing by

100 means that you have two
decimal places.

I will give you a sentence,

cleaned up slightly for publi-

cation, that you can use to

help remember the color

sequence: "Bad Boys Race

Our Young Girls But Violet

Gives Willingly." Translated,

it produces: Black, brown,

red, orange, yellow, green,

blue, violet, grey, white. And
if you then go through the

list of colors and assign

numerals to each color in

sequence, you can come up

with Fig. 5a from memory.
The fourth color band on

resistors: The 4th color band

gives the tolerance of the

resistor. Gold means 5%
tolerance, silver means 10%
tolerance, and no fourth

color band means 20%
tolerance. It is very rare these

days to find a resistor with-

out a 4th color band. What

you will find is a color band

again used for the tolerance.

Red designates 2%, orange

3%, yellow 4%, but gold is

used for 5%. All 1% resistors

could be marked with a

brown color band, but

usually the 1% is written on

the resistor.

Power: The power a re-

sistor will dissipate is

measured in Watts and is

generally directly related to

the physical size of the re-

sistor, and as a generalized

rule of thumb, the bigger the

physical size of the resistor,

the more power it will dissi-

pate.

About the only way I can

handle the wattage rating of

resistors on a printed page is

to draw some resistors to

actual scale to indicate the

wattage. Since I would also

like to give you a quiz on this

section, here is what we are

going to do: Fig. 6a shows

several resistors with color

bands indicated and the

wattage given. Fill in the

blanks as you read the values

of the resistors. We'll publish

the answers in the next class

session.

If this is your first try at

reading resistances, then try

this:

LFrom memory, reproduce

Fig. 5a and write it down on

the test page.

2. Write down the first two
digits.

3. Now add the number of

zeros to obtain the value. (If I

see anything after two digits

but zeros, I'm going to get

very upset! Black means: do

not add any zeros after the

first two digits. And there is

no such thing as a 271 Ohm
resistor read from the color

code.)

Now electronics nuts are

basically very lazy. They do

not even like to write zeros if

they can write a letter in-

stead. So we can use some

metric prefixes to eliminate

zeros. Three zeros can be

replaced by a k (k = kilo) and

6 zeros can be replaced with

an M (M = mega). So 1000

Ohms can be written as 1k,

and 1,000,000 Ohms can be

written as 1M. Since kilo

actually means X 1000, the k

really replaces 3 decimal

points. For example, 1200

Ohms can be written as 1.2k,

and 2,200,000 Ohms can be

written as 2.2M. We'll have to

do some more work with the

metric system and pre-

fixes, but this will suffice for

now.

Experiment #7
A Simple Logic Probe

Purpose:

1. To construct a simple logic

probe on the breadboard.

2. To verify its operation.

Equipment:

1 . 7404
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2. Two LEDs

3. A resistor between 1000
Ohms and 2400 Ohms.

Symbols:

1. No new symbols will be

introduced.

Circuit: Refer to Fig. 7 for

the circuit diagram for the

simple probe that we will

construct.

Procedure

Set up the circuit of Fig. 7

on your breadboard. The
input resistor may range from
1000 Ohms to 2400 Ohms.
Try what you have on hand
and evaluate the perfor-

mance. (Hey, you won't

forget the power and ground

connections on the 7404, will

you?)

Theory

Repeating something that

was stated earlier; the inputs

of TTL logic chips go high as

soon as you connect power
and ground. If you have a

voltmeter available, and you
know how to use it, measure

the voltage between Pin 1 and
common on the 7404. If the

meter is not available, then

you'll have to trust me until

such time as you are able to

verify this. The input resistor

from Pin 1 to common pulls

the input of the first inverter

Lo. This resistor must be

small enough to accomplish

this. A resistance value of

2400 Ohms (2.4k) is on the

edge of doing this. Sometimes
a 2.4k resistor will pull an

input down, sometimes not.

What we want here is the

largest value of resistance that

we can use that will be inter-

preted as a Lo by the 7404.

STOP

LED

START

Fig. 8. Hay wiring of console logic

probe (bottom view of 7404 IC).

Fig 9. Haywiring of Start-Stop

control.

However, we do not want this

value to be lower than about

1000 Ohms. A resistor of

around 1500 Ohms or 1800
Ohms should do the trick.

The author's console (bread-

board) uses a 1500 Ohm re-

sistor. When this resistor is

correct, the Lo LED will be

on.

The Lo on Pin 1 is in-

verted, appearing as a Hi on
Pins 2 and 3. Pin 2 is con-

nected to Pin 1 3, so 1 3 is also

Hi. If 13 is Hi, 12 is Lo and

so is 11. With 11 Lo, Pin 10 is

Hi and the Lo LED is on.

With Pin 3 Hi, Pin 4 is Lo and
the Hi LED is off. Now, if we
take the input Hi, Pin 2 will

go Lo along with Pin 3,

causing Pin 4 to go Hi, light-

ing the Hi LED. With Pin 2

Lo, 13 is Lo, 12 and 11 are

Hi, and 10 is Lo and the Lo
LED goes out. Once the

probe is operational, connect

the probe input (Pin 1) to

Pins 5 and 6 on the 7404
chip. Pin 5 should indicate a

Hi, Pin 6 a Lo.

Troubleshooting

It's a simple circuit, but

things can go wrong. Always

assume that the chip is good

at the start. This is usually

the way it will turn out. The
first thing to check
if it doesn't work is, of

course, power and ground.

Does the chip feel warm? It

will if it is getting power. Are
the LEDs correctly polarized?

Remember that these are

diodes, and if they are reverse

biased by being connected

into the circuit backwards,

they will not light up. If one

or both don't light, try turn-

ing them around in the

circuit. You won't hurt any-

thing. If they then light up,

you had them in backwards.

If you still have an inoper-

ative circuit, then we'll have

to test the chip. Return to

Experiment 3 and test out

the LED first, then the 7404.

If it doesn't play after the

chip is proven, then you'll

have to get some help.

Any member of the 7404
family may be used. The
74H04, the 74S04, the

74L04, and the 74SL04 will

all work here, just as all

would have functioned in the

clock circuit of Experiment

#1.

Experiment #8
Haywiring

Purpose:

1

.

To find out what hay-

wiring is.

2. To get the logic probe and

the start-stop control incor-

porated into the console.

Equipment:

1. All the parts used to con-

struct the logic probe on the

breadboard, and the start/

stop control.

2. The 7400 IC, LEDs, 7400
IC and two SPST PB switches

(single pole-single throw push

button).

3. LED, optional for the

start-stop control.

4. A resistor — from 1 .5 to

1.8k Ohms.
Symbols:

1.No new symbols will be

introduced as such. However,

we will reintroduce the

pictorial drawing again, this

time using an IC.

Procedure

Fig. 8 is a pictorial draw-

ing of the haywired logic

probe. The resistor is soldered

directly to the pins of the IC.

Wires are soldered directly to

the pins of the IC. Leave all

wires about 10 cm (4 inches)

long. This procedure is called

haywiring by hams. While not

very pretty, it is an accept-

able way of getting things

done without the fuss of a

printed circuit board. Note:

The wire shown connecting

Pins 2 and 3 to Pin 13 is

positioned above the resistor

lead and may not touch it.

Once the circuit is wired, it is

again tested on the bread-

board before hanging it

behind the panel. If the hay-

wired circuit functions, then

install it behind the panel.

Install the LEDs in the Hi and

Lo hole positions in the logic

probe area and connect the

wires from the chip to the

designated destinations as

diagramed on the pictorial.

Upon applying panel

power, the Lo LED should be

on. The Hi LED should be

off. Connect a wire to the

4-40 X % inch bolt used for

the logic probe input (see

article on constructing
student console). Touching

this wire to +5 volts should

turn off the Lo LED and turn

on the Hi LED. If it doesn't

work, then check your

wiring. The purpose of having

you test it before installing it

was to prevent inoperation

when it is placed behind the

panel. If it worked out front,

then it will work out back as

soon as you eliminate the

errors in wiring. The entire

circuit hangs from the wires

used to haywire it up, and it

will function satisfactorily in

this fashion. Later after we
teach you how to make a PC
(printed circuit) board, you

can redo this to improve its

looks. But for now it gets our

console in operation, and that

is the most important thing

now. Besides, it's buried and

you don't have to show any-

one the underside of the con-

sole. Pin positions get

reversed when reading ICs

from the bottom.

Fig. 9 shows the hay-

wiring circuit of the start-stop

control. Follow the same pro-

cedure in haywiring the start-

stop control as you followed

in wiring up the logic probe.

Test the circuit before you
hang it behind the front

panel. Solder two wires on
the push-button switches and

plug them into the circuit so

that all components of the

circuits are tested and func-

tioning before you place

things behind the panel.

Again the chip simply hangs

on the wires for support.

The LED used for Hi indi-

cator is optional. Pushing the

start push-button makes the
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^MICROPROCESSOR
( qBOOKS ) ( TRAINING )

From Osborne &*Associates , Inc.

FOR THE MICROCOMPUTER USER
HERE ARE THE BOOKS THAT HAVE EDUCATED AN ENTIRE INDUSTRY:

AN INTRODUCTION TO MICROCOMPUTERS:
VOLUME I — BASIC CONCEPTS

A highly acclaimed text discussing the fundamentals of

microprocessors. This volume has been adopted by more than 300

colleges and universities as a basic text. Topics discussed include:

fundamental concepts of computers, organization of the

microcomputer, structure of a CPU Serial and Parallel I/O,DMA In-

terrupts, and address modes. Approximately 300 pages. Order

publication #2001. Price $7.50.

THE NEW EDITION OF VOLUME II

— SOME REAL PRODUCTS — IS READY

8080 PROGRAMMING FOR LOGIC DESIGN or

6800 PROGRAMMING FOR LOGIC DESIGN

Written for the logic designer, these "how to" books discuss the

detailed implementation of digital logic with the 8080

microprocessor and 6800 microprocessor, respectively. The design

of a portion of a printer controller is used as an example in these

texts. Approximately 300 pages each. Order publication #4001

(8080) and #5001 (6800). Price is $7.50 each.

AN INTRODUCTION TO MICROCOMPUTERS:

VOLUME II — SOME REAL PRODUCTS

This is a revision, introduced in May. I977. It provides a com-

prehensive discussion of the function and specifications of more

than 20 microprocessors, plus their supporting circuits. Logic for

the 9440 to Nova standard busses is given. The Intel 8085 and

8048 have been added. The chapter on PACE has been considera-

bly expanded. Many new support devices are covered. Our new

edition also covers use of one microprocessor's support devices

with another microprocessor - in particular, use of 8080 support

devices with the 6800. Manufacturers' specifications are included

for every part described. Approximately 1200 pages, up from 900

pages for the previous edition. Order publication #3001. Price

$15.00.

FOR THE PROGRAMMER WRITING PROGRAMS IN BASIC
HERE IS A NEW SERIES OF BOOKS:

SOME COMMON BASIC PROGRAMS

A compendium of 76 useful programs written in BASIC.Programs

for statistical, financial, and arithmetic analysis as well as other pro-

grams are included. Approximately 200 pages. Order publication

#21002. Price $7.50.

PAYROLL WITH COST ACCOUNTING — IN BASIC

A comprehensive payroll program with cost accounting. Source

listings, operator instructions, file layouts and flow charts. It will run.

as is. on a Wang 2200. WCS20 or WCS30. Other BASICs will re-

quire some file access statement changes only. Approximately 600

pages. Order publication #22002. Price $12.50.

AND STILL TO COME IN 1977:

c Accounts Payable
:> c Accounts Receivable ) c General Ledger

:>

Our business application programs are fifth and sixth rewrites of packages that used to sell commercially for $3,000.00 per package, or

more. These programs give you user-tested operator interaction during data entry and error recovery. These are programs written for the

real world of operators who make mistakes — for users who find that nothing works correctly the first time. Our programs are tolerant of

human error.

A COURSE ON DIGITAL LOGIC DESIGN USING MICROPROCESSORS

In order to be a successful microprocessor user you must be both a programmer and a logic designer. Skills in one area without the other will prevent you

from making effective use of microprocessors in a digital logic environment.

This course is intended for engineers and programmers with either logic design or assembly language programming experience. Laboratory exercises con-

ducted during the course require the student to construct interface circuits on our breadboard system, write application programs to drive the interface cir-

cuit, then edit, assemble and debug the program using our microcomputer development system.

Topics covered during the course include: How to design microcomputer systems, how to design memory systems; subroutines and interrupts how

and when to use them; DMA; Serial I/O; Parallel I/O; and assembly language programming. The functions of 8080 support circuits are discussed. The

course is taught by design engineers who have experience designing systems incorporating microcomputers.

This is a 10-day course; the fee is $600.00 for students attending at our facilities. Private courses are offered to companies wishing to tram 20 or more peo-

ple in their facilities.

Please include the Book Publication number when ordering books.

Write or call for a free brochure describing our lectures and books. & OSBORNE 6r ASSOCIATES, INC.

P.O. Box 2036, Department D
Berkeley, California 94702

(415)548-2805 06



output Hi. However, my
students are reassured if they

see this LED turn on when
they push the start button, so

we will make it optional for

you as we did for them.

And before we proceed, I

need to mention one other

thing: soldering.

Soldering

It is not possible to teach

you how to solder via a maga-
zine. In teaching soldering, it

is a do it yourself thing. You
have to do it, and then have

someone look at it and tell

you what you did right and
what you did wrong. The best

that I can do is give you some
pointers.

1. Everything must be clean.

The tip of the iron, the parts

to be joined, the solder,

everything must be clean.

2. Use the best electronic

solder that you can afford.

50/50 or 60/40 in something

around 20 gauge is preferred.

It must be resin core for

electronic work, no acid core

allowed.

3. The solder must flow. This

means that enough heat must
be transferred to the com-
ponents that are to be joined

so that the solder flows over

their surface. About 1 second

(or less) after the solder

flows, remove the heat. Too
much heat is as bad for the

connection as insufficient

heat. This is the hardest single

thing for the beginner to

learn. And, of course, using
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the proper wattage (heat

rating) iron for the job is very

important (not over 47 Watts

for ICs).

4. No movement allowed

while the solder is turning

back to a solid. This implies

that some form of device be

used to keep things from

moving.

A good solder joint is

bright and shiny upon com-
pletion of the connection.

Any grey color to the solder

means that something was
done incorrectly.

Practice making soldering

connections before you
tackle the actual circuit. Take

a piece of hook-up wire, strip

the ends back, and twist the

two ends together so that

they don't unravel. Place any

reasonably heavy device, such

as the front edge of the con-

sole, over the wires to hold

them stationary. Now solder

the wires together. If you do
the job correctly, a) the joint

will be stronger than the wire

itself, b) it will be bright and

shiny with no trace of grey

showing, the entire surface of

the wire will be covered with

solder, but the outline of the

two twisted wires will still be

easily visible. Now pull on the

two wire ends until some-

thing gives. The wire should

break before the two wires

unravel. When you have this

mastered, then proceed to

solder up the circuits. You
will only learn to solder by

soldering.
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Fig. 10. Seven Segment display diagrams.

Experiment #9
The Seven Segment Display

Purpose:

1

.

To introduce the 7 seg-

ment display.

2. To determine how to test 7

segment display.

Equipment:

1. 7 segment display

New Symbols

Refer to Fig. 10a. This

figure shows a generalized 7

segment display as many
authors draw them in their

schematic diagrams. Fig. 10b
identifies the seven segments

and the decimal point. Fig.

10c shows a pictorial top

view of the FND 70 display

and identifies the pinouts.

Please note that this is not an

IC and the identification is

not between the first and last

pins as it is on integrated

circuits.

Circuit

Refer to Fig. 10d. This

diagram shows 8 LEDs inside

the FND 70 package.

Procedure

Examine the FND 70
closely. Insert it in the Super-

strip along one side of the

strip only. The pin spacing is

not wide enough to straddle

the channel. The row of pins

containing Pin 1 on the

display should be the pins

plugged in. The other 5 pins

will drop into the channel

between the plug in rows.

Connect a resistor from Pin 1

(common) to ground. Do not

omit this resistor or the read-

out will be ruined. This re-

sistor may be any value

between 47 and 220 Ohms.
Start with Pin 2. Connect a

wire to the plus rail from Pin

2. The decimal point (dp)

LED inside the display should

light. Connect Pin 3 to + .

The c segment should light.

Pin 4 to + should light b, Pin

5 to + should light a. To test

the other segments, we will

have to place a wire in the +

rail on the other side and
then reach under the FND 70
and touch each pin in turn to

test the other segments. Pin 6

has no connection, Pin 7 is f,

Pin 8 is g, Pin 9 is e and Pin

10 is d. Each segment should

light up in turn as you con-

nect each pin to the + rail.

Pretty neat, huh? What good

is it, though? Well, we've got

8 LEDs at our disposal in-

stead of having to use discrete

LEDs.

Preview

Hopefully, there will be

fewer pages but more experi-

ments in future sessions of

KB Klassroom. We will teach

you how to count in binary.

We will teach you how to

decode numbers in binary

and binary coded decimal. We
will learn how to change from

the binary number system to

the decimal number system.

We will study the decade

counter and the 7 segment

decoder. We will learn how to

build a device called an LED
register. And we will con-

struct the console clock

circuit on the breadboard,

but we still won't get it into

the console until the 4th class

session when we will learn

how to make PC boards.

We are going to need some
more ICs and more parts. For

the next session we will need

a 7448, an 8T90 (or a 7406
or 7416), a 7490, and a 555.

And we will need handful of

LEDs, at least 4 more. (Sierra

Electronics package price to

Kilobaud Klassroom students

is $4.)

And in the 4th session we
will need, a) some copper

clad circuit board, b) some
etchant, some resist material,

and the probe I keep telling

you to make. Suntronix Com-
pany which published a

catalog in Kilobaud, Issue 2,

has a nifty kit for this pur-

pose for $14.95. This will

satisfy our requirements very

nicely. I have contacted them
about a 10% discount for you
and you've got it by men-

tioning Kilobaud Klassroom.

When you reach this point

in the course, you can con-

sider yourself as out of the

beginner class in electronics.

You'll never learn it all, but

you now know a whale of a

lot more than you did when
you started and we've got a

solid foundation laid.
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S.D. SALES CO. P.O. BOX 28810 -® DALLAS, TEXAS 75228

JUMBO LED CAR CLOCK THE HOTTEST SELLING KIT WE EVER PRODUCED!
You requested it! Our first D.C. operated clock kit. Professionally

engineered from scratch. Not a makeshift kluge as sold by others.

Features: ^
A. Bowmar Jumbo -.5 inch LED array. G^ rrt

MOSTEK - 50250 - Super Clock Chip. ^\S^^cP^

Alarm Option - $1.50
ACXFMR -$1.50

B.

C.

D.

E.

F.

On board precision crystal time base. qqO ^!<o^^V\gN
12 or 24 Hr. Real Time Format. &*• C^S^M^Ov*

'

Perfect for cars, boats, vans, etc. ^* ^°
P.C. Board and all parts (less case) included.

THIS MONTH'S SPECIALS
AMD - 8080A
Z-80 CPU
82S129 1K PROM

$14.95
49.95
2.50

60 HZ CRYSTAL TIME BASE
S.D. SALES EXCLUSIVE!

$5.95 ea. .00

MA typ.)

2,$A0
KIT FEATURES:
A. 60HZ output with accuracy comparable to a digi-

tal watch.
B. Directly interfaces with all MOS clock chips.

C Super low power consumption (1.5

D. Uses latest MOS 17 stage divider IC.

E. Eliminates forever the problem of AC line glitches.

F. Perfect for cars, boats, campers, or even for port-

able clocks at ham field days.

G. Small size; can be used in existing enclosures.

Kit includes Crystal, Driver IC, PC board, plus all necessary

parts and specs. At last count — over 20,000 sold!

1702A2K EPROM
We tell it like it is. We could have said
these were factory new, but here is the
straight scoop. We bought a load of
new computer gear that contained
a quantity of 1702 A's in sockets. We
carefully removed the parts, verified
their quality, and are offering them
on one heck of a deal. First come,
first served. Satisfaction guaranteed!
U.V. Eraseable. NEW PRICE! $2.95 ea.

(2.3 US access time)

1

1000 MFD
Filter Caps

Rated 35 WVDC
Upright style
with PC leads.
Most popular
value for hobby-
ists. Compare at
up to $1.19 ea.
from franchise
type electronic
parts stores. S.D.
Special 4/$l.

Slide Switch
Assortment

Our best seller.
Includes mini-
ature and stan-
dard sizes; sin-
gle and multi-
position units.
All new, first

name brand. Try
one package and
you'll reorder
more! Special

12/$1.00

&

UP YOUR COMPUTER!
21L02-1 1K LOW POWER 500 NS
STATIC RAM Time is of the essence!

Not only are our
a speeding bullet
very low power.
offer prime new

And so is power.
RAM's faster than
but they are now
We are pleased to
21L02— 1 low power and super fast

RAM's. Allows you to STRETCH
your power supply farther and at the
same time keep the wait light off.

8 for $12.95

S.D. SALES EXCLUSIVE
$12.95 MOS 6 DIGIT UP-DOWN COUNTER $12.95
40 PIN DIP. Everything you ever wanted in a counter chip.
Features: Direct LED segment drive, single power supply (12
VDC TYPE.), six decades up/down, pre-loadable counter,
separate pre-loadable compare register with compare out-
put, BCD and seven segment outputs, internal scan oscilla-
tor, CMOS compatible, leading zero blanking. 1MHZ. count
input frequency. Very limited quantity! WITH DATA SHEET

7400— 19c 7411—29c
74LS0O—49c 7413—50c
7402—19c 7416—69c
74LS02—49c 7420—19c
7404—19c
74L04—29c
74S04—44c
74LS04-49C
7406—29c
7408—19c
7410—19c

7430—19c
7432—34c
7437—39c
7438—39c
7440— 19c
7447—85c
7448—85c

7451—19c
7453— 19c
7473—39c
7474—35c
74LS74-59C
7475—69c
7476—35c
7480—49c
7483—95c
7485—95c
7486—45c

7490—65c 74153—75c
74LS90—95c 74154-1.00

RESISTOR
ASSORTMENT
V4W 5% & 10%
PC leads. A good
mix of values.

200/$2.

TTL INTEGRATED CIRCUITS

7492—75c
7493—69c
7495—75c
7496—89c
74121-38C
74123-65C
74132-1.70
74S138-1.95
74141-75C

74157—75c
74161—95c
74164-1.10
74165-1.10
74174—95c
74181-2.50
74191-1.25
74192-1.25
74193-1.00
74195—69c

P.C. LEAD
DIODES

1N4148/1N914
100/$2.00
1N4002-1A.

100 PIV 40/$l.

HEAVY DUTY
Full Wave Bridge

25 AMP 50 PIV
$1.25

Disc Cap
Assortment

PC leads. At
least 10 different
values. Includes
.001, .01, .05,
plus other stan-
dard values. _ ,_

60/$1.00 *2S)

$9.95 KIT

P.C. Board - 3.00
AC XFMR - 1.50

Do not confuse with Non-Alarm
kits sold by our competition!

Eliminate the hassle —
avoid the 5314!

SIX DIGIT ALARM CLOCK KIT
We made a fantastic kit even better. Redesigned to take advantage of the

latest advances in I.C. clock technology. Features: Litronix Dual 1/2
"

displays, Mostek 50250 super clock chip, single I.C. segment driver, SCR
digit drivers. Greatly simplified construction. More reliable and easier to

build. Kit includes all necessary parts (except case). P.C.B. or XFMR
optional. NEW! WITH JUMBO LED READOUTS!

Motorola SCR
2N4443. 8 AMP 400 PIV.
P.C. Leads 3/$1.

FAIRCHILD -TBA641
4W. Audio power Amp. Just
out! In special heat sink
DIP. One super audio IC.

$1 .50 with data

FND-359 -Led Readout
.4 IN. Common Cathode.
High effeciency. Has FND-
70 PIN OUT. 79c

OUR CATALOG
is chocked full of rare parts

bargains, deals, RAM or CPU
kits, plus much more. Yours

FREE!

PRICES SHOWN SUBJECT
TO CHANGE WITHOUT

NOTICE.

$15.95
COMPUTER POWER SUPPLY

A very fortunate purchase. One of the best industrial quality REG-
ULATED supplies we have seen. High performance, small size.

Input is 120 VAC 60 HZ. Has the following regulated outputs:

-5VDC@800MA; -15VDC @ 1.25 AMP; -25VDC @ 180 MA.
Sold at a fraction of original cost. Do yourself a favor and order

NOW. We expect a quick sellout.

AMD- 1702A
Factory Prime Units. Brand New.
1.5 micro-seconds access time.

$4.95 each. HUGE FACTORY DIRECT PURCHASE!

Terms: Money back guarantee.
No COD. Texas residents add
5% sales tax. Add 5% of order
for postage & handling. Or-
ders under $10. add 75c.
Foreign orders: US funds
only!

Call your Bankamericard or

Master Charge order in on our

continental United States

toll free Watts:

1-800-527-3460
Texas Residents Call Collect:

214/271-0022

Special Thanks to:

Dennis, Fred, Abe, Bill, Sam,
Hal, Tom, Alex, John, Ely,

and Larry

S.D. SALES CO. ^
P.O. BOX 28810 O

Dallas, Texas 75228 S2

ORDERS OVER $15.00 - CHOOSE $1.00 FREE MERCHANDISE



Computerized Typesetting

an introduction to

word processing

Lee Wilkinson

2308 New Walland Hiway
Mary vilie TN 37801

One of our biggest objectives in starting Kilobaud was to
provide a media to the world of personal computers for good
practical applications people have been developing. When Lee
Wilkinson writes something for us you can bet it's going to be
a very practical application. He's one of the few examples I've

seen of a small businessman getting a computer system and
really putting it to use as a tool in running his business. -
John.

THIS IS ONE SAMPLE OF A 40 COLUMN LINE
USING AN ALTAIR 8800 AND A KSP 33 TELE-
TYPE TO 'SET f JUSTIFIED COPY. THE TYPE
HAS BEEN REDUCED 20% WHICH IS OUP NOPMAL
REDUCTION OF THE BODY TYPE WE USE. A
CARBON RIBBON WAS USED ON THE TELETYPE
AND THE PAPER IS HAMMEPMILL FOUR-BOND

WOULD YOU LIKE IT AGAIN? NO

OK

In our business of photog-

raphy we have an occa-

sional need for justified (even

right-hand margins) type in

order to make plates to run
on our offset press. This need
includes biographies for

entertainers, descriptive infor-

mation for models' port-

folios, body type for church

pictorial directories, and
body type for our own adver-

tising brochures.

The Problem and the Solu-

tion

Prior to writing this pro-

gram in MITS8K BASIC, our
usual method of obtaining

body type was with our
office typewriter. There are

no type houses in our area

and the only other solution

was to have a local printer set

the type. The cost of the

type set by a local printer is

prohibitive for some of our
low budget jobs. Printers in

the area have charged, for

typesetting alone, within a

few dollars of what they

would charge for a complete
job. Our office typewriter

was suitable but an attempt
to justify several paragraphs
of type was slow, time-

consuming and required

typing each line at least

twice. If we were lucky we
ended up with almost all the

lines even on the right-hand

side of the page. With this

program we can now type in

our copy, observing a few
rules for input, edit any
mistakes we might have made
while typing, and then get
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justified copy on command
with the KSR 33 Teletype.

Admittedly, the KSR 33

does not have the prettiest

typeface and, of course, is

limited to upper case letters,

but the type is attractive

enough for our limited need.

We have found that the type

looks very nice if you insert a

sheet of quality paper and use

a carbon ribbon. Carbon rib-

bons were not available

locally for the Underwood

and U n derwood porta ble

typewriters which use the

same style spools as the KSR
33, but it was a simple matter

to respool a carbon ribbon

from another style of spool as

long as the ribbon is !4 inch

wide. Our method of re-

spooling is to save a couple of

the spools from used up cloth

ribbons, then use a variable

speed drill with a bit that fits

loosely in the center of one

of the TTY spools and wind

on as much of the carbon

ribbon as will fit comfortably

on the TTY spool. A slight

amount of tension on the

ribbon will make a very neat

winding. You will probably

have some carbon ribbon left

over for future use since it

seems impossible to keep as

much tension on the ribbon

as the manufacturer when

winding the original spool or

the brand spool you may
have to buy will often be

larger than the TTY spool.

