


R~.,Big Spreadsheets, 

Manage Large Data Bases, 


Process More Words 

With MASTER/CARD And 

Your Tandy 1000. 

MASTER/ CARD expands your Tandy 
lOOO's memory, plus gives you needed features 
such as.a serial communications port, battery 
powered clock 
calendar and four 
useful utility 
programs. 

RAM 
EXPANSION 

MASTER/ CARD is available in 512K 
and 1 Megabyte versions. All MASTER/ 
CARDS are designed to be expanded. Mem
ory options let you go to the 32 megabyte 
limit. That's all the memory work space you 
will need for today's and tomorrow's more 
powerful software. 

MASTER/ CARD includes the Direct 
Memory Access (DMA) controller for proper 
memory management and is compatible with 
Tandy's MEMORY PLUS board and other 
memory expansion boards. 

SERIAL PORT 
Standard RS232C serial communications 

port lets you connect a serial printer, mouse, 
modem or other serial device to enhance your 
system. The port is configured as COMl, 
COM2, or disabled for optimum system usage. 

CLOCK/CALENDAR 
This feature automatically sets your 

computer to the correct time and date each 
time you boot up. Now, you can take advan
tage of software dating features automatically. 

MASTER /CARD is engineered hy Matthew Electronics Inc. 

UTILITY SOFTWARE 
RAM DISK- You can create a high

speed, electronic disk of up to 768K for 
instant memory access 

without disk 
drive delays. 
Programs run 
faster. RAM 
disks can 

be installed above the DOS 640K limit. And 
back banked memory is not destroyed on a 
warm re-boot of the system. 

PRINT SPOOLING - You can create 
print buffers that hold up to 256K of data 
being sent to a printer. You can then go on 
to other computing tasks while the buffer 
empties. Buffer memory can be assigned 
above the 640K DOS limit. 

MEMORY MANAGEMENT 
SOFrWARE - Enhanced memory manage
ment features let you address up to 32 mega
bytes of memory. 

EMS EMULATION SOFrWARE 
Supports the use of emerging software 
memory expansion standards. 

MASTER/ CARD prices begin at $185.00. 

Call l-800-543-2233 
inside California (805) 684-5464. 

A f C Automation Facilities Corporation 
6383 Rose Lane, Carpinteria, California 93013 

(805) 684-5464 



Did you lfnow? 
Onlyone spelling checlfer: 
• works with both Scripsit and Superscripsit. 
• integrates with all other popular word processing programs as well. 
• requires no special document placement! Even runs on a single drive system. 
• displays its dictionary so that you can find the correct spelling of words. 
• offers integrated Hyphenation Option and Grammar & Style checker. 

Electric Webster 
SPELLING CHECKER==AUTO-HYPHENATION==6RAMMAR CHECKER 

Displays Correct Spellings: If Performance "Excellent"; Documenta
know the correct spelling tion "Good"; Ease of Use "Excellent"; 
EW will look it up for you, a Error Ha ndlin g "Exce ll ent" . Info 
the dictionary. World, 8/82 

Verifies Corrections: If you "Electric Webster, a fa ntastic spell ing 
know the correct spelling o~ and grammar checker "80 Micro 4 / 85 
EW will check it for you befo 
ing the corrections. Now seeHyphenates Automatically: 
Inserts discretionary hyPc 
out text. "tpr yourself! 
Grammar & Style Checker: 
Identifies 22 types of com 
Makes suggested correcti 
stroke of a key. Runs wit 

50,000 Word Dictionary: 
21h bytes per word; add as m 
as you wish. 

Fast Correcting: In as Ii 
onds, Electric Webster 9 
to your Word Proc · 
with your text fully cor 
your screen. 

Integrates: with Word Stai:, D.eskmate, 
Spellbinder, Volkswriter, Open Access, 4/81 
Allwrite, Newscript, Lazy Writer, Sup

erscripsit, Scripsit, Electric Pencil , "The most helpful program I've found 

Copy Art, Powerscript, Zorlof, and is Electric Webster. After looking at 

I.,.eScript (specify) . Begins proofing at nine proofreading programs, I've set

the stroke of a key; returns you to tled on Webster . . ."Creative Comput

word processing automatica lly. ing Jl /83 


When ordering, stipulate word proces This dicti onary is not published by the original publis hers or Wehster's 

sing program and operating system. Dic1i01wry or their successors. 

Tr)' Before You Bu)' : 

F
o r the seco nd straight year. 80 
Mi cro read ers have voted Elec
tric We bste r the # I Spelling 

chec ker. Find o ut fo r yo urse lf how ac
cu ra te. fas t a nd easy proo f-reading ca n 
be. Fo r o nl y the $5 cost o f postage. 
ma te ri a ls a nd handlin g. we will se nd 
yo u a specia l Electric Webste r demo n
strati o n di sk that wo rks just like Web
ster. but p roo fs o nly ha lf the a lpha bet. 
With it . yo u' ll get a co upo n wo rth $5 
to wards the purchase o f Electric We b
ste r. 

LOW PRI CES: 

TR S-80, Model I/I ll o r IV 
w / Co rrecting Feature 
Hyphena tion 

$ 89.95 
$149 .95 
$ 49 .95 

Gramma r & Style Checker$ 49 .95 

CP / M . PC/ DOS. Model 1000/ 2000 
Electric Webster. 
w/ Co rrecting Feature, $169.95 
Hyphena tio n. a nd Grammar 

~COfiiUcopia Software 

,,.. POST OFFICE BOX 6111, ALBANY, CALIFORNIA 94706, PHONE ( 415) 524-8098 



•FREE• FREE SPECIALS •FREE• 

Order over $100.00 and select one of the following ABSOLUTELY FREE. 
Order over $200.00 and you may select any two items: SOFTWARE: 
Varkeep/Screenpacker Plus • Master Directory Mod fff • Superkeys Mod 

Ill • Meltdown I/Ill • BOOKS: TRS-80 For Kids From 8 to 80 Vol. 1 or 
II • Electronically Speaking • Computer Communication Techniques • The 

Rest of 80 • Using the Z-80 in the TRS-80 • TRS-80 Data Files • Inside 

Your Computer • GREEN SCREEN • Mod I, 111/4/40 or P 

An excellent value for t8llCheB and stuc»nts, the TEST 
QUESTION Qt.TA BANK elloM queetlon and answer Input tor 
1 unit of lnstructkln, chtpter, c:ourae, aemester, etc. Many dif.. 
lefent oat. Bank dlab may be used and the fofmat can be 
multtp&e Choice, matching, short ant.wer or true/false, Que. 
tlOne may be added, ChanQed, deleled or reviewed at any 
time. Up to 200 ~may be prlntad by choice et r~ 
dom l8iectlon0tcornt>IMtlonolthe two. SUVtlngqueeiion 
number may be spedt'ied, and the tame lfllls and ltn8W9f 

keyscan be printedlnlfifrerentordln. Datainputletulty 
error tnappad making the data bank very easy lo use. Slop 
prepertng your tests manualty when you can le! your Mod 314 
do It lor you. 

WORD PROCESSORS & 
PRINTER DRIVERS 
lazy Writer 1/111/4 . . . . . .. 119.95 
lazy Font 1/111/4 . . . ....... 44.95 
M-Scrlpt 1/111/4 . . . . ........... 53.50 
LeScript 11111/4/Max . . . . . . . . 109.95 
LeScript MSDOS-1000-1200 . 179.95 
PowerOrlver-E Epson 1/11114 ......... 29.95 
PowerOrlver-P Prowriter 1/111/4 ..... . 29.95 
PowerOrlver-S Staowrlter 1/111/4 . . . . 29.95 
PowerOriver-0 Okldata 92 1/111/4 . 29.95 
PowerDriver-FX (FXIRX) 1/111/4 .... 29.95 
Epson Driver Compiler . . . ......... 29.95 

PowerScript for Scrlpsit 1/111/4 . . .. 34.95 

Multiple Cash Accounts...Departmentalize any 
account. ..You select which accounts print on 
income statement &balance sheet. ..Real time 
transaction posting...no more batch process
ing. .. total aud~ trail. We have what we believe 
to be the finest general ledger for the Model Ill 
on the market. Call for more details or order 

Program. 

OPERATING SYSTEMS 
CP/M 2.2 Montezuma Mod 4 ...... 169.95 
A-Shack HD Driver for CP/M 2.2 ... 30.00 
Monte's Window ......... 49.00 
Monte's Toolkit .................. 49.00 
Monte's Basic (Bascon) ........... 49.00 
Dosplus 4A with M-ZAL .......... 129.95 
Dosplus 3.5 11111 . . . . ..... SALE 79.95 
Multidos 1. 71 I/Ill . . . 79.99 
Multldos 80/64 . . . . . .... 89.95 

MOD 4 BY JACK 

Separates any category for you in any manner you 
wish. This new version can span drives and may 
use multiple nappies. The program will sort on any 
eight levels ii you wish. Separates your nags and 
puts them into another file. Print options: Labels & 
Listing. One choice is the simple " telephone book" 
type listing. Two of the other modes give you not 
only the listing of names. but also either FLAG num· 
bers. or the actual FLAG descriptions. The final print 
mode is what we call THE SALESMAN's NOTE· 
BOOK,.. It prints out the whole list or whatever parts 
¥OU specify with all inlo including full nag description 
in each record. Then the word "Notes" is printed 
with several lines of blank space for making those 
notes in the ~eld . MOD I/Ill or 4/PIO 

UTILITIES 
J&M Memory Minder I .......... 84.95 
J&M Memory Minder 111/4 ........ 74.95 
The Toolbox for LOOS . . ........ 44.95 
ALCOA C Comolete Svstem ..... 64.95 
ALCOA Multi-Basic Compiler ..... 64.95 
ALCOA Pascal ................. 64.95 
AOS Superkeys Key Macros 
Mod Ill ....................... 35.00 
The Toolbelt Mod 4 ............. 44.95 
AOS Utils. 1 Varkeep/Scmpkr .... 49.95 
Pascal-80 Mod I/Ill . . . . . . . .. 59.95 
The Creator Mod 1/111/MSDOS . . .. 44.95 
AS Public Domain Disks (each) . . . 9.95 
Zues Editor/Assembler 1/111/4 ..... . 74.95 
System Diagnostic 1/111/4 ......... 89.99 
Trashman ..................... 32.50 
Faster . 22.95 
RPM . . . . . . . . . . . .. 21 .50 
DSMBLR Ill I/Ill . . . . .... 29.95 
Accel 3/4 Basic Compiler I/Ill . . . . 44.95 
Monitor 5 1/111/4 ................ 22.95 
Hype'!'ap Disk Utility 1/111/4 ....... 49.95 
Z-Bas1c Compiler 3.0 . . . . . . . .. 79.95 
T/Maker Mod 4/4P/4D . . ..... 275.00 
DOSTAMER ............. . ..... 49.95 
PRONTO ...................... 59.95 

PROTECTED MEDIA 

BUY SUPERUTILITY PLUS 
3.2 FOR MOD 1/111 


MOD 4 VERSION FOR MOD 4/4P/4D 

AT $74.99 


AND RECEIVE THE NEW BOOK 

USING SUPERUTILITY PLUS 


FREE 

A $100 .00 VALUE FOR ONLY $74 .99 


SUPERUTILITY/PC NOW $84.95 

SCHOOL UTILITY AND EDUCATIONAL 
Power Reading ............... . .. 64.50 
Test Question Data Bank ..... 49.95 
Test Generator/Drill ......... 34.95 
Football Scouting ........... . ..... 49.95 
Basketball Statistics .............. 39.95 
Baseball Statistics ......... . ...... 39.95 
Computer SAT 111-1000-1200 . 79.95 
Student Schedule Data Base ....... 49.95 
Teacher Evaluation .. 39.95 

• MalRaine up to I00 buclgal alegoriee • Keeps track ol up 
to 5 checkbooks • Prira ch«:ks, if deeired • Prits a pnonal 
baAlrce ~ R::orne and exponse a.mmary • PrVts ne1 
wonh uemert • PrOYida8 l8lit bank roconciaion • Abt.11 lhe 
exsansiona on rrUiple dakeaes • One ?"C9tm hanclaa cattl, 
checkbooks • Credi! cards and 01har liabilities and OK· 
pereea • u~ arnJlll. flllcal or cmoncter 'lfJBI • Triw"& 
ac1ion1 may be " apli l' ' among dlllarent budge! cate· 
gor9 • F8gstraneactioostortaxpurpoaos • Meircaln8178r18
actionhielory • ProvidesH»B~la&rrJC21legOrytf)' 
IB g9'*1. 
The ?"C9IWTI bell 00ea ad;.« 800.Jt overything you'd ask ol 
a "pet81'JnW linance peckage"-Popullw Comp.i1in11- Novenr 
ber, 1982 

MOD 111 

GRAPHICS AND GAMES 
Powerdraw I/Ill ................... 34.95 
Graphlt (Line Graphing) . . . . . . 34.95 
AOS Utils. Screenpacker Plus . . .. . 49.95 
PowerDot II I/Ill Spec. Printer ...... 34.95 
Meltdown (Nuclear Powerplant) ..... 19.95 
Gamepak-3 (Funlace, Match, etc.) ... 29.95 

SUPERDOS 
Over 15 enhancements to TRSDOS 1.3 . .. 29.95. 

FAST/CMD 

ICS PROFESSIONAL SAVEby Freeman Software 
$50 

INVENTORY CONTROL ONLY 

I SALES REGISTER 

INVOICING ~ $89 .95 

This complete retail inventory, invo1c1ng 
and sales register system will maintain 
over 2,500 items on MOD Ill floppies with 
built-in accounting for sales tax, sales type 
and 9 different sales people. Print sales 
registers, invoices and many different in
ventory reports on BO or 132 col. printer. 
Tracks backorders and will also n1-order 
on predetermined quantities. Also main
tains cost of entire inventory. A GREAT 
VALUE! MOD I/Ill or PC/1000 

TRSDOS-MSDOS-CPM 
HUGE SALE ON 

CONVERSION UTILITIES 
CONVERT BASIC TO PC .. 29.95 
SUPERCROSS/XT . .... . . 90.00 
SUPERCROSS/XT 

W/CONVBASIC . .... . .. 99.95 
HYPERCROSS/XT 2.0 . . . . 99.95 
THESE UTILITIES ARE A MUST FOR 
CONVERTING TRSDOS TYPE PRO
GRAMS TO YOUR MSDOS OR CPM COM
PUTER. ALL MENU DRIVEN, THEY DO 
THE COMPLETE CONVERSION ON YOUR 
TRS-80. MOD 1 NEEDS DOUBLE DEN
SITY. Specify MOD IDD, MOD Ill, MOD 4 

MC1Cl0PIDI~ ENCYCLOPEDIA FOR THE TRS-80* 
~o~ rn1 ~~so· WE FOUND ANOTHER CACHE! 
: .::~..-::· A GREAT COLLECTOR'S ITEM 

BUY THE FULL 10 VOLUME SET 
NOW WHILE IT IS STILL 

only 39.95 AVAILABLE only $39.95 
AN APOLOGY TO OUR CUSTOMERS.....We sold thousands of books on our 
Christmas Sale Flyer and sold out of both versions of the ENCYCLOPEDIAS. We 
have since discovered another cache which we bought to pass on to you at our 
lowest price ever. Each volume contains from 15 to 20 articles accompanied by 
program listings. The books are each . approx. 200 pages covering such topics as 
UTILITY, TUTORIAL, BUSINESS, WOAD PROCESSING, HARDWARE, GRAPHICS, 
GAMES and MORE. This is the FULL 10 VOLUME SOFTCOVER Edttion originally 
sold for $109.50. Volumes measure 6 x 9 inches and were authored for the Model I/ 
Ill. Many of the listing will work on the Models 4. SALE ONLY $39.95 • . ••.Please 
add an additional $2.00 to our normal shipping. 

PRINTER RIBBONS 
Brand New-No Reloads 

PRINTER PRICE EA. 
ANADEX 9500 SERIES/9620/9625 . ...... 8.00 
C. ITOH 8510 PROWAITER ............. 6.00 

C. ITOH A1~10/DWP 210 (FILM) ....... 4.00 
DMP 2100/TQSHIBA 1350 .... .. .... . ... 7.00 
OW lllDWP-410 (MULTI STRIKE ALM) . .. . 5.00 
EPSON MX 80/FX/RX .................. 5.00 
EPSON MX-100 .. . .. ... ....... .. ...... 8.00 
LP llW ...... ........................ 6.00 
OKl~TA ~ .... . ..•..... 3.00 
OKl~TA 84 . . . . . . . . . . . . . . . . . . . . . . . 4.00 

NEW BOOK 
The Programmers Handbook of 


Computer Printer Commands 

Thia outstanding new laaue offeni you Ill control a>dee ol 

the most popular 170 printers. Compiele taibk9e for Daley 

Wheel & dot matrix printers lndexad alphabellcaly 17)' mfgr. 

11 lllao Includes names & addr9SMl!I of al llatad mlgrl. Codee 

.,a presented In wrtttan, heK and declmal equivalent A great 
lnlOmlatlonaource. 
270 PP, ...... e...nd • •. . •..••••••• . .••• 37.95 

INFOSCAN 

lrWoaclwl is WI~ ldty M is U5IOd IO organize, aft anc1 
relliuYe tll'f'f 1ype a uaell norm.Di., trrt rmr-.... 
II OOf'l"bnash k!JalU'ee d a ¥llOfd P'OC8mCI'. dll&a time /TWllgllr 

Md irbrnelion ~and dliiPrf llJ/l:t. You compoue ncm.aon 
rec:O"d& on lhe semen Uling tMt word prooeaWig '8m.re ri eny 
formal you kl. Ea::ti record ii dea::rllad by t - 17 charecltw ke)-
1111'89es M you~. 0n:::ecn!IBl8d.lhe~ lla·a~ 
Jh8111!19CM bataWYladasalisl onh!ICJeen Ulingen~ 
key 1CW1 tnc:ta You 9Ct01 hi~ fwu tie bn1::kss vM\ 
lh8 arrow flays on yo., ke)tard. 'MW'l 118 daared ~ ill 
b.n:1. )QI ~ a single key and 119 «nmpondng frDmaDc.n 
R1C01d iB r«riovod from dek Md cilPaYed on the C1'9'1. The 
record dsplays i'l eira::ay !he ane b'md • you uaad J> 09IW8 il 

v... "" 'M~nnMllM'UM '48~ 1"onve 

DSIDD DISKETTES 

tt's ZBA.SIC. Wrila1 lot programmers by program
mers. (~ you know BASIC-you know ZBASICQ 
Now you can write a program exactly the same 
way on an Apple, an IBM, a Tandy, or any other 
major micro and port the soun::e oode. You only 
write the program once. .. 
and It nns on an the major micros. The com
mands stay the SBm&-<8gBrdloss of the com
putaf" (even graphic commands and disk l/OQ. 

ZBASIC. Starting now, It's the only language 
you'll ever have to know. 

"SPECIFY VERSION WHEN ORDERING 
•TRS-80 MOO, I, m •IBM and CompeWe -cPJM.«l 2.3wr/ 
•TRS«> MOO 4, 62 DOS 2.1 or li'eelef (on Kaypro SSOO) 

BOOKS, WALL CHARTS & MISC 
Using SuperUtlllty (new issue) . 
Super Utility Tech Manual 3.x ..... . 13.95 
TRS-SO ROM routines documented Mod U 
l!MlDOS .6/L-D.OS .!>cQQrammeJS ..... 18.95 
Guide . . . ............. 19.95 
Green Screens l/ll/lll/4/4P ...... 16.95 
Diskettes DSDD 10 in Plastic Bx .... 9.95 
Colored Sentinel Disks ....... . .. . . 17.00 
Profile 3 + Commands Wall Chart• . . . 4.00 
Vislcalc Commands Wall Chart• .. ... 4.00 
Superscripsit Wall Chart• . . . . . . 4.00 
Model Ill Basic Wall Chart• . . . .. 4.00 
Model 4 Basic Wall Chart" . .. . . .... 4.00 
Mod 4 by Jack (user guide) .. .. ..... 9.95 

"Charts not shipped as separate order 

http:6/L-D.OS


0 

HI RESOl..UT10N GRAPHICS 
THE GRAPHICS SOLUTION by Micro 
Labs $189.95 
Aun lhe best Hi-Res board on~· Mod Ill or 4/4P. Far supeOOr 
to Racio Sha::k's 00.:.d. this gem M open up a new world 
~ 11ai:ties ~ Grap'les 1>1sC is rd.ded a1orq • lh 
39 ahe- H>Res demos & aplicailns ard a detaied """ 
rn<roa/ M map operming sysrems <Ye rupported ard ;., 
H~Res s:reen can be !)inled on 20 p:>pJlar pM.ers. 1rsa. 
lal:ion is simile Yiah a dip-oo internal board. H~Res, te:d & 
Low-Res g.-ap'les can "' t» dsJ:layed simolar<ously. This 
board is the finest H~Aes mocifcaOOn on the market ~ 
adci(lnal H~Res ~e is availalle. Cal for further detais. 
Spocily Mod Ill, Mod 4, 4P °' 40 "1cn 0<deMg 
WAS $299.95 REDUCED TO $199.95 SALE 

$189.95 

HI-RES SOFTWARE 
3D PLOT . . . . .. 39.95 
MATHPLOT . . ... 39.95 
eASICE . . . . . ..........•..... 39.95 
SLIDESHOW ...... . . .... . .......... 19.95 
PCHAR . . . .... .......... 14.95 
DRAW ... . . 39.95 
BlZGRAPH ........ . . . . was 98.00 now 75.00 
ADVANCED LETS WRITE MUSIC ...... 49.95 
xT.CAD . . . . . . . . . . was 449.95 now 345.00 
SURFACE PLOT . . . .. .. .. .. .. .. 39.95 
G BASIC 3.0 FOR RIS BOARD . . 49.95 
TOURNAMENT CHESS . . 49.95 
TOURNAMENT REVERS! . . . now 29.95 
3·D TIC TAC TOE ................ now 19.95 
LIFE & SPIROGRAPH . . 24.00 
FRACTALS . . ... . ......... 19.95 

Back By Popular Demand 

The Programmer's Guide 

To LDOS/TRSDOS6 


Five star rated by 80 MICRO, The 
Programmers Gulde Is a must 
have book to understand the In
ternal workings of the DOS. 
200 Pages-8~ x 11, by Roy Sol· 
toff one of the authors o f LOOS/ 

TRSDOS 6. 

Retail 24.95 Sale 19.95 


JustDOSTAMER Reduced. • .•• i!!":li'liliiiilll NOW
Oostamer Mod 4/4P/4°0 

95 $49.95oos1ame; ;o,: ·,ooo· ·pc·49
· 

DOS . . . . . . .... '. ... /~~95I ~ 
You have heard of DOS manager type pro
grams in the MS-DOS world. Now the Mod 
4 has one too. Rated 4'k stars by 80 MI
CRO, it has 10 full user menu screens to 
customize your DOS. Help menus are in
cluded and now, for a firs!, you can com
ment all your directory entries. Tag/Untag 
all files for mass copy/kill etc. Over 200 user 
defined keys. We highly recommend this 
outstanding software package. 

#1 FUNNY FACE• • ..A graphic pro
gram that lets you construct over 
1,000,000 faces. Also play the police 
line-up. 
#2 MATCH....Agraphics matching 
game like the popular TV game 
"Concentration." 
#3 REPEAT AFTER ME.... 
Emulate the popular game "Simon." 

VAR KEEP 
Can save variables lO be passed to other ba9c pro

grams. allows basic program chaining, contains a ba· 

sic loader program which deletes itself 10 provide 

adcfJtional memory space, occupies 720 bytes of user 

ram. 

Screenpacker Plus 

Allows drawings to be created by moving a cursor 

around !he screen. provides a normal typewriter 

mode which produces upper· and lowercase letters. 

produces larger letters. nine letters per line, five lines 

per screen. 

Mod I or Mod Ill, specify. 


Game Pak 3 

OUR GREAT BOOKSALE CONTINUES 
FOR BOOK DESCRIPTIONS, SEE OUR 80 MICRO AD (JUNE '86) 
TITLE RETAIL SALE 
TRS-80 FOR KIDS FROM 8 TO 80 I ......... $10.95 ... .. ..... $ 7.95 
TRS-80 FOR KIDS FROM 8 to 80 VOL. II .. ... $10.95 ... . . ..... $ 7.95 
HOW TO MAINTAIN & SERVICE 

YOUR SMALL COMPUTER .... .. ..... . ... $17.95 .. ... .... . $11 .95 
USING THE Z-80 IN THE TRS-80 . .. .... . .. .. $13.95 . .. ... .... $ 3.95 
COMPUTER COMMUNICATIONS TECHNIQUES$15.95 $10.95 
ELECTRONICALLY SPEAKING ......... . .... $14.95 .. . ....... $ 9.95 
PRACTICE PROBLEMS IN NUMBER 

SYSTEMS, LOGIC & BOOLEAN ALGEBRA $11 .95 .. . ....... $ 7.95 
INSIDE YOUR COMPUTER .. ..... .. ... . ... . $12.97 . .. . . . $ 8.95 
TRS-80 DATA FILES .................... .. . $12.97 ..... .. ... $ 3.00 
THE WORLD CONNECTION ..... .... . . . .... $ 9.95 . .. .. .... . $ 6.95 
IBM PC FOR KIDS FROM 8 TO 80 ... .... . .. $15.95 ... .. ..... $10.95 
ANNOTATED BASIC VOL. I ... . ..... . . .. . ... $1 2.97 .. ........ $ 3.00 
ANNOTATED BASIC VOL. II. . . . . . .. .. .. $12.97 .. . . . ..... $ 3.00 
THE REST OF 80 .. . .. . ...... ..... . . . . ... . $ 9.97 .......... $ 5.95 

BOOK QUANTITY SPECIALS 
This special only applies to the titles featured above. 

Please add an additional $2.00 to our normal shipping. 
BUY ANY FIVE BOOKS FOR $30.00 
BUY ANY TEN BOOKS FOR $50.00 

Quantities limited and subject to prior sale 

TWO NEW 
POWER READING 
4X, star rated by 80 MICRO 
More than Speed Reading 
by LSR Associates * * * * -; 
A great program for teachers, students and any-
one else who would like to greatly increase their 
reading spead and comprehension. This program 
automalically adjusts to individual abilities and 
It's better than taking outside speed reading 
courses. Power reading monitors your reading 
as you progress and will adjust spead. It prints 
reports to lhe screen or printer. Successfully 
tested on grades 7-Adult. This program is 
shipped with a general reading courseware dis-
kette packed full of stories. An additional "In-
vestmenl" courseware diskette is available. Mod 
Ill version runs in lhe 4/4Pl4D. 
Power Reading specify Mod Ill or 
MS-DOS • •••• • . •• ... • ••••. 64.50 
Additional couurseware diskette 

. . ...... . ... .. .. .... .... . 16.50 

SUPERDIRECTORY 
Index all of your diskettes and disk files 
with SUPERDIRECTORY. This unique 
program will read all of your disk files, 
generate a masler library sorted by file 
name or extension along with the ap
propriale disk number. Your master in
dex can be sent to the prinler or bro ught 
to th e screen. We even include an editor 
so you can add one line of comments 
to each file in the library. While SU
PERDIRECTORY ru ns on the Model I 
or Ill (4/4P/4D in the MOD Ill mode). it 
will read and index Model 4 diskettes 
while in the Model Ill mode. When or
dering, Model I or Model Ill must be 
specified. Also, please in form us if you 
are going to run it on lhe Model 4P as 
an additional file is needed. Retail 
$49.95 SAVE 20% NOW $39.95 

RELEASES 
MASK MAKER 
A Screen design and 
development system 
by Strachen Holdings LTD. 

Now design your own graphic or data input 
screens in the native Mod 4/4Pl4D mode. If you 
are writing programs in either BASIC or Assam-
bier, let Mask Maker save you hours of develop-
ment time. You can design any custom screen lo 
your specificalions and layout for merging into 
your programs. Mask Maker will automalically 
write to code and generate several different output 
formals in Assembler or BASIC to enhance your 
program design. Mask Maker runs under TRS-
DOS 6.2. It is a valuable programmers tool priced 
very reasonably, Mask Maker received a 4 star 
review in 80 MICRO, June 1986. The manual has 
been toially rewritten since lhe review. 
Mask Maker Mod 4 .. . . ONLY 39.95 

If you own a TRS.SO (Mod lnll/4). and you are a 
chance taker, °' a gambler and LOJE surprises, our 
GRAB BAG may just be for you. Send us just 39.95. 
along with our standard $3.00 shipping, and we will 
comb the far reaches of oor warehouse. We will ship 
you a surprise package worth more than $200.00. 
It may be computer books, disk programs, tape 
programs, other goodies or assortments of alt Pro
grams will be guaranteed to run and replaced if they 
don't. Some items may be old, some current. . 
that's the surprise. 
Refunds or exchanges are not allowed but we know 
~hat you won't be disappointed. 

APPLICATIONS 
Macro Typing Tutor 11111/4 .......... 39.95 

ST-80 Ill: Terminal, host and mini-BBS 
...................... . ........ 69.95 

Masterdirectory Mod Ill ............ 29.95 
Superdirectory Mod I/Ill ...... 39.95 
Datagraph l/lll/4Max ....... . 74.95 
Datagraph w/Pie Chart Option ..... 109.95 
The Basic Checkbook I/Ill ....... 64.95 
Mterm 1/111/4 . . ... 59.50 
Loan Amortization Ill . . ...... 29.95 
PowerMail Plus 11111/4 . . . ... 89.95 
Text Merge for PowerMail ......... 49.95 
Power Mail wfText Merge . . 119.95 
Inventory ControUICS Pro . . .... 69.95 
Ultraterm I/Ill .............. .. .... 44.95 
Ultraterm 2.0 w/auto-logon ......... 59.95 
Modem-80 I/Ill . . .............. 39.95 
Modem-80 4/4P .................. 79.95 
SPS Statistical Analysis Mod 1 .... 150.00 
SPS as above for Mod Ill inquire 

You too can be a sysop. Run your own 
BBS and open up your computer to the 
outside world..... 
Imagine a real time electronic message 
center in your own home. 

COMPLETE SYSTEMS 
BBS-80 MOD I or Ill (for floppies} . . . $ 74.95 

INFOEX-00"' 1.. 111 (wh" on hald dislq .. ..... .. s 99.95 

FAST~ for lhe Model 4/PID . . .. $ 74.95 

BBS.PC IBM or Compatibles . . ...... $250.00 


Call for additional details 


DATAGRAPH 

~="'t~~~~REO ~·I 
• MX·100, FX 80l100 _ 
• LP VIII, DMP-m2100, 120 r,~:'7·'\ __:;.-
• NEC B023 A-C, C ITOH 6510 ci __....
• IDS 4S0/5$l, 480, £61132 .• - • · -- - -· ~ 

• GEMINI 10115 I · i• OKIOATA~. 9m3.~ ·· , 1 ~1l "Jl 1 ~1 1 
PIE CHART OPTION , ~ t 

$34.95 o~ 00 "'0 0 

MOD I, Ill , 4 (SPECIFY) 
PLEASE SPECIFY PRINTER 

214-680-8268 

Send Cash, Check or Money Order. Please add $3.00 for UPS Shipping 

or $5.00 For US Postage & Insurance. COD's send an additional $3.00 COD fee. 


All COD's will require cash or certified upon delivery. 

Foreign orders are welcome. All shipping charges assumed by purchaser. 


When ordering by mail, please specify computer and model number. 

Phone Your Order In Today Or Mail To: 


DISKCOUNT DATA, 2701-C WEST 15th, SUITE 612, PLANO, TX 75075 


• and [ VISA ICheerfully Accepled 



Circle 308 on Reader Service card. 

PowerSoft ·NewsFlash #12 

Anniversary Column! 

Thank you for reading our Newsflash column over the past year. Your 
response has been favorable and we enjoy passing along news as available. 
We appreciate your support and will strive to continue to provide quality 
products at a fair price. On CompuServe™, type GO PCS56 to visit our SIG. 

The response to our new TRSCROSS™ utility has been 
fantastic! Thank you! TRSCROSS is explained in depth in our ad 
elsewhere in this issue, but briefly for those that have a TRS-80 or used one 
before, and now use a PC or compatible - do not miss this program! It 
allows you to read and convert your double density TRS-80 disks directly 
over to PC/MS-DOS right in the PC! A TRS-80 is not even needed. BASIC 
programs and SuperSCRIPSIT files are converted "on-the-fly" in just one 
pass! We've checked our competition, and to do the same thing requires 
many steps more than this. Also, the competition doesn't tell you that his 
program is written in BASIC! We couldn't believe it!! It's much slower, and 
has Jess automatic BASIC conversion (and no SCRIPSIT or SuperSCRIPSIT 
conversion) - for more money! TRSCROSS is what you really want. Just 
pop your TRS-80 diskette in your PC and read or write to it. In both 
directions. It's easy & fast! Don't settle for Jess than the best. Only $89.95. 

We still support the TRS-80! We have written many excellent 
products for the TRS-80 that you should definitly know about if you use this 
computer. Below is a list of what we can do for you and your TRS-80. 

Super Utility+ (or Super Utility 4/4P) - This is the one. There is 
no other. This utility has been written up in every major magazine over the 
years as the very best set of tools you can purchase for your TRS-80. It 
recovers crashed disks, removes passwords, backs up "funny" disks, allows 
transferring of files from all kinds of other TRS-80 operating systems and 
much more! Approximately 70 functions in all! 5 star review! Only $79.95 

Model 4 ToolBelt - This is known as the "The SUPER UTILITY for hard 
drive users". Written by the same author, it allows easy recovery and access 
to your data, as well as many other SUPER UTILITY type functions. Not 
protected. If you use LDOS, buy the LDOS Tooll3ox. Only $49.95 each. 

PowerScript - A major enhancement to SCRIPSil'TM (Mod 4, lll, or I). 
Allows complete control of your printer, as well as adding many new 
features to what you already know about SCRIPSIT. 4+ star review! $39.95 

BACK/REST - Our super fast mirror-image utility for backing up your 
TRS-80 hard drive if you use LDOS or TRSDOS 6. BACK/REST tells you 
how many disks you will need ahead of time, and prompts you all the way 
through on what to do. Handles files larger than a floppy with ease. Allows 
complete restoration of the entire drive or file by file. 5 star review! $99.95 

PowerMAIL Plus - The very best mail system available for the TRS-80 
computer (and maybe even others). PowerMail is all machine language for 
FAST operation and sorts, which it will do up to 12 levels! Works on 
floppy or hard drives, and will handle a maximum of 92,000,000 names if 
you have proper storage. Reviewed in June '85 80-MICRO (4 stars). $99.95 

SuperCROSSIXT - This is similar to our new TRSCROSS program, 
except that it performs ALL the work on the TRS-80. Besides reading and 
writing PC/MS-DOS it also reads/writes most popular C/PM formats. $99.95 
Also available - CONVERT BASIC (I/III to Mod 4 or GW-BASIC). $29.95 

Buy SuperCROSS!XI at same time as CNVBASIC and get both for $J19.95! 

Specify TRS·80 Modtl# when ordtring SuperCROSS, CNVBASIC, PowerMAIL, or Super Utility. 
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Features 


page 34 

27. 	 Stacking Up MS-DOS Subroutines 

by Thomas L. Quindry 

Four subroutine libraries compared. 


34. 	 The Complete Guide to Basic Debugging 
by Lewis Rosenfelder 
Save your sanity and your programs with our comprehen
sive debugging directory. (Models I, III, 4, and 1000) 

36. 	 21 Debugging Hints 

40. 	 Master Checklist 

42. 	 A Guide to Basic Error Messages 

114. 	 The Road to Better Sorting by Hardin Brothers 
Seven all-occasion sorts. Choose the right one to get the 
job done fast. (Models 4, 1000, 1200 and 3000; Load 80) 

124. 	 What's Your Function? by Joel M. Hoffman 
How to make the most of Basie's DEF FN command. 
(Models III. 4 , and 1000) 

126. 	 Restorative Powers by David Goben 
A sure cure for accidental resets within Scripsit. (Models 
I, III, and 4/4P/4D; Load 80) 

Departments 
A 

6. Load 80 Directory 134. Dave's MS-DOS Column 

8 . Side Tracks by Dave Rowell 

by Eric Maloney 140. TheArt 

10. 

12. 

Input 

Feedback Loop 
145. 

Of Programming 
by Bruce Tonkin 

Public Works 
19. Pulse Train by Bradford N. Dixon 

25. 

27. 

by Bradford N. Dixon 

Reader Forum 

Reviews 

146. 

148. 

Debug 

The Next Step 
by Hardin Brothers 

edited by 
Ryan Davis-Wright 158. How to Read 80 Micro 

BasicA Scientific 
Subroutine Library 
Finally! 
The Inside Track 
Peeks 'n Pokes 

162. Express Checkouts 
AT4X4Plus 
The Norton Editor 
TRScat 
Dots-Perfect 

Mr.Ed 170. HOT Coco Section 
The Word Machine 4.0.b 
Able One 197. New Products 

GW-Convert 208. Fine Lines 
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LOAD 


BO 

Load 80 gathers together selected pro

grams from this Issue of 80 Micro and 
puts them on a magnetic medium for your 
convenience. It Is available on tape or disk, and 
runs on the Models I, III. and 4 . 

Load 80 programs are ready to run, and can 
save you hours of time typing In and debug
ging listings. Load 80 also gives you access to 
Assembly-language programs If you don't 
have an editor/assembler. And, It helps you 
build a substantial software library. 

Using Load 80 Is simple. If you own a tape 
system, load the Load 80 tape as per the In

structlons provided. Ifyou own a Model I or III 
disk system, you boot the Load 80 disk and 
transfer the files to a TRSDOS system disk ac
cording to simple on-screen directions. If you 
own a Model 4, copy the Model 4 programs 
from the Load 80 disk to your TRSDOS 6.x 
disk using the COPY command. 

Not all programs will run on your system. 
Some Model Ill programs, for Instance, will 
run on the Model 4 In the Model Ill mode, but 
not In the Model 4 mode. You should check the 
system requirements box that accompanies 
the article to find out what system configura
tion Individual programs require. 

If you have any questions about the pro
grams, call Keith Johnson at 603-924-94 71. 
Yearly subscrtptlons to Load 80 are $199.97 
for disk, or $99.97 for cassette. Individual load
ers are available on disk for $21.47 or on cas
sette for $11 .4 7, Including postage. To place a 
subscrtptlon order, or to ask questions about 
your subscrtptlon, please call us toll free at 1
800-343-0728 between 9 a .m . and 5 p.m . Or, 
you can wrtte to Load 80, 80 Pine St. , Peter
borough, NH 03458. 

Directory 


Sort Takes 
Article: The Road to Better Sort

ing (p. 114). 

System: Model 4, 64K RAM. 


Six sort routines that bring 
order to the chaos of data lists. 
Language: Basic. 
Cassette filespecs : B, C, D, E, F, 
G,H. 
Disk filespecs: SORTLSTl/BAS, 
SORTLST2/BAS, SORTLST3/ 
BAS, SORTLST4/BAS, SORT
LST5/BAS, SORTLST6/BAS, 
SORTLST7/BAS. 

Scripsit Recovery 
Article: Restorative Powers 
(p. 126). 

System: Model I, 16K RAM, 

Cassette Scripslt; Model I, 32K 

RAM, Disk Scripsit; Model lll, 

16K RAM, Cassette Scripslt; 

Model lll, 32K RAM, Disk Scrip

sit; Model 4 with 64K RAM, 

Scripsit, EDAS editor/assembler 

(optional). 


A complete set of recovery 
programs for all versions of 
Model l/lll/4 Scripslt. 
Language: Assembly. 
Cassette filespecs: RECMlC, 
RECMID, RECM3C, RECM3D, 
RECM4. 
Disk filespecs: RECMlC/CMD, 
RECMID/CMD, RECM3C/CMD, 
RECM3D/CMD, RECM4/SRC, 
RECM4/CMD. 

Model 4 Math 
Article: The Next Step (p. 148). 
System: Model 4, 64K RAM; 
EDAS editor/assembler 
(optional). 

Working with extended
length Integer arithmetic on the 
Model4. 
Language: Assembly. 
Cassette filespec : MULTBY. 
Disk filespecs: MULTBYTE/SRC, 
MULTBYTE/CMD. 

Loe-Editor 
Article: How to Read 80 Micro 
(p. 158). 

System: Models I and lll, 32K 

RAM. 


A program that finds errors 
for you. 
Language: Disk Basic. 
Cassette filespec: J. 
Disk filespec : LOCEDITR/BAS. 

Checksum 
Article: How to Read 80 Micro 
(p. 158). 

System: Models I, lll, and 4, 

32KRAM. 


Use our checksum program to 
check the accuracy of the Basic 
listings you type In. 
Language: Disk Basic. 
Cassette filespec: I. 
Disk filespec: CHECKSUM/BAS. 

Bonus Program 
System: Model 4, 64K RAM. 

A Model 4 memory exerciser 
and diagnostic program. 
Language: Assembly. 
Cassette filespec: MEMTST. 
Disk filespec: MEMTST/CMD, 
README/TXT. The latter is the 
documentation for the program. 
For a printout, type LIST 
README/TXT (PRT) at TRSDOS 
Ready and press the enter key. 

BAS= Baste, SRC = source code, CMD =object code, TXT = ASCiltextjlle 
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Allwrite makes it easy for you to pro
duce top-quality, professional letters 
and reports. 'Thachers can ~ it to 
generate multiple choice exams and 
answer keys. (Ask us for free instruc
tions when ordering.) Your kids will 
write better term papers and reports 
because Allwrite easily handles foot
notes, table of contents, and indexes. 
That's why your whole family will 
love Allwrite! 

It's the premier word 
processor for the TRS-80 

"Allwrite is a professional system that 
sets a new standard in word process
ing. It's powerful and easy to learn 
and use.. .4-1/2 star rating."-80 Mi
cro, November, 1984. 
"With its speed, power, and compre
hensive features, Allwrite makes an 
impressive argument for keeping your 
TRS-80 instead of buying into the 16· 
bit marketplace...check-rated Best 
Buy."-Consumer Guide, 1986 Com

uter Buying~G;::.::ui~d~e;;.;.______, 

• No upper limit on document size
chain chapters and disks together. 

• Switch between chained files in 
six seconds, safely! 

• Include stock paragraphs when 
printing. 

• Never lose a file! Skips bad sec
tors, reads the rest, shows you 
where lost text belongs. 

• Store up to 22 
phrases/commands 
at a time. 

• Cue Card templates 
fits on keyboard. 

e Natural English 
commands: "CE" for 
"Center", "Search" for "Search". 

• 50 on-line HELP screens. 
• Includes beginner's tutorials, 

hundreds of examples. 
• I.earn Advanced topics only when 

you need them. 

..... \ 1 lf.l. .""..,.• '·~ 
t'( ~ .. ., ·' i ~ 

• Comprehensive Index (over 1,000 
references). 

• Works with all major DOS's on 
Models I, ill, 4, 4P, and 4D. 

Unmatched customer 
support 

Perhaps the best reason for using All
write is the friendly, expert support 
available from Prosoft. We've sup
ported the TRS-80 since 1980 and 
have worked with computers since 
1962. 

Order Now, TOLL FREE 

1-800-824-7888 
OPERm'OR 422 
For technical information and fastest 
shipping, call: (818) 764-3131 

$199.95 
Circle 30 on Reader Service card. 

•I How to Order: 
1 

Please specify computer (TRS-80 Model I,l m, or 4, 48K, at least two disk drives), ~d 
I your prlnter(s). Price includes normal ship
1 ping in U.S. and Canada. The sooner you or· 
1 der, the sooner you will begin to benefit from 

1 the ALI.WRITE! Word Processor. 
I 
I 
I 

Terms: VISA, MasterCard, checks, 
C.O.D. Please add sales tax in California.- - ---- -

~J 

'; 



E arly last summer, while everyone 
else was trying to guess what new 

computers Tandy would be announcing 
this year, 80 Micro was tracking down 
persistent rumors that Our Favorite 
Spokesman Bill Bixby would no longer 
be peddling Tandy products. 

Word finally came down from Tandy's 
in-house advertising agency (which 
some waggish Forth Worth executive, in 
a moment of inspiration, named the 
Central Advertising Age ncy) : Bixby's 
contract expired at the end of June. 

And boy, did it expire. An internal 
memo instructed the people in charge of 
ads, "To insure that there are no difficul
ties regarding this for any parties, either 
for Radio Shack or any of the magazines 
used by us, please ask your production 
manager to purge any materials (film, 
slicks. etc.) that contain Bill Bixby." 

We don't know why Tandy and Bixby 
didn ' t renew their contract. Perhaps 
Tandy simply decided that it was time to 
change its image. (If you ask, "What im· 
age?" it just shows how jaded and cyni
cal you've become.) They've had Bixby 
around since the Model 2000, and while 
the ad campaign has been innocuous 
enough, it hasn 't exactly made advertis
ing history. 

The real question, of course. is: What 
will the new image be? Will Tandy con
tinue to press forward with its low-rent. 
papier-mache style of advertising? Will 
the actors in its commercials continue to 
look like their frontal lobes were removed 
with an ice pick? Or will Tandy break out 
with something different and exciting? 

If you watch much TV, you 're aware of 
the many different approaches ads take 
these days. Tandy has a variety of op
tions, depending on what kind person
ality it wishes to project to the public. 

Patriotic ads seem to be most preva
lent. They show red-blooded. working
class Americans rediscovering their 
pride through cars. beer, insurance, and 
hamburgers. I have yet to see a com
puter company take this approach . It 
seems like a natural for Tandy, with its 
Radio Shack stores in nearly every town 
in the country. 

Here's the scenerio. Tandy President 
John Roach drives up to a construction 
site somewhere in the Heartland. where 
a bunch of honest American guys are 
working up an honest American sweat. 
John gets out of his honest American 
pickup. He's dressed in a red flannel 
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shirt and blue jeans, and is carrying a 
lunch pail in one hand and the Model 
100 in the other. John speaks. 

"If you're tough like these guys, you 
need a tough computer. That's the kind 
of computer Tandy makes-rugged, 
honest. and. most of all, cheap... 

John talks a bit more about the lOO's 
virtues. As he finishes, an honest Amer
ican guy slaps him on the shoulder and 
shoves a beer in his hand. 

"Here ya go, Big John; we couldn'ta 
done it without ya." 

The commercial fades with John and 
the guys happily bonding in their mas
culine way as Willie Nelson sings the 
Tandy jingle : "We know Americans 
want it straight/We make computers 
that make America great. ' ' 

Another common approach appeals to 
our nostalgia for the simplicity of rural 
life in the good old days. (My favorite fea
tures a guy eating a wholesome bowl of 
cereal and fruit in his garden while a 
fearless rabbit looks on . Whoever 
thought this one up was using a strong 
psychedelic.) I envision the Tandy ad as 
going something like this: 

A young couple walks into a country 
store. They're arguing about something. 
A kindly, older woman approaches, and 
asks in a German accent: 

"Zo vot zeems to be ze problem vis you 
two?" 

Woman: "Oh, Hilda, it's our computer. 
Bill doesn't like it anymore." 

Hilda: "Ach! Zo hafyou tried ze Model 
1000 from Tandy?" 

Man: "Aw. come on! All computers are 
alike!" 

Hilda: "Zat shows how much you know. 
Here-look at zis!" 

Hilda shows them her 1000 behind the 
counter and explains its many advan
tages. 

Woman: "So let's try it!" 
A week later: 
Bill: "Hilda, we don't know how to 

thank you. The 1000 is great, and our 
marriage is saved!" 

Hilda: "Goot! Zo you vont to buy zome 
zoftvare?" 

Merry laughter as the commercial 
fades. 

Another common type of ad features 
famous retired jocks. A jock ad would do 
well for Tandy, given their presence on 
TV during sporting events. 

For example, Bob Uecker and Too-Tall 
Jones walk into a Radio Shack Com
puter Center. 

Uecker to clerk: "Hey, buddy! Whad
dya got for a famous guy like me who's 
always on the go?" 

Clerk: "Well, Mr. Uecker. how about 
this Model 200?" 

Uecker: "2001 That's my lifetime bat
ting average! I'll take 10 of 'em!" 

The clerk tells Uecker about the 200's 
great features, while Uecker fills in with 
repartee . The ad closes with Uecker 
dumping a load of 200s into the back 
seat of his car. 

Uecker: "Now what the heck hap
pened to Too-Tall?" 

Jones comes out of the store with a 
Model 6000 under each arm. 

Jones: "Hey, Bob, check out these 
easy-carrying portables!" 

Life without Bill Bixby isn't the end, 
but rather a new beginning. Will Tandy 
rise to the challenge? Don't move away 
from your sets. 

The Clothes Make the Man? 
Speaking of image, Tandy got quite a 

bit of press for its new dress code that 
puts Computer Center personnel in con
servative business suits and prohibits 
men from wearing moustaches or 
beards. Said Senior Vice President Ron 
Stegall, "A beard or a mustache has 
never sold a computer." 

Let me check my calendar. This Is 
1986, isn't it? 

Tandy has every right to expect its em
ployees to be neat and professional, but 
you've got to wonder about this idea that 
shaving improves sales performance. As 
my grandmother used to say, "Shave a 
bozo and what have you got? A hairless 
bozo:·• 
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Circle 91 on Reader Service card. DOTWRITER printed these on an Epson MX-80. 

See What You Can Do With 

DOTWRITER! 


DOTWRITER lets you create spec
tacular. eye-catching signs. invi

tations. letterheads. large sideways 
banners. catalogs. or even books. It is 
just what you need to turn your dot 
matrix printer into a versatile typeset
ting machine. And it is available for 
your TRS-80 Model 4/4P (yes. in native 
mode), as well as for the Models I and 
Ill. 

D
WHAT IS DOTWRITER? 

OTWRITER uses the "bit-image" 
graphics of your printer to pro

duce the kinds of stunning results 
shown inside the box. It is a full-func
tion text printing program, so you can 
inter-mix different character sets. do 
centering. paragraphs. pagination. 
magnification. draw horizontal and 
vertical lines . reversals (black on 
white). and even print right-justified 
proportional text. 

DOTWRITER includes the printing 
program. complete documentation. 
and fourteen useful typefaces (60 to 90 
characters per typeface). We will in
clude the 170-page Letterset Reference 
summary at half-price ($10.00) with 
your order. 

To use DOTWRITER. just write your 
text with any popular TRS-80 Word 
Processor (such as ALLWRITE or 

SuperScripsit ). add the necessary for

matting co

separate-

mmand s. 

and DOTWRITER 

will do the rest. 


36 more letter
s et disks are 
available 
1y. Each has 3- 12 
comple te type faces . 
The disks costs less 
than $25 e a c h a n d 
you may purchase the m at any time. 

SIDEWAYS 

SPREADSHEETS 


I f your VisiCalc spreadsheets are too 
wide for your printer. our "LONG

VIEW" option may be just what you 
need. It is an add-on that turns spread
sheets sideways so that DOTWRITER 
can print the m down the page instead 
of a c ros s . LONGVIEW co m e s w ith 
three additional fon ts. 

EQUIPMENT 

REQUIREMENTS 


DOTWRITER needs a TRS-80 I. Ill, 4 or 4P with 2 
disk drives and 48K of me mory. Separate versions 
of DOTWRITER support EPSON MX-80 with Graf
trax, MX-100 with Graft rax-Plus, and FX, JX, RX; 
C .ITOH 851011550; MICROLINE 84-2 /92 /93; RADIO 
SHACK DMP 110-2100/CGP-220; GEMINI 10X/15X 
and other STAR printers. 

We printed our samples on an Epson; sizes may 
vary on o ther printers. Ma ny of the fon ts shown 
above a re availa ble a t extra cost. 

Send for free print samples! We've 
only shown you a few of the 240 

DOTWRITER fonts . For the best in TRS
80 graphics printing. we suggest you 
order DOTWRITER today. toll-free. 

Please specify Printer and 

Computer when ordering. 


DOTWRITER $99.95 
LONGVIEW 29.95 
Additional Letterset 

disks (3-12 fonts /disk) 24.95 
3 for 49.95 

Letterset Reference 
Book 20.00 

FREE bonus disk with two 
Banner fonts when you order 
DOTWRITER! 

ORDER NOW. TOLL-FREE 
(800) 824-7888. oper. 422 

Dep t. C, Box 560, No. Hollywood , CA 91603 
(818) 764·3131 Information and Same-Day Processing 

TERMS: 	VISA, MC. checks, COD. Please add $3 .00 
shipping in U.S. or Canada. Sales tax in 
C A. Most orders fi lled within one day. 
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Art Criticism 
Bruce Tonkin, in his article "Learning 

GOTO Gracefully" (May 1986, p. 82) rails 
against those who dogmatically oppose 
the GOTO statement. I can't blame him, 
but I don't quite agree with him either. 

Abandoning GOTOs in favor of GO
SUBs makes no sense out of context. 
Most structured programmers make ju
dicious use of GOTOs in Basic and in 
Cobol, and it is virtually unavoidable in 
most Assembly-language programs. 
Anyone who describes structured pro
gramming solely in terms of GOTO 
avoidance doesn't understand the goal 
of structured code or is unwilling to take 
time explaining it. 

Bruce might be overreacting to the 
gurus of no-GOTO and has thus thrown 
out the baby with the bathwater. He says 
Basic doesn't have a Case statement, but 
in fact it does allow for a case structure 
that existed long before languages hav
ing the Case statement were created. 

Bruce's solution to the convoluted 
keyboard-input code in Program Listing 
2 is indeed an improvement, but it might 
be difficult to apply to other case prob
lems. The structured solution to this 
problem would be: 

100 IF A$= "Y" GOSUB 200 
ELSE IF A$= "N" GOSUB 300 

ELSE GOSUB 400 
110 'Program continues here 
200 'Handle A$= " Y" 
290 RETURN 
300 'Handle A$= "N" 
390 RETURN 
400 'Handle exceptions 
490 RETURN 

The keyboard-parsing logic is clear 
and it's easier to see the program's over
all flow. The keystroke is dealt with in 
line 100 and the program continues at 
line 110 without the subroutines obscur
ing the overview. You can also use 
Bruce's technique by replacing my line 
100 with the following: 

100 	ON l +INSTR(" YN" .A$) GOSUB 400, 
400,200,300 

This isn't as clear as the preceding 
code, but it can easily handle situations 
where a large number of possible re
sponses won't fit into Basie's line limit. 

Using GOSUBs instead of GOTOs en
courages modularity and makes it easier 
to figure out what the code is trying to do. 

Barry Kornfeld 
President, Stony Clove Computers 

New York, NY 
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I'm afraid Barry has misunderstood 
me, or I have failed to make myself 
clear. I don't believe that "structured 
programming" means " get rid of GO
TOs.·· As I said in my article, program
mers should avoid using the GOTO in 
certain circumstances because it isfre
quently abused. 

I listed examples of this kind ofabuse 
and noted that even my more complex 
programs use the GOTO. Like Barry, I 
believe the GOTO is an essential part 
of most programming strategy and 
that attempts to do away with it are 
misguided. 

Barry's example of a structured way 
to handle keyboard input has minor 
defects: The If statement lacks a cor
responding Then, and the code re
quires Basic to evaluate each case one 
at a time (the INSTR method requires 
just one evaluation) . He is correct, 
though, when he says the INSTR 
method may not easily be generalized 
to arbitrary case-type constructions, in 
which case his method would be a good 
alternative. 

There are nearly as many definitions 
of structured programming as there 
are programmers, but it does seem 
that Barry's definition isn't very differ
ent from mine. 

-Bruce Tonkin 

80 Micra's BBS is open 24 hours 
a day. It offers programs you can up
and download, special-interest 
groups, and a classified section. You 
can reach the board at 603-924-6985; 
UART settings are 300/ l ,200 baud, 8
bit words, 1 stop bit, no parity. 

Bruce Tonkin's dreams and realiza
tions about the American National Stan
dards Institute (ANSI) standard for Basic 
are much the same as mine ("Mistaken 
Measures," July 1986, p. 92). For a quick 
applications program, I'll take a good, 
strong "extended" version of Microsoft 
Basic any day. 

I first saw the proposed standard 2~ 
years ago and was appalled-it's an ab
solute nightmare of syntax rules and va
riety of application. ANSI has only given 
us a rat's nest of options. 

Jerry L. Latham 
Midwest City, OK 

Multi-Basic Revelation 
As someone who is interested in the 

"breath of fresh air" that is supposed to 
come with using compilers, I read with 
interest Mark Goodwin's review of Alcor 
Systems' Multi-Basic Compiler (Novem
ber 1985, p . 33)-so much so that I went 
out and bought the product. 

Most of my programs deal with iono
spheric physics and make extensive use 
of sines, cosines, and the like. Imagine 
my dismay at finding that compiled and 
CODEGEN programs run about three 
times slower than they do in Basic. 
Apparently for reasons of economy, 
Multi-Basic leaves some mathematical 
functions in pseudo-code instead of con
verting them to machine language. 

I've written the following "pirouette" 
benchmark- so named because it goes 
around the origin three times-for oth
ers who do scientific programming: 

10 Pl=3.14159: A$=TIME$ 
20 FOR I= 0 TO 1080: TH= 1 • PI/180: Y =SIN 

(TH): NEXT 
30 B$=TIME$: PRINT " STARTED AT"; A$; 

.. AND ENDED AT": 8$ 
40 END 

The Multi-Basic Compiler ran this 
benchmark on my Model 4 in 100 sec
onds, while Basic did it in 26. 

If I had seen numbers like this earlier, 
I'd be $69.95 richer. 

Richard R. Brown 
Anacortes, WA 

Whack Shack Yak 
My solicitation for reader com

ments on Radio Shack service (Side 
Tracks, June 1986, p . BJ got about 50 
responses, with Whack the Shack let
ters outnumbering Don't Whack the 
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Shack letters by 2 to 1. This is actually 
a decent showing for Tandy, since un
happy customers are more likely to be 
vocal. (Our own surveys show that 
about 75 percent ofour readers are sat
isfied with Tandy's customer support.) 

About the only conclusion the let
ters lead to is that a customer's impres
sion ofTandy and Radio Shack is deter
mined by how well the local Computer 
Center serves him. If Tandy wants to 
improve its image, it has to start with 
the fellow behind the counter. 

-Eric Maloney 

Thumbs Down 
I've learned to expect no help from 

Radio Shack Computer Center person
nel because they know precious little 
more about computers than I do. 

There is no way to establish a per
sonal relationship with anyone because 
nearly every time I go there, the person
nel has changed. 

Radio Shack's user's manuals are am
biguous, confusing, and clumsy, and its 
personnel are ignorant, cold, evasive, 
and indifferent. 

The bottom line is this : Generally 
speaking, Radio Shack has a good, rea
sonably priced product but a very poor 
support system. 

James P. Needham 
Brandon, FL 

When I bought my computer, the 9 
key wouldn't work. I made a call to the 
Radio Shack dealer in South Carolina 
who sold me my Model I. 

Dealer: What does it do when you 
press it? 

Me: It doesn't do anything. 
Dealer: Then don't use it. 
Me: But I write all my own programs. 

I need the parenthesis. 
Dealer: You 're bright. Program 

around it. 
When I was buying software in a com

pany store in Wichita, KS, the salesman 
requested I sign my name to an agree
ment stating that I wouldn't use the sale 
item commercially. I wouldn't sign and 
asked for my money back. The salesman 
opened the drawer and threw the bills and 
change at me! I, my sister-in-law, and 
nearby customers were all crawling 
around on the floor picking up the 
money. 

But revenge is sweet. I dropped into 
another company store in Enid, OK, to 
find a new power supply for my Model I. 
They had a Model I they said they 
couldn't fix, so I bought it for $25. When 
I powered up at home, the screen filled 
with trash, so I reached around the back 
of the monitor and turned the horizon-

tal-hold knob. The computer has worked 
perfectly ever since. 

It's the spirit of the Model I and its ini
tial impact in 1977 that makes it live on. 
It was the first gleam in thousands of 
peoples' eyes. 

If I were Citizen Kane, my Model I 
would be my Rosebud; I will never give 
it up. I wish I had a sign in front of my 
house that said, "If your Model I doesn't 
serve its purpose anymore, leave it here, 
but keep the spirit with you forever." 
Something like that is too intangible for 
Radio Shack to understand. 

Michael Shuck 
Riverside, MO 

For the past six months I have had 
nothing but trouble from the Radio 
Shack Computer Center here in Wichita. 
The salespeople are much more knowl
edgeable about commissions than they 
are about Tandy products or computers 
in general. I actually overheard one 
salesperson explaining that the Model 
4D is expandable to 768K RAM! 

A month and a half ago, I ordered a 
Model III Technical Reference Manual. 
For three weeks, the Computer Center 
people forgot to order it. When I finally 
reminded them, they ordered a repair 
and service manual instead. I have yet 
to see my manual. 

Finally, I received a letter announcing 
a patch to update TRSDOS 6.2.0 to 
6.2.1. I instantly went to the Center and 
asked about the update. They didn't 
have any, and "We'll order one today" 
was their reply. I received the update 
disk four months later. 

David Anderson 
Wichita, KS 

Thumbs Up 
NomorecheapshotsatTandy. Theyare 

a sound, well-managed company offering 
just about the best price/performance ra
tio on the market. And they don't sneer 
at Mr.. Mrs .. and Ms. Public the way the 
crowd at Big Blue are apt to do. Also un
like Big Blue, they are everywhere. 

I am not into buying fancy initials or 
K-Mart electronics equipment. I want 
the best for my computer dollar and I 
find it at the Shack. 

Janet Littler 
Cleveland, OH 

We chose Color Computers for our 
freshman introductory program and are 
pleased with the decision. The people at 
the Augusta Radio Shack have been 
very supportive and have gone out of 
their way to meet our needs. They con
stantly keep us up to date on new equip
ment and software to help us introduce 

our students to the world of computers. 
Convenience, low cost. fast repair ser

vice, and knowledgeable salespeople 
have made the Shack our most valuable 
computer resource. They've made meet
ing our new state computer proficiency 
requirement a lot easier. 

Bob Teague 
Winthrop High School 

Winthrop, ME 

We could probably make a list ofcom
plaints that would be pretty long. Then 
we would have to make a list of the times 
we were happy with the service from Ra
dio Shack-that list would be much 
longer. 

James Barkman 
Dinuba, CA 

The Shack gets our vote. The world 
has treated it unfairly. My only com
plaint is about Tandy's refusal to deal 
with superior operating systems and 
software such as NEWDOS, MULTIDOS, 
DOSPLUS, and Typitall. 

Henry C. Aldrich 
University of Florida 

Gainesville, FL 

I am a Tandy person. I believe in 
them. I believe in their products. I be
lieve in their salespeople. I believe in 
their service. I have been dealing with 
them since about 1979 and have never 
had bad dealings with anybody at Tan
dy's home office or stores. 

David Bahn 
Monroe, LA 

Mr. Bahn reports that he owns a 
Model I, two Model IIIs, two Model 4Ps, 
a Model 1200, two l 6K Model 4 's, a 
Model 1000, a TI 99/4A, a Commodore 
64, and a Timex-Sinclair. 

-Eds. 

Don't whack this Radio Shack. The 
manager's name is Bart. He has sup
ported his customers faithfully since 
1979 and goes out of his way to support 
old and new machines. The man knows 
every computer club personally because 
he makes it a priority to visit club meet
ings and answer questions. 

He defends Radio Shack and Tandy as 
a good manager should and supports 
them through their failures. The leader
ship Bart exhibits earns him praise all 
over the Silicon Valley. I think he was 
born with a Z80 chip installed in him. 

R.W. Brown 
Campbell, CA 

Bart's store is at 1820 Saratoga Ave. 
in San Jose. 

-Eds. 
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Send your questions or problems 
dealing with any area of Tandy/Radio 
Shack microcomputing to Feedback 
Loop, 80 Micro, 80 Pine St., Peterbor
ough, NH 03458. 

Making the Big Move 
Q: We are a small company using an 
MAI Basic Four minicomputer and sev
eral stand-alone 48K Model Ills and 64K 
Model 4's. Recently, we bought a Tandy 
1200 HD and a communications pro
gram for transferring data from the MAI 
to the Model 1200. 

We want to buy more 1200s to replace 
our Model Ills and 4's but would like to 
save the data and programs for use on 
the 1200s. Is there a program to convert 
Model III and 4 programs and data to the 
1200? We use TRSDOS 1.3 on the Model 
Ills and TRSDOS 6.2 on the 4's (VisiCalc 
and Profile on both) and plan to use Ash
ton-Tate's dBase III and Lotus 1-2-3 on the 
1200s. (Richard Stickney, Wabash, IN) 

A: You can move the data between 
computers but can't convert the pro
grams so easily. The easiest way to move 
data is with a disk-conversion utility 
such as Hypercross or SuperCross. Ei
ther will copy data from the Model III or 
4 to an MS-DOS disk, where you can read 
the data into your program. While you 
can save both VisiCalc and Profile data 
files in ASCII, you might have problems 
getting the MS-DOS programs to read the 
data because it's in the wrong format. 

Hypercross Is available from Hyper
soft, P.O. Box 51155, Raleigh, NC 27609, 
919-847-4779 from 6 to 11 p.m. Super
cross is available from PowerSoft, 17060 
Dallas Parkway, Suite 114, Dallas, TX 
75248, 214-733-4475. 

Disassembly Instructions 
Q: Where can I get a Model III/4 disas
sembler, editor/assembler combination 
that will let me disassemble large pro
grams into modules that I can link again 
later? (M.H . Briggs, Walla Walla, WA) 

A: MISOSYS sells programs that could 
help you. For the Model III, try a combina
tion ofEDAS .and DSMBLR. For the Model 
4, try PRO-DUCE and either PRO-Create 
or PRO-MRAS, which also work with 
Model III programs. All are available 
from MISOSYS Inc., P.O. Box 239, Ster
ling, VA 22170-0239, 703-450-4181. 

The Alternate Source's Insight is an
other good disassembler; you can use it 
in tandem with their ALE or ZEN assem

biers. For information, contact The Al
ternate Source, 704 N. Pennsylvania 
Ave., Lansing, MI 48906, 517-482-8270. 

A Real CAD 
Q: Are there any CAD (computer-aided 
design) or CAE (computer-aided engi
neering) programs for my Model III with 
48K and two disk drives? What addi
tional software or hardware will I need? 
(R.L. Treiber, Fort Lauderdale, FL) 

A: The only Model III program we know 
of Is xT.CAD from Microdex (1212 N. 
Sawtelle Ave., Tucson, AZ 85716, 602
326-3502). It requires a high-resolution 
graphics board available from Radio 
Shack National Parts (900 E. Northside 
Drive, Fort Worth, TX 76102, 817-870
5662) or Micro-Labs Inc. (902 Pinecrest, 
Richardson, TX 75080, 214-235-0915). 

Color Commentary 
Q: Is there a graphing program for the 
Model 4 comparable to the Radio Shack 
Model III Business Graphics Analysis 
Program (catalog no. 26-1597)? I prefer 
one that uses the high-resolution graph
ics board. Also, is there a Model 4 pro
gram that does color graphics on the 
Tandy CGP 220 color printer? (Richard 
A. Belz, Gainesville, FL) 

A: While there are graphics programs 
available for the Model 4, none is com
parable to the Business Graphics Anal
ysis Program (BGAP). BGAP is fine ifyou 
don't mind switching data between the 
Model III and 4; it will certainly do the 
job in regular and high-resolution mode. 
It drives the CGP 220 well, creating high
quality color graphics. 

Squeezing the Screen 
Q: I use a Tandy 1000 HD and need a 
high-memory, machine-language pro

gram that will read the screen contents 
into the RS-232A port. (I used to have a 
program that did this on the Model III.) 
Can you refer me to an 80 Micro back 
issue or to a company that supplies this 
type of program? (John Teifehr, Yucca 
Valley, CA) 

A: You can use memory-resident 
SldeKick (Borland International Inc., 
4113 Scotts Valley Drive, Scotts Valley, 
CA 95066) to grab screen text (the 
screen-input function) into SldeKick's 
Notepad. Then save the text block-cop
ied from the screen to a file with Side
Kick's block-write command, and send 
that to the RS-232 from DOS with the 
Copy command: COPY file name.TXT 
COM1. Ifyou're in a communications pro
gram, input the text from screen; then 
send the text (as if typed from the key
board) with SideKick's block-export func
tion-carriage returns, line. feeds, and all. 

Divide and Conquer 
Q: Can you recommend a text or com

. 	mented program that lets you switch 
memory banks 2 or 3 into and out of the 
upper 32K of memory? I want to do this 
on my 128K Model 4 in Model III mode. 
Radio Shack's Model 4 Technical Ref
erence Manual Is no help. (Richard Rob
ertson, Chautauqua, NY) 

A: "The Great Divide," by E. Cameron 
Snyder (August 1985, p. 62), uses the 
banks in the Model III mode in Assembly 
language. 

WordStar Navigator 
Q: I have a CP/M question. I am trying 
to install MicroPro ' s WordStar for 
printer output. Does anyone know the 
proper hexadecimal addresses for status 
requests for the Model 4P as requested 
by the Install.COM program? I have tried 
everything I can think of and can only 
get WordStar to print what seems to be 
the right half of the page. (James Pitney, 
San Francisco, CA) 

A: According to John Long of Monte
zuma Micro, if you have the Montezuma 
Micro version of CP/M, you should run 
WordStar's Winstall program to set up 
installation. Install It as an ADM-3A ter
minal. Montezuma Micro has a version 
already installed and ready to go for the 
Models 4 and 4P. 

Functionally Illiterate 
Q: I am switching from a Model 4 to a 
Tandy 1000 HD and have been unable to 
use the lOOO's function keys in my pro

~ 
a:" ,., 
c: 
0 
.c: 

~ 

c: 
0 e 

;; 

'--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---'§ 
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exte nsio n cable $ 1 '(1. 95 . Use our "Y cable" 
all DOSes 

Dr. SIGMUND PERSONALITY 'TEST 

Outstanding performance and value for on ly: 
This is your chance to experience the power and pleasure that speech 
adds to your TRS-80. If you could read the thousands of testimonials we 
have received you would be convinced. Instead, our unconditional 15-day 

95* 

Thousands sold at $75.90money back guarantee fully protects you. 
*When purchased with text

Watch your friends faces when your TRS-80 starts talking. to speech softwa re. 

FA1~~ER~.O 
Un li mited vocabulary Text-to-Speech Software. 
Powerful, yet easy to use; even non-programmers can 
enjoy it. Talker 4.0 features: 
• Automat ic video and/or keyboard echo (if you want it). 
• Pi tch cont rol • Voice-speed control • Spelling mode 
• Says numbers (up to 999 trillion) • Simple BASIC 
commands • Much more! Only $39.95 

Smal I Print: Hardw are Powe r supply, speaker and manual included. Model I unit plugs into keyboa rd 
or expansion int erface 40 pin bu s. Model Ill 4 ,4 P unit plugs into 50 pin1 / 0 bus. Model 4P needs short 50 pi n 

see n..ext page) if your bus is already used. Software Works wit h 
not CPM), is 6.2 K long, and re locates itself to the top of avai lable memory.Manual avai lable for $5 . 

TALKING 
Artificial Intelligence at work! 
If you want to show off your 
computer, run "Dr. SIGMUND" 
and see their expressions as 
your TRS-80 has an intelligent 
conversation with you . Even 
you will be impressed! 

By Dr. James E. Hord, Jr. for 
your ultimate entertainment. 
This elaborate personality test 
will amaze you , and puzzle your 
friends. Besides talking to you, 
it will print a painfully accurate 
report. 

WORD PROCESSOR 
By George McCoy of Rehab 
Research. The Alpha Speech 
Synthesizer was chosen for this 
functional word processor with 
full speech capability. A perfect 
example of computer speech. 

• 

Each of these three programs require 48K and are available on disk only. The Alpha 

Speech synthesizer is required for speech. Each program is only .. . . . . .. .. $29.95 


SPECIAL: ALL THREE FOR ONl.:Y $ 59.95 
.. ~ \ 

The right time at the right price! Keep the time and date with quartz accuracy; even 
when your computer is off. The backup lithium battery (included) will last for over 2 years. 
Software on tape or disk, please specify. Use "TIMESET'' once to set the clock. Use 
"SETCLK" to set your computer's internal clock (at power up) or use "TSTRI NG" so that the 
"TIME$" function reads the Newclock. 
Connection: Model I: plugs into the keyboard or expansion in terface. Model 11 1,4,4 P: plugs into the 50-pin 1/ 0 
bus. 4P needs short 50-pin extension cable $ 14.95 Compati ble with all ope rating systems. 

Circle 17 on Reader Service card. 

800-221-0916 
Orders Only. NY& info call 

(718) 296-5916 

Add $3.00 per order for shipping. 
We accept Visa, MC, checks, M.0 . 
C.0 . D. add $ 3 .00 extra. Iii ~ 
N. Y. residents add sales tax. [y v~ ' , 
Shipping to Canada is $5.00 !CC[
Overseas, FPO, APO add 10% 
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g~ams as a CHR$ within an INKEY$ rou
tine, as I could on the Model 4 . Here's 
part of the routine I want to use: 

100 X$;" ":X$ ;JNKEY$:1F X$;"" THEN 
GOTO 100 

110 X;VAL(X$) 
120 IF X$; CHR$( CHR$ for function key 11 

or 12) THEN GOTO 1000 

130 ON X GOTO etc. 


(Glenn E. Smith, Olathe, KS) 

A: The Tandy 1000 manual doesn't ex
plain function keys very well. Refer in
stead to the chart in the back of the Basic 
manual showing the keyboard ASCII 
scan codes. 

Function keys produce extended 
codes (ASCII zero followed by another 
ASCII code) for creating special keys. 
Fl I and Fl2 (unshifted) are listed as X
098 hexadecimal (hex) and X-099 hex. 
In Basic, using decimal numbers, these 
codes translate to CHR$(0) + CHR$(152) 
and CHR$(0) + CHR$( 153). 

Here's a sample program: 

100 X$;" ":X$; INKEY$:1F X$;" " THEN 
GOTO 100 

110 X;VAL(X$) 
120 IF X$; CHR$(0) + CHR$( 152) THEN 

PRINT"Fll" 
130 IF X$;CHR$(0)+CHR$(152) THEN 

PRINT "Fl2" 
140 GOTO 100 

This program doesn't work with func
tion keys Fl through FlO, which have 
been assigned the functions listed at the 
bottom of your screen. You can use the 
On Key statement to get around this in
convenience, but you must use a GO
SUB instead of a GOTO. For example: 

10 KEY(!) ON:KEY(2) ON 

20 ON KEY(!) GOSUB 1000 

30 ON KEY(2) GOSUB 1100 

40 GOT040 


1000 PRINT "You pressed Fl ":RETURN 
1100 PRINT "You pressed F2":RETURN 

Running into Red Tape 
0: I program almost exclusively in Ba
sic on a Model 4, and have a wide selec
tion of Basic programs-many featuring 
graphics-on cassettes that I ran on my 
Level II Model 1. I am unable to transfer 
these programs to disk under TRSDOS 
6 .2 and have to retain them on tape us
ing Model III mode. I've rekeyed some 
nongraphics programs on the Model 4 
and stored them on disk, but I can't do 
the same with graphics programs that 
use the Level II Set, Reset, Point, and 
CHR$ commands. 

Also, the Model 4 won't accept most of 
my Model I system tapes, including Ad
venture International's StarFighter and 
SubLogic's Flight Simulator-not even 
in Model III mode. Hayden's Sargon II 
runs, but with a peculiar graphics set. 
(E.A.J. Robjohns, Beckenham, Western 
Australia) 

A: The Model 4 doesn't have Set, Reset, 
and Point commands; "Upgraded 
Graphics," by Alan D. Smith (August 
1985, p . 76). tells you how to add them 
to Model 4 Basic programs. "Move It! ," 
by John D. Wolfskill (September 1986, 
p. 62). expands on the same idea. 

"A Happy Medium," by David M. Rob
erts (January 1986, p. 70). offers a pro
gram for transferring Model I/III system 
tapes to a Model 4 disk. Roberts' program 
solves some of the problems created by 
differences in the computers' memory 
layouts. Most system programs are quite 
specific, however. and won't transfer 
and operate on other systems easily. 

1000 HD Mystery Keys 
Q: The Model 1000 HD reference guide 
states that keys 13. 14, 15. and 16 con
trol cursor movement when you're us
ing the On Key GOSUB command. My 
computer, however, uses codes 11 
through 14. Why is this? (Emilio Ser
rano, Rangacua. Chile) 

A: The new version of the lOOO's GW
Basic 2 .02 is Tandy's version 1.01. 
Tandy rearranged the On Key assign
m ents to make its version more compat
ible with IBM Basic. Fl 1 and Fl2, which 
were 11 and 12 in the first 1000 Basic, 
are now 21 and 22. The arrow keys are 
now 11 through 14, as you noted. 

Anatomy of a Model 4 
Q: As a computer-science student, I'd 
love to learn more about my computer. 
Can you recommend a book that will in
formally introduce me to the architec
ture and organization of the Model 4? 
(Leila M. Laaksonen, Marietta, GA) 

A: We suggest Mod-4 by Jack from 
Crest Software (2132 Crestview Drive, 
Durango, CO 81301), which was re
viewed in the August 1985 80 Micro 
(p. 115). Another good source is The Pro
grammer's Guide to LDOS/TRSDOS 
Version 6.x, by Roy Soltoff (MISOSYS 
Inc . ). a review of which appears on 
p . 119 of our November 1985 issue. 

The Great Leap 
Q: I've been trying to convert programs 
for my old Model I. 35-track, single-den
sity system to my n ew Tandy 1000. 
Changing from PRINT@ to Locate is no 
problem, and neither is inserting spaces 
around key words-it's just time-con
suming. I have yet to see a conversion 
program that does even these two tasks 
completely and properly. 

The major problem concerns PEEK, 
POKE and some Data statements. Ques
tion: Is there a publication or list con
taining PEEK and POKE locations and 
usage for the Model I and Tandy 1000? 
(R. W Russell, Albuquerque, NM) 

A: The best information source we've 

seen for converting Model III (or Model I) 
Basic to 1000 GW-Basic is the 
CONV3TOPC manual by Educational 
MicroSystems (P.O. Box 471, Chester, 
NJ 07930. 800-922-0786, 201-879-5982 
in New Jersey). 

Memory Space Lowdown 
Q: I own a Tandy 1000 with 256K (in
cluding a 128K Memory Expansion 
Board). I have two questions: 

Why does the computer say it has only 
59,676 bytes of memory space when I 
boot up Basic? 

I want to get a 20-megabyte (MB) hard 
disk for my Tandy 1000. Do I have to get 
a direct memory access (DMA) chip and/ 
or a new BIOS ROM first? (Harold Robin
son, Enumclaw, WA) 

A: Basic can address a maximum of 
60K. unless you have only 128K. 

The DMA chip came with the Memory 
Expansion Board. You should have the 
new BIOS ROM 1.01 for third-party hard 
drives. For a 20MB hard drive, get Micro
soft's PC-DOS 3.1. 

A Sharper 1000 
Q: I want to upgrade my Tandy lOOO's 
display resolution with a transistor-tran
sistor logic (TTL) monitor. Where can I 
find the display card I need? (Zincheng 
Own, Bridgewater, NJ) 

A: See PCA Technology's ad in the July 
1986 issue (p. 95) for the Hercules-com
patible Monoboard, which should drive 
an IBM-type TTL monochrome monitor 
from your 1000. You can contact them 
at 2512 Pegasus Drive, Bakersfield, CA 
93308, 805-392-1 714. 

Out of Print 
Q: I'm having trouble using the /P com
mand with VP Pla nner on my Tandy 
1000 and Okidata 92 printer with Plug 
and Play ROMs. I can print just fine from 
my other programs, but I have to come 
out of VP Planner every time I want to 
print something. Can you help? (Ran
dolph Martin, Richardson, TX) 

A: If you have an early-model 1000 
(bought in 1984 or shortly after) you 
might need to alter the printer port. Very 
early 1000s don't support one of the 
printer status bits, which causes prob
lems with some programs. Check with 
your local Tandy repair center. 

No Brownouts Expected 
Q: I own a Tandy 1000, which I re
cently e quipped with a Qubie PC20 
20MB hard disk. I also have Tandy's 
Memory PLUS board (filled with 640K) 
and an internal 1.200-baud modem . 
Both the hard-disk controller and mo
dem are 5 Y.,-inch boards. 

I also plan to add Tandy's piggyback 
Digi-Mouse board , but I'm concerned 
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An A-BUS system with two motherboards. t 

A-BUS Adapters + 
IBM PC, XT, AT and compatibles. 
Uses one short slot. 
Tandy 1000, 1200, 2000, 3000. 
Apple II , II+, lie. Uses any slot. 
TRS-80 Models 1 00, 200. Plugs into 
40 pin socket. (Adapter has another socket). 
TRS-80 Mod 3,4,4D. Fits 50 pin 1/0 bus. 
TRS-80 Model 4P. Includes extra cable. 
TRS-80 Model I. Plugsinto40pin l/Obus. 
Color Computers (Tandy). 

AR-133...$69 
AR-133...$69 
AR-134...$49 

AR-135.. .$69 
AR-132...$49 
AR-137 ...$62 
AR-131 ... $39 
AR-138 ... $49 

A-BUS Motherboard MB-120: $99 
Will accomodate five A-BUS cards. A sixth connector 
allows a second motherboard to be added to the first 
(with connecting cable CA-161 ...$12). Up to five 
motherboards can be joined this way to a single 
adapter. The motherboard is mounted on a sturdy 
aluminum frame with card guides. 
• A three foot cable connects the A-BUS Adapter 
Card to the first motherboard. CA-163...$29 
• If you use only one or two cards, the motherboard 
is not required. One card will plug directly into the 
CA-163 cable. Cable for two cards: CA-162...$39 

Relay Card RE-140: s129' 
8 industrial relays on board. Contacts are rated at 3 
amps. You can control up to 64 cards (512 relays) 
using several motherboards. Jumpers are used to 
simply select the card address. The card is easily 
controlled in BASIC with "Our· or " POKE". For 
example, OUT 110 turns all the relays off on card# 1. 
Eight LED's show which relays are on. 

Digital Input Card IN-141: $49 ' 
It's safe and easy to connect and read switches, 
keypads, thermostats, alarm loops, etc. The eight 
inputs can monitor the presence of voltage or switch 
position. Simple INP or PEEK commands read the 
status(On or Off) of the inputs. Each input is opt ically 
isolated for convenience and safety. 

Analog Input Card AD-142:$119 
With this 8 bit, 8 channel AID converter, your comp
uter can read voltages, temperatures, pressures, 
light levels, etc. Take over 100 readings per second 
in BASIC (several thousand with machine language). 

•SHEILA wanted to set up a variety of experi
ments in her lab. With an A-BUS, the computer 
can watch the mice instead of Sheila. 

•HARRY 	has a model railroad layout that he 
wished to automate. Now his home computer controls 
the engines, gates, signals, etc. through the A-BUS . 

•BOB tests electrical fixtures as they leave the assembly 
line. He develops test equipment quickly with inexpen
sive, off-the-shelf, and easy to use A-BUS cards. 
Before they chose the A-BUS, they asked: 

-What if I change computers? Incredibly, this is as 
simple as replacing the inexpensive adapter card. The A
BUS cards work with hundreds of different computers. 

-Whataboutmy limited budget? Good news! The A-BUS 
is the most economical system for any computer, any
where. Also, you pay only for the functions you need. 

·I'm not an engineer. Can I use the A-BUS? If you can 
wire a switch, ,you can use the A-BUS. Simple OUT and 
INP commands control everything. (Apple and Coco use 
POKE and PEEK). You'll like the detailed user's manuals. 

·What would I need? Select the A-BUS cards, and slip 
them into a motherboard. Plug the adapter into your 
computer and connect them with a cable. 

-Can I getthe user's manuals? Yes, the complete set for 
all the A-BUS cards is available for only $10. Also, you are 
welcome to call our tech line about your application. 

Latest Developments 
Voice Synthesizer 
15 Bit Analog to Digital Converter 
Intelligent Stepper Motor Controller 
Digital to Analog Converter 
LCD Display (one and two line) 
Touch Tone"' Decoder 
Counter Timer 
24 Line TTL Input/Output 

~~e~ l~nN~ 800221•0916 
Info and NY orders: (718) 2911-59111 
Technical info: (203) 858-18011 
All lines open weekdays 9 to 5 NY time 

Circle 17 on Reader Service card. 

VS-153 
AD-155 
ST-154 
DA-147 
LD-151 
PH-145 
CT-154 
DT-148 

Add 13.00 per 01d« tor •hipping. 
We accapt Yiu, MC, check... M.O. 
C.0 .0 . add 13.00 ext,.. 
NY ,.•ldanta add ..,.. t.x. 
Shipping to Canada la 15.00 
0¥erMaa. FPO, APO 1dd 1OCM:I 

It's simple to use, for example: OUT 1,3 selects 
channel #3, then A=INP(1) reads the voltage on that 
channel. Input range: O to 5.1 V. Resolution: 20mV. ,.,~~ve~if,
Conversion time 1 20us. 



FEEDBACK LOOP 


that the system's power supply is al
ready being taxed to its limits. Do you 
know if a larger power supply for the 
Tandy 1000 is available? If so. how is it 
rated and priced? (Anthony Q. Martin, 
Clemson, SC) 

A: We don't know of a larger one yet, 
but we also haven't heard of anyone 
overloading the 1000 power supply. 
We've had more hardware installed in 
our 1000s than what you mentioned 
without any problems. 

Program Listing. Dineen 's programfor changing TRSDOS 1.3 disk names. 

10 'RENAME TRSDOS 1.3 DISK 
20 CLS 
30 POKE 16561,&HEE:POKE 16562,&HBE:POKE 16409,l:CLEAR 500 
40 FOR N=-16656 TO -16644:READ A:POKE N,A:NEXT 
50 IF PEEK(293) <> 73 THEN POKE &HBEFA,22l:POKE &HBEFl,0 
60 DEFUSR=&llBEF0 
70 Nl$="":Nl=VARPTR(Nl$) :POKE Nl,B:POKE Nl+l,&HD0:POKE Nl+2,&HBF 
80 DATA 17,1,17,1,0,0 , 33,0,191,205,117,70,201 
90 CLS:PRINT"Rename TRSDOS Disk " 
100 PRINT:PRINT"Place Diskette in Drive 0 and press <ENTER > or Q t 
o Quit." :PRINT 
110 Y$=INKEY$:IF Y$=""THEN 110 ELSE IF Y$="Q" THEN END 
12 0 X=USR(0) : PRINT "Current Name is "Nl$:PRINT 
130 N3$=Nl$:INPUT "Enter New Name";N3$:N3$=N3$+" ":MID$(Nl$ 
,l, 8)=MID$(N3$,l , 8): ' 8 SPACES BETWEEN QUOTES 

14 0 PRINT:PRINT"Entering "N3$:FOR N=l TO 500:NEXT 

15 0 IF PEEK(293) <> 73 GOTO 170 

160 POKE &HBEFA,0:X=USR(0) :POKE &HBEFA,117:GOTO 90 

17 0 POKE &HBEFA , 239:X=USR(0) :POKE &HBEFA,22l:GOTO 90 


EndReaders Respond 

Clearing the lOOO's Screen 

Reader Emilio Serrano (Rangacua, 
Chile) writes that our recommendation 
to Joseph Malacria (March 1986, p. 16) 
to use CHR$(26) on the Model 1000 as 
an equivalent to the Model 4's CHR$(31} 
doesn't work. 

We've since learned that there is· no 
ASCII code to clear to the end of the 
screen in GW-Basic. In Basic, entering 
control-Z from the keyboard does clear 
to the end of the screen, but this isn't the 
same as the CHR$(26} the program 
sends to the screen. 

Richard C. Kohlheyer (Las Vegas, NV} 
has come up with an alternative solu
tion, in which L stands for the line 
number: 

VIEW PRINT L TO 24: CLS: VIEW PRINT 1 TO 
24: LOCATE L.4: RETURN 

En Francais 
Francine LeClerc asked for a program 

to add French accents to the Model 4 
keyboard (July 1986, p . 16). Tim 
Worcester of the Electronic Closet in 
Bainbridge Island, WA, recommends in
stalling a custom-designed video-char
acter ROM if the intention is to add 
accent marks to characters displayed on 
screen. Tim says he has provided several 
such ROMs to French-Canadian Model 4 
users. The Electronic Closet's address is 
8187 N.E. Blakely Court W., Bainbridge 
Island, WA 98110. 

Name That Disk 
A.O. Bangham ofEngland asked in the 

July issue (p. 16) ifhe can alter the name 
of an already formatted disk. According 
to Patrick J . Orginc (Mountain Home, ID} 
you can use the ATTRIB function of 
Model 4 TRSDOS 6.2 to change the disk 
name at any time, as long as you know 
the master password. You can also use 
the ATTRIB function to change the 
owner and user passwords along with 
the protection level on the disk. 

Joseph P. Dineen (Pocasset, MA} has a 
program that will perform the change in 
TRSDOS 1.3 on the Model III (see the 
Program Listing}. 

Calling AT&T 
Also in the July Feedback Loop (p. 16). 

Edward Kionka and Ron Scott advised 
Gil Seiler on how to interface a Tandy 
Daisy Wheel II printer with a n AT&T 
6300 computer. 

Michael M. Meyers (Montclair, NJ) 
writes that his early-vintage OW II won't 
recognize the lB and 15 hex codes for 
eliminating the extra line feed, presum
ably because the printer has an older
version ROM . For users running MS
DOS 2.0 or higher, he recommends Mon
tezuma Micra's PC-Write, which sells for 
$6 as public-domain disk M382 (P.O. Box 
763009, Dallas, TX 75376-3009, 800
527-0347 or 800-442-1310 for orders}. 

Michael says PC-Write includes a 
driver specifically for the OW II that lets 
him do word processing on an Epson 
QX-16 computer. 

CP/M on an LNW 
Barry Erick (Dallas, PA} has some sug

gestions for Larry Arbour, who wants to 
run CP/M software on his LNW com
puter with 40- and 80-track TEAC drives 
(July 1986, p. 16). 

Barry r ecom mends using the 
LNW.COM program to set up the drives 
to recognize the popular CP/M disk for
mats. Type in and enter LNW, and call 
menu B for a list of alien disk formats. 
You can order the proper CP/M format 
from there. Barry used this method with 
a CP/M version of Borland Internation
al's Turbo Pascal on a Kaypro disk. He 
called up LNW, selected Kaypro SS (sin
gle sided} for drive B, placed an LNW
formatted disk in drive A, and used the 
PIP a:b:• .•command to make a copy of 
the master. 

You can also use the LNW Set.COM file 
to custom-program the disk driver. To 
find out what's on an LNW disk-includ
ing interleave factors and the number of 
sectors and disk sides-go to Set and an
swer the prompts. You can also custom
ize the drive to accept foreign disks not 
listed in the LNW.COM program. 

Finally, 80 Micro advertiser Monte

zuma Micro sells software in the LNW 
format. 

Seeking Help 
.... R.E. Gustafson (Habichts Inc., 274 Da
kota Square, Huron , SD 57350) is look
ing for a Model 4 version of Postman, a 
mailing-list program. He already owns 
the Model I/III version but wants to use 
it on a Model 4P. 
...Goezt Gemper (Kaiserstrasse 151, D
5300 Bonn 1. West Germany} asks if 
anyone still sells the Interactive Control 
Language from XYZT Computer Dimen
sions of New York. and whether the lan
guage supports NEWDOS/80 Version 2.0 
on the Model I. 
...Manuel T. Guillan Jr. (Box 1576, Que
bradillas. PR 00742) is seeking a Trivia 
Fever program for the Model 4 . 
... Robert L. Brickhouse (724 N.W. 6lst 
Terrace, Fort Lauderdale. FL 33317) is 
looking for a program for managing a de
fined-benefit system pension plan on a 
48K Model III with two drives. 
.... Maurice Abbott (66 Airlie Road. Mont
morency, Victoria 3094, Australia} 
wants to buy the updated, machine-lan
guage version of AIDS III Version 1.5, a 
Model I data-management program mar
keted by SoITrends Inc. of Euclid, OH. 
The update may be called AIDS III Ver
sion 2, AIDSPLUS, or Promise! (the latter 
was reviewed in the November 1983 80 
Micro, p. 176). 
... J effrey McLean (5230 Kebbe Drive , 
Sterling Heights. MI 48077) seeks a 
m emory upgrade for the Micro Merlin, a 
16-bit expansion computer he runs with 
his LNW80 Model II. The Micro Merlin 
was sold by Micro Projects Engineering. 
...John R. Spalding (RD #1 , Coudersport, 
PA 16915) writes that he has a deteriorat
ing eye condition and needs a \aTge , 
monochrome monitor to use with his 
Model 4. He now uses the large-character 
code CHR$(23} and magnifiers but finds 
that the magnifiers aren't completely 
compatible with a 12-inch screen.• 
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"Com1uting "With GEnie'" 

at night 	 I get more

bit into 	 byJes online 

my budget ... " 	 for less.'' 


$10.00 + per hour 


Most online information networks can 
drain your resources fas ter than you can say 
"Vampire. " Not with GEnie, the ~eneral 
]:;lectric ~etwork for Information _Exchange. 
As part of the world 's largest commercially 
available teleprocessing network of General 
Electric Information Services Company, 
GEnie won 't bite into your budget. 
Evenings, weekends, holidays. 
Just $5 per hour. 

With GEnie, you can make friends, 
schedule meetings, gather facts and figures , 
set up travel reservations, get the news, be 
entertained, even shop for a fraction of what 
other information services charge. 
And you get a lot more for your money. 

With GEnie's Tandyt RoundTable 111 

Special Interest Group you can discuss 
the latest in Tandy products and accessories; 
download hundreds of public domain soft
ware programs, and participate in exciting 
and informative online conferences. And, 
uploads are FREE on GEnie! 

There's more! 
Meet friends old and new with GEnie's 

Live Wire rn CB simulator or exchange 
messages with electronic mail service. 
Schedule a trip with the online travel 
service. Fun and learning for the whole fam
ily with Grolier's electronic encyclopedia. 

$5 per hour 

Only $18 to register! Save up to 60%! 
Check out the chart. Compare the savings 

for yourself. You'll find GEnie deliversall of 
your favorite services for an incomparable 
price, at incomparable savings. 

Play multiplayer and classic games in GEnie's 
Game Room. Get the latest in domestic and 
international computing news. All this and 
there's more to come. New services are being 
added eachand every month! 

Co11gJare Services 

Travel & SI Gs/User Electronic CB Save Sbopping Groups Mail Simulator 

The Source x x x no 

CompuServe x x x x 
GEnie' x x x x 

Pricing 
Registration Mo11tbly No11-prime lime rates 

News Games Fee Minimum 300 baud 1200 baud 
x x S49.95 Sl0.00 SS.40 s10.80 

x x S39.95 no ne S6. 00 s12.50 

x x $18.00 none $5.00 $5 .00 
•Ralt·s mu/ Sermo:s sbo11111 m ejJet:l 6186. Nm1-prime tune applies Mo11.- f·1i, 6pm-8am local tmw, all d<1y .\al., Sun , mu/ nat I l.mlidays. Subjt'CI to service 
a vaift1bility . Additional s11rcbaf1:1! a/J/1/il!sfor 2400 baud service. ' 

With services and savings like these, 
now you can get more bytes online without 
incurring blood-curdling costs. Get online 
with GEnie. Sign up today! 

Sign up from your keyboard today. 
4 Easy Steps: 
1 . Have your Visa, MasterCard or 

checking account number ready. 
2 . Set your modem for local echo 

(half duplex)-300 or 1200 baud. 
3 . Dial 1-800-638-8369. When 

connected, enter HHH 
4. 	 At the U# =prompt enter 

XJM11938,GEnie then RETURN. 

Need help or more information? No modem 
yet? We can help. Call 1-800-638-9636. 

GEnie'· 

Stay online longer, for less. 

INFORMATION 
SERVICES 

• 
General Electric Information Services Company , USA 

GEnie rates and services subject to change. Uplo:ids are free during non
primc hours ;n 300 or 1200 baud. Third-p:irty se rvices offered on GEnie 
may include :iddi1ion:1t charges. 

t Tandy is a registered trademark of Tcmc~y C0111ora tio 11. 
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Circle 85 on Reader Service card. 

TRANSFER ANY MOD I/III/4 FILE 

CONVERT BASIC PROGRAMS 


for use on the 

IBM PC, XT, AT and all compatibles 


Conv3toPC V2 O"Convert Mod I/III to PC package." $139.95 Includes Hypercross Mod I/III to TRANSFER any Mod 
• I/III file or BASIC program to a PC/MS-DOS Diskette, and Cnv3toPC.BAS to CONVERT 950Jo or more 

of each transferred BASIC program to PC BASIC syntax. Mod I's need a "disk doubler" to run Hypercross. 

Conv4toPC Vl O"Convert Mod 4 to PC package." $139.95 Includes H:v.pen;ross Mod 4 to TRANSFER any Mod 4file or 
• BASIC program to a PC/MS-DOS Diskette, and Cnv4toPC.BAS to CONVERT 950Jo or more of each trans

ferred BASIC program to PC BASIC syntax. 

Our customers say we're the best! 

" .. Conv3toPC is one ofthe best packages 


I have ever used. It has saved me months ofwork!" 

Montevallo, AL 

''.. Conv4toPC is the best conversion package 
I ever used. ~ry little re-write required." 

Plaistow, NH 

Important note: Every converted BASIC program will require some user 
editing (the 50Jo or less) before it will run on a PC. To facilitate such 
revisions, every keyword that may need manual attention is flagged and 
our user guides explain why and what needs to be done. For most pro
grams, a casual knowledge of BASIC is sufficient to make the changes. 
However, if a BASIC program contains machine language, it will be 
extremely difficult for the average user to handle some of the necessary 
manual revisions! 

Please feel free to call us if you have any questions or doubts about 
whether these packages are right for you. We will candidly answer all 
your questions and send you our free demo disk ($2.00 for S/H). Or, 
order either package; read throuugh the entire user guide for complete 
details; then, ifyou decide it doesn' t suit your needs, return it for a full 
refund-less a $10.00 restocking fee. Refunds will Nar be granted if 
the sealed bag containing the program diskettes has been opened! 

OTHER EMSI SOFTWARE 
Conv3toPC V2.0 (Complete) $139.95 MACH2 NEW!! $69.95 TWIN Spreadsheet $109.95 
Conv3toPC.BAS (No Hypercross) $99.95 A tool chest of routines that does for PC BASIC Lotus 1-2-3 (fM) features & better graphics for 
Conv4toPC Vl.O (Complete) $139.95 what Rosenfelder's fantastic BASIC FASTER a fraction of the cost. 

Conv4toPC.BAS (No Hypercross) $99.95 AND BETTER did for Mod III BASIC. ABLE-1 $84.95 

Hypercross Mod I/III $49.95 QuickBASIC $79.95 Integrated PC package featuring Wordprocesor, 

Hypercross Mod 4 $49.95 Compile PC BASIC programs for speed and en Spell Checker, Communications, Spreadsheet, 
CROSS REFEREENCE $24.95 hanced functions. Database and Graphics modules. 
For PC BASIC programs. Referenced variables, RAMDISK $44.95 TAS-Plus $68.95 
line #s, keywords. Create superfast pseudo disk drive (eg. 90K Relational PC Data Base plus 4th Generation 
FASTSORT $24.95 RAM drive C: and still have 60K for BASIC on Language, Screen Painter, Program Generator, 
Machine language SORT callable from PC BA a256KPC). Report Writer, Source Code Editor, AND Run
SIC. Excellent replacement for Mod III CMD Norton Utilities V3. l $69.95 time Compiler. A real bargin! ! 
"0" command. Industry standard for directory & file recovery. PROGRAMMING LANGUAGES $39.95 
ISAM ROUTINES $69.95 Also, modify file attributes, search/sort direc Become proficient in other popular PC lan
Use these routines in PC BASIC programs. Pro tories etc, etc. guages: Utah COBOL, FORTRAN, PASCAL 
vides keyed access to random files & all file maint. FASTBACK $149.95 or PILar. Also Utah EDIT (a full screen editor). 
PEEKs 'n POKES $39.95 Performs 10 Meg hard disk backup on floppies $39.95 each. 
Utilities for PC BASIC programmers. Call for in 8 minutes! FRACTION CALCULA10R $29.95 
details. DoubleDOS $44.95 Solve mixed number arithmetic problems on your 
INSIDE TRACK $59.95 Load, run, toggle between two programs PC. Exact common fraction answers without dec
More utilities for PC BASIC programmers. Call concurrently. imals. Instruction mode great for children. 
for details. DISK OPTIMIZER $44.95 
BASIC SCREEN TOOLS & BTREE $89.95 Improves hard disk performance by consolidat- Prices subject to change without notice. 
Add the professional touch to your PC BASIC ing files. '' 
progs: Windows, on-line help screens, sophisti
cated file management. 800-922-0786 

(NJ resldeots 201-879-5982) 

EDUCATIONAL MICRO SYSTEMS, INC. 

PO Box 471, Chester, New Jersey 07930II 


EMSI direct order terms: VISA, Mastercard, MO, check or COD. Add $3.00 shipping/handling. Add $1.90 for COD. 

Foreign or first class, add first class postage (package wt. 2~ lbs.). NJ residents add 611/o sales tax. 




PULSE TRAIN I by Bradford N. Dixon 

Tandy Makes Connections 

In the Education Market 


Tandyland 
Educational Systems 
Technology Corp. (ESTC), a 
small educational-software 
developer in San Diego, CA, 
has entered a joint-market
ing venture with Tandy 
Corp. involving an inte
grated learning system for 
elementary schools. The 
networked system employs 
Tandy 1000s as student 
workstations and the Tandy 
3000 as file server (see the 
Photo). 

The unique ESTC educa
tional system includes a va
riety of features intended to 
optimize the computer-aided 
learning process . Major 
components of the system 

1,500-lesson reading and 
mathematics curriculum for grades 1-6; 
a computer laboratory comprising a 
Tandy 3000 host machine and up to 40 
Tandy 1000 workstations (allowing an 
entire class to work on the same lesson); 
and an on-site facility-management ser
vice, which includes an ESTC lab at
tendant and a complete computer
controlled student-management and 
performance-rating system. 

For more information, call or write Ed
ucational Systems Technology Corp., 
5230 Carroll Canyon Road, San Diego, 
CA 92121, 619-587-0087, or contact 
Tandy's Education Division by calling 
800-433-5682. 

For Tandy computer users, new and 
old, I have some good news and some bad 
news pertaining to product support. The 
good news is that Tandy's Business Prod
ucts Division is expanding telephone 
support at its 60 Customer Training and 
Support Centers across the country. The 
bad news is that the improved support 
will cost a pretty penny to obtain. 

Effective as of July 1, new computer 
owners can purchase three months of 
telephone support for $75 and renew it 
at a rate of $60 per three-month period 
for up to a year at a time. Effective July 
31, established customers can purchase 
three months of telephone service for 

include a comprehensive Photo. The Tandy/ESTC integrated learning system. operating at 4.77 and 7.16 

$60 and renew at the same rate. 
While service charges of this type are 

common in other industries, they are 
likely to arouse the ire of some Radio 
Shack customers. The mainly home
hobbyist Radio Shack consumer will 
now have to weigh the financial conse
quences every time a problem arises 
that might warrant a service call-a rude 
transition after many years of enjoying 
free support from Tandy. Like it or not, 
however, the rules have changed. In the 
company's words, "After July 31, tele
phone support will not be available with
out charge." 

Update 
Too bad, Bill Bbcby fans. The rumor 
circulated last spring regarding the 
actor 's demise as Tandy's advertising 
spokesman (see July 1986, p. 20) is now a 
fact. A memo from Tandy's Central Ad
vertising Agency instructs parties run
ning Radio Shack ads not to use any ma
terial with Bixby's picture on it after June 
30. His contract expired as of that date. 

So far, the Fort Worth company has 
not announced a replacement. In fact, 
the word from marketing personnel at 
Tandy is that the company might leave 
the job vacant for a while and let the 
sales statistics and features of its com

puter line speak for them
selves. The company leaves 
open the possibility of find
ing a new spokesman in the 
future, however. 

Tandy introduced three 
new computers and an ex
panded version of its Model 
3000 at a July 30 press con
ference in New York City. 

Announced were two 
Model 1000s (the EX and 
SX); the Model 3000 HL, 
which replaces the Model 
1200; a 40-megabyte (MB) 
3000 HD; and finally, after 
years of rumors, the Color 
Computer 3 . 

Both of the new 1000s fea
ture an 8088-2 CPU, which 
can be switched between 

MHz. The IBM PC runs at 
the standard rate of 4.77 MHz. 

The 1000 EX costs $799 and comes 
standard with 256K, one disk drive, MS
DOS 2 .11 and Personal DeskMate. The 
EX can be upgraded to 640K with Tan
dy's PLUS modules. The EX, like the Ap
ple Ile, comes with the keyboard, CPU, 
and disk drive assembled as one unit. 

The 1000 SX costs $1 ,199 and comes 
standard with 384K, two disk drives, 
MS-DOS 3 .2, and DeskMate II. The SX is 
upgradable to 640K on the motherboard 
and features five slots, two more than on 
the old Model 1000. 

The CoCo 3 costs $219 and features 
128K (upgradable to 512K), OS-9 Level 
2.0, and a high-resolution graphics mode. 

The 3000 HL ($1,699) uses an 80286 
CPU (like the Model 3000), and its oper
ating speed can be switched between 4 
and 8MHz. It comes with 512K, one 
360K disk drive, and seven slots (four 8
bit slots and three 16-bit [AT] slots). 

The 3000 HD is now available with a 
fast-access 40MB hard disk and costs 
$4,299. The 20MB version costs $3,599 
and the standard Model 3000's price has 
been reduced to $2, 199. 

MicroTrends 
The Network Nation envisioned by 
many during the height of the micro

80 Micro, October 1986 • 19 
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computer revolution (way back in 
the early 1980s) will take longer 
than most people expected to be
come a reality. That's the conclu
sion drawn by the New York mar
ket-research firm Link Resources, 
which has released a study of the 
revenues of firms involved with 
electronic-mail (e-mail) develop
ment. By 1990, the annual revenue 
of the struggling industry will be 
about $1.5 billion, Link says-not 
$8 billion, as once expected. In 
1985, combined revenues for the e
mail industry were $300 million. 

"One of the main factors behind 
the slowing of growth is the slowdown in 
sales and use of personal computers," 
said Mark Winther, Link's director of 
new communications services. ''The use 
of PCs is crucial to activity levels and 
growth of the e-mail services," he added. 

Another reason why e-mail has not 
caught on as quickly as expected, 
Winther suggested, is that it's too com
plicated to use. "Electronic mail will not 
achieve its full potential until it becomes 
easier to send and receive messages, 
eliminating the complicated computer 
routines now required to get on and off 
the public systems," he concluded. 

In a previous study of e-mail popular
ity, Link found that most users of such 
services appreciate having e-mail capa
bility once they learn how to access it. 
The most common applications are for 
informal messages, sending intraoffice 
reports, and accessing telex networks. 

Fortunately, at least two producers 
of popular e-mail systems appear to be 
taking user complaints to heart. MCI 
(the producer of MCI Mail) and GTE 
(producer of Telemail) have made their 
systems more easily accessible to thou
sands of users by connecting with pop
ular on-line data bases. MCI Mail can 
now be accessed through CompuServe, 
which has 270,000 subscribers; GTE's 
Telemail can be accessed through Tele
com Canada's Envoy 100 messaging 
service. If other e-mail developers take 
steps to make their systems easier to 
use, the Network Nation might still have 
a bright future. 

