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SELECTING AND DEVELOPING SMALL 
BUSINESS SYSTEMS 

Potential 
Problems 
And Pitfalls 
By Michael Sawyer, President of Sawyer Software 

As microcomputers become more powerful and inex­
pensive and personnel salaries increase, the use of the 
microcomputer for business applications becomes more 
and more attractive. The small businessman however, 
unaware of whether the capabilities of the microcom­
puter can meet his company's needs o r interface proper­
ly to existing applications, is left with a monumental de­
cisio n . This article will address itself to aiding the small 
businessman in answering this question. 

There are four main clements to any computer "sys­
tem." These are hardware (the actual computer equip­
ment used), software (programs used to instruct the 
hardware what to do) , personnel required to operate 
the system and the procedures necessary to accomplish 
any given task. le is extremely important for the small 
businessman to consider a system rather than just the 
equipment used. 

I've miked to many a small businessman who after 
investing thousands of dollars in equipment found no 
software to fit their appl ication or found interfaci ng 
their application to their computer equipment both 
frustrating and expensive, if not impossible. 

PITFALL#! 
Without the o ther elements of a computer sys­
tem a piece of computer equipment is useless. 

Before evaluating each of the four elements of a 
computer system the small businessman must define 
what applications he would like to involve the comput­
er with and define his purpose in utilizing a computer 
system. If the purposes arc cost and time effectiveness, 
he must define present cost and time necessary to com­
plete a particular application, to have some degree of 
comparison to the microcomputer system. 

PITFALL#2 
Without fully defining current applications or 
present costs the small businessman loses any 
prospective of comparison and often ends up 
with an inadequate computer system. 

Some standard applications which are suited to the 
microcomputer are Payroll , General Ledger, Accounts 
Receivable, Accounts Payable, Word Processing and in 
certain instances Inventory Control. 

When defining your application divide it into three 
parts. The first is the information required to imple­
ment a specific application. Below is a payroll example: 

NAM E 
ADDRESS 
SOC. SEC. # 
SALARY/ HOURLY RATE 
MARRIED/ SINGLE 
# OF EXEMPT!O S 
EMPLOYEE# 
YR TO DATE, QUARTERLY, CURRENT FOR 
THE FOLLOWING: 
GROSS 
FED 
FICA 
STATE 
CITY TAX 
OTHER DEDUCTIONS 

The next section is what the computer is to calcu­
late or figure: 

FEDERAL TAX 
FICA TAX 
C ITY TAX 
NET PAY, etc. 

The last sectio n is the reports or print-out you 
want: 

W2's, 941 's, Payroll Register, Name changes/addi­
tions, Cost accounting-payroll summary, checks, 
etc. 
By this time you should have a good idea of your 

present cost and time involved along with your defined 
applications. It is important to be properly prepared be­
fore purchasing any equipment. 

There are severa l things ta keep in mind before 
"shopping" for a microcomputer system. The first ele­
ment of the microcomputer system is the hardware. 

HARDWARE 
There is so much hardware available on the market ro­
day it is difficult to know what to choose. A lso many 
companies are having financial trouble or have left busi­
ness completely. When purchasing a microcomputer, it 
is probably best to consider the popularity of the micro­
computer. The top three selling microcomputers of 1978 
were the TRS-80, PET and Apple (in order of sales). I 
am not inferring they are the best or the only micro­
computers that can be used, but because of their popu­
larity these microcomputers have more software avail­
able for them than other microcomputers and can 
usually interface to more peripherals such as floppy 
disks, fixed disks, printers, etc. 

PITFALL #3 
An unpopular microcomputer may not be 
well supported by software companies, user 
groups, or peripheral companies and therefore 
end up with a very short life or lack of long 
term support by the microcomputer industry. 
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My suggested minimum system for a business envir›
onment is a system with at lease JZK, cwo floppy drives 
and a pr inter. The price for such a system will be 
$3,500.00 or more. Some small businessmen may be 
able to use a cassette based system , dependent upon the 
volume of accounts, reducing that figure by $ 1,000 to 
$ 1,500.00. However, for reliability and speed the floppy 
disk is cerrainly worrh che extra cost. 

In considering any hardware, service is important. 
Find out who will service the equipment, where they are 
located and how long (maximum) it will take, along 
with what the charge rates arc. Radio Shack is the onl y 
microcomputer company I know of that has a service 
contract, although most computer stores will service the 
•equipment they sell. 

SOFTWARE 
T here are three basic ways of obtaining software. The 
first is "custom" software which is designed for your in›
dividual company. It is usually the best, but also the 
most expensive. It can easily cost as much in custom 
software as che hardware to bui ld your system. The sec›
ond type is "canned" software, which is what most soft›
ware on the market for microcomputers is. le is general›
ly less expensive than cuscom software , buc usually in›
corporates only standard features of a certain applica›
tion. It will lack non-standard reports o r information 
your company may need . The third type is a hybrid - a 
"canned" program which is modified for your own com›
pany . This type of software is becoming a mo re popular 
type co achieve low cost and st ill fulfill che specific needs 
of your company. 

If you h ave a computer store near you, that is the 
best place co evaluate software . Use the application 
sheet you used to define each application to make sure 
the software fies your application. Simply buying a Pay›
roll or Genera l Ledger package without evaluation is 
like walking into a clothing store and buying a suit 
without t rying it on. 

If no computer score is available contact a software 
company about your application . Most software com›
panies offer brochures, but often the brochure will not 
answer all the questions you may have. Writing a letter 
explaining exactly what the software must do will give 
you the feedback you need co make a decision . Ask for 
print-outs of any reports che application generates and 
when che program will be delivered. Also ask about cus›
tom programming ch arges co modify the program if ne›
cessary and wh at documentatio n is available for the 
software. 

PITFALL #4 
Fai ling co evaluate software before purchasing 
may lead to an inadequate microcomputer 
system. 

PERSONNEL 
Operating a microcomputer is a learning experience 
which requires time and patience. Some people have a 
natural abili ty when operati ng a microcomputer, while 
ochers find it very difficult. This factor alo ne can sub›
stantially affect whether the microcomputer becomes a 
tool or a nuisa nce. All personnel chat will be involved 
in operating the microcomputer should have several 
hours of"hands-on" experience if at all possible. Com›
ments from personnel will aid upper management in the 
deci ion making process. 

PITFALL#S 
Failure co involve personnel who will be re›
sponsible for data processing with the comput›
er system at the initial level may result in a 
large amount of lost time or frustratio n for the 
personnel involved with che computer system. 

PROCEDURES 
Procedures are an impo rtant element o f the computer 
system and are usually dependent upon che application 
software. Procedures should be simple to perform yet 
provide the necessary functions for your application . 
Adequate backup is a must, for each diskette can hold a 
mass of informati on which ca n be lost in a number of 
ways . Procedures should cover methods to edit or 
change data. Program response when you key in incor›
rect data is almost as important as if you key in correct 
data. 

PITFALL #6 
Confusing procedures cause confused person›
nel, loss of time and money. 

The computer store is a valuable place to evaluate the 
microcomputer system. Be sure co take the person who 
will be responsible for operating the microcomputer 
with you on any "shopping" trips. If ac all possible let 
chem operate the microcomputer rather than the com›
puter store owner, so they can get a "feel" for che sys›
tem. Be sure to ask the ow ner the following questions: 

Does the score provide training for your �
personnel? �

Who wi ll service the computer, when are ser›�
vice times and how long can it cake? �

What additio nal equipment will interface to �
che microcomputer system , if you need furth er �
expansion? �

Can you get software modified and what is che �
cost for such modification ? �

What is the maximum number of accounts or �
employees the system wi ll handle and how can �
you add more in the future? �

Look at several microcomputer systems and don’t 
buy o n impulse. Substantiate your need to buy the mi›
crocomputer system. In the end you’ll find the ti me in›
volved wi ll pay off. 
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FIRST IN MICROPROCESSOR TECHNOLOGY 
� �Developed the first full page display (66 line 102 characters/line) word pro›

processing system in 1972 (Now the A. B. Dick MAGNA-SL) 
� � Invented the first high quality Fourier synthesized 4 voice music system 

for the 6502 
� �Designed the first high resolution (320 x 200) graphic video display tor �

the 6502 �
� � Introduced the first 16K memory expansion board for the KIM -1 
� �Manufactured the first high resolution graphics enhancement board tor �

the Commodore PET �

JUST LOOK AT OUR FIRST STRING LINEUP 
FOR THE KIM/SYM/AIM AND PET COMPUTERS 

� �K-1000 series of custom power supplies for the KIM-1 and Aim-65 
� �K-1002 series of digital-to-analog music boards for the KIM/ SYMI AIM �

and PET computers �
� �K-1005 5-slot motherboard/card files for KIMISYMIAIM and PET ex›

pansion �
� �K-1007 PET bus to KIM bus interface and video processor 
� �K-1008 320 x 200 bit map graphics display with BK memory 
� �K-1012 12K 2708/ TMS2716, EPROM programmer, serial and parallel 

110 
� �K-1016 16K super low power (1 .6 watts) high reliability memory 
� �K-1020 Wire-wrap prototyping board with on-board regulators 
� �Advanced software packages to support our products 