When the spool is holding as

much ribbon as you feel will

stay on without spiraling off,

cut the ribbon and fold a

piece of masking tape over

the end for connection to the

sharp pin on the TTY spool.

The carbon ribbon is a one-

time use ribbon and you will

have to watch as the ribbon

approaches the end, since

there are no eyelets for re-

versing, which you don't

want anyway. You will use

this ribbon only for your

final justified copy, so it will

last for quite a few para-

graphs.

The paper we use for the

justified copy is clay-based

IBM paper made for their

composing machines, but

very good results are obtained

RUN

HOW MANY LINES? 48
IF YOU FINISH BEFORE TYPING 48 LINES, TYPE 'DONE'

LENGTH OF LINE? 40
IF YOUR LINE IS A SHORT LINE AT THE END OF THE PARAGRAPH
TYPE SPACES TO THE END.
(ENCLOSED IN QUOTES) LINE LENGTH OF 40 IS HERE . . .

? "THIE IS ONE SAMPLE OF A 40 COLUMB^N LINE"
? "USING AN ALTAIR 8800 AND A KSR 33 TELE-"
•> "TYPE TO 'SET' JUSTIFIED COPY. THE TYPE"
? "HAS BEEN REDUCED 20% WHICH IS OUR NORMAL"
? "REDUCTION OF THE BODY TYPE WE USE. A"
? "CARBON RIBBON WAS USED ON THE TELETYPE"
•> "AND THE PAPER IS HAMMERMILL FOUR-BOND"

I

? DONE

THIE IS ONE SAMPLE OF A 40 COLUMN LINE
USING AN ALTAIR 8800 AND A KSR 33 TELE-
TYPE TO 'SET' JUSTIFIED COPY. THE TYPE
HAS BEEN REDUCED 20% WHICH IS OUR NORMAL
REDUCTION OF THE BODY TYPE WE USE. A
CARBON RIBBON WAS USED ON THE TELETYPE
AND THE PAPER IS HAMMERMILL FOUR-BOND

IS THERE A LINE YOU WISH TO CHANGE? YES
WHEN TYPING A NEW LINE, ENCLOSE IN QUOTES AND ADD A SPACE AT END
WHICH LINE? 1

THIE IS ONE SAMPLE OF A 40 COLUMN LINE
CORRECT LINE? YES
TYPE YOUR NEW LINE

? "THIS IS ONE SAMPLE OF A 40 COLUMN LINE "

IS THERE ANOTHER LINE? NO

PRESS SPACE BAR FOR JUSTIFIED COPY

THIS IS ONE SAMPLE OF A 40 COLUMN LINE
USING AN ALTAIR 8800 AND A KSR 33 TELE-
TYPE TO 'SET' JUSTIFIED COPY. THE TYPE HAS
BEEN REDUCED 20% WHICH IS OUR NORMAL
REDUCTION OF THE BODY TYPE WE USE. A
CARBON RIBBON WAS USED ON THE TELETYPE
AND THE PAPER IS HAMMERMILL FOUR-BOND

WOULD YOU LIKE IT AGAIN? YES
PRESS SPACE BAR FOR JUSTIFIED COPY

Sample of program run.

LIST
100 REM *** JUSTIFICATION *** BY LEE WILKINSON, WB6DKI/WA4QXC
110 CLEAR 4000
120 INPUT "HOW MANY LINES";N
130 PRINT "IF YOU FINISH BEFORE TYPING";N;"LINES, TYPE 'DONE' "

140 INPUT "LENGTH OF LINE";LL
145 PRINT "IF YOUR LINE IS A SHORT LINE AT THE END OF THE PARAGRAPH"
147 PRINT "TYPE SPACES TO THE END."
150 L=LL+2
160 DIM A$(N)
170 PRINT "(ENCLOSED IN QUOTES) LINE LENGTH OF";LL;"IS HERE ..."

180 PRINT TAB(L)"I"
190 FOR 1=1 TO N
200 INPUT A$(I)
210 X=X+1:Q=Q+1
220 IF A$(I)="DONE" THEN I=N:N=X-l:GOTO 500

230 A$(I)=A$(I)+CHR$(32)
240 IF Q=7 THEN GOSUB 430:Q=0
250 NEXT I

255 GOTO 500
260 PRINTtPRINT
270 PRINT "PRESS SPACE BAR FOR JUSTIFIED COPY":WAIT 0,1,1

280 PRINT :PRINT
290 FOR J=l TO N
300 K=0
310 A=LEN(A$(J))
320 IF A <LL/1.3 THEN PRINT A$(J):GOTO 400

330 B=(LL+1)-A
340 FOR 1= 1 TO A
350 T=T+1
360 IF T+K=LL+1 THEN T=0: GOTO 400
370 IF MID$(A$(J),I,1)=" " AND K < B THEN PRINT " ";:K=K+1

380 PRINT MID$(A$(J),I,1);
390 NEXT I

400 PRINT
410 NEXT J

411 PRINT:PRINT:PRINT ^ //sf/^ {cont
>d next pagel
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412 INPUT"WOULD YOU LIKE IT AGAIN";Z$
414 IF LEFT$(Z$,1)="Y" THEN GOTO 270
420 END
430 PRINT TAB(L)"I"
440 RETURN
500 PRINT:PRINT:PRINT
510 FOR 1=1 TO N
520 PRINT A$(I)
530 NEXT I

535 PRINT:PRINT:PRINT
540 INPUT "IS THERE A LINE YOU WISH TO CHANGE";Z$
550 IF LEFT$(Z$,1)="Y" THEN 595
560 GOTO 260
595 PRINT"WHEN TYPING A NEW LINE, ENCLOSE IN QUOTES AND ADD A SPACE AT END"
600 INPUT "WHICH LINE";I
610 PRINT:PRINT A$(I)
620 INPUT "CORRECT LINE";Z$
630 IF LEFT$(Z$,1)="Y"THEN GOTO 650
640 GOTO 600
650 PRINT"TYPE YOUR NEW LINE"
652 PRINT
655 INPUT A$(I)
660 INPUT "IS THERE ANOTHER LINE";Z$
670 IF LEFT$(Z$,1)="Y"THEN GOTO 600
680 GOTO 260
690 END

Program listing (cont'd).

using 20 lb Hammermill
four-bond. Most of our copy
is reduced 20% before print-

ing and this enhances the

esthetic value of the type
even more.

The Program

When you run the program
it first asks "HOW MANY
LINES?". If you do not
know how many lines you
will be typing, then answer
with a greater number than

you know there will be. A
handy feature of this func-

tion is: If, for example, you
want only 48 lines on an 8V2

x 1 1 page you will answer
"48" and the computer will

automatically end your input

and put you in the edit mode
when you finish typing the

48th line. You can, as the
program instructs, type
DONE and go into the edit

mode after having typed any
number of lines less then the

number originally specified.

Next comes the question

"LENGTH OF LINE?" This

feature enables you to set

the length of the line you
wish justified. It is especially

handy for narrow paragraphs
or columns. The computer
then tells you that if a line is

a short line, such as the last

line of a paragraph, you must
type spaces to the end of the

line. The line length guide (an

"I") is spaced to the length to

which you should type your
line (as close to as possible)

but not over this length.

Longer words should be

hyphenated in order to get

close to the end of the line.

The fewer spaces you leave at

the line's end, the fewer

spaces the computer has to

compensate for. On the initial

typing, your lines must be

enclosed in quotation marks
since commas are delimiters

without being within the

quotes. If you get to the end
of a line and accidentally go
past the "I" you can back-

space using your "shift 0"

and then hyphenate the

word. Each seven lines the

line length guide ("I") is

typed out to help keep you in

bounds of your line length.

At first, starting and ending
each line with quotation

marks is a bit confusing but
after a few lines you will get

the feel of it. You cannot use

quotation marks in your lines

but we have found an apos-

trophe to be just as effective.

You may wish to change
the number of string bytes at

line 110 to better conform
with your available memory.
The WAIT instructions will

need to be changed at line

270 if your terminal is ad-

dressed to a different I/O
port. This WAIT statement

allows you the time you need
to switch ribbons and to

insert a sheet of quality

paper. The two PRINT state-

ments at line 280 are

included because after in-

serting a sheet of paper my
TTY does not always line

feed correctly for a line or

two and this gives the TTY a

chance to "catch up." Lines

412 and 414 are included

because there are occasions

when a possibility of

damaging the first copy can

occur, especially when
pasting up and cutting. Line

430 is the Line Length Indi-

cator to keep you in bounds.

As mentioned, it repeats

every seven lines and can be

changed if you need it less

often.

Conclusion

The program can be easily

adapted to your specific

needs if they are different

from ours. An ideal adapta-

tion would be to interface an

IBM Selectric to the com-
puter so that different type

styles would be available as

well as upper and lower case

letters. An added convenience

of the Selectric interface

would be a permanent carbon

ribbon source without having

to spool your own. In my
limited inquiries of Selectric

interfaces the least expensive

modification kit runs
between $1000 and $1500
plus the typewriter. This in

itself puts it out of my price

range. I would be interested

in hearing from you regarding

adaptations of this program
or other systems interfaced to

print justified copy.

"Gentlemen, and Gentleladies, I'd like to introduce you
to our new model EX 3000 Vectored Priority Interrupt,
Direct Memory Access, Multidimensional Arrays com-
puter. Or, as it is known by those who work with it, the
little Gizz Whizz II."
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DIODES/ZENERS
1N914
1 N4004
1 N4005
1 N4007
1N4148
1N753A
1N758A
1N759A
1 N4733
1N5243
1 N5244B
1N5245B

100v
400v
600v

1000v
75v
6.2v

10v
12v
5.1v

13v
14v
15v

C MOS
4000
4001
4002
4004
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
4041
4042
4043
4044
4046
4049
4050
4066
4069
4071
4082

.15

.20

.20

3.95

1.20

.35

1.20

.30

.45

.20

.20

.40

1.10

.95

.35

1.10

1.10

.70

.85

1.35
.95

.25

.75

.35

1.95

.50

.95

.35

1.95

2.45

1.25

1.35

.69

.95

1.25

.95

1.50

.80

.60

1.35

.40

.35

.45

10mA
1A
1A
1A

10mA
z

z

z

z

z

z

z

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

9000 SERIES

9301
9309
9322
95H03
9601
9602

.85

.35

.85

.55

.75

.50

MEMORY CLOCKS
74S188 (8223)

1702A
MM5314
MM5316
2102-1

2102L-1
TMS601 1 NC
8080AD
8T13
8T23
8T24
2107B-4

3.00
7.95

3.00
3.50

1.75

1.95

6.95
15.00
1.50
1.50

2.00
4.95

.05

.08

.08

.15

.03

.25

.25

.25

.25

.25

.25

.25

.15

.15

.20

.20

.15

.25

.35

.55

.25

.15

.10

.25

.30

.45

1.10

.25

.40

.15

.30

.45

.15

.30

.35

.35

.25

1.15

.55

.85

.45

.80

.95

.95

.95

.25

.25

.20

.25

.40

.45

.45

SOCKETS/BRIDGES
8-p

14-p

16-p

18-p

22-p
24-p
28-p
40-p

n

n

n

n

n

n

n

n

pcb
pcb
pcb
pcb
pcb
pcb
pcb
pcb

Molex pins .01

2 Amp Bridge

25 Amp Bridge

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496

74100
74107
74121
74122
74123
74125
74126
74132
74141
74150
74151
74153
74154
74156
74157
74161
74163
74164
74165
74166
74175

8266 .35

8836 .95

MCT2 .95

8038 3.95

LM201 .75

LM301 .25

LM308 (Mini) .75

LM309H .65

LM309K(340K-5).85
LM310 1.15

LM311D(Mini) .75

LM318 (Mini) .65

.25

.35

.35

.30

.55

.75

.95

.95

.30

1.35

.55

.95

.95

.40

1.25

.60

.80

1.85

.35

.35

.55

.55

.45

.35

1.35

1.00

1.00

.75

.95

.75

1.15

.65

.85

.95

.60

1.50

1.35

.80

.25 ww .45

.25 ww .40

.25 ww .40

.25 ww .75

.45 ww 1.25

.35 ww 1.25

.35 ww 1.45

.50 ww 1.95

To-3 Sockets .25

100-prv 1.20

200-prv 1 .95

74176
74180
74181
74182
74190
74191
74192
74193
74194
74195
74196
74197
74198
74221
74367

75 108

A

75110
75491
75492

74H00
74H01
74H04
74H05
74H08
74H10
74H11
74H15
74H20
74H21
74H22
74H30
74H40
74H50
74H51
74H52
74H53J
74H55

1.25

.85

2.75

.95

1.75

.35

1.65

.85

1.25

.95

1.25

1.25

2.35

1.00

.85

.35

.35

.50

.50

.25

.25

.25

.25

.35

.35

.25

.30

.30

.25

.40

.25

.25

.25

.25

.15

.25

.25

TRANSISTORS, LEDS, etc.

2N2222
2N2907
2N3740
2N3906
2N3054
2N3055
T1P125

NPN
PNP
PNP
PNP
NPN
NPN
PNP

1A 60v

15A 60v
Darlington

LED Green, Red, Clear

D.L.747 7 seg 5/8" high corn-anode

XAN72 7 seg corn-anode

FND 359 Red 7 seg corn-cathode

HP276 corn-cathode

.15

.15

.25

.10

.35

.50

.35

.15

1.95

1.50

1.25

1.25

- T T L -
74H72
74H101
74H103
74H106

74 LOO
74L02
74L03
74L04
74L10
74L20
74L30
74L47
74L51
74L55
74L72
74L73
74L74
74L75
74L93
74L123

74S00
74S02
74S03
74S04
74S05
74S08
74S10
74S11
74S20
74S40
74S50
74S51
74S64
74S74
74S112
74S114

.55

.75

.75

.95

.35

.35

.30

.35

.35

.35

.45

1.95

.45

.65

.45

.40

.45

.55

.55

.55

.55

.55

.40

.35

.35

.35

.35

.35

.35

.25

.25

.45

.25

.40

.90

1.30

74S133 .45

74S140 .75

74S151 .35

74S153 .35

745157 .80

745158 .35

74S194 1.05

74S257(8123) .25

74LS00 .45

74LS01 .45

74LS02 .45

74LS04 .45

74LS05 .55

74LS08 .45

74LS09 .45

74LS10 .45

74LS11 .45

74LS20 .40

74LS21 .25

74LS22 .25

74LS32 .40

74 LS37 .40

74LS40 .55

74LS42 1.75

74LS51 .65

74LS74 .75

74LS86 .75

74LS90 1.30

74LS93 1.00

74LS107 .95

74LS123 1.00

74LS151 .75

74LS153 1.20

74LS157 .85

74LS164 1.90

74LS367 .85

74LS368 .70

LINEARS, REGULATORS, etc.

LM320K5 1.65

LM320K12 1.65

LM320T12 1.25

LM320T15 1.65

LM339 .95

7805 (340T-5) .95

LM340T-12 1.00

LM340T-15 1.00

LM340T-18 1.00

LM340T-24
LM340K-12
LM340K-15
LM340K-18
LM340K-24
LM373
LM380
LM709(8,14PIN)
LM711

.95

2.15
1.25

1.25

.95

2.95
.95

.25

.45

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont Mesa Blvd. San Diego, CA 92111 (714) 278-4394

All orders shipped prepaid No minimum
Open accounts invited COD orders accepted

Discounts available at OEM Quantities

California Residents add 6% Sales Tax

24 Hour Phone (714) 278-4394 MasterCharge / BankAmericard

LM723 .45

LM725 1.75

LM739 1.50

LM741 8-14 .20

LM747 1.10

LM1307 1.25

LM1458 .95

LM3900 .50

LM75451 .65

NE555 .50

NE556 .95

NE565 .95

NE566 1.75

NE567 1.35

SN72720 1.35

SN72820 1.35
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Kilobaud

Sweepstakes
Winners

Twenty people won life subscriptions to Kilobaud. If they
were already subscribers they got double their original

subscription money back. The winners were:

E. DeConingh, Temple City CA
J. A. Weber, Berthoud CO
J. MacDonald, Virginia Beach VA
A. Gutierrez, Hialeah FL
B. Hamerski, Winona MN
R . F isher, Spokane WA
Jeremy Nichols, Minneapolis MN
L. Tekheira, Chico CA
S. A. McCall, Decatur GA
D. Digiacomo, Glendora NJ

D. Digiacomo, Glendora NJ
Jonathan Griffitts, Boulder CO
G. Oldenburg, Rancho Palos Verdes
D.Willson, Omaha NB
L. Macknik, Lexington MA
B. Fuller, Grand Prairie TX
T. Hughes, Ventura CA
E.Silterra, Urbana IL

R. French, San Francisco CA
E. Fran ken berry, Mt. Lebanon PA

Over $7500 in prizes have been awarded to winners of the
Kilobaud Sweepstakes. This contest was started before Kilo-
baud's first issue last January and continued until March 25th
when D. Kim Simpson of Chicago IL won the Altair 8800b,
completely assembled and ready to go. Troy Beldte of
Fayetteville AR won an Ohio Scientific CPU Expander for
second prize. R. Friedman of Piscataway NJ won a set of 15
game programs for a 6800 by Technical Systems Consultants.
Fourth prizes of Hobby Computers Are Here were awarded to
the following individuals:

Sixth prize, a Southwest Technical Products 6800 kit with
8K of memory and a BASIC compiler was awarded to R. W.
Mikel of Fort Worth TX.

S. Chenoweth of Bryan TX and S. North of Newfoundland
NJ won Seals 8K "never forget" memory boards with a

keep-alive circuit to protect the memory in case of a power
failure.

Travis Good, Hillsboro OR
J. Adams, Jerome ID
J. Dowdy, San Diego CA
J. Waldyke, Chelsea Ml
R. Downs, Saraland AL
Maj. J. Beard, APO NY
D. Uchitil, Franklin Wl
M. Stock, Kansas City MO
R. Deliban, Palo Alto CA
G. Constantine, Poughkeepsie NY
E. Berlett, Melbourne FL
K. Saunders, Las Vegas NV
J. Williams, Oklahoma City OK
A. Voss, Grand Forks AFB ND
C. Myhre, Stacy MN
K. Goen, Oklahoma City OK
C. Shimbo, Detroit Ml
C. Brinkley, Ft. Myers FL
D. O'Brien, Stockton CA
M. Smith, Milwaukie OR
H. Smith, Uncasville CT
J.Wilson, Kenn. WA
M.Warren, North Wilkesboro NC
E. McWhiney, Redondo Beach CA
J. Newton, McDonald IN
J.Wells, Santa Ana CA
H. Flank, Wheaton MD
K. Brown, Sherman Oaks CA
M. Furguson, El Paso TX
R. Alleger, Mount Holly NJ
A.Sclawy, Brooklyn NY
C. Vaughn, Chelan WA
D. Torres, Fraser Ml
N. Corison, Anaheim CA
B. Hill, Amherst TX
R.Pullen, Fountain Valley CA
A. Hoke, Brooklyn NY
S. Scharf, Hackensack NJ
S. Wolf, Bronx NY
G. Gresfeld, Olney MD
S. Devlin, Warren NJ
M. Goldstein, Tempe AZ
W. Leopold, Troy Ml
J. Langdon, Austin TX
H. Havlik, River Forest IL
S. Judd, APO NY
R. Jones, Washington DC
J. Gehrke, Fredericksburg VA
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M. Zarembski, Scarsdale NY
J. Anglin, Rochester MN
D. Hartman, Mission Viejo CA
N.Weber, Burnside LA
J. Smirl, Kansas City MO
R.Moell, Raleigh NC
J. Culvahouse, Lawrence KS
W. Peters, Beaumont TX
C. Harris, Potomac MD
C. Cowan, Jr., Louisville KY
R. Rasor, San Antonio TX
L. Shoemaker, St. Petersburg FL
T. Foster, N. Hollywood CA
W. Stewart, Atlanta GA
C. Benward, Citrus Heights CA
G. Darwin, Louisville KY
K. Klages, Orlando FL
H. Hankins, Jr.. APO NY
Major R. T. Flora, APO SF CA
L. Stevick, FPO Seattle WA
R. Kobayakawa, Honolulu HI
G. Yama, Mesa AZ
J. C. Weaver, Midland TX
John Alston, Virginia Beach VA
A. Larsen, Los Altos CA
J. Keesling, Woodland Hills CA
M. King, Ridgecrest CA
L. Pironka, Pullman WA
F. Simoneau, Los Gatos CA
R. Colantonj, Los Angeles CA
D. Booth, Portland OR
D. Metal, Commack NY
E. Monahan, Lisle IL

A. Kranok, Jr., Mission Viejo CA
D. V. Gassie, Lajolla CA
G. Pennini, Birmingham AL
D. Burke, Bremerton WA
B. Adler, Brooklyn NY
D. Parker, Davis CA
E. Lovick, Jr., Northridge CA
J. O'Leary, Redondo Beach CA
DeCoffey, Sheffied Lake OH
F. N. Henderson, Santa Maria CA
J. Celko, Atlanta GA
D. Coleman, Norridgewock ME
G. Cosimini, St. Paul MN
J. Wilkendorf, Ft. Worth TX
J. Chinn, College Place WA

G. Crockett, Riverside CA
A. Griffin, APO San Francisco CA
M. Johnson, Kettering OH
D. Moody, W. Covina CA
F. Lowe, Riverside CA
T. Rodeheffer, Pittsburgh PA
B. Cronenberger, Buffalo NY
J. Hegseth, Spanaway WA
H. Stuck, Chapel Hill NC
W.Tanoue, Hilo HI
M. Yamada, Chicago IL

M. Terrell, Middletown OH
R. Wier, College Station TX
W. Farrey, FPO NY
C. Green, San Francisco CA
D.Weber, Eureka CA
R. Formeister, Phoenix AZ
Frank Tinius, Vandenberg AFB CA
J. Muir, Livermore CA
G. Twait, Cylinder IA
J.Salmon, Fenton MO
J.Tyler, Troy Ml
S. M ikkelsen, Glendora CA
A. Helpinstine, Anoka MN
J.Wood, San Jose CA
D. Stoenner, Tustin CA
L. Burbey, Green Bay Wl
R. Schaeneman, Stockton CA
D. McGuire, Longmont CO
T. Speer, Syracuse NY
J. Merritt, Torrance CA
J. Hood, New Haven CT
K. M. Barbier, Socorro NM
E.Wilczak, Howell Ml
D. Hallberg, Molino IL

Q. Jensen, Brigham City UT
M. I to, Casper WY
W. Nichparenko, Santa Cruz CA
C. McCain, Syracuse NY
J. Morris, Dedham MA
P. Rekieta, Houston TX
J.Dumas I II, Oxford Ml
P.Burke, Red Bank TN
J. Trachtman, St. Louis MO
G. Edmundson, Elizabeth PA
K. Stauffer, Madison Hts Ml
F.Stukey, Goshen NY
G. Beecher, Duncombe I

A

V.Johnson, Storm Lake IA
P. Crossman, Colorado Springs CO
W. Holmgren, Colorado Springs CO
W. Berberich, Republic MO

L. Beleos, Reno NV
R. Peck, Buffalo NY
M. Hollenbeck, Binghamton NY
S. Mitchell, Grand Rapids Ml
W. Wojkowski, Batavia NY
D. Boddiford, Atlanta GA
H. Herman, Greensboro NC
J. D. Smith, Middle Island NY
F. Knapp, N. Highlands CA
R. Hale, Rancho Santa Fe CA
C. Carlson, N. Las Vegas NV
J. Bowman, Phoenix AZ
R . Johnston, Woodstock NY
M. Spurgat, Houston TX
P. McHarque, Sacramento CA
Psycholinguistic Research, Menlo Pari

D. Repsher, Bakersfield CA
M. Fenton, Los Angeles
M.Williams, Northridge CA
R. Marshall, Lemon Grove CA
K. Kiser, Pullman WA
B. Freeland, Olympia WA
L. Dossett, San Diego CA
E.Walsh, Santa Maria CA
B. McLendon, Sacramento CA
J. Mealing, Jr., El Paso TX
M. Sweet, Austin TX
K. Newcomer, Corvallis OR
F. Yates, Saratoga CA
R. Lopez, Santa Barbara CA
J.Fotts, 1000 Oaks CA
C.Pearce, Berwyn IL

P. Hutchison, Ames IA
W. Spear, Tulsa OK
K. Jackson, Livonia Ml
J.Wise, Houston TX
P. Roberts, Richmond CA
R. Browning, Ken more NY
D. Hatton, Angwin CA
J. Edelman, Baton Rouge LA
R. Taylor, Des Moines IA
N. Crawford, Piano TX
A. Amaro, Fremont CA
E. Gardner, Troy NY
W. Kirsch, III, Annandale VA
R. Hoolko, Canoga Park CA
B. Bong, Cedar Rapids I

A

R.Romero, APO NY
D. Norlander, Sunnyside CA
C. Hill, Ft. Wayne IN

T. Lennon, Albany NY
S.Mitteldorf, Belle Harbor NY
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INPUT/OUTPUT TERMINAL

A great place to start for building a

microprocessor. These units were part

of a comlex computer system. The term-

inal contains: keyboard; CRT; drive cir-

cuits; ASC11 output; and a complete

128 page technical manual with operat

ing and repair instructions, which makes

it easy to modify the terminal for your

applications. (Character generator was

part of a separate control section which

is not supplied. The terminal can be

used when modified using character gen

erator LSI chips, such as the 2513, 2516

or other such IC's).

The keyboard is a 50 key alpha numer-

ic (and others) block keyboard, with

ASC11 output. Display capactiy is 768

(12 lines of 64), 384, 256. 128 and so

on, depending on character size desired.

The character size may be adjusted from

approximately typewriter size up to V*".

The viewing screen of the CRT utilizes

a high contrast, low persistence, emerald

green phosphor. Each character is com
posed from a 5 x 7 dot pattern, register-

ing clearly and sharply against a dark

background. Controls provided include:

on/off; brightness; focus; and character

height.

Great as a microprocessor input & out

put device. The display stations are used,

removed from airline reservation sys-

tems, hotel reservation systems, stock

exchanges, etc. Sh.Wt. 35 Lbs.

NEVER BEFORE at this LOW PRICE!

6NB60336 $34.50

i

DRINK MIXER
KIT

A real old fashioned type like the kind

at the local drug store back in the 1950's,

except that these are brand new parts.

Through a lucky purchase we have ob

tained some new parts of a drink mixer.

It is complete but for the top cover, but

you can make your own or operate with-

out it. Evidently the manufacturer sold

this line out to another and the tops got

lost. Now you can build up a $20.00 mix

er for under $5.00. Kids love 'em, order

one today! Kit includes motor, mixer,

screws, stand, line cord, switch, and 16 oz

mixer cup Sh. Wt. 5 Lbs.

7M370053 $4.88

ALSO: Spare Mixer Cup for above,

Sh Wt 8 oz. . . 7M370054 . . $0.80 ea.

LOGIC AND OP AMP
POWER SUPPLY

COLOR T.V.
CHASSIS

We have found some 2,000 TV chassis'

that got damaged in a train derailment.

These are the very same types of chassis'

we have been selling: the TS 951 and the

TS 953. We have sold over 2,000 of the

perfect chassis and now we have a quan

tity that do not measure up to our high

standards. They have cracked PC. boards,

bent frames, etc., but they are worth 3

times as much for the fantastic parts.

13" and 15" chassis' include tuners and

controls. All chassis' sold "AS IS", all

sales are final, no returns please.

13" Chassis . 7DZ70059 . . $22.50 ea.