Though the future of electronic mail 
appears tentative, the market for micro
computer printers-especially laser 
printers-is anything but. By 1990, the 
nonimpact (laser, thermal, and ink-jet) 
printer market could reach $8.5 billion, 
according to Frost and Sullivan, another 
New York market-research firm . 

The firm expects a dramatic rise in the 
popularity of nonimpact printers over 
the next four years. Advantages in terms 
of speed and noise level, it predicts, will 
propel sales of nonimpact printers past 
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·Figure. . Market shares of leading.contenders 
in the business micro market (1985). 

those of daisy wheels and make them 
the preferred choice ofmost users. Some 
lasers and other nonimpact printers of
fer near-letter quality output at speeds 
as much as 20-30 times faster than 
those of daisy wheels, with a 40-percent 
lower noise level. 

Though nonimpact printers captured 
less than one-tenth of the printer market 
in 1985, their share is expected to in
crease to nearly two-thirds by 1990. 
Oddly enough, the factor that once kept 
nonimpact printers out of corporate of
fices-their inability to produce true letter 
quality-seems not to matter anymore. 
Quiet operation has become more im
portant for many businesses, a trend 
that enhances the outlook for nonimpact 
printers in the office environment. 

Frost and Sullivan's survey also indi
cates that laser technology will lead the 
charge of nonimpact printers, as pricing 
becomes more favorable to small busi
nesses. Currently, the prices of some la
ser printers approach the high-end price 
range of some daisy-wheel printers. 
Thermal and ink-jet printers will be 
slower to gain widespread acceptance 
because of poor print quality, special pa
per requirements, odors, and other prob
lems associated with them. 

Tandy, meanwhile, is scanning the 
nonimpact printer market for a suitable 
niche. Hewlett-Packard and Apple Com
puter currently control two-thirds of the 
laser-printer market, while Okidata 
leads in sales of thermal printers. Hew
lett-Packard is the overwhelming leader 
in ink-jet printer sales. 

The July 14, 1986, issue oflnfoWorld 
reports that IBM Corp.'s share of the 
business micro market increased from 
35 percent to 46 percent in 1985. AT&T 
Information Systems and Compaq Com
puter Corp. both increased their shares 
to 4 percent for the second- and third
largest percentage gains last year. In 
1984, Compaq captured 2 percent of the 
business micro market, while AT&T had 
no appreciable share. 

In terms of overall share, Apple Com

puter Inc. came in second to IBM 
with 15 percent of the business 
market-down a percentage point 
from the 16-percent share it had in 
1984. Tandy captured the third
largest share in 1985 with 6 per
cent. Trailing the pack were Com
modore Electronics Ltd. with 5 per
cent, AT&T and Compaq, each with 
4 percent, and Zenith Data Systems 
with 2 percent (see the Figure). The 
percentages are based on responses 
to a "state of the market" survey 
conducted by Infocorp, a Cupertino, 
CA, market-research firm. 

While small businesses remain 
the stronghold of microcomputer sales, 
large corporations are increasing pur
chases of micros, the survey indicated. 
"This means personal computers are 
becoming more important to large 
corporations,'' Infocorp's vice president 
of primary research, Howard Furer, con
cluded. 

The survey also found that the num
ber of people who use microcomputers 
at work has increased 4.3 percent since 
1984. Of 61,427 households polled in 
the survey, 12.2 percent reported that at 
least one family member was using a 
computer at work as of January 1986. 
Only 7 .9 percent reported a family mem
ber using a computer at work as of Jan
uary 1985. 

New Threads 
Telecommunications enthusiasts 
who are bored with CompuServe and 
The Source might want to investigate 
ProtoCall, an on-line service with an un
usual twist. In addition to providing tra
ditional on-line services (special-interest 
groups, discussion forums, discount 
shopping, and more), ProtoCall creates a 
backdrop against which members can 
play interactive, on-line fantasy games. 
The service is laid out like a city, com
plete with streets, parks, beaches, a 
nightclub, movie theater, hotel, airport, 
and spa. 

Users of ProtoCall type commands to 
stroll along the system's streets and 


· wander in and out of SIGs, forums, and 

stores. Private messages can be sent to 

anyone anywhere on the system, and 

users can interact with automatons, 

beings that are generated through iirtl

ficial intelligence and randomly roam 

ProtoCali's streets. 

Interplay Inc., a telecommunications 
firm based in Fairfax, VA, is the origina
tor of ProtoCall. On-line junkies who 
want to explore ProtoCall, or obtain a 
road map to find their way around on 
paper, can call or write to Interplay Inc., 
10875 Main St., Suite 210, Fairfax, VA 
22030, 800-826-3286.• 
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Circle 108 on Reader Service card. 

T R s c R 0 s 
The SECOND Generation of Disk/File Transfer Utilities 

is here from PowerSoft ! 

TRSCROSS™ 
Copyright 1986 by BreezelQSD, Inc. 


All rights reserved 


1 - Copy from TRS-80™ diskette 
2 - Copy to TRS-80™ diskette 
3 - Format TRS-80™ diskette 
4 - Purge TRS-80™ diskette 
5 -Display directory (PC or TRS-80™) 
6 - Exit 
Shown above is the Main Menu displayed when running TRSCROSS on your PC 
or compatible. 

TRSCROSS runs on your PC, 
yet reads your TRS-80 dis
kettes! Copy files in either di
rection! • Written completely 
in-house by our programmers 
and 100% supported by 
PowerSoft • 

TRSCROSS Is as easy to use 
as It looks to be! The program 
is very straightforward, well 
thought out, and simple to operate. 
TRSCROSS has several "help" fea
tures built into the program to keep 
operation as easy as possible. Just 
poJ:> in your TRS-80 disk to your PC 
and copy the files right to your PC 
data disk or hard disk. It couldn't 
be any faster or easier/ Packed in 
the PowerSoft binder is a typeset 
instruction manual with Index. All 
steps are detailed. Advanced fea
tures, for those that desire to use 
them, include executing menu op
tions right from DOS or from a 
.BAT file or macro. This can really 
speed up transfers when similar op
erations are performed frequently. 

TRSCROSS allows you to 
"TAG" all files to be moved in 
ONE pass! Wildcards are sup
ported to increase ease in copy
ing only selected files. 

Other features include con
BASIC programs or small S
scripsif" "files on-the-fly"! 
about having to save your 
or files in ASCII first , or ru
separate conversion progra
transferring! TRSCROSS re
tokenized BASIC Superscrip
program or Superscripsit fil
rectly off your TRS-80 disk 
performs the conversion all 
pass while being transferre
to your PC or compatible c
puter! . (Does not cover PE
POKEs, graphics, or machi
guage calls or subroutines.) 

verting 

programs 

m before 

d directly 

E Ks, 

uper
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TRSCROSS will even 
FORMAT a 
TRS-80 disk 
right on your PC! 

(Handy for those who use 
chines!) Former TRS-80 us
no longer have their TRS-8
still have diskettes with val
data. . . this is exactly wha
been waiting for! Similar i
to our SuperCROSS, but r
the PC rather than the TR

both ma
ers who 

t you've 
n concept 
uns on 
S-80. 

0, but 
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All products shipped from 

TRSCROSS will READ FROM and COPY TO the 
follo wing TRS-80 double-density formats: 
TRSDOS 1.211.3, TRSDOS 6.2*, LDOS-5.1.4 *, 
DOSPLUS 3.5, NEWDOS/80* *, & MultiDOS*. 

DOS formats listed above flagged 
with • signify that earlier versions of 
these DOS's are readable as well, but 
oneor more sectors maybe skipped 
due to a format problem in that ver
sion of the DOS. One or more sectors 
mayalso be skipped on some 
NewDOS/80 formats. (Disks that 
were formatted with SUPER UTIL
TIY + or SU4/4P do not, and have 
never had this problem.) TRSDOS 
6.02.01 , or higher should not have this 
problem. Disks formatted in any 80 
track format, anysingle density or 
mixed density (Modefl "boot" disks) 
are not supported. 
TRSCROSS requires: PC or compati
ble computer, 128K and a normal 
360KB (40 track drive) PC drive. 
Double-sided operation is fully sup
ported, but NOT 80 track. If you have 
more than one disk drive, fixed drive, 
or RAM disk, operation will be much 
smoother. TANDY 1000 requires extra 
memory card because of the required 
DMA chip that resides there. TANDY 
3000 is supported as long as you have 
a360KB drive to use for transferring, 
rather than the hi-density drive. 
TANDY 2000 is not supported at this 

time due to a difference in disk con
troller and floppy drives. TANDY 
1200 is OK. Large Superscripsit™files 
(as well as other "special" data files 
like PROF1LE +TM) would need to be 
converted to ASCII on aTRS-80 first 
before they would be of anyuse on a 
PC or compatible. 
Ifyou plan to retire your TRS-80, 
TRSCROSS is for you/ TRSCROSS 
will allow access to your TRS-80 
diskettes for years afteryour TRS-80 
isgone/ 

TRSCROSSis 
now shipping! 
Place your order 
TODAY! 
only 

$89.95 
AvaDable only 

from PuwwSutt 
Plus $3 sih (U.S.) or $5/Canadian or $12/Foreign 
Airmail 
Texas Residents must add appropriate sales tax. 

0 Yes! Send me TRSCROSS"' 
Name: _________________ 

Address:________________ 
Czy __________________ 

State.·-----===----===- Zip. _____ 

Chg. Card (circle one). • \ VISA J Expires:___ 

Card#.----------------
Signature:________________ 

17060 Dallas Pkwy. , Suite 114 • Dallas, TX 75248 • (214) 733-4475 

stock within 24 working hours. 
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Circle 186 on Reader Service card. 

Circle 145 on Reader Service card. 

with the 

PowerText Formatter 
With an HP LaserJet or other 

laser printer and word pro

cessing software, all you need 

for DeskTop Publishing is the 

new PowerText Format
ter. 

For books, manuals, manu

scripts, television scripts, 

screenplays, letters, memos, 

proposals, newsletters, con

tracts or ads like this, add the 

PowerText Formatter to 

your word processor for in

house printing. Write without 

concern for layout. Publish 
without type-setting. Every

thing is totally automatic. 

Automatic Selection of up 

to 16 typestyles, Proportional 

justification, Text layout, Page 

layout, Hyphenation, Multi

column layout, Table of con

tents, Sorted bibliography, 

Two level index, Footnotes on 

same page, Newsletter for

mats, Boxed text, Outline num

bering, and much more. 

Works with all of the 

popular word processors and 

any ASCII Editor. 

For PC/MS-DOS computers. 

Beaman Porter, Inc. 
417 Halstead Avenue 
Harrison, NY 10528 

(914) 835-3156 
(800) 431-0007 

Introductory price: $89.95 
plus $5 shipping and handling 

d:~ PROfix *IV™ 
,~RESTRUCTURE&TRANSFER

UTILITY 
For PROFILE®4 PLUSINEW! NEW! 

Model 4- TRSDOS® 6.2 

49.95 
For PROFILE® Ill PLUS ALSO For PROFILE® PLUS 

Model 111/4 Model 11/12 
LOOS® or TRSDOS® 1.3 $89.95 

$49.95 
PROiix allows you to reorganize your data base TO MEET TODAY'S NEEDS, 
and then moves ALL or SELECTED fields and/or records of ex isting data into 
your new file stru cture. 

***FEATURES*** 
•WORKS WITH HARD DISK OR FLOPPY 
• CREATE EN TIRELY NEW FILES-selected fields, reco rd s 
e PROVIDES ARCHIVING-hard disk to floppy 
•RE-ARRANGE FIELDS-even ac ross segments 
e DROP OR ADD FIELDS 
•SHORTEN YOUR FILE-drop unused expansion records 
• CHANGE FIELD LENGTHS-R/L justify data 
• CHANGE NUMBER OF SEGMENTS 
e CREATE SORTED FILE -drop deleted fields 
e LITERAL INSERT ION -specified fields 
e COMPLETE USER MANUAL-with examples 

-TO ORDER· 

Send $49.95 (Model 111 /4) or $89.95 (Model 11/12) 


Plus $2.50 for Ha ndling and Postage 

Check, M.0.. VISA/MC or COD 

(for charge ca rd , give expiration date, number) 

-To- BLUE RIDGE SOFTWARE 
230 Chesterfield Road 
Lynchburg, VA 24502 

For phone orders or more information 

Call (804) 239-0574 

II 

S1 .00 off on phone orders! 


Virginia res idents add 4% sa les tax 

Most orders fill ed within 24 hours 

(allow 2 weeks for checks to clear) 

PLEASE SPECIFY VERSION 
Profile, TRSDOS are registered trademarks of Tandy Corp. 

LOOS is a registered tradema rk of logica l Systems, Inc. 

Circle 202 on Reader Service card. 

SAVE YOUR DATA•••AND YOUR MONEY WITH OUR 

UNINTERRUPTABLE POWER SUPPLY 


When the power goes off your data can be lost and that costs 
you money. Money to pay for the time it takes to find your latest 
backup (you do have a backup somewhere, don't you?) and money 
to pay the repairman for that blown hard drive. The SPS-300 
provides protection from power outages and most all types of 
surges and spikes. 

Simply plug your computer and display/printer (up to 300 Watts 
total load) into the SPS-300's two outlets. When power interrup
tions occur the SPS-300 switches to its own internal batteries 
allowing uninterrupted use for up to 30 minutes with a 300 Watt 
load. The operator has enough time to choose between continuing 
to use the computer or going through an orderly shutdown thereby 
preserving the work performed prior to the loss of line power. 
Operation is completely automatic with both audible and visual 
power failure alarms. 

The SPS-300 is compact, maintenance free and can be located 
in most any out of the way place. Just plug it in and forget it. 
This heavy-duty unit is ruggedly constructed to give you years of 
unattended service. Our one year warranty includes both parts 
and labor. Our low price lets you give your data (and wallet) the 
protection they have been needing. Call us and we will ship yours 
right away. Please add $20 for shipping and handling in the 
continental US. 

ORDER TOLL·FREE 
800-527-0347 800-442·1310 

USA Texas 
AEROCOMP 214-339-8324 FAX: 214-337-4981 

Telex: 882761 Dallas, Texas 75376 
Prices and specifications subject to change without notice. 
• 1986 by Aerocomp. All rights reserved. 

Redbird Airpon Hangar #8 • P.O. Box 764246 • Dallas, Texas 75376 

2 99

ONE YEAR WARRANTY 

Me.! \ VISA l :111• 
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Advanced Word Processing 
Made Easy! 

the 

package 

NOW experience the beauty and ultimate performance of LeScript's full printing 
capabilities at just a fraction of the cost of the complete LeScript Word Processing 
System. If you have sent for your free LeScript Trial-Size Disk, then you already know 
how easy it is to create professional looking documents and merge names and addresses 
into Form Letters using LeScript. You already know about LeScript's Dual Screen 
Editing, 50-User Programmable Macro Keys, and on-line Tutorials and Help 
Screens. You also know that LeScript has on-screen display of Underline and Bold
face, integrates with a Spelling Checker, and has a Directory function more powerful 
than your DOS. 

N 0 W see how superb LeScript will make your documents look printed out on your 
own printer. The proportional spacing, the boldface, the underlining, the italics, the 
different font sizes will absolutely dazzle you! 

PLUS, to add to the great value of this incredible offer, the LeScript Sampler 
package includes the complete 100-page LeScript Instruction Manual, 
handsomely bound in an attractive cloth-covered 3-ring binder and slip case. 

AND we will even let you apply the full purchase price of the LeScript 
Sampler toward the future purchase of the complete LeScript Word 
Processing System. 

Available for: IBM-PC/XT/AT/jr and compatibles, 
TANDY 1000/1200/2000/3000, 

TRS-80 Model 1, 2, 3, 4, 4P, 12, 16, 

TRS-80 Model 4/4P CP/M. 


The complete LeScrlpt Word Processing System Is 
available for $129.95 for TRS-80 1/3/4 versions, 
all other versions are $199.95. A Free LeScript 
Demo Disk Is available by calling (305) 
259-9397. Demo disk does not allow 
printing or save-to-disk. The 
LeScrlpt Sampler does not 
allow save-to-disk. 
Demo Disk carries a 
$2.00 shipping and handling charge 



MISOSYS Inc.

' 	 We have professional software 

products for your Tandy Computer 

Now toll·free telephone ordering available. BOO·AflSOSYS 

LITTLE BROTHER 
DATA MANAGER 

"...a lot of uersatility in such an inexpensiue program." Hardin Brothers, 
80 MICRO, S ept. 1985. 

•Menu driven for ease of use 
• 65534 records , 1024 characters per record 
• 64 fields /record , 1-254 chars/field 
•Definable input screens 
•Definable print formats 
• TRSDOS™ 6 or MS-DOS'" (TlOOO, T1200) 

Complete LB .......... . 7495 
(Regular $99) +$3 S&H 

LITTLE BROTHER 
MAINTENANCE UTILITY 

• Generate a new data file set from existing LB data. 
•Add new fields or delete old fie lds. 
•Perform special field type conversions. 
•Re-chain deleted records in a Little Brother data file . 

LBMU-M4 or LBMU-MS ..... 2995 
+$2 S&H 

Enhanced 
BASIC Compiler 

•Includes CED: a full featured line editor 
e Supports LOGO-like turtle graphics: DRAW, ROT, & SCALE 
•Supports an "X" file mode which extends random access record lengths 

to 32767 bytes' 
• Supports in- line assembler code via: Z80-MODE/ HIGH-MODE 
•Multi-line functions; fast keyed/ tagged sort; REPEAT-UNTIL; 


IF-THEN-ELSE; labeled statements ; much more! 


ENHCOMP (For Model llll-PRO-ENHCOMP 

!::;~e~~=~~i:~ .. .............. 1 2 4 95 

+$3 S&H 

THE SOURCE 

While they last-only a few 

hundred sets left 

The complete, commented assembler source code for TRSDOS™ 6.2.0 
excluding hard disk support, BASIC, and HELP. 

•Volume 1- The System: 302 pages 
• Volume 2-The Libraries: 486 pages 
•Volume 3-The Utilities: 358 pages 

9995The three volume set: .......... . 
(Regular $249) +$5 S&H 

LOOS™ 5.1.4 

LOOS™ is the Model III DOS most compatible with your TRSDOS™ 6. 
To run Model lII software on your Mod 4, make your selection . 

•LOOS™ 5.1.4 disk plus Quick Reference Card .. ... $19.95 + $2 S&H 
•LOOS™ 5.1.4 disk + QRC plus sma!LDOS user 

handbook .... .... ...................... $29.95 + $3 S&H 
•The complete LOOS™ system: 5 .1.4 disk plus 400 page 

manual. .. binder e/w tabs $5.00 extra . . . .... $49.95 + $5 S&H 
(Previously $69) 


Note: Model I systems available on request 


Mister ED 
Application Pac 

•OED- full screen edit a disk 
•FED-full screen edit a file sector 
•MED- full screen edit a RAM page 
•TED-full screen edit a text file 
• VED - edit the video screen 
• CARDFORM-populate CARD with a form 
• DOLOAD- loads DOSAVEd files 
•REGENBU-shrinks BRINGUP/DAT file 

5995Mister ED ... .................•• 
(Requires PRO-WAM) +$3 S&H 

Model I, Ill, and 4 
Language Power! 

•PRO-MC-Our FULL K&R C compiler with nearly 200 functions 
compatible with UNIX™ System V. Wildcards, 1/0 redirection , args , 
overlay support . Requires PRO-MRAS or M80 ... $124.95 + $4 S&H 

• PRO-MRAS-Powerful Relocating 	 macro Assembler Development 
System. / REL module compatible with Microsoft! Includes full screen 
text editor, librarian , VM linker . . .. .. .. .. ... . $74.95 + $3 S&H 

•PRO-CREATE The "standard" macro assembler used by professionals 
and novices alike. 	Full screen editor ; cross-reference ; more ... . .. . 

.. . . .. . .. .. ... .. . .... ... . .......... $74.95 + $3 S&H 
•PRO-HartFORTH-A full 1979 STANDARD FORTH compiler; runs 

under TRSDOS 6 . Floating point! Access DOS files! Editor! 
Graphics! ... . .... .. ..... . ..... . .... .... $74.95 + $3 S&H 

Note : Model I/III products available on request 

MSDOS is a trademark of Microsott Corp. 

TRSDOS and TRS-80 are trademarks of the Tandy Corp. 

UNIX is a trademark of Bell Telephone Laboratories 


MISOSYS, Inc. 
PO Box 239 
Sterling, VA 22170-0239 
703-450-4181 MC, VISA, CHOICE 
800-MISOSYS 1P-5P EST Mon-Fri 
Orders Only! Circle 107 on Reader Service card. 

Sale prices are good through September 30th, 1986. VA residents add 4% sales tax. S&H shown for US only. CANADA add $1 per item. 

Foreign multiply S&H limes 3. Please specify your computer type and DOS used. Call or write for extensive catalog of Model 1/111/4 & MS-DOS software. 




READER FORUM 


Reader Forum is loolctng 
for your words of wisdom. 
Send your patches, solu
tions, or advice tn regard to 
Tandy mtcrocomputtng to 
Reader Forum, clo 80 Micro, 
80 Pine St.. Peterborough, 
NH 03458. We pay $10 for 
each item that we use. All 
Reader Forum submissions 
should be no more than one 
typed, double-spaced page 
tn length. 

Custom Cursors 
You can change the TRS

DOS cursor on your Model 4 
to any ASCII character with 
just three commands. First, 
type BUILD (filespec) from 
the TRSDOS Ready prompt, 
where you choose the filespec 
arbitrarily. The computer re
plies with "Building (file
spec)/JCL." Next, type SYS
TEM (BLINK= n), where n is 
an ASCII character code, and 
press the enter key. You could 
type SYSTEM (BLINK= NO) 
to get a nonblinking cursor, 
as well. Press the break key to 
return to TRSDOS Ready. 

Finally, type DO (filespec). 
Your new cursor will appear. 
If you want no cursor, enter 
128 for the ASCII code. 

Bob Moran 
Jackson, MS 

The Model 4 insists on 
starting the keyboard in low
ercase when you turn it on or 
reboot it. I prefer to enter 
commands in uppercase. 
There are three ways to force 
the computer to start up in 
uppercase. You can press the 
caps key before entering the 
commands. You could reboot 
the computer, press the caps 
key, and enter SYSGEN to 
store the caps key in the CON
FIG/SYS file. Or you could 
use my patch to TRSDOS 
6.2.x: 

PATCH SYSO/SYS.LSIDOS:O 
(D00.80 = 20:F00.80 = 00) 

The ASCII Split 
ASCII Split (see the Pro

gram Listing) splits any TRS
DOS or MS-DOS ASCII file 
into two segments. The sec
ond file will contain some 
overlap from the first file. You 
can use this program to split 
files too large for your word 
processor to handle at once. 
You will have to remove the 
extra line feeds that the pro
gram inserts at the end of 
each data-file record. 

The program requests the 
name of the file to be split and 
the names of the two files to 
be written. Make sure that 
there is enough room on your 

disk to contain the additional 
two files . Indicate the drive 
number with the file name if 
you want to write to other 
than drive zero. 

The program will also re
quest a number for the split. 
This number should be at 
least half the number of rec
ords in the file. If there are 
many line returns, the num
ber should be substantially 
higher than half the number 
of records. ASCII Split counts 
every record and line return 
to find where to split. 

Beve Woodbury 
80 Micro staff 

All Caps for Me 

Program Listing. Baste program to split any TRSDOS 
or MS-DOS ASCIIfile. 

10 'split lon~ ascii file into two files. 

20 CLS:INPUT Enter name of file to be split: ",!$ 

30 PRINT: PRINT 

40 INPUT "Enter name of first half file: ",Hl$:PRINT 

50 INPUT "Enter name of seco nd half file: ",H2$ 

60 OPEN "I",l,I$ :0PEN "0",2,Hl$:0PEN "0",3,H2$ 

70 PRINT:INPUT "Enter number for split l ocat i on: ";S 

80 PRINT:PRINT:PRINT"Writing ";Hl $ 

90 FOR K=l TO S:LINE INPUT#l,A$:PRI NT#2,A$:NEXT K 

100 PRINT "Writing "H2$ 

110 FOR K=l TO 2:LINE INPUT#l, A$ 

120 PRINTi 2,A$:PRINTi3,A$ :NEXT K 

130 IF EOF(l) THEN CLOSE:END 

140 LINE INPUT#l, A$ :PRI NT#3 , A$:GOTO 130 


End 

TWs patches the disk file. 
To see if the patch is in place, 
press the reset button and 
type a letter. It should be in 
uppercase. The patch places 
a value of 20 hexadecimal 
(hex), from which the com
puter reads the fifth bit, in 
memory location 0074 hex. If 
the fifth bit contains a zero, 
the computer is in lowercase 
mode; if it contains a one, it is 
in uppercase mode. The com
puter also uses this location 
to check for the break, pause, 
and enter latches. 

Robert C. Pettit 
NAS Lemoore, CA 

Not-So-Hard Times 
JCL files can help save 

time when backing up Model 
4 hard-disk files to floppies. 

My hard disk is partitioned 
into four logical drives, zero 
to 3, and all my files have 
three-letter extensions. I allo
cate floppies to back up par
ticular extensions on each 
logical drive. For example, I 

have three backup floppies 
for logical hard-drive zero: 
HDOA, HDOB, and HDOC. I 
use HDOB to back up files 
with extensions CMD, DCT, 
DVR, FLT, HLP, JCL, TXT, 
and UTL. 

At the ena of each day, I 
scroll my hard-drive directo
ries with DIR (Ml and make a 
note of the logical drive num
ber and extension of any file 
that I've modified. Then I find 
the backup floppies that cor
respond to those drive num
bers and extensions and back 
up only the modified files, us
ing JCL files to call all the files 
on a particular backup disk. 
For example, here's the JCL 
file for backup disk HDOB: 

•HDOB/JCL 
•Program to back up modified 

flies (M). 
•Backs up suffixes CMD, DCT, 

DVR, FLT, HLP, JCL, TXT, UTL. 

BACKUP /CMD:O :5 (M) 
BACKUP /DCT:O :5 (Ml 
BACKUP /DVR:O :5 (M) 
BACKUP /FLT:O :5 (M) 
BACKUP /HLP:O :5 (M) 
BACKUP /JCL:O :5 (M) 
BACKUP /TXT:O :5 (M) 
BACKUP /UTL:O :5 (M) 

Since the file is named after 
the backup floppy, it's easy to 
remember how to activate it. 
In TRSDOS I use the com
mand DO HDOB and in Basic 
I use SYSTEM"DO HDOB". 

You do lose some time 
when the JCL file activates 
the backup utility to search 
for extensions that do not be· 
long to modified files . The 
method is still faster, though, 
and requires fewer key
strokes than either backing 
up the entire hard disk or in· 
putting backup commands 
for each extension. Best ofall, 
the people who work for me 
don't have to learn backup 
commands; DO (backup-disk 
name) is much simpler, and 
the comments at the top of 
each JCL file remind the op
erator of what is happening. 

Jerry Engelbach 
New York, NY 
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• Circle 492 on Reader Service card. 

PCA offers maximum IBM compatability 

for your TANDY 1000. 


Monographics Adapter 
The addition of monochrome graphics makes 

your Tandy 1000 much more versatile. Programs 
such as CAD systems, paint programs, etc . can 
show more detail. Graphics based systems such 
as Microsoft Windows and GEM show much 
clearer pictures. It will be possible to use Lotus 
1-2-3 Version, 2A with the PCA Multiboard and 
have a 2MB spreadsheet with 38 rows and 90 
columns! 

• Compatible with software written for the IBM Monochrome 
Display Adapter. 

• Compatible with software written 	for the Hercules Graphics 
Card . 

• Uses the same style standard character set used by the IBM 
Monochrome Display Adapter . 

• Supports 720h x 348v monochrome graphics resolution 
making the PCA Plus fully compatible with Hercules graphics 
software. 

• Flicker free display/ 
• 64K RAM 	on board will support two separate pages of 

graphics or text. 
• Co-exists with 	an IBM compatible color graphics adapter (or 

IBM Enhanced Graphics Adapter) residing in another slot. 
• Up to 100% video speed increase 
•One Year Warranty. 

FREE TTL MONITOR 
with purchase of PCA Monographics Adaptor for the Tandy 

1000 o"o~;~;::::~:itor $ 2 49 

Multiboard 
The PCA Multiboard includes everything you'll ever need on 

one 1o· card; serial port. clock/calendar. RAM Disk, Print Spooler, 
and room for up to 2MB of Lotus/Intel compatible RAM . 

The Multiboard is also very easy to use, thanks to the PCA 
Technology Smart Setup program. By using Setup, you can 
change or disable the serial port. set or disable the clock, and 
allocate any amount of memory you wish without opening the 
case on your computer. and without having to set any switches. 

• Memory chip type • 41256, 256K DRAM 
• Chip speed • 150ns 
• Number of chips • 64 (8 per bank of 256K) 
•Serial Port . Standard IBM compatible, COM1, 


COM2, or OFF 

• Clock/Calendar 	 • Set bt setup, system set automatic (can 

be disabled) 

Multiboard $ 299 
Combine these two boards and take 
the Tandy 1000 to the max! 
PCA Multi Board with the PCA Monographic 
adapter and FREE TTL MONITOR 

*Special package price 

RAM $40 per s499 bank installed 

-	 805/392-1714 2512 Pegasus Drive = TECHNOLOGY.INC. Dealer Inquiries Invited Bakersfield , CA 93308 
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Stacking Up 

MS-DOS Subroutines 


byThomas L. Quindry containing functions that 
deal with matrices with real**** or complex elements, poly

BasicA Scientific Subrou
nomials, integration and

tine Library runs on the 
differentiation, equation so

Tandy 1000/1200/3000 
lution, simultaneous equa

(256K) and requires BasicA 
tions, numerical analysis,

or QuickBasic. Wiley Profes function evaluation, statis
sional Software, John Wiley tics, and so on. Other utili
& Sons Inc., 605 Third Ave., ties include sorting and
New York, NY 10158, 212 graphics.
850-6788. $125. Each software module is 

as transparent as possible**** 
to your other programmingFinally! A Subroutine Li-
and is self-supporting. If 

runs on the Tandy 1000/ 
brary for Compiled Basic 

you need other routines 
from the library, you can in1200/3000 (256K) and re

quires QuickBasic. Kom clude them in the code of 

puterwerk, 851 Parkview the subroutine used . All 

Blvd., Pittsburgh, PA, 412 subrol\tines are allocated to 
specific line numbers (from782-0384. $99. 
40000 to 50000) that are

*** 
The Inside Track runs on the Tandy 
1000/1200/3000 (256K) and requires 
QuickBasic. MicroHelp Inc., 2220 Car
lyle Drive, Marietta, GA 30062, 404-973
9272. $44.95. 

*** 
Pecks 'n Pokes runs on the Tandy 
1000/1200/3000 (256K) and requires 
Basic, the IBM or Microsoft Basic com
piler, or Microsoft's QuickBasic. Micro
Help Inc. $29.95. 

T oday's subroutine libraries special
ize in computer and DOS control 

from within your program. They access 
your computer's internal memory and 
registers to determine your hardware 
configuration, provide screen formats 
and windowing, and do much more. 
They help you get more out of your com
puter. Some libraries work only with 
compiled Basic; you can use others with 
Basic, BasicA, Pascal, C, and Fortran. 

The four subroutine libraries reviewed 
here collectively provide subroutines 
and techniques for all the above. For this 
review, I used a Tandy 1000 with Basic, 
BasicA, and the Microsoft QuickBasic 
Compiler where applicable. All the pack
ages have a liberal return policy for re
viewing the documentation, provided 
you don't break the seal enclosing the 
software package. Once you have inte

grated these subroutines into your pro
grams, you may distribute them com
mercially without an additional fee, 
although you might have to follow cer
tain procedures to comply with the orig
inal author's intent. 

BasicA Scientific 
Subroutine Library 

BasicA consists of 114 scientific subrou
tines that have been tested using an IBM 
PC with BasicA 2.0 under PC-DOS 2.0 and 
on an IBM PC/AT under DOS 3.0andBasic 
3.0. Each subroutine has been written so 
that you can compile it with the IBM Ba
sic Compiler, the Microsoft QuickBasic 
Compiler, or a similar compiler. 

You can include these modular subrou
tines with your enhanced Basic (BasicA) 
or compiled Basic programs. They calcu
late solutions to mathematical problems 

The Star Ratings 
80 Mtcro's star ratings reflect our 

reviewer's impression of a product. 
The stars mean: 

* * * * * Superior* * * * Excellent 


*** Good

** * Fair 

Poor 


unique for that subroutine 
within the library. Thus, you can merge 
more than one subroutine with your pro
gram without conflicting with others 
from the library. Set rules avoid conflicts 
between internal variables to the sub
routines with user variables. 

The library includes three disks. Disks 
1 and 2 each contain all 114 subrou
tines. Two sets of similar subroutines 
are doubled up, since only 112 files can 
exist in a single directory. Disk 1 con
tains a fully structured and commented 
subroutine in each file . The subroutines 
on this disk are primarily for use with a 
Basic compiler. 

Disk 2 is primarily for use with interpre
tive Basic. The subroutines on this disk 
are the same as those on disk 1 but are 
compressed to save space and have no 
comments. Although you can use either 
set with BasicA or compiled Basic, this 
set will run faster with BasicA due to its 
compression. Disk 3 contains test files 
for each of the 114 subroutines. 

The package's documentation is ex
cellent. Descriptions of each subroutine 
give the purpose, other subroutines 
used, calling sequence, arguments used, 
and other special considerations, such 
as advantages and disadvantages when 
using the subroutine. The manual gives 
the mathematical method used to derive 
the equations, as well as a listing of 
the subroutine and the form of the re
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Circle 455 on Reader Service card. 

The Best Money Can Buy • • • 

Model 1000 Multifunction Boards 
TanPak™ 

The TanPak ™ expansion board has been designed to allow 
expansion beyond the scope of the standard Model 1000. Seven 
of the most needed functions/features have been combined into 
one package using only one expansion slot. Your remaining spaces 
are left free for future expansion needs. Features include memory 
up to 512K, RS232 Serial Port , Clock-Calendar, DMA, Printer 
Spooler, Memory Disk, and an Expansion System . 
TanPak™ OK ..... ... .. ... .. .... ........... .. . .. $329. 

TanPak™ Secondary 
If you already have a Model 1000 memory board and do not 

wish to replace it, the TanPak ™ Secondary is for you . It retains all 
the features of the Tan Pak ™, except for the OMA. 
TanPak™ Secondary OK .. ...... ... . .. ........ .. . $249. 

J~~~~ri!~ogock/Calender ~~'1't 
Piggy/Back Card by Hard Drive Specialist 

Now available for the TanPak, the Tandy Memory Expansion 
PLUS Card, the HOS Memory Expansion Plus Card, and other 
boards that configure their expansion port with side A (component 
side) routing conductors to the top side of the 62 conductor dual 
row header. 

RS232C Serial Port features a standard female RS232C female just 
like the Tandy boards, or specify the male version. The port can be 
set up as COM 1 or COM 2. 

Clock/Calender port features a perpetual clock for automatic 
time/ date input into your programs as well as power up routine. 
The clock has an interchangeable port selector that allows the use 
of another clock on line. 

Please order your Board by part number 

Part Number 
RS232C for Memory Expansion 

PLUS Cards . ............ . . EPRS 232 . . . . . . . . $85. 
RS232C for TanPak and Other 

Cards . . . . . . . . . . . . . . . . . . . TPRS232 . . . . . . . . . $85. 
Clock/Calender for all Boards . . . CLCA . . . . . . . . . . . $85. 
Clock/Calender-RS232C for PLUS 

Cards . . . . . . . . . . . . . . . . . . . EPRS232CL . . . . . . $170. 
Clock/Calender-RS232C for TanPak 

and Others . . . . . . . . . . . . . . . TPRS232CL . . . . . . $170. 
(If you need a male RS232C connector, add the letter M to the end 
of the above Part #'s) 

Tandy 1000 Hard Drives 
Shop and compare. Hard Drive Specialist has been building 

hard drive systems for years and have sold thousands of subsystems 
to satisfied Radio Shack/Tandy customers. Our drives all use buf
fered seek logic and plated media to result in almost one-fourth 
the average access found on our competitor's drives. Internal drive 
systems include an interface card and a half- height hard drive that 
replaces the top disk drive in both size and power consumption. 
External units include an interface card , case, power supply, and 
hard drive unit. All units require a memory board with OMA 
compatible with the Tandy 1000. 

1 O Meg Internal ... ... $549. External .. .. .... ..... $699. 
20 Meg Internal . ..... $749. External .. . .... . .. .. $899. 
42 Meg Internal .. . . . $1349. External .. .. . ... ... $1495. 

20 Meg Internal for use with 2 disk drives . . . ....... $769. 


TANDY 3000 HARD DRIVES~~~ 
Now available for the TANDY 3000, Hard Drives that meet or 

beat the Tandy Products at a fraction of the cost. All drives include 
a controller card that also replaces the floppy card to save you a 
card slot. 
10 MEGABYTE Subsystem .. ... .. .. . , . . . . . . . . . . $649. 
20 MEGABYTE Subsystem . . . . . . . . . . . . . . . . . . . . . $849. 
42 MEGABYTE Subsystem . . . . . . . . . . . . . . . . . . . . $1449. 
(add $150 for external systems) 

Model 1, 3, 4 Hard Drives 

Primary Secondary 
5 Meg $795. $595. 
10 Meg $1095. $895. 
20 Meg $1295. $1095. 
30 Meg $1895. $1695. 
(Model 1 add $50. ) 

Model 3/4 RS232 Kit. ....... . .. ...... ........... . $69. 
Model 3 / 4 Disk Controller Board . . . . . . . . . . . . . . . . . . . $99. 

HARD DRIVE SPECIALIST 

Order Line 
1-800-231-6671 16208 Hickory Knoll 
1-713-480-6000 Houston, Texas nosg 
Ordering Information : 

Use our WATS line to place your order via Visa, MasterCard, or Wire Transfer. Or 
mail your payment directly to us. Any non - cenified funds will be held until proper 
clearance is .made. COD orders are accepted as well as purchase orders from 
government agencies. Most items are shipped off the shelf with the exception of hard 
drive products that are custom built. UPS ground is our standard means of shipping 
unless otherwise specified . Shipping costs are available upon request. 
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suits obtained with the test program 
supplied on disk 3 for that subroutine. 
Wiley & Sons has done a great job with 
this manual. 

I have not attempted to verify the ac
curacy of these subroutines nor have I 
tried every subroutine. Since each sub
routine is fully documented, a mathe
matician should be able to satisfy him
self as to the library's accuracy. 

Finally! A Subroutine 
Library for Compiled Basic 

The Finally! subroutine library con
tains over 100 subroutine utilities that 
you can include with your compiled Ba
sic programs. These utilities are compat
ible with current versions of the IBM and 
Microsoft compilers. Unlike the BasicA 
Scientific Subroutines, this library is de
signed to provide general programming 
support. 

These subroutines run the gamut 
from hardware-configuration control 
and screen formatting to less rigorous 
mathematical calculations. The library 
is divided into several categories, such 
as date and time conversion, file and di
rectory control, medium- and high-reso
lution graphics, text-screen graphics, 
hardware Interfacing, keyboard control, 
general math, geometry and trigonome
try, number conversion, printer control, 
program control, screen control, sorting, 
and string handling. 

Date and time conversion includes de
termination of the day of the week and 
other string and integer conversions 
based on dates and time. Graphics sub
routines encompass various methods for 
screen display, including big letters, 
charts, graphs, and drawing boxes 
around selected prompts and messages. 
Hardware-interfacing routines can de
termine your computer configuration, 
including video mode, number ofprinter 
or RS-232 ports, and type of monitor. 

Keyboard-control routines can set 
your caps-lock key, Insert mode, and the 
like. Math routines are limited to com
mon math functions such as average, 
minimum, and maximum values. They 
include hexadecimal conversion and 
other base conversions, as does the 
number-conversion group. The printer 
group includes graphics screen-dump 
routines for a limited number ofprinters. 
The string-handling routines have 
search-and-replace functions as well as 
comparison routines. 

You can add subroutines to your pro
grams in one of three ways. You can 
merge them into your source code, call 
them from your source code, or link 
them to your object code at compilation 
time. The code is in three forms. A li
brary file includes compiled code that 
you can call from your program and link 

The Finally! 
subroutines can 
relieve the 
programmmer of 
a lot of 
duplicated effort 
for small tasks. 

at compilation time. You can merge 
straight ASCII text (no line numbers) of 
the subroutines with your source code 
while editing. Or you can use the $IN
CLUDE command from within your 
source code to pull in subroutine func
tions as you need them when linking the 
compiled program. 

Like BasicA, Finally! has set rules to 
avoid conflicts between ·internal vari
ables to the subroutines with user vari
ables . There should be no conflict 
between Finally! variable names and 
BasicA variable names. When you use 
the Finally.LIB file or the .OBJ (function) 
library, all supporting subroutines are 
included. If you merge ASCII text con
taining a subroutine into your program, 
you must also take care to merge all sup
porting subroutines yourself. 

Although Finally! has good documen
tation that describes what each software 
module does and what the specific inpuU 
output conditions are, it does not follow 
through with the level of detail in 
BasicA. It does not provide listings or 
test files. And Finally! gives no exam
ples, with the exception of a demo and 
another utility program written using 
the subroutines. 

The demo and utility files are much 
too complicated for use as programming 
examples. A sophisticated compiler user 
would have no problem with Finally! 
programming. 

The manual's introduction does not 
do a good job of describing what you 
have to do to use these subroutines . 
Merging ASCII files is simple enough, 
but you are left to your own devices to 
determine how to link the Finally.LIB 
file to your program or how to ade
quately use the function-library form of 
entry. To compound the problem, the 
manual uses illegal variable names (at 
least in Microsoft's QuickBasic compiler) 
for syntax examples when describing in
put and output format for certain sub
routines. Some examples even give in
correct forms. 

Some of the hardware-interfacing rou
tines give incorrect results. They de
scribed my Tandy 1000 with color mon

itor as a PC with monochrome monitor. 
The author even notes that his Tandy 
1200 is identified as a PCjr. The purpose 
of these routines is to adjust a program 
regardless of hardware. The type of com
puter might be Important If certain keys 
vary from one computer to another. 
Color versus monochrome might be im
portant if you use graphics routines. 
Subroutines that give the number of 
disk drives, printer ports, and RS-232 
ports, as well as the amount of memory, 
worked fine. 

The subroutine to convert the date 
from digits into a string containing the 
month, day, and year, does not work 
with Microsoft QuickBasic when called 
from the Finally! library. I got a message 
stating that the library from the IBM 
Compiler 2.0 could not be found. A ty
pographical error in the ASCII version of 
one of the subroutines might have been 
carried over into the Finally! library. 
Also, one of the other subroutines gives 
the same message. 

For the most part, the Finally! subrou
tines are convenient and easy to use . 
Once you get accustomed to them, link
ing the Finally .LIB to your code is the 
most convenient way to accomplish 
your programming goal. The $INCLUDE 
command and calling functions are also 
convenient once you master them, ex
cept that all files for functions used must 
be available in the directory at compila
tion and linking time. This method 
works best when you are using a hard 
disk. The easiest way for a beginner Is to 
merge all the ASCII-formatted subrou
tines into a file and then compile and 
link them. This gets cumbersome, since 
supporting subroutines are not automat
ically called into your program as in the 
other methods. All the ASCII and func
tion-library subroutines are fully com
mented within the software and are easy 
to read. 

The Finally! subroutines can relieve 
the programmer of a lot of duplicated ef
fort for small tasks. They should be com
patible with most of the BasicA subrou
tine library. 

The Inside Track 
And Peeks 'n Pokes 

The Inside Track subroutines are small 
utility programs intended mostly for use 
in other programs. They range from iden
tifying hardware configuration to manip
ulating disk parameters, screen format
ting, file access, and memory control. The 
Peeks 'n Pokes subroutines are much the 
same flavor but emphasize looking into 
your MS-DOS computer's memory. They 
also provide routines for identifying hard
ware configurations and a Basic routine 
for changing key-state configurations 
such as caps lock, insert mode, and shift 
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key; The Inside Track has a machine
language program to do this. It is hard to 
describe the differences between these 
sets of programs, but they have slightly 
different methods of application. 

Programs from either set can hardly 
be called subroutines, since most of 
them are stand-alone demonstrations 
of techniques the authors wish to de
scribe. The various programs are not 
universal in application. Some demon
strate techniques for interpretive Basic, 
some for compiled Basic, and some are 
utilities that you run to perform a spe
cific function. 

With The Inside Track, you must run 
some of the utility programs before you 
can use the techniques in the demon
stration programs. Peeks 'n Pokes in
cludes at least one routine each for 
Pascal, C, and Fortran. 

The Inside Track library is divided into 
categories, such as controlling memory, 
executing programs, screen displays. 
modifying keyboard characters, manip
ulating disks, and DOS/BIOS functions. 
It gives additional information a bout 
programming techniques and patches 
for the various Basic compilers or the 
programs resulting from them. 

The Inside Track's stand-alone utili
ties perform tasks like reserving blocks 
of memory to protect programs you 
might not want to disturb or to store in
formation you might later wish to use in 
your programs. Inside Track includes a 
program to force the state of keyboard 
attributes like caps lock, control-break, 
and the shift keys. Two of these pro
grams read the clock and either sound 
an alarm or suspend operation of a task 
until a certain time. 

Unfortunately, these programs do not 
read the clock correctly on my Model 
1000. I have a real-time clock, but these 
programs read the computer time, 
which is not set by my clock utility. Most 
public-domain clock-reading programs 
work the same way as the programs in 
The Inside Track. 

The Peeks 'n Pokes library is less ex
tensive and is divided into categories 
such as keyboard control, video, disks, 
parallel printer, communications, DOS/ 
BIOS functions (nearly the same as in 
The Inside Track) , and sound. It in
cludes a program to unprotect Basic 
programs saved with the "file name",p 
option. 

The routine for reading time and date 
performs differently from The Inside 
Track routine and returns the correct 
time. The manual for this library con
tains many of the Basic and Assembly
language listings. 

The structure of these programs does 
not allow for their use as subroutines. 
They have no stated rules for variable 

names and don't use Basic line num
bers. Documentation from within the 
programs is not that good. Programs are 
designated for use only in interpretive 
Basic or only for compiled Basic. Many 
of the interpretive Basic programs from 
The Inside Track require that you run a 
utility program before you can use them. 
In addition, many of the interpretive Ba
sic programs require that you POKE ma
chine-language subroutines into mem
ory from Data statements within the 
Basic program. 

The Inside Track gives OBJ files for 
some ofthe compiled programs, as well as 
a compiler library. As a point of compari
son, the compiler library included with Fi
nally! is 17 4,000 bytes long. The compiler 
library included with The Inside Track 
is around 4, 100 bytes. The Inside Track 
also includes OBJ files for interpretive 
Basic. It has no instructions for using the 
OBJ files for interpretive Basic. 

As tutorials on the inner workings of 
MS-DOS computers, thes e programs 
have much to recommend them . The au
thors are very knowledgeable about 
computer hardware, and I can incorpo
rate many of the techniques they em
ploy into my programs. Overall , Peeks 'n 
Pokes would suit my intellectual needs 
better. than The Ins ide Track. 

However, as subroutines to add to my 
progra ms, neither Peeks 'n Pokes nor 
The Inside Track is of much value. To 
use these examples, you will need to do 
a lot of debugging and analysis. The in
formation in the routines from these two 
libraries is much more like reference m a
terial for a book on the inner workings of 
MS-DOS computers than application-ori
ented software. 

Summary 
The BasicA Scientific Subroutine Li

brary and the Finally! subroutine library 
are a cut above The Inside Track and 
Peeks n' Pokes from MicroHelp Inc . be
cause you ca n more easily use them 
within your own programs. 

If you want higher math ca pability, 
you'll find the BasicA library very help
ful. whether you are programming in 
interpreted or compiled Basic . These 
routines would be invaluable for anyone 
programming math functions. 

Finally! is useful for programmers 
who are experienced with a Basic com
piler and know how to incorporate the 
routines into their programs. You can 
use the package's routines without mak
ing changes. 

The Inside Track and Peeks 'n Pokes 
are more valuable as tutorials on how 
your MS-DOS computer works than as 
programming routines. While they show 
a lot of tricks, they aren't as directly use
ful as the other programs. • 

Straight Talk 
On Mr. Ed 
by John B. Harrell 

****Mr. Ed runs on the Model 4 (128K) and 
requires TRSDOS 6.2, Pronto (from MI
SOSYS) and one disk drive. MISOSYS 
Inc., P.O. Box 239, Sterling, VA 22170
0239, 703-450-4181. $59.95. 

W hen I reviewed Pronto, I thought 
I had seen the best applications 

yet for the Model 4 computers. Pronto is 
a window application manager for 
TRSDOS that provides a single-key pop

. up window menu for invoking several 
functions. This package has all the basic 
utility of Borlan<l, International's Side
Kick with applications for a card filer, 
two different calculators, a calendar, a 
character-set display, and others. 

MISOSYS has done it again with Mr. 
Ed-A Pronto Applications Pack. This 
package consists of nine applications for 
Pronto, each one a powerful tool in itself. 

Cardform 
You use Cardform with the Pronto Card 

Filer, which provides a limited notepad 
(12 lines of 40 characters) using free-for
mat input. While this is suitable for most 
uses, having a predefined format for sev
eral other applications speeds data entry 
and makes the data uniform (where it 
can be accessed with another program). 

Cardform provides a mechanism for 
adding the required format to the data 
base. When you invoke it, Cardform 
searches for a record specifying the for
mat (a record with the Cardform ID). If it 
finds one, you can add records to the data 
base using this format. You create the for
mat record by using the Card Filer-sim
ply create a new data record with the 
proper format and set the ID to Cardform. 

Disk Editor 
The Disk Editor (DED) is one of five 

editors included in Mr. Ed. They are ex
tremely useful considering the limited 
program space available for the Pronto 
applications. Any utility used with Pronto 
is restricted to the TRSOOS command
overlay area, which places a significant 
limitation on size. Considering the ver
satility of these utilities, MISOSYS has 
done an outstanding job of cramming 
functions into the allocated area. 

DED is a full-sector editor that displays 
the entire 256 bytes in a sector as well 
as the ASCII-character display for each 
sector (see the Figure). The display is or
ganized as 16 rows of 16 bytes with the 
ASCII-character representation to the 
left of each line. You address sectors by 
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Circle 215 on Reader Service card. 

POWER TOOLS 
C Compiler 

Alcor C is a full implementation of the C 
language. It includes a standard function 
library and a 450 page manual. The 
manual contains a 130 page tutorial so 
you won't have to buy any other books 
to learn the language. You also get our 
programmable full screen editor. It's 
every1hing you need to become a produc
tive C programmer. 

Features Include 
char 8 bits initializers 
short 8 bits typedef 
int 16 bits static 
unsigned 16 bits auto 
long 32 bits extern 
float 32 bits struct/bit fields 
double 64 bits union 

"a serious, comprehensive implementation" 
"superlative work, I recommend it highly" 

Creative Computing Nov. 85 

" the most comprehensive manual" 

"the professionalism presented is 
very apparent" 

" we would not hesitate to use it in a large 
programming effort" 

Computer Language Feb. 85 

Execution speed on the Model 3 for 1 O iterations 
of the prime number program published in Byte, 
Jan 83, page 284. 

LC Compiler 
Alcor C 

105 secs. 
78 secs. 

Multi-Basic Compiler 
Alcor Multi-Basic is a powerful and versatile BASIC 
compiler. While remaining compatible with both 
MS-BASIC'" and CBASIC" programs, it extends the 
BASIC language to include features normally found 
only in Pascal or C. Now you can take advantage 
of features like multi-line functions, recursion , and 
dynamic memory allocation without having to 
switch to another language. Multi-Basic has the 
features you need to improve the way you pro
gram. You can get rid of line numbers and actually 
write programs that other people can read . Multi
Basic is the most portable version of Basic you 
can buy. You can write a program on the TRS-80 
Model 4 and then move it with no changes to the 
Tandy 1000. Multi-Basic also includes our program
mable full screen editor. 

" the most comprehensive BASIC" 
" the manual is thorough and well organized" 

" the compiler is fast and efficient" 
"did exceptionally well on the benchmarks" 

Computer Language May 85 

"a superior compiler" 
"Anybody who wants to compile existing pro
grams or write BASIC programs in a Pascal

like fashion should consider Multi-Basic a 
must purchase" 

80 Micro Nov. 85 

Execution speed on the Model 3 for 1 O iterations 
of the prime number program publ ished in Byte, 
Jan 83, page 286. 

BASIC Interpreter 
Multi-Basic 

4570 secs. 
89 secs. 

Alcor C Compiler $69.95 Name ___ ____ _ ______ ___ Alcor Multi-Basic 

In Texas add $4.28 sales tax 

Add shipping 

Street -- ---------- - -
City _ ___ _______ _____ _ _ 

State _ _ _______ Zip ______ _ 

In Texas add $4.28 sales tax 

Add shipping 

$69.95 

($5 USA/$25 Foreign) 

Total $--- Country Phone  -- -

($5 USA/$25 Foreign) 

Total $---

Check One: 

Model I TRSDOS D 

Model Il l TRSDOS 0 Works with LOOS, 

NEWDOS, DOSplus, Multi-DOS 

~,, 
Richardson , TX 75081 
(214) 238-8554 

Method of Payment 

MC D Visa D Money Order D Check D 

Card # Exp. __ 

Multi-Basic is a trademark of Alcor Syslems. 
TRS-80 is a registered trademark of Tandy Corp. 
MS·Basic/ MSDOS are trademarks of Microsoft 
CBASIC/CP/M are trademarks of Digital Research 
LC is a trademark of Misosys 

Check One: 
Model I TRSDOS D 
Model Ill TRSDOS D 
Model 4 TRSDOS 0 
Model 4 Montezuma CP/M D 
Model 4 Radio Shack CP/M D 
Tandy 1000/1200 MSDOS D 
Tandy 2000 MS DOS D 
TRSDOS version also works with LOOS, NEWDOS, 
DOSPLUS and MULTIDOS 
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REVIEWS 


specifying the disk, the cylinder in hexa
decimal (hex), and the sector in hex. 

You invoke DED as you would any other 
Pronto application. It requests the drive 
for display. If the drive number Is valid, 
a full-screen window opens and the sec
tor display replaces your current text. A 
single-line command prompt shows all 
the available command-key letters. 

DED accepts an astounding 17 single
key commands; you use the arrow keys 
to move around the record. You shift the 
arrow keys to move rapidly to the far
thest extent of the display in the direc
tion pressed. DED supports Pronto's im
port feature, Jetting you use text or data 
from a previous screen in the editor. 

DED also supports all the standard ed
itor functions that let you move back 
and forth among the sectors. You can en
ter text in ASCII or data directly in hex. 
DED contains some interesting com
mands not usually found in this type of 
tool: insert a null and push all other 
characters down, quash the current byte 
and move all other bytes up, and zap 
bytes to the end of the sector. 

This editor has search commands for 
locating hex data or ASCII-character text 
strings. You can search for data strings 
up to eitl1er eight characters or 16 bytes. 
Unfortunately, DED does not provide a 
way to mix hex bytes with characters as 
the search argument. However, when 
you consider the size of the overall ap
plication, it Is surprising that MISOSYS 
could include a search feature at all. 

When you have completed changes to 
the disk sectors and are ready to exit 
DED, press the X key. 

File Editor 
The File Editor (FED) provides almost 

the same features as DED but is orga
nized around the TRSDOS file structure. 
Instead of specifying the drive number, 
you specify the file name. You can then 
access any sector within the file no mat
ter where it resides in the disk structure. 
While you use FED, all sector accesses 
are relative to the beginning of the file. 

DED has functions for moving rapidly 
between sectors and cylinders. In file
edit mode, cylinders lose their meaning, 
so FED does not contain these features. 
Instead, FED provides commands for 
moving rapidly to the beginning or end 
of the file. 

Memory Editor 
The Memory Editor (MED) Jets you 

edit the computer's m emory, again us
ing full-screen editor capabilities similar 
to fuose included with DED and FED. 
Unlike most other memory editors, MED 
Jets you display or modify any 256-byte 
page of any memory bank. 

MED is oriented to the Model 4's mem

01234567S9ABCDEF 00 01 02 03 04 05 06 07 0S 09 0A 0B 0C 0D 0E 0F 
============================================================================= 

DESTINATION disk <00> 44 45 53 54 49 4E 41 54 49 4F 4E 20 64 69 73 6B 
already used! I <10 > 20 61 6C 72 65 61 64 79 20 75 73 65 64 21 20 49 

nsert next desti <20 > 6E 73 65 72 74 20 6E 65 7S 74 20 64 65 73 74 69 
nation disk l ";: <30> 6E 61 74 69 6F 6E 20 64 69 73 6B 21 22 3B 3A 20 

......... .(.: <40 > S9 20 0E 9C 13 00 El 95 BS 13 SD 20 0E 2S 00 3A 
• , • :LC <50 > 20 C2 20 13 2C 12 3A 4C 43 20 Fl 20 13 3A 20 SD .... @.& .,VS; <60 > 20 0E l E 00 3A 20 91 20 40 lC 26 02 2C 56 53 3B 

: 	 .. . :FP <70 > 3A 20 95 20 AS 20 S9 20 0E SS 13 3A 46 50 20 Fl 
L:EC . :EL E <S0> 20 4C 3A 45 43 20 Fl 20 11 3A 45 4C 20 Fl 20 45 

R: .d ....... <90> 52 3A 20 S9 20 0E 64 05 00 EB 95 BA 13 A9 20 0E 
... P • .. • .. @. <A0 > BF 13 00 50 96 BF 13 C3 20 13 3A 20 91 20 40 le 
•. ,VS;: "Unuse <B0> 10 04 2C 56 53 3B 3A 20 91 20 22 55 6E 75 73 65 
able des tination <C0 > 61 62 6C 65 20 64 65 73 74 69 6E 61 74 69 6F 6E 
disk. Insert ne <D0 > 20 64 69 73 6B 2E 20 49 6E 73 65 72 74 20 6E 65 

w disk, hit <ENT <E0 > 77 20 64 69 73 6B 2C 20 6S 69 74 20 3C 45 4E 54 
ER>";: ..... <F0> 45 52 3E 22 3B 3A 20 95 20 AS 20 S9 .. 0E SS 13 

==========================-================================================== 
Drive: 0 Cylinder: X'21' Sector: X'0F' Byte: X' FC' => X'20 ' = 32 

Disk EDitor 1.1 - Copyright 19S6 MISOSYS, Inc. 
Command [; - @Ac D F G HIN p QR s x Z]: 

Figure. Screen dump of Mr. Ed Disk Editor. 

ory-bank structure so the disk com
mands are replaced with commands to 
move rapidly between the banks. In fact. 
MED is similar to DED In this respect
little difference exists between handling 
cylinders and data banks. 

Text Editor 
The Text Editor (TED) Is a full-screen 

editor with many word-processing fea
tures. TED has cursor-movement con
trols; scrolling; block operations for 
deleting, copying, and moving data; text 
Insertion; and overstrike modes. 

TED provides a 30K text buffer, but, 
unfortunately, this has some draw
backs. You must have one RAM bank 
free to dedicate to TED. When you have 
Pronto already loaded, using TED will 
exhaust all the additional memory in 
your 128K computer. 

TED provides a surprising number of 
features for a small application. Cursor 
movement using the arrow keys Is stan
dard, as is rapid movement to the top and 
bottom of the buffer and to the beginning 
and end of the file. You can also scroll 
and page up and down in the text buffer. 

Also on the distribution disk is the 
OOPS application. OOPS is for those oc
casions when you have exited TED in
advertently or were forced to reset the 
system prior to saving your file. OOPS 
reenters TED without clearing the text 
buffer and preserves your last text file. 
You can then save the file to disk. 

The documentation lists the appropri
ate locations in TED where you can cus
tomize many of the features using FED. 
You can change the default cursor types, 
the command keys, and the initial editor 
mode by making simple 1-byte changes 
with FED. 

Video Editor 
The last editor on the distribution 

disk, Video Display Editor (VED), is a 

full-screen text editor similar to TED for 
editing the screen image that exists at 
the time you Invoke it. You can also save 
the current screen image to a disk file or 
load the video screen from a disk file us
Ing VED. 

Two other applications are on the dis
tribution disk. The Video Load Applica
tion (DOLOAD) lets you load a saved vid
eo screen. You might want to export a 
portion of this screen back to your pro
gram source code and this is the easiest 
way to access the data. 

REGENBU/BAS is a Basic program that 
reads the file created by the Bringup ap
plication, removes unneeded records, and 
shrinks the file . Bringup removes records, 
but the file remains the same size. 

Conclusion 
While Mr. Ed is a classy software pack

age that adds exceptional value to 
Pronto, I do not think it's for everybody. 
You will require far more documentation 
(read the TRSDOS reference manual in 
detail) before you should attempt any
thing more than looking at disks with 
the editors . The documentation pro
vided explains the application software's 
features and does not provide any details 
about the TRSDOS disk format. It's pos
sible to overwrite parts of the DOS resi
dent in memory while using MED. 

Even if you are not a programmer, Mr. 
Ed can be a handy tool to have around. I 
especially like the text editor for making 
simple changes to JCL files or creating 
messages that I will later upload on 
CompuServe. I can do either from within 
any application by invoking Pronto. 

Ifyou need file, disk, or memory access, 
Mr. Ed is a programmer's delight. Couple 
Mr. Ed's capabilities with the Pronto cal
culator in hex or binary and you have an 
outstanding development tool. If you fit 
into this category, I recommend that you 
get Mr. Ed right away.• 
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THE  
WITH AFUNN
THE CLONE“

Frankly, this is the best computer value in America. Better than IBM Better
than Tandy. Complete MS-DOS" compatibility. . .lightning fast processing tons
of RAM. This machine has everything the Boys in Blue promise and more All
at a price you can afford

WE DIDN'T NAME IT "CLONE" FOR NOTHING.
What we have here is a computer that is truly IBM PCIXT compatible The

Clone computer is completely MS-DOS compatible and it has all the hardware
capability of the IBM PC/XT (except cassette) plus some and comes with
MS-DOS 3.2 (the latest version), GW-BASIC and reference manuals
(manuals are extra cost on the Tandy 1000!). With the Clone you
get eight IBM compatible expansion slots, seven of them a full 13'
long. You have six additional slots available; something a Tandy
1000 owner can only dream about.

IBM COMPATIBLE? YOU BET.
Flight Simulator, one of the classic tests of compatibility, runs

perfectly. Lotus 1-2-3° can't tell it's not running on an IBM. ln
fact, we have not discovered an off-the-shelf MS-DOS software
package that wouldn't run properly on the Clone. The ability
to run standard, off-the-shelf, software is important because
it allows you to obtain software from any number
of sources.

STANDARD FEATURES:
The Clone computer comes complete, ready to run,

with lots of standard features. Like the maximum 640K
of system memory installed Like an IBM standard par-
allel printer port, a clock/calendar with automatic bat-
tery backup, a speaker, two serial ports (one
populated), a game adapter/joystick port, a light pen
port, a 2-drive floppy disk controller, and the newest
AT style keyboard. The video output ls IBM standard
color graphics with a special port that allows you to
view color software on a monochrome monitor as
well as 80 x 25 text. A 360K ultra-reliable floppy
drive is included with space for three additional half-
height floppy or hard disk drives. The 135 Watt
power supply runs cool and assures you of ade-
quate power for future expansion.

PC~DeskMates, a powerful multi-function memory
resident utility, is included so you can start using the
Clone when you receive it. You get an alarm, clock,
calculator, calendar. notepad. phone dialer, type-
writer, and access to DOS level commands. The
Clone also comes with Qmodem, the famous modem
program which enables you to access the world of
telecommunications. PC-Write, probably the best
shareware word processor available, ls also fur-
nished. Your Clone comes ready to work for you.

WHAT'S MISSING?
The Big Blue price tag.
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OPTIONAL FEATURES:
The Turbo Clone is equipped to run at the standard 4.77mHz clock rate or at a

blazing 8mHz. That's almost 70% faster processing than a standard IBM. Front
panel lights indicate Turbo operation, power status and hard disk activity. A key-
lock switch allows the keyboard to be electrically “locked out" for unattended
security. imagine a lengthy Lotus 1-2-3 spreadsheet recalculation with an 8mHz
processor! It's awesome.

HOW TO BUY A COMPUTER WITHOUT LEAVING YOUR CHAIR.
Zero effort required. Just pick up your phone and call us toll-free.

l k

=‘-I

".-if

Your American Express, MasterCard and Visa are
' welcome at no extra charge as well as your check,

money order, or COD order. Your Clone ships right
away. In just a few days the UPS man delivers it to
your door.

Too long to wait? Ask for our Expedited Service.
Our distribution experts will get you a Clone OVER-
NIGHT, almost anywhere. (Some restrictions apply).

A WORD OF EXPLANATION.
We sell Clones exclusively by mail. And there's a

good reason why. Supporting the expensive overhead
of a chain of retail stores is not our idea of keeping
costs down. You're buying the Clone computer at
wholesale prices, directly from the manufacturer.
Your Clone comes with an ironclad guarantee that
exceeds most other manufacturers‘. We guarantee
your satisfaction or we'll refund your purchase
price within thirty days, no questions asked. Our
guarantee is backed by a reputation aamed in
years of experience in the mail order business.
Think about it. Repeat orders come from satis-
fied customers. This makes us work very hard
to get it right the first time.

Optional TURBQ Clone. $799 Circle 302 on Reader Service card.
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us VS.THEM 

FEATURES 

Microprocessor: Intel 8088 @ 4.77mHz 

Power Supply Rating: 

IBM Standard Bus: 

Operating System: 

Disk BASIC: 

MS-DOS and BASIC Ref. manuals: 

Standard System RAM : 

COST to EXPAND RAM: 

Keyboard : 

Video Monitor: 

Video Outputs: 

Disk Drive Capacity: 

Max Number of Internal Drives: 

Internal Expansion Slots: 

Accepts Standard IBM Cards: 

8087 Math Co-Processor Option: 

Sturdy Steel Case: 

Standard Parallel Ports: 

Standard Joystick and Light Pen Ports: 

Standard Serial Ports: 

Cost Ready-to Run: 

Add $35 for ground delivery; $70 for air. 


CLONE OPTIONAL EQUIPMENT AND FEATURES 

2nd 360K Half-height Floppy Drive $ 99 

20mb 65ms Seagate Internal HD 399 

30mb 40ms Seagate Internal HD 699 

80286 SpeedKit. Makes XT faster than AT 399 

300-1200 Baud Internal Modem & Software 149 


CLONE 
YES 
Opt ional 8.0mHz 
135 WATT 
YES 
MS-DOS 3.2 
YES 
YES 
640K 
-0
' AT' STYLE 
INCLUDED 
B/W, NTSC, RGB 
1-360K 
4 
8 
YES 
YES 
YES 
1 
YES 
2 (1 Optional) 
$ 699 

IBM PC 
YES 
NO 
63.5 WATT 
YES 
EXTRA 
IN ROM 
EXTRA 
256K 
$$ 
STD 
EXTRA 
EXTRA 
1-360K 
4 
5 
YES 
YES 
YES 
0 
NO 
0 
$ 3,063 

HiRes RGB Color Monitor 640 x 200 $ 299 
HiRes Mono Graphics Card 720 x 348 129 
HiRes Mono Monitor 720 x 348 110 
5151 Accounting Keyboard 79 
300 Watt Uninterruptable Power Supply 299 

TANDY 1000 EX 
YES 
YES (7.16 mHz) 
54 WATT 
NO 
MS-DOS 2.11 
YES 
EXTRA 
256K 
$$$ 
NON-STD 
EXTRA 
NTSC, RGB 
1-360K 
2 
1 
NO (1 O" Only) 
YES 
NO (Plastic) 
1 
YES 
0 
$ 1,307 

IBM XT cost figures' : V~ Dloplay Adapter $250; V~ Oloplay $275; IBM XT computer $2 ,145; Composite Monochrome Monitor $1 30; Model 1000 EX Computer $799; Total $1,307. We were 
Addltk>nal Ports, sertal port, game port, paraUel port , 640K RAM $308; DOS 3.2 and BASIC $85; not able to equip the Tandy 1000 to compare directly with the Clone because of the tOOO 's 
Total $3,063. Does not Include the battery back-up clock calendar. No light pen port. Inherent design llmltatlona. 

Tandy 1000 EX cost figures·: DOS 2.11 and BASIC reference manuals $70; Memory Plus "The above prices are list prices as best we could detenn lne. Both the IBM and Tandy are 
Expansion Board {to 384K) $130; One serial Port $79; Battery Back-up Clock Calendar $99; avallable at a discount. Check it out! Just llke at the car dealer you can usually buy them at 

less than the ll st price . 

Simply, if anything is wrong with your Clone or any of it's peripherals, we'll fix it free for up to one year 
after you've received your Clone. 

You have probably read other manufacturers' warranties, and gotten confused, suspicious or even 
mad. You' re probably skeptical about anything as simple and straightforward as our warranty. So here's 
the fine print. . . 

You can void your warranty by failing to exercise normal care when hooking up or operating your 
Clone. Or trashing the guts with a hammer. Or running it over with something. Or burning it up. 

You have thirty days after receipt of your Clone to see if you and it are going to be compatible. If 
you are not satisfied with your Clone for any reason within that time you may return it to us for a full 
refund, less shipping charges. Just don't write in the manuals or lose anything that was in the original 
container as it all has to be intact. 

The other guys only give a 90 day guarantee. Ever wonder why? Ever try to get a refund? Complete 
Warranty details available on request. 

NO ORPHANED CUSTOMERS. 
We have been supplying serious computer users with high quality hardware since 1980. Sound engineering, high 

performance, quality construction, outstanding warranties and a reputation for doing the right thing have been our way of 
doing business since day one. As the manufacturer of Clone computers, we stand behind each computer sold with a 
100% commitment to our customers • satisfaction. Price. Performance. Value. Clone is the clear choice for serious computer 
users. To order...call us today. 

© 1986 by Clone Computeni. IBM Is a registered trademarlt ol lntematlonal BusinelSI Machines. MS-OOS, Right Simulator ateREMEMBER . . . YOUR BEST FRIEND MAY BE A CLONE 	 traOemarks ol Mlcrneoft Cofp. PC-OeskMat9S is a trademar1it of Attemative Decision Software. Omodem Is a trademark of the Forbln 
Project PC-Wrtca Is a trademar11. ol Ouicboft. Lotus 1-2..J ill a trademark of Lotus Oevelopmem Corp. Prices and .speciflcations are 
aubject to change without noclce. Wamurty details are available upon request. 

1-800-527-3582 




The (Latest) 
Word Machine 
by Gary Ludwick 

***The Word Machine 4.0.b runs on the 
Model 4 (64K) and requires two disk 
drives. Pel-Tek, Box 1026, Southamp
ton, PA 18966, 800-523-2445 extension 
19. $39.95. 

Pel-Tek has upgraded its venerable 
Word Machine word processor for 

the Model 4. Using most of the Model 4's 
increased capabilities, such as the 80
column screen, sound, and highlighting, 
Pel-Tek has created an affordable, flexi
ble, and easy-to-learn word processor. 
The program isn't perfect, but for me
dium-duty nonprofessional use, it packs 
a lot of power for the money. 

Word Power 
The Word Machine has most of the fea

tures you've come to expect in a word pro
cessor and most of the ones you'll find in 
more expensive programs. The differ
ence lies in how it performs its tasks. 

The Word Machine uses a 25-line dis
play, reserving the top four lines for pro
gram control and command prompts. It 
uses the remaining 21 lines for text. One 
of the program's nice features is a menu 
of commands and prompts that remains 
on the screen at all times. If you are not 
sure which command to use, a help file is 
only a keystroke away. Essentially, The 
Word Machine has two command modes: 
text entry and text edit. All other func
tions and controls fall under these two. 

Again, in text entry and text edit, The 
Word Machine does everything you'd ex
pect-deletion, insertion, full-screen ed
its, formatting, overwriting, tabulation, 
and the like. It also has some bells and 
whistles. For instance, it offers a macro
key file that lets you insert a prewritten 
text line or have all your printer control 
codes available for insertion with a sin
gle keystroke. You also have on-screen 
reformatting and printout previewing 
capabilities. The Word Machine remem
bers the last action you took and uses 
the F3 function key as an undo com
mand. You can also enter ASCII and es
cape codes from the keyboard. 

The Word Machine has other features 
I haven't mentioned-such as a pause 
command that allows personalized form 
letters-but you can see that it has a lot 
of power and potential for the money. 

The Downside 
In terms of functions, The Word Ma

chine does indeed have power. But, it 
has some problems in execution. 

REVIEWS 


Able One does 
afairjob of 
linking its 
applications, but 
its overall 
performance is 
slow, awkward, 
and even silly. 

The Word Machine is written in com
piled ZBasic. That's like putting a four-cyl
inder engine in a Cadillac. Even compiled 
Basic is slow compared to today's ma
chine-language programs, particularly in 
file manipulation and memory usage. 

The Word Machine spends a lot of time 
on disk access. Even the simple act of 
saving a file causes it to dump its main 
program, go to disk for Its file-manipu
lation routine, come back and ask you 
some questions, and then, finally, write 
the file to disk. It then reverses the whole 
operation to get back to your text and 
the Word Machine program. For most 
top-line word processors, file saving or 
loading is a one-keystroke. no-wait op
eration. The compactness of machine 
code would let The Word Machine stuff 
much more program into memory and 
cut down on so much disk work. 

l\fenioryStuffed 
As for memory use, The Word Ma

chine is designed for a standard 64K 
Model 4. It reserves about lK of top 
memory for hard-disk drivers or spool
ing routines and uses everything else. 
High-memory programs such as Pronto 
or Dostamer will not work with The 
Word Machine. If you load Pronto and 
then try to load The Word Machine, you 
get a "not enough memory" message. 

One possible improvement for The 
Word Machine would be a built-in soft
ware option to let owners of 128K ma
chines install The Word Machine as a 
RAM disk. That could eliminate many of 
the slow disk-access periods. 

Conclusion 
Although I have problems with a com

piled Basic word processor, The Word 
Machine is probably a good choice if you 
are an occasional user who values 
money over execution speed. It is easy 
to learn and operate, comes with a clear 
and concise manual, and has almost ev
ery feature you'll find on high-priced 
programs. But the package is somewhat 
slow and awkward in its execution.• 

Able One Lacks 
The Right Abilities 
by Eric Grevstad 

*Able One runs on the Tandy 1000/ 
1200/3000 and requires 512K and two 
disk drives. Able International Inc., 301 
North Main St., Pueblo, CO 81003, 303
544-9600. $84.95. 

I t's hard not to applaud Able Interna
tional's goal-to offer a five-function 

integrated package for $84.95 without 
copy protection, advertised as "every
thing Symphony was supposed to be." 
Unfortunately, when you use Able One, 
you're more likely to think of Haydn's 
Toy Symphony. The program does a fair 
job of linking its applications, but its 
overall performance is slow, awkward, 
and even silly. 

Un-Able 
For instance, Able One has preten

sions to artificial intelligence or an En
glish-language interface; it's nothing 
like the data-base query syntax of Sy
mantec' s Q&A, but an opening menu 
cheerily asks, "How may I help you, 
Customer?" The program understands 
30-odd words (including "name," so you 
can teach it not to call you "customer"}, 
so novices can type "I need help" or 
"Please open the data base." 

It takes seconds to learn that typing 
just "spreadsheet" or the letter S has the 
same effect as "I want to create a spread
sheet." Able One doesn't support real 
file-handling sentences, such as "Open 
the client data base." Meanwhile, the 
moving-bar task menu (Word Process
ing, Spreadsheet, and so on) has a sur
prise: Selecting Quit returns you to DOS, 
but so does selecting Utilities. From 
DOS, the manual explains, you can run 
utilities like Format or Diskcopy. 

The function keys serve consistent ge
neric purposes (such as F3 to save the 
current file or F4 to print one or more 
disk files), so you reach all application 
commands via the F9 key, which opens 
a vertically scrolling menu. However, 
1000 owners beware: Pressing Fl 1 or 
Fl2 causes Able One to suddenly scroll 
through different applications and gen
erally behave as though it is having a 
seizure. Patient beginners can use the 
cursor-movement and enter keys (the 
spreadsheet menu has over 50 entries); 
experts will press F9 and type the de
.sired command. Either way, Able One is 
keystroke-intensive with a vengeance. 
Fortunately, a macro function lets you 
assign typed sequences to "remember 
keys" such as alternate-A, albeit replac-

Conttnued on p. 161 
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You can overcome program bugs. 

Our detailed guide tells you how. 

by Lewis Rosenfelder 

ack in 1982 it was in
tended to be the ideal nov
elty gift for anyone with a 
computer. Some enter

prising soul had taken inte
grated circuit chips, painted 

eyes on them, and mounted 
them as paperweights-$9.95 each. The 
Computer Bug never caught on like the 
Pet Rock. Perhaps it's because we already 
have all the little critters we can handle. 

Bugs and debugging are a fact of life, a 
part of the process of programming. A ba
by's first words are "Momma and Dada." 
A newborn Basic program's first two 
words are "Syntax Error." Count on it. 

Ifyou regress to baby babble at the sight 
of an illegal function call, Return without 
GOSUB, input past end, or While without 
Wend, this debugging guide to Basic will 
help. Ifyou break out in a rash when your 
program crashes , take a deep breath , 
count to 10, and consult this guide. The 
problem might not be so serious after all. 

Bugs in Perspective 
Look at it this way. If it weren't for 

bugs, we wouldn't have programs. Bugs 
are nature's way of keeping us program
mers from taking over the world. Without 
bugs, who would need us anyway? With
out the ever-present knowledge that 
there's always one more bug, who would 
bother testing a program? 

I've learned the hard way. Experience 
has taught m e to test thoroughly, but even 
so, I check my rear-view mirror when driv
ing away from a business after delivering 
a new program. The operator, having al
ready discovered the first bug, might be 
running down the street after me. It's hap
pened more than once! 

The bad thing about debugging is that 
after spending a whole night agonizing at 
the keyboard, next morning someone ac
cuses you of falling in love with the com
puter. Don't even try to explain it. Who's 
going to empathize with a subscript out of 
range? Just say, "The computer doesn't 
fully understand what I want it to do and 
I'm trying to figure out why," and leave it 
at that. 

There's only one way to survive, and 
perhaps even enjoy debugging. Imagine 
you are Sherlock Holmes. Now, with mag
nifying glass in hand (and a can of Raid), 
let's begin. 

Bug Personalities 
Some bugs cause Basic to stop the pro

gram and display an error message for 
you. Be thankful because at least you have 

System Requirements 


All systems 


a clue about what's wrong. These bugs are 
the complainers, so they get the most at
tention. They indicate a failure to go by 
the rules of the language. Type mismatch, 
missing operand, Next without For, unde
fined line number, and syntax error are ex
amples. These bugs make you wonder, " If 
Basic is smart enough to know I made an 
error, why isn'tit smart enough to fix it?" 

A syntax error is like getting stopped 
for a burned-out tail light and the cop 
never realizes you are actually driving the 
getaway car from a bank robbery. Logical 
bugs are ours to outwit. They include 
such things as forgetting to clear a total 
before starting a new calculation, telling 
the computer you want it to process all 
items greater than 100 when you actually 
need all items less than 100, and the pro
gramming equivalent of a broken record: 
the continuous loop. 

Other bugs have to do with quirks of the 
Basic language and the computer itself. 
These include such things as rounding er
rors when converting a number from sin
gle precision to double , failure to respect 
"My Dear Aunt Sally" (a mnemonic de
vice to indicate the order of operations: 
multiplication, division, addition, subtrac
tion), troublesome character codes that 
clear the screen or cause printer paper to 
spew out when printed, and Basie's abso
lute refusal to divide by zero. 

You'll also encounter bugs with impul
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I	ebugging Hints 
1. 	Find it before fixing it. Use direct commands to test 

statements one by one. 
2. 	Use a scrat_chpad and make a bug list. Save time by 

fixing a swarm of t hem at once. 
3. 	Examine the inputs . Use Print statements to view 

variable contents. 
4. 	Backtrack to the source of the error . 
5. 	 Think like a computer. Follow each questionable 

condition. 
6. 	 Insert TRON and TROFF statements to see line numbers 

as they are executed. 
7. 	Make a program listing. Mark it up. Sometimes it's 

easier to see errors on paper. 
8 ~ Insert temporary Stop, Print, or Beep statements. 
9. 	Try a new approach. There's always another way 

to do it. 
10. 	Anticipate hardware and operator errors. 
11. 	Test the extremes: negatives, zero, null inputs, 

small i nputs, and big inputs. 
12. 	 Isolate the problem and run an experiment. Use RND to 

generate test data . 
13. 	Be a careful observer. Look for the unusual. 
14 . 	 Beware of enhancements. Make it do the primary 

job first. 
15 . 	 Validat e input so computational routines can rely on 

good data. 
16. 	Think modularly. Package proven routines and 

reuse them. 
17 . 	 Adopt your own standard line numbers and variable 

names so you' 11 know where and what things are. 
18. 	Document your work . Use remarks. Draw a flowchart 

for difficult routines. 
19. 	Date the program and note all revis ions . 
20. 	I.et someone else test the program . 
21. 	Take a break. Sleep on it. Read the Basic manual. 
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sive personalities. They don't make them
selves known until they feel like it. Tech
nically, they are not bugs, but failures to 
anticipate and handle everything that can 
go wrong at run time. Disks inserted up
side down, operator entries in lowercase 
letters when you were counting on upper
case, printer out of paper, and file not 
found are members of this family. 

Finally, vanity bugs tend to waste our 
time. They affect the cosmetics of the pro
gram. Some are harmless, such as a pay
check that says ''Exactly 1 dollars.'' Others, 
like numbers printed under misaligned 
headings, can be costly. Still others make 
a program difficult or impossible to use, 
such as messages that scroll off the top of 
the screen before you can read them. 

They are all related, and one bug can 
hide several others. An illegal function, for 
example, might indicate bad disk data 
generated by two or three bugs in another 
program. It can work the other way, too. 
Just as you might get rid of a whole 
swarm of bees by killing the queen bee, 
sometimes fixing one little program bug 
can make dozens of problems disappear. 

What to Do When Bitten 
Before touching anything, ask yourself 

what happened. Look at the screen. Did 
you enter any unusual data? What was 
the computer trying to do? What was the 
last thing it did successfully? Ifyou got an 
error message, note it and list the line. 

Ifcustom error handling is in effect (the 
programmer used an On Error GOTO 
statement) and you want to investigate 
further, press the break or control-C keys. 
At the Ready or OK prompt, type ON ER
ROR GOTO 0 and press enter. Basic 
should display its built-in error message. 

If in doubt about the error's line num
ber, type PRINT ERL and press enter. To 
get the error code to look up in your man
ual, use PRINT ERR. To list the line, type 
LIST followed by a blank and the line 
number, and then press enter. 

Now the hard part: Sometimes it's not 
immediately obvious what's wrong, espe
cially in a long line. One way to find out is 
to retype each statement in direct mode. 
For example, if the line says: 

1230 Al= B!/2:PRINT Bl:GOSOB 2000:RETURN 

You enter: 

A!=B!/2 

No problem here, so enter: 

PRINT Bl 

No problem again. Now enter: 

GOSOB2000 

There's your error. Basic reports, "Syntax 
error." A little head-scratching tells you 
GOSUB is misspelled. Edit the line and re
run the program. 

Checking Variables 
It's not always that easy. Suppose you 

Program Listing. Program to cre
ate ajlle ofStop statements. 

10 LINE I NPUT"Name of merge file t o 
create: "; F$ 

20 INPUT"Starting line number: ";S 
30 INPUT"Ending line numbe r : ";E 
40 Open "O",l,F$ 
50 FOR I=S TO E STEP 10 : PRI NT t l,I+ 
S;"STOP":NEXT I: CLOSE: END 

End 

see the following statement after an illegal 
function has been reported: 

1340 PRINT MID$(A$,A% .P%) 

First, you should check the values con
tained in the variables. Enter: 

PRINT A$ 

Perhaps it displays the string "JACK 
JONES." Now type: 

PRINT A% 

and: 

PRINT P% 

Suppose A% is 5 and P% is - 1. Now 
what? Look up MID$ in your manual to 
see that the third parameter must be be
tween 1 and 255. Now backtrack to find 
where P% got the incorrect value. A 
printed listing of the whole program is 
helpful here. (Tum on the printer and en
ter the LLIST command.) Look for state
ments that have P% =,INPUT P%, READ 
P% , and so forth. 

It's very important to find out all you 
can before editing the program. As soon 
as you make a change, Basic clears the 
variables, and your clues are gone. IfBasic 
automatically listed the line for you to 
edit, as it sometimes does, don't press en
ter. Press break, control-C, or Q (which
ever command exits the system's edit 
mode) . Now you can look around and ex
amine variables to determine the neces
sary correction. 

Traps and Tracers 
Other techniques can help you find 

more difficult errors. Use Basie's trace fea
ture to list the line numbers as it executes 
them. Type TRON before running the pro
gram. Now you can see where the pro
gram has been just before the error oc
curs. TROFF turns off the trace. 

If you have an idea where the problem 
occurs, temporarily insert TRON and 
TROFF in the program just before and after 
the questionable routine. This way, lines 
you're not worried about aren't listed. 

Suppose you know the problem occurs 
when P% is negative, but you don't know 
where P% picks up the wrong value. After 
every statement that assigns a value to 
P% , insert two temporary statements: 

PRINT P%:STOP 

Now run the program. The program will 
soon stop, just as ifyou had pressed break. 
Since you included PRINT P%, that vari
able's current value appears on the line 

above the cursor. If the value at this point 
looks good, enter: 

CONT 

The program continues to your next Stop. 
You are free to list lines and look at other 
variables at any Stop statement. As long 
as you don't make a correction you can 
continue. 

To be more efficient, include If state
ments in your traps. For example: 

IF P% <0 THEN PRINT P% :STOP 

The short Program Listing creates a file 
of Stop statements that you can merge 
with any Basic listing that has been re
numbered in intervals of 10. The merged 
file will contain Stops between each line of 
your original code. Enter and run the code 
in the Listing, making sure that the 
merge-file name is different from the file 
you want to test. Then load the program 
and merge the Stop-statement file . 

The resulting program will stop after 
each line in the range you specify when 
you run it. If you want to get fancier, 
change the Stop to: 

LOCATE 24, l :PRINT A.B.C:STOP 

or something similar to test the values of 
any variable. 

You might also consider temporary 
Beep or Sound statements to identify 
what's going on. The advantage is a clean 
video display. When you find and fix the 
problem, remove the temporary traps and 
tracers. 

When You Are Stumped 
It's not unusual to panic when faced 

with a bug. Sometimes the frustration 
causes you to overlook the obvious and 
forget about similar problems that you've 
solved in the past. To help, I've included 
three charts in this issue. The charts ap
ply to both TRSDOS and MS-DOS Tandy 
computers, and areas specific to one or the 
other are noted as such. 

The first chart (at left) lists 21 debug
ging hints: things to do, approaches to 
take, and practices to follow. 

The second (p. 40) is a checklist of 177 
common logical errors, with symptoms, 
causes, and possible solutions. It is orga
nized by type of problem: video display, 
printouts, calculations, disk-file data, 
branching errors, and so forth . 

The final chart (p. 42) is a detailed di
rectory of Basic error messages, possible 
causes, what to do about them, and ways 
to prevent them. Prevention, of course, is 
the best medicine. I'm confident that 
you'll find these tips helpful.• 

Lewis Rosenfelder ts a software devel
oper, author, and vice president of Trade
wind Software, Honolulu, HI. Hts pub
lished books include Advanced BASIC 
Faster & Better (Blue Cat Inc., Walnut, 
CA, 1985). You can reach him at 3026 
Edwards Place, Riverside, CA 92503. 
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Welcome to the next generation 

Introducing four 

Tandy PC compatibles 

that redefine the IBM® 

''industry standard'' 


Meet our new line of 
MS-DOS® based personal 
computers. Each one was 
carefully designed for a par
ticular type of use. Each with 
a different customer in mind. 
And yet each of these com
puters has one thing in com
mon: the Tandy commitment 
to excellence. 

We could have simply in
troduced computers that copy 
our competition at a lower 
price. No better, no worse
just a better deal. But that's 
just not the way we think. 
When you buy a Tandy com
puter, we want you to know 

you're getting more. More 
power, more speed, more op
tions, more support. All at a 
lower price than the so-called 
"industry standard." 

The Tandy 1000 EX 
Only $799 for a true 

MS-DOS based computer? 
It's true. Here's your ideal 
home computer-and you 
don't have to settle for a 
"game machine." The Tandy 
1000 EX has 256K of mem
ory, a built-in disk drive and 
runs the same software as an 
IBM® PC-at speeds up to 
50 % faster! And every Tandy 
1000 EX comes with our new 
graphics-oriented Personal 
DeskMate™ software. The 
1000 EX is also the perfect 
classroom computer. 

The Tandy 1000 SX 
Here's a high-performance 

version of America's #1 PC 
compatible-the Tandy 1000. 
The new Tandy 1000 SX is 
still compatible with industry
standard MS-DOS software. 
But it can now run many of 
these programs 50 % faster. 

To complement this new 
level of high performance, the 
Tandy 1000 SX comes with 
384K of memory (expandable 
to 640K on the main board) 
and two built-in disk drives 
all standard. 

And when you purchase a 
1000 SX, you even get our 
enhanced DeskMate® II six
in-one applications software 
at no extra charge . All this for 
just $1199. 



____ 

llllllllllllUUUIUllUlllllUJ 

The 
New 

The 
New 
TaOOy 
J(XX)HD 

Circle 75 on Reader Service card. 
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TM 
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of personal computing. 

The Tandy 3000 HL 
. If you've already invested 
in IBM PC/XT software and 
hardware, and would like to 
expand, take a good look at 
the Tandy 3000 HL. You get 
four times the power of the 
XT . .. for less. 

The 3000.HL can process 
twice the data, thanks to its 
advanced, 16-bit 80286 mi
croprocessor. Plus, the 3000 
HL operates at twice the 
speed of the XT. 

With a Tandy 3000 HL, 
you're getting much more 
than an XT compatible-and 
for only $1699. 

The Tandy 3000 HD 
Unmatched in perfor

mance, the 640K Tandy 3000 

HD is a powerful workstation 
with both networking and 
multiuser capabilities. 

It's compatible with the 
IBM PC/AT®, offers greater 
disk storage (40 megabytes) , 
yet is priced at only $4299. 
Th e new Tandy 3000 HD is 
the most powerful computer 
we 've ever m ade. 

American-made quality 
These four new computers 

are built in our own manufac
turing plants right here in the 
U.S.A. They're designed to 
meet our rigid quality stan
dards, and backed with the 
best support in the industry. 

We're proud of our new 
line, and we want you to see 
why. Come in today. 

Available at over 1200 

Radio Shack Computer Centers and at 


participating Radio Shack stores and dealers. 


ftad1e /haeK

COMPUTER CENTERS 

A DIVISION OF TANDY CORPORATION 

Send me -----an RSC-17 
I 
. 
Computer Catalog. I 

I Radio Shack, Depl. 87-A-298 
300 One Tandy Center 
Fort Worth, TX 76102 

Name __________ 

Company _ ________ 

I 
I 
I 

Address--------

City __________ I 
State----- ZIP· I 

Prices apply at Radio Shack Computer Centers and par
ticipating stores and dealers. Monitors not included. 
Tandy 1000 EX shown with optional second disk drive 
and platform. IBM and IBM PC/AT/Registered_TM Interna
tional Business Machines Corp. MS-DDS/Registered TM 
Microsoft Corp. 



Master Checklist 

Video Display Problems 

l.DWere Incorrect Locate or PRINT@ parameters used? 

2.DDld you forget to use CLS at the start of the program? 

3.DWere row and columns confused In a Locate? (First position Is l, 1.} 

4.DD!d an attempt to print In the last column force a line feed? (Avoid It.) 

5.DDld an attempt to Input or print on the last row force scrolling? 


(Avoid It or use a semicolon. Note: On MS-DOS machines, printing 
to either of the last two rows can cause scrolling.) 

6.Dls a Screen, Width, or Color statement needed? 
7 . 0 Are Screen, Width, Color, and CLS statements In the right order? 
8.DDld a long string drop to the next row on an MS-DOS system? (Try 

Print Uslng's & option.) 
9.Dls a line erased after data Is printed on the row above it? (Use a 

semicolon to end the Print statement.) 
10.Dls a line erased below a keyboard Input? (Use Input or Line Input's 

semicolon option, If allowed. Otherwise write an INKEY Input rou
tine or locate It elsewhere.) 

11.Dls the data Invisible? (Perhaps foreground and background colors 
are equal.) 

12.DDoes the screen clear before you can read what It says? (Insert an 
Input statement with a "Press any key to continue" message.) 

13.DAre unusual screen clearings, line feeds, or character-size changes 
occurring when a string Is printed? (Bad data or control characters 
In the string.) 

14.DAre positions Incorrect with back arrows, brackets, and numbers dis
playing? (MS-DOS-You might need ANSI.SYS for this program.) 

15.DD!d the screen or current line clear after you typed It In? (Perhaps 
you accidentally pressed clear, control-home, or escape. Avoid this 
by writing an INKEY Input routine.) 

16.DDld you erase data that you were attempting to tab over? (Use 
Locate or PRINT@.) 


17.DAlso see Bad Printouts and Misaligned Columns. 


Bad Printouts and Misaligned Columns 
18.Dls a semicolon missing? Are extra commas Included In the Print or 

LPRINT statement? 
19.DDld you attempt to tab to a position left of the current column? 

(You can't do It.) 
20.DD!d you attempt to tab past the last column? 
21.DWas the tab syntax confused or an extra comma Included? (TAB(O) 

Is the leftmost position.) 
22.DWere columns misaligned due to Inconsistent data lengths? (Try 

Print Using or tab.) 
23.DWas a number too big for Its Print Using string? (Percentage sym

bols Indicate an overflow. Add more digit positions or check the 
calculation.) 

24.DWere variables misaligned In a Print Using string? (Look for Invalid 
or extra characters In the format string: %,#,!,and so on.) 

25. DWas Print accidentally used Instead ofLPRINT? (Watch your screen.) 
26.Dls bad disk data giving unusual line feeds or form feeds? 
27 .Dis an opening quotation mark missing on a string constant? (Zeros 

are printed.) 
28.Dls a closing quotation mark missing on a string constant? (The rest 

of the program line Is printed.) 
29. Dis a line wraparound taking effect on the printer because of too much 

data? (Use a Width statement and, Ifnecessary, printer-setup codes.) 
30.Dis data not being printed because ofa failure to handle all If .. .Then 

conditions? Bad program flow? Bad nesting of For...Next loops? 
31.DDoes SPACE$ or STRING$ have an Incorrect parameter? 
32.DWas the printer turned off during the run, causing setup codes 

to be lost? 
33.Dls sclentlflc notation causing trouble? (Try Print Using.) 
34.DWas the printer Initialized to top of form? 
35.Dls the line count and form size right? 
36.Dls automatic wraparound Invalidating a line count your program 

might be keeping? 
37.DAre you checking for end of page frequently enough to print your 

heading? 
38.Dls a missing semicolon after LPRINT CHR$(12) causing an extra 

line feed with each form feed? 
39.DAre you having overprinting or double-spacing problems? (Check 

the printer's auto-line-feed switch or send setup codes. Tum the 
printer off then on after setting switches.) 

A Numeric Expression Is Giving an Incorrect Result 
40.DBad Input? Corrupted disk-file data? 

41.DBad order of operations? (Change the order or use parentheses.) 
42.DAre missing type codes(%.!,#) or Incorrect DEFINT, DEFSNG, or 

DEFDBL statements causing the wrong variables to be used? 
43.Dis there a misspelled or wrong variable name? (You can use a cross

reference program to find misspelled names.) 
44.Dis another routine changing variable contents? (Variable conflict?) 
45.Dls single- to double-precision conversion causing Inaccuracies? 

(Use STR$ then VAL to convert.) 
46.DAre extra digits being added to the right of the decimal In double

precision variables? (Use # after all constants that enter the 
calculation.) 

4 7. DAre nonnumerlc characters In a string causing VAL to return zero? 
48.DAre rounding problems being caused by Integer versus nonlnteger 

division? (MS-DOS systems.) 
49.DAre there errors In rounding? (Watch negative numbers. Consider 

Fix versus INT.) 
50.Dls Print Using rounding the output? (Consider rounding Internally 

to make the numbers agree.) 

51.DAre you forgetting to multiply or divide by 100? (Percentages.) 

52.DHas a Clear statement zeroed all variables? 

53.Dls there row versus column confusion In array data? 

54.DHave two functions been defined with the same name? 


A String Expression Is Giving an Incorrect Result 
55.DBad Input? Corrupted disk-file data? 
56.DSuppressed leading blanks, Incomplete data? (Substitute Line In

put for Input. Note: MS-DOS systems drop trailing blanks from 
keyboard Input.) 

57.DAre variable names misspelled or Incorrect? 
58.DAre you LSETtlng or RSETtlng to a field that Is too small or null? 
59.DAre arguments In the wrong order for MID$, INSTR. and so on? 
60.Dls the string an unexpected length In a MID$ function? 
61.DHave LEFT$ and RIGHT$ been confused? 
62.DHave you forgotten to loop an INKEY$ statement. (The string Is null.) 
63.Dls a null argument causing a problem with INSTR? 
64.D Did you fail to consider the sign position at the left of a STR$ string? 

(Positive numbers converted to strings have a leading blank.) 

65.DHave two functions been defined with the same name? 


Keyboard Input Problems 
66.DAre leading blanks suppressed? Is Input data Incomplete? (Use 

Line Input Instead oflnput.) 
67.Dls a control key Intercepted before the program can handle It. (Use 

INKEY$.) 
68.DAre function keys sending multiple characters? 
69. DAre function keys not working? (Check On Key GOTO statements.) 
70.DAre Incompatible scan codes the problem? (Tandy 2000 versus 

Tandy 1000, 1200, 3000.) 
71.DAre the caps-lock, number-lock, and scroll-lock states correct? 
72.DHave you forgotten to loop an INKEY$ statement? (The string Is null.) 
73.Dls unwanted old data remaining when you press enter? (Use Line 

Input or zero the data before Input.) 

74.DAlso see Video Display Problems. 


A Search, Sort, or If.. .Then Test Falls 
75 .DM!sspelled variable names? Variable conflict? Wrong 

array elements? 
76.DCapltallzatlon problems? (Convert to uppercase before comparing 

or sorting.) 
77 .Dis numeric imprecision causing a comparison to fail? Is a zero not 

really a zero? (Use INT or use an ABS [number minus value] test 
to see If the number Is sufficiently close to the desired amount.) 

78.Dls the comparison failing because signs are not equal? (Use ABS.) 
79.Dls the comparison failing due to leading or trailing blanks? (Pad or 

truncate to make lengths equal.) 
BO.Dis the search or sort missing the first or last Item? (Are you starting 

at zero or 1? Is the Item count correct?) 
81.DAre Items out of order for a search routine that expects them In 

order? (Sort them.) 
82.Dls array or disk-file data missing? (Bad fielding, Data-statement 

errors. and so on.) 
83.Dls a null string Improperly handled In a comparison? 
84.DAre there tab characters In the string? (Expand CHR$(9) tabs be· 

fore comparing.) 

85.DAre there problems with And, Or, and Not? (Use parentheses.) 

86.DAre And, Or, and Not tests fail!ng? (Force expressions to zero or - 1.) 

87.DHave you confused And with Or? 

88.DAre you attempting to compare MKI$, MKS$, or MKD$ strings? 


(You must convert them to numeric or special format for proper 
sorting. Watch Imprecisions In MKS$ and MKD$ strings.) 

89.Dls searching or sorting failing for numbers In strings? (Right-justify 
and align decimals. Handle the sign separately.) 
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90.0Have you confused greater than with greater than or equal to, 
equal with not equal, and so on? 

91.0Bad If. ..Then...Else flow? Bad nesting of For. . . Next and 
While...Wend loops? 

92.0Are unwanted zero or blank Items appearing at the start of a sorted 
list? (Eliminate them before the sort or skip them when printing. 
Eliminate leading blanks before sorting.) 

93.DAre invisible characters such as backspace codes causing problems? 
(Use MID$ and ASC to check the value ofeach character In the string.) 

Branching, Looping, and Program Flow Problems 
94.0A wrong line number was entered. (Is It somewhere else In 

the program?) 
95.DA line Is missing. (Did you overtype an existing line?) 
96.0D!d you forget to use New or Delete before adding new lines? 
97.0Dld a merged file have unexpected extra lines in It? 
98.0D!d you start a new llne before ending the old one. (If a line ends on 

the final column of the screen, It Is easy to forget to press enter.) 
99.0Are missing or extra line numbers in an On...GOTO list? 

100.Dls the On...GOTO value correct? (Bad computations, unexpected 
roundings.) 

101.0Was there an unexpected fall-through to the next instruction with 
a too-large On...GOTO value? 

102.0 ls a missing Return causing a subroutine to fall into the 
next subroutine? 

103.0Has an On Error GOTO taken effect? An incorrect Resume line? 
104.0Dld you forget to reset the On Error GOTO from an earlier routine? 

(Use ON ERROR GOTO 0.) 
105.Dls the counter being cleared or changed within a For ...Next loop? 

(Variable conflicts?) 
106.0ls the "to" value being cleared or changed within a For.. . Next 

loop? (Variable conflicts?) 
107.Dls there row versus column confusion in array data read by a 

For...Next loop? 
108.0is the wrong step being used in a For...Next loop? (Are the "from" 

and "to" values outside the range?) 
109.0 lfusing a negative step In a For...Next loop, Is the "to" less than 

the starting value? (It should be.) 
110.0is a GOTO or Return exiting a For...Next loop? Are you using a 

GOTO to get back to the start of the loop? (Don 't. ) 
111.0Do you have bad If...Then...Else flow? (Simplify. Use one Then 

and one Else clause for each If. Use GOTOs to eliminate the sim
plest conditions first.) 

112.0D!d you omit the Then In an If statement? (Don 't. ) 
113.0Doyou have a continuous loop caused by an incorrect GOTO. a faulty 

comparison , a counter being cleared, or an omitted Return? 
114.0Does your loop fail to repeat because of a missing GOTO, a missing 

or mismatched Next, a missing Wend, a faulty comparison, a 
counter being changed or not initialized, or an omitted Return? 

115.0Are For...Next loops executed even when the starting value of the 
counter Is out of range? (Model I/III Basic always executes a 
For...Next loop at least once.) 

Missing or Corrupted Random Disk-File Data 
116.0Are fields misaligned? Overlapping? (Check Field statements.) 
117.OAre there missing or extra Field Items? (Check Field statements.) 
118.0Are you trying to field more than 255 bytes? (Use dummy strings 

as spacers.) 
119.0Was a dummy field size mlscomputed, causing misalignment? 
120.0Was fielding modified since the file was last written? 
121.0ls the correct record size given in the Open statement? 
122.0D!d you fail to use LSETor RSET to fielded strings anywhere? (This 

invalidates the fielding.) 
123.0Were MKI$/CVI, MKS$/CVS, MKD$/CVD, CHR$/ASC used consis

tently when LSETting and retrieving data? 
124.DWrong disk? Wrong backup copy? Wrong file name? 
125.DWere disks swapped before flies were closed last session? (Scram

bled data, disk 1/0 errors.) 
126.0 Was the file closed last run? (Data missing or zeros past the prior 

end of file .) 
127.DDld you forget a Get or Put statement or miscalculate the record 

number? (Watch Get and Put statements without record numbers. 
The record number Is incremented automatically.) 

128.0Was a wrong file number used on a Get or Put statement? 
129.0Dld you forget to get and field the old record before updating and 

putting It? (If so, data Is lost from the fields not updated.) 
130.0Does another program use the same file name? 
131 .0Was a CHR$(26) encountered in an file INPUT$ statement, causing 

subsequent data to be missed? 

Missing or Corrupted Sequential Disk-File Data 
132.DAre the output and input routines compatible? 

133.0Are extra or missing delimiters causing problems? (Commas, 


quotes, carriage returns, and so on.) 
134.0 Have PRINT# versus WRITE#, and INPUT# versus LINE INPUT# 

been confused? (See your manual.) 
135.0 is an input line too long? (Multiple INPUT# or LINE INPUT# state

ments are required, possibly causing data to get out of sync.) 
136.0 Was non-ASCII data printed to the file, causing problems when 

entering data? (Avoid compressed strings such as MKI$, MKS$, 
and MKD$ in sequential files.) 

137.DDld an OPEN "O" statement reset the end of file to zero? 
138.0Was the file closed last run? (If not. the end of file Is the prior 

end of file .) 
139.0 Dld 	the disk become full last run? (If so, the last record wasn't 

written . Possibly, the file wasn't closed.) 
140. 0Were disks swapped before closing? (Scrambled data, disk 

1/0 errors.) 
141.0 Was an overflow encountered on an Integer being Input? (Missing 

delimiters, possible out-of-sync data.) 
142.0Are zeros being input because of nonnumerlc characters in the 

Input file? Is the sign position correct? 
143.0Was an extra end-of-file character inserted? (Data past It cannot be 

put In .) 
144.0is an end-of-file character missing? (Garbage data Is at the end of 

the file. ) 
145.0Was a wrong file number used on PRINT# or INPUT# statements? 
146.0 Was # forgotten In PRINT# or INPUT# statements? (Watch 

the screen.) 
14 7. ODoes another program use the same file name? 

A Call, USR, PEEK, or POKE Routine Doesn't Work 
148.0Was It loaded? At the right address? 
149.0 is the DEF SEG missing or Incorrect? (MS-DOS systems.) 
150.0Was DEFSEG = accidentally used instead ofDEF SEG = 7 (MS-DOS 

systems.) 
151 .D Has a missing or incorrect Clear statement failed to protect memory? 

152.0Are Call arguments missing or In the wrong order? 

153.0Are arguments the right types? (Where constants are permitted, 


use CINT, CSNG, or CDBL.) 
154. 0 Is the variable argument specified correctly? (VARPTR versus just 

the variable name.) 
155.0Have array VARPTRs shifted? (They change whenever a new sim

ple variable Is added.) 
156.0Are Integer addresses specified correctly? (Subtract 65536 from 

addresses over 32767.) 
157 .0 Have diffe re nces between compiler and Interpreted Basic 

been noted? 
158. 0Computer Incompatibilities? 

The System Freezes 
159.0 is It waiting for input? Waiting for a disk? 
160.0 ls the printer off, not on line, or out of paper? 

161.0Was the print-screen key accidentally pressed with printer not 


ready? (Tum on the printer.) 
162.0Was the hold key pressed? (Press It again.) 
163.0 ls much data being read in or sorted? (You might need to wait a 

few minutes for garbage collection while Basic reorganizes the 
strings in memory. On TRSDOS machines, giving more string 
space with the Clear command can reduce the delay.) 

164.DAre an On Error GOTO routine and Resume looping? (Try break or 
control-C. Then type ON ERROR GOTO 0.) 

165.0 ls It a program error? (Continuous loop, bad POKE, Call or USR 
routines. Try pressing break or control-C. If the break Is successful, 
type TRON and then CONT to display the line numbers. TROFF 
stops line-number display.) 

166.0 Has hardware malfunctioned due to a sudden power drop or static 
electricity? 

167.OAre all cables connected tightly? Are the contacts clean? 

It Worked Before, But Not Now 
168.0 ls this the latest version of the program? (Date all flies!) 
169.0Dld modifications cause bugs in partS of the program that worked 

before? (Log your revisions. Keep backup copies until the new ver
sion Is well tested.) 


170.0Were the latest modifications saved? 

