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The expanding horizon of office and home use of 
new communications and data services tying smart 
terminals into networks through telecommunications 
links makes the world need a high speed terminal 
program. 
Busy computers shouldn’t have to wait for data simply 
because an old fashioned link can ’t handle today 
and tomorrow’s telecommunications. Slow terminal 
telecommunicatipns can stand the smart operator’s 
world on its ear. 
Into today’s fast paced world, Micro Systems Software 
presents MicroTerm, the first truly high speed terminal 
for this inquisitive world. Some computers can run 
at up to 4800 baud null-free (9600 in some direct›
connect applications). 
MicroTerm enables you to do more in less time, in 
both ASCII and the new "error-free" direct file mode. 
Its unique Macro-Key function allows you to have 
10 user-defined keys that transmit up to 64 characters 
at a single stroke. You can even dial a phone number 
and transmit the buffer at a specified time com›
pletely unattended by the operator. 
And while Micro Term improves your computer’s 
"ears" by outperforming any other telecommunica›

tions terminal program, its low price won ’t take a bite �
from your bit budget. It’s only $79.95 retail. �
You can ’t lose with MicroTerm’s features, performance, �
price, documentation, or support. �
It’s the only terminal program enabling you to continue �
operations in the command mode while receiving �
additional data through the RS232 cable. And you �
can adjust video width , turn on the printer, open the �
buffer and do many other things and then return to �
the terminal mode without missing a thing. �
Available for the TRS-80 Models I, II , Ill , 16, IBM PC, �
Zenith Z-100, and Apple II computers. �
If these advantages are what you want in your world , �
communicate with your nearest MicroTerm dealer. �
For information contact : Micro Systems Software, �
Inc., 4301-18 Oak Circle, Boca Raton , Florida 33431 , �
Telephone Toll Free: 1-800-327-8724 �
In Florida (305) 983-3390 �

MICRO-SYSTEMS SOFTWARE, INC. 
4301-18 Oak Circle, Boca Raton , Florida 33431 , Telephone: (305)983-3390 

Toll Free 1-800-327-8724 



TIMES 
FASTER THAN 

dBASE II™ 
If you bought your computer to save time, then you 
need SU PER, the most powerful database system you 
can use. Power is a combination of speed , ease of use 
and versatility . SUPER has them all. 

FAST - To demonstrate SUPER’s speed , ISA retained a 
professional dBASE programmer to benchmark SUPER 
vs. the acknowledged leader. A simple mailing list 
application was chosen to minimize dBASE 
programming cost. The results : 

Task SUPER Time dBASE II Time 
Set up/ Program 
Input 100 records 
Sort & Print Labels 

5:20 
50:29 

6:41 

12:18:00 
1 :27:50 

4:18 

Totals 1 :02:30 hrs. 13:50:08 hrs. 

Notice that SUPER was faster at every task where your 
time is involved - and saving your time is probably the 
whole reason you bought a computer. 

EASY TO USE - SUPER won because of its ease of 
use. Since it is menu-driven , office perso nnel can easi ly 
learn to use SUPER to set up their own applications , 
speeding and simplifying dozens of tasks without the 
need of programmer support . 

VERSATILE - SUPER, unlike other business 
programs, doesn ’t dictate how to run your business. 
With SUPER the computer does what you want , when 
you want , the way you want it. SUPER may be the only 
busi ness program you'll ever need. It can handle 
customer tiles , payables , receivables , depreciation , 
appointments , cost accounting , time charges, 
commissions, inventory, manufacturing contro l, and 
even matrix accounting systems! 

SUPER PERFORMANCE AT A SUPER PRICE ›
That SUPER beats the $700 dBASE program may 
surprise you , but in terms of price vs. performance 
SUPER has no competitors . Among its features are: 
production input, data compression, mult iple databases 
on line, transaction posting , file reformating , stored 
arithmetic files , flexible report formats , hierarchical sort 
and multi-disk files for up to 131 , 068 records . It can 
se lect by ranges , sub-strings , and field compariso ns. It 
interfaces to word processors such as WordStar’", 

it takes a six-page product description to cover them all. 
Write or ca ll and we’ll send you one. 

SU PER is available for T RS-80’" Models I & Il l under 
NEWDOS’", LOOS’", and OOSPLUS; for TRS-80 Models 
I I, Ill and 16 under TRSDOS’"; and CP/ M’" systems. 

Prices: TRS-80 and Osborne versions $250.00 
Other CP/ M versions $295 .00 
Manual (Price app licable to purchase) $ 25.00 

NOW AVAILABLE FOR IBM·PC $250.00 
All TRS-80 Model I/ Ill versions $199.00 

MasterCard and VISA accepted. 

OTHER SOFTWARE 
� �ManageMint’": A PERT / CPM project 

management system compatible with SUPER. It 
includes scheduling , resource and financ ial 
management modules. 

� Sales Planning and Data Extraction System : 
Improves hi t rates while cutting costs. 

� Small , economical program packages for 
accounting , business and office applications as 
well as utilities. 

Write for Catalogue 

Institute For Scientific Analysis, Inc. 

SOFTWARE FOR HARD USE TM 

Dept. U-1 Institute for Scientific Analysis. Inc. �
PO. Box 7186 Wilmington. DE 19803 (215) 358-3735 �

Orders only: (800) 441 -7680. ext. 500 �
CDC. 13715 Vanowen St.. Van Nuys, CA 91405 (213) 873-6621 �

Outside of Californ ia: (800) 692-5235 �
SuperSCR IPTSIT’", Model 11 / 16 SCRIPTSIT’", and � Trade mark owners : dBASEl l - Ashlon-Tate SCRIPTSIT. SuperSCR IPTSIT, TRSDOS. 

and TRS-80 - Tandy Corp. NEWDOS/80-Apparal , Inc. WordS1ar - M1croPro Intl. CorpNEWSCRIPT’". In fact SUPER has so many features that 
NEWSCRI PT- PROSOFT. LOOS - Logical Systems. Inc CP/ M- Dig1tal Research 
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Editorial 
Robert Perez, Circulation Manager 

Despite what some people 
may think, the title next to my 
name does not mean that I am 
the one whose job it is to send 
you junk mail, nor the one who 
is in charge of losing your 
monthly copy of your favorite 
magazine. I manage to do 
those in my spare time, but my 
main function is keeping 
subscribers happy. Besides 
replacing lost copies, 
h andling address changes, or 
making sure you receive your 
renewal notice in time so you 
won't miss the second part of 
that important article, a 
circulation manager's hands 
are tied. 

This special issue on 
peripherals provides a unique 
opportunity for me. Not many 
people in my place get the 
chance to offer advice to their 
customers on how to get more 
out of their magazine. If you 
have been a subscriber to 80­
U.S. for any length of time, 
you should have already 
realized that 80-U.S. is the 
most important peripheral to 
your TRS-80 that you have 
ever purchased. 

For an initial investment of 
$16, you h ave purchased a 
twelve-volume reference 
library , complete with 
monthly updates and a year­
end index. Sure, most of you 
are using at least some of the 
programs in each issue. How 
many ofyou are incorporating 
the programming techniques 
of them into your own 
programs? Are you going 

back to the programming 
tutorials every month and 
brushing up or are you like the 
rest of us and assume that you 
don't need it? When you 
purchased your modem, did 
you consult the extensive 
modem and terminal compari­
sons in the November 1982 
issue? We offer a free bulletin 
board service to our subscrib­
ers wherein they may list 
single or unusual items for 
sale or trade. Did you price a 
used printer before you bought 
that $2000 dot-matrix printer? 