Sh.Wt. 12 Lbs. ea. 10 for $198.00

15" Chassis . . 7DZ70060 . . $22.50 ea.

Sh.Wt. 12 Lbs. ea. 10 for $198.00

17" Chassis . . 7DZ70061 . . . $14.88

Sh.Wt. 10 Lbs. ea. 10 for $128.88

19" Chassis . . . 7DZ70061 . . . $14.88

Sh.Wt. 10 Lbs. ea. 10 for $128.50
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CCTV
COSMICAR"EE"
T.V. LENSES

New surplus lenses made by Cosmicar

for Mati. It's a super lens with fully

automatic diaphram which opens by an

electric eye control. These lenses main-

tain image luminance of 1001 X against

subject brightness EV from 11 to 17

(1500, 960001 X) f/1.4, focal length -

25mm., fully automatic diaphram. EE

acceptance angle 30°, EE response time

is less than 4 seconds. "C" lens mount.

List price was $300.00. Sh.Wt. 4 oz.

7VL70044. . . .SPECIAL!. . . $150.00

REGULATED 10 to 24 Volt DC
2 Amp POWER SUPPLY KIT

GREAT FOR C.B.

Here's an easy to build kit, designed to

give maximum RF output to your CB.

Can be built to deliver 13.8 volts DC reg-

ulated (2A) for mobile CB's, or switch-

ed over to give 10 to 24 volts DC (2A)

regulated, to be used as a lab bench sup

ply. Kit includes all parts and instruc-

tions to put together this versatile power

supply, case not included.

Includes printed circuit board.

Sh Wt 10 Lbs. . . 6C60498 . . $14.88

3 for 38.98 6C60498 . . . $39.98/3

This regulated power supply has out

puts of ±15 volts at 0.25 amps and +5

volts at 2.5 amps, with an input of 115

VAC. Manufactured by a computer

company as part of a phone data termi

nal. Three (3) 723's (IC's) are used for

voltage regulation. Units have barrier

strip outputs, and are open »me Size.

5" x 9" x 2". New surplus. Qty. Ltd.

Sh Wt 5 Lbs . . . 6MI60215 . . $17.50

TfnrS4R00 6MI60215 $45.00/3

to 24 VDC, 5 Amp
POWER SUPPLY KIT

This power supply or battery charger

kit should be useful to have around the

house or shop. Easy to build, complete

kit includes a to 40 volt autotrans

former (Variac r
), 24 volt 5 amp trans-

former, bridge rectifier, filter cap., and

everything else you need to build this

hefty power supply (case not supplied).

Complete with instructions.

Sh Wt 12 Lbs. . . 6C60462 .. $14.50

3 for $38.88. . . 6C60462. . . $38.88/3

MODERN
STANDARD

TELEPHONES
A complete, factory rebuilt, modern tel

ephone ready for instant use. Available

in black, white, beige, pink, red, green

and blue. Ideal as an extra phone, for use

on intercoms, private systems, extensions,

etc. Easy 2 wire hook up. Phones in

elude hand set, induction coil, and cable,

but no ringers. Many types and styles to

choose from. When specifying a color,

please give 3 choices in order of prefer

ence. Spec sheets with wiring diagrams

are included, not detectable. Phones may
vary slightly from photo. Sh. Wt. 8 Lbs.

(Call Director 10 line phone 15 Lbs.)

t Standard Desk Dial Phone
Black, Desk Dial . . 6VL60440 . $12.50

Color, Desk Dial . . 6VL60441 . $17.50

t Standard Wall Dial Phone

Black, Wall Dial. . .6VL60442. . $12.50

Color. Wall Dial. . 6VL60443. . $17.50

t 2 Line Standard Desk Dial Phone

This phone has a twist key to switch in

2 lines over the same phone, plus a hold

position. Available only in black.

Black. 2 Line . . . ,6V6^

SPECTRA STRIP
RIBBON CABLE

You all know how valuable this stuff is . .

and now it's available at a fraction of list

price. Several types available, order by

"SS" or "ST" number, number of feet

desired.

SS 1018: 10 conductor, 18 gauge. Prices:

3 ft./$1.00; 18 ft./$5.00; 40 ft./$10.00;

100 ft./$20.00.

SS 0822: 8 conductor, 22 gauge. Prices:

4ft./$1.00; 20 ft./$5.00; 50 ft./$10.00;

100 ft ./$ 17.00.

SS 1022: 10 conductor, 22 gauge. Prices.

6ft./$1.00; 35 ft./$5.00; 80 ft./$10.00;

100ft./$12.00; 200ft./$22.00.

SS-1822-19BD-090: 18 conductors, 22

gauge, 19 strands, .090 thk. ground plane.

Prices: 1 ft./$1 .00; 6 ft./$5.00; 15 ft./

/$10.00; 50 ft./$25.00; 100 ft./$40.00.

SPECTRA TWIST
RIBBON CABLE
ST-2422-7B: 24 conductors, 11 gauge, 7

strands per conductor. Prices: 3 ft./$1.25;

15 ft./$5.00; 35 ft./$10.00; 100 ft./

/$25.00, 500 ft./$100.00; 1,000 ft./

/$1 75.00.

3CT-5028-7B-05-125: Flat ribbon twist

cable, used in place of shielded cable, re

duces or eliminates crosstalk, 50 con-

ductor, 28 gauge, 7 strands per cond.

Prices: 1 ft./$1.25; 10ft./$9.00; 50 ft./

/$40.00; 100 ft./$69.00; 500 ft./$300.00.

POSTAGE: Please add sufficient funds

for postage and insurance. Shipping

weight for merchandise is listed at the

end of each product description. All

shipping is from Peabody, Ma. 01960.

Mass. Residents Add 5% Sales Tax.

1 or 2 players Variable ball speed dual

paddle size - sound. These are question

able games returned to mfr. for one rea-

son or another. He is too busy to repair,

and needs mfg. room. His loss, your gain.

Complete with schematic. Contains 20

74LS series chips, other chips, power

supply & other stuff. 1 15VAC operation.

Designed by MIT.
Sh.Wt. 4 Lbs. . . 7ZU70161 . $10.00

4 for $38.88. . 7ZU70160 . $38.88 for 4

PHONE ORDERS WELCOME!
Bank Americard, Master Charge and

American Express Accepted.

Phone: (617) 531 5774 / 532 2323

$10.00 Minimum on Charge Orders

B&F ENTERPRISES
119 FOSTER STREETSEND FOR OUR FREE CATALOG!

Or, receive our catalog in

an order and insure yourself PEABODY, MASS. 019oU
of a place on our mailing list ^^ gg-j .5774 / 5322323

oooopMMttBureiafl
CARD CAGE WITH GUIDES

AND CONNECTORS

*•«* in 1

This cage has 37 PC board edge connect

ors for 1/16" thick cards. Connectors are

wire wrap type with double edge con

tacts, 0.125" spacing. The card rack has

18 rows of 2 types of connectors. 30 con

tact and 85 contact types. Over all di

mensions: 18"L x 11"W x 10"H. Re

moved from used equipment, this was

once part of a data display terminal.

Sh.Wt. 13 Lbs. . . 5U00210. . $9.50

3 for$25.00 . . . 5U00210 . . $25.00/3

MICROPROCESSOR
MAIN FRAME

Through a lucky purchase we have ob

tained a quantity of the main frames

from the Viatron System 21 Computer.

These contain the 5U00210 card cage

mentioned above, plus five UG 90 con

nectors, male and female power supply

connectors, display terminal base, etc.

Looks ideal for building a microprocessor

in. Possibilities unlimited!

Sh.Wt. 25 Lbs. . 6BAE60129 $19.50

3 for $49.50. . . 6BAE60129 . . $49.50

TRANSFORMERS
We have over a million transformers in

stock! The list below includes some of

our most popular transformers for use in

power supplies. This is only part of our

vast selection. All primaries are 115 VAC.

Sh. Wt. Order No. Volts Amps Price

5H0O013 18
17

10

24

27(ct)

15

4EX245
X045

*

6H60528
6H60529 24(ct)

24 or

'Ferro Resonant type. 32

5

5

8

5

5

15

5

$8 50 ea

$4.00 ea

$7.00 ea

$8.00 ea

3 $10.00 ea

r^^TH
TOUCH-TONE
GENERATOR CHIP
ME 8900
New surplus tone generator chip: this one

chip will generate dual frequency tones

for a 2 in 8 code as used in all touch tone

phones. This chip can be interfaced into

any telephone system. Operating voltage

of 4.5 to 35 volts; no crystal required for

freq. gen.; exceeds CCITT reommenda
tions; data transmission capability. Chip

is shipped complete with IC socket, a

four page data sheet and a data package

showing unique applications. Qty. Ltd.

Sh.Wt. 8oz. . . . 7VL70160 . . $6.95

10 for $60.00. . 7VL70160 . $60.00/10

CHARACTER GENERATORS
MOS - ROM

The Mostek 6095 character generator

Features: 64 dot matrix (5x7) characters

with column by column output; High

speed character access time and column

select access time; Completely static op

eration, no clocks required.

Applications: CRT alpha numeric display;

LED array driver; billboard and stock

market displays.

Each ROM contains 2,240 bits of pro

grammable storage, organized as 64 char

acters, each having 5 columns of 7 bits.

Complete data sheet included.

Sh. Wt. 8 oz . . . . 7IC70020 .... $10.00

(Specify Mostek 6095 ROM & order no.)

FUNCTION GENERATOR CHIP
INTEL 8038

New surplus from a local manufacturer

who needed cash fast. You save!

Sh.Wt. 8oz 7IC70167 . . . $4.75

3 for $12.75 7IC70167. .. $12.75/3

(Specify Intel 8038 with part number.)

N~X~X~X \"\Y\ V\ * X N V X N V % X. N, X X X X XX. vnxnvnvxX^X X X X X X X X X, N X X X N X, X X XV
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ADDRESS: Addresses are used to identify individual locations

within the computer's memory. Every time the computer
needs to transfer data to or from a memory location it sends
the address to the memory. The memory system then decodes
the address and performs the data transfer with the selected

location.

BENCHMARK: Benchmark programs are used to compare the
performance of computer or language processors. The normal
procedure for computer benchmarking is to define a set of
problems representative of the proposed application and
implement them in the test computer's assembly language.
Program execution times can then be compared and the most
effective processor selected. For language processor bench-
marks, the procedure is again to define test problems, this time
implementing them in the various versions of the same
language and testing for the best execution times.

Benchmarking is very easy to describe and very difficult to

do in a meaningful way. Almost any company can devise

benchmark which "prove" their computer and/or language
processors are best. The program and its interaction with the
computer is a complex operation, and to be meaningful any
attempt at benchmarking must test a wide variety of applica-

tions programs and take into account the variations in the

overall systems being compared.

BUFFER: 1. A buffer is a memory area used to store data for
use at a later time. Buffers are often used to store I/O data
prior to or after processing. For example, a BASIC interpreter
will usually accept user input characters into a line buffer.
Then, after the last character of the line is entered, the
characters in the buffer are processed and the command
executed. 2. An electronic buffer is a gate/driver IC, or

discrete circuit, used to isolate one section of a system from
another. Buffers help reduce device loading and improve the
noise tolerance of the system. Normally (in good design
practices) all devices which communicate via a common bus
have all signals buffered.

BYTE: A byte is an eight-bit data element. Many computers
use the byte as the basic size element of their memory. In this

case the computer's instruction set will be composed of
instructions which are stored in one or more single byte
memory locations. The Intel 8080, for example, executes
instructions which are 1, 2 or 3 bytes long.

DATA BASE: A data base is the collection of all data used and
produced by a computer program. In large systems, data base
analysis is usually concerned with large quantities of data
stored in disk and tape files. Smaller hobbyist systems are

more frequently concerned with data base allocations of
available memory locations between program and data storage
areas.

Tim Barry

DISCRETE: 1. A discrete circuit is built up from individual

circuit components (transistors, resistors, capacitors, etc.).

This usage is common when the user wishes to make clear that

a circuit was constructed without integrated circuits, e.g., a

discrete amplifier. 2. Events occurring at distinct and separate

instants in timing. The pulses were detected at discrete

intervals.

EFFECTIVE ADDRESS: The effective address is the address

of the memory location which is actually used in a program
operation. For example, in an indexed address operation the

effective address is formed by adding the displacement

included with the instruction to the base address held in an

index register.

KILOBYTE: 1. A kilobyte is 2™ x 1024 bytes. It is

commonly abbreviated to "K" and used as a suffix when
describing memory size. 32K really means a 32 * 1024 =

32,768 byte memory system. 2. Shortest lived computer
magazine title on record.

LOCATION: A location is a single storage address, or position,

in a computer memory.

MODULO: Modulo is a mathematics term which means the

same as base. It is normally used when referring to counters or

adders. For example, a modulo 10 counter would go through
1 distinct states before returning to its initial state. A number
evaluated modulo N (N is called the modulus) gives the integer

remainder of the division of that number by the modulus.
Thus 300 evaluated modulo 256 equals the remainder of

300/256 = 44.

NIBBLE: A nibble is one half of a byte, namely a four-bit data

element.

PHI-DECK (Trademark): The Phi-Deck is a computer-con-
trolled magnetic tape transport manufactured by Triple I, a

division of the Economy Company, Oklahoma City, Okla-

homa.

SEED: A seed is a constant used to initiate a pseudo-random
number generator. The seed is used to generate the first

number, and all subsequent numbers are based on previous

results. If you start the sequence with the same seed, you will,

of course, get the same "random" number sequence. To avoid

this, a good way to generate a reasonably random seed is to

sum up a block of memory which is known to be used for

variable program data. This sum can then be used to seed the

random number generator.

VOLATILE: A volatile memory is one which loses its content
when power is removed. All currently available semiconductor
memories are volatile. Special external circuitry must be added
to maintain data in the event of power interruption.
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A COMPUTER
IS NOT A

TOASTER
I bought a toaster through the mail at

5% discount. It works great. Ele-

ments have blown and I fixed 'em

with neither calls to the suppliers nor

a logic probe.

Computers are different

1

.

You want to see systems up and
running, and ensure that yours

will do the same.

2. You want specialists who will

help you choose from a large

variety of components so that you

get a system that satisfies your

needs.

3. You want to drop in or call us and
immediately understand why its

worthwhile to deal with us from

the beginning before you get

BURNT.

COMPUTER MART
OF NEW JERSEY, INC.

501 Route #27
Iselin, N.J. 08830
(201)283-0600

Store Hours:

Tues. thru Sat. 10 am-6 pm
Tues. and Thurs. til 9 pm

MICROCOMPUTER
PROGRAMMING

COURSE
FREE description and outline of

M0DU-LEARN™ Home Study Course in

Microcomputer Programming. Hundreds of

pages of text with examples, problems and

solutions. Prepared by professional design

engineers using systematic software design

techniques, structured program design, and

practical examples from real microcomputer

applications. Presented in a modular sequence

of ten lessons oriented for the engineer,

technician or hobbyist beginning to need

programming skills. Includes background

material on microcomputer architecture,

hardware/sofware tradeoffs, and useful ref-

erence tables. Much of this information has

has been available only through costly

seminars. Now you can study this complete

course at home at your own pace for only

$49.95. Send for FREE descriptive brochure

now.

iJi
THE
MICROCOMPUTER
PEOPLE C30

711 Stierlin Road, Mountain View, CA 94034

(415)965-8365 L _3

NCE Spring Catalog

of Super Bargains!

Many Items Like:

Numeric Printers

Micro® Key Switches

Burroughs Alpha -Numeric Displays

DC Power Supplies

Mini-Micro Computers
Peripherals and MORE!!

Name.

Company.

Address—

%'

City

NEWMAN
COMPUTER
EXCHANGE

.State Zip.

1250 N Main St Dept.45
Ann Arbor, Mich 48104
Phone 313/994-3200

ISI-7*

BY1E

SHOP
XWef»

LONG ISLAND
COME SEE WHAT

A "REAL"
COMPUTER STORE

LOOKS LIKE
MICROCOMPUTERS PERIPHERALS

MSABoao ACCESSORIES
«B,XTE-& MEMORY EXPANSION
SWTP MP68 COLOR TV GRAPHICS
CROMEMCO LEAR SIEGLER ADM 3

PROCESSOR TECH PAPER TAPE READER
INTERFACES (KITS or ASSEMBLED UNITS)

PROGRAMS AND SOFTWARE
VARIOUS BASICS — TINY, 4K, 8K and 12K.

FOCAL — DOS — GAMES — BUSINESS APPLICATIONS

COMPUTER
CONTROLLED
PLOTTERS!!

ALSO AVAILABLE APPLE 1

MODEMS
CASSETTES
TERMINALS

FLOPPIES
DEC WRITERS

BUSINESS APPLICATION INQUIRES INVITED

SYSTEM DEMONSTRATIONS AND LITERATURE / MAGAZINES.

Byte Shop East, Inc.

27-21 Hempstead Turnpike
Levittown, Long Island

(516)731-8116

Two blocks east of Wantagh Pkwy.

'V

owr«»ia« ««.«»*.

90% BLED
11x17 inch size (Delivery stock

) $750

$895

Owner's Manual (refunded with plotter purchase ) $5

17 x 22 inch size ( Delivery 3-8 weeks).

HOURS: TUES. thru FRIDAY 12-9
SATURDAY 10— 5

B14 I

- We supply plotter and interface •

You supply computer and software -

- Dealer inquiries invited -

write today!!

#1 Sylvanway, Box 239 Strafford, Mo. 65757
417-736-2664 S28
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FINALLY!
A REFERENCE BOOK
for Home Computer Users!

Ever try to find the addresses of some manufacturers

of, say, tape cassette or floppy disc interfaces for micros?

Frustrating, isn't it? We know, because we've been frustrated

by it too, so we decided to do something about it. PCC's

Reference Book includes:

^ Hundreds of companies and stores selling hardware,

software, peripherals and offering all sorts of services

are listed with their brand names and addresses.

*fe Nuts-and-bolts and survey articles on software, hard-

ware, kits, applications, and the future, for the experi-

enced and the not-so-experienced user of micros.

*fe An index of the articles from the major hobbyist maga-
zines plus information on magazines in the field.

^ Bibliographies on different areas so you can investi-

gate them further. Book reviews too.

You'll wonder how you ever got by without it. PCC's
Reference Book will be available in May. pi9
r------ ------------------------------ ----.,
Please send me PCC's Reference Book. My $4.95 is enclosed.

(In California add 29 cents for sales tax). Full refund given if

not completely satisfied within 10 days.

NAME

ADDRESS

Send to: Dept.K,1263 El Camino,Box E.Menlo Pk.CA94025

The Tarbell

Cassette

Interface

mrninfflmmnnmnniiini

***»*-

• Plugs directly into your IMSAI or ALTAIR*
Computer

• Fastest transfer rate: 187 (standard) to 1000
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
•ALTAIR is a trademark/tradenamc of M ITS, Inc.

TARBELL ELECTRONICS
20620 S. Leapwood Avenue, Suite P, Carson, California 90746

(213) 538-4251

California residents please add 6% sales tax T11

"We may have the surplus

electronics

you need!"

Terminal/Keyboard

With Schematics

$250.00

•CRT Terminals

•Assemblies

Tape Drives $800.00

•Peripherals

• Components
Keyboards $40.00 to $60.00

(ASCII Encoded)

Equipment Cabinets $45.00 to $60.00

(19" With Fan)

Send for a free catalog or call

Bill Blaney, toll free 800 258-1036
in NH 603-885 3705

(mwi
Come to our showroom

wqfLqviiLJE ELECTFomcs, ire.
10 Flagstone Drive, Hudson, New Hampshire 03051 W16
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cy4uthors
Okay, now you see what we're trying to

do with Kilobaud - the type of article

newcomers to computing want to read. If

you've done anything at all with your own
system you have the makings of an article

which will help someone else through the

woods. Write it. Invest a bit of your time at

the typewriter and you'll have more money
to expand your system. You may even be

able to make each addition pay for itself

with articles.

If you need detailed instructions on how
to prepare an article drop a note to the

Kilobaud Pre-Millionaires Klub, Peter-

borough NH 03458 and ask.

Readers want to know about everything

new on the market . . . how to get things

working . . . interfaced . . .any gadgets

you've built ... converted ... programs

you've written. Make their life easier and

more fun . . . and get rich and famous as a

result. Famous, anyway.

. Write, Kilobaud • Peterborough NH 03458^I

ALDELCO COMPUTER
CENTER

Kits, Books, Magazines Special 2102L1 8

for $17.50. We stock OK Battery Operated Wire Wrap
tool $34.95, OK Hand Wire Wrap Tool $5.95. 7400

ICs CMOS, Timers PPL's. All kinds of transistors,

rectifiers, and diodes.

Plus other electronic parts.

ZENERS
1 N746 to 1 N759 400 Mw ea 25

1N4728 to 1N4764 1 w 28

C106BSCR . ... S65
MPSA14 90

2N3055 99

MPF102 FET 55

2N3904or 2N3906 25

2N5496or 2N6108 70

MJE340 (2N5655) 1.10

40673 RCA FET 155
741 or 709 14 Pin DIP 25

555 Timer 75

556 Dual 555 1 75

200 Volt 25 Amp Bridge 1 50

1N914 1N4148 15 for 99
1N34 1N60 1N64 10 for 99
CA 3028A Dif. Amp . ... $1.50

7490 60
LM309K Volt Reg 1 10

LM380N Audio Amp 1 75

1103 2.95

Back Issues of Maior

74H40 25

NE562B PLL 4 95

2102 1 8/15 50

LM709 Mm DIP Op Amp .45
LM741CE T05 Op Amp 45

14 or 16 Pin I C Sockets 30

We have Wire Wrap Sockets and

Wire Wrap Wire 50 feet $1.98.

ALDELCO KITS

12 Hr. Alarm Clock Kit S19.95

12 24 Hour Clock Kit ... 19.95

Simulated Wood Cabinet . . 4.00

12 24 Hour Car or Boat Clock

Kit Complete with cabinet and

all parts for 12 V dc 27.95

AC Power Pack for above . 2.95

Stop Watch Kit complete with

Cam Board and Parts . 29.95

Chesapeake Logic Probe

K.t 14.95

Computer Magazines.

8080A
SPECIAL

NATIONAL $19.95

Send stamp for our catalogue. Open Mon
thru Sat 9 AM—5 PM, Wed till 9 PM.

We quote on any device at any quantity.
Min. order $6.00. Out of USA send
certified check or money order. Add 5%
for shipping.

2281 K Babylon Tnpk, Merrick NY 11566,

(516) 378-4555 A-2

Hi SlllllI i 1

UONT DUMP YOUR MONEY INTO THE MAILB0X-
THEN SITAROUND AND WAIT!!

DON'T BUY FROM WANDERING MERCHANTS-
WH0 WON'T BE THERE WHEN YOU NEED THEM!!

A COMPUTER MART IS A PLACE WHERE THEY CARE
ABOUT YOU-AND YOUR COMPUTER EQUIPMENT.

WE SELL THE BEST LINES, AT REASONABLE PRICES

THA T'S HOW WE MAKE OUR LIVING.

WE HELP YOU GET YOUR SYSTEM UP AND RUNNING

WE WILL BE HERE TOMORROWAND
THE NEXT DAY!

THE COMPUTER MART
New York
1 18 Madison Avenue
(ent. on 30th Street)

New York NY 10016
(212) 686 7923
Closed Monday

Long Island

2072 Front Street

East Meadow LI

New York 11554
(516) 794-0510
Near Hempstead
Turnpike

IMSAI. PROCESSOR TECHNOLOGY, SOUTHWEST TECHNICAL
PRODUCTS, OSI, SEALS ELECTRONICS, DIGITAL GROUP, APPLE

COMPUTERS, TARBELL, OLIVER, CROMEMCO.TDL, C0NTINEN
TAL SPECIALITIES, VECTOR, GBC VIDEO MONITORS, BOOKS.

MAGAZINES, CHIPS, SOCKETS, CONNECTORS, AND ALL THAT
GOOD STUFF. C-32

argains

IMSAI etal

MARKETLINE SYSTEMS, Inc.
2337 Philmont Ave.

Huntingdon Valley, Pa. 19006
Phone 215/947-6670 M17

Introducing Equinox 100
computer kit

EiESlHtg pi

THE FRONTRUNNER
Equinox 100™is the 8080 CPU S-100 Bus

computer kit that's years in front of Altair'

and IMSAI in design, function and front

panel programming capability At $fr>99,

it's clearly The Frontrunner Write for

free specs to Parasitic Engineering,

PO Box 6314, Albany, CA 94706

10% OFF LIST COUPON

IMS/4I
I -8080 - Tabletop version of

basic computer system . $629.00

EXP-22 - Twenty-two slot

mother board, when ordered

with basic system 46.80

Illinois residents please add sales

tax. We will ship UPS prepaid.

We honor BankAmericard and
Master Charge. Send us $1.00

for catalog &$1 .00 credit memo.

WRITE FOR FREE QUOTE
Quality Security Systems Computer Sales

3407 Chambord Lane
Hazelcrest IL 60429 Q-4

fllCBQCOflPUTEnS
Inc.

539 AMHERST ST. HOURS: M,T,W: 10-6;

NASHUA NH 03060 TH,F: 10-9

(603) 889-1646 SAT: 9-6

Computer Product Lines
IMSAI Polymorphic

STM Systems Baby 1

MOS Technology KIM series

Texas Instruments
770 Intelligent Terminal
810 Printer

S-100 compatible Cromemco pro-
ducts

Merlin Intelligent Video Interface

for IMSAI/Altair
North Star products

Microdisk with DOS/extended
BASIC

S-100 compatible floating point

Math Board

Kilobaud -Personal Computing -Byte

73-Interface Aqe M16
Repair services for all S-100 equipment
and many of the other small computers.

The Frontrunner from Parasitic Engineering

INTERFACING SELECTRICS
INTERFACE KITS AVAILABLE

RS-232 ASCII Input. PRINT ONLY.
Includes fourteen 24 volt solenoid

drivers — you provide solenoids and
mechanical mechanism.
Closed loop operation controls CPU
I/O card status for upper case and
carriage return.

Only $325 w/o power supply (power
supply versions available). Requires

+5,-12, +24.

Send SASE for full specifications.

BOOKS:
INTERFACING SELECTRICS TO
MICROCOMPUTERS $12
SELECTING AND PURCHASING
A FLOPPY DISK SYSTEM $12

Outer
For The Study
of the rul ii re

4110 N.E. ALAMEDA
PORTLAND OR 97212 503-282-5835
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• 2 sizes: CPU/memory size & I/O size

• Will accept 14, 16, 24 and 40 pin connectors

• Test and/or interface connections on top

• 2 on-board regulator locations (1 on small board)

• Short, low inductance power and ground

• Use with wire wrap

• Use with wiring pencil

SEND MONEY ORDER, CHECK OR BANK AMERICARD # (We prefer Bank Americard)

Personal Computing Company
3321 Towerwood Drive, Suite 107

Dallas, Texas 75234

DEALERS INVITED

COMPUTALKER

® o o :

AMPLIFIER

S-100 BUS
t

CSR 1

SYNTHESIS-BY-RULE
SOFTWARE

SPEAK "KAAMPYUTAOLKER »?

MODEL CT-1 SYNTHESIZER
CSR1 SOFTWARE SYSTEM
DEMONSTRATION CASSETTE

395.00
35.00
2.95

CALIF RESIDENTS ADD 6% SALES TAX

WRITE FOR INFORMATIVE LITERATURE

COMPUTALKER CONSULTANTS
P.O. BOX 1951, DEPT. K, SANTA MONICA, CA 90406

C36

Representing: Compucolor Corporation
— Cromemco — The Digital Group —
Dutronics — Enclosure Dynamics —
ICOM — IMS Associates — Lear Seigler —
Mullen Computer Boards — National
Multiplex — North Star Computers —
Oliver Audio Engineering — Percom —
Polymorphic Systems — Prime Radix —
Programma Consultants — Sanyo — Seals
— Scelbi — Smoke Signal Broadcasting —
Southwest Technical Products — Sphere
— Tarbell — TDL — Terak Corporation —
Texas Instruments — Vector Graphics.