WITH MORE FIRSTS UNDER DEVELOPMENT 
� �Double-density floppy disk controller with 16K RAM and OMA transfer 
� �Super Visible Memory with 640 x 400 and on-board 3mHz 6502 
� � Intelligent music synthesizer with 8 voices 
� �Audio digitizer board for speech and music analysis/ synthesis 

WHEN YOU THINK 6502 LOOK TO MTU FIRST FOR THE BEST IN PERIPHERAL PRODUCTS 

MICRO TECHNOLOGY UNLIMITED 
div. of Consolidated Sciences Inc. �

845 Galaxy Way �
P.O. Box 4596 �

Manchester. NH 03108 �
(603) 627-1464 �
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Sorting Sorts: �
A Programming Notebook �

Belinda Hulon 
Rick Hulon, Manager, T he Corner Computer Srore 

An important aspect of many business applications in­
volving microcomputers is the selection and efficient 
use of an appropriate sorting routine. While sorting rou­
tines are readily available in the literature and/ or easily 
programmable, some thought should be given to the 
type of sort used. This two-part article will deal with six 
of the better known sorting algorithms: Selection Sort, 
Bubble Sort, Shell Sort, Quick Sort , Merge Sort, and 
Heap Sort. These sorts range from very simple to quite 
complex, from extremely slow to exceedingly fast . T his 
first article will concern itself with the simpler, slow to 
intermediate sorts. 

ln this article we evaluate Selection Sort, Bubble 
Sort and Shell Sort. Selection Sort is a very simple, 
straight-forward routine (see Figure 1). Its methodology 
is to iterat ively pass th rough the list of items to be 
sorted. On the ini tial pass, the first item is compared 
with each successive item, exchanging it with any ele­
ment that is "less th an" the first item. The "new" first 
element is then compared to each item after the point of 
exchange. This process continues until one entire pass is 
completed. T he procedure is then repeated for the sec­
ond item in the list , then the third , etc., until the last 
item is reached. Thus, Selection Sort essentially "selects 
out" the smallest item on the first pass, the next smallest 
o n the second, and so on. This sort, then, always goes 
through a set number of passes regardless of the state of 
the list. An already sorted list would still go through the 
entire routine as though it were not sorted. 

Bubble Sort accomplishes its task not by comparing 
one item to all the others as in Selection Sort, but 
rather by comparing adjacent elements in the list, 
switching whenever necessary. In addition, it sets a flag 
to indicate when no exchanges have been made in a 
given pass, thus signall ing the end of the sort. Bubble 
Sort therefore takes only as many passes as it needs. An 
already sorted list would use one pass to determine that 
no exchanges were made. A listing of Bubble Sort can 
be found in Figure 2. 

The third sort to be considered, Shell Sort, is some­
what more complicated. Shell Sort is essentially an ex­
tension of Bubble Sort . Initi ally a "gap" size is deter­
mined to be the largest integer less than or equal to half 
of the list size (e.g., if the list contained 11 items, the ini­
tial gap size would be 5). This gap size supplies the essen­
tial difference between Shell Sort and Bubble Sort, for 
instead of only comparing adjacent items, Shell Sort 
compares items separated by the gap size, exchanging 
them when necessary. Once it determines that no ex­
changes were made on the last pass with a particular gap 
size, the size of the gap is cut in half and the process con­
tinues. As one can easily see , this results in a Bubble 
Sort when the gap size becomes l, but since the list is al­
ready partially sorted, it does not require as much time 
for larger lists as a regular Bubble Sort would. Shell 

10 FOR I =l TO N-1 
20 FOR J =I+l TO N 
30 IF V(I) <= V(J) THEN 70 
40 S=V(I) 
50 V(I) =V(J) 
60 V(J )=S 
70 NEXT J 
80 NEXT I 
90 END 

Figure 1 

10 F=l 
20 I F F=G THEN 120 
30 F=0 
40 FOR I =l TO N- 1 
50 I F V(I)<=V( I +l ) THEN 100 
60 S=V(I) 
70 V( I ) =V(I+ l ) 
80 V( I +l ) =S 
90 F=l 
100 NEXT I 
lHi GOTO 20 
120 EtlD 

Figure 2 
10 GP=N 
20 IF GP <=l THEN 160 
30 GP=INT(GP/2) 
40 [ll=N- GP 
50 F=0 
60 FOR I =l TO l1I 
70 GI=GP+I 
80 IF V(I)<=V(GI) THEN 130 
90 S=V(I) 
HHJ V( I ) =V(GI) 
lHl V(GI) =S 
120 F=l 
130 NEXT I 
140 IF F=l THEN 50 
150 GOTO 20 
160 END 

Figure 3 
v1HERE : 
V =Array conta i ning data to be 

sorted 
S =Hol d i ng variabl e used for 

exchanging items 
N =Number of items to be 

sorted 
F =Flag indicating occur r ence 

of an exchange 
GP =Gap size 
MI =Number of times the loop 

must be iterated on one 
pass ; depends on gap s i ze 

GI =Inde x for compar i son ; 
depends on gap size 
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THREE WORD PROCESSORS: �
A User Manual Of Reviews 

Len Lindsay, 
Senior Contributing Editor for 
Commodore Products 

I am presenting an overview of 3 word processors for the PET. 
In addition I am attempting a comparative evaluation. This is 
extremely diffi cult since they all do things differently. I am 
trying to show what each can do as well as what it doesn't do. 
You decide what you need and can afford, but please don't 
rely completely on this set of articles. Contact each company 
for their information and read it carefully. 

What are some areas of major difference between the 3 
word processors presented in this issue? One difference is how 
they are programmed. Commodore's is written completely in 
machine language. Machine language is much faster than 
Basic. Programma's and Connecticut Microcomputer's are 
written in BASIC. Therefore, you can change lines and mod­
ify each to suit your needs. T his would include adding a sec­
tion to save and load files on your disk, either Commodore's, 
Computhinks, or others. 

Another major difference is how the word processor 
treats your text. Each is different. Connecticut Microcomput­
er's looks at your text as a series ofconsecutive lines. The 
lines can be moved, inserted, deleted & changed. Program­
ma's looks at the text as a series ofstrings. These strings can 
be changed, have parts deleted or have more characters 
inserted, etc. Commodore's looks at your text as a series of 
characters. 23 lines of text are always displayed on the screen. 
It scrolls up & down as needed, while the cursor indicates 
your position within the text. 

How about the manuals? Both Commodore and Con­
ne.cticut M icrocomputer provide good manuals with expla­
nations of the various aspects of their programs. Programma's 
word processor is virtuall y self explanatory. It comes with a l 
page introduction. Further instructions are on the tape as a 
text fil e. Once you LOAD the program you INPUT the in­
structions from the tape. Other than explaining the use of 2 
special function keys, instructions aren't needed, for the pro­
gram asks for information when it's needed. It begins by ask­
ing what major function you wish to perform. If you are going 
to print your output it prompts you for information on mar­
gins, etc. In addition to their printed manual Commodore 
also includes their manual on the diskette following their 
word processor programs. 

What about the price? Programma's is $19.95; Connecti­
cut Microcomputer's is $29.50; and Commodores is $99.95. 
And how about a minimum system configuration needed to 
use the program? Both Programma's and Connecticut Micro­
computer's work on the standard BK PET with 1 cassette 
unit. A printer is not necessary since the finished text can be 
output on your screen. Commodores Word Processor II re­
quires a 16K PET and at least l disk drive. The finished text 
can not be sent to the screen, so a printer is a necessity. How­
ever, you can compose your text without the printer. 

f 
8 

iii::::: 0 

8.o· �!�~� 
�~� 
{J 

�o �~� �~�t� ;<"An Overview �J�~� 8Ci? § 9..eg �~�$� �o�~� 
PET8K(OLD) (VER !) YES VER! 
PET 16K-32K (NEW) VER Z YES VERZ 
RS232 OUTPUT TO PRlNTER YES YES YES 
OUTPUT TO CBM PRlNTER YES YES YES 
COMPUTHINK DISK FILE STORAGE NO NO• NO• 
CBM DISK FILE STORAGE YES YES NO* 
FINAL TEXT OUTPUT TO EITHER 

SCREEN OR PRlNTER NO YES YES 
AUTOREPEAT KEYS YES NO• NO• 
CENTERTEXT(i.e. Headings) YES NO YES 
SHIFT FOR UPPER CASE YES YES YES 
ALL CAPS LOCKS YES YES• NO 
VARlABLE SPACING 

(Single or Double... ) YES YES YES 
LINE SPACING CHANGEABLE 

WlTHIN ONE FlLE NO NO YES 
TAB CONTROL YES I NO 
RlGHTJUSTIFY YES NO VER Z 
EDIT AVAILABLE YES YES YES 
DELETE YES YES YES 
INSERT YES YES YES 
SEARCH YES NO VERZ 
VARIABL EBLOCKS YES NO NO 
PAUSE NO NO YES 
SCROLL ING TEXT (up or down) YES NO NO 
YARIABLE LINE LENGTH (margins) YES YES YES 
VARY LINE LENGTH WlTHIN 

ONE TEXT YES NO YES 
BASIC OR MACHINE LANGUAGE ML B B 

• Rouunc �m�a �y �~ addrd by uscc. 