171. 0 Were wrong or different startup parameters given upon entry 

to Basic? 
172.0 Was the system or screen mode initialized differently? 
173.0 Has a program changed memory allocations earlier in the session? 

(Try starting from scratch.) 
174.0Are flies missing or incorrect? 
175.0Has a new bug been discovered due to different input? 
176.0Has Basic become corrupted in memory? (Restart It.) 
177.0Are there hardware malfunctions? (Run diagnostics or try another 

computer.) 
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This guide lists the error messages you 
are most likely to encounter while 
writing or running Basic programs on 

Tandy computers. Use it as a reference to 
explain balling errors and as a source of 
helpful hints about program design, de
bugging, and data recovery. 

Since error messages vary slightly from 
one version of Basic to another, you might 
need to browse through the guide to find 
the error that corresponds to your system. 
I've listed error messages in alphabetical 
order as they appear on the Model 4 and 
Tandy 1000 screens. Error messages 
unique to one machine or the other are 
noted as such. Cross-references are pro
vided to help you locate appropriate 
messages. 

In most cases, I've also included the 
two-letter error code listed in the manuals 
of portable computers and limited-mem
ory versions of Basic. The Table on p. 56 
lists the error numbers used with most 
systems. 

Not all error descriptions and remedies 
apply to both MS-DOS and TRSDOS ver
sions of Basic. Where differences occur, 
I've noted them and given alternate de
scriptions or solutions parenthetically. 
References to MS-DOS machines include 
the Tandy 1000, 1200, 2000, and 3000. 
References to TRSDOS machines include 
most other Tandy computers. If you have 
a Model 4 or Tandy portable, you should 
be sure to read the MS-DOS notes, since 
many similarities exist. 
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avanced Feature, 
Level 3 Error (L3) 

Explanation 
The program attempted a command, 
statement, or function that isn't valid in 
the Basic version being used. 

Causes 
•Attempting a disk statement with cas
sette Basic. 
•Using a graphics, music, or event-trapping 
statement with a limited version ofBasic. 

What to Do 
•Change or delete the statement. 
•If necessary, use the version of Basic 
that supports the statement (for example, 
BASICA.COM instead of Basic.COM on the 
IBM PC). 

Prevention 
•If memory permits, always use the most 
advanced version of Basic. 

ad File Mode 

Explanation 
An Open statement was attempted with an 
invalid mode, or a subsequentfile-accessing 
command was inappropriate for the mode 

selected. Files can be opened in one of four 
modes: Input, Output, Append, or Ran
dom. (Some systems use Extend instead 
of Append, or Direct instead of Random.) 

Causes 
•Attempting input from a sequential file 
already opened for output, or vice versa. 
•Attempting to use Put or Get statements 
with a file opened in a nonrandom mode. 
•Specifying an incorrect file number in an 
input or output statement. 
•Attempting to merge a file that wasn't 
saved in ASCII (using the ,A option). 

What to Do 
•List the line. If it contains an Open state
ment, check for a valid mode: I, 0, A, 
or R. (Some systems give alternative 
ways to write the Open statement. Check 
your manual.) 
•Look for a Get, Put, LOF, EOF, PRINT#, 
INPUT#, or WRITE# statement. Check the 
specified file number and the related Open 
statement. 

Prevention 
•Experience, thorough testing, and check
ing the manual when in doubt. 
•Use ,A when saving files to be merged. 
Create a merge library. 

Wrong: 
10 OPEN"D",l,"TESTFILE",15 
20 FIELD l, 15 AS N$ 
30 INPUT "RECORD #";REC% 

http:Basic.COM
http:BASICA.COM


Circle 232 on Reader Service card. 
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40 IF REC%=0 THEN 90 

50 INPUT "NAME"; A$ 

60 LSET N$=A$ 

70 PUT 2,REC% 

80 GOTO 30 

90 CLOSE l 


Right: 
10 OPEN"D",l,"TESTFILE",15 
20 FIELD l, 15 AS N$ 
30 INPUT "RECORD #";REC% 
40 IF REC%=0 THEN 90 
50 INPUT "NAME"; A$ 
60 LSET N$=A$ 
70 PUT l,REC% 
80 GOTO 30 
90 CLOSE l 

·d File Name (NM) 
Explanation 
An unacceptable file name was given 
with an Open, Load, Run, Merge, or Kill 
statement. 

Causes 
•Invalid characters In the file name, a 
blank name, or a name that Is too long. 

What to Do 
•See your manual for valid file names and 
try again. 
•List the line having the Open statement 
and examine the logic that provided 
the name. 

Prevention 
•Validate file names supplied by the user 
or provide an On Error GOTO routine. 

d File Number 
Explanation 
Basic encountered an Invalid file number 
or, possibly, a bad file or device name. 
(Files are referenced by the numbers 1-15 
on most systems.) 

Causes 
•Falling to specify the number of files upon 
entering Basic. (The default took effect.) 
•The current program opens more files 
than were specified. 
•The number specified was zero, negative 
or too high. (Some systems use negative 
file numbers to reference cassette drives 
or printers.) 
•You attempted to execute a Get, Put, IN
PUT#, PRINT#, or WRITE# statement be
fore opening the indicated file or after you 
had closed It. 
•Using incorrect parameters for an Open 
statement. 
•Under MS-DOS , you didn't declare 
enough buffers under the DOS CON
FIG.SYS file when booting up. If only five 
buffers are available, remember that DOS 
uses one for the printer and one for the 
keyboard; only three will be available to a 
Basic program. 
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What to Do 
•List the line. Check the file number 
requested. If necessary, print variable 
contents. 
•Check the Open statement and the file 
number It specifies. 
•Check program flow. Did the Open state
ment execute? Is a Close statement clos
ing all files when It should be limited to 
specific files? Has a Clear statement 
closed the files? 
•If the program Is chained to, check the 
Chain, Run, or Load statements in the 
chained-from program. 
•If necessary, restart Basic from DOS with 
the correct specification for files. 

Prevention 
•Write a batch or Do file (or an Auto com
mand) that enters Basic with all parame
ters set correctly for the application. 
•If memory Is plentiful, enter Basic with 
files set to the maximum. 
•Specify file numbers explicitly in your 
Close statement. 
•Make sure you've declared enough buff
ers under the DOS CONFIG.SYS file (MS
DOS only). 

Wr ong: 
Basic <Enter > 

10 OPEN "O", 8, "TESTFILE" 
20 LINE INPUT "NAME? ";N$ 
30 IF N$ = "END" THEN 50 
40 WRITEi 8, N$: GOTO 20 
50 CLOSE 8 

Right: 

Basic (F=8) <Enter > 


(Model 4 syntax) 
10 OPEN "O", 8, "TESTFILE" 
20 LINE INPUT "NAME? ";N$ 
30 IF N$ = "END" THEN 50 
40 WRITE# 8, N$: GOTO 20 
50 CLOSE 8 

d Record Number 
Explanation 
A Put or Get statement attempted to access 
an invalid record number In a random file. 

Causes 
•Exceeding the system's record number 
limit. 
•The record number Is negative or zero. 

What to Do 
•List the line. Look at the Get and Put 
statements to determine the record num
ber being specified. If It is a computed 
number, check the calculating routines. 
•Where a field provides a pointer to another 
disk record, the file might be corrupted or 
improperly fielded, or It wasn't closed dur
ing the last session and Is Incomplete. 
Check the Field statements. To recover an 
Incomplete file, see Input Past End. 

Prevention 
•Validate operator Inputs. 

•Write On Error GOTO routines and recov
ery programs for files that use pointers 
from one record to another. 

Explanation 
Basic encountered an illegal attempt to 
use the CONT instruction after a break in 
execution or after the program has halted 
because of an error. 

Causes 
•Basie's line pointer and variable list have 
been cleared. 
•No program Is In memory, or the pro
gram has been edited since breaking. 

What to Do 
•Restart the program by typing RUN. 
•Ifyou must continue, first use Print state
ments to verify that variables are intact. 
Then type LIST . (substituting the period 
for the line number) to list the current line. 
Try to determine which statements have 
not executed yet. Enter them one at a time 
as direct commands. Finally, use GOTO to 
jump to the next line. 

Prevention 
•Avoid editing programs you want to 
continue. 
•If Basic displays a program line for edit
ing after an error has occurred, avoid 
pressing the enter key. Use Basie's com
mand to exit Edit mode (Q, control-C, or 
break, depending on the system). 

ommunications 
Buffer Overflow 
Explanation 
The remote computer is transmitting in
formation faster than your computer can 
process It. 

Causes 
•Processing the data consumes too much 
time on the receiving end. 

What to Do 
•Use a slower baud rate. 
•Exit, then restart Basic using the /C 
switch to indicate a larger receive buffer 
(in MS-DOS systems only) . 

Prevention 
•Compile the receiving program for faster 
execution. 
•Hold received data In memory rather 
than immediately writing it to disk. 
•Put delay loops in the sending program. 
•Implement a handshaking protocol. 
Transmit a go-ahead code after each byte 
(or more) Is received and processed, or use 



Circle 214 on Reader Service card. 

On Error GOTO handlers to send the stan
dard XOFF and XON characters: 
CHR$(19) to halt transmission, CHR$(17) 
to resume transmission. 

Explanation 

Basic encountered a problem with an in

puUoutput (UO) device, such as a printer, 

disk drive, or modem. 


Causes 
•A malfunctioning or improperly con
nected device. 
•The device is turned off, or (if a printer) 
the on-line switch is off. 
•See Device Time Out and Out of Paper. 

What to Do 
•List the line to see which device is being 
accessed. 
•Correct the problem with the device. 
•Type CONT or GOTO to continue, or RUN 
to restart. 

Prevention 
•Include messages to remind the operator 
to turn on all devices. 
•Use On Error GOTO statements for auto
matic retries. 

evice I/O Error 
Or Disk I/O Error (IO) 
Explanation 
An error occurred when reading data from 
or sending data to a device, such as a disk 
drive, printer, or modem. 

Causes 
•The device is not ready or it is improperly 
connected or malfunctioning. 
•See also Device Unavailable, Disk 
Write Protect, Disk Not Ready, and Disk 
Media Error. 

What to Do 
•List the line to see what file number is 
being used. Refer to the Open statement 
to see what device is involved. 
•Correct the device problem and retry. 

Prevention 
•Use an On Error GOTO statement before 
the Open statement, preferably before 
each command accessing the device. In 
the error handler, let the user correct the 
situation and retry or abort. 

evice Time Out 
Explanation 
An UO device, such as a printer, disk drive, 

ISEE WHAT WE OFFERI 

--~-- ··--·-

ISomeday, our competition will give as much I 
In addition to a price you can afford more easily: 
1A buy-back policy• . to insure you against a good idea that turned out to be a mistake 
or even if you simply "changed your mind". 2An exchange, for a new one, in the rare 
event that yours should prove to be a "lemon". 3Credit card purchasing convenience 
for speed and safety plus •an additional discount for cash-with order buyers and •a 
CALL-FREE number so you can get our prices free (except Texas) . 6A price quote 
which has NO ROAD-FREIGHT charges adCled later, we pay the freight and 1fast 
shipping, usually next business day. •A same-day "rush service" for late satisfaction 
and •the assurance that repeat-customers exceed new ones means great satisfaction. 
10References given upon request, to prove our bona-fides. • For a small restocking fee . 

Tand~ computers are created equal. . . all retailers are not. 

Did you get "the rest of the story" before you placed your order? (.. . good thinking.) 

c.., .. l " """-'"""'Se<o<e<•~CUSTOMER SERVICE/QUESTIONS ABOUT 
YOUR ORDER and in TEXAS 1·81 7-573-4111 

(9 am-5 pm TEXAS TIME MONDAY-FRIDAY) FORT WORTH COMPUTERS 
Fort Worth Computers '-- L _..; 

377 Plaza 
 (WE ARE SERIOUS ABOUT SAVING YOU MONEY) 
Granbury, Texas 76048 Located 30 miles from Fl. Worth -• 

'- FOR LATEST PRICES 

~ ..~~~~~!~~ (1-aoo) 433·S-A-V-E 
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or modem, has not responded. 

Causes 
•A malfunctioning or Improperly con
nected device. 
•The device Is turned off. 
•Incorrect communications parameters. 

What to Do 
•List the current line to determine which 
device is being accessed. 
•Examine the device for problems. Check 
power, cable connections, on/off status, 
paper Insertion, and so on. 
•Are you accessing the correct device? Is it 
connected to the correct UO port? Are you 
using correct communication parameters? 
•If applicable, check the related Open 
statement. 

Prevention 
•If you're attempting RS-232 communica
tions (to a serial printer or modem), check 
the manual for options to the Open "COM" 
statement. You can extend the time that 
Basic waits before reporting an error. 
•Use On Error GOTO statements for auto
matic retries. 

evice Unavailable 
Explanation 
A requested device, such as a disk drive, 
printer, or communications port Is 
unavailable. 

Causes 
•A disk drive Is off or Is disconnected. A 
printer Is disconnected, off, or not on line. 
•Attempting to use a device that doesn't 
exist, such as an Invalid disk drive or a line 
printer. 
•Attempting to use a properly connected 
device that Basic is unaware of because 
of a missing or unlnstalled device driver 
program. 
•See also Disk Write Protect. 

What to Do 
•List the program line to see what device 
is being requested. 
•Tum on and check the device. Push its 
reset button, clear button, or on-line 
switch. 
•Consider programs, commands, or pa
rameters that you might have forgotten or 
Incorrectly specified before entering Ba
sic. (In MS-DOS, for example, this includes 
device entries in a CONFIG.SYS file and 
the IC switch upon starting Basic.) 

Prevention 
•Validate operator entries when letting 
the user select devices or give a menu of 
hard-coded choices. 
•Display a message such as "Press enter 
when printer is ready." 
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•Use On Error GOTO statements to trap 
unexpected conditions. Let the user retry 
or abort. 
•Write a batch file. Do file, or Auto com
mand that does all the preliminaries au
tomatically before entering Basic. 

irect Statement 
In File (DS) 
Explanation 
Basic encountered a line without a num
ber while executing a Run, Load, Merge, 
or Chain statement. 

Causes 
•Omitting a line number, writing a line 
that is too long, or inserting an extra car
riage return In a program created or mod
ified with a word processor. (Programs 
downloaded via telephone sometimes 
have extra carriage returns, as well.) 
•Omitting carriage returns in a program 
edited with a word processor. (Basic tries 
to load two or more lines as one.) 
•A program saved in ASCII contains a line 
that Is too long. This can happen after ed
iting a program line to make It longer than 
what Basic allows upon original entry. 
•Attempting to run, load, or merge a file 
that Isn't a Basic program. 

What to Do 
•Use the List command to see how much 
Basic was able to load and where the prob
lem occurred. (Sometimes you won't be 
able to list any lines.) 
•Use a word processor, editor, or debug
ging utility to Insert line numbers. 

Prevention 
•Save the file without the ,A option, ex
cept when required. 
•Use the BAS extension to identify Basic 
program files in the directory. 

isk Full 
Explanation 
No space Is left on the disk or the limit for file 
names in the directory has been reached. 

Causes 
•The disk is full. 
•Using an erroneously large record num
ber in a Put statement. 
•Inserting the wrong disk or using the 
wrong file name. 
•Routines intended to kill obsolete files 
failed in earlier sessions. 
•A file with a misspelled name or other
wise unnecessary files are on the disk. Per
haps the disk was inserted while another 
program was running. 

What to Do 
•List the line to determine what file was 
being written, and refer to the Open state
ment to determine the file name. 
•Check the record number if the line con
tains a Put statement. 
•Display a directory and kill unnecessary 
files. 
•If appropriate, close and kill the file that 
was partially written to disk. 

Prevention 
•Write a "creation" routine that asks the 
user how many records of each type will 
be required. Then preallocate disk space 
by opening the files, writing an appropri
ate number of zero or blank records, and 
closing them. 
•Employ data-compression techniques 
(see Out of Memory). With random files, 
consider using smaller record sizes or 
fielding multiple logical records for each 
physical record. 
•Split the file into multiple files on differ
ent disks or drives. 
•Consider the application. Random files 
are more efficient in some cases, sequen
tial files more efficient In others. 
•When formatting, make sure the correct 
parameters are given. Discard disks that 
have tracks locked out. 
•Have blank formatted disks on hand for 
emergencies. 
•Write routines to ensure that the correct 
disk is inserted. 

isk Media Error, Disk 
1/0 Error 
Explanation 
The system sensed a problem when read
ing from or writing to a disk file. 

Causes 
•The disk hasn't been formatted or has been 
formatted on an incompatible system. 
•Improperly inserting the disk. 
•Damage to the disk's surface. 
•Swapping disks while files were open in 
an earlier session. 
•A hardware malfunction occurred when 
the file was last written. 
•The drive's read-write heads are dirty or 
out of alignment. 

What to Do 
•If the disk is new, exit Basic and format 
the disk. 
•Remove the disk, reinsert it, and try 
again (several times if necessary). 
•Use another disk drive to copy the file to 
anew disk. 
•Use the latest backup copy. 
•For advanced programmers only: If the er
ror occurred during a Get in a random file, 



try issuing a Put command to the same rec
ord number (after a Get attempt). You 
might recover some of the data this way. 
•For advanced programmers only: Write 
a temporary program that combines 
good records from the damaged file with 
data from the latest backup replacing the 
bad records. 

Prevention 
•Back up disks regularly and rotate your 
backups. 
•Discard disks with visible scratches. 
Have the drives serviced. 
•Avoid getting dirt and fingerprints on 
disks and keep them away from high tem
peratures and magnetic fields. Avoid drive 
overheating. Always put disks In envel
opes when they're not In use. 
•Clean the drive periodically with a head
cleaning disk. 
•Avoid turning the system on or off when 
disks are inserted. 
•Don't remove or swap disks until all files 
are closed. 
•Use an uninterruptible power supply or 
surge protector. Avoid operating the com
puter during lightning storms. 
•Use the TRSDOS or MS-DOS verify op
tion, which senses disk-write errors when 
they happen. 
•Write an On Error GOTO handler that al
lows retlies. 

isk Not Ready 
Explanation 
Basic attempted to access a disk drive that 
wasn't ready. 

Causes 
•The disk wasn't inserted, was incorrectly 
inserted, or the drive's latch wasn't closed. 
•The drive is off, improperly connected, 
malfunctioning, or not receiving power. 

What to Do 
•Correct the problem and retry. 

Prevention 
•Write an On Error GOTO handler that 
senses the problem and lets the user retry. 

isk Write Protect 
Explanation 
The write-protect notch is covered (on 5%
inch disks) or uncovered (on 8-inch disks), 
preventing the system from writing data 
to a disk. 

Causes 
•Wrong disk. You've intentionally write
protected the disk to avoid accidental 
changes or erasures. 
•Inserting the disk incorrectly. 

•There is a malfunctioning sensor inside 
the disk drive. 
•A "software protect" has been issued 
(available with some TRSDOS systems). 

What to Do 
•Watch the disk-drive light to see which 
disk is being accessed. Remove the disk, 
correct the problem, and try again. 
•Return to TRSDOS and use the WP com
mand if a software protect is in effect. 

Prevention 
•Write an On Error GOTO handler that 
senses the problem and lets the user retry. 

ivision by Zero (/0) 
Explanation 
The rules of math prohibit division by 
zero, so Basic refuses. 

Causes 
•Attemping to divide by zero, a variable 
containing zero, or an expression that 
equals zero. 
•Attempting to use zero with a negative 
exponent. 
•Attempting to use the MOD expression 
with zero as the second operand. 
•Dividing by numbers obtained from an 
empty, misnamed, or corrupted disk file, 
or one that was extended but not closed in 
the last session. 

What to Do 
•List the line and check the division and 
MOD expressions. 
•Check the inputs and expressions that 
provided the divisor. Watch for multipli
cations by zero within the expressions. If 
appropriate, check Field statements and 
disk files that might be involved. 
•Check small divisors that might round 
off to zero. 
•Check the spelling of the variable used as 
a divisor and Its type (i.e., Integer, single, 
or double precision). Make sure you de
fined the variable earlier in the program. 
•Check defined functions called by the of
fending line. 

Prevention 
•Write statements that validate opera
tor inputs. 
•Use an If statement before a division to 
check for a zero value in the variable used 
as a divisor. If zero, load the quotient vari
able with zero (or a code for "not applica
ble") and jump past the division. 
•Use an On Error GOTO statement. 

Wrong: 
10 A=l0:B=5:L=l5 
20 FOR K=l TO 10 
30 X=(A+B-K)/L 
40 PRINT X 
50 A=A+l0:B=B+2:L=L-K 
60 NEXT K 

Right: 
10 A=l0:B=5:L=l5 
20 FOR K=l TO 10 
25 IF L=0 THEN PRINT "***":GOTO 50 
30 X=(A+B-K)/L 
40 PRINT X 
50 A=A+l0:B=B+2:L=L-K 
60 NEXT K 

f h plicate Definition, 
Redimensioned Array 
(DD) 
Explanation 
The program attempted to dimension an 
array that was already dimensioned. 

Causes 
•More than one dimension (DIM) state
ment for the same array. GOTOs or GO
S UBs that cause a DIM statement to 
execute twice. 
•Some versions of Basic require redimen
sioning in chained-to programs. Others 
prohibit it. 
•Using subscripts zero to 10 and attempt
ing later to dimension the array. 
•Using an Option Base statement after di
mensioning an array. 

What to Do 
•Check for duplicate DIM statements. 
•Check GOTOs and program flow. 

Prevention 
•Put all DIM statements together near the 
start of the program. 
•Use the Erase statement in versions of 
Basic that permit it. 
•Use a separate variable as a flag to indi
cate dimensioned arrays in parts of the 
program that might execute more than 
once. If the array has already been dimen
sioned, skip over the DIM statement. 

Wrong: 
10 DIM A(l5) :T=l25:G=0 
20 PRINT "TEST";J 
30 J=J+l:G=J*T:A(J)=T+J*2 
40 IF J=l5 THEN END 
50 PRINT G,J 
60 IF J=l0 THEN 10 
70 GOTO 20 

Right: 
5 DIM A(l5) 
10 T=l25:G=0 
20 PRINT "TEST";J 
30 J=J+l:G=J*T:A(J)=T+J*2 
40 IF J=l5 THEN END 
50 PRINT G,T 
60 IF J=l0 THEN 10 
70 GOTO 20 

ield Overflow 
Explanation 
Field statements assign lengths to stling 
variables and align them so that data 
transferred to and from random disk-file 
records is organized correctly. 
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Model Qty. Unit Price Ext. Price 

FOR TANDY 1000 
116-100 $1()<) 
116-200 $149 
116-300 $ 49 
130-100 $ 49 
115-256 $1()<) 
115- 384 $125 
116-400 $249 
116-400C $279 
125-100 $549 

FOR TANDY 1200 
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CA Residents add applicable tax 
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Please allow 2--4 weeks for delivery 
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Shipping $6.00 per product 
in the USA 
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Causes 
•The strtngs in the Field statement have a 
total length exceeding the record length as
signed when the random file was opened. 
•If you were attempting sequential 1/0 to a 
random file with the PRINT#, WRITE#, or 
INPUT# commands, the bytes printed or 
input exceed the record length. 

What to Do 
•List the line. Check the Field statements. 
Add the constants, variables, or expres
sions to the left of each AS. The total 
should not exceed the record length spec
ified when the random file was opened, or 
the default record length if one wasn't 
specified. 
•Check the Open statement for the ran
dom file. The optional last parameter (on 
systems that allow it) specifies the record 
length (the maximum number of bytes 
that may be fielded). If you omitted the 
record length, the default applies (256 
bytes on most TRSDOS systems, 128 
bytes on most MS-DOS systems). 
•Correct the Field or Open statement. 

Prevention 
•Write a routine that gets field lengths 
from Data statements. A For ...Next loop 
can add the field lengths for the Open 
statement. A second loop can do the field
ing, using array strings for fields. With 
each loop, a dummy string and an array 
string are fielded. The length of each new 
field is added to a variable, which indi
cates the dummy field's length on the 
next repetition. This method allows better 
documentation and easier modification. 
•When you attempt sequential I/O to a 
random-file record, use a variable to keep 
count of the bytes. When appropriate, use 
the Get statement to read the next record. 
You can also use PEEK statements to 
monitor the position. 

E e Already Exists 
Explanation 
The user tried to rename a file as a name 
that already exists. (No two flies in the same 
disk directory can have the same name.) 

Causes 
•Specifying an incorrect file name with a 
Name command. 

What to Do 
•Display a directory to see what file names 
are in use. 
•Select a different file name or kill or re
name the file you want to use. 

Prevention 
•Use an On Error GOTO statement to trap 
the error. In the error handler, let the user 
select the remedy. 

ile Already Open (AO) 
Explanation 
The program tried to open a file that is 
already open . 

Causes 
•Wrong file number in the Open statement. 
•Failing to close a file that's already open, 
or closing the wrong file (with the Close 
and Open statements). 
•Accidentally using two Open statements or 
calling an Open subroutine more than once. 
•Attempting to kill a file that is open. 

What to Do 
•List the line and check the file number. 
•Insert a Close statem ent or delete the un
necessary Open statement. 

Prevention 
•Put a Close s tatem ent just before the 
Open statem ent. 
•Never kill an open file. 

ile Not Found 
Explanation 
Basic attemp ted a Load, Run, Ope n, 
Merge, Name, or Kill statement with a file 
name that cannot be found on the speci
fied disk, drive , or subdirectory. 

Causes 
•Specifying an incorrect file name or drive. 
•Inserting the wrong disk. 
•The file has been killed or wasn't created. 
•Setting the default drive orsubdirectory in
correctly before entering Basic (with sys
tems allowing a default drive and directory). 
•Specifying the file name without an exten
sion. Basic has added a default extension. 

What to Do 
•Try again with the correct file name and 
drive specification. 
•List the line and print applicable vari
ables (using the Print command) to see 
what file name was attempted. 
•Display a directory to see if the file is present 
with a misspelled name. If so, rename it. 

Prevention 
•Write an On Error GOTO routine that 
checks for the required flies when the pro
gram is started . Ifa file is not present, have 
the program go to a file-creation routine or 
prompt the user to respecify the file and 
drive or insert a different disk. 
•Random-file Open sta teme n ts do not 
generate "File not found" errors. To verify 
that they're present, use a Name or Open 
"I" statement to trap the error. Then close 
the file (CLOSE) and reopen it in random 
mode. Under MS-DOS, the LOF function 
returns the file size in bytes; this can serve 

as a test of existence, too. There's no need 
for error handling with this technique. 
•Validate user-entered file names, or write 
a routine that builds file names from op
erator inputs. 

or Without Next 
Explanation 
Basic encountered a For statement with
out a corresponding Next statement. 

Causes 
•A Return, Stop, or End statement within 
the For . ..Next loop. 
•A missing Next statement. 

What to Do 
•Examine the logic. Simplify or reorga
nize the program. 
•Delete the unnecessary For statement. 

Prevention 
•See Next Without For. 

llegal Direct (ID) 
Explanation 
While in Basie's Ready mode, you entered 
a statement that is permitted only within 
a program. 

Causes 
•Forgetting to use a line number. 
•Typing INPUT, LINE INPUT, or DEF FN 
as direct commands. 

What to Do 
•Write a short program to do what you in
tended and run it. 
•If you were attempting to debug a pro
gram by manually inputting data items 
from a sequential file, put your Input com
mand in a temporary subroutine and use 
GOSUB as your direct command. 

Prevention 
•Avoid Input and DEF FN commands in 
direct mode. 

llegal Function Call (FC) 
Explanation 
A request was made outside valid limits, 
or Basic didn't understand a statement 
and attempted to interpret it as a function. 

Causes 
•A function's numeric argument is too 
large or too small because of invalid oper
ator input, corrupted disk data, improper 
disk-record fielding, erroneous math, in
advertent clearing, or conflicting use or 
misspelling of variable names. 
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•A string argument for a function is too 
long, too short, or null. 
•The subscript for an array variable is 
negative. 
•Issuing a USR call without first specify
ing the starting address with the DEF USR 
command. 
•Trying to list or edit a protected program. 
•Mistyped or misaligned commas and 
parentheses. 
•Specifying an invalid screen position 
when using a PRINT@ or Locate com
mand. Attempting to print on the 25th 
line of the screen without first using the 
Key Off statement. (MS-DOS systems.) 
•Specifying an invalid screen mode with 
graphics or color functions. 

What to Do 
•Use Print statements to check the con
tents of variables used by the function. 
•Check the length of string variables by 
printing the LEN function. 
•Examine the statements that assigned 
values to the variables. 
•Check your manual for valid arguments 
and ranges. 

Prevention 
•Use statements that will validate opera
tor Inputs. 
•If appropriate, Insert dummy characters 
at the beginning or end of a string to force 
It to a valid length. 
·•Think through all possible values that 
variables might contain. During testing, 
try Inputting all extremes: large numbers, 
zero, negative numbers, long entries, 
omitted entries. 
•Use On Error GOTO statements to trap 
bad values from disk files. 
•Never assume startup modes . Use 
Screen, Width, and Key statements when 
appropriate. 
•Consider MID$ as a substitute for LEFT$. 
•Write a separate program that checks 
and repairs disk-file data. 

nput Past End (EF) 
Explanation 
The program Is attempting to Input data 
from a sequential file after the end has 
been reached. 

Causes 
•The Inputting program failed to pretest 
for the end of the file. 
•The file Is incomplete. You might have 
removed the disk prematurely, or a power 
failure prevented the program that cre
ated the file from closing It. 
•The program that created the file wrote 
It In an Incompatible format, or commas 
(and other delimiters in the file) have been 
Ignored by the Inputting program. 
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•Encountering a CHR$(26) In a file when 
using the INPUT$ function (In MS-DOS 
systems only). 
•Attempting to read from a sequential file 
opened for output or appending. 

What to Do 
•Check the INPUT# Instruction to see that 
Its variable types agree with those having · 
PRINT# statements. 
•Check to see Ifa LINE INPUT# statement 
was used In place of an INPUT# state
ment, causing Basic to Ignore commas 
and other delimiters. 
•Check the routine that wrote the file. You 
might need commas within quotation 
marks to separate Items In the PRINT# 
statement. (See your manual.) 
•Display a directory to check the file's 
length. Sometimes an Incomplete file can be 
recovered: Open It in random mode, execute 
a Put statement to a record past the esti
mated end-of-file (EOF), then close the file. 
•Insert a temporary Print statement after 
each INPUT# statement so you can view 
the data as It's Inputted. 
•If necessary, use a debugging utility or 
word processor to view and edit the file. 

Prevention 
•Use an If statement with the EOF func
tion before each INPUT# statement. 
•To prevent problems with commas, quo
tation marks, and other delimiters, try lim
iting each PRINT# statement to only one 
Item, and use LINE INPUT# for all input. 
(Where appropriate, use the VAL function to 
change string variables to numeric.) 
•Don'twrite compressed data(MKI$, MKS$, 
and MKD$ strings) to sequential files. Be 
careful with CHR$ values under 32. 

nternal Error 
Explanation 
A problem has occurred within the Basic 
Interpreter or the tables It maintains. Pos
sibly, a bug exists within Basic Itself. See 
Unprintable Error. 

ine Buffer Overflow 
Explanation 
You entereda line with too manycharacters. 

Causes 
•This error rarely, If ever, occurs. 

What to Do 
•Break the line Into smaller parts and 
try again. 

issing Operand (MO) 
Explanation 
An Incomplete request for a numeric com

putation or string concatenation. 

Causes 
•A plus, minus, multiplication, division, 
MOD, or exponentiation symbol is miss
ing a variable name, constant, or expres
sion to the right. 
•An equals sign, greater-than sign, less
than sign, or logical operator such as And, 
Or, Not, XOR. or INP, has a missing oper
and to the right. 
•Misplaced parentheses, quotation 
marks, or commas. 
•The program line might have been trun
cated because It was too long. 

What to Do 
•List the line. Insert the missing operand 
or delete the extra operator. 

Prevention 
•Be especially careful when modify
ing a line. Make sure you delete the old 
expression. 

Wrong : 
le A= CCCB+J) /2e1+1e1-CcL+Jl / le) + 

Right : 
l e A= CCCB+J) / 2e1+1e1 - ccL+Jl / le)+B 

ext Without For (NF) 
Explanation 
Basic encountered a Next statement with
out a corresponding For statement. 

Causes 
•GOTO statements that enter or exit a 
For.. .Next loop. 
•A Next statement Is located within a sub
routine , but the For statement appears 
outside the subroutine. 
•Improper nesting. The program might 
have more Next statements than For 
statements, or the optional variable 
names used with Next might not match 
the names with the corresponding For 
statements. 
•With some systems, use of the CONT 
command to continue a program halted 
by an error or break while a For . . . Next 
loop Is active. 

What to Do 
•Examine the logic. Simplify or reorga
nize the program. 
•Delete the unnecessary Next statement. 

Prevention 
•Indent nested For.. .Next loops. Remem
ber, the first For statement corresponds to 
the last Next statement, the second For 
statement corresponds to the second-to
the-last Next statement, and so on. 
•Use only one Next for each For. Watch 
GOTOs, GOSUBs, Returns, and If. .. 



Then. ..Else statements. 
•Write For and Next statements first. 
Then fill in the logic between. 
•To continue a halted program in a 
For. . . Next loop, try entering the For 
statement with a colon and GOTO as a di
rect command. (The Models I and III don't 
permit this.) 

JResume (NR) 
Explanation 
An error occurred while On Error GOTO 
trapping was in effect. The error-handling 
routine took effect, but no Resume state
ment was found. 

Causes 
•Failing to include a Resume statement. 
•You've used an End, Stop, or Return 
statement by mistake within the error
handling routine. 

What to Do 
•Examine and modify the error-trapping 
routine. 

Prevention 
•Ifyou want to return from the subroutine 

where the error occurred, resume to the 
line that contains the subroutine's return. 
Optionally, create a variable to indicate 
error conditions and resume to the next 
instruction. 

ut of Data (OD) 
Explanation 
Basic attempted a Read statement after all 
Data-statement items had been read. 

Causes 
•Too few Data statements or too many 
Read statements. 
•Improper use of quotation marks, com
mas, or colons in lines with multiple data 
items. One or more missing commas. 
•Failing to use the Restore command to 
reread a data list. 
•Specifying the wrong line number in the 
Restore command. 

What to Do 
•If the Read statement is In a For .. .Next 
loop, print the variable being used as a 
counter to see how many times It re
peated. Count Data-statement items. Ad
just the To portion of the For statement or 

add the missing Data statements. 
•If data items were being read into an ar
ray, determine where it got out of sync by 
using the Print command to spot-check 
the array elements. 
•Check commas, quotation marks, and 
colons in Data-statement lines. Data 
strings with commas or colons must be 
enclosed in quotation marks. 
•Ifwarranted, add a Restore statement be
fore the read routine to make sure it be
gins with the correct data line. 
•Insert a temporary Print statement after 
the Read statement and rerun the program 
to view the data items as Basic reads them. 

Prevention 
•Instead ofusing a For.. . N extloop to read 
the data, use a special data item (such as 
"•END•" or "999") at the end of the list 
and check for it after each read. 
•Use Restore statements where they are 
appropriate. 

Wrong: 
10 FOR K=l TO 10:READ A(K) :NEXT 
20 DATA 2534,543,55 230,25 
30 DATA 290 38,45,16 

Right: 
10 FOR K=l TO 10:READ A(K) :NEXT 
20 DATA 2534,543,55,230,25 
30 DATA 290,38,45,16,0 

Circle 152 on Reader Service card. 

NEW PRINTERS ADDED! FIND YOURS BELOW. RIBBON SALE Good This Month 

PRINTER RIBBON NEW CARTRIDGES 

EXACT REPLACEMENTS 

RELOADS INSERTS EZ·LOADtm 
MAKE, MODEL NUMBER SIZE From the various You SEND your used DROP IN, NO WINDING' 

Contact us ii your printer is Inches manufac turers or made CARTRIDGES lo us. WE EXACT REPLACEMENTS 
nol lis led. We have many more in stock . by in ou r own shop. put OUR NEW INSERTS made in our own shop. 

We can probably RELOAD your old cartridges. Yards Ready to use . in them. Carl ridges NOT inc luded . 

C ITOH Prowriter 1SS0·8S10, NEC 8023·802S, APPLE DMP-IMAGEW 112 )I. 18 S1 S/2 $4216 s 78/12 $711 $6 ea 2 or more S1S/3 $S4/12 $288/72 

C ITOH STARWRITER F·10·40 ~ Carbon Film Black 5/16x 130 $1813 $60/12 $342/72 $S ea 3·11 $4 ea 12 or more $24/6 $42/12 $234/72 
DIABLO HYTYPE II Fabric Black HOT[llOAO $1812 SS1/6 s 96/1 2 $8/1 $7 ea 2 or more $21/3 S78/12 $432/725116•17 

RADIO SHACK·TOSHIBA·COMMODORE·PANASONIC·RICOH 1/2 x 52 RS DMP-2200 ....... .. $18/1 $16 •• 2 or more $3013 $S7/6 $108112 
Carbon Film · DWP 210 (Hytype II) Black (144S) 5116 )( 145 $18/3 $60/12 $342/72 SS ea 3· 11 $4 •• 12ormore S24/6 $42/12 $234172 

OW II, DWP 410·S10, RICOH 1200·1300·1600 Black (1419) 1/4 x 145 $1813 $60/12 $342/72 $5 ea3·11 $4 ea 12 or more $24/6 $42/12 $234/72 
Red, Green, Blue, Brown Colors (1419) 114 x 130 $21/3 $72/12 $414/72 $6 ea 3·11 $S ea 12 or more $30/6 $S4/12 $234/72 

Fabric (Long Life), DWP 210 (Hytype II) Black (14S8) S/16 a l7 $18/2 $5116 $ 96/12 $8/1 $7 ea 2 or more $21/3 $78/12 $432/72
NOIEllOAO 

DW II, DWP 410·S10, RICOH 1200·1300·1600 Black (1449) 114 a 2S $18/2 $5116 s 96/12 $8/1 S7 ea 2 or more $21/3 $78112 $432/72 
DMP-100, LP VII , COMMODORE 1S2S, GORILLA BANANA (1424) lnke1 l oop $18/2 $5116 s 96/12 .................... ..................... ...................................... 
DMP·200, 120, (430 Inserts & Reloads Only) (1296) (1483) 112 x 20 $2012 S57/6 $108/12 $711 $6 ea 2 or more $1S/3 $S4/12 $288172 
DMP·400·420, LP VI-VIII, PANASONIC KXP-130-1093 (1418) 51 16 x 14 $1512 $42/6 s 78/12 $7/1 $6 ea 2 or more $15/3 SS4112 $288172 
DMP·SOO (130 Inserts & Reloads Only) (1236) (1482) 112 J( 20 S22/2 $63/6 $120/12 $7/1 S6 ea 2 or more $1S/3 $S4/12 $288/72 
DMP·2100, TOSHIBA P1340·13S0·13S1·3S1 (1442) 112 x 20 S1 512 $42/6 s 78/12 $7/1 $6 ea 2 or more $1S/3 $S4/12 $288/72 
LP·l-ll· IV, CENTRONICS 730-737-739·779 (Zip Pack) (1413) 9/ 16 x 16 ....... ............................... ································ ········· $12/3 S4S/12 $2S2/72 
LP lll·V, CANON A1200 (New Only) (Y2 x S) (1414) 112 )( 15 S1 S/2 $42/6 s 78/12 $7/1 S6 ea 2ormore $1S/3 $S4/12 $288/72 

EPSON LO 1SOO, (LO 800, LO 1000 Inserts and Reloads Only) 1/2 x 14 $18/2 $S1/6 $ 96/12 $7/1 S6 ea 2 or more $1S/3 $S4/12 $288/72 
MX·FX·RX 70·80·8S, LX 80-90 (S/16 x 7), IBM PC (S1 S2) 1/2 x 20 $14/2 $36/6 $ 66/12 $7/1 $6 ea 2 or more $1S/3 $S4/12 $288172 
MX·FX·RX 100·18S·286, IBM PROPRINTER (7/16 x 20) (4201) 1/2 x 30 $1812 SS1/6 s 96112 $8/1 $7 ea ~or more $18/3 $66/12 $360/72 
DX 20·3S Carbon Fi lm (Mullistrike), OLIVETTI ET-121·221 5/ 16x290 $21/3 $72/12 $414172 (Call for Correc table Prices) ········· ····························· 

NEC Spinwriter-Carbon Film· 2000·3S00 (Reloads BCCOMPCO Only) 5/ 16 x 145 $18/3 $60/12 $342/72 $S ea 3·11 $4 ea 12 or more $2416 $42/12 $234172 
· SSOO·7700 (Can Reload Most Typesl i'IOT[llOAD $18/3 $60/12 $342/72 $S ea 3·11 $4 ea 12 or more $24/6 $42/12 $234/721/4 I1 4 5 

-Fabric · 2000·3SOO (Can Reload All i 112 x 14 S18/2 SS1/6 s 96/12 $8/1 $7 ea 2 or more S1S/3 SS4/12 $268172 
· SSOO·7700 (Can Reload All) 112 x 13 S1S/2 $42/6 s 78/12 $8/1 S7 ea 2 or more S1S/3 $S4/12 $288/72 

Pinwriter P1 ·P2·P6 1/2 x 20 S2S/2 $69/6 $1 26/12 $711 S6 ea 2 or more S1S/3 SS4/12 $288/72 
p3.p7 112 x 27 $30/2 $84/6 S1S6/12 $811 $7 ea 2 or more S18/3 $66/12 $360/72 

OKI DATA Pacemark 23S0·2410 Black 112 I( 100 S2S each $2011 $18 ea 2 or more $3613 $132/12 $720/72 
Microline 182·183·192·193 Ink er Loop $2012 $5716 $108/12 

SEND CHECK. MONEY ORDER. OR C.O.D. TO:
ML·80·82·83·92·93 (Call lor ML84 Prices) 112 x 16 $2 1/6 $36/12 $198172 

MANNESMAN·TALLY MT·160, RITEMAN INFORUNNER !Inker Loop) 9mmx 11 $19/2 SS4/6 $102/12 ' v1'.U I BCCOMPCO •MT-180-290 9mm x 13 $20/2 $57/6 $108/12 800 South 17 Box 246 
·SPIRIT 80 (SP80) COMMODORE 1S26 (Mulli strikel 112 x 35 $1612 S4S/6 s 84/12 Summersville, MO 65571 • (417) 932·4196 

PANASONIC KXP·1080·1090·1091 ·1092·1 S92·1 S9S In ker Loop $20/2 SS716 $108112 WE PAYUPS GROUND SHIPPINGon PREPAID ORDER S. 
PLEASE INCLUDE STREET ADDRE SS lo' UPS DELIVER Y 

BROTHER HR·1S·2S-3S } Carbon Film (Mullistrike) 51 16 x 82 $18/3 $60/12 S342/72 FOREI GN ADO 15% U.S . FUNDS. 

COM REX DX·1S, II Fabric (Call for Comrex 420 Prices) 51 16 x 17 $1512 $42/6 s 78/12 MI SSOURI RESIDENTSADD 5% SALES TAX 
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Ot of Memory (OM) 
Explanation 
The program is too big, available memory 
is insufficient, or memory has been allo
cated incorrectly. 

Causes 
•Attempting to run a program written for 
a computer with more memory. 
•A subroutine or function that calls itself. 
•An incorrect or missing Clear statement. 
A Clear statement earlier in the session (or 
perhaps in a different program) might 
have limited variable-storage space. 
•Too much For...Next, While .. . Wend, 
GOSUB, or function nesting. 
•Too many variables. 
•A malfunctioning computer or corrupted 
program file . 

What to Do 
•Execute a Clear command, then run the 
program again. 
•List the line for a clue to the cause. 
•On TRSDOS systems, which allocate 
string and variable space separately, type 
PRINT FRE(A$) to see how much memory 
is free for strings. If space is available, ad
just the Clear statement to reduce string 
space and increase variable-storage space. 
(Consult your manual.) 
•On MS-DOS systems, type PRINT 
FRE(" "). If space appears sufficient, ad
just the Clear statement to allow more 
stack space. Clear does not allocate string 
space under MS-DOS. 
•If the program is saved on disk, type 
NEW, CLEAR, and PRINT MEM to see 
how much memory ls available. (On MS
DOS systems, type PRINT FRE(O) instead 
of PRINT MEM.) 
•Return to TRSDOS or DOS and restart 
Basic with a smaller Files specification. 
(Consult your manual.) Also, try entering 
Basic with a smaller file. 
•Turn the computer off, back on, and 
try again. 

Prevention 
•Watch out for missing or incorrect Clear 
statements. 
•Break large programs into smaller ones 
and link them with Run, Load, or Chain 
statements. 
•Store data in disk files rather than in 
memory and in Data statements. 
•Use integer variables instead of single
and double-precision variables. 
•Remove unnecessary remarks. Use mul
tiple statements per line. 
•Make variables serve multiple purposes. 
Look for common phrases within strings 
within quotation marks and "build" them 
at run time. Change strings to null, or 
empty, quotation marks (" ") once each 
.has served its purpose. · 
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•Structure programs more efficiently. 
Convert repeated routines to subroutines. 
Write more powerful statements using 
INSTR and On GOTO instead of If.. .Then 
and GOTO. 
•Dimension all arrays. Don't waste the 
zero subscripts. 
•Use compression techniques such as bit 
mapping and stripping ofleading and trail
ing blanks. Use codes to indicate repeating 
characters and CHR$, MKI$, MKS$, and 
MKD$ to pack numbers into strings. 
•Write a batch or Do file (or an Auto com
mand) that enters Basic with the Files and 
other parameters set most efficiently for 
the application. 
•Watch Data statements. Data read into nu
meric arrays takes space in memory twice. 
•Buy more memory. 

Wrong: 
10 GOSUB 100 
100 PRINT "entering subroutine" 
110 GOSUB 100 
120 PRINT 
130 RETURN 

Right: 

10 GOSUB 100 

100 PRINT "entering s ubroutine" 

105 RETURN 

110 GOSUB 100 

120 PRINT 


ut of Paper 
Explanation 
The printer is out of paper. 

Causes 
•The printer is out of paper. 
•The printer has paper, but it's not acti
vating the sensor because of a rip, a paper 
jam. or improper loading. 

What to Do 
•Reload the paper. (Press the printer's on
line or reset switch if necessary.) 
•Type CONT to continue. 

Prevention 
•Sufficient paper. Careful loading. A 
printer stand for smooth feeding. 

nt ofString Space (OS) 
Explanation 
Too much data was loaded into memory 
from disk or operator lnput. The program 
might be too big, available memory might 
be insufficient, or adequate space might 
not have been allocated for data manipu
lation during a session. 

Causes 
•Attempting to run a program written for 

a computer with more memory. 
•An incorrect or missing Clear statement. 
A Clear statement earlier in the session (or 
perhaps in a different program) might 
have limited string-storage space. 

What to Do 
•Change the Clear statement to give more 
space to string data and less space to pro
gram text and numeric variables. (Clear 
does not allocate string space on MS-DOS 
systems.) 
•See Out of Memory. 

Prevention 
•If loading data to be sorted, use only the 
first few characters of each string. 
•See Out of Memory. 

verflow (OV) 
Explanation 
Basic encountered an attempt to assign a 
value greater than 32, 767 or less than 
- 32,768 to an integer variable. Single- and 
double-precision overflow possible, too. 

Causes 
•Invalid operator input. 
•Arithmetic computations giving larger or 
smaller results than intended. 
•Corrupted disk-file data. If inputting from 
a sequential file or Data statements, the 
data might be bad or out of sync, or separa
tors between data items might be missing. 
•Unintended use of an integer symbol(%) 
or a DEFINT statement is in effect for the 
variable. 
•Attempt to calculate a very large num
ber, such as 50 factorial. 

What to Do 
•Check variable-type codes and DEFINT 
statements. 
•Check mathematical expressions and all 
inputs that led to the overflow. 
•Check to make sure keyboard input 
is valid. 
•Check Data statements. file contents, 
and random-file Field statements that 
might have generated bad data. 

Prevention 
•Consider using single- or double-preci
sion variable types. 
•Write statements that validate operator in
puts before assigning them to integer vari
ables. (Input to a single-precision, double
precision, or string variable; compare to 
-32,768 and 32,767; then, if within the 
range, assign the value to the integer.) 

Wrong: 
10 DEFINT A-D 
20 A=3465:B=2938 
30 C=A*B:PRINT C 

Right: 

10 DEFSNG A-D 




20 A=3465:B=2938 
30 C=A*B:PRINT C 

Path/File Access Error, 
Access Denied 
Explanation 
Basic was unable to use the file due to 
password protection or locking. 

Causes 
•The file's attribute codes prohibit access. 
•The file has a password. 
•Another user is accessing the file (with 
multiuser systems only). 

What to Do 
•Retry with a correct password. 

•Change the file's attributes. (Exit Basic 

and use the ATTRIB or PROT commands, 

if available.) 

·~n a multiuser system, wait, then retry. 


Prevention 
•Avoid accidental use of passwords by 
having the program validate the user's 
file-name entries. 

Path Not Found 
Explanation 
Basic was unable to find a file because 
an invalid subdirectory or drive was spec
ified (In MS-DOS systems only). See File 
Not Found. 

name Across Disks 
Explanation 
When you rename a file, the drive specifi
cation given with the new name must be 
the same as the drive for the old name. 

Causes 
•Incorrect use of the Name command. 

What to Do 
•Remove the drive specification from the 
new name and retry. 

Prevention 
•Avoid giving a drive specification with 
the new name. 
•Validate operator inputs. 

R sume Without Error 
tRW) 
Explanation 
Basic encountered a Resume statement 
without an error. 

Causes 
•An incorrect GOTO or GOSUB, or a for
gotten Return or End statement, that lets 
the program fall through to an error-han
dling routine. 
•Using two Resume statements to recover 
from the same error. 
•Using the CONT command after break
ing execution of an error routine. 

What to Do 
•Examine the program flow. Look for GO
TOs, GOSUBs, and missing Return or End 
statements that allow invalid entry to 
your error handler. 

Prevention 
•Use GOTOs to jump over error-handling 
routines . Alternatively, put all the rou
tines at the end of the program and insert 
an End statement before the first. 

eiurn 
Without GOSUB (RG) 
Explanation 
Basic encountered a Return statement 
without a GOSUB preceding it. 

Causes 
•Falling through. This happens when you 
put the main part of your program before 
the subroutines. Where the main program 
should end, it continues into the first 
subroutine. 
•Using a GOTO instead of a GOSUB to en
ter a subroutine. 
•Using a Clear statement In a subroutine. 

What to Do 
•Examine the logic. Simplify or reorganize. 
•Delete unnecessary Return statements. 

Prevention 
•Use only one Return statement for each 
subroutine. 
•Use a GOTO to jump past subroutines 
near the start of the program. Insert an 
End statement before the first subroutine 
at the end of your program. 
•Use remark lines with blanks or strings 
ofdashes to make clear where subroutines 
start and end. 
•Watch GOTOs , For. . . Next loops , and 
If.. .Then.. . Else statements. 

\.-tring Formula 
Too Complex (ST) 
Explanation 
Basic Jacks sufficient string or stack space 
to evaluate a string expression. 

Causes 
•Insufficient memory or string space. 

What to Do 
•Simplify the string expression. 
•See Insufficient Memory and Out of 
String Space. 

Prevention 
•This error usually occurs only with large 
programs to be compiled. Try the compil
er's IS option (or equivalent, if available), 
which conserves memory by storing 
strings on disk during compilation. 

tring Too Long (LS) 
Explanation 
The program attempted to create a string 
longer than 255 characters. 

Causes 
•Using a plus sign (+) to combine strings 
with a total length of over 255 bytes. 
•An intermediate result within a string 
expression is too long, even though the fi
nal result might be less than 256 bytes. 

What to Do 
•List the line . Examine string expres
sions. Print the length of questionable 
strings. 
•Redesign string expressions that have 
oversized intermediate results. 
•Look for string-lengthening expressions 
within loops. Check for omitted or mistyped 
statements Intended to nullify the string be
fore the loop or with each repetition. 
•Check for invalid lengths in Field 
statements. 

Prevention 
•Validate input. Use the LEFT$ function 
to truncate strings that are too long. 
•Use the LEN function to check a string's 
length before appending data to it. 
•Where lengths of over 255 bytes are re
quired, use multiple string variables or ar
ray elements. When over 255 bytes are 
needed, use the INKEY$ or INPUT$ func
tion to accept keyboard input one charac
ter at a time. 
•Some Basic compilers allow strings of up 
to 32,767 bytes. 

Wrong: 
10 A$="*****":B$=" / /" 
20 D$=A$ 
30 FOR K=l TO 25 
40 C$=STR$(K*l00) 
50 D$=D$+C$+B$+STR$(K)+A$ 
60 NEXT K 

Right: 
10 A$="*****":B$="//" 
20 D$=A$ 
30 FOR K=l TO 25 
40 C$=STR$(K*l00) 
50 D$=D$+C$+B$+STR$(K)+A$ 
55 IF LEN(D$) >240 THEN Dl$ 

=D$:D$="" 
60 NEXT K 

80 Micro, October 1986 • 53 



S bscript Out ofRange 
(BS) 

Explanation 
A subscript for an array variable Is too 
large or the wrong number of subscripts 
has been given. 

Causes 
•A. missing or Inadequate dimension 
(DIM) statement, or one that doesn't logi
cally precede the array variable's refer
ence. (Subscripts over 10 and double- or 
triple-dimensioned arrays require DIM 
statements.) 
•A mistyped line that causes Basic to 
think you are referencing an array vari
able when you intend to use a function. 
•An incorrect or omitted type-declaration 
character($, %. !, or#.) 
•Misspelling a function or attempting to 
use one that doesn't exist. 
•Executing a Clear statement after DIM or 
DEF statements. 
•With double- and triple-dimensioned 
arrays, confusion as to which dimension 
is which. 
•Erroneous math expressions or invalid in
puts to a variable that serves as a subscript. 

What to Do 
•List the line. Look for misplaced paren
theses and commas. 
•Use Print statements to check the vari
ables used as subscripts. If invalid, check 
the expressions that computed them. 
•Check DIM statements, Clear state
ments, and program flow. Add or change 
DIM statements as required. Use a 
For . . . Next loop with a counter to see how 
many elements have been dimensioned 
for the array. 

Prevention 
•Use a variable in your DIM statement and 
use it again in For . . . Next loops and vali
dation routines that reference the array. 
(Do not use this technique if you intend to 
compile Basic programs. Instead, use a 
constant in the DIM statement and assign 
the same value to a variable in the follow
ing statement.) 
•Use remark (REM) statements to docu
ment how the program uses dimensions 
and which ones to change if the program 
is modified to handle more data. Use de
scriptive variable names when referenc
ing array elements. 

Wrong: 
10 DIM A(5,10) 
20 FOR K=l TO 10 
30 FOR J=l TO 5 
40 A(K,J)=J 
50 NEXT J 
60 NEXT K 

Right: 
10 DIM A(5,10) 
20 FOR K=l TO 10 
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30 FOR J=l TO 5 

40 A(J,K)=J 

50 NEXT J 

60 NEXT K 


¥ntax Error (SN) 
Explanation 
Basic doesn't understand your request. 

Causes 
•Typing errors: Failing to put spaces 
where required. Omitting colons between 
statements. Forgetting the opening dou
ble-quotation mark after typing RUN, 
LOAD, SAVE, or PRINT (when printing a 
quoted string). 
•Using a reserved word as a variable 
name. (Some systems prohibit reserved 
words within variable names.) Using FN 
as a variable name. 
•Improper nesting of parentheses. Om.it
ting an argument to a defined function. 
•Improper use of a Basic statement, com
mand, or function . A comma where a 
space should be (or vice versa), omitted 
parentheses in a function, and so on. 
•Use of a program or command with an 
incompatible version of Basic. 
•Wrong opera ting mode. Using a TRS
DOS, MS-DOS. or application-program 
command in Basie's Ready mode. 
•A corrupted program file in memory or 
on disk. 

What to Do 
•List the offending line. It might be incom
plete, or extraneous characters might be 
present. If the error is obvious, retype or 
edit it. 
•Retype the line. " Invisible characters" 
might have caused the problem. Often the 
error becomes obvious as you retype. 
•If a statement includes parentheses, 
count them. The total should be even (one 
open parenthesis for each closed one). 
•Restart the computer and try again. 
•Save the program in ASCII and reload it. 
•Look up questionable statements in your 
Basic manual. 
•If the line contains a defined function, 
check the DEF FN statement. 
•Check POKE statements that might be 
altering program text or variable storage. 

Prevention 
•Careful typing. Thorough testing. 
Experience. 
•Compiling your programs locates syntax 
errors that might be overlooked In testing. 

Wrong: 
10 FOR K=l TA 5 PRHIT "HELLO":NEXT 
20 A$=MID$(B$;1;2) 

Right: 
10 FOR K=l TO 5:PRINT "HELLO":NEXT 
20 A$=MID$(B$,l,2) 

Wrong: 
10 DEF FNA X=INT((X*l00)+.5)/100 
20 X=l23.347 
30 X=FNA(X) 
40 PRINT X 

Right: 
10 DEF FNA (X)=INT((X*l00)+.5)/100 
20 X=l23.347 
30 X=FNA(X) 
40 PRINT X 

Explanation 
You've reached the directory-entry limit 
while attempting to create a new file, too 
many files are open at once, or you've given 
a bad file specification. 

Causes 
•The disk directory is full . 
•A bad file specification has been given or 
some other error has occurred In an Open 
statement. 
•A CONFIG.SYS file is missing, or its Files 
specification is missing or inadequate (in 
MS-DOS systems only). 

What to Do 
•List the line andcheck the Openstatement. 
•Display a directory to get a file count. Kill 
unnecessary files, use a different disk. 
or if your system allows it, create a new 
subdirectory. 
•If the Open statement and directory 
count are okay on an MS-DOS system, exit 
Basic and modify the CONFIG.SYS file to 
contain a FILES= entry with a higher 
number such as 20. (lfCONFIG.SYS is not 
present, create it. See your MS-DOS man
ual.) Reboot the system and restart Basic. 

Prevention 
•Keep the directory clean. 
•Use a CONFIG.SYS file (In MS-DOS sys
tems only). 
•Make a file serve multiple purposes. 

Explanation 
Basic encountered a string variable or 
constant when numeric was expected, or 
vice versa. 

Causes 
•Omitting an argument to a function, or 
supplying arguments In the wrong order. 
•Using a Swap statement with variables of 
differing types. 

What to Do 
•List the line and look for misplaced com
mas or parentheses, as well as omitted or 
incorrect type declarations(%.!.#, and$). 
•Examine DEFINT, DEFSNG, DEFDBL, 



and DEFSTR statements elsewhere In the 
program. 
•Consult your manual to see what argu
ments Basic expects. 

Prevention 
•Use VAL to convert strings to numeric. 
•Use STR$ to convert numerics to strings. 

Wrong: 
10 DEFINT A-J:DEFSTR K-Q 
20 FOR K:l TO 10 
30 PRINT"TESTING",K 
40 NEXT K 

Right: 
10 DEFINT A-K:DEFSTR L-Q 
20 FOR K:l TO 10 
30 PRINT"TESTING",K 
40 NEXT K 

l ndefined Line 
Number (UL) 
Explanation 
A GOTO, GOSUB, On GOTO, On Error 
GOTO, On Key, or Restore statement ref
erenced a nonexistent line. 

Causes 
•You accidentally deleted a line or lines. 
•You renumbered or combined lines 
without changing all statements that ref
erence them. 
•You mistyped a line number or forgot 
to press the enter key before starting 
a new line. 
•You entered a number or calculation In 
Ready mode without typing PRINT, LIST, 
EDIT, or DELETE. 
•Part of the program failed to load. 
•The program isn't finished. 

What to Do 
•List the line containing the reference to 
see If you mistyped It. 
•Ifmultiple linesare referenced, listeachone. 
•List the line that precedes the one in ques
tion. Perhaps you forgot to press the enter 
key or it got connected in some other way. 
•If the program flle Is in ASCII format, use a 
word processor or a debugging utility to list 
it. Check to see ifend-of-flle codes have been 
inserted before the missing code. 
•If the program should have been merged 
with additional lines from another file , 
check to see if the flle exists and is stored In 
ASCII (text) format. 

Prevention 
•Use GOTOs only when necessary . 
If...Then . ..Else, For...Next, and 
While...WEND are easier to modify. 
•Where possible, use defined functions in
stead ofsubroutines. 
•Adopt standard line numbers for common 
program routines. 
•Block out your program with pre
assigned line numbers. Use a Stop state
ment and a remark at each GOTO or GO

SUB destination until you're ready to write 
. the routine. 
•Use renumbering utilities to automatically 
change line numbers and their references, 
•Use cross-referencing utilities or a Basic 
compiler to check line-number references. 

ndefined User 
Function 
Explanation 
A user function must be defined with a 
DEF FN statement. 

Causes 
•You forgot to include a DEF FN statement 
to define the function. 
•You defined the function, but Basic 
hasn't executed the line yet. 
•You used FN as an array variable. 

What to Do 
•List the line. Did you Intend to use a func
tion? Is it spelled correctly? 
•Does the program Include the function 
definition? Check the program flow. 
•Add the DEF FN statement. if missing. 

Prevention 
•Define functions early In the program. 
•For programs to be compiled, a function 
definition must be at a lower line number 
than the statement that first calls it. 

Wrong: 
10 DEF FNA (X):INT((X*l00)+.5)/100 
20 CLEAR 
30 X:l23.347:X:FNA(X) 
40 PRINT X 

Right: 

10 DEF FNA:INT((X*l00)+.5) / 100 

30 X: l 23.347:X:FNA(X ) 

40 PRINT X 


nprintable Error (UE) 
Explanation 
Basic has no message for the error that 
occurred. 

Causes 
•An Error statement that has an invalid 
error code. 
•A corrupt program file. bad memory, or 
incorrect POKE-statement addresses. 
•A problem in a USR or Call routine. 

What to Do 
•Restart Basic and reload your program. 
•Check all USR, Call, and POKE statements. 
(On MS-DOS systems, also check DEF SEG 
statements and BLOAD addresses.) 
•If the problem persists, try using backup 
copies of your program and Basic. 

Prevention 
•Be careful with USR, Call, POKE, and 

BLOAD statements. 
•Remember to use the DEF SEG state
ment on MS-DOS systems. DEF SEG 
statements from other programs earlier in 
the session remain in effect. 
•Make sure to save your program before 
testing It. 

Explanation 
A While loop must be active when Basic 
encounters a Wend statement. 

Causes 
•A missing While statement. 
•An unnecessary Wend statement. Im
proper nesting of While...Wend and 
For...Next loops. 
•GOTOs and GOSUBs that jump Into the 
While...Wend loop without executing the 
While statement. 

What to Do 
•Examine the logic. Simplify or reorga
nize the program. 
•Add the While statement or delete the 
unnecessary Wend. 

Prevention 
•While...Wend loops are similar to 
For...Next loops. See Next Without For 
preventions. 

Ji1e Without Wend 
Explanation 
For each While statement, a correspond
ing Wend statement must be executed be
fore the program terminates. 

Causes 
•A missing Wend statement. 
•Improper nesting. More While state
ments than Wend statements. 
•Basic encountered anEnd, Stop, Return, or 
the program terminated before the Wend. 

What to Do 
•Examine the logic. Simplify or reorga
nize the program. 
•Add the Wend statement or delete the un
necessary While statement. 

Prevention 
•While...Wend loops are similar to 
For . ..Next loops. See Next Without For 
preventions. 

Wrong: 
10 WHILE INKEY$:"" 
20 PRINT "TESTING":END 

Right: 
10 WHILE INKEY$:"" :WEND 
20 PRINT "TESTING":END 
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Circle 311 on Reader Service card. 

Compatible with many 
computers using 3.5 /1 drive 
including: IBM Convertible, 
DG/One, Kaypro 2000, To
shiba Tl100, HP110 & 150, 
Atari 520ST, and Tandy 600. 

Manzana's line of 3.5 11 exter
nal and internal disk drive 
systems come with 3FIVE™. 
This sophisticated but easy to 
use software package allows 
your Tandy 1000 to read & 
write to a full 720K in many 
3.5 /1 formats and is compati
ble with all MS-DOS 2.X, 3.X. 

Upgrade your Tandy to 3.5 /1 

technology-the new stan
dard in disk storage. 

MANZANA.. .the industry 
pioneer in 3.5" peripherals. 
For more information, con
tact your dealer or call direct. 
In Canada, please contact 
Quay Computer Corporation 
at 416-629-1570. 
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Error message 

Advanced Feature 
Bad File Data 
Bad File Mode 
Bad File Name 
Bad File Number 
Bad Record Number 
Can't Continue 
Communications Buffer 

Overtlow 
Device Fault 
Device 1/0 Error 
Device Time Out 
Device Unavailable 
Direct Statement in File 
Disk Full 
Disk Media Error 
Disk 1/0 Error 
Disk Not Ready 
Disk Write Protected 
Division by Zero 
Duplicate Definition 
Field Overtlow 
File Already Exists 
File Already Open 
File Not Found 
For Without Next 
Illegal Direct 
Illegal Function Call 
Input Past End 
Internal Error 
Line Buffer Overtlow 
Missing Operand 
Next Without For 
No Resume 
Out of Data 
Out of Memory 
Out of Paper 
Out of String Space 
Overtlow 
Path/File Access Error 

Error code and abbreviation (where appropriate): 
Tandy 
1000 

73 

54 
64 
52 
63 
17 
69 

25 
57 
24 
68 
66 
61 
72 

71 
70 
11 
10 
50 
58 
55 
53 
26 
12 
5 
62 
51 
23 
22 
1 
19 
4 
7 
27 
14 
6 
75 

Path Not Found 76 
Redimensioned Array 10 
Rename Across Disks 74 
Resume Without Error 20 
Return Without GOSUB 3 
String Formula Too Complex 16 
String Too Long 15 
Subscript Out of Range 9 
Syntax Error 2 
Too Many Files 67 
Type Mismatch 13 
Undefined Line Number 8 
Undefined User Function 18 
Unprintable Error 21 
Wend Without While 30 
While Without Wend 29 

Model 
4 

54 
64 
52 
63 
17,CN 

57 

66 
61 

11, /0 

50 
58 
55 
53 
26 
12,ID 
5,FC 
62 
51 
23 
22 
1, NF 

19 
4,0D 
7, 0M 

14, 0S 
6,0V 

10,DD 

20 
3,RG 
16, ST 
14,LS 
9,BS 
2,SN 
67 
13,TM 
8, UL 
18, UF 
21 
30 
29 

Model 

I/ID 


22,FD 

17,CN 

11, /0 

12,ID 
5,FC 

21,MO 
l,NF 
18, NR 
4,0D 
7, 0M 

14,0S 
6,0V 

10,DD 

19,RW 
3,RG 
16,ST 
14,LS 
9 , BS 
2,SN 

13,TM 
8, UL 
18, UF 
20, UE 

Portables 

55,NM 
51,BN 

17,CN 

56,DS 

18, IO 

11, /0 
10,DD 

53, AO 
52,FF 

12,ID 
5,FC 
54, EF 

22, MO 
l, NF 
19, NR 
4,0D 
7,0M 

14, 0S 
6,0V 

20, RW 
3,RG 
16, ST 
14,LS 
9,BS 
2, SN 

13,TM 
8, UL 

20, UE 

Table. Error messages and codes cross-referenced according to computer. 





TANDY:.. In Business 

Over 1200 ofour Computer Centers nationwide are ready 

to help you and your business in choosing the very latest in 
computer technology, backed by the service and support 
you need. We have what it takes to sit down and talk business 
whether you need one or one hundred computers! 

Technology ... 

When you buy a Tandy computer from Radio Shack, 
you're not just buying a computer, you're buying a computer 
company. Radio Shack invests heavily in product develop
ment so that our line is constantly updated with new tech
nology. By staying a step ahead, we keep quality high, and 
costs down . 

Ofcourse, the same holds true for our complete line of all
electronic telecommunication systems for small to medium
sized businesses. Whether you buy a multi-line system or 
our mobile/transportable cellular telephone, you can de
pend on Radio Shack technology. 

Service ... 
In today's office, 

the microcomputer 
is as indispensable 
as the telephone. 
Radio Shack under
stands this and 
offers service re
sponsiveness previ
ously available only 
on mainframe com
puters, yet at ~ frac
tion of the cost. 
Nationwide Ser
vice. There are 166 
strategically Io

. cated, company-
owned Radio Shack Computer Service Centers to assure 
convenient service nationwide. Service that's performed by 
employees of the same company that manufactured and sold 
you your computer. We understand that downtime can cost 
you money. That's why we strive to get your system "up and 
running" as quickly as possible. 

On-Site and Carry-In Service. In most market areas, service 
is available at your place of business, as well as ours . At our 
Business Products Service Centers, you can bring in your 
computer for routine service performed while you wait. 
Affordable Service Contracts. For protection against unex
pected repair costs, add one of our service contracts to your 
computer. Carry-in and on-site service contracts le t you 
create a truly versatile service program to suit your specific 
needs. In effect, these plans extend the limited warranty of 
your computer on parts and labor. 

Support ... 

Training. Radio Shack 
offers training and 
support that is un
equaled in the indus
try. Letting us teach 
you about your com
puter system shortens 
and smoothes that pe
riod of "becoming 
compatible with each 
other': You can select 

from a wide varie ty of courses taught at 60 locations nation
wide. In addition, on-site computer instruction with training 
tailored to your specific needs is available from our Cus
tomer Training and Support Centers located in 60 major 
market areas. 
Support Services. Radio Shack provides more support op
tions at less cost (much of it free of charge, in fact) than any 
other microcomputer company. Our army of support spe
cialists (over 500 of them) are your "on-demand" experts . 
Nationwide, 60 strategically placed .support operations plus 
our Fort Worth-based customer support operation ensure 
that support is available to you where and when you need it. 

Express Order Ser
vices. Software is the 
key that unlocks the 
powe r of your com
puter. We support you 
with " off the shelf' 
software, plus many 
other top name pack
ages. Our exclusive 
Express Order Soft
ware service brings 
you software that 's 

performance proven, and professionally supported by each 
software manufacturer. Special expansion boards and other 
hardware enhancements are also available through our Ex
press Order Hardware Service. Express Order items can be 
ordered at any Radio Shack Computer Center, store or 
participating dealer. Orders are transmitted electronically 
and shipped the next business day for super-fast service. 

Tandy Computer Leasing. Leasing is an alternative method 
of installment financing which allows a company to obtain 
assets vital to daily business operations without a heavy 
capital investment. We offer a 37-month true lease with Fair 
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HANDY INDEX for Business 
Anti-Glare Screens .... . .. . .. ... 48 

Anti-Static Products . . . . . ....... 50 

Books ... . . .............. . .. . 45 

Cables . .. .. ... . ......... .... 46 

Cassette Recorders . . . . . . . . . . . . . 4 7 

Cassette Tapes . . . . . . . . . . . . . . ... 4 7 

Classroom Networks .. .......... 35 

Color Computers . . ..... ... 36, 37 


Accessories ...... 36, 38 

Software ..... . .. 39, 40 


Disk Cartridge System . . . . . . . . . . . 11 

Diskettes . . . . . . . . . . . . . ...... . 51 

Education Division Products .... 31-33 

Express Order Hardware .. ..... 13-15 

Forms and Fanfold Paper ... . . .. .. 50 

Furniture .... . ........... .... 49 

Hard Disks . . . . . . . . . ..... . .. . 23 

Local Area Network ......... .. 34 

Tandy 3000 Computers .... .. .. . 4, 5 


Expansion Options .. . 11 

Software . . . . . . . . . 16-21 


Tandy 2000 Computers . . . . . . . . . . 6 

Expansion Options . . . 7 

Software ... . .... . 20, 21 


Tandy 1000 Computers . . ..... . 8, 9 

Expansion Options . .. 12 

Software . ..... . . 16-21 


Tandy 6000 Computers .. ... . ... 22 

Expansion Options .. . 23 

Software .. ... .. . 24-26 


Model 4D 	 Computer .. .... .. . . 27 

Expansion Options ... 27 

Software ........ 28-30 


Tandy 600 	 Computer . .. . ..... . 43 

Expansion Options . .. 42 

Software ... ..... . .. 43 


Tandy 200 	 Computer ... .. . . . .. 42 

Accessories ..... . .. . 42 

Software . . . . . . . . . . . 4 3 


Tandy 102 	 Computer . . .. .. .. . . 42 

Accessories . . ....... 42 

Software . . . . . . . . . . . 4 3 


Modems/Acoustic Coupler ........ 41 

Monitors .. . . . ..... . ..... . .. . 10 

Pocket Computers .. . . .. ... . .. 44 

Printers ... ... .... .... .... 52-54 


Supplies .. . ..... 50, 55 

Switch Boxes ... . .... ...... . . . 47 

Tape Cartridge System .. .. . . . . . .. 11 

DT-100 Terminal .. .... .. ... . .. 23 

Videotex Software . . . . . . . . . . . .. 41 


Office Information 

System (VIS) ... . . .. 35 


Quantity Discounts 
6-11 of 12-49 of 50-499 of 500-Up ofProduct 1 item 1 item 1 item 1 item 

Software, 
Books, 10% 15% 17% 20%Accessories, 

Ribbons, Paper 

Tandy 102, 200, 

600, 

Pocket & Color 

Computers, 
 5% 10% 15% 20% 
Printers, 
Peripherals 

Model 40, 

Tandy 6000, 
 (See store manager5% 100/o3000, 2000, 
 for quantitie9' 

1200, & 1000 
 over 20.) 

For discounts on diskettes and cassettes, see page 47 

and 51. All prices and terms optional in Dealer/Franchise 

stores. Prices are subject to change without notice. 
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Market Value Purchase Option upon lease expiration on computer sys
tems, plus there is a 30-day trial period in which to evaluate your computer 
system on the job. And because a Tandy computer lease is a true lease, your 
en tire monthly rental payment may be fully tax deductible as a business 

expense. Software, installation, taxes and 
some otber normally "non-financeable" costs 
can be included in the lease, too. Tandy Com
puter Leasing will bill monthly for Radio 
Shack's Extended Service Plans. And, at lease 
expiration, you have the option to acquire the 
equipment at Fair Market Value, or to return 
the equipment without additional cost. It's 
simple to initiate a leasing arrangement with 
Tandy Computer Leasing. Just fill out a 
Lease/Credit Application at any Radio Shack 
store, Computer Center or participating 
authorized Radio Shack dealer. This informa
tion will be submitted tc our home office 
using our national WATS line service. In most 
cases, a decision will be available before the 
end of the next business day. 

Classroom Computing. We offer one of the most comprehensive libraries 
of educational software available anywhere (see below). And we're helping 
introduce teachers to the benefits of computers in schools by providing 
training at no charge. Direct inquiries to: Education Division, 1400 One 
Tandy Center, Fort Worth, Texas 76102. 
Corporate Sales. Radio Shack provides for the needs of corporations and 
quantity buyers. We'll help solve your company's computer application 
and communications needs. Direct inquiries 'to: National Account Divi
sion, 1400 One Tandy Center, Fort Worth, Texas 76102. 

Value Added Resale. OEMs and System Houses become part of our 
success story by designing and selling vertical market application packages 
configured with our computers. Direct inquiries to: Tandy Value Added 
Resale, 1400 One Tandy Center, Fort Worth, Texas 76102. 

Credit Cards Welcomed. Radio Shack honors American Express, Carte 
Blanche, Diner's Club. MasterCard, Visa and Radio Shack/CitiLine. With 
Citibank's "On-Line Credit" process, you may be approved from $100 to 
$2,500 in just minutes if you already have a valid VISA or MasterCard. Or 
you may qualify for Citibank's Regular phone-in process for purchases 
from $100 to $25,000, usually in an hour or less. CitiLine may also be used 
for additional purchases of $25 or more. Payments may be evenly spread 
over 33 months or more, or paid in full anytime with no prepayment 
penalty. CitiLine is a revolving, open-ended credit plan from Citibank 
(Maryland), N.A. Actual payments may vary depending on any existing 
balance. Come in today, and apply for your own personal line of credit from 
Citibank. No fee required. 

Get Our Two Other Computer Specialty 
Catalogs FREE at Radio Shack Today 

Radio Shack has two other catalogs to help make your 
selection of computer software easier. Our RSC-18 
Software Reference Guide contains over 600 programs 
listed by category and available "off-the-shelf ' from 
Radio Shack or through our exclusive Express Order™ 
service. You can pick up your free copy of the RSC-18 at 
any Radio Shack Computer Center or participating 
store or dealer. Educators: be sure to ask for RSC-18E, 
our Educational Software Catalog. This special edition 
is filled with software for educational applications. 

© Copyright 1986 Tandy Corporation, Fort Worth, Texas 76102._Prices apply at R_adio Shack Computer Centers and participating Radio Shack stores and dealers. The Company cannot be 
liable for pictorial or typographical errors. Some computer equipment may require special order. 
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TANDY 3000 PC/AT-COMPATIBLE 


Tandy 3000 with Tandy 3000 HD with 
1.2-Meg Floppy Drive 40-Meg Hard Disk 

NEW LOW 

PRICE 219900 INEW 87 I 429900Was $2599.00 FOR 

in Cat. RSC-16 


Only $80 Per Month on Only $155 Per Month on 
Our Commercial Lease Our Commercial Lease 

(Plus Applicable Use/Sales Tax) (Plus Applicable Use/Sales Tax) 

Monitor and adapter not included 

The Tandy 3000 is the affordable alternative to the IBM® PC/AT. 
Here's the power you need to manage your business or to create 
a multiuser system for your office. 

Our Tandy 3000 is compatible with software designed for the 
IBM PC/AT and the PC/XT. Choose from advanced word
processing packages to heavy-duty database management to 
accounting software. 

Multitasking, Multiuser Capacity 
The Tandy 3000 .is designed to use the XENIX 5.0 multiuser 
operating system. In such a configuration, multiple display 
terminals will be able to tap the high performance 80286 mi
croprocessor. Thanks to its high processing speed, two to six 
users throughout an office will be able to use the Tandy 3000 
simultaneously. Each user can work independently on such 
products as accounting, word processing and electronic filing. 
All of the users can share the Tandy 3000's accessories, 
eliminating the need for a printer or modem at each worksta

tion. Thus, each remote user has the power ofa fully configured 
computer system for the price of a terminal . 

Designed for High Performance 
The Tandy 3000's 16-bit architecture operates at 8 megahertz. 
It features 512K main memory and a high-capacity 51/4" slim
line floppy disk drive. For compatibility, this drive can read 1.2
megabyte and 360K formats for use with IBM PC diskettes. 

Or for maximum storage capacity, choose the Tandy 3000 HD. 
In addition to the floppy drive, the 3000 HD comes with a built
in 20-megabyte or 40-megabyte hard disk drive for fast access to 
volumes of important data. 

A serial/parallel adapter is standard, making Tandy 3000 ready 
to interface with peripheral devices like telephone modems, 
printers and plotters. 

The Tandy 3000 is equipped with ten expansion slots, including 
seven PC/AT-compatible slots, two PC/XT-compatible slots and 
a PC/XT-compatible half-slot for the serial/parallel adapter. 
Tandy 3000. 512t RAM. 25-4001 ....... . ...... 2199.00 
Tandy 3000 HD 20-Meg. 512K RAM. 25-4010 .... 3599.00 
Tandy 3000 HD 40-Meg. 640K RAM. 25-4011 .... 4299.00 
MS-DOS™ (3.2)/BASIC. Comes with our exclusive DeskMate® 
II 6-in-l software. 25-4103 ..................... 99.95 
XENIX Sys. V Operating System. 25-4201 ........ 595.00 
XENIX Sys. V Development System. 25-4202 ...... 595.00 
XENIX Sys. V Text Processing System. 25-4203 .... 175.00 

SPECIFICATIONS. Microprocessor: Intel 80286 processor with 16-bit data path. Clock speed, 8 MHz. Object code compatible with 8086/8088. Real-time clock with battery backup. Operating 
System: Optional Microsoft MS-DOS 3.2 with BASIC. Memory: 512K RAM with parity. 25-4011 standard with 640K RAM. By using the expansion slots, memory is expandable to 12 megaby1es 
under XENIX. Includes power-up diagnostics. Sound included. Keyboard: 84-key sculptured, including numeric entry keypad. Special keys include ESCape, Num Lock, Alt, Ctrl, Caps Lock, 
Prt Sc, Sys Reg, Scroll lock, Up, Down, Right and Left arrows. Ten programmable Special-Function keys. Retractable legs, 6-ft. coiled cable. Video Display: Optional high-resolution, non
glare, non-interlaced 12" monochrome (Qreen) or 14" color monitor. 80 or 40 characters per line by 25 or 50 lines. Optional high-resolution 640 x 200 monochrome graphics and 320 x 200 
graphics in 16 colors, or 640 x 200 graphics in 4 colors. Diak Drives: Built-in high-density, thin-line 5'1•" floppy can read 1.2Mb and 360K formats. Tandy 3000 HD also has built-in 20 or 40
megaby1e hard disk drive. Disk storage is expandable to include two floppy disk drives and one hard disk drive, or one floppy disk and two internal hard disk drives. Total internal storage capacity 
can exceed 80 megaby1es. Internal Expansion: 10 plug-in card slots, including 7 PC/AT-compatible slots, 2 PC/XT-compatible slots and 1 PC/XT-compatible hall-slot for the serial/parallel 
adapter. Optional 80287 math co-processor can be added. External Connections: Standard parallel printer port, RS-232C serial communications port, AC outlet. Dimensions: 61'2x19x18~ 
Waight: 47 lbs. Power Requirements: 120VAC, 60 Hz. U.L. listed. 

TC4 IBM/Registered TM International Business Machines Corp. MS-DOS/TM Microsoft Corp. 



3000 HL: 4 TIMES AN XT's POWER 


1-Disk Tandy 3000 HL 

1699°0 

Monitor and adapter 
not included 

Commercial Lease Available 

For Only $65 Per Month 


(Plus Applicable Use/Sales Tax) 


If you've already invested in IBM®XT software and hardware, 
yet are shopping for a lower-priced compatible, then take a look 
at our newest computer to join the Tandy line of IBM compati
bles, the Tandy 3000 HL. 

The Tandy 3000 HL is the basic building block of business 
systems. It was created to be full y compatible with IBM XT's, 
and then we made it even better. 

First, we made it faster. With an 80286 processor, it's over four 
times faster than the XT. And that's good news for busy people. 
Then we made sure the Tandy 3000 HL has plenty ofmemory to 
run the software you and your staff have grown accustomed to. 
The Tandy 3000 HL comes with 512KB standard memory and 
can be expanded to 4 megabytes using the expansion slots. You 
can choose from advanced word-processing packages and 
heavy-duty database management to accounting software. And 
because the Tandy 3000 HL uses most popular MS-DOS pack
ages that are available off-the-shelf, you can get all the software 
you need, when you need it. 

A Computer That Can Expand-lnexpensively 
Because we know how quickly your business can grow, we 
made sure the Tandy 3000 HL has room for fast, low-cost 

expansion . It comes standard with seven expansion slots; four 8
bit/XT compatible slots and three 16-bit data bus slots. And for 
better office efficiency, the Tandy 3000 HL features a built-in 
real-time clock with battery backup for automatic date and 
time-stamping of all jobs, process control and other time
sensitive applications. 

We also remember how much time is spent composing memos, 
calling meetings and writing reports. And because networking 
is quickly becoming one of the biggest concerns for current 
computer owners, we made the Tandy 3000 HL network com
patible with al l MS-DOS computers. Now with the Tandy 
Vianet local area network, you can connect your existing MS
DOS based computers to the Tandy 3000 HL and continue to 
communicate with your staff, wh ile spending much less. It will 
be easier than ever before to pass a document around your 
company for comments and refinements, producing a finished 
version that not only costs less but contains better information. 
You can send memos, figures and other important messages via 
computers, eliminating lost memos, forgotten meetings or in
complete reports. 

For XT compatibility with more power and versatility, at a much 
lower cost, this is the computer to step up to . 
Tandy 3000 HL. 25-4070 . ... ...... ..... ... . .. 1699.00 
20 Megabyte Hard Drive. 25-4062 .... . ......... 799.00 
40 Megabyte Hard Disk. 25-4061 ...... ..... . . . 1799.00 
Hard Drive Controller. 25-4060 .......... ... ... 399.95 
MS-DOS 3.2/BASIC/DeskMate II. 25-4103 .. ....... 99.95 

SPECIFICATIONS. Microprocessor: Intel 80286 processor with 16-bit data path. Switchable clock speed, 4/8 MHz. Object code compatible with 8086/8088. Real -time clock with battery 
backup. Operating System: Optional Microsoft MS-DOS 3.2 with BASIC. Memory: 512K RAM with parity. By using the expansion slots, memory is expandable to 4 megabytes. Includes power
up diagnostics. Sound included. Keyboard: 84-key sculptured, including numeric entry keypad. Special keys include ESCape, Num Lock, Alt, Ctrl, Caps Lock, Prt Sc, Sys Reg , Scroll Lock, Up, 
Down, Right and Left arrows. Ten programmable Special-Function Keys. Retractable legs, 6-ft. coiled cable. Video Display: Optional high-resolution, non-glare , non i.nterlaced 12" 
monochrome (green) or14" color monitor. 80 or 40 characters per line by 25 lines. Optional high-resolution 80 characters by 50 lines, 640 x 200 graph!cs an.d 320 x 200graphic~in1~ colors, or 
640 x 200 graphics in 4 colors. Disk Drives: Built-in thin line 5'/•" floppy can read 360K formats. Disk storage is expandable to include two floppy disk drives and one hard disk dnve, or one 
lloppy disk and two internal hard disk drives. Total internal storage capacity can exceed 80 megabytes. Internal Expansion: Seven plug-in card slots, including three 16-bit slots, four PC/XT
compatible slots. Optional 80287 math co-processor can be added. External Connections: Standard parallel printer port. Dimensions: 6•/s x 17 x 15'/2~ Weight: 321bs. Power Requirements: 
120VAC, 60 HZ. U.L. listed. 

IBM/Registered TM International Business Machines Corp. TC5 



THE TANDY 2000 COMPUTER 


2-Disk Tandy 2000 

1599°0 

Commercial Lease Available 

For Only $60 Per Month 


(Plus Applicable Use/Sales Tax) 


10-Meg Tandy 2000 HD 

2499°0 

Commercial Lease Available 

For Only $90 Per Month 


(Plus Applicable Use/Sales Tax) 


Monitor and graphics options not included. 

High Technology ... for Less 
Like the IBM PC/AT, the 256K Tandy 2000 performs two to 
three times faster than the IBM PC. Each Tandy 2000 disk drive 
offers twice the storage of an IBM PC drive, but still reads and 
writes their format. Our color graphics are twice the resolution 
of COMPAQ or IBM, and offer twice as many colors. And all 
four of our user-accessible card slots are available for future 
growth. Check out the Tandy 2000 . . . we invite comparison! 

Advanced Color Graphics 
The Tandy 2000's high-resolution graphics let you create razor
sharp charts, graphs and diagrams in a brilliant array of colors . 
And by adding our computer-aided design (CAD) software and 
graphics peripherals, the Tandy 2000 offers minicomputer per
formance at an exceptional low price. 

Extremely High Speed 
An 80186, true 16-bit CPU makes the Tandy 2000 dramatically 
faster than other MS-DOS computers. That means Tandy 2000 
software runs faster, so you get the job done quicker. 

Vast Storage Capacity 
The Tandy 2000's two floppy disk drives let you store more 
documents and crunch through bigger tasks with ease. For even 
greater storage, the Tandy 2000 HD features a built-in 10
million-character hard disk drive. 

Large Library of Proven Software 
The industry standard MS-DOS operating system lets us bring 
yo u the most popular and sophisticated programs on today's 
marke t. Programs like Lotus 1-2-3, dBASE II , Multiplan , 
pfs:file, MultiMate, SuperCalc' and many more. You can even 
exchange data between the Tandy 2000 and an IBM PC, using 
PC Maker'" (included at no charge) . With PC Maker, you can 
create a disk that you can load and read on an IBM PC. You can 
also read PC disks on the Tandy 2000. 

Compare the Tandy 2000 to the IBM PC and PC/AT 

Feature Tandy® 2000 IBM® PC IBM® PC/AT 

Microprocessor 80186 8088 80286 

Clock Speed 8 Mhz 4.7 Mhz 6 Mhz 

RAM Standard/Maximum 256/768K 256/640K 256/3 MEG 

# Drives/Capacity 2/720K 1/360K 1/1.2 MEG 

Monitor Support Mono Option Option 

Printer Adapter Included Option Option 

Optional Graphics 640x400 320x200 640x350 

RS-232 Adapter Included Option Option 
Price-CPU only 
(Mfgr.'s list as of 4/2/86) $1599 $1995 $3995 

Tandy ... Clearly Superior™ 
At $3995 t, a similar PC/AT configuration is $2400 more than a 
2-disk 256K Tandy 2000. In fact, you can get a comple te Tandy 
2000 system with co lor monitor and graphics for just 
$2553.85-over $1400 less than an AT without a monitor! Add 
expansion memory, stunning high-resolution monochrome and 
color graphics, our Digi-Mouse'" and more. And you can install 
most of these options yourself. Putting it simply, the Tandy 2000 
delivers extraordinary quality performance at a remarkably low 
price. 
256K 2-Disk Tandy 2000. 26-5103 ......... .... 1599.00 
10-Meg Tandy 2000 HD. 26-5104 . ... .. ........ 2499.00 

TC6 1Comparable IBM PC AT single-user configuration with 2 disk drives, RS-232 and monitor/printer support. 



TANDY 2000 EXPANSION OPTIONS 


10-Megabyte Disk Cartridge System 
Now for the Tandy 2000 Computer 

Ideal As Primary Disk 
Storage or for Backup 

IO-Megabyte Disk Cartridge System. Use the Disk Cartridge 
System as your primary data storage device instead of a hard 
disk drive. You get speed, reliability, expandability, security and 
transpo·rtability without compromise. Each cartridge holds 10 
megabytes of data-and because the cartridges are removable, 
you can run an unlimited amount of data without adding drives. 
The Disk Cartridge System also gives you fast, convenient 
back up. Includes cartridge. U.L. listed. 
26-1245 .. .... ...... .... ... . .............. 2195.00 
Interface Kit for Tandy 2000. User installable. 
26-5147 .. . . .. ... . ... ... .... . .... .. ........ 199.95 
New Low Price! IO-Megabyte Cartridge. Was $89.95 in Cat. 
RSC-16. 26-1372 ... .. . ... ..... .... ..... .. .... 79.95 

Digi-Mouse Two-Button Mouse 
Plugs in for easy cursor movement in programs like Microsoft 
Word, DR Graph, DR Draw, and others. Requires #26-5144 
(below). 26-1197 . . ..... . .... . . . ........ .. . . .. 99.95 

Digi-Mouse/Clock Controller 
Dual-purpose board includes controller for Digi-Mouse and 
perpetual time/date clock so that you don ' t have to re-input 
time and date into your applications programs. Battery back-up . 
User installable. 
26-5144 . .. ... ............... ............ .. . 99.95 

8087 Math Co-Processor Option 
Upgrades your Tandy 2000 with additional circuitry to perform 
graphics-intensive tasks. Increases speed as much as 50%. Pro
grams must be specifically written (such as VersaCAD and C 
Compiler) to take advantage of this option. Installation required 
(not included) . 26-5143 .... . . .... ..... ... . ... . 499.95 

New Low Price! 128K RAM Module 
Expands your 128K Tandy 2000 to 256K of memory, but does 
not use a card slot. Installation required (not included) . Was 
$179.95 in RSC-16 . 26-5160 ...... . . .. ......... 129.95 

Choose Your Display Monitor 
Both the VM-1 High-Resolution Monochrome Monitor and the 
CM-1 High-Resolution Color Monitor tilt 5 or 10 degrees so you 
can find your best viewing angle, and each features an 80 x 25 
display for easy viewing. The VM-1 has a 12" green phosphor, 
non-glare screen and can display optional graphics. The 14" 
CM-1 gives you vivid 8-color graphics with the Monochrome/
Color Graphics options. 
VM-1 Monochrome Monitor. Pedestal extra. 
26-5111 .. ... ..... .... . .. . ..... . .... . .. .... 199.95 
New Low Price! CM-I Color Monitor. Requires #26-5140 and 
#26-5141 graph ics options. Was $599.00 in Cat. RSC-16 . 
26-5112 ... . ....... ... ... . .... ..... .. ...... 529.95 

High-Resolution Monochrome Graphics 
Produce detailed business graphs, tables, charts and more on 
either the VM-1 Monochrome or CM-1 Color Monitor. 256,000 
picture elements (640 x 400) produce amazing detail. User in
stallable. 26-5140 .......... . .... . ......... . . . 299.95 

High-Resolution 

Color Graphics Chip Kit 


Create spectacular 640 x 400 color graphics on the CM-1 moni

tor. Displays 8 of 16 colors . Requires Monochrome Graphics 
Option. Does not use a card slot. User installable; however, 
installation by our technicians is recommended. 
26-5141 ... .. ........ ... ... . .. ........ ... .. 124.95 

Space-Saving Options 
Tandy 2000 is more than just attractive, it's a milestone in 
ergonomic design. Choose the Floor Stand to position the CPU 
beside or under your desk to increase usable space. The com
pact Monitor Pedestal for your VM-1 monitor tilts and swivels 
for optimum viewing angle. The monitor and keyboard can be 
used up to 8 feet away from the computer. Using both the 
pedestal and floor stand, with the keyboard in you r lap, you have 
the smallest possible "footprint" -just 81/2 x 121/4" . And in the 
standard desktop configuration , the keyboard slides under the 
computer to minimize storage space. 
Monitor Pedestal. 26-5115 ..... ... .. .... ..... .. . 89.95 
Floor Stand. 26-5116 .... ... . .. ........... ... . 145.00 

New Low Price! Memory Expansion Board 

Contains 128K of memory. Our 128K RAM Upgrade expands 

this board to 256K. Two boards can be added . User installable . 

Was $219.95 in RSC-16. 26-5161 . ............ .. 149.95 


New Low Price! 128K RAM Upgrade 

Installs on Memory Expansion Board. User installable. Was 

$129.95 in RSC-16. 26-5162 ........... .. . . ..... 99.95 


10-Megabyte Hard Disk Kit 

Requires installation (not included). 26-5125 .. . . . . 1000.00 


External Hard Disk Controller 

Connect one external secondary hard disk drive (10, 15 or 35
megabyte) to a floppy disk-based Tandy 2000. Installation rec
ommended (not included) . 26-5127 ...... . . ... . .. 350.00 


Tandy 2000 Serial Expansion Board 

Connect your Tandy 2000 to a mainframe computer, or hook 

terminals or addi tional serial devices to the Tandy 2000. In

cludes four serial channels with connectors. Requires special 

software. 26-5164 ...... . ........ .. ... . ..... .. 325.00 


SPECIFICATIONS. Microprocessor: Intel 80186 processor with 16-bit data path . Clock speed, 8 MHz. Object code compatible with.8086/8088. Two direct memory access channels. Th.ree 
programmable timers. Operating System: Includes Microsoft's advanced MS-DOS 2.11 with BASIC. Memory: 256K RAM with parity, expandable to 768K. Includes power-up d1a~.nost1csd 
Sound included Keyboard· 90-key sculptured including numeric entry keypad Special keys include HOLD, ESCape, BREAK, CTRL, CAPS, INSERT, DELETE, HOME, Up, Down, 1ght an ., 
Lei! arrows. Twelve progra;.,mable Special F~nction keys. Retractable legs, ·6 It. coil cable and tactile keyclick. Video DI.splay: Optional high-resolution , non-Q!are, non-int.erlaced 12 
monochrome (green) or 14" color monitor. 80 or 4Q characters per line by 25 lines. User-definable character set. Reverse video, underline, blank, blink, double-w1de/double-h1gh. Smoot~ 
scrolling and split screen. Optional high-resolution monochrome and color graphics (displaying 8 colors selected from 16-white, yellow, cy.an, green, magenta, red, blue, black ..Fu\\ and hal~ 
intensity). Disk Drives: Two built-in double-sided, double-density. thin-line 5'/<'' mini-floppies, with 720K per drive (formatted). 96_tracks per inch. Tandy 2000 HD has on e 720K mini- roppy a~ 
one 10-megabyte hard disk drive. Internal Expansion: Four available user-accessible plug-in card slots. External Connections. Standard parallel port, ~.S-232C seria1com~~nicad1~ns{::; d 
monochrome monitor,'AC outlet. Dimensions: 8''2 x ·12'/4'' footprint (pedestal base) when using floor stand and pedestal, keyboard in lap. 183/• x 21 1/• with monitor on C an ey ar 
under CPU. Keyboard 6•/•" x 73/4''. Weight: 41 lbs. Power Requirement: 120VAC, 60 Hz. U.L. listed. 

TC7 



HI-PERFORMANCE TANDY 1000 SX 

r1 


Less monitor· 
and software 1199°0 

• Fifty-Percent Faster Than the IBM® PC 
•Ready-to-Run-Includes DeskMate ll Six-Function Software 
• Software Compatible with the IBM PC-

Choose From the Most Popular Programs on the Market 
•Two Built-In 5 1/4 

11 360,000-Character Disk Drives 
• Five PC Compatible Card Slots for Easy Expansion 

Tandy 1000 SX. Our MS-DOS family ofcomputers is growing to 
meet your needs. Since its introduction , the Tandy 1000 went 
on to become the hottest IBM PC compatible to hit the market. 
Now we've made it even be tter. 

High Speed Performance 
The 1000 SX is centered around the 8088 microprocessor, 
ensuring compatibility with industry-standard MS-DOS soft
ware. But unlike other "industry-standard" computers, you can 
run virtually all of your programs one and one-half times as fast 
with a 1000 SX. This software-switchable speed control lets you 
finish spreadsheets, sort data bases and display intricate charts 
and graphs faste r than ever. · 
To complement this new level ofsophisticated performance, the 
1000 SX. comes with 384K RAM, expandable to 640K on the 
main board, and two built-in disk drives. And with five card 
slots, it's easy to expand your system. Expansion boards are 
user-installable, and you can choose from memory expansions, 
internal modems-even a 20-megabyte hard disk card! 

Get Down to Business with DeskMate II 
We've improved our popular DeskMate 6-in-l applications soft
ware fo take advantage of the Tandy 1000 SX's power. DeskMate 
II* for the Tandy 1000 SX features six applications on one disk. 
And with the special task-switching feature, you can exit 
DeskMate II, enter an applications program, then re turn to 
DeskMate II-all with just a few keystrokes. Start computing 
the first day with Text Processing, Spreadsheet Analysis, Elec
tronic Filing, Calendar/Alann, Telecommunications and Elec
tronic Mail. Every day you'll be greeted by a menu that displays 
a calendar, appointment schedule and a list of files stored for 
every function . Plus, when you use your Tandy 1000 in a local 
area network, DeskMate II is ready, because it's compatible 
with ViaNet. 
And since the Tandy 1000 SX is PC compatible, you can choose 
from an astounding collection of MS-DOS programs. Select 
from popular spreadsheet, word processing, integrated applica
tions, business graphics, education or entertainment programs. 

Packed with Deluxe Features 
With the Tandy 1000 SX, most of the "options" you expect to 
pay more for are included. Adapters are built in for easy hookup 
to a monochrome or color monitor. You can even display high
resolution graphics on our lowest-priced monitor. Or use your 
color TV with an optional RF modulator for 40 column text and 
color graphics. Adapters for a printer, joysticks, or light pen are 
all standard, as are MS-DOS 3.20 and CW-BASIC. Whatever 
your needs, the Tandy 1000 SX is the most powerful computer 
for the money. 25-1051 . ..... . .. . . .. . ........ 1199.00 

SPECIFICATIONS: Microprocessor: Intel 8088, Clock Speed: 7.16/4.77 Mhz, software selectable. Operating System: Includes tv11crosoft's MS-DOS'3.2 with GW-BASIC. (Reference Manuals 
extra). Memory: 384K RAM, expandable on main board to 640K. Includes power-up diagnostics. Keyboard: 90-key sculptured, including numeric-entry keypad. Special keys include HOLD, 
ESCape, BREAK, CTRL, CAPS, INSERT, DELETE, and HOME. Twelve programmable Function keys. Retractable legs. 6-ft. coil cable. Video Display: Optional high-resolution. non-glare 12" 
monochrome (green) or 13" RGBI Color Monitor. 80 or 40 characters per line by 25 lines. 256 characters . Reverse video, blank, blink . 16 foreground and 8 background colors. High-resolution 
monochrome and c_olorgraph1cs (640 x 200_p1xels). Displays 8of16 colors_-black, blue, gree_n. cyan. red, magenta, brown, white •. gray, light blue, light green , light cyan, light red, light magenta, 
yellow, h1gh-1ntens1ty white. Higher resolution video support available with opt ional expansion boards. Disk Drives: Two double-sided, double-density, 360K (formatted) thin-line 5 •/•" mini
lloppies. 48 tracks per inch . Internal Expansion: Five user-accessible IBM PC-compatible card slots (1 O" maximum length), 8087 Math-Coprocessor. External Connections: Standard parallel 
port, composite video out, line level audio out, light pen port, two joysticks, RGBI Color Monitor. AC outlet. Power: 120 VAC , 50/60 Hz. 

TC8 ·oesKMate II requires 80 column monitor. Telecommunications and E-Mail require optional modem. 
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ENTRY-LEVELTANDYlOOOEX 


With TEXT you'll see a simple tex t entry and editing system Less monitor, platform, 
external disk drive and sottware. that includes cut/cop).'/paste fun ctions, search and replace, and 799°0 

underlining and boldface. WORKSHEET gives you a sim\)le in
• The Lowest-Priced MS-DOS Based Personal Computer 	 memory spreadsheet application with 99 rows and 99 co umns 

of numeric, text, or calculated cell s. It will support selectable• Get PC Compatibility at a Fraction of the Price 
column widths, as well as numeri c and tex t cell format options. • Fifty-Percent Faster Than the IBM® PC 
DESKTOP helps yo u visually organize and manage program 

• Incredibly Easy-to-Use Personal DeskMate Software and data fil es. You can install any combination of applications 
• Choose from Thousands of Popular Programs 	 onto th e screen, including CALCULATOR, NOTEPAD, CAL
• Built-In 360,000-Character Floppy Disk Drive 	 ENDAR and PHONE DIRECTORY. You can use FILER to 

keep track of your recipes . With PAINT you'll have a simple • Ideal for the Home, A Natural for Schools 
graphic picture editor that includes fun ctions for drawing basic 

Tandy 1000 EX. Now there 's ho reason to settl e for a "game" shapes (solid or outline), lines, points, fonts , and pattern fills. 
And of course we've included TELECOM, our basic telecomcom puter. The new Tandy 1000 EX is a true PC-com patible 

computer, ready to use the MS-DOS software you bring home munications package for communicating with information ser
vices as well as for uploading and downloading fil es . from the office, as well as software designed for the home or 

classroom. Inside the sleek one-piece design res ides a 5 1/,1
11 disk Ready to Use, Ready to Expand drive and 256,000-character RAM. The integral 90-key key 

board has the same lavout as the Tandy 1000 SX, ideal for The one-piece Tandy 1000 EX offers convenient portability
business programs. You.'11 find an advance d three-voice sound just plug in a monochrome or color monitor, or a TV set with an 
circuit for sophisticated sound and music generat ion through optional RF modulator. Plug in joysticks, printer or a second 
th e built-in speaker. There's al"so a headphone jack with volu me disk drive without buying extra-cost adapters. Acid the Memory 
control for quie t listening-perfect for the classroom. PLUS Expansion Adapter for two additional ,connectors for 

more memory, modem telecommunications, . Digi-Mouse and 
The Advantages of Personal DeskMate classroom networking options. If you've been searching for a 

Every Tandy 1000 EX comes with a new graphics-oriented computer that's "just right" for your family or classroom, the 
version of our DeskMate productivity software. Personal Tandy 1000 EX is for you. 
DeskMate* is amazingly easy to use, with handy pull-clown Tandy 1000 EX. With MS-DOS/CW-Basic 2.11 
menus and pop-up boxes for selecting fun ctions . Add an op 25-1050 . .... ....... .......... . . ... .... . . . . 799.00 
tional Digi-Mouse® or joystick ·and yo.u'll have the ultimate in Tandy 1000 EX Monitor Platform. 26-210 . ...... . .. 29.95 

convenience. 

MS-DOS 3.20 Upgrade. 25-1170 ........ ... ...... 29.95 

SPECIFICATIONS: Microprocessor: Intel 8088 , Clock Speed: 7.16/4. 77 Mhz, sottware selectable . Operating System: Includes Microsott's MS-DOS 2.11 with GW-BASIC. (Reference Manuals 
extra.) Memory: 256K RAM, expandable to 640K. Includes power-up diagnostics. Keyboard: Integral 90-key sculptured, including numeric-entry keypad . Special keys include HOLD, ESCape, 
BREAK, CIRL, CAPS, INSERT, DELETE and HOME. Twelve programmable Function keys.Video Display : Optional high-resolution, non-glare 12" monochrome (green) or 13" RGBI Color 
Monitor. 80 or 40 characters per line by 25 lines. 256 characters. Reverse video, blank, blink. 16 foreground and 8 background colors . High-resolution monochrome and color graphics (640 x 200 
pixels). Displays 8of16 colors-black, blue, green, cyan, red, magenta, brown, white, gray, light blue, light green, light cyan, li~ht red, light magenta, yellow,.high-intensity white. Disk Drives: 
One double-sided, double-density, 360K (formatted) thin-line 5 '/4'' mini-floppy. 48 tracks per inch. Internal Expansion: One 'PLUS" style expansion board or two " PLUS " style expansion 
boards when used with Memory PLUS Expansion Adapter (25-1062). External Connections: 5 ' /• " 360K or 3'/2" 720K External Disk Drive, standard parallel port, composite video out, '/a" 
headphone jack with volume control, two joysticks, RGBI Color Monitor. AC outlet. Power: 120 VAC, 50/60 Hz. 