Order by mail, telephone, or pay a visit

to one of our stores. We honor your
Master Charge Card.

(Kansas City Area)
6903 Blair Rd.

Kansas City MO 64152
tel. 816/741-5055

(Washington, D.C.)

5709 Frederick Ave.
Rockville MD 20852
tel. 301/468-0455

C-31

RAINBOW COMPUTING, INC.
Supplier of

Wave Mate
The Digital Group
Digital Equipment Corp.

Computer products

Peripherals and Supplies from
PerSci Computer Devices

Centronix Lear Siegler

Diablo Multi-Tech

Maxell Scotch

Texas Instruments

Specialists in Design, Implementation

and Support of

Custom Hardware/Software Systems for

Business, Educational, and Personal Use.

Experts in most major computer software

including CDC,IBM,PDP
BASIC, COBOL, FORTRAN, PL1

LISP, SIMULA, SNOBOL, SPSS, BMD's
COMPASS, MACRO, 6800 & Z80

assembly languages

10723 White Oak Ave.

Granada, Hills CA 91344^—^— (213)360-2171
R-12

TH€ COMPUTCR CORhGR

White Plains Mall, Upper Level

200 Hamilton Ave.

White Plains NY 10601
Phone: (914) WH9-DATA

Near Bronx River Parkway &
Cross Westchester Expressway.
Plenty of parking.

"The S100 Bus stops at

White Plains" with one of
the largest collections of boards
compatible with the Altair Bus
(also IMSAI) in the greater NY
area.

You've read about the

Sol-20, now come up and
see it. We carry Processor Tech,
Polymorphic, IMSAI, North Star,

TDL, Blast Master and Pickles

and Trout.

GOOD PRICE AND SERVICE
10-6 Mon.-Sat.

Thurs. till 9 C28
TH€ COMPUTCR CORNER

116



ppd

Now you can cook-up
hot programs on your

"8080"
A gourmet's delight of practical "how to"

facts, including description of "8080"

instruction set. How to manipulate
"8080" stack. Flow charts. Source

listings. Routines for multiple precision

operation. Programming time delays for

real time applications. Random number
generators. Completely assembled float-

ing point math program. Input/output

processing for basic I/O programming
through interrupt processing. Code,

numeric conversion routines. Real time

programming. Search/sort routines.

Plus many more finger-lickin' goodies.

Order your copy of Scelbi's "8080"

Software Gourmet Guide & Cook Book
today! Only $9.95 ppd. Bon appetite!

1CI1II (ONIIIIU
CONIUIflNO INC.

1322 Rear Boston Post Road
P.O. Box 133 PP STN
Milford CT 06460 • (203) 874 1573

SI

GQDDBODKS?
If you run across a book which you think other hobbyists

would profit knowing about, why not write a brief review . . .

including the name and address of the publisher (if you have

it) and the price and send it to

kilobaud Peterborough NH

S100 Bus Cards (ALTAI R/IMSAI Compatible)

88-SPM Clock Module

Data Systems, Inc.
400 North Washington Street, Suite 200
Falls Church, Virginia 22046 USA
Telephone (703) 536-7373

Uses

88-UFC Frequency Counter Module

88-MODEM Originate/Answer MODEM

Your computer keeps time of day regardless

of what program it is executing. Applica-

tions include event logging, data entry, ham
radio, etc.

Measure frequencies up to 600 MHz. Com-
puter can monitor multiple frequencies such

as transmit and receive frequency.

Use your computer to call other computer
systems such as large timesharing systems.

Also allows other computer terminals to

"dial-up" your computer.

GENERAL PURPOSE PERIPHERALS —
MCTK Morse Code Trainer/keyer

TSM Temperature Sensing Module

DAC8 Eight Bit Digital to Analog Converter

Terms: Payment with order. Shipment prepaid.

Delivery is stock to 30 days. Write or call for detailed product brochures.

Hardware/Software package which allows

your computer to teach Morse code, key

your transmitter, and send prestored

messages.

Use it to measure inside and/or outside

temperature for computerized climate con-

trol systems, etc.

Requires one eight bit output port. Use it to

produce computer music.

Kit Price

$ 96.00

$149.00

$199.00

$ 29.00

$ 24.00

$ 1900

1-10

computer
enterprise/

Your Mail Order Computer Shop...

IMSAI 8080 kit with 22 slots (limited quantity) $645.00

TDL Z-80 ZPU (the one with full software available now) 242.00

Edge Connectors and guides for IMSAI each 4.25

Edge Connectors and guides for IMSA1 10 for 40.00

Vector Graphic 8k RAM kit with 500 ns chips 225.00

Seals 8k RAM kit with 250 ns chips 260.00

North Starcomplete Micro-Disk System kit 599.00

WETAKE
MASTERCHARGEORBANKAMERICARD HUB

For phone and mail orders... to^.wo

(Add 4% of TOTALORDER for service charge)
—™~—

TERMS: Shipping charges — $10. per CPU or large units, $1.50 per kit,

$2. minimum per order.

Provided stock is available, we will ship immediately for payment by

cashiers check or money order.

Allow 3 weeks for personal checks to clear. New York State residents

add appropriate sales tax.

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

For the best prices available on:

IMSAI #TDL • NORTH STAR •POLYMORPHIC
TARBELL ELECTRONICS • SEALS ELECTRONICS

CALL: (315)637-6208
c33

WRITE: P.O. Box 71 • Fayetteville, N.Y. 13066

maoef charge i

Confused About
Printers?

MPI HAS YOUR ANSWER!
TTY REPLACEMENT? THE SSP-40
The SSP-40 contains its own microprocessor for easy connection

to your seriaJ port

LOW COST BUSINESS SYSTEM? THE MP-40
The MP-40 connects to your parallel port for ASC11 data transfer

MINIMUM COST FOR HOBBYIST? . . . THE KP-40 KIT
The KP-40 KIT contains mechanism and minimum electronics for

connection to your parallel port

*179

All of our 40 series printers use the same reliable 5x7 impact dot matrix mechanism with

up to 40 columns per line on ordinary paper with a print speed of 75 lines minute

MASTER CHARGE WELCOME UTAH RESIDENTS ADD 5% SALES TAX

SEND FOR FREE LITERATURE

MICROPROCESSOR SYSTEMS AND PERIPHERALS

P.O. BOX 22101/SALT LAKE CITY/UT. 84122

(801)566-0201
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You can Bux.

1300
6UMBALL5

2\ HOUKS OF
PKiMf TJIAtf ONA
PHALANX 0TAfiACM5f5

CA&flCi ?J

3 6K055
of 1#S
flCMfNNiAL
CALENDAR

far fie/v ro
CttANQf 047231

ONE
HALF-YEAR'S
MEMBERSHIP
IN THE IEEE
COMPUTER
SOCIETY

INCLUDING AN
Au7bMATiC
Su55CRiP72fON
70 COMPUTER

20,000

ODD 70 THE.rm £&&&&&WH05/GN UP,

W5#f WffOWiNG iN a /^f cory'of

&MiCRoaxMrur&rs...
A NEATUTTLI GOLLECTiOH of RRgms FKOM COMPUTER.

Organized and introduced by our technical editor, this volume carries a balanced selection of
everything we've published in COMPUTER about micros over the past two years.

Circle reader service no. m
Find out why membership in the IEEE Computer Society is one of the best investments you'll ever make.

* Offer expires July 1, 1977.

IEEE COMPUTER SOCIETY
5855 Naples Plaza / Long Beach, California 90803
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The Midwest Affiliation of

Computer Clubs invites you

to attend the Second Annual,

Midwest Regional Computer
Convention and Exposition....

10,11,12

COMPUTERFEST
1

BOND COURT HOTEL 777 St. Clair, Cleveland, Ohio

Manufacturers' Reps & Exhibits

Roofed Flea Market

Seminars & Tech Sessions

Club Congress

Still only

per ticket

> And Prizes, Games, Media Duping, and more....

The M.A.C.C. Convention is Where It's At in the Midwestern region.
See you there! And if you plan to attend NCC, why not fly with us?
Ask for information about the charter flight to Dallas. Drop a line to:

IDWEST ^^AFFILIATION OF ^MPrOMPUTER ^^LUBS
P.O. BOX 83, CLEVELAND, OHIO, 44141 M i 8
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Bearcat
R

|?//j Features
• Crystal-less—Without ever buying a crystal you can

select from all local frequencies by simply pushing a few
buttons.

• Decimal Display—See frequency and channel
number—no guessing who's on the air

• 5-Band Coverage—Includes Low. High. UHF and UHF
"T" public service bands, the 2 meter amateur (Ham)
band, plus other UHF frequencies

• Deluxe Keyboard—Makes frequency selection as easy
as using a push button phone Lets you enter and
change frequencies easily try everything there is to
hear

• Patented Track Tuning—Receive frequencies across the
full band without adjustment Circuitry is automatically
aligned to each frequency monitored

• Automatic Search—Seek and find new. exciting
frequencies

• Selective Scan Delay—Adds a two second delay to
prevent missing transmissions when "calls" and
"answers" are on the same frequency

• Automatic Lock-Out—Locks out channels and skips"
frequencies not of current interest

• Simple Programming—Simply punch in on the
keyboard the frequency you wish to monitor

• Space Age Circuitry—Custom integrated circuits a
Bearcat tradition

» UL Listed/FCC Certified—Assures quality design and
manufacture

» Rolling Zeros—This Bearcat exclusive tells you which
channels your scanner is monitoring

Tone By-Pass—Scanning is not interrupted by mobile
telephone tone signal

» Manual Scan Control—Scan all 10 channels at your
own pace

» 3-lnch Speaker—Front mounted speaker for more
sound with less distortion

» Squelch—Allows user to effectively block out unwanted
noise

» AC/DC—Operates at home or in the car

TM

$289.

'S:Ui'-

Bearcat"/?//}

Specifications
Frequency Reception Range
Low Band 32—50 MHz
'Ham" Band 146—148 MHz
High Band 148—174 MHz
UHF Band 450—470 MHz
"T Band 470—512 MHz

*Also receives UHF from 416—450 MHz
Size

10V Wx3" Hx7%"D
Weight

4 lbs. 8 oz.

Power Requirements
117Vac, 11W; 13.8 Vdc. 6W

Audio Output
2Wrms

Antenna
Telescoping (supplied)

Sensitivity

0.6/Ltv for 12 dB SINAD on L & H
bands
U bands slightly less

Selectivity

Better than -60 dB @ ± 25 KHz
Scan Rate
20 channels per second

Connectors
External antenna and speaker; AC &
DC power

Accessories
Mounting bracket and hardware
DC cord

COMMUNICATIONS
ELECTRONICS

Box 1002
Ann Arbor, Michigan 48106 USA

master charge
THE INTERBANK C»«0

BankAmericaro

//V ///-//// //>/

The Bearcat® 210 is a sophisticated

scanning instrument with the ease of

operation and frequency versatility

you've dreamed of. Imagine, selecting

from any of the public service bands
and from all local frequencies by
simply pushing a few buttons. No
longer are you limited by crystals to a

given band and set of frequencies. It's

all made possible by Bearcat spaceage
solid state circuitry. You can forget

crystals forever.

Pick the 10 frequencies you want to

scan and punch them in on the

keyboard. It's incredibly easy. The
large decimal display reads out each
frequency you've selected. When you
want to change frequencies, just enter

the new ones.

Automatic search lets you scan any
given range of frequencies of your
choice within a band. Push-button
lockout permits you to selectively skip

frequencies not of current interest.

The decimal display with its exclusive

'rolling zeros' tells you which
channels you're monitoring. When the

Bearcat 210 locks in on an active

frequency the decimal display shows
the channel and frequency being
monitored.

With the patented track-tuning

system, the Bearcat 210 automatically

aligns itself so that circuits are always
'peaked

1

for any broadcast. Most
competitive models peak only at the

center of each band, missing the

frequencies at the extreme ends of the

band.

The Bearcat 210's electronically

switched antenna eliminates the need
for the long low band antenna. And a

quartz crystal filter rejects adjacent
stations as well as noise interference.

Call toll-free 800-521-4414 now to

place a BankAmericard or Master-

charge order. This is our 24 hour

phone to our order department and
only orders may be processed on this

line. To order in Michigan or outside of

the U.S. dial 313-994-4441.

Add $5.00 for U.S. shipping or $9.00

for air UPS to west coast. Charge cards

or money orders only please. Interna-

tional orders invited. Michigan resi-

dents add tax. Please write for

quantity pricing.

C5
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MICROCOMPUTER
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JADE CO. OFFERS
THE ITEMS SHOWN IN THIS AD FOR IMMEDIATE SHIPMENT
FROM STOCK. IN ADDITION WE STOCK OVER 4,000 OTHER
ITEMS. INCLUDING:

1. All Standard, Hi-Speed, Low Power, Schottky TTL Product

2. All Linear Devices

3. Transistors— Diodes

4. Clock Kits & Modules

5. Vectors & AP Products

6. Resistors-Capacitors

7. Video Games & Chips

8. PROM Setters [E-Prom]

9. Wire & Wire Wrap Tools

SPECIAL OF THE MONTH

2708 E-PROM
Price $35.00 ea.
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Electronics for the Hobbiest and Experimenter

5351 WEST 144th STREET
LAWNDALE, CALIFORNIA 90260

(213) 679-3313
J6

SOCKETS
I C SOCKETS

Pins Description Price

S Lo Pro Tin .20
10 Transistor IC-10) Gold .25
14 Lo Pro Tin .2S
14 Wire Wrap Cold .30
16 Lo Pro Tin .25
16 Standard P C Tin .30
16 Wire Wrap Tin .30
18 Lo Pro Tin .25
22 Lo Pro Open Frame T in .50
22 Mire Wrap Tin .95
24 Standard P C Tin . 50
24 Wire Wrap Tin .8S
28 Lo Pro fOpen Frame] Tin .40
28 Standard P C Tin .60
28 Wire Wrap Tin .95
40 Lo Pro fOpen Frame ) Tin .50
40 Wire Wrap Tin 1.4S
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COMPUTER MUSK WiTH OR WiTMOU
THE COMPUTER

!

EQUALLY TEMPERED DIGITAL TOANALOG CONVERTER
Unlike more conventional R-2R ladder type digital to

analog converters, the PAIA 8780 kit is based on a multiply-

ing principle that allows the module to generate the exact

exponential stair-step function required to make even the

simplest linear response oscillators and filters produce
equally tempered musical intervals. The 8780 uses only

six bits of data to generate over 5 octaves of control volt-

age. In an 8 bit system, the remaining 2 bits are ordinarily

reserved for trigger flags, but may be used to extend the

range of the converter or provide micro-tonal tunings.

The module is physically and electrically compatible

with the complete line of PAIA music synthesizer modules
and is easily interfaced to any micro-processor with or

without hand-shaking logic.

#8780 D/A CONVERTER Kit.. $34. 95 (plus $1. 00 postage)

WITH A COMPUTER
Both the 8780 D/A and the 8782 Encoded Keyboard
easily interface to any processor providing
capabilities and control never before possible
with music synthesizers.

THE PAIA HIGH LEVEL LANGUAGE FOR COMPUTER MUSIC
DATA ENTRY (We call it a keyboard)

An n key roll-over scanning matrix encoder tied to a 37 note

AGO keyboard provides 6 bits of data and both STROBE and STROBE
control outputs. Input control lines to the encoder include SCAN
(starts and stops encoder clock), RESET, START and RANDOM
making the keyboard universally applicable to all computer/pro-
cessors from the very largest to the very smallest.

NO COMPUTER? The encoded keyboard can be directly

interfaced to the PAIA 8780 Equally Tempered Digital to Analog
converter to provide an infinite hold Sample and Hold device. The
keyboard contains its own power supply for stand-alone applications.

Housed in a trim and sturdy vinyl covered road case, the kit

consists of all parts including keyboard, power supply and detailed

assembly instructions; software overview for computer applications

and detailed instructions for Digital Sample and Hold.

#8782 ENCODED KEYBOARD . . . $109. 95 20 lbs.

( shipped freight collect)

WITHOUT A COMPUTER
An infinite hold, DIGITAL Sample and Hold
and the heart of an entire system of modules|
that will be introduced over the next few
months including: Memories, Polytonic
output modules and others.

DETAILS ON THESE & MORE
IN OUR FREE CATALOG

ELECTRONICS, INC. DEPT. 6-K 1020 WEST WILSHIRE BLVD. OKLAHOMA CITY. OK 73116 P9
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Pari*
CY1A
CY2A
CY3A
CY7A
CY12A
CY14A
CY19A
CY22A
CY30B

CRYSTALS
THESE FREQUENC IES ONLY

Case StyleFrequency Prlce
c

1 000 MHz HC33U $5 95

2 000 MHz HC33U $5 95

4 000 MHz HC18/U $4 95

5.000 MHz HC18/U $4 95
10 000 MHz HC18U $4 95

14 31818 MHz HC18U S4 95
18 000 MHz HC18/U $4 95

20 000 MHz HC18/U $4 95

32 000 MHz HC18U $4 95

XR-2206KB Kit $27.00 Special XR-2206KA Kit $17 00

WAVEFORM
GENERATORS

XR 205 $8 40

XR 2206CP 4 49

XR 2207CP 3 85

STEREO DECODERS
KR «AQCP S3 20

XR-1310EP 3 20

XR-1800P 3 20

XR-2567 2 99

EXAR
MISCELLANEOUS

XR-2211CP
XR 4136

XR-1468
XR 1488

XR 1489

XR-2208

$6 70

99

385
580
480
5 20

TIMERS
XR-555CP
XR 320P

XR-556CP
XR 2556CP
XR 2240CP

S 39

1 55

1 85

320
3 25

PHASE LOCKED LOOPS
XR 210 5 20

XR 215 6 60

XR 567CP 1 95

XR 567CT 1 70

CONNECTORS
PRINTED CIRCUIT EDGE-CARD

.156 Spacing-Tin-Double Read-Out

Bifurcated Contacts — Fits .054 to 070 PC. Cards

15/30 PINS (Solder Eyelet) $1.95

18/36 PINS (Solder Eyelet) $2.49

22/44 PINS (Solder Eyelet) $2.95

50/100 (.100 Spacing) PINS (Solder Eyelet) $6.95

25 PIN-D SUBMINATURE
DB25P PLUG $3.25

DB25S SOCKET $4.95

3V2 DIGIT DVM KIT

This 0-2 VDC 05 per cent digital voltmeter teatures the Motorola 3' 2 digit

DVM chip set It has a 4 LED display and operates trom a single * 5V

power supply The unit is provided complete with an iniection molded black

plastic case complete with Bezel An optional power supply is available

which fits into the same case as the 0-2V DVM allowing 1 1 7 VAC operation

A. 0-2V DVM with Case

B. 5V Power Supply

$49.95

$14.95

VECTOR WIRING PENCIL
Vector Wiring Pencil P173 consists ot a hand held leatherweight (under one ounce)

tool which is used to guide and wrap insulated wire ted oft a sell contained replaceable

bobbin onto component leads or terminals installed on prepunched P Pattern

Veclorbord Connections between the wrapped wire and component leads pads or

terminals are made by soldering Complete with 250 FT ot

red wire SPECIAL $7.95

REPLACEMENT WIRE — BOBBINS FOR WIRING PENCIL

W36-3-A-Pkg 3 250 ft 36 AWG GREEN $2 40

W36-3-B-Pkg 3 25C ft 36 AWG RED $2.40

W36-3-C-Pkg 3 250 tt 36 AWG CLEAR $2 40

W36-3-D-Pkg 3 250 ft 36 AWG BLUE $2 40

v.v.v.
\* • • • • *

1/16 VECTOR BOARD
01 Hole Spacing

Pari No

P Pattern

L W
Price

PHENOLIC

EPOXY
GLASS

EPOXY GLASS
COPPER CLAD

64P44 062XXXP
169P44 02XXXP
64P44 06?
84P44 06?

169P44 06?
169P84 06?

169P44 062C1

450
450
450
450
450
850
4 50

650
1700
650
850

17 00
17 00
1700

1

1 72

3 69

?07
?56
5 04

9?3
680

2 Up

1 54

3 3?
1 86

? 31

4 53

8?6
6 1?

** HEAT SINKS

205 CB Beryllium Copper Heat Sink with Black Finish tor TO 5 S .25

291-.36H Aluminum Heat Sink tor TO 220 Transistors & Regulators S .25

680-.75A Black Anodired Aluminum $160

HEXADECIMAL ENCODER 19-KEY PAD
• 1-0
• ABCDEF

• Return Key

• Optional Key I Period)

• - Key

$10.95 each

63 KEY KEYBOARD
This keyboard teatures 63 unen

coded SPST keys unattached to

any kind ol P C B A very solid

molded plastic 13 x 4 base

suits most applications

$19.95

HD0165 16 LINE TO FOUR BIT PARALLEL KEYBOARD ENCODER $7 95

JOYSTICK
These loysticks feature four

*

potentiometers, that vary re-

^ sistance proportional to the

9 angle of the stick Sturdy metal

construction with plastics

components only at the mova-

ble joint Perfect for electronic

games and instrumentation

Special *5K Pots $4.95

MOOK Pots $7.95

MICROPROCESSOR COMPONENTS
8080A

8212

8214

8216

8224
CDP1802

8080
8080A

2504

2518

2519

2524

2525

2527

2529

2532

2533
3341

74LS670

AY-5-1013

2513

2516

CPU $19.95

8 Bit Input/Output 4.95

Priority Interrupt Control 15.95

Bi-Directional Bus Driver 6.95

Clock Generator/Driver 10.95
- with user manual 39 95

CPU'S

Super 8008 24 95

Super 8008 19 95

8228 System Controller - Bus Driver

MC6800L 8 Bit MPU
MC6820L Periph. Interface Adapter

MC6810AP1 128 x 8 Static RAM
MC6830L7 1024 x 8 Bit ROM
Z80 CPU

SRS
1024 Dynamic

Hex 32 BIT

Hex 40 BIT

512 Dynamic

1024 Dynamic

Dual 256 BIT

Dual 512 BIT

Quad 80 BIT

1024 Static

Fito

16 x 4 Reg

UARTS
30K Baud

RUMS
Char Gen

Char Gen

$ 3 95

700
4 00
249
600
3 95

4 00

3 95

Special 5 95

6 95

3 95

$5 95

1101

2101

2102

2107 5280

2111

7489

8101

811'

8599

91L02

74200

934? 1

IMM5262

256 x 1

256x4
1024 x 1

4096 x 1

256 x 4

16 x 4

256 x 4

256 x 4

16 x 4

1024 x 1

256 x 1

256 » 1

RAMS
Static

Static

Static

Dynamic

Static

Static

Static

Static

Sialic

Static

Static

Static

2K x 1 Dynamic

S10.95

35.00

15.00

6.00

1800
49 95

1 49

595
1 75

4 95

6 95

2 49

6 95

6 95

3 49

2 25

6 95

2 tor 1

1/02A

5203

82S23

82S123
74S287

3601

$9 95

10 95

|27S5~
6301-1

6330 1

6331-1

2048

2048

32 x 3

32x8
1024

256 x4
ST

PROMS
Famos

Famos

Open C

Tnstate

Statu:

$9 95

14 95

500
500
7 95
3 95

tprbm

1024 tri -State Bipolar 3 49

256 Open Collector Bipolar 2 95

256 Tn State Bipolar ? 95

AY-3-8500-1

MC3061P
MC4016P (74416)

MC 14583

MC14562
CD4059
CD4070

$19 95

350
750
350

14 50

9 95

SPECIAL REQUESTED ITEMS
CD4508
CD4515
CD4520
MCM6571
MCM6574

6 75

650
2 70

17 50

17 50

82S115
5841

MK50240

11C90
DS0026CH

25 00

9 95

17 50

19 95

3 75

3341

9368

MC1408L7
LD110LD111
AY -5 9100

95 MCM6575 17 50 TIL308 10 50 95H90

6 95

3 95

9 95

25 00/set

17 50 ea

13 95

PARATRONICS ALLOW 1 TO 3

WEEKS DELIVERY

Featured on February's Front Cover of Popular Electronics

Logic

Analyzer Kit

Analyzes any type of digital system

Checks data rates in excess of 8 million

words per second

Trouble shoot TTL. CMOS, DTL, RTL,

Schottky and MOS families

Displays 1 6 logic states up to 8 digits wide

See ones and zeros displayed on your

CRT, octal or hexadecimal format

Tests circuits under actual operating

conditions

Easy to assemble — comes with step -by

which includes 80 pages on logic analyze

MODEL
100A

$189.00/Kit
• Some applications are— Troubleshooting microprocessor

address, instruction, and data flow— Examine contents of ROMS— Tracing operation of control logic

— Checking counter and shift

register operation— Monitoring I/O sequences— Verifying proper system operations

during testing

step construction manual

r operation.

BUGBOOK p

Continuing Education Series

BUGBOOK I & II - Basic concepts of TTL Logic— over 90

experiments $17. 00/set

BUGBOOK Ha - Introduces UART — recommended

for RTTY enthusiast S5 00 book

BUGBOOK III - Explores 8080 chip — introduces

Mark 80 Microcomputer $15.00 book

555 TIMER APPLICATIONS SOURCEBOOK WITH

EXPERIMENTS— over 100 design techniques $6. 95 /book

CNIOS-M DESIGNERS PRIMER AND HANDBOOK
a complete CMOS instruction manual $6.00

inttoductoiy Otter — all 6 books iworth $49 95>

SPECIAL $42 95

CONTINENTAL SPECIALTIES
PROTO BOARD 6

$15.95
(6' long X 4" wide)

Other CS Proto Boards

PB100 -4.5" x6" $ 19.95

PB101 - 5.8' x4.5" 29.95

PB102 -7" x4.5 39.95

PB103 - 9 ' x 6 59.95

PB104 - 9.5 x 8" 79.95

PB203 -9.75x6 1/2x2% 75.00

PB203A - 9.75 x 6V2 x 2% 120.00
(includes power supply)

Logic Monitor $84.95
lor DTL HTL TTL or CMOS Devices

PROTO CLIPS

14 PIN $4 50

16 PIN 4 75

24 PIN 8 50

(D "limebcind

Digital Alarm Clocks

C 500 Ivory Case

C 500B Ebony Case

$1695

24-hour alarm

0o« Button

100°o Solid State

Large Red Led Display

I 8 high)

AM PM Indicator

Seconds display at touch

ot button

Power failure indicator

One year tactory warranty

C 8211

Woodgrain Case

$19 95

DIGITAL AUTO INSTRUMENT
SEVEN DIFFERENT INSTRUMENTS!
MEETS OR EXCEEDS ORIGINAL AUTOMOTIVE SPECS

Please spectty which on* ol the seven models you want
when ordering - these do not all come in one unit

Each model must be bought separately

TACHOMETER - SPEEDOMETER-

1 0-9900 RPM
4. 6 or 8 Cychnders

' 0-99 MPH

n WATER TEMP
100-250* F

FUEL LEVEL
3 Percentage

Low Fuel Indicator

OIL PRESSURE
0-80 PSI

OIL TEMP
200 350' F

BATTERY MONITOR
• 1 Volts From 11 15 VDC

BRIGHT YELLOW ORANGE
.3 LED DISPLAY!