Each has its own advantages. Programma's is the sim­
plest to operate. Connecticut Microcomputer's is most fl exi· 
ble in formatting your final output. It can print separate seg­
ments or the whole text. It can dynamically change its line 
length, spacing, etc. within the same text. Commodore's is 
enjoyable to use. You see your text move around; spaces open 
up for !me insert, etc. 

Next issue I will review more word processors, including 
Version 2 from Connecticut Mi crocomputer and 2 other ver­
sions from Commodore. Textcast will also be included, which 
is different from each of these covered this issue. TIS has a 
text editor which will be included and so will CURSOR's text 
editor. Computer Factory supposedly has a word processor, 
but I have not yet received a reply to my letter asking for in­
formation on it. Home Computer Center is supposed to 
release a word processor soon, hopefully in time to be in· 
eluded next issue. I ordered a word processor from England 
long ago, but haven't received it yet. If anyone has a word 
processor working on the PET, please contact me right away. 
I may even include a summary of CONTEXT as adapted for 
the PET from the Kil obaud arti cle. 

Send your comments, ideas, and suggestions directly to: 
Len Lindsay, 1929 Northport Or., Room 6, Madison, WI 
?3704. I hope to hear from you. Since I get a lot of mail, please 
include a self-addressed stamped envelope if you would like a 
reply. 
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WORD PROCESSOR 
$99.95 
COMMO DO RE BUSll'ESS MA C HI1 ES, ll' C. 
Palo Al co, CA 

I have used every text editor or word processor for the 
PET that I could get ahold of. This word processor is by 
far the best. And C ommodore will soon release an even 
more advanced word processor with more added fea­
tures. I was fortunate co receive an advance copy of rhe 
preliminary version. I have used it for one month now, 
and I use it heavily, for word processing is my major use 
of my PET. 

The Commodore Word Processor can be used with 
the PET or C BM models 2001-16 and-32, Nor B ver­
sion microcomputers, equipped with a Commodore 
model 2040 Dual Drive Floppy Di sk and Commodore 
model 2022 or 2023 M atri x Printer. A separate version 
is also included for use wit h any A SCII print ing device, 
such as a EC Spinwriter. 

The Commodore Word Processor is character 
oriented with direct cursor editing. lt is extremely easy 
to use. I will try to cover its many features and com­
mands in an overview. 

The top two lines of the screen are reserved for 
STATUS indicators. These two lines indicate your 
cursor location by line and column numbers as well as 
other important informati on. The other 23 lines contin­
ually display the text you arc working on. Ir can be 
scroll ed both up and down using the C URSOR UP or 
CURSOR DOWN keys, and at an amazingly quick 
speed coo. This scrollin g speed can be increased co rhe 
point of a blur by hitting the CO 1TRO L key before 
using the CURSOR UP or DO WN. 

SHIFTING. All alphabetics are lower case, shift 
for upper case. The SHIFT LOCK key on the PET 
works as usual, shifting all the keys. In addition, the 
backslash key has been disabled and now functions as 
an ALL CAPS LOCK. This is different from the 
SHIFT LOC K in that it only shifts the 26 alphabetic 
keys. The numbers, for example, still come out numbers 
and are not shifted. 

CONTROL KEY. The REV/ OFF key has been 
deactivated and is now used as a CONTROL key. This 
allows commands to be issued such as CONTRO L s to 
set a tab. 

TEXT FILES. To either LOAD or SAVE a sec­
tion of text press SHIFT and HOME/ C LR. First you 
give the file name. When loading a file, you need nor 
spell out the complete name but can take advantage of 
the 2040 disk's pattern marching routines. Next you 
specify whether to LOAD or SAVE that file (simply hit 
"S" or "L"). If you specify LOAD, you do not have to 
indicate from which drive, it searches both drives for 
the file. Of course for a SAVE you must specify which 
drive number. If you try to SAVE a file with a name 
that already exists on that dri ve, the program asks you 
if you wish to OVERWRITE the existing fil e or not. If 

you wish to overwrite it, simply hit "Y" for yes. This is 
handy for updating your file s. 

REPEAT. All non-letter keys are equipped with 
automatic fast REPEAT except the CO TROL key. Ir 
takes about I second to get fr om one side of the screen 
to the other with a repeating cursor key. Repeat is also 
very handy for use with the Delete and Insert keys. 

TAB. You may tab over to the next set tab loca­
tion by hitting SHIFT " arrow across" key. To set or 
clear a tab, place the cursor in the correct column and 
hit CONTROL " S" (to set) or CONTRO L " C " (to 
clear). To clear all tabs hit CONTROL "K. " Ser tab po­
sitions are continually indicated by half boxes on the 
second status line over each column with a set tab. This 
is very convenient. 

HOME. Hitting rhe HOME key takes you co the 
start of the text presently on your screen. Hitting it 
once more rakes you to the very start of all text present­
ly in memory, or column I, line I. 

DELETE. Pressing the DELETE key wi ll .:lelete the 
character immediately preceding rhe present cursor po­
sition. Holding the key deletes entire strings. To delete 
an entire line at a time simply put the cursor al the start 
of the line and hit the CONTROL key then the DE­
LETE key for each line to be deleted. To delete the re­
mainder of a line simply hit RETURN. All text below a 
deleted section is moved up as necessary. 

INSERT. T he INSERT key functions as usual and 
repeats if held down. le pushes the entire paragraph 
over one space to the right begi nning at the cursor po­
siti on. lf the paragraph runs out of expansion room all 
text beneath it is moved down one line. You may also 
enter l SERT MODE by pressing SHIFT and CON­
TROL. While in imerr mode you may type in what you 
wish to insert and the text is moved a mentioned above 
co make room for each character as you enter them. 
The delete key still functions as usual. Press SHIFT and 
CO TROL again to return back to normal mode. 

RETURN. The return key is graphicall y illu ­
strated on the screen as a left ARRO W AC ROSS char­
acter. This character is not printed when formatted on­
to a page. The RETURN key deletes the remainder of 
the line you are on and puts the cursor on the fir st posi­
tion of the next li ne. It is normall y used only when you 
wish the printer to begin a new line, usuall y at the end 
of a paragraph or title. You do not hit RETURN after 
every sentence. This makes typing a paragraph much 
easier. 

CENTER. T ype a SHIFT COLO N": " (graphical­
ly illustrated as a check mark) at the beginning of any 
line you wish to be centered on the printed page. End 
the line with a RETUR . The formatter wi ll automati c­
ally center the line wi thin the margins when printed. 
You can center each line of a whole paragraph by pre­
ceding it with a SHIFT COLON and ending it with a 
RETURN. 

SEARCH. The Editor will search through all text 
for any character, word, or phrase. Simply put the 
string you wish to search for on the fir st lin e. T hen hit 
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PET Printer Adapter 

The CmC ADA 1200 drives an RS-232 printer from the 
PET IEEE-488 bus. Now, the PET owner can obtain 
hard copy li stings and can type letters, manuscripts. 
mailing labels. tables of data, pi ctures, invoices. 
graphs, checks, needlepoint patterns. etc.. using 
RS-232 standard printer or terminal. 

A cassette tape is included with software for plots, 
formatting tables and screen dumps. The ADA 1200 
sells for $169.00 and includes case. power supply and 
cable. 

Order direct or contact your local computer sto re. 

VISA AND MI C AC CEPTED ­ SEND ACCOUNT HUMBER EJtPIR.t.TIO H DATE AN O SIGN ORDER 
ADO S3 PER ORDER FOR SHIPPING & HAN DLI NG - FOREIGN ORDERS ADO 10'- FOR AIR POSTAGE 

CONNECTICUT microCOMPUTER , Inc. 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL (203) 775·9659 TWX 710·456·0052 

CONTROL 'f.' The editor will place rhe cursor immedi­
arely after the first occurance of rhe search sering. 
CONTRO L 'f' wi ll take you to the next occurance, etc. 
ti ll rhc end of rcxr. 

COPY. Simil ar to the SEARC H functi on, the 
Editor can COPY rhe word or ph rase that is on the first 
line anywhere you place rhe cursor and type CON­
TRO L' *.' This saves the time of typing the same phrase 
or company name over many rimes. 

ERASE. One can erase all rhe rexr by typing 
CONTROL 'e' foll owed by 'a' (for all ). Typing CON­
TROL 'e' fo ll owed by 'r' erases all texr after rhe cursor 
positi on. 

MERGE. Text from a fi le on disk can easil y be 
merged into rhe fil e you are presently working on. Sim­
ply place your cursor on rhe line where you wish to 
merge rhe new text. Then LOAD rhe new rexr. 

MOVE. Who le secti ons of text can be moved fr om 
one place to another. T his is helpful if you wish to rear­
range your paragraph order. 

HYPHENATION. Semi-automatic hyphenation 
is avail able. You just place a special hyphen symbol 
(shi fted '@ ,' graphicall y displayed as a'-') where you 
would like the word h yphenated if need be. When 
printed rhe word wi ll be hyphenated at t hat point if ne­
cessary, otherwise t he hyphen wi ll be ignored. 

FORMATTING FUNCTIONS. When your 
text is formatted onto the printed page you have many 
print features to co ntrol. Line spacing is variable, single, 

double, or other. Margin release and indentation is 
handy to use. You can set both Right and Left margins. 
The nicest fearure is the justifi cation feature. You can 
have your printed copy justified both left and r ighr. 