Ideally, every copy of 80­
U.S. should be sitting next to 
your computer. Perhaps you 
have gone to the trouble of 
pulling the indices to the 
hundreds of articles we have 
published over the past four 
years and posted them on the 
wall for quick reference. A 
system as simple as that is not 
only a very effective reference 
library; it is also an important 
consumer buying guide. I am 
sure that more than one 
person has saved some money 
simply by shopping around in 
80-U.S. Our "For Immediate 
Release" and "Review" 
sections are designed 
especially for the computer 
consumer. 

The idea of a magazme 
being used as a computer 
peripheral may sound a little 
far-fetched, but it's not. The 
step you have to take is to use 
it! That's what it's there for. 
And besides, there are never 
any tangled cables or cords! • 







• • • • 

� • • � � � • • � � • � � � • � � • � • 

�� � •••••••••••••••••• 

Save $$ on our most popular items! 
Percom Data Separator (reg . $29.95) 
Screens for Models I*, II *, Ill Green, Lt. Blue , 

Dark Blue, and Amber. Bronze for color video 
(reg. $24.95) Now $12.95 

Head Cleaning Kit (reg . $29.95) Now $19.95 
Drive Numbering Tabs, pkg. 0-3 (reg . $4.50) Now$ 3.95 
Flip-N-File 8" (reg . $54.95) Now $28.95 
NEW Style Smoke Grey File 5’14’’, Holds 75 Now $19.90 

Introducing the "Color Coder" - A complete diskette filing 
system by "Color Kits" 5 different colored library cases - each case 
will store 10 diskettes ›

Reg . $39.95-$19.95/set 

MEDIA FOR LESS �
"BASF" 5’14’’ Single Sided/Double Density 
Lifetime Limited Warranty. reg. $44.95 Now $24.90 bx of 10 
5%" Double Sided/Double Density- Now $34.95 bx of 10 

"ATHANA" complete with hub rings & one year limited warranty. 

Single sided/Single density 5%" 19.90 bx of 10 
Single sided/Double density 5’14’’ 22.80 bx of 10 
Double sided/Single density 5V." 29.90 bx of 10 
Double sided/Double density 5V." 33.50 bx of 10 

"VERBATIM" Single Sided/Double Density 30.90 bx of 10 

8" "BASF" Diskettes Double Sided/Double Density ›
$39.95 
LIBRARY CASES- Holds 10 Diskettes Sale $2.95 ea. 
DOS + 3.4 Reg . $159.oo Sale $29.95 
Anti-Static Mats- Colors: Russett , Blue & Gold, Natural Brown 
& Golden Brown. 

3’ x 5’ ›
4’ x 6’ ›
4’ x 8’ ›

Reg . $75.60 
Reg. $120.90 
Reg. $161 .30 

Sale: $57.00 
Sale: $91.00 
Sale: $122.00 

"PAGEMATE" Typing Easels › $14.95 
SAVE on an "Arrick Quick Switch" 
Changes a "TRS-80" printer port or a peripheral between computers 
instantly and easily. Available for " RS-232" and "Centronics." Plugs
included . 

Now from $99.95. Cables from $26.95 

CLOSEOUT - BRAND NEW 
"Tl 810" Printer - $1200.00 
For "TRS 80 Model I &Ill" - Super Utility & V30 - $55.45 

"Amdek Color I" Monitor - $399.00 

BRING PRINTER NOSE TO ASCREENING HALT! 
Introducing "SOUND-TRAP" - Give your "Epson", " Okidata" 
"NEC" , "Star", or other likesize printer a nice quiet place of its own . 

•BEAUTIFUL CUSTOM FURNITURE 
Now $23.95 � "Atlantic Cabinet" - Oak! 

50" Split Level Desk $249.00 
50" Personal Computer Desk $126.00 

��38" Personal Computer Desk $105.00 �
Matching Printer Stand $89.00 � •• 
PRINTWHEELS "Diablo’ ’, " Qume" , " Ricoh" Printwheels & "NEC" •Thimbles - From $8.00 ea. �
PRINTER RIBBONS for "Centronics" . "Diablo"/"C-ITOH" , � •
"Star", " Centronics 6000" - $17.95 

� LIMITED TIME OFFEMJMITEO QUANTITIES � 
� Prices subject to change witttout notice � 

• Trademark of Tandy Radio Shack Corp 
" " Reg. Trademarks� Prices do not include state taxes. •

VIS4 � ��1(800) 527-3475 � ›
Order by phone or by mail. We accept Visa, MasterCard, cashier ’s checks, certified � 
checks, and money orders With personal checks, allow additional time for bank � 
clearance Your bankcard will not be charged until your order 1s shipped On orders 
over $1,000, we pay freight (surface only) and insurance, please add $3.00 • 
shipping and handhnq over 50 lbs Over 50 lbs ., add $5 .00 for orders under 
$1 ,000.00. Texas residents add 5% sales tax. Allow 2 to 4 weeks for delivery. � r---- -------------­
D Please send me aFREE catalog. I’mnot ready to order at this time. �
D YES, I’mtaking advantage of your Sales prices. �
Name __________________ �

Company Name _________________ �
Address _________________ �
City ________ _ State __ Zip ____ �
Phone Number .1___ � _,______________ 

Quantity Item Unit Price Subtotal 

Check one: 

Subtotal 
State Sales Tax (Texas residents only) 

handling charge 
Total 

D payment enclosed D Visa D MasterCard* 

I I I I I I I I I I I I I I 11 
*If MasterCard, numbers above name: [T"L[] 
Expiration Date: ITJ - ITJ 

Authorized signature, if charged • 
$109.00 

Introducing the quiet new family of MATRIX IMPACT PRINTERS from 
"Onadex": ACCESS UNLIMITED 
"SILENT SCRIBE" 
DP-9000A 180 Col, 150 cps, graphix PLUS) $1625.00 DEPT. C5/401 N. Central Expwy./Richardson, Texas 75080DP-9501A 132 Col, 150 cps, graphix PLUS) $1625.00 

Tel. 1•800/527-3475 214/340-5366 

����•DP-9620A 132 Col, 200 cps, graphix PLUS, Enhanced (NLQ) Print 
214/690-8207 - Sat. and Evenings OnlyQuality $1745.00 �• 





screen linefeed where none is 
intended. I spent a lot of time with a 
word-play program that randomly 
selected words from DATA 
statements. Consequently, I’d get 
what almost appeared to be a 
random linefeed. It took consider›
able debugging until I noticed the 
pattern and protected my DATA 
statements from the downarrow 
instruction. 

Ted Byne 
South Hadley, MA 

I contacted your magazine after 
finding out that the Model I drive 0 
was no longer available through 
Radio Shack. One of the salesmen 
recommended that I contact your 
magazine to inquire where I might 
purchase a suitable substitute. 

One of your staff explained that 
drive 0 had a resistor installed that 
is not used on the other drives. He 
also recommended several 
companies that I should contact. It 
was a pleasure talking to someone 
who speaks the "language", 
something that Radio Shack 
salesmen could be more proficient 
in. 

Joseph B. McCarthy 
Steilacoom, WA 

We were lucky on this one. A few 
years ago we found out that running 
a drive 1 on the 0 position had no 
effect only because we didn't know 
that you shouldn't. The terminating 
resistor should be doing something, 
but we never had anyproblems. --Ed. 

