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GIMME FIVE! �
BIG FIVE1 THAT IS �
DEFENSE COMMAND 

Several months ago the Kromorfkrom Empire invaded our 
planet and stole some of our newly developed and highly 
efficient "Krotnium" Star Cruiser fuel cells. Your mission is 
to infiltrate the Kromorfkrom Empire and pass yourself off 
as the commanding officer of one of their fuel vessels. 
Eventually you will be discovered and then it's battle time! 
Sound and joystick control make this another winner. 

Cat. No. 3853 Mod. I & Ill, 16K, cass $15.95 
Cat. No. 3854 Mod I & Ill , 32K, disk $19.95 

STELLAR ESCORT 

Five billion light years from Kromorfkrom, Federation 
forces have been at war with the hostile Cretonian Empire. 
Unfortunately, the Cretonians attacked by surprise and now 
your forces are almost out of supplies. It's up to you, the 
Escort fighter pilot, to save the Federation. Sound and 
joystick option are included. 

Cat. No. 3855 Mod I & Ill, 16K, cass $15.95 
Cat. No. 3856 Mod I & Ill , 32K, disk $19.95 

GALAXY INVASION 

Cruel and crafty invaders have been spotted in battle 
formation warping towards Earth. You must quickly 
eliminate the aliens as they swoop down upon you. In­
cludes sound and joystick action. · 

Cat. No. 3847 
Cat. No. 3848 

Mod I & Ill, 16K, cass 
Mod I & Ill, 32K, disk 

$15.95 
$19.95 

ATTACK FORCE 

In ttiis fast-paced machine language game, eight alien 
Ramships are warping toward your ship. You must dodge 
them and fire missiles to destroy them before they get you! 
Sound and Joystick options are included. 

Cat. No. 3849 Mod I & Ill, 16K, cass $15.95 
Cat. No. 3850 Mod I & Ill, 32K, disk $19.95 

ROBOT ATTACK 

Evil robots from the planet Jidya have overtaken one of 
Earth's valuable Space Stations. Space Central is counting 
on YOU to invade the station and conquer the robots. You 
must act quickly and boldly in order to carry out your mis­
sion. ROBOT ATTACK features sound effects and either 
keyboard or joystick control. 

Cat. No. 3851 
Cat. No. 3852 

Mod I & Ill, 16K, Cass. 
Mod I & Ill , 32K, disk 

$15.95 
$19.95 

COSMIC FIGHTER 

Draft those pesky aliens! Your mission is to clear the 
skies of the invading aliens. As soon as space is clear, 
along comes another set. Keep shooting but watch out, 
your fuel is getting low. Good luck. Includes sound and 
joystick capability. 

Cat. No. 3213 Mod I & Ill, 16K, cass $15.95 
Cat. No. 3213 Mod I & Ill, 32K, disk $19.95 

METEOR MISSION 2 

Emergency! Your astronauts are in trouble. You must 
maneuver through the asteroids and meteors in order to 
save your men and get them to the space station. Complete 
with sound and joystick option. 

Cat. No. 3214 Mod I & Ill , 16K, cass $15.95 
Cat. No. 3215 Mod I & Ill , 32K, disk $19.95 

SUPER NOVA 

SUPER NOVA is a fast paced real-time game for one or 
two players. The object is to destroy as many asteroids and 
aliens as possible without getting destroyed. Hitting a large 
asteroid causes it to break into smaller asteroids. Aliens 
and their flagship will appear on the screen and try to shoot 
you out of the sky. 

Cat. No. 3845 Mod I & Ill, 16K, cass $15.95 
Cat. No. 3846 Mod I & Ill , 32K, disk $19.95 

TRISSTICK 
Model I and Model Ill owners may now use a joystick for 

better response in those fast-action programs. The 
TRISSTICK is compatible with all BIG FIVE software and 
comes complete with instructions for easy implementation 
into your own programs. It features the famous Atari 
joystick and plugs right in to your machine. There's no 
modification or wiring needed! 

Cat. No. 3939 Model I $39.95 
Cat. No. 3929 Model Ill $39.95 

"EXTRA SPECIAL" SPECIAL HOW TO ORDER 
Write or phone. Pay by check, MIC, VISA, or COD (add $1.50 forPurchase any three or more BIG FIVE programs COD). (800) 423-5387 (213) 886·9200. Offer expires July 31, 1982.

and take 10% off. Combined with FREE SHIP­ Mention this ad an<;! we pay shipping (UPS ground only). 
HW Electronics 19511 Business Center Dr., Dept. U7, Northrldge,PING offer, it's just too good to be true. CA 91324 

WHEN IN SOUTHERN CALIFORNIA, VISIT OUR RETAIL STORES 

I M/ELEC'Ti{ONICS 
19511 Business Center Dr. 2301 Artesia Blvd. 444 S. Indian 
Northridge, CA 91324 Redondo Beach, CA 90277 Palm Springs, CA 92262 
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Items at random �
The circulation of 80-U.S. Journal 

seems to jump in fits and starts. 
Seems we hold for awhile, then 
make a leap. For example, the July 
issue went to over 5,000 new readers! 
If this happened every month, we'd 
be bumping heads with the big boys 
but fortunately (or is it unfortu­
nately?) it doesn't. 

One thing about printing more 
copies is that our mistakes are 
copied just that many more times. 
Here are some corrections for past 
issues. 

Corrections 
Jerry Latham has written to tell 

us the following: 
"This to inform you of errors in 

the program listings that 
accompanied the first installation 
of my three-part article published in 
your June 1982 issue. The article 
was titled "Checkbook". The errors 
are all (darn it) in the listings. 
Luckily, they are minor and most 
readers will probably fix them on 
their own. But, I owe it to them to 
provide the proper code. 

The first error is in Listing 1; line 
600. The last statement should have 
a comma between the quote mark 
following the filename BUILDALL 
and the V. Examples of the correct 
format are lines 100 through 500. 

The second error is in Listing 3, 
line 10190. The variable called AC in 
the string build command (it is in 
parentheses immediately preceding 
the second plus sign in the line) 
should be variable ZD. 

The third error is in line 10 of 
Listing 4. The FOR. .. NEXT loop is 
set up wrong. The FOR statement in 
that line should read "FOR Y = ZO 
TO Zl:" The Y= was left out. 

Please pass on my apologies for 
any inconvenience this caused. 
They deserve better. I will be typing 
in the code in each of the three 
articles right along with them to 
help catch this type of error. 