APPEND. Since rhere arc two disti nct and sepa­
rate text areas, you may compose lines or paragraphs in 
the alternare texr area and number them. Lacer while 
wri ting your text you can call any of your previously de­
fined lines by number. Thus you can have a disk of 
numbered paragraphs which you load into the alternate 
texr area. These rhen can be called into your main rexr 
as you need chem, in any order. 

VARIABLE DATA BLOCKS. Here is a featu re 
I was pleased wirh. You can have variables in your text. 
This is ideal for form letrers. Firsr compose the letter, 
leaving blank the name & address, and other variable 
info, such as amount of money owed, ere. Then in your 
alternate text area enter the name, address & other info 
needed, in the correct order as used in your main text. 
You can enter this info for mo re than just the first one. 
When done with the data for the first, simply begin the 
sequence again for the second, then the third, etc. 

The variable data in your main text can be fi ll ed 
manually, semi-automatically, or automatically. Also, 
there is a special printing option which will print your 
main text and fill in the variable data as it goes. Ir will 
type one right after the other (hopefully you put in some 
page commands at the end of the letter). 

PET Word Processor �

SK �
and �

16/32K �
PET �

versions �

This program permits composing and printing letters, 
flyers. advertisements. manuscripts. etc., using the 
COMMODORE PET and a printer. 

Printing directives include li ne length, line spacing, 
left margin. centering and skip. Edit commands allow 
you to insert lines, delete lines, move lines and 
paragraphs, change strings. save fi les onto and load 
files from cassette (can be modified for disk), move up, 
move down, print and type. 

Added features for the 16/32K version include string 
search for editing, keyboard entry during printing for 
letter salutations, justifi cation, multi ple printing and 
more. 

A thirty page instruction manual is included. 
The CmC Word Processor Program for the BK PET is 

$29.50. The 16/32K version is $39.50. 

Order direct or contact your local computer store. 
VISA AHO MIC ACCEPTED - SEND ACCOUNT NUMB ER. EXPIRATION DATE ANO SIGN ORDER. �
ADO I 1 PER ORDER FOR SHIPPING & HA.NOL.ING - FOREIGN ORDERS ADD 10'\. FOR A IR POSTAGE �

CONNECTICUT microCOMPUTER , Inc. 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL. (203) 775 ·9659 TWX 710·456·0052 
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Skyles Electric Works PAL-80™ 

• 80 characters per line 

• 81h inch wide thermal paper 

• Full graphics at 60 dots/inch 

• Interfaced to PET 

• Works with all PET peripherals 

• 40 character per second rate 

• Microprocessor controlled 
• Bidirectional look-ahead print ing 

• Quiet operation 

• No external power supplies 

• Only two driven parts 
• High reliability 

• Clear 5 x 7 characters 
• Attractive metal and plastic case 

The Skyles PAL-80™ is a high speed thermal printer 
offering the combination of text printing at 80 charac­
ters per line and continuous graphics at 60 dots per 
inch. In the text mode, upper and lower case data are 
printed at 40 characters per second. The 5 x 7 charac­
ters provide clear readable copy on whi te paper; no hard 
to find, hard to read aluminized paper. 

In the graphics mode, seven bits of each byte correspond 
to t he seven dots in each of the 480 print positions per 
line. Since the computer driv ing the printer has full con­
trol over every print posit ion, it can print graphs, bar 
charts, l ine drawings, even special and foreign lan!Juage 
symbols. Despite its low cost, the Skyles PAL-80 is a 

Please send me Skyles PAL-80 printer(s) 
complete wi th 2'h foot interface cable to attach to my 
PET at $675.00 each* (Plus $ 10.00 shipping and hand· 
ling). I also will receive a test and graphics demonstra· 
tion tape at no additional charge and over 150 feet of 
8'h inch wide black on white thermal paper$_____ 

I would also li ke to order rolls of 8Y2 inch wide 
by 85 f t . long thermal paper (black ink) at $5.00 each 
$ ______ 

____ 10 roll cartons at $45.00 $______ 

V ISA, Mastercharge orders call (800) 227-8398 
California orders call (415) 494-1210 

•Califo rnia residents add 6 to 6 Y,% sales tax �
where applicable. �

true intelli gent printer with full line bufferi ng and bi ­
directional look-ahead printing. 

High reliability is designed in: The thick film thermal 
print head has a life expectancy of 100,000,000 charac­
ters. Two DC stepping motors provide positive cont rol 
of the print head and the paper drive. 

The Skyles PAL-80 operates directly from a 115V 60 Hz 
lin e (230V 50 Hz available). No external power supplies 
are required. 

It comes complete with an interface for the PET: a t wo 
and a half foot cable plugs into the IE EE interface at 
the back of your PET. Works wi th all PET models and 
PET or Skyles peripherals. 

PAL-80 SPECIFICATIONS 

TE XT 
Format 

Print speed 
Line Feed 
Character Set 

GRAPHICS 

Format 
Print Speed 

COMMON 

Paper 

Dimensions 
Weight 

80 characters per eight inch l ine 
6 lines per inch nominal 
40 characters per second 
50 milli seconds nominal 
96 Characters, including upper and 
lower case, numerals, and symbols 

480 print positions per line 
240 print positi ons per second 

8'h inch wide thermal paper, available 
in 85 foot tolls, black image on whi te 
12"W x 10"D x 2¥.."H 
8 lbs (3.6 kg) 

10301 Stonydale DriveSkyles Electric Works Cupertino, CA 95014 • (408) 735-7891 

T M PAL-80 Pri ntP.r nn A LP.ll<h ;i t rnrffim;irk nf SkvlP.< EI P.c:tri c Wnrk< l nr. 
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PET Printer Adapter 

The CmC ADA 1200 dri ves an RS-232 printer from the 
PET IEEE-488 bus. Now, the PET owner can obtain 
hard copy listings and can type letters, manuscripts. 
mailing labels, tables of data. pictures, invoices. 
graphs, checks. needlepoint patterns. etc.. using 
RS-232 standard printer or terminal. 

A cassette tape is included with software for plots, 
formatting tables and screen dumps. The ADA 1 200 
sells for $169.00 and includes case. power supply and 
cable. 

Order di rect or contact your local computer store. 

VISA ANO M/ C ACCEPTED - SEND ACCOUNT NUMBER , EXPIRATION DATE ANO SIGN ORDER 
ADO 13 PER ORDER FOR SHIPPING & HAN DLI NG ­ FOREIGN ORDERS ADO 10'\ FOR AIR POSTAGE 

CONNECTICUT microCOMPUTER , Inc . 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL: (2031 775·9659 TWX 710·456 ·0052 

CONTROL 'f. ' The editor will place the cursor immedi­
ately after the fir st occurance of t he search string. 
CONTROL 'f' wi ll take you to the next occurance, ere. 
till the end of text. 

COPY. Simil ar to the SEARCH function, the 
Editor can COPY the word or phrase that is on the first 
line anywhere you place the cursor and type CON­
TROL'*.' This saves the time of typing the same phrase 
or company name over many times. 

ERASE. One can erase all the text by typing 
CONTROL 'e' fo ll owed by 'a' (for all). Typing CO ­
TROL 'e' followed by 'r' erases all text after the cursor 
position. 

MERGE. T ext from a file on disk can easily be 
merged into the fi le you arc presently working on. Sim­
ply place your cursor on the line where you wish to 
merge the new text. Then LOAD the new text. 

MOVE. Whole sections of text can be moved fr om 
one place to another. This is helpful if you wi sh to rear­
range your paragraph order. 

HYPHENATION. Semi-automatic hyphenation 
is available. You just place a special hyphen symbol 
(shifted'@,' graphicall y displayed as a '-') where you 
would lik e the word hyphenated if need be. When 
printed the word will be hyphenated at that point if ne­
cessary, otherwise the hyphen will be ignored. 

FORMATTING FUNCTIONS. When your 
text is formatted onto the printed page you have many 
print features to control. Line spacing is variable, single, 

COMPUTE. 

double, or other. Margin release and indentation is 
handy to use. You can set both Right and Left margins. 
The nicest feature is the justifi cation feature. You can 
have your printed copy justifi ed borh left and r ight . 

APPEND. Since there are two distinct and sepa­
rate text areas, you may compose lines or paragraphs in 
the alternate text area and number them. Later while 
writing your text you can call any of your previously de­
fin ed lines by number. Thus you can have a d isk of 
numbered paragraphs which you load imo the alternate 
text area. These then can be called into your main text 
as you need them, in any order. 

VARIABLE DATA BLOCKS. Here is a feature 
l was pleased with. You can have variables in your text. 
This is ideal for form letters. First compose the letter, 
leaving blank the name & address, and other variable 
info, such as amount of money owed, etc. Then in your 
alternate text area enter the name, address & other info 
needed, in rhe correct order as used in your main text. 
You can enter this info for more t han just the fir st one. 
When done with the data for the fir st, simply begin the 
sequence again for the second, then the third, etc. 

The variable data in your main text can be fi lled 
manually, semi-automatically, or automatically. Also, 
there is a special printing opti on which will print your 
main text and fill in the variable data as it goes. Ir will 
type one right after the other (hopefull y you put in some 
page commands at the end of the letter). 

PET Word Processor �

SK �
and �

16/32K �
PET �

ver sions �

This program permi ts composing and printing letters, 
flyers. advertisements. manuscripts, etc.. using the 
COMMODORE PET and a printer. 