I recently bought the program 
Poltergeist for the Color Computer. 
It is the best game that I own. The 
only problem is when you lose a 
man, you are sent back to screen one, 
even if you died in screen two or 
three. This is very discouraging and 
the first screen gets quite boring. My 
brother Mike, an avid game player, 
discovered a simple way to combat 
this. While playing in screen one, 
hold down the fire button. This 
prevents the cars from coming out, 
thus allowing you to concentrate on 
the second and third screens. I hope 
this helps your readers . 

Kari Hogan 
Cedar Falls, IA 

Thank you. --Ed. 

I want to compliment Tim 
Chandler for his fine article and 
program, Crypto, in the February 
issue. Some quotation marks were 
left out at the ends of lines 860 and 
870. Also, with Model III TRSDOS it 
is simple to print the directory. 
Remove lines 920 to 1090 inclusive. 
Add line 920 CMD "D:O". The 
directory for drive 0 will be listed on 
the screen. 

A. Watson 
Park Ridge, IL 

I very much enjoyed the article, 
"Recipes for making pi" by Alan 
Mandell in the January issue. One of 
the beauties of a small microcompu›
ter is that it can provide very 
graphic demonstrations of the 
difference between slowly and 
rapidly converging algorithms . 
Unfortunately, the demonstration is 
marred a bit since the program in 
listing 3 achieves an accuracy of 
only eight decimals. This is in spite 
of the use of double precision. Since 
the algorithm converges rapidly, it 
should be accurate. 

The trouble is that the program 
uses the BASIC square root and 
exponentiation functions and these 
provide only single precision 
results... the listing below shows an 
alternative program based upon the 
same algorithm. In line 300, we use 
two stages of Newton’s Method to 
refine the single precision square 
root. We compute powers of three by 
repeated multiplication within the 
loop at line 380 ... the routine reaches 
a steady state at step 29 and is 
accurate to one unit in the 15th 
decimal place. 
240 LPRINT T AB(20); 
260 LPRINT " K PI":PRINT 
280 DEFDBL B,R,S 
300 R3 = SQR(3): R3 = (R3+3/R3)/ 2: 
R3 = (R3+3/R3)/ 2 
320 K= O: A= l : B=l : S= l 
340 Q=K/ 5: IF Q = INT(Q+ .01) 
THEN 440 
360 PRINT K;TAB(5);S;TAB(30); 
6*S/ R3 
380 A = A + 2: B=-B*3: K=K+ l: 
S=S+IDO/ (A*B) 
400 A$= INKEY$: IF A$="" THEN 
400 
420 GOTO 340 
440 LPRINT T AB(20); 
460 LPRINT USING " # ## 

Letters �

###.###############"; K, 6*S/ R3 
480 GOTO 360 

Warren D. White 
Northport, NY 

I am fairly new to the computer 
world but have become addicted. I 
own a 16K TRS-80 Model III and LP 
VIII. I live in Switzerland and have 
bought my equipment here. I plan to 
update my computer to 48K with 2 
disks and RS-232. I am an American 
and plan to return to the States at 
sometime. Can my equipment be 
modified, when I bring it to America, 
to run on 110 AC voltage (we have 
220 AC)? What do the modifications 
cost? 

Second, when I turn on the power›
strip the printer head traverses the 
length of the roller and back and 
then as soon as "Cass?" appears on 
the video screen an "E" is printed. If 
I turn on the printer first, and then 
the computer, three E’s are printed. 
Is this normal or can it be 
prevented? 

Is �there a way to disconnect or 

SUPERSCRIPSIT �
PRINTER DRIVERS �
D D D DDDDDDDDDDD 

23 DIFFERENT �
PRINTERS �

NOW SUPPORTED �
INCLUDING 

C. ITOH F-10 �
BROTHER HR•1 �

SMITH CORONA TP•1 �
EPSON MX-80/ MX-100 �

OKIDATA MICROLINE 82A/ 83A �
RADIO SHACK LINE PRINTER V �

OKIDATA MICROLINE 92/93 �
OKIDATA MICROLINE 84 �

C. �ITOH PROWRITER 
BYTEWRITER 
EPSON FX 

NEC, IDS PRISM, QUME SPRINT �

With an ALPS Printer Driver, �
you can use your own printer with �

Radio Shack’s SuperSCRIPSIT �
word processing system �

DDDDDDDDDDDDDD 
ALPS printer drivers provide the means! 

$49 OR $59 

WE SUPPORT WHAT WE SELL!! 
We will answer any questions related to setting 
up your word processing system. ........................................... �

Additional Printer Drivers Available - Call �
Mail I Phone Orders Accepted �

ALPS 
23 Angus Road 

Warren, New Jersey 07060 fiii!!!li 
201. 647-7230 .... 
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Notes, etc. �

The volume of correspondence has been 
overwhelming. It is clear that you are active 
computerists and do read 80-U.S. Journal carefully. We 
appreciate the input, enjoy the praise, and love to pass 
on the tidbits you share with us. 

Mr. Wayne King from New York, NY, responded to the 
article by Charles Edwards, File copy utility, January 
1983, in which he asked if there was a way to CLEAR 
more than 32767 bytes for string space. According to Mr. 
King, he went through the same experience when he 
first upgraded to 48K. Since his Stringy Floppy 
operating system only used four bytes, he wanted to 
clear a large amount of string space for a BASIC word 
processing program. The following program will do it: 
10 REM HOW TO CLEAR MORE THAN 32767 FOR 
STRING SPACE 
20 CLS: CLEAR 0: PRINT "AVAILABLE MEMORY 
= "MEM: INPUT "HOW MUCH STRING SPACE";X: 
IF X> MEM-100 OR X< l THEN 20 
30 IF X< 32767 THEN CLEAR X: GOTO 50 
40 X = (PEEK(l6561) + 256*PEEK(16562)) - X: POKE 
16544,X AND 255: POKE 16545,X/256: CLEAR 
50 PRINT: PRINT" STRING SPACE=" FRE(""): 
PRINT "AVAILABLE MEMORY =" MEM: PRINT: 
PRINT "PRESS KEY" 
60 FOR X = 0 TO -1 STEP 0: X = (INKEY$ <> ""): 
NEXT 
70 GOTO 20 

He also noted that Mr. Parrish's letter (Jan. 83) on 
restoring a NEWed program (POKE 17130,1: SYSTEM 
/ 11395) will allow for @SA VE to a Stringy Floppy 
wafer! When the program is reloaded it runs perfectly. 

We were sent a sample of a rather extensive index to 
80-U.S. Journal that is being sold by Gary Diillio of 
COMP-AID, 1109 Madison Ave., Prospect Park, PA 
19076. He is marketing the paper-bound index for $8.00 
including shipping and handling. It is cross-referenced 
and does a better job than what we could include in our 
own annual index. For those of you looking for a quicker 
way to reference your 80-U.S. Journal library, it should 
do the trick. 
Corrections 

Some readers have reported that the Color Computer 

16 80-U.S. Journal 

Cameron C. Brown, Editor 

Assembler/ Disassembler program, September 1982, by 
Richard Tangeman would not work. Others have said it 
was fine. The command PCLEAR3 may not be possible 
on some Color Computer board versions. Our 32K Color 
Computer has a revised E board, and the program 
worked. If your Color Computer will not PCLEAR below 
its initial or default value (four), then the listing will give 
a syntax error in line 5; even though the program works . 
If you leave out the PCLEAR3 command, line 35 may 
result in a syntax error. Some Color Computer boards 
can be set to a lower PCLEAR value by sequentially 
performing, while in command mode, PCLEAR8: 
PCLEAR7: PCLEAR6: .. . and so on, down to PCLEAR3. 