An additional note should be 
passed along. Listing 5 (PRINTCK) 
was designed using an Epson MX­
80 without the Graftrax-80 option. I 
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have since added the Graftrax 
option and find that not all of the 
codes are constant. The value in 
location 14312 actually "floats" 
during some operations. This causes 
this routine to give false error 
indications. The 19l=Busy and 
63=Ready status codes are valid. A 
possible quick cure for errors 
encountered is to delete lines 11030 
through 11050 of that listing." 

Then there is another letter from 
David S. Tilton, who wrote the 
NOTES on the Model II in the June 
1982 issue: 

"Why is it that mistakes are 
easiest to detect after they have been 
published? I found mistakes in the 
Model II information published in 
your June issue. A serious mistake 
concerns the address where the 
switch to video occurs. It should be 
F800H to FFFFH and not FF80H to 
FFFFH. If it started at FF80H that 
would provide only 128 bytes, 
nowhere near enough. 

The next error deals with the 
refresh circuitry using wait states to 
hold off the CPU during the refresh 
period. At the time I wrote you I was 
under · the impression that the 
refresh circuitry held off the CPU 
until retrace time. Not so. It only 
holds off the CPU until it has 
finished with the byte that it was 
processing at the moment. Since the 
refresh circuitry must be fast to keep 
up with the scan rate, this is not 
long, maybe a clock cycle or two. 
Even though my fears of excessive 
wait states were groundless, I still 
think that most programmers would 
be better off using the SVC via a 
USR call rather than with patched 
in PEEKs, POKEs, INs and OUTs." 

In the @NEWS Column in June 
1982 reference is made to a new 64K 
board for the Model I. The price 
indicated it was $19.95. This is 
incorrect. The correct price is 
$199.50. 

In our April 1982 issue, page 32, 
the article titled "Un-number" 
makes reference to two program 
listings. Unfortunately, Listing 1 is 
incorrect. It should read: 

65300 P=l7129 
65310 Pl=PEEK(P)+PEEK(P+l)* 

256 
65320 IF PEEK(P+ 2)+PEEK(P+3) 

*256=65300 THEN END 
65330 POKE P+2,0:POKE P+3,0: 

P=Pl:GOT065310 

Name the Company Contest 
We received many really . nice 

suggestions for the name of our book 
division. There were so many, in 
fact, that we are having a hard time 
picking out the one that fits best. We 
had settled on one, but found that it 
was already in use. We are busy 
looking for another. It is a large list 
from which to select. Please hang on 
another month while we make up 
our minds. 

In This Issue 
This is our educational issue. Our 

new editor, Cam Brown, takes a 
hard look at computers in education 
in his editorial. He should know, 
having spent some 15 years in the 
field and teaching computing for the 
last eight years. 

Elsewhere, we have articles for 
the Color Computer, some with 
programs and one that keeps a 
student gradebook. 

We take a look at the new 
Daisywheel printer from Smith­
Corona, the DT-1 Terminal . from 
Radio Shack and yes, I've got a 
Model 16 and give an overview of it. 

There is an article on Super­
monitors, one on the DUMP 
command and one on controlling 
your input commands.on screen. 

Captain 80 is off on his usual 
secret agent adventures and Terry 
Dettmann covers recursive 
programming in his Files and 
Foibles column. 

We are also covering the results of 
our reader survey, taken last April. 
Of course, there is more, but no more 
space to tell about it. 

Our next issue will feature 
graphics for all models. Enjoy this 
one, and we will see you in a month. 
Make yourself a wonderful summer! 

Mike 









Computerize your 
individual educational 
programs 
Hours become minutes when 
computers write IEPs 
Model I/III, 16K and up 

Computers first earned their popularity as "number 
crunchers." They had the ability to boil down vast 
amounts of data into manageable numbers. Their 
computational speed amazed all. Today, computers still 
crunch numbers, but their popularity has spread to 
those who wish to crunch words: word processing. 

Being an educator, I have need to communicate and 
record large amounts of information. This depends 
greatly on words, a field in which computers can now 
assist. More specifically, I ·am a special educator. I work 
with those students who have "special needs" (a term 
which founders of special education left appropriately 
vague). ' 
' My job is to deal with students who cannot benefit 

appropriately from the regular classroom. My 
colleagues and I deal with many different educational 
problems - mental retardation, blindness, deafness, 
learning disabilities, social adjustment ... 

Only a few years ago, the federal government passed 
a law governing special education. As with most areas 
in which the government becomes involved, the burden 
of paperwork multiplied many fold . Public Law 94-142 is 
the law that, among other things, requires an 
Individual Educational Program (IEP) for every special 
education student. Each IEP is divided into goals; each 
goal is divided into a series of short-term instructional 
objectives. 

Wow, what a pile of paperwork! Multiply the number 
of subject (and social) areas by the number of goals, and 
that figure by the number of short-term objectives, and 
you have a nearly full time job without ever meeting 
with the student. To follow the law to the letter requires 
a very unusual person ... or a computer. 

One Teacher's Solution 
I have had an interest in computers since my college 

years back in the 1960s. However, it was not until I 
acquired a TRS-80 in 1978, that I was able to put that 
interest to work helping to solve my paperwork burden. 

Much of the paperwork required for an IEP is 
repetitious. The goal for Johnny is often the same as for 
his classmate, George. The law requires that I delineate 
a set of objectives for each as if the other did not exist. 
16 80-U.S. 'Journal 

Larry Krengel, Elmhurst, IL 
Developing goals is time consuming, but it is done 

two, three, or perhaps four times a year. Short-term 
objectives, however, need to be developed much more 
often if they are to be effective. Weekly would not be 
unusual. 

I have chosen not to hand write short-term objectives, 
but to have the computer write the objectives from a 
sequential library of objectives written for a specific 
subject. 

The IEP Program 
The accompanying program is written in Radio 

Shack Level II BASIC. It allows a teacher to deal with a 
group of five students at a time. Based on a bank of 
standard goals and objectives (listed in the DATA 
statements), he can plan for each student. When the 
objectives have been set, the computer's printer prints 
an "IEP Insructional Objectives" sheet for each 
student. 

These sheets may be kept in a file by date of intended 
completion. On that date, the student's progress can be 
evaluated. A record of the evaluation is made in the 
space provided on the computer printout, using a rating 
scale which appears on each sheet. The completed sheet 
becomes part of the student's permanent file. 