Printing directives include line length. line spacing, 
left margin, centering and skip. Edit commands allow 
you to insert lines. delete lines, move lines and 
paragraphs, change strings. save files onto and load 
files from cassette (can be modified for disk), move up, 
move down, print and type. 

Added features for the 16/ 32K version include string 
search for editing, keyboard entry during printing for 
letter salutations, justification. multiple printing and 
more. 

A thirty page instruction manual is included. 
The CmC Word Processor Program for the SK PET is 

$29.50. The 16/ 32K version is $39.50. 

Order direct or contact your local computer store. 
VISA AND M IC ACCEPTED - SEND .t.CCOUNT NUMBER, EXPIRATION DATE AHO SIGN ORDER 
ADO s I PEA ORDER FOR SHIPPING & HANDLING - FOREIGN ORDERS ADO 10'\ f'OR AIR POSTAGE 

CONNECTICUT microCOMPUTER , Inc. 
150 POCONO ROAD 

BROOKFIELD, CONNECTICUT 06804 
TEL (203) 775·9659 TWX 710·456·0052 
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PAL-SO™Skyles Electric Works 

• 80 characters per line 

• 8% inch wide thermal paper 

• Full graphics at 60 dots/ inch 

• Interfaced to PET 
• Works with all PET peripherals 

• 40 character per second rate 

• Microprocessor controlled 

• Bidirectional look-ahead printing 

• Quiet operation 

• No external power supplies 

• Only two driven parts 
• High reliability 
• Clear 5 x 7 characters 

• Attractive metal and plastic case 

The Sky les PAL-80™ is a high speed thermal printer true intelligent printer with fu ll li ne buffering and bi· �
offering the combination of text printing at 80 charac· directional look-ahead printing. �
ters per line and continuous graphics at 60 dots per � High reliability is designed in : The thick fi lm thermal 
inch. In the text mode, upper and lower case data are print head has a li fe expectancy of 100,000,000 charac· 
printed at 40 characters per second. The 5 x 7 charac· ters. Two DC stepping motors provide positive control 
ters provide clear readable copy on white paper; no hard of the prin t head and the paper drive. 
to find, hard to read aluminized paper. 

The Skyles PAL-80 operates direct ly from a 115V 60 Hz 
line (230V 50 Hz available). No external power suppl ies In the graphics mode, seven bits of each byte correspond 
are required.to the seven dots in each of the 480 print positions per 

line. Since the computer driving the printer has full con· It comes complete with an interface for the PET: a two 
trol over every print position, it can print graphs, bar and a half foot cable plugs into the IEEE interface at 
charts, line drawings, even special and foreign lanquage the back of your PET. Works with all PET models and 
symbols. Despite its low cost, t he Skyles PA L·80 is a PET or Skyles peripherals. 

Please send me Skyles PAL-80 printer(s) 
complete with 2'h foot interface cable to attach to my 
PET at $675.00 each* (Plus $10.00 shipping and hand· 
ling). I also wi ll receive a test and graphics demonstra· 
t ion tape at no addit ional charge and over 150 feet of 
8'h inch wide black on white thermal paper$_____ 

I would also like to order rolls of 8'h inch wide 
by 85 ft. long thermal paper (black ink) at $5.00 each 
$ _____ _ 

____10 roll cartons at $45.00 $______ 

V ISA, Mastercharge orders call (800) 227-8398 
California orders call (415) 494-1210 

·california residents add 6 to 6 Y.% sales tax �
where applicable. �

PAL-80 SPECIFICATIONS 

TEXT 

Format 80 characters per eight inch li ne 
6 lines per inch nominal 

Print speed 40 characters per second 
Line Feed 50 milliseconds nominal 
Character Set 96 Characters, including upper and 

lower case, numerals, and symbols 

GRAPHICS 
Format 480 prin t positions per line 
Print Speed 240 print positions per second 

COMMON 

Paper 8Y2 inch wide t hermal paper, available 
in 85 foot foils, black image on white 

Dimensions 12"W x 10"0 x 2%"H 
Weight 8 lbs (3.6 kg) 

10301 Stonydale DriveSkyles Electric Works Cupertino, CA 95014 • (408) 735-7891 
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TYPING OPTIONS. You can do more than just 
type one copy of your main text. You can type up to 255 
copies of the text. And as mentioned above you can 
have variable blocks filled as the printer types. 

DISK COMMANDS . Most commonly used disk 
commands are available while using the Commodore 
Editor. They are simplified too. To initialize a diskette 
in drive 1 simply type CONTROL'*' to get into disk 
control mode. Then type 'i l '. That is all there is to it. 

END NOTES. I am sure you wi ll be hearing a lot 
about this Word Processor from Commodore. And re­
member, I have described the fir st version. Another 
version is in the works that makes this one look primi­
ti ve. I will be tell ing you about chat one as soon as I see 
it. If you are looking for a good word processor and you 
have a NEW PET and DISK and PRINTER then I 
highly recommend this particular one. 

WORD PROCESSOR 
PROGRAM (WPP) s29.so 
CONNECTICUT MICROCOMPUTER 
150 Pocono Rd. 
Brookfield, CT 06804 

This is one of the fir st word processors available for the 
PET. It now is also available in an expanded version for 
the NEW PET. I have just received a review copy of that 
new version and will be able to report on it next issue. 
The version for the OLD PET is very good. I used it to 
do my last few newsletters and enjoyed using it very 
much. All chat is needed to use this word processor is 
an 8K PET. It can display its final output on either the 
PET screen or a printer. I have received tapes by mail 
that were data tapes to be used with this program. 
These tapes are used as input and then printed out on 
my printer. I could set up my own line length etc. This 
is very nice. 

This is a line oriented word processor. A s you enter 
the text it is automatically assigned a line number. Each 
time you hit return you go on to the next line number. 
Lines can be moved, replaced, inserted, changed, and 
deleted. Printer commands are put right in with the 
text. They are refered to as directives. There are two 
main modes of operation. In Command Mode you can 
look at lines, change things, save the text on cape, etc. 
The other major mode is INPUT MODE. While in this 
mode you are entering the text, line by line. 

Even though your text is entered and assigned se­
quential line numbers the lines are not printed that 
way. When printed, all the lines are treated as one long 
string of data (and directives for the printer). Sentences 
are printed one after another. A new paragraph is 
started only when a) a directive is encountered, or b) a 
line begins with a space. This word processor is very 
versatile and fl exible, but does require getting used to 

the commands and directives. I use a small index card 
with the commands summarized on one side and the di­
rectives on the other. Commands and directives are re­
presented in a very logical and easy to remember man­
ner. I had very littl e trouble getting used to them. 

You will have to get used to thinking of your text as 
a series of lines sequent iall y numbered. You are always 
positioned at the 'current line number.' This doesn't 
have to be the last line you typed in. You can move to 
any line you wish while in the Command Mode. Many 
of the commands use the 'current line number' as a re­
ference point. For example you may wish to go up 5 
lines. The program takes the line you are now at and 
puts you at the line 5 above it . The program will always 
printon the screen the text in the line you currently are on. 

FREE BYTES. For example, to find out how many 
free bytes are left you enter the command 'FREE' or 
simply enter 'F.' The program then would respond and 
tell you how many bytes were free. 

DOWN. Moves the current line pointer down as 
many lines as you specify. It will not go past the last line 
number currently assigned. For example, if you are at 
li ne 75 and go down 10, but line 80 is the last line, you 
wi ll be placed at line 80. 

UP. This command will move the current line 
pointer up the number of lines you request . It goes up as 
far as line number 0. If you are on line 5 and ask to go 
up 9 you will end up on line 0. 

GO TO. You can go to any line you wish wit h this 
command. If you wish to make a correction to line 51, 
simply go to that line. 

REPLACE . The Replace command allows you to 
replace any line with the next one you type in. 

CHANGE. This command is very handy for cor­
recting spellin g errors or changing words. First go to the 
line you wish to change. Then specify what string you 
wish to change, and what you wish to change it to. For 
example, you might change 'their' to 'there.' 

MOVE . You can move any number of consecutive 
line numbers to another location very easil y. All line 
numbers are reassigned to once again be in correct 
ascending order. 

INSERT. To insert a line or several lines in be­
tween 2 existing lines, simply go to the fir st of the two 
lines (the one you wish to insert after) and go into IN­
PUT mode. All line numbers already in your text after 
chat line number wi ll be increased by one for every line 
you insert. 

ERASE. Lines may be erased a whole line at a 
time, or even a whole group of consecutive lines at once 
using this command. 

TYPE. T his is different than PRINT. Print is your 
formatted text. Type will type out the lines as they are 
stored presentl y. They can be typed onto your screen or 
to your printer. 

PRINT. This command prints your text either to 
your screen or to your printer in its fini shed form. All 
directives within the text are followed. 



18 COMPUTE. 

Business Programs for the PET 
Dr. Daley continues to expand software for the PET. Some of our newest offer­

ings for the businessman are li sted below. 
These programs are available NOW for the COMPU/ THINK disk and will be 

converted to the COMMODORE disk as soon as one can be obtained. All come with 
documentation. 

We have in progress programs for Billing, Ledger and Modified Inventory. Call 
for prices and delivery. 