The Color Computer Compiler program in the March 
1983 issue has also drawn comment. The version we 
printed did work on our machine when it was 16K with a 
D board. Again, the problem may lie in the PCLEAR 
sequence. We can't seem to clarify the Color Computer 
problems. Please send us a letter if you have any firm 
information about board compatibility and program 
execution problems. 

Basicmon, a Color Computer monitor program that 
we published in February 1983 could use a slight 
cosmetic change. In line 420, remove the T AB(7) so that 
the video output will correctly line up the hex and ASCII 
equivalents. 

We incorrectly titled a table in the March 1983 article 
on Color Computer Conversions by Stephen Stone. 
Table 2 shows the special Model III characters, not 
Color Computer characters as it was labeled. For those 
of you who wondered why you never saw such 
characters on your Color Computer before it's because 
they don't exist. 

Datex, March 1983, by Paul Emmons had some 
missing linefeeds in lines 10 and 915. Our attempt at 
typeset listings resulted in, as Mr. Emmons so kindly 
pointed out, the menus being reduced to mincemeat. A 
linefeed (downarrow) is represented by a "(LF)" in the 
code that follows. The correct lines are: 
10 IF R THEN L=l:GOSUB 70:P= O:CLS:PRINT," 
Record selection(LF) 
K Keep present group"," A use All(LF) 
F Find",," X no find(LF) 













A/D Converter 

to digital converter with computer interface." From 
that, we can see that it will convert an analog input into 
digital form, a process known as "digitizing." We can 
also see that it can do the conversion on eight channels 
of analog information. What doesn't show in the jargon 
is that it will do it fairly quickly, requiring approxi­
mately 100 microseconds to convert one sample. 

That conversion time means that it can theoretically 
encode, or digitize, alternating voltages (such as audio) 
to an upper band width of5 kiloHertz. That's not enough 
for hi-fi, but it is ample for voice. However, at that band 
width, you can only use one channel. If two were used, 
the band width would drop to 2.5kHz, and so on . Also, 
that kind of sampling really eats up memory, requiring 
30K bytes of RAM for about three seconds of sampling. 
It's not so bad when you realize that a single word 
requires something like 0.1 to 0.5 seconds. It does lend 
itself to experiments in voice recognition. Using the 
device and a system of five band-pass filters, myTRS-80 
was able to recognize my children's names and was able 
to tell which one said, "Hello." The accuracy wasn't too 
good, but it did show me that with some elaboration it 
could be done (and is, of course, being done by many 
others). 

We've talked about some of the voltmeter's good 
points, now let's talk about its weaknesses. The first is 
that it is unipolar. That is, it can only measure positive 
voltages. Also, since the ground return for the analog 
inputs is tied to the computer ground, you can't make the 
measurement upside down (with the input of the 
voltmeter grounded and the measurement taken with 
the ground side of the voltmeter). If what you're 
measuring shares ground with your system, you'll load 
the voltage you're trying to measure. If that voltage has 
substantial current capability behind it, a puff of smoke 
will probably mock your folly. The problem can be 
partially cured with the circuit in Figure la. It is an 
inverting Op-amp with a gain of -1. The minus sign 
means only that it inverts. Minus in gives plus out. 
Whichever polarity you use, it must be consistent. 

The second limitation is that the full-scale voltage is 
fixed at 5 volts (or very near there). If you want to 
measure higher voltages, the easiest way is with the 
voltage divider shown in Figure lb. The input 
impedance is 1 megOhm on channels 0 and 1, and 
essentially infinite for channels 2 through 7. Therefore, 
the divider will be loaded only slightly. If you want to 
measure a voltage lower than 5 volts, but want to 
increase the resolution, just add the circuit in Figure le. 
It is a non-inverting Op-amp with its gain equal to 
R2/ R1 +1. Ra should be equal to the parallel combination 
of R 2 and R 1 such that Ra=(R1*R2)/ (R1+R2) . The actual 
value of Ra isn't very critical. Ifhigh gains are used, the 
offset adjustment circuit will be necessary to 
compensate for input offset in the Op-amp. Normally, if 
the gain is less than 5 or so, the adjustment won't be 
necessary. 

By now, someone has noticed an apparent 
discrepancy. I said that the device is unipolar and also 
mentioned digitizing audio with it. As you are probably 
aware, audio is AC, or "bipolar." But, for every problem, 
there is a solution (which Murphy claims creates several 
more problems). On channels zero and 1, I include a bias 
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network so that, with no input, they are floating near 
mid-scale (2.5v). If you want to measure AC, or bipolar 
voltages, just capacitively couple the input with a 0.1 
microFarad capacitor, or so. The input impedance on 
both channels is 1 megOhm. Be sure to limit the voltage 
excursion to 5 volts peak-to-peak. The other channels are 
open inputs and, as mentioned earlier, have a very high 
input impedance. Incidentally, the penalty for 
exceeding 5 volts on any input, or allowing any input to 
go negative, is that all of the other inputs will give 
erroneous readings. There is no indication which 
channel did it. 

There are two program listings given. The first is a 
BASIC program to operate the device as an 8-channel 
voltmeter, complete with labels for each channel, and 
the ability to set high/ low limits on any one channel. 
You can define how many channels you intend to use, 
which helps get rid of extraneous screen information. I 
don't provide for scaling the inputs, but that would be 
easy to add somewhere between lines 190 and 220. The 
program also allows you to have continuous updates 
(about two per second) or updates only on command. 
Upper and lower limits are indicated by the two LED's 
shown on the schematic. I made one red and the other 
green. 

The second listing is more involved as it uses a 
supervisor written in BASIC, along with a routine in 
machine language. The machine language portion is 
contained in the DATA statements in lines 510 to 540. 
They are loaded into the appropriate memory locations 
by lines 30 and 36. The machine code is sum-checked in 
line 35 to make sure you enter it accurately, or that you 
get a good load from your tape cassette or disk. 

Before loading this program, set MEM=31999, since 
the machine code resides above 32000 (all 311 bytes of it, 
including the data area). This program is used to digitize 
audio . The 256 bytes of data are stored starting at 
memory location 32055. A graph of the data will appear 
on the screen in two lines . A new sample is allowed by 
hitting any key (other than break or shift). The program 
waits for an input after a 26ms delay. The delay is to 
avoid picking up the noise of hitting the key if you're 
using a microphone (and a preamplifier) as your audio 
source. After the delay, it waits for a changing input to 
exceed an arbitrary level (approximately .5v if capacitor 
coupled on the input, 3v if connected straight in to the 
input). The purpose of the machine language routine 
(shown in a separate assembly language listing) is to 
allow the digitizing operation to run near maximum 
speed . A variable delay is provided to allow graphing 
slower data, if desired. That delay is set up in line 50 of 
the BASIC supervisor. The machine coded routine is 
called via a USR statement, two forms of which are 
shown, depending on whether you have a disk system or 
not. It is quite possible to digitize more than 256 
samples, but the machine code will have to be modified, 
as will the BASIC program. 