•Personal DeskMate requires 80 column monitor. Telecom requires optional modem. 	 TC9 



MONITORS, ADD-ONS AND BOOKS 

Complete Your System with the Tandy Display Monitor That's Right for You 

VM-1 Monochrome Monitor. 12" screen displays 80 x 25 text, Monitor Pedestal 
640 x 400 graphics. Tilts 5 or 10 degrees for best viewing angle. 
26-5111 . .... .. ...... ..... . .. ...... . .... .. . 199.95 
VM-3 Monochrome Monitor. 12" screen displays 80 x 25 text, 
720 x 348 graphics. 25-3010 ... .. . ... . . ..... ... . . 219.00 
New! VM-4 Monochrome Monitor. 12" screen displays 80 x 25 
text, 640 x 200 graphics. 25-1020 ... .. .. . .. . . ... . 129.95 
New Low Price! CM-I Color Monitor. 14" screen displ_ays 
80 x 25 text, 640 x 400 graphics . Tilts 5 or 10 degrees for best 
viewing. Was $599.00 in Cat. RSC-16. 26c5112 ... . . 529.95 
New! CM-5 RGBI Color Monitor. 13" screen displays 80 X 25 

We offer monitors for every need and budget. Our monochrome text, 320 x 200 graphics. 25-1023 · · · · · · · · · · · · · · · · 299.95 
monitors have non-glare, green phosphor screens. Or pick a New! CM-10 RGBI Color Monitor. 13" screen displays 80·x 25 
color monitor for briHiant graphics. text, 640 x 200 graphics. 25-1022 . ... ........... . 459.95 

sold separately 

Quick-Reference Chart for Tandy Display Monitors 

VM-1 

VM-3 

VM-4 

CM-1 

CM-5 

CM-8 

CM-10 

Composite 
Color 

TV 

Video Adapters for Tandy 1200/3000 Tandy 1000 
25-3045 25-3046 25-3047 

640x400
640 x 400 Text and 
Text Only Graphics(3) 

720x348 
Text and 

Graphics(1) 
640x 200 640 x 200 
Text and Text and 
Graphics Graphics 

640 x 400 
640 x400 
Text and

Text Only Graphics(3) 
320x200 320 x 200 
Text and Text and 
Graphics Graphics 

640x 200 640x 200 
Text and Text and 
Graphics Graphics 

320x 200 320x 192 
40-Column

40-ColumnText Text 

32Cix200 320 x 200 
40-Column 40-Column Text(2) Text(2) 

coco 
100/102/200 
Disk Video 

640 x 200 
Text Only 

320x 200 
40-Column 

Text 

256x 192 320x 200 
32-Column 40-Column 

Text Text(2) 

Tandy 2000 CoCo3 

640><400 
Text and 

Graphics(4) 

640x400 
Text and 

Graphics(5) 

640x 192 
80-Column 

Text and Graphics 

320x 192 
32/40-Column 

Text and Graphics 

320 x 192 
32/40-Column 

Text and Graphics 

Two-Button Digi-Mouse 

9995 
Ideal for Use with 
Graphics Programs 

Plugs in for easy cursor movement in graphics programs, as well 
as other applications. Requires Digi-Mouse/Clock Controller 
Board (26-5144, 25~1010 or 25-1015). 26-1197 ...... 99.95 

Deluxe Joystick 

2995 

Get Quicker and 
Easier Cursor Control 

You can feel the difference. Patented stick mechanism for more 
accurate cursor cootrol and quicker response. Select "spring
centering" or "free-floating" operation. 26-3012 . .... 29.95 

Instructional and Reference Books for BASIC programming by Dr. David Lien, author of our 
famous Model I Owner's Manual. 

New! MS-DOS/CW-BASIC Reference Guides. Includes refer 25-1500 ... . .. . . .. . . .. .. .. . ... .... .. . . . • .... 19.95 
ence materials for MS-DOS and CW-BASIC 2.11 and 3.20. The Complete Guide . to the Tandy 1000. An extremely thor
25-1508 .. ..... .. ... . ... .. .. . ... . ... . . . . . . . . 29.95 
 ough examination of the power of our most popular computer. 
MS-DOS: The Basics. Explains the basics of the MS-DOS sys Covers basic operations, software options, compatibility issues, 
tem, its functions and possibilities . mastering MS-DOS, hardware, expansions and more. 
25-1506 .. ..... . . ..... . ... ...... .. .. . . ... .. . . 7.95 25-1505 . . ... ...... .. . ... ...... .. . . .. .. . . ... 14.95 
MS-DOS: Advanced Applications. Discusses working with files Tandy 1000 Programmer's Reference Manual. Documents all 
and devices, organizing your files, simplifying your work, con- BIOS subroutines and entry points for use in low-level 1.an
trolling the flow of data, personalizing your system, keeping guages . 25-1503 . .. . ...... .. . .... .... .. .... . . . 14.95 
your system healthy and "looking behind the scenes". Tandy 1000 Technical Reference Manual. Includes schematic 
25-1507 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 14.95 diagrams and theory ofoperation on the Tandy 1000 and option 
Learning BASIC for Tandy Computers. An excellent tutorial boards. 25-1504 . ..... .. .. .. .... .. ... ....... .. 29.95 

TCl0(1) Requires special software. (2) Requires RF modulator. (3) 640 x 200 with standard software. Hi-res modes require special software. (4) Graphics require 26-5140. (5) Requires 26-5140//5141. 



POWERFUL EXPANSION OPTIONS 

TCS-100 Tape Cartridge System 20 +zo..Megabyte Disk Cartridge System 

User-Installable Tandy 3000 Expansion Boards and Options 


20-Megabyte Hard Disk Card 

799°0 

• An Efficient New Way to Get Hard-Disk Storage 
• User-Installable Card Saves on Desk Space 

Get 20 megabytes of hard-disk storage on a user-installable 
card. Mounts in a 10" card slot on the Tandy 1000 or a 13" slot 
on the Tandy 1200, Tandy 3000 HL, IBM PC or PC compatible. 
Operates as either first or second hard disk and can run a second 
hard disk drive. Comes with a thorough installation manual and 
a diskette with special installation software. It's the easiest way 
yet to get hard-disk storage power! 25-1029 . . ..... 799.00 

External 10-Megabyte H ard Disk Drive 

Get 10 Million 

Characters of 

Data and Program 

Storage e r.. Ea 


,,,,,,,,,,,,,,,,,,,, J699°0 

Expand your Tandy lOOO's storage affordably. Add two to the 
Tandy 1000 or one to the Tandy 1000 HD for 20 megabytes of 
total system storage (Cable Kit and installation required' for 
secondary unit) . Requires Hard Disk Controller Board. 
25-1025 .. . .... . ........ . .. . ..... . ... . ..... 699.00 

1.2-Meg. Floppy Disk Kit. High-performance, high-capacity 
floppy disk drive. Store 1.2 megabytes ofdata. Can also read and 
write 360K disks . 25-4050 ... .. . .... . .. . .... . . . 299.95 
360K Floppy Disk Kit. 25-4051 .. . .. .. ... ....... 199.95 
New Low Price! Hard Disk Cqntroller. Lets you add an internal 
20-megabyte hard disk. Was $499 in Cat. RSC-16. 
25-4060 .. . .. . ... .. .... . . . . . . .... .. .. ... .. 399.95* 
20-Megabyte Hard Disk Kit. Use with Tandy 3000 HD to 
increase internal storage by 20 meg. Or combine with Control
ler above to convert a 3000 to a 3000 HD. 
25-4062 .......... . ... . .. . .. . .. .. . . ... .. .. 799.00* 
External Hard Disk Cable Kit. 25-4063 . ... . ..... 59.95* 
New! Memory Expansion Board. Add up to 2 megabytes of 
memory to your Tandy 3000. Comes with lMB of memory. In 
MS-DOS, use VDISK to set aside portions of your computer's 
RAM memory that 1simulate disk storage. Use board for more 
efficient operations using XENIX System V operating system. 
25-4030 ..... . .. .. .......... . . ... .... .... . . 499.95 
New! 4-User Board. Adding this· multiuser board to your Tandy 
3000 computer'enables it to support up to four serial devices 

operating at 9600 baud. For use with the XENIX System V 
operating system. The board uses a Z80 controller for greater 
speed. 25-4031 . .. .. .. .. ... . . .. ............ . . 299.95 

80287 Math Co-Processor. Add to your Tandy 3000 to perform 
one set of functions while the co-processor simultaneously 
performs highly accurate mathematical calculations (arithme
tic, trigonometric operations and logarithmic functions) at high 
speed. Programs must be specifically written for this option. 
25-4033 . . . . . .... .. .... . ... .. . ... . ... . ..... 399.95 

Tandy 1000/1200/3000 Serial Parallel Adapter. Add a second 
serial/parallel adapter to connect a second printer or increase 
your communications capability with an additional modem. 
25-4034 .......... ... . .... .. . . . .. .... ...... 169.95 

10-Megabyte Disk Cartridge System Interface Kit. For Tandy 
1000/1200/3000. 25-3022 . . .. . ..... .. .... .. ... 199.95* 

New! 20-Megabyte Disk Cartridge Interface Kit. For Tandy 
1000/1200/3000. 25-4081 . . . . .... .. ....... . . ·-· 149.95* 

New! Universal Disk Cartridge System Interface Kit for Tandy 
2000. 26-5147 . . . . ..... ... ..... ... . .. . . .. . . 199.95* 

Backup Your Data on Tape 

1999°0 

Now you can get reliable hard-disk backup on tape (backup 10 
megabytes in as little as 6 minutes). Uses standard 1/4 11 car
tridges (one included) for over 48 megabytes ofarchival storage. 
Powerful fil e-by-file backup/restore function . Select single fil es, 
groups of fil es or all files . Select fil es based on globals, wild 
cards, files modified since last backup, fil e creation data, direc
tory structure and more. Features three heads-read, write and 
erase-for one-pass backup with immediate read-after-write 
verification. Requires Interface Kit (below) U.L. listed AC. 
25-3020 . . . . . . . ...... .. .......... . ... .... . 1999.00 
Tandy 1000/1200/3000 Interface Kit. Includes software and 
cables for fil e-by-file or mirror-image backup. Kit also supports 
IBM PC and PC-compatible computers . 25-3021 .. . 149.95 
1/4 

11 Data Tape Cartridge. 26-1391 .... .... .... ... 34.95 

3499°0 


Depend on a Disk Cartridge System instead of a hard disk for 
speed, reliabiHty, expandability, sec:urity and transportabiiity. 
The DCS consists of one or two dnves and high-performance 
cartridges. Because cartridges are removable, you can store an 
unlimited amount of data. You can easily back up your conven
tional hard-disk system. Requires Interface Kit (below). 
New! 20 + 20-Megabyte DCS. 25-4066 . . . . . ..... 3499.00 
New! 20-Megabyte 51/4" Internal DCS. (Available 9/30/86.) 
25-4064 . . . . ..... . ... ... ........ . . .. .... . . 1799.00 
10-Megabyte DCS. 26-1245 .. . .. .. .... . ...... . 2195.00 
Secondary DCS . Add a IO-megabyte disk kit "to create a 
10 +IO-megabyte system. 26-1246 . . ....... . .... 999.00* 
New! 8" 20-Megabyte Cartridge. 26-220 ... .. .... 119.95 
New! 5 1/ 4 

11 20-Megabyte Cartridge. 26-221 .. . .. . . . . 84.95 
New Low Price! 10-Megabyte Cartridge. Was $89.95 in Cat. 
RSC-16. 26-1372 .. .. ............. . .. . .... . . . . 79.95 

*Installation Recommended. Not Included. TCll 



UPGRADE & EXPANSION OPTIONS 


Add a Disk Drive to Your System 
Low As 27995 

$20 Per Month* 

31/2" 720K External Disk Drive. Gives twice the storage of a 
51/4" disk drive and uses smaller, more durable diskettes. Spe
cial features in the Tandy 1000 EX allow you to store programs 
on this disk drive and load them directly. 25-1061 .. 279.95 

51/4" 360K External Disk Drive. Makes backing up diskettes 
much easier! Also very useful for personal productivity applica
tions. 25-1060 .. . .... .. . ....... . . . . . ...... . . 249.95 

Tandy 1000 Disk Drive Kit. Provides an additional 360K of disk 
storage. Mounts internally. Installation recommended (not in
cluded) . 25-1005 . . .... . .. . .. . . . . .. . ... . .. . .. 199.95 

Tandy 1000/1200/3000 Expansion 
Digi,Mouse 
Plugs in for easy cursor movement in graphics programs, as well 
as other applications. 26-1197 ...... . ......... . .. 99.95 

New! Memory PLUS Expansion Adapter 
Expands your Tandy 1000 EX to 384K and adds DMA circuit to 
speed up computer operations. Sockets allow you to expand 
another 256K. Also provides connectors for addition of two 
PLUS Upgrade Boards. 25-1062 ................ 129.95 

New Low Price! Memory PLUS Expansion Board 
Provides DMA and an additional 256K of memory-bringing 
your 128K Tandy 1000 to 384K. Add the 256K RAM Kit for a 
full 640K. PLUS Expansion Board (RS-232 or Mouse) can be 
plugged into a special connector, saving a slot for other applica
tions. Was $319.95 in RSC-16. 25-1011 . ... . ...... 179.95 

New Low Price! 256K Parity Memory Kit 
Add 256K of memory to your Tandy 1000, 1200 or 3000. Was 
$219.95 in RSC-16. 25-3062 . . .... .. ........... 129.95 

New Low Price! Memory Expansion Board 
Uses an expansion slot to upgrade a 256K Tandy 1200 to 384K 
or a 384K Tandy 1000 to 512K. Also provides sockets for an 
addi tional 128K. For Tandy 1000/1200/PC/Compatibles. Was 
$199.95 in RSC-16. 25-1009 . . ...... . . ... . . .. . . 129.95 
New Low Price! 128K RAM Upgrade Kit 
Use to upgrade your Tandy 1000 from 256K to 384K or from 
512K to 640K. Was $129.95 in RSC-16. 26-5162 .... 99.95 

New! 8087 Math Co,Processor 
For Tandy 1000 (25-lOOOA or 25-lOOlA only), and 1200. In
crease throughput up to 10 times with software that supports a 
co-processor. Supported by many CAD and spreadsheet pro
grams and many more. 25-1012 .. . . . .. . ..... .... 229.95 
TCl2 

Digi,Mouse Controller/Calendar Board 
Dual-purpose board includes controller for Digi-Mouse™· and 
perpetual time/date. Never have to enter time and date again . 
For Tandy 1000/1200 only. 25-1010 .... . ... ... ... 99.95 

New Low Price! 1200,Baud PC Modem 
An auto-dial/auto-answer modem for the Tandy 1000/1200/ 
3000, the IBM PC and PC compatibles. Features powerful 
automatic dialer commands that are compatible with virtually 
all communications software. Hayes® compatible. Switchable 
1200/300-baud operation. FCC registered. Was $299.95 in 
RSC-16. 25-1013 ........ .. . ... . ...... .... ... 199.95 

New! Dual Display Graphics Adapter 
Combines the function of3 boards in one. Uses VM-3 and CM
10 monitors. Displays up to 640 x 200 in 16 colors with special 
software. Features Hercules-compatible graphics mode for use 
with VM-3 monitor. 25-3045 . ... ... ......... . .. 249.95 

Deluxe Text Display Adapter 
Allows your Tandy 1000, 1200 or 3000 to display text on the 
VM-1 Monochrome Monitor or CM-1 Color Monitor. 
25-3046 . . . . ............................... 249.95 

New Low Price! Deluxe Graphics Display Adapter 
Allows your Tandy 1200 or 3000 to display high-resolution 
graphics (640 x 400) on the CM-1 or VM-1. Was $499.95 in 
RSC-16. 25-3047 .... ......... .... ... ... .. . .. 399.95 

Hard Disk Controller Board 
Allows you to add hard disk drives for up to 70 million charac
ters of storage for data and programs. Compatible with most 
Tandy 1000 software-most programs transfer directly to hard 
disk. Includes cable for use with our 10, 15 or 35-Megabyte 
Hard Disks. 25-1007 .. . .. . .. .......... . .. .. . . 299.95 

PLUS Upgrade Boards 
These boards are specially designed for use with the Tandy 1000 

EX or our Memory PLUS Expansion Board. You can also use 

them with the Tandy 1000 SX or any other PC compatible with 

the PLUS Upgrade Adapter Board. All PLUS Upgrade Boards 

are user installable with just a few simple tools. 


New Low Price! PLUS RS,232C Option Card 

Lets yo ur computer talk with other computers and access na

tional information services, when combined with communica

tions software and external modem. Use with high-speed 

modems or serial plotters and printers. Was $99.95 in RSC-16 . 

25-1014 ........ .. .. . . . ... .. . . . . . .... ... ... . 79.95 


PLUS Digi,Mouse Controller/Calendar Board 

Dual purpose-includes controller for Digi-Mouse"' and a per

petual time/elate clock. You'll never have to enter time and date 

again! 25-1015 . .. .. . ..... . . . ... ... ........... 99.95 


New! PLUS 300 Baud PC Modem 

Great for use with the DeskMate and on-line services such as 

Compuserve, Dow-Jones and more! Switchable Tandy/Hayes® 

compatible modes. Connects directly to modular phone jack. 

FCC registered. Cable included. 

25-1017 (Avail. 12/30/86) .. . .... . . . . . ... . .. ... .. 99.95 


New! PLUS 1200 Baud PC Modem 

Hayes"' compatibility lets you run the most popular communi

c.ations softwar~ at higher speeds- reducing the cost of on-line 

time. FCC registered. 25-1018 . . ....... .. . . . .. . 199.95 


New! PLUS Network 4 lnterface 
Use the Tandy 1000 EX as a low cost system in an educational 
~etwork. See network section on page 35 for more information. 

5-1019 ........ . ... ... ' ... . . . .. . .......... 299.95 

PLUS Upgrade Adapter Board 
Allows you to use PLUS Upgrade Boards in a standard PC card 
slot. 25-1016 ..... .. . . .. . . ... .. . ... . .. .... ... 14.95 



NEW EXPRESS ORDER HARDWARE 

Choose From a Variety of Options 

Expand your compute r system with th e latest technol ogy! 
Pages 13, 14 and 15 feature special expansion boards and other 
hardware enhancements that are avail able through our excl u
sive Express Order Hardware se1-vice . These expansion options 
are performance proven, and professionall y supported by the 
independent manufacturers (see page 15). Express Order items 
can be ordered at any Radio Shack Compute r Center, store or 
participating deale r. Orders are transmitted elec tronicall y and 
shipped the next business clay for super-fas t service. 

AST Research 
5251/11 '". Attach PC 's and compatibles directly to an IBM 

System 3X. Allows your PC to emulate IBM 5151 Model 11 

terminals without change. 90-2050 ... .... . . ... . . 895.00 


5251/12. For remote IBM System 3X communication s. Pack

age allows your PC to emulate an IBM 5251 Model 12 Te rminal. 

90-2044 ... ......... ... ... . .. ... ..... . ..... 790.00 


3270 Coax™. Allows your PC to fun ction as 3278/79 terminal via 

standard coaxial cable connecti ons. 90-2029 . .. ... 1145.00 


3780™. Allows your PC to emulate IBM 's 2770, 2780, 3741 and 

3780 terminals. 90-2049 ....... . . .. ...... . . ... 895 .00 


SNA and BSC. Complete hardware/software solutions provid

ing full IBM 3270 terminal emulation. 

SNA. 90-2038 ... . . .... ............ .. . . .. .. .. 895.00 

BSC. 90-2030 . . ... .. . . . .... . . . ....... .... . .. 695.00 


PCOX'". Low cos t, direct coax ial so luti on, integrates your PC 

into an ex isting mainframe/controll er e nvironment for reli able 

3270 communications. 

90-2039 . . .......... . . .. .... .. ... .. . .. ..... 995.00 


SIX PAK PREMIUM'". With 512K memory. Expanded memory 

with multifunction capabi liti es. Includes DESQview. 

90-2054 . .... . . .................. .. .. . ... .. 595.00 


RAMpage'". Enhanced Memory Speci fi cation combined with 

DESQview. Up to 2 megabytes of memory. 

For PC and XT (with 256K). 90-2052 ... ... .. .... 395 .00 

For AT (with 512K). 90-2053 ...... ...... . . .. .. . 795.00 


Advantage'". For the PC-AT and compatibles. Offe rs up to 3 

megabytes of memory, 2 serial ports, parallel port and game 

adapter port. 90-2051 . ..... . . . ...... . ....... ..595.00 


STB 
Memory Companion/PC'". STB's Memory Companion/PC o f~ 
fers bank switching capability for th e Tandy 1200/3000 and th e 
IBM PC, XT, AT and compatible systems . The board provides 
up to 2 megabytes of memory for software programs using th e 
Lotus/Intel/Microsoft Expanded Memory Specifi cati on. 
90-2027 . . ..... . ...... .. ...... . ...... . ... . . 520.00 

EGA Plus'". Tandy 1200/3000 and IBM compatibl e. Incorpo
rates an Enhanced Graphics Adap te r, Graphics Memory Expan
sion Card, Graphics Memory Module Kit and Parallel Print 
Adapter on a single video board . 90-2025 . .. . . .... 499.95 

Chauffeur'". Tandy 1200/3000 compatible. Displays IBM _color/ 
graphics software in a fu ll -screen format, without any software 
modifications. Colors are converted to a 16-level grey scale. 
90-2026 ....... ... . . .. ....... . ... .. .. ...... 395.00 

Grande Byte'". Offers a variety of memory expansion sizes for 
th e Tandy 1200/3000 an d the IBM AT. Provides up to 2.5 
megabytes of ex tra memory for RAM disks, multitasking pro
grams or multiuser operating systems. 90-2028 ..... 495.00 

Rio PLUS II'". A multifunction board wi th an array of fun ctions 
fo r th e Thncly 1200 and 3000. Access up to 576K of additional 
memory by using all of th e memory expansions. Other features 
include a Para ll el Printe r Port, one Standard and one Optional 
Se rial Port, Clock/Cal endar and Optional Game Port. 
90-2072 . .. . . . . .. . . ...... .. . ... ... .. . .. .... 395.00 

SUPER VO II. Provides four I/O fun ctions for the Tandy 1200 
and IBM XT an d IBM Portabl e. The SUPER I/O II offers a 
paral lel port, serial port, game port and clock/calendar. Comes 
with user's manual. 90-2071 ... .. ... . ... . . .. ... 195.00 

Quad ram 
QuadEGA + '" . Four PC display standards in one high resolu

tion color graph ics board. Perfect for the Tandy 1200/3000, 

IBM® PC, PC/XT and AT. Get 640 x 350-resolution graphi cs in 

16 colors (choice of 64) , 720 x 348 in color and monochrome 

software, 320 x 200 medium-resolution or 640 x 200 high

resolu tion graphi cs (16 out of 16 colors). 90-2045 . .. 595.00 


Quadport-AT'" Expansion Kit . Dramaticall y increases the 

power of your Tandy 3000 or IBM PC/AT by adding four serial 

communicat ions ports to th e Quaclport-AT. These ports le t you 

acid stations in a multiuser environment or peripherals. 

90-2046 .. ...... .. .. . . .. . ........ . . .. . ..... 595.00 


Liberty'" AT. F rees your Tandy 3000 from th e drawbacks of the 

640K PC-DOS limit. Libe rty AT is built around the Lotus/Intel/ 

Microsoft Expanded Memory Specifi cation. 

90-204 7 . ................... ... ...... .... . .. 595.00 


AT Memory Expansion. Expans ion kit delivers two acid-on 

daughter cards for th e Quaclboarcl-AT and the Liberty-AT. 

90-2048 . ....... .. ...... . .. .... ........ .... 285.00 


Tee mar 
Phonegate 2400. 1~rncly 1200/3000-compatible 2400 baud mo
dem th at can be installed in a single slot. With simple com
mands yo u may communicate with other computers and send 
fil es and messages reliably. 90-2031 . ... ..... . .... 695.00 

5251111 Emulator'". All ows you to use your Tandy 1200/3 000, 
IBM PC, XT or AT as an IBM 5251/11 , 5291 or 5292 Model 1. 
Your computer can communi cate with an IBM System 34/36/38 
computer. In addition to two host sessions, you can use your PC 
as a regular computer. 90-2034 . ..... . . ... ..... . 795.00 

Maestro AT'". Maestro is a powerful multifun ction board for 
you r Tandy 3000 or IBM Personal Computer AT, con taining a 
parall el port, serial port and up to 2.5 megabytes of memory. 
Comes with 640K of memory. Adels up to 2.5 megabytes of 
memory. Easy to install. 90-2032 ..... . .. . . . ..... 795.00 

640 Plus'". Give yo ur Tandy 1200/3000 or IBM PC, XT or AT 
new power, th e ab ility to create spreadsheets, data bases and 
fil es of unprecedented size. Install up to four 640 Plus boards 
for a total of 8 megabytes of memory! 90-2033 .. . . . 475.00 

MegaFunction'". For the Tandy 1200/3000. MegaFunction com
bines the standard multifunction capabiliti es with a 1.25 mega
byte HAM di sk, an auxiliary power supply, parallel printer port, 
s~rial port and a clock/calendar. 90-2036 . ... . .... . 895.00 

7 C 3780 SNA BSC PCOX SIX PAK PREMIUM RAMpage and AdvantagerfM AST Research . Memory Companion/PC, EGA Plus , Chauffeur, Grande Byte, Rio ~T~s1 G ~~~ ~~~~~·176 !~~~TB . Q~adEGA .+ , 6uadport-AT Expansion Kit, Liberty-AT, AT-Memory Expansion BoardrfM Quad ram. Phonegate 2400, 5251111 Emulator, Maestro AT, 640 Plus 
and MegaFunctionrrM Tecmar. 
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MORE EXPRESS ORDER HARDWARE 

Captain'". A complete multifunction board that adds up to 
384KB system memory, parallel printer port, serial port and 
clock/calendar. The basic add-on for your Tandy 1200/3000, 
IBM PC or compatible computer. Comes with bonus software 
package from Tecmar. 90-2037 .. ... .. . . . .. .. . .. . 589.00 

Q60AT™. A half-height internally mounted tape backup unit for 
your Tandy 1200/3000 or IBM PC. Protects you from data loss 
should your hard disk fail. User- fri endl y menus guide you 
through the program. 90-2035 .. . . . ..... . .... . . 1695.00 

Key Tronic 
Key Tronic Keyboard 5151. Improves the use of your IBM PC, 
XT or AT Personal Coml?uter. Incorporates keytop and layout 
changes, as well as other features, for greater fl exibility and user 
convenience. 
Tandy 1200. 90-2041 ... ... .. .. .. ........ . ... . 248.00 
Tandy 3000. 90-2040 .... .. ... ... .... . . . .. ... . 248.00 

Key Tronic Touchpad. A real technological breakthrough in 
keyboard design. You get a Mouse, Digiti zing Table t, program
mable fun ction keys and Cursor Pad- all encompassed in an 
AT-style keyboard. 90-2042 . . .... .. ... . .. .... .. 418.00 

Key Tronic Keyboard 5150. Replacement keyboard fo r th e 
Tandy 1200. 90-2043 . . . . . ... .. .... ......... .. 149.00 

Kurta 
Series ONE Tablet'". Tandy 1200/3000 compatibl e. Th e 
microprocessor-based table t offers switch selectable output for
mats, multiple operating modes , downloading from the host 
and a programmable menu for ease of use. 
90-2000 ..... .. . . .. . . . .... . .... . ........ . . . 795.00 

Series TWO Tablet. Tandy 1200/3000 compatible. High 
resolution tablet digitizer provides origi n set capability, as well 
as au tomatic skew correction . Resolu tion is up to 1000 PP! with 
an accuracy of approximately .025" . 90-2001 .. ... 1085.00 

Three-Button Cursor. 90-2002 .. . .. . . .. . . ....... 125.00 


Irwin 
Model 110 Tape Backup'". IO-megabyte tape backup system 
provides unparalleled fl exibility. 90-2062 .. ... ... . . 699.00 

Model 125AT Tape Backup. 20-megabyte high-speed tape 
backup system. 5 1/4 

11
, SOOK bit data transfe r rate. 

90-2061 ... ....... .. . . . . ......... . ... . .. . . . 850.00 

Tall grass 
Tallgrass TG-1020i Tape Backup'". 20-megabyte half-height 
5 1/4 

11 au tomatic tape backup system. Internal. 
90-2063 ... ........ ........ . . ... . .......... 995.00 

Tallgrass TG-201 Oe Tape Backup. External tape backup system. 
90-2064 ... ...... .. . . . . .... . . . . .. . . ... . ... 1295.00 

Archive 
Fastape™ Streaming Tape Drive. 1/ .111 streaming tape drive, 20 
MB capacity. Housed in rugged cabine t. . 
90-2059 ............ . .... .. . . .. ... ........ 1195.00 

Scorpion 5 1/4 
11 Tape Drive. High performance drive, yet takes up 

no more space than a flopp y disk. Ideal solution for tape backup. 
90-2060 . . . . ... .. . ...... . . ....... . ...... .. 1195.00 

Sigma 
Color 400™. All ows your Tandy 1200/3000 to display high
resolution graphics (640 x 400) non-interlaced in 16 colors us
ing the CM-1 monitor. CGA/AutoCAD compatible . Comes with 
PC Paintbrush . 90-2073 . .. ... . . .... .. . . .. ... . . 695.00 

PC Technologies 
286 Express'" Accelerator Card . Full featured, half-slot accel
erator card. Compatible with the Tandy 1200 and the IBM PC 
and PC/XT. Replaces the CPU with an 80286 microprocessor, 
faster th an the one in the AT. Your software will run two to six 
times faster. 90-2065 . ..... .. ....... .... ... . .. 599.00 

Orchid Technology 
CramRAM™. Get l megabyte (expandable to 2) of RAM pack
aged in a half-l ength card. Bring your Tandy 1200 up to 640K 
and get Lotus/Intel Expanded Memory Specification-all with 
the same board! 
90-2066 .. . . . . . . .... ...... ....... . . . . .. . ... 645.00 

Conquest'" Multifunction Board. Supports the Tandy 1200, 
IBM PC and compatibles . Effectively replaces three ordinary 
expansion boards with a multifunc tion board, an expanded 
Memory board and a PCnet board-all in one! Multiple boards 
expand you r memory to 8 megabytes. 
90-2075 . .. . .. . .... .. ... ... .. ... .. . ....... . 395.00 

Western Digital 
Filecard 20™. An easy- to-install 20 megabyte hard disk 
mounted on a single controll er card. Allows your computer to 
remain configured with two flopp y drives fo r greater fl exibility. 
90-2080 . .... .... .. . .. ... . . .. .. . .... .... . .. 895 .00 

Ven.:fel 
2400-Baud Half-Card PC Modem. An ultra-high performance 
internal modem for the Tandy 1000/1200/3000 and IBM PC/ 
XT/Compatibles . Features au to-dial/auto-answer, 2 telephone 
jacks, call progress reporting (BUSY, NO ANSWER, ETC) and 
test modes. FCC registered. 
90-2067 ............ . ... . .... ....... ....... 695.00 

Natural Micro Systems 
Watson Voice Management System'". An integrated modem 
that puts the "voice" in voi ce/data comm unication s. Includes 
voice mail system, electroni c telephone database, au to/dial, 
calendar, remote editing and more. 
90-2082 .. ........ .. ......... .. . ...... . .... 498.00 

Watson-VIS Software. An upgrade software that turns Watson 
into a vo ice in formation system. Perfect for customer messages, 
orders afte r business hours, polling, telemarketing and more. 
90-2083 . ........... . .................. .... 298.00 

Tele byte 
Shorthaul Modem'". Modem/line d ri ver for linking any RS-232
based devices . Up to 19.2K baud, fu ll dupl ex. 
90-2004 ..... . . .. . ....... .... ... . ... . ...... 125.00 

RS-232 to Phone Plug Converter. Convert RS-232 to modular 
phone connector. 
HOST. 90-2005 . ...... . . . . .. .... . ... .. . ...... 29.95 
TERMINAL. 90-2006 ....... ... .. .. .... .... .. . 29.95 

Caplain and Q60AT/TM Tecmar. Key Tronic Keyboard 5151, KeyTronic Touchpad and Key Tronic Keyboard/TM Key Tronic. Series ONE Table!, Series TWO Tablet and Three Button Cursor/TM 
Kurta. Model 110 Tape Backup and Model 125-AT Tape Backup/TM Irwin . Tallgrass 1020i and 2010e Tape Backup/TM Tallgrass . Fastape and Scorpion/TM Archive. Color 400/TM Sigma 
Designs. 286 Express/TM PC Technologies. CramRAM and Conquest/TM Orchid Technology. Filecard 20/TM Western Digital. 2400-Baud Half-Card PC Modem/TM Ven-Tel. Watson Voice 
Management and Watson-VIS Software/TM Natural Micro Systems. Shorthaul Modem, RS-232 Converter/TM Telebyte. 
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MORE EXPRESS ORDER HARDWARE 

Information Technologies, Inc. 

Linkup System XT™. Linkup XT is a full perform ance commu
nications plug-in board (short board) allowing high-sp~ed (up to 
19.2K bps) communications with a wide vari ety of host systems 
or other personal computers. Includes SDLC, HDLC, BSC and 
asynchronous protocol support, programmable software timer 
installation manual and hardware diagnostic utility software'. 
For the Tandy 1000/1200/3000. 90-2010 . ... . . . ·. . . 395.00 

Linkup System XT SNA 3270. Emulates REMOTE 3270 di s
play station using SNA/SDLC protocol. Supports switched or 
leased line, on-line trace and error logging, RS-232C modem 
interface, full or half dupl ex. For the Tandy 1000/1200/3000. 
90-2011 ... .. . . ... ...... . ........... .. ... .. 390.00 

Linkup System XT BSC 3270. Emulates REMOTE 3270 dis
play station using BSC protocol. Supports switched or leased 
line, on-line trace and error logging, RS-232 C modem inte r
face, full or half dupl ex. For the Tandy 1000/1200/3000. 
90-2012 . ... ........ . .. .. .... . . ...... ..... . 390.00 

Linkup System XT BSC 3780. Emulates REMOTE 3780 or 
2780 RJE Display Station. For the Tandy 1000/1200/3000. 
90-2014 ... . ............. .. ... . . . ... . ...... 390. 00 

Linkup System One. Linkup is a high-performance, cos t
effective data communications product for the Tandy 1200/ 
3000 that allows high-speed (up to 64K bps) communications 
with a wide varie ty of host systems or other personal computers. 
Includes communications co-processor, effi cient shared RAM 
memory interface to bus, SDLC, HDLC, BSC and asynchro
nous protocol support, programmable real-time clock, calen
dar, software tim e r, in sta llati o n manual and hardware 
diagnostic utility software. 90-2015 .............. 605.00 

Unkup System One SNA 3270. Emulates REMOTE 3270 dis
play station using BSC protocol. Supports switched or leased 
line, on-line trace and error logging, RS-232 C modem inte r
face, full or half dupl ex. Includes Linkup ATERM, ABLOCK, 
VT 52/100. For the Tandy 1200/3000. 90-2016 .. . .. 390.00 

Linkup System One BSC 3270. Emulates REMOTE 3270 di s
play station using BSC protocol. Supports switched or leased 
line, on-line trace and error logging, RS-232 C modem inte r
face, full or half dupl ex. Includes Linkup ATERM, ABLOCK, 
VT 52/100. For the Tandy 1200/3000. 90-2017 ..... 390.00 

Linkup System One BSC 3780. Emulates REMOTE 3780 or 

3270 RJE display station. 90-2019 . . . .. .......... 390.00 


Linkup System Coax. Emulates LOCAL IBM 3278/9 Disp lay 
Station cabled via RG-62-A/U coax to an IBM 3274/6 Terminal 
Controll er or Sys tem 360/370/30xx/43xx Host Communica
tions Controll e r. IRMA-compatible. Various fil e transfer sup
port including TSO, CMS and CICS support. BASIC language 
interface (and requisite sub routines) fo r File Transfer via 
BASIC programs . Utility programs for redefining default key
board and display attributes. Installation manual. Diagnostic 
software. For th e Tandy 1200/3000. 90-2020 . ...... 700.00 

National Instruments 
GPIB-PC 2000 CARD'". IEEE-488 interface transforms a 
Tandy 2000 into an instrumentation workstation with capability 
of controlling over 4000 diffe rent instruments. 
90-2021 ...... .. . . ... ..... ................. 795.00 

GPIB-PC DOS Software. Transform GPIB controller with co m
plete communications and bus management capabil ity. 
90-2022 .... . .... ....................... . .. 430.00 

Advanced Digital 
PC Slave'" . Actually a PC-compatible computer on a full-size 
card. L_e ts you run MS-DOS on a terminal sharing disk drives 
and pnnt~r only. Comes with 256K memory and operating 
svs tem software. 90-2081 . ..... ..... ... . . .... . 1090.00 

Warp Speed Computer Products 
Warp Speed'" Light Pen. Operates on e ither monochrome or 
co lor monito r. Includes fr ee drive r software for Tandy 
DeskMate®, Microsoft® Windows and a File Controller. 
For Tandy 1000. 90-2069 . ... ... ....... ... . . .. . 199.99 

For Tandy 1200. 90-2074 ................... . .. 199.99 


Lite Pen Company 
Light Pen. Stai nless steel pen includes software, featur ing 
sketch/draw/paint color graphics, backgammon, solitaire, world 
national maps, computer tu torials. Two-year warranty. 
For Tandy 1000. 90-2085 . ................ .. ... 179.95 

Fm· Tandy 1200. 90-2086 ............... . ...... 179.95 


PBJ Computer Products 
MFB-1000 Multifunction Board. Contains the three most 
needed fun cti ons on a single expansion card. The MFB-1000 
contains up to 128K (expandable to 512K) of RAM for the Tandy 
1000, a serial port, and a battery-backed real time clock/ 
calendar. 90-2078 .... . .... .... ..... . ......... 329.95 

X RAM'" Memory Expansion Board. Breaks the 640K barrier 
imposed by DOS and adds up to two me.gabytes o.f memory to 
your system . Includes 256K and a versatile RAMd1sk program. 
Intel/Lotus/Microsoft compatibl e. For Tandy 1000/1200. 
90-2079 . ... ... ... ... . . . ... .. .... ... .... .. . 299.95 

Upstart Corp. 
Colorblind'" . Combats many of the symptoms suffered by CRT 

users: eye strain , headaches, blurred vision, etc. Makes it easy to 

~witch video attributes (high intensity and color) without recon

figuring the software. Hun color software on a VM -4 monitor. 

Use with th e Tandy 1200/3000 or the IBM PC. 

90-2076 . .. .... ·........ .. ... . .. . ...... ...... 49.95 


Perma Power Electronics 
Color Commander'". Get more varie ty in you r color graph ics. 
Pushbutton color changes for business graphics, illustrations 
and word processing. Compatibl e with RGB monitors: CM-2, 
CM-4 and CM-10. 90-2077 ..................... 359.00 

Trionix: 
Trionix 8087 Adapter. Allows you to add a Math Co-Processor 
to your Tandy 1000 or Tandy 1000 HD. , which speeds up CAD 
and other applications by as much as 10 times . Requires special 
software. For 25-1000 and 25-1001 on ly. 8087 Math Co-
Processor sold separately. 90-2070 ... . ...... ..... 240.00 

Omnitel 
OmniPak'". Integrates all the communications needs of a Tandy 
1200/3000 or IBM PC into one versatile card. By combining a 
1200-baud modem with memory and expansion, OmniPak puts 
any _suit~b l y-e~uipped PC in the nation no furth er away than 
yom ke) boai cl. 90-2068 .......... .... . . ....... 549.00 

Important Express Order Hardware Notice 
Products offered in the Express Order Hardware program are 
supported directly by the hardware manufacturer. This in
cludes questions related to the use of the products, as well as 
repairs or maintenance. The manufacturer, not Radio Shack, 
is completely responsible for the warranty of the product. 

Linkup System XT, XT 3270 SNA, XT 3270 SSC, XT 3780 SSC, Linkup System One, System One 3270 SNA, System One 3270 SSC and System One 3780 SSCfTM Information Technologies, 
Inc. GPIS-PC 2000 CARD and GPIS-PC DOS SoftwarefTM National Instruments. PC SlavefTM Advanced Digital. Warp SpeedfTM Warp Speed Computer Products. MFS-1000fTM PBJ 
Computer Products. ColorblindfTM Upstart Corp. Color Commander/ TM Perma Power Electronics. 8087 AdapterfTM Trionix. OmniPakfTt.1 Omnitel. 

TCIS 



1000/1200/2000/3000 SOFTWARE 

The pis Series 

Choose from this famil y of software for extremely user-friendl y 
programs. Programs inte ract with each other so you only need 
to enter data once. 

pfs:file 
A very simple way to create and organ iz~ your own.business or 
personal filing system . Store, retrieve and review 111format10n m 
a frac tion of the time conventional filing takes. 
Tandy 1000/1200. 25-1140 ...... .. .. .. . .. . . . . .. 140.00 

pfs:report 
A powerful analysis tool that creates presentation-quali ty tabu
lar reports from sales, inventory and other data stored in pfs:fil e. 
Sort from any data category and calcul ate averages, totals, 
subtotals and more. 
Tandy 1000 25-1141 .. .. .... . . . .. .. ... .. .. ... . 125 .00 
Tandy 1200 25-3162 ....... . .. . . ..... ....... . . 125.00 


pfs:write 
Easily create reports, letters and memos with advanced editing 
features and page headings and footers , centered text, right or 
left justification and more. 
Tandy 1000/1200. 25-1142 ... . ... .. ..... . . . . ... 140.00 

pfs:graph 
Turn complex numerical data into easy-to-read graphs. Accepts 
data from pfs:fil e or from the keyboard. Displays and prints data 
iri bar, line or pie charts . Each chart can contain one to four 
graphs. Requires monochrome or color graphics. 
Tandy 1000/1200. 25-11 43 .. . . .. ...... ... .... .. 140.00 

pfs:plan 
Lets you organize a spreadshee t for planning, tracking, analyz
ing and reporting numeri cal data. You can even print a copy of 
your worksheet in a document produced with p/.~:write . 
Tandy 1000/1200. 25-1144 ........ ... . ... ...... 140.00 

Database Management 
Cornerstone 

A full-featured relational database system designed spec ificall y 

for non-programmers. Simply select menu options or complete 

forms to build complex databases, enter data and produce 

reports. The fl exibility lets yo u change virtually any aspect of 

your database at any time. Adel, delete or change Hies, llelcls, 

indexes, relationships or reports in seconds. Fields are variable

length, so you never need to de termin e fi eld lengths in advance. 

Requires 256K and two disk drives. 

Tandy 1000/1200/2000/3000. 26-5354 ...... .. .... 99.95 

dBASE II 

Powerful relational database management for easy manipul a

tion of data using English-like commands . You can acid, delete, 

edit, display and print your information. And yo u can change 

the fil e format at any time without re-ente ring data. Provides a 

maximum of65 ,535 records per database fil e and 1000 charac 

ters per record. Requires 256K. 

Tandy 1000/1200/2000/3000. 26-5352 . . .. ..... . . . 495.00 


dBASE Ill Plus 

An ideal data management system for people who don' t want to 

program, or a programming tool for those who prefer to create 

their own system. With our built-in Assistant, you'll be provided 
with new easy- to-use pull-clown menus for creating, using and 
modifying databases. Our new Screen Painter lets you create 
custom screens as your business dictates. The Advanced Query 
System le ts you build complex query reques ts just by selecting 
from pull-down menus. Finall y, th ere's a new Applications Gen
erator that creates enti re applicati ons programs wi th out pro
gramming! A new Data Catalog and more than 50 new 
commands and functions help streamline applications develop
ment. Requires 384K, 2 floppy drives or one fl oppy and one 
hard drive. LAN mode requires 384K and 3.1 DOS. 
Tandy 1200/3000. 25-3191 . . ... . .... ....... .... 695.00 

OFFIX 
Create " fil e fo lders" that can be stored and re trieved from " fil e 
cabinet drawers", create documents and forms for folders, and 
produce reports and form le tters _based on the contents of the 
fo lder. Requ ires 256K. 
Tandy 1000/1200 HD/2000. 26-5325 ... .. ..... . . .. 99.95 

Spreadsheet Analysis 
Microsoft Multiplan 
This popular " second-generation" spreadsheet lets you transfer 
information between worksheets automati call y. You can assign 
plain English names to any column , cell or area, vary individual 
column widths, center numbers and text within a column or 
align decimals. Sorting can be perform ed in alphabe ti cal or 
numeri cal order. Cell s can be set up individuall y, by row, col
umn, block-or globall y. Displays up to e ight windows on the 
screen. Includes on-line help . 
Tandy 1000/1200/2000/3000. 25-1163 ..... .... . . . 195.00 

Integrated Software 
DeskMate 
DeskMate is an easy-to-use, multifunctional software program 
that uses th e same commands throughout. The system uses the 
com puter's control keys, so there are no compli cated com
mands to memori ze. Each clay you'll be greeted by a menu that 
displays a calendar, appointment schedul e and a list of fil es 
stored for every fun ction. Choose from word process ing, 
spreadsheet analys is, electronic filing, telecommunicati ons, 
elec tronic mail and calendar/alarm. Telecom and Mail requi re 
modem. 
Tandy 1200 HD/IBM PC Compatibles. 25-3166 . ... 199.95 
DeskMate II 
Includes all the fea tures of DeskMate with the addition of a 
tas k-switching fea ture that allows th e user to alternate be tween 
DeskMate 11 and another program with a few keystrokes. 
Tandy 1000 SX. . ........ .. . .. ... . . Included with CPU 
Tandy 1000/2000. 25-11 64 (Avail. 10/15/86) ... .. ... 199.95 
Tandy 1200/PC Compatibles. 
25-3167 (Avail. 10115/86) ... . . . .. .. .. ... .. ... 199 .95 

Tandy 3000. . .. Included with MS-DOS (25-4103, $99.95) 

Personal DeskMate 
An easy-to-use, graphics-ori ented program with pull-clown 
menus and "dialogue boxes" for selec ting fun ctions. Includes 
Text, Worksheet, Filer, Calendar, Telecom and Paint, a graphic 
picture editor. A Phone Directory, Calcul ator and Notepad may 
be accessed any time. TELCOM requ ires a modem. 
Tandy 1000 EX. . .. . . .......... . .. lncluclecl with CPU 
Tandy 1000/1000 SX. 2q-11 65 (Avail. 10/15/86) ... . . 199.95 
Lotus 1-2-3 
An easy way to go from spreadsheet to graphics to information 
management-instantly! Change your spreadsheet data; then 
graph it in seconds. Search and sort data in your spreadshee t. 
"Macro" keys le t you substitute a si ngle keystroke for a long 
sequence. One keystroke brings you on-screen help . Features 
256 columns and 2048 rows in spreadsheet and 2000 records in 
database . Requi1·es 256K. 
Tandy 1000/1200/3000. 25-1145 . .. . . .. . .... . . .. . 495.00 
Tandy 2000. 26-5300 .. .. .. .... .. . .. . .. ... .. .. 495.00 
Framework II 
This program doesn't just process numbers-it processes ideas. 
Each operation is placed in a " frame" that separates it from the 
res t of th e program. Each frame is in an outline form, which you 
can rearrange or modify at any time. Justjot clown notes or ideas 
in one fram e, then create sub-frames for databases, spread
sheets, graphics and reports which relate to these ideas. 
Framework also utili zes a "desktop" format to view several 
operations at once on the screen. A special "zoom" function le ts 
you instantly expand any fram e to fill th e entire screen. Re 
quires 384K. 
Tandy 1200/3000. 25-3192 . . . .. . ... ... ... .. .. .. 695.00 

dBASE II, dBASE III and Framework II/TM Ashton-Tate. DeskMate/Registered TM Tandy Corporation. Lotus 1-2-3/TM Lotus Development Corp. Offix/TM TCl6 Emerging Technology. pfs:/TM Software Publishing Corporation. Personal DeskMate/TM Tandy Corp. Cornerstone/TM lnfocom. 



1000/1200/2000/3000 SOFTWARE 

Accounting 

Quartet 
A Tandy exclu ~ i ve ! Quartet includes four integrated accounting 
programs to give you the most up-to-date in fo rmation on your 
company's fin ancial health . Track your business records with 
programs for General Ledger, Accounts Receivable, Acco unts 
Payable and Payroll. Quarte t was designed fo r ease of use, fast 
data entry and on-line updating of ledger acco unts. Features a 
convenient search fun ction and automatic look-up of records. 
Quarte t provides easy access to invoices, bill s, paychecks, ex
pense checks and ledger transacti ons an d can create user
defin ed reports for customers, vendors, employees and items. 
Entri es are made only once. An y re lated data is automati call y 
updated to th e General Ledger. Since all Quarte t fun cti ons are 
integrated, there is no constant disk swapping as on many 
systems. Best of all , easy-to-read fo rm atted screens look much 
like the invoices, check registe rs and payroll registe rs you're 
already using. Quartet can be used to print user-form atted 
fin ancial statements with or without compari sons to previous 
years . Also prints invo ices, monthl y statements, payroll checks 
and expense checks. Includes well-defined audit trail. Uni fo rm
ity of fun ctions thro ughout the program makes Quarte t espe
ciall y easy to learn. Comes with sample data. Requires 256K 
and two disk drives or hard di sk. 
Tandy 1000/1200/2000/3000. 25-1146 .. . .... ..... 399.95 


Tandy 3000 XENIX Multiuser Software 
Powerful , fu ll y integrated multiuser software . See page 25 for 
full descriptions . 

General Ledger. 25-4301 . . ... .. . . . . . . . . .... .. 599.00 
Payroll. 25-4303 (Avail. 12/3 0/86) .. . .. . . ... . . . . . 699.00 
Accounts Receivable. 25-4304 .. . .. . .. . . ....... .599 .00 
Accounts Payable. 25-4305 .. .. . . . . . . .... ... .. 599.00 
Order Entry. 25-4307 .. ... . .. .. ... . ... . . . . ... 599.00 
Sales Analysis. 25-4308 ... .. . . . . . .. .. . . ... . . . 399.00 

Personal Accounting Software 
Finance Manager 
Helps you gain a be tte r understanding and control over you r 
personal and business fin ancial needs. Create ne t worth state 
ment and budgets, determine net profit, print checks, acco unt 
fo r taxes, monitor your income and expenses and analyze invest
ment opportunities. Automatic check printing and checkb ook 
reconciliation are both included. A search capability can be 
used to recall anv recorded transac ti on. All income and expense 
ac tivities can be entered into a budget that is automaticall y 
updated and represented graphicall y. All taxable transacti ons 
can be recorded and re tri eved late r for tax preparation. In 
cludes a program th at will turn your personal comp uter into a 
sophisticated fin ancial calculator. Calcul ates ne t present value, 
future values and loan amorti zati on schedul es. 
Tandy 1000/1200/3000. 25-1148 . . . . ..... . ... . . . . 99.95 

Managing Your Money 
Andrew Tobias' Managing Your Money is seven programs in one 
integrated, personal fin ancial management package. Managing 
Your Money serves as a reminder pad and a complete budget 
and checkbook program. It helps with tax estimation and can 
even print out your schedule D . The program evaluates your 
family's present li fe insuran~e needs and suggests how ~ou can 
11nprove your coverage. It rs a fin ancial calculator which can 
perform rental property analysis and finan cial planning. The 
sophisticated portfo lio manager handles as many real or hypo
theti cal stocks, bonds and options as you like, and can also 
manage collections such as wines, coins or paintings. And it's 
easy to use. Wherever you are in the program, just press the 
ESCape key fo r a HELP message. The HELP messages tell you 
how to work with the program and, where appropriate, also 
provide fin ancial guidance. 
Tandy 1000/1200/3000. 25-1159 ........... ... .. . 199.95 


Word Processing 
SCRIPSIT® 

Includes features of a dedicated word processor. Control-key 
fu nctions can be displayed on the screen for quick and easy 
reference. And the built-in spelling corrector and verifi er from 
Houghton-Miffin not only finds misspellings, but corrects them 
automaticall y. All ows merging with dBASE fil es. And of course 
you get the fea tures you've come to expec t . .with the name 
SCRIPSIT: global search fun ction , easy editing features, on 
screen format refe rence and more. Extremely easy to learn and 
use. Requires 256K and two di sk drives. 
Tandy 1200/3000. 25-3171 ....... . . .. . .. .... . .. 299.95 

Tandy 1000/2000. 25-1155 ........ .. . . . .... .. .. 299.95 

Tandy 3000 XENIX. Requires 640K. 
25-4213 (Avail. 9/30/86) . . .. .. . ... .. .. . ... .. .. . 499.00 
M icrosoft Word 3.0 
Acid our optional Digi-Mouse and move text and select com
mands without even using the keyboard! Word displays up to 
eight windows at once, so yo u can move text from one docu
ment to th e other with ease . Text is displayed in boldface, italics, 
underlin es, super and subscripts, small caps- all without any 
confusing symbols. Mo re information on th e various commands 
are di splayed by pressing a single " help" ke y. Use with our color 
monitor and enj oy color-coded text. Requires 256K. 
Tandy 1000/1200/3000. 25-11 62 . . . . .... ... . . .... 450.00 
Microsoft Word 
Tandy 2000. Ver. 1.0. Requires graphi cs. 26-53 14 ... 375.00 
liorneWord Plus 
No complicated commands to memorize, no hefty manuals to 
flip th rough! Home Word is so easy to use, adults or children can 
start wo rd processing almos t immediately! Instructi ons on cas 
sette tape and an easy- to-follow instruction manual take you 
through bas ic word processing fun ctions. And th e program 's 
identifiable icons make it a snap to print, edit , delete or move 
copy. Usi ng the built-in spelling dictionary, HomeWord Plus 
automati call y searches for misspelled or unkn own words. Cor
rect a mi sspelled word once and HomeWord Plus corrects it 
throughout the remainder of your text . HomeWord Plus in
cl udes 45,000 words, and yo u can acid up to 5000 more. 
Tandy 1000. 25-11 61 . . . .. . . . . . . .. . .. . .. .. . . . . . 69.95 


Graphics 
Micro Illustrator 
Draw beautiful pictures and designs on your computer. No 
programm ing experi ence needed-all commands are on the 
icon-driven menu.Just point to choose shapes, colors, patterns, 
special effects an brushes. Save your pictures on disk and 
create your own picture show. 
Tandy 1000. 25-11 20 .. . . .. .. .. . . . . . . . .. .. . . .. . 29.95 

VersaCAD Entry-Level 
A general-purpose design and drafting program that contains 
much of the power found in software five times the cost. Menu-
driven operation and plain-English prompts guide you through 
the program as you work . Productivity features include 10 
built-in primitive objects; ability to quickly group objects for 
collective manipulation; interactive editing (the object being 
worked on blinks on the screen and visually changes); total 
fl exibility of object attributes (color, linestyle, etc .) on any draw
ing level (attributes may be changed at any time with a function 
key); unlimited zoom; auto-dimensioning; inquiry about object 
locati ons, area, perimeter totals, etc. ; drawing aids, such as 
center marker and template lines; snap at any time to an object; 
grid intersection or user-defin ed spacing increments; output to 
pen plotter or graphics printe r wit~ user-defined plot specifica
tions; and automatic drawing recovery from error or power 
fa ilure. Includes written tutorial and introductory audio tape. 
Requires 256K, two disk drives, graphics monitor and Tandy 
GT-2000 digitizer. 
Tandy 1000/1200/2000. 26-5282 . ................. 399.95 

Finance Manager/TM Interactive Software. Homeward Plus/TM Sierra On-Line: Managing Your Money/TM Meca. Micro Illustrator/TM Island Graphics. TCl
Microsoft Word/TM Microsoft Corp. Quartet and SCRIPSIT/TM Tandy Corporation. VersaCAD /TM T & W Systems. 7 



TANDY 1000/1200/2000 SOFTWARE 

MS-DOS Languages and Communication 

Macro Assembler 

Assembies symbolic instructions into machine code. Supports 

an expanded set of conditional directives. 26-5252 . . . 99.95 


Lattice "C" 

Lattice C compiler is a fast , two-phase compil e r. 

26-5254 .. ..... .. ... .. ..... . . . .. . ... . .. . . .. 499.00 


FORTRAN Compiler 

From Microsoft. A subset of FORTRAN-77 for scientific and 

engineering applications. 26-5255 ..... ..... ... .. 349.95 


PASCAL Compiler 

From Microsoft. Compatible with th e ISO proposed standard. 

Generates machine code. 26-5256 . . . .. . ... . ..... 299.95 


COBOL Compiler 

Includes an editor, interactive debugger, CRT control and a 

single-pass compile r. 26-5257 .. ... ......... . . .. . 595.00 


OmniTerm 2 

Communicate with a mainframe or Tandy XENIX host as a 

VTlOO terminal, access information services, communi cate 

with other micros or auto-answer and fil e transfer in th e unat
tended mode. 25-1160 .. .. ...... . ....... . .. .. . 129.95 


Softerm 2000 

A commu ni cations and terminal -emulation program to access 

bulletin boards, information services and mainframes. Emu 

lates over 20 characte r and block-mode te rminals. Requires 

256K. 26-5261 .... . ... . ...... . . .. ... ... . .. .. 149.00 


T-1000 Protocol Converter 

Lets your computer or terminal access IBM host comp uters · 

using BSC, SNA/SDLC or Chann el Attachm ent Operat ions. 

Em ulates an IBM 3278-2 via d irec t type A coax con nec tion . 

Requires te rminal emulation software, such as Softerm 2000 

(26-5261 ). UL li sted. 2G-l l 69 . . .... ... ...... ... 995.00 


Tandy 2000 Communications 

BIS 3780 
Allows a Tandy 2000 to communicate with an IBM bisynchro
nous protocol host with any IBM S/360, S/370, 30XX and 43XX 
host or non-IBM hosts using standard IBM SN A/SD LC or IBM 
bisynchronous protocol. Your computer functions as a remote 
terminal on a Remote Job Entry (RJE) terminal. MS-Assembler 

~26~552~582) .1~~~ ~~ .r~:~'.r·e·d· i.f .~~~~ '.-~~~1~f'.~t'.r~~i~~ .i ~ .n~~g.~~ 

BIS 3270 
All ows a Tandy 2000 to communicate with a mainframe over 
point-to-point or multi-poi nt telephone lines (via a synchronous 
modem or modem eliminator) with any IBM S/360, S/370, 
30XX and 43XX host or non-IBM hosts using standard IBM 
SNA/SDLC or IBM bisynchronous protocol. Emulate an IBM 
3271/3274/3275/3276 display station and a 3284/3286 printer. 
26-5259 ... . ..... . . ......... .............. . 695.00 

CLE0-3270 Cluster Controller 
Emulate a remote IBM 3276-2 cluste r controlle r with an IBM 
3287 printer at tached (via a synchronous modem or modem 
eli minator). Your cluster can consist of up to four other comput
ers emulating IBM 3278 display stations. Requires 256K system 
and serial Expansion Board (26-5164). 26-5262 ..... 980.00 

Tandy 2000 Serial Expansion Board 
Co nnect your Tandy 2000 to a mainframe computer, or hook 
termina!s or additional se rial devices to the Tandy 2000. In
cludes four serial chan nels with con nectors. 
26-5164 .. ... . . . ..... ...... . .. .. ...... .. .. . 325.00 

Tandy 2000 Programmer's Reference Manual 
Contains information for assembly language programmers, in
cluding entry co nditions for MS-DOS. 26-5403 ..... . 19.95 

Tandy 2000 Hardware Reference Manual 
Introduces schematics and theory of operation for trouble
shooting, designing interfaces and more. 26-5404 .... 24.95 

Tandy 1000 Learning Programs 

Educational 

New! Robot Odyssey 
A science adventure for sharp teens and adults. Robotropolis is 
an underground city populated by robots that you must escape 
from. To unlock the secre t exit you must design fri endly robots , 
navigate invisible mazes, solve puzzles and sneak past sentries. 
25-1135 . . .. ... . ... .. ............ . . .. ....... 34.95 

New! Rocky's Boots 
Hailed as a software classic by th e New York Times the award 
winning Rocky's Boots helps develop ski ll s in logic:ll problem 
solvmg, abstract reaso ning, and creative thinking. The concepts 
of el_ectromc c1rcu1try, c ll'cu1t design and logic are explored in a 
mot1vatmg environment where p layers in vent machines to 
solve puzzles and win over 30 diffe rent games, including games 
they design themselves. By expe rim enting with simulated real
world electronic parts and "electrici ty," playe rs as yo ung as 9 
years old can learn basic compute r logic. 25-1139 ... 34.95 

New! Below The Root 
Based on Zi lph Snyder's recently publi shed Green-Sky l\-i logy, 
Below The Root combines the sto r,-building aspects of a tex t 
adventu re with hundreds of colorfu graphics . It also combines 
fast-paced excitement with a unique text menu-a first in th e 
fi eld of adven ture games. 25-1136 .... . . . .. .. . .... 29.95 

Wiz Type 
Your children learn to type words, sentences and paragraphs in 

a ~~une with th e characters from th e com ic strip "The Wi zard of 
lei ' . Twenty typmg levels to choose from. 25-1114 ... 34.95 

Typing Tutor III 
The fastest, most effec ti ve way to learn how to type on your 
comp uter. Featu res Le tte r Invaders'", the arcade game that 
sharpens your typing skills. Also runs on the Tandy 1200 HD, 
the IBM PC and PC compatible computers. 
25-1126 . ... . .. . .. . ... . . . .. .. . . . ..... ... .... 49.95 

Mastering the SAT 
Comprehensive and self~pacecl , th e program places emphasis 
on the principles involved in each qu estion an d its solution, as 
well as tes t-taking strategies . 25-1127 .. ... .. .. ... . 99.95 

The FUNdamentals 
A self-paced teaching program and manual designed to teach 
the new use r th e basics of operating computers in general and 
th e 11rndy 1000. ' 
Tandy 1000. 25-11 24 ........ . . . . .. . . .... .. .... 29.95 
Tandy 1000 SX. 25-11 66 .. . ... . ... ... .. . . . . . . .. 29.95 
Tandy 1000 EX. 25-1167 ..... . .. . . . ... ... . ..... 29.95 

Millionaire 
A remarkable simulation of th e real world of stock market 
investing. 26-5384 .. . . .. .. . . .... . .... .. ... .... 49.95 

The FUNdamentals/TM Digital Le.arning System. Mastering the SAT/TM CBS Software. Robot Odyssey and Rocky's Boots/TM The Learnin co. T in 
Tutor III/TM Simon & Schuster. W1z Type/TM Sierra On-Line. BIS 3270 and BIS 3780/TM Micro Integration. CLE0-3270 Cluster Controller/TMgPhone 1~ncg
Fortran .compiler, PASCAL Compiler and Macro Assembler/TM Microsoft Corp. Softerm 2000/TM Softronics. T-1000 Protocol Converter/TM Avatar Tech · 

TCl8 M1ll1ona1re/TM Blue Chip Software. Below the Root/TM Windham Class ics. · 



TANDY lOOOHOMESOFTWARE 

Games 

New! Star Flight 
Explore strange new worlds and new civili zation s. Boldl y go 
where no man has gone be fo re-then figure out how to com
municate with th e aliens you fin d th ere . A state-of-the-art ro le 
playing adventure set in outer space . Develop and play six 
characters: Captain, Science Officer, Navigator, Medical Offi
cer, Communications Office1~ and Ch ief Engineer. Explore over 
20 unique star systems, each displayed in stu nning graph ic 
detail. 25-1137 (Avail. 10/30/86) .. ... ......... . .. . 49 .95 
New! Rogue 
A coll ege classic, Rogue is so full of unpredic tab le monsters , 
ever-changing magic and hidden clangers th at it's never the 
same game twice. 25-11 34 .. . .... . ... .. ... .. .. .. 29.95 
New! Black Cauldron 
A Walt Disney 3-D an imated adventure game. You must find the 
Black Cauldron an d defeat th e fo rces of the wicked Horned 
King by destroying the cauldron 's magical powers. 
25-1133 (Avail. 9/30/86) .. . .... ... .......... . ... 34 .95 
New! Winnie The Pooh 
Walt Disney's Winnie The Pooh and hi s fri ends will capture 
your child 's imagi nation while developing necessary ski ll s and 
building knowledge. 25-1132 (Avail. 10/30/86) ... . .. 34.95 
Demon Attack 
Waves of winged demons are invading. Arm ed with laser can 
nons and missl es, you must defend your home from th e inter
planetary warriors. 25-1110 . .. ....... . ...... . . . . 29.95 
One-on-One 
Basketball superstars Larry Bird and Julius " D r. J ." Erving 
helped design this exciting simulati on game. Trv 360-degree 
slam clunks, turn-around jump shots , rebounding (or tip-ins and 
more. For one or two players. 25-1111 ... . . . .. .. . . 34 .95 
Pinball Construction Set 
Comes with fi ve built-in pinball machi nes, or choose from 32 
game parts to build you r own . 25-1112 .... .. ...... 34 .95 
Lode Runner 
To find th e stolen treasure, vou, th e Galac tic Commando, must 
run, jump, drill spec ial passages and ou tsmart the Bungeling 
guards if you 're to succeed. More than 150 game screens! 
25-1113 .. . .. . . . ... . ... . . .... .. . . .. . ........ 29.95 
BC's Quest for Tires 
An exciting act ion game featuring charac te rs from th e comic 
strip " BC" . Foll ow Thor as he zips aro und aboard his prehi s
toric unicycle trying to rescue th e Cute Chi ck from the hungry 
dinosaur. 25-1115 .... . ........ . . . ..... . ... . ... 34.95 

King's Quest 
Enter an adventurous world of three-dimensional graphics, 
sound and animated characte rs. Guide brave Sir Graham on his 
quest and return th e king's treasures! Diffe rent mysteri es and 
obstacles await you each tim e. 25-1117 .... . ..... . . 39.95 
Cutthroats 
Bv Infocom , the makers of Zork I. You 're th e chi ef d iver at a 
backwater island, working for some shady characters . Can you 
recover th e treasu re? Also runs on th e Tandy 2000, Tandy 1200 
HD, th e IBM PC and PC compatibles. 25-11 21 . . . . . 39.95 
Touchdown Football 
This is grid-iron ac ti on at its toughest and most exciting. Chal
lenge the computer opponent with your own run , pass, punt 
and kick strategies. Program your offe nse and defense as you 
like. 25-11 23 ......... . ... . ...... .. . . ... .. . . . 29.95 
Flight Simulator 
A real-ti me flight simulation program. The simulation considers 
35 important aircraft characteristics and includes an out-the
winclow three-dimensional dvnamic flight display and ex tensive 
flight controls. 
26-5379 . . . ... ... . . ......................... 49.95 

New! F-15 Strike Eagle 

A chall enging and exciting air combat from the modern elec

troni c cockp it! You'll fl y combat mi ssions, engage enem y air

c raft , and dest roy enemy gro und targe ts in the skies of 

Southeast Asia, Europe, an d th e Middle East. 

25-1125 . . . .. . . ... . . .. .. ... .. . . . . .... . .. .... 34.95 

New! Ghostbusters 

Based. on th e hit movie. Program features th e bouncy theme 

song from th e hit movie , voice synthesis and the ever-present 

clanger of The Marshmall ow Man. 25-1138 . ........ 34.95 

lnfocom Sampler 

The Sample r is th e perfect way to introduce yourself to the 

addictive pl easures of Infoco m. It contains portions of four 

diffe rent types of stories: Zork I, The Witness, Planetfall and 

Infidel. 25-1129 . . .. .. . .. . .. . . ... . ......... . . . . 7.95 

King's Quest II-Romancing the Throne 

Enter a strange and wonderful adven ture world as you guide 

King Graham on his quest to free his gueen-to-be from a jealous 

enchantress. Diffe rent mysteri es and obstacles await you each 

time you play. Also runs on the Tandy 1200 HD, th e IBM PC and 

PC compatibles. 25-11 28 ..... . .. . . .. . . . . ..... . .. 39.95 

Pipes 

Ario th e Plumber needs your help to bring water to the people 

of Gil ro y. Help him choose pipe from the factory, connect them 

t.o th e houses and ti e your new sys tem to the water suppl y. Be 
fru gal and plan your systems well , or you'll both e ncl up all wet. 
Levels of diffi cultv increase with th e number of houses in 
Gilroy. 25-1108 .'... .. ... ... . . .. . . . . ....... . .. 29.95 
Learning with Leeper 
Leeper will lead you r children through fo ur award-winning 
preschool games and help prepare them for reading, writing 
and math. Features shape matching, counting, eye-hand coor
din ation and creat ivity ski ll s. 25-1118 . . .... . .. . .. . 34.95 

Spinnaker Software 

Facemaker 

Helps children l~ecome comfortable with computer fundam en

ta ls by playing fun , simple games. Build an animated fac e by 

choos ing eyes, noses, ears and more. Helps improve concentra
tion. 25-1100 . . .. . . . ............ . . .. . ........ 29.95 

Kids on Keys 

Children learn with th e compute r keyboard as they identify 

numbers, le tte rs and words. A " picture edi tor" le ts kids change 

or create new pictures. 25-1101 ... ..... . ... . .. . . 29.95 

Kindercomp 

A se ri es of games for pre-schoole rs. Kids create colorful draw

ings, identify number sequences, create repeating word pat

terns, match le tters and numbers and more. 

25-1102 . .. . . ... ....... . . . ... . . .. ...... . . ... 29.95 

Fraction Fever 

Helps children develop an understanding of fractions. Kids hop 

an animated "pogo sti ck" to match the correct picture with the 

fraction shown on the screen. 25-1103 ....... . .... 29.95 


Alphabet Zoo 

Children learn to associate letters of the alphabet with the 

sounds th ey represent in two exciting maze games. Colorful 

pi ctures and music accompany th e program . 

25-1104 . . .. ... .. . .... .. . .. . ....... . . . . .. ... 34 .95 

Kidwriter 

Your children create th eir ve rv own storybook with colorful 

scenes, text and music. The picture-stories 'can be saved on disk 

and loaded again at a later time . 25-1105 . ...... ... 29.95 

Trains 

An economic simulat ion program. You're in charge of a rai lroad 

empire. It's up to you whe th er your business succeeds or fai ls. 

Make delive ri es, stav on schedul e and clear enough money to 

keep rolling. 25-1107 . ..... . . ...... . .. . .. .. . . .. 29.95 


Alphabet Zoo , Facemaker, Fraction Fever, Kids on Keys, Kindercomp, Kidwriter and TrainsfTM Spinnaker. B.C. 's Quest for Tires, King 's Quest I and II and 

Learning With LeeperfTM Sierra On-Line. Cutthroats and lnfocom SamplerfTM lnfocom. Demon Attack and Touchdown FootballfTM lmag1c. Flight 

SimulatorfTM Microsoft Corp. Lode RunnerfTM Broderbund . Star Flight , One-on-One and Pinball Construction Set/TM Electronic Arts. PipesfTM Activision. TCI" 

RoguefTM Epyx. GhostbustersfTM Columbia Pictures. F-15 Strike EaglefTM Microprose. .., 




POPULAR TANDY 2000 SOFTWARE 

Word Processing 

MultiMate 
Actually duplicates the features of dedicated word processors. 
It's packed with over 100 features and functions , most of which 
can be accessed with just one or two keystrokes. You can edit 
one documez-t while printing others and create form le tte rs and 
mailing lists. You can even create docum ents from the AS CII 
files of another program. Includes a spelling verifie r/correc tor 
from Houghton-Milllin containing over 77 ,000 words. Performs 
addition and subtraction on numerical data contained within 
your text. Includes a superb manual with training lessons to get 
you started in a hurry. 
Tandy 2000. 26-5330 ..... .. . .. ...... . . .... . ... 249.95 

pfs:write 
Easily create reports, le tte rs and memos with advanced editing 
features and page headings and footers , centered text , right or 
left justification and more . The monitor displays boldface and 
underlin ed text. Best ofall , pfs:write can use in formation stored 
in pfs:fil e to personali ze form le tte rs and eve n address the 
envelopes. Docume nts can be illustrated with charts created by 
pfs:graph or tabl es from pfs:report. 
Tandy 2000. 26-5309 . .. .. .. .................. . 140.00 

Database Management 

pfs:file 

A very simple way to create and organize your own business or 

personal filing syste m. You decide how your records are to 

appear by simply organi zing information in " forms" that you 

design right on th e display screen. Store, re trieve and review 

information in a frac tion of th e tim e it would take with a 

conventional filing system. 

Tandy 2000. 26-5305 ..... . .. ... .. . . . . .. . .. .. .. 140.00 


pfs:report 

A powerful analysis tool that creates presentation-quality tabu

lar reports from sal es, inve ntory and other data stored in pfs:fil e . 

Sort from an y data category and calculate averages, totals , 

subtotals and more . Prints in alphabe ti cal or num eri cal order 

with automatic cente ring and justification. 

Tandy 2000. 26-5306 ..................... . .... 125.00 


dBASE III 

An improved ve rsion of clBASE II makes dBASE III one of the 

most powerful and versatil e data base manage me nt programs 

ever! " Assist" feature g ives you a menu-driven "she ll " that 

helps you learn the command fun ctions- it practi cally teaches 

you the syste m as you go along. You can qui ckl y create a full 

business information system that will grow as you grow. Fil es 

are easy to create, sort , re trieve and edit. And you can even 

perform complex mathematical calculations within a file. Maxi

mum 4000 characte rs pe r field permits large text fil es. Other 

improvements ove r clBASE II include: maximum record capac 

ity has been increased from 65,000 to 1 billion , 128 fi e lds are 

allowed in a record as opposed to 32, up to 10 databases can be 

open at one time, num eri cal precision has been increased to 

15.9 digits , (conforming to IEEE floating point standards), 256 
memory variabl es are now allowed-an increase from 64, data
bases can contain as man y as 2 b illion bytes, and up to 16 fil es 
can be open at once (including index f'il es). 
Tandy 2000. 26-53.53 ..... ..... .. .. . .... ... . ... 695.00 

Integrated Software 
Framework 

This program doesn ' tjust process numbers-it processes ideas. 

Combines word processing, spreadsheet anal ysis, data manage

ment, graphics and te lecommunications. Each operation is 

placed in a "frame" that separates it from th e rest of ~he 

program . Each fram e is automatically placed in an outline form , 

which you can modify or rearrange at an y time . In other words, 

you can jot down notes or ideas in one fram e, th en create sub

frames which contain databases, spreadsh eets , graphics and 


reports which relate to th ese basic ideas. Framework also uti
lizes a "desktop" format that lets you view several operations at 
once on the screen. A special "zoom" fui1ction le ts you instantly 
expand any fram e to fill the entire screen. A built-in language 
le ts you perform speciali zed operations automaticall y. Includes 
th e five most needed applications in business. Requires 384K. 
Tandy 2000. 26-5320 ........... . .............. 695.00 

Symphony 
Combines word processing, spreadsheet, communications, 
data base manageme nt, graphics and more . Symphony lets you 
call up information from your files, a subscription data base 
service, other personal computers or a mainframe, directly onto 
your worksheet. Then use th e data to perform " what if ... ?" 
calculations. You may the n draw a graph of the results. On
screen "Help" and tutori al gu ide. Requires 512K and graphics. 
Tandy 2000. 26-5304 . . ... ... .. ..... . . . .. . .. . . 695.00 

SuperCalc 3 
Combines an advanced electronic spreadsheet with high
resoluti on integrated graphics and data management. Create 
line, bar and stacked bar graphs, pie and exploded pie charts, 
and even X-Y Hi-Lo and area graphs using single-keystroke 
commands. Spreadsh eet gives you 63 columns and 254 rows, 
along with cal endar and elate cal culation , and multiple storing 
options. Command sequences called " macros" simplify often
used operations. SuperCalc 3 's powerful data base management 
modu le is based on th e spreadsheet model. Requires graphics. 
Tandy 2000. 26-5302 . . . .............. . . '. . . .. . 395.00 

Advanced Graphics 
Lumena 
An amazingly versatile tool for artists , designers and illustrators 
to produce complex images with ease. Free-hand drawing with 
our GT-2000 Graphi cs Tablet is as easy as using a pencil on 
pafJe r. Just touch th e correct portion of the digitizer to select 
co ors , shapes, le tte rs , fonts , or to draw free-hand. Your images 
can be duplicated, moved, changed in size, rotated and more at 
the touch of the pen. And what colors! Lumena combines the 
two intensities of l lrndy 2000's eight basic colors into 28 addi 
tional "dithers'; or bl ends. Lumena also provides cycling and 
animation functions for reall y impressive graphics . Requires 
256K (384K for cycling and animation) and GT-2000 or Digi
Mouse . 
Tandy 2000. 26-5281 .. . . .... .. . ... . .......... 299.95 


DR Draw 
This interac tive pi cture editor produces presentation-quality 
charts and diagrams. To bui ld a pi cture, se lect geometric or text 
e lements from th e available options, using th e optional DIGI
Mouse to place ele me nts in th e desired location. 
Tandy 2000. 25-5279 .. . . .. .. . ... ... .. . ....... 295.00 


Graphwriter 
Create sophisti cated presentation-quality graphics that look 
th e way you want th em to. Graphwriter combination set in
cludes 23 differe nt chart types. Multipl e line headings, foot
not e s and comm e nts ar e eas y to ins e rt. By using a 
" fill-in-the-blank" input form , charts can even be prepared by 
the support staff . Plot options include verti cal , hori zontal, half 
pagt; and custom si zed . 
Tandy 2000. 26-5276 ... . ... . . . ..... ...... . . .. 595.00 

DR Graph 
Displays line, ba1; step , sti ck, scatte1; pi e and text-only charts on 
th e screen. Print your graphs on paper or transparencies using a 
wide vari e ty of printers. Simple scree n instructions guide you 
through every stage of graph design , providi ng outstanding 
graphi cs without extensive training. You choose labels, titles, 
legends, colors , type styles and borders to add the final touch to 
your work. Acid, move and modify th e size of your text at will 
with the aid of the optional Digi-Mouse . 
Tandy 2000. 26-5278 .. . ..... . ................. 195.00 

MultiMate/TM MultiMate International. pfs:/TM Software Publishing Corp. dBASE III and Framework/TM Ashton-Tate. Symphony/TM Lotus Development 
TCiO Corp. SuperCalc3/TM Computer Associates. Lumen a/TM Time Arts, Inc. Graphwriter/TM Graphics Communications, Inc. DR Draw and DR Graph/TM Digital 

Research . 
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ACCOUNTING AND DESKMATE 

MAI Basic Four® Interactive Accounting 

MAI BASIC Four software modules are fully integrated, so that 
data is entered only once. The system can be tailored to meet 
your needs simply by answering specific parameter questions at 
the keyboard. 
General Ledger 
Provides the information you need to understand your compa
ny's financial health. Conforms to established accounting prin 
ciples and maintains a complete audit trail to ensure data 
integrity. Provides for income tax liability posting, automati
cally posts recurring journal entries and more . You can distrib
ute expenses to differen t departme nts in th e company 
automatically. Prints trial balance, income statements and bal
ance sheets comple te with comparisons with prior year activity 
and budgets. Special transaction codes le t you link it to other 
MAI/Basic Four accounting modules . 

Tandy 2000. 26-5210 .... .. ...... . ......... . .. 495.00 

Accounts Receivable 

Helps measure sales . performance, increase collections and 

lower total accounts receivable. Alerts you to how much and 

when your customers owe you. Provides for cash or accrual 

basis, ages accounts to 120 days, maintains balance forward or 

detailed invoice accounts. Automaticall y pays the oldest invoice 

for a customer, or le ts you identify the specific invoice paid. 

Records cash received with multiple deposits on the same day 

and automatically calculates late charges and sales tax. State

ments are printed at the end of a period or on demand. You may 

enter after-the-fact. sales transactions or print invoices. Reports 

include detailed sales journal, mailing labels, aged open invoice 

and more. 

Tandy 2000. 26-5213 .......... . .......... . ... 495.00 

Accounts Payable 

Tracks payment dates to take advantage of discounts , allows 

posting to one-time vendors and forecasts cash requirements. 

Provides cash requirements analysis, aged invoice reports and 

full audit trails. Works on cash or accrual basis. Prints bank 

reconciliation, checks, disbursement register, mailing labels 

and more. 

Tandy 2000. 26-5212 . .. . ......... ... . .. ... ... 495.00 

Inventory Control 

Tracks inventory by item number. Information on each item 

includes quantity on hand, reorder point, issue and receipt 

dates, unit price and cost. Choose LIFO, FIFO or average cos t 

as costing method . 

Tandy 2000. 26-5214 ... . . ... .. . ........... .. . 495.00 

Add-On Modules 

Additional interactive MAI Basic Four software packages are 

available through our excl usive Express Order. Software ser

vice. Orders are transmitted electroni call y for fastest service. 


The Home Accountant Plus 
The Home Accountant also lets you label every transaction you 
make. When tax time comes around, you'll have every penny 
you 've spent and earned neatly listed by category, and available 
at the touch of a button. You can display a bar graph and trend 
analysis for any selected budget category. 
Tandy 2000. 26-5340 . ............ .. .. . . . .... . 124.95 


DeskMate 
The system utilizes the Tandy 2000's control keys, so there are 
no complicated commands to memorize. Each day you'll be 
greeted by a menu that displays a calendar, appointment sched
ule and a list of each fil e stored for every function. 
TEXT. Text processing made simple. Control-key editing fea

tures make it easy to compose and edit text right on the screen. 

Then print correcti on-free originals with an optional printer. 

WORKSHEET. This electronic spreadsheet uses simple "plain 

English" entri es to make complex calculations instantly! View 

countl ess "What if ... ?"situations in seconds. You can print all 

or a portion of your spreadsheet. A valuable planning tool for 

everything from personal finance to marketing. 

FILER. Create a name and address fil e , a small inventory list 

and more. Simple commands let you create and find files easil y. 

You can sort fil es by one or more fields and also print your fil es in 

any order. 

TELECOM. By adding an optional modem, DeskMate lets you 

communicate with a host computer, information service or 

another terminal. Information you receive can be saved, printed 

or stored on diske tte for later reference. You can also send your 

fil es to other computers. TELECOM will even dial the phone 

number of anyone listed in FILER at the touch of a key! 

CALENDAR. This part of DeskMate le ts you set up an agenda 

for a month, as well as set your daily appointment calendar. 

Finding, adding and deleting events is easy. And you can also 

place events in an alarm fil e that will trigger an alarm through 

th e Tandy 2000's built-in speaker. 

MAIL. This special program le ts you send and receive messages 

to and from other DeskMate users over the phone. 

DeskMate software comes with a thorough, easy-to-understand 

tutorial manual , a reference manual and quick-reference card. 

Telecom and Mail require modem. 

Tandy 2000. 26-5316 .... ... . .... . . . .. ... ... . . 199.95 

------Important 'Software Notice ----- 

All Radio Shack computer programs are licensed on an "as is" 

basis, without warranty. Radio Shack shall have no liability or 
responsibility for any loss or damage caused or alleged to be 
caused directly or indirectly by computer equipment or pro
grams sold by Radio Shack, including but not limited to any 
interruption ofse1vice, loss of business or anticipatory profits or 
consequential damages resulting from the use or operation of 
such computer or computer systems. 

Find the Powerful Applications You Need with 

Tandy's Express Order Software Service 


Your local Radio Shack Computer Center has the most com
plete selection of software available. 

Our exclusive Express Order Software service brings you the 
hottes t-selling packages-each one performanc~-proven and 
professionally supported by the software manufacturer. Your 
order is transmitted electronically and shipped the next busi
ness clay for the fastest service. 

Come in today to your local Radio Shack Computer Center or 
participating Radio Shack store or dealer and pick up your fr~e 
copy of the new Radio Shack Software Reference Guide. In 1t, 
you'll find hundreds of popular programs. Choose f~om power
ful accounting, word processing, spreadsheet analys is, database 
management, integrated software and multiuser packages. 
You'll also frncl the bes t in personal and educational software, 
plus exciting games. Radio Shack Computer Centers are your 
one-stop software headquarters. Come in today! 

MAI Basic FourfTM Management Assistance Inc. The Home Accountant PlusfTM Continental Software. DeskMatefTM Tandy Corp. TC21 



NEW LOW PRICE! TANDY 6000 HD 


512K with 15-Meg. Hard Disk 

NEW LOW Was $5499.00 in 

PRICE! Cat. RSC 16 
3499°0 

Commercial Lease Available For Only $125 Per Month 
(Plus Applicable Use/Sales Tax) 

• Features 512,000 Characters of Internal Memory
Expandable to 1 Megabyte 

• Includes XENIX Multiuser Operating System to Support 
Up to 2 Terminals-Expandable to 6 U sers 

•One Floppy Drive and IS-Megabyte Hard Disk Built In 
•Unique Dual-Processor Design (8-Bit and 16-Bit) 
• Four Internal Slots for Easy User Expansion 
• Multiuser Software Available for Accounting, Word 

Processing, Spreadsheet Analysis and Database Management 

Multiuser Tandy 6000. For many companies, it's hard to justify 
the cost of a separate computer for each individual who could 
benefit by using one. That's why we designed the Tandy 6000. 
It's ideally suited for today'.s offices, providing simultaneous 
job-handling without the expense of multiple computers. It 
offers the high operating speeds and large memory capacity that 
many business users require. And it can handle complex, 
computation-intensive jobs and highly sophisticated programs 
that only a 16-bit computer can. 
What the Tandy 6000 Can Do for You. Now you can accomplish 
complex tasks with ease-the Tandy 6000 microcomputer puts 
superior performance in a compact desktop system! Advanced 
16/32-bit technology permits the Tandy 6000 to utilize much 

more memory and process data at much higher speeds than 8
bit micros . The Tandy 6000 features 512K memory, easy user 
expansion and the XENIX multiuser operating system that le ts 
you turn the Tandy 6000 into a three to six-workstation office 
system for accounting, spreadsheets, word processing, database 
needs and more. 

Advanced 16/32-Bit Technology. The Tandy 6000 is designed 
around the Motorola 68000 microprocessor that accepts 16-bit 
data and processes it internally as 32-bit "words". A second 
microprocessor-the Z-80A-handles input/output and a vari
ety of other "housekeeping" chores. 

Software Compatible With Model 12. The Tandy 6000 can use 
the software designed for the Model 12 business computer (in 
the single-user mode only),/lus multiuser software and other 
programs that are designe to take advantage of the Tandy 
6000's advanced 16/32-bit technology. 

Expandable. Two RS-232C serial communication interfaces 
and a parallel printer interface allow expansion with a variety of 
peripherals. Add additional memory and other options via the 
user-accessible card cage. 

Deluxe Features. The Tandy 6000 includes a high-resolution 
12" green video display with 24 lines of 80 characters, and a 
detachable typewriter-style keyboard with numeric keypad and 
8 fun ction keys. 

512K Tandy 6000 With Built-In Hard Disk. Includes a self
contained 1.25-megabyte -8 " floppy disk drive and a 15
megabyte hard disk drive. Add one external hard disk for a total 
of up to 85 megabytes of hard disk storage! 
26-6022 ... . .................... . .. . .... . . 3499.00 

SPECIFICATIONS. Microprocessors: 8 MHz MC68000 16/32-bit CPU and 4MHz Z-80A 8-bit CPU. Direct memory access and vectored interrupts. Memory management includes protected 
system mode and user spaces. Memory: 512K RAM bytes, expandable to 1 million bytes. 2K video memory. Keyboard: 82-key professional-type, including Numeric Entry Keypad. Special 
keys include HOLD, ESCape, BREAK, CTRL, CAPS and REPEAT, plus Up, Down, Right and Left arrow keys and eight programmable Special Function Keys (Fl thru F8). Video Display: High
res.olution 12" green display monitor with 80 or 40 characters per line by 24 lines. Dispfays upper and lower case characters with descenders, plus 32 " business graphics' characters. Automatic 
scrolling. Partial screen scroll protect available. Disk Drive: One floppy and one 15-megabyte hard disk. External Expansion: One secondary hard disk for up to 85 megabytes of storage. 
Internal Expansion: User-accessible Card Cage provides additional plug-in card slots. External Connections: One standard parallel port and two RS-232C serial ports. Dimensions: 
131 (2x21'12x28'/e~· Power Requirements: B~iit-in filtered power supply for 120VAC, 60 Hz. U.L. listed. 

TC22 Xenix/TM Microsoft Corp. Motorola/TM Motgrola. Z-80/TM Zilog Corp. Unix/TM AT&T. DEC/TM Digital Equipment Corp. 



DELUXE DATA DISPLAY TERMINAL 


• 14" High-Resolution Screen 
• 80 or 132 Columns by 26 Lines 795°0 
• Sculptured Keyboard 

DT-100. Fu ll y compatible with most DEC and UNIX-based 
software systems. Features green displ ay screen, a high
resolution character set (128 ASCII), 16 programmable keys, 
cursor control keys and numeric pad. Terminal configuration is 
set from the keyboard. U.L. listed. 26-6052 ... .... . 795.00 
Serial-to-Parallel Converter. Attach a parall el printer to the 
DT-100 when running under XENIX. 26-1198 ...... 99.95 

OT-1 00 SPECIFICATIONS. Data Transfer Rate: Up to 38,400 bps. Video Size/Format: 24 
lines (plus 2 status lines) of 80 or 132 characters. Upper and lower case. Video Attributes: 
Normal, underline, reverse and dim. lnpuUOutput: One RS-232C communications port 
and one RS-232 printer port. Power: 120VAC, 60 Hz. 

10..Megabyte Disk Cartridge System 
Removable disk cartridge makes it easy to backup and store 
data. Get the flexibility of floppy disk storage combined with the 
high storage capacity and rapid access time of hard disks. In
cludes one 10-megabyte disk cartridge. U.L. listed. 
26-1245 ......... ......... . .............. . 2195.00 
Interface Kit for Tandy 6000/16. 26-6018 .. .. . .. . . 119.95 

Hard Disk Systems 
70-Megabyte System. Compatible with our XENIX system 
only. Use with our 12, 15 and 35-megabyte drives. Not compati
ble with 8-megabyte hard disk. Expand with three secondary 
drives. 
New Low Price! Primary Drive. Requires cable kit and installa
tion (not included). Was $4295.00 in RSC-16. 
26-4173 ...... .. . . ........ ................ 3999.00 
New Low Price! Secondary Drive. Requires installation (not 
included). Was.$3895.00 in RSC-16. 
26-4174 . . .. . .. ........ . ... ..... .. .. .. .... 3299.00 

35-Megabyte Primary Drive. Requires cable kit and installation 
(not included). 26-4171 ............... . . . .. . . 2995.00 
35-Megabyte Secondary Drive. Requires install ation (not in 
cluded). 26-4172 ......... ..... .... . ........ 2695.00 
Model III Cable Kit. Includes Model III LDOS. For use with 
10-megabyte drive only. 26-1133 ....... .. ........ 99.95 
Model 4 Cable Kit. Includes TRSDOS 6.2. For use with 
26-4155 and 26-1138 only. 26-1134 .... . .......... 79.95 
Model 4 Hard Disk Controller. Requires 26-1134 Kit (above) . 
26-1138 ................ . .. . ... .. ...... . ... 449.95 
Model 12/16B Internal Hard Disk Kit. 26-4154 .. 2495.00* 
Hard Di~k Fan Air Filters. 26-1363 ..... . .. Pack of 3/99¢ 

Other Expansion Options 
New Low Price! 256K Parity Memory Kit. For Tandy 1000/ 
1200/3000/6000. Tandy 6000 requires two kits to upgrade. Was 
$219.95 in RSC-16. 25-3062 ...... . . . .. . .. .... . 129.95 
New Low Price! 512K RAM Board. Card contains 512K RAM 
with sockets for adding another 512K. 1 megabyte total! Was 
$1095.00 in RSC-16 . 
26-6015 ..... . .. .... . . .. . .... ... .. . . ... . . . . 979.00 
Model 12 to Tandy 6000 Upgrade. Includes 68000 processor 
board and 512K RAM board. 26-6014 . .. .. . .. ... 1595.00 
RS -232 Card. Allows six people (instead of three) to use the 
power of the Tandy 6000. Requires a minimum of512K memory 

232 ~75~~~l3ec~~~~~~~~ ~~~.~~-. . . . ~~~l~~· .. . . . . .... 199.00 
Model 12 Card Cage. Provides six plug-in slots for optional 

expansion boards. Requires installation, not included. 

26-6017 ......... .. . ...... ...... . ..... ..... 199.00 

High-Resolution Graphics Upgrade. For Model 12/II. Create 

sophisticated on-screen charts, graphs, geometric patterns, 

even animation. 153,600 pixels (640 x 240). 

26-4104 ..... ........ ....... .. . .. . . .. .. .. 499.00** 


'lnslallation Required (not incl.) for Model II. Model 12 Requires Card Cage. "Installation Required (not incl.) for Model II or 16. Installation Recommended for Model 12 or 160. Model 12 Requires Card CagJC23 

http:Was.$3895.00


MODEL 12/16/6000 LANGUAGES 

Model 12 Languages 

FORTRAN 

Comple te error documentation in compil e r, and hex and octal 

addresses for compiler listing. Includes Editor, Compiler, Link

ing Loader, Subroutine Library, and a Source and Listing File 

Print Uti lity. ANSI-66 standard. 26-4701 . . .... . . .. 299.00 


Editor/Assembler 

Quickly write, edit , test, assemble and execute programs. in 

Assembly Language. Use with e ither 8080 or Z-80 mnemomcs. 

Constants can be specified in octal, hexadecimal or binary. Lme 

and character-ori ented text editior. 26-4702 ....... 199.00 


Series I Editor/Assembler 

Program in machine lang.uage for faste::r executi on. and more 

efficient memory use. Editor features lme numbermg and re 

numbering, si ngle-l ette r commands and gl_obal search. Source 

text may be saved in disk fil es. Source fil es may be loaded 

toge ther in memory. 26-4713 .. . . . . ...... . ..... . . 49.95 


Assembly Language Development 

Five-module package includes Editor, Assembler, Linke r, De
bugger and File Transfer. 26-4 712 .... . .. . ....... 249.00 


COBOL Development System 

A high-level implementation of ANSl-74 COBOL. Features 

multi-keyed ISAM for qu ick access ofdata, interactive DEBUG, 

address stop, single and variabl e step display, ex tended 

ACCEPT/DISPLAY commands, full level-2 1/0 commands, 

Editor and single-pass Compiler. 26-4703 ... ... .. . 299.00 


COBOL Run.:fime Diskette* 

26-4 704 .. . . . .... .. .......... .. . ..... .. . .. .. 40.00 


COBOL Generator 

Defin e a com ple te software package and generate a COBOL 

source program au tomaticall y. Requires two disk drives and 

COBOL Development System (26-4703). 26-4707 .. 995.00 


Compiler BASIC 

Features single-key ISAM to help organize 'and retri eve data, 

cross reference and interactive DEBUG to speed program de

velopment, easy calls to assembl y languag!". or oth~r object 

programs, 14-digit fl oating point decimal format, full erro r 

control, comple te CRT control, and single-pass compil er. 

(Note: For program development and not for conversion of 

existing software .) 26-4705 ............... .. . . . . 199.00 


Compiler BASIC Run-Time Diskette' 

26-4706 ... ... . . . . . . ... ......... . ... .. ... ... 30.00 


BASCOM BASIC Compiler 

Designed to complement the Model 12 Microsoft BASIC 

Interpre te r. Allows you to create programs that execute faster 

and require less memory than the same inte rpreted programs, 

in addition to providing source code security. BASRUN allows 

you to develop a sys tem of related programs that can all be run 

using the same runtime environment. 26-4725 ..... 199.00 


Tandy 6000 XENIX Languages 
XENIX 3.0 Development System 
Includes the powerful C language and many standard UNIX 
utilities for developing multiuser software. With assembler, text 
editor, a spelling dictionary, electronic mail, sort utility and 
compiler generators. Requires a minimum of256K (512K rec
ommended) and hard disk drive. 26-6402 .... . ... . 750.00 

XENIX COBOL Development System 
A high-l evel implementation of the ANSI-74 COBOL standard 
c I d 
1or minicomputers. Inc u es an edito1; interactive debugger, a 
single-pass compile1; and more. 26-6455 ... ..... .. 699.00 

XVIEW 

A versatile, full-screen text editor for creating and editing pro

gram source text (operating under XENIX). 

26-6404 ... . .. . . . ... ... .. .... . .... .. .. ..... 149.00 


FORTRAN 77 

Write and execute main-frame-level Fortran applications. Fea

tures Holl erith and hexadecimal constants, symbols of up to 31 

characte rs and an " include" statement. Requires XENIX De

velopment System (26-6401 or 26-6402) . 

26-6451 ... ... . . ... . .. ....... . ..... .. . ..... 699.00 


PASCAL-2 

A transportable multi -pass compil er that adheres to the Pascal 

ISO standard whi le performing optimizations to generate com

pa c t , fa st co d e. Re qu i r e s XEN IX D e v. Sys t e m 

(26-6401 or 26-6402). 26-6452 . .. . . . .. .... .... . 699.00 


XENIX BASIC Interpreter 

Chain other MBASI C programs and pass common variables. 

Supports 40 significant characters for variable names, logical 

record lengths of up to 32K, and record locking for multiuser 

support . 26-6457 . .......... ........ .. . . ..... 299.00 


XENIX V7 to 3.0 Upgrade 

Upgrade a Model 16 running XENIX l.3X to XENIX 3.0 with

out upgrading hardware to a Tandy 6000. With PAL chip (re 
quires install ation , not included). 700-303 1 . . . ... .. 199.00 


XENIX 3.0 to 3.1 Upgrade 

700-3035 .. . . ............. .. . ... .. ... .. ... .. 99.95 


XENIX BASIC Compiler 

Based on Philon Fast/Basic-M language. Closely compatibl e 

with Microsoft's MBASIC. Features separate compilation facil 

ity and extremely fast execution of compi led code. 

26-6458 ... . .. .. . . ..... .. ... ......... . ....... 349.00 


Mainframe Protocol Packages 
All ows yo ur Model 12 to communicate over point-to-point or 
multi-point te lephone lines (via a synchro nous modem or mo
dem eli minator). 

BIS-3270 
Communicate via standard IBM bisynchronous protocol and 
emulate an IBM 3271/3274/3275/32 76 display station and 
3284/3286 printer. BIS-3270 appears to the system as a control 
unit with one keyboard displ ay and one separatelv addressab le 
printer. All fun ctions of the IBM 3270 display st<-ition are sup 
ported. Requ ires modifi cation of the "A" serial port (extra 
charge). 26-4 730 . . ... ... . ... .... . .... ........ 1495.00 

BIS-3780 
Communicate via standard IBM bisynchronous protocol with 
any IBM S/360, S/370, 30XX and 43XX hos t or non-IBM hos t 
that provides support for IBM 2780/3 780/2770/3741 devices. 
Your Model 12 can fun ction as a remote terminal or a Remote 
Job Entry_(RJE) terminal. Editor/Assembler (26-4702) may be 
requ ired for mode configuration. Requires modification of "A" 
serial port (extra charge). 
26-4716 .. . ... .. . . .. . . ... ... .. .. ... . .. .... . 995.00 

Micro-SNA/3270 
Communicate via standard SNA/SDLC protocol with any IBM 
S/360, S/3 70, 30XX and 43XX IBM host or non-IBM hosts that 
provide support for IBM 3270 devices. Your Model 12 can 
emulate an IBM 3274/3276 displ ay station. Requires modifica
tion of the "A" serial port (extra charge). 
26-4717 . ... . . .. . ... ... . .. .... ............. 699.00 

•NOTE: Run-Time Diskettes are available separately for those who intend to 
sell software developed on our compilers. You don 't need to purchase a 
separate Run-Time Diskette for your own use. 

Model 12 Software Will Run on a Model II and on a Model 16orTandy 6000 in the Model 12 (Single-User) Mode. Bascom BASIC Compiler, FORTRAN, Editor/ 
Assembler, Series I Editor/Assembler, XENIX and XENIX BASIC Interpreter and Compiler!TM Microsoft Corp. BIS 3270, BIS 3780 and Micro-SNN3270!TM 
Micro Integration. XENIX COBOL Development System, Compiler BASIC and FORTRAN 77!TM Ryan-McFarland . COBOL Generator!TM Phoenix Systems. Tc24 XENIX PASCAL-2!TM Oregon Software. 



SINGLE/MULTIUSER ACCOUNTING 

Multiuser Software 

Increase offlce productivitv with our multiuser Tirndv 6000/ 
Tandy 3000 programs . They all ow several people to perform 
difTerent tasks simultaneouslv. The Model 12 software offers th e 
same features, but is single ~ser software . 

General Ledger 

Interacts with Payroll , Accounts Pavab le and Accounts Rece iv

able. Reports include Income State rn ent, Balance Sheet and CL 

Worksheet. 

Model 12. 26-4601 .. . ... . ......... .. . .. ...... 399.00 

Tandy 6000/Model 16. 26-6201 ......... . ... .... 599.00 

Tandy 3000. 25-4301 .... . ...... . . . .. . .... .. . . 599.00 


Accounts Receivable 

Open item and/or balance forward svstem to interface with 

General Ledge1; Order Entry/JCS and Sales Analys is. 

Model 12. 26-4604 .... . .... .. ........ . ....... 399.00 

Tandy 6000/Model 16. 26-6204 .. . ... . ....... ... 599.00 

Tandy 3000. 25-4304 .... . ...... .. . ... ........ 599.00 


Accounts Payable 

An accrual system th at will inte rface with General Ledger. 

Model 12. 26-4605 ................. .. . .. .... . 399.00 

Tandy 6000/Model 16. 26-6205 .. .. . . .. . . ........599.00 

Tandy 3000. 25-4305 .............. .... .. ..... 599.00 


Payroll 

Calcu lates and prints checks and provides di stribution to Gen

era l Ledger accounts. 

Model 12. 26-4603 ........ . .... . ..... . .... . .. 499.00 

Tandy 6000/Model 16. 26-6203 ........ . .... . ... 699.00 

Tandy 3000. 25-4303 (Avail. 9/30/8 6) .... ...... ... 699.00 


Order Entry/Inventory Control System 

All ows both single-pass invoicing and two-pass open orde r en

try with separate bi lli ng. Requires and inte racts with Accounts 

Heceivable . 

Model 12. Requires three di sk drives or hard disk . 

26-4607 ....... .. . . . . .. .. ... . . .. . .. ... . .... 399 00 

Tandy 6000/Model 16. 26-6207 .......... .. ..... 599.00 

Tandy 3000. 25-4307 ... ... ....... .. . . ... ... . . . 599.00 


Sales Analysis 

Data is obtained from customer fil e of Accounts Rece ivable or 

item fil e of Order Entry/Inventory Control System. Shows sales 

act ivity bv customer, volume, salesmake r, item and more. 

Model 12. Hequ ires three disk dri ves or hard disk. 

26-4608 .. . . . . . . .. . ........................ 249.00 

Tandy 6000/Model 16. 26-6208 .. .. .. . .. . . . ..... 399.00 

Tandy 3000. 25-4308 ... ......... ... ..... . .... 399.00 


Query 16 

Hetri eve des ired in formation from COBOL data fil es. Use 

Query with General Ledger (26-6201) , Payroll (26-6203), Ac

coun ts Heceivable (26-6204), Accounts Payable (26-6205) , Or

der Entry/JCS (26-6207) and Sales Analysis (26-6208) . Also 

interfaces wi th Multiplan (26-6480) and SCRIPSIT (26-6431) 

Hequires hard disk. 

Tandy 6000/Model 16. 26-6212 ........ . ........ 249.00 


Single,User Software 
These deluxe programs can form th e heart of a superb dedi
cated account ing system- ideal for th e small business wh ich 
has one person that hand les all th e bookkeeping. The interac
tive capability of th ese packages all ows easy, automat ic update 
of each aspec t of your firm 's ope ration. 

Accounts Payable 
Prints cash requirements, aging reports and checks. Up to 500 
vendors and 3000 invoices. Mu lti-dri ve update to General 
Ledger (26-4501). 26-4505 . . ...... .... . . ... 299.00 

Accounts Receivable 

Generates monthl v statements and prints invoices. Multi-drive 

update of General Ledger. 26-4504 ... .. .. . ..... . . 299.00 


Payroll 

Earning, deduction and workers ' compensation categories for 

200 e mplo~1ees. Mu lti-drive update to Ge ne ral Ledge r 

(26-4501 ). 26-4503 . ..... ... .. ... . .. .. . .... . .. 399.00 


Order Entry with Inventory Control 

Maintains 650 accounts and 2000 inventorv items. Interfaces 

with Accounts Receivable (26-4504). Requires four disks. 

26-451..J ..... . ......... ...... .... .. . ... .... 199.00 


Manufacturing Inventory System 

Holds 2100 inventory items , 600 bills with 99 components 

each, and 200 manufacturing orders. Models 12 and 16 requ ire 

two dri\·es. 

Model 12. 26--1509 ....... ... .... .... . . . .. . ... 750.00 

Tandy 6000/Model 16. 26-6309 .... . . ....... . . . . 850.00 


Job Costing 

Aids small construc tion companies in th e preparation of job 

es timates. Track th e progress and cost of each job. 

Model 12. 26-4513 . .. ....... . . ... ...... . . .... 149.00 

Tandy 6000/Model 16. 26-6209 .. .. . . . .... . . .... 199.00 


Inventory Management System 

Handles 3000 inventory line items, 200 vendors , quantiti es tu 

999 ,999 and pri ces to $9999. 99 . For si ngle-sided fl oppv opera
ti on un iv. 26--1.502 ....... .... .. .. .. . ...... . . . 199.00 


Inventory Control System 

Assists in cycle co unting, ordering from vendors, handling par

tial receipts and designing reports. 

Model 12. Requires two disk dri ves . Model 12 handles approxi

mate lv 6000 inventory items pe r di ske tte. 26-4602 .. 299.00 

Model 12 Hard Disk 01· Thin-Line Floppy. Up to 30,000 

items. 26-4802 ..................... .. . ....... 399. 00 

Tandy 6000/M odel 16 Hard D isk. Supports three users. Han
dles 30,000 items . 26-6302 . . ........ . .... . .... 399.00 


Model 12 Software for Law Offices 
The Precedent'" Legal Accounting System 

An office management program des igned specificall y for attor

neys. It allows total integration of Time and Billing, General 

Ledger, and Cash D isbursements. 

26-4620 . . .... . .......... ... . .... . ..... . ... 795.00 


Docket Control 

Avoid missed deadlines and appointments. May be used alone 

or with The Precedent (above). 

26-4622 . . ...................... . .... . ..... 249.00 


Time Accounting 

A " must" for any business that requi res a de tail ed time analys is. 

Prepare billing workshee ts and print statements. Model II re

qu ires four disk drives. 

26-4520 . .... . ........ ...... . . . . . .. . .. . . .. . 499.00 


Litigation Support 

A versatile computeri zed information storage and retri eval sys

tem designed for th e attorney. 

26-4545 ..................... . ............. 299.00 


Model 12 Software for Medical Offices 
Medical Office System 
Accom modates a large individual practice or a medical clinic 
with up to ten physicians . A powerful forms generator can 
prod uce any type of invoice or insurance form. Hequ ires two 
disk drives. 
26-4508 .... . ... . ..... . .. . . ..... .... ....... 750.00 

Tandy 600013000/16 Software is Multiuser and Requires Hard Disk. Model 12 Software is Single-User and Can Be Run on a Floppy or Hard Disk. Normally, 

Model 12 Multi-Drive Software Running on a Model II Requires One More Drive than a Model 12. COBOL QueryfTM DCM Data Products. The Precedent!TM TC2S 

Tandy Corp. WESTLAWfTM West Publishing Co. 




11/12/16/6000 BUSINESS SOFTWARE 

Word Processing 

SCRIPSIT Word Processing 

Prepare correction-free le tte rs , memos and reports! Plain Eng

lish prompts and menus put advanced editing capabilities at 

your finge rti\Js and are accessed with jL~st two keystrokes . . A 

Global Searc 1 feature wi ll locate a spec ifi ed word wherever it 

occurs in text for selective editing. Other fea tures include 

ASCII convert, programmable user keys, background p_rinting 

and embeclclecl print codes. Includes manual and sell-paced 

training course on audio casse ttes. 

Model 12 Thin-Line Floppy, Hard Disk. 26-4835 . . . 399.00 


SCRIPSIT Dictionary 

Checks and displays your tex t on the sc reen, highlighting mis

spell ed words for correction. Contains over 100,000 words. You 

can add up to 2000 more . Requires SCRIPSIT and one addi

tional disk drive. 

Model 12 Thin-Line Floppy, Hard Disk. 26-4834 ... 199.00 

Model II. 26-4534 ....... .... . ............ . .. 199.00 


SCRIPSIT Utilities 

All ows you to move columns of tex t and numbe rs, as well as 

provide totals , subtotals and ave rages of num e ri cal colu mns. 

You can also copy ofte n-used text stored in a special ·"boile r

plate" uti lity. Communications utility le ts yo u transmit and 

receive docume nts (requires mode m). 26-4532 .. ... 129.00 


SCRIPSIT Plotter Driver 

Acid clarity to reports and transpare ncies. Print nine chara~ te r 

sizes in six colors. Draw boxes around yo ur tex t, straight lines, 

underli nes, superscripts and subscripts. Requires SCRIPSJT 

and Multi-Pen Plotte r. 26-4536 . .................. 49.00 


SCRIPSIT 16 

Allows several pe op le to p re pare co rrec tion-free le tte rs , 

memos, forms and reports at th e same tim e using a lancly 6000 

multiuse r syste m. Multiuser SCRIPSIT in cludes several en

han ceme nts for customizing yo ur text. A powe rful "Global 

Find, D ele te and Heplace" routin e can search not only for a 

character or string of characte rs, but also for control characters, 

such as carriage re turns or printe r codes. SCHIPSlT supports a 

full comple ment of printing fea tures, in cluding proportional 

spacing and mi xed font styl es with in document~ . Includes man

ual and self-paced training course on audio cassettes. 