Kit includes case, bracket and all componets — complete

Nothing else to buy' 12 Volt NEG GRD
DIMENSIONS 4' 2 x 4 x 2 KIT: $49.95
Add $10 OO for required speed transducer ASSEMBLED: $59.95

DIGITAL STOPWATCH
• Bright 6 Digit LEO Display

• Times to 59 minutes 59 59 seconds

• Crystal Controlled Time Base

• Three Stopwatches in One

Times Single Event — Split 4 Taylor

• S«4 5"x2 15"x 90 (4V? ounces)

• Uses 3 Penlrte Cells

Kit — $39.95

Assembled — $49.95
Heavy Duty Carry Case $5.95

Stop Watch Chip Only (7205) $19.95

ELECTRONIC PENDULUM' CLOCK

DESIGN MATES

DM1 - Circuit Designer

5.4.95

DM2 - Function Generator

69 95

DM3 - RC Bridge

59 95

QT PROTO STRIPS

\ QT 18S

QT-12S

QT-8S

QTtype
QT-59S

0T-59B

QT-47S
QT-47B

QT 35S

QT-35B

QT-18S
QT-12S

QT-8S

QT-7S

• holes

590

bus strip

470

bus strip

350

bus strip

180

120

80

70

price

12 50

250
10 00

225
850
200
475
3 75

325
300

QT 7S
Experimentor 300

Expenmentor 600

S 9 95

$10.95

$5.00 Minimum Order — U.S. Funds Only

California Residents — Add 6% Sales Tax

Spec Sheets - 25c — Send 35v Stamp lor 1977A Catalog

Dealer Discount Available — Request Pricing

Swing Pendulum
.7" Hours and Minutes Display

12 or 24 Hour Mode
Time Set Push Buttons

Alarm Feature

Kit-unfinished

(case unassembled)

Assembled -stained

$59.95

$69.95

(case assembled)

QUARTZ DIGITAL AUTO CLOCK
OR ELAPSED TIMER!

Elapsed Timer: Hrs, Mins and Sees

12 or 24 Hr Capacity

Simple Reset - Start Pushbutton

Control

Complete kit includes mounting bracket,

case and all components, nothing else to

buy Features MM531 4 chip Large 4 LED s

Accuracy better than I mm per mo internal

battery backup 12 volt non polar operation

DIMENSIONS 4\ > 4 x

12 oi 24 HOUR MODE
7

Kit: $29.95

Assembled. $39.95

CASE ONLY (includes hardware, mounting bracket and bezel) $6.50

12 or 24 Hour

115 VAC

JE700 CLOCK
DO iea low cost digital clock but

is a very high quality unit The unit tea

.miuUted walnut case with di

mensions ol 6 x2'? xl It utilizes a

MAN72 high brig less readout and the

MM53 14 clock chip

$17.95

DIGITAL CLOCK KIT — Vli INCH DIGITS
4 DIGIT KIT $49.95 4 DIGIT ASSEMBLED $59.95

6 DIGIT KIT $69.95 6 DIGIT ASSEMBLED $79.95

This dock features txg 3Vj high digits tor viewing in offices, auditoriums,

etc. Each digit b formed by 31 bright 2 LED s The clock operates from

117 VAC. has either 12 or 24 hr operation. The 6 digit version is 27 x

3V x 1W" and the 4 digit is 18 x3V» x 1 Vi " Kits come complete with

all components, case and transformer

Specify 12 or 24 Hour When Ordering

1021 -A HOWARD AVE., SAN CARLOS, CA. 94070

PHONE ORDERS WELCOME — (415) 592-8097

All Advertised Prices Good Thru June
ji

JE803 PROBE
The Logic Probe is a unit which is lor the most pari

mdespensible in trouble shooting logic families

TTL DTL RTL CMOS It derives the power it

needs to operate directly oft ot the circuit undei

test drawing a scant 10 mA max It uses a MAN3

readout to indicate any ot the following states by

these symbols IH) 1 (LOW) o (PULSE) P The

Probe can detect high frequency pulses to 45 MH/

It can t be used at MOS levels or circuit damage

will result

$9.95 Per Kit

printed circuit board

PL 5V 1A Supply
This is a standard TTL power supply using the well known

LM309K regulator IC to provide a solid 1 AMPol current at 5

volts We try to make things easy for you by providing

everything you need in one package including the hardware

$9.95 Per Kit
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PRESENTS THE

MARK II
FREQUENCY COUNTERS

HOOKUP IS A PIECE 0' CAKE with better than 50mv sensitivity, direct connec-

tion to the circuit under test is unnecessary in

most cases.

FREQUENCIES JUMP OUT AT YOU from the giant Vz" readouts.

GREATER FREQUENCY RANGE the 60 mHz typical frequency response gives

you 80-1 meters plus 6 meters — 50mHz
guaranteed.

AND . .

.

YOU'LL FIND ENDLESS NEW
APPLICATIONS FOR THE
"BURNOUT PROOF" MARK II

With the overload protected front end you can

use this counter anywhere in a circuit without

fear of burnout. Use the Mark II to test: receiver

local oscillators, grid dip meters, RF signal

generators, audio generators, touch tone pads

(when extend installed), micro-processor

timing signals, modems, function generators

. . . YOU NAME IT!!!

HUFCO QUALITY AS ALWAYS • SAME HI-QUALITY G-10 GLASS EPOXY
DOUBLE-SIDED PC BOARDS • SAME TTL IC'S • MORE THAN EVER . . .

AMERICA'S BEST BUY IN DIGITAL FREQUENCY COUNTERS!

The TWS MARK II is available in three

frequency ranges:

0-50mHz - 0-250 mHz - 0-500 mHz

RUSH THIS COUPON TODAY!

This is what I've been looking for: A Goof-proof low

Frequency Counter! Send me:

500mHz Frequency Counter - 1 69.95 kit/1 99.95 asseml
250 mHz Frequency Counter - 129.95 kit/1 59.95 asseml

50 mHz Frequency Counter - 79.95 kit/99.95 asseml

D Information on other handy Hufco Products.

Enclosed is Check - Money Order - BAC/MC Bankcard Ol

Card No. Exp. Date _/_

Name

Address

City/State/Zip

Mail to: Box 375, Dept. K

1 603 W. 800 N.

Provo, Utah 84<

801/375-8566

H



SPECIAL PRICING!
PRIME - HIGH SPEED RAM

21 L02-3
LOW POWER - FACTORY FRESH

1-24 $1.95ea 100-199 $1.60ea
25-99 1.75 ea 200-499 1.45 ea

1.39 ea.

S-DIGrr LEO CLOCK CfiLEriORR KIT
DRTE- Tims-SfflOBE RUWfn ( WOKE... Kir loot

OVER 500 PCS.

PRINTED CIRCUIT BOARDS for CT 7001 Kits

sold separately with assembly info. PC Boards are

drilled Fiberglass, solder plated and screened
with component layout.

Spec.fy for 7001 B.CorX $7 95

FOR THE BUILDER THAT WANTS THE BEST. FEATURING 12 OR 24 HOUR TIME —
29-30-31 DAY CALENDAR. ALARM. SNOOZE AND AUX. TIMER CIRCUITS

Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only,

with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm

with a repeatable 10 minute snooze alarm, alarm set £r timer set indicators. Includes 110

VAC/60Hz power pack with cord and top quality components through-out.

KIT 7001 B WITH 6 5" DIGITS $39 95
KIT 7001C WITH 4 - .6" DIGITS &

2 .3" DIGITS FOR SECONDS $42 95
KIT-7001XWITH6 .6" DIGITS $45.95

KITS ARE COMPLETE (LESS CABINET)
ALL7001 KITS FIT CABINET I AND ACCEPT

850
7001

C

DISPLAY

OI<?!«?R!5'3

Wi
7001 X DISPLAY 7ooi B DlSPLA>

QUART2CRYSTAL TIME BASE KIT ff TB-1

5 01GIT LEO CL0CK KIT#850-1 fHOSILE LEO CLUCK
12/24 HR. OPERATION BIG .4" DIGITS 50/60 HZ OPERATION.

Kit #850 4 fit Plexiglas Cabinet
A2/2*

tf*

IT
QTY

ea 6-1

1

95 QTY 12
ea OR MORE

KIT INCLUDES
•INSTRUCTIONS
•QUALITY COMPONENTS
•50 or 60 Hz OPERATION
•12or24HROPERATION
6 LED Readouts! FND 359 Red. com cathode)
1 MM5314Ck>ckChipl24p.n)
13 Transistors
3 Switches
j>
Capacitors «Kit #850-4 will furnish a complete 411*0! clock components as listed.

9 ReWtors The only additional items required are a 7-12 VAC transformer, a circuit

24 Moiexpms board and a cabinet, if desired."

PRINTED CIRCUIT BOARD FOR KIT #850-4, SCREEN PRINTED
DRILLED AND SOLDER PLATED FIBERGLASS $2.95
MINI-BRITE RED LED'S (FOR COLON IN CLOCK DISPLAY) . . . Pkg. of 5-$1.00
MOLDED PLUG TRANSFORMER 115/10 VAC (WITH CORD) $2.50

NOTE: Entire Clock may be assembled on one PC Board or Board may be cut to remote display.

MODEL
#2001

H"DIGITS!
12 VOLT AC or

DC POWERED
iamS

• • JUMBO .4" RED LEO'S BEHIND RED FILTER LENS WITH CHROME RIM
• SET TIME FROM FRONT VIA HIDDEN SWITCHES • 12/M-Hr. TIME FORMAT
• STYLISH CHARCOAL GRAY CASE OF MOLDED HIOH TEMP PLASTIC
• BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HOOK-UP
• OPTIONAL CONNECTION TO BLANK DISPLAY IUn When Key Off In Car. Etc.)

• TOP QUALITY PC BOARDS B COMPONENTS
• MOUNTING BRACKET INCLUOCO

KIT #2001
COMPLETE KIT 2Ht* 3 °"
(Lma 9V Battery) *"** fA MORE -Wfc* ea

EXCELLENT INSTRUCTIONS

$27?.'

lit VAC
P»mi r>ac*

#AC-1 EA

ASSEMBLED UNITS WIRED 6 TESTED
ORDER #2001 WT (LESS 9V BATTERY)
WIRED r-O* 12 Mil or * NOT SPf Cir-iEO OTHfftwtSf

*39«? iS.S37ff

PLEXIGLAS CABINETS

. n:a -

IABINET I

Great for Clocks or any LED
Digital project Clear-Red

Chassis serves as Bezel to

increase contrast of digital

displays.

3"H f6%"W.5\4"D Black, White or

CABINET II
c,ear Cover

2fc"H.5"W.4"D $6.50 ea

RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS

3-X6-X1/8" 95« ea 4/*3

SEE THE WORKS Clock Kit

Clsar Plexigias Stand

•6Big .4" digits

• 12or24hr. time

•3 set switches
• Plug transformer
• all parts included

Plexiglas is

Pre-cut & drilled

Kit #850-4 CP

Size: •
MH.4%M

W,3'*0

2/»45.

LV• •»•.•/

•235

JUMBO DIGIT CLOCK
A complete Kit (less Cabinet)
featuring: six .5" digits. MM5314 iC
12/24 Hr. time, 50/60 HZ.. Plug-
Transformer, Line Cord, Switches
and all Parts. (Ideal Fit in Cabinet II)

K„* 53145 ,

ig|5 2
WITH PC Boards

JUMBO DIGIT $9.95ea.
CONVERSION KIT

Convert small digit LED clock to
large 5" displays. Kit includes 6
LED's, Multiplex PC Board & easy
hook up info.

Kit ft JD 1CC For common Cathode
Kit # JD 1CA for common Anode

LEPHONE FORMA'
KEYBOARD
BY Chomencs
# EF-21360

2-1/4"x3"

5/32
thick

60 HZ
XTALTlMEBASi:w '" enable
O'O-'a. Clock Kitso Clock-calendar
^•fs to operate
from 12V DC
^2-PC Board

(2 5MA.TYP
)

Easy "

racy. ± 2Pp"M \

$4.95

6/*28.

«syj wirehoo
Accuracy: + 2Pp

P
K

*TB-1 (Adjustable

ompleteKit M95

Wir & Ca i ^9 q^

BRIO
$1.95 ea

3/$5.00

25

NEW LSI TECHNOLOGY

FREQUENCY COUNTER KIT

8 LARGE .4" RED LED DIGITS
XTAL TIME BASE
counter using quality

Kit #FC-50 • 8 IC's •

A truly "State of the Art"

components throughout.

KIT INCLUDES: DETAILED INSTRUCTIONS, XTAL,
TOP QUALITY FIBERGLASS DOUBLE SIDED PC
BOARD, IC'S WITH SOCKETS AND ALL PARTS LESS
POWER SUPPLY AND CABINET. _ _

$£095
50 MHZ COUNTER KIT

5 VOLT REGULATED 1 AMP
POWER SUPPLY KIT

350 MHZ PRESCALER KIT
650 MHZ PRESCALER KIT
CABINET [& MTG HARDWARE]
[CABINET WILL HOUSE #FC-50,
PRESCALER]

#FC-50

MPS-02 $9.95
#PSL-350 23.95
#PSL-650 $29.95
#CABIII $19.95

#PS-02, AND A

Fairchild Super Digit

FND-359
.4" Char. Nt.

7 wfiMnt LED
RED Com. Cath

Direct pin
replacement foe

popular FND-70.

95/ ea, 10/$8.50

100/$79.00

SET OF 6 FND-359
WITH MULTIPLEX
PC BOARD $6 95

NYLON WIRE TIES
8" TIE WRAP 100/ $1.95
4" TIE WRAP 100/$1 75

PLUG
TRANSFORMERS

12VACat 150MA $ 2 50
12VACat500MA 3 50

7VAC at 1 75 VA *3 50

AUTO BURGLAR
ALARM KIT
AN EASY TO ASSEMBLE AND EASY TO INSTALL
ALARM PROVIDING MANY FEATURES NOT
NORMALLY FOUND KEYLESS ALARM HAS
PROVISION FOR POS I GROUNDING
SWITCHES OR SENSORS WILL PULSE HORN
RELAY AT 1HZ RATE OR DRIVE SIREN KIT

PROVIDES PROGRAMMABLE TIME DELAYS
FOR EXIT. ENTRY * ALARM PERIOD UNIT
MOUNTS UNDER DASH - REMOTE SWITCH
CAN BE MOUNTED WHERE DESIRED CMOS
RELIABILITY RESISTS FALSE ALARMS *
PROVIDES FOR ULTRA DEPENDABLE ALARM
DO NOT BE FOOLED BY LOW PRICES' THIS IS A
TOP QUALITY COMPLETE KIT WITH ALL PARTS
INCLUDING DETAILED DRAWINGS AND IN-

STRUCTIONS OR AVAILABLE WIRED AND
TESTED

rr

1 -u ,irv*#

KIT#ALR-1
$9.95

#ALR-1WT
WIRED&
TESTED

$19.95

VARIABLE REGULATED
1 AMP

POWER SUPPLY KIT
• VARIABLE FROM 4 to 14V

• SHORT CIRCUIT PROOF
• 723 IC REGULATOR
• 2N3055 PASS TRANSISTOR
• CURRENT LIMITING AT 1 Amp
KIT IS COMPLETE INCLUDING
DRILLED & SOLDER PLATED
FIBERGLASS PC BOARD AND
ALL PARTS (Less TRANS-
FORMER) KITOPS-01 $6.95

TRANSFORMER 24V CT will

provide 300MA at 12V and
1 Amp at 5 V. S3. 50

SCHOTTKY TTL
74500 $ 35
74501 40
74504 55
74505 60
74509 55
74510 40
74S20 50
74S22 45
74S40 45
74550 45
74551 55
74S60 85
74S64 55
74574 85
74575 175
74S78 150
74S86 95
74S107 95
745112 95
745113 140
745114 95
745133 75
745134 75
745138 175
745139 150
74S151 1.96

74S153 1.95
745155 1.95
745156 195
745157 180
745158 2.50
745174 2 50
745175 250
745181 295
745182 195
74S251 2 75

DIGITAL
CLOCK IC's

MM5312 $ 495
MM5314 395
MM 5375 AB 3 95
CT 7001 7 95
CT 7002 13 95
MM 5369 2 50

LED DRIVERS
7447 $ 95
7448 95
75491 65
75492 65
9368 2.50

PRESCALE
HC90DC $1595
95H90 9 95

VOLTAGE
REGULATORS

LM309H TO 5 $ 95
LM309K TO 3 1 25

7805
7812
7812

7815
7815
78L15
7824
723
723

1702
5203

TAB
TAB
TO 3

TO 3

TAB
TO 5
TO 3
DIP
TO 5

PROM
E Prom
E Prom

$895
$8 95

SPECIAL IC'S

7207A INTERSIL'
7208 INTERSIL .

MC14553 MOT $ 9.95

MC14410 MOT $12 50

2513 SIG $ 995

IC SOCKETS
PINS 1 24 25 100

XTAL
5.242880 MHZ $4.95

3 579545 MHZ $1 95

MOLEX
PINS

995

OPTOELECTRONICS, INC.
BOX 219 • HOLLYWOOD. FLA 33022 • (305) 921 2056

Reel of 1000
100 tor SI 25

[master charge
]

TRANSISTORS
2N2222 A
2N2712
2N3415
2N3704
2N4400
2N4125
2N4249
2N4437
2N6027
2N5457

IN 4002
IN 4005
IN 4007

TO 18 3/11 00
TO 98 5 $1 00
TO 9 5 $1 00
TO 92 5 $100
TO 92 5 $1 00
TO 92 5 $100
TO 92 5 $1 00
TO 92 5 $1 00
PUT 2 $1 00
N J Fet 2 $1 00

DIODES
1A 100PIV 12/$1 00
1A.600PIV 11/$100

1A. 1000PIV 10/$ 100
RECTIFIER 2 5A, 1000 PIV 4/$1 00

IN914 SIL SIGNAL 20/$ 100
IN4148 SIL SIGNAL 20/$1 00
DYAC 28V 4/$100

LINEAR
555 TIMER 2/$ 100
556 DUAL TIMER 95

565 PLL 95
566 FUNCTIONGEN 175
567 TONE DECODER 1 75

TRANSISTOR SOCKET
TO-5/18 GOLD PINS

5 $1 00

@ 7-SEGm LED
COMMON CATHODE

COLORHT DEC PT PR EA

REDFND 359
FND 503
DL 750
XAN 654
XAN 664

4"

RED 5

RED 6

GREEN 6

RED 6"

RHDP
RHDP
LHDP
NOP
NDP

$ 95
$1 35
$2 95
$1 95
$1 95

COMMON ANODE
DL 747 RED 6 LHDP
XAN 72 RED 3' LHDP
MAN 72 RED 3 LHDP i

XAN 81 YELLOW 3' RHDP
XAN 351 GREEN 3 RHDP
XAN 3620RANGE 3" LHDP
XAN 662 RED 6 NDP
XAN 692 RED 6" NDP

OP AMPS
3/11 00

301 TO 5
709 DIP
709 TO 5
741 DIP
741 M DIP
741 T05
747 TO S

DISCRETE
LED's

JUMBORED

10 FOR $1 00
00 FOR $9 50

PC TRIM
POTS

25K
4 7K

6 $1 00
6 $1 00

SPECTROL
10K 10TURN

95c
4/ S3 00

CMOS
ea.

4001 $ .20

4002 .20

4010 .40

4011 .20

4013 .40

4015 .95

4016 .40

4023 .20

4025 .20

4027 .40

4028 .85

4030 .35

4042 .75

4044 .60

4046 1.75

4049 .40

4050 .40

BanmAM(kiCAhO

ISTORE: 823 S. 21 AVE
WI PAY All SHIPPING IN CONTINENTAL USA -

ORDER BY PHONE OR MAIL
COD ORDERS WELCOME

Orders Under $15 Add $1 00 Handling
Fla. Res. Please Add 4% Sales Tax.

OTHERS ADD S%[ 10% FORAIRMAJLI
SEE OUR BOOTHS AT THE ATLANTA HAMFESTIVAL - JUNE 18-19, 1977
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computer display terminal
This display terminal has an integral controller B/W cathode ray rube and keyboard. The system has a serial

I/O interface for communication and I/O interface for a printer.

External logic & power pack not shown.

DISPLAY (P/N 4802-1095-501) FEATURES:
• 17" B/W CRT
• 41 lines of data

• 52 characters per line

• Characters are generated by a diode matrix
"graphic" technique

• 21 special push-buttons wired for a program call up
• Brightness Control

• Self-contained power supply

KEYBOARD (P/N 4802-1 115-501) FEATURES:
• Reed switch technology

• 54 data keys

• 28 special keys detachable with cable

LOGIC UNIT (P/N 4802-1 157-502) FEATURES:
• 1024 by 6 bit core memory
• Printer I/O interface

• Communication I/O interface

POWER: 115V, 50/60 Hz, 500 Watts

WEIGHT: 210 lbs. (including logic unit, keyboard,

display and cables.)

$ 180.00

FOB LYNN MASS (you pay shipping)

Check with order please.

4 way cursor control, graphics display.

The story: These are unused terminals made for

airport ticketing & seat assignment. After several

years of storage they require tinkering to make
operable. We have some hints printed such as cleaning

PC fingers. One of our customers has this tied into his

KIM-1, another has his running with his IMSAI. We
have data on this. Should be useable on most
common computers. A hell of a deal and all for a

paltry $180.00. Don't be left out as many were on
our past VIATRON deal. Sold "as is" all sales final.

WITH COMPLETE DOCUMENTATION

SPECTRA FLAT TWIST
50 conductor, 28 gauge, 7 strands/

conductor made by Spectra. Two con-

ductors are paired & twisted and the flat

ribbon made up of 25 pairs to give total

of 50 conductor. May be peeled off in

pairs if desired. Made twisted to cut down
on "cross talk." Ideal for sandwiching PC
boards allowing flexibility and working

on both sides of the boards. Cost orig-

inally $13.00/ft

SP-324-A $1 .00/ft. 1 ft/$9.00

SP-234-A $1 .00 ft 50 cond.
SP-234-B .90 ft 32 cond.

WIRE WRAP WIRE
TEFZEL blue #30 Reg. price

$1 3.28/1 00 ft. Our price 1 00 ft $2.00;

500 ft $7.50.

10ft/$9.00
1 ft/$8.00

Precision 16 pin DIP network as

shown. Each resistor 1K. For pull-

up/pull -down interface networks.
Value over $1.00 each; New, CTS or

Beckman

SP-320 pack of 6 $1.00

IY1ULTI COLORED SPECTRA WIRE
Footage 10' 50' 100'

8 Cond. #24 $2.50 9.00 15.00

12 " 22 3.00 11.00 18.00

14 " 22 3.50 13.00 21.00

29 " 22 7.50 28.00 45.00

Great savings as these are about 1/4

book prices. All fresh & new.

TINY
SWITCH
TELEDYNE

In tall TO-5 can

DPDT, 24 volts. Brand new.
cost $1 6.00 each

SP-134 $3.00 each 2/$5.00

Please add shipping cost on above. Minimum order $10

FREE CATALOG SP-9 NOW READY
P.O. Box 62K, E. Lynn, Massachusetts 01904 M-2
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COMPUTER GRADE CASSETTES

These cassettes were custom made for one of the leading manufacturers of computers and calculators, and
are excess to his present needs.(Their name is moulded on each cassette), They run about 5 minutes per
side, which is ideal for most programming.

STOCK NO.5504K .75 ea. 3/2.00 10/6.00 100/55.00

YIDEOCUBE TV INTERFACE

The VIDEOCUBE is a fully
self contained RF oscillator,
modulator, and selection
switch, which allows easy
interface with any video
device to the RF input of
a standard T.V. receiver.

The drive to the VIDEOCUBE can be any type of standard digital logic
(CMOS TTL' Etc.) or any linear device. The VIDEOCUBE meets FCC
requirements for this type of device. Thus it is possible to use your
TV set as a video monitor for your computer output, or camera output.
The VIDEOCUBE is available in complete and kit form. All required
data for use and assembly are provided. Also finds use in TV games.
STOCK N0.5499K TESTED VIDEOCUBE 13.95 2/26.00
STOCK NO.5500K VIDEOCUBE kit. 9.95 2/18.00

TONE GENERATOR CHIPS
MICROELECTRONIC TONE GENERATORS, are hybrid chips which
generate 4 high frequency tones, and 4 low frequency tones, which
are the frequencies used in telephone systems to generate the tone
on the touch tone keyboard^ 1 high and 1 low frequency for each
tone). Operates from 4.5 to 35 volts. We provide 4 pages of data
and applications. Usefull for touch tone applications in phone systems,
repeater control, computer input etc. We provide MO LEX socket
with this chip. Distributor price is in excess of $12.00
STOCK NO. 1010K $6.95 ea. 2/13.00

16 KEY TOUCH TONE PAD
TOUCHTONE pad made for RAYTHEON. 16 SPST
switches, with one common terminal.Terminals fit
MOLEX strip. 3" square. Individually packed.
with data. Computer, telephone and repeater use.
STOCK N0.5488K $6.95 ea. 2/12.00
One 5488K pad, and one tone chip 101 OK above $12.00

HEAVY DUTY POWER SUPPLY 'juice for an entire system'

In the Aril issue of KILOBAUD, there appeared an article by William Cattey, entitled 'HEAVY DUTY POWER SUPPLY', juice for an
entire system.. This supply was designed for use as a bus power supply for ALTAI R "Hobby 1", and similar mini computers. The
transformer used was the DELTA K9906 @ $8.95. We have this transformer in stock, plus all the other necessary parts listed for this

power supply.
We can supply the entire list of parts, as shown in the April issue of KILOBAUD, plus a reprint of the entire article, for $25.00

STOCK NO. K9906, Power transformer, $8.95, 2/16.00

STOCK NO.K9906KIT, Complete kit, including power transformer $25.00 2/47.00

FERR0-RES0NANT TRANSFORMERS
FERRO—RESONANT TRANSFORMERS are a special breed of transformer. They have a special winding,
and have a capacitor that resonates with this winding at the line frequency. This has the effect of stabilizing

the primary, that is, when the transformer is designed for a 1 15 volt input, any voltage from about 85 volts

to 135 volts, does not change the output voltage. In effect, it is a primary voltage regulator.The transformers
listed below, are all FERRO—RESONANT, and are all heavy duty transformers, all designed for use in comp-
uters, and are exceptional bargains, having a normal price from $50.00 to $75.00 each.
We supply the resonating capacitor and data sheets with each transformer.

Isolation winding and 2 tapped secondaries. Secondary 1 has 2 taps, and delivers either 1 1 V or 1 4 V. at 1

Amps. Secondary 2 has 5 taps, and delivers 5, 7, 12, 14, or 18 volts at 14 Amps. More than 1 tap may be
used, providing the total current does not exceed 14 Amps. Isolation winding is rated at 150 VA. We provide
the resonating capacitor and data. A truly versatile transformer.

STOCK NO. F6452 with data and resonating capcitor 22 lbs. $19.95 2/37.50

Isolation winding plus 4 tapped windings. Secondary 1 . 1 or 12 volts at 4 Amps.Secondary 2. 9 or 1 1 volts

at4 Amps. Secondaries 3 and 4, 20 or 22 volts at 2 amps. Secondaries 3 and 4 can be put in series to get 40
44 volts center tapped at 2 Amps. Isolation winding rated at 150 VA
STOCK NO.F 6436 5 3/4x5V4x3V4. Wt 9 lbs. $8.95 ea. 2/1 7.00

Isolation winding and 4 tapped windings. Secondary 1 22 or 26 volts @ 2 Amps. Secondary 2, 1 7 or 21 volts

@ 6 Amps. Secondary 3, 1 2 llz or 14 volts @ 6 Amps. Secondary 4 32 or 35 volts @2.5 Amps. Isolation
winding rated @ 150 VA.
STOCK NO.F6437 5 3/4x5V4x3V2 . Wt. 10 lbs. With data and capacitor $9.95 ea. 2/18.00

Isolation winding and 3 tapped windings. Secondary 1 , 1 or 1 2 volts @ 4 Amps. Secondary 2,1 1 or 1 2 volts
8 Amps. Secondary 3, 22, 23, or 24 volts @ 5 Amps. Isolation winding is rated at 200 VA.
STOCK NO'F6468 5X3 3/4x4. Wt. 1 1 lbs. With data and capacitor. $10.95 2/20.00

VISIT our 2 new retail outlets: DELTA ELECTRONIC HOBBIES, 5151 Buford Hwy. Doraville, (Atlanta) Ga. and DELTA ELECTRONICS
590 Commonwealth Ave. Boston, Mass.