Construction of the voltmeter is not difficult, but does 
require some care in the grounding scheme. Care must 
be taken to be sure that ground currents in the digital 
circuitry are not included in the analog grounding. All of 
the grounds in the schematic with an "A" alongside are 
the analog grounds. They should all tie to each other and 





For eveITone w-ho’s tried �
to top the MX-80, bad new-s. �

We just did. �



The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able top it. Until now. 
FX-80: Son of a legend. 
The new Epson FX-80 is far more than just 
doo-dads added on to last year’s model. It’s 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it’s fast: 160 CPS. And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 
Create your own alphabet. 
With the new FX-80, you aren’t limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9xll matrix can be added to the FX-80’s 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create "Sally’s Gothic" or 
"Tom’s Roman" just by downloading and 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don’t need a new alphabet, the RAM 
functions as a 2K data input buffer. 
Who knows graphics better than Epson? 
Nobody, that’s who. And if you don’t 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don’t. For exam›
ple, not one, not two, but seven different dot 
addressable graphic modes are program 

selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots›
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 
Hard-to-beat hardware. �
The FX-80 has all the hardware features �
you’ve come to know and love on the MX �
Series: logic seeking, bidirectional printing, �
the by-now-famous disposable printhead, �
and more. �

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper ... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you’re printing forms, the FX-80 
has a feature you’re gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 
Be the first on your block. 
We’d be willing to bet that the FX-80 - like 
the MX-80 - will have its share of imitators. 
Don’t be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you’re there ... ask them to 
show you how it works with our computers. 

EPSON 
EPSON AMERICA, INC. 
COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140. 
Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 



















Star trac -----------------------,----- ›

graphics screen can be found in the May, 1982 issue of 
the Rainbow magazine in the article by M.H. Endres 
titled "Using a Graphic Character Set for the Color 
Computer." 

Because the listing, as given, already contains a set of 
135 values, you can go directly to the RUN 50 command, 
answer 135, and the plot will be finished in about fifteen 
seconds. The final point to appear is a blinking spot 
which is our sun. As noted above, it can be eliminated by 
deleting line 210. 

To run the program from scratch, delete all ofthe lines 
starting at 299. Then, you can load your own data. Here 
are some different versions. You might want to try a 
sample of the brightest stars versus a sample of the 
nearest stars. If you respond to the request, "number of 
stars," with 60, you will get just the nearest stars 
because the values for lines 300, 301, and 302 have been 
arranged that way. Line 303 starts the list of DATA for 
75 of the brightest stars. Note that no giants show up 
among the nearby stars and likewise no dwarfs among 
.the brightest. You might want to try samples that are 
based on relative location: those nearer the galactic 
equator versus those nearer the galactic poles. 

As you look through the reference material, you will 
notice that many HR Diagrams are constructed in terms 
of luminosity ratio (in place of magnitude) and color 
indef{ (in place of spectral class) as opposed to the 
"classical" version in my program. One of these days, 
I’ll work on a version to operate with new coordinate 
systems. Or, maybe you can beat me to it! 

References 
The following books and articles are ones that are 

within reach on my bookshelves. There are many other 
good texts to be found in any library under astronomy. 

Stars and Nebulas by William J . Kaufmann III, W.H. 
Freeman and Co. 

Atoms, Stars and Nebulae by Lawrence H. Aller, 
Harvard University Press. 

Stars and Clusters by Cecilia payne-Gaposchkin, 
Harvard University Press. 

Burnhams Celestial Handbook Vol. I, II, III by Robert 
Burnham Jr., Dover Books. Vol I has a good 
introduction. 

Sky and Telescope magazine May and June, 1966. 
" The Hertzsprung-Russel Diagram Today" by 
Margherita Hack. Very good on historical development. 

Observers Handbook 1982. Editor Roy L. Bishop. 
Royal Astronomical Society of Canada. Good lists of 
brightest and nearest stars. 

Program Listing for Star-Trac 

5 CLS:PRINT �
10 PRINT" ******** STARI’RAC ********": �
PRINT" HR DIAGRAM Dfll.DNSTAATION." �
12 PRINT" CX>PYRIGHI’ R.GIOVANONI OCT.1982 
":PRINT 
15 PRINT" USE SPECTRAL CLASS & ABS. MAG. 

DISCOUNT COMPUTERS �
100% RS COMPONENTS, NO FOREIGN DRIVES OR MEMORY - FULL WARRANTY 

16K COLOR STD BAS ........ $ 239.00 DMP 100 PRINTER ........... $ 299.00 �
16K COLOR EXT BAS ........... 299.00 DMP 200 PRINTER ............. 599.00 �
16K MODEL Ill ................. 669.00 DMP 500 PRINTER ............ 1398.00 �
4BK MODEL Ill 2DR RS232 ..... 1479.00 DMP 2100 PRINTER ........... 1599.00 �
BOK MODEL 121DR ........... 2499.00 DMP 410 DAISY ............... 1195.00 �
BOK MODEL 12 2DR ........... 3149.00 DMP DAISY WHEEL II ........ 1599.00 �
12BK MODEL 161 DR .......... 3898.00 12 MEG HD MODEL 11/12/16 .... 2769.00 �
12BK MODEL 16 2DR .......... 4510.00 ALL RS SOFTWARE ......... 20°/o OFF �

CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS. 

(817) 825-4027 �
NOCONA ELECTRONICS � Box 593 � Nocona, TX 76255 
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Star trac �

It’s TIME 
to SEE 

the 
LIGHT 

":PRINT 
20 PRIN’l’" ENTER VAllJES AS <DATA> � STARI’ 

AT 300. PUT TITLE AT 299":PRINT 
25 PRINT" EXAMPLE: CLASS M2, MAG .5 CLASS 

F8,.MAG.-2. ENTER M,2,5,F,8,-2" 
30 PRIN’l’" YOU WILL ALSO INPUT NUMBER OF 

STARS YOU ARE PIDrrING.": PRINT 
3 5 INPUT" ARE YOU READY TO CX)NTINUE"; Q$ 
40 IF Q$="YES" THEN 45 
44 CI..S:PRINT:PRINT 
45 PRINT" AFTER DATA ENTRY IS QJMPLETED, 

TYPE <RUN50> THEN HIT <ENTER>. THIS W 
ILL START THE PROCESSING.": PRINT: PRINT" 
REMEMBER TITLE AS DATA LINE 299" 
46 PRINT" PLEASE GO AHEAD WITH THE DATA 

EN’l’RY NOO, I 1MWAITING!" :PRINT" IGNOR 
E THE <BREAK> MESSAGE, IT WILL GO lMA 
Y." :STOP 
49 REM THE PROORAM WILL NOO GO TO WJRK 0 
N THE DATA YOU GAVE IT IN LINE 299 AND U 
P. 
50 CLS:PRINT:PRINT:PRINT:INPUT" PLEASE E 
N’rER NUMBER OF STARS IN YOUR SAMPLE" 
;NS 
51 READ T$:PRINT:REM GE!’ TITLE 
52 PRINT" SIT BACK. AND WATCH ME WORK ON ::i 