At this point, a new set of objectives can be set. My 
TRS-80 changes hours of work into minutes. To most 
teachers, that means less time for paperwork, more time 
for teaching kids! 

How to Adapt This Program 
My first recommendation is that a teacher develop a 

program for each individual subject area (i.e., one for 
math, one for reading, one for social skills, etc.). Once 
that is done, the teacher needs to develop a logical 
sequence of goals, and for each goal, a sequence of short­
term objectives. The law then requires the teacher to 
state the methods to be used and the criteria for judging 
success. These are then entered as DATA statements, 
beginning at line 8000. I chose to use a different line for 
each objective. For example: 

Goal - To develop better addition skills. 



Objective - Student will learn to carry when adding 
two three-digit numbers. 

Method - Teacher produced worksheets. 

Criteria - 90% success. 

This becomes: 

8010 DATA To develop better addition skills. 
Student will learn to carry when adding two three-digit 
numbers. Teacher produced worksheets. 90% success. 

When these DATA statements have been developed, 
the teacher needs to change the dimension statement in 
line 90 to reflect the number of DATA lines. In lines 100 
and 300, the "FORX= lTO.. " statements need to be 
changed to read all of the DATA lines. If an OS error 
should occur, either the clear statement (line 80) needs to 
have a larger value, or the number of objectives must be 
cut. 

Printer Commands 
The LPRINT statements are written for an Epson 

MX-80. These should work appropriately for most 
similar printers. The IEP Objective sheet is printed 
using expanded, condensed and standard print sizes. 
Where it is possible, the emphasized print is used 
(causing the dot matrix letters to look more like letter 
quality). 

Most teachers entered education because of the desire 
to teach children ... that makes sense. The burden of 
paperwork which weighs heavily on many (particularly 
special educators) can and should be, eased by the use of 
computers. With the sharp upswing in the number of 
computers in schools of all' levels, the teacher's burden 
should be eased by the use of this tool. The development 
of Short-term Instructional Objectives is one place 
where the computer can make a significant difference. 

Program Listing 
for I.E.P. 

80 CLEAR5000 
90 DIM G$(20),0$(20),M$(20),C$(20) 
100 FORX=lT020:RFAOO$ (X) ,0$ (X) IM$ (X) ,C$ 

(X) :NEXT 
110 CLS 
120 INPlJr"enter beginning date(M/Y) II 

;BD$ 
II130 INPur" enter ending date 

;ED$ 
140 INPlJr"enter name of implementer - " 

;IM$ 
150 INPlJr" implementer's title II 

;IT$ 
160 CLS 
170 PRINT"would you like a copy of the 

library of goals? y/n"; 
180 A$=INKEY$ 

Computerize IEPs 

190 IF(A$=11 n11 )OR(A$="N" )A$= 1111 :GOT0500 
200 IF(A$="y" )OR(A$="Y" )A$= 1111 :GO'I'0300 
210 GOT0180 
300 FORX=lT020 
305 IFG$(X)=""OOID500 
310 LPRINTX; II II ;G$ (X) 
320 LPRINT'TAB(S)"short term objective:" 

330 LPRINTrAB(l0)0$(X) 
340 LPIUNTCHR$ (10)TAB( 5) "method: 11 

350 LPRINTrAB(l0)M$(X) 
360 LPRINTCHR$ (10)'rAB( 5) "success criter 
· ia:" 

370 LPRIN'I"rAB(l0)C$(X) 
380 Ll?RINTCHR$ ( 10) CHR$ ( 10 ) 
390 IFX/5=INT(X/5 )LPRINTCHR$ ( 12) 
400 NC"'X'r 
500 CLS 
510 PRINT"you may enter as many as 5 st 

udents at one time . 11 :PRINT11 (just 
enter to print IEP's already entered 

) ":PRINT 
515 FDRX=lT05 
520 PRINT:PRINT"enter name of student n 

urnl)er ";X; : INPlJrS$ (X) 
525 IFS$(X)=""GOT02000 
530 PRINT"you may enter as many as 5 go 

als per student.":PRINT 
540 INPUT"enter goal #I - ";H(X) :IFH(X) 

=0:J(X)=0:K(X)=0:L(X)=0:I(X)=0:GOT059 
0 

550 INPlJr"enter goal #2 - ";I(X):IFI(X) 
=0:J(X)=0:K(X)=0:L(X)=0:GaI'0590 

560 INPlJr"enter goal #3 - ";J(X):IFJ(X) 
=0:K(X)=0:L(X)=0:GOT0590 

570 INPlJr"enter goal #4 - ";K(X):IFK(X) 
=0:L(X)=0:GOT0590 

580 INPur"enter goal #5 - ";L(X) 
590 PRINT:PRINT"all correct (y/n)?" . 
600 A$=INKEY$ 
610 IFA$=11y 11 :A$=1111 :GOT01000 
620 . IFA$=11 n":CLS:A$=1111 :GOT0520 
630 GCYI'0600 
1000 CLS:NEXT 
2000 LPRINTCHR$(27)CHR$(69)CHR$(10)CHR$ 

(10) 
2010 PRINT"enter When the printer is re 

ady": INPU'IW 
2020 CLS 
2030 FORX=lT0.5 
2040 IFS$(X)=""GOT03000 
2050 CLS:PRINT"nCM printing student num 

ber ";X 
2060 LPRINTCHR$ ( 14 )TAB( 4) 11 I.E. P. INSTRl' 

CTIONAL OBJECTIVES" 
2070 LPRINTCHR$ (10) "STUDENT - II; 8$ (X) ; T 

AB(50)BD$; II TO 11 ;ED$ 
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A whole new generation of Epson MX printers 
has just arrived. And while they share the family 
traits that made Epson famous -- like unequalled 
reliability and ultra-fine printing- they've got a 
lot more of what it takes to be a legend. 

For instance, they've got a few extra type styles. 
Sixty-six, to be exact, including italics, a handy 
subscript and superscript for scientific notation, 
and enough international symbols to print most 
Western languages. 

20 80-U.S. Journal 

What's more, on the new-generation MX-80, 
MX-80 FIT and MX-100, you get GRAFTRAX­
Plus dot addressable graphics. Standard. So now 
you can have precision to rival plotters in a reli­
able Epson printer . Not to mention true back­
space, software printer reset, and programmable 
form length, horizontal tab and right margin. 