26-6431 . .. .. .. . . . .......... .. ..... . ... .. . . 499.00 


SCRIPSIT Speller 

A spelling syste m based upon Th e American 1-Jerit;ige Diction

ary published by Houghton Mifflin Company. Co ntains ove r 

74,000 wo rds. Requires SCRIPSIT 16 word processing soft
ware . 26-6434 .. .. ........... ... ...... . . .... 249.00 


Database Management 
Profile II Electronic Filing 
A powe rful program that le ts you design your own data base and 
search through yo ur records to find just th e in formation you 
want in seconds. Store up to 99 data fi e lds in a single record, and 
print up to five differe nt reports for each f'il e . Search your fi les 
by up to 36 user-defin ed crite ria. Stores up to 3000 records with 
a one-di sk Model 12, up to 20,000 with additional disk drives. 
26-4512 . .... . .. . .... ... . ......... ........ . 179.00 

Profile Training 
Learn how to put Prof'il e II to work for yo u. Inclu des four audio 
casse ttes, 96-page manual and d iske tte. Hequ ires Profil e l I. 
26-4516 ..... ... . . . ...... .. .. . . ... .... ...... 69.00 

Profile Plus 
An expanded version of P rofil e II. Built-in math fun ctions, 
" associated" fi e lds, an indexing svste m and selectable reco rd 
lengths . 26-4515 . . . ... ..... ........... . . .. .. . 299.00 

Profile Plus Upgrade 
Gives Profil e II users th e added fea tures of Prof'il e Plus. 
26-4517 ........... .. ........ . ..... ...... . . 120.00 

Profile Forms 
Prints a de tail ed, singl e-page record on each item in your fil e 

instead of a one or two line li sting. Hequires Profil e Plus. 
26-4556 ..... . ........... . ..... .... ...... .. 125.00 

Profile Archive 
Purge inactive records and li st the m on a line printer and/or 
merge them into a history fil e . Requi res Profil e Plus. 
26-4557 .. ... . . ............. ..... .... ... .... 49.00 

Profile Prosort 
C reate a high-speed index to pinpoint precise information. 
Hequires Profil e Plus . 26-4558 . . .......... . .. .. . 149.00 

Profile Lookup 
Cross refere nce information from up to fi ve different data bases. 
Hequires Profi le Plus. 26-45.59 . . ..... ... . ... .... 199.00 

Menu Generator 
Create me nus in machine code for BASIC or COBOL pro
g ram s. 26-45.55 ..... . ....... .. .. .... ...... .. .. 39.00 

Profile 16 
All ows seve ral operators to access, update and use th e same fil e 
at th e same tim e. Des ign yo ur T1mcl y 6000 Profi le system to 
match yo ur prese nt manual me thods-no need to learn new 
procedures. All sc ree n prompts and menus are in plain English. 
And you can change or expand your system at any time withou t 
havi ng lo re-ente r data. 26-6412 . ..... . .. . . . .. .. 499.00 

UNIFY 3.2 
A full y re lational database manage r designed to run and deve lop 
sop hi st icat e d busin ess appli ca tions whi c h hand le large 
amounts or data. In cluded features are single-step database 
creation , interactive data e ntry and manipulation , a visual 
screen design utility (PA INT), inte ract ive report gene rat ion 
(HPT) , de tai led me nu handling, a multi- level sec urity svste m, 
defau lt fi eld value assignm e nts , domain checking during data 
entry, transac ti on logging, mu lti-kev indexing, inte rnati onal 
date formats , and e rror logging. A tutorial and an on-line HELP 
facility are also in cluded. Requ ires .512K and hard disk drive. 
26-6416 . . . .. .... . ...... . .. . . .. ... . .. . ... . . 999.00 

Spreadsheet Analysis 
VisiCalc Business Forecasting Model 
Allows you to generate finan cial reports based on you r Vi siCalc 
spreadsh eets . Features preformatt ed te mplates for inco me 
statement, balance shee t, cash fl ow and fin ancial ratios. Three 
suppo rting te mplates-sales and cost of goods sold , salari es, 
and asse ts and depreciation -are provide d. 26-4526 .. 99.00 

Multiplan 
Co nsolidate re lated wo rk sheets so that information is tran s
fe rred be tween th e m automaticall y. All prompts are full le ngth 
words or phrases. Plain English nam es can be ass igned to an y 
colu mn , cell or area. If yo u have an y questions, an On-Line 
Reference Guide g ives yo u instant help . Up to e ight d isp lav 
windows can be created on th e screen simultan eously. Multi
plan can direc tlv utili ze vour c urre nt VisiCalc fil es, too . In
c ludes tutorial manual. 26-4 .580 . .......... . ..... 249.00 

Multiplan Multiuser 
A tru ly sophi st icated, ye t in cred ibl y easy-to-use decision sup 
port tool that all ows seve ral people to do sp readsh eet analys is at 
once. 26-6480 . . .. . .. . . . ... . . ... . .. . ........ 349.00 

Integrated 
DeskMate 
Desk Mate, a dual-purpose p rogram, not only provides five pop
ular applications: Tex t, Worksheet, F il e r, Cale ndar/Alarm and 
Mail , hut also provides a user fri e ndl y approach to XENIX. 
DeskMate has th e ab ility to acid existing applications such as 
SCHIPSIT 16, Profil e 16 and Multiplan to an appl ication win
dow. These app li cations can be executed from this window. 
Des kMate is one of the eas iest ways to become familiar with 
diffe re nt compute r appli cations , as well as XENIX. 
26-6405 . ...... . ... .. . ........... . .. . .... .. 299.00 

Tandy 6000 Software Requires Hard Disk for Multiuser Operation. Single User Operation May Use Floppy Disk or Hard Disk. DeskMate, SCRIPSIT and TC26 ProfilefTM Tandy Corp. VisiCalcfTM VisiCorp. XEN IX and MultiplanfTM Microsoft Corp. UNIFYfTM UNIFY Corp. 

http:26-45.55
http:26-45.59


MODEL 4D WITH DESKMATE® 
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Model 4D with DeskMate. The p erfect desktop computer for 
Low As $55 Per Month * busy managers, professionals, educators and home users. The 1199°0 

Model 4D is a stylish, self-contained desktop unit wi th a I 2" 
built-in 80 x 24 display. A parallel printer interface is included, 

• Includes DeskMate 6-in-1 Software for Word Processing, as well as an RS-232C serial interface. The Model 4D runs most 
Electronic Filing, Spreadsheet Analysis, Telecommunications, TRSDOS® and LDOS software designed for the Model 4 and 
Calendar/ Alarm and Electronic Mail 4P, as well as for Model III/I (in the Model III mode). U .L. listed. 

•Two Built-In Double-Sided Drives for 736K of Disk Storage 26-I070 . ............... .. . . .... . ........ . 1199.00 

• 64K Internal Memory-Expandable to 128,000 Characters TRSDOS 6.2 Utility. 
• Large Selection of Ready-to-Run Programs Available 26-03I5 .... .............. . .. .. .. ........... 39.95 

• Expands Easily as Skills or Needs Grow TRSDOS 6.2. 26-03I6 .. . . . . .. .. ......... .. .... 39.95 


SPECIFICATIONS. Microprocessor: 4MHz Z-BOA (2 MHz in Model III mode). Memory: 14K ROM, 64K RAM expandable to 12BK (provides for disk drive emulation in RAM). Keyboard: 71-key 
typewriter-style with datapad, plus control , caps and 3 programmable function keys (F1, F2, F3). Video DlsP.lay: BO x 24 (Model 4 mode), 64x16 (Model Ill mode), or double-width 40 or 32 
characters per line. Upper and lower case and reverse video (Model 4 mode). 96 text, 64 graphics and 96 'special" characters. Language: Microsoft 5.0 BASIC. Sound: Obtainable from 
BASIC. Toggled "keyclick" . Disk Drives: Two built-in double-sided 36BK 5'/4'' drives . External Connections: Cassette operation at 50011500 baud Parallel printer port. RS-232C serial port. 
Buffered inpuVoutput bus. Dimensions: 12'/2x 187/e x 21 1'2''. Power: 120VAC, 60Hz. 

Increase the Versatility of Your Model 4/111/1 Computer 

Model 4 Internal Disk Drive 0. Includes a I 84K, 51/4" double
density disk drive with TRSDOS 6 operating system, Disk 
BASIC and manual. 26-11 27 ........... .. .. . .. 399.95* 
Model Ill Internal Disk Drive 0. Includes TRSDOS, Disk 
BASIC and manual. 26-1162 . . ...... ...... .. .. 399.95* 
Model Ill/4 Internal Disk Drive 1. 26-11 63 . ..... 149.95* 
New Low Price! External Disk Drive. Adds I 84K of data stor
age to your Model III or 4. Internal Drive #0 required. U .L. 
listed. Was $3I9.95 in Cat. RSC-I6. 26-1164 . ..... I99.95 

New Low Price! Model 4 64K RAM Kit. Expands 64K Model 4 
to I28K. Required for Model 4 cassette-to-disk upgrade. Extra 
memory not accessible by BASIC. Was $69.95 in Cat. RSC-I 6. 
26-1122 . ... .......... ..... ... .. . .. ...... .. 59.95* 

Model 4 Upgrade Kit. Converts Model III disk computer to a 
Model 4 disk system (except for cabinet) . Includes new key
board, 64K RAM, TRSDOS 6 diskette with Disk BASIC. 
26-1123 ....... ... ..... . ......... .. ....... 399.95* 

Model Ill/I 16K RAM Expansion Kit. 26-1102 .. .. . 29.95 * 

Model Ill BASIC and I6K RAM Kit. Upgrades 4K Level I to 
Model III BASIC. For Model III only. 26-11 2.l . .. . I29.95* 
Model 4 High-Resolution Graphics. 640 x 240 resolution. Re
quires a minimum 64K I-Disk Model 4. Installation required 
(not included). 26-1126 .... ..... .... ........ .. 2I9.95 
Model III High-Resolution Graphics. Requires 48K I-Disk 
Model Ill. 26-11 25 . .. .. . .......... . ....... .. . . 99.95 
Model III/4 RS-232C Serial Communications Board and Ca
ble. Requires modem and software. Installation required (not 
mcluded). 26-1148 .. . .. . . .... .... . ...... . ..... 79.00 
Model III/4 Hard Disk Kits. Allows you to add our I5 or IO
Megabyte Hard Disk. Requires 48K I-Disk Model III or 64K I 
Disk Model 4. 
15-Megabyte Model Ill Kit . 26-1133 .... . . ... .. . .. 99.95 

I5-Megabyte Model 4 Kit. 26-1134 · · · · · · · · · · · · · · · 79.95 
Model 4 Hard Disk Controller. 26-1138 .. ... - .. .. 449.95 
Model I DOS. 26-310 .... . .. .... . .. ... ... .... . I4.95 
Model Ill DOS. 26-3I2 ... .... .... . ....... ... .. I4.95 

*Installation required (not included). •REVOLVING CREDIT AVAILABLE-See Page 2. TC27 



MODEL 4/111 BUSINESS SOFTWARE 

Accounting 

General Ledger · 
III/4 QD Makes small business accounting procedures faster and 
easie r. Maintains accurate records of all bookkeeping transac
tions and provides a balanced ledger. Use General Ledger alone 
or interface with th e Accounts Receivabl e, Accounts Payabl e 
and Payroll program s for a co mplete, inte rac tive accoui1ting 
system. Handles up to 100 acco unts and l.1 50 monthl y transac
tions. Generates easy- to-read finan cial reports , in cluding Trial 
Balance (with or without a worksheet), Income Sta te ment, 
Balance Shee t, Ge neral Ledge r, Account Li st with all accounts 
(or a specifi ed range of accounts) and th eir current-peri od and 
year-to-elate balances, Posted Tran sacti ons Report and Un
pasted Transac tions Report fo r th e curre nt period. 
26-1540 . . .... . . . .. . .. ... . . . ......... . . . . . . 199.95 

Accounts Receivable 
III/4 QD A balance forward syste m whi ch provides rapid and 
accurate monitoring of sal es and incoming fund s. Interfaces 
with General Ledge r above-all transaction s are summari zed 
and th e totals are automati call y posted to Gene ral Ledger. 
Offe rs seve n standard General Ledger acco unts , plus 10 user
definabl e accounts. Handles up to 2000 transaction s per month 
with up to 150 c ustome rs on fil e . Heports in clude Unpostecl 
Transac tions , Posted Ti-ansac:t ion s, C ustomer Li st, General 
Ledger Acco unt List and Aging Heport on se lec ted customer 
accounts. Offe rs optional use of minimum pavment amount on 
statements , and optional late charge processing (compounding 
option also availabl e) . 26-1541 . .. . . .. . ......... . 199.95 

Accounts Payable 
III/4 QD Automati call y pos ts tran sac tion s and payme nts to Gen
e ral Ledger prog ram . Handles up to 1100 transac ti ons, 75 
vendors, fi ve Gene ral Ledger expense distributi ons pe r in vo ice 
and 14 in voices pe r check. Includes four Ge ne ral Ledger ac 
counts , plus 10 use r-definabl e accounts. Calculates due dates, 
discount elates and di scount am ounts by vendor payme nt te rms . 
Prints Unpostecl Transacti ons Li st, Transac:t ion Posting Heport, 
Ve ndor Li st, Ope n Items List, Cash Require me nts Heport, Ve n
dor Mailing Labels, GIL Account Li st, GIL Distribution Report , 
Check Revi ew Report (for verifi cati on before check printing), 
Checks, Chec k Registe r and Payment Posting Heport. 
26-1542 ... . .. .... .......... ...... ........ . 199.95 

Invoice Writer 
III/4 QD Provides a rapid and accurate method of creating 
invoices using th e up-to-date inlimn ation contained in th e Ac 
counts Receivable sys te m. Automati call y computes taxes and 
discount rates that are de fin ed by yo u. Requires Accounts Re
ceivable (26-1541 ). Inte rfaces with ICS (26- 1545). 
26-1544 . . . ... .... . ... . . ... . . . . .. ......... . . 49 .9.5 

Payroll 
III/4 QD Tracks earnings, dedu ction s and taxes for each e m
ployee, <ls well as e mployer contributions such as FlCA, FUI, 
SUI and more. Inte rfaces with th e Gene ral Ledge r program. 
You can customi ze your syste m in accordance with local, state 
and fe de ral tax laws . Processes up to 80 e mpl oyees, each with 
up to nin e earnings and nin e deducti ons categori es . Handles 
payroll tasks for up to three sta tes simultaneo usly. Earning/ 
Deduction typ es allow changing amounts for e mpl oyees, taxed 
or exempt. Also defin e categori es for FLSA and EEOC report
ing, keep hi stori cal reco rds by peri od, quarte r and year, and 
more. Print payroll checks. 26-1 .543 ... . . . .... . .. 199.95 

W-2 Writer 
III/4 (ID For use with th e Payroll sys te m above . Using th e 
information alreacl v coll ec ted on th e Pavroll data di skette W-2 
vVriter saves yo u t{m e by printing W-2 i'orm s customi zed 'to fit 
your n eed~ . 26-1539 .. . . . . . ....... ... ....... . .. 49.9.5 

Inventory Control 
4 Designed to make in ve ntorv co ntrol eas ie r and more acc urate. 
Produces a reorder report showing ite ms below designated 

reorder level, plus an on-hand listing of ite ms. Prints te n major 
reports, plus nin e custom reports desig ned by you. Prints pur
chase orders and labels. Allows ph ysical inve ntorv count to be 
taken by cycle and le ts vou automati call y reorde r stock. Re 
quires 3 Ooppy dri ves. Mode l 4P requires hard disk. 
26-1545 ... ... .... .... ... . ... ... .. .. .. . .. .. 199.95 

New! Remote Inventory Control 
4 CTI Scan bar codes representing inve ntory item numbe rs 
using a bar code wand and a Model 100 or 200 portable com
pute r. Record \Jh ysi cal count, sales, shipping and receiving, 
th en transfer t 1is data to In ventory Control (above) on th e 
Model 4. 26-1 535 ........................... . .. 49.95 

COBOL Query 
4 CD Retri eve desired information from COBOL data fil es. 
Enter a que ry by specifying th e Ill e and fi elds from which you 
want to re trieve data and the selection criteria (if any). Use 
Query with General Ledger, Payroll, Accounts Receivabfe, Ac
counts Payable, Inventory Control , Multiplan and SCRIPSIT. 
26-2026 ... .. . .. ... . . ..... . . ... ..... . . . .. .. 149.95 
NOTE: Three disk drives required to interface programs. AU prog rams require a printer capable of printing 132 
columns or an SO-column printer capable of prinl ing 132 columns in condensed format. 

Industry Specific 
Apartment Management System 

4 An effi cient and easy- to-use system designed to provide prop

e rty owners and managers with rapid and accurate monitoring 

of apartment complexes . Provides a printout of all transactions . 

Maintains a history of repair orders. Stores up to 450 apartme nt 

units on each diskette . Prints mailing labels . Requires Model 4 

with three Ooppy drives or Hard Disk . 

26-1538 ............. ... ...... . ... . ....... . 299.95 


Real Estate Finance 

III QD Ideal for the agent, investor, broker, le nder or appraise r. 

Features Compl e te Mortgage, Equity, Present Worth and 

Building Developme ntal An alyses, as well as Rate of Re turn , 

Income and Expense Projec ti ons and more. 

26-1579 ..... . ..... .. ... . .. . . . .. . . .. ...... .. 99.95 


Agricultural 
AgriData 
III CW Access the lates t agri cultural make ting, fin ance, news, 
weath er, general business and producti on information from the 
Agriclata Network (form e rl y th e Ag riStar se rv i c~). All you need 
1s a Model 4 or Model III and a telephone mterface. Includes a 
user's manual with quarte rl y updates, a refere nce flip chart, a 
subscription to Farm Futures Magazine, a newsle tter and a toll
free 24-hour support se rvice from AgriData Resources. Re 
quires modem. 26-2227 . ........ ... . ... .. ..... 399 .00 

Time-Saving AgDisk VisiCalc Template 
AgDisk makes th e popular VisiCalc "electroni c worksheet" 
program easy to use for agri cultural applications. The template 
below automati call y loads your headings and formul as. 

Feedlot Cattle Management 
III QD Templates for cattle feeder, higher grade, steer market
ing, carca~s evaluation , cattle net energy, metabolizable protein 
and urea ferm entation pote nti al, protein supplement and ration 
formul ation. 26-1613 . . ... . .... . ........... . ..... 69.95 
AgDisk sol!ware packages require an BO·column prinler. 

~--Minimum Hardware Requirements--~ 
III= Model Ill 4 =Model 4 Onl y 
[/JI J =Model l or Ill III/4 =Model III or 4 

CAJ 32K 1-Disk QD 48 K 2-Disk CID 128K 2-Disk 
CID 32K 2-Disk W 64K 1-Disk OD 16K Level II or 
CW 48K 1-Disk CD 64 K 2-Disk Model III BASIC 

Model Ill Software Packages on This Page Will Run on a Model 4 in the Model III Mode. Agridata/TM Agridata Resources. AgDisk and Feedlot Cattle TC28 Management!TM AgDisk. 



DISK SOFTWARE FOR MODEL 4/111/1 

Productivity 

DeskMate for the Model 4/4P 
4CD DeskMate puts your Model 4D to work right from day one. 
Each day you'll be greeted by a me nu that displays a cale ndar, 
appointment schedul e and a li st of each fil e vo u have stored. 
TEXT. Control-key editing features make it easy to co mpose 
and edit tex t right on th e screen. WORKSHEET. This elec
troni c spreadshee t uses simple " plain Engli sh " e ntri es to make 
complex calculations instantly. View countl ess '"vVhat if ... ?" 
situations in seconds. You can print all or a port ion of your 
spreadsheet. FILER. Create a nam e-and-address fil e, small 
inventory list and more. Simple commands le t ~ou create and 
find fil es eas il v. You can sort fil es bv one or more fi elds and print 
you r fil es in 'any order yo u wish. TELECOM. By adding a 
telephone modem, DeskMate le ts you com muni cate with a host 
computer, information service or another te rminal. Information 
you rece ive can be printed or stored on your diske tte . You can 
also send fil es to other compute rs. TELECOM wi ll eve n dial 
the phone numbe r of anyone li sted in the FILER program-at 
the touch of a key. CALENDAR. Set up an agenda for a month , 
as well as you r dail y appoi ntme nt cal e ndar. MAIL. This spec ial 
program le ts you send and receive messages to and from other 
DeskMate users over th e phone . (Note : 1elecom and Mail re 
qu ire mode m.) 26-1608 . . ... .. .. ...... .. ...... 199.95 

Spreadsheet Analysis 
Enhanced VisiCalc 
4CD This versatil e 1:ianageme'.1t and e ngineering planning tool 
takes advantage of Model 4 s 128K me mory capacity and 
80 x 24 display. You simp ly de fin e th e formu las, ente r th e fig
ures and VisiCalc pe rforms a ll calc ulations automatical ly. 
Change any value or formula , and Visi Cal c instantl v updates 
every related number! You can view co untl ess " what if ... ?" 
situ<1tions in seconds. 26-1520 ... .. ..... .. ..... .. 99 .95 

Multiplan 
4 CD An in credibly easy-to-use dec ision-making tool that sup
ports 128K me mory for larger spreadsh eets. Multi plan lets vou 
consolidate re lated worksheets so that information is tran s
ferred be tween th e m automaticall y. All prompts are full le ngth 
words or phrases. Plain Engli sh nam es can be ass igned to an y 
column, cell or area. If you have any questions, an On-Line 
Reference Gu ide knows where you are in Multipl an and of1 e rs 
information re lated to your proble m. With Mu ltipl an, up to 
eight display wi ndows can be created on the scree n simultane 
ously. Multiplan can also directly utili ze your c urrent VisiCalc 
f-ll es. Includes tutorial manual. 26-1530 . ... .. ..... 199.00 

Target PlannerCalc 
4 CD Create your own fin ancial mode ls bv e nte ring and pro
cessing data by column , row or indi vidual location. Features a 
var iety of math ematical operation s, including conditional co m
mands. Prompts are in plain English and a handv " Help" scree n 
is available at the touch of a key. 26-1512 .. ... .... . 99.95 

Word Processing 

Disk SCRIPSIT® 

4 w Prepare correction-free me mos, le tte rs , reports and man

uscripts on th e screen in an SO-character b y 24-line format. 

Edi ting features le t you dele te, inse rt and move blocks of text 

easily. Then print as many correction-free cop ies as yo u need 

with an optional printe r. Includes a "global search" function , 

reformatting, hyphe nation , ce nte ring, automatic headers and 

footers , justification , margin and tab settings, automatic page 

numbering and more. 26-1596 ... . . .. .... . ... .. .. 99 .95 


SCRIPSIT 

I/III CAJ 26-1563 . .... . ............... ....... .. 99 .95 


SuperSCRIPSIT® 

4w All the features of Model 4 SCRIPSIT and more . Includes 

true proportional-spaced printing, multipl e line spac ing (in

cluding half-space), and "save and recall " multiple paragraph 


format s. Displays full 80 x 24 format with reverse video to help 

in editing. Features align tabs, automatic pagination and user

defin abl e print codes. Supports underlin e, double underline, 

boldface, supe r and subscripts , and multipl e column printing 

(depe nding on th e printer). Includes self-paced training course 

on audio cassettes, training manual , re fe re nce manual and ref
e re nce card. Hequires printe r. 26-1595 ... . ... .... 199.00 


SuperSCRIPSIT 

I/III © Includes all of the features of Model 4 SuperSCRIPSn: 

but in a 64 x 16 display format and no reverse video. 

26-1.590 . ....... ... ...... . ................. 199.00 


SCRIPSIT PRO 

4 CID Our mos t powe rful word processing program. Similar to 

SuperSCRIPSJT (above), but with these additional features: 

windows for viewing two docum e nts simul taneously, chaining 

of' docum ent modul es, boi le rplating, footnoting, manipulation 

of' columns of' text , and access to DOS commands from within 

th e program. 26-1601 ..... ....... . ............ 249.95 


Tape SCRIPSIT® 

!/III cm Compose and edit text on th e video display, then use an 

optio nal printer to produce correction-free le tte rs and reports. 

Features ce nte ring, heade rs , foote rs , global search and more . 

Save text on cassettes for late r revision (requires recorder). 

26-1505 ... . ....... .... ............ . ... ... .. 39.95 


SCRIPSIT Spelling Dictionary 

4 CD Aut o mati ca ll y c h ec ks t ex t pre pare d with Super

SCRlPSIT for misspellings. Co ntain s 73,000 words. Add your 
own user li st, too. 26-1600 . ........ .. .... .. ..... 99.95 
!/III CQJ For tex t mate rial pr e par e d with SCRIPSIT, 
SuperSCRIPS IT or ASC II l'il es . (Requires 3-disk system on 
Model I with SuperSCRIPSIT.) 26-1591 ........... 99.95 

Database Management 
Profile® 4 Plus 
4 CD Create vo ur own personali zed electronic filing system! A 
full -scree n Defin e Fi les program makes it easy to create and 
change fi e lds, even afte r the fil e is expanded . Sort and selec t 
records by an y fi e ld in any segme nt of th e l'il e. And sorting is 
ex te nded ove r all available disk space- not just RAM. Features 
index ing for faste r so rting and selection . Sort by up to ~ive 
fi elds-i n ascending or descending order-to a maximum of 85 
characters. And you can select records usi1~g up to 16 diffe re~'. 
search cntena. Mass operatwns are accessed via mdexes, as 
we ll as th e regular scan ope ration. Indexes for report and label 
printing, and SuperS C RIPSIT and VisiCalc selections. A built
in math package can pe rform arithm e ti c operations-such as 
calculating tax es, ex tensions and total s-among several fields 
and th e n update another fi e ld automati call y. Stores up to 700 
records of 25.5 characters in le ngth on a 2-disk data base, 2900 
with 4 disks. C reate up to 36 different reports and 36 different 
se ts of mai ling labels for each fil e. Des ign reports and labels up 
to 200 characters across and 99 print lines down. Up to ten 
differe nt scree n formats for each fil e . Up to 36 SuperSCRIPSIT 
and Vi siCalc sp in-off fil e formats pe r fil e for reports and form 
le tte rs. Co mes w ith easy- to-unde rstand tutorial manual. 
26- 1.635 . .... . . ...... " ... .. . .. .... ....... . . 249.95 

Profile III Plus 
III CQJ Sto re almost any type of information, the n re trieve it at 
the touch of a key. Use r-designed fil e layout , input screens and 
reports. Supports multipl e sc reen d.esigns for different views of 
the data. Stores up to 700 records of 255 characters 111 length on 
a 2-disk svstem, 2100 records with 4 disks. All ows up to 99 fi elds 
per reco;·d . Co mes with easy-to-unde rstand tutorial manual. 
26-1592 . .... . ................. ... ... ... . .. 199.00 

Hard Disk Profile Ill Plus 
III © In cludes all th e features of Profile III Plus and allows 
much larger fil es (up to 65,535 records). Faster searches due to 
increased access speed of hard disk. 26-1593 ..... . 299.00 

TC29MultiplanfTM Microsoft Corp. Profile and SCRIPSIT/Registered TM Tandy Corporation. Target Planner CalcfTM Comshare . VisiCalcfTM VisiCorp. 
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MODEL 4/111/1 SOFTWARE 

Financial 

The Home Accountant 

III OD A comprehensive personal finance system for you and 

your family. Lets you define up to 99 budget categories, monitor 

transactions, keep track of up to five checkbooks and print 

checks. Produces eight financial reports and bar graphs for any 

budget category with optional printer. Shows a historical trend 

analysis for any budget category. 26-1511 ........... 99.95 


Money Decisions Series 

IIIOD Each program puts the most frequ ently used business and 

financial problem-solvers at your fingertips! Takes your infor

mation from prompts and performs sophisticated calculations. 

Lets you create a set of problem-solving assumptions and then 

calculates "before and after" effects of multiple alternatives. 

Each can be used alone or in conjunction with the other Money 

Decisions programs. Produce formatted reports with optional 

printer. Each program in the series comes with an extensive 

tutorial manual. 

Money Decisions I: Investment Analysis. Includes Future In

vestment Value, Initial Investment, Annual Interest Rate, Inter
nal Rate of Return and more. 26-1 620 ....... .. .... 49.95 

Money Decisions II: Real Estate and Loan Analysis. Includes 

Principal on a Loan, Regular Payment on a Loan , Last Payment 

on a Loan, Term of a Loan, Annual Interest Rate on a Loan, 

Mortgage Amortization Table and more . 26-1621 ..... 49.95 

Money Decisions Ill: Business Statistics and Forecasting. In

cludes Risk Adjusted Net Present Value, Payoff Matrix An alys is, 

Hegression Analysis/Forecasting, Bayesian Decision Analys is 

and more. 26-I622 .......................... ... 49.95 

Money Decisions IV: Business Management. Includes Lease 

Purchase Analysis, Depreciation Switch, Salvage Value, Bar 

Graph and more. 26-1623 ... ......... . .......... 49.95 

Money Decisions V: Advanced Investment Analysis. Includes 

Future Investment Value (Uneven Cash), Present Value of Tax 

Deduction, Discount Commercial Paper, Accrued Inte rest on 

Bonds and more. 26-1624 ....................... 49.95 


Graphics 
Business Graphics Analysis 
III OD Perfect for corporate planners, analysts and managers. 
Turns complicated numeric data into easy-to-understand charts 
and graphs. Select pie, bar, line or scatter charts , supply the data 
and the program quickly displays your graph on the screen. 
Allows editing of titles and labels before printing. Enter data 
from keyboard or disk fil es using VisiCalc. 26-1597 .. 174.95 

Communications 
Micro/Courier® 
III OD Send and receive electronic mail quickly, inexpensively 
and reliably! MICHO/Courier lets you send any TH.SOOS fil e 
you can store and access with your computer to any other 
personal computer with the same communications protocol. Or 
access information services like Dow Jones News/Hetrieval or 
CompuServe. Includes "unattended" mode that all ows auto
matic dialing after business hours for reduced rate. Requires 
Modem II and RS-232C interface. 26-1589 ... .... . 149.95 

Programming Languages 

Assembly Language Development System 
III/4 OD Powerful package that's a necessity for the assembly 
language programmer. With full screen Editor, Assembler with 
sorted cross-reference listing, Linker for creating an absolute 
fil e, automatic File Transfer, and Debug modules. Offers nu
merous important and helpful features and includes TRSDOS 6 
and Model III TRSDOS 1.3 support. 26-2012 . .... . 149.00 

Editor/ Assembler, Series I 
I/III W Allows advanced programmers to program in Z-80 
assembly language. Includes an editor/assembler, sample 
programs and extensive 255-page manual-including detailed 
descriptions of the Z-80 mnemonics. 26-2013 . . ..... 34.95 

BASCOM-4 
4 CD Feature-packed for fast compilation of Model 4 BASIC 
programs. BASIC compiler lets you execute faster than the 
same interpreted programs, and require less memory. Includes 
compiler, linker routine library and run-time package. Source-
code security is provided. 26-2218 ............... 195.00 

FORTRAN 
4 CD Write programs in FORTRAN using EDIT-80, a powerful 
editor with commands for inte rline and intraline ed iting. Com 
pil er reads your FORTRAN source program from diskette, 
translates it into relocatable object code and saves it on diskette. 
Linker lets you input the relocatable object program, execute it 
and save it on diskette as a TRSDOS command fil e. Assembler 
lets you create relocation assembly language subroutines that 
you can link to your FORTRAN programs. Includes 250-page 
manual. 26-2219 ........... . . ......... . . .. ..... 99.95 
FORTRAN. III OD 26-2200 . .. . .. . ........... . ... 99.95 

COBOL 
4 CD Based on the ANSI '74 standard. Features single-step 
compil er multi-key ISAM, COBOL editor and DEBUG. A list
ing of the program is generated showing the original source 
statements, error information, data allocation, interactive DE
BUG information and optional cross-reference of all program 
labels and data items. 26-2190 ......... . .. . .. ... . 199.00 
COBOL. I/III OD 26-2203 ............... ..... .. 199.00 

BFBLIB BASIC Routines Diskette 
I/III CJD Supercharge your programs with these 121 subrou
tines, functions and utiliti es described in BASIC Faster and 
Better & Other Mysteries (62-1002, not included). Modify rou
tines or use "as is". 26-2021 ............. .. ...... 19.95 

XENIX Console Emulator 

Lets you use a Model 4 computer as an ADDS-25 terminal to a 
XENIX co mput e r system . Req uir es RS-232 port. 
26-1599 ..... . ....................... . . .. ..... 99.95 

Cassette Software 
DOTPLOT-80 
CTD Create beautiful graphics with easy-to-use BASIC com
mands. Requ ires graphics-mode printer. 26-2023 . .... 19.95 

Tiny Pascal 
® Great introduction to this structured programming lan
guage (fixed-point, non-array version) . Includes sample pro
grams to get you started. 26-2020 ... ... . .. . .. ..... 19.95 
Basic Instruction 
A primary aid in learning BASIC. Write simple programs within 
minutes. 26-2015 ... ....... .. ............ .... .. 24.95 


Disk Games 
13 Ghosts 
CQJ Armed only with your "Ghosts Blaster'', you're out to de
spook a Ghost Town. You'll encounter a skeleton that's immune 
to yo ur blast and a"Laughing ghost" with an annoying knack for 
waking up dangerous ghoul fri ends. 26-1927 .. .. .... 19.95 
Zaxxon 
Enter th e floating fortress, destroy enemy defenses, and finall y 
defeat th e mighty robot, Zaxxon. Add an optional amplifi er for 
great sound effects . 26-1956 ....... ...... ........ 29.95 

.------Minimum Hardware Requirements 
III= Model III Cassette software requires a 
I/III= Model I or III Model 4/III/I computer 
4 = Model 4 Only and a casse tte recorder. 

CAJ 32K I-Disk OD 48K 2-Disk CTD 16K Level II 
CJD 32K 2-Disk CD 64K 1-Disk or Model Ill 
CQJ 48K I-Disk CD 64K 2-Disk BASIC 

TC30 Model III Software Packages on This Page Will Run on a Model 4 in the Model III Mode 



COMMITMENT ID EDUCATION 

When it's time to select computer hardware and software, 
educators can look with confidence to the Radio Shack Educa
tion Division. Since 1979, the Education Division has devoted 
its full-time efforts to supporting Tandy computers and the 
teachers who use them. Education Division staff in Fort Worth, 
Texas, develop and market high-quality software programs, pro
vide customer support, and coordinate the activities of 20 
Regional Educational Coordinators and more than 100 Radio 
Shack Education Specialists nationwide . who work to make 
sure that schools get the computer capabilities they need at 
the best possible price. More than 1 75 professionals in the 
Radio Shack Education Division are workingto provide schools 
with the best in computer hardware, educational software, 
service, and support. 

Education Software Packages for Varied Needs 
From kindergarten to college, from alphabets to zoology, edu
cational software programs for almost any area of teaching are 
available for Radio Shack computers. The software packages 
described on the next three pages are only a few of the more 
than 125 titles published by the Radio Shack Education Divi
sion. And Radio Shack's Express Order system gives you direct 
access to more than 500 educational titles from a variety of 

noted curriculum publishers-all available through your 
nearby Radio Shack store. For detailed descriptions of all of 
these programs, stop by your local Radio Shack for a free copy of 
the 1986 Educational Software Reference Guide (Catalog 
RSC-18E-see page 3). In addition, our Tandy Educational 
Software Sourcebook lists over 3000 software packages avail
able for Radio Shack computers. 

Tandy Teacher Support System 
Teachers can count on Radio Shack for classroom support mate
rials that help make teaching about computers easy] Our struc
tured courses help teachers teach and help students learn. 

These computer-skills courses cover the topics most widely 
taught in the schools: the BASIC, Pascal, and LOGO computer 
languages; the computer disk operating system; and applica
tions such as word processing, database management, and 
spreadsheet analysis. 
Each course includes overhead transparencies that provide the 
framework for a structured presentation of the material. A 
detailed teaching guide gives .notes keyed to each tran~parency. 
Student workbooks come with the package to provide a de
tailed note-taking guide plus quizzes and hands-on computer 
activities. Twenty-five student workbooks are included; addi
tional copies are available separately. 

As the teacher presents each transparency, he or she works with 
the students to fill in missing pieces of information on the 
overhead. At th~ same time, students add the missing informa
tion to their workbooks. Hands-on computer demonstration is 

an important part of each lesson, and the activity at the end of 
each lesson allows students to crystallize their understanding of 
the material. 

Our Personal Computer Applications courses for the Tandy 
1000 are the latest additions to this series. They help meet the 
current need for quality instructional materials to teach com
puter applications. 

Personal Computer Applications Part One introduces general 
computer use, word processing, and database management. A 
second volume, Personal Computer Applications Part Two, 
covers spreadsheet applications, scheduling, telecommunica
tions, and introductory programming. Both courses are based 
on Tandy's DeskMate: an integrated, six-function software pro
gram provided free with each Tandy 1000 system. 

Some of the products available in this series are: 

Personal Computer Applications, Part One. For the Tandy 
1000. 26-2590 ... . ... . ...................... 500.00 
Additional Student Workbook. 26-2591 ............. 4.95 
Personal Computer Applications, Part Two. For the Tandy 
1000. 26-2592 .... ...... . . .......... .. ...... 500.00 
Additional Student Workbook. 26-2593 ......... . ... 5.95 
Part One: Introduction to BASIC. I/III ® 
26-2150 .... .. .. .. . . .................... . .. 220.00 
Part One Additional Student Workbook. 26-2151 . .. .. 3.50 
Introduction to Color BASIC. CC 26-2680 ........ 350.00 

Additional Student Workbook. 26-2681 .. ... . .. ..... 5.95 
Part Two: BASIC Programming. I/III ® 26-2152 ... 260.00 
Part Two Additional Student Workbook. 26-2153 ..... 4.50 
Part Three: Advanced BASIC. I/III ® 26-2154 ... . 260.00 
Part Three Additional Student Workbook. 26-2155 .... 4.50 
Part Four: TRSDOS. I/III W 26-2156 . .... ...... 299.00 
Part Four Additional Student Workbook. 26-2157 . . .. 4.50 
Introduction to Pascal. I/III©* 26-2674 . .. . ..... 350.00 
Additional Student Workbook. 26-2675 . . .. ... . ..... 7.95 
Courseware Development with AUTHOR I. I/III© 
26-2697 . . . .. .... .. . ........ .. .. . .......... 350.00 
Additional Student Workbook. 26-2698 . . ....... .... 4.95 

~-- Minimum System Requirements--~ 

I - Model I * Compatible with Network 3. 
III - Model III + Compatible with Network 2. 
CC - Color Computer 
w 32K 1-Disk ® 16K with Cassette 
CQJ 48K 1-Disk CBJ 16K Extended Basic 
W 64K 1-Disk CD 32K Extended Basic 

All Model III Programs Run on Model 4 in the Model III Mode TC31 



MATH, LOGO, EARLY LEARNING 


TC32 

Basic Skills Math 
With the right software program, the computer can be a patient 
tutor that provides hours of non-threatening, individualized 
practice in basic skills. Children can receive an unlimi ted num
ber ofpractice exercises at skill level, and the computer can give 
appropriate feedback messages for each response. 

Radio Shack's basic skills math programs take advantage of this 
computer capability. Each program randoml y generates exer
cises at any of a wide range of skill levels. The K-8 Math and 
Color Math programs cover arithmetic topics at grades K 
through 8, while Essential Math programs cover junior high and 
high school math topics . Standard features include automatic 
placement and automatic promotion/demotion options. K-8 
Math with Student Management combines the K-8 Math pro
gram with automatic, disk-based student record-keeping. The 
K-8 Math Worksheet Generator generates worksheets and an
swer sheets keyed to grade K through 8 math skills. 

Programs in this math series are: 

K,8 Math Program, Volume One. 

I/III *t a::z::ID 26-1715 .. . .. . ... . . .... .. . . .. .. . 199.00 


K,8 Math with Student Management, Volume One. 
I/III * CA) 26-1725 .. .. .... .. . .. . .. . .......... 199.00 


K,8 Math Worksheet Generator. 

I/III CA) 26-2162 ... .. .... . . .. . ... ... .... . . . ... 99.95 


Color Math. cc t a::z::ID 26-3202 ... ... . . .. . . . .. 39.95 

Essential Math, Volume One. 

I/III *t a::z::ID Addition, subtraction, multiplication , division, 

number concepts. 26-1716 . ....... . ... . . . .. .... 199.00 


Color Essential Math, Volume One. 

cc *t cx:z:::D 26-2643 ....... . .. . . . . .. . .. . . .. . . 120.00 


Essential Math, Volume Two. 
I/III *t a::z::ID Fractions, d·ecimals and percent, and pre-algebra 
concepts. 26-1719 . .. . .. . . . . . .. .. . . . ... . . ... . 199.00 

Programming With Super LOGO 
Children and adults can create col
orful graph ics programs with 
Radio Shack's powerful Super 
LOGO programming language. 
Super LOGO is based on the Logo 
language developed at Massachu
setts Institute of Technology. With 
Super LOGO, students can de 
velop their problem-solving skills, 
learn programming concepts, and 
have fun. Using Super LOGO is 

easy for children, ye t also fun for adults. With Super LOGO, 

children apply math and logic concepts to make a cursor char

acter called the "turtle" draw pictures on the screen. The 

program features advanced editing, simple list-processing capa

bilities, decimal arithmetic, multiple turtles running simultane 

ously, and animation. 


Super LOGO Disk Version. cc CA) 26-2716 . ... . 99.00 


Super LOGO Program Pak. cc Cill 26-2717 . . . .. 49 .95 


Super LOGO Network 2. cc 26-2738 .. . . ... . . 299.00 


Color LOGO Lab. Requires Super LOGO. cc 

26-2770 .. ... .. ... ....... .. . .. .. ... . . ... . .. 199.00 

Color LOGO Lab Additional Student Workbook. 
cc 26-2771 ..... . ..... ...... ... .. . . . ... ....... 2.00 

Color LOGO Teacher's Book. cc 26-2761 . . . . .. . 3.95 

Color LOGO Parent's Book. cc 26-2763 ... ..... 3.95 

Early Learning 
First and second graders 
will e njo y learning with 
these creative Color Com
puter programs from th e 
Children's Television Work
shop software group . Play
With-Language'" consists of 
three word and reading ac
tivities to teach sight and vo

cabulary words, decoding, and comprehension skills. Hands 
On!™ lets students write with beginning word processing aids 
and create pictures in ways unique to computer art. 

For younger children, the Model III/4 program Introduction to 
the Alphabet provides practice in letter recognition , alphabeti
cal order, and keyboard use. Immediate fe eaback is given for 
each correct response. 

Play,With,Language. cc CA) 26-2538 . . .... . .... 99.00 

Hands On! cc CA) 26-2539 ..... . . .. ... ... . . . . . 99.00 

Introduction to the Alphabet. 

111/.4 1* a::z::ID 26-1718 .... ...... .. . ... .. .... .. 39.95 


Unique Electronic Book and Software 
Th e tou ch-se nsitive El ectroni c 
Book allows students to interact 
with the Color Computer without 
using a keyboard. Programs sold 
for use with the Electronic Book 
come with paper pages that have 
pictures keyed to the computer 
program. The teacher or learner 
inserts these pages into the Elec 
tronic Book and then runs the pro

gram. Whi le the program is running, the learner presses 
different areas of the book's surface to make activity choices or 
to answer questions . 

Two Electronic Book programs are the Solar Explorer program 
and Professor Pressnote's Music Machine. Solar Explorer for 
grades five through nine uses th e theme of space travel to give 
information about our solar system's plane ts and Earth 's moon. 
Professor Pressnote's Music Machine for grades four and up 
introduces children to the fundam entals of musi c. Additional 
programs are available . 

Electronic Book. 
CC Plugs into joysti ck port. 26-3141 . . .. .... . .. . . . 24.95 

Professor Pressnote's Music Machine. 
cc CAIID 26-2573 ... . . ... .... . . . .... .. . . . .... 24.95 

Solar Explorer. cc CAIID 26-2546 .. .. .. . ....... 19.95 




MORE CLASSROOM COURSEWARE 

Courseware from MECC 

CC OJ Provides beginning and inte rmediate music theory prac

tice for a ll age leve ls . F ive programs ar e includ e d. 

26-2795 . . . .. . ... . . .. .... ... . ... ... . .. . . . ... 34.95 


Pre-Reading 

cc OJ Contains six programs for preschool through grade two: 

Caterpillar, Train, First Le tter, Pictures, Words, and Shapes. 
Using game formats, these programs help children practice 
a lphabetization and matching le tt e rs and shap e s. 
26-2796 . . . . .. .. . . .... . .... .. ......... ... . . . 34 .95 

Earth Science 
CC OJ A package of four natural science study programs for 
grades five through nine. Included are : Earthquake, Minerals, 
Solar Distance, and Ursa (a program which simulates the appar
ent rotation of star patterns) . 26-2797 . . ... . . . . ... . 34.95 

Marketplace 
CC OJ Includes four simulati ons that give students in grades 
three through eight experience in making marketing decisions. 
26-2798 ..... . . . . . . . .... . . . . .. .. . . .. . . . . ... . 34.95 

Outdoor Biology 
CC CIJ Presents two interactive simulations to help students in 
grades one through nine understand ecological concepts re 
lated to the food chain . 26-2799 .... . .. ... . . ..... 34.95 

Basic Arithmetic 
III © Provides games and drills designed to help students in 
grades two through six strengthen their arithmeti c ski ll s. 
26-2790 .. . . ... . ... . .. ... . .. . . . .... . ... . ... . 44.95 

Word Games 
III/4 © Designed to add inte rest and motivation to language 
study for grades one through six. A teacher option program 
allows the instructor to develop custom word lists for use with 
the three word games. 26-279I . . .. . . ... .... . . .. . 44.95 

Expeditions 
III/4 © Presents three interactive simulations that allow stu
dents in grades five through nine to " participate" in the events 
of three American historical periods. 26-2792 .. . ... . 44 .95 

Puzzles and Posters 
III/4 CQJ A teacher utility program that allows teachers to 
produce word puzzles and bann ers for classroom us e . 
26-2793 .. ...... .. ... ... . . ..... . .. . . ... . . . .. 44.95 

Business Education 
Teach your students the computer accounting applications used 
by small businesses. Business Education: Computer Applica
tions in a Small Business covers General Ledger, Accounts 
Receivable, Accounts Payable, and Payroll. Introduce your stu
dents to computers and accounting principles wh ile helping 
them to prepare for the business world. 

Designed to supplement the curriculum, this Business Educa
tion teaching package contains a se ries of structured lessons .. 
Included are visual materials, twenty-five student workbooks, 

and complete software and user guides for the four applications 
covered. Printer required. 

Business Education: Computer Applications 
in a Small Business 
l!I/4 rn:::z:D 26-2654 .... .. .. .. - ......... . ..... 599.00 

Business Education Additional Student Manuals 
III/4 rn:::z:D 26-2655 .... ... ... . ..... . .. . . ...... 11 .95 

Computer Reference Books 
Reference books from Tandy can help teachers make the best 
use of their computer resources. The Tandy Educational Soft
ware Sourcebook contains more than 3000 listings of educa
tional software programs available from a variety of publishers. 
The educational booklet My TRS-80 Likes Me helps teachers 
introduce the BASIC language to elementary students through 
fun exercises. Number Patterns helps teachers introduce num
ber series concepts in an entertaining way using computers. 

Radio Shack's Proposal Writing Guide provides proposal writ
ing assistance for teachers who are seeking gran t funds for 
computer instruction. The TRS-80 Microcomputer Handbook 
for Educators provides general information on educational 
computer use for teachers who are new to the field of educa
tional computing. 

;fandy 
Educational 
Software 
Sourcetiook 

Tandy Educational 
Software Sourcebook 
26-2747 .. . .. ..... . . .. .. . . I3:95 

My TRS-80 Likes Me 
26-275I . .... . . ..... . .... . 2.50 

Number Patterns 
26-2752 . . .. .............. 2.50 

Radio Shack's Proposal Writing 
Guide 
26-2754 .. ..... . ... ... .. .. 9.95 

TRS-80 Microcomputer Handbook for Educators 
26-2757 . .. .... . ....... ...... . . . .. ...... .. ... 2.50 

~--Minimum Systems Requirements 
III = Model III 4 =Model 4 Only 

I/III= Model I or III III/4 =Model III or 4 

CC= Color Computer 


W 32K I-Disk CD 64K 2-Disk 

© 48K I-Disk CID I6K with Cassette 

CID 48K 2-Disk CD 32K Extended BASIC 


*Compatible with Network 3. tCompatible with Network 2. 

Play-With-Language, Hands On! and Introduction to the Alphabet/TM Children ·s Television Workshop. Music, Pre-Reading, Graphing, Earth Science, Market TC
Place, Outdoor Biology, Basic Arithmetic, Word Games, Expeditions and Puzzles & PostersfTM MECC. 33 



NETWORK OFFICE AUTOMATION 

Local Area Networks 
Make Data Sharing 
Easy and 
Affordable 

•Link Multiple MS-DOS 
Tandy 1000, 1200, 2000 and 3000, 
As Well As IBM PCs 

• Design an Automated Office to Share 
Software and Hardware Resources 

•Works With Existing MS-DOS 2.1, 3.0 Software 
•Uses MS-DOS 3.X Record Locking 

Why You Need a Local Area Network 
Maximum efll ciency in today's offi ce is achieved through auto 
mation of word processing, filing and other business applica
tions. An ideal solution is to connect your computers together to 
form a local area network . While the sharing of software and 
hardware resources offers savings in time and offi ce space, 
networking has been prohibitive for many businesses. Mos t 
micro nets require expensive dedicated fi le servers. In addition, 
it is difficult to " mix and match" different computer equipment, 
because all computers within a network had to be operating 
system compatible. But now there's ViaNet- a software system 
that links Tandy's MS-DOS computers into a local area network. 
Best of all , it is no longer necessary to invest in an expensive 
dedicated computer fil e server. 

Versatile ViaNet™ Network 
ViaNet makes all resources on the network available to each 
user. With ViaNet, users may eas ily and quickly share programs , 
data and such costly resources as le tter-quality printers, hard 

HARD 
DISK 

HARD 
DISK 

ViaNet™ 
di sks or backup devices. The software is resident at each sta
tion, so the network operates as a global supervisor, without 
requiring a "master" station. Mos t important, ViaNet is as easy 
to use as a stand-alone computer. Operating system commands 
work precisely the same un der ViaNet as in a stand-alone 
environment. Each computer in the system requires an Arcnet 
Datalink Board , and is connected to a "hub" with coaxial cable. 
Boards in cl ude software and user's guide . Installation recom
mended (not included). ViaNet requires 128K more RAM than 
is required fo r applications and MS-DOS. 

Network Hardware 
Tandy 2000 ViaNet System. 26-1220 . . ..... . . .. . . 499.95 
Tandy 1000/1200/3000 ViaNet System. 
26-1 221 . . . .. .... . . . . . .. . . . ...... . . .. . ..... 499.95 

ViaNet Administrator's Guide . 
26-1222 . .. . . . .... . ... .. .. . .... .. .... . .... . . 19.95 

Active Hub. Lets you connect eight computers up to 2000 feet 
apart . Active Hubs can be linked. Adding Passive Hubs to an 
Active Hub all ows service of up to 24 CPUs. 
26-6508 ... .. ..... . . . . . . . .. . .. . . . ... ...... . 695.95 
Passive Hub. Connects four computers to each other up to 200 
feet apart. Two passive hubs cannot be connected in series. 
26-6504 . .. . . . . . . ... . .. ........ . . . ... . .. .... 69.95 
Coaxial Cable. RG62 with BNC connectors on each end. 
20 F t. 26-6510 .. . . . . . . . . . . . . . . . . ... .. . .... . . . 15.95 
50 F t. 26-6511 . .. . . ... . .. ... . . . .. . . . . .... . . .. 24.95 
100 Ft. 26-6512 . . . .. ... . . . . . . ... . . . . . .... . . . . 39.95 
Bulk. 26-6513 .. .. . . .. . .. . . . . ... .... . . . Per Foot/21¢ 
BNC Fitting. 278-104 .. . . . . . ... . .. .... .... . .. .. 2.39 
BNC/BNC Coupler. 278-115 . ... . ...... . . .. .. . .. . i.9·9 
UG-306/U BNC Right Angle Adapter. 278-116 ... . . .. 3.59 
Female BNC. 278-114 .. . ..... . . .. . . . . . . . . . . .. . . 2.49 
Coax Cable Stripper. 278-240 . ... . . . .. . . . ... .. . . 10.95 
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CLASSROOM NETWORK SYSTEMS 

Classroom Networks Provide 


Shared Learning Systems 

...,.,,,...-~~~. -~~~~ 

• Link Multiple Tandy 1000, Model 111/4 Computers 
• Share a Common Hard Disk System and Printer 
• Run Existing MS-DOS 2.1 and Standard TRSDOS 

1.3 Applications Software 
• Supports Programming, Business Education and 

Computer-Aided-Instruction (CAI) Applications 

• One Cable Connects All Stations for Communications 
• Master Station Serves Up to 63 Student Stations 
• Student Stations Function Like Stand-Alone Computers 

with 4 Floppy Drives 

Network 4. Incorporates some of th e most advanced network
ing technology available to make shared computer learning 
possible for large groups. Using a twisted-pair cable, the Net
work 4 connec ts an entire classroom of upgraded Model III , 
Model 4 and Tandy 1000 computers to a maste r computer with 
a hard disk drive or drives. The student stations can then share 
th e hard disk , each station operating virtuall y as a stand-alone 
system. Each user can quickly access programs, data files and 
storage areas on the hard disk as designated by the teacher. 
Student stations have full print capabiliti es at their own local 
printers. For remote printing, a SPOOL utility direc ts print 
output to a fil e . Spool fil es can be printed on the printer con
nected to the master station or other dedicated station. 

System Requirements. Network 4 requires a Model 4 host 
(Model 4 plus Upgrade Kit or a Network 4 Student Station plus 
cable modification) ; a Model 4-compatible hard disk (s uch as 
th e 35-meg primary 26-4171, or 10-meg 25-1025 plus Model 4 
Controlle r 26-1138);Network 4 Operating System 26-2773; 
and a trunk cable. A disk-equipped Model Ill or 4 is needed to 
initiali ze the ne twork hard disk. An Active Junction Box (availa 
bl e through th e Radio Shack Education Division) is required to 
connect more than 32 stations to th e trunk cable, or to extend 
the trunk cable beyond 1000 feet. 

Tandy 1000 Station Requirements. Each Tandy 1000 computer 
requires at least 256K RAM and the Network 4 Inte rface Board. 
Tandy 1000 station software 26-2772 is required for each net
work, in addition to the Network 4 Operating System. Operat
ing under MS-DOS 2.1, Tandy 1000 stations keep full use of 
local drives and gain four drives from the Network 4. 

Model III/4 Station Requirements. Model 4 Student Stations 
are ready to add to the ne twork. Model Ill and Model 4 comput
ers require at least 48K and the Model III/4 Upgrade Kit. At 
least one disk-equipped Model III or Model 4 station is required 
for installing application software. Model lll/4 stations operate 
under a network version of TRSDOS 1.3, which is included 
,-;\\);\ the etwork 4 Operating System package. 

Network 4 Operating Software. Controls ne twork server and 
hard disk. Includes operating software for Model III/4 stations 
to share network hard disk and printe r. 26-2773 .... 230.00 

Network 4 Operating Software for Tandy 1000 Stations. En
ables Tandy 1000 stations to share ne twork hard disk and 
printe r. Requires Network 4 Operating System 26-2773 . 
26-2772 . ..... ........ . ... ....... . ......... 170.00 

Tandy 1000 Network 4 Interface. 25-1008 ........ 299.95 
PLUS Network 4 Interface. 25-1019 ..... ........ 299.95 
Model 111/4 Network 4 Upgrade Kit. Requires installation (not 
included). 26-1136 .. .... .. .. ............ . .... 299.95 
Non-Disk Model 4 Student Station. 26-1058 .. .... 1099.00 
100-Foot Trunk Cable*. 26-1218 . ... . . . .. .. . ... .. 16.95 
500-Foot Trunk Cable*. 26-1214 ..... . ...... .. ... 69.95 
1000-Foot Trunk Cable*. 26-1215 ........... ... . 119.95 
Tap Box. (Optional.) 26-1216 ....... .... ........ .. 9.95 
Tap Cable. (Optional. For Model III/4 only.) 26-1217 . 9.95 
'Trunk cables include termination resistors. 

Network 3. III/4. Enables up to 16 student workstations to 
access and select lessons stored on host system so teacher is 
freed from repeatedly loading programs. Requires operating 
software. Minimum student station: 32K Model III/4 with 
RS-232C port. Minimum host station: 32K I-Disk Model III/4 
with RS-232C port. Cables available separately. U.L. listed. 
26-1212 ..... . ............ ... . . . .... ...... . 599.00 
Network 3 Operating Software. For flopp y-disk host. 
26-2775 ................... ... . ... ...... . . . 149.00 
Network 3 Hard Disk Operating Software. Requires hard disk 
drive and Model III LOOS installation kit. 
26-1133 .. . ................... .... . ......... 99.95 
Network 2. I/III/4/Color Computer/Model 100. Allows easy 
management of student programs. You can simultaneously load 
a program into all 16 student systems at either 500 or 1500 
baud, depending on the computers used. Use with Model I/111/4 
as host and student stations, or with Color Computers as host 
and student stations. The Network 2 can be used to transfer 
ASCII fil es with Model 100 student stations and either a Model 
100 or a Model 4 host. Controlle rs can be cascaded to connect 
more stations. Includes all cables. 
26-1211 . . . .............. . . ................ 499.00 

VIS'" Videotex Information System 
• Access Information with Menus or Keywords 
• Store and Distribute Text, Programs and Graphics 
• Distribute Private or Public Information 
• Protect Information Through Multiple Security Levels 
• Design the Information Base to Fit Most Any Application 
• Access Information with Most Any Terminal 

Videotex Information System (VIS). A versatile "Host" pro
gram that provides access to information through keywords or 
menus . The centralized storage of a VIS Information Base can 
contain organized coll ections of text, programs and graphics. A 
" public" VIS Information Base can be designed to allow access 
to cfassifi ed ads or local activities for paid subscribers. Depart
ments within large corporations require time-sensitive informa
tion distribution. A VIS Information Base can be designed to 
deliver this information and, at the same time, allow for the 
centrali zed storage of spreadsheet templates to be shared be
tween the departments. A VIS user simply logs into the VIS 
Information Base and enters a request for information. This 
request can be in the form of keywords or menu options. 

VIS Software. 26-64 70 ..... .. .. ..... . . .. ... 3500.00* * 


VIS Multiplexer Software. (Requires 26-6470.) 
26-6471 ..... .. .. . .............. ........ 1000.00** 

8-Line Multiplexer. 71-3000 . ................ 4250.00** 


8-Line Multiplexer Upgrade Kit. (Requires 71-3000.) 
71-3001 .. . ...... ..... .... ..... . ...... .. 1250.00** 

••VIS Software & Multiplexers Available Only Through Radio Shack Videotex 
Department, 1400 One Tandy Center, Fort Worth, TX 76102. 
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POPULAR COLOR COMPUTER 2® 


A True Family Computer 

NEW LOW Was $199.95 Low As15995 
PRICE! in RSC-16 $20 Per Month * 

Less TV and Program Paks 

• Write Sophisticated Programs and Create Color Graphics 
•Access 32,000 Characters of Memory With Built-In 

Extended BASIC Language 
• Add a Color Disk Drive and OS-9 Operating System to 

Access the Full 64K 

Increase Data Storage 
156,672 Characters 

LowAs29995 
ofuser Storage $20 Per Month* 

Per Diskette 
FD-501 Color Thinline Disk #0. Turn any Color Computer with 
Extended BASIC into a complete disk system and store over 
156,000 characters of data. Write your own programs or use 
ready-to-run software. Includes 5 1/4"double-density, 35-track 
floppy disk drive; Program Pak cartridge containing the Disk 
Operating System; cable; blank diskette; manual and operator's 
instructions . UL listed. 26-3131 .. ... .. ... .. .... . 299.95 
Second Drive for FD-501. Adds 156K of storage. Requires 
installation (not included) . 26-3132 . . . .. . ... .... . 179.95 

64K Extended BASIC Color Computer 2. Learn to program or 
use ready-to-run software. Id~al for a vari_ety of small business 
and professional uses, too. Simple, one-lme commands make 
detailed color graphics easy to create. Perfect for drawings, 
designs, charts, engineering applications-even animation! 
Features 256x192 screen resolution (49,152 pixels); multi
character variable names; string arrays up to 255 characters; 
full -featured editing; tracing; floating point 9-digit accuracy; 
trigonometric functions; user-definabl e keys;· specific error 
messages; and more. Software is available for personal and 
household tasks, education and entertainment. Easy to expand. 
Attaches to any TV. Includes tutorial manuals. UL listed . 
26-3127 ... .. . . .. . .. . . ... .. .......... ..... . 159.95 

Save $6995 When You Buy 

DeskMate"' and a D isk D rive 


Comple te package includes the FD-501 Floppy Disk Drive and 

DeskMate 6-in-l Rrogram . Reg. separate items $399.90. 

For the Color Computer 2. 

26-3131/26-3259 . . .. . ...... . ..... . ... . .... . . 329.95 

For the Color Computer 3. 

26-3131/26-3262 .. .. ....... . . . . . ... .. . . . . .. . 329.95 


Color Computer Upgrade Kits 
16K RAM Upgrade Kit. Converts a 4K Color Computer to 16K 

to use large r, more sophisticated programs. 

26-3015 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 29.95* 

Low-Prnfile Keyboard Kit. Upgrades any Color Computer with 

the old keyboard to our newer version. 26-3016 . . .. 24.95* 

64K RAM Upgrade Kit. Converts a 4K, 16K or 32K Color 

Computer to the same memory used in 26-3127. 

26-3017 .. .. . .. . ...... . . . . ...... ..... .. .. .. 59.95* 

Extended BASIC ROM Kit. Allows advanced graphics or disk 

drive capability. Requires 16K RAM. 26-3018 .. . ... 39.95* 


TC36 *Installat ion req ui red (not inc luded). Some installations may require additional-cost hardware . 



POWERFULCOLOR COMPUTER 3 


Superb Graphics Resolution and 
Uncompromising Performance 

at An Incredible Price 

Low As219?e~s Monitor $20 Per Month • 

• Choose From a Pallette of 64 Brilliant Colors 
• Produce Sharp, Crisp Graphs and Illustrations 
•Display 32 x 16, 40 x 24 or 80 x 24 Text · 
• 160 X 192, 320 X 192 or 640 x 192 Resolution 
•Use With a High-Resolution Monitor or Your Own TV 
• Expands Easily As Skills and Needs Grow 

128K Extended BASIC Color Computer 3. Introducing Radio 
Shack's newest version of our fam ous Color Computer. The 
Color Computer 3 can be used in a varie ty of applications such 
as graphics, programming, budgets, word processing, database 
management, spreadsheet analysis and many others. The Color 
Computer 3 comes with 128K memory (expandable to 512K), 
and gives you the advantage of greater program ming and data 
processing power, as well as higher resolution graphics. Simply 
connect the Color Computer 3 to a high-resolution monitor-

like the new CM-8 monitor.( sold separately, at right)- and you 
can create incredibly detailed charts , graphs and engineering 
drawings in vivid colors. The special higher graphics mode lets 
you paint 160 x 192 or 320 x 192-resolution graphics using 16 
out of the 64 total colors . Or produce razor-sharp 640 x 192
resolution in 4 colors . The 21 new commands featured in the 
Color Computer 3's Extended BASIC language allow you to 
switch between screens, colors and backgrounds at a higher 
resolution and in a greater vari ety of colors than any previous 
Color Computer. When connected to a TV, the Color Computer 
3 will display text in a 32-character by 16-line form at. Get a 40
character by 24-line or SO-character by 24-line display with a 
monitor. Best of all , the new Color Computer 3 is compatible 
with software and accessories designed for the Color Computer 
2 (in the Color Computer 2 mode). Expands easily with disk 
drives, printer, telephone modem and more. UL listed AC. 
26-3334 .. .. . .. ... . . ...... . .. .. . .. . . ........219.95 

New! High: Resolution Color Monitor 
CM-8 RGB Analog Color Monitor. Designed for use with the 
Color Computer 3. Displays up to 80 x 24 text and 640 x 192 
graphics . It is the perfect complement to the superb graphics 
capabilities of the Color Computer 3. The CM-8 features a 13" 
diagonal screen and a built-in speaker with volume control. 
Includes cable. UL listed AC. 
26-3512 ........ ............... . .. ...... ... 299.95 

SPECIFICATIONS FOR COLOR COMPUTER 3. Microprocessor. 6B09E B-bit. Clock Speed: 0.894 MHz or 1.788 MHz. Keyboard: 57 keys, including Function, 
Alternate, F1 and F2. Video Display: 16 lines of 32 characters (uppercase only) to 24 lines of BO characters (uppercase/lowercase). Color graphics capabilities range 
from 64 x 32 (B colors) to 640 x 192 (4 colors and background color) with 6 intermediate display formats . High-resolution graphics in the same range available through 
machine language, Extended BASIC or Program Paks. Memory: 12BK RAM-internally expandable to 512K. Twenty-one commands in enhanced Extended BASIC. 
Input/Output: 1500-baud cassette (recorder optional). Two joystick ports. RS-232C serial port (4-pin only). Standard TV (300 ohms), composite monitor and RGB 
Analog Monitor outputs. Dimensions: 3 x 103/a x 143/4''. Power: 120VAC, 60 Hz. 

SPECIFICATIONS FOR COLOR COMPUTER 2. Microprocessor: 6809E, 8-bit. Clock Speed: 0.894 MegaHertz. Keyboard: 53 keys. Video Diplay: 16 lines of 32 
characters (upper case only). Color graphics capabilities range from 64 x 32 (B colors) to 256x192 (1 .color and background color) with three intermediate formats. 
Memory: 16K ROM and 64K RAM. rnput/Output: 1500-baud cassette (recorder optional). Two joystick ports. RS-232C serial port (4-pin only). Standard TV (300 
ohms) output. Dimensions: 3x103/a x 143/4''. Power: 120VAC, 60 Hz. 

*REVOLVING CREDIT AVAILABLE-See Page 2 TC37 



COLOR COMPUTER ACCESSORIES 

!Al Color Mouse. Adds speed and ease to games and graphics 
creation. Simply " roll" the mouse across tabletop (?r any flat 
surface) to accurately position cursor. You can use 1t alone or 
with a joystick. 
26-3025 ... .... . . .... .................. .... . 49.95 

[6]Joysticks. Our lowest-priced joystick. Now two players can 

experience the fun and excitement of games at th!'! same time. 

Fast 360° movement! Single-shot button . 

26-3008 ..... ...... . ......... . . .. ........ P airl l 9.95 


IQ Deluxe Joystick. Our best! Patented stick mechanism gives 
you more accurate cursor control and quicker response. Dual
axis trim controls adjust to your touch-allowing you to "fin e 
tune" joystick to your game, business and graphics software. 
Select "spring-centering" or " free-floating" operation . 
26-3012 . .. ...... .. . .. .. . . . . . ... ..... . . . Each 29.95 

!Al Multi-Pak Interface. Connects up to four Program Pak™ 
cartridges to your Color Computer at once! No more plugging 
in and unplugging cartridges. Connect disk drives and other 
accessories, too. Change between slots wi th selector switch or 
under program control. U.L. listed. 
26-3124 .... . .. .... . ...... ... .. . . . . .. . . . .. . . 99.95 

[6]DC Modem Program Pak. RS-232 interface and 300-baud, 

originate/answer modem. Transfer/receive ASCII fil es or access 

information services by phone. 

26-2228 ................ . ..... . ........ . . . .. 89.95 


IQ Deluxe RS-232 Program Pak. F rees serial port for optional 
printer while you communicate with major information ser
vices and with other computers over telephone lines. Software 
is built in. Requires modem. 
26-2226 . .. ... ... .. . ... ... ... . . ........ . . .. . 79.95 

!Al Sound/Speech Cartridge. Adds sound, three voices and 
noise to your BASIC programs. 26-3144 . ..... ... . . 79.95 

[6] Hard Disk Interface. Use your Color Computer with Pri
mary Drives. Requires 64K, Multi-Pak Interface, floppy disk 
with controll er and OS-9 (2.0 or later). 26-3145 .. .. 129.95 

IQ Orchestra-90 CC. Create highly sophisticated electronic 
music and sound effects with your computer and listen to it on 
your home stereo. Both musicians and non-musicians can com
pose in six octave ranges in up to five voices. Simulate various 
instruments and percussion. 26-3143 ...... ... ... . . 79.95 

IQ] Ap.pliance/Light Controller. Connect lights and appliances 
to Plug 'n Power'" remote control modules (sold separately), 
attach the controller to your Color Computer, then program 
times and events. U.L. li sted. 26-3142 ............. 99.95 

Orchestra-90fTM Software Affair. TC38 

Electronic Book Makes Learning Fun 
Four Fun Programs 2495 Available Separately 

Electronic Book. Your kids wi ll spend hours learning the fun 
way! Each of the software packages (sold separately, below) 
contains "pages" which compose the Electronic Book. Differ
ent areas of the book's touch-sensitive surface_are pressed to 
make selections. Interactive routines make learning a game. 
Safe for kids to use, too-plugs into joystick port. Requires 16K 
Color Computer and cassette recorder. 26-3141 .... . 24.95 
Maze Master. 26-2541 .. .. . . . ..... .. .... ... .... 19.95 
Shape Maker. 26-2542 . ... . . ... ...... .. . .. . .... 19.95 
The Number Factory. 26-2543 .... .... ... .. ..... 19.95 
Word Wizard. 26-2544 . . ... . .... .. . . . . ... . .. . .. 19.95 



COLOR DISK SOFTWARE 

Childpace 

Track your child 's early development from 3 months to 5 years 
old. Evaluates dex terity, language, personal and social skills. 
26-3248 ...... .. . .. ...... .. ... .. . .. . .. . ... . . 39.95 

D.L. LOGO 
Programming language designed to run under OS-9. Includes 
"MUSIC" to pla( songs with up to 4 voices, " SAY" fo r support 
of Speech/Sounc cartridge, and joysti ck support. 
26-3033 .. ............. . ... . . ... .. ...... .... 99.95 

OS-9 Disk Operating System 

Accesses th e entire memory of our 64K Ex tended BASIC Color 

Computer. 26-3030 ... .. .. ...... .. ...... ...... 69.95 


New! OS-9 Level II 

Same as OS-9 (above), but with enhancemen ts fo r Level II to 

support 512K RAM and dual speed. 

26-3031 (Avail. 9/30/86) . . . . ...... ... .. .. . . . .. .. 79.95 


PASCAL-09 

A complete implementation of thi s structured programm ing 

language. Requires OS-9 DOS. 26-3034 ...... . ... .. 99.95 


BASIC-09 

An enhanced vers ion of standard BASIC written for the 6809 

microprocessor. Includes advanced feat ures de ri ved from PAS 
CAL. Hequires OS-9 DOS. 26-3036 ...... . ........ 99.95 


C Compiler 

A high-level language that produces assembl y language source 

code for the 6809 microprocesso r. Hequires · OS-9 DOS. 

26-3038 .. . . ...... .. ... ... .. ...... .. ........ 99.95 


OS-9 Screen Print 

Print high-res Color Computer graphics. Hequires CGP-220 for 

four-color printouts or dot-matrix printe r with bit- image mode 

for B&W. Requires OS-9 DOS. 26-3221 .... ..... .. 14.95 


OS-9 Profile 

A personalized electronic filing system. Hequires 64K and OS-9 

operating system. 26-3274 .. .... ........... . ... . 49.95 

New! Phantomgraph 

Create graphical depictions ofdata from either database or user 

input. Incorpcrate graphs and tex t, too. 

26-3276 (Avai l. 12/30/86) ... .. . ............... . . 49.9.5 


TRSCOPY 

Allows transfer of tex t fil es be tween "OS-9" disks and "Color 

Computer Disk Bas ic" disks. 26-3263 ..... .... .. .. 24.95 


COOKBOOK 

Two programs in one- an all-purpose menu planner and recipe 

index fil e. 26-3257 .... .. .... . .. .. ........ . . . .. 39.95 


TSEDIT 

A high-resolution screen editor that all ows upper and lower 

case in lines from 32-80 columns. 26-3264 .... ... . . 34 .9.5 


TSWORD 

A format program that forms a powerful OS-9 word processi ng 

package when combined with TSEDIT. Illustrated menus. Re
quires 64K. 26-3267 . ..... ..... ... ...... .. .. . .. 34.95 


New! TSSpell 

A spelling checker/corrector des igned to run under OS-9 in 

conjunction with TSWOHD. 

26-3266 (Avail. 11/30/86) .. .... .. . . ..... . .. . .... 39.95 


Investograph 

Charts stocks and trends. Features high-resolution graphics . 

26-3258 ........ ......... . .. .... ... ... . . .... 49.95 


Cash Budget Management 

A sophisticated personal or small business bookkeep ing pro
gram . Features ready-to-use income, ex pe nse and cas h 


categories -and you can defin e your own. 

26-3261 .. .. ...... . ... .. .... . ... . .. ... . . .. .. 49.95 


New! DeskMate 3 

We've made the popular DeskMate even be tter. DeskMate 3 is 

an integrated package of seven commonly used personal pro

duct1v1ty appli cat10ns on one disk. 

26-3259 (Avail. 9130186) ............. .. . .. .... .. 99.95 


DYNACALC 

A powerfu l el e~ tron i c spreadsheet. Features up to 256 columns 

or. 256 rows of cell s. Hequires 64K and OS-9 DOS. 

26-3275 ... . ...... . .......... .. ...... ... . ... 99.95 

New! Mickey's Space Adventure 

Children will learn problem-solving skill s whil e operating a 

spacecraft. 26-324 7 (Avail. 10/3 0/86) ........ . ... .. 29.95 


Biosphere 

An ecological simulation game that teaches children to create a 

workable ecology. Requires 64K. 26-3280 . . ..... ... 29.95 


Robot Odyssey I 

Helps develop skills in logical problem solving, abstract reason

ing and creat ive thinking. Hequires 64K. 26-3284 .... 34.95 


Rocky's Boots 

Players invent machines to solve puzzles and win over 30 differ

ent games, including games they design themselves . Requires 

64K. 26-3283 . .. .. .. ... ... .... .. .... . .. .. .... 34.95 


PAN 

Write your own songs! Includes everything you need to com
pose music in three-part harm ony. 26-3279 ... . ..... 29.95 


New! Zone Runner 

Transport various items be tween the outposts of the galaxy 

wh il e avoiding th e patrols, pirates, escorts and mines. 

26-3286 (Avail. 12/30/86) .. ..... .. . . ... .... . .... 29.95 


Pegasus and the Phantom Riders 

Destroy waves of attackers. Requires joys ti ck or Color Mouse. 

26-3281 ........ .. . ......... .. ...... . ....... 29.95 


Pitfall II 

Help Pitfall Harry on a treacherous journey to recover the 

magnificent Haj diamond. Requires 64K HAM and joystick. 

26-3287 ............. . ... ... ... . .... . . .. . ... 29.95 


One-on-One 

Dr. J (Ju lius Erving) and Larry Bird play basketball , one on one 

style. Control e ither player and try to win . 26-3288 . . 34.95 


Flight Simulator 

Learn the basics in manual control of ail e rons (pitch and roll ), 

compass readings, take-off and landing and more. Hequires 64K 

and joystick. 26-3108 .. . ... .. ......... . ...... .. 24.95 


Varloc 

Chess fieces must wage a battl e for victory of each square. You 

con tra one side, the computer the other. 26-3291 .. . 29.95 


Desert Rider 

How long do yo ~ think you can survive this treacherous, gruel

ing motorcross track? Joystick requ ired. 26-3292 .... 29.95 


Ghana Bwana 

You 're in an outrigger trying to reach an island. Obtain the 

treasu re and win . Joys tick required . 26-3293 ..... . . 29.95 


New! Rogue 
Hogue is so full of unpredictable monsters, ever-changing magic 
and hidden dangers that it's never the same game twice. 
26-3297 (Avail. 10/3 0/86) ..... . .. .. . . .. . ..... . .. 29.95 

New! The Interbank Incident 
You try to find th e thieves who have stolen a code book from th e 
Interbank Corporation . 26-3296 ....... ..... . . ... 29.95 

OS-9 and BASIC-09/TM Microware and Motorola. UNIX/TM AT&T. DeskMate/TM Tandy Corp. DYNACALCITM Computer Systems Center. Mickey's Space 
Adventure/TM Walt Disney. Robot Odyssey I and Rocky's Boots/TM The Learning Co. Pitfall II/TM Activision. One-on-One/TM Electronic Arts . Flight TC39 
Simulator/TM Microsoft. Rogue/TM Epyx, Inc. 



COLOR COMPUTER SOFTWARE 

DeskMate 
Now our popular DeskMate software is available for the Color 
Computer! Color Computer DeskMate is an integrated pack
age of seven commonly used personal productivity applications 
on one disk: Text, Ledger, Index Cards, Paint, Telecom, Calen
dar and Calculator. DeskMate is very user friendly. You can 
easily select an application (identified by name and icon) with 
your mouse, joystick or keyboard arrow keys. 
TEXT-A general-purpose text entry and editing program that 
performs search and replace; file merge; and block select, copy 
and delete. It's ideal for writing correction-free letters, memos 
and short reports. 
LEDGER-A simple spreadsheet which includes an easy-to
use menu and automatic column formatting. You can use 
Ledger to do budgeting, sales forecasting, profit and loss projec
tions and other "What if ... ?" calculations. 
INDEX CARDS-A personal filing system. You can enter and 
edit data and perform simple sorts and searches. It's ideal for 
keeping track of names and addresses. 
PAINT-A four-color picture editor to create graphics screens. 
You can easily create lines, shapes, patterns, fill in areas with 
color and enter text. Using Paint, you can create colorful charts, 
graphs, designs, even "doodles" on your screen, then print a 
copy on a dot-matrix or ink-jet printer. 
TELECOM-A communications program to access national 
information services, plus transmit and receive ASCII fil es from 
other computers by phone (requires modem). Telecom makes it 
easy to access computer bulletin boards. 
CALENDAR-A simple monthly calendar that displays "to 
do's" for any date. Calendar is an easy way to organize your day. 
CALCULA10R-A four-function calculator available within 
any application. This program is similar to a printing calculator. 
Figures and calculations scroll up the screen . Includes printer 
support. 
DeskMate for the Color Computer. Comes complete with an 
easy-to-understand manual. 26-3259 ....... . ...... 99.95 

New! Color File II 
Our new, improved version ofColor File! With Color File II you 
can easily and quickly store, retrieve and use various types of 
important data, such as addresses, warranties and personal 
records. You can easily alphabetize, select, examine, print, 
change and save your information . 
26-3110 (Avail. 11/30/86) ............ . ... ... .... 26.95 

Spectaculator 
Do your planning, forecasting and problem-solving with this 
"electronic spreadsheet." Just enter numbers and formulas, and 
Spectaculator will calculate and display the results on com
mand, saving you time and effort. Up lo 99 rows and columns. 
Cassette recorder recommended. 26-3104 . ........ 29.95 

Personal Finance II 
This easy to use household budget program features 26 major 
expense categories. Review your expenditures on a year-to-date 
or category basis. 26-3106 .. . . ... .... . . .... . . . .. 29.95 

New! Color SCRIPSIT II 
Color SCRIPSIT II is a word processing system that includes an 
editor to enter and edit text and text formatting commands. The 
view mode allows the user the ability to change the format 
control information while viewing the page. 
26-3109 (Avail. 11/30/86) .. . .. . ... . ... . ....... .. 29.95 


Color Screen Print Utility 

Provides multi-color J:>rintouts of color graphics scenes pro

du.ced from any graphics program. For use with color ink-jet 

p~1.n~er (26-1268) or any ~ot-matrix printer with bit-image capa

b1hhes for black and white printouts. Requires 16K Extended 

BASIC and cassette recorder. 26-3121 .............. 9.95 

Editor/ Assembler 

Develop 6809 S?ftware programs or ~ubroutines. You get trial 

assembly of object code and executwn of your program in-


memory before final assembly to tape, an editor that enables 
you to change your program and reassemble, and Z-Bug for 
quick and easy testing. Requires 16K. 26-3250 .. . ... 39.95 

Atom 
CD Teaches the names of elements, their atomic numbers, 
configurations and main properties. Includes beautiful wall 
poster. 26-3149 ... ......... .. . .. ..... ....... .. 19.95 

Vocabulary Tutor 
Match words with their definitions and place words in the 
appropriate sentences. For grades 3-5. 
Vocabulary Tutor 1. W 26-2568 . .. ....... ... .... : 8.95 
Vocabulary Tutor 2. W 26-2569 ....... .. .. . .. ... . 8.95 

Color Computer Learning Lab 
C2J Self-teaching course in standard Color BASIC. 
26-3153 .... . ... . . .. . ... ..... .... .... .. .. ... 49.95 

Color Math 
Math skills for ages 6-14. Includes problems in addition and 
subtraction. 26-3201 .. . ... . .. .... ... .... ... ... 19.95 

Electronic Book Software 
Your kids will spend hours learning the fun way! Each software 
package contains "pages" which compose the Electronic Book 
(sold separately). Different areas of the book's touch'-sensi tive 
surface are pressed to make selections . Interactive routines 
make learning a game. 

Maze Master 
Helps teach some of the basic principles involved in computer 
programming. 26-2541 .......... ... .. . .... . .... 19.95 

Shape Maker 
Challenges children to identify geometrical shapes and make 
designs. 26-2542 ... .. . .. . ....... ... . . . ... .... 19.95 

The Number Factory 
Children will enjoy practice in basic arithmetic skills . 
26-2543 .. ... ...... . . .. . ... ..... . .. .... .... . 19.95 

Word Wizard 
Help your children improve spelling skills the fun way. 
26-2544 . . . .. .. . .. . .. ... ....... . .. .. . ...... . 19.95 

Program PakrM Games 
Dragon fire 

CD You must dodge fireballs tossed by the dragon to get to the 
treasure room. 26-3098 .... . . ......... . . ....... 29.95 


Downland 
CD Alone in a secret cave, you jump and climb from chamber to 
chamber, collecting keys, gold and diamonds. Each chamber is 
different-so watch out! 26-3046 . .. . ..... . ...... 19.95 

Dungeons of Daggorath 
You're pitted against a succession of awesome beasts. Each 
victory brings you closer to your ultimate opponent-the evil 
wizard. 26-3093 .......... . .. . .. .... ... .. .... . 29.95 

Baseball 
CD Plays just like the real game! You control pitching, running 
and defense. 
26-3095 ... ... . . . . . .. .. . .. ... ... . .. . . ... ... . 19.95 

Androne 
CD Your computer has been invaded by Data Bugs. Call on 
Androne, a user-controlled robot to hunt through your memory 
banks and "de-bug" them. 26-3096 . ... ... ........ 19.95 

Cassette Tape Game 
Pyramid 
rn Perilous adventure game! Explore the ancient pyramid's 
unknown passages for treasures! 26-3310 . . ..... . .. 14.95 

TC40 CD Joysticks required . m Cassette recorder required . GD Joysticks and cassette recorder required. 



MODEMS & VIDEOTEX SOFTWARE 

Communications Modems 

Use with any RS-232C-equipped com
puter. Full duplex, originate/answer, 300 
bps. Bell 103 compatible. FCC regis
tered. U.L. listed. 

Acoustic Coupler 
!Al AC-4. Accommodates round or square 
handsets-ideal for use in ' hotel rooms 
where direct connection may not be pos
sible. Also half duplex. 
26-1179 ........ . ......... il9.95 

New! Intelligent Modem 
[ill DCM 7. Switch selectable between 
Hayes® and Tandy command sets. Easy
to-use auto-dial/auto-answer. Connects 19995 Low As 

I $20 Per Month•directly to modular phone jack. 
26-1394 ... . .. .... . . .. . .... 99.95 

DCM 212. This auto-dial/auto-answer Direct,Connect Modem modem is switch selectable between 
[Q]DCM 3. Our lowest priced modem! Hayes® and Tandy command sets. Easy
Plugs directly into modular phone jack. to-use menu-driven operation automati
Works with either DB25 or 4-pin connec cally selects 300 or 1200 bps rate. Bell 
tor (Color Computer type). Includes a 212A compatible. Avail. 10/30/86. 
modular phone cable. 26-1178 . . 59.95 26-1385 ...... .... .... . .. . 199.95 

High-Speed Intelligent Modem 

Integrated Phone 
and Modem Gives You 

2 Devices in 1 
Modemfone™ 100. Get the extraordinary 
convenience of a telephone and modem 
in one affordable unit. Telephone fea 
tures switchable Touch-Tone/pulse dial
ing, adjustab le ringer vo lum e and 
one-button touch redial. Hearing aid 
compatible. Modem features full duplex, 
originate/answer, 300 bps. Standard 
RS-232C computer connection. Bell 103 
compatible. FCC registered. U.L. listed 
AC adapter. 
26-1386 ... . ... . . . . .. . ..... 99.95 

RS-232C Selector Switch 
Low As14995 

$20 Per Month• 

SW-303. Connect three RS-232C devices 
to your computer. One configurable port 
for communications. U.L. listed. Cables 
not included. 26-1499 ....... 149.95 

Access Information by Phone 

CompuServe Information Service 
Get "on line" with this exciting_information service-and the 
first hour is free! CompuServe offers local, national and interna
tional news (read headlines before they've gone to press!), 
weather and sports from major newspapers like The New York 
Times and The Washington Post, plus the full newswire service 
of the Associated Press. Get historical information and updates 
on over 32,000 stocks, bonds and securities. There's also a home 
and educational reference service and computer games. Send 
and receive "electronic mail ". Get 16K of RAM workspace and 
128K of disk storage. All this available at CompuServe's low 
hourly rate (additional charges for some services). 

Dow Jones News/Retrieval 
A "direct line" to Wall Street-and the first hour is free! Dow 
Jones News/Retrieval gives you current market quotes (subject 
only to the mandatory 15-minute delay) on all stocks, bonds and 
options traded on the major exchanges-plus selected U.S. 
Treasury issues. Detailed financial statistics compiled by Media 
General Financial Services are available for all NYSE and 
AMEX traded companies. There's also "electronic editions" of 
The Wall Street Journal, Barron's and the Dow Jon es 
"Broadtaµe" -as recent as 90 seconds and as far back as 90 
days. 

Low-Cost Videotex Packages 

Videotex software packa!ies allow access to national informa

tion networks and data bases using your computer and an 

optional-extra telephone interface. Simply dial a phone number 

(usually local), press a few keys and the desired information 

appears on your screen. Each easy-to-use package includes a 

Videotex software manual, CompuServe manual, ID number 

and password, and a Dow Jones manual and password. You also 

get one FREE hour on both the CompuServe and Dow Jones! 

After that, you'll be billed at their low hourly rates. 

Color Computer Package. 26-2222 ............... 29.95 

Universal Sign-Up Kit. Includes information kit for CompuServe 

and Dow Jones. Requires software or terminal emulation. 

26-2224 . .. . ..... . .... . ... . ....... . . . ..... . . 19.95 


Videotex Plus 

A powerful and sophisticated communications package for your 

disk system. Videotex Plus lets you communicate with any 

computer information service (with the same communications 

protocol as Videotex), such as CompuServe and Dow Jones 

News/Retreival. It's simple to use, yet loaded with features to 

help you minimize connection time. Requires modem. 

Model I/III Package. 26-1588 ............... .. .. 49.95 

Model 4 Package. Same as above. 26-1598 . . ....... 49.95 

Tandy 2000 Package. Same as above. 26-5260 . .. . ... 49.95 


*REVOLVING CREDIT AVAILABLE-See Page 2. Use Modems only with Bell-compatible equipment. Direct-connect modems are not for multi·line use 
without optional-extra controller. Hayes/TM Hayes Microcomputer Products, Inc. Modemfone/TM Tandy Corp. CompuServe/TM CompuServe. Inc. Dow 

Jones News/Retrieval/TM Dow Jones & Co., Inc. TC41 



TANDY PORTABLE COMPUTERS 

Our Popular Tandy 200 


• Multiplan Built In Low As 
$37 Per Month•• 24,000-Character Memory 799°0 

Tandy 200. A powerful problem solver. For complex spread
sheet analysis and calculations, we put popular Multiplan soft
ware into the Tandy 200's permanent memory. Do sales 
forecasts, profit-and-loss projections, budgeting, pricing, engi
neering calculations and more. An improved version of the 
Model lOO's easy-to-use word processing program makes Tandy 
200 especially useful for memos, reports and correspondence. 
Four other "instant-on" programs are a personal appointment 
calendar, address and phone directory, and telephone auto
dialer. You can even create your own programs in BASIC. The 
Tandy 200's high-contrast flip-up liquid crystal display has 
240 x 128 resolution for big, clear.graphics, or 16-line by 40
character text. Includes parallel printer, RS-232C, cassette and 
bar code reader interfaces. 26-3860 . ...... . . ..... 799.00 

SPECIFICATIONS. Microprocessor: 8·bit 80C85 CMOS. Clock Speed: 2.4 MHz. Memory: 72K ROM, expandable to 104K; 24K RAM, expandable to 72K in banks of 24K. Keyboard: Full· 
sized 56-key typewriter style with embedded data pad , plus 8 programmable function keys, 4 command keys and 4 cursor control keys. Display: 16x 40 liquid crystal display, upper and lower 
case ASCII characters, 240x128 dot-matrix graphics. Modem: Built-in 300-baud direct-connect modem with auto-dialer. FCC registered. Originate and answer modes. Tone dialing signals. 
Input/Output: Parallel printer interface. RS-232C serial communications interface programmable up to 19,200 baud. Cassette tape interface loads at 1500 baud. Standard bar-code reader 
interface. Dimensions: 23/10x113/• x 8''2''. Weight: 4.5 lbs. Power Supply: Operations-Up to 16 hours on 4 "AA" alkaline batteries, and can use nickel-cadmium rechargeable batteries with 
minor additional-cost modification. Optional U.L. listed AC/DC charger/adapter available. Memory- Internal rechargeable nickel-cadmium batteries. 

Slimmer, Lighter Tandy 102 

• 24K Memory • 40 x 8 Display 499°0 
• Five Built-In Management Programs

Low As $23 
Per Month• • Direct-Connect Telephone Modem 

~andy 102. We've redesigned our best-selling portable-the 
famous Model 100-into an even smaller package. But we've 
retained the same remarkable features, including five instant
on programs, an 8 x40 display and a modem-all built in. Use 
the Tandy 102 as a personal word processor, address/phone 
directory, appointment calendar and telephone auto-dialer. Ac
cess other computers or national information services by phone 
with the built-in modem and communications program. You can 
even write your own programs in BASIC. Includes parallel, 
RS-232C, cassette and bar code reader interfaces. Only 3 lbs. 
Requires four "AA" batteries. 26-3803 . .... . ...... 499.00 

SPECIFICATIONS. Microprocessor: 8·bit 80C85 CMOS. Clock Speed: 2.4 MHz. Memory: 32K ROM; 24K RAM, expandable to 32K. Keyboard: Full-size 56-key typewriter style with 
embedded 1 O·ke~ datapa_d, plus 8 programmable func.t1on keys, 4 command keys and_ 4 cursor ,control keys. Display: 8 x 40 Liquid Crystal Display, upper and lower case ASCII characters. 
240 x 64 dot-_matrix graphics. Modem: Bu1ll-in FCC-registered direct-connect modem with auto-dialer. 300 baud. Originate and answer. Input/Output: Parallel printer interface. RS-232C serial 
communicat1o~s interfa_ce programmable up to 19,~?0 q~ud . Cassette t~pe interface loads a.t 1500 baud. Standard bar-code reader interface. Dimensions: 1''2x117/e x 8''2''. Weight: 3 lbs. 
Power Supply. Operations-Up to 20 hours on 4 AA . alkaline batteries or optional U.L. listed AC power supply. Memory-Internal rechargeable nickel-cadmium batteries will maintain 
memory intact for up to 30 days with power off (depending on the amount of RAM installed) and are automatically recharged from "AA" batteries or AC power. 

TC42 *For Models 100/102/200 only. 

Portable 100/102/200/600 Accessories 
IA] Disk/Video Interface*. 

184K disk drive and TV/ 

monitor interface. 

26-3806 . . .. ....... 499.00 

New Low Price! Second Disk 

Drive. For 26-3806. Installa

tion not incl. Was $239.95 in 

RSC-16. 26-3807 . . . 199.95 


lftl Portable Disk Drive*. 

lOOK ofdata on 31/2" floppies . 

Requires four "AN' batteries 

or AC Adapter (not included). 

26-3808 ... . . ..... 199.95 

IQ Carrying Case*. 
26-38ll . . .. . ... . . . 39.95 
Portable Disk Drive Carry 
Case. 26-3815 ... ... 24.95 
IQJTandy 600 Carrying Case. 
26-3905 . . . .. ..... . . 59.95 
lEl Bar Code Wand*. 
26-ll83 . ... .... . .. 99.95 

Acoustic Coupler. 
26-3805 .. ......... 39.95 

Printer Cable. 
26-1409 ...... .... . 14 .95 
Modem Cable. 
26-1410 ..... ... ... 19.95 
AC Adapter. U.L. listed. 
26-3804 ... .... ... . . 5.95 
Legs. 26-3812 .. ..... 3.99 
Model 100 8K RAM Upgrade. 
Req. installation (not incl.). 
26-3816 . .. . . ... ... 49.95 
New! Tandy 102 8K RAM Up
grade. 26-3817 ... . . 14.95 
Tandy 200 24K RAM Up
grade. Req. installation (not 
incl.). 26-3866 . ... . 199.95 
New Low Price! Tandy 600 
96K RAM Upgrade. Install. 
rec. Was $399.95 in RSC-16. 
26-3910 ... ....... 299.95 

!Al Shown with computer and monitor (not included). 



TANDY 600 WITH DISK DRIVE 

Our Most 

Powerful Portable 
Computer! 

Low As 
$74 Per Month*1599°0 

•Self-Contained 3 1/z" 360K Disk Drive 
• Five Full-Featured, Built-In Applications 
• Internal 300-bps Direct Connect Modem 
• Typewriter-Style Keyboard 

Tandy 600. Features five resident appli
cations. Multiplan, the popular "second
generation" spreadsheet, can do and 
show more because of the Tandy 600's 
larger display and expanded memory. 
Word processing is easy using a subset of 
Microsoft® Word. File is an electronic 
database for names and addresses, ex
penses, client billing, inventory and 
more. With Telecom and the Tandy 600 's 
built-in modem, you're able to communi
cate with other computers over phone 
lines and access national information ne t
works. Telecom will even dial the phone 
number of anyone listed in File. Calen
dar helps you keep track of dail y tasks 
and activities. Weighs 91/2 pounds and 
measures 12 x 13 x 23/4 ''. 
26-3901 ................. 1599.00 

SPECIFICATIONS: Microprocessor: 16 bit 80C88 CMOS. Clock Speed: 3.07 MHz. Memory: 160K ROM ; 32K RAM , expandable to 224K RAM. Keyboard: Full-size 
73-key typewriter style with embedded 10-key datapad. Display: 80 x 16 Liquid Crystal Display, upper and lower case ASCII characters. 480 x 128 dot-matrix 
graphics. Modem: Built-in FCC-registered direct-connect modem with auto-dialer. 300 baud. Originate and answer. lnpuUOutput: Parallel printer interface. RS
232C serial communications interface programmable up to 19,200 baud. Cassette tape interface loads at 1500 baud. Standard bar-code interface. Dimensions: 
23/• x 12x 13" Weight: 9.5 lbs. unit, 11 lbs. with AC adapter. Power Supply: Operations-Up to 8 hours with 1 hour disk access on built-in rechargable batteries. 
Optional U.L. listed AC adapter. 

Tandy 600 Programs Tandy 100/102 Programs 
BASIC ROM. Write your own programs. 

26-3904 . . ................................. 129.95 


Tandy 200 Programs 

Bar Code Writer. Takes input from Model 100 TEXT fil es and 

produces bar codes in six forms. Requires 24K, cassette re
corder, printer and cables. 26-3895 ............... 34.95 

Bar Code Drivers. Allows bar code wand to read Interleaved 

Two of Five, Codabar and UPC-E bar codes. Requires 16K, 

cassette recorder and bar code wand. 26-3896 ...... 19.95 

Data Manager. Lets you store, examine, update and list a 

variety of information-from personal records to appointment 

schedules. Requires cassette recorder. 

26-3886 ..... . ..... .... ..... .... . . ....... .. . 39.95 

MultiSolutions. Plugs into ROM socket. Includes three appli ca

tions: a word processor, a Time Minder and Data Manager. 

Requires 24K. 26-3894 ..... . . .. .. .. ..... . .. ... 149.95 

Project Scheduler. Divide a large job into individual tasks. 
Requires 24K and cassette recorder. 26-3893 ... . ... 39.95 
Romulus Chess. Choose from seven playing levels. Requires 
cassette recorder.26-3890 ... .... ... ..... .. ...... 19.95 
Tandy Code Read/Write. Generates and reads modified NATI 
code. Requires 24K, cassette recorder, printer, cable and bar 
code wand. 26-3897 ......... .............. ... . 24.95 
Text Power 200. Turns your Tandy 200 into a true word 
processor-much more powerful than the built-in word pro
cessing program. Includes advanced formatting capabilities. 
Requires cassette recorder. 26-3881 ....... ..... .. . 39.95 
Time Minder. Manage your appointments and expenses efTec
tive\y or just display a calendar for any month of any year. 
Requires cassette recorder. 26-3883 ........ ... ... . 39.95 

Remote Disk. Allows you to use your Model I/III/4/II/12/2000/ 

Color Computer di sk drive as a storage area for your Model 100 

fil es. Includes cassette and diskette. 26-3839 .. ..... 59.95 

Assembler/Debugger. Debug, write and assemble machine lan

guage code. Requires cassette recorder. 

26-3823 ....... ....... ... ... ................ 49.95 

Model 100 Spectaculator®. A mini-spreadsheet. Requires 16K 

memory and cassette recorder. 

26-3828 ..... .. . .. ... ... . ...... ... . ........ . 49.95 

Data Manager (Cassette). Requires 24K memory and cassette 

recorder. 26-3836 . . ... ....... . ....... .... . .. .. 39.95 

SCRIPSIT® 100. Features advanced formatting capabilities. 

Requires printer and cassette recorder. 

26-3830 . ... . ..... .... .... .. ....... ......... 39.95 

Calculator. Power~ful math "scratchpad" for finan ce and regu

lar math functions. Requires cassette recorder. 

26-3827 .. .. .. . ... . ........... .. . . .......... . 19.95 

Statistics. Generate reports for descriptive statistics, frequency 

distribution, histogram, correlation, regression, time series 

analysis and much more. Requires 32K and cassette recorder. 

26-3825 .................................... 29.95 

Executive Calendar. Schedule appointments or display a calen

dar for any month . Requires cassette recorder. 

26-3833 ..... ............ ... ......... .. .... . 19.95 

Interactive Solutions. Contains three programs: Data Manager, 

Spreadsheet and Text Formatter. Uses optional ROM socket-

does not occupy RAM. 26-3844 . . ....... ...... .. 149.95 

Multiplan. This ROM program is a portable version of the 

popular spreadsheet analysis program-does not occupy 

Model 100 RAM. 26-3829 .. ... ........ ........ 149.95 


'RAM Upgrades Are in Banks of 96K Each-Installation Recommended. *REVOLVING CREDIT AVAILABLE-See Page 2. TC43 



HANDY POCKET COMPUTERS 

PC-6 Pocket Scientific Computer 

• 65 Built-In 
Low As Scientific Functions 11995 

$20 Per Month • • Programs in BASIC and 
Assembly Language 

Pocket Scientific Computer PC-6. An ideal tool for engineers 
and students, the PC-6 combines the best features of a powerful 
scientific calculator and a pocket computer. Performs up tCJ 65 
scientific calculations- or write your own programs in BA?IC 
or assembly language. Retai ns programs and data even when 
power is off. A built-in Note and Address File keeps important 
telephone numbers or engineering data and formulas handy. 
Features an easy-to-read, 24-character LCD. Uses PC-4 Cas
sette Interface and Printer with PC-5/6 Cable (all sold sepa
rately) . 8K RAM. Folds up to only 3 /4x 113/16 x 55 /s1

'. Includes 
battery. 26-3672 .. .. . .. .. .. . .. . ... . . .. . . . . . . . 119.95 
BK RAM Module. 26-3674 ..... . . . ..... . .. . .... . 19.95 
PC-5/6 Cable. Use PC-5 or PC-6 with PC-4 Casse tte Interface 
and PC-4 Printe r. 
26-3671 . . . . .... . . . . .. .. . . .. . .... .. . . .. . ... . 14.95 

PC-7 Pocket Scientific Computer 

• With 72 Scientific and 
1 7 Statistical Calculations 6995 

• Features ZK RAM 
• Programs in BASIC 

Pocket Scientific Computer PC-7. Keep track of important data 
and calculations wherever you go with our new PC-7 Pocket 
Compute r. This incredible, compact unit performs up to 72 
scientific cal culations and l 7 stati stical calcul ations. This makes 
it perfect for engineers, students and p rofessionals who need 
exact mathe matical data rapidl y. Mathematical fun ctions in
cl ude trigonometric, logarithmic/expo nential, absolute value, 
permutations, standard deviation , linear regression and many 
others. The PC-7 fea tures 2K random access memory and 35 
commands in BASIC including: C LEA R, END, INPUT, DATA, 
HEAD AN D S1A.T. You can even write yo ur own programs in 
BAS I C ! Ke yboa rd c o mp os e d o f 7 2 ke ys . Me a s ur e s 
13 /:12 x 5112 x 7'3/ :12 

1
'. 

26-3673 . . . ... .. . .. ... . .. . .. . . .. .... . . . .. . .. 69.95 

TC44 

Low-Cost PC-4 Pocket Computer 
•Measures 3 /sx 6 1/z x Z3/4 115995 • 544-Character Memory 

Pocket Computer Model PC-4. Lets you keep up to 10 short 
programs in memory or combine the programming area for 
longer programs. BASIC language includes 23 commands, 15 
fun ctions and 10-digit numeri c accuracy. Use just two key
strokes to enter up to 16 common commands. Edit and Debug 
modes make the PC-4 easier to program than a programmable 
calcul ator. Typewriter-style keyboard includes 53 alphabetic 
keys and a 10-key numeric clatapad. A big 12-characte r LCD 
sc roll s to 62 ch arac te rs. With ba tt e ri e s a nd manual. 
26-3650 . . . .... . . .. . . .. . ....... . . . ....... . .. 59.95 
18J PC-4/5 Cassette Interface. Store and load programs on cas
sette tapes using an optional cassette recorder. Requires two 
" AA" alkaline batte ri es. 26-3651 ... . . ... . . . . . . . . . 39.95 
[6J PC-4/5 Printer. Prints at 20 characters per line (60 lpm) in an 
electro- thermal 5 x 7 clot matrix. Includes rechargeable batte r
ies and U.L. listed AC adapter/charger. 26-3652 . .. .. 79.95 
PC-4 Thermal Paper. 65-711 . .. . . .. . .. . . . Pkg. of 5/1.99 



COMPUTER REFERENCE BOOKS 


Tandy 1000 
The Complete Guide to the Tandy 1000. Explains how to get 
the most from your Tandy 1000. Covers IBM compatibility, 
software, hardware, expansion and more. 25-1505 ... 14.95 
MS-DOS:The Basics, Vol. I. Describes set-up, preparing disk
ettes, managing fil es and using a hard disk. 25-1506 . .. 7.95 
MS-DOS :Advanced Applications, Vol. II. Covers fil e structure, 
controlling data flow, personalizing your system, troubleshoot 
ing. 25-1507 .... .......... ...... . . .... . ... .. . 14.95 
Learning BASIC for Tandy 1000/2000. An excellent tutorial for 
learning BASIC programming by Dr. David Lien, author of our 
famous Model I Owner's Manual. 25-1500 ........ . 19.95 
New! MS-DOS/CW-BASIC Reference Guides. Includes refer
ence materials for MS-DOS and CW-BASIC 2.11 and 3.20. 
25-1508 . .. ..... .......... ...... ........ . ... 29.95 
Programmer's Reference. Documents all BIOS subroutines 
and entry points for use in low-level languages. 
25-1503 ......... .... ..... . .... . ... ......... 14.95 
Technical Reference. Schematic diagrams and theory of opera
tion on the Tandy 1000 and option boards. 25-1504 .. 29.95 

Model II III/4 
Model 4/4P Technical Reference Manual. 26-2119 ... 29.95 
Getting Started with TRS-80 BASIC. Entertaining introduc
tion to Level II and Model III BASIC programming. 342 pages. 
26-2107 ..... . ... .. .... . . ... ......... .... . . .. 6.95 

Color Computer 
BASIC 09 Tour Guide. A complete reference guide of system 
commands and lists each BASIC 09 keyword in alphabetical 
order. 26-3189 . . .... ... ....... .. . ... . ...... .. 14.95 
Rainbow Guide to OS-9. Includes an overview of OS-9, hands
on examples, utility commands set, major programming lan
guages, inner workings of OS-9 and more. 26-3190 .. 16.95 
Getting Started with Extended BASIC . Teaches Extended 
BASIC features. 26-3197 . .. .... ................. 8.95 
The Color Computer Playground. Features 42 entertaining 

d f 1 26 3196 7 95 
~olo~s~~:;~:::Q~ick- Refer~~c~· G~id~.· Fu·n·c~i·o~~~ ROM 

subroutines, handy index and more. 26-3194 . .. . .. . . 4.95 
TRS-80 Color Computer & MC-10 Programs. 40 programs. 

5 9526-3195 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . 