YOUR PRQJECT: "T$ 

53 FOR T=l TO 700:NEXT T 
55 PMJDE 4,l:PCI..S:SCREEN 1,1 
59 REM MAKE Y&X AXES WITH SCALE DIVIS! 
ONS. 
60 LINE(20,10)-(20,170),PSEI’ 
65 LINE-(255,170),PSEI’ 
70 FOR Y=l0 TO 170 STEP 20 
75 LINE(l8,Y)-(20,Y),PSET 
80 NEXT Y 
85 FOR X=20 'IO 230 STEP 30 
90 LINE(X,170)-(X,173),PSET 
95 NEXT X 
99 REM LETl’ER STRGS 
100 0$="BR4U6R4D6L4R4" �
101 B$="BR4U6LR4FOOL2R2FDGL4BR5" . �
102 A$="BR4U4E2F2D2L3R3D2" �
103 F$="BR4U3R3L3U3R4BD6" �
104 G$="BR4BUU4ER3BD3,RL3R2D2GL3R4" �
105 K$="BR4U6BR4G3F3" �
106 M$="BR4U6F3E3D6" �
107 D$="BR4U6LR4FD4GL4BR5" �
108 I$="BR4U6LR2LD6LR2" �
109 H$="BR4U6BR4D3L3R3D3" �
110 R$="BR4U6R3FI:X3L2RF3" �
111 S$="BR4UFR2EH4ER2FBD5" �
112 P$="BR4U6R3FI:X3L3D3BR4" �
119 REM NUMBER STRGS �







MID$ Super function �
How to avoid time-consuming 
garbage collection 
Models 1/11/111 

Like many others, I got started with a Level 1, 4K TRS­
80. When I (very quickly) went to Level 2 and 16K and, 
later, to disk, I still had much to learn. There was an 
awful lot of stuff I just skipped over thinking, "I'll come 
back and really study that later when I have more time." 
Well, it's over two years later and I'm up to 48K and two 
disk drives at home plus a Model II at the office. I still 
haven't gone back and done all of those good things. 
Perhaps every other TRS-80 user has done all of his 
homework but, even so, I suspect someone will find some 
helpful ideas in this article. 

The title, MID$=, is what it's about. That MID$ is on 
the left side of the equal sign because it can help when 
you are trying to handle a lot ofdata in files - especially 
with random (direct) access files, BASIC sort routines, 
or when you manipulate a lot of string data. 

I was trying to explain to a neophyte user a few days 
ago what happens when you assign different values to a 
variable such as A$. What I finally came up with was 
that if you had a chalkboard, but no eraser, you could 
write 'A$="CAT" 'on the board, then cross out "CAT" 
and write "DOG," and then "HORSE," and you could 
keep doing that until the board was full . 

Finally, when there was no more room to write 
another word, you'd have to do something, and that's 
about what happens when your machine sits there and 
stares at you while it does its garbage collecting. If, on 
the other hand, you did have an eraser, and erased the 
word you wanted to change each time, you could go on 
changing words until you ran out of chalk. 

Let's assume that there were ten squares painted on 
the chalkboard and you had to put each letter in a 
separate square, so there was a limit to the length of the 
word you could enter. You could use any word that was 
ten, or fewer, characters long, but if you tried to use a 
longer word, it wouldn't fit. One other requirement on 
our imaginary board is that whenever we put up a new 
word, we must cover up all of the ugly lines marking the 
squares on the board. To do that, we add spaces to each 
word to make it the right length. This is what we do 
when we put records in a random access file on disk: We 
use a field statement which assigns the length of each 
field, then we format the data for the file using LSET or 
RSET, and have blank spaces in each field if the word is 
shorter than the field length. 
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When we are GETting the data out of the random 
access file, we have a choice. If the variable names used 
in the field statement are ZO$, Z1$, Z2$, etc., and we want 
to put them into program variables, we can use either of 
two procedures: (A) A$ = ZO$, or (B) MID$(A$,1) = ZO$. 

Using (A), if we had 300 records on file, we would use 
300 separate A$'s plus 300 more B$'s, C$'s and so on. 
With (B), we would use one A$ 300 times and never begin 
to use up the memory or string capacity of the machine. 

One of the places where you will use up space in a 
hurry is in a BASIC sort routine, whether it's a bubble 
sort or a Shell-Metzner sort (which is quicker). Both do a 
lot of swapping of data and use up a lot ofRAM space. In 
a bubble sort, with 50 sets of records, there are 50x49 
(2450) comparisons made. With 100 records, there would 
be 9,900 comparisons. In a "worst case" sort, such as 
taking an A-Z list and changing to a Z-A list, there could 
be that many data swaps and many more cases oftime­
consuming garbage collection. 

Listing 1 demonstrates one use of the MID$= 
function. Key in the program exactly as listed and test it 
using only three or four entries to make sure it works. 
You will not find the machine locking up with this small 
amount of data, but it will be easier to debug. Once you 
get it going, work with about 25 records and it will lock 
up for you. Then, depending on your memory size, 
change the CLEAR statement in line 100 to CLEAR 
10000 and run 100 records. If you have a machine 
language sort in DOS, you will be happier than ever, but 
still see the MID$= function in use. I haven't really 
worked on this, but it seems to me that the less space you 
CLEAR, the more often the computer locks up, but the 
shorter time it takes to clean up the garbage. 

Even with a few records, you may notice that, after the 
second sort, some of the 'words' in the first column h ave 
been truncated and have fewer characters than they 
originally had. Assuming that you have a printer, you 
can make line 330 into "LPRINT," or (if you have a 
screen print feature in your DOS) you can use that to 
compare the original data with the results of the second 
sort. 

When we use the MID$ function in the second sort, we 
are exchanging data between A$(I) and A$(I+1), and we 
are trying to stuff an 8-character word into, perhaps, a 6­
character space. Only six characters get into that space, 







The Model 100 
Complete portability at a low price 

"It will outsell any other computer 
that Tandy has ever made." That 
was what Bill Walters, Project 
Director, had to say about the new 
Model 100. That is quite a 
statement, but from what I saw, it is 
probably true. 

Tandy calls the machine a full­
f eat u red "Micro Executive 
Workstation" . It is truly portable, 
not just transportable like the 
Osborne or Kaypro. It is similar to 
the Epson HX-20 in design , but 
offers much more. 

The Model 100 is small (2 X 11 7 / 8 
X 8 1/ 2 inches), light (4 pounds), 
white or buff colored (not Tandy 
grey), and easy to use. It comes with 
a full typewriter keyboard , four 
cursor keys, four command keys, 
eight function keys, an imbedded 
ten-key data pad, a built-in RS-232 
and direct-connect auto-answer 
modem, parallel printer port, 
cassette IIO port, phone I/O port, 
and a real-time clock . That is a lot of 
machine in a small space. 

An eight-line by 40-character 
upper and lowercase liquid crystal 
display allows for full ASCII and 
European characters as well as dot­
addressable graphics. Many special 
characters, such as playing ca rd 
suit symbols and picto-grams, are 
also included. The display can be 
adjusted for viewing from almost 
any angle. 

But the strength of the Model 100 
lies elsewhere. It comes equipped 
with a well-designed set of 
application software that is built 
into the 32K ROM. The ROM circuit 
has Microsoft's Extended BASIC as 
well as a text editor, appointment 

scheduler, address handler, and a 
versatile communications package. 
All of the application programs 
function in a similar manner. There 
is no need to learn different key 
sequences for each one. 

It is a machine that first-time 
computer owners can easily use. It 
allows for easy access to a 
business's host computer or link-up 
to national data bases such as 
CompuServe. It is unlike anything 
that Tandy has yet released. It is not 
meant to be a stand-alone computer. 
Its value lies in its ability to travel, 
keep track, and link-up to other 
computers . 