All in all, they've got the features that make 
them destined for stardom. But the best part is 
that beneath this software bonanza beats the 
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Gradeboolc 

report cards are handed in, and it becomes evident that 
a program must be able to take into account a variable 
number of grades. 

I should also point out how the second and third 
problems react with each other. If you have a program 
that allows a variable number of grades, and also one in 
which every grade must be assigned a weight, the 
weight of each grade must be input for each individual 
student. For example, if student A has 10 assignments 
(and assuming the teacher wants to weigh each grade 
equally), each grade would be assigned a weight of 10 
percent. But if student B only had to do nine 
assignments, the teacher has to input a weight of 11.11 
percent for each grade. 

The example above assumes that a teacher wants 
each grade to count equally. If different grades were to 
be assigned different weights, and different kids did 
different assignments, a teacher would then be locked 
into calculating different percentage weights for each 
student. It would be just as easy to forget about the 
weights and run all the grades right through the 
calculator. 

The Decision 
With no software available that performed exactly as 

I wanted, I decided I would have to make my own. After 
some careful thought, I decided that the program should 
incorporate the following parameters: 

(1) The program must be fast and easy to operate, 
using the hardware that I now have. 

(2) The student names and grades should be part of 
the program, incorporated into DATA statements. 
DATA statements were chosen because I don't have a 
disk drive, and cassette files are just too slow. 

(3) The program must allow for a number of different 
categories of grades (i.e., homework, labs, reports, 
quizzes, tests, etc.) 

(4) The program must be flexible enough to allow for 
a weighting of grades, but not so inflexible that the 
weighting has to be calculated for every single grade. 

(5) The program must allow for a variable number of 
grades per category for each student. 

(6) The averages should show on the CRT and dump 
to the printer. 

(7) Not only should the program be used to calculate 
individual marking period averages, but it should also 
serve as a vehicle to store those marking period grades 
until the end of the year. In that way, they can be used, 
with input of ' the final exam grade, to calculate the 
students final average. 

(8) The student grades must be easy to update. 

The Program 
With the above parameters in mind, the program I've 

designed is shown in the listing. The program is 
relatively straightforward with a number of REMarks 
to help you follow the flow. There are several important 
sections of the program that need to be discussed, as 
they directly control the end product. 

The first thing you should notice are the DATA 
statements (the names and grades are fictitious in order 
to protect the innocent). There are two DATA lines for 
each student and they may look like the following 

A powerful information 
processing system that 

interfaces text processing and 
data management. 

Users have praised Midwest Data System’s • 
Auto-Writer for Its unique, versatile approach 

to data base management. 

Now DATA-WRITER does even more: 
� New Data Entry program to c reate your data base or add 
records to an existing data base. It has error checking 
features and supports both fixed and variable length fields. 

� New File Editor lets you edit your data base without an 
independent word processor. Or. if you prefer. use your own 
word processor (Electric Penc il. Lazy Writer or Scripsit) to 
create and edit your data base. 

� New Field Manager that lets you add. delete. re-order or 
append fields and merge or split data bases. 

� New interactive. double-precision Math program that 
processes up to 20 equations of up to 255 characters using 
numbers you enter and your data base field labels. It in- . 
eludes an in-memory scratch pad to store temporary val- • 
ues. Insert them into other equations for a cascade of in›
creasingly complex mathematical statements. Store your 
series of equations on disk as procedure files to use any 
time you need them. 

� New two-level Sort that enables you to use nested sorts 
for complex ordering of data files. Sort on any field, without 
having previously designated it as a key. 

� New Mailing Label program that allows you to print mul›
tiple labels from one to four across and to insert a variable 
from the keyboard or a fixed message on every label. 

� Form Letter processor that allows you to insert data from 
your data base into a form letter or contract. 

� Report Generator for columnar tabulations with auto›
matic headings, pagination. totals and subtotals. and 
sophisticated formatting control. DATA-WRITER’S unique 
flexibility enables you to modify your report format as you 
wish. without the need to scrap it and start fresh. 

� Powerful Select-If command that lets you define a subset 
of your data base. New instring selection capabilities. With 
Select-If and Sort. you can create dozens of new data 
bases for specific purposes. 

� Statistical check on your data base to locate data entry 
errors. Stats also reports maximum entered data length for 
each defined field, a tremendous aid when designing a 
report. • 

DATA-WRITER is both powerful and easy to use. It has speed �
and versatility not available in any so-called data base �
management system. As one Auto-Writer user said. "Why �
hasn’t someone done this before!" �

For the TRS-80 Model I/Ill ( 48K. 2 disk drives, lower case �
required). Available at your favorite software store. or order �
from SOftware Options, 19 Rector Street. New York. N.Y. �
10006. 212-785-8285. Toll-free order llne: 800-221-1624. �
Price: $125 (plus S3 per order shipping and handling). New �
York State residents add sales tax. Visa/ �
Mastercard accepted. � A#13 

OPTIONS INC � 
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Gradeboolc 

example. 

3000 DATA ANDERSON,80,90,83,1,1,74,85,1,92,1 

3005 DATA 70,80,85 

The DATA statement line numbers that end in zero 
contain the student's name and current grades for the 
marking period. The number 1 is a flag to the computer 
that separates one category of grades (with a certain 
weight) from another category of grades. 

In this particular example, student Anderson has 
completed three homework assignments (grades of 80, 
90 and 83), not yet completed his project (and thus no 
grade between the ls), two lab experiment grades, and 
one test grade. 

.The second DATA statement (or the ones ending in 
five) contains student Anderson's averages for the 
previous three marking periods. The marking period 
grades in line 3000 will be used to calculate the fourth 
marking period average. 

You can actually have from one to ten different 
categories of grades in line 3000 (a category being such 
things as homework assignments, quizzes, laboratory 
experiments, projects, tests, independent study, extra 
credit, etc.). The only drawback is that every student 
must have the same number of categories of grades in 
his DATA line (in other words, each line must have the 
same number of ls). The saving grace is that you do not 
have to record marks into each category. 

In the example using student Anderson, he hasn't 
done the project yet, so there is no grade recorded in that 
category. Lines 1020 - 1040 take care of the percentage 
weights assigned to categories where there is no grade 
yet. 

If the empty category is anywhere on the DATA line, 
except in the last position, line 1020 recognizes that fact 

· and automatically assigns that empty category weight 
to the next used category. In that way, student 
Anderson is not penalized because he didn't need to 
hand in his project yet. The percentage weight assigned 
originally td the project is just added to the next 
category (in this case the lab grades). 