A DELTA ELECTRONICS CO.
P.O. BOX 2.AMESBURY MA 0191 3
Phone (617) 388-4705 l",'i:'.",H,iw.H

MINIMUM ORDER $5.00. Include sufficient postage, excess
refunded. Send for new Catalog 18, bigger than ever.

BANKAMERICARD and MASTERCHARGE
now accepted, minimum charge $15.00. Please
include all numbers. Phone orders accepted. D13

rruslnr i h.m^<
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Richard Hogg
430 South Edwards Court
Scran ton PA 18504

Introducing! The World's

Cheapest Computer

. . . a $60 SC/MP

Photos by Bob Fitch

The complete $60 computer. In the background is the mainframe with

memory board and display LEDs on the left, a terminal strip, CPU
board with SCAMP chip next to a circuit added for music production in

the center, another terminal strip, and on the right an extra perf board
with a seven-segment calculator readout assembly which we never

hooked up. On the right side of the picture is the power supply,

including two voltage regulators mounted on heat sinks (which

probably are not needed) and the output peripheral device for music

production. In the left foreground is the keyboard — control circuit

(version two) with 20 pushbuttons and mass of surplus relays. Your
version doesn't have to look this messy.
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A /though Rich and his family

built their SC/MP for the

purpose of getting familar

with computer hardware and
programming, I think it

would be a good idea to also

look at what they've done

with an eye toward an in-

expen si ve m ic roprocessor

controller. (And to get any

lower than $60 is going to

take some doing!) — John.

There are many different

levels of cost at which

you can enter the computing

hobby. If you have lots of

money and enjoy spending it,

you can buy an Altair, Imsai

or et cetera system and inter-

face it with, say, the Inte-

color terminal, floppy disks

and so on, run in a BASIC
compiler and then have a lot

of fun with it. If your wallet

is a little bit tighter, you can

buy a one-board system such

as an MOS Technology 6502

processor and have just as

much fun with that. If even

that is not within your bud-

get (or you're like me, trying

to do everything absolutely as

inexpensively as possible)

then there is still an alter-

native for you — a complete

computing system that you

can build for very close to

$60.00.

This article describes the

computer which my father

and I have built at a cost of

less than sixty dollars. It is

based on National Semi-

conductor's SC/MP micro-

processor chip, which I chose

for its low cost and ease of

interfacing. You should

realize that you only get what

you pay for; the SC/MP is at

least ten times slower than an



8080 and is less efficient in

terms of memory space by

virtue of its smaller instruc-

tion set. I have kept in mind
that my SC/MP will still be

useful if and when I move up

to a better computer system;

the SCAMP would make a

dandy I/O controller, inter-

rupt handler, keyboard de-

coder or whatever. Right

now, though, it has proven to

be an excellent low-cost

method to get into the home
computing hobby.

Objectives

Our objectives were to put

together a small, but com-

plete computer system which

could run small programs and

interface to simple input/

output devices, all without

spending nonessential dollars.

We are using a set of push-

buttons to enter programs

and data into the memory,

with eight discrete LEDs for

verification of input and data

output. This summer I had a

BAUDOT Teletype interfaced

with the system; it now plays

tunes through a three-inch

speaker. I think that we have

met our objectives and have

had a lot of fun in the pro-

cess.

Construction

Before we get deep into

schematics and waveforms,

let me present a price list for

you so you can see what you

will need and what it costs;

see Table 1. This includes

everything that we could see

except the wire to hook it

together and the scraps of

pine board to mount it on.

Some general construction

notes: We wired everything

on three perf boards, using

perf board pins for all board-

edge terminations. We used a

socket for the SCAMP; all

other ICs were soldered right

in. The version we put to-

gether uses a double handful

of reed-type relays instead of

the DM7400s for the key-

board control circuit; I have

provided the solid-state "ver-

sion three," using more stan-

dard parts, for this article.

We decided that it would

be impractical to describe the

RESET

5V 1/2 7400

'IK

SI_RT/ J START *5V
STOP

STOP IK

1/2 7400
20

3VDC —

-7VDC

3K
-VA-

40

SC/MP

NRST

CONT

VSS

ENIN

BREO

VGG

XI

X2

DB7
0B6

DB5
0B4

0B3
DB2
OBI

DBO
ADOO
ADOl

A 002
ADOS
AD04
AD05
AD06
AD07

NRDS

NWDS

37

38 T OOImF

10

II

12

13

14

15

16

25
26

27

28

29

30
31

32

DATA BUS 7

DATA BUS 6
DATA BUS 5
DATA BUS 4
DATA BUS 3

DATA BUS 2
DATA BUS I

DATA BUS
ADDRESS BUS
ADDRESS BUS I

ADDRESS BUS 2

ADDRESS BUS 3

ADDRESS BUS 4

ADDRESS BUS 5

ADDRESS BUS 6
ADDRESS BUS 7

MEMREAD

1/3 7406

-••MEMWRITE

Fig. 1. CPU Board. Pins which are not shown are unused but they may
be brought out to perf board pins for experimentation.

workings of every little

circuit; if you are seriously

interested in building one of

these, you should acquire an

SC/MP Technical Description

from National (publication

number 4200079A; National

Semiconductor Corporation,

2900 Semiconductor Drive,

Santa Clara, California

95051). This explains how
the chip operates as well as

the program instruction set.

They also have other worth-

while literature.

You can probably do
better with a different mem-
ory chip; 21 02-1 s are 300%
larger and only 25% more

expensive from PolyPaks.

Your memory interface cir-

cuit is likely to be somewhat

different in this case. If

you're not a whiz at reading

memory data sheets get a

friend to help.

You might want to throw
in some extra despiking

capacitors on each power
supply connection on each

board. My original version,

running with the Teletype

this summer, did not have

these. When I left for school

in September, my father re-

wired the system a little bit

and added the capacitors.

OK, now let's discuss the

schematics and go over brief

descriptions of each of the

circuit boards as we built

them.

The CPU Board (see Fig.

1) contains the SC/MP chip

and two ICs (one 7400 and

one 7404) to control it and

interface it to the memory.
Table 2 contains a description

of each of the most impor-

tant pins on the SC/MP. It

wouldn't be a bad idea to

provide a perfboard pin for

each pin of the SCAMP chip

in case you want to do some
experimenting with the in-

puts and outputs not used

here. Again, we used a 40-pin

socket for the SCAMP chip

itself.

The Memory Board (see

Fig. 2) is somewhat more

Unit

Quantity Item Source Price

1 SC/MP chip Order #ISP-8A-500D
from a National

dealer $17.76
+ shipping 2.00 $19.76

8 MM1 101 memory PolyPaks 95cf 7.60

9 DM7400 PolyPaks 14d 1.26

6 DM7403 PolyPaks 14d .84

2 DM7406 PolyPaks 20c! .40

8 MV-50 LEDs PolyPaks 8d .64

1 7805 3-terminal

regulator Radio Shack $1.59 1.59

1 7812 regulator Radio Shack $1.59 1.59

2 bridge rectifier Radio Shack $1.39 2.78

10 1N914 diodes Radio Shack 10/$1.00 1.00

1 6.3 V 1.2 A
transformer Radio Shack 1.99

1 12.6 V 1.2 A
transformer Radio Shack 2.69

17 assrt'd resistors 1.66

2 1000 uF 35 Vcap. Radio Shack $1.19 2.38

2 .022 uF disc cap. Radio Shack 2/49ei .49

1 .001 uF disc cap. Radio Shack 2/25d .25

20 SPST pushbuttons Radio Shack 5/$1.89 7.56

3 SPDT switches Radio Shack $1.19 3.57

1 40-pin socket Radio Shack 1.69

3 perfboards Radio Shack $1.29 3.87

100 perfboard pins Radio Shack
Total Price

1.89

$65.50

Table 1 . Parts list with prices.
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complex. Since I purchased

the memory over the sum-

mer, I bought MM 1101s
which were fairly cheap at

the time. You can do better

presently using larger 1K
static chips. The circuit

should be basically the same,

but watch out for slightly

different control methods,

such as on the Read/Write

pin. Also check Output Sink

Current: for the 1101 it is 8
mA, which is just enough to

drive the LEDs. For another

memory you may need to

buffer the LEDs with an

extra pair of 7400s. (Doing

this has another advantage: in

my circuit, a is an ON LED,

ADDRESS BUS *-

ADDRESS BUS I
—

ADDRESS BUS 2 •
ADDRESS BUS 3 •
ADDRESS BUS 4 +-

ADDRESS BUS 5 <•-

10

ADDRESS BUS 6 •
ADDRESS BUS 7 •

-7 VDC —
5VDC —

f
I6

MEMWRITE
I5

MMIIOI (I0F8)

AO

DATA OUT

DATA IN

Al

A2

A3

A4

A5

A6

A7

VD
VOD
VSS DATA OUT

CHIP SELECT

READ/WRITE

I/4 7403
(I OF 8)

TO DATA BUS O
(THRU 7)

T
— MEMREAD

TO OTHER 7403'S

I3

i MV-50

270n

Fig. 2. Memory Board. One eighth of the circuit is shown for simplicity.

The pins drawn on the lefthand side of the 1101 are wired identically
for each chip. The ones on the right must be wired separately for Data
Bus through Data Bus 7.

and a 1 is an OFF LED. A set

of inverting buffers would

correct this, but remember —
extra dollars.) If the memory
you use is larger, you will also

have to wire a few more
address lines and control but-

tons.

The purpose of the

DM7403s in this circuit is to

disable data from the memory
output leads during WRITE
cycles. When the SC/MP
wants to read data from

memory, it sends a low out

on its NRDS pin which is

inverted to a high and enables

the 7403 gates. This allows

read data to transfer from the

memory to the SCAMP. At

other times (when the

SCAMP is writing data to

memory) the NRDS line is

high and the 7403s are turned

off.

The SC/MP requires +5
and -7 volts; the 1101s re-

quire +5 and -9 volts. I

skimped a little and used -7

for both; the circuit is shown

Pin No.

20
40
2

1

9-16

Name

Vss

Vgg
NRDS

NWDS

DB0-DB7

25-36 AD00-AD11

8

Function

+5V
-7V

The SC/MP sends out a zero on NRDS
when it wants to read data from memory.
The SC/MP sends out a zero on NWDS
when it wants to write data into

memory.
The data bus. When NRDS is low, these lines

handle read data and act as inputs. When NWDS
is low, they send data and act as out-

puts. At most other times, they are in

a high-impedance "off" state.

The address bus. The address tells the

memory where to send data from or

where to store data. When not in use

these too are in a high-impedance "off"

state.

When this input is high, the computer runs
normally. When it is low, it stops and
"holds everything."

When this input is high the computer runs

normally. When it is low, the computer
stops and resets all its internal registers

to zero.

These are provided to hook a frequency-
determining element (a crystal or a

capacitor) to.

ENIN and BREQ are used for running

two or more SC/MPs together. When
using only one SC/MP, they should be
hooked up as shown in Fig. 1.

See the SC/MP Technical Description
for details.

Table 2. Descriptions of the pins of the SC/MP chip used in the system described in this article. For more
details and other pins, see SC/MP Technical Description.

CONT

NRST

37,38

3

5

X1,X2

ENIN
BREQ

in Fig. 3. The easiest way to

get the necessary voltages was

to build what amounted to

two separate supplies, one for

5V dc and the other for 12V
dc. The positive leads of the

two supplies are wired to-

gether; the negative side of

the 5V supply is ground and

the negative side of the 12V
supply is -7V. Both supplies

take advantage of the 3-ter-

minal regulators that are

available (and have done a lot

toward making power supply

design easier).

The Keyboard and Control

Circuit was originally con-

structed using 16 SPDT
center-off switches for en-

tering data and addresses into

my machine. Those switches

were expensive and tiresome

though, so my Dad replaced

the circuit with a configura-

tion of surplus reed relays.

Fig. 4 is the solid state answer

to the "problem." (The price

list in Table 1 is based on

using Fig. 4.) R/S flip-flops

are used to hold data ones set

by the pushbuttons; the re-

lease button resets them all

back to zero.

The purpose of the

DM7403s in Fig. 4 is about

the same as on the memory
board. They allow the key-

board to send out data when
the keyboard is turned on,

and they lock out the data

from the keyboard when it is

turned off so the computer
can send data back and forth

without interference from the

keyboard.

Operation

Operating the SC/MP
system is about as simple as

the circuit itself. The se-

quence for keying in a pro-

gram and running it looks like

this:

1. Turn the "start/stop"

switch to "stop" and the

"reset" switch to "reset."

2. Flip the "keyboard"
switch to "on."

3. Push the "release" button.

4. Key in your first address

and the data or program in-

struction you wish to put
there, pushing a button

wherever you want a "one."
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RONDURE COMPANY
NEW ADDRESS

2522 BUTLER
DALLAS, TEXAS 75235
Phone: (214) 630-4621

r r
Where We Ship from Inventory the Same Day Your Order Arrives'

A SELECTRIC TERMINAL COMPLETE WITH RS-232/C INTERFACE AND CERTIFIED
FOR MAINTENANCE BY A NATIONAL SERVICE COMPANY.

^Maintenance limited to cities in which service now
offered. Shipped the same day as certified check or

money order arrives. When regular checks accompany
order, equipment is shipped when regular check

clears.

Specifications

Size: 21" wide x 21" deep x 8" high.

Power Input: 115 Volt, 60 Hz.

Mounting: Tabletop.

Interface: RS232C. (BCD code)

Weight: 54 lbs.

• Documentation $20 with unit.

• ASCII conversion available.

• Shipping - collect

We have a large inventory of parts. Please write for catalog.

12" MOTOROLA MONITOR (15 MHz Bandwidth, 800 "

^
lines) - NEW $145.00

LINE PRINTERS - USED - 150 1pm $795.00

LINE PRINTERS - USEC - 480 1pm $995.00

TERMS: Check or Money Order. Add
$2.00 shipping and handling per

CARTERFONE MODEI 318 modem. All others shipping packaging
and shipping collect.

ASYNCH ^^^fo***^ ACC0USTICAL MODEMS -ORIGINATE ONLY

MODEM /^S^^^Hin^ USED -UNTESTED
Physically fit into Model 33 Teletype. Manufactured by

Paragon partial documentation 2 for $25

^ ACCOUSTICAL MODEMS —
ORIGINATE ONLY USED- A

UNTESTED M
$20.00 ea. 2 for $35

HHARDWIRE NO EQUIPMENT INCLUDES PRINTS OR ^^^^
*TTY OR RS-232B INTERFACE DOCUMENTATION (unless stated). v-*^ ^*^
> ORIGINATE ONLY NO CONNECTING CORDS OR
> UP TO 300 BPS CONNECTORS.

USED - UNTESTED . . $25.00 RONDURE 2522 BUTLER
USED - TESTED $80.00 COMPANY DALLAS, TEXAS 75235

We ship prints with these. PHONE: (214) 630-4621 R7
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The author does a little programming, entering data in binary form. The
author does this as little as possible (Please don't unplug my
computer!).

5. Push the "write" button.

6. Repeat steps 3, 4, and 5,

moving on to the next

address each time until you
are finished.

7. Flip the keyboard switch

to "off."

8. Flip the "reset" switch to

"run."

9. Flip the "start/stop"

switch to "start."

And that's it. If you wish

to stop in the middle of a

program and check some-

thing, just flip the "start/

stop" switch to "stop." If

you want to go back to

address one, clear all registers

and start over, flip the

"reset" switch to "reset" and
back to "run."

By the way, we leave the

computer turned on when we
have a program in it. It's been

on for a few weeks now. The
power plug is the on/off

switch.

Programming

The degree of difficulty

you will have programming
the SC/MP depends on your

level of experience. (I had no
experience; therefore I had
no difficulty!) In any case,

don't be afraid to try it. For

details on the instruction set

see National's literature. Here

are a few hints:

1. If you add or subtract

anything, watch out for the

carry link\ If you forget

about it, you will find (or

possibly you won't — I al-

most didn't, and it nearly

drove me crazy) extra "ones"

being added to your result

that were left over from pre-

vious additions. Use the CCL
(clear carry link) instruction.

2. If you use more than 4K
of memory you will have to

get fancy with your ad-

dressing (not to mention your

hardware.) National's liter-

ature explains it.

3. Figuring out address dis-

placements is not too hard

after you do it a few times,

the SC/MP figures out an

address according to the

formula:

Address=Contents of Pointer

+Address Displacement

Therefore, you can figure out

your displacement by the

formula:

Displacement=Address-Pointer

In the case of a Jump-type

instruction, the SC/MP will

compute the address and

execute the next instruction

after that. To compensate for

this, subtract an extra 1 from
your displacement.

Remember too that the

displacement can be negative:

the SC/MP works in two's

complement binary notation.

This means, to find the neg-

ative of a number, com-
plement it (switch ones and

zeroes) and add an extra one

(see Example 1).

Detail of keyboard — control circuit, version two. Buttons on left are

labeled "Release," "Write," "Start," and "Stop. " Buttons on right are

labeled "Address 0-7" and "Data 0-7. "See text for details.

63 VAC

I20VAC _r^_
60 Hz -T-^n

IOOCVF

IN OUT

78051L- ,-, .T35V '

i

I
02;

-1 1 n"F

T
_L_ IOOOM F
" 35V

IN OUT

7812

GNO

-5VDC

?7

022*?

-*-7VDC

Fig. 3. Power Supply. Provides +5V dc and -7V dc. See Fig. 4 for

simplified block diagram.

5V

1/4 7403
(I OF 16)

DATA BUS 0-7
ADDRESS BUS 0-7

SVDC

r

TO OTHER CIRCUITS

5V
A

KEYBOARD .OFF

5V

^
WRITE
-rrs-

1/6 7406> k TO MEMWRITE LINE

Fig. 4. Keyboard Control Circuit, version 3. This diagram shows one of

sixteen identical circuits. This version was used in the price list.

Example: 47 = 00101111two
the complement is 11010000two
adding one, the two's complement is 11010001two

-47 - 11010001 two

Example 1.
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DIP PLUGS AND COVERS
Use for mounting diodes, res stors, jumpers, etc. '^^J

Gold p ated parts for long wear •

PLUGS COVE
1-24 25-49 50-99 1-24 25-99

8 pin .46 .39 .32 .10 .09

14 pin .48 .40 .34 .10 .09

16 pin .56 .47 .38 .10 .09

24 pin .79 .72 .65 .15 .13

40 pin $1.23 $1.08 .93 .25 .22

DIP PLUG INTERCONNECTS
Ideal for use from board to board, remote switches, in test

equipment, lamp panels, etc. Made from gold plated

connectors, color coded ribbon cable, molded plugs.

Very flexible and durable.

To order, make up part number from characteristic and find

price in chart. For instance: S-14P-18 is single ended 14 pin

interconnect 18 inches in length. Price is SI .72. D-24P-06

is double ended 24 pin, 6 inches in length. Price is $4.55.

Quantity pricing is available.

PRICE CHARTS

No Of Pins

14P 1.51

16P 1.64

24P 2.49

14P 2.76

16P 3.01

24P 4.55

SINGLE END
Length

DOUBLE END
2.87 2.97 3.08

3.13 3.24 3.36

3.30

3.58

4.75 4.94 5.14 5.54 5.93

PRESTRIPPED WIRE WRAP WIRE
Highest quality 30 ga. Kynar insulated silver plated wire for

wrapping. Stripped 1" on both ends. Indicated lengths are

lengths of insulated portion. Packed 100 per sturdy plastic

vial or 1000 per poly bag. Compare our prices 1
! !. Available

in Black, Red, Yellow and Green. State color desired.

Price per bag of 1000

$11 .84 (
#WW30BK-1)

$12.80 (
#WW30BK-2)

$14.80 (*WW30BK-4)
$17.60 (

#WW30BK-6)

Length Price per tube of 100
1" $1.48 fWW30VC-11
2" $1.60 (WW30VC-2)
4" $1.85 (WW30VC-4)
6" $2.20 (WW30VC-6)

Dealer Inquiry Invited

IROLLS OF WIRE SAME AS ABOVE (30 ga. KYNAR)

1
1 00ft Roll in poly bag... $3. 45 10 Rolls, mixed. .. .$24.00

WIRE WRAP I.C. SOCKETS, 3 LEVEL GOLD
14 pin 38c ea, 10 for $3.60 16 pin 42c ea, 10 for $3.90

HIGH CURRENT STUD DIODES
D2131 200V, 25A $ .85

D2135 400V, 25A $1.00

|D2138 600V, 25A $1.55

3289 200V, 100A $5.85

Contract Cancellation Specials Al

SN7490 39c
LM320H-12...$1.29
|lN5231A 25c

N5226B 35c
1741 (mini -dip. .3/$!

Ful

2N3734 38c

2N5861 75c
1N3572 90c
G.E.D45C5 44c

*^«>
mom]

5<>YS

,<m

Be sure to get the latest edition of

the TRI-TEK flyer. Packed with

good news on the latest components
andjiterature I ! 1 1 1 I II I! 1 1 1 1 1 1 ! I

V^>

78HGKC 5A VARIABLE REGULATOR

NOW- at last, a high current adjustable regulator.

Same simple circuitry as the popular 78GKC. Needs

only two external resistors to program to any volt-

age between +5 and 30V 9 5A output.

78HGKC $13.95

Spec

.

30

NEW BOOK
NEW BOOK FROM NATIONAL
MOS LSI. Giant data book filled with spec and apps

on large scale MOS circuits from National Semiconductor

Corporation Price includes shipping in U,S only... $4. 2:

Outside U.S., add postage for 2 lbs.

PROFESSIONAL TEMPLATES -LOGIC SYMBOLS-Stand MIL806-B

3/4 Size $3.50

1/2 Size (Handy shirt pocket size) $3.25

Computer Flow Chart Symbols $3.50

Fast Signal Diode

115V VR 100mA If. Reverse recovery time is less than

20 nS at 100mA forward! 6 pf cap. Same size as

1N914, 1N4148. D600... .20/$l

TO-5 Heat Sink. THERMALLOY 221 IB 2-piece black

anodized for maximum heat dissipation. HS2211B. 5/$l

6.8V, 50Watt Zener. Made by Motorola in TO-3
case. Gold plated. $1.00

15V, 5W 5% Zener. 1N5352B axial lead zener is just

right for those MOS voltage supplies 3/ $1

General Purpose NPN Switch. #2501-12 NPN switch in

TO-18 metal transistor similar to 2N2847.
#2501-12 12/$1 .00

2N4234, 40V, 3A PNP switch, TO-5 50c

2N2905, 40V, .6A PNP Switch/Amp. TO-5 5/$1.00

2N2147, 50V Germanium TO-3 $1.00

50V, 45Amp Fast Recovery Diode.

Similar to 1N3909 stud mount. Reverse recovery at

1 Amp= .5uS $2.00

MCM6571A is an 8192 -Bit Horizontal-Scan (Row select)

character generator with shifted characters. It

contains 128 characters in a 7X9 matrix, and has thel

capability of shifting certain characters that norm-J

ally extend below the baseline, such as j,y,g,p and

q. A 7-bit address code is used to select one of

the characters.
Features:

.Static operation

.TTL compatability

.CMOS compatability (5V)

.Shifted character compatability

.Includes Greek alphabet

.Maximum access time =500nS

(See article in March '77 issue of 73 Magazine for

applications including TV-Computer interface)

MCM6571A $9.95

Specs $1.00

MM5320 TV SYNC GENERATOR I.C.

Generate all the sync pulses necessary for camera or video

terminals. Use with MCM6571A in the TV-Computer inter-

face. MM5320N $1 8.80

Specs 60c

C30-1 400V, 25A Stud SCR $2.25

SC45E 500V, 10A Stud Triac $1.59

Insulated Stud 400V, 10A TRIAC assembly with built-in

diac . TRI-1 33 $1 .85

TIP-30 40V, 1 amp PNP Plastic 50c

TIP-33 40V, lOAmp NPN Plastic $1.00

LM1815 ADAPTIVE SENSE AMP CHIP.

Used with motor control to adapt to variable input and noise|

levels. Applications include zero crossing switch, motor

control, tachometers, motor testing.

LM1 81 5N $5. 72

Specs 30c

1 N5393 200V, 1 .5A Diode. Sturdy replacement for

1N4003 at a good savings 1 5/$l

DATA BOOKS BY G.E.
OptoElectronics Manual. Filled with spec and applications

on a wide variety of Opto devices including many new iso-

lators and couplers. G.E. Opto Manual $4.25

Semiconductor Data Book. A giant book of data, cross

references, applications on G.E. devices from transistors

and diodes to SCRs, Triacs and power modules. Over

1400 BIG pages. Nearly 5 lbs of book !! !

G.E. Semi Conductor Data Book $11 .95

Foreign orders add postage for 5 lbs (2.3KG)

Power Transistor Users Handbook. For anyone using power

transistors and you want to know how to mount on heat

sink, derate or just generally apply them right, this is the

book. G.E. Power Transistor Users Book $3.95

"COOK BOOKS"
The famous Howard Sams "Cook Book" series tells you what

and how in a broad range of subjects. Probably the most

widely referenced works in their fields.

Prices quoted include shipping (U.S. only)

TTL Cookbook 328 pages $9.95

Active Filter Cookbook 223 pages $15.95

CMOS Cookbook 402 pages $10.95

IC OP AMP Cookbook 579 pages $14.25

TV Typewriter Cookbook 250 pages $10.95

SIGNETICS 8000 SERIES TTL LOGIC

These quality units are faster and have greater fan-

out capability than standard TTL. From a giant fac-

tory change-over you get real bargain prices. All
are house numbered, but we provide a reference and

pin-out sheet.
N8880A. . .Quad-2 input NANDgate 8/$1.00

N8822A. . .Dual J-K master/slave F/F 4/$1.00
N8885A. . .Quad 2 -input NOR gate 8/$1.00

N8890A...Hex Inverter 6/$1.00

N8202A...10 bit "D" type register $1.25

Spec, NEW!!
2N3773 $1.75

2N4401..5/$1
2N4403..5/$1
2N1 557.. $1.39

50V, 3Amp Epoxy Bridge 79c

The following items are available in large quantities

Dealer or manufacturer inquiry is invited.

2N3414.. NPN switch on reels 10/$1

1N753A.. 6.2V, 5%, W Zener 5/$l

C106F2.. 50V, 4A SCR w/socket 3/$

1N967B.. 18V, 5%, %W Zener 5/$l

42501-1 Quad Hi speed NPN transistor in 14 pin DIP

package. Similar to Motorola MPQ3303 5/$l

MC14411 BIT RATE GENERATOR.
Single chip for generating selectable frequencies for equipl

ment in data communications such as TTY, printers, CRT s[

or microprocessors. Generates 14 different standard bit

rates which are multiplied under external control to IX,

8X, 16X or 64X initial value. Operates from single +5

volt supply. MC14411 $11.'

4 pages of data 4C

Crysta I for the above $4 . 95

• Accuracy 0 05% of Reading 1 Count
• Two Voltage Ranges 1 999 V *rxi 199 9 mV
• Up to 25 Conversion* s

• Zm > 1000 M ohm
• Auto Polarity and Auto Zero
• Single Positive Voltage Reference
• Standard B Series CMOS Outputs Drives One Low Power

Schottky Load
• Uses On Chip System Clock, or External Clock
• Low Power Consumption 8 mW typical §> * 5 V
• Wide Supply Range eg. MSVio 8 V

MC14433 SINGLE CHIP 3^DIGIT A/D
Single chip combines linear and CMOS digital to bring you

the simplest yet DVM approach Requiring only 4 external

passive parts, this subsystem gives you: Auto polarity, auto

zero, single voltage reference, 8 mW operation, overrange,|

underrange signals, 25 conversions per second and .05% *

1 count accuracy! 100 uV resolution. 24 Pin DIP.

MCI 4433P with specs $1 9.55

tRi-tek, inc
6522 noRth 43R6 avenue.

Qlen&Ale. arizoiia 853oi

phone 602 - 931-6949

We pay surface shipping on all orders over $10 US, $15 foreign in US funds.