Inventory 
This program will maintain a complete inventory for 
the small business. Functions include entering and 
editing of the new inventory, modifying individual 
records, and a variety of reports........... $99.95 

Estimate 
This set of four programs will build a file for use, in 
conjunction with one version of the above inventory 
file s, to prepare accurate estimates for an individual 
job. This program can eliminate the difficulties and 
inaccuracies of quote preparation.......... $99.95 

Mail List 
This program will maintain a mailing list of about 
6000 names kept in zip code sequence. Individual 
records are accessed in seconds, and the entire li st or 
any subset may be printed on labels ....... $99.95 

Your order will be shipped with in four business days from receipt. 

Charge your order to 
MC/VISA rge 

ARD 

I�· �- �~� 
DR. DALEY, 425 Grove Avenue, Berrien Springs, Michigan 49103 �

Phone (616) 471-5514 Sun. thru Thurs., noon to 9 p.m . eastern time. �
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SAVE. Your text is saved as data onto cassette tape 
on cassette unit # 1 with this command. 1 have found 
the data saved to be very reliable. It would LOAD later 
without problems. 

LOAD. This all ows you to load in text previously 
saved by this program. You can start with an empty 
text and load in one to work with . O r you can add to 
the current text in memory. To add to your current text 
simply set your 'current line pointer' at the line you 
wish this text on tape to be added after. Then LOAD in 
the tape. 

INPUT. Of course there is the Input command. It 
puts you into "Input Mode". I wi ll describe this mode 
and its " Directives" next. 

DIRECTIVES. All directives must start in the 
first column of a line or they wi ll be treated as text. You 
use the direcrives to instruct the pri nter how you would 
like your output printed. All directives begin with a'.'. 
For example, .cc is the directive for center the next 
string (as for a heading). 

CENTER. You can have headings centered very 
easil y with this directive. Be careful not to try to center 
a 40 character string within a 30 character line length. 

LINE LENGTH. You can change the line length 
at any time during the printing of the text. The default 
line length is 60. The line length begins at the Left 
Margin and creates a Right Margin that many spaces to 
the right. 

LEFT MARGIN. The left margin is set at 1 by de­
fault, but you can assign any left margin you wish, and 
it can be changed at any time within your text. For ex­
ample, you currently have a Left Margin of tO and Line 
Length of 60. That means your Right Margin is at 70. 

ow you can change your Left margin to 30. Your 
Right Margin now would be 90 since you did nor 
change your Line Length. 

LINE SPACING. Your text is printed single 
spaced unless you specify otherwise. You can print dou­
ble or triple spaced text. Once again, this can be 
changed at any point within your text. 

SKIP A LINE . You can add blank lines with this 
directive. It will skip as many lines as you specify. 

NO LINE FEED. You can overprint using this 
directive. This line will be printed without a line feed on 
the printer. Underlin ing is available without having to 

use this feature. 
REPEAT CENTERED. Any string can be re­

peated as many times as you wish and then centered on 
the page. For example, 'XO' repeated 5 times would be 
'XOXOXOXOXO.' lt would be centered on the line. 
This is handy for creating dividing lines on your page. 

NEW LINE. You need to be able to tell the 
printer when to start a new paragraph. A new para­
graph is started any t ime a directive is encountered. 
You may also have the printer start a new line by leav­
ing at least one space at the start of that line. Your para­
graph will be indented by the number of spaces you be­
gin the line with . 

PAUSE. This directive is handy if you wish to do 
personali zed form letters. The program waits until you 
hi t a key on the PET before continuing. This allows you 
to use the keyboard on your pr inter (if you have one) to 
type in the person's name, etc., before continuing with 
the text. 

SEND ASCII CODE. You can direct the PET to 
output any ASCII character code you wish. I have used 
this to have it ring the bell on my T eletype 43. 

THE TEXT . Any of these directives can be inter· 
spersed with your text. To enter your text, simply type 
it in. The delete key works as usual to erase typing er­
rors. You can hit RETURN after any word, though it is 
optional. I find it best to hit return after every sentence, 
although it is not necessary. This way, I can move lines 
around later and don't have to worryabout partial lines, etc. 

WORD PROCESSOR $19.95 
programmed by Mike Richter 
marketed by 
PROGRAMMA INTERNATIONAL 
3400 Wilshire Blvd. 
Los Angeles, CA 90010 

This is a very good word processor. It does what you 
need in ordinary use, and doesn't subject you to learn­
ing special commands to use it . It works with either 
OLD or NEW PETs and even has a special version for 
use with the AXIOM printer. Another version is for use 
with any RS232 printer via an RS232 interface. Text is 
stored on cassette. A minimal system for its use would 
be an SK PET with I cassette unit. Since it can print 
your finished text either on the screen or printer, the 
printer is optional. Of course you will probably want 
your text printed on hard copy, but it is possible to put 
together your text, save it on tape, and later print it on­
to paper at your friend's house, local dealer, or just send 
it via mail as a letter on tape. 

This word processor has several modes and for your 
convenience displays a menu of your choices. You 
choose from: Edit the text 

Input from tape 
Output to tape 
Print the output 
Read to screen 
Write something new 

Simply decide what you wish to do and hit the key 
matching the first letter of that choice (E for Edit the 
text). 

WRITE SOMETHING NEW. A ll text present­
ly in memory is erased when you enter this mode (T o 
modify your present text you would enter EDIT mode). 
Your keyboard now acts lik e a smart typewriter (shift 
for upper case). You do not have to hit return after each 
line or sentence. As a matter of fact, the return key is ig­
nored. Simply type your text as a continuous string. 
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Use the up arrow key to separate paragraphs. Para­
graphs are automatically indented as you specify when 
in PRINT mode. To get an extra blank line in between 
paragraphs simply type two up arrows consecutively. 
The delete key works as usual allowing you to erase 
your typing errors as you go. Hit the backslash key to 
signify the end of input. You will then be presented 
with the menu of choices again. 

EDIT THE TEXT . Editing the text is performed 
in a manner requiring little effort on your part. There 
are no fancy commands to learn. Text is displayed on 
the screen in blocks of about 4 lines. The cursor is 
moved with the cursor keys. Place the cursor over a 
character. Now hit delete and it is deleted, and the rest 
of text in the block is moved over 1to the left to fill the 
"hole." To insert something simply hit the up arrow 
key. The character where the cursor was is lit up to re­
mind you where you are inserting into. A new cursor is 
now below the block of text. You simply type in what 
you wish to insert and end with the backslash key. The 
character lit up is then replaced with the string you just 
typed for the insert. 

PRINT THE OUTPUT. Printing your text is 
very easy. All you need to do is answer these simple 
questions: 

1) HOW MANY SPACES IN ATAB? 
You may type in any digit from 0 to 9. Each para­
graph will be indented this many spaces. You do 
not have to hit return after your choice. New para­
graphs are identified in your text by the up arrow. 
2) TO SCREEN OR PRINTER? 
Hit S and the text will be printed onto your screen. 
Hit P and it will print onto your printer (device #5 
- if yours is a different device you must change the 
basic program in two lines). 
3) DOUBLE SPACE? 
Hit Y and your output will be double spaced. Hit N 
and your output will be single spaced. 

4) HOW MANY CHARACTERS PER LINE? 
Now you will be setting your margins. It will set 
right and left margins so as to fit the number of 
characters in each line on the page with even mar­
gins on both sides (centered on the page). 

If you chose to print to the screen it will also ask 
you: 

5) HOW MANY LINES PER PAGE? 
While printing on the screen you must remember 
you will only be able to view 25 lines at a time. This 
question allows you to set how many lines to print 
on the screen before pausing to all ow you to read 
them. After printing the number of lines you spec­
ify, it will print a blank line and then print the mes­
sage "KEY SPACE TO CONTINUE" in reverse 
field . This is followed by a blank line. Thus the 
maximum number of lines viewable on one screen 
is 22 (39 characters per line). 

Once you have answered these questions it prints 
your text.That is all there is to it. When it is done, it once 
again displays the menu of choices on the screen for you. 

READ TO SCREEN. This is an easy way to see 
your text without having to answer the questions asked 
in the PRINT mode. It will print 20 lines per screen, 39 
characters per line, single spaced, with a tab of 5. This is 
probably what you would choose anyway. If you wish 
something else simply use the PRINT mode. When all 
text has been displayed, you once again are returned to 
the menu. 

OUTPUT TO TAPE. One of the major benefits 
of a word processor is the ability to save your text on 
tape (or disk) for use later without having to key it all in 
again. Choose this option and save your text on tape 
using cassette unit#1. When through saving the text 
you are returned to the menu again. This word process­
or gives you an option I have not often seen elsewhere. 
When in OUTPUT TOTAPE mode it first asks you 
what the fi le's name is. Thus you can label your text 
files on tape. But then it asks you: 

DO YOU WANT TO SAVE THE PROGRAM? 
If you hit N it simply saves your text on tape. But if 

you hit Y it will first save the Word Processor program 
and immediately after it save your text. Thus each of 
your text files can be on tape with the program that will 
use them. This is a very handy option. 

INPUT FROM TAPE. Hit I to choose this op­
tion from the menu. lt will then prompt you to PRESS 
PLAY ON TAPE #1. Simply put your text data tape in 
tape #I and press PLAY and it will be loaded in. This 
program is nice enough to tell you what text file you are 
loading in by printing the file' s name on the screen after 
it reads the header. 