If the last category is empty of grades, then lines 1030 
and 1040 automatically add that percentage weight into 
the students total grade up to that point. This, again, 
does not penalize the student. 

On the other hand, if student Anderson fails to 
complete his project by the prescribed date, then I would 
put a grade of zero between those ls. The computer 
would read the zero, and multiply it by the percentage 
weight. This would penalize student Anderson as he 
may end up with, say, 20 percent of his grade based on a 
zero. 

Lines 390 - 480 control the input of weights for each 
category, and line 2230 reminds me what each category 
is, and the order that they are in. If you know that 
certain categories may have no grades in them, care 

. should be taken in their alignment so that the weight of 
an unused category is added to the category you desire. 

Why Two DATA Lines? 
There are two DATA lines for each student, to save me 
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some additional time. At the beginning of each new 
marking period, all I will have to do is some quick 
EDITing to get started. I'll HACK away all of the old 
grades, and put in any new marks for the next marking 
period. I will then EDIT line 3005 by EXTENDING it to 
include the fourth marking period average. 

If both sets of grades were on the same line, the 
EDITing would be more time consuming, because I 
would have to take care to DELETE only classwork 
grades, and not marking period averages. 

Modifications 
As the program is written, you can have from zero to 

•25 marks in each category of grades. This is controlled 
by line 990, and this upper limit can be changed to any 
number you wish. I used 25, because I doubt that I will 
ever have more than 25 grades in any one category. 

1f you have less (or more) than six marking periods in 
your school year, you will have to make the necessary 
modifications in lines 1370 - 1460 (which read the 
appropriate number of marking period averages). You 
would also have to modify the GOSUB in line ll80 
which reads the six marking period averages at the end 
of the year. 

If you have other than six marking periods, line 1200 
would need to be changed to add together the 
appropriate number of marking periods and divide 
them by that number. You would also need to modify the 
PRINT#-2 statements in lines 790, 800, 1560-1620, 1670 
and 1780. 

Line 1270 calculates the student's final average and is 
based on two-thirds of his marking period average (I) 
and one-third ofhis final exam score (L). This line would 
need to be changed if your school uses a different 
formula to calculate a final average. 

The End Result 
In addition to the display on the CRT, there are two 

types of printouts that result from this program. Figure 
I, is a typical printout showing the current marking 
period averages for each student. Next to that grade, is a 
space for any comments you may wish to make 
regarding that student or his grade (absent, incomplete 
work, etc.). The student's previous marking period 
averages are also shown so that you can note any 
progress (or lack of progress) the student is making. 

The second printout, Figure 2, will be used only at the 
end of the year. You see the student's name, his six 
marking period averages, his final exam score (which 
must be input), and his final average. 

The display on the CRT shows the student's name 
and average, and if the student's grade is below 65 
percent (a failing grade in my district), his grade is 
underlined in red and a sound is generated by the 
computer to call your attention to it. Lines 1500, 1520, 
1640 and 1670 control these features and can be 
modified to fit your own particular situation. 

The Highlights 
This program offers several nice features that make 

using it very convenient. . 
(1) It uses a weighted grade feature, but the weights 





















Daisywheel printer 
for under $900 

Evaluation of the Smith-Corona 
daisywheel printer 

Mike Schmidt, Publisher 

The da isy whcel printer mnrket ha!:l been a hlC' , up to for the TP· 1. O ne is a Cen tro ni cs compati ble parall el 
now. to hold prices a t least in the neighborhood of in tf' rfoce and the other is a n RS2:12 seri a l interface. 
s ixteen hundred plu s doll ars . Rf'ce ntly, th e So me of th e features of the TP-1 daisy wheel 
Smi th-Coro n a Compa ny m ade a n printer a re progra mtnnhl e m a rgin s, 
announcement of a n under $900 t<-1b setti ngs , a uto-underlin e a nd top 
daisyw heel pri nter. This sounded of form . Progra mm a ble margins 
too good to be t ru e, so we a llow the us er to set a nd 
ordered one and chf'c ked it r r le ase margi n s un d e r 
out . Here is what we fu und . progra m control. Ta bs may 

Th e Smi t h -Co ron a be set by moving the print­
printer i!:l des ign a ted th e er ca rri age to the des ired 
TP- l. It is a microproces­ point a n d sending a n 
s or rn ntro lled . full y­ .ASC II DC2 character. 

f o r m e d c h a r ac t e r An ASCII DC4 ch arac­
(da isywheel) printer . It ter will remove a ta b 

It is compatible with all set. Auto-underline is 
of the major mi crocom­ en abled by sending a n 
puter systems in today's AS CII EM ch a ract r r 
ma rk et. Alth ough pri · (H ex 19) . Th e EM ch arac­

ma rily design ed as a high ­ ter puts th e printer into a n 

qu a lity word process ing un derlin e mode, a ll cha rac­

printer, it can a lso br utili zed • ters printed fo llowin g receipt 

as a gen eral purpose printer. of the E M character will he 

The TP-1 printer is avail abl e in underlin ed . Receipt of a nother 

two basic versions, a 10-pitch , which ASCII EM character will h alt the 

gives a 10r1-ch aracter line; or a 12-pitch und er line mode an d return the printer 
version , whi ch expa nds the printable lin e to norm a l. Top of form is under control of the 

length to 126 ch aracters . top of for m switch , located on the front pa nel of the 
Th re are two standard interfaces presen t ly a vaila ble printer. Th e operator can set top of form a t any loca tion 
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Printer evaluation �

on a page. When this has been done, 
the printer will be sensitive to the 
ASCII FF (form feed) character and 
any time it is received by the printer, 
will advance the page to top of form 
position . 

The TP-1 uses standard SCM 
supplies and ribbon cassettes. Only 
detented daisywheel elements can 
be used in this printer. The print 
quality is excellent. The print speed 
averages 12 characters per second. 

The standard 128 ASCII 
character set is supported by the TP­
1. The unit prints 88 of these 
characters, those remaining are 
either control characters or are 
ignored by the printer. From the 
point of view of the computerist, the 
most notable of the missing 
characters were the "greater than," 
"less than," "up-arrow" and a 
slashed zero. We discussed these 
essential characters with Mr. 
Daniel McCarthy, Vice President of 
Special Market Sales at SCM. He 
has subsequently informed us that a 
new print wheel with additional 
ASCII characters is in the works. 
Availability to be announced. 