Please add extra for first class or air mail. Excess will be refunded. Orders

under $10, add $1 handling. Please add 50c insurance. Master charge and

Bank America cards welcome, ($20 minimum). Telephone orders may be placed

10AM to 5:30PM daily, Mon thru Fri. Call 602-931-4528. Check reader

service card or send stamp for our latest flyers packed with new and surplus

electronic components. T1
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A number is negative if it

has a 1 in the first bit posi-

tion.

If the displacement equals

•128 (10000000two) the

contents of the extension

register will be substituted for

the displacement.

4. Figuring out delay cycles

can be difficult. I will explain

my method for figuring out a

delay cycle, step by step.

a. Figure out your machine
cycle time. If you know the

clock frequency, you can use

the formula shown in

Example 2.

b. Take your desired delay

time and divide it by the

machine cycle time to find

out the number of machine
cycles you want to delay.

c. Subtract 13 from this

figure.

d. Divide that figure by 514,

with remainder. The quotient

is the figure that must be in

the displacement (the byte

following the Delay instruc-

tion).

e. Divide the remainder by
two and round off. This value

must be in the accumulator

when the Delay instruction is

processed.

Note that the two values

above must be translated into

straight (positive) binary in-

stead of two's complement.

5. The SC/MP has the ability

to execute a Halt instruction.

It doesn't do that auto-

matically though; an external

circuit is required. This is

omitted here (extra dollars)

but you can add it from
information given in the

National literature. Or you

machine cycle time = -s—

—

7clock frequency
Example: if clock frequency is 400,000 Hz
machine cycle time =

0.4 MHz = 5 usee.

Example 2.

can just program the com-

puter to run around in an

endless loop instead of

stopping; add a Delay and the

lights will blink.

Well, that about wraps it

up. I will do my best to

answer any reasonable in-

quiry accompanied by an

SASE. Please allow for some
delay as your letter may have

to be forwarded to my
address at college. First, get

your hands on one of those

SC/MP Technical Descrip-

tions; that contains a lot of

information, including circuit

and programming examples.

The only other thing I can

tell you about is some of the

things we have done with our

system and some application

ideas. Over the summer we
were using a Baudot five-level

Teletype machine. I didn't

use a UART or anything to

interface it; I just pro-

grammed the SCAMP with

two subroutines that per-

formed the same function.

The machine is now pro-

grammed to play music

through a little speaker; if

you walk around shuffling

your feet enough to build up

static and then walk over and

touch the keyboard you get

to hear Jingle Bells.

My father is building

another SCAMP computer
which I think he plans to use

to remote control his ham
shack. (We already have

another SC/MP chip.) I would
like to develop a better sys-

tem (perhaps based on a

Z-80) and using a few

SCAMPs for various purposes.

Incidentally, I read some-

where that National is coming
out with the SC/MP II -
twice as fast, one fourth the

power, single five-volt supply,

and cheaper !

Well, there it is. I have told

you how we built our com-

puter, what it cost, some
programming hints, and what
we have done with it. Now
you know what you can do
with an SC/MP. So if you're

interested in cheap com-
puting, Good Luck!

The 1977 Atlanta HamFestival
and

Georgia State ARRL Convention
June 18-19, 1977

Downtown Atlanta Marriott Hotel • Courtland and Cain Streets • Atlanta, GA. 30303

120 major exhibits!

Special MICROPROCESSOR Section!

GIANT Covered Fleamarket Swapshop!

More than 50 technical forums!

The BIGGEST door prizes in all of Ham
First Prize is a complete 2MFM Mobile rig — including a 1977 AMC Gremlin!!!

Registration: $3.00 Individual, $5.00 Family IN ADVANCE,
$4.00 Individual, $6.00 Family at the door.

For Advance Registration Materials call 404/971-HAMS day or night or write to:

Atlanta HamFestival
53 Old Stone Mill Road

Marietta, GA 30067

SPECIAL HAMFESTIVAL RATES: $18 SINGLE, $24 DOUBLE.

CONTACT THE HOTEL DIRECTLY for reservations toll free at 1-800-228-9290 — and Hurry!!

THE BEST HAMFEST IN THE WORLD!
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COMPUTER
WAREHOUSE
STORE

DEPT: K«58A COMMONWEALTH AVENUE • BOSTON, MA • 02215 • 617-261-2701 • VIS IT US: 9"9 WEEKDAYS; 9-6 SATURDAYS

ONE DAY SHIPMENT
USED PERIPHERALS
FOR MICROSYSTEMS
HAZELTINE 1000 $795
VIDEO DISPLAY TERMINAL + SHIPPING 35

12 LINES x 80 CHAR.

,

5 x 7 DOT MATRIX, 525 LINE RASTER.

BUILT 6 TESTED; PLUG S GO

ALLanASR33isand MORE!
OLIVETTI TE318 - BACK IN STOCK!

RS232 INTERFACE, QUIET OPERATION
10 CPS, PRINTER, BUILT-IN PAPER TAPE
READER/PUNCH, ELECTRIC TYPEWRITER
KEYBOARD WITH ADDITIONAL 10 KEY

NUMERIC PAD, YOUR CHOICE OF FRICTION
*Q7T OR SPROCKET FEED, LIGHTED PLATEN AREA

N>0/ O FOR EASY READING, STANDARD PAPER AND
SHIPPING 165 lb TAPE, SUPPORTED BY OLIVETTI

+ $25
SHIPPING

TAPE CASSETTE DRIVE. CAN RUN DIRECTLY FROM TERMINAL
INDEPENDENT OF CPU. FULL EDIT CAPABILITY.

+ $25
SHIPPING

ELECTRO OPTICAL PAPER TAPE READER WITH 110V PS, STEP

PER MOTOR, 250 CHAR/SEC, FAN IN TABLE TOP HOUSING

IBM 731 I/O WRITER $750sS.I
2

p?ng

8i"PLATEN,PINFD, EBCDIC, U/L CASE, DUAL CLR RIBBON, 115V

CWS U-BUILD-U SYSTEM $599
+ $35 SHIPPING

MPU, CRT TERMINAL &

AUDIO CASSETTE AT A
ROCK BOTTOM PRICE !

TECHTRAN 4100 $595

KDI ADTROL AR-21...$95

SC/MP MICROCOMPUTER; 256 x 8 RAM, 512 x 8 ROM

GREEN PHOSPHOR VIDEO MONITOR; 12" RASTER SCAN

SWTPC 1024; 32 CHAR, x 16 LNS , ASCII KEYBOARD
SWTPC AC-30 AUDIO CASSETTE INTERFACE

*OTHER PACKAGE PLANS - SEND FOR OUR CATALOG

TO ORDER EQUIPMENT
SHIPPING
IF OVER)

CHARGES1. ENCLOSE CHECK FOR FULL PRICE PLUS

(KITS - ADD $5 IF UNDER $100; $10

(FOREIGN RATES HIGHER)
BANKAMERICARD S MASTERCHARGE ACCEPTED -

SEND CARD NUMBER, EXPIRATION DATE, INTERBANK #

2. CLEARLY IDENTIFY SHIPPING ADDRESS
3. DESCRIBE ITEM BY MODEL NUMBER

ALL MERCHANDISE WARRANTEED

A MUST FOR PERSONAL COMPUTING
SEND $1 FOR OUR CATALOG

THE ONLY ONE OF ITS KIND! FULL DETAILS ON OUR

COMPLETE LINE OF KITS S UNITS, REVIEWS OF OVER
150 BOOKS, LISTS OF NEW S SURPLUS PARTS S "ALL
ABOUT HOBBY MICROCOMPUTERS" - AN INTRODUCTION TO

PERSONAL COMPUTING.

SPECIAL DISCOUNTS/
ON KITS & ASSEMBLED UNITS
SAVE UP TO 20% OFF KIT PRICE WHEN A PERIPHERAL IS

PURCHASED AT THE SAME TIME. ($200 MAXIMUM DISCOUNT)

PERIPHERAL PRICE OVER $900^20%0FF KIT

PERIPHERAL PRICE OVER $250^10%OFF KIT

PERIPHERAL PRICE OVER $95 # 5%0FF KIT

+25
SHIPPING

GREEN PHOSPHOR $150
VIDEO MONITOR
STANDARD IV P TO P COMPOSITE VIDEO INPUT,
16MHz BAND WIDTH, RASTER SCAN 12x12x13"
WITH POWER SUPPLY, VIDEO AMPLIFIER, DRIVING CIRCUITRY
VENTILATION MUFFIN FANS, 7x9" HORIZONTAL VIEWING
CAPABLE OF 2k LINES x 80 CHAR., ANTIGLARE £" ETCHED
GRADIENT DENSITY FACE PLATE, P39 GREEN PHOSPHOR, ON/OFF
BRIGHTNESS CONTROLS, 115Vac, 60 W ... TRULY A COMMERCIAL
UNIT BUILT TO WORK IN A DEMANDING ENVIRONMENT.

DATAPOINT 3300-200
THERMAL PRINTER $375 +$2 5 SHIPPING

PARALLEL PRINTER WITH ADDITIONAL CIRCUIT
BOARDS TO PROVIDE SERIAL INTERFACE, PRINTS
UP TO 30 CPS, lOOVac PS USES WIDELY AVAILABLE
NCR PAPER, 96 CH, ASCII, 80 COL, CRT COMPATIBLE 5x7

DOT MATRIX, SOLID STATE WITH LESS THAN 25 MOVING PARTS

DATAPOINT 2200-200 $395
CONSOLE PRINTER
BOTH UN I VAC & SINGER BUILT THESE
PRINTER MECHANISMS WHICH OPERATE AT

30 CPS FROM A ROTATING WHEEL. 65 CHAR.

USES STANDARD FORM FEED PAPER, PINWHEE
IS INTERCHANGEABLE.
UN I VAC 0769-06 PRINTER MECHANISM ONLY
INCLUDES MOTOR/PRINT WHEEL ... $195 +SHIPPING 75 lb.

K» ^ A HIGHLIGHTS FROM OUR

I I O * WIDE SELECTION

+285 lb

SHIPPING

IMSAI 8080 MICROKITS
8080A KIT 5 SLOT $699
8080A KIT 22 SLOT . 751
i»K MEMORY KIT 1 39

PIC-8 PRIORITY INTERRUPT 125

SERIAL I/O KIT 125

PROM i*-512 KIT 165

UCRI-1 KIT 59
CABLE A KIT 18

STANDARD INPUT/OUT INTERFACES,

MANUALS. SOCKET SETS

VIKING 100 PIN, HEAVY DUTY. $3-00

SWTPC 6800 $395
•512 BYTES of ROM «SERIAL INTERFACE
•RS232 or 20 mA •'•K of RAM

kK MEMORY $100

MPA 1^5 MPB **0

MPD 35
MPF 30

MPMx 35
MPL 35
MPAb 1*».50

MPC *»0

MPE U.95
MPM 65
MPP 35
MPS 35

MPMb 1*4.50

MPCb, MPSb, MPLb, EACH 9-50
CONNECTOR SETS MPU/MEM 2.50

CONNECTOR SETS I NTERFACE 2

J»KBA 5 GT61 99
AC30 AUDIO INTERFACE 79-50
PPi»0 PRINTER 250
CT 102*» TERMINAL KIT 275
CTP 15-50 CTS 39.95

ALL SWTPC UNITS ARE KITS

SMOKE SIGNAL BROADCAST 16K RAM 595

LEAR SIEGLER ADM-3A
W/ Cursor Control

•12" CRT
• 2k LN X 80 CHAR

• RS232 #Q7C\^^^ # 20 mA LOOP *O/0
SCAMP KIT $99
FROM NATIONAL SEMICONDUCTOR

KEYBOARD KIT 95

• BUILT UNITS •
ICOM MICROFLOPPIES
PLUG COMPATIBLE FOR: #mr»c
$100 BUS. . . FD24I I $iUrD
SINGLE DRIVE FD2*402 $ 6^9
ICOM FLOPPIES:
FF36-1 FRUGAL $1195
FF36-2 DUAL FRUGAL 1CJ 95
360-58 BLT;INTFC 8080.. 300
S171 POWER SUPPLY . . . 250
FD360-2-5DUAL SYSTEM... 3000

KIM-16502 $ 2*5
KIM-2 kK 179
KIM-3 8K 289
MANUALS PACKAGE 15

TARBELL AUDIO CASSETTE KIT 120

INTERSIL INTERCEPT JR. $281
1 2K RAM U5
ROM/PROM BOARD 7^.65

YOU ADD MEMORY CHIPS
SER IAL I/O 81 . 50
AUDIO VI SUAL BOARD 125
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"He remains unaware

as he gropes in desperate

haste for needed diskettes,

or paper tapes, or cassettes,
//

My Friend is

Sheila Clarke

Cybergrafix

PO Box 430
Glendale CA 91206

Gather around, girls, and see

if there aren't portions of
Sheila's tale that you can

relate to. I say "portions"

because it's doubtful that

your man could be anywhere
near as hooked (or hope/ess?)

as the one in this article. —
John.

I
remember him as a really

nice guy. Lots of fun to

be with. We spent hours talk-

ing late into the night, or

sunny days sailing off the

California coast, or weekends
partying with friends. Our
friendship was warm and
close.

One Saturday afternoon

we were sitting on the sofa

just chatting quietly like

friends will, about how to

spend a vacation, or the next

hundred bucks extra. Then he

startled me with his current

pipe dream . . . this was the

first I'd heard it. I guess,

thinking back now, it was
only natural to want such a

thing. After all, he was a

computer programmer and
really into it. Among his in-

terests were stock invest-

ment predictions that he'd

like to write programs for. As
I said, it was probably natu-

ral, though it took me by

surprise when he told me
wistfully that what he really

wanted was a computer of his

very own. The little I knew
about computers conjured up
an image of the living room
space consumed with metal

boxes standing 6 feet high,

banked along the wall, spout-

ing flashes of blinking lights.

So I said, "You gotta be

kidding." "No," he said

thoughtfully, "that's what \

really want."
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a Computer Junkie

Thinking he possessed the

impossible dream, I promptly

dismissed the notion. So I

don't quite know when it all

started happening. I think

he'd met someone who

shared his pipe dream and

invited him to a meeting of a

small group called the South-

ern California Computer

Society. He returned from

that meeting wired for

computers. But I still didn't

give it much credence.

Shortly after that, he ran

across a magazine that adver-

tised "a computer kit" and

sent off a check for the begin-

ning of his dream's realization

and for what would become

my nightmare.

The computer needed a

room to grow in. We moved.

As the year rolled along,

computer stuff started to

arrive by United Parcel. With

the arrival of each new pack-

age I felt vague fadings of

someone I'd known and

loved. He disappeared into his

computer cave for days, com-

ing out only for food and

water. On occasion, I'd pop

my head into the sanctuary

to discover him, buried in

s\acks cri circuit boards, rolls

of solder wire, and flying ICs,

grumbling and cursing.

I became lonely and ter-

rified of what might be hap-

pening in there. And I said so.

But my friend didn't hear me.

So I consoled myself, hoping

that the madness would soon

end, at least for a time, until

the next parcel arrived.

But my friend had trou-

bles of his own and solicited

outside help. The incredible

response to his pleas for aid

astonished me. I couldn't be-

lieve there were more like

him. I found myself jostled

about in a traffic jam — in my
own home. They came and

went at all hours of the day

or night. The telephone rang

continually. In desperation

for contact with the real

world, I ordered another

phone for my own use.

Cowering into the corner

of my sofa, I turned up the

volume of the television set.

And gnashed my teeth.

Packages continued to

come. He went down into the

cave. Strangers arrived, then

left. Sometimes he stuck his

head out to holler, "It

works!" or something like

that. I think he was talking to

me. At that point I'd have

listened to him say anything.

Little did I know that

once all this madness ended

and the computer was work-

ing, it would truly be the

beginning of a different sort

of life for him. I no longer

recognized him. It's really

sad, though he thinks he's

pretty happy. Dream ful-

filled, and all that, you know.

When he gets home from

work, all strung out, he goes

straight to the computer cave

for a fix. I can tell he's

hooked - after he gets down

there I see the room lights go

on, hear a rat-a-tat-tat of

switches, and that now famil-

iar "ahhhhh" of relief

emanating from the room.

So? you say ... he seems

to be happy, and no one has

been hurt. Hah! You oughta

see what he goes through to

support his habit. Why, he'll

do programming for abso-

lutely anybody, just to earn

extra money for new com-

puter goodies. He programs

and flicks switches any time

of the day or night. He hasn't

opened his mail in so long

that his mother called the

other day to find out if he's

still living. People are really

worried about him. They

can't help noticing his glazed

look. His usual response to

their attempts at conversation

is an effort at recruiting their

interest in computers. So con-

versations fade. He hasn't

noticed that they've walked

away, their heads shaking.

He isn't aware of the num-

ber of bill collectors who've

called. He doesn't even know

who they are, because he

forgets to open his mail. It

just sits there in big stacks on

his desk. There's no more

room, so the stuff is starting

to collect around his desk on

the floor. He remains una-

ware as he gropes in desperate

haste for needed diskettes, or

paper tapes, or cassettes,

through those nasty stacks of

paper.

I'd thought of moving to

an environment more suit-

able, but alas, staying here is

like living aone. So why both-

er. It's just that he now talks

to me in hexadecimal ... I

think he's talking to me . . .

and I am grateful for the

company. Occasionally I stick

my head in the entrance of

the computer cave. You

know, just to see if he's still

with us, so to speak. What I

find is a rambling stream of

conversation already in pro-

gress — with the computer.

He doesn't even know I've

been there.

It isn't only that our rela-

tionship has faded to merely

existing in the same house.

His face has become drawn

and pasty. His eyes look like

ones and zeros, and his hands

have gone completely digital.

One would naturally want to

help a friend who's become

hooked on a habit to the

point that his erstwhile ener-

getic way of life has gone on

without him. I've been

searching my conscience

lately, wondering if sometime

back I could have averted this

disaster. No, I've concluded,

there was no way for me to

know. I've never known a

computer junkie before, so

didn't recognize the danger

signs.

Continuing to explore my
conscience, I hope to help

him, even now. There are all

those debtors, the IRS, the

neglected friends and rel-

atives. Should I make excuses

for him socially? Should I

open his mail and take care of

its demands? Should I threat-

en to leave him? Would it

matter?

I can hear him now.

Screams coming from the

cave. Sounds something like,

"I hate octal . . . why would

anyone program in octal?"

If any of you who read

this recognize symptoms

similar in your own friends,

please be warned early. There

is danger. Contact me so we

can talk about it. Maybe we
victims of computer junkies

could get together and find

solutions ... to help our-

selves. Surely my friend, the

computer junkie, is beyond

help. He seems so happy.
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COMPUTER
LIKES
ME*

•when i speak in

•SCELBI'S GALAXY GAME FOR THE
"8008"/"8080" Here's a new twist in com-
puter games by Scelbi Computer Consulting
and Robert Findley. The game, "Galaxy",
pits the operator of a spaceship against alien
craft, as well as variables such as speed, time
and ammunition. No two games are the same!
This game is described in Galaxy Game for
the 8008/8080, published by Scelbi Com-
puter Consulting, Inc. $14.95.
•SCELBI'S GALAXY GAME FOR THE
"6800" Here's a new twist in computer games
by Scelbi Computer Consulting and Robert
Findley/Raymond Edwards. The game,
"Galaxy" pits the operator of a spaceship
against alien craft, as well as such variables as
speed, time, and ammunition. No two games
are the same! This game is described in
Galaxy Game for the 6800, published by
Scelbi Computer Consulting, Inc. $14.95
• 6800 SOFTWARE GOURMET GUIDE &
COOKBOOK If you have been spending too
much time developing routines for your 6800
microprocessor, try the new book by Scelbi
Computing and Robert Findley. This manual,
6800 Software Gourmet Guide and Cook-
book described sorting, searching, and many
other necessary routines for the 6800 user
$9.95.

• 8080 SOFTWARE GOURMET GUIDE
AND COOKBOOK If you have been spending
too much time developing simple routines for
your 8080, try this new book by Scelbi
Computing and Robert Findley. This manual,
8080 Software Gourmet Guide and Cook-
book described sorting, searching, and many
other routines for the 8080 user. $9.95
•CMOS COOKBOOK by Don Lancaster,
pub. Howard W. Sams Company. Another
winner from Don Lancaster, author of the
famous RTL and TTL Cookbooks. The CMOS
Cookbook details the application of CMOS,
the low power logic family suitable for most
applications presently dominated by TTL.
The book follows the style of the original
Cookbooks. Eight chapters cover all facets of
CMOS logic, and the work is prefaced by 100
pages detailing the characteristics of most
CMOS circuits. The CMOS Cookbook is re-
quired reading for every serious digital experi-
menter. $9.95
• HOBBY COMPUTERS ARE HERE If you
(or a friend) want to come up to speed on
how computers work . . . hardware and soft-
ware . . . this is an excellent book. It starts
with the fundamentals and explains the cir-
cuits, the basics of programming, along with a
couple TVT construction projects, ASCII-
Baudot, etc. This book has the highest recom-
mendations as a teaching aid for newcomers
$4.95.

• BRAND NEW DICTIONARY This new microcomputer dictionary fills the
urgent need for all computer people, engineers, scientists, industrialists,
communications people - as professionals, amateurs, teachers, or students - to
become quickly acquainted with the terminology and nomenclature of a new
revolution in computer control capabilities in areas that pervade most of man's
daily activities.

Over 5000 definitions and explanations of terms and concepts (704 pages)
relating to microprocessors, microcomputers and microcontrollers. There are also
separate appendices on: programmable calculators; math and statistics definitions;
flowchart symbols and techniques; binary number systems and switching theory-
symbol charts and tables; summaries of BASIC FORTRAN and APL. In addition
there is a comprehensive electronics/computer abbreviations and acronyms
section. $15.95.
•COMPUTER PROGRAMMING HANDBOOK by Peter Stark. A complete guide
to computer programming and data processing. Includes many worked out
examples and history of computers. $8.95

dM^COMPUTER LIKES ME
• • • WHEN ' SPEAK BASIC An introduction to

BASIC . . . simple enough for your kids. If you want to teach BASIC to anyone
quickly, this booklet is the way to go. $2.00.

•SCELBI'S FIRST BOOK OF COMPUTER
GAMES Need a game for your 8008 or 8080
microprocessor? Try Scelbi 's First Book of
Computer Games for the 8008/8080 which
described three popular games, "Space Cap-
ture", "Hexpawn", and "Hangman". Com-
plete flowcharts, logic description, program
listing, and instructions are provided. A must
for the game freak! $14.95.
•THE STORY OF COMPUTERS by Donald
D. Spencer is to computer books what Dick
and Jane to novels . . . extremely elementary,
gives the non-computerist a fair idea of what
the hobbyist is talking about when he speaks
computer lingo. Attempts to explain what
computers are and can do to a spouse, child
or any un-electronics-minded friend. $4.95.
•MICROCOMPUTER PRIMER by Mitchell
Waite and Michael Pardee, pub. by Howard W.
Sams Company. If you are afraid to get
involved with microcomputers for fear of not
understanding them, worry no longer! The
MICROCOMPUTER PRIMER describes basic
computer theory, explains numbering
systems, and introduces the reader to the
world of programming. This book does not
elaborate on specific systems or chips, but
describes the world of microcomputing in
"real world" terminology. There is probably
no better way of getting involved with the
exciting new hobby of microcomputing.
$7.95
• INTRODUCTION TO MICROPROCES-
SORS by Charles Rockwell of MICROLOG
Here is an ideal reference for the individual
desiring to understand the hardware aspects
of microprocessor systems. This book des-
cribes the hardware details of computer
devices in terms the beginner can understand,
instead of treating the micro chip as a "black
box." Addressing schemes, registers, control,
and memory are all explained, and genera/
information about hardware systems is pro-
vided. Specific systems are not described and
programming is only briefly discussed. Intro-
duction To Microprocessors is a hardware
introduction . . . and a good one. $17.50 US
and Canada, $20 elsewhere.
• THE NEW HOBBY COMPUTERS! This
book takes it from where "Hobby Computers
Are Here" leaves off, with chapters on Large
Scale Integration, how to choose a micropro-
cessor chip, an introduction to programming,
low cost I/O for a computer, computer
arithmetic, checking memory boards, a
Baudot monitor/editor system, an audible
logic probe for finding those tough problems,
a ham's computer, a computer QSO machine

. . and much, much more! Everything of
interest is there in one volume, ready to be
enjoyed by you. $4.95.
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Test Equipment Library
• VOL I COMPONENT TESTERS Build your own test equipment and save a

bundle' (and have a lot of fun). Volume I of the 73 Test Equipment Library shows

you how to build and use transistor testers (8 of 'em), three diodes testers 3 IC

testers, 9 voltmeters and VTVMs, 8 ohmmeter, 3 inductance meters, and a raft of

other gadgets for checking temperature, crystals, Q, etc. $4.95

• VOL II AUDIO FREQUENCY TESTERS If you're into audio . . . such as

digital cassette recording, RTTY, Baudot vs ASCII, SSTV, SSB, Touchtone or

even hi-fi . . . you'll want to have this book full of home built test equipment

projects. Volume II $4.95
• VOL III RADIO FREQUENCY TESTERS This is of more interest to hams and

CBers . . . test equipment you can build for checking out transmitters and

receivers: signal generators, noise generators, crystal calibrators, GDOs, dummy
loads . . . things like that. This is Volume III of the 73 Test Equipment Library

$4.95

• NOVICE STUDY GUIDE This is the most complete Novice study guide

available. It is brand new. This is not only invaluable for anyone wanting to get

started in amateur radio, but also it is about the only really simple book on the

fundamentals of electricity and electronics. And without your fundamentals

down pat, how can you go on to really understand and work with computers?

First things first. $4.95
• GENERAL CLASS STUDY GUIDE This book takes over on theory where the

Novice book leaves off. You'll need to know the electronic theory in this to work

with computers and you'll not find an easier place to get the information. It will

also make getting your Tech or General license a breeze . .
.
then you can get on

the ham repeaters and interconnect your micro with others. $5.95

• VHF ANTENNA HANDBOOK The NEW VHF Antenna Handbook details the

theory design and construction of hundreds of different VHF and UHF antennas

a practical book written for the average amateur who takes joy in building,

not full of complex formulas for the design engineer. Packed with fabulous

antenna projects you can build. $4.95

•WEATHER SATELLITE HANDBOOK Simple equipment and methods for

aettinq qood pictures from the weather satellite. Antennas, receivers monitors,

facsimile you can build, tracking, automatic control (you don't even have to be

home) Dr Taggart WB8DQT $4.95
• SSTV HANDBOOK This excellent book tells all about it, from its history and

basics to the present state of the art techniques. Contains chapters on circuits,

monitors, cameras, color SSTV, test equipment and much more. Hardbound $7,

^FAND DIGITAL TEST EQUIPMENT YOU CAN BUILD RF burst, function

souare wave generators, variable length pulse generators - 100 kHz marker, i-f

and rf Tweep generator's, audio osc, af/rf signal injector, 146 MHz synthesizer,

digital readouts for counters, several counters, prescaler, m.crowavemeter, etc.

252 pages. $5.95

WERTHER
SATELLITE
HRNDBOOK

SLOVI

SCAH

TELEVISION

MHDBW

$S&>
BASK

COPrlPUTE*
^rx

L

•WHAT TO DO AFTER YOU HIT RETURN PCC's first book of computer

qames ... 48 different computer games you can play in BASIC .programs,

descriptions, muchly illustrated. Lunar landing, Hammurabi, King, Civil 2, Cubic

5, Taxman, Star Trek, Crash, Market, etc. $8.00.

• 101 GAMES IN BASIC Okay so once you get your computer up and 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. Any one game will be worth more than the

price of the book for the fun you and your family will have with it. $7.50.