Model 100 Technical Reference Manual. 26-3810 .. . . . 9.95 
The TRS-80 Model 100 Portable Computer. A complete step
by-step learner's manual. 26-3819 .... .. . ......... 14.95 
Portable Computing With the Model 100. Emphasizes practi
cal applications of Model 100. Includes cassette tape with 12 
programs. 26-3820 ...... ... ... .. ... . .. . ... . ... 14.95 

Source Books 
New! Applications Software Sourcebook, Vol. 8. Includes over 
2800 ready-to-run programs of all types for sale by a variety of 
vendors. 26-215 . . .... .. ... .... . ..... ......... . 7.95 

Microcomputer News 
TRS-80 Microcomputer Newsletter Reprints. Includes the first 
20 issues published to December, 1980, in one volume. 
26-2115 ........... ..... .. . .. . .............. . 4.95 
Newsletter Reprints. Jan. thru Dec. 1981. 26-2240 .. . . 6.95 
Newsletter Reprints. Jan . thru Dec. 1982. 26-2241 .... 9.95 

Reference Books 
How to Use Your Radio Shack Printer. Explains dot-addressable 
graphics, print codes, more. Includes programming examples. 
26-1242 ... .. . ..... .. ....... . . ............. . 14.95 
Dictionary of Microcomputer Terms. Clear, understandable 
definitions, many with illustrations. Reference section ofabbre
viations, acronyms and symbols. 96 pages . 62-1392 . .. . 2.79 

Computer Science 
Computer Reference Handbook. Model I, II, III, 4, 100, Color 

Computer and MC-10. 344 pages. 62-2314 . ..... .. . 2.95 


Understanding €omputer Science, Vol. I. Covers hardware, 
programming and ianguages. 256 pages . 62-1383 .... . 3.95 
Understanding Computer Science, Vol. II. Covers graphics, 
networks, communications and application design . 256 pages. 
62-1395 .... . . .. .... .. . ....... .. .... . ... . .... 3.95 

Understanding Data Communications. Explains the transmis
sion of words and symbols from a source to a destination . 256 
pages . 62-1389 . ... ........... . . .. . . ... . ... ... 3.95 

Understanding Digital Troubleshooting. Provides basic 
troubleshooting techniques in an easy-to-learn format. 272 
pages . 62_ .... ................ . ........ . . 3.95 
1398 
Understanding Digital Electronics. Explains digital electronic 
devices, circuits and systems. 240 pages . 62-2010 .. ... 3.95 

Portable Computers Understanding Microprocessors. 296 pages. 62-2017 .. 2.95 
Tandy 200 Book. A complete step-by-step tutorial. Understanding Artificial Intelligence. Covers symbolic pro
26-3869 ... .. ... . ... ... ........ . ...... . .. .. . 19.95 cessing, expert systems, natural language processing and sys-
Tandy 200 Technical Reference Manual. 26-3861 .... 29.95 tern applications. 62-1399 . .... ... . .. . ... .. .. .. .. 3.95 

*REVOLVING CREDIT AVAILABLE-See Page 2 TC45 



COMPUTER/PRINTER CABLES 

Parallel Printer Cables 

Fig Use With Description Cat. No. Each 

A Model l /!IU4/4P/4D/1000/1000 EX 34-pin card edge to 36-pin plug, 6' 26-1401 29.95 

A Model l/!IU4/4P/4D/1000/1000 EX 34-pin card edge 10 36-pin plug, 12' 26-1368 34.95 

B Model IU12/16/16Bl2000/6000 34·pin header to JS.pin.plug, 6' 26-4401 29.95 

B Model IU12/16/16B/2000/6000 34-pin header lo 36-pin plug, 12' 26-1323 34.95 

c Tandy 1200/3000/IBM PC DB2510 JS.pin plug , 6' 26-1347 29.95 

c Tandy 1200/3000/IBM PC DB25 10 JS.pin plug, 12' 26-1371 34.95 

Serial Printer Cables 
Fig Use With Description Cat. No. Each 

D PC·S/6 12-pin to12-pin 26-3671 14.95 

E Color Compulers/MC-10 4-pin DIN to 4-pin DIN 20-3020 4.95 

f DT -100 Terminal 4-pin DIN 10 DB25 26-1361 16.95 

Color Com uter/MC-10 Interface Cables 
Fig function Description Cat. No. Ea<h 

To modems 4-pin DIN to 4-pin DIN 26-3020 4.95 

To RS-232 ports 4-pin DIN 10 DB25 26-3014 16.95 

Fig 

G 

Cassette Recorder Cable 
Use With Dmrip11on 

Computer s with cassette port 5-pin DIN 10 Audio (3 plugs) 

cat. No . 

26-1207 

Ea<h 

5.95 

Fig 

Ke board Extension Cable 
Use With Dn crlpllon 

Tandy 1000 5' extension cable 
Cat No. 

26-1389 

Each 

14.95 

Model 100/Tandy 200/600 
Fig Function Description Cat. No. Ea<h 

I To parallel printer 34-pin header to 36-pin plug 26-1409 14.95 

J 
Direct conn ect modem 10 
modular phone jack 

Includes free nour on both 
CompuServe and Dow Jones 
News/Retrieval Networks 

26-14 10 19.95 

Universal RS-232C Communications 
Fig Function Description cat. No. Each 

K Model JIU4/12/16B/1000/1200/ 
2000/3000/6000 Male DB25 to DB25, 5·h. Ribbon 20-1408 t7.95 

L Exten sion for 26-1408 Female 0625 to Male 0625. 6' ribbon 26-1398 17.95 

M Tandy 3000 serial cable 069 to 0625. 6' round 26-1399 24.95 

N 

for Model 12/168/1000/1200/ 
2000/3000/6000 or wi th 26-1497 

10.loot round cable 
25-foot round cable 
50.foot round cable 
100.foot round cable 

26-1490 
26-1491 
26-1492 
26-1493 

24.95 
29.95 
44 .95 
69.95 

0 Joins cables together RS ·232C Cable Connector 26-1495 14.95 

p 
Allows two CPUs to 
communica te directly through 
"modem" software 

Null Modem Adapter 26- 1496 14.95 

a 
Allows use ot round AS·232C 
cables wi th Model IIU4/0T· 1 

8-inch Ila! exten der 26-1497 15.95 

p 
Allows Tandy 6000 RS-232C 
card to use standard modem Modem Adapter 26-1373 19.95 

---Cl 

Computer and Peripheral Connectors 
OJ25-Posltlon Solder-Type Submlnl "D" Male Connector. 
276-1547 ........ . . . .. . .. . .. . . . ..... . . . .... . .. .. ... ... ..... 1.99 
[gJ 25-Posltlon Solder-Type Submlnl "D" Female Connector. 
276-1548 . .... .. ........... .. . . . . .......................... 2.99 
~Hood . 276-1549 . .. .. . ............... . ............ . . . .. . .. 1.99 
@JShlelded 25-Posltlon Hood. 276-1536 ........ . ... .. .... .. ... 1.99 
!ID Multi-Purpose Hood. 276-1520 .......... . .. .. ... .. ... .. .... 1.79 
[§] 25-Posltlon Solderless Submlnl " D" Male Connectors. 
276-1559 ..... .. .. . . .. .. . ......... . .. .. .. .. ................ 3.99 

[1J 25-Posltlon Solderless Submlni "D" Female Connectors. 

276-1565 . .. ............... . . . .. . . ... . . ............ . ....... 3.99 

[ID 36-Posltlon Male Printer Connector for ribbon cable. 
276-1533 ........................... .. .. . .. .. .......... .... 5.99 

[ID 36-Posltlon Female Printer Connector for ribbon cable. 
276-1523 ...... .... .. . . .... ..... . .. . . .. .. .. .. . .......... ... 5.99 
IJQJ 36-Posltlon Solder-Type Printer Connector. 

276-1534 .. .. .. ........... . .. . .................. .. ......... 4.99 
UIJ 34-Posltlon Solderless Card-Edge Connector. 276-1564 . . 3.95 
ug] 34-Posltlon Header Connector. 276-1525 . .. ... ..... . . .. ... 2.49 

Wire and Cable Management Accessories 
[ill 4• Self-Locking Nylon Wire Ties. 278-1632 .. .. .. . Pkg. of 30/1 .59 
CW 5" Self-Locking Nylon Wire Ties. 278-1631 ... .. .. Pkg . of 30/1 .99 
CW 8" Self-Locking Nylon Wire Ties. 278-1642 .. . . . .. Pkg. of 30/2.99 
[HJ AC Cord Ties. 278-1646 . . . . . . . . . . . . . .... .. .. . .. Pkg. of 6/49¢ 
[J]J Spiral Wrap. 5-ft. clear, 5-ft . black. 278-1638 . ............... 1.59 
00 Cable Tie/Marker. 278-1648 ..... .. .. . ... ... . .. . Pkg. of 10/1.99 
IJlJ RG62 Cable Feedthrough Bushing. 278-1643 . ... . .. Pkg. of 2/49¢ 
00 Universal Cable Clip. 278-1639 ...... . . .... . ... . Pkg. of 10/1 .99 
00 Wire Tie Mounts. 278-441 . . . . . . . . . . . .... ..... Pkg. of 10/1 .29 

Cords, Cables and Cord Cover 
I][] Computer/Business Machine Power Cord. 6 ft. 278-1257 ... . 3.99 
liil 25-Conductor RS-232 Ribbon Cable. 5 ft. 278-772 ... . ..... . 3.59 
(]gJ 36-Conductor Parallel Printer Cable. 6 ft. 278-774 ......... . 4.69 
~ Flexible Cord Cover. Beige. 6 ft. 26-1379 .... .... ....... _. 11 .95 
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COMPUTER ACCESSORIES 

Standby Power System 
for Home and Office 

NEW LOW 
PRICE! 

Was $695.00 in 
Cat. RSC-16 

Low AsTANDY 
$28 Per Month• 

BPS 400. Guards against data loss in case of a brownout or 
electrical failure. Provides more than 10 minutes of full power 
operation (400 VA) to allow you to shut down your system safely. 
During normal operation, the BPS 400 also protects your equip
ment against harmful electrical spikes and transients . Easily 
handles power requirements of Tandy 6000 or 3000- even 
when supporting extra drives. Four outlets . 6 x 1Q3/.1x 12 1/2''. 
U.L. recognized. 26-1189 . ..... . . .. . . .. . .. . ... . 595.00 


Twin Outlet Power Protector 

r I I l 1695 

• • 
• 	Our Lowest Priced 

Power Protector
A "Must" for 
Any Home System 

• Protects Computer and 
Peripheral Against Harmful 
Power Surges and Line Noise 

• Plugs Into Any 120-Volt 
AC Outlet 

Provides common and differential mode transient protection 
(50 joules per mode, 25 nanoseconds, 340-volt clamping at 50 
amps), plus full power line noise filtration . Includes MOY status 
lamp. Rated lOA. Includes push-to-rese t circuit breaker. U .L. 
listed. Avai lable Oct. 30, 1986. 26-1395 ... . .. ... .. 16.95 

Computer Cassette Recorders 

CCR-81 Recorder 

5995 
CCR-82 Recorder 

4995 

1£iJ CCR-81. Ideal for loading and saving your own programs 
and data on cassette tapes. Battery/Record LED indicator. 
101/2x53/.1x1 13/ie''. Includes cable. U.L. listed AC operation 
or four "C" batteries (not included). 
26-1208 .... . ...... ... ............ .... . . .. .. 59.95 

fill CCR-82. Features volume control with preset marker. 
71/s x 41 1/ 16 x P/16''. Includes cable. Requires four "AA" batter
ies or AC adapter (not included). 26-1209 ...... .... 49.95 
AC Adapter for CCR-82. U.L. listed. 273-1454 .. . ... . 5.95 

Power Switching System 

Turn up to fi ve individual accessori es on and off from the front 
panel. Holds all Tandy monitors and swivels for best viewing 
angle. Provides full power line noise filtration , plus full common 
and differential mode transient protection . Features status 
lamp and six outl ets (five are switch controlled). Rated 15A. 
Includes circuit breaker and 10-ft. line cord. U.L. listed. Avail 
able Sept. 30, 1986 . 26-203 . .. ... ... ..... ... .... 79.95 

Deluxe Power Center 

l ~ ~\ 
Protect Your6995 Computer System 

Provides full common and diffe rential mode transient protec
tion with MOY status lamp (80 joules pe r mode, 25 nano
seconds, 340-volt clamping at 100 amps). Full external and 
internal noise filtration in four isolated segments. Auto-sense 
power switch with adjustable sensitivity. " Once-off, stays off ' 
power dropout protection with indicator lamp, reset button. 
Rated 15A. Push-to-reset circuit breaker. 6-ft. power cord. U.L. 
li sted. Available Oct. 30, 1986. 26-1396 .... .. ..... 69.95 

Computer Cassette Tapes 

• Ideal for Program and Data Storage
Low 189 
As Each • Certified Free of Drop Outs and Defects 

C-10C-20Deluxe C-20Deluxe C-20 Cassette Tape. Quantity (Each) (Each)(Each)"Reel-to-reel" design in a 
clear shell. 2.79 1.893.791-11 

2.49 1.69 

24-47 
3.3912-2326-308 .. . ......... 3.79 


1.492.192.99C-20 Tape. 26-301 ... 2.79 
1.391.9948-Up 2.69C-10 Tape. 26-302 ... 1.89 

Computer and 
monitor not 
included 

Adds Versatility 

to Any 


Computer System 

7995 

•REVOLVING CREDIT AVAILABLE-See Page 2 	 TC47 



COMPUTER ACCESSORIES 

Universal Computer 

Floor Stand 

2995 
Holds CPU 
in Vertical 
Position 

Computer 
not included 

Save desk space. Place our Universal 
Computer Floor Stand next to your 
workstation. Securely holds Tandy and 
other PCs. Width adjusts to 6''. Steel con
struction. Non-skid rubber feet. Easy to 
assemble. 26-201 ....... .... . 29.95 

Deluxe Printer Platform 

Printer not included. 

Stack Paper 
Under Printer 

4995 
Saves desk space. The Deluxe Printer 
Platform elevates your wide-bed ( 132
column), printer so paper feeds from be
low (3' c learance). Smoked acrylic. 
Platform measures 3 1'2x22x l6''. A 
"must" if you want a well-organized com 
puter work area. 
26-1383 ............... . ... 49.95 

Universal Keyboard Cover 

~;11 

Computer and 795 
 keyboard not included 

Protects keyboard when not in use from 
dust and spills. Fits all detachable Tandy 
keyboards. Sturdy textured polystyrene. 
25 /s x 183 /4 X 8''. 26-200 . . . .... . . 7.95 
Model 111/4 Keyboard Cover (not 
shown). 26-1342 ........ . .... 12.95 

Universal Monitor Pedestal 

• Adjusts for Better Viewing 1695 • Works with Most Monitors 

Adjustable platform rotates and tilts for 
best viewing angle. Holds all Tandy moni
tors and man y others. Color and finish of 
platform matches Tandy monitors . Base 
measures: 11x101/,1''. 
26-1369 . .. . .. . .. . ....... . . 16.95 
Computer and monitor not included. 

Universal Printer Supports 

Ideal for Home Systems 1695 
New Low Price! Elevates your printer so 
fanfold paper can be placed underneath 
to save desk space. Use with SO-column 
printers. Durable crys tal polystyrene 
construction. Easy to assemble. Was 
$19.95 in RSC-16. 
26-1367 . .... ... ..... ... ... 16.95 
Printer not included. 

Computer Security System 

2495 
•Low-Cost 

Theft 
Deterrent 

•Easy to 
Install 

Mounting plates attach to tabletop and 

side of computer and peripheral by spe

cial acrylic adhesive. No modification re 

quired, no hol es to drill. In c ludes 

user-resettable combination lock, 3-ft. 

vinyl-coated steel cable, 3 mounting 

plates and instructions . 

26-1376 ... . ... . ... .. ...... 24 .95 

Expansion Set. Two plates and surface 

preparation kit. 26-1377 ....... 11.95 

Computer and monitor not included. 

~ 

Monitor Platform 

2995 Perfect for 
Tandy 1000 EX 

Designed to hold a monitor and disk 
drive for the Tandy 1000 EX. Also suit
able for the Color Computer. Sturdy steel 
legs, wood top. ·53 /1; x 203 /,1 x 11 7 '8''. Easy 
to assemble. 26-210 ... .. . .... 29.95 
Computer system not included. 

Anti-Glare Mesh Screen 

...... '4111>1_... _ ._ 

~~~~~~;:f~ 
Before After~~~~~;~~ 

:..""~~ ........... . •1•- • -' 
·------·-·-· . -:: -~ 

2495 Cuts Glare and 
Reflections 

For Tandy color monitors (CM-1, 2, 4, 5 
and 10). Also fits VM-2 monochrome 
monitor. Specially woven diagonal nylon 
mesh provides high viewing resolution. 
Easy to install. 26-202 . . ... ... 24.95 
Anti-Glare Mask (not shown). For Model 
I/II/JII/4/12/16 monochrome screens. 
26-511 . .. . . . ..... .... ..... 16.95 
Monitor not included 

Anti-Static Mat 

!DJ.JI~ 
8995 

Chair not included 

Drains static charges that can damage 
your computer. Carbon fibers remove 
charges instantly (rated less than 2 x 10" 
ohms, less than 0.05 second decay time) . 
Clear textured vinyl. Cleats on bottom 
prevent slipping on carpet. With 10-ft. 
grounding cord. 45 x 53''. 
26-214 . ...... . ..... . .. . . . . 89.95 

TC48 Take Advantage of Radio Shack's Extended Service Plan-See Page 2 



COMPUTER SYSTEM FURNITURE 

Modular System Furniture for Your Home or Office Workstation 

9995 Simulated Oak 
Finish 

Computer and accessories not included 

Computer Workcenter. Features a full
width monitor shelf (41 1'2x l43 /4 ") , 
space for computer and printer, plus 
plenty of workspace. Adjustable glides. 
Simulated oak finish . Easy to assemble. 

Computer Table 

' ~--= 

7995 
Computer, printer and 
accessories not included 

Deluxe Terminal Stand. Large 30 x 30"· 
top is adjustable at 26': 27" or 28" 
heights . Easy to assemble. 
26-4306 ........... . ...... 199.95 
Deluxe Workstation. Easy to assemble . 
27 x 48 x 30''. 26-4303 .. . ... .. 279.95 
Desk Drawer. Mounts on left or right. 
123/4X l 8 1/2X20 1/4''. 26-4304 .. 139.95 

System Desk 

27995 Printer 
not included 

Printer Stand. Slotted top for bottom pa
per feed. Includes wire basket. Easy as
sembly. 27x24xl9''. 
26-4307 . ........... . . . ... 149.95 
Locking Casters. Lets you move printer 
stand easily. Fits Printer Stands #26-4307 
and #26-1357. 
26-1319 .. ....... ... . Set of 4/19.95 

Compact Computer 
and Printer Stands 

Computer 
Stand 

Printer 
Stand 

• Inexpensive and Functional 
• Beautiful Simulated Hickory Finish 

Computer, printer and accessories 
not included 

Compact Printer Stand. Large enough to 
accommodate wide-bed printers . In
cludes bottom-feed paper slot and paper 
storage shelf. Easy to assemble. Adjust
able glides. 26x267/sx193/4 ''. 
26-1355 ................... 49.95 

TC49 

!Al System Desk. Adjustable glides. 27 x 
493/4X 293/s''. 26-1356 ... .. ... 119.95 
[6J Storage Hutch. Mounts on system 
desk. Assembles with adjustable "second 
shelf' on either side. 26-1359 . . 59.95 
Half-Width Storage Hutch (not shown). 
26-1374 ............... .. .. 54.95 
IQ] NEW! 3-Drawer Module. Bottom 
drawer (9 1/2x131/4 x 171/2") has letter/ 
legal hanging fil e rails. Top drawers mea
sure 4xl3 1/4Xl7 1/2" each. 24 1/4X 
163/4x 191/4''. 26-1397 ....... 129.95 
IQ] Corner Section. Mounts on right or 
left side of desk. Adds approx. 4 sq. ft . of 
working space. 26-1358 ..... . . 39.95 
!El Printer Stand. Large enough to ac
commodate wide-bed printers. Includes 
bottom-feed paper slot, unique swing
down paper catch for printed output and 
paper storage shelf. Adjustable glides. 
27x281/2x l91/2''. 26-1357 ... . . 99.95 

34 x 43 x 233 /4''. 26-1350 .. ... .. 99.95 

Computer Table. Small enough to let you 
set up your system nearly anywhere 
Large enough for Tandy 1000, Model 4 
or Color Computer. Monitor Platform 
(26-210) sold separately. Easy to assem
ble. 27x48x24''. 26-1324 . .. .. 79.95 

• Modern Simulated Oak Finish 
•Beautiful, Spacious MatchingDesign 
• All System Components Easy to Assemble 

Reg. Separate 
Items 449.75 

399°0 
 Computer, printer and Low As 
accessories not included $20 Per Month• 

Compact Computer Stand. Our lowest
priced computer desk. Includes raised 
platform for your monitor or printer, plus 
a storage shelf for disk drives, software 
and accessories. Easy to assemble. 26 x 
32x193/4''. 26-1354 . . .. ...... 49.95 

*REVOLVING CREDIT AVAILABLE-See Page 2 



PRINTER/COMPUTER SUPPLIES 

Stock Up Now on Fanfold Printer Paper 


1 

il"'=':i 

Comput e r 
Paper 

~-

Computel"
Paper 

Feed paper directly into the printer from the reusable • Buy Fanfold Paper in cartons. Letter-size sheets (9 1/2x 11 ") have " invisiSmall Quantities and Save ble" detachable, perforated margins. Single-part
• Available in Mini-Paks, Totes sheets are high-quality, I5-pound bond, unless a 

and Full Cartons heavier weight is specified. No ground wood or recy
• Store Your Printouts in the cled paper. Multi-part sets are clean, carbonless, no

Reusable Cartons mess paper. 

Size Parts Design 

91/2x 11 " Greenbar 
9''2 x 11" Greenbar 
91'2 x 11 " White 
91/2x 11 " 20# White 
91/2 x 11" 20# White 
91/2x 11 " 20# White 
91'2x 11" 2 White 

147/ex 11" Greenbar 
147/e x 11" Greenbar 
147/e x 11" Greenbar 
147/ex 11" White 

Fanfold Printer Paper 
Vertical Qty. Cat. No.Perl. 

Price 

Yes 1500 72-304 24.95 

Yes 3500 26-1403 49.95 

Yes 500 26-1423 8 .95 

Yes 500 26-1387 10.95 

Yes 1250 26-1427 24.95 

Yes 2500 72-311 44 .95 

Yes 750 72-305 34.95 

No 500 26-1330 11 .95 

No 1500 72-300 34 .95 

No 3500 26-1417 69 .95 

No 1500 72-303 34 .95 

Printer 
CGP 115 41 /2" x 150' 

CGP 220 61 /2'" x75' 

CGP 220 s1 /2 x 11 " sheets 26-1341 25016.95 
TP·10 Thermal 41 18" x 80' 26-1332 213.95 
PT·210ITRP 100 Thermal 81/2" x 100' 76-1003 6124 .95 
PC·1 13/4" )( 18' 26-3506 6/1 .75 
PC·2 21/4 " x30' 26-3606 612.49 
PC·3 Thermal 21/4 " x 7' 26-3592 512.49 
PC4 Th ermal 11/2"x 81/2' 65·711 511 .99 
LP l/IUIVNIIU200 81/2" x 500' 26-1402 2119.95 
Plotter/Prinrer (26-11 90) 9" x 90' . 81/2 " pin -to-pin 26-1407 4.95 
Quick Printer (26-1 153) Elec1rostatic 43/4" x 130' 26-1405 3/19.95 
Quick Primer II (26·1155) Electrostatic 23/B" x 75' 26-1412 214.95 

Order Your Own 
Custom Forms - from Any 
Radio Shack 

Computer Center 
Radio Shack provides a 
com ple te selec tion of 
custom-designed busi
ness forms, e nvelopes 
and labels that are guar
anteed compatible with 
our computer sys tems 
and accounting software. 
Visit your nearest Radio 
Shack Computer Center 
today to place your order 
for professional form s. 

Get a Protective Dust Cover for Your System 

( 

• Protects Against 
Dust and Dirt 

• Durable Vinyl 
With Reinforced 

S stem Dust Covers Cat. No. Each 
Model 1211616000 26-526 7.95 
Model lll/4 or DT- 1 Terminal 26-506 5.95 
Color Com uter 213 26-532 3.95 
Tand 100011200/2000/3000 26-541 9.95 
Tand 1000 EX 26-543 4.95 

Printer Dust Covers 
DMP 105 26-530 3.95 
DMP 130 26-536 3.95 
DM P 430 26-535 4.95 
DMP 2100/2 110 26-525 4.95 
DMP 2200 26-539 4.95 
DW II & DWP 510/520 26-508 5.95 
OW Printer w/ 
Tractor exce I DWP 520 26-538 5.95 
DWP 220/230 26-537 4.95 

Perl heral Dust Covers 
CCR 6 1 Recorder 26-517 2.95 
DT· 100 Monitor 26-540 4.95 
Color Com uler Disk Drive 26-542 3.95 
Tand 1000 EX Disk Drive or Hard Disk 26-544 3.95 

Printwheel Cleaning Kit 

• 

1695 
Clean clogged, recessed 
areas. 26-I320 . . .. I6.95 
Refill Fluid and Pad. 
26-I322 . . . .. .. . . . 5.95 

Printwheel Binder 

995 
Protects printwheels from loss or dam
age. Holds nine wheels . For DW II, 
DWP 410/510. 73-2004 . ..... .. 9.95 

·-n 

!:-_..J 

~ 

Anti,Static Spray 

595 Use on Equipment, 
Screen or Carpet 

H e lps e limin a te probl e m 
causing static. Safe. I6 fl . oz. 
26-5I5 .. . . . . .. . .. . .. 5.95 


Typing Easel 

Keeps Pages 1795 
 in Place 

Adjustable T-bar (83 /4" to I37/s") and 
friction pads keep books open and in 
place. Cushioned base. 73-2003 . . I 7.95 

Stitching on 
All Seams 

Disk Cartridge 

NEWLOW 7995
PRICE! 

Use with our IO-Megabyte Disk Car
tridge System. Was $89.95 in RSC-I6. 
26-I372 .. . . ...... . . . . ..... 79.95 

1/4" Data Tape Cartridge 

3495 
Use with our TCS-100 Tape Cartridge 
System for 48 megabytes of archival stor
age. 450 ft. 26-I39I .. . .. . . . . . 34.95 

Fanfold Mailing Lab~ls 

Low Pkg./ 695 1000As 

I-Wide . 4 1/2
11 

carri er. Pkg. 
of 1000. 
26-I328, 6.95 _.......,_ _... 


I-Wide. 4 1/ 2 
11 carrier. Pkg./5000. 

72-402 .... . ..... . .. . ...... 24.95 
2-Wide. Pkg./2000. 72-40I . ... . I5 .95 
3-Wide. Pkg./3000. 72-400 . . ... I6 .95 
2-Wide. Dry gum. Pkg./2400. 
26- I 456 ........ .. .. . .. .. . .. 9.95 

Roll Printer Paper 

TC50 
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DISKETTES AND DISK STORAGE 

Certified 31/z': 51/4" and 8" Unformatted Diskettes 

Single-Sided Diskettes 

Size Tracks Diskettes 
Per Pkg. Cat. No. 

Quantity Price Per Package 
1-4 

(Each) 
5-9 

(Each) 
10-Up 
(Each) 

3''2" 
80 3 26-415 15.95 14.49 13.49 
80 10 26-416 44.95 39.95 37.95 

51/4" 

40 1 26-305 2.19 1.99 1.89 
40 3 26-405 5.95 5.29 4.99 
40 10 26-406 15.95 14.49 13.49 

8" 
77 3 26-4904 10.95 9.95 9.29 
77 10 26-4906 34.95 31.95 29.95 

• Fully Certified for Highest 
Reliability 

• State-of-the-Art Formulation 
and Lubrication 

• All Diskettes Are Unformatted, 
Double-Density, Soft-Sector 

Our diskettes are double coated with an 
advanced ferri c oxide blend to provide 
maximum lubrication and resistance to 
diffusion. All diske ttes are unformatted, 
double-density and soft-sectored. Always 
keep plenty of diskettes on hand. Stock 
up today. 

51/4" Replacement Labels. 
26-307 ... . . .. .. .. .. Pkg. of 54/l.95 
8" Replacement Labels. 
26-4955 . . . . .. . .. .. . Pkg. of 54/l.95 

Diskette Storage Boxes 

Available 
in 3 
Sizes 

Disks not included 

Organize your floppy disks with five ad
justable dividers. High-impact styrene. 
3112''. Holds 30. 26-1381 . . . ... 12.95 
51/4". Holds 50. 26-1362 .. ... . 14 .95 
8". Holds 50. 26-4953 .. .. .. .. 24 .95 

Double-Sided Diskettes 
Quantity Price Per Package 

DiskettesSize Tracks Cat. No. 1-4 5-9 10-UpPer Pkg. (Each) (Each) (Each) 
80 3 26-417 16.95 15.29 14.49 

3 1'2" 80 10 26-418 49.95 44.95 42.95 
40 3 26-411 6.95 6.29 5.95 
40 10 26-412 16.95 15.29 14.49 
80 3 26-409 8.95 7.95 7.49 

51/4" 
80 10 26-410 24.95 22.95 20.95 

80 (1.6Mb) 3 26-421 15.95 14.49 13.49 
High-Density 10 26-422 44.95 39.95 37.95 

77 3 26-4961 12.95 11 .95 10.95 
8" 77 10 26-4960 39.95 35.95 33.95 

Get Your FREE Diskette Discount Card 

An incredible offe r! Stop by and pick up your free Disk

ette Discount Card at any Radio Shack Computer Center, 

participating Radio Shack store or dealer. The Card en

ables you to save 40 % on any 3-Pack of Diskettes each 

month for a whole year. Get your Card today and start 


Disk Drive Verifier Diskette 

1:871 
2995 

For Tandy 


1000 EX and SX, 

and 1200 


Analyzes alignment, rotational speed in
dex sensor position, clamping ability and 
write/read accuracy. Tandy 1000 requires 
256K, Tandy 1000 EX requires 384K. 
26-1370 .. . .. . . .. .. ..... ... 29.95 

saving! 

Protect Your Diskettes 

Diskettes not included 

51/4" Wallet File. Rugged binder for long
term use. Anti-static vinyl pages . Holds 
10 diskettes. 26-1366 ... ... ... . 7.95 
Universal 3-Ring Data Binder. 
26-1310 . .. . ...... ... .... . .. 5.95 
51/4" Disk Envelopes. Holds 2. Package 
of 10. 26-510 . . ... . .. .. ...... 7.95 
8" Disk Envelopes. Holds l. Pkg. of 10. 
26-4907 .. .. . .. . . . . .. .... .. . 7.95 

Disk Library Boxes 

· ,···.· --- ;Low295 
As 

Available 

in 3 
 IllSizes 

Disks nol included 

Store like a book whe n closed, flip 
through disks when opened. 
31/2

1
'. Holds 5. 26-1380 . .. Pkg. 2/2.95 

51 /<1 1'. Holds 10. 26-1452 ... .. ... 4.95 
51/4" Tote. Holds 5. 26-1348 .. .. 2.95 
8''. Holds 10. 26-4952 . .. . . .. . . . 5.95 

• Produce Professional Worksheets 
• Create Easy-to-Follow Flowcharts 

°®Model lllll Graphics Worksheets. 
26-2105 . .. . . ... ... 100 Sheets/4.95 
~Printview Ruler. 26-1313 .. . .. 3.50 
[QFlowchart Template. 
26-1312 ... . ..... . .......... 3.95 

Disk Drive Head Cleaning Kits 
Low As 

Kits for 
311z1; 5" 
and 8" 
Drives 

31/2" Kit. Single-sided. 26-419 ... 9.95 
NEW! 31/2" Kit. Double-sided. 
26-420 .... . ........ . .. ... .. 9.95 
5 1/4" Drive Kit. 26-408 ... ..... 7.95 
8" Drive Kit. 26-4957 ......... 8.95 

TCSI 
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DELUXE BUSINESS PRINTERS 

Dot..Matrix Power for Business 

Lease for • IBM PC Compatible
Only$65 

Per Month' • Prints 380 cps 1695°0 

DMP 2200. A versatile business printer. Efficient, fast printing 
means no long delays for reports- and that saves your business 
money. Supports elongated, double-high, bold, underline, 
super/subscripts, italics and double-strike. Features bit-image 
graphics. Prints up to 380 characters per second. Uses 3" to 16" 
fanfold paper onl y (bottom or rear paper feed). Built-in 
tractor- not sprocket. Prints original, plus up to six copies. 
Parallel interface only. U. L. li sted. 
26-1279 ........ . .. . ........ . ....... . . .. .. 1695.00 


SPECIFICATIONS. Print Density: 10, 12, 17.1 (standard); 10 and 12 (corre
spondence); proportional and compressed proportional. Print Speed: Sta(l
dard 10 cpi-380 cps. Correspondence 1 Ocpi - 90 cps. Proportional-77-180 
cps. Character Set: 95 ASCII, 31 graphics and special characters. IBM Char
acter Set 1 and 2. Horizontal Dot Resolution: 60-240 dots/inch, 1632-3916 
dot columns/line. Dimensions: 43/• x 221/2 x 167/a''. Weight: 393/• lbs. Power: 
120VAC, 60 Hz, 200W. 

TC52 

Print Customized Type Styles 

Lease for • IBM PC Compatible
Only $50 

Per Month' • Prints 240 cps 1295°0 

DMP 2110. Use the Font Edit ing Packages (sold separately) to 
load different type styles for print quality that rivals a daisy 
wheel printer! Includes data processing, word processing and 
graphics modes. Prints up to 240 characters per second . Preci
sion 24-wire print head. Parall e l interface. Includes bi
directional trac tor. U.L. listed. 
26-2810 ...... . . . ... . . .. ........ . ......... 1295.00 


SPECIFICATIONS. Print Density: 10, 12 and 16.7 cpi , plus proportionally 
spaced and elongated. Print Speed: Standard 10 cpi-121 lpm/80 column, 84 
lpm/132 column. Correspondence 10 cpi-33 ipm/132 column. Character 
Set: 96 ASCII , 31 international and 31 graphics characters. Font Matrix: DP 
mode-10 cpi and 16.7 cpi : 24 x (13+ 5) , 12 cpi: 24 x (13+2). WP mode-10 
cpi: 24 x 36, 12 cpi : 24 x 30, Proportional: 24 x n. Horlzontal Dot Resolution: 
360 dots/inch, 4896 dots/line. Paper: Up to 15" wide. Friction feed . Prints 
original, plus two copies. Dimensions: 57 /a x 21 11 /t s x 15''. Weight: 42 lbs. 
Power: 120VAC. 60 Hz. 

Turn Complex Numerical Data 

Into Charts and Graphs with 

Our s..Color Digital Plotter 


Create Pie Charts, Low As 
$37 Per Month* Bar Graphs, Maps, 799°0 

TaHes and More 

PC-695. Create incredible graphics-in up to eight colors 
and turn rows of numerical data into easy-to-understand _graph
ics. Plot pie charts, tables, maps, bar graphs and more. Ideal for 
business information such as financial trends, production data 
and market forecasts. Prints on any high-quality bond paper. 
Features "self-test" mode. Includes standard hard nib pens in 
black, red, blue, green, lime green, brown, orange and magenta. 
Asynchronous RS-232C serial interface. U.L. listed . 
26-2830 .. . ....... . ..... .. . ...... .. ..... .... . 799.00 

SPECIFICATIONS. Print Speed: 3 inches per second axial, 4' '32 inches per 
second diagonal. Interface: Asynchronous serial RS-232-C. Buffer: 256 
bytes. Baud Rate: 300, 1200, 2400, 9600. Dimensions: 33/1s x 1711z x 713/16. 
Weight: 61/2 pounds. Power: 120 VAC, 60 Hz, 5 watts . 

•On Our Commercial Lease (Plus Applicable Use/Sales Tax) 



AFFORDABLE TANDY PRINTERS 

Produce Correspondence .. Quality 


Text Using This 132 ..Column 

Printer with 18 ..Wire Print Head 


IBM PC Compatible Low As 
$33 Per Month • Was $899.00 in Cat. RSC-16699°0 

DMP 430. The 18-wire print head gives you superior-quality 

correspondence fonts in a single pass. Prints 10, 12 or 16.7 cpi , 

plus elongated standard, elite and condensed . Get micro, italic 

and double-high fonts, too. Produces bit-image graphics at 7 or 

16-bit columns. True pin-driven tractor-not sprocke t. Prints 

original, plus two copies, at up to 180 characters per second . 

Parallel and Color Computer-compatible serial inte1-faces. U.L. 

listed. 

26-1277 ..... ..... ...... .. . ... ... . . . .. . .. . . 699.00 


SPECIFICATIONS. Print Density: 10, 12, 16.7 cpi , plus elongated . Print 
Speed: 10 cpi-43 lpm/80 col. Character Set: 96 ASCII , 64 special and 30 
block graphics characters . Horizontal Dot Resolution: 480-800 dots per line. 
Vertical Spacing: 12, 6, 8 lines per inch . Line Feed : 1/s , 1/a, 1/12, n/72''. Dimen
sions: 31/ 16 x 153/a x 9' /16''.Weight: 83/4 lbs. Power: 120VAC, 60 Hz. 

Triple..Mode "Personal Printer" 

Low As • IBM PC Compatible 34995 
$20 Per Month • • Prints Up to 100 cps 

DMP 130. Features word processing, data process ing and dot
addressable graphics modes. Prints in four characte r styles: 
Standard or italic cursive in draft or correspondence modes. 
Supports super/subcripts, doubl e-width , bold, doubl e-strike 
and microfonts. Bi-directional, logic-seeking print head (uni 
di rectional in correspondence and graphics modes). Prints orig
inal, plus two copies on 4" to 10" fanfold paper or single sheets. 
Bui lt-in tractor. Parallel and Color Computer-compatible serial 
interfaces . U.L. listed. 
26-1280 ... .. ... ..... . ..... . .. . ..... . ... . . . 349.95 

SPECIFICATIONS: Print Density: Draft Quality-10, 12 and 17 cpi (standard 
and italic cursive) . Correspondence Quality-1 Oand 12 cpi (standard and italic 
cursive) . Speed: 50 to 100 cps (draft) , 20 to 24 cps (correspondence). Charac
ter Set: 96 ASCII , plus Tandy or IBM special characters. Bit Image: 480 to 
1920 dot columns/line. Dimensions: 43/4x 153/a x 101/2". Weight: 103/4 lbs. 
Power: 120VAC, 60 Hz, 33W. 

NEW LOW 
PRICE! 

Budget..Priced High ..Performer 

Low As • Bit-Image Graphics 19995 
$20 Per Month• • Prints 80 cps 

DMP 105. Another Radio Shack price breakthrough! Ideal fo r 

data processing and general-purpose use. Bi-directi onal

pri nts 80 upper and lower case characte rs per line (8 x 9 matrix) 

at 43 lines per minute at 10 characters per inch. Elongated and 

condensed modes. Prints up to 80 characters per second. Re 

movable adjustable tractor uses 4" to 9 1/ 2 

11 fanfold paper, fric

tion platen for single sheets . Prints original, plus one copy. 

Parallel and Color Computer-compatible serial interfaces . U.L. 

listed. 

'2.o -'i'2.16 . .... . .... . . ... . .. . ... ... .... .. . .. . 199.95 


SPECIFICATIONS. Print Density: 10, 12, 16.7 cpi , plus elongated . Print 
Speed: 10 cpi-43 lpm/80 col. Character Set: 96 ASCII, 64 special and 30 
block graphics characters. Horizontal Dot Resolution: 480-800 dots per line. 
Vertical Spacing: 12, 6, 8 lines per inch. Line Feed: 1/s, 1/a, 1/1 2, n/72''. Dimen
sions: 31/1 s x 153/a x 97 /1 s''. Weight: 83/4 lbs. Power: 120VAC, 60 Hz. 

• REVOLVING CREDIT AVAILABLE-See Page 2 TC53 
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LETTER-QUALITY DAISY WHEELS 


Our Best Daisy Wheel Printer 
 Our Lowest ..Priced Daisy Wheel 


Low As • IBM Compatible 
$46 Per Month • 995°0 

• Prints 500 wpm 

DWP 520. Give your correspondence, reports and memos that 
clean, crisp "electric typewrite r" look. You can print fixed 10 or 
12 characters per inch or choose proportional spacing (using 
appropriate optional 96-character print wheels) . Prints up to 43 
characters per second. F eatu res forward and reverse paper feed 
and 1/2-line feed, backspace and underline. Supports boldface, 
strike-through, double-underline, super and subscripts. "Exter
nal Program Mode" allows you to use print wheels with differ
en t pitch or special characters. Parall el interface only. Includes 
Courier 10 print wheel and carbon ribbon . U.L. listed. 
26-2800 . . .. . ...... ..................... . .. 995.00 
DWP 520 Bi-Directional Tractor. 

26-2801 ... . ........... .. . ... .. ............ 149.95 


SPECIFICATIONS. Print Speed: 19.5 lpm at 10 cpi, 132 column. Carriage Motion: Unidi
rectional, opttmal motion seeking. Character Set: 96 ASCII, plus special and international, 
21 control codes . Paper: Up to 16" wide. Original, plus 5 copies. Friction feed. Interface: 
Parallel. Dimensions: 8x24''2 x 15''2''. Weight: 28 lbs. Power: 120VAC, 60 Hz, 141 Watts. 

Low As • IBM Compatible 39995 
$20 Per Month• • Prints 200 wpm 

DWP 230. Now you can get full-featured le tter-perfect printing 
for under $400. Select 10 or 12 characters per inch, or propor
tional pitch. Uses interchangeable 96-character print wheels. 
Prints at 20 cps. Includes forward and reverse paper feed and 
1/2-line feed, underline and programmable backspace. Self-tes t 
facility le ts you see if printer is operating properl y before start
ing. "Hibhon E nd" feature stops printer when ribbon reaches 
its end. Automatic impact control prolongs the life of the print 
wheel. Parallel and Color Computer-compatible serial inter
faces. Includes Courie r 10 print wheel and carbon ribbon . U.L. 
listed. 
26-2812 . ................. .............. ... 399.95 
DWP 230 Bi-Directional Tractor. 26-2813 ... . ...... 99.95 

SPECIFICATIO.NS. Carriage Motion: Bi-directional , optimal motion seeking. Character 
Set: 96 .(mod1f1ed ASCII, plus spe.ciai international), 18 control codes. Paper: Up to 16" . 
wide. Original, plus 3 copies . Fnctton feed . interface: Color Computer-compatible serial 
and parallel. Dimensions: 65/a x 243/a x 133/a''. Weight: 26 lbs. Power: 120VAC, 60 Hz, 60 
Watts. 

Printer Controller Saves Time 

Low As Frees Your Computer24995 
$20 Per Month• During Printing 

PIC 64 Printer Controller. Now you can print one job while 
working on another! The PTC 64 assumes control ofall printing 
operat ions. It accepts and stores information from your com
puter, then feeds it to your printer as fast as the printer can 
handle it. This means excellent throughput and no downtime 
because your computer's memory, processing power and disk 
drives are free for other tasks. Features a clear memory func
tion , a pause function and a copy function for printing up to 100 
consecutive originals. There are even 16 redefinable special 
c~iaracters, as we!~ as unique progr~mmable functions that will 
give you the option of downloadmg an alternate operating 
system to generate a ne~ ASCII c~arac~er set, ?raphics data 
and more by programmmg the bu1lt-m Z-80 microprocessor 
with the host computer. Activate functions from the panel keys 
or through software. Standard parallel printer interface. Cable 
not included. UL listed AC power module. 
26-1269 . . .. ............... .. . . .. .... .. . . . . 249.95 

TC54 
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PRINTER/COMPUTER SUPPLIES 

Simplify Your Computer/Printer 


Cable Connections with Our 

Printer Selector Interface 


• Automatically Select Low As 
$20 Per Month * Printer or Computer9995 

• IBM Compatible 

Printer Selector 2 Interface. Stop plugging and unplugging 
printer cables! Now you can easily connect two printers to one 
computer or two computers to one printer, th en automatically 
switch between them with our Printer Selector 2 lnte rface. The 
appropriate printer/computer channels can be selected by au
tomatic scanning (input channel onl y), software control codes 
(inp ut and output channels), or the front _panel swi tches (input 
and output channels). LED indicators show you wh ich input 
channel is locked on and tbe output channel selected. If your 
printer is not equipped with IBM PC emulation, you can change 
the interface's mode setting from IBM to Tandy. The Pri nter 
Selector 2 Inte rface is compatible wi th any standard parall el 
printer. Cables not included. UL listed. 26-2820 ..... 99.95 

Daisy Print Wheels 

Daisy Wheel II/DWP 410/510 


OW II/410/510 Wheels Catalog No. Price 

Courier, 10 Pitch 26-1430 29 .95 
Pre stige Elite , 12 Pitch 26-1431 29.95 
Madeleine PS 26-1432 29.95 
Cubic PS 26-1433 29.95 
Tile Italic, 10/12 Pitch 26-1434 29.95 
OCR B, 10 Pitch' 26-1435 39.95 
Letter Gothic, 12 Pitch 26-1436 39.95 
Cubic 15' 26-1438 39.95 
Bold PS 26-1439 39.95 
Scientific A/N ' 26-1486 39.95 
Pica 10 26-1290 39.95 
Narrator 26-1291 39.95 
OCR-A' 26-1292 39.95 
Elite 12 26-1293 39.95 
Scandia Courier 10 26-1294 39.95 
Scandia Elite 12 26-1295 39.95 
Cubic PS * 
Tile Italic· 

26-1425 
26-1426 

7.95 
7.95 

External Program Mode: 1Suggested, 1Required. *Daisy Wheel II Only. 

DWP210 
DWP 210 Print Wheels Catalog No. Price 

Courier 10 26-1467 9.95 
Prestige Elite 12 26-1468 9.95 
Venezia PS 26-1469 9.95 

DWP 220 

DWP 220 Print Wheels Catalog No. Price 

Courier, 10 Pitch 26-1230 9.95 
Letter Gothic, 12 Pitch 26-1231 9.95 
Venezia PS 26-1232 9.95 

Plotter Supplies 


Plotter Supplies 

Pens for Multi-Pen Plotter (26-1191)-$3.95 each 

Color Paper Transparencies Color Paper Transparencies 
Red 26-1460 26-1470 Brown 26-1464 26-1474 
Blue 26-1461 26-1471 Orange 26-1465 26-1475 

Green 26-1462 26·1472 Black 26-1466 26-1476 
Violet 26-1463 26-1473 

CGP 115 Black Pens. Set of 3. 26·1480 ............ . . . .. ...... .. 2.95 

CGP 115 Color Pens. One each: red , green, blue. 26-1481 .... .. ... ... 2.95 

CGP 220 Black Ink Pack. 26-1281 . . . . .. .. ..... .... ............ 9.95 

CGP 220 Tri-Color Ink Pack. 26-1282 .................... . .... . 14.95 

PC-695 Black Pens. 26-2831 .. .. .. . ..... .... .......... Pkg. of 417.95 

PC-695 Color Pens. Red , green, blue, black. 26-2832 ........... . . . .. 7.95 

PC-695 Color Pens. Lt. green, brown, orange, magenta. 26-2833 ....... 7.95 


Replacement Printer Ribbons 
Printer Ribbon Catalog Each 

No. 1-11 12-Up 
LP I , II, IV Fabric Pack (3/PK) 26-1413 15.95 11 .95 
LP III , V Fabric Cart. 26-1414 11 .95 8.95 
LP VINIII, DMP 400/420 Fabric Cart. 26-1418 11.95 8.95 
LP VII , DMP 100 Re-inking Fabric 26-1424 8.95 6.70 
DMP 110 Re-inking Fabric 26-1283 7.95 5.95 
DMP 130 Cartridge 26-1236 10.95 8.20 
DMP 130 Refill (3/PK) 26-1238 12.95 9.70 
DMP 500 Fabric Cart. 26-1482 13.95 10.45 
DMP 120, 200 Fabric Cart. 26-1483 15.95 11 .95 
DMP 120, 200, 500, 430 Refill Pack (3/PK) 26-1489 15.95 11.95 
DMP 105 Fabric Cart. 26-1288 7.95 5.95 
DMP 430 Fabric Cart. 26-1296 15.95 11 .95 
DMP 2100, 2100P, 2110 Fabric Cart. 26-1442 13.95 10.45 
DMP 2200 Cartridge 26-1233 39.95 29.95 
DMP 2200 Refill 26-1234 14.95 11 .20 
LMP 2150 Cartridge 26-1287 12.95 9.70 
TRP 100 Thermal Film 26-1297 3.95 2.95 
TRP 100 Refill Rolls (5/PK) 26-1298 9.95 7.45 
DW II, DWP 410, Carbon Film Cart. 26-1419 21 .00 15.75510 Multi-Strike (3/PK) 
DW II, DWP 410, 510 Nylon Cart. 26-1449 10.95 8.20 

DWP 520, 230, 210 
Carbon Film Cart. 26-1445 17.95 13.45Multi-Strike (3/PK) 

DWP 520,230,210 Fabric Cart. 26-1458 8.95 6-70 
DWP 220 Multi-Strike 26-1299 17.95 13.45 
DWP 510 Blue M/S 26-1285 6.95 5.21 
DWP 510 Brown M/S 26-1286 6.95 5.21 
PC-1 Printer Ribbon 26-3507 2.75 2.75 

\\ard-Nib Pens for FP-215 (for paper)-$3.95 each 
Color Catalog No. Color Catalog No. 
Black 26-1343 Blue 26-1345 
Red 26-1344 Green 26-1346 

*REVOLVING CREDIT AVAILABLE-See Page 2 TC55 
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For over 66 years, America has trusted Radio Shack for dependability, quality
and value in consumer electronics. Buy withconfidence wherever you see one
of these signs.
Visit your nearest Radio Shack Computer Center to see the full line of Tandy
computers. These centers form a nationwide network of support to business
and education, providing professional training, leasing and service plans. Most
of our business computer line can also be found at any Radio Shack Plus
Computer Center, which is located within a Radio Shack store.
Come to our Computer Center/Telephone Center and you'll find a full-line
computer operation also offering advanced telecommunications products.
And of course, you can see our popular-priced computers at any of over 5,175
Radio Shack stores and participating dealers nationwide.
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Zip 

10-868 

Special for Model 4 Users! 


Software That Makes Computing Easier 


YES! I want to be a more productive 
programmer. Please send me the Load 80 Model 
4 Utility Pak** disk for $26.50 ea. (Price includes 
postage and handling.) 

0 Payment Enclosed 0 Visa 0 AE O MC 

Card# Exp. Date 

Signature 

Name 

Address 

City State 

• Model 4 and Model Ill are registered trademarks of Radio Shack. a division of Tandy COfporation. 
• • Available in March 1986. 

LOAD 80 • 80 Pine St. • Peterborough, NH 03458 

Introducing the Load 80 Utility Pak-created 
specifically for Model 4 * users. Featuring 15 out
standing 80 Micro programs designed to help you 
write better software and utilize all the features of 
your Model 4. 

Problem Solving Software 
No matter what the task, the Utility Pak is a 

source of ideas, solutions, tricks, and shortcuts. 
There's something for everyone on this disk, from 
machine language devotees to Basic neophytes. 
• M3TOM4 converts Model Ill Basic programs to 
the Model 4, listing all potential errors. 
• Finder is an extension to your Basic editor that 
lets you replace, copy and move line numbers; 
find strings in your program; build a cross-refer
ence table; restore an erased program, and more. 
Eleven enhancements in all. 
• Crosscheck automatically cross-references Ba
sic keywords, variables, and GOSUB, GOTO, and 
Restore statements. 
• PF/FLT lets you program your function keys, ei
ther permanently or dynamically from DOS. 
• ECl/CMD gives you a Unix-like shell that lets 
you issue multiple commands from DOS Ready, 
call a library of your last 10 keystrokes, and reissue 

any of those commands with a single keystroke. 
Requires TRSDOS 6.2. 

And that's only the beginning. In all, you get 15 
top-notch Model 4 utilities, direct from 80 Micro 
to you. 

A Must for Model 4 Users! 
As a Model 4 user, you'll wonder how you ever 

got along without the Utility Pak. It's that terrific. 
And, we've put all necessary instructions right on 
the disk. 

Don't wait until your next programming project 
has you baffled in the middle of the night. Ordar 
your own copy of Load 80's Model 4 Utility Pak 
while supplies last! It's the best LOAD 80 package 
yet. 

Simply return the coupon or attached order card 
today. Or call toll-free 1-800-258-5473. (In NH, dial 
1-924-9471 .) 
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TH[ ROAO TO 


BETTER SORTS 

Sooner or later, you'll want to wrtte 

a sorting routine into a program or 
speed up the sorts you've already 
wrttten. Whether you're working 

with checks, recipes, test scores, or a mail
ing list, you'll want the computer's help in 
putting things in order. 

Of course, you'll also want the fastest 
sort possible, but unfortunately, there is 
no best sorting algorithm for all programs. 
The best sort for a particular program de
pends on the amount of data to be ar
ranged, the form your data is in, the 
amount of time you are willing to spend 
writing and debugging the new routine, 
and the speed with which the computer 
can perform fundamental operations on 
the data. 

I'll show you several simple, well
known sorting algorithms and explain 
each one. These aren't the only sorting al
gorithms, nor the fastest. but one will 
likely be adequate for nearly any applica
tion you have in mind. 

Most sorting algorithms share several 
characteristics. Each works with data 
items that can be accessed with an index, 
which in some programs is an item's 
number in an array. In other programs, 
the index is a record number in a random
access file . Although the program user 
can be unaware that every item has its 
own number, the sorting routine must 
have a consistent way of finding each data 
item by an index number that can be used 
in a loop. 

Also. almost all sorting algorithms 
spend most of their time performing two 
simple operations: comparing two data 
items and, when necessary, exchanging 
two data items. The major difference be
tween sorting techniques is how often 
they have to perform each operation. 

The Vocabulary of Sorting 
First, I'll present a common vocabulary 

for discussing sorting operations. 
A record is a complete data item. In a 

program to sort a word list, for example, 
each word is a record; in a mailing list pro
gram, all the information about each per
son (name, address, zip code, phone num
ber, and so on) is a record. Sometimes a 
record will reside in a single array element; 
other programs might have to handle rec

Find the right sorting technique 

for the task at hand. 

by Hardin Brothers 

as elements in a random-access file. 
A key is the part of a record a sorting 

program uses to make comparisons. In a 
word list, the entire record will be a key. 
More often, a key is a small part of a rec
ord. In a mailing-list program, the key can 
be as simple as the last name of a person 
or as complex as the zip code. street name, 
and street address. 

An index is the number a sorting routine 
uses to locate both the key and the record. 
In many programs, the index is the record's 
array element number. Some programs use 
an indirect method of locating records that 
requires maintaining a separate array of in
dexes. In such programs, the array element 
number becomes an index to an index to a 
data record. 

Finally, overhead is the amount of time 
or other computer resources. such as m em
ory and disk space, that a program requires 
that is not spent directly comparing keys 
or exchanging r ecords . For example, 
many sort routines employ a For . . . Next 
loop. The time needed just to control that 
loop is part of the sort routine's overhead. 

All the sorting algorithms presented 
here are designed to sort an array in place; 
there are faster routines that perform 
sorts by copying each record to a new ar
ray. but they often require more m emory 
than is available to Basic. 

Slow Sort 
There seems to be no official name for 

this algorithm, so I've dubbed it the spe
cial slow sort. Its main attraction is sim
plicity, and for this reason, it is the only 

IEml 

System Requirements 

Models 4, 1000, 1200, 3000 
64KRAM 

Basic 

sorting algorithm I teach beginning pro
grammers. If you only have to deal with a 
few records-perhaps 20 or fewer-this 
method's simplicity makes it very attrac
tive. It is also extremely inefficient. 

To understand how a slow sort works, 
imagine a table with several playing cards 
laid out in a row, face down. Like the com
puter, you can look at only two cards at a 
time. Put your left hand on the far-left card 
and your right hand on the card next to it. 
Turn both cards over, look at them, and 
exchange them if they are out of order. 
Then put both cards back facedown. 

Leave your left hand on the leftmost 
card and move your right hand one card 
to the right. Again, compare two cards 
and exchange them if necessary. Con
tinue in the same manner until your right 
hand gets to the rightmost card. You now 
know that the card under your left hand 
is correctly placed. 

Now move your left hand one card 
right, your right hand to the card next to 
it, and begin again. This time, when your 
right hand gets to the end of the row, you 
will be sure that the second card is cor
rectly placed. Continue in the same man
ner until you 've compared the last two 
cards on the right. 

Program Listing 1 shows the slow sort in 
three forms. First, the program is displayed 
in a logical format called pseudocode. Next, 
the pseudocode is translated into Basic in a 
relatively easy form to read and debug. The 
final version, starting at line 500, is a con
densed form of Basic that runs as fast as 
possible but is harder to understand. 

To keep the listings as consistent as 
possible, I've assumed that each program 
is sorting a strtng array called WORD$( ), 
that the first string to be sorted is in 
WORD$(1), and that the last strtng to be 
included in the sort is in WORD$(SIZE). 
Further, the listings assume that the array 
is to be sorted into normal ascending al
phabetical order. I've used the format of 
pseudocode, "logical" Basic, and "tight" 
Basic for each of the listings. 

Bubble Sort 
Although the bubble sort (Program 

Listing 2) is well known and often de
scribed in books, it is almost as inefficient 
as the slow sort and harder to program. 

ords as parallel items in several arrays or The bubble sort gets its name from the 
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metaph or of a cylindrical champagne 
glass. Imagine that the records to be 
sorted are arranged vertically. On the first 
pass through the sorting routine, the bot
tom two keys are compared, followed by 
the second and third elements, the third 
and fourth, and so on. Each comparison is 
followed by an exchange of two records, if 
necessary. Once you have moved through 
the entire column of records, one record 
has "bubbled" to the top and is in the cor
rect place. 

Each subsequent pass stops one posi
tion lower than the previous one, since 
each pass positions a record correctly at 
the top. It's possible, however. that lower 
records will accidentally fall into the cor
rect positions. In order to avoid unneeded 
passes through accidentally sorted records, 
most implementations maintain a test flag 
of some kind. The flag is reset at the begin
ning ofeach pass and set whenever a record 
exchange occurs. Ifyou have gone through 
the entire list without setting the flag, no 
exchanges were needed because every
thing is in its proper order. The sorting 
routine can then end ahead of schedule. 

Selection Sort 
The idea behind a selection sort (Pro

gram Listing 3) is simple: finding the rec
ord that should be first, moving it into that 
position, and doing the same with each 
record in the list. 

Most implementations of the selection 
sort reflect this simplicity. The program 
assumes that the record currently in the 
first position has the smallest key. Then it 
scans through all the records, looking for 
smaller keys; when it finds one, it remem
bers the record's position and continues 
scanning the list. The program then ex
changes the record having the smallest key 
with the first record in the data list. The 
process is repeated to find the record that 
should go into each subsequent position. 

The selection sort makes many compar
isons, but only the minimum number ofex
changes. For this reason, it is often used to 
sort complex records when each exchange 
uses a large amount of time or computer 
resources. It is often the best choice for 
sorting records in a random-access disk 
file if you need to physically move data 
from one disk location to another. 

Insertion Sort 
The insertion sort (Program Listing 4) 

is patterned after the method many bridge 
players use to sort a hand of cards. Start
ing with the second card from the left, 
move each card to the left until you find a 
lower-value card. Place this card immedi
ately to the right of the first lower card you 
find. In computer terms, each record is re
peatedly exchanged with the one on its left 
until the record on its left has a smaller key. 

In essence, the insertion sort puts the 

first two records in order. then the first 
three, then the first four, and so on. The 
only difficulty is in finding an efficient way 
to keep the lowest record from moving 
completely off the left side of the data ar
ray or list. There are generally three pos
sible solutions. 

An obvious method that greatly adds to 
a sort's overhead is testing a record's po
sition before each two-key comparison. If 
a record is already in the first position , the 
key comparison and subsequent ex
change are skipped. The p roblem with 
this approach is that the position test 
takes time and will usually be useless. 

Another common approach is to begin 
the sort with one loop of a selection sort. 
The record with the smallest key will then 
be in the first position and no other records 
will be able to move off the end of the list. 

The third solution-the one I used in the 
listings-is to create and place at the begin
ning of the list a fake "sentinel" record 
having a key guaranteed to be smaller than 
that of any data record. Since the sorting 
routines in the Listings work with an array 
called WORD$( ), with data items indexed 
from one to some maximum size, I placed a 
null string in WORD$(0) to be sure that no 
comparison or exchange would cause a 
"subscript out ofrange" error. 

The insertion sort is excellent for ar
ranging data that is mostly presorted. For 
example, if you have a data base to which 

Slow Bubble Selection Insertion Quick 
sort sort sort sort Shellsort sort 

VSHORT (all times were one second or less) 

45cmp 45cmp 45cmp 36cmp 24cmp 37cmp 
zero lcp 9lcp 91cp zero lcp 17 lcp 41 lcp 

Short 
27swp 
40sec 

27 swp 
48sec 

7swp 
32 sec 

27swp 
19 sec 

13swp 
11 sec 

7 swp 
9sec 

4 ,950cmp 4,922cmp 4,950cmp 2,552cmp 769cmp 776 cmp 
zero lcp 921cp 99icp zero lcp 481 lcp 682 lcp 

NEWBEAD 
2,453 swp 

293sec 
2,453 swp 

16sec 
97swp 
282sec 

2.453 swp 
12sec 

473swp 
19sec 

170swp 
169 sec 

44,850cmp 1,779 cmp 44.850cmp 980cmp 1,671 cmp 22,890cmp 
zero lcp 6icp 2991cp zero lcp 375 lcp 1,875 lcp 

NEWEND 
681 swp 
292 sec 

681 swp 
336 sec 

267 swp 
281 sec 

681 swp 
13 sec 

365swp 
21 sec 

395swp 
227 sec 

44,850 cmp 44,850cmp 44,850cmp 1,107 cmp l,842cmp 30,924cmp 
zero lcp 299lcp 299 lcp zero lcp 534 icp l,924lcp 

Long 
808swp 

3,934 sec 
808swp 

4,680sec 
296swp 

3,097 sec 
808swp 

2,855 sec 
524swp 
201 sec 

376 swp 
127 sec 

499,500cmp 497,730cmp 499,500cmp 247,446cmp 14,062cmp 11,911 cmp 
zero lcp 940lcp 999lcp zero lcp 9,051 lcp 8, 126icp 

Ordered 
246,447 swp 

3,214 sec 
246,447 swp 

7 sec 
995swp 

3,084sec 
246,447 swp 

14 sec 
9,039swp 

51 sec 
2,382swp 
2,984 sec 

499,500cmp 999cmp 499,500cmp 999cmp 5,457cmp 501 ,498 cmp 
zero lcp llcp 999icp zerolcp 12 lcp 6,995 lcp 

Reverse 
zeroswp 

4,676sec 
zeroswp 

5,736 sec 
zeroswp 

3,501 sec 
zeroswp 

5,771 sec 
zeroswp 

113 sec 
999swp 

3,013 sec 
499,500cmp 

zero lcp 
499 ,500swp 

499,500cmp 
l,OOO!cp 

499,500swp 

499,500cmp 
999icp 

500swp 

500,499cmp 
zero icp 

499,500swp 

8,550cmp 
3,932 lcp 

3,920swp 

50 1,498 cmp 
6,995 !cp 
999swp 

Key: sec = running time in seconds; cmp =number of key comparisons; icp =number of Integer (Index) comparisons; swp = number of 
record swaps. 

Table. Sorting times and efficiency. 
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Circle 274 on Reader Service card. 

S19.95 INTRODUCTORY OFFER 

OMNISCROLL 111/4 
OMNISCROLL Ill/4- The premier machine language 
screen scrolling utility that you can load and call from 
BASIC. Select any area of your screen and command 
your computer to scroll in any direction (UP, DOWN, 
RIGIIT OR LEF'O 

'MAKE GREAT ANIMATED GRAPHICS FROM 
INTERPRETER BASIC 

'COMPLETE DOCUMENTATION 
'MACHINE LANGUAGE SOURCE CODE LIST
ING 

'BASIC DEMO PROGRAMS 
'TUTORIAL TEXT 

OMNISCROLL Ill/4 is for the TRS-80 Model m or 4 (in 
mmode) and is supplied ready to run with TRSDOS 1.3 
(Instructions are included for NEWDOS 80 version 2.0) 

To order send check or money order (sorry, no COD's or 
credit orders) for $24.95 plus $2 .50 S&H ($5.00 Canada 
or Mexico) with your name and address to: 

Lyons Products 

P.O. Box 272 


Titusville, PA 16354 

PA residents add 6% sales tax to the base price. 

This Publication . 
is available in Microform. 

University Microfilms 

International 


Please send ;1dditional infom1ation 

for---------- 

Name•----- ----- 

lnstitul io'"----------

Strcc~----------

City___________ 

Sratc Zip._______ 

JOO Nunh Zeeb Ro;1d , Dc:pL P.R .. Ann Arbor. Mt. .i x 106 

~~ 
p~~? 

BO Micro does not keep subscription 
records on the premises, therefore 
calling us only adds time and doesn't 
solve the problem. 

Please send adescription of the prob
lem and your most recent address la
bel to: 

BOMicro 
Subscription Dept. 


PO Box 981 

Farmingdale, NY 11737 


Thank you and enjoy your subscription. 


Circle 470 on Reader Service card. 
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you periodically add records, you can use 
an insertion sort after each update. Also, 
some sorting algorithms are good at get
ting records in approximate order, but 
they become inefficient when making the 
last few data exchanges. Because of this, 
the insertion sort is often used to polish off 
a list that has been mostly sorted by an
other algorithm. 

Shellsort 
All four of the preceding algorithms 

work acceptably well on small data lists 
but bog down terribly as the lists grow 
longer. In each algorithm, the time neces
sary to sort a list is related to the square of 
the number of items in the list. Therefore. 
sorting a 1,000-item list takes about 100 
times as long as a 100-item list. 

The Shellsort (named for Donald Shell) 
works by dividing the total list of records 
into several shorter lists and sorting those 
(see Program Listing 5). The short lists are 
then combined into longer lists, which are 
agaln sorted and combined until the en
tire data list is in order. Imagine that you 
have 100 records divided into 20 sublists. 
The Shellsort will sort each of those sub
lists, combine the sorted lists into a 
smaller number of sublists, sort those, 
and keep combining and sorting until all 
100 items are in order. 

The real efficiency of the Shellsort lies in 
its method for selecting the sublists. In the 
above example, if the first five records were 
put into one list, the next five into the next, 
and so on, each record could move no more 
than four spaces to the left or right in 
the original sort. When all the sublists 
were recombined, some records could still 
be 50 positions from their destinations. 

Instead, the Shellsort establishes a 
"gap" value and puts all records that are 
gap-places apart in one list. In our example 
above, one list would contain records that 
start out in the first, 21st, 4lst, 6lst, and 
8lst places. The next sublist is composed 
of the records that were originally in the 
second, 22nd, 42nd, 62nd, and 82nd 
places. The advantage is that most rec
ords will move quickly toward their final 
destinations; records jump a long way 
through the total data list on the first sort, 
a shorter distance on the second sort 
when the gap is smaller, and decreasing 
distances with each subsequent sort. By 
the time the gap is down to one, each rec
ord should be close to its final destination. 

Two important questions must be an
swered before you can write a Shellsort. 
The first is deciding how to sort each of 
the sublists. I've seen implementations 
based on both the bubble sort and the in
sertion sort. The Table shows that an in
sertion sort is generally more efficient 
than a bubble sort. My experiments show 
that Shellsorts based on an insertion sort 
usually run much faster than those based 
on a bubble sort. One reason for choosing 
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an insertion sort is that it is most efficient 
when a list is almost ordered. Since the 
Shellsort algorithm is constantly sorting 
almost-ordered lists, the insertion sort 
seems made to order. 

The second question is how to select 
the gap sizes for a Shellsort. You will see 
published many implementations of the 
Shellsort that start with a gap equal to half 
the number ofrecords. After each sort, the 
gap is divided by two to find the next gap 
size. Although this selection of gap sizes 
seems intuitively correct and is easy to 
program, it doesn't produce an efficient 
Shellsort implementation. It's possible 
that by the time the gap is reduced to one, 
none of the even-numbered records will 
have ever been combined in a sublist with 
any of the odd records. The final pass 
through the list might therefore end up 
doing most of the work. 

Unfortunately, there is no best series of 
gap sizes and no rigorous mathematical 
way to analyze the Shellsort at all, but it 
has been tested empirically on several 
kinds of data and with many different se
ries of gap sizes. An efficient series that is 
easy to implement is (in reverse order) 1. 
4, 13, 40. 121, 364, 1093, and so on. Each 
number in the series is found by multiply
ing the previous number by three and 
adding one to the result. You can move 
from a larger number to a smaller simply 
by dividing by three and discarding any 
remainder. I've used this series of gap 
sizes in the Listings. 

The Shellsort is acceptably fast for lists 
of up to several thousand data items and 
easy to code and debug. Unless you have 
complex records that take a long time to 
exchange (or records that must physically 
be moved from one disk location to an
other), the Shellsort is a good, general-pur
pose sorting algorithm for most programs. 

Quick Sort 
Like the Shellsort, the quick sort uses a 

"divide and conquer" technique (Program 
Listing 6). It starts by picking a record and 
placing it in its final location; records 
above the record will have larger keys and 
those below it will have smaller keys. The 
quick sort then performs the same opera
tions on the two sets of records on each 
side of the newly positioned record. 

The only difficulty in implementing a 
quick sort is having the program remem
ber which sublists remain to be sorted. 
The easiest way is to use a data structure 
called a stack. Think of a stack as a pile of 
plates in a cafeteria. The last plates added 
to the top are the frrst ones removed by 
new customers. 

Each time the quick sort divides a list 
of records in two, it can store the left and 
right indexes of one sublist on the stack 
and work on the other. A sublist reduced 
to a size of one has obviously been sorted, 
and the quick sort can then retrieve a new 
sublist to work on. 

The quick sort's way of finding the cor
rect insertion point for a record is easy to 
understand but can be tricky to program. 
After choosing a record to insert, it uses 
two variables to hold the index values of 
the left and right ends of the sublist it is 
working on. It then moves the left pointer 
a step at a time to the right until it fmds a 
record that should be to the right of the 
record to be inserted. Then it moves the 
right pointer to the left, looking for a rec
ord that should be placed on the left side 
of the insertion record. 

The two out-of-place records are then 
exchanged, unless the value in the left 
pointer is greater than that in the right 
pointer. If the pointers have crossed, the 
insertion point has been located, and the 
record whose index is in the left pointer is 
exchanged with the insertion record. 

The simplest way to implement a quick 
sort is to designate the record at one or the 
other end of a list as the insertion record. 
The quick sort in the Listing uses this 

Program Listing 1. Special slow sort. (Seep. 159for information on using the 
checksums in Listings 1-7). 

1 ' Special Slow Sort 
2 ' 
3 ' Algorithm: 
4 ' 
5 ' For left.pointer = first.record to size .of . array -1 
6 
7 

' 
' 

For right.pointer = 
are out of order, 

left.pointer+l to size.of.array 
then exchange them 

8 ' Next 
9 Next 
10 ' 
11 ' Slow Sort -- "Loose" 
9'0 DEFINT A- Z 
100 FOR LEFT = 1 TO SIZE - l 
110 FOR RIGHT = LEFT + l TO SIZE 
120 IF WORD$(LEFT)>WORD$(RIGHT) THEN 
130 NEXT RIGHT 
140 PRINT "."; 
150 NEXT LEFT 
160 PRINT 
170 RETURN 
180 ' 
490 1 Slow Sort -- "Tight" 

code 

SWAP WORD$(LEFT),WORD$(RIGHT) 

code 
500 FOR LEF~'=l TO SIZE-l:FOR RIGHT=LEFT+l TO SIZE 
510 IF WORD$(LEFT) >WORD$(RIGHT) THEN SWAP WORD$(LEFT),WORD$(RIGHT) 
520 NEXT RIGHT,LEFT 
530 RETURN 

50 
51'.'.'* 52

'.'. 	 54 
53 

55'.'.'.'. 	
56 
57 
97 

' *'. 98 
99 
811 

1613 
2009 
4268 

977 
847 

'.'.'.'.'.'.'.'.'.'.'.'.'* 

832 
580 
664 
153 

'. 
151 

3186 
4271 
1259 

664'* 
End 



Circle 242 on Reader Service card. 

*SAVE,SAVE,SAVE* 
Lowest price on software and hardware 
for most of your corn puter needs . 
Tandy, IBM, Apple, Amiga, 
Commodore and many more. 
This is the way it works. 

We decided to cut down on our adver
tising costs. Because of the wide range 
of inventory we sell we would need a 
catalog larger than your yellow pages. 
We decided to let o;.ir competition pay 
for our advertising costs and not you. 

Simply, after you have seen the lowest 

current price in any catalog or magazine 

call our toll-free number and give us 

the item name, price, catalog name 

and date of issue with page number, 

then 


WE WILL BEAT THAT PRICE 

*800-262-3111 * 

in Alabama call 205-438-3476 

*ComputAmerica* 
1111 Springhill Rd. 

Mobile, Alabama 36604 

Circle 225 on Reader Service card. 

KEYBOARD PROTECTOR 

Finally! A keyboard cover that 
remains in place during use! 

SafeSkin prevents damage from liquid 
spills, dust, ashes, paper clips, staples, etc. 
This custom fit cover is made of ultra-thin , 
ultra-tough , clear flexible plastic, molded to 
fit every key and contour, allowing normal 
key response and feel. Available for the 
Model 100, Tandy 1000/ 2000, Model 3 
& 4, IBM-PC, AT, Apple, DEC, Wyse 
and many others. Send $29.95, Check or 
M.O. , Visa & MC include expiration date. 
Specify computer type. Dealer inquiries 
invited. Free brochure available. 

Merritt Computer Products, Inc. 

2925 LBJ Fwy., Suite 180 


Dallas, Texas 75234 

(214) 339-0753 


Circle 261 on Reader Service card. 

ACTUAL SIZE. 


ACTUAL PRICE. 

Introducing The Turner Hall '" Card. 

Th e lowest priced complete 256K memory 
expansion board you can buy. 

We made ii so inexpensive by using 
the very lates t 256K RAM chips instead of 
lour limes as many 64K chips. 

Thal same technology makes the Card 
Iii in a half-leng th PC!X T'" slot. And the 
reduced chip count increases reliability, so 
we can offer a 30-day money-back guarantee 
and I -year warranty. 

The Card comes with a clock/calendar 
with replaceable battery backup, illustrated 
Owner's Manual, and software including 
clock, print spooler, and disk emulator. 

That's everything the most popular 

multifunction boards have. Except a couple 
of extra ports and a Joi of extra cost. 

IBM®or Compaq® owners will find the 
Card remarkably easy to install. And ii 
you have any questions alter you buy, call 
our Help Hotline. 

The Turner Hall Card is just $99. 95,* 
plus $2.00 shipping ($12.00 outside 
of U.S.A.!. 

Order by phone. We accept MasterCard 
or Visa. Or send us a check or money order 
with your business card attached.

El Turner Hall Publishing 
10201 Torre Ave., Cupertino, CA 95014 

1-800-556-1234x526. 

(In CA 800-441-2345 x526). 

'CA residents add 7% sales tax ($7.00). Requires IBM PC, PC!XT, Porlable PC, or Compaq with at least 256K of 

memory. Turner Hall is a trademark of Turner Hall Publishing. IBM is a registered trademark, and PC!X Tis a trade
mark o f In ternational Business Machines Corp. Compaq is a registered trademark o f Compaq Computer Corp. 
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1 ' Bubble 

2 ' 

3 ' Algorithm: 

4 ' 

5 ' Set test.flag 


Program Listing 2. Bubble sort. 

Sort 

to TRUE: 	 Set ceiling to size.of.array -1 
6 ' While test.flag is TRUE 
7 ' Set test.flag to FALSE 
8 ' For pointer = 1 to Ceiling
9 If record at po i nter and at poin t er+! are out of order: 
10 ' Exchange the records and se t Test.Flag to TRUE 
11 ' Next pointer
12 ' Move ceiling down one record 
13 ' Wend (repeat if te s t.flag is true and a swap occurred)

'14 
15 ' Bubble Sort -
90 DEFINT A-Z 
100 	TEST = 1: X = 1 
110 WHILE TEST = 1 
120 TEST = 0 
130 FOR PTR = 1 TO SIZE - X 
140 	 IF WORD$(PTR)>WORD$(PTR+l) 

:TEST = 1 
15 0 NEXT P1'R 
160 X F X + 1 
170 PRINT"."; 
180 WEND 
190 PRINT 
200 RETURN 
210 	 ' 
490 	 ' Bubble Sort - 
500 	 X= l 
510 TEST=0:FOR PTR=l TO SIZE-X 
520 IF WORD$(PTR)>WORD$(PTR+l) 

:TEST=! 
530 NEXT PTR:X=X+l 
540 IF TEST=! THEN 510 
550 RETURN 

"Loose " code 

THEN SWAP WORD$(PTR),WORD$ (PTR+l) 


"Tight" code 


THEN SWAP WORD$(PTR),WORD$(PTR+l) 


Program Listing 3. Selection sort. 
1 ' Selection Sort 
2 ' 
3 ' 
4 ' Algorithm: 
5 ' 
6 ' For pointer .! = 1 to size.of.array -1 
7 ' Assume that record at pointer has s mallest key 
8 1 For pointer.2 = pointer + 1 to size.of .array 
9 ' If record at pointer.2 has sma lles t key yet fou nd, 
10 ' save its index number 
11 ' Next pointer.2 
12 ' If smallest key is not at pointer .!, then exchange 
13 ' the record at pointer. ! and with the record with the 

14 ' Next pointer .1 
15 ' 
16 1 Selection Sort -- "Loose " code 
90 DEFINT A-Z 
100 FOR PTR = 1 TO SIZE-! 
110 MIN = PTR 
120 FOR PTR2 = PTR+l TO SIZE 
130 IF WORD$(PTR2) < WORD$(MIN) THEN MIN = PTR2 
140 NEXT PTR2 
150 IF MIN< > PTR THEN SWAP WORD$(PTR),WORD$(MIN)
160 PRINT " . " ; 
170 NEXT PTR 
180 PRINT 
190 RETURN 
200 ' 
490 ' Selection Sort -- "Tight" code 
500 FOR PTR=l TO SIZE-l:MIN=PTR:FOR PTR2=PTR+l TO SIZE 
510 IF WORD$(PTR2) <WORD$(MIN) THEN MIN=PTR2 
520 NEXT PTR2:IF MIN <> PTR THEN SWAP WORD$(PTR),WORD$(MIN)
530 NEXT PTR 
540 RETURN 

Program Listing 4. Insertion sort. 

l ' Inserti on Sort 
2 ' 

3 ' 

4 ' Algorithm: 

5 ' 

6 ' Set a sen tinel with a null value at bottom of array 
7 ' For pointer.I = 2 to s ize.of.array 
8 ' Set pointer.2 =pointer.! 

9 ' While the record at pointer.2 and the record at 

10 ' pointer.2 - 1 are out of order: 

11 ' Exchange the records. 

12 ' Red uce po inter.2 by 1 

13 ' Wend (record at pointer.2 now in place)

14 1 Next po inter.I 

.. 49 
50 
51 

53 
54 

'.'.'.'.'. 
52 

55 
56 

97 

99 

'.'.'.'.'. 
57 

s mallest 	key 
100'. 
98 

.. 

101 
10 2 

..'. 
103 
811.. 

'.'.'. 1496 
841 

'. 
'.'.'. 

1807 
3013 

892 
3179 

849 
781 

.. 
'.'.'. 

582 
666 
146 .. 157 

3587 

.. '.'.'. 
2759 
3757 

781 
665 

End 

49 
50 '.'. 51 
52 
53 

55 

'. '.'.'.'. 

56.. 
'.'.'.'.'.'. 

54 

57 
97 
98 
99 
100 
101 

Listing 4 conttnued 

method, which is fine for random lists but 
weak for record lists already partially or
dered. Also, in my quick sort implemen
tation you must add a false sentinel record 
to the left side of the data list to keep the 
right pointer from going off the end if the 
insertion record is the smallest in the list 
being sorted. 

The quick sort will run faster on large 
lists and won't require a sentinel record if 
you use a different technique for choosing 
the insertion record. At the beginning of 
each pass through a sublist, pick the left
most record, the rightmost record, and a 
record from the center of the list. Select the 
record that should be in the middle, or the 
highest of the three if there is a tie, and use 
that record for the insertion process. Given 
the extra overhead it causes, using this pro
cess is justified only when a list is mostly 
presorted or when the data list is long. 

Picking Up Speed 
No matter which sorting algorithm you 

choose. you will want it to run as fast as 
possible. There are several things you can 
do to cut down on a routine's overhead. 

One approach that increases efficiency 
is to avoid Basie's pauses for garbage col
lection. Whenever you use a string-assign
ment statement like A$= B$, Basic cre
ates a new copy of a string in its string 
area. When the latter becomes full, Basic 
suspends other operations to straighten 
out the string area and free the space hold
ing abandoned character strings. But if 
you remember to always exchange strings 
with the Swap command and always as
sign one string to another with an LSET 
command, Basic won't create the new 
copies of strings and will therefore not 
pause for garbage collection. 

Removing unnecessary spaces from 
the inner loops ofa routine also cuts down 
on overhead. When the Basic interpreter 
reads a space in a line, it takes a fraction 
of a second to skip over that space and 
move on to read the next character. The 
time spent Isn't long but can be signifi
cant with loops that repeat many times. 
After you're sure that It is debugged, you 
might want to run your sorting routine 
through the compression utility I de
scribed in my December 1985 The Next 
Step column (p. 108). 

Also, avoid While.. .Wend loops. Al
though they make a program easier to 
read and understand, they are much 
slower than logically equivalent loops con
trolled by If and Garo. 

Finally, use integer numeric variables 
whenever possible instead of the single
precision variables that Basic uses as a de
fault type. 

While you are debugging, it's a good 
idea to inform users who must wait while 
Basic sorts a data list that the computer 
hasn't locked up in an endless loop. I usu
ally include some simple indication that 

'.'. 

'*'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.
'.'.'.'.'.'.'.'.'.
I*'.
..
'.'.'. 


49 
51 
52 
53 
54 
55 
56 
57 
97 
98 
99 
100 
101 
102 
103 
811 

102 3 
1081 

736 
1666 

4628 
843 
704 
850 
487 
583 
658 
147 
157 
379 

1963 

4566 
1168 
1307 

666 

End 
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the computer is still working by printing 
a character at the end of each outer loop 
of the sort. I've included this "alive" indi
cation in the loose forms of the sorts, but 
not in the tight code, where I wanted the 
truest time possible. 

Timing a Sort 
The Table shows the running time of 

the tight sort codings on a green-screen 
Model 4P (I used the 4P's internal clock to 
do the timings). Because Basie's TIME$ 
command doesn't report fractions ofa sec
ond, each of the timings has an accuracy 
of plus or minus one second. 

The arrays used in the tests were com
posed of words of 10 random characters 
each and stored in the array WORD$( ). 
The first data list, VShort, ls composed of 
IO such words. The results show that with 
short lists, any sorting technique is nearly 
instantaneous. 

The second data list, Short, consists of 
100 words and gives a better idea of the 
efficiency of the sorting routines. The inef
ficiency of the bubble sort when you apply 
it to a randomly ordered list ls apparent. 
Also, it's clear that either a Shellsort or a 
quick-sort algorithm best suits such a list. 

The third and fourth data lists, New
head and Newend, approximate a typical 
programming situation. Once you have 
the records in sorted order, subsequent 
sorts merely must include a few new rec
ords in an otherwise sorted list. A bubble 
sort is surprisingly efficient for this type of 
data list maintenance as long as the new 
records are placed at the beginning of the 
list to be sorted. However, regardless of 
whether the new items were placed at the 
beginning or the end of the original data 
list, the insertion sort lives up to its repu
tation for being able to handle presorted 
lists effectively. 

Long, the fifth data list, consists of 
1,000 randomly ordered words. With a list 
this size, a quick sort is obviously the best 
choice, followed by a Shellsort. The other 
algorithms take unreasonably long to put 
the list in order. 

Interestingly, the quick sort fails miser
ably on the last two data sets. Ordered is 
a list of 1,000 presorted words; Reverse ls 
a list of 1,000 words in reverse order. The 
bubble and insertion sorts were the win
ners on the Ordered list; the Shellsort pro
duced the only acceptable time on the 
Reverse list. 

After I timed the sorting routines, I 
added a bit of code to count the number of 
key comparisons, index comparisons, and 
record exchanges each routine made 
while sorting each list. These are the fun
damental operations in any sorting algo
rithm; the counts should tell you which 
sorting algorithm best fits the needs of a 
particular application. 

The time required by any sorting rou
tine is a function of how often the funda
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Listing 4 continued 
15 ' 
16 ' Insertion 
90 DEFINT A-Z 
100 WORD$(0)="" 
110 FOR PTR = 2 TO SIZE 
120 PTR2 = PTR 
130 WHILE WORD$(PTR2 -1) 
140 SWAP WORD$(PTR2), 
150 PTR2 =PTR2 -1 
160 WEND 
170 PRINT "."; 
180 NEXT PTR 
190 PRINT 
200 RETURN 
210 ' 

Sort -- "Loose" 

> WORD$(PTR2) 
WORD$(PTR2-l) 

490 ' Insertion Sort -- "Tight" 

500 WORD$(0)="":FOR PTR=2 TO SIZE:PTR2=PTR 

510 IF WORD$(PTR2-l) <=WORD$(PTR2) THEN 530 


code 

code 

520 SWAP WORD$(PTR2),WORD$(PTR2-l) : PTR2=PTR2-l:GOTO 510 

530 NEXT PTR 

540 RETURN 


Program Listing 5. Shellsort. 

1 ' Shellsort (based on Insertion Sort) 
2 ' 
3 ' 
4 ' Algorithm: 
5 ' 
6 ' Set Gap= first number in the series 1,4,13,40 ... 
7 ' that is larger than size.of .array 
8 ' While Gap > 1 

9 ' Reduce Gap to next lowest number in series 
10 ' Perform Insertion Sort on all records that are 
11 ' Gap spaces apart 
12 ' Wend (end of one loop) 
13 • 
14 ' Shellsort -- "Loose" code 
90 DEFINT A-Z 
100 GAP = 1 

110 WHILE GAP < SIZE 
120 GAP = GAP * 3 + 
130 WEND 

140 IF GAP < 4 THEN GAP 

150 ' 

160 WHILE GAP > 1 

170 GAP = GAP \ 3 

180 PRINT: PRINT "GAP ==> ";GAP; 

190 FOR LOOP = GAP + 1 TO SIZE 

200 PTR = LOOP 

210 IF WORD$(PTR) >= WORD$(PTR-GAP) THEN GOTO 

220 SWAP WORD$(PTR),WORD$(PTR-GAP) 

230 PTR = PTR - GAP 

240 IF PTR > GAP THEN GOTO 210 

250 NEXT LOOP 

260 PRINT " "; 

270 WEND 

280 PRINT 

290 RETURN 

300 ' 

490 ' Shellsort -- "Tight" code 

500 GAP=4 

510 IF GAP<SIZE THEN GAP=GAP*3+1: GOTO 510 

520 GAP=GAP\3:FOR LOOP=GAP+l TO SIZE:PTR=LOOP 

530 IF WORD$(PTR)>=WORD$(PTR-GAP) THEN GOTO 550 

540 SWAP WORD$(PTR),WORD$(PTR-GAP):PTR=PTR-GAP:IF 

550 NEXT LOOP 

560 IF GAP >l THEN 520 

570 RETURN 


250 


PTR >GAP THEN 530 


Program Listing 6 . Quick sort. 

30 ' Quicksort -- "Loose" code 
90 DEFINT A-Z 
100 DIM STACK(50) 
110 TEMP$= STRING$(10," ") 
120 LEFT = 1: RIGHT = SIZE 

130 STACK.PTR = 2 

140 WHILE STACK.PTR > 0 

150 IF RIGHT <= LEFT THEN STACK.PTR = STACK.PTR-2:LEFT = STACK 


(STACK.PTR):RIGHT = STACK(STACK.PTR+l):GOTO 200 

160 GOSUB 250 · 'Partition this segment 

170 IF (PTR-LEFT) > (RIGHT-PTR) THEN STACK(STACK.PTR)=LEFT: ST 


ACK(STACK.PTR+l) = PTR-l:LEFT = PTR + 1 ELSE STACK(STACK.PTR 
) = PTR+l : STACK(STACK.PTR+l) = RIGHT:RIGHT = PTR - 1 

180 STACK.PTR = STACK.PTR + 2 

190 PRINT "."; 
200 WEND 
210 ERASE STACK 
220 PRINT 
230 RETURN 
240 ' 
250 L.PTR = LEFT-1: R.PTR = RIGHT 
260 TEMP$ = WORD$(RIGHT) 
270 WHILE L.PTR < R.PTR 
280 L.PTR= L.PTR + 1: IF WORD$(L.PTR) < TEMP$ THEN 280 


102
'* 
103 

811 


'* 
'* 

787 

1404 


'* 
'* 

910 

2363 


'* 
'* 

2284 

1121 


'* 
'* 

549 

850 


'* 
'* 

782 

583 


'* 
658 

147 


'* 
'* 

157
'* 
2672
'* 
2549 

3484 


'* 
'* 

781 

665 

End 

'* 

I* 49 

'* 50

I* 51 

'* 52 

'* 53 

'* 54 

'* 55 

•• 56 

I* 57 

'* 97

I* 98 

I* 99 

'* 100 

'* 101 

'* 811 

'* 567 


1242 

'* 1113 

'* 482 

'* 1508 


150 

'* 983 

'* 1012 

'* 2031 

'* 1866 

'* 991 

'* 3119 

'* 2414 

'* 1347 

'* 2028 

'* 912 

'* 850 

'* 487 

' * 583 

'* 667 

'* 147 

'* 157 

'* 510 

'* 2578 

'* 3044 

'* 2967 

'* 4343 

'* 851 

'* 1207 

'* 668 


End 


'* 99 

811
'* 
983 


1478 

'* 
'* 

1564
'* 
1021
'* 
1430
'* 
7136
'* 

814
'* 

' * 11166 

'* 
 1863 


852
'* 
480
'* 
953
'* 
577 

661 

150 


'* 
'* 

2040
'* 
1470
'* 
1460
'* 
3292
'* 

Listing 6 continued 

mental operations must be performed, 
plus the time needed for such overhead 
operations as controlling the loops and 
searching for variables in Basie's tables. 
Program Listing 7 shows a quick way to 
determine the amount of time each fun
damental operation requires; you should 
substitute in the Listing mock records and 
keys of the kind you'll use for A$ and B$. 

The time required for each operation is 
roughly equal for my test data. An integer 
comparison requires about .0013 seconds, 
a key comparison .0015 seconds, and a 
swap of two strings .0016 seconds. But if 
your sorting routine must extract keys 
from records or do a lot ofwork to exchange 
two records, the relative speeds of the sort
ing algorithms will change significantly. 

Index and Disk Sorts 
If your data is complex or stored on 


disk, you should probably create an index 

to it instead of physically moving it 

around. Look at the indexing routines in 

the Basic Data Base System of my March 

1986 article, "To Each His Own" (p. 34), 

for an example of how to create index ar

rays for complex data lists. 


The technique is simple. First, create 
an integer array with the same number of 
elements as those in your data list. Then 
initialize each array element with the in
dex number of a record. Instead of com
paring two keys by testing KEY$(X) and 
KEY$(Y), your sorting routine compares 
KEY$(INDEX%(X))andKEY$(INDEX% (Y)). 

To exchange two records, just swap the 
index values with a command like SWAP 
INDEX%(X), INDEX$(Y). The data itself is 
never moved. 

When you're done, INDEX%(!) will 
contain the actual index number of the 
first record, and INDEX%(SIZE) will con
tain the index number of the last record. 
To print out a list of the data, use the 
following loop: 

FOR!= l TO SIZE 

PRINT RECORD$(INDEX%(l)) 

NEXT! 


There are, of course, many other sort
ing algorithms, some of which are faster 
on long lists of data than those presented 
here. But if you have a lot of data to sort, 
you will be much better off with a sorting 
routine written in a compiled language 
like Assembly, Pascal, or C. Most of the 
advanced sorting techniques require too 
much code or too much data space to be 
of practical use to Basic programmers. 
One of the six techniques presented here 
should meet the needs of almost any ap
plication written in Basic.• 

You can contact Hardin Brothers 
through CompuServe. GoPCS-117 to the 
Writers' and Editors' SIG (WESIGJ. Or 
write to him at 280 N. Campus Ave., Up
land, CA 91786. Enclose a stamped, self
addressed envelopefor a reply. 
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Circle 133 on Reader Service card. 

Listing 6 continued 

290 R. PTR = R. PTR 
300 IF R.PTR > L. PTR 
310 WEND 
320 SWAP WORD$(RIGHT), 
330 PTR = L.PTR 
340 RETURN 
350 ' 
360 ' 

1: 	 IF WORD$(R.PTR) > TEMP$ THEN 290 

THEN SWAP WORD$(L .PTR) , WORD$(R.PTR) 


WORD$(L.PTR) 

490 	 ' Qu i cksort -- "Tight" code 
500 DIM STACK(50):TEMP$=STRING$ (1 0 , " "):LEFT=l:RIGHT=SIZE:S . PTR= 


2 

510 IF RIGHT<= LEFT THEN S.PTR=S.PTR-2:LEFT=STACK(S.PTR):RIGHT=ST 


ACK(S.PTR+ l) :GOTO 540 

520 GOSUB 750:IF (PTR- LEFT)>(RIGHT- PTR) THEN STACK(S . PTR)=LEFT:S 


TACK(S . PTR+l)=PTR-l: LEFT=PTR+l ELSE STACK(S . PTR)=PTR+l:STACK 

(S . PTR+l)=RIGHT:RIGHT=PTR-1 


530 S.PTR=S.PTR+2 

540 IF S.PTR>0 THEN 510 

550 ERASE STACK 

560 RETURN 

570 ' 

750 L. PTR=LEFT- l :R . PTR=RIGHT:TEMP$=WORD$(RIGHT) 

760 L.PTR=L.PTR+l:IF WORD$(L.PTR) <TEMP$ THEN 760 

770 R. PTR=R . PTR-l :IF WORD$(R.PTR) >TEMP$ THEN 770 

780 IF R.PTR>L . PTR THEN SWAP WORD$(L . PTR) , WORD$(R . PTR ) 

790 IF L.PTR <R .PTR THEN 760 

800 SWAP WORD$(RIGHT ), WORD$(L . PTR) 

810 PTR=L.PTR 

820 RETURN 


Veg you can tun xenix 
on yout 3000! 

Save Ovet 
~2000.00 

System includes: 

•Tandy 3000 with 20 Meg Hard 
1.2 Floppy 

•Tandy VM -1 monitor 
•Tandy Dual Di sp lay Adapter 
• 2 Wyse 60 Terminals 
•AST Advantage 512K 
•IBM Xenix Operating System 
• 2 50 foot termi nal cables 
•Epson LQ-1000 Printer 
• Epson LO Tractor Option 
• Deluxe Shielded Printer Cable 
• Lyrix (Word Processing) 

List Price 
$8811 

Now Only 
~6649 

Complete Ready-lo-Run Tandy Sygfemg 
*Tandy 1000 *Tandy 1200 *Tandy 3000 
We spec ialize in Complete-Ready-To-Run 
Tandy systems designed to meet your 
needs. From a Tandy 1000 with a in tern al 
20 Meg, a 1200 with an internal tape drive 
to sophisticated 3000 multiuser system. 

Let us design a system for you! 

IJpgtade gout 1000 
Internal Hard Drive Kits include Segate 
Mechan ism and Westerner Digital Contro
ler (easy to install instructi ons) 
1 Year Warranty! 
10 Meg Kit 
20 Meg Kit 

$599 
$799 

1399 
1499 

Memory Upgrades ========= 
ZuckerBoards 
256K with OMA 
512K with OMA 

$109 
$149 

I 89 
1119 

Zucker Multifun ctio n incl udes 512K with 
OMA, Clock/Calendar with battery backup, 
ser ial po rt and Ramdisk/Print spooler soft
ware. $249 1199 
Modem============ 
Evecom 11 by Everex - Half Slot internal 
300/ 1200 baud , Hayes compatible with 
software. 1 Year warranty! List $359 1189 

ORDER TOLL FREE 
800-526-5313 
IN NJ 201-728-8080 

Order via telephone - Mon.·Frl. 9-9 EST 
Sal. 10-4 EST or Order via Compuserve

Electron lc Mall 24 Hours a day! 
Order via Mall  Include address 

and phone #. 
Payment: Cashl~rs Checks, "'oney Orders, 

Credit Card will ship Immediately. No COD's! 
Personal and company checks allow 15 days. 

----Write for our 40 page catalog. --- 

CDA WORLD OF COMPUTERS 
31 Marshall Hill Road • West Milford, NJ 07480 

Program Listing 7. Timing routines for sorting operations. 

10 1 Timing routines for 

11 ' fundamenta l sorting operations 
15 ' 
100 DEFINT X-Z 
110 	 ITERATIONS=30000 
120 	DEF FN TIME.DIFF(X$,Y$) = (VAL(Y$)-VAL(X$))*3600 + (VAL(MID$ 

(Y$,4))-VAL(MID$(X$,4)))*60 + (VAL(RIGHT$(Y$,2))-VAL(RIGHT$( 
X$ , 2))) 

130 	 ' 
140 CLS 
150 PRINT "Timing Empt y Loop" 
160 START$=TIME$ 
170 FOR I=l TO ITERATIONS 
180 	 NEXT I 

19 0 DONE$=TIME$ 
~f: 	~MPTY .LOOP = FN TIME.DIFF(START$ , DONE$) 

220 PRINT •Timing i nteger assigments•
230 	 Z=l 

240 START$=TIME$ 

250 FOR I=l TO ITERATIONS 

260 X=Z 

270 NEXT I 

280 DONE$=TIME$ 

290 ASS IGNMENT= FN TIME.DIFF(START$,DONE$) 

300 ' 

310 PRINT "Timing integer comparisons 
320 Y=2 
330 START$=TI ME$ 
340 FOR I=l TO ITERATIONS 
350 X= (Y<Z) 
360 NEXT I 
370 DONE$=TIME$ 
380 INT.COMP= (FN TIME.DIFF(START$,DONE$))-ASSIGNMENT 
390 PRINT "Int eger comparison times:" 
400 PRINT ,ITERATIONS;"integer comparisons ==>";INT . COMP 
410 PRINT ,• l integer comparison ==>";INT.COMP/ITERATIONS 
420 ' 
430 PRINT "Timing key comparisons" 
440 A$="11 11111111" 
450 8$="1111111112" 
460 START$=TIME$ 
470 FOR I=l TO ITERATIONS 
480 X= (B$<C$) 
490 NEXT I 
500 DONE$=TIME$ 
510 KEY . COMP= (FN TIME.DIFF(START$,DONE$))-ASSIGNMENT 
520 PRINT "Key comparison times:" 
530 PRINT ,ITERATIONS;"k ey comparisons ==>";KEY . COMP 
540 PRINT ,• 1 key comparison ==>";KEY . COMP/ITERATIONS 
550 ' 
560 	 PRINT "Ti ming record exchanges" 
570 	 START$=TIME$ 
580 FOR I=l TO I TERATIONS 
590 SWAP A$,B$ 
600 	NEXT I 

610 	 DONE$=TIME$ 
620 	 REC.EXCH = (FN TIME.DIFF(START$,DONE$) )-EMPTY .LOOP 
630 PRINT ,ITERATIONS;"record exchanges == >" ; REC .EXCH 
640 PRINT ,• 1 record exchage ==> "; REC .EXCH/ITERATIONS 
650 	 END 

'.'.'. 
3348 


'. 
3684 


'. 
482 


'. 
2220 


' * 921 


'.'. 

663 

152 


' * 153 

157 


'. 
4108 


5659 


'. 
10023 
'. 1088
'

'. 
'. . 

1362 

156 
'. 
960
'. 

'. 
667 


3165 

' * 3042 


'. 
3066 


' * 3536 

169 3 


'* 2191 

'* 860 


666 
'. 

End 

'.'* 97
'
'
. 
. 

102 

874 
'. 
98 


'. 
1252 


'. 
7349 

148
'.'.'.'. 
407 


2296 


'. 
1017 


'. 
1627 


609 

916 


2761
' * 
'* 147 

' * 3193 


381


''* .'. 
1016 
'. 

.. 

1626 

487 


'. 
609 

916 


'.'.
' * 

2772 

147 
'' * . 32 71 


'. 
381 


1016 

1626 


717 


'
'. 609 

'* 916 


'. 
3482 


' *. 3154 


'. 
4389 

4568 


'* 150 


'. 
2887 


'* 904 


'. 
907 


1020
' * 
1630


'.'.'. 
747
'* 

613 

911 


3475 

2728
'. 	3970
.. 4117
''. . 
154 


'. 	
2953
' * 

'. 
1022 

1632 


648 

606 

913 


3453 
''.'.'.
. 4011 


4048 

402 


End 
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TUTORIAL by Joel M. Hoffman 

What's Your Function? 

Increase your programming prowess 


with Basie's DEF FN feature. 


Most versions of Basic contain a val
uable but seldom exploited fea

ture: the DEF FN (define function) com
mand, which lets you create your own 
functions. By leveraging the power of the 
DEF FN command, you can add substan
tially to your programmer's bag of tricks. 

In addition to standard functions such 
as SIN(X) or SQR(X)-two intrinsic func
tions ofBasic, which compute the sine and 
the square root of X-DEF FN allows you 
to create complex, conditionally defined 
functions such as the following: 

If X<3 then Y=4X; If X>3 then Y=2X, but If 
X=O then Y=99 

In this article, I'll explain how·with two 
examples: one for conditionally calculat
ing a square root and another for PEEKing 
into addresses greater than 32767 in Ba
sic. To further illustrate the technique, I'll 
provide you with a separate list of func
tions for displaying time in 12-hour for
mat, converting lowercase characters to 
uppercase, and placing the appropriate ar
ticle-"a" or "an"-in front of nouns. 

Definitive Work 

DEF FN T$(X) = STR$((V AL(MID$(TIME$, l,2))) + (12 • (VAL(MID$(TIME$, l 
,2)) > 12)) - ( 12 • (VAL(MID$(TIME$, l,2)) = 0))) + RIGHT$(TIME$,6) 

Explanation: Returns the time in 12-hour format. MID$(TIME$,l,2) is the 
hour part of the time. The function converts that to a number (from a string) 
and subtracts 12, if necessary. If the hour is zero, then the function adds 12 
to the value. The value is then converted to a string and the rest of the time is 
tacked onto it. 

(Note: Model III users can take advantage of this function by changing the l's 
after TIME$ to lO's.) 

DEF FN S$(X$) = CHR$(ASC(X$) + (32 *((ASC(X$) < 123) AND (ASC(X$) >96)))) 

Explanation: Converts a character to uppercase. The function finds the 
ASCII code ofthe character and subtracts 32 from it (to convert it to uppercase) 
if it was originally lowercase. The function then converts the number back to 
a character. 

DEF FN A$(X$) ="a"+ CHR$( - llO*(INSTR("AEIOUaeiou" 
,LEFT$(X$, l)) >0)) + " " + X$ . 

Explanation: Puts the appropriate article ("a" or "an") in front of a noun. 
The function strings together the letter "a," either an "n" or a null character 
(character code zero), a space, and the word. To test for a vowel, the function 
tests if the value returned by INSTR is greater than zero. 

Table. Sample applications of DEF FN. 

First, I'll quickly review the syntax for 
DEF FN. In most versions of Basic, the 
DEF FN command is written as follows: 

DEF FN name(varlable list) =(function deftnltlon) 

where the name can be any legal variable 
name, the variable list is composed of 
dummy variables, and the function defi
nition describes an operation to be per
formed. The variables are called "dummy 
variables" because they have no rela
tion to other like-named variables within 
your program. 

To illustrate how DEF FN works, I'll cre
ate a function (admittedly, not a very use
ful one) that adds two numbers. Type in: 

DEF FN Y(A,B) =(A+ B) 

where Y is the function name, A and Bare 
the parameters, and A + B is the operation. 
(You must give this command a line num-

System Requirements 

Models m, 4, and 1000 

Basic 


ber.) After you've defined the function, 
you can execute it with a Print command: 

PRINT FN Y(3,2) 

The computer will respond with a 5. 

Conditionally Speaking 
The example demonstrates how to use 

DEF FN to perform a simple, predefined 
operation on two values. To write some
thing more complex, such as the series of 
conditional operations I described in the 
second paragraph, you need to under
stand how Basic handles logic functions 
based on true and false values. To repre
sent true and false, Basic uses Integers; 
- 1 stands for true and zero stands for 
false. To see how this works, type in: 

PRINT (3 = 3):PRINT (3 = 4) 

The computer will respond with - 1 and 
zero. 

You can use these integer values In 
mathematical expressions. In Basic, the 
expression: 

(3=3)*45-(3>4) 

Is equivalent to: 
(-1)*45-(0) 

This method for handling true and false 
makes it possible to create conditionally 
defined functions. 

Suppose, for example, you want a func
tion that will return the square root of a 
number, except if the number Is negative 
(in which case It has no square root). If the 
number is negative, the function should 
return the token for a negative number, 
say -999. 

You mighttry definingthe function using 
an If...Then...Else statement as follows: 
DEF FN Y(X) =(IF X > = 0 THEN Y = SQR(X) 
ELSEY= - 999) 

However, this will only confuse the com
puter. But what if you used Basie's true 
and false values instead? Consider the fol
lowing expression: 

- (X = >O)*(SQR(ABS(X))) 

SQR(X) is the square root of X, and 
ABS(X) Is the value obtained by disregard
ing the sign with X. (I used SQR(ABS~X\\ 

because taking the square root of a nega
tive number produces an error.) If X > = O 
then the line is equal to: 

- ( - · l l *(SQR(ABS(X))) 
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Program Listing. Type in and run this demonstration program to see how 
thefunctions described in the article work, and to verify that you've entered 
information correctly. Lines 10 and 20 correspond to the functions de
scribed in the main text. Lines 30, 40, and 50 correspond to the functions 
in the Table. 

10 X=25 : PRINT "l. square = "; FN Y(X) 

20 X=65520!: PRI NT "2. peek = ";FN P(X) 

30 PRINT "3. time = "; FN T$(X) 

40 X$= "j": PRINT "4. uppercase = "; FN S$(X $) 

50 X$="angel": PRINT •s. an or a= ";FN A$(X$) 


which is equivalent to: 

+SQR(XJ 

lfX<O, the line equals: 

(OJ•(SQR(ABS(X)Jl 

or zero. 
Now consider the following expression: 

-(X<OJ•(-999) 

which equals zero for X> =0 and -999 
for X<O. If you add the two expressions, 
their sum equals SQR(X) + 0 for X > = 0 
and 0 + ( - 999), or - 999, for X <0. Thus, 
by putting the two together, you could de
fine the function as follows: 

DEF FN Y(X)=(-((X>=OJ•(SQR(ABS(X)))) 
+(-(X<OJ•( -999)Jl 

For readability, I'll change some of the 

2406'* 
2319'* 
1873'* 
2928'* 
2886'* 

End 

parentheses to brackets: 

DEF FN Y(X) = { - [(X = >OJ•(SQR (ABS(X)Jl] 
+ [ - (X <OJ•( - 999)]} 

Don't try to type in this line, however, as 
Basic will not accept the modifications. 

Pointed PEEKs 
One of Basie's annoying quirks is that 

it won't let you PEEK at an address 
greater than 32767. To do so, you must 
subtract 65536 from the address. The fol
lowing defines a function FN P that com
putes the correct address for PEEKing: 

DEF FN P(X) = X - ( - (X > 32767)•65536) 

The function subtracts 65536 from X only 
if X is greater than 32767. (I've retained 
the two minus signs for clarity, but you 
could change them to a plus sign.) 

The examples I"ve given provide for
mulas for two situations: when you want 
a function to vary depending upon the 
value of the operand and when you want 
to add or subtract a value conditionally. In 
the first case, the solution was to multiply 
each subforrnula by the negative ofa com
parison test. Each subforrnula was then 
added. In the second case, the answer was 
to add or subtract the product of the value 
times the negative of a comparison text. 

A few more examples with explanations 
are contained in the Table. Use the short 
demonstration program (see the Program 
Listing) to see how all five of the functions 
described in this article work and to verify 
that you've entered the code correctly.• 

Write to Joel M. Hoffman at 19 Hill
crest Lane, Rye, NY 10580. 

80 Micro would like to hear from 
readers with interesting applications 
of the DEF FN command. Send us a 
briefdescription ofhow your function 
works. We'll publish a list of user-de
fined functions in a future issue. 
Write to 80 Micro, 80 Pine St., Peter
borough, NH 03458. 

SANDRA JOSEPH WORLD f'IDE MEDIA 
1.....-~86 P:ARK AVE. SOU'fHl-....,.~1 

NEW YORK, N.Y. 10016 
PHONE-(21 ~) 686-1520 TE EX-620430 

Make Great Connections! 

• Transfer files directly to/ from disk 
• Use XMODEM for error correction 
• VT100 terminal emulation 
• Autodial and logon with any autodial modem 

omniterm
TM 

Professional Cornrnur11 cc1t1011 '> Softw&e 

'' . . a powerful, polished program that's a real pleasure to use. " 
NewsNet Newsleuer, Aug. 1984 

".. . the greatest communications software I've ever used. " 
PCM Magazine. Sept. 1985 

" . . . beginners can get started with a minimum of effort. " 
PC Magazine. /)ec. 1984 

" . . .could become the package of choice in many corporate multiple
machine PC environments." PC Week . Oct. 1984 

".. . a contender in both the smart terminal and host software categories." 
PC World. Sept. 1984 '' 

Now available in Radio Shack Stores! Ask for 

Omniterm 2 Omniterm Plus 

Cat.# 25-1160 EOS Cat.# 900-123 


$129 .95 $95.00 

IBM PC/ XT/ AT TRS-80 Model 4/ 4P / 4D 


Tandy 1000/ 120012000/ 3000 


Omniterm is a product o f Lindbergh Systems, In(. P.O . Box 3604. Ann Arbor . \11 (313)971 -9733 
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UTILITY by David Goben 

Restorative Powers 

Just what the doctor ordered: a complete set of recovery programs for 


all versions of Model I/III/4 Scripsit. 


I n the September 1982 issue of 80 Mi
cro, I presented a crude, but effective, 

method of recovering Model I disk Scripsit 
files after a premature exit caused by an 
accidental reset (see "Recover," Septem
ber 1982, p. 256). Since then, I've been 
flooded with mail from readers needing a 
similar program for the other versions of 
Model I/IIU4 Scripsit. The program listings 
contained in this article answer those re
quests while providing a somewhat more 
refined method for getting the job done. 

The new, improved version of Recovery 
reflected in Program Listings 1-5 elimi
nates the complicated keystrokes re
quired by the original. Like its forerunner, 
the new version recovers text and pointers 
intact and reformats the screen. If a glitch 
sends your unsaved text file into oblivion, 
all you do is execute the program (even if 
you have to reset). Recovery is instanta
neous, and the program returns you to the 
line you were working on when the acci
dental exit occurred. 

Listing 1 is for Model I cassette Scripsit; 
Listing 2 is for the Model III cassette-based 
version. Listings 3 and 4 are for the disk
based versions of Scripsit on the Models I 
and III, respectively. 

Model 4 Maneuvers 
As you can see in Listing 5 , recovery of 

Scripsit files on the Model 4 is more com
plex than on the Models I and III. The pro
gram takes some unusual twists in order 
to overcome two major obstacles. The first 
has to do with the top byte in memory, 
address FFFF hexadecimal (hex). On a re
boot to check memory size, this byte is 
overwritten. Ifyou don't have a high-mem
ory driver resident, Scripsit uses this byte 
as part of its line-format buffer, and it will 
contain the length of the first formatted 
line of text. If this value is changed, then 

IBDI 

System Requirements 

Model I, m, or 4/4P/4D 
16KRAM 

Model l/Ill/4 Scripsit 
(cassette or disk) 
Editor/assembler 
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Program Listing 1. Recovery program for cassette-based Model I Scripsit. 

00120 RECOVER 1.1 
00140 DAVID GOBEN 
00150 
00200 ;THIS PROGRAM RECOVERS SCRIPSIT AFTER AN ACCIDENTAL RESET 
00210 ;ON CASSETTE-BASED MODEL I SCRIPSIT. IT RECOVERS ALL 
00220 ;POINTERS AND REGISTERS. IMMEDIATELY UPON RESET, RUN 
00230 ;RECOVER 
00240 

6D40 00250 ORG 6D40H 
00260 

6D40 31DE41 00270 RECOVR LD SP, 41DEH 
6D43 FD219E6B 00280 LD IY,6B9EH 
6D47 
6D4A 
6D4B 
6D4E 
6D51 

6D40 
00000 
34335 

21BD43 00290 LD HL,43BDH 
E5 00300 PUSH HL 
CD585B 00310 CALL 5B58H 
CDAF5D 00311 CALL 5DAFH 
C35A51 00320 JP 515AH 

00330 
00340 END RECOVR 

TOTAL ERRORS 
TEXT AREA BYTES LEFT 

;PLACE IN BREAK BUFFER 

;SET STACK POINTER 
;SET REGISTER POINTER 
;SET RETURN ADDRESS 

;CLEAR COMMAND LINE 
;INITIALIZE POINTERS 
;REFORMAT SCREEN AND GO 

End 

Program Listing 2. Recovery program for cassette-based Model III Scripslt. 

00120 RECOVER 1. 2 
00140 DAVID GOBEN 
00150 
00200 ;THIS PROGRAM RECOVERS SCRIPSIT AFTER AN ACCIDENTAL RESET 
00210 ;ON CASSETTE-BASED MODEL III SCRIPSIT. IT RECOVERS ALL 
00220 ;POINTERS AND REGISTERS. IMMEDIATELY UPON RESET, RUN 

6Bl0 

6Bl0 
6Bl3 
6Bl 7 
6BlA 
6BlB 
6BlE 
6B21 

6Bl0 

317F40 
FD218E6A 
218343 
E5 
CD445A 
CD9B5C 
C32A51 

00230 ;RECOVER 
00240 
00250 ORG 
00260 
00270 RECOVR LD 
00280 LD 
00290 LD 
00300 PUSH 
00310 CALL 
00311 CALL 
00320 JP 
00330 
00340 END 

00000 TOTAL ERRORS 
34333 TEXT AREA BYTES LEFT 

6Bl0H 

SP,407FH 
IY,6A8EH 
HL,4383H 
HL 
5A44H 
5C9BH 
512AH 

RECOVR 

;PLACE IN BREAK BUFFER 

;SET STACK POINTER 
;SET REGISTER POINTER 
;SET RETURN ADDRESS 

;CLEAR COMMAND LINE 
;INITIALIZE POINTERS 
;REFORMAT SCREEN AND GO 

End 

Program Listing 3. Recovery programfor disk-based Model I Scripslt. 

00120 RECOVER 1. 3 
00140 DAVID GOBEN 
00190 
00200 ;THIS PROGRAM RECOVERS SCRIPSIT AFTER AN ACCIDENTAL RESET 
00210 ;ON DISK-BASED MODEL I SCRIPSIT. IT RECOVERS ALL 
00220 ;POINTERS AND REGISTERS. IMMEDIATELY UPON RESET, RUN 
00230 ;RECOVER 
00240 

7CD1 00250 ORG 7CD1H 
00260 

7CD1 31DE41 00270 RECOVR LD SP,41DEH 
7CD4 FD212F7C 00280 LD IY,7C2FH 
7CD8 21C052 00290 LD HL,52C0H 
7CDB E5 00300 PUSH HL 
?CDC CDE96B 00310 CALL 6BE9H 
7CDF CD406E 00311 CALL 6E40H 
7CE2 C3A561 00320 JP 61A5H 

00330 
7CD1 00340 END RECOVR 
00000 TOTAL ERRORS 
34339 TEXT AREA BYTES LEFT 

;PLACE IN BREAK BUFFER 

;SET STACK POINTER 
;SET REGISTER POINTER 
;SET RETURN ADDRESS 

;CLEAR COMMAND LINE 
;INITIALIZE POINTERS 
;REFORMAT SCREEN AND GO 

End 



mention that you 
saw their ad in 
80 Micro 

Thanks.. . . 

Circ le 351 on Reade r Service ca rd . 

money. That's 
Datalife 

shielding improvements for greater 
disk durability 

come standard with 
that establishes the industry standard

it guarantees trouble-free 
storage, and retrieval. And to help introduce 

·. you to the Verbatim quality standard we're 
running a special offer on 

ducts, including-Datalife 
Kits, and Disk Drive Analyzers. 

What separates us from our competition? Simply a combination of the best service 
in the industry, highly competitive pricing, and an ever widening range of products. 
Above all we care about our reputation and we are willing to work on a lower margin 
while delivering what others only claim-and we do it all on a day-in day-out basis. 

Every subscriber to 80 Micro will 
receive our New 96-Page 
Spring 1986/87 Catalog over 
next few months. We hope 
your source for computer supplies 
& accessories. Now with 15 pages 
of consumer/industrial products. 

1050 E. MAPLE RD. • TROY, Ml 48083 
(313) 589-3440 

Preserving your data is 
vitally important. Lose it 

and you've lost both time and 
why Verbatim 

Diskettes have 6 data

and longer life. They 

a lifetime warranty 


recording , 

many of their pro
Diskettes, Cleaning 

Winter Lyben 
to be 

the 

co111puter 
WATCHsyste111s FOR 

OUR 
NEW 1986/87 

CATALOG 

Hey! 

Remember to 

Circle 374 on Reader Service card. 

We have been selling the ALPS 
RAMDISK for over 3 years! 

S a le Price - $39 
If You Order This Month 
(Add 13 1hippin1 41 H1ndlln1) 

;_ ALPS . 
1502 County Road 25 

Woodland Park, . Colorado 80866 
. . 800 _:_ 232.- ALPS 

·!o!C/VIS A/AME X/C00 (JOJ - 687 • ..:~H2 · i n co~~.l 

SPEED UP YOUR 

APPLICATIONS 


with 
ALPS RAMDISK 

For Your T andy 1000, 1200, 2000 
· IBM PC and Compatible5 

RAMDISK is our most popular product. It is useful 
for any applica t ion and is extremely easy to use. 
RAMDISK is a software product . No hardware 
modifications are required. With RAMDISK 1 you set 
aside extra memory to appear j ust like an extra di sk 
drive. The RAM DISK is ass igned a dri ve letter, just 
like any other disk drive. You can use any DOS 
command (DIR, COPY , with the RA MDISK .etc)
You can copy data and or programs to the 
RAMD ISK, so that when you access them, it is 
ins tantaneous. 

Extremely Powerful and Fast ! 
Compatible wit h Existing Applications! 

Flexible and Easy to Use! 

With RAMDISK, you can use spare memory to 
simulate one or more super- fast disks. Any size. 
Grea t ly s peeds up existing applications . RAMDISK 
access is fa ster tha n the fa stes t hard di sk and 100 
times faster than floppy drives. RAMDISK is highly 
effici ent, compact, and thoroughly tes ted. 

The package includes two other utili ty programs. 
One utility easily install s and changes RAMOIS K size 
using a sim ple DOS command. T he other uti lity 
reports input/ ou tput activity to the RAMOISK . 
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-- . 
!i'.'f~- Prepare to attack your toughest programming problems with 80 Micra's NUCLEAR SUBROUTINES! ··~ 

Battle Stations! 

Battle Stations! 

Asure-fire arsenal of more than 50 specially selected subroutines designed 
to help you-pro or beginner- write better Basic programs for the 
Models I, Ill and 4! 

Bring your periscope up and focus on NUCLEAR SUBROUTINES, a 
hot, new collection of the best Model I, Ill and 4 subroutines ever pub
lished in 80 Micro, many never before published on disk! 

From scrolling to graphics,. .. screen handling to sorting, you'll write 
the smoothest running programs ever, REGARDLESS OF YOUR 
LEVEL OF SKILL! Here on this atomic-powered "flippy" disk are liter
ally dozens of the neatest subroutines in every size and shape. Some 
are in Basic, ready for merging with your own programs. Others are in 
machine language, to be loaded from DOS and called by Basic. Either 
way, your Basic programs will never be the same again! 

Model I &Ill programs are on one side, and Model 4 programs on 
the other. Documentation is right on the disk. Just boot up NUCLEAR 
SUBROUTINES, and you're set for unparalleled programming power! 
Space is too tight to list them all, but here's a sampling of what awaits 
you on this once-in-a-lifetime disk, divided into six major categories: 

MATHEMATICS 
Double Precision-Make your Basic programs more accurate with rou
tines that calculate values with up to 16 significant digits. 
Calculator-A two line calculator that gives you the four basic math op
erations in double precision and exponentiation in single precision. 
Random Number Generator-Enter fractions as input, which are con
verted to decimal values for computation, and output as fractions. 

AND MORE! ... 

I----------------------~ 
I YES! I want to get 80 Micro's NUCLEAR SUBROUTINES 
I working on my Model I, Ill and Model 4 programming proj·
I ects! Please send my disk at $21.45 for more than 50 subrou
1 tines, specially selected by the programming pros at 80 Microl 

D Payment enclosed D AMEX D Visa D MC 

Card# Exp. Date 

Signature 

Name (print) 

Address 

City State Zip 

Mail to: LOAD 80 • Elm St. • Peterborough, NH 03458 
lrdudes ~ & handir-;i. FQl.,;gn aimial add s1.90 per nem. 

Modes I. Ill. and 4 are regi~e<ed tradematl<s of Radio Shock. a <>~son of Tandy Corp. 10-8651 


--------~------~------

SCROLL 

Horizontal Scroll-Scrolls messages horizontally across the screen. 
Window Scroll-Reserves a block portion of the screen (the window) in 
which information can be viewed, moving new information into the win
dow and shuffling the old out. 

SCREEN 
Screen Border-Draw a border around your screen. 
Screen Locator-Use PEEKs and POKEs to locate screen positions 
when speed is a necessity. 
Screen PRINT-Use the arrow keys to move a nondestructive cursor 
while each PRINT location is displayed. 
Screen Dump-Model I/Ill graphics screen dump program for an Epson 
MX-80 with Graltrax Plus or an RX 80. 
Screen Fill-Fill the screen in assorted ways to create the effect you de
sire. 
Screen Save and Restore-Save and restore the screen contents when
ever you wish. 
Screen Invert-Reverse the content of your Model I or Ill screen. 

AND MORE ... 

SORTS 
VisiCalc Sort-Sort alpha or numeric data in ascending order, and nu

meric data in descending order. 

Model 4 Sort-A lightening-fast string sort for Model 4 Basic that has the 

feature of Model Ill Basie's CMD "O". 


PLUS MANY MORE! . .. 

GRAPHICS 
Upgraded Graphics-Add the Point, Set and Reset commands to 
Model 4 Basic. 
Better Graphics-Run Model I/Ill Basic graphics up to eight times faster 
than normal using the LSET and RSET commands. 

AND MANY OTHERS! . .. 

GENERAL USE 
Input Routine-A user input routine. 
Menu Routine-Add some life to your menus wnh this routine. 
Paint Routine-Draw any shape on your Model I or Ill screen and fill it in 
with a touch of the space bar. 
Sound-Enhanced sound for the Model 4. 
W:lrd Processor-A two line word processor. 

PLUS MORE, MORE, MORE! 

Complete the coupon or card and mail today. 

Or, for immediate serwee, CALL 1DU. FREE 1-800-258-5473 

(in NH, dial 1-924·9471) and charge it to your credit card! 


I 
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Selling 80 Micro will make money for you. Consider the facts: 
Fact #1 : Selling 80 Micro increases store traffic-our dealers 
tell us that 80 Micro is the hottest-selling computer magazine 
on the newsstands. 

Fact #2: There is a direct c9rrelation between store traffic 
and sales-increase the number of people coming through 
your door and you'll increase sales. 
Fact #3: Fact #1 + Fact #2 = INCREAS~D $ALE$, ~hich 
means money for you. And that's a fact. 

For information on selling 80 Micro, call 800-343-0728 and 
speak with our direct sales manager. Or write to 80 Micro, 
Direct Sales Dept., 80 Pine St., Peterborough, NH 03458. 

NEW 

Circle 107 on Reader Serv ice card . 

PRO-WAM 

Window Controller and Applications' Manager 
Formerly known as PRONTO- no longer confused with chemical 
Bank's Pronto electronic banking system 
PRO-WAM supplied applications can turn your 128K Model 4,4P 
TRS-80 into a sophisticated business or personal machine rivaling the 
best of them. That's because PRO-WAM comes with many useful and 
powerful menu-driven time savers and work organizers. PRO-WAM In
cludes eleven applications, a complete HELP facility, a data file sort 
program, a 99-page user manual, and Is easily installed just by typing, 
PRO-WAM. 
While you operate other programs, you can request Its services with a 
single keystroke. PRO-WAM saves you typing with Its EXPORT and 
IMPORT functions which allow you to move data across windows be
tween programs. 

PRO-WAM APPLICATIONS MODULES 

• ADDRESS: Mailing Labels and Rolodex™ Cards 
• BRINGUP: Tickler File and Appointments 
• CALENDAR: Any Month From 1582 to 4902 
• CALCULATOR: Four Function Floating Point 
• RPN CALC : Seven Function in Bin , Oct, Dec, Hex 
• CARD: 480 Character 3 x 5 Card s for Notes and Data 
• CHARSET: Di splay All Video Characters 
• DIALER: Telephone Number Li st and Auto Dialer 
• DOSAVE: Save Entire Screen to Disk 
•TERM: A Really Small Terminal Program 
•TYPER: Line-Buffered Typing to Your Printer 

GEJC THE A TTEN1i10N 

YOU DESERVE 


Tell more than 200,000 dedicated, interested 
TRS-80 users about your product or service with an 
efficient and economical 80 Micro classified ad. 

You'll reach the most people in the market for 
the least amount of money! · 

With 80 Micro's well-established audience of 
involved buyers, sellers, ·and swappers, your ad is 
bound to get fast results! 

For more information, write to: 
80 Micro 

Attn. Classified Manager 
80 Pine Street 

Peterboroug~. NH 03458 

CHECK OUT THESE FEATURES! 
.,,, User Definable Activation Characters 
v Run Memory Resident Modules With " F" Keys 
v Direct Access to Disk Appl ications 
.,,, BOOT Directly to an Application wi th PRUN 
.,,, Interface to DOS Library Command 
v Data IMPORT and EXPORT Across Applications 
v Comprehensive On-Line HELP Facility 
v DATAFILE SORT Uti lity is Provided 
.,,, Window Device Driver for BASIC is Supplied 
v Comes With Full Technical Specifications 
.,,, 99 Page User Manual is Provided 

A t Home 
Use the CALendar and BRINGUP applications to keep track of medi
cal and dental appointments for the family. Use It for birthdays and 
that all-important anniversary. Parties and other events can be sched
uled , too. The 3 x 5 CARD filer Is great for jotting down notes which 
won't get lost. Enter recipies, or just use It to easily log your children's 
development. PRO-WAMs export function lets you transfer the 
notes directly to most word processors. The ADDRESS file can keep 
your mailing list handy. Easy editing keeps It current. 
At the office 
The ADDRESS file data base can print both Rolodex cards and mail
ing labels for you . Forget about that 30-button dialer; use the DIALER 
telephone list to autodial hundred's of numbers through your modem. 
Dialing macros gives you very long number support. Use the BRING
UP tickler file and appointment book to schedule up to 12 times per 
day by time. Arrange your appointments. Log when payments are 
due . With PRO-WAMs 4 function CALCulator, you can use your 
computer for quick math and clear your desk of that old Tl . PRO
WAM even turns your printer Into a TYPEwrlteR! 

only $59 95 VA residents add 4 % Tax 
• plus S&H ($3 US, $4 Canada, $10 Foreign) 

IJ 
MISOSYS, Inc. 
PO Box 239 
Sterling , VA 22170-0239 
703-450-4181 MC , VISA , CHOICE 
800-MISOSYS 1P-5P EST Mon-Fri Orders Only! 

"Visit our Compuserve SIG-GOPCS49" 


PRO-WAM!s also available at Radio Shack via Express Order (90-0353) . 
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Program Listing 4. Recovery programfor disk-based Model III Scrtpsit. 

With Recovery 
loaded on 
your disk 
or cassette, 
your exits 
will always 
be covered. 

00120 RECOVER 1. 4 
00140 DAVID GOBEN 
00190 
00200 ;THIS PROGRAM RECOVERS SCRIPSIT AFTER AN ACCIDENTAL RESET 
00210 ;ON DISK-BASED MODEL III SCRIPSIT. IT RECOVERS ALL 
00220 ;POINTERS AND REGISTERS. IMMEDIATELY UPON RESET, RUN 
00230 ;RECOVER 
00240 

7C27 00250 ORG 7C27H ;PLACE IN BREAK BUFFER 
00260 

7C27 31DE52 00270 RECOVR LD SP, 52DEH ;SET STACK POINTER 
7C2A FD21737A 00280 LD IY,7A73H ;SET REGISTER POINTER 
7C2E 218653 00290 LD HL,5386H ;SET RETURN ADDRESS 
7C31 ES 00300 PUSH HL 
7C32 
7C35 

CD296C 
CD806E 

00310 
00311 

CALL 
CALL 

6C29H 
6E80H :it~*~Ai~~~A~~It~~~s 

7C38 C3A662 00320 JP 62A6H ;REFORMAT SCREEN AND GO 

the entire display format might be off. 
To account for this, Listing 5 Includes 

a small Scrlpslt patch at the beginning of 
the program. The patch decrements the 
high-memory address by one, thus pre
venting the top buffer byte from being 
overwritten during a reset. It eliminates 
the problem and costs you a paltry byte of 
text-buffer space. 

The second obstacle Is also the result of 
a computer reset. On a reboot, memory 
pages 40 hex and 43 hex (addresses 
4000-40FF hex and 4300-43FF hex) are 
overwritten by disk-boot Information. 
This Is a problem on the Model 4, since 
the Model 4 version of Scrlpslt contains 
program code In this region. During a re
covery operation, you have to restore the 
memory area. 

Thus the reason behind Recover/CMD, 
a subprogram created by Listing 5 that 
saves the recovery routine and all of the 
Scrlpslt code ·1n the memory addresses 
from 4000-43FF hex. It loads Scrlpslt and 
moves the needed data Into an area that 
won't be affected by a reset. From there, It 
can be reloaded during the recovery op
eration and then moved back to Its proper 
place. The safe area Is the Scrlpslt RAM
based screen-Image buffer that occupies 
addresses 3000-37FF hex. 

Return to Forever 
Make sure you .name the assembled 

version of Listing 5 something other than 
Recover-RECM4/CMD might be one pos
sibility. When you execute It, a copy of 
Model 4 Scrlpslt must be disk-resident, as 
It will be needed to create Recover/CMD. 
Also, If you use Radio Shack's Assembly 
Language Development System (ALDS) to 
assemble the listing, you must change the 
ORG statement In line 340 to PSECT. 

All five recovery routines should work 
even on heavily modified versions of 
Scrlpslt, as all occupy memory space Im
possible for memory-resident patches to 
occupy. (For Listings 1-4, the safe area Is 
the break-mode keyboard-Input buffer.) 
With Recovery loaded on your cassette or 
disk, your exits will always be covered.• 

You can write to David Goben at RR 
#2, Story City, IA 50248. 

7C27 
00000 
34337 

00330 
00340 

TOTAL ERRORS 
TEXT AREA BYTES LEFT 

END RECOVR 

End 

Program Listing 5. Recovery programfor Model 4 Scrtpsit. 

00120 RECOVER 2.1 
00130 
00200 ;This program recovers Model 4 SCRIPSIT after an accidental 
00210 ; RBSE'I' . 
00230 ·-------------------------- NOTICE -----------------------------· 
00240 
00250 ;To take full advantage of this recovery program, you must ALSO 
00260 ;apply the following patch to SCRIPSIT. This patch decriments th< 
0027 0 ;H IGH MEMORY address by one to prevent the top buffer byte from 
00280 ;being over-written , as might happen during a computer reset. 

8400 
8400 	 4C 

4F 41 44 
50 53 49 

840D 	 00 
840E 	 44 

55 4D 50 
56 45 52 
28 53 3D 
30 27 2C 
34 32 38 

8434 	 54 
3D 58 27 
29 

843E 0D 
843F 210030 
8442 012800 
8445 09 
8446 110040 
8449 010004 
844C EDB0 
844E 31FF38 
8451 0E0F 
8453 3E02 
8455 EF 
8456 FD21B85E 
845A 219339 
845D ES 
845E CD6D50 
8461 CDCB52 
8464 C31148 
8467 

84 67 CD0D85 
B46A lClF 
846C 53 

43 52 49 
52 65 63 
20 50 72 
20 43 72 
2E 

848E 	 0D 
848F 	 43 

6F 70 79 
20 28 63 
35 20 62 
69 64 20 

8480 0D0D 
84B2 00 
84B3 210084 
8486 3El9 
84B8 EF 

00290 
00300 ;PATCH SCRIPSIT 
00310 
00320 
00340 ORG 
00360 LOAD DEFM 
20 53 43 52 49 
54 
00370 DEFB 
00390 DUMP DEFM 
20 52 45 43 4F 
2F 43 4D 44 20 
58 27 33 30 30 
45 3D 58 27 33 
27 2C 
00400 DEFM 
33 30 30 30 27 

00410 DEFB 
00430 DATA LD 
00440 LD 
00450 ADD 
00460 LD 
00470 LD 
00480 LDIR 
00500 LD 
00510 LD 
00520 LD 
00530 RS1' 
00540 LD 
00550 LD 
00560 PUSH 
00570 CALL 
00580 CALL 
00590 JP 
00610 LAST EQU 

(X'3933'=44 3E 64 EF 2B) 


8400H 

'LOAD SCRIPSIT' ;LOAD SCRIPSIT/CMD FILE 


13 

'D UMP RECOVER/CMD (S=X " 3000" , E=X"3428 ",' 


1 T:::X' '3000' ')I 

13 
HL,3000H 
BC, LAST-DA1'A 
HL,BC 
DE ,40 00H 
BC,400H 

SP,38FFH 
C,15 
A, 2 
28H 
IY,SEB8H 
HL ,3993H 
HL 
506DH 
52CBH 
4811H 
$ 

; SET SOURCE 
;OFFSET 

;DESTINATION 
;NUMBER OF BYTES TO MOVE 
;MOVE THEM 
;SET STACK POINTER 
;TURN OFF CURSOR 

;SET INDEX POINTER 
;SET WARM ENTRY ADDRESS 
;SET IT AS THE RETURN ADDRESS 
;CLEAR THE COMMAND LINE 
;SET POINTERS 
;REPRINT SCREEN 

00630 ;-------------------------------------------------------------
00650 ;HERE IS THE ENTRY FOR THE RECOVER FILE CREATION PROGRAM 
00680 MAIN CALL PRINT 
00690 DEFW lFlCH ;CLS 
00700 DEFM ' SCRIPSIT Recovery Program Creator. 1 

50 53 49 54 20 
6F 76 65 72 79 
6F 67 72 61 6D 
65 61 74 6F 72 

00710 DEFB 13 

00720 DEFM 'Copyright (c) 19 85 by David Goben' 

72 69 67 68 74 

29 20 31 39 38 

79 20 44 61 76 

47 6F 62 65 6E 

00730 DEFW 0D0DH 

00740 DEFB 0 

00760 LD HL ,LOAD ;LOAD SCRIPSIT/CMD FILE 

00770 LD A,25 

00780 RST 28H 


Listing 5 continued 
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L is ting 5 con tinued 

8489 280E 00790 JR Z, OK ;LOADED OK 
8488 1806 00800 JR EXIT 
8480 CBf7 00820 ERROR SET 6,A ; PRINT FULL ERHOR MESSAGE 
84BF 4F 00830 LD C,A 
84C0 3El A 00840 LD A, 26 
84C2 EF 0085 0 RS1' 28H ; AND EXIT TO DOS 
84C3 3E l 6 00860 EXIT LO A, 22 
84C5 210000 00870 LO /IL , $- $ 
84C8 EF 00880 RS'!' 2811 
84C9 213F84 00900 OK LO HL , DA TA ; MOVE INFO 
84CC 110030 00910 LO DE , 3000H 
84CF 012800 00920 LO BC , LAST- DATA 
84D2 EDB0 00 9 30 LDIR 
840 4 21 0040 00950 LD !I L, 400011 ;MOVE SCRIPS IT Dl\TA 
84D7 010004 00960 LO BC,400H ; MOVE 1024 BYTES 1'0 (DE) 
84DA !::080 00970 LOI!< 
84DC 210E84 00990 LO HL,DUMP ;DUMP Dl\TA TO HECOVER/CMD 
84DF 3El9 01000 LO A,25 
84EI EF 01010 RST 28H 
84E2 20D9 01020 JR NZ , J::RROR 
84E4 CD0D85 01030 CA LL PRl N'I' 
84E7 52 01040 DEF M ' RECOV ER/CMD file ha s been sa v ed . .. ' 

45 43 4F 56 45 52 2F 43 

40 44 20 66 69 6C 65 20 

68 61 73 20 62 65 65 6E 

20 73 61 76 65 64 2E 2E 

2E 


8509 0000 01050 DEFW 13 
8508 1886 01060 JR EXIT 

01100 PRINT SUBROUTINE : : :: : ::: :: 
8500 El 01120 PRINT POP /I L ; GET TEX T POINTEH 
850E 7E 011 30 LO A, (/IL) ;GET A llY 'l'E 
850F 23 01140 INC !IL ; BU MP PO! NTER 
8510 8 7 01150 OR A ; END OF Tt:XT MARK? 
8511 2806 01160 JR Z, PR I NTX 
8513 4F 01170 LD C, A ;NO, PHJN'I' BYTE 
8514 3E02 01180 LO A,2 
8516 EF 01190 RST 28H 
8517 18F5 01200 JR PRINT+l 
85 19 E9 01210 PRINTX JP (HL) ; GO TO CALLER 

01230 ·------------------------- ------------------------ ----- -- ------
8467 01250 END MAI N 
00000 Total errors End 

Ci rcle 452 on Reader Service card . 

Attention all FX80, FXlOO, JX, RX, & MX ow ners: 

You already o\Vn halfof 

Deelec a great printer • 


inquiries eP50' 


welcome. 


Now for $79.95 you can own upgrade kit w ill make your printer 
the rest. You see, today's new dot work like the new models in min 
matrix printers offer a lot more. utes- at a fraction of their cost. 

Like an NLQ mode that makes And FX, JX and MX models w ill 
their letters print almost as sharp print the IBM character set, too. 
as a daisy wheel. And font switch So, call now and use your Visa, 
ing at the touch of a button in over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect replace your printer, upgrade it! 

1-800-368-7737 

In California: 1-800-831-9772 

Sample of Sample of 
letter with letter without 
Dots-Perfed Dots-Perfed

g 	 g(Dots-Perfect) 
£ Dre sselhau s ~ 

837 E. Alosta Ave, Glendora, CA 91740 Tel: (8 18) 9 14-5831 ~~·-- · 
An upgrade kit for EPSON FX, JX, RX, & MX printers EPS~~5·~~ ~~:,::·:n~' 

FOR TRS-80MODELS1, 3, 4, 4P 
IBM PC/XT, AT&T 6300, ETC. 

THREE TOUGH 

QUESTIONS 

WITH ONE EASY ANSWER: 

1. 	 WHEN IS A COMPUTER 
LANGUAGE NOT A LANGUAGE? 
MMSFORTH includes DOS, 
Assembler and high level 
commands and extraordinary 
utilities, extends to become any 
other language (or application) , is 
an interpreter and a compiler, and 
is remarkably fast and compact! 

2. 	 WHICH SOFTWARE RUNS THE 
SAME DISKS IN IBM PC AND 
TRS-80 MODEL 4? 
MMSFORTH disks run on those 
and Compaq, and TRS-80 Model 
3, and Tandy 1200, and TRS-80 
Model 1, and AT & T 6300, etc., with 
your choice of formats up to 200K 
single-sided or 400K double-sided! 

3. 	 WHO OFFERS SOURCE CODE 
WITH ITS LANGUAGE, 
UTILITIES, DATABASE, WORD 
PROCESSOR AND 
COMMUNICATIONS 
SOFTWARE? 
Nearly all MMSFORTH software 
includes source code. 

mUiiJSSFDRTH 

All the software 


your computer may ever need. 


The total software environment for 
IBM PC/XT, TRS-80 Model 1, 3, 4 
and close friends. 
• Personal License (required) : 

MMSFORTH V2.4 Syatem Diak . ..... $179.95 
(TAS-80 Model 1 requires lowercase, ODEN, 1 40-track drive.) 

• Personal Li.cense (additional modules) : 
FORTHCOM communications module . . . . $ 49.95 
UTILITIES . . . . • . , . . . . . . . . . . 49.95 
GAMES . . . . . . . . . . . • . . . . . • . 39.95 
EXPERT-2 expert system . • . . . . . . . . 89.95 
DATAHANDLER . . . . . . . . . . . . . . 59.95 
DATAHANDLER-PLUS (PC only, 12BKreq.) 99.95 
FORTHWRITE word processor . . . . . . . 99.95 

• Corporate Site License 
Extensions .. .... . ..... from $1,000 

• Bulk Distribution . . . from $500/50 unlll. 

• Some recommended Forth books: 
FORTH: A TEXT A REF. (best text!) . . . . $ 18.95 
THINKING FORTH (best on technique) . . . 18.95 
STARTING FORTH (popular text) . . . • . 19.95 

Shipping/handling & tax extra. No returns on software. 


Ask your dealer to show you the world of 

MMSFORTH, or request our free brochure. 


MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 

(617) 653·6136 
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Circ le 411 on Reader Service card. 

tM>RTEZUMA 
1*.ICRO 

PRESENTS 

MONTE'S TOOLKIT $49 
REQUIRES: Montezuma Micro CP!M®2.2 version 2.21+ 

Monte 's Toolkit is a collection of utilities that will prove useful to every owner of Montezuma Micro CP/M (you all are owners , aren 't 
you?). It 's a disk full of programs that perform functions that are difficult , cumbersome or expensive to do any other way. Monte has 
tried , in his own way, to briefly explain each function for you below. Read on and be saved . 

DOUBLECROSS9 allows unlimited file transfers between CP/M · , 
IBM-DOS and Model 3/4 LOOS'' /TRSDOS'' with unsurpassed 
ease and speed. In fact , you can move just about anything from any 
disk to any other disk but you might have to make changes for pro
gram operation. Lotus 123 · just flat won 't run on your Model 3 and 
I doubt that you could ever modify Scripsit · enough to run on the 
IBM. Simple menus guide you through the operation with minimal 
keystrokes . Just tag the files you want in the directory display and 
go. You won 't get doublecrossed with DBLCROSS. 

FREEFORM., formats and backs up Model 3/4 LDOS/TRSDOS and 
IBM MS &PC- DOS (versions 1.x, 2.x and 3.x), both single side and 
double side plus there is a special " clone " copy when you just don 't 
know or care what you have. Just insert a disk and copy away. All 
you have to know about the disk is how to get it into the drive. The 
Analysis feature lets you look at and print the actual structure of a 
disk - even the ones with " funny" formats. 

WSPR lets you print to almost any printer using almost any control 
code. It 's nearly magic and does a whole lot more than I can talk 
about here including letting you print anything your printer can print. 

PRESENTS 

MONTE'S WINDOW™ 


WINDOWS ON 
YOUR MODEL 4! 

REQUI REMENTS 

M ull!•''-"'"" M icro CPtM' 
2? VtHS10'1 22 11 

CALCULATOR Pop Up Menus! c•Ro me 

E~y~!e\.
128K RAM 

A touch of the keyboard opens a window in your screen for 
a Nole Pad. an Appoinlmenl Ca lendar. a Calculalor. even a 
Mini Dala Base. All yours for jusl $49' Need RAM? Monle's 
Chrislmas gill lo you - 64K and !he window, bolh for $99! 

M (.)(ICI ;) O! •I P 

Once Upon A Time, 
Monte Zuma, our Founder, President and King, has always had trouble keeping his desk 
organized. The Sidekick" from Borland International would solve the problem, but atas. it 
was not available for CP!M' . So Monte asked his favorite nephew. the legendary LaMont 
E. Zuma (distant cousin to Rondo Talbot. a direct descendant of Monte Zuma hisseff) to 
w_ork on th~ problem as best he could during recess at the home. La Mont, a true legend in 
his own time. really outdid himself this time. A touch ol both shift keys halts your 
application p~ogram in its tracks and up pops Monte's Window·- ready to use. What 
could be simpler? Put an end to the fumbling and pawing around the pile of papers on your 
desk. You wifl find Monte' s Window·- indispensable. When you are finished, break back 
to your application program and it resumes without error. Monte's Window·- is truly a 
breakthrough. See for yourself- Look through Monte's Window" on your Model 4. How 
did you ever get along without it? See the page opposite for order info rm ation. Monte's 
Window'- is availab le right now. 

CALE NDA R 

•TAKES NO 
USER RAM! 

INDEX 

FILEFIX'" gives you the ability to " fi x" your " files " by adding line
feeds when your files are going from CP/M or IBM-DOS to LOOS/ 
TRSDOS or take them away if you are transferring the other way. 
You can remove the control codes from a Word Star · document 
thereby converting it to a non-document file. The fix will also fix up 
Scripsit files so they can be used by CP/M and IBM-DOS based 
word processors (you know - the real ones). All this is accomplished 
with the use of simple menus and boy, it is fast. 

SYS2M requires 128K and our CP/M . The CCP and the BOOS are 
moved to drive M and the BIOS is modified to allow a Warm Boot 
from Drive M. So what you say. Well , you still have to have a disk 
in drive A but it no longer has to have the CP/M system resident. It 
can be anything. This little jewel copies frequently used programs 
to drive M and searches there first for all program requests result 
ing in much faster program loading. Slick isn't it? 

AUTO is a little goodie that lets you issue multiple commands from 
the command line. Eliminates the pain of Submit. As in all the other 
parts of MONTE'S TOOLBOX, complete and comprehensive in 
structions are included and it's available right now. 

M\OHTEZUH.A 
N\.ICRO 

PRESENTS 

MON1E'S BASIC 

Your TRSDOS BASIC (01 .01.00) will work the same, 
for the most part, under CP/M as it does under 
TRSDOS. However, for the most part isn't good 
enough. But, with some changes provided by our 
BASCON,.., program, you can be 100% compatible with 
the standard BASIC used with CP/M. True, you lose 
some of the TRSDOS BASIC features while gaining 
new features such as FILES, NULL, RESET, etc. BAS
CON alters your TRSDOS BASIC, which was included 
with your Model 4 when you bought it, so that it will 
function under CP/M. You must have the unaltered 
original TRSDOS BASIC as above in order to convert 
with BASCON . The program operation is fully auto
matic and quick. The resulting BASIC runs any CP/M 
2.2 BASIC program that previously required 
MBAS1c ·. Programs written for TRSDOS BASIC may 
require modification to run correctly under the con
verted BASIC. Fully compatible with MBASIC. We 
even provide for additional documentation that is 
keyed by page number to your TRSDOS BASIC man
ual. MONTE'S BASIC is available right now. $

" Copyright 1985 by Montezuma Micro. All Rights Reserved. 
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Circle 524 on Reader Service card. 

Can we talk? CP/M vs TRSDOS 

By moving to CP/M on your Model 4 you 
achieve two things. First you open the door 
to a wealth of existing software. More 8-bit 
software runs under CP/M than any other 
operating system. This includes virtually all 
of the "big name" programs which have set 
the standards by which all others are mea
sured. Programs like WordStar, dBASE II, 
and Turbo Pascal are available for CP/M, but 
not TRSDOS. Public domain software , 
almost unknown under TRSDOS, fills hun
dreds of megabytes of disk space. Valuable 
public domain programs like the Small C 
Compiler are just a toll-free phone call away. 
Most importantly, hundreds of applications 
programs are available from a multitude of 
vendors. Many include the source code. 
Wouldn 't you like to be able to choose from 
scores of Accounts Receivable or General 
Ledger programs, instead of the meager 
selection you now have? Circle our special 
Reader Service number 600 on the Reader 
Service Card to receive our comprehensive 
free listing of suppliers of application pro
grams that run under CP/M. 
What about the future? 

When the time comes to move up to another 
computer it will almost certainly use MS
DOS. That's when CP/M users get a pleasant 
surprise. Since MS-DOS was a derivative of 
CP/M it operates in almost the same manner. 
Even better, most of the same software pack
ages are available in 16-bit form and they 
operate in virtually the same way that they 
did under CP/ M. 
Is it easy to use? 

Montezuma Micra's CP/M has been carefully 
crafted to present a maximum of features 
while taking a minimum of memory. It sup
ports all of the standard features of the 
Model 4/4P/4D computers, as well as most 
of the optional ones. Our CP/ M has been 
consistently been awarded the highest rat
ings in industry magazines. It is version 2.2, 
the most popular and reliable of all the ver
sions of CP/M produced. Our CP/M has 
been made as easy to use as possible. All 
customer-selected features are chosen from 
simple menus in our CONFIG utility. This 
includes the ability to configure a disk drive 
to run like that of scores of other CP/ M com

puters for maximum ease of software 
portability. Using the unique DBLCROSS 
program in our Monte's Toolkit utility pack
age you can move files back and forth 
between CP/M, TRSDOS (1.3 and 6.x), and 
MS-DOS. 

Why use Montezuma CP/M? 

We have already told you why our CP/M is 
the best for the Radio Shack Model 4 com 
puter. The only question left to answer is 
"Why buy CP/M at all?" Radio Shack has 
abandoned TRSDOS - all of their new 
machines use MS-DOS. Most of the soft
ware producers have followed, leaving no 
new software development and saddling the 
TRSDOS user with whatever software " left
overs" he can find . Which DOS do you want 
to head into the future with: the one originally 
written for the Model I or the one that served 
as the basis for MS-DOS? Make the right 
choice right now for just $169. 

If I need support? 

We don 't forget you after the sale. If you have 
a problem you will fi nd our phones are 
answered by people, not answering 
machines or hold buttons. Our philosophy is 
very simple - we want you to be happy and 
satisfied with your purchase. If you have a 
problem then we have a problem, and we'll 
do whatever we can to resolve it. 

Cost to update? 

Our owners are protected against instant 
obsolescence by our lifetime upgrade policy. 
At any time you can return your original CP/M 
disk to be upgraded to the latest version free 
of charge, except for a smal l shipping and 
handling fee. Periodically we publish NEW 
STUFF, a newsletter for registered users of 
Montezuma Micro CP/M . This publication 
carries news about new products, tips for 
getting more out of CP/M, and other valuable 
information for our users. It is sent free of 
charge to registered owners. 
Can I use a hard disk drive? 

CP/M hard disk drivers are available for 
Radio Shack, Aerocomp, and most other 
popular brands of hard disk drives. These 
drivers allow the hard drive to be partitioned 
into one to four logical drives of varying sizes. 

These drives may all be used by CP/ M, or 
may be divided between CP/ M and 
TRSDOS. A head-parking utility is included 
on the driver disk to minimize the risk of 
damage when the hard disk drive is not in 
use. Also included at no charge is a utility 
which will copy, compress, list, print, and 
delete files with ease. There isn't much you 
can say about a driver. It either works or it 
doesn't. Ours works supremely and it only 
costs $30. 

Hard disk backup? 

Unlike the high-priced , underpowered 
backup utilities available for backup of 
TR SOOS hard drives, our CP/M HARDBACK 
utility makes the backup of a hard disk to 
floppies quick and painless. Only HARD
BACK gives you the choice of backing up the 
entire drive or only those files which it knows 
have been changed since the last backup. 
Daily backup is no longer a chore, since only 
new data must be copied. With HARDBACK 
you can quickly restore an entire drive, or 
only a single file if necessary. Only HARD
BACK will perform a complete check of the 
hard disk drive and lock out tracks which 
have become flawed to prevent the use of 
those tracks for later data storage. Add this 
supreme program to your hard disk for just 
$49. Isn 't your time and data worth it? 

Specs? 

Size of Transient Program Area (TPA): 
56,070 bytes in a 64k system. 55,046 bytes 
in a 63k system (with optional hard disk 
driver). CP/M IOBYTE: Fully implemented. 
Device Drivers: Disk (35, 40, 77, &80 track, 
single/double density single/double sided, 3, 
5, or 8 inch. (More than 85 disk formats sup
ported) Maximum Disk Capacity : 40T 
SS = 220k, 40T OS = 440k, BOT OS = 880k 
RS-232: All word lengths, parity, & baud 
rates. Parallel Printer: With or without line
feed and/or formfeed . Video: 24 by 80 with 
reverse video. Keyboard: Full ASCII with 9 
function keys . RAM Disk: 64k, automatic on 
128k systems. Hard Disk: Optional drivers 
available at extra cost for most popular mod 
els . Standard CP/M programs included: 
ASM, DDT, DUMP, ED, LOAD, MOVCPM, 
PIP, STAT, SUBMIT, SYSGEN, and XSUB. 

Order Information 
Give us a call now with your order and we will ship immediately. Prices 
include delivery to your door in the lower 48 States including APO/ 
FPO. All others please add an amount commensurate to shipping 
requested . Any excess will be refunded . Credit cards will not be 
charged before we ship your order. The suitability of software 
selected is the responsibility of the purchaser as there are NO 
REFUNDS ON SOFTWARE. Defective software will be replaced 
upon it 's return , postpaid. 

The toll-free lines are for orders only. 

Specification s/prices are subject to change without notice. 


Montezuma CP/M: Model4version2.30 ••••••••••••••••• $169 

The following items require Montezuma CP/M 2.2 version 2.20 or later. 


Optional Hard Disk Driver (specify exact hard drive) •••••••••• $ 30 

HARDBACK ................ .. .. . . . ......... . ... . $ 49 


ORDER NOW . .. TOLL-FREE - 800-527 -034 7 U.SA 

800-442-131O TEXASII· 

HtONTEZUtAA.
16.ICRO "We Keep You Running" 

For Information: 
214-339-5104 
Redbird Airport, Hangar #18 
Post Office Box 763009 
Dallas, Texas 75376-3009 U.S.A. 
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DAVE'S MS-DOS COLUMN I by Dave Rowell 

Dave Answers His Mail 


No excuses. I'm behind-about a 
month on my column and more 

than I'll admit on my correspondence. 
To help catch up, I'm going to answer 
some letters in this month's column. I've 
picked out questions concerning lOOOA 
video problems, the color brown, m em
ory chips, batch files with DeskMate , 
Tandy 3000 floppy drives. and several 
other topics. So without further a do ... 

Over Resistant 
Edward K. Rhodes (Plattsburg, NY) ex

presses concern over his Tandy lOOOA's 
resistor pack RP12. I detailed in my July 
1986 column (p. 84) how some lOOOAs 
went out with wrong resistor packs that 
cause fuzzy displays on Tandy 's CM-2 
and other RGB color monitors. RP12 
should produce 33 ohms resistance. The 
errant lOOOAs contained higher-resis 
tance packs, usually 100 ohms. Rhodes 
wonders if his RP12, marked " DALE 3 
lOlG-8405," is one of these. 

I pulle d apart one of 80 Micra's 
1 OOOAs and found RP 12 (under the 
power supply) labeled "B 330 GA." The 
manufacturers of these parts don't fol 
low any standard for marking them , but 
the resistance is usually indicated in 
some way. The 330 on our resis tor pack 
probably signifies 33 ohms, and the num
ber on yours probably indicates some 
other resistance (101 ohms?). Ifyou can't 
judge the quality of your video monitor, 
either through experience or direct com
parison with a good display, have a Ra
dio Shack repair center check it out. 

To test your display. type a row ofcap
ital M's and W's-they should be clearly 
distinguishable on a CM-2 monitor. If 
they're not, you have the wrong resistor 
pack in your lOOOA. It's tougher to tell 
on the lowe r-priced CM-4. Publicly, 
Tandy honors its 90-day warranty. I've 
heard that Tandy's nonpublic (but offi
cial) policy on the RP12 is to fix it free 
regardless of warranty period. 

Browner Browns 
Jim Crist (Westminster, MD) wonders 

if the lOOO's new Basic (vers ion 1.01) 
properly displays the color brown (a.k.a. 
dark yellow) . I've hea rd other com 
plaints about this color, so I did a little 
testing with the help of a Basic program 

Program Listing 1. Jim Crist 's screen-co lor test patternf or the Model 1000. 

10 CLS:CLEAR ,,,3276B !: SCREEN 5:KEY OFF 

20 FOR I %=0 TO 15 : LINE (I%*20 , 5 )- (( I %+1 )*20 - 2 , 15B ),1 5 , B: NEXT I % 

30 FOR I %=0 TO 15:PAINT (I%*20+ 10 ,1 0) , I% ,1 5 : NEXT I % 

40 FOR I %=0 TO 14 STEP 2 :LOCATE 22 , I%/2 *5+l: PR I NT RIGH T$(STR$(I% ), 2) :NEXT I% 

50 FOR I %= 1 TO 15 STEP 2: LOCATE 23 ,I%/2 *5:PRINT STR$(I%) : NEXT I % 

60 WH ILE I NKEY$="' : WEND 


End 

Program Listing 2. Itokawa's two-line DeskMate-to-batch:file converter. 

10 OPEN "TEXT . DOC ' FOR INPUT AS #1: OPEN "TEXT . BAT " FOR OUTPUT l\S #2 
20 WHI LE NOT EOF( l ) : LINE INPUT#! , L$ : PRINT#2 , L$ : WEND : CLOSE 

End 

Program Listing 3. Demo of On K ey with Fll and Fl2 (Model 1000). 

10 KEY(2 1) ON : ON KEY( 21 ) GOSUB 100 
20 KEY(22) ON: ON KEY(22) GOSUB 200 
30 GO TO 30 'Endless loop - - Pre s s Ctrl - Break 
100 SOUND 1200 , 1 : PRINT 'Fl l" :RETURN 
200 SOUND 5000 ,1 : PRINT "Fl 2":RETURN 

Crist provided (see Program Listing 1). 
Crist's color test pattern displays all 16 
colors that the 1000 can produce. 

I ran Crist' s s creen test wit h both 
1000 Basics (old and new) under four dif
ferent versions of MS-DOS (PC-DOS 2.0, 
Tandy 1000 MS-DOS versions 2.11.00 
and 2.11.22, and Tandy 3000 MS-DOS 
3 .1) and produced the same brown color 
in each test. I could, however, vary the 
brown hu!': by adjusting the contrast or 

End 

brightness knobs on m y CM-2 display. 
Low settings produced a color indistin
guishable from dark red and high set
tings verged on dirty orange. Brown was 
the only color that ch~nged so much 
with monitor adjustment. 

An RGBI monitor like the CM-2 can. 
only produce 16 colors-all possible 
combinations of the red , green, blue, and 
intensity signals. A brown pixel is pro
duced by combining the red and green 
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signals. Adding the intensity signal to 
red and green produces a true yellow 
(also known as light yellow). As noted, 
however, the colors you see can depend 
on monitor adjustment. Not all color 
monitors can produce 16 colors. The 
Tandy CM-1 display is not an RGBI mon
itor. It provides crisp displays on the 
1200, 2000, and 3000, but only eight 
colors (there is no intensity signal). 

Illegal Mode 5 
Speaking of screen mode 5, Tony 

Jackson (Port Angeles, WA) receives an 
" illegal function call" message when he 
attempts mode 5 on his 1000 (16 colors 
at 320- by 200-pixel resolution) . It's not 
obvious In the manual, but you must set 
aside extra memory for screen modes 5 
and 6 with the Clear statement. 

Both modes 5 and 6 are found only in 
the PCjr and Tandy 1000 and require 
32K of video RAM (twice the normal 
16K). Jim Crist's screen test (Listing 1) 
uses mode 5. and you'll notice the Clear 
statement in line 10 (32768 is 32K). Like 
the IBM PCjr, the 1000 appropriates user 
RAM for video memory. If you have a 
128K 1000, you won't have much mem
ory left to work with after clearing 32K 
for graphics [less than 5K). 

Memory More (Chips Up) 
Recently, Keith Risler (London, On

tario) purchased his 1000 HD (for less 
than the 48K, single-drive Model III he 
bought in 1982). He wants to add mem
ory to his lOOO's Memory PLUS board. 
but doesn't want to "pay Radio Shack's 
going rate." When you buy the 1000 HD. 
you don't get instructions for upgrading 
the Memory PLUS board that comes in it. 

The Memory PLUS board holds 16 
memory chips in two rows of eight. The 
base version sockets two banks of 64
Kbit chips, adding 128K to the 128K on 
the motherboard (totaling 256K). The 
chips work in banks-eight 64-bit chips 
provide 64K of RAM with each chip stor
ing 1 bit of each byte. To add more mem
ory, you must remove all the 64-Kbit 
chips, add one or two banks of 256-Kbit 
chips. and set a jumper on the Memory 
PLUS board. The Memory PLUS board 
can't handle both types of chip at once. 

One bank of 256-Kbit chips brings the 
system RAM to 384K (128K plus 256K). 
and two banks bring your 1000 to the 
maximum 640K. The inner bank must 
be filled first . A jumper is located near 
the medial end of the edge connector 
that plugs into the motherboard. On a 
128K Memory PLUS board, the jumper 
connects the pins labeled E3 and E4. If 
you install one bank of 256-Kbit chips, 
move the jumper to connect pins E 1 and 
E2. If you install two banks of 256-Kbit 
chips. remove the jumper altogether. 

You can buy 256K chip sets (the "bit" each byte in the other eight RAM chips 
is dropped in normal usage) at computer in the bank. Even Tandy is selling 256K 
or electronics stores or through the mail. chips in sets of nine now. Keep the ninth 
Check the ads in any magazine covering chip as a spare. 
IBMs. Prices were at their lowest early 
this year but have crept up since. The Tandy 3000 and 360K Drive 
1000 requires 200-nanosecond (ns) Paul Mayo, stationed somewhere 
chips . Buying faster, more expensive overseas. is examining his drive options 
150-ns chips is a waste of money. for the Tandy 3000 he intends to buy. In 

The number on the chip varies with addition to the 1.2 megabyte (MB) floppy 
the manufacturer, but 256 is usually in drive that comes with Tandy's AT clone. 
there somewhere. If you are not sure, he wants a fast 30MB or 40MB hard 
ask for an IBM PC 256K chip set. They drive, a 360K floppy drive, and a tape 
usually come in sets of nine because of drive to back up the hard drive. His pri
IBM's parity memory-checking scheme. mary concern is how the 3000 handles a 
The ninth chip stores a parity bit for 360K floppy drive. 

Circle 289 on Reader Service card. 

AvailableNow . . . UGHT PENS 
FOR TANDY 1000 


The WARP SPEED Light Pen is now available through RADIO SHACK Express 
Order. Order # 90-2069 for a Lightpen that plugs directly into the TANDY 1000, 

Warp Speed 

or order# 90-2074 for a Lightpen that plugs into the TANDY 1200 or 3000.* 

The WARP SPEED Light Pen is a professional quality, stainless steel 

pen that has been selected by the nation's leading Corporations to 

perform computer control operations, data input, high resolution 

graphics and many other applications. The Light Pen is now plug 

compatible with the TANDY computers and immediately available. 


Light Pen
*Models 1200/3000 may need additional display adapter or ligh1 pen convenor card . 

FREE 

SOFTWARE 

FOR TANDY 

DESKMATE 