All ROM software and the BASIC 

Model 100 
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were developed by Microsoft. The 
computer uses an 8085C processor 
and CMOS chips are used 
throughout. The machine comes in 
an 8K ($799), or 24K ($999) RAM 
version , with optional 8K RAM add­
ons ($119.95 plus installation), up to 
a total of 32K. The 8K version will be 
available in any Radio Shack store, 
but go to a Computer Center store 
for the 24K or higher versions. An 
additional 32K CMOS ROM can be 
installed by the user in the bottom of 
the computer. Tandy plans to 
release specialized software in these 
ROM modules and it will bank 
switch out the main, built-in, 32K 
ROM when needed. It's my guess 
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BASIC bits 
Sorting numbers as strings and other tips 

Models I/Ill 

From time to time this column will be comprised solely 
of reader questions and answers. Here are some 
guidelines for those who wish to submit material for 
answer in a future column. 

The questions should refer to BASIC programming 
techniques. If you are referring to a specific 
programming problem, please include a listing of the 
part of the program that contains the problem. Only 
TRSDOS operating system problems will be covered. 
Any questions on using short, embedded, machine code 
routines or general conversion questions for the Models 
I or III are welcome. (I do not intend to provide 
conversions to commercial programs.) Feel free to send 
in tips and suggested topics for future columns. BASIC 
bits is designed to be your question and answer column. 

Question: I will pay a reasonable amount to anyone 
who will provide me a program that will pass arguments 
back and forth in BASIC-embedded machine language 
for a number sort. I have a Model I, level II, 32K, with 
NEWDOS/ 80.--J.B., Seattle, WA 

Answer: Save your money! Even in mainframe 
computers, doing a number sort in assembly language is 
quite a task. I would suggest that, while in BASIC, you 
first convert all your numeric variables to 
representative string variables of equal length and use a 
machine language sort that was designed for strings. 
Keep the following in mind: Each string representation 
must have the same number of places to the left of the 
decimal. That is due to the way in which the sort is 
analyzed. For example, to sort the numbers 90.9 and 100 
you would have to change them to strings equal to 090.9 
and 100, respectively, before sorting. 

Another problem is the minus sign (-). When using a 
string sort, the minus sign will cause the negative 
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numbers to be sorted in the wrong order in your array. 
Strings with a leading minus sign are sorted high to low, 
followed by the positive "strings" sorted in a low to high 
order. You can get around this by adding a value to all 
numbers that insures they are all positive. Then 
subtract the same value from all numbers before 
printing them out. You have to watch out for numbers 
that are too large. Over six digits in single precision is 
too much and they will be rounded off or changed to 
exponential notation. In Listing 1, I have given a 
BASIC program to convert numbers between -5000 and 
+ 5000 to string values of even length (with two decimal 
places). In this example I assume that you are interested 
in dollars and cents, hence the two decimal places.Ifyou 
are only dealing with positive numbers, you have quite a 
bit more leeway and don't have to add the 5000 before 
your sort. You can also skew to different ranges. Adding 
1000 instead of 5000 will allow you to sort numbers 
between 9000 and -1000. Experiment around. The 
BASIC routine assumes that you already have a 
machine language string sort. The syntax used in line 
160 is for the string sort routine that is a part ofTRSDOS 
1.3 for the Model III. If you don't have Model III 
TRSDOS, or some other model, you will have to provide 
your own machine language routine and change line 160 
to give the proper notation. The July 1980 issue of TRS­
80 Microcomputer N ews from Radio Shack contained 
such a program. An update in their November 1980issue 
gave a short BASIC program for sorting digits from 000 
to 999 by using the routine in their July 1980 issue. The 
December 1982 issue of BO·U.S. Journal contained a 
machine language sort for the Color Computer. Other 
magazines have published sort routines as well. 

A Disk BASIC command, INSTR, is used in line 70. If 
you don't have a disk system, substitute lines 80 to 120 to 
compute the value, X, to be used. 





The Programmer’s Guild 

Presents 

PACDROIDSTM �
BY 

CHARLES FORSYTHE 

The Ultimate in Pac-action 

Only $19.95 Up to 4 Players!! 

Unlike any other "PAC" game �
you’ve ever seen!! �

Hot Machine Language Multi›�
Color Hi-Res Graphics For All 16K �

TRS-80 Color Computers �

MORE SOUND-MORE ACTION �
MORE FEATURES THAN �

ANY "PAC" GAME IN EXISTENCE!! �

Try "PAC-DROIDS"� �
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P.O. BOX 66 �
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THE PLANET EARTH OR HER COLONIES �

BASIC bits 

listed. The Model I BASIC interpreter to’kenizes the 
characters before they are listed. That is why a Model I 
listing will display something like A$ = 
"DEFINTCLEARGOSUB...". 

Question: Why are strings formed .by STR$ off in 
length by one byte? If you input a number, N, and define 
N$ = STR$(N), N$ seems to add a space to the 
beginning. For example, if N = 123 then N$ will be of 
length four, not three. Interestingly, if N$ = "123" you 
will get LEN(N$) equal to three. --M.E., Scranton, PA 

Answer: You have to consider how the variable N is 
displayed on the screen. Try the following: 
N=l23: PRINT @0,"THIS IS N": PRINT N 

You will notice that the value, 123, starts on the second 
line, under the "H" of the word THIS. BASIC always 
adds a space before it is displayed. Now enter the 
command: 
FOR M = 15424 TO 15427: PRINT PEEK(M);: NEXT 
The numbers displayed will be 32, 49, 50, and 51. These 
are the ASCII codes that correspond to space, one, two, 
and three. They are the four codes which are entered into 
your string when using N$ = STR$(N) and that is why 
the string length is four, not three. 

There is a perfectly logical reason for it. Let’s say you 
defined N = -123. Using the procedure above, you would 
find that the minus sign is directly under the "T" in the 
word THIS, not under the "H’’. Defining N$ = STR$(N) 
will also give a length of four, but the first character is a 
minus’ sign (not a space). When a number is positive the 
leading character is always a space. When the number is 
negative it will be a minus sign. 

Be sure to send in your questions to BASIC bits , c/ o 80­
U.S. Journal, 3838 So. Warner, Tacoma, WA 98409. 

10 I SORI’ PRCX;RAM FOR NUMERICAL VARIABLES 
20 CLEAR100 
30 DIMA$(5) 
40 :rUR N=0 TO 5 
50 INPUTA:IFA>4999.990RA<-4999.99THENPRI 
NT" INPUT ERROR, TRY AGAIN! II :OOI’050 
60 A$(N)=STR$(A+5000):A$(N)=RIGHT$(A$(N) 
,LEN(A$ (N) )-1) 
70 X=INSTR(A$(N),".") ’IF NO DISK BASIC 
USE 80-120 INSTEAD 
80 I X=LEN(A$ (N) ) 
90 I IF MID$(A$(N) ,X,l)=". "THEN 001’0 130 
100 ’X=X-1 
110 ’IFX=0 THEN 001’0130 
120 �ooro 90 
130 IFX=0THENA$ (N)=A$ (N)+". II :X=LEN(A$ (N) 
) 
140 IFX<5THENA$(N)="0"+A$(N):X=X+l:GOID1 
40 
150 NEXT 
160 N6%=6:CMD"O" ,N6%,A$(0) ’MODEL III SOR 
T ROUTINE NarATION 
170 B$="#####.##" 
180 FDRN=0T05:B=VAL(A$(N))-5000 
190 PRINTUSINGB$:B:NEXT:END 
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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 , �
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 . 