So here is a very easy to use word processor that 
does a lot. Recommended for its simplicity and usefulness. 

Sell Commodore Business Computers 
Make New Profits �
From an Initial Low �

Investment of Less Than �
$3,000. �

Contact the Southeastern Dis trib utor 
Jerry G. Zeigler �

Zeigler Electronic Products �
3661 Calumet Rd. �

Decatur, GA 30034 �

(404) 289-2265/289-1596 
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PET RS-232C Serial Adapter �
• � Uses the PET IEEE Bus 

• � RS-232C Serial Input/Output 

• � 20 MA Current Loop (active or passive) 

• � Crystal Controlled Baud Rates (75 to 9600 Baud) 

• � Full Duplex 

• � Selectable IEEE device address L..11
• � IEEE Bus extended for 

other devices 
�~• � Power supply and 

enclosure included 

PET RS·232C Serial Adapter 

DIMENSIONS: 

POWER 11 7VAC �~�l�t� 25 wallsREQUIREMENTS: 

SERIAL 
I NPUT/OUTPUT 
SPECIFICATIONS: 

IEEE·488 
INPUTIOUTPUT 
SPECIFICATIONS: 

user se ectao €' !Ot·al cnanne s 
EIARS.232C 
20 •.i,A cur1en1 •ooc ac1,,e 
20 MA Curren! IOOp paSSl'le 

User selec taOlc baud rates 

75 300 3600 
110 600 4800 
13•1 5 1200 7200 

150 1800 9600 
200 ?400 

Compiles w11h IEEE··•BB S10 1975 
Sclectab·c 1alke1/l1stener address (device -i-7) 

Aodress rac1orv sttaooed lor device .i 

PET IEEE Bus �1�~� e .rlenced for Olher df>v1CC'.i 

$225.00 
Please add $5.00 shipping and handling. 

Now you can have RS-232C capabi l ity with your PET. With the RS-232C 
Serial Adapter you can use your PET as a term inal, or get hard copy from any 
serial printer, including current loop devices. 

The Serial Adapter is designed to be fully compatible with the I EEE-488 
Bus and allows you to use other 488 devices with the PET at the same time. 

COMPUTER �
ASSOCIATES �

LTD. 

1107 Airport Road. Ames. Iowa 50010 
515-233·4470 

PET is a 1rademark of Commodore Business Machines. Inc 



Data Acquisition Modules 

The world we live in is full of variables we want to 
measure. These include weight, temperature, pressure, 
humidity, speed and fluid level. These variables are 
continuous and their values may be represented by a 
voltage. This voltage is the analog of the physical varia­
ble. A device which converts a physical, mechanical or 
chemical quantity to a voltage is called a sensor. 

Computers do not understand voltages: They under­
stand bits. Bits are digital signals. A device which con­
verts voltages to bits is an analog-to-digital converter. 
Our AIM16 (Analog Input Module) is a 16 input analog­
to-digital converter. 

The goal of Connecticut microComputer in designing 
the DAM SYSTEMS is to produce easy to use, low cost 
data acquisition modules for small computers. As the 
line grows ""'.e ."'.'ill add control modules to the system. 
These acqu1s1t1on and control modules will include 
?igital input sensing (e.g. switches), analog input sens­
ing (e.g. temperature, humidity), digital output control 
(e.g. lamps, motors, alarms), and analog output control 
(e.g. X-Y plotters, or oscilloscopes) . 

Connectors 

The AIM16 requires connections to its Input port 
(analog inputs) and its output port (computer inter­
face). The ICON (Input CONnector) is a 20 pin, solder 
eyelet, edge connector for connecting inputs to each of 
the AIM 16's 16 channels. The OCON (Output CONnec­
tor) is a 20 pin. solder eyelet edge connector for con­
necting the computer's input and output ports to the 
AIM16. 

The MANMOD1 (MANifold MODule) replaces the 
ICON. It has screw terminals and barrier strips for all 16 
inputs for connecting pots, joysticks, voltage sources, 
etc. 

CABLE A24 (24 inch interconnect cable has an inter­
face connector on one end and an OCON equivalent on 
the other. This cable provides connections between the 
DAM SYSTEMS computer interfaces and the AIM16 or 
XPANDR1 and between the XPANDR1 and up to eight 
AIM16s. 

ICON ... S 9.95 
OCON ... s 9.95 

MANMOD1 ... 559.95 
CABLE A24 ... 519.95 

Analog Input Module �

The AIM16 is a 16 channel analog to digital converter 
designed to work with most microcomputers. The 
AIM 16 is connected to the host computer through the 
computer's 8 bit input port and 8 bit ou tput port. or 
through one of the DAM SYSTEMS special interfaces. 

The input voltage range is 0 to 5.12 volts. The input 
voltage is converted to a count between 0 and 255 (00 
and FF hex). Resolut ion is 20 millivolts per count. Ac­
curacy is 0.5% ± 1 bit. Conversion time is less than 100 
microseconds per channel. All 16 channels can be 
scanned in less than 1 .5 milliseconds. 

Power requirements are 12 volts DC at 60 ma. 
The POW1 is the power module for the AIM 16. One 

POW1 supplies enough power for one AIM16, one 
MANMOD1 , sixteen sensors, one XPANDR1 and one 
computer interface. The POW1 comes in an American 
version (POW1 a) for 110 VAC and in a European ver­
sion (POW1 e) for 230 VAC. 

AIM16 ... 5179.00 
POW1a ... s 14.95 
POW1e .. . s 24.95 

XPANDR1 

The XPANDR1 allows up to eight AIM16 modules to be 
connected to a computer at one lime. The XPANDR1 is 
connected to the computer in place of the AIM 16. Up to 
eight AIM16 modu les are then connected to each of the 
eight ports provided using a CABLE A24 for each 
module. Power for the XPANDR 1 is derived from the 
AIM16 connected to the first port. 

XPANDR1 ... 559.95 

TEMPSENS 

This module provides two temperature probes for use 
by the AIM16. This module should be used with the 
MANMOD1 for ease of hookup. The MANMOD1 will 
support up to 16 probes (eight TEMPSENS modules) . 

Resolution for each probe is 1°F. 

TEMPSENS2P1 (-1 O"F to 120"F) ... 549.95 



Computer Interfaces 
and Sets 

For your convenience the AIM 16 comes as part of a 
number of sets. The minimum conf iguration for a usable 
system is the AIM 16 Starter Set 1. This set includes 

Our Guarantee of Satisfaction 

Our customers are our most important asset. We want 
you to be pleased with whatever you purchase from us. 
We strive to offer top quality products at reasonable 
prices. We believe you should see an item before you 
spend your hard earned cash for it. 

Ask for a demonstration at your local computer store 
so you can be sure our products perform as you wan.I 
them to perform. Your dealer is a valued source of infor­
mation and advice. 

If you cannot see our products in advance. and order 
direct from us, we offer a money back guarantee. If our 
products don' t perform as you expect, return the mer­
chandise to us within 30 days, in its original condition, 
and we will refund the purchase price. 

Our standard warranty for all our products is 90 days. 

one AIM16, one POW1, one ICON and one OCON. The 
AIM16 Starter Set 2 includes a MANMOD1 in place of 
the ICON. Both of these sets require that you have a 
hardware knowledge of your computer and of computer 
interfacing. 

For simple plug compatible systems we also offer 
computer interfaces and sets for several home com­
puters. 

The PETMOD plugs into the back of the Commodore 
PET computer and provides two PET IEEE ports, one 
user port and one DAM SYSTEMS port. The PETMOD is 
connected to the AIM16 or XPANDR1 with CABLE A24. 
The PETSET1 includes one PETMOD, one CABLE A24, 
one AIM16, one POW1 and one MANMOD1 . To read 
and display a single AIM16 channel (N) using the 
PETSET1 the BASIC statements 

are all that is needed. 
The KIMMOD plugs into the COMMODORE KIM ap­

plications connector and provides one application con­
nector and one DAM SYSTEM'S port. The KIMMOD is 
connected to the AIM16 or XPANDR1 with CABLE A24. 
Assembly and machine la nguage programs for reading 
and displaying data are included. The KIMSET1 in­
cludes one KIMMOD, one CABLE A24, one AIM16, one 
POW1 and one MANMOD 1. 

All sets come in American and European versions. 

AIM16StarterSet1a(110VAC) ... S189.00 
AIM16 Starter Set 1 e (230 VAC) ... S199.00 
AIM16 Starter Set 2a (110 VAC) . .. S259.00 
AIM16 Starter Set 2e (230 VAC) ... S269.00 

PETMOD . .. S 49.95 
KIMMOD . . . S 39.95 

PETSET 1 a . . . S 295.00 
PETSET1e ... S305.00 
KIMSET1 a ... S285.00 
KIMSET1 e .. . S 295.00 

Order Form 
CONNECTICUT microCOMPUTER, Inc. 

150 POCONO ROAD 
BROOKFIELD, CONNEC TICUT 06804 

TEL: (203) 775·9659 TWX: 710·456·0052 

QUANTITY DESCRIPTION PRICE TOTAL 

SUBTOTAL 

Handling and shipping ­ add per order $300 

Foreign orders add 1 D% for AIR postageComing Soon 
TEMPSENS- 2P with other temperature ranges. Inter­
faces for TRS-80, APPLE, AIM65. Light sensors. Out­
put modules. Contact us for price and avai lability. 