The printer handles single sheet 
or fan fold paper. An optional 
tractor feed will be available but 
was not included for this evaluation. 
The printer will handle multiple 
copy documents or forms up to a 
maximum thickness of .022 inches. 
It has a manual "fine adjustment" 
line spacing which allows precise 
alignment for forms. 

The TP-1 is very small and 
lightweight (20 lbs.) It was designed 
for desktop or tabletop use. Its small 
"footprint" allows it to fit in places 
where some competitive printers 
will not. It is 6.5 inches high, 19.5 
inches wide and 13.5 inches deep. 

The TP-1 has the following 
controls: 

Top of form 
Impression control 
Manual paper release 
Manual paper advance 
Paper position indicator 
Line spacing 
Hammer release 
On/ Off switch 
The TP-1 platten allows paper up 

to 13 inches wide (33 cm). Our only 
question here was why not go 
another inch and a half and use 
standard computer output paper? 
Mr. McCarthy told us the platten 
36 · 80-U.S. Journal 

was a standard typewriter platten. 
(Perhaps they are saving this 
feature for a model TP-2?). 

The life of the printer is estimated 
to be between 30 and 40 million 
characters with periodic preventi­
tive maintenance. The daisywheel 
is expected to last 2.5 million 
characters . Single-strike film 
ribbons are good for about 57,000 
characters. Multi-strike and long 
life fabric ribbons should go for 
about 250,000 characters. The mean 
time between failure on the printer 
is 10 million characters and the 
average repair time is one hour. 
These figures are taken from the 
manufacturer's specification sheet. 

The printer utilizes the same 
ribbon cassettes as the Typetronic 
typewriter. The only difference in 
the printer is that the ribbon lift 
mechanism has been removed in the 
printer so the printer cannot support 
two-color printing or correction 

tape. Used as a word processor, 
there should be little need for 
correction tape. 

Presently ,eight typestyles are 
available: five for the 10-pitch and 
three for the 12-pitch. Additional 
print wheels will be announced 
shortly. 

Our overall impression of this 
printer is excellent. True, its speed is 
such that continuous, heavy-duty 
printing would be out of the 
question. For occasional word 
processing and listing of programs 
for the home or small office 
computerist however, it is an 
exceptional bargain. • 

Manufacturer's suggested retail 
price of the TP-1 daisy wheel printer 
is $895. Additional information 
available from Smith-Corona at 65 
Locust Avenue, New Canaan, CT 
06840. 

Marking Smith-Corona's entrance into the data and word processing fields, the new 
Smith-Corona TP-1 text printer utilizes advanced electronic technology. It offers the 
user the benefits of a dependable, high-quality printer at about half the price of other 
daisywheel printers. 



















There's a wealth of good information 
in these 

BACK ISSUES �
of 

80-U.S. Journal! �

May/Jun 1979 
String packing techniques 

exposed. 
Program to determine analyt 

ical or intuitive functions of 
the brain. 

How to win NIM-type games. 
Produce sound with your 

TRS-80. 

Jul/ Aug 1979 
How to create fast graphics. 
Lifeboat - a game program . 
How to renew lost programs. 
A no-hardware lowercase mod. 

Nov/ Dec 1979 
Function grapher/ root finder 

program. 
Home heat loss program. 
Hydraulic piston calculation 

program. 
Restoring killed disk files. 
How to do fast sorts. 

May/Jun 1981 
Line packing techniques. 
How to use "PRINT USING ." 
Animation and the TRS-80. 
Space Marauder - a game 

program. 

Jul/ Aug 1981 
Descending lower case for 

Model I. 
Sundance - game for Model I, 

III and CC. 
A student timetable program. 
Easy tape loading for Model I. 

Sep/Oct 1981 
Keyword search - database 

program. 
Computer a retail installment 

contract. 
The vertical mill : a 3-D plotter? 
Gameshow simulation. 

Nov/Dec 1981 
A comparison shopper 

program. 
Program using only 4 BASIC 

statements. 
Scrabble on the TRS-80. 
Real time clock construction. 
Pocket Computer biorhythms 

program. 
Supergraph math functions 

program. 

Feb 1982 
Auto tape save program. 
Tic Tac Toe - game program .. 
Make posters with your 

TRS-80. 
Hard disk evaluation. 
Double precision function 

routines. 
Voice actuated control for 

TRS-80. 

May/Jun 1980 
Telecommunications with 

the TRS-80. 
Programming technique with 

BASIC game programs. 
Produce sound with BASIC 

programs. 

Nov/ Dec 1980 
Simple payroll program. 
Digital plotter interface. 
A different maze program. 
How to produce keyboard 

typeahead. 

Please send the following back issues postpaid: 
D May/Jun 1979 D May/ Jun 1980 D Jul/ Aug 1981 
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Meet the Supermonitors �

Make Ao Lo programming easy �

Model I/III 

If you started doing assembly 
language programming on the TRS­
80 a couple of years ago, and if you 
are like many users, you may still be 
using T-BUG and RSM-2 to debug 
your programs. Radio Shack's T­
B UG was the first monitor 
available, and it provided a 
valuable register display, but it 
would not disassemble a machine 
language program. Small System 
Software soon filled that gap by 
supplying its RSM series of 
monitors, which offered many other 
useful features, in addition to 
disassembly. You may well have 
been quite satisfied with what you 
have been using. Ifso, you are in for 
a surprise. 

The new monitors on the market 
are highly sophisticated and 
extremely powerful. You can greatly 
shorten the time it takes to get your 
program debugged and running. 
Moreover, some of them make 
learning assembly language easier 
than ever before. This article will 
outline their features and indicate 
their advantages and limitations, 
as well as the various purposes for 
which they might be used. 

First, let's get clear on some terms. 
A disassembler is a program that 
will take a machine language 
program consisting of hex bytes, 
and translate it into the mnemonics 
of assembly language, which are 
much easier to understand. Instead 
of CD0050, you get CALL 5000H, 
which is like a GOSUB command in 

BASIC. 
A debugger examines a program 

that you have written, with the aim 
of helping you to find out why it 
doesn't work. Typically, it contains 
many routines to serve this end, 
such as search, convert hex to 
ASCII, examine registers , chang.e 
memory or registers , trace, etc. the 
TRON function (trace on) of BASIC 
is an example of a debugging 
routine. 