~~~~=::lfA, 
The WARP SPEED Light Pen comes with a software disk containing CONTROLLER, 

a fas t file management program, a driver for Microsoft WINDOWS, and a driver for 
TANDY DESKMATE. In addition, software is available for Light Pen control on 
AUTOCAD, LOTUS 123, SYMPHONY, WORDSTAR, GEM and a Mouse to Light 
Pen converter called PENMOUSE that will convert most major mouse driven software 
to Light Pen control. 

Light Pen for TANDY 1000 .... .. ... Cat.# 90-2069 .. .$199.99 

Light Pen for TANDY 1200/3000 .. .cat.# 90-2074 . . .$199.99 


For more information call: 


1-800-874-4315 

(In California 1-800-826-1563) 

WARP SPEED COMPUTER PRODUCTS, INC. 

5555 South Inglewood Boulevard• Los Angeles, CA 90230 • (213) 822-0647 

Tandy and Radio Shack are trademarks of Tandy Corpora tion. 
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the winning hand! 

PC-Tax··for TaxPros 

Manual - "Computerizing the Professional Tax Office" - $ 7.50 
Demonstration Disk - Specify computer make and model - $ 7.50 

csa CONTRACT SERVICES ASSOCIATES 
For FINAL solutions 
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PC-TAX WINS BY: 
Offering a Tax System that has been in use for 
more than nine years and has prepared over ten 
million returns for users all over th e United 
States and in many foreign countries. 

Supplying unlimited telephone support through 
the tax season. 

Shipping systems to your order far in advance of 
the tax season, giving you tim e to learn its use 
and hone your skills. 

Computing all tax amounts, all fix ed and 
income-related limitations. Automatically totals 
W-2's, income averages, computes depreciation, 
etc. 

I>oi11!J returns twenty times faster than anyone 
can do them manually. 

win the 
•income 
tax game! 

Your tax knowledge 
and skill combined with 
PC - TAX make a win - win 
combo. Don't miss out! 

PC - TAX will run on your MS - DOS 
computer. or all major Radio Shack 
machines. Once you power-up and 
drop in our disk. you can forget 
about the bugbear of changes in 
the income tax forms. We take 
ca re of it for you. 

PC-TAX DOESN'T LOSE: 
Doesn't require you to buy some oddball and 
expensive "operating system ." You put our disk 
in your machine and it does taxes. That's all! 

Doesn't offer a "hot-shot amateur" or two or 
three-tim es fail ed system . Each year many of 
these are offered. Then they fail. taking the 
accour.tant's money down the tube with them. 

If you do tax returns. you need PC-TAX, the truh1 
professional computerized income tax prepara
tion system. Look into it today! 

CALL: (602) 753-1133 
Contract Services Assoc. 
507 Lead St. Kingman, Az. 86401 



DAVE'S MS-DOS COLUMN 


First the hard drive: Voice-coil, half
height hard drives are still rare. (I've 
heard of some people fitting fast full
height hard drives in the 3000 with a 
homemade bracket.) Tandy, however, 
has recently introduced a 35MB, AT-fast 
hard drive version of the 3000 ($4,499). 
The half-height 35MB drive plus control
ler runs around $2,200, nearly half of to
tal cost. They're new; they're expensive. 

The 3000's l.2MB floppy drive can 
read 360K-format disks. It can also for
mat and write 360K disks, but not with 
total reliability. If the disk is new or has 
been bulk erased before formatting on 
the l.2MB drives, you probably won't 
have problems. I've talked with several 
people who've had good luck. If the disk 
has been written to by a 360K floppy 
drive and not bulk erased, then you have 
problems. The write tracks are thinner 
on the high-capacity drives, and they 
write to a 360K format by skipping 
tracks. If a l.2MB drive writes over a 
thicker 360K track, the good data is bor
dered by old data. When this is read by 
the wide heads ofa 360K drive, they pick 
up a garble of old and new. 

Ifyou need reliable 360K capability, in
stall a 360K drive in the 3000. The drive 
plugs into the existing drive controller. 

Both the floppy controller that comes 
with a floppy-only 3000 and the hard
drive controller in the 3000 HD support 
two floppies. You must run the Setup 
program to tell DOS that you've installed 
new hardware. If you then format a disk 
in drive B, MS-DOS automatically uses 
the 360K double-sided format. 

The MS-DOS 3.1 Format command 
has a parameter (14) for forcing the 360K 
format in the l.2MB drive . Once a disk 
has been formatted as 360K, DOS rec
ognizes it as such in either type of floppy 
drive, then reads and writes accordingly. 
Just don't write with the l.2MB drive to 
floppies that have been written to in the 
360K drive. 

DeskMate Batch Files 
I've stated in the past that DeskMate 

doesn't do batch files. DeskMate's Text 
module adds only the carriage-return 
(CR) character to the end of text lines, 
not the CR/LF (.line-feed) combination 
required by the MS-DOS batch file pro
cessor. Yoe Itokawa (University of Con
necticut Math Department, Storrs, CT) 
has come up with a clever way around 
this problem. GW-Basic's LINE INPUT# 
statement needs only a CR as a delim
iter, so it can read in each text line from 

a DeskMate DOC file . The PRINT# state
ment, however, adds a CR/LF to each 
text line it sends out to a file. 

A two-line Basic program (Program 
Listing 2) can therefore convert a 
DeskMate file into an honest-to-ASCII 
batch file. Itokawa incorporated those 
two lines into a glamorous conversion 
program, which, unfortunately, won't fit 
here. You'll have to add your own name
inpu t and error-trapping routines . 
Thank you, Yoe Itokawa. 

New On Key Codes 
Wayne Stoner (Salem, WI) writes that 

the newer version of Basic (version 1.01) 
changes the On Key codes for Fl 1 and 
Fl2 from 11 and 12, respectively, to 21 
and 22. Program Listing 3 demonstrates 
use of event trapping with these keys.• 

DaveRowell is an 
80 Micro technical 
writer specializing 
in MS-DOS comput
ing . Address corre
spondence to him to 
80Micro, BO Pine St., 
Peterborough, NH 
03458. 
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8 MHZ SUPER SPEED·UP 

FASTEST SPEED-UP AVAILABLE 
(models 1,3,4,4P,4D - all versions) 

BESTSELLER!!!MAKE YOUR COMPUTER THE FASTEST IN TOWN! 
No Wait-States 
software and/or hardware controlled ....... $129. 99 
SUPER-RAM 
(ramdisk version) 4.14 

Ramdisk program to use 128k -1 megabyte memory, 

the most extended program on the market today. New

dos-80 or TRSDOS 6.X 

SPECIAL SUMMER PRICE ........ $ 25.00 

upgrade for older versions $4.00 + old diskette 

ONE MEGABYTE MEMORY BOARD 
FOR MODEL 4 (non gate array. All versions) .. .. $175.00 
FOR MODEL 4P (gate array & non gate array) ... $175.00 
FOR MODEL 4 (gate array) . ...... . ... $225.00 
FOR MODEL 4D (gate array) .... . ..... $225.00 
1 /2 MEGABYTE MEMORY BOARD 
FOR MODEL 4 (non gate array. All versions) .... $125.00 
FOR MODEL 4P (gate array & non gate array) . .. $125.00 
FOR MODEL 4 (gate array) ......... .. $175.00 
FOR MODEL 4D (gate array) .......... $175.00 
Memoryboards without 256k(150ns) Chips. Price $30 a 
set (8 chips). 1 /2 MEG = 16 chips. 
1 MEGABYTE = 32 chips 

SEATRONICS 
P.O.B. 4607 - 6202 ZA MAASTRICHT - HOLLAND 
TELEX 56509 MONEY BACK GUARANTEE 
Please specify exact system configuration for orders or requests 
VISA - MASTER CARD - ACCES - EUROCARD 
TRAVELERS CHEQUES 

~Tandy 1000 

SPEED 

UNLIMITED 


•=========.-.rsas1 
If you're programming, running spreadsheets or CAD software on 
your Tandy 1000-fasten your seatbelt! 
PG Design has developed an 8087 adapter card, SPEED TICKET, for 
the Tandy 1000 which allows you to dramatically accelerate the run
ning time of your programs. Programmers' tools like MicroWay's 
87BASIC"', spreadsheets like Lotus 1·2·3"', or CAD software like Auto
desk's AutoCAD"' run as much as 500 percent faster when you get 
yourself a SPEED TICKET from PG Design. 
Just pop the hood on your Tandy 1000, unplug the 8088 chip, plug it 
into the SPEED TICKET, and plug the SPEED TICKET back into 
the original 8088 socket. Wipe the windshield and you're off. 
SPEED TICKET comes with test software and our guarantee that it 
works perfectly, or your money back! 

SPEED TICKET - $249 
5MHz V20 Processor - $19.95 
(boosts performance speed an additional 3-5 percent) 
8087 processor with test software for Tandy lOOOA - $149. 

PG 

We accept Master Card , VISA, money orders, and checks. 


We ship within five days of receiving your order. 

PG Design Electronics, Inc . 
Dept. B, 37560 Thirty-one Mile Rd, 
Richmond, MI 48062 
313/727-2744 , 
Circle 470 on Reader Service card. .....
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NEW FLOPPY DISK DRIVES 

For Mod 1·3·4·1000, IBM 


INCREASED DISK STORAGE FOR YOUR MODEL I 

Add 80°/o more capacity to your disk drives 


with our Double Density Controller (DDC). 


Add double density to your TRS-80 Model I by reliable double density operation on the Model I. 
installing our DOC in your expansion interface. In fact , our DOC had a higher probability of data 
Lets talk about density. The Model I was designed recovery than any other disk controller on the 
to store data on diskettes in single density. Single market then or since. Our analog design phase 
density refers to the method used to write data lock loop data separator has a wider capture win
to the disk. Your diskette is organized into tracks dow than the digital types others use. This allows 
and sectors. Early Model l's had 35 track drives high resolution data centering. Our " DOC" analog 
while later models, and most aftermarket drives, circuit allows infinitely variable tuning with opti

A. 	 2-40tk OS 3.5 ' TEAC .. .$259 
8-80tk OS 3.5 • TEAC . . . . 289 

B. 	 1-40tk OS 3.5" TEAC ...... 159 
HlOtk 	OS 3.5 ' TEAC . . . ... 179 
Add S 13 for Stainless Steel 

C. 	 Bare 40tk OS 3.5 • TEAC . . .. 109 
Bare 801k OS 3.5 • TEAC . . . 129 

D. 	 Extender cable w/gold . . ... 10 
E. 	 IBM 1-3-4 external cables 

2-0rive cable . . .. 24 
4-0rive cable .. . ............. 34 

Disk Operating Systems 

Ml TASDOS 2.3 complete .... 25 
M3 TASOOS 1.3 complete . . . 25 
M4 TASOOS 6.2 complete . . . 35 
LOOS (specify Ml or M3) ..... 45 
Montezuma CP/M for M4 . . . . 159 

Aerocomp continues to lead the way to the BEST 
value in disk drives and related peripheral products for 
your computer. Sound engineering, high performance, 
quality construction, no-risk free trial, outstanding war
ranty service and a reputation for doing the right thing 
make your decision to buy AEROCOMP the correct one. 
Please look over our selection and call our toll-free order 
number with your selection now. If you are not sure of 

had 40 tracks. In single density the tracks on the diskette surface 
are divided into 1 O sectors. Each sector contains 256 bytes of 
data for a total of 2,560 bytes or 2.5k per track times the number 
of tracks your drive is capable of addressing. Double density, on 
the other hand, allows each track to be divided into 18 sectors. 
As in single density each sector contains 256 bytes but now there 
are 18 sectors instead of 10 giving an new storage capacity of 
4,608 bytes or 4.5k per track. The result is 80% more data in the 
same space. You may wonder why Radio Shack did not choose 
to use double density in the beginning. The reason is simple. It 
costs more money. Double density disk storage techniques were 
more expensive to implement back then. 

Reliable double density operation required a better disk drive 
than Radio Shack was furnishing in addition to better quality 
components and diskettes. Therefore, no double density for the 
Model I. We went to work and came up with a design that allowed 

--:-' c F G H 
I 	 ' 

F. 5.25 ' Power supply ....... S 59 

G. 	 1-40tk SS 5.25 " TEAC ... .. 129 

1-40tk OS 5.25 " TEAC ..... 139 
1-llOtk OS 5.25 " TEAC ...... 169 

H. 	 2-40tk SS 5.25 • TEAC . . . ... 219 
2-40th OS 5.25 • TEAC ...... 259 
2-80tk OS 5.25 • TEAC . . . . . 299 

Add $17 for Stainless Steel 

I. 	 Bare 40tk SS 5.25' TEAC . , .. 99 
Bare 40tk DS 5.25 ' TEAC ...109 
Bare 80tk OS 5.25 • TEAC 139 
Bare 40tk SS TM10Q.1 .. 109 
Bare SS 8' TM848-1 E . . .... 260 
Bare OS 8' TM848-2E ...... .. 335 
TEAC FD55AIB/F Ser. Man ..... 20 
TMlOQ.1 /2 Service Manual ...... 20 
TM848-1/2 Service Manual .' .... 20 

what you need just call our technicial assistance number 
and we 'll help you out. All drives are new-not factory 
blems, seconds, closeouts or defunct manufacturers sur
plus (MPI, Qume, Shugart, etc). Instruction manuals are 
included at no extra cost and service manuals are avail
able. We appreciate your business and will do our very 
best to support you. 
Add $4 shipping for non-drive items; $6 for single drives; $1 O for dual drives. 

mum attack and settling times. The oft-stated fears of adjustment 
problems rumored by digital dilettantes have been proved ground
less by thousands of satisfied users the world over. The bottom 
line is state-of-the-art reliability and performance. TRS-80 Model I 
disk system owners who are ready for reliable double density 
operation will get 80% more storage per diskette; single and 
double density operation with far fewer disk 110 errors; single 
density compatability; simple plug-in operation. You will need a 
disk operating system that has the necessary double density soft
ware driver. All the popular DOS's (except TRSDOS) have the 
software driver. We have a special combination offer that saves 
you $10 and includes the LOOS operating system in the event 
you do not already have a DOS. 
DOC by itself . . .. ..... ... . . .. ..... .... . . .. .. .. .. .. $ 99 
DOC including the latest version LOOS .... . ... ... ..... 139 

Please add $5 shipping 
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lDW COST HARD DISK DRIVES 

FOR YOUR TRS·SO 


$ 495 & up 

COMPLETE 


--- - ,,. 5 Megabyte

I I 

I I Primary 

Add a Secondary 


-- -----=-""' -· __... - .-==r for only 
Our hard disk systems provide you with 

Add $20 shipping $3 9 5 Add S30 for Slalnless S1ee1 free trial. If you are unhappy with your hard 
the latest integrated designs, proper con drive, for any reason , just let us know within 

trollers and pre-tested drives to ensure no of-the-art continuous duty switching power 14 days of your receipt and we will promptly 

unwelcome surprises. Our systems are en supplies; buffered seek drives; plated media; refund your purchase price (less shipping) . 

gineered to provide years of trouble free ser filtered forced-air ventilation for cool opera You can 't go wrong. Start enjoying the real 

vice. These systems come complete ready tion and extended life ; power line EMI filter ; power and speed of your computer with one 

to go to work. There is nothing else to pur solid steel construction; gold plated connec of our hard disk drives. Do it today! Use our 

chase. Your choice of either CP/M, LDOS or tors; front panel LED indicators for Power toll-free ordering lines now. 

TRSDOS software drivers at no charge. Ad Ready-Select-Read-Write; built-in diag

ditional drivers may be purchased for $30. nostics; automatic error correction; provision ADDITIONAL SIZES AVAILABLE 


Each unit is guaranteed for one full year, to add a secondary drive; plus attention to PRIMARY SECONDARY 
parts and labor, at no additional cost. We details and a dedication to provide quality 10 Megabyte $699 $599 
provide the little things that are so important service that is unequaled. We so 20 Megabyte 849 749are sure 
to a long troublefree life. Things like state- you will be satisfied that we otter a 14 day 30 Megabyte 999 899 

SAVE YOUR MONEY WITH OUR NEW 
~---------11 INTERNAL HARD DISK DRIVES 

When you shop and compare hard disk drives for your Tandy 1000 or IBM you will find the 
best values here. Our hard drive specialists put together a hard disk system that you can count 
on to give you years of dependable service. 

These systems allow you to boot directly from the hard drive. The controller automatically goes 
into a self test diagnostics mode at power up that verifies optimum system performance. The 
latest in error checking and correction is built-in allowing extremely reliable handling of your data. 
Our installation kit comes complete with every1hing you need to install it into your computer. 
Complete illustrated instructions as well as all cables and software needed are included. All 
connectors and card edges are gold plated and keyed so correct assembly is assured with no 
possibility of damage to your computer, the controller or hard disk drive. These kits are warranted 
for one year including parts and labor. Our half-high drives have low power requirements making 
it unnecessary to modify or change your factory power supply. Model 1000 computers require a 
memory board (Tandy or other) with OMA. Use your standard PC or MS-DOS version 2.1 or later. 

We promise your satisfaction with a 14 day money back guarantee. If, for any reason, you are 
unhappy with your hard drive just let us know within 14 days of receipt and we will arrange the 
return and a full refund of your purchase price (less sh ipping). Why wait? Call us now toll -free. 

ADD DISK DRIVES TO YOUR MODEL 3/4 


LESS 
;t££\.\ 

. . $ 549 
749 

f , 

20 Megabyte 
30 Megabyte 
Add $10 shipping 

Convert your cassette Model 3 or 4 to disk 
operation with one of our easy to install kits. 
Detailed illustrated instructions are included. All 
you need is a screwdriver and pair of pliers . In
cluded is our own advanced controller with gold 
contacts capable of 4-drive operation; plated steel 
mounting towers complete with RFI shield; power 
supply plus all the cables and hardware. Choose 
a 1 or 2 drive system or the basic kit and pick 
the drives you want and your disk operating sys
tem from the list on the opposite page. Give us 
a call. We are ready to help with the answers to 
your questions. 

Complete system, less drives . 
1-Drive system .. 
2-Drive system 
Substitute OS drives for only $10 each . 

Add $10 shipping . 

Disk Controller Only ..... ... . .. ...... . . .. 110 
RS-232 Board complete . .69 Add $4 shipping . 

• CALL TOLL-FREE 
800-527-3582 USA 

800-442-1310 Texas ~ 
~214-339-8324 Information 

Have your American Express. Mas1erCard or Visa ready. We will not 
charge your card un!ll the day we ship your order. Mail orders are 
we lcome. Money orders are accepted as well as your company and 
personal checks as long as they are bank printed and have your address 
and telephone number We will ship sur1ace COD with no deposit on 
most items bul an COD's require cash or a Cashier's Check on delivery 
Texas 1es1dents add Stale Sales Tax No tax collected on out of state 
shipments There is a one year warranty on all hardware items against 
defects 1n materials or workmanship Your sat1slac11on is guaran1eed on 
all hardware products II you are no1 sahsf1ed, for any reason, call us 
w1th1n 14 days ol receipt and we will ar range the return of the hardware 
product and !he cheerful refund of your money (less shippmy) . All original 
ma1er1als must be 1ntac1 and undamaged as well as the original shipping 
container This oiler does not apply to sof1ware Defective sohware will 
be replaced No other soflware warra nty applies Prices and specif1ca· 
lions are subJCCI to change without notice 

r.ti{WI(!] nfJ 
Redbird Airpon Hangar #8 • P.O. Box 764246 • Dallas. Texas 75376 
· TELEX· 882761 • FAX· 214·337-4981 · SERVICE: 214·337·4346 

1986 ~i Aerocomp All riqm:; reservll(] 
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Random File Access: 

Reaching for the Record 


My last two columns have focused 
on the proper handling of disk 

files, both sequential and random. I've 
told you how to open them, how to put 
records into them, and how to manage 
space In them most effectively. This 
month, I'll conclude my series on disk files 
with a discussion of random-file access. 

To retrieve records from a random file, 
you can write programs using one of four 
methods: access by record number, ac
cess by hashed index, access by binary 
search, and access by binary-tree (B
tree) Index. The first method Is the sim
plest: The program asks the operator for 
the record number It should retrieve. If 
the file doesn't contain many records, 
and if the records are in an order that's 
easy for the operator to remember, then 
this method of retrieving records Is as 
efficient and effective as any other. 

Hashing Routines 
No matter which access method a pro

gram employs, the computer needs a 
number In order to-retrieve a record . 
Computer operators, however, are more 
likely to remember a key Item than a rec
ord number. For that reason, many pro
grammers prefer hashing, which con
verts easy-to-remember key Items Into 
record numbers. 

A simple hashing method Is to add the 
ASCII values of each character In a key 
Item. Suppose, for example, that the key 
Is always exactly five characters long. If 
the key field contains ~mly uppercase let
ters, the smallest value the hashing rou
tine might return Is the value for the key 
"AAAAA." Adding the ASCII values of 
these characters (65 x 5) gives you the 
number 325. The largest value the rou
tine could return would be for the key 
"ZZZZZ" (91 x 5 = 455). To make sure 
records started with the number 1, 
you'd subtract 324 from whatever num
ber the routine returned. 

This hashing method supplies unique 
numbers for 131 records. When the op

1;;;:7/1~-11// 

tine supplies the record number for that 
key. Simple, right? Unfortunately, all 
hashing-based record-retrieval methods, 
Including this one, have problems. 

One problem Is that a record with the 
key ''AAAAZ' ' will return the same 
value as those with the keys "AAAZA," 
"AAZAA," "AZAAA," and "ZAAAA." 
The same Is true ofrecords with the keys 
"BAAYA," "CAAXA," and so on. This is 
known as a collision. Programs must 
provide means of handling collisions, or 
they must be constructed in a way that 
makes collisions Impossible. The latter 
can be done, but it's often only practical 
If you know each key value In advance. 

Another problem is that the number of 
records returned by the hashing method 
won't (and often shouldn't) correspond 
exactly with the number of records in the 
data file. In fact, the precise number of 
records to be stored usually Isn't known 
In advance . The method I described 
above could return 131 numbers, but 
what if you want to store 200 records? 

A third problem has to do with the rec
ord numbers themselves. For example, 

Routine Fixes 
Now that I've told you what's wrong 

with hashing, I'll give you the good 
news. Solutions exist to all three prob
lems. For handling collisions, you have 
the following choices: You can create an 
"overflow" area, you can employ an
other hashing method, or you can con
duct a systematic search for space. 

The purpose behind overflow areas is 
to give programs alternate areas to 
search for records whose hash keys col
lide. The program writes the records to 
a specific area, which needn't be In the 
same file. If the operator asks for a record 
and the program finds another record at 
the numbered position, It searches the 
overflow area for the correct record. 

The second solution for handling col
lisions-employing another hashing 
method-is a matter of providing a dif
ferent algorithm or a different key value 
for the same algorithm. Using the pre
vious example, you could obtain a differ
ent key by replacing the lowest letter in 
the key with the letter "Z." This would 
allow an overflow area for a maximum of 

erator types In the key, the hashing rou-

System Requirements 

All Systems 

what happens If you're entering the first 
record, and the routine returns a record 
value of99? You often can't write record 
99 unless you've already written records 
1 through 98. That means you might 
have to prewrlte every record in the file 
before you can write even one of them. 

five collisions per position, which proba
bly isn't enough under most circumstan
ces. In other words, using a different 
algorithm won't prevent all collisions. 

The third solution-performing a sys
tematic search for space-can be han
dled in a number of ways, but the easiest 
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15WAYSTO 

GEJTHEMOST 

FROM YOUR MODEL Ill 


Here are 15 applications and utilities, selected from dozens 
published in 80 Micro. They're designed for a wide range of 
business, home and personal use. "The Best of the Model Ill" 
features our most popular programs, complete and ready-to-run. 
You get ALL 15 programs for just $21.45, complete with on-disk 
documentation. 

Now you can enjoy 80 Micrds best. Add to your personal 
Model Ill repertoire with this exclusive software collection, created 
specifically for your machine, INCLUDING: 

SINGLE STEP • Machine language debugging aid which lets you 
single-step through Basic programs, display and change variables, and 
change the screen at any point during execution. 

SPELLING CHECKER • Check the spelling on any ASCII file. You 
build your own dictionary as you check files. 

THE HINRICHS WORD PROCESSOR • Word processor lets you in
clude graphics in the text, inserts data from a separate file; shifts words 
between lines of a selected block of text for tne best frt; deletes a 
block of lines; edits; formats; inserts; justifies; moves blocks; search 
and replaces; and has a help function. 

EXECUTION INTERPRETER • Interprets an execution file which you 
have written in ASCII. It will execute a group of DOS commands with 
a single command line; accept up to nine parameters when executing 
the file; display messages during execution; temporarily suspend exe
cution for user intervention, and pass data to a program or conditionally 
execute commands in a file. 

SOFTWARE PRINTER SPOOLER• Temporarily stores all text in a 
disk file, and sends it to the printer as the printer buffer empties. 
Meanwhile you can be running other programs. 

TERMINAL • Machine-language terminal program which will send and 
receive regular and compressed ASCII test and /CMD machine-lan
guage files. It loads disk files from, and saves and verifies downloads 
through, a 34K buffer. Includes an auto-dial interface. 

PC BOARDS • Design a printed circuit board on your screen, then 
make a full-scale template from the printout. 

~--------------------~ 
DISK TIMER • Measures your disk drive speed and displays it on an 
easy-to-read chart. 

, PROJECT MINDER • Keeps track of the amount of time each employee 
spends on a particular assignment and totals the time all employees 
spend on any one project. It computes the approximate personnel cost 
of a project and can track several projects simultaneously. 

EASYDATA • 200-record, memory-resident database manager. You 
can create, extend, edit, search, print, display, format and sort files 
or selected records. New improved version. 

NOVACALC • Full-featured, menu-driven Basic spreadsheet which 
includes a rapid-entry mode to let you enter information without 
waiting for recalculation. It totals and averages a series of cells and 
has a built-in four-function calculator that lets you make calculations 
before entering the results in the spreadsheet. Accepts label, numeric, 
and formula entries up to 12 characters. 

GRAPHICS • A full-screen graphics editor which lets you draw lines 
and circles; mix different backgrounds into a single design; create 
mirror-image, upside-down, or rotated displays; and switch the video 
from standard format to reverse and back. You can store part of a 
screen and redisplay it anywhere you want and store screens on 
disk for inclusion in Basic or Machine-language programs. 

PATCHMAKER • Build a library of patches and select the patches 
you wish to install. Over two dozen patches included. 

BLANKER • Blanks out the screen so you can input confidential 
material such as passwords without worrying about onlookers. 

COMMANDO • Builds macros that let you set program parameters 
with a single command and customize DOS commands. 

Any one of these top rated programs would be well worth the 
low cost of this collection. But you get them ALL for only $21.45! 
Act now to get more out of every minute you spend at your 
computer. Unlock the full power of your Model Ill for business, 
home management, or just plain enjoyment. 

YES! I want to get "The Best of the Model 111" working for me! Please I 
send me "The Best of the Model 111" on disk for just $21.45 * 

D Payment enclosed D VISA D AMEX D MC 

l~~~~~~~~~~I 
Card # Exp. Date 

I Signature 

I Name 

Address 

State Zip 

• Price inciudes postage and handling. Foraign airmail, please add US $1 .90 each. 
' ' Model Ill is a registered trademark of Radio Shack, a divi~on of Tandy Corporation. 

"The Best of the Model Ill" is available on disk only. 10-86E 
~ Return the coupon, or 'Z' CALL TOLL FREE Mall to: Load 80 • Elm Street • Peterborough, NH 03458 

1-800-258-5473 (In NH, dial 1-924-9471) 



~RT OF PROGRAMMING 


is to search for the next available slot. 
Most microcomputers are about 10 
times faster at reading sequentially than 
they are at skipping around in a file. In 
effect, this method creates an overflow 
area equal to all the unallocated space in 
the file. You must make sure, however, 
that the file has enough space to hold all 
conceivable records. Also, if the file be
comes very full, at least some records 
will be far out of position, and record ac
cess will be slowed. 

The problem of hashing-routine num
bers not corresponding with the number 
ofrecords in a data file is easier to fix. Ifthe 
hashing method returns only 131 record 
positions, you can multiply by a propor
tion that gives the number ofslots desired. 
For 200, you'd multiply by 200/131 and 
round to the nearest whole number. 

The easiest way to handle the third 
problem is to write all records with a pre
determined pattern that tells the pro
gram "blank record here." A more 
sophisticated method is to use an index 
file. which contains a pointer to the rec
ord at the position returned by the hash
ing routine. You could add data in sequen
tial order, and the data-file space wouldn't 
need to be prewritten. Instead, the index 
file would be. 

This sounds fancy, but it really isn't. 
Suppose the hashing routine returned a 
value of 99, and you want to write the 
first record in the data file. The program 
looks at record 99 in the index and finds 
that no previous record occupies that po
sition. It then puts the value 1 in the index 
file at position 99 and writes the record 
in the data file at record number 1. 

To retrieve the record, the program calls 
the hashing algorithm, which returns the 
value 99. Then it looks at position 99 in 
the index, reads the value 1, then reads 
record number 1, and compares the key 
value to the search key. Since it 
matches, the record can be displayed. 

Hashing techniques offer two distinct 
advantages: speed and lack of file main
tenance. You never have to sort or reor
ganize the data file, and a good hashing 
algorithm can find most records in only 
two disk accesses-one to read the index 
and one to retrieve the record. The most 
difficult job is picking the correct hash
ing algorithm. One disadvantage of hash
ing is that the records in the file are gen
erally not in sorted order. Retrieving the 
previous or next record by key value is, 
therefore, impossible. 

Binary Searches 
The third file-access method-a binary 

search-finds a record by selectively halv
ing the record interval to be searched. 
For this method to work correctly, the 
records must be in sorted order. 

Suppose you want to find a record 

with the key "Bruce" in a file containing 
100 records. First, you must determine 

.whether the record is in the top or bot
tom half of the file . Let's say you look 
at record number 50, which is keyed 
"Maria." If the records are sorted alpha
betically, then "Bruce" must be among 
records 1-49. Suppose you next look at 
record number 25, which has the key 
"Duane." Your search area then be
comes records 1-24. 

You would next look at record number 
12. If its key turned out to be "Brian," 
your search area would become records 
13-24. You'dnextcheckrecord 18[(13 + 
24)/2]. Say the key value is "Carol." The 
search area then becomes record num
bers 13-17, and the next record to exam
ine is 15 [(13 + 17)/2)]. Even if the key 
value of record 15 is "Bruce," you're still 
not done. You ought to check records 14 
and 13, as well as 16 and 17, to see ifthere 
are any more occurrences of "Bruce." 

In general, a binary search requires, at 
most, log2(N) record reads (rounded up) to 
find a particular record in a file of N rec
ords. In a 100-record file, no more than 
seven reads are required to find a record 
or to determine if the record isn't present. 

The chief advantage of a binary search 
isthatyoucanalwaysretrievethenextand 
previous records (sorted alphabetically). 
The main disadvantage is that for the 
search to be efficient, the file must be 
sorted. If you haven't sorted the file re
cently, new records will be out of order and 
you will have to search them individually. 

B-Tree Indexes 
B-trees provide all the advantages of a 

binary search without the need for sort
ing when you add or delete records. Rec
ords must be indexed, but you deliber
ately create a B-tree index with holes 
where additional indexes or pointers can 
be inserted. 

Several methods exist for using B
trees. I'll describe a basic approach us
ing an index file of random records 
called blocks. Each block contains point
ers, as well as space for adding new ones. 
When a block becomes full, it splits. The 
pointers in the upper half then migrate 
to the new block, while those in the 
lower half stay with the old. 

The old block may contain another 
pointer in a special position that tells the 
program using the B-tree that the next 
block of pointers can be found in block 
number N. Thus, the block of pointers 
form what is called a "linked list." If the 
blocks also contain an index to the pre
vious block. the list is " doubly linked." 
Alternatively, when a block splits, the 
whole index file beginning with the next 
block could slide up one position. The 
new block could then be inserted in the 
open position thus created. 

On most microcomputers, a typical 
file contains several-thousand records. 
Since the index file might contain 100 or 
more pointers per block, only 20 records 
need be moved, even if the first block is 
split. That takes only several seconds 
and should occur only once every 50 rec
ords or so. 

I prefer to use an index file with a block 
size of 512 or 1,024, and I split a block 
only when it is full. If I use integers for 
the data-file record numbers, then each 
block would contain pointers for 256 or 
512 records. Blocks would be moved, on 
average, every 128 or 256 times I added 
a new record. 

For most data files, a block size of 1,024 
means that no file would require more 
than 64 blocks for all possible pointers 
for a particular key. In fact, since few mi
crocomputer data bases contain more 
than 4,000 records, most data files re
quire only eight index blocks. 

The advantages of using B-trees are 
easily summarized: 
•The data file and the index file grow 
dynamically. 
•All records are always sorted on the 
keys used. 
•You can always find the next and the 
previous records. 
•No file maintenance is required. 
•Record access is relatively fast. 

The disadvantages are more subtle. I 
can name three: 
•To find a record, the program must 
skip through the data file, which is often 
slower than hashing and puts more wear 
on your drives. 
•Adding or deleting one record in a large 
file can mean moving a large number of 
index blocks, resulting in long delays. 
• B-trees are more complex pieces of 
code than hashing routines. They re
quire more memory and can be difficult 
to debug. 

Overall, I'll consider only two methods 
for retrieving records from a random file: 
hashing and B-trees. In the past, I used 
hashing almost exclusively. If an appli
cation required that the operator be able 
to retrieve the next or previous record, I 
used a B-tree. Recently, I used a B-tree in 
a spelling checker and found that to be 
an ideal application.• 

Bruce Tonkin is 
an independent 
software developer, 
industry critic, and 
author of The Crea.
tor data-base man
ager. You can reach 
him at 34069 
Hainesville Road, 
Round Lake, IL 
60073. 
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Circ le 250 on Reader Service card. 

We Always Off er: 
~Our 10 years of experience as an authorized sales center 

~ 
ll'LMcManus family owned and operated 

References in your area 
1000/o pure Tandy products 
Best possible warranty 

MrLowest discounted prices-call :We will MEET OR BEAT 
Mastercard, Visa, American Express 

v We always ~ freight and insurance 
11!'.1 Most items shipped Same Day UPS 

''World's largest independent authorized computer dealer.'' 

22511 Katy Fwy., Katy (Houston), Texas 77450 
(713) 392-0747 Telex 774132 



Give A Gift That 

Will Be Opened 


Every Month 

This Season, Give 80 Micro 


YES! ~wam-ThGiv;;~a~Rou~Gm.---
Please send an 80 Micro gift subscription to the person listed 

below. I'll pay $24.97 for 12 issues-a 48% savings. 


0 Payment Enclosed 0 Bill me after the holidays! 


Please make checks payable to 80 Micro. 


Name of Gift Recipient ___________ 


Address _______________ 


City ________State __Zip ___ 


My Name _________________ 


Address ________________ 


City ________ State __ Zip ___ 


Canada & Mexico $27.97, 1 year my, US funds drawn on US bank. 


Foreign &Jrlace $44.97, 1 year my, US funds drawn on US bank. Foreign Airmail, please irquire. 

All gitt subscriplions will begin with the first avrulable issue in 1987. 


66AB8 

Why give a present that will be opened 
just once when you can give one that will 
be opened year-round? You'll be remem
bered this season, and every season, 
when you send the perfect gift for Tandy 
users-an 80 Micro subscription . 

Month after month, 80 Micro will be a 
valuable, practical, and sometimes surpris
ing guidebook for the dedicated Tandy 
user. And for an incredibly low price, it of
fers more assistance and inspires more ef
ficiency than most peripherals and software 
packages. Just look at the benefits: 

• 	 Shop-at-home convenience with concise 
new product information. 

• 	 Answers to both common and unusual 

computing problems in "Feedback 
Loop". 

• 	 Thorough evaluations and quality ratings 
of the latest Tandy-compatible products. 

Plus, a variety of type-and-run program list
ings, up-to-the-minute industry trends, and 
much more. 
All in the only system-specific source on the 
market for TRS-80 users. 

All for just $24.97-12 issues at 480/o off 
the cover price. And you won't be billed until 
after the holidays. 

Send an All Seasons Greetings to someone 
special this season by returning the coupon, 
or by calling 1-800-258-5473. (In NH, dial 1
924-9471 .) 



PUBLIC WORKS /byBradford N. Dixon 

Public Utilities 


Over the years, one area of interest 
consistently ranks either first or 

second among 80 Micro readers: pro
gramming utilities. Programs that let 
the user look deep into the memory of 
his machine or scan the magnetic infor
mation stored on his disks are very pop
ular with TRS-80 users. This month's 
public-domain (PD) prizes are utilities. 
You can download them from 80 Micra's 
BBS (603-924-6985); UART settings are 
300/1,200 baud, 8-bit words, 1 stop bit, 
no parity. 

Two programs for the Model 4 and two 
for the Tandy 1000 are featured this 
month. The first Is David Goben's 
Utility4/CMD, a miniature Super Utility 
clone for the Model 4, while the second 
is a program from Chuck Harper called 
DSKCAT4/CMD . DSKCAT4 is a disk
file cataloging program that helps you 
organize your disks. The Tandy 1000 
programs are Membrain.EXE, a RAM
disk program submitted to the public 
domain by Dennis Lee, and ARC.COM, 
Systems Enhancements Associates' 
squeezing and archiving program for 
MS-DOS systems. 

Son of Super U 
David Goben's Utility4 is a machine

language program that lets you examine 
the information on a TRSDOS 6 .x disk 
and modify that information. Utility4 
does not have the extensive set of menus 
found in PowerSoft's Super Utility pro
gram for the Model 4, or many of the 
powerful disk-editing features of the 
commercial program, but as an inexpen
sive means of finding out how informa
tion is stored on your disks. Goben's 
program works nicely. 

The initial menu lists all the functions 
available to you . Options include dis
playing disk, cylinder, or file sectors. 
These options display the information at 
the sectors you specify and then let you 
page through neighboring sectors on the 
disk. where you can modify stored infor
mation if desired. 

Utility4 also lets you display specified 
portions of the main memory. copy in
formation to another disk by sector, or 
copy information by file. Utility4 has 
password encoding and decoding capa
bilities. as well. 

No documentation file accompanies 

Utility4, but if you have any experience 
using Debug or Super Utility, moving 
around through your disks with Utility4 
will come quite naturally. Model 4 own
ers who are new to disk editing will have 
to explore the options available. I rec
ommend using a backup disk for prac
tice sessions. 

Disk-File Dilemmas 
If you've had your Model 4 for any sig

nificant period of time, you probably 
have quite a collection of disks-in 
boxes, on shelves-with no easy way to 
tell what files are on each disk. The an
swer to all the disorganization is a cata
loging program that creates a volume of 
file names from each of your disks under 
a single name. 

Chuck Harper, a familiar name to those 
who look for quality PD software, wrote 
DSKCAT4/CMD for Model 4 owners who 
have more files and disks than they can 
remember. With DSKCAT4, you can cre
ate a single disk that contains the names 
of all the files you have on all your disks, 
each disk with its own catalog name. 
Then. as necessary. you can edit each 
catalog when you add or delete files to or 
from disks, display a disk's file catalog, 
and print that catalog. 

DSKCAT4 reads disks formatted un
der all versions of TRSDOS 6, TRSDOS 
1.3 in 40 or 80 tracks. all formats of 
LDOS 5.1.x, Radio Shack's CP/M Plus 

(CP/M 3.0). and Montezuma Micro's CP/M 
2.2. The two menu screens tell how the 
program works. All you do is line up 
those disks full of unknown files and let 
DSKCAT4 organize them for you. The 
lack ofa documentation file won't hinder 
the use of the program in the least. And 
once you've got all those files cataloged, 
you might find some long-lost PD trea
sures of your own. 

A Free RAM Disk 
One of the hottest PD programs for the 

Tandy 1000 these days is a RAM-disk 
utility from Dennis Lee called Mem
brain.EXE. Taking advantage of extra 
RAM in a Tandy 1000 with l 28K or 
more, Membrain creates a system file, 
Membrain.SYS, which is a DOS device 
driver for an emulated disk drive config
ured to your specifications. 

By including a Device command in the 
CONFIG.SYS file on your DOS disk to in
itialize Membrain.SYS, you can in
stantly add another disk drive to your 
system when you boot your Tandy 1000. 
The RAM drive works the same as a 
hardware drive with three exceptions. 
First, you don't have to format it. Sec
ond, you lose everything on the drive 
when you turn off the computer, so be 
sure to save what you need to keep. And 
third, the RAM drive is fast. 

Depending on the amount of RAM in 
your machine, you can configure the 
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Non-PD 
programs cannot 
be submitted to 
BBSes because 
the owners have 
not put them in 
the public 
domain. 

RAM disk to any size as long as there is 
64K or more memory left for the system. 
The default configuration of Membrain 
gives you an emulated 160K drive with 
512 bytes per sector and one sector per 
cluster. The default number of directory 
slots on the RAM disk is 64. 

Membrain is a fine example of the ele
gant programming you can find in the 
public domain. It is simple yet provides 
a service for MS-DOS users who might not 
otherwise take advantage of their ma
chines' RAM-disk capabilities. The pro
gram's documentation is short and easy 
to follow. Tandy 1000 owners with min
imally configured systems can use their 
machines In ways not possible otherwise 
without purchasing a second disk drive. 

Archive Adventures 
System Enhancement Associates of 

Wayne, NJ, has placed version 5.1 of 
their MS-DOS file-archiving program, 
ARC.COM, in the public domain as a 
freeware program. It is well worth add
ing to your Tandy 1000 collection of 
disk-file utilities . Though ARC works 
much the same as LU4, which I featured 
last month for Model 4 owners, it in
cludes a variety of options not available 
in many other archiving programs. 

As a programming utility. ARC creates 
and maintains an archive of disk files 
collected as one file in such a way that 
you can recover individual files intact at 
a later time. But ARC differs from other 
archiving programs and library utilities 
because it automatically compresses the 
files being archived. The resulting ar
chive takes up a minimum amount of 
disk space. 

ARC provides functions that add files 
to an archive, move files between ar
chives, update files in an archive, delete 
archive files. extract files from an ar
chive, run files from an archive, and 
more. The program even has an option 
that encrypts the information in an ar
chive, making it less readable than it ap
pears in its compressed state and thus 
more secure from snooping. 

Included on most bulletin-board sys-

terns (BBSes) that have ARC.COM is an 
extensive documentation file and a 
shorter instructional file for people al
ready familiar with archiving programs. 
Readers who want to obtain the most up
to-date version of the program can order 
It from System Enhancement Asso
ciates, 21 New St., Wayne, NJ 07470, for 
$50 including the extensive printed 
documentation. 

A Word to the Wise 
With the deadline for the 80 Micro 

Disk Swap now passed and our coffers of 
PD programs nearly full, it's a good time 
to point out one of the most common 
problems with swapping program disks. 
Some programs submitted to BBSes or 
to PD libraries are not actually public
domain software. Several times during 
the disk swap. copyrighted and non-PD 
programs turned up on the disks sub
mitted to the swap. Programs like these 
cannot be swapped or submitted to 
BBSes because the owners have not put 
them in the public domain. 

How do you tell what is not a PD pro~ 
gram? First, any program that has been 
published by a magazine is not a PD pro
gram. By buying the magazine, you pur
chase the right to use the programs 
therein for your own use and not for pub
lic distribution. The same rule applies 
when you purchase a disk or tape of pro
grams from a publication. 

Be suspicious of supposedly PD pro
grams that appear to be too good to be 
true. If you can, break into the program 
and look at the code for copyright no
tices or statements that put the program 
into the public domain. And when writing 
programs that you want to make available 
to the public, put in a comment line stat
ing that you are doing just that. 

The PD software network extends the 
useful life of your computer after manu
facturer support ends and new sources 
of commercial software dry up. But the 
harm done by putting nonpublic pro
grams into the public domain damages 
the credibility of the system. Scrutinize 
the programs you upload and download, 
and if you find programs that are not in 
the public domain, notify the sysop of 
the BBS where you found them.• 

Bradford N. Dixon 
is an 80 Micro tech
nical writer and 
telecommunications 
enthusiast. You 
can contact him via 
80 Micro 's bulletin
board system or at 
80 Micro, 80 Pine 
St., Peterborough, 
NH03458. 

Perfect Disguise 
My August 1986 article, "Disguise 

Your Data" (p. 48), contains a typograph
ical error in line 510 of the Program List
ing. The complete line should read: 

510 	PRINT·· 1. View key number for a specific 
date": PRINT "'2. View ALL key num
bers.. : PRINT ..3. Write 1 year's worth of 
key numbers to a disk ftle": PRINT 

I hope this helps anyone having prob
lems with the incorrect version. (Tom 
Higginbotham, Fort Worth, TX) 

Filekeeping Fix 
A reader has pointed out an error in 

line 120 of Filekeep. my program ap
pearing in the August 1986 80 Micro 
("Good Filekeeping," p. 60). 

The correct line should read: 

120 IF S4LSB>255 THEN S4LSB=S4LSB
256:S4MSB = S4MSB + 1 

In addition, you must change the 
PRINT# statement in lines 900 and 910 
to WRITE#, and the semicolon in 910 to 
a comma. This will cause a later screen 
display to print the DKl and DK2 vari
ables properly. Otherwise. the two vari
ables could be read in and later printed 
as one variable because of the method 
with which they were saved. 

Readers using TRSDOS 6.02 .xx 
might want to use CAT instead of DIR in 
line 1720. (David L . Kuzminski, Peters
burg, VA) 

Plus and Minus 
Roger Alford's June 1985 Project 80 

column (Power Play : Building Single 
and Dual Power Supplies, p. 90) contains 
an error in the schematics for the + 5
and - 5-volt power supplies. The 7805 is 
a positive regulator, while the 7905 is a 
negative one. (David C. Valenti, Ocean 
Springs, MS) 

No Hits, No Runs, One Error 
Roger Alford's May 1986 Project 80 col

umn (Ports Illustrated, p. 66) contained an 
error in Fig. 4. Since a differential re
ceiver adds signals - A and - B algebra
ically, common mode noise is sub
tracted. Your sketch shows noise as both 
plus and minus spikes, which would add 
instead. The spikes should be facing in 
the same direction to cancel each other. 
(W.R. Beer, Keyboard Products Co.) 
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Circle 81 on Reader Service card. 

You've Cot 

~t TOT'l~~'"~CCESS 
TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAY! 

QUALITY DISK DRIVES 
These drives are complete with power supply, cover and 
external drive connector. For TRS-80 Model I, Ill , 4, IBM 
PC and others. All drives are Double Density and step at 
6ms or less. SS means single head, OS is double head. 
Specify white or silver color cover for no additional charge 
or my beautiful new Stainless Steel cover for only $9 ad 
ditional. Add $5 per drive shipping unless otherwi se spec
ified. All drives have a one year warranty on parts and 
labor. Bare drives, that is, just the drives themselves are 
also available for those o f you who don't need or want one 
of my power supplies. 

COMPLETE 3.5" - 5.25" - 8" 
DISK DRIVES 

1ea . 40tk OS TEAC FD-35B in a dual case. . . 157 

2ea . 40tk OS TEAC FD-35B in a dual case .. .. .... 255 

lea. 80tk OS TEAC FD-35F in a dual case. 177 

2ea. 80tk OS TEAC FD-35F in a dual case ........ 285 


40tk SS Tandon TM 100-1 . .. . .... $ 147 

40tk DS Tandon TM100-2 . . . . . . 157 


1 ea. 40tk SS TEAC FD-55A in dual case . . .. . $ 127 

2ea. 40tk SS TEAC FD-55A in dual case . ... .... . . 217 

lea. 40tk DS TEAC FD-55B in dual case . . . . .. .. . 137 

2ea . 40tk OS TEAC FD-55B in dual case .. ... .. . .. 257 

1 ea. 80tk DS TEAC FD-55F in dual case . . ... 157 

2ea . 80tk DS TEAC FD-55F in dual case . . .. . 277 


Add SIO S&H per case lor 1hese 8.. drives. . 

2ea . SS TM848-1E "s in dual case w ith fan . . . $ 647 

2ea . OS TM848-2E"s in dual case w ith fan . 

BARE 5.25" & 8" DISK DRIVES 
Add S4 sh1pp1 f1J per drive. 

40tk SS. Full Size, Tandon TM 100-1 

40tk OS, Full Size , Tandon TM100-2 

40tk SS. Half-High, TEAC FD55-A 

40tk OS, Half-High, TEAC FD55-B . 

80tk DS. Half-High, TEAC FD55-F . 

8.. SS , Thinline . Tandon TM848-1 E . 

8'" DS. Thinline, Tandon TM848-2E . 


TRS-80 MODEL 111/4 
DISK DRIVE KITS 
Add SB sh1pp1f1J per k11 . 

Internal drive kit complete with di sk controller, 

power supply, mounting brackets. cables and all 

hardware plus step-by-step instructions. This kit 

contains everything you need (except the Disk Op

erating System, drive and a screwdriver) to con

vert your cassette Model Ill or 4 to fast reliable 

disk operation. Don 't confuse this quality kit with 

the high-priced ripoffs. Thousands of satisfied 

customers cannot be wrong . You can join them for 

only .. . ........ . ........... . ... . ....... . .. . . . $ 189 

Same as above but with 1-40tk SS drive .....289 

Same as above but with 2-40tk SS drives . .388 


TRS-80 MODEL I 

DOUBLE DENSITY CONTROLLERS 

Add SJ shipping. 

Aerocomp ..DOC.. Really the best by test. . $ 99 

Aerocomp ..ooc· wi th LOOS . ... 159 

Aerocomp ..DOC.. with NEW DOS 80-v2 .0 . 

OTHER DRIVE GOODIES 
Add S1 shrpp1 f1J. 

TRSDOS 1.3 Di sk & Manual for Model Ill . 
TRSDOS 2 .3 Di sk & Manual for M ode l I . . 
TRSDOS 6 .x Disk & Manual fo r M odel 4 

LOOS for the Model I or Ill . . 

NEWDOS 80 v2 .0 for the Model I or 111 

2-drive cable for M odel 1/ 111 / 4 . . 

2-drive external cable for IBM PC 
4-drive cable for Model I 

Extender cable. T long . 

5 .25" power supply & encl. . w hite or silver 
Sainless Steel Covers 
8 .. pow er supply . fan & enclosure. beige . 

. .697 


. . .. . $ 99 

. .. 11 9 


99 

. . .. 109 


..... 129 

. ... 259 

. . . . 333 


. . 179 


. $ 24 

. . 24 

. 34 

. 69 

99 

24 


. . 40 

. 34 

. 9 

59 

1 2 
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ROSE GETS RIGHT! 

NOW---ROSE'S 

MOD 4 CP/M 


$69 Complete with Manual 

Rose has latched onto this slick version of CP/M 2 .2 that allows you to 
run most of your favorite CP/M programs with ease. It even lets you read 
and write other manufacturers ' disk: formats . What could be nicer? They 
are in stock ready for you to use and enjoy . 

TRS-80 SPECIAL EQUIPMENT 
12"" Green Comp. Monitor. Add $ 10 for TTL . . 89 

12"" A mber Comp. Monitor. Add $ 10 for TTL. . 84 

16!< 200 nsec RA M Guaranteed 1 year(8 chips) . 9 

64K 200 nsec RA M Guaranteed 1 year(8 chipsl . . 19 

64K RAM plus Genuine PA L for Model 4 . 29 

2 56K 150 nsec RA M 1 yr guarantee (8 chips) 39 


M EDIA & SUPPLIES 
5.. Disketles SSDD. Lifetime Guarantee . 10pk ....$ 16 

5.. Di sketles DSDD. Lifetime Guarantee. 1Opk . . 19 

5.. Flipsort . holds 75 Disket1e.s. . 16 


.8 .. Disketles SSDD, Lifetime Guarantee . 10pk ..... 24 

8.. Disketled DSDD, Lifetime Guarantee. 1 Opk .. . .. 29 

8.. Flipsort. ho lds 50 Disketles . . ... . . 22 

5.25.. or 8' " Head Cleaning Kit. . .... 9 

Lener Size 20 lb. Tractor Paper, 2900 sheets . . 25 


SPECIAL SOFTWARE DEALS ~h~iP7~ 
WordS ta r~ 3.3 (Specifv MM or R/S format) ... : .. $ 195 

Mai1Merg9 , SpellStarS , Starindex9 , all 3 for just ..... 99 

WordStar Pro fessional (Above 4 Progams) . 275 

DataSta r ~ Data Entry & Retrieval . . 125 

ReportStar9 Report Generator . . . . . . . . . . . . . . . 105 

lnfoStar9 Advanced DBM S (Above 2 Programs) . . . 195 

dBASE 119 Complete With Disk Tutorial. . . . 345 

Super Util ity Plus 3.2 by Kim Wat1 . . . 59 

CP/M 2.2 for Model 4 by Monte Zuma . . . . ...... 169 

Turbo PASCA L by Bor Land. Requires CP/M . . 44 

Turbo Toolbox by Bor Land . . . ..... 45 

Turbo TUTOR by Bor Land. . . 35 

Pick les & Trout CP/M 2.2m for the Model 

2-1 2-16. Floppy Version . . . . ... . ... 179 

Same thing but the Radio Shack Hard Disk . . .. . .. 219 


CP/M & 80 COLUMN 
for your MODEL Ill 
No need to buy a new computer when you 
can use the Holmes VID-80 modification 
and get CP/M 2.2, 64K RAM and 80 column 
video. This kit is easy to install and requires 
no soldering . Even a dolt like you can can 
end up with a complete 64K CP/M com
puter with an 80 column screen that is still 
able to run all your existing Model Ill soft
ware . For the first time you will be able to 
use CP/M programs that normal people do, 
such as dBASE II and WordStar. The regular 
price of this kit is $524. Now Rose will get 
you going for only . . .. ":~d .$5 .s.h.i ~prng .. . $ 299 
I'll ship you the Holmes deal above PLUS 

WordStar 3.3 installed , complete with orig

nal manuals ready to run for only . . . . $ 399 


ORDER NOW! 