• BASIC by Bob Albrecht, etc. Self-teaching guide to the computer language you

will need to know for use with your microcomputer. 324 pages. This is one of the

easiest ways to learn computer programming. $4.95

• TVT COOKBOOK by Donald Lancaster, describes the use of a standard

television receiver as a microprocessor CRT terminal. Explains and describes

character generation, cursor control and interface information in typical

easy-to-understand Lancaster style. This book is a required text for both the

microcomputer enthusiast and the amateur RTTY operator who desires a quiet

alternative to noisy teletype machines. $9.95

• TTL COOKBOOK by Donald Lancaster. Explains what TTL is, how it works,

and how to use it. Discusses practical applications, such as a digital counter and

display system, events counter, electronic stopwatch, digital voltmeter, and a

digital tachometer. 336 pages; 5 1/2 x 8 1/2 ; softbound. $8.95

Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to

Kilobaud Book Dept, Peterborough NH 03458. Be sure to include check or detailed credit card information.

Note: Prices subject to change on books not published by 73 Magazine.



BOOK HOOK

•AN INTRODUCTION TO MICROCOMPUTERS, VOLS. 1AND 2 At last! Someone has finally written a book containing
hardware details about most of the popular micro chips available
to computensts. An Introduction to Microcomputers, Volumes 1and 2, by Adam Osborne Associates, are references dealing with
microcomputer architecture in general and specifically with
details about most of the common chips. These books are not
software-oriented, but are invaluable for the hobbyist who is
into building his own interfaces and processors. Volume 1 is
dedicated to general hardware theory related to micros andVolume 2 discusses the practical details of each micro 'chip
(Detailed review in Kilobaud #1) Published by Osborne Asso-
ciates, $7.50 each.

•8080 PROGRAMMING FOR LOGIC DESIGN Here is an ideal
r

S onSn
f° r the person desiring an in-depth understanding of

the 8080 processor. The work is application-oriented, and the
8080 is discussed in light of replacing conventional, hard-wired
logic systems. Both hardware and software is described Practical
design considerations are provided for the individual wishing to^P 1?™™ ™ 8080-based control system. (Detailed review in
Kilobaud m) Published by Osborne Associates, $7.50.

Underground
Buyino Guide

pno-uio ,

•6800 PROGRAMMING FOR LOGIC DESIGN Oriented
toward the industrial user, this book describes the process bywhich conventional logic can be replaced by a 6800 microproces-
sor Both hardware and software techniques are discussed as
well as interface information. This reference, and its companion
dedicated to 8080 users, provide practical information that
allows an experimenter to design a complete micro control
system from the "ground up." An excellent reference! Published
by Osborne Associates, $7.50.

• THE UNDERGROUND BUYING GUIDE Here is a handy
guide for the electronics enthusiast. Over 600 sources ofequipment and literature are provided; some are mail-order-only
outfits that do not advertise. Sources are listed alphabetically bv
serv.ce or product, and by state. The guide is cross-referenced'for

l
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Se
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E
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«
tronic Publishin9 houses are also listed.

Published by PMS Publishing Co., $5.95 each.

Use the order card in the back of this magazine or itemize your
order on a separate piece of paper and mail to Kilobaud Book
Dept., Peterborough NH 03458. Be sure to include check or
detailed credit card information. Note: Prices subject to change
on books not published by 73 Magazine.

EARN $360
SAVE PLENTY

The newsstand price is $2 per

copy . . . back issues go for $3 . . .

and a subscription costs only $15 for

a year, a saving of $9 over the single

copy price. You get an even better

saving on a three year subscription at

$36 for the 36 issues . . . that's only
$1 per issue!

You know that 'flation is going
only "in" and not "de", so prices will

be going only up. Paper is going up,

postage, salaries, the works. By next
year Kilobaud will probably be $18 a

year . . . then $20 . . . etc. Grab a

subscription at these low rates and
laugh at late comers.

$36 saved is $36 earned ... no,

make that about $360 earned,
because few of us end up with much
more than 10% of our income in our
pocket.

FIRST ON YOUR BLOCK
Get first crack at the special

offers in the Kilobaud ads by being
sure you get your copy as early as

possible ... by subscription. Unless
you pop down to your local (if you
have one) computer store every day,
you are going to be a bit behind
everyone else in seeing what is in the
new issue of Kilobaud. If you don't
mind the drive . . . the time it takes

. . . and spending the extra buck . . .

you need some good psychological
counseling. Doesn't it get you when a

friend refers to an article in Kilobaud
and you haven't gotten your maga-
zine yet? Subscribe and be happy.

A MISSING COPY
Judging from some of the frantic

calls from computer stores wanting
back issues or more of the current
issues, there are some computerists
out there who are having a hard time
because they have not yet subscribed.
Kilobaud is now the best selling

computer hobby magazine in the
stores ... by quite a margin . . . and
that means there is a good chance
that it will be gone by the time you
get there. Too bad. Maybe you'll
catch their next shipment. Maybe
you'll screw up and miss out entirely

and end up paying $3 for it as a

issue . . . that's happening to a lol

fellows. With some added lack

dilligence you could run the yej

tab for Kilobaud from $24 to $3(

so just by being in the right placi

the wrong time. Subscribe.

KILOBAUD'LL BE BETTER
Keep in mind that no maga;

had ever before published the typ^

articles in Kilobaud . . . it's a wh
new concept . . . computer artij

not written in computer langu;

but written for newcomers to

field. More and more of the
writers are getting excited about
concept and sending in great artii

Subscribe.

Sure, we could spend a lot of t|

and money on gaudy artwork
distracting color layouts . . .

wouldn't you rather have
money go to the writers so they
buy more stuff to work with
write about? Kilobaud' \\ try to k|

it simple and straight forward
leave the paint pots to others.

HOW TO SUBSCRIBE
We try to keep it easy. You

even call in your subscription

order it with your credit card
Master Charge, BankAmericard,
American Express. We'll start

the current issue. If you've mis|

any past issues you can order tl

($3 each) and they'll be sent ril

out. See the toll free 800 numberl
the coupon below.

It is not necessary to shred y<

magazine to subscribe . . . just mal
copy of the coupon or put
needed info on a separate piecel

paper . . . we'll go along with alm|

anything. Send cash, check, moi
order . . . charge card number
something we can use to placate
printer.

3 YEARS ONLY

YES! I want to subscribe to KILOBAUD.
1 year - $1 5 3 years - $36

Please find $ enclosed. DCash D Check Money Order
Bill: BankAmericard Master Charge American Express
*US & Canada ONLY! Others write for foreign rates
Card # . Interbank #
Expiration date.

Name
Address
City

Signature

State Zip
Please allow six weeks for processing.

Toll Free Subscription Numbers: (800) 258-5473
NH & Nights (800) 251-6771

Kilobaud • Peterborough NH 03458 KB/6/7
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r. kilobaudKB
bacK_
issues

S3.0Q
While they last!

Mob
$Maf

I
o

O
o

Did you manage to miss out on the first issues of Kilobaud?

Don't chance not getting these action packed thrillers. While

they last they are available for the astounding (we have a lot of

gall) price of only (only?) $3.00 each postpaid (and that's a big

deal, with each copy running us 72d postage). Domestic orders

Please send me KILOBAUD Back Issues at $3 each!

issues Jan 77 issues Mar 77
""issues Feb 77 issues Apr 77 TOTAL

E BankAmericard

Card#

issues May 77

Master Charge Q American Express

Interbank #_
Expiration date

Signature

Name

Address

City State Zip.

Have credit card #handy and call our

TOLL FREE NUMBER (800) 258-5473

NH & Nights (800) 251 -6771 or

ffi
te KILOBAUD •PETERBOROUGH NH 03458

Time to go home. I've just computed that the Cowboys will win by 6 points.

Computer
/Mailing List

By far the most complete mailing list available is the KILOBAUD list of DEALERS, CLUBS,
PUBLICATIONS and MANUFACTURERS. (It's the one we use for our mailings and we update it

daily). The list has over 1000 names painstakingly gathered from manufacturers, magazine ads and

new product releases, hobby computer shows and direct mail. You can buy this list printed on

self-sticking labels for only $50.

Additional printouts, once you are a customer, are $35. Call in your order with charge information

(BAC, AMEX, MC). Our toll free number for these orders is (800) 258-5473.

NEW FIRMS, DEALERS, CLUBS ... be sure we have your name, address, phone number and as

much data as possible for this listing.

CORRECTIONS
There are three errors in

my article, "Welcome to

Assembly Language Pro-

gramming," (January). One is

a simple typo. The seventh

instruction in Program G
should be SBB H. The other

two errors are the same. DCX
H does not set any flags! If

the fifth instruction in Pro-

gram F is changed to JMP
LOOP that program will run

as advertised. In Program G
the 12th instruction should

be changed to DCR E but

now the program can clear no

more than #129 bytes.

Mike Aronson

Oregon City OR

In "Beware the Wumpus"
(February) the following cor-

rections to the program list-

ing: Line 20 should be —

-

IFLEFT$(I$,1)="Y"~»; Line

2050 should end ----

2100,2100 — - deleting the 00

that follows; Line 2440

should delete the T at the end

of the line; Line 4280 should

be— ORL-U6)—

.

Please note also that an-

other Wumpus (Greg Yob's)

was originally published in

the PCC Newspaper (Vol. 2,

#2, Nov 73 and Vol. 3, #3,

Jan 74). Our apology for

omitting this credit.

In "A Useful Loan Pay-

ment Program" (February,

page 68), line 16 of the pro-

gram listing in Fig. 1 should

be200C=(1+R)tM.

In "A 6800 Single

Stepper" (February, page

132), the IC1 in Fig. 1 is a

7400 Quad NAND gate and

the resistor is a 1k Ohm
Watt resistor.

%
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We Just Can't
CRAM it

73
4

s« H
°<-m*r»„"•*

55 ARTICLES!

in Kilobaud

!

Yes, there are computer arti-

cles in 73 ... a lot of them.
There are also a lot of articles

that computer hobbyists will be
needing to read which are not
exactly computer articles such as

on regulated power supplies . . .

on making printed circuit boards
... on how various circuits work
. .

. things like that which hard-

ware men in particular need to

read . . . and which software

people need even more, since

they are a bit behind on hard-

ware.

73 is written for the average

ham . . . and that means that the

level is not PhD by any means.
The level of articles in 73 is

quite parallel to the level of

computer articles in Kilobaud
. . . and that means that you will

be able to understand them and
profit from them.

There are computer applica-

tion articles ... oriented

towards hams, of course. Hams
also need • to understand the

basics of computers, so these are

also being covered.

During the last year or so

there have been over 300 pages

of computer articles and nearly

as many which are of interest to

the average computerist.

Take the March 1 977 issue of

73 just as an example. The big

feature was a high quality video

display with complete cursor

control and video control. This
was by Don Alexander, the
winner of the WACC exhibition
last year. This generates upper
and lower case, and even Greek
letters! 6800 users will be
excited about the operating
system described in this issue . . .

complete with the hex listing . . .

which is used right along with
Mikbug and greatly increases the

flexibility of the system.

There's an article on using ICs

. . . one on a fantastic low volt-

age power supply with overcur-

rent protection ... a capacitor

comparator ... the 79MG and
78MG new breed of voltage

regulators ... a PROM message
generator for RTTY . . . how
counter ICs works ... a speedy
audio counter . . . making your
own PC boards . . . things like

that.

In other recent issues there

have been articles on computer-
ized satellite tracking (with soft-

ware), RTTY using a uP, using

old (inexpensive) Teletypes,

building a Polymorphice video

board, making instant PC boards
using the new color-key tech-

nique, the TTL one-shot, what
computers can and can't do, a

hamshack file handler (soft-

ware), the bit explosion -
8-12-16?, backward branch the

easy way with the 6800, the

hexadecimal . . . etc.

Any one of these articles

could easily be worth the cost of
a full year of 73. One good
program could save you days of
work. One good interface pro-

ject could make an enormous
difference. In general, 73 tries to

present not too complicated
construction projects . . . things

you can make in a day or two.

HAM MAGAZINES
There are a number of ham

magazines and they all have one
thing in common . . . hardly

anything for the computer hob-
byist . . . except for 73. 73 has

been running an I/O section

since early 1976 ... computer
articles . . . and they are still

coming.

One of the fundamental
policies is that no articles will be
published in both 73 and Kilo-

baud. This is, in a way, unfair

because it keeps some great

computer articles away from
computerists. But since about

20% of the readership of the two
magazines overlaps, it would be

unfair to those getting both
magazines to duplicate. You
really must get both magazines
to keep up to date with what is

going on. When you subscribe to

both you will not be getting

duplication.

73 VS KILOBAUD
Kilobaud has been outstand-

ing because it is so filled with

articles of interest. You've prob-

ably noticed that you don't

finish Kilobaud very quickly . . .

and that it takes a lot longer

than most other hobby maga-
zines. You'll find the same thing

with 73. Sure, it is ham oriented

. . . but remember that ham
radio is about 30 different

hobbies . . . and today that

includes computers.

Look at it this way ... if

decide you don't want to gel

you can cancel your subscripi

and get a refund on the uni

parts. You will enjoy 73 . . .

you might even get sucked i|

hamming . . . you could
worse.

SPECIAL FOR KILOBAUI
SUBSCRIBERS

The newsstand price is $2
copy . . . that's $24 a year,

regular subscription rate is

for a year. If you are alread|

subscriber to Kilobaud then

are eligible for the special

for one year subscription t

. . . U.S. and Canada only,

offer is limited and will proba|

not be repeated once we tal

good look at the increal

postage and printing bills. T(

advantage of us while we are

weak moment . . . subscribe.

|

D YES! Enter my one year subscription to 73 Magazine starting with the ne:
published issue ... at half the newsstand price . . . just $1 2.00.

Name
. Call (if any)

Address

Citv State

$12 enclosed. Cash

Bill: Master Charge

Card #

.Zip

D Check Money Order

D BankAmericard American Express

Interbank # (MC)

Signature

D Bill me direct

Expiration date

Allow 6 weeks for subscription processing

Toll Free Subscription Numbers: (800) 258-5473
NH & Nights (800) 251-6771

73 MAGAZINE PETERBOROUGH NH 03458 KB/6/7



HOBBY COMPUTERS
ARE HERE .. .

helps the

beginner get into the world of microcomputers.

Some chapters: What's a Computer?, Is Digital

New?, How Computers Figure, Computer Lan-

guages, How Gates Work, TTL - Best Logic Yet,

Ins and Outs of TTL, Flip-Flops Exposed, New

Cassette System Standard, Build this TVT, Using

Surplus Keyboards, Morse to RTTY Converter,

ASCII to Baudot via a PROM, PLUS reprints of

some of the 73 editorials on computers. Don't miss

out any longer on the fun of hobby computing and

the fantastic applications of these incredible

devices! $4.95.

TOt«b?» HOBBY
COmPUTERS

This book takes it from where "Hobby Com-

puters 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,

au audible 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, ready to be enjoyed

by you. Don't miss this tremendous value! Only

$4.95.

"It's the first book I've ever read about computers

that I can understand. .
."

r
\

Please send me:

Total order $

The New Hobby Computers @ $4.95

Hobby Computers Are Here! @ $4.95

"^

$_
Bill:

.enclosed. D Cash Check D Money order

Master Charge BankAmericard

Card #
Expiration date

Name

American Express

_ Interbank #
Signature

i

i

Address

City
State Zip

i

i

I

iQ:^~«j^™™__™j
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ve missed 73
.

s l/0
section

FEBRUARY 1976 I/O SECTION
ASCII to Baudot Converter
The Sound of Random Numbers
What Do You Want to Count?
RTTY Autocall - The Digital Way
Believe Me -I'm No Expert!

MARCH 1976 I/O SECTION
What's a Computer?
The IC See-er

Build This Exciting New TVT
Magic Fingers for RTTY
What 's That In Binary?

APRIL 1976 I/O SECTION
Computers Are Ridiculously Simple!
A Versatile TTY Generator

MAY 1976 I/O SECTION
Computer Languages —Simplified
A Very Cheap I/O - The Model J 5
Code Converter Using PROMs
A Nifty Cassette-Computer System
Is Digital All That New?
The Ins and Outs of TTL
Build a CW Memory
JUNE 1976 I/O SECTION
Two Finger Arithmetic — How computers figure
Those Exciting Memory Chips — RAMs, ROMs, PROMs
A Morse to RTTY Converter — using a microprocessor
Number Systems —a brief history

ASCII/Baudot with a PROM - for ribbonless RTTY or
Computers

Aim Your Beam Right — with a programmable calculator

JULY 1976 I/O SECTION
Power Supply Testing — to save your digital cfrcuits
A RTTY/Computer Display Unit - Baudot, ASCII, TTL,

RS232, etc. etc.

Your Computer Can Talk Morse - even a computer can learn
code!

Inexpensive Paper Tape System — using a 5 ieveJ tape with
computers

AUGUST 1976 I/O SECTION
The Which Chip Dilemma!
Meaningful Conversations with your Computer
A Baudot Monitor/Editor System
A Logic Probe You Can Hear
How Computer Arithmetic Works
Satellite Orbit Predicting

The Death of Negative (IBM) Logic
. . . And on the Other Side . . .

Build the Safari R TTY Terminal
Never Underestimate the NAND

each
month

SEPTEMBER 1976 I/O SECTION
PROM Memory Revisited

What 's When — timing diagrams
Eight Trace Scope Adapter
The PROM Zapper
Sneaky Baudot
Simple Graphics Terminal

OCTOBER 1976 I/O SECTION
RTTY/uP Flexibility

Blowtorch Your ICs

How to Interface a Clock Chip
Hey, Look What My Daddy Built!

A TTL Tester

How to Check Memory Boards
The New Ham Programmer
The Soft Art of Programming Part I

BASIC? What's That?

NOVEMBER 1976 I/O SECTION
Ham Time-Sharing is Here for You

!

The Soft Art of Programming - Part II

OSCAR Orbits on Your Altair

ASCII/Baudot Converter for Your TVT
Baudot to ASCII
Baudot and BASIC

DECEMBER 1976 I/O SECTION
A Ham 's Computer - CW/RTTY the easy way
What's All This LSI Bunk? - an ostrich's eye view of the

m icroprocessor

The Soft Art of Programming - Part III

Getting By the Friden-8800 Communications Gap - interface
made easy

What's All This Wke-Wrap Stuff? - talk about cold solder
join ts!

HOLIDAY 1976 I/O SECTION
What Computers Can and Can't Do - a look at amateur

radio 's future possibilities

A Ham Shack File Handler - program in BASIC for QSL 's,

repeaters, etc.

Print Your Own Log Book — on your nearest computer
The Bit Explosion — 8vs. 1 2vs. 1 6vs. ?

Backward Branch the Easy Way - for the 6800
Superprobe — modern replacement for the scope
The Frumious Hexadecimal —for 16-fingered folk

JANUARY 1977 I/O SECTION
Go Forth and Multiply!

How to Find a Forgetful Memory
A Super Log
Short On Memory?
A Software Replacement for the Muffin Fan
1,000 WPM Morse Code Typer
It Works! The First Time!

FEBRUARY 1977 I/O SECTION
Computerized Satellite Tracking - the needed software
Building The Polymorphics Video Board — the voice of

experience

RTTY Goes Modern — using microprocessors
How to Use Those Old Teletypes — computer operation with

a 60 mA machine

Limited quantities available. 73 back issues with I/O - 1976 - $2.50 each, 1977 - $3.00 each.
Send check or credit card information.

IyJ Back ,ssues, Kilobaud, Peterborough NH 03458 - U.S. & Canada only. kb/6/77
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(kilobaud) reader service
Circle appropriate Reader Service # for desired company brochures, data sheets or

catalogs and mail to Kilobaud Magazine, Peterborough NH 03458. Include your zip code,

please. Send money directly to advertisers. LIMIT: 25 requests.

A2
A15
B4
B14
C37
C5
C36
C28

C33
C30
C32
C27
C31
C9
D13
D12

D18
E18
G4
H5
H10
111

15

19

16

110

J6
J1

L3
M18
M17
M2

M16
M12
M6
M4
M7
M14
N1
N7

N9
01
05
03
06
P9
P17
P19

P12
P8
P4
P13
P11
Q4
R12
R7

SI

S26
S2
S22
S6
S28
T11
T8

T12
T13
T1
W13
W5
W16
W14

KILOBAUD

D Subscriber

PLEASE PRINT OR TYPE

Name

U Newsstand buyer

ir1H4QY of

adli/ertisers
A2

tW Vb^I I^^^B^i ^e*

Aldelco 115

A1S Atlanta Hamtestival 134

B4 B & F Entarpriaa* 111

B14 Byte Shop of Long Island 113

C37 Center for tha Study of tha Future 115

C5 Communications Electronic* 120

CM Computalker 116

C28 Computer Corner 116

C33 Computer Enterprises 117

C30 Computer Mart of NJ 113

C32 Computer Mart of NY 115

C27 Computer Warehouse 135

C31 Computer Workshop 116

C9 Continental Specialties 29

D13 Delta Electronics 127

D12 Digital Group 57

D18 Digital Research 1

E18 Electra value Industries 43

G4 Godbout 83
HS Heath 84.85.86.87
H10 Hufco 124

111 IEEE 118

15 IMSAI Clll, 45

19 Integrated Circuits 109

16 Intelligent Systems 32. 33

110 International Data 117

J6 Jade 121

J1 James Electronics 123

L3 Logical Services 113

Mil MACC 119

M17 Market Line Systems 115

M2 Meshna 126

M16 Microcomputers Inc. 115

M12 Micro Software Specialists 43

M6 Mini Micro Mart 64

MM MITS CIV
M7 Morrow's 83

M14 MPI 117

N1 National Multiplex 97

N7 Newman Computer 113

N9 North Star Computer Exchange 32

Ol Ohio Scientific 48

05 OK Machine & Tool 96
03 Optoelectronics 125

06 Osborne 8. Assoc. 103

P9 Paia Electronics 122

P17 Parasitic Engineering 115

P19 PCC Ref Book 114

P12 Peripheral Vision 71

P8 Personal Computing Co. 116

P4 Polymorphic Systems 41

P13 Prime Radix 56
P11 Proko Electronics Shoppe 75

Q4 Quality Security Systems 115

R12 Rainbow Computing 116

R7 Rondure 131

SI Soalbi 117

S26 Scientific Research 37.42.43

S2 S D Sales 105

S22 Seals Electronics 92.93
Seventy Three 142

S6 Southwest Technical Products CM
S28 Sylvanhills Labs Inc. 113
Til Tarbell Electronics 114

T8 Technical Design Lab 47

T12 Technical Systems Consultants 21

T13 Teletypewriter Comm. Spec 74

T1 Tn Tek 133
W12 Wasatch Semiconductor Products 70

W5 Wavemate 9. 11

wie World Wide Electronics 114

W14 WWW Enterprises 70

From KB
138 144

Address

City _ State Zip

Coupon Expires in 60 Days 6/77

PLACE
STAMP
HERE

pETEnboROuqh nIi 07498

Att: Mail Order

I won\ to subscribe!
Send me Kilobaud for:

1 year- $15.00*

3 years - $36.00*

Life Subscription - $155.00

Renewal

New sub.

TEnboROuqh sU 05458
Enclosed $ Cash Check

American Express BankAmericard

Credit card

Expiration date

D Bill me directly

Name

Money Order

Master Charge

Interbank #

Signature.

Signature

Address

City State Zip

*U.S. & Canada ONLY. Others write for foreign rates. 6/77



BUSINESS REPLY MAIL
NO POSTAGE NECESSARY IF MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY

FIRST CLASS
Permit No. 1024

Peterborough NH 03458

pcTERboRouqh Nh 05458

Att: Reader Service

PLEASE PRINT OR TYPE Please send me the following Kilobaud products:

Quantity Description Unit Price Total

Total

Shipping & Handling Charge

Order Total

. Cash D Check D Money Order D C.O.D.
Bill: American Express BankAmericard Master Charge

. . Interbank #_

$1.00

Enclosed $.

Credit Card #
Expiration date

Name
Signature

Address

City State Zip 6/77

books.etc.
Microcomputer Dictionary $15.95

Computer Programming Handbook $8.95
My Computer Likes Me . . . When I Speak BASIC
Scelbi's Galaxy Game for the "8008'/"8080" $1
Scelbi's Galaxy Game for the "6800" $14.95
6800 Software Gourmet Guide & Cookbook $9.9^

8080 Software Gourmet Guide & Cookbook $9.9j
CMOS Cookbook $9.95

Hobby Computers Are Here $4.95
Scelbi's First Book of Computer Games $14.95
The Story of Computers $4.95
Introduction to Microprocessors $17.50 USA

$20 Elsewhere
Microcomputer Primer $7.59

The New Hobby Computers $4.95

An Introduction to Microcomputers, Vol. 1 & 2
$7.50 each

8080 Programming for Logic Design $7.50

6800 Programming for Logic Design $7.50

The Underground Buying Guide $5.95

Test Equipment Library $4.95 Each

Vol. I Component Testers

Vol. II Audio Frequency Testers

Vol. Ill Radio Frequency Testers

Novice Study Guide $4.95

General Class Study Guide $5.95

VHF Antenna Handbook $4.95

Weather Satellite Handbook $4.95

SSTV Handbook $5 (Soft); $7 (Hard)

RF and Digital Test Equipment You Can Build $:

What To Do After You Hit Return $8
101 Games in BASIC $7.50

BASIC $4.95

TVT Cookbook $9.95

TTL Cookbook $8.95

73 Back Issues - 1977s - $3.00 @ 1976's - $2|

kilobaud

PLACE
STAMP
HERE

pETERboROuqh Nh 05458

Att: Subscriptions

moviing
Mail us your new address as soon as possible to

uninterrupted delivery of your magazines.

You may use the pre-printed order card for|

change of address:

1. Write in "description" column "MY
ADDRESS WAS".

2. Attach old label if available . . . otherwise

clearly the old address (don't forget the zip code)

3. Clearly print your name and new address

space provided at the bottom of the card.



POWER.

1MSAI Introduces the Megabyte Micro?

The Megabyte Memory
Until today, the largest memory you could

fit and address in a single microcomputer

CPU was 65K.
Now, IMSAI presents an incredible

memory system for micros 16 times more

powerful than yesterday's best.

Imagine, a full megabyte of power from

sixteen 65K RAM boards.

And, to control all this, the IMSAI
Intelligent Memory Manager (IMM), the

super control board.

You can write protect blocks through-

out the full megabyte. Or, map in 16K blocks.

Plus, preset 16 mapping configurations

with protect for high speed transfer or rapid

change.
All interrupts are fully vectored, and

there's an interrupt if an attempt is made to

write into protected memory.
There's even a real "time of day" clock.

65K, 32K and 16K RAM
Boards
Until today, the most memory you could

plug ihto a single slot was 16K.

Now, IMSAI presents memory boards

in astonishing multiples of sixteen: 65K,

32K and 16K low power, dynamic RAM
Boards. They can be used in any S- 100 bus

computer individually or in combination

to form conventional systems up to 65

K

bytes.

Every board is fast. With "hidden

refresh" and no "wait state"

The Complete Megabyte
Microcomputer System

The IMSAI Megabyte Micro™ is only part

of the story. The full system can include

dual floppy disks, terminals, plotters,

printers and tape cassettes.

IMSAI also offers the finest high level

and peripheral software available. Paper

tape and Tape Cassette I/O and super Disk

Operating Systems. Plus, BASIC and Disk

BASIC with more high level languages

coming.

Until today, the microcomputer's

potential was just something you talked

about.

Now, you can put it to work. Powerfully.

GENTLEMEN:
I'm power hungry!

Send 65K RAM Board Kit $2599Q Assembled $3899

Send 32K RAM Board Kit $749 Q Assembled $1099

Send I6K RAM Board Kit $449 Assembled $679

2 Send IMM ROM Control Kit $299 Assembled $399

Send IMM EROM Control Kit $499 Assembled $699

Send full catalog $1.00

Check/MO enclosed. Ami. $ .

Charge my: BAC M/C

Exp. Date:

Sig. .

Send name of my nearest IMSAI dealer

Name

Company

Address-

Title

City

State/Zip

BM
IMSAI Manufacturing Corporation

14860 Wicks Blvd.

San Leandro, CA 54577
(415)483-2093 TWX 910-366-7287
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