•laxl Craa by Dale Kubler 

PLEASE ANSWER �~ �H�E�S�E 5 QUESTIONS 
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 greater flexibi l ity 

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 sort ing 
flexibility, and even interact with a word processor? . . ....... · · · 

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

are 

DD 
c ri 

D 

··-· 9kJla .... by Dale Kubler 
Maxi Manager rs a remarkable data base manager Its fast �

maclline language sort complements its large data s torage capaci ty (Check Register Account ing System) �
Tile sopllrstrcat ion of its data entry. management. and printing capa· � Maxi Gras rs a sys tem that will computerize check wrrt ing . 
brfi tres makes Maxr Manager a versatile tool for many appl1cat1ons recording and analysis for business and personal finance. The system

Tile program now includes Maxi Ut1l1ty. which allows you to 
fea tures 223 income and expense accounts. each of which w ill handle rescue files on drskertes that have been damaged by excessive wear or 
an unl1m1ted number of transactions. Extensive regis ter and reportm isuse and lets you expand. add. or delete fields from an exis ting data 

base. Let the unmatched capab1llt1es of Maxi Manager handle your printing capab1l1t1es make Max• GRAS an ind1spens1b le too l for 
data management 1 managing money effectively. �
Model I a Model Ill . Minimum 1 dl•k drive required 012·0196 $149.99 �

It you answered ..yes .. to any of these questions, we can be of assistance to 

. . 012·0145 199.95 

the most useful statrstrcal analysis package c.n the 
allow maximum flex ib ility rn 
Stat handlus the three main 

driven codebook crea t ion and editing. 

created con trol fries to descrrbe the s tat 1st1ca1 analyses to 

Model I & Modal Ill . Minimum 2 drive• required ... 012·0153 S199.t 5 

Your 

Model I & Model Ill . Minimum 2 drive• requ ired 

I ...,, by Dale Kubler .... 8faf by David Walonick 
Maxi Mail is a powerful marl lis t management system tha t �

Is easy to use � Maxr Stat rs 
2. Has virtually unlrm1ted storage capac ity market tocjay It was developed to 
3. Interfaces with the ma1or word processors to generate form designing customized analysis Max ilerters and other text . 

componen ts of s tat1s t1cal analysis.4. � Prints mailing labels up to four-across 1n any format desired 
t Comple te menu-�

information for each record �
5. Has virtually unl1m1ted coding capab1l1t1es wrth thirteen fields of 

2 Menu-assis ted da ta entry. �
Max i Mail is the most sophrs trcated user-oriented mail lrst � 3 User-

program available. be performed and printed out on the variables of your c hoice. 
Tll5-80 Model Ill only. 2 dl•ll drlwt8 required 012-0148 $99.95 

Send S1.CMl tor our 16 P•U- booklet 
" Getting The Moat From 
Micro" All 16 pagH ere packed with 
lndepth explanation• and printout 
Hmple• from th• Maxi Serlea ot •P­
pllc1tlon1 program•. 
TH• llUSIN•SS DIV ISION 
BOX 3435 
LONGWOOD,FL 32750 
(305) 830-8194 



FOCUS ON: 
MAXI CRAS 

What is Maxi CRAS? 
Maxi GRAS (for Check Register Accounting 

System) takes the work out of printing checks, 
balancing your account, and reconciling it with bank 
statements. And that's only the beginning! 

Who can use it? 
Maxi CRAS is powerful enough for small 

businesses, and easy enough to handle for family or 
personal use. Best of all, it won't make you change the 
way you do business. Write checks by hand and enter 
them into the computer later, or let Maxi CRAS do all 
the work, and print checks automat ically. 

But what makes it different from all the rest? 
We're glad you asked! Disk-based Maxi GRAS 

handles a virtually unlimited number of checks and 
deposits each month. And to keep track of all those 
financial transactions, Maxi GRAS supports up to 223 
separate income and expense accounts, and your 
transactions can be assigned to one or even all 223 
accounts. 

Why is this so important? For some transact ions 
it's not. Suppose you write a check for $250.00 to Jolly 
John 's Jalopy Jumpers for repairs to your automobile. 
You would simply assign the check to the AUTO 
REPAIRS account. But suppose you had Jolly John fill 
the tank, and you picked up a gallon of milk while you 
were there. With Maxi CRAS you can simply add the 
$50.00 worth of gas and the $2.00 worth of milk to the 
$250.00 you owed him for the new windsl']ield wiper, and 
write a check for $302.00. Many systems would force 
you to assign this check to a single account. But Maxi 
CRAS lets you charge $250.00 to AUTO REPAIRS, 
$50.00 to your GAS & OIL account, and $2.00 to your 
FOOD account. Six months, or even six years from now, 
you'll still know exactly what that $302.00 went for. 
That's power! 

I'm interested. Tell me more! 
Organizing the data is just half the picture. Maxi 

GRAS provides six essential reports and statements in 
a fraction of the t ime required to do them by hand. At 
tax time, you'll have all the data you need at your 
fingertips. No more sifting through shoeboxes full of 
cancelled checks! 

MAXI CRAS 
By Dale Kubler 
For your TRS-80 Model I or Il l with 48K, 
two disk drives, and an BO·column printer. 

$99.95 
Soon to be released for IBM / PC 
THE BUSINESS DIVISION 
BOX 3435 • LONGWOOD, FLORIDA 32750 
(305) 862-6917 

'.'. �$� �~� -­
For detailed forecasting and budget ing, Maxi 

GRAS now interfaces EASILY with VISICALC(TM), the 
electronic spreadsheet program sold by Radio Shack. A 
Maxi CRAS exclusive! 

The Last Check Register Accounting System 
You'll Ever Need! 

Strong statement? Check out these features! 

• Write checks by hand, or print automatically 
on single or continuous form checks (NEBS 9020). 

• Data Entry routine second to none - saves time 
AND eliminates errors. You don 't need to be a 
computer expert to use Maxi CRAS. · 

• The best selection of printed reports available -
complete check register, income and expense 
subtotals, bank statement reconciliation, list of 
check register notes, and an accourit distribution 
statement. Compare! 

• For even more detailed analysis, Maxi CRAS data 
is readable by VISICALAC(TM). 

• Checkbook balance is constantly updated and in­
stantly accessible. No more embarrassing over­
drafts! 

• A notes option can be used to flag tax-deductible 
transactions. 

• Handles up to 223 income AND expense ac­
counts. Many other systems only allow ONE in­
come account. 

• Ass ign transactions to a single account, or 
distribute over multiple accounts. Assign specific 
amounts, or pro-rate by fraction or percentage. 
Cash transactions can be recorded in any ac­
count without affect ing check-book balance. 

• Check Address data base stores up to 40 ad­
dresses and automatically prints them on your 
checks. 

• Fast and easy bank statement reconciliation. 
Compare! 

• Maxi CRAS is supplied with a complete Us.er 's 
Manual, sample printouts, and TDOS, a special 
vers ion of the DOSPLUS operating system. 

WE INVITE YOU TO COMPARE. 
Compare Maxi CRAS with any other system 

avai lable. We did, and we're sure you ' ll find Maxi 
GRAS to be the most versatile, easy to use Check 
Register system available - at any price! 
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