Finally, monitor is a more general 
term that often combines 
disassembly and debugging 
routines, and which sometimes 
includes additional utilities (e.g., 
tape loading and tape reading 
routines). These various distinc­
tions are important. Which monitor 
is best for you depends partly upon 
what you want to use it for. 

Disassemblers play a part in 
debugging, but they also have a 
somewhat different use. Undocu­
mented machine language 
programs are notoriously difficult to 
understand. If you failed to 
document a program that you wrote 
yourself, after a month or two of not 
using it, you are apt to have 
considerable difficulty understand­
ing how it works! Given this, 
imagine how difficult it is to make 
serise out of an undocumented 
program written by someone else! 
Yet, we often are motivated to do 
this because we want to make some 
changes. Perhaps you want to 
modify SCRIPSIT so that you can 

Paul F. Secord, Houston, TX 

send commands to the printer that 
will change type fonts . Whatever 
the reason, disassembly ofmachirie 
language into Z-80 mnemonic 
instructions is the first step. 

The general purpose monitors 
reviewed here are: MICROMIND, 
STEP-80, TASMON, ULTRA-MON, 
SUPERSTEP and BUGOUT-PRO. 
Two earlier versions of BUGOUT 
are also available at lower prices. 
They have many of the features o'f 
BUGOUT/ PRO, but are not 
relocatable, they lack search and a 
few other features. All references, 
from this point on, to BUGOUT 
should be taken to mean 
BUGOUT/ PRO. These six are the 
best general purpose monitors that'! 
have been able to find for tape/ disk 
users who have either 'fRS-80 Model 
I or III. Table 1 provides some 
general information concerning 
their cost and vendor sources. 

The specialized TLDIS disassem­
bler (Instant Software) and 
MISOSYS Disassembler 1.2 (Acorn 
Software) are not covered here 
because they are designed only for 
disassembling, not for debugging. 
Several general purpose monitors 
are not reviewed because of serious 
deficiencies. 

Radio Shack's new DEBUG for 
Model I/III tape users is far more 
powerful than T-BUG. But alas, it is 
located at 4200H to 49FFH, and will 
interfere with many programs 
because it is not relocatable. Worse 
yet, to use DEBUG, .Model I users 
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::l Supermonitors --------------------------- ›

have to keep the Expansion 
Interface turned offi 

Howe Software’s Monitor 3 does 
not have "single step," and the 
otherwise excellent X-BUG does not 
have a disassembler. Microsoft’s 
excellent Z-BUG can be purchased 
only with their Editor-Assembler 
Plus. Although at $29.95, the whole 
package is a steal, Z-BUG is not 
relocatable. 

The six monitors reviewed have 
none of these limitations. 
MICROMIND is designed only for 
the Model I, but the other five 
monitors are suitable for either the 
Model I or III. All can be used with 
disk or tape. 

Common Features of �
General Purpose Monitors �

Let’s look at the. features that are 
common to most general purpose 
monitors. Following that, I will 
discuss the special features of each 
of the monitors, including some 
unique innovations. 

Register Displays 
All of the monitors display the 

contents of the registers (AF, BC, 
DE, HL, IX and IY), as well as the 
alternate, or prime set (AF\ etc.). 
They also include the program 
counter with the address of the 
instruction currently pointed to, the 
stack showing the address at the 
top, and the state of each of the 
flags. Additional information is 
provided. For example, registers 
often contain an address which in 
memory holds a: byte of information 
or another address. MICROMIND 
shows this byte for each register. 
STEP80 displays such contents for 
HL and for each address given in Z›
80 instructions. TASMON shows 
such contents only for the address in 
HL, but ULTRA-MON, SUPER›
STEP, and BUGOUT provide full 
screen displays with a great deal of 
extra information, along with 
additional display windows, or 
blocks, that can be called up as 
needed. Displays for SUPERSTEP 
and BUGOUT are discussed in the 
last section . 

Breakpointing 
Breakpointing is similar to 

inserting a STOP command in a 
BASIC program, in order to 
determine .whether (at that point) 
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what is supposed to happen actually 
has taken place. For example, if an 
instruction should have been 
printed on the screen, but it’s not 
there, you know that something is 
wrong with that part of the 
program. All of the monitors 
reviewed here include breakpoint›
ing. It’s also especially valuable for 
executing part of a program at 
normal speed in order to quickly 
reach a suspected bug. 

Single Stepping 
The most powerful routine for 

finding bugs is single stepping, and 
the absence of this feature in T-BUG 
and the RSM monitors is their most 
serious limitation. Single stepping 
is typically used when you have an 
especially ornery bug that refuses to 
be trapped. It also is a great tutoring 
aid for learning assembly language. 
This routine executes one program 
statement at a time, and pauses 
until commanded to execute the 
next statement in order. During that 
pause, you can examine what has 
happened by looking at register and 
block displays, and you can change 
any element in RAM, or in the 
registers. In that way you can find 

•out exactly what is going on at each 
point in the program. 

An especially valuable feature of 
all of these monitors is that, while 
single stepping, they "remember" 
their place. You can stop single 
stepping to examine or change 
registers or memory, and then 
automatically return to where you 
left single stepping. 

You might think that single 
stepping through an entire program 
would be very instructive, and that 
it would easily identify all bugs. You 
would be right, except that it would 
take an enormous amount of time. 
Most programs involve many 
repetitions of instructions, so that 
tens of thousands of instructions are 
apt to be executed: A simple delay 
loop for holding a display on the 
screen for 60 seconds might, itself, 
execute thousands of instructions. 
Looking at an entire program, one 
instruction at a time, is much too 
tedious. 

One way around this problem is to 
insert breakpoints just before 
suspected bugs. This allows 
execution at full speed to the 
breakpoint; then single stepping 

can be used to explore only problem 
areas. Other powerful routines have 
been devised to make single 
stepping more efficient, such as 
variable speed stepping and 
executing calls to subroutines at full 
speed. Stepping automatically from 
instruction to instruction at a 
convenient speed set by you is 
another helpful feature. All of the 
monitors reviewed permit 
automatic stepping at various 
speeds. 

Execution of Calls, 
Jumps and RSTs 

A feature associated with single 
stepping pertains to calls, and other 
branch points like conditional 
jumps. When stepping automatical›
ly at slow motion speeds, it is 
sometimes desirable to pause at 
branch points or calls. MICRO›
MIND and STEP80 do this. By 
holding down a key, -MICROMIND 
and STEP80 have the option of 
rapidly stepping through (at about 
100 instructions per second) all non›
branching instructions, always 
stopping for calls , jumps and RSTs. 
The other monitors do not have this 
manual option (except by setting 
breakpoints), but all have variable 
speed automatic execution while 
single stepping. 