Connecticul res idents add 7% sales tax 

TOTAL ENCLOSED 

NAME ----------------­
COMPANY________________ 

ADDRESS --­-----­----­ -­

CITY _________________ 

STATE -----­---­-­ZIP ____ 

VISA 0 MI C 0 Expiration dale ------­

Card number ________________ 

Dealers 

Give your potential customers a reason for buying your 
computers. We offer excellent discounts to legitimate 
dealers. Contact us for our dealer pack. 
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MICROCOMPUTERS FOR 
NUCLEAR INSTRUMENTATION. �
Excerpced from a paper presenced ac che Conference and �
Exhibics on Small Compucers. Session on Applicacions in �
Engineering and Science Clemson Universicy. Clemson, �
Souch Carolina. May 23-24, 1979. �

J.S. Byrd 
Scaff Engineer 

Savannah River Laboracory 
E.l. duPonc de Nemours and Co. �
Aiken, Souch Carolina 2980 1 �

• �The mformauon contained on tho< anode was developed during the �
course o( work under Contract No. A T(07-2)-1 with the U.S. Depart· �
ment o( Energy. �

SUMMARY 
Small, desk-cop Commodore PE'f'!l compucers are being 
used co solve nuclear instrumemacion problems ac che Sa­
vannah River Laborarory (SRL). The ease ofoperating, 
programming, incerfacing, and maincaining che PET com· 
purer makes ic a cosc-cffeccivc solucion co many real-cime 
inscrumencarion problems chat involve boch daca acquisi­
tion and data processing. The IEEE-488 GPlB (General 
Purpose lnsrrument Bus) is an incegral part of the PET 
hardware. 

This paper reviews GPIB design concepcs and dis­
cusses SRL applications thac use the PET computer as a 
GPIB controller. 

Since rhe developmenr and the commercial inrroduc­
tion of rhe Imel* 8008 8-bir microprocessor in 1972, 
SRL has used programmed microprocessor-based digiral 
sysrems ro solve laborarory insrrumenrarion problems. 
The initial cost of $200 per unit for the Intel 8008 mod­
ule made it an attractive design component for sophisti­
cated digital systems. Several systems1 3 were designed 
with this module. Those systems are still used daily and 
have operated reliably and required very little 
maintenance. 

During the next few years, more sophisticated mi­
croprocessors (Imel* 8080, Motorola** 6800, etc.) and 
supporting large-scale integration (LSI) interface mod­
ules and memory modules were available to design engi­
neers. Indusrry competition and improved manufactur­
ing rechniques rapidly reduced the cost of LSI devices. 
By 1974 many "home" and "hobby" computer sysrems 
became commercially available. These ranged in price 
from several hundred to several thousand dollars de­
pending on capabilit y. These computer systems general­
ly lacked manufacturer software support and peripheral 
device support. The "home computer" description was 
somewhat misleading since users needed expertise in 
both hardware and software. We evaluated several of 
these systems for laboratory applications, but we con­
cluded that special purpose in-house designs met our in­
strumentation needs better.4 s 

In 1977 self-contained, desk-top microcomputers 
appeared in the electronics industry market. Commo­
dore Business Machines, Inc., began delivering its 
PET-2001 computer, which was the fi rst "affordable" in­
tegral single package unit for the home computer nov­
ice. The single package unit costs $795. The specifica­
tions, such as an advanced BASIC* interpreter, were 
also attractive. Integral input/output hardware and 
software to support the IEEE-488 GPIB make the PET 
computer a versatile controll er and data processor for 
laboratory experiments. 

THE PET COMPUTER 
The PET computer is designed around the MOSTech­
nology** 6502 8-bit microprocessor.6 Ir has a cathode 
ray tube (CRT) display, compressed keyboard, and cas­
sette tape transport; all three peripherals are integrared 
into a single desk-top package. (Figure 1). Its firmware 
package (built-in programs) occupies 14K memory 
addresses which consist of a BASIC interpreter, operat­
ing system, and peripheral utility programs. The stan­
dard RAM (random access memory) occupies BK 
addresses; expansions up to 32K are supported by the 

7firmware.

FIGURE 1. PET Input/Output Ports 

IEEE-488 BUS (GPIB) �

PERIPHERAL INTERFACE �
ADAPTER �

CENTRAL PROCESSOR UNIT �
6502 �

MOS TECHNOLOGY, INC. �

PERIPHERAL �
ADAPTER �

USER "HOBBY" PORT 
8-bit data l/O
controls 

MEMORY&l/O 
EXPANSION PORT 
8-bit data 1/0, buffered 
address lines, 10 4K pages
controls 

• BASIC (Beginners All ·purpost Symbolic lnsrruction Code). 
• Intel Corp., 3065 Bowers Ave., Santo Clara, CA 950;1. • • MOS Technology, Inc. is 01Vned by Commodore Business Machines, 

•• Motorola, Inc., Box 20912, Phoenix, AZ85036. Inc., Palo Alto, CA. 
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The PET has three pons ta connect 110 peripheral 
devices (Figure 1). A portion of a peripheral interface 
LSI module (MOSTechnology 6522) is dedicated tO a 
user "hobby" port that allows an 8-bit exchange of data 
with 110 devices. Al so, t hat port can supply a program­
med frequency square wave signal tO external peripher­
als. An expansion port for memory and 110 devices has 
buffered central processing unit (CPU) signals (data and 
handshake controls) and decoded 4K page addressing 
signals. Both the expansion and "hobby" port can be 
controlled by "peeking" and "poking" from a BASIC 
program or by a custam machine language program8 

that resides in memory. A short machine program 
might be loaded from cassette via a BASIC program (for 
example, as a DATA STATEMENT) or more complex 
machine programs may be installed as permanent addi­
tions tO firmware. 

The IEEE-488 GPIB port is supported by the 
BASIC and operating system firmware as the primary 
peripheral 110 port. It is controll ed fr om BASIC with 
fi le structured "print," "get," and "input" commands. 
Commodore peripherals (printer, disk, etc.) are "intelli­
gent" GPIB devices. 

THE IEEE-488 GPIB 
In December 1974 the IEEE Standards Board approved 
what is now known as IEEE Standard 48B9 10 that de­

scribes a general purpose instrument bus (GPIB) for pro­
grammable instruments. The GPIB is an improved ver­
sion of HP-IB (Hewlett-Packard Instrument Bus) used 
with a family of instruments from Hewlett-Packard Co. 
GPIB uses a party-line bus structure to which a maxi­
mum of 15 devices may be connected. Sixteen signal 
lin -:-5 (Figure 2) provide communication of 8-bit com­
mands and data bytes between a bus controller (such as 
PET) and "listener" and/or "talker" devices connected 
to the bus via a standard cable. 

SRL APPLICATIONS 
The �v�e�r�s�a�t �i�l�i �~�y� of the PET computer/GPIB controller 
makes it a cost-effective solution to many SRL instru­
mentation problems (Figure 3). Although our problems 
encompass a variety of widely different requirements 
and constraints, one (and sometimes all three) of the 
PET interface ports can be used to connect the PET to 
real-time 1/ 0 peripherril devices. 

A simple appli cation uses a PET and the IEE-488 
bus to control two cornmcn:ial Jeviccs, an Aston* event 
scaler and a printer. Events from a gamma ray detection 
system are automatically counted; sample concentra­
tion of Kryptan-85 is computed; a formal test report is 
printed. A ll programming is in BASIC. Data arc also 
archived on cassette tape so that a more complex Jara 
processing program on selected data could be run on 
the PET later. 

FIGURE 2. PET Computer Connected to IEEE-488 Bus 

PET COMPUTER �
IEEE-488 Bus Controller �

DAC �
Listener �
Device �

LISTENER/TALKER 
INTERFACE 

TTL Logic Design 
PANEL 
METER 
Talker 
Device 

ADC 
Listener/Talker 

Device 
COMMERCIAL 

LABORATORY INSTRUMENT 
with IEEE-488 option 

• The /Ucon Company, Adama, GA. 
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A system has been designed and partiall y imple­
mented to control and coll ect data, compute results, 
and print reports on information from a Princeton Ap­
plied Research* (PAR) electrochemical instrument. The 
complete system will use GPIB and the memory 110 ex­
pansion ports of the PET. Currently, PET monitors and 
controls a PAR 179/ 1730 instrument and a digital 
panel meter and an lCS 4883 parallel data coupler. A 
9K byte BASIC program operates the system. At a fu­
ture date, high peed data from a PAR 174 instrument 
will be monitored by PET over a "direct memory ac­
cess" channel into the 110 expansion port. 

Future appli cations currently in development phase 
will use PET with a microprocessor-based analog data 
acquisition subsystem on the GPIB. 

• Princeton Applied Rcseorch Corp., Box 2;65, Princeton, NJ 08540. 

CONCLUSIONS �
PET computers are inexpensive, effecti ve GPIB bus con­�
troll ers. Using GPIB instruments, in-house engineering �
development is minimized, and therefore, reduces sys­�
tems cost and implementation time. BASIC program­�
ming is easy and final system program is usually written �
by the experimenter; engineering support will provide �
l/O subprograms either in BASIC or machine language. �

FIGURE3. �
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