In a sense, stopping at branch 
points is like having automatic 
breakpoints which do not have to be 
set or removed. For example, you 
may wish to see whether the 
registers have the proper contents 
before entering a particular 
subroutine. If you know that the 
subroutine is right, you would want 
to execute it at full speed, then 
return to single stepping. The 
subroutine call might be to ROM, 
and it might contain a delay loop. To 
single step through such a 
subroutine would be extremely 
tedious and non-informative. The 
ability to execute the subrouti;ne 
immediately is a powerful aid. 

All of the other monitors have the 
option of either stepping through 
one instruction at a time, or 
executing calls in full (including 
calls within the calling routine). 
Full execution is invaluable for 
going rapidly through a long, 
unfamiliar program, in order to 
determine its general structure. 
With it, you can very quickly 



















PLEASE ANSWER THESE 5 OUESTIONS 
YES NO 

1. Do you have information that must be kept organized and 
accessible? ..................... . ............... · · · · · · · · 

2. Do you ever need to perform statistical analyses? ..... · · · · · · · · 
3. Would you like to have a tool that will allow you grea ter flexibi li ty 

in managing your own or your company's money? ..... · · · · · · · · 
4. Could you use a mail list program that will be easy to u.se, 

maintain an unlimited number of names, allow you great sorting 
flexibility, and even interact with a word processor? ........ · · · · 

5. Do you own or have access to a TRS-80 microcomputer? .. .. . 

It you answered "yes" to any of these questions, we can be of assistance to 
you. Our Maxi Series of applications programs are designed to give you maximum 
versatility with a minimum of hassle. These programs were created for business use, 
but you 'll find yourself using them for personal applications as well. 

Thorough support - Of course, each program comes with in-depth, user­
oriented documentation. and is menu-driven to make it easy to use. When necessary, 
the Maxi programs are compatible with each other, and, whenever pertinent, are 
interactive with the major word processing and spreadsheet programs published by 
other manufacturers. Also. we maintain a telephone support line to provide you with 
any assistance you might require.••••• •1awa.-by Dale Kubler 91GXI Cr• by Dale Kubler 

(Check Register Accounting System) 

DD 
c '1 

D 

Maxi Manager is a remarkable data base manager. Its fast 
machine language sort complements its large data storage capacity. 
The sophistication of its data entry. management. and printing capa­
bilities makes Maxi Manager a versatile tool for many applications. 

The program now Includes Max i Utility. which allows you to 
rescue files on diskettes that have been damaged by excessive wear or 
misuse and lets you expand. add. or delete fields from an existing data 
base. Let the unmatched capabilities of Maxi Manager handle your 
data management! 

Maxi Gras is a system that will computerize check writing, 
recording and analysis for business and personal finance. The system 
features 223 mcome and expense accounts. each of which will handle 
an unflmited number of transactions. Extensive register and report 
printing capabilitles make Maxi GRAS an indispensible tool for 
managing money effectively. i 

Model I & Model Ill. Minimum 1 disk drive required 012·0196 $149.99 

'lllla•f ...,, by Dale Kubler 
Maxi Mail Is a powerful mail list management system that · 

1. Is easy to use. 
2. Has virtually unlimlled storage capaci ty. 
3. Interfaces with the major word processors to generate form 

letters and other text. 
4. Prints, mailing labels up to four-across in any format desired. 
5. Has wtually unlimited coding capabili ties w ith thirteen fields of 

information for each record. 
Maxi Mail is the most sophisticated user-oriented mail list 

program available. 
TAs-«> Model Ill only. 2 disk drlYH required . . . . . . 012­0148 $99.95 

Model I & Model Ill. Minimum 2 drives required . 012·0145 1119.95 

Max i Star is the most useful statistical analysis package c:n the 
market today. It was developed to allow max imum flexib ili ty In 
designmg customized analysis. Max i Stat handles the three ma in 
componen ts of statistical analysis: 

1. Complete menu-driven codebook c reat ion and editing. 
2. Menu-assis ted data entry. 
3. User-created cont rol files to describe the statistical analyses to 

be performed and printed out on the variables of your choice. 
Model I & Model Ill. Minimum 2 drlYe1 required .... 012·0153 11 119.95 

Send $1.00 tor our 16 page booklet 
"Getting The Most From Your 
Micro" All 16 pages are packed with 
lndepth explanations and printout 
samples from the Maxi Serles ol ap­
plications programs. 
TH• llUBIN•SS DIVISION 
BOX 3435 
LONGWOOD, FL 32750 
(305) 830-8194 
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TWO SYSTEMS IN ONE ·FREIDOM OP CHOI"' SEE YOUR LOCAL 
Run CP/M application 
programs in addition to 
TRSDOS 
IN DUSTRY STANDARD 
Enter the world of powerful 
CP/M application programs; 
WordStar, dBase II, etc. 
OPEN AND SHUT CASE 
EASY to install, plug-in 
boards; no wires or trac:;es to 
cut; no soldering . 
TECHNI CAL BACKGROUND 
Over 50 years of high 
technology experience ... from 
Maxi's to Micro's ... both . 
Hardware and Software. 

TS/OS (our powerful Z·SO 
code operating system) and 
CP/M 2.2 if you choose. 

• Dealer Inquiries Invited 
• Six M onth Warranty 
• 30 Doy Money Back 

Guarantee 

MANUAL . . . ...$25.00 

Call us for in formation about 
our large se lection of CP!M 
appl ication p rograms. 

DEALER OR CALL 
TOLL FREE 

. 1-800-523-4067 
In Pennsylvania call 

(215} 569-2381 
TRS-80 is a registered trademark of 

Tandy Corp. 
LNW-80 is o registered trademark of 

LNW Research Corporation 
PMC 80,81 is a registered trademark of 

Personal Microcomputer Inc. 
TRSDOS is a registered trademark of 

Tandy Corp. · 
CP!M is o re.gistered trademark of Digital 

Research Inc. 
WordStar is a reg_istered trademark of 

Micro-Pro Int. Corp. 
dBase II is a registered trademark of 

Ashton-Tate 

Freedom Technology International 
119 North 18th·Street, Philadelphia, PA 19103 
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