TOLL-FREE 


800-527-3582 
Orders Only Please 

Call in your order or write to us at the address 
below . Texas residents call us at 214-337-4346 
and deduct $2 .00 from your order but you 
should remind me 'cause sometimes I forget . If 
you need technical information or service please 
call the Texas number as the Toll Free lines are 
just for orders only . Prices are subject to change 
without notice and are mail order only. I accept 
AMERICAN EXPRESS, MASTERCARD and VISA 
and I will not charge your card until I ship your 
goodies . You can send a check or a money 
order. I also accept COD orders but they require 
cash or a cashier's check upon delivery . If 
shipping charges are not shown please call for 
the correct amount. Add $5 .00 handling charge 
if your order is less than $50.00. Shipping 
charges quoted in this ad are for the lower 48 
states only. Orders to Canadian address add 
$20 .00 to pay for doing all those papers for 
customs. Texans add State Sales tax . No ta x 
collected on shipments outside of Texas. Be 
sure you know what you are buying. 
SOFTWARE IS SOLD ON A REPLACEMENT 
BASIS ONLY - NO REFUNDS. If it is defective 
call us for instructions . Please order from me 
now---1 need the money and I will not jack you 
around . I reserve the right to charge up to a ten 
percent restocking charge if you jack me around . 
All merchandise carries the original manufac
turers ' warranty and all repairs or adjustments 
will be made by the manufacturer or his 
designated representative . 

Nl!XT DAY SHIPMENT of Goods in Stock. 

TOTAL ACCESS 
P.O. Box 790276 

Dallas, Texas 75379 

214-337-4346 




I THE NEXT STEP I by Hardin Brothers 

The Mod 4 Goes to Math Class 


T he Model 4's Z80 CPU has only 
limited arithmetic abilities. It can 

add and subtract 8- and 16-bit values, 
compare two 8-bit values, and handle 8
bit binary-coded decimal (BCD) arith
metic, but not much more. (See the May 
1984 The Next Step, p. 192, for an expla
nation of BCD arithmetic.) TRSDOS 6 
has four arithmetic supervisory calls 
(SVCs) that add some arithmetic capa
bilities. Your programs can call SVCs to 
multiply or divide two 8-blt values or an 
8-bit value by a 16-bit value. 

Arithmetic based on 8-bit bytes and 
16-bit words Is useful for system-level 
programming that is mostly concerned 
with c.alculating memory addresses, 
disk sector numbers, and the like. How
ever, the real world seldom cooperates 
with programmers by limiting the num
bers about which humans are concerned 
to Integers between zero and 255 or zero 
and 65,535. 

If you're writing a program that needs 
to handle numbers outside these ranges 
or needs to work with real numbers, you 
have three choices. The first is to change 
languages and use the floating-point 
routines in Basic, C, or Pascal. The sec
ond is to create a library of Z80 floating
point or BCD routines to handle the arith
metic. The third choice, and the one I 
want to discuss this month, is to perform 
some simple conversions and work with 
extended-length Integer arithmetic. 

Long Integers 
One byte can represent values be

tween zero and 255; 2 bytes are suffi
cient for representing values up to 
65,535. Ifyou Increase the storage avail
able for a value to 4 bytes, you can rep
resent any number between zero and 
4,294,967,296. And 8 bytes can hold 
values up to nearly 20 quintillion (l.8El9 
hexadecimal). Clearly, ifyou create arith-

IBDI 

System Requirements 

Model 4/4P/4D 

Editor/assembler 


Table 1. Binary multiplication. 

Normal long multiplication: In the computer: 

Multiplicand: lOllO 000010110 
Multiplier: lOOll 000010010 

Partial 10110 000010110 
products: 10110 000101100 

10110 101100000 
Product: 110100010 110100010 

Calculation algorithm: 

Setup: Multiplier: lOOll Carry flag: 0 
Multiplicand: 000010110 
Result: 000000000 

Iteration 1: 

Shift multiplier right: 01001 
Carry flag set, add multiplicand to result: 

Multiplicand: 000010110 
Result: 000010110 

Now shift multiplicand left: 
Multiplicand: 000101100 

Carry flag: 1 

(first partial product) 

Iteration 2: 
Shift multiplier right: 00100 Carry flag: 1 
Carry flag set, add multiplicand to result: 

Former result: 000010110 
Multiplicand: 000101100 (second partial product) 

Table I continued 
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Integer 
arithmetic isn't 
subject to the 
round-off errors 
that plague 
.floating-point 
routines. 

metic routines for multibyte values, you 
can manipulate astronomical numbers. 

At first, It seems that these large num
bers solve only half the problem, be
cause they are all still Integers. None of 
them can represent a value like $1.25. 
However, programmers who use lan
guages that do not support floating-point 
operations know how to use long inte
gers to advantage. 

When you're doing arithmetic with 
numbers representing money, you al
most always think In terms of dollars. A 
cent is written as 1/100 of a dollar, re
quiring a decimal point. But If you 
change your focus, it's just as easy to 
think of $1.25 as 125 cents. If you mul
tiply all money values by 100 before 
starting to work, you can deal with 
money values as Integers. Once you 
complete the calculations, you can con
vert the answer back to Its normal form. 

The same applies to most other float
ing-point values. Depending on the prob
lem, It is almost always possible to 
convert floating-point numbers Into 
large Integers, perform integer arithme
tic, then convert the answer back Into a 
real number. 

It Is much easier to write and under
stand multibyte-integer arithmetic rou
tines than floating-point routines. As an 
added bonus, integer arithmetic Is not 
subject to the round-off errors that inev
itably plague floating-point routines. 
However, you cannot easily scale some 
problems Into an extended-integer form, 
most notably problems Involving trigon
ometric functions. While you cannot use 
extended-integer arithmetic In all situa
tions, It Is a useful tool for many numeric 
applications. 

The Routines 
The Program Listing this month dem

onstrates addition, subtraction, multipli
cation, and division on multibyte inte
gers. It is not a complete program, but a 
collection of subroutines that handle the 
multibyte arithmetic. You can call these 
routines from any Assembly-language 
program and, with a little modification, 

Table 1 continued ' 

Result: 
Now shift multiplicand left: 

Multiplicand: 

Iteration 3: 
Shifj: multiplier right: 
Carry flag not set. 
Shift multiplicand left: 

Multiplicand: 

Iteration 4: 

Shift multiplier right: 
Carry flag not set. 
Shift multiplicand left: 

Multiplicand: 

Iteration 15: 

001000010 

001011000 

00010 Carry flag: 0 

010110000 

00001 Carry flag: 0 

101100000 

Shift multiplier right: 00000 Carry flag: 1 
Carry flag set, add multiplicand to result: 

Former result: 001000010 
Multiplicand: 01100000 (third partial product) 

Result: 110100010 
Now shift multiplicand left: 

Multiplicand: 001011000 

Final result: 110100010 

Table 2. Binary division. 

Normal long division: 

Divisor: 
10011 

10110 110100010 
lOllO 

100001 
lOllO 

lOllO 
lOllO 

Quotient 
Dividend 

0 Remainder 

Calculation algorithm: 

Setup: 
Quotient: 
Dividend: 
Divisor: 
Carry flag: 

xxxxxxxxx 
00000 110100010 
10l10 
0 

Iteration 1: Shift dividend left: 
Dividend: 00001 101000100 
Divisor: 10l10 

Compare divisor with left 5 bits of dividend: 
Carry flag: 1 

Complement carry flag and rotate quotient left: 

Iteration 2: 

Quotient: xxxxxxxx:O 

Shift dividend left: 

Dividend: 
· Divisor: 

00011 010001000 
lOllO 

Table 2 continued 

\ 
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from a program written in Basic. 
All the routines expect the multibyte 

integers to be in the same format: a string 
of bytes in memory with the most-signifi
cant value at the lowest memory address 
and the least-significant byte at the high
est address. Also, you call all the routines 
with the DE and HL register pairs pointing 
to (containing the address of) the multi
byte operands and with the C or BC regis
ter holding the length of the operands. 

Since the length of each operand 
must be held in a single register, It is im

possible to use these routines with op
erands that are more than 255 bytes or 
2,040 bits long. The multiplication and 
division routines are somewhat more 
limited: The total length of both their op
erands must be no more than 255 bytes. I 
doubt that this will present any impor
tant actual restrictions, since these rou
tines can still handle values that, ex
pressed in base 10, can be 38 digits long. 

All four routines return results in the 
same most-significant-to-least-signifi
cant format, with HL pointing to the re-

Table 2 continued 

Compare divisor with left 5 bits of dividend: 
Carry flag: 1 

Complement carry flag and rotate quotient left: 
Quotient: xxxxxxxOO 

Iteration 3: Shift dividend left: 

Dividend: 00110 100010000 
Divisor: 10110 

Compare divisor with left 5 bits of dividend: 
Carry flag: 1 

Complement carry flag and rotate quotient left: 
Quotient: xxxxxxOOO 

Iteration 4: Shift dividend left: 

Dividend: 01101 000100000 
Divisor: 10110 

Compare divisor with left 5 bits of dividend: 
Carry flag: 1 

Complement carry flag and rotate quotient left: 
Quotient: xxxxxOOOO 

Iteration 5: Shift dividend left: 

Dividend: 11010 001000000 
Divisor: 10110 

Compare divisor with left 5 bits of dividend: 
Carry flag: 0 

Subtract divisor from left 5 bits of dividend: 
Dividend: 00100 001000000 
Divisor: 10110 

Set carry flag and rotate quotient left: 
Quotient: xxxxOOOOl 

Iteration 6: Shift dividend left: 

Dividend: 01000 010000000 
Divisor: 10110 

Compare divisor with left 5 bits of dividend: 
Carry flag: 1 

Complement carry flag and rotate quotient left: 
Quotient: xxxOOOOlO 

Iteration 7: Shift dividend left: 

Dividend: 10000 100000000 
Divisor: 10110 

Compare divisor with left 5 bits of dividend: 
Carry flag: 1 

Complement carry flag and rotate quotient left: 
Quotient: xxOOOOlOO 

Table 2 contfnued 

sult and with the length of the result in 
the C register. The addition and subtrac
tion routines are self-contained: They 
need no extra buffer or work space. How
ever, the multiplication and division rou- . 
tines each require two buffers besides the 
original operands. All the routines destroy 
one or both of the original operands. 

The addition and subtraction routines 
are simple. Each of them handles the 
arithmetic in the same way that you 
were taught in elementary school. The 
routines start on the right, or least sig
nificant, side of the operands and add 
them together byte by byte toward the 
left, correctly handling any carry or bor
row as they go. In the case of a carry or 
borrow from the last byte, the routine 
will return with the carry flag set to in
dicate an overflow from the addition or 
underflow from a subtraction operation. 

The multiplication and division rou
tines are not much more complicated in 
theory. but the implementations are 
more confusing. They are based on the 
calculation methods taught in elemen
tary school for long division and long 
multiplication, but they also make use 
of the fact that binary numbers are writ
ten with l's and zeros only. 

To use the multiplication routine, you 
must correctly set up the two operands 
and the HL, DE, and BC registers. Also, 
the calling routine must provide two 
buffers. The first buffer, whose address 
is passed to the routine In the IX register, 
must be 1 byte longer than the two oper
ands together. This buffer will hold the fi
nal result. The second buffer must reside 
in memory immediately below one of the 
original operands (the one to which HL 
points). It Is essentially an extension of 
the multiplicand and will hold partial 
products as the answer is calculated. 

The multiplication routine begins by 
checking the multiplier's rightmost bit. If 
that bit is a 1, the multiplicand is added to 
the final product. Then the multiplicand 
is shifted to the left and the next bit of 
the multiplier is tested. The process re
peats for the total length, in bits, of the 
multiplier. If you look at Table 1 while 
studying the multiplication routine, the 
process should be easier to understand. 

The division routine also needs two 
extra buffers: one to hold the result and 
another as a work space. It uses the stan
dard long-division computational tech
nique: It tries to divide the divisor into 
the first bit of the dividend, then into the 
first 2 bits, the first 3 bits, and so on. 
Whenever a division Is possible, the rou
tine records a 1 in the result buffer and 
subtracts the divisor from a portion of 
the divlden'd. As part of each step, the 
routine multiplies the quotient by 2 and 
shifts another bit of the dividend into the 
working buffer (see Table 2). 
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Circle 78 on Reader Service card. 

USE THE BRAINSYOURTANDY 

WASN'T BORNWITH. 


Right at your fingertips 
in CompuServe's Tandy® 
Forums. 

Our Tandy forums involve thousands 
of Tandy users worldwide. These forums 
will show you just how easy it is to get 
the most from your Tandy computer. 

The Tandy Professional Forwn 
supports users of the larger Tandy 
computers, including the MS-DOS and 
XENIX operating systems, encompass
ing the largest spectrum of Tandy 
microcomputer users of any of our 
Tandy forums. 

The Model 100/Portables Forwn 
is for users of Tandy laptop computers, 
providing functionality and portability 
in one package. 

The Color Computer Forwn is for 
the dual personalities of the Tandy Color 
Computer, the perfect home computer 
and highly respected microcomputer. 

The OS-9 Forwn provides support 
to an international group of users linked 
by a common operating system. 

The LDOS/TRSDOS® Forwn 
supports users of the LOOS operating 
system for Tandy Model 1and 3 com
puters, as well as TRSDOS-6 users 
on the Tandy Model 4. 

Easy access to free software. 
• Download first-rate, non-commercial user
supported software and utility programs. 
• Take advantage of CompuServe's 
inexpensive weeknight and weekend rates 
(when forums are most active, and standard 
online charges are just JOC per minute). 
• Go online in most major metropolitan 
areas with a local phone call. 
• Receive a $25.00 Introductory Usage 
Credit when you purchase your CompuServe 
Subscription Kit. 

Information you simply can't find 
anywhere else. 

Use the Forum Message Board to 
exchange mail with fellow members. 
Join ongoing, real-time discussions 
in a Forum Conference. Scan Forum 
Data Libraries for free software, 
documentation and contributions 
from Tandy enthusiasts. 

Enjoy other useful services too, like 
electronic editions of your favorite maga
zines, newsletters and articles, including 
the Tandy Corporate Newsletter, TCBUG 
(the Tandy Computer Business Users 
Group), and the Fort Worth Computer 
Chronicles. 

All you need is your Tandy computer 
and a modem ... or almost any other 
personal computer. 

To buy your CompuServe Subscrip
tion Kit, see your nearest computer 
dealer. Suggested retail price is $39.95. 
To receive our free brochure, or to order 
direct, call 800-848-8199 (in Ohio, call 
614-457-0802). If you're already a 
CompuServe subscriber, just type GO 
TANDYNET at any ! prompt and see 
what you've been missing. 

ContpuServe® 

Information Services, P.O. Box 20212 
5000 Arlington Centre Blvd., Columbus, Ohio 43220 

800-848-8199 
In Ohio, call 614-457-0802 
An H&R Block Company 



The multiplication and division rou
tines need the help of some auxiliary sub
routines. The final three routines in the 
Listing are extended-integer shifts and a 
multibyte comparison operation. All 
three utility routines are simple and the 
listings should make their operation clear. 
It would be easy to implement other 
kinds ofmultibyte shift operations if you 
need them for your own programs. 

Building a Calculator 
It would not be difficult to expand on 

these routines and build a multibyte cal
culator program, but I do not have the 
space in this column to do so. At first, 
the process of translating between ASCII 
decimal numbers and the multibyte bi
nary numbers that these routines re 
quire might seem difficult, but you can 
use the routines themselves to help you. 

To translate from an ASCII string to 
binary form, you need to write a pro
gram that can read the ASCII string from 
a buffer. It must move through the buffer 
from left to right until it finds a byte that 
is not an ASCII digit. Each time it picks 
up a digit, it must multiply the value in 
a result buffer by IO, then add the value 
of the digit to the result buffer. 

To translate from a multibyte binary 
value back to ASCII, you need to reverse 
the process. First, clear a result buffer to 
all ASCII spaces. Divide the binary value 
by 10, translate the remainder into an 
ASCII digit, and place that digit to the left 
of the digits already in the output buffer. 
The process then repeats until the bi
nary value has been reduced to zero. 

Short routines like those in the List
ing make excellent additions to a library. 
You can keep such a library in source
code form inside a partitioned data set if 
you use EDAS/PRO-Create and the PDS 
utility from MISOSYS. 

If you use MRAS or MBO, you can as
semble the routines into relocatable ob
ject files, store them in a library, and link 
them into your own programs as you 
need them. As you build such source
code or object-code libraries, you'll find 
that you spend considerably less time 
developing new programs because you 
can reuse routines that you have already 
written and debugged.• 

Write Hardin 
Brothers at 280 N. 
Campus Ave. , Up
land , CA 91 786 . 
Enclose a stamped, 
self-addressed en
velope for a reply. 
You can also con
tact Hardin on 
CompuServe 's WE
SIG (PCS-117). 

Table 2 continued 

Iteration 8: Shift dividend left: 
Dividend: 00001 000000000 
Carry flag: 1 
Divisor: IOllO 

Carry flag is set so subtract divisor from left 5 bits of dividend: 
Dividend: 0IO11 ooooooooO 
Divisor: lOllO 

Set carry flag and rotate quotient left: 

Quotient: x00001001 


Iteration 9: Shift dividend left: 
Dividend: IOl IO 000000000 
Divisor: IOllO 

Compare divisor with left 5 bits of dividend: 
Carry flag: o 

Subtract divisor from left 5 bits of dividend: 
Dividend: 00000 000000000 
Divisor: IOllO 

Set carry flag and rotate quotient left: 
Quotient: 0000100ll 
Remainder: 00000 (left 5 bits of dividend) 

Program Listing. Multtbyte arithmetic routines. 

00100 ;Program Listing. Mu·ltibyte arithmetic routines. 
00110 ;=====================~=====================~==~=====:====== 
00120 Multibyte Arithmetic Routines 
00130 ;=========================================================== 
00 140 
00150 
00160 Multi-Byte Addition Rout ine 
00170 
00180 Entry: HL ==> Operand 1 
00190 DE ==> Operand 2 
00200 C = Number of bytes in each operand 
00210 
00220 Return: HL ==> Result (opl + op2)
00230 C = Number of bytes in result 
00240 CF set if overflow 
00250 Operand 1 destroyed 
00260 Operand 2 un changed 
00270 
00280 Uses AF 
00290 ;--------------- -------- ---------------------------------- -- 
00300 
00310 

MADD EQU 
PUSH 

$ 
BC ;Save count 

00320 
00330 
00340 

LD 
ADD 
EX 

B, 0 
HL , BC 
DE,HL 

;BC holds count 
;HL ==> (LSB of opl) + 1 

00350 
00360 

ADD 
EX 

HL , BC 
DE,HL 

;HL ==> (L~B of op2 ) + 1 

00370 
00380 
00390 ; 

LD 
XOR 

B, C 
A 

;Both B and C have original count 
;Clear carry flag 

00400 
00410 
00420 
00430 
00440 
00450 
00460 
00470 

MADD$$ DEC 
DEC 
LD 
ADC 
LD 
DJ-NZ 
POP 
RET 

HL 
DE 
A, (DE) 
A, (HL) 
(HL) , A 
MADD$$ 
BC 

;Point to byte in op l 
;Point to byte in op2 
;Get byte from op2 
;Add byte from opl 
;Store result 
;Loop until done 
;Recover or iginal count 

00480 ;----------------------------------------------------------- 
00490 Multibyte Subtraction Routine 
00500 
00510 Entry: HL ==> Operand 1 
00520 DE ==> Operand 2 
00530 C = Number of bytes in each operand
00540 
00550 Return: HL ==> Result (opl - op2) 
00560 C = Number of bytes in result 
00570 CF set if underflow 
00580 Operand 1 destroyed
00590 Operand 2 unchanged
00600 
006 10 Uses AF 
00620 ;------------------ --------------------------------- 
00630 MSUB EQU $ 
00640 PUSH BC ;Save co unt 
00650 LO B,0 ;BC holds count 
00660 ADD HL , BC ;HL ==> (LSB of op l) + 1 
00670 EX DE,HL 
00680 ADD HL , BC ;HL ==> (LSB of op2) + 1 
00690 LD B,C ;Both B and C have original count 

Listing continued 
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Circle 82 on Reader Service card. 

BUILD YOUR OWN IBM CLONE 

OR BUY ONE OF OURS COMPLETE FOR LESS THAN A TANDY 1000 AND GET REAL 


IBM COMPATIBILITY PLUS A ONE YEAR WARRANTY *8 SLOTS 

*ACCEPTS FULL SIZE CARDS (Not the puny Model 1000 type) 

*COMPLETE COMPATIBILITY *NO OMA FUNNY BUSINESS 


Start with our high quality steel case with a flip-top that makes chang
ing cards a snap. You won't void our warranty by opening the case. 
This is the foundation of your system. No cheap, flimsy plastic here. 
There are 8 slots and 7 of them accept both short and regular full 
length IBM add-on cards. You have room for up to 4 half-high drives. 
There is even a place for an additional fan. A speaker and all hardware 
are included. All you need is a Phillips screwdriver ..... .... .. $ 89 

Now for the heart of your IBM clone: 
the Main Board. No cost has been 
spared in manufacturing this fully IBM 
compatible, 640K RAM (already in
stalled on the main board), 8 slot Clone 
of the IBM XT. The latest technology 
has been applied such as an 8087 

socket and OMA along with our ROM BIOS giving you compatibility 
that Tandy 1000 and 2000 owners dream about but will never 
have. The board fits the case perfectly. You merely plug in the 
power connector, hook up the speaker and install the rest of your 
peripherals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $249 

The Multi 1/0 card provides for 5 major functions-floppy 
disk drives (up to 4 DS/DD 360K drives); IBM parallel printer 2X THE POWERport ; 2 serial (RS-232) ports , 1 populated, 2nd optional ($10) ; 
Game port; Battery backup clock/calendar. Includes clock OF AN IBMsoftware and internal disk drive cable ....... .. ... $ 149 


Add our 135W (twice IBM's) power 
supply for all the power you are likely 
to ever need. It has outputs for the 
main board plus up to 4 disk drives. 
The IBM-style side switch mates with 
our case . . ....... . . . .. .... . $ 99 

I! l I I I I I I I I 1\, 1 hl&:l l I 

/41~~.~~ml 
Standard ... . ... $ 89 Deluxe .. ...... $ 129 

Keyboards are one area where nobody copied IBM. Many feel the 
standard IBM keyboard leaves a lot to be desired . We have the 
most popular aftermarket keyboards. The 5150 and the 5151 are 
capacitive types with the feel professionals demand. Both models 
offer lighted Numlock and Caps keys and the deluxe model has 
lighted Power and Cursor Pad keys along with a Reset key and 
a separate cursor and numeric keypad. 

Want to go with a hard drive? How 
about a 20MB half-high, low-power 
hard disk drive? Our complete kit 
includes the drive, cables, controller 
and sottware. It fits right inside your 
Clone and you can forget the 
floppy. Boot directly from the hard 
disk. Future expansion is assured 
as !he controller accepts a second 
hard drive whenever you are 
ready . .. .. . ............. S 489 

The standard floppy disk controller is also available. 
It controls 2 internal and 2 external floppys like the 
Multi 1/0 card. This card comes with the internal 2
drive cable ..... .. . . . . .. . . . .. . ....... . ... $ 59 

Two video boards are available. The color graphics video card has 3 outputs; 
RGB TTL; composite color; composite monochrome, plus a light pen port 
and a connector for an RF modulator. Standard IBM resolution of 320 x 200 
four color graphics and 640 x 200 monochrome graphics ......... . $ 99 

H>Res Monochrome . . .. $ 129 Color Graphics ............. .. .....$ 99 


Our monochrome graphics display card is Hercules compatible with a 
720 x 348 TTL monochrome output. It runs Lotus 1-2-3 graphics and also 
has a parallel port . . . . . . . . . . . . . . . . . ...... .. ......... . . $ 129 

In order to finally see what you are doing we offer 2 monochrome 
video displays. The TTL display is able to display the hi-res output 
(720 x 348) of the Hercules or compatible card. This 12 " video display 
has a non-glare display. Green or amber .......... . .. . ... $ 110 
The composite model is also able to display hi-res monochrome char-

IF YOU THINK THAT'S A GOOD DEAL. . . TRY THIS , 
WE 'LL PUT IT TOGETHER FOR YOU 

AND GIVE YOU A DISCOUNT ON TOP OF EVERYTHING ELSE. 

SPECIAL #1 $ 795 SPECIAL #2 $ 888 SPECIAL #3 $ 1299 
Steel Flip-top Case Steel Flip-lop Case Steel Flip-top Case 

135W Power Supply t 35W Power Supply 135W Power Supply 

640K RAM Main Board 640K RAM Main Board 640K RAM Main Board 

1 Half-high 360K Floppy Multi 1/0 Card 20MB Hard Drive 

Color Graphics Card 1 Half-high 360K Floppy Mull i 110 Card 

Composite Monochrome Display Color Graphics Card 1 Half·h igh 360K Floppy 

5150 Standard Keyboard Composite Monochrome Display Composite Monochrome Display 
DOS 2.11 and BASIC 5150 Standard Keyboard Color Graphics Card 

DOS 2.11 and BASIC 5150 Standard Keyboard 
DOS 2.11 and BASIC 

© Copyright 1986 by Aerocomp. All rights reserved . 

acters and graphics. Green or Amber with a 12" display ...... $ 99 

Clone n!I MIJ Ac~o,om? 
TEL: 214-339-8324 TELEX: 882761 AEROCOMP FAX: 214-337-4981 
Redbird Airport , Hangar #8-PO Box 762426-Dallas, Texas 75376 

Prices and specifications are subject to change without notice. Z 
14 day money-back guarantee if you are not satisfied lor any reason Must be complete 

and in original shipping carton with all documentation. Shipping charges are not included. = 
Add $70 for air delivery ($35 for ground) in the lower 48 
IBM is a trademark of International Business Machines CALL TOLL FREE 
Tandy is a trademark of Tandy Corp. WITH YOUR ORDER -
Lotus and 1-2-3 are trademarks of Lotus Development Corp. 
Hercules is a trademark of Hercules Computer Technology 800-527-0347 USA 
Clone is a trademark of Aerocomp 800-442-1310 Texas 

214-339-5104 Info 

I 



ENHANCE. 

YOUR 


TANDY 

The Full House will expand 
your Tandy 1000 to its full 
110 and memory configur
ation for only $ 315. 

Features: 
2 parallel ports (centronics) 
2 serial ports (RS232) 
Real Time clock/calendar 
Memory, up to 512K 
DMA Controller 

The Full House is actually a 
combination of two boards 
that can be joined into one. 
You have the option of buy
ing either the 1/0 or memory 
section first and later com
bining the two without 
using an additional slot. 
Each can also be used 
separately. 

Full House 110 $170 
Full House Memory (256K) $130 
Full House Memory(512K) $165 
Full House Combination $315 

(5 12K) 
Shipping & Handling $6 

Dealer inquiries 
welcome. 

Mastercharge/Visa accepted. 

To order, in California call: 
800 626-9541 ext. 1131 

Elsewhere : 
800 452-4445 ext. 1131 

Call now to get the value 
and flexibility that nobody 
else offers. 

SJS Engineering 

P.O. Box 998 


Milbrae, CA 94030· 


Circle 297 on Reader Service card. 

THE NEXT STEP 


Listing contfnued 

00700 
00710 MSUB$$ 

XOR 
DEC 

A 
HL 

;Clear 
;Point 

c a rry flag 
to byte in op2 

00720 
007 30 
00740 
00750 
00760 
00770 
00780 

DEC 
LD 
SBC 
LD 
DJNZ 
EX 
POP 

DE 
A, (DE) 
A, (HL) 
(DE) ,II 
MSUB$$ 
DE,HL 
BC 

;Point t o byte in opl 
; Get byte from opl 
;Sub byte from op2 
;Store result in opl 
;Loop until done 
;Restore pointers 
;Recover original count 

00790 RET 
00800 
00810 Multibyte Multiplication Routine 
00820 
00830 Entry: HL == > Operand l 
00840 DE == > Operand 2 
00850 IX ==> buffer of length _B + c + l 
00860 B Number of bytes in ope r and 
00870 c Number of bytes in operand 
00880 
00890 Opera nd 1 mu s t be preceded by C+l unu s ed bytes 
00900 
00910 Return: HL ==> Re s ult (opl * op2) 
00920 C = Number of bytes in re s ult 
00930 Operand 1 destroyed 
00940 Operand 2 destroyed 
00950 
00960 Uses AF 
00970 
00980 MLTCNT DW $-$ 
00990 
01000 MMULT EQU $ 
01010 LD. (MLTCNT) , BC ;Save counter for later 
01020 PUSH BC ;Also place on stack 
01030 PUSH HL ;And pointer to cpl 
01040 LD A, B ;Find length of IX 
01050 ADD A,C scrat c h buffer - 1 
01060 EXX ;Use the alternate registers 
01070 LD C,A ;Save in C 
01080 LD B, 0 ; BC = s ize o f buffer - 1 
01090 PUSH I X ;Copy IX pointer 
01100 POP HL t o HL 
01110 PU SH IX ; Copy it aga in 
01120 POP DE to DE 
01130 INC DE ;DE ==> s c rat c h buffer + l 
01140 LD (HL) ,0 ; Zero-out fir s t byte 
01150 LDIR ; Zero entire buffer 
01160 POP HL ;Get pointer to opl 
01170 DEC !IL ;HL ==> highest unu sed byte 
01180 PUSH HL ;T r ansfer 
01190 POP DE , to DE 
01200 DEC DE ; And move back one space 
01210 POP BC ;Get original count 
01220 LD B,0 ;BC = # of empty bytes - 1 
01230 LD (HL), 0 ; Prepare to empty these bytes 
01240 LDDR ;All empty bytes set to 0 
01250 INC DE ;DE == > opl - c - l 
01260 PUSH DE ;Save thi s pointer on stack 
01270 PUSH IX ;Trans fer pointer
01280 POP HL t o HL 
01290 INC A ;A = length of IX buffer 
01300 LD C,A ;Store in C 
01310 LD B,0 ;BC = length, DE== > opl buffer 
01320 EXX ; Back to regular registers.
01330 POP HL ;HL == > opl - c - l 
01340 LD B,A ;B = length of HL + C + 1 
01350 LD (MLTCNT),BC ;Save new counters 
01360 LD B, 0 ;BC = length of op2
01370 SLA c ;C = C * 2 
01380 RLC B ;BC orig value * 2 
01390 SLA c 
01400 RLC B ;BC = orig value * 
01410 SLA c 
01420 RLC B ;BC = length of op2 * 8 
01430 MMLT1 $$ PUSH BC ;Save bit count of op2 
01440 LD BC, (MLTCNT) ;Pick up operand lengths
01450 CALL MSHR ;Test least bit of multiplie r 
01460 JR NC , MMLT2$$ ;No carry -- leave 
01470 EXX ;Else exchange registers
01480 CALL MADD ;Add partial product to total 
01490 EXX ;Back to regular registers
01500 MMLT2$$ OR A ;Clear carry flag
01510 CALL MRL ;Mult. partial product • 2 
01520 POP BC ;Ge t back bit count 
01530 DEC BC ;Finished with one loop
01540 LD A, C ;Get least significant byte
01550 OR B ;Merge in most s i gnificant byte
01560 JR NZ,MMLT1$$ ;loop until done 
01570 PUSH IX ;Transfer r~ Gult pointer
01580 POP HL to HL 
01590 LD BC, (MLTCNT) ;Get return length
01600 RET 
01610 
01620 Multibyte Division Routine 
01630 
01640 Entry: HL == > Dividend (operand 1)
01650 DE ==> Divisor (operand 2)
01660 IX == > buffer of length B 
01670 C Length of dividend and divisor 
01680 
01690 Dividend must be preceded by C unused bytes.
01700 

Listing continued 
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.. Circle 357 on Reader Service card. 

THE NEXT STEP 

Listing continued 

01710 Return : HL ==> Result (cpl I op2)

01720 DE ==> Rema i nder 

01730 Di vidend is destroyed

0174 0 

01750 Uses AF , B 

01760 
 ;-----------------------------------------------------------
01770 DIVCNT DW $-$ ;Storage for original counts 
01780 MDIV EQU $ 
017 90 LD B,C ;Both B and C have length count 
01800 LD (DIVCNT),BC ;Save the B and C registers
01810 EXX ;Move to alternate regi sters 
01820 PUSH I X ;Move pointer to result 
01830 POP HL to HL 
01840 LD BC, (DIVCNT) ;Get count 
01850 EXX ;Fini s hed with alternate setup
01860 PUSH DE ;Save pointer to divisor 
01870 DEC HL ; HL == > highest scra tch byte
01880 PUSH HL ;Copy to DE 
01890 POP DE 
01900 DEC DE ;DE ==> second highest scra tch byte
01910 LD B,0 ; BC = length of scratch area 
01920 PUSH BC ;Save on stack 
01930 DEC c ;BC = scratch length - l 
01940 LD (HL) ,0 ;Empty high byte
01950 LDDR ;Empty scratch space
0196 0 POP BC ;Recover count 
01970 POP DE ;DE ==> divisor; HL ==> d ividend 
01980 SLA c ; C = C * 2 
01990 RLC B ;BC orig value * 2 
02000 SLA c 

020 10 RLC B ; BC = orig value * 

02020 SLA c 
02030 RLC B ;BC = length of op2 * 

02040 PUSH BC ; Save on stack 

02050 LD BC, (DIVCNT) ;Get count again 

02060 LD A,B ;Add dividend length 
02070 ADD A,C t o divisor length 
02080 LD B,A ;Store back in dividend length
02090 LD (DI VCNT),BC ;And save 
02100 POP BC ;Recover sh i ft counter 
02110 MDV1$$ PUSH BC ;Save shift counter 
02120 LD BC, (DIVCNT) ;G et length of operands 
02130 CALL MRL ;Shift d i vidend left 
02140 JR C, MDV2$$ ;Go if carry 

02 150 CALL MCMP ;Compare divisor 

02160 CCF ;Flip the carry flag 

02170 JR NC ,MDV3$$ ;Go if divisor is larger 

02180 MDV2$$ CALL MSUB ;Else s ubtract divi so r 

02 190 SCF ;And set carry flag 

02200 MDV3$$ EXX ;Move to alternate set 

02210 CALL MRL ;Shift quotient left 

02220 EXX ; Return to regular se t 

02230 POP BC ; Get shift counter 

02240 DEC BC ;Finished one it eration 

02250 LD 11 , B ;Mer ge the MSB 

02260 OR c with the LSB 
02270 JR NZ,MDV1$$ ;Loop until finished 
02280 EXX ;Move to a lte rnate side 
02290 PUSH BC ;Save original count 
02300 EXX 
02310 EX DE ,HL ;DE ==> remainder 
02320 PUSH IX ;Get result pointer 

02330 POP HL in HL 

02340 POP BC ;Recover counts 

02350 RET 

02360 

02370 Multibyte Rotate-Left Routine 

02380 

02390 Entry: HL == > Operand 

02400 B Number of bytes in each operand 

02410 

02420 Ret urn: HL ==> Result 

02430 CF set if shift out of most s ignifi cant bit 

02440 Operand shifted one position left 

02450 

02460 Uses AF 

02470 

02480 MRL EQU $ 

02490 PUSH BC ;Save counter 

02500 PUSH AF ; and carry flag 

02510 LD C,B ;Move count t o C 

02520 LD B,0 ; BC has count 

02530 ADD HL,BC ;HL ==> l ast byte + l 

02540 LD B,C ;Copy count t o B 

02550 POP AF ;Ge t back carry flag 

02560 MRL$$ DEC HL ;Move to next byte 

02570 RL (HL) ;Shift it 

02580 DJNZ MRL$$ ;Loop through all bytes 

02590 POP BC 

02600 RET 

02610 

02620 Multibyte Shift-Right Routine 

02630 

02640 Entry: DE ==> Operand 

02650 c Number o f bytes in operand 

02660 

02670 Return: DE ==> Result 

02680 CF set if shift out of least significant bit 

02690 Operand shifted one position right 

02700 

02710 Uses AF 

02720 


MAC INKER'" 
Re-ink Any Fabric Ribbon 
Automatically for less 
than 5 cents. 
Dedicated Units Start at $54.95 
Universal Cartridge 
MAC INKER 

Universal Spool 
MAC INKER 

$68.50 

$66.95 

Lubricated, Dot Matrix Ink $3.00, 
bottle available in black/brown/ 
red/green/yellowI purpleI 
orange/gold and silver. 
Over 50,000 MAC INKER(s) in the field. 

Over 7500 printers supported. 

MERCURY MODEM 
Really 100% Hayes* Compatible. 
• 300/1200 baud. 
•audio monitor/front panel lights. 
• 18 months warranty. 

'Hayes is a trademark of Hayes Microproducts. 

DATA SWITCHES 
All types, all lines switched, all metal, 
heavy duty switch, elegant design, best 
value for money . ...-~ - - "'"" ,.------ .................. 

2 Ports Parallel or Serial 

4 Ports Parallel or Serial 

2 Computers/2 Printers 
Parallel or Serial 

s 7500 
$15000 

$15000 
We have cables too. Please inquire or 
specify at time of order. 

Order Toll Free. 
Call or write for free brochure. 

1-800-547-3303 
In Oregon 503-297-2321 (24 hours line) 

Climputer
Friends® 

6415 SW Canyon Ct., #10. Portland. OR 97221 , 
telex 4949559 

Dealer inquiries welcome. 

Listing continued 
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Circle 424 on Reader Service card. 

CANON 
LASER 
PRINTER 
$1999• 'THE PRICE SAYS IT ALL. 

THE STATE OF THE ART 

The C.ITOH 3500 is fully IBMrTandy 1000-1 200-2000 compatible and 
FAST. Using bidirectional, logic-seeking printing across a full width of 
13.2 inches, this little beauty prints at a speed of 350 characters per 
second (CPS). Letter quality printing is available at a rapid 87 CPS
more than twice the speed of most daisywheel printers. Couple that 
with a quick linefeed of 30 milliseconds per line and a standard buffer 
of 2K (16K optional , $50) and you have just about the fastest through
put around. Only 4.7" high and a low noise level of 58 dBA. 
Maximum versatility is offered for data and wordprocessing output, spreadsheets 
and business graphics by a variability of print densities, speeds, character sets 
and fonts, spacing, forms control and other attributes realized by operator and 
computer alterable functions, allowing the printer to be tailored to almost any 
application. 

We could rave on and on about th is fantastic printer but the proof is using this 
printer in your application. Try it on our 14 day money-back-if-not-satisfied plan. 
Don't be printer bound any longer. Call today. 

350 CPS only $1295 
(Please Specify Serial or Parallel) 

(Shipping Included) 

P.O. Box 32027 
Redbird Airport, Hangar #8 
Dallas, TX 75232 
214-339-5104 

Copyright 1985 Montezuma Micro. All Rights Reserved. Prices and specifications subject to change without notice. 
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~ "1~tf~~e~c~t~ one or more files that can beExecuted/Renamed/Listed/ 
Removed and Copied at the 

..t!;;.;;.i..,.,~O!I!!'' i;;~a~j~~ff:~'J.~rti~~ 1~~~~·~ 
type in more than one DOS library command on the same 

line, and that's only a fev of the features that are 
provided in this impressive utility! For fest relief from 
the headaches of dealing with TRSDOS 6.2. take ..DIRECT"" 

relief from SOTA Computing Systems Limited. 
D check here to order DIRECT@ $59.95 

If vhat you need is a pro
fessional appointment/ 
calendar program, here's 
a full featured economicel 
alternative to those ex
pensive and avkvard 

.....-~• ff~ti o-rsx~A¥E.1 ~~~~;~ 
Day is the practical choice 
for users vho vant to use 
their Model 4/4P/4Ds to 
help organize their busy 

schedutes . Vith features like auto-reminders. an address 
book, end printer options, you'U find ell the pover you 
coutd ever van.t in this veU-craf'ted application. Stert 
doing things everyday vi th Day-by-Day. 

D check here to order ORY•BY•ORY @ 59.95 
est there's a disk catalogue program
for the Model 4/4P/4D. End the frus
trating hours of searchine: for disk 
files and tW'n your file cataloging 

chi~~l~~~~~i~~~~~~ ;~~~~,~8: 
ing, viewing, and sorting files as 

veU as options for preparine: print
outs of your sorted files. Don't ""'fl8Ste 

your valuable time any longer, order 
TRScat for your computer today! 

D check here to order TRScot @ $39.95 
The best BBS for the 
Model 4/4P/4D just got
better! fJUtBO nov sup
ports J00/1200 baud 
operation and is compat
ible vith every Radio 
Shack direct connect 

now 300/1200 baud! {!i~~";'s:'J comp'!t~~~:! 
too!) . Vlth minimum disk access, lightning fast response, 
hard drive compatibility. end a large message and user 
base, fastBO is the BBS of choice for the discriminating 

5XmuJ~e0'1:~ l::for".:'~:'~uW~ ~~h:2s~1'1 
BBS llt (60i) 688-::1061 • Zi Hours a Day 

check here to order fost80(2nd Edition)@ $79.95 
I 

No other FORTH has such features at such an 
affordable price . Includes a complete string 
handling package. floating point math, screen 
editor and beginner's tutorial. Vith FORTH from 
SOTA you can run in native (direct disk) or DOS 
(DOS file) mode . You can easily create /CMD files 
tool No royalties or site licensing required - for all 
the programfbR\~of~~1So'TA1~~a'f.u had - order 

D check here to order FORTH@ $149.95 
choose I of: DModel I DModel Ill DModel 4/4P/4D 

DCP/ M (Ver2.x) DCP/M Plu> (Ver3.x) 

THE NEXT STEP 


Listing contcnued 

02730 MSHR EQU $ 
02740 PUSH DE ;Save pointer
02750 PUSH BC ;Save counter 
02760 EX DE,HL ;Pointer to HL 
02770 LD B,C ;Copy count to B 
02780 OR A ;Clear carry flag
02790 MSHR1$$ RR (HL) ;Shift a byte
02800 INC HL ;Move to nex t byte
02810 DJNZ MSHR1$$ ;Loop through all bytes
02820 EX DE,HL ;Restore HL 
02830 POP BC ;Recover count 
02840 POP DE ;Recover pointer
02850 RET 
02860 ;-----------------------------------------------------------
02870 Multibyte Comparison Routine 
02880 
02890 Entry: HL ==> Operand 1 
02900 DE ==> Operand 2 
02910 C Number of bytes in each operand 
02920 
02930 Return: CF, NZ if op2 opl 
02940 NC, NZ if opl op2 
02950 NC, z if opl op2 
02960 
02970 Uses AF 
02980 
02990 MCMP EQU $ 
03000 PUSH BC ;Save count 
03010 PUSH DE ; Save po inters 
03020 PUSH HL 
03030 EX DE,HL ;Swap pointers 
03040 LD B,C ;B ho lds count 
03050 MCMP1$$ LD A, (DE) ;Get byte from opl 
03060 CP (HL) ;Are they different 
03070 JR NZ,MCMP2$$ ;Yes -- go 
03080 INC HL ;El se bump 
03090 INC DE ; pointer s 
03100 DJNZ MCMP1$$ ;And loop until done 
03110 MCMP2$$ POP HL ;Recover original values 
03120 POP DE 
03130 POP BC 
03140 RET 	 ;Retur n flags status 
03150 END 

End 

Circle 90 on Reader Service card. 

TANDY COMPUTERS 

SALE PRICES Write or call for Warranty Information 

TOLL FREE 800-222-9485 
MODEMS• PRINTERS•SOFTWARE•DISK DRIVE 
100% RADIO SHACK~ PRODUCTS AND COMPONENTS 
TOLL FREE MON-FRI TOLL FREE 
800-222-9485 CE~~ 800-222-9485 
The cost of owning a computer is coming down, but they are still out of reach for a lot of people. We 

offer the possibility of purchasing computers, printers, software and all the extras at well below the 

suggested retail prices. 

If you need a better way to keep track of a home budget plan or a business inventory, why not make 

the investment at rock bottom prices. You get the support of the biggest name in small computers, 

nationwide warranty, and service work. In many cases, we will ship the same day. 

During our years of business experience we have learned the meaning of money, resources, and 

personnel management. We offer a way to increase your effectiveness in these areas at a tremendous 

savings to you. 

The next move is up to you. Just give us a call on our toll free hot line for the latest quotes on Tandy/ 

Radio Shack computers, software, and equipment. It could be the best move that you will ever make. 
* FREEDOM ELECTRONICS ..• ,.,,.,"'"'"'',,.,..*~ 

~(A Division of Four-Wa, Inc.) 513 N . Grant Lexington, NE 68850 ~ ~ 	 ~... Tandy aoo Radio Shack are registered 1rademarks of Tandy Corpot"ation 

IN NEB CALL 308-324-7279 NEB RESIDENTS ADD 3%% SALES TAX 

Circle 427 on Reader Servic"ie~c;;;a;;,rd;;;·--~!""'!!"""-.--"'I 
four poverfUl f\lnctions to 
complement your every acti
vity. T.K.O. is a terminal/mo
dem program, screen-orient
ed line editor, print spooler 

"~=~=!!l!=!re'l!·and macro-key U1ility that= 	 can be called from just about 
any program. Just think. you 
can leave BASIC. dial up a 

1-.,.--------- BBS. dump a listing to the 
printer. gral> a line of text from the screen and return to 
BASIC without losing a stitch. Ve can only hint at the 
powt:r of T .K.O .• you crve it to yourself to give it a try
today! (for Model 4/4P/4D vith TRSDOS 6.x) 
r--~D~c=heck here to order T.K.O. @ $69.95 

The DOS assist that makes using your 
Model 4/4P/4D a snap . Just a rev 

short keystrokes and you can sel

liilbi'®~ Dcheck here to order@$49.95 
The ultimate disk zapping utility for the Model 4/4P/4D. 
Runs 'l'ith TRSDOS 6.2.x or DOSPLUS 4.x and wiU rea.<I 
Model 1-1!1-4 and CP/M sectors. single or double density, 
one or tvo sides , "35 to 80 tracks. 

~~ Dcheck here to order@$39.95 
J,. must for the Model 4/4P/4D BASIC or Assembly 
Languege Programmer . Create imcgine.tive screen 
displays usine: deslgne ·s po....,,r!UI screen editor - then 
let designe prepare source files to reproduce your art . 

HOW TD ORDER: 
INSTRUCTJ ONS: Check off the products you 'l'ish to 
order and remit this ad together vith the total amount 
(US Funds). Ve accept payment by check, money-order, 
VISA or MasterCard (if paying by charge card, please 
remember to include your card number and expiry date) 
Prices include shipping. Purchese orders velcome but 
are subject to a $5.00 handline: fee . Prices are hie:her 
outside the U.S. end Canada- vrite for details. 

MOST IMPORTANTLY• DONT FORGET TO INCLUDE YOUR 

FULL NAME & ADDRESS VlTH YOUR ORDER 
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Glossary 
Assembly language. This programming lan

guage looks like the sample in Fig. 1. If you're 
a beginner, we recommend that you stay away 
from Assembly language until you become fa
miliar with your computer. 

You'll need an editor/assembler to enter and 
save Assembly-language programs. You cannot 
enter an Assembly-language program into Basic. 

Basic. This is the most commonly used pro
gramming language among Tandy and TRS-80 
users. A Basic program will look like the example 
in Program Listing 1. 

Many forms of Basic exist; some are alike and 
some aren't. For instance, a program written in 
Apple Basic won't run on the 4 or 1000. However, 
many Model 4 programs will run on the 1000. 
Some Basics you might encounter are: 
•Level II Basic. This Basic is built into the Models 
I and Ill, and the Model 4 in Model Ill mode. You 
can access ii by holding down the break key 
while pressing the reset button. You must have 
a cassette player to store programs and data in 
Level II Basic. 
•Disk Basic. The common term for the Basic 
provided on Model I, Ill, and 4 DOS disks. 
• GW-Basic. A more advanced version of the 
language that comes with MS-DOS machines. 
• BasicG. The Basic that comes with Tandy's 
high-resolution board for the Models Ill and 4. 
• BasicA. Standard 	IBM PC Basic. 

Debugging. The process of removing errors 
from a program so that it will run properly. 

DOS. This is a disk operating system, which 
is the software that lets you communicate with 
the computer. The Model 4 uses TRSDOS 6.2, 
and the Model 1000 uses MS-DOS. The Model 
Ill uses TRSDOS 1.3. To use the Model 4 in 
Model Ill mode, you must buy a Model Ill DOS. 

Model Ill and 4 owners can buy several DOSes 
made by companies other than Tandy. Many 
Model 4 users buy LDOS for the Model Ill mode, 
since you can access LDOS data from TRSDOS 
6.2 and vice versa. 

01her DOSes Model Ill and 4 owners might run 
into are DOSPLUS, NEWDOS, and MULTIDOS, 
although only DOSPLUS is still available. 

Model 4 and 1000 owners get a DOS disk with 
their computers. When you put your DOS disk in 
your disk drive and push the reset button, the 
computer looks for the DOS and loads it auto
matically into memory. Without a DOS on your 
disk, you cannot access the information on that 
disk or use most programs. 

Many DOSes are machine specific. For exam
ple, you cannot use TRSDOS on a Model 1000. 

Editor/assembler. See Assembly language. 
Program. A program comprises the instructions 

that tell the computer to do something. A program 
can be simple, like the one in Program Listing 
1, which prints the numbers 1 through 10 on the 
screen. On the other hand, it can be vastly com
plex, like most commercial software. 

Programming language. The programming 
language is what the programmer uses to write 
programs. Like human languages, a programming 
language has a vocabulary and a syntax. The 
computer " reads" the language and translates it 
into an action. 

RAM. Random-access memory is empty until 
you put something in it. For example, when you 
load a DOS, you put it into RAM. When you turn 
your machine off, data in RAM disappears. 

ROM. This is read-only memory. A ROM has 
a program or programs permanently burned into 
it; the code sits there whether or not the computer 
is on.• 

How to Read 80 Micro 


00220 UP EQU $ 
002 30 LO A, ( IX+TOP_ROW ) 
002 40 LO ( Ix+CUR_ROW ) , A 
0025 0 CR_2_ NL 

Fig. 1. {:xample of Assembly-language code. 

System Requirements 

Model 4 
128K 

TRSDOS6.2 
Basic 

Fig. 2. System Requirements for Sample/BAS. 

If you're new to computing, you might be over
whelmed by some of the articles and programs 

in 80 Micro. We admit that most of our articles 
assume you know something about how to use 
your machine. But we also don't think you should 
be intimidated by all of the jargon and odd-looking 
programming code. You can use many of the pro
grams in 80 Micro even if you only know how to 
turn on your machine and boot up a disk. 

The following guide will help you to get started. 
We'll take you step by step through the process of 
entering a program into your computer and running 
it. (If you have any trouble with the terms, refer to 
the Glossary.) 

First Things First 
Let's say you've found a program in 80 Micro 

that you'd like to use. Your first step is to determine 
whether you can use the program on your com
puter. The information you need is in the System 
Requirements box, usually toward the front of the 
article. Figure 2 is the box for a mythical program 
we'll call Sample/BAS. 

The first line of the box tells you what computer 
the program runs on. Sample/BAS runs on the 
Model 4. The next line tells you how much memory 
you need-in this case, 128 kilobytes (K). Line 3 
tells you that you must have the TRSDOS 6.2 disk 
operating system (DOS); in other words, the pro
gram won't run under TRSDOS 6.0. (The version 
should be stamped on the disk Tandy provides with 
the machine.) The fourth line says that the program 
is written in Basic. 

Let's look at each line in more depth. 
The computer. We will always tell you whether 

the program runs on the Ill, 4, or 1000. (The Model 
4 includes the 4P and the 4D.) If the box says 
" Model Ill ," the program will not run on the 4 or 
1000. If it says "Models 4 and 1000," the program 
won't work on the Model Ill. 

We test our programs only on the Ill, 4, and 
1000. A Model 1000 program will probably run on 
the 1200, 2000, and 3000, but we can't guarantee 
it. Many of our programs-particularly ones written 
in Basic-will run on other systems, such as the 
Models I, II, 12, 100, or the Color Computer, but 
again, you'll have to find out for yourself. The num
ber of Tandy and TRS-80 computers currently in 
use prohibits us from testing our programs on every 
machine. 

Occasionally, you'll see a line that reads some

thing like "Model 4 with changes." This means that 
you'll have to change some of the original program 
lines (we tell you what to change) to make it work 
on the 4. 

Memory requirements. This is simple enough; 
it tells you how much memory you need to accom
modate the program. If the box says "128K RAM," 
the program won 't work on a 64K machine. 

Operating system. We'll only give you this in
formation if the program is specific to a particular 
operating system or· systems. 01herwise, you can 
assume that the program will work with all DOSes 
for the pertinent machines. 

The language. In the majority of cases, this line 
will tell you that the program is written in Basic, 
Disk Basic, Assembly language, or a combination 
of Basic and Assembly. 

A Basic program will run under any Basic pro
vided by Tandy with your machine. In other words, 
if it's a Model Ill program, it'll work with Level II 
Basic or Disk Basic. 

If the box says "Disk Basic," the program will 
not run on a cassette system. This applies only to 
Model Ill owners. 

If the box says "Assembly language," the pro
gram is written in Assembly code. You might need 
an editor/assembler to use the program (more on 
editor/assemblers below). 

If the box says "Disk Basic" and " Assembly 
language," the program combines both. Again, you 
might need an editor/assembler. 

If you need an editor/assembler, the next line will 
tell you so. An editor/assembler is a special piece 
of software you use to enter, save, and run As
sembly-language programs. Occasionally, we will 
include a Basic program that will create the As
sembly-language program for you. If so, we'll tell 
you that the editor/assembier is optional. 

The System Requirements box will sometimes 
give you other information, such as whether the 
program requires a printer or a particular piece of 
hardware. 

Entering the Program 
You've read the System Requirements box and 

are certain that the program will run on your com
puter. What's next? Let's use the Basic program 
in Program Listing 1, called Guess/BAS, as an 
example. II will run on the Ill, 4, and 1000. 

First, turn the machine on, insert a DOS disk in 
drive zero, and press the reset button. (Do not use 
your original DOS disk; make a backup. See the 
manual for instructions.) Answer the date and time 
prompts if necessary. At the TRSDOS Ready 
prompt (> A on the 1000), type BASIC (you can 
type it in lowercase if you want). The disk drive 
light will go on, meaning that the computer is re
trieving the program Basic from your disk and put
ting ii into memory. After a few seconds, a copyright 
notice will appear on the screen , along with a 
Ready prompt and a cursor. (The notice and prompt 
will vary slightly among machines.) 

Below is a short, two-line program to warm you 
up for entering listings. Type the lines exactly as 
presented, pressing the enter key after each one. 

10 CLS < enter> 

20 PRINT "Hello" < enter> 


Now type LIST. The two lines you just typed will 
appear on the screen. This means that the program 
is now in memory. To run it, simply type RUN. The 
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computer will execute the program. 
Let's go on to Listing 1. Type NEW to erase the 

above program from memory. Now, using the pro
cedure described above, enter Guess/BAS. Be sure 
to type everything-spaces and all-exactly as they 
appear, with one exception-do not enter the num
bers in the far right column or the preceding • • 
characters. These are called checksum values and 
will help you to proofread the program. More on 
that later. 

Use the backspace (Models 4D and 1000) or left 
arrow (Models Ill, 4, and 4P) to correct errors while 
typing. If you've already pressed the enter key and 
see a mistake, the easiest solution is to simply 
retype the entire line. There are much simpler and 
more sophisticated ways to correct errors; refer to 
your manual for instructions on program editing 
(Chapter 3 of the Mode/ 4 Disk System Owner's 
Manual, Chapter 23 of the Mode/ Ill Operating and 
Basic Language Reference Manual, and Chapter 4 
of the Mode/ 1000 Basic Reference Manus~. 

Press enter at the end of the program line, not 
at the end of the printed line. 

Program Listing 1. Guess/BAS. 

19 'The computer picks a number, and 
you must guess it. 
29 'After 10 rounds, the computer wi 
11 print your totals and average. 
39 AVERAGE$s " .tit" 
49 FOR LOOP=l TO ,10 
59 CLS 
60 NUMBER=RND(lB) 
79 LINE INPUT "Pick a number f rom 1 
to le: • ;GUESS$ 
89 PRINT : IF VAL(GUESS$)=NUMBER TH EN 
PRINT "That's correctl":RIGHT=RIGHT+ 
1: ELSE PRINT •sorry, but that's wro 
ngl":WRONG=WRONG+l 
99 FOR TIMER=l TO 899 : NEXT T!MER:NEX 
T LOOP 
190 CLS:PRINT •correct guesses: " ; RI 
GHT 
119 PRINT •wrong guesses: ";WRONG 
129 PRINT:PRINT "You r Average: •; 
: PRINT US I NG AVERAGE$;RIGBT/ 10 
139 GOTO 139 

End 

Program Listing 2. Checksum/BAS. Use this to check for typographical errors in programs 
you've entered from 80 Micro. 

10 'CHECKSUM/BAS by Be ve Woodb ury -- 2/7/86 I * 97 
20 CLEAR 1000:CLS : PRI NT@l40," VERI FY CHECK SUMS ON PROGRAM " 3714 
30 PRINT : PRINT:INPUT "Ent e r name of Fil e t o verify "; F$ 4278 
40 PRINT:PRINT : PRI NT "Lis t Chec ks ums t o:" '* 3234 
50 PRINT TAB(20) "<P>r i nter": PRINT TAB (20) " <S>c reen " '* 3629 
60 PRINT : PRI NT :PRINT TAB(30) ; "? " ; ' * 214 9 
70 K$=INKEY$ • * 7 27 
80 IF K$="P" OR K$="~" OR K$= "S" OR K$=" s " THEN 90 ELSE 70 3272 
90 PRINT K$:IF K$="P OR K$=" p " THEN LP=l • • 244 0 
100 OPEN "I",l,F$ 899 
110 IF EOF(l) THEN CLOSE:END 1715 
120 LINE I NPUTt l,L$ :L=VAL(LEFT$ (L$,6)) '* 2276 
130 I F Z= 2 AND L=B THEN 110 '* 1529 
140 A=VARPTR(L$) :GOSUB 280: Q=PEEK(A) 2246 
150 LS=PEEK(A+l) :MS=PEEK( A+2) :A=MS* 256 +LS : GOSUB 280 3117 
160 IF INSTR(L$,"'") TH EN GOSUB 300 988 
165 I F RIGHT$ (L$,l) =" " THEN IQ=Q: GOSUB 32 0 '* 25 14 
170 Z=2 385 
180 FOR K=l TO Q:P=PEEK(A) :CS=CS+P :A=A+l :NEXT K ' * 2946 
190 IF CS=0 THEN 110 '* 11 33 
200 IF CS <l000001 THEN D$="-" • • 1530 
210 IF CS <l0000 THEN D$= 0 

- " 1482 
220 IF CS <l000 THEN D$="- " 1 * 1 46 7 
230 IF CS <l00 THEN D$=" 1452 
240 I F LP=l THEN LPRI NT "Line " ;L;D$; CS ,: CS=0 :GOTO 11 0 3372 
250 PRINT "Line" ; L;D$;CS : CS=0 : X=X+l 1 * 2283 
260 IF X=l4 THEN X=0: PRI NT TAB(30 ) "Press <ENTER> to continue. " 

ELSE 110 4929 
270 K$=I NKEY$:IF K$<>CHR$(1 3 ) THEN 270 ELSE 11 0 2708 
289 IF A>32767 THEN A=(6 55361-A) *-l 18 71 
290 RETURN 667 
300 I=INSTR(L$,"'") :IQ=I-1 943 
310 IF LEN(L$)=INSTR(L$,"'") TH EN RETURN 1462 
320 FOR !=IQ TO 1 STEP -1 14 82 
330 C=ASC(MID$(L$,I,l)) ' * 1263 
3~0 IF C<33 THEN NEXT I 1378 
350 RL$=LEFT$(L$,I) :Q=LEN(RL$) :RETURN 2320 

End 

When you're done, list the program and proof
read it. Reenter or edit lines with typographical 
errors. If you have a printer and would like a paper 
copy to proof, type LUST. 

Once you're certain that you've typed in the pro
gram accurately, save it to disk (type SAVE 
"GUESS/BAS"). Always save your programs before 
you run them; this will protect you should running 
the program cause your computer to lock up. (When 
the computer locks up, it won 't respond to any 
keyboard input and usually requires that you press 
the reset button.) 

Now type RUN and press the enter key. If all is 
well, you'll get to play a little guessing game with 
the computer. To exit the program, press the break 
key; the Ready prompt should return. 

Thal, in a nutshell , is how you enter, save, and 
run a Basic program. 

Debugging 
Nobody's perfect when it comes to entering pro

gram listings. Unfortunately, even the slightest ty
pographical error can cause your program to 
malfunction. 

In most cases, you 'll have no trouble identifying 
such malfunctions. The program will usually stop 
running and the computer will flash an error mes
sage on the screen. Sometimes the program will 
run but won't do what it's supposed to do. In 
extreme cases, the program might cause your com
puter to lock up. 

Sometimes the computer will help you out by 
telling you the line in which the error occurred. 
Other limes you 'll have to do some careful proof
reading to find the mistake. In either case, once 
you find the error you 'll have to fix it . See your 
manual for instructions on editing. 

Typos can be infuriatingly difficult to root out. 
You'll be amazed at how well they hide. Here are 
some common errors to look for: 
•A colon where a semicolon should be, or vice 
versa. 
•A comma in place of a period, or vice versa. 
•A minus sign ( - ) in place of an equals sign ( =). 
or vice versa. 

• Swapped greater-than (>) and less-than (< ) 
signs. 
• A missing parenthesis. 
•A missing quotation mark ("). 
•Mixed-up operators (' ,/, +, - ). 
• Swapped characters; for example, B's for S's, 
zeros for O's, and the letter I for the number 1. 

We don't have room here to go into a lengthy 
discussion on debugging techniques. But the above 
hints should get you started. 

A Little Help 
Program Listing 2, Checksum/BAS, is a simple 

program proofer that will help you check your listing 
after you've entered it. II uses the checksum values 
at the far right of each program listing to identify 
typographical errors. The text accompanying Listing 
2 will tell you how to use it. Checksum/BAS appears 
each month on Load 80 (p. 6). 

Another program that might be helpful is Make
Data, which appeared on p. 64 of the June 1986 
issue. This utility lets you automatically enter long 
Data statements (a Data statement looks like this: 
DATA 12,233,45,65,121). thus reducing the possi
bility of a costly error. MakeData is also available 
on the June edition of Load 80. 

Finally, Model Ill owners can use Loe-Editor, a 
proofing program originally published on p. 206 of 
the April 1982 80 Micro. Loe-Editor traps errors and 
displays the line in which the error occurred. It is 
available each month on Load 80. 

Got a Problem? 
80 Micra's technical staff checks and double

checks all programs before they're published. The 
listings are printed out directly from disk, thus elim
inating input errors. The listings in the magazine 
are therefore debugged, and the programs will run 
if typed in correctly. 

Alas, occasionally a rare production goof will 
cause a program to act up. If you're completely 
convinced that the error is ours and not yours, write 
or call our technical staff (80 Micro, 80 Pine St., 
Peterborough, NH 03458, 603-924-9471).• 

Using the Checksum Program 

Basic program listings in 80 Micro include a 
checksum value at the end of each line. This value 
is the sum of the ASCII values of all characters 
and spaces in the line, excluding remarks. You 
can use these values to test the accuracy of your 
typing after you copy listings from the magazine. 

To check your typing, follow these steps: 
•Type in program code exactly as listed, omitting 
the indentations when program lines continue to 
a second or third magazine line, the ' • characters 
and checksum values, and comments. 
•Save the program in ASCII format with the 
command SAVE "file name",A. 
• Load and run Checksum (see Program Listing 
2). The program will prompt you for the name of 
the file to be verified and give you the option of 
sending the line numbers and checksum values 
to the printer or to the screen. Enter P for printer, 
S for screen. 

When printing to the screen, Checksum lists 
14 lines and waits for you to press the enter key. 
Checksum ignores comments lines. 
•Compare the displayed line numbers and 
checksum values with the checksums shown in 
the listing. Find and correct errors in lines having 
checksum values that don't match. 

-Beverly Woodbuf}' 
Technical Editor 
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YOU FIGURE 
' IT Ol!JT!
Analyze Statistics 

I 

On Your 
Tandy Micro 

llSOOS ICM'SIT 
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'1 have found something in almost every issue that 
has been worth the price of the subscription. I am 

amazed at the broa.d spectrum of the technical 
artides you publish, with ample material for both 

novice and advanced programmer." 

Roger L. Holstege . ..MD 

BO
•m ic ro 

And with 6 to 12 new programs 
for your Tandy computer in every 
issue, you too will find something 
each month that's worth the low 
cost of your subscription!Just type 
them in, and they're yours. Spread
sheets, word processors, all kinds 
of home, business and personal 
applications, plus helpful utilities 
that make all your programs eas· 
ier to write, debug and use. 

VAWABLE HARDWARE 
PROJECTS 
Want more value? How about 80 

Micra's money saving hardware projects you build your

self. .. or our frequent patches and enhancements that 

make commercial software programs even better. 


PROGRAMMING TECHNIQUES & 
TUTORIAIS 
You'll add to the value of your computer and get more out 
of every hour you spend computing with expert guidance 
from 80 Micra's programming techniques that help you 
streamline and improve programs. In addition, 80 Micra's 
step-by-step tutorials keep you ahead of today's fast-moving 
technologies like nothing else. 

HARDWARE & SoFrwARE REvlEws 
Avoid even one chance~ hardware purchase, and you've 
saved enough to repay years of 80 Micro subscriptions! 
You'll save yourself a bunch of time and hassle, too, with 80 
Micro checking out new software for you. Zero in on pro
grams and products you want and skip the clunkers. 

..,. For even quicker service, "a' CAIL 'IOIL FREE 
1-800-258-5473 (in NH, dial 1-924-9471) and charge 
it to your credit card! 

THE MOST WIDELY 

READ MAGAZINE IN 
ITS FIELD 
80 Micro is the most widely read mag· 
azine serving Tandy users today, with 
the largest editorial staff in its field. 
It's the oldest and most authoritative, 
too, so you know you can trust the 
help and advice you find in every 
issue. 

START SAVING Now 
WITH 48% OFF THE 

COVER PRICE! 
Yes it's true. You don't even have to wait for your first issue 
to start saving with 80 Micro! Just use the coupon below or 
return the postpaid card opposite and you'll start receiving 
80 Micro every month at a full 48% off the Newsstand Rate. 
Ifyou're ever dissatisfied, for any reason, you'll be reimbursedfor 
all un-delivered issues. Guaranteed! So do it now. And get 80 
Micra's value working for you, every month from now on! 
• TRS-80 is a trademark of Radio Shack, a di>ision of Tandy Corp. 

I-YES, ;-:ant to add the value of 80 Micro 
I every issue. Enter my no-risk subscription for 12 


monthly issues at the Introductory Rate of just

I $24.97! I save a full 48% off the newsstand price! 


I D Payment enclosed D Bill me 

I Name (Please Print) 

I Address 

I 
City State Zip 

I Canada and Mexico, $27.97, Foreign surface $44.97, 1 year only. 
Foreign airmail, $79.97. US funds drawn on US bank. Please allow 

I 6-8 weeks for delivery. 36AB8 

80 Micro • Box 981 • Farmingdale, NY 11737I 
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Turbo 

gram with no changes. 

REVIEWS 

Conttnuedfrom p. 33 

ing the supplied undocumented macros 
in the process. 

As for the applications themselves, I 
lost interest in the word processor as 
soon as I started to type; I completed 
most of my second line while my first 
was still undergoing word-wrap. 

The word processor has move and 
copy commands, but the only everyday 
editing function besides backspacing in
volves pressing the delete key, which 
highlights text from the cursor to the 
right margin, and then shrinking or en
larging the block to be deleted. Able One 
gives you the option of saving deleted 
text to disk to be printed as strikeouts in 
the final file; I'd rather have a delete
word or delete-line command. 

Able One's spreadsheet offers versatile 
cell referencing (description by cell 
name or row and column headings, as 
well as absolute and relative addresses) 
and the shorthand functions ADDROW 
and ADDCOL to cut down on sum for
mulas, but it's generally as good as the 
word processor despite its windowed 
bar, pie, and scatter graphs. The default 
size fits on one screen, a Lotus-busting 
23 rows by nine columns; you can expand 
to over 10,000 active cells with 640K, 
adding rows or columns 100 at a time 
but the spreadsheet is still small, slow: 
and short on financial functions. 

The data-base component reminded 
me of another program: not dBase III or 
PFS:File, but Traveling Software's T
base for the Model 100. Instead of a free
form approach, Able One requires ample 
preplanning; you have to enter labels fol
lowed by data types (such as alphanu
meric or integer), number of characters, 
and sorting parameters in brackets (Last 
Name: [A20,P]). 

That might be all right if the data base 
worked, but when I tried one parameter 
(specifying a unique data item that can 
occur only once per file to prevent dupli
cate records) I got hopelessly scrambled 
entries. 

Conclusion 
Able One offers conveniences like 

background printing and communica
tions (a simple terminal program with 
CRC instead of XMODEM protocol and a 
clumsy data-capture toggle), and it's 
good at linking spreadsheet cells or at
taching a spreadsheet or graph file for 
printing inside a word-processing docu
ment, although it attaches whole files in
stead ofselected data and its destination
to-source copying is a chore compared to 
oth,!!r programs' clipboards. 

But while it's okay at running appli
cations in windows, its applications are 
awful. Extensively rewritten and de
bugged, Able One would be about halfas 
good as DeskMate. • 

Circle 240 on Reader Service card. 

MACH 2 

TURBOCHARGES 


A S I C 

(Turbo Pascal Version 
coming soon!) 

Brand new from the pub
lishers of The Inside Track 
and Peeks 'n Pokes, MACH 
2 is a library of ultra fast 
assembler subroutines for 
interpreted and compiled 

BASIC. Many functions faster than 
Pascal and C. Debug inter

preted and compile the same pro

MACH 2 includes: Window Manager (also draws boxes) • Extra Memory 
~anager-:-s~ore/sort/search data using all available DOS memory• Controlled 
input routine ignores Ctrl-C and Ctrl-Break • Display data 4-10 times faster than 
BASIC-insta~tly when compiled • BLOAD/BSAVE in compiled BASIC • 
Read/write flies at _DOS speeds• Scroll windows any direction• Print using for 
nu~bers up to 6 times faster than BASIC • Change file attributes - hide, 
unh1de, read-only, etc • Get . & change default drive/ current directory • 
DOS/BIOS function calls and interrupts• Many more functions, sample pro
grams and a manual explaining the use of each routine. 

No_ assembler program or knowledge of assembler programming is re
quired. MACH 2 can be used by beginners. 

Still not convinced? Call toll free 1-800-922-3383 and get a free demo disk. 
Demo requires IBM PC, XT, AT or compatible. 

MACH 2 is only $75.00 and is not copy protected. Include our subroutines in 
your programs with no royalties. Requires DOS 2.00 +, GW-BASIC or IBM 
BASIC. Video routines require IBM or compatible. Others run under any MS-DOS 
2.00 +.Compatible with Quick BASIC, BASCOM 1.00 and 2.00, MS compilers . 

SHIPPING AND HANDLING. $3 USA, $51st class (Canada) $18.00 elsewhere. 
We welcome MC/Visa/COD (add $3 COD). To order call 1-800-922-3383. In 
Georgia, or for tech support, call 404-973-9272. 

MicroHelp, Inc. • 2220 Carlyle Drive • Marietta, Georgia 30062 

Basic Conversions 
by David Engelhardt 

*** GW-Convert runs on the Model 4 (64K) 
and requires one disk drive. The Alternate 
Source, 704 N. Pennsylvania Ave., Lan
sing, MI 48906, 517-482-8270. $99.95. 

GW-Convert converts MS-DOS pro
grams to Model 4 Basic for use on 

TRSOOS 6.x. It requires no other hard
ware except the optional Model 4 high
resolution graphics board. You need the 
board in the event that the MS-DOS pro
gram contains graphics commands. 

Before running GW-Convert, you 
must transfer the MS-DOS Basic pro
gram to the Model 4 and save it in ASCII 
form. Utilities are currently available to 
perform this transfer directly to a Model 
4 disk, but I used the communication 
programs already available in the 
Models 4 and 1000 (the COM/DVR pro
gram and the Telecom option in Desk
Mate), along with an RS-232 cable. 

GW-Convert comprises modules on a 
data disk that perform various conver
sion functions, as required by the com
mands that need converting. Some are 
used only in Basic compiled programs. 

The disk also contains several sample 
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programs for standard and high-resolu
tion graphics applications. These pro
grams will help you become familiar 
with using GW-Convert's commands. 

Once you start the program, an on-line 
help file is available as a reference guide 
to every GW-Convert command. I found 
this feature helpful; each command's 
use and function is well documented. 

To convert an MS-DOS Basic program 
once it resides on the Model 4 in ASCII 
form , you enter the MS-DOS input-file 
name and the output-file name for the 
converted file . Conversion options in
clude shipping the source and converted 
code to the printer .along with a cross
reference list. I found these features ex
tremely helpful. GW-Convert saves the 
cross-reference list to disk so you can re
fer to it later. 

Once you have converted the source 
program, you might be able to run it di
rectly under Model 4 Basic. I say "might 
be able" because not all commands can 
be converted. In most cases. you ·will 
have to make some modifications to the 
program or add entire routines in order 
to duplicate those commands that you 
cannot convert. 

Model 4 Basic doesn't support the fol
lowing GW-Basic reserved words: Beep, 
BLOAD, BSAVE, Calls, CHDIR, Circle, 
Color, COM, CSRLIN, Draw, Environ, 
ERDEV, Files, IOCTL, Key, Locate, Mo
tor, Noise. Paint, Palette, PCOPY, Pen, 
Play, PMAP, Point, Preset, PSET, Ran
domize , Reset, RMDIR, Screen, SEG, 
Shell, Stick, STRIG. Timer, View, and 
Window. 

GW-Convert's cross-reference file or 
printout lists all Basic reserved words 
that were either incompatible with 
Model 4 Basic or could not be translated. 
The GW-Convert manual contains many 
tips to help you in either case. 

To test GW-Convert, I took one of the 
sample programs and ran an already 
supplied converted version. I then cre
ated my own converted copy using GW
Convert. Upon running the newly con
verted program, I found many syntax 
problems. I then referred to the cross-ref
erence list to see what commands were 
incompatible or could not be converted. 

The first on the list was Width, with a 
reference to its supposed line number. I 
referred to the line and found no Width 
command. I then looked in the manual 
and discovered that some commands 
are converted to a command string that 
might include some GBasic high-resolu
tion commands. To get some of these 
commands to work, you have to remove 
the ones that are not applicable to the 
converted application or a syntax error 
might result. 

I also noticed that some commands 
werenot converted to anything.The man-

Command Problem 
Clear You might have to alter 

allocation requtrements. 
!NP Model 4 ports are differ

ent. 
INPUT: No echo suppression for 

a carriage return. 
LOC() The Model 4 doesn't re

turn to the number of 
bytes allocated to the file. 

On event Model 4 Basic offers only 
On Error GOTO. 

Out Model 4 ports are differ
ent. 

PEEK You might have to reas
sign the location. 

POKE You might have to reas
sign the location. 

Randomize Model 4 Basic can't spec
lfy a reseed value. 

RND Model 4 Basic can't re
seed or ask for a previous 
random number. 

Sound The Model 4's tone and 
duration are different. 

USR You might have to recal
culate the m emory a d
dress. 

Table. GW-Bastc reserved words 
not compatible with Model 4 Baste. 

ual showed a moderate list of Basic re
served words not supported by or not 
considered compatible with Model 4 Ba
sic. The Table lists GW-Basic reserved 
words that are incompatible with Model 
4 Basic. 

GW-Convert does not check some 
commands for parameter errors. Run
ning my converted copy gave a syntax 
error because the command syntax was 
"SOUND 400,0" , the same as in the MS
DOS version. The Sound command ex
ists on both machines, but its parame
ters are different. These errors are easy 
to locate by running the program. 

GW-Convert contains a short list of 
commands, so it's easy to learn and use. 
The manual is well documented and 
contains many tips. It even contains sec
tions that describe reserved words that 
can be converted, those that can't, and 
why. The manual has a handy index of 
command words for quick reference. 

I did not discover any serious prob
lems with GW-Convert. Ifat all possible, 
I recommend that you become familiar 
with the MS-DOS version of your pro
gram before you attempt any conver
sions. This is beneficial when you debug 
and modify the target program. 

GW-Convert gives you a good start, but 
you have to be prepared to enhance and 
modify the target program. GW-Convert 
is neither foolproof nor 100 percent ac
curate, but it's good enough to get you 
going and can be a real time saver.• 

AT4X4Plus 

****The AT4X4Plus works on the Model 
3000. Qubie, 507 Calle San Pueblo, Ca
marilto, CA 93010, 800-821-4479; Cali
fornia residents call 800-987-97 41. $395 
for l ,024K, $595 for 2,048K. 

Now that you have your Model 3000, 
with its blazing speed and exceptional 
graphics, you need to fill it up. The 3000 
comes with only 512K, and you have 
eight slots to play with. Well, memory is 
cheap and the AT4X4Plus can put a slot 
to good use. 

The AT4X4Plus comes with l ,024K- l 
megabyte (MB)-of memory and a serial 
and parallel port. It has a variety of op
tions: another l,024K of RAM (expand
able to 4MB with the optional 2MB RAM
PAK), three serial ports. and a game port. 

You can configure the board into split 
or nonsplit addressing. Model 3000 
users who have added the 128K to bring 
their systems up to 640K would use non
split addressing; those with 5 l 2K would 
round out the memory to 640K and split 
the rest to above MS-DOS's lMB range. 

To use the board, you must configure 
it by setting its dual in-line package (DIP) 
switches, install it, and run the 3000's 
DOS setup utility so the computer will 
recognize the additional memory. 

The tables and diagrams for configur
ing the board are somewhat confusing. 
You have to understand the board's 
bank setup to understand the tables. In 
spite of several diagrams and tables of 
switch locations and configurations, I 
found the text more helpful. 

You also need to configure the parallel 
printer port and serial port, and they 
each have an interrupt to set. The RS
232C serial ports support the shared in
terrupt of Xenix and Multilink. The se
rial port has a DB9P connector, standard 
for an AT computer, but since serial de
vices use a DB25P, you'll need an adapter 
cable between the DB9P and DB25P con
nectors. The parallel printer port has the 
standard DB25 female connector. 

Once you configure the board, you are 
ready to install it in the 3000. The in
stallation instructions are clear and con
cise. You can install the board in any slot 
from 3 through 6. After installation, you 
need to run the 3000's setup program to 
change the user memory and extended 
memory amounts. 

But what do you do with all this mem
ory? MS-DOS can directly access up to 
only 640K; the rest is relegated to a RAM 
disk or print spooler. One deficiency in 
this board is that it has no software sup
port for the expanded memory specifi
cation by Lotus/Intel/Microsoft. Other 
special software, such as Xenix or a local 
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SMALL BUSINESS ACCOUNTING 
with PAYROLL $99.95 

This program is based on the Dome Bookkeeping Record #612 and 
handles bookkeeping and payroll for a small business. Bookkeeper 
provides single entry ledgers with category breakdowns for both income 
and expenses. Monthly. through last month. and year-to-date 
summaries. Fiscal year can start with any month. 

Payroll handles up to 99 employees with automaUc computation of 
F.l.CA. and federal income tax. State tax and three optional deductions 
also included. Prints both payroll and expense checks on same forms. 
Monthly, quarterly. and yearly summaries as well as automatic 
computation of Form 94 I reports and W-2 forms. Simple and easy to 
learn -ideal for first-time computer users. 

MAILING LIST $99.95 
Build and maintain mailing lists of up to 32,767 names. Up to five-line 

labels including first and last names. optional second line. address. city. 
state. zip code. and optional fifth line. Optional lines can be used for 
telephone numbers. account numbers, or any data. and may be printed 
at your option. Sort or search names by any field. Each name record can 
be associated with up to 14 different key groups. File can be printed by 
any combination of key groups. Print labels in I . 2. 3, or 4 adjustable 
columns. on envelopes or in master index format. Runs on floppies or 
hard disk. limited only by disk capacity. 

HOME BUDGET and 
CHECKBOOKANALYST $59.95 

A complete checkbook program together with budgeting. income and 
expense analysis. comparisons. and projections. Enter and print checks. 
enter deposits. and compute your current checking balance. Program also 
handles non-check expenses. bank debits. and income. Monthly and 
ye3r-to-date summaries and yearly projections based on data through a 
known month. Monthly expenses compared to a pre-established 
budget. 

SMALL BUSINESS 
MANAGEMENT SYSTEM $299.95 

A complete point-of-sale program for a small business. Handles 
order entry, Invoicing, Inventory, and bookkeeping, including 
general ledger. accounts receivable. and accounts payable. 

Order desk handles order entry and invoicing. Items ordered are 
automatically deducted from inventory. accounts receivable updated. 
Includes up to 999 8-character part numbers (I . 999 for MS-DOS). Handles 
both customer accounts and single orders. Invoices printed on forms or 
plain paper and include discounts. sa les taxes. and shipping and 
handling charges. 

Bookkeeper keeps general ledger. accounts receivable and payable. 
produces customer statements. General ledger produces monthly and 
year-to-date totals. Receivables tracked to invoices. automatically 
updated as income entered. 

Inventory produces sa les and inventory reports showing items in 
stock. amounts sold, monthly rates of sa le. and profits. 

lnstallaUon tailors program to your business. 

TYPITALL Word Processor $69.95 
TYPITALL with Spelling Checker $99.95 

Word Processor upwardly compatible with SCRIPSIT - it reads your 
old SCRIPSIT files and uses the same formatting and cursor movement 
commands. But it is a completely new word processor with many features 
more advanced than SCRIPSIT, SUPERSCRIPSIT. or other word processors. 

Send any control or graphic/special character to the printer. Control/ 
graphic characters included in the text so that you have complete control 
of all features ofyour printer. Print the formatted text on the screen before 
going to the printer. Send formatted text to a disk file for later printing. 
Merge data from a file during printing. Names. addresses. and other text 
can be inserted during printing. No need for a separate program for "mail 
merge" capabilities. Print while editing (spooling). Assign any sequence 
of keystrokes to a single control key. Call up to 16 help screens at any 
time. Move cursor forwards or backwards by character. word. line. or 
page. Reenter the program with all text intact if you accidentally exit 
without saving the text. Optional spelling checker comes with 29.500 
word dictionary. Verify a 3.500 word document in less than two minutes. 
This is a full-featured word processor - not a demonstration diskl 

SYSTEM DIAGNOSTIC $69. 95 
Is your computer working correctly? Are you sure? System Diagnostic 

has complete tests for every component of your TRS-80 Model I . 3. or 4 
(separate versions for each model). 

ROM: checksum test. RAM: three tests including every location and 
data va lue. Video dlsplay: character generator. video RAM. video signal. 
Keyboard: every key contact tested. Line printer: character tests with 
adjustable platen length. Cassette recorder: read. write. verify data. 
Disk drives: disk controller. drive select. track seek. read sectors. 
formatting . read/write/verify data with or without erasing. disk drive 
timer. disk head cleaner. Single or double density. 1-99 tracks. RS-232-C 
Interface: connector fault. data transmission. framing, data loop. baud 
rate generator. 

SMARTTERMINAL $39.95 
The lntelllgent telecommunications program for your TRS-80 Model 

I. 3, or 4. or Model 2 CP/M. Memory buffer for sending and receiving 
files. Automatic transmission of outgoing data. AutomaUc storage of 
incoming data. Character translatlons. True BREAK key. Help screens. 
line feed filters. echo and line printer toggle switches. and more. 

TRS-80 MODEL Ill 
ASSEMBLY LANGUAGE $29.95 

A complete course in assembly language. w ritten for the beginner. 
Contents include: the Z-80 instruction set. ROM and RAM. Using the 
Editor/ Assembler. reading, printing and moving data. arithmetic 
operations with integers. floating-point and BCD numbers. logical and 
bit operations. cassette input and output. USR subroutines in BASIC. RS
232-C data communications. disk input and output. and the TRSDOS 1.3 
disk operating system 

With the book you also receive Monitor #5, a comprehensive 
machine language monitor and debugging program. These are the last 
copies of the book In print. 
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area network (LAN), is required to access 
the memory. 

The board is easy to install, is reason
ably priced, and works well. While it 
doesn't take advantage of expanded 
memory, the AT4X4Plus would be ideal 
for anyone who needs a large RAM disk 
or Xenix system. 

-Beve Woodbury 

The Norton Editor 
**** 
The Norton Editor runs on the Tandy 
1000/1200/3000 (256K) and requires 
one disk drive. Peter Norton, 2210 Wil
shire Blvd., Santa Monica, CA 90403, 
213-453-2361. $50. 

I have been using WordStar for years 
to create programming source code and 
I questioned the need for yet another ed
itor, even one from the man who wrote 
the Norton Utilities. After using the Nor
ton Editor, I found myself admitting de
feat. The program is good. In fact, it is so 
good that I probably won't use WordStar 
for source-code generation again. 

The Norton Editor is a text-processing 
program specifically designed for pro
grammers. Most word-processing soft
ware is designed for generalized use and 
lacks some of the features found in a pro
grammer's editor. 

The program groups its functional 
commands into the following categories, 
which you access by pressing the appro
priate function key: Help (Fl), Status 
(F2), File Commands (F3), Block Com
mands (F4), Screen Format (F5), Miscel
laneous (F6). Printer Commands (F7), 
and DOS Processor (F9). 

The Editor contains most of the useful 
commands found in word processors. The 
block commands let you mark blocks of 
text for deletion, copy a block to another 
part of the text, move a marked block of 
text, and find blocks of text. 

One important feature lets you open 
and work on two documents or pro
grams simultaneously. The Editor splits 
the screen into two windows that each 
contain a separate document. A block 
command lets you "window copy" a 
block of text from one program into the 
other. This is handy for programmers 
who often use a standard module header 
at the beginning of their source code. 

Another programmer's feature not 
found in most word processors is a com
mand that lets you display the file being 
edited in a "condensed format." In this 
mode, the Editor displays only those 
lines in the program that contain a letter 
or symbol in the first column. Most mod
ule names and labels found in a program 
begin with a character in column one 

Because it 
is such a 
straightforward 
program, TRScat 
doesn't require 
a lot of 
documentation. 

(such as in C, Pascal, and Assembly lan
guage), so you can quickly find a desired 
label. You can scan through your pro
gram using the arrow, page-up, and 
page-down keys. When you find the la
bel you wish to edit, press any other key 
to activate the full-screen mode. This 
feature is especially useful for editing As
sembly-language programs where labels 
must begin in the first column. 

The Norton Editor is extremely capa
ble. You can use it for creating docu
ments as well as for programs . The 
editor contains a word-wrap feature, so 
you could use it for correspondence or 
other simple word-processing.functions. 
It doesn't contain complex functions 
such as automatic hyphenation. 

If you write your own programs, you 
should consider the Norton Editor. It's 
a bargain. 

-Gary Shade 

TRScat 
**** 
TRScat runs on the Model 4 (64K) and 
requires TRSDOS 6 .2 and two disk 
drives. SOTA Computing Systems Ltd., 
213-1080 Broughton St., Vancouver, BC 
V6G 2A8, 604-688-5009. $39.95. 

It can be difficult to remember on 
which disk you have recorded a pro
gram. Because I have a terrible memory, 
I spend a lot of time with the TRSDOS 
DIR command. I will often search 
through 10 or more disks before stum
bling onto a sought-after program. 

To alleviate this situation, I recently 
had the pleasure of using TRScat. 
TRScat lets Model 4 owners quickly and 
easily catalog, sort, and locate all the 
programs in their disk library. Besides 
TRSDOS 6.x.x disks, TRScat can catalog 
DOSPLUS 3.4/3.5, MultiDOS 1.3/1.5/ 
1.6, and LDOS 5.x.x disks. 

You execute TRScat as a command file 
from the TRSDOS level by entering 
TRSCAT. Once executed, TRScat 
searches for a printer configuration file 
called TRSCAT/CFG. If TRScat doesn't 

locate the file or is making its initial run, 
you must set up the configuration file by 
either staying with the preset defaults or 
manually setting parameters such as the 
size of the left margin and the number of 
columns per printed page. You can spec
ify printer control codes for condensed 
type or alternate type styles. 

With the printer configuration set, TRS
cat presents a 14-option main menu: 
build a disk catalog, view the catalog file 
on the video, print the catalog file, sort 
the catalog, display a disk directory, en
ter file names manually, search for a file 
name or a disk ID code, write the catalog 
file on a disk, read a catalog file from a 
disk, kill a disk file, configure TRScat, 
remove a disk from the catalog, print a 
disk-space map, or exit from TRScat. 

TRScat has a few drawbacks. It ac
cepts only drives zero through 3, so it 
won't support a hard-disk drive. And it 
doesn't cope well with catalog having 
more than 140 entries. TRScat also isn't 
compatible with Pronto, the memory
resident application from MISOSYS. You 
can call up Pronto from TRScat, but 
your computer goes offon a strange voy
age if you try to use one of Pronto's 
applications. 

Because TRScat is an in-memory data
base program, a catalog file must either 
be built or read from a disk before 
TRScat can be of any real use. You can 
easily build a catalog file by assigning 
each disk a four-digit alphanumeric ID 
code and letting TRScat read the disk's 
directory. Once built, the catalog file can 
be sorted by disk or file name. You can 
search for program names or disk ID 
codes by either exact or partial match. 

Because it is such a straightforward 
program, TRScat doesn't require a lot of 
documentation. However, SOTA doesn't 
use the program's ease of use as an ex
cuse for a shoddy manual; TRScat 
comes with an excellent 20-page man
ual. Its organization is superb and its 
content should answer even the most in
experienced user's questions. 

Even though TRScat is a simple pro
gram, it is useful and well done. While 
its narrow purpose makes the price a bit 
steep, anyone with more than a few 
disks will find TRScat a great time-saver. 

-Mark D. Goodwin 

Dots-Perfect 
**** 
Dots-Perfect works with the Epson FX/ 
JX/RX printers. Dresselhaus Computer 
Products, 837 East Alosta Ave., Glen
dora, CA 91740, 818-914-5831. $79.95. 

Ifyou own an Epson printer, you know 
that it is a reliable workhorse. And if you 
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own an older model, you might wish that 

it had a near-letter-quality (NLQ) mode. 

Should you spend more money on a new 

machine? Save your dollars. Dots-Per

fect, a modification for Epson printers, 

consists of three chips that plug into the 

printer's main circuit board. This gives 

you an NLQ mode and provides a selec

tion of 160 different font styles. Do You Want A Real Warranty.•. 


S
Everything you need is enclosed in the or will you settle for a vague promise? 

package, including clear installation in
ince 1977, we have sold Radio Shack merchandise in the city ofstructions . The manual's first page 
Grapevine, Texas. This will be significant for you only if (a) you wantwarns you that if you do not feel quali

a warranty which you can exercise easily, if necessary and (b) the reassurfied to install Dots-Perfect. you should 

ance of our long term stability and business ethics . 
have a dealer do it for you. 


Accurate instructions help you open 

When you buy a Tandy/Radio Shack product from us the Tandy/Radiothe printer case and access the circuit 
Shack limited warranty will accompany it and the warranty and service board. Since some FX printers and all JX-
will be available to you, in any Radio Shack owned store in the U.S . 80 printers have an auxiliary circuit 


board, instructions show you how totem

We will NOT install any foreign parts which might, and probably will , have

porarily reynove it so you can insert the 
an adverse affect upon your warranty. We will assist you in obtaining local

chips in the main circuit board. Remov
support, should you experience difficulty, and will make an offer to buy

ing this board on my FX-80 was simple. 
our-product-back • (hardware) if it dissatisfies you, within 30 days.

Once you have access to the main 

board, you have to locate the two chips 
 "We ship fast." has always been our motto a nd if a nyone is offering you a 
that need replacing and the empty chip lower price . we suggest you ask a bou t the foreign parts (a nd warranty) 
socket for installing the third chip. The before closing the deal. We will " NOT meet-or-beat" a lower price so you 
photographs in the manual are excep can be s ure you have ou r best quote the firs t time. a nd our toll-free phone 
tionally clear, and you can easily identify li nes (ou tside Texas) ma ke the quote easy fo r you to get. from 9 a. m.-5 
the chips. The manual carefully explains p. m . cen tra l time. Monday th ru Friday. (* For a sm al l ha ndling charge) 
precautions in handling chips. 


Once you have installed the new chips, 

ORDER INQUIRIES AND CUSTOMER SERVICE 

(Normally next business day . . . ) 

you might have to cut a jumper on the (817) 481-SALE
main board. Again , the photographs 
clearly show where the jumper is and 
where to cut it. The manual even sug
gests using ordinary nail cutters if you 
don't own a pair of diagonal trace cut
ters. Finally, you must check a shorting 
block to see ifit is in the correct position. 

Before you assemble the printer, you 
have to reset the DIP switches accord
ing to the Dots-Perfect manual. This 
modification redefines the functions of 
several switches so your printer will 
work properly. 

Once you have reinstalled the auxil 
iary circuit board and put the cover back 
on your printer, you should run the self
test to verify proper installation. The test 
prints both draftand NLQ mode. Theman
ualprovidessoftwarecodesinASCII, hexa
decimal , decimal, and Basic CHR$ to 
activate and deactivate the NLQ mode. 

Dots-Perfect includes an adhesive de
cal for placement on the front of the 
printer: it gives brief instructions on the 
modification's operation so you don't 
have to refer to the manual. 

I tested Dots-Perfect with a Model 4 us
ing Allwrite. While Allwrite works fine 
on an Epson with Dots-Perfect, you must 
activate the NLQ mode by pressing the 
FF button, not by a software driver. With 
Dots-Perfect, my Epson has taken on a 
new life and my correspondence is much 

DFW Computer Center 
326 Main Street 

Grapevine, TX 76051 

Customer Service & in Texas 
(817)·481-SALE 9am_5pm 

Central Time 

more legible. 
-Arthur N. McAninch Jr. ~~~ESTOLL FREE 1-800-433-SALE 
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Complete the coupon below, 
or CALL TOLL FREE 
1-800-258-5473 

(In NH, dial 1-924-9471) 

YES, please send me the 
80 Micro Special Collection(s) 
I've checked below: 

For the Model Ill: 
D The Best of the Model Ill, 

15 programs, just $21.45 * 

For the Tandy 1000 
D Starter Pack 1000, 

13 programs, just $26.50* 

For the Model 4: 
D 	Utility Pack, 15 programs, 

just $26.50* 

D 	Best of the Model 4, 
12 programs, just $21 .45 * 

D Payment enclosed 
Amount $,____ 

CHARGE MY: 

D Amex D Visa D MC 


Card# Exp. Date 

Signature 

Name (print) 

Address 

City State Zip 

I • 	Includes postage and handling. Foreign air
mail, please include US $1,90 each. Please 
allow 4-6 weeks for delivery. 

10-86BI 

MAIL TO: 
Load 80 

Elm St. 

Peterborough, NH 03458 


SELECT 

THE 80 MICRO 

POWER PACK FOR 


I 	YOUR MACHINE! 
I 
I 
D Tandy 1000 D Model Ill D Model 4 
Software written especially for YOU! 

Here's a lineup of 80 Micra's most popular software, fully tested by 
our technical staff. And now ready-to-run on top quality disks. It's one 
of the most outstanding values in the industry! Complete documenta
tion is included. 

FOR THE TANDY 1000FOR THE MODEL Ill 
Starter Pack 1000 -13 exciting andBest of the Model Ill -15 exceptional 

useful programs to get you up and run
80 Micro. Includes debugging aid to let 
utilities and applications from the pages of 

ning. Includes spelling checker, futures 
you single-step through Basic programs trading simulator, project manager, graph 
and display and change variables, spelling generator, critical path scheduler, custom 
checker, the famous Hinrichs Basic Word sort generator, simple-interest and Rule-of-
Processor, printer spooler, machine-lan 78s calculator, routine to solve for roots of 
guage terminal program, printed circuit linear and nonlinear equations, data base 
board designer, disk drive timer, project manager, statistics program, memory-resi
manager .. . dent video blank-out utility, and six sub
... upgraded version of our Easydata data routines to calculate math functions in 
base manager, full-featured spreadsheet in double precision. 
Basic, full-screen graphics editor, patch ed
itor and library, screen blank-out utility, ma
cro builder for setting program parameters 
and customizing DOS commands, and util ORDER NOW, 
ity 	 to let you execute a group of DOS WHILE SUPPLIES LAST!commands with a single command line. 

FOR THE MODEL 4 
pl!HH@@j-15 outstanding programmer's aids. Includes 111-to-4 Basic converter, disk 
drive timer, string sorter to replace TRSDOS 1.3's CMD"O", pop-up help screen generator, 
disk-space mapper (previously unpublished), enhanced Debug, Model 100-like bar cursor 
directory program, routine to add Point, Set, and Reset to Basic ... 
. . . killed-file restorer, Basic cross-checker, function key programmer, Unix-like DOS shell 
with command library and multiple command feature, load-address locator, memory locator 
for scroll protection, the cursor character, and the function keys ... 
. . . and Basic editor extension with 11 features including string searcher, cross reference 
restorer, and line-number replace, copy, and move. (Note: some of these programs will 
not run on the 4D in double-sided mode.) 

Best of the Model 4 -A dozen of the finest programs to appear in 80 Micro. Includes Scripsit 
enhancement, JCL file editor, Life, window driver, statistics program, project manager, data base 
manager, 111-to-4 Basic converter, utility to let you run TRSDOS 1.3 cassette programs from 
TRSDOS 6.X disks, DOS setup JCL file, Model 100-like bar cursor directory program, and routine 
to add Point, Set, and Reset to Basic, (Note: some of these programs will not run on the 4D in 
double-sided mode.) 

Complete the coupon or CALL TOLL FREE 
1·800·258·5473 (In NH, dial 1-924-9471) 

I 



Circle 124 on Reader Service card. 

~~~§~ PERRll 
88888 ~[][J[J[]JD0U[][]0 

CALL 

1-800-248-3823COLOR COMPUTERS pl~~c!E p~~~E 
26-3127 64K Extended Color Computer 2 $199.95 $169.00 
26-3131 Thinline Disk Drive Ofor Color Computer 299.95 240 .00 
26-3018 Extended Basic Kit 39.95 36.00 
26-3030 OS-9 With Editor Assembler . .. . . 69.95 59.50 
26-3012 Deluxe Joystick . ' .. . . . . . . . . 29.95 25.00 
26-1208 CCR-81 Recorder . . ..... . . . . . . 59.95 50.00 
30001170 VIP Integrated Library . . .. . . 149.95 139.00 
30001110 VIP Writer .... . ... 69.95 59.00 
30001210 Telewriter 64 Tape . . . . . . . . . . . 49.95 42.00 
30001220 Telewriter 64 Disk . . .... . . . . . 59.95 49.00 
30009110 Bolek Interface .. . . . . . . . . . . . . 59.00 

TANDY3000 
25-4001 Tandy 3000 One Disk 512K ..... $2599.00 $1900.00 
25-4010 Tandy3000 One Disk &20 Meg HD 512K 3599.00 2600.00 
25-4030 512K to 2 Meg Expansion Board 499.00 395 .00 
25-4033 Math Co-Processor for 3000 . . . . . 399 .95 339 .00 
25-4050 1.2 Meg Disk Drive Kit for 3000 299.95 255 .00 
25-4062 20 Meg Hard Disk Kit . . . 799.00 679 .00 
25-4101 MS-DOS 3.1 /Basic/DeskMate . . . 99 .95 85.00 

TANDY 100, 200, 600 
26-3901 Tandy 600 Port Comp 32K 3'12 DD 
26-3904 Basic Rom for Tandy 600 . . 
26-391 O 92K RAM Upgrade for Tandy 600 . 
26-3860 Tandy 200 Port Comp 24K . .. . 
26-3866 24K RAM Memory Exp Chip for 200 
26-3802 Tandy 100 Port Comp 24K . . . 
26-3816 BK RAM Upgrade for Tandy 100 . 
26-3808 Port 3 '12 Disk Drive for T1 00 T200 . 
26-3815 Portable Disk Case ........... . 
26-3805 Acoustic Coupler ..... . . . .. . .. . 
26-1409 Printer Cable ...... . . . .... . . . . 
26-1410 Modem Cable ... . . . ...... . . . . 

$1599.00 $1195.00 
129.95 110.00 
399.95 340.00 
799 .00 650.00 
199.95 170.00 
499.00 425 .00 

49.95 42 .00 
199.95 169.00 
24.95 21 .00 
39 .95 34.00 
14.95 12.70 
19.95 17.00 

MODEL4D 
26-1070 Model 4D 64K 2 FD w/DeskMate 
26-1122 64K Memory Expansion 

.$1199.00 
69 .95 

399.0026-1123 Model 3 to Model 4 Upgrade Kit .. 
26-1134 Model 4 HD Kit for 15 Meg 

$895.00 
65.00 

385 .00 

26-1530 Multiplan Model 4 ... . 
26-1595 Super Scripsit Model 4 .... . . . . . 
26-1608 DeskMate for Model 4 .. . . .. . . . . 
26-1635 Profile 4 Model 4 ........ .. . . . . 
26-2216 CP/M Plus Model 4 ... . ... .. .. . 
26-2231 Double Duty Utility . . ..... . . . . . . 

79.95 
199.00 
199.95 
195.00 
249.95 
149.00 
69.95 

67.95 
169.00 
169.00 
175.00 
200.00 
127.00 
58.00 

MODEL 6000 COMPUTERS 
26-6021 Model 6000 512K 2 FD Comp ... $4499.00 $2125.00 
26-6022 Model 6000512K1FD15 Meg HD . 5499 .00 2975.00 
26-6019 Model 6000 256K Memory Kit . 199.95 185.00 
26-6052 DT-100 Data Terminal . . . . . . . . . . 795.00 600.00 
26-1245 10 Meg Disk Cartridge System 2195.00 1750.00 
26-6018 6000 Interface Kit for 26-1245 . 119.95 102.00 
25-3022 1 000/1200/3000/lnterface Kit for 26·1245 199. 95 160 .00 
26-4171 35 Meg Hard Drive Primary. 2995.00 2545.00 
26-4172 35 Meg Hard Drive Secondary 2695.00 1895.00 
26-4173 70 Meg Hard Drive Primary . . . . . . 4295.00 3350.00 
26-4157 Installation Kit for Primary HD . . 349.00 295.00 

RADIO SHACK PRINTERS p~~c!E p~~~E 
26-1276 DMP-105 Dot Matrix Printer ..... $ 199.00 $ 169.00 
26-1275 TRP-100 Portable Thermal Printer . 299.00 230.00 
26-1280 DMP-130 100 cps Triple Mode Printer 349.95 285.00 
26-1268 CGP-220 Color Ink-Jet Printer . . . 699.00 595.00 
26-2830 PC-695 8-Color Digital Plotter . . 799.00 680.00 
26-1277 DMP-430 24 Wire Matrix Printer . . 899.00 635.00 
26-1270 DWP-510 43 cps Daisy Wheel 1495.00 1225.00 
26-1274 DMP-2100P 24 Dot Matrix Printer . 1495.00 1195.00 
26-1279 DMP-2200 HiSpeed Matrix Printer . 1695.00 1440.00 
26-1269 PT-64 Printer Controller. ....... . 249.95 210.00 
26-1498 SW-302 Printer Switch . . . . . . . . . 119.95 100.00 
26-144 7 Bi-Directional Tractor for DWP 51 O 219.95 186.95 

TANDY 1200 
25-3000 Tandy 1200 One FD & 10 Meg HD . $1999.95 $1525.00 
25-3001 Tandy 1200 Two FD 256K . . . . . 1499.00 1200.00 
25-3044 Graphics Master . . . . . . . 695.95 540.00 
25-3061 Captain Multifunction Board . . . . 599.95 475.00 
25-3020 TCS-100 Tape Cartridge System 1999.00 1555.00 
25-3021 TCS-100 Interface Kit 1000/1200 149.95 120.00 
25-3130 MSDOS/BASIC . . . . . . . . . . . . . . 89.95 76.50 

TANDY 1000 
25-1000 Model 1000 128K 1 FD & DeskMate $ 999 .95 $ 705.00 
25-1001 Model 1000 256K 1 FD 10 Meg HD 1999.00 1475.00 
25-1003 300-Baud Modem Board 1000/1200 149.95 125.00 
25-1005 Disk Drive Expansion 1000 . . . . . . 199.95 170.00 
25-1014 RS-232C Plus Interface 1000/1200 99 .95 85.00 
25-1013 1200-Baud Modem Board 1000/1200 299.95 230.00 
25-1025 10 Meg Hard Disk Drive 699.95 559.00 
25-1007 Hard Disk Control Board . . . 299.95 255.00 
30051030 PJB Multifunction Board 512K . . . . . . . . 310 .00 

MONITORS AND DISPLAY ADAPTERS 
25-1020 VM-4 Monochrome Monitor 
26-5111 VM-1 Monochrome Monitor 
25-3010 VM-3 Green Monitor 
25-1021 CM-4 Color Monitor 
25-1022 CM-1 OColor Monitor 
26-5112 CM-1 Color Monitor 
25-3043 Graphics Display Adapter 
25-3046 Deluxe Text Display Adapter 
26-3047 Deluxe Graphics Display Adapter 

$149.95 
199.95 
219.95 
299.95 
459.95 
599.95 
299.00 
249.95 
499.95 

$125.00 
165.00 
185.00 
225.00 
380.00 
475.00 
185.00 
199.00 
295 .00 

EPSON PRINTERS 
20001015 Homewriter 10 .. . . ..... . .'. 
20001025 LX-80 Dot Matrix Printer .. .. . . 
20001035 FX-85 Dot Matrix Printer . . . . . . . 
20001050 Hl-80 4 Pin Plotter ... .. . . . . . . 
20002010 RX-100 Dot Matrix Printer ... . 
20002030 FX-286 Dot Matrix Printer .... 
20003020 LQ-800 24 Pin Head Dot Matrix . 
20003030 LQ-1000 24 Pin Head Dot Matrix. 
10081010 DX-10 Daisy Wheel Printer . .. 
10081020 DX-20 Daisy Wheel Printer .. .. . 
10081030 DX-35 Daisy Wheel Printer ... .. 

$295.00 
329.00 
549.00 
599.00 
499.00 
799.00 
799.00 
995.00 
299.00 
459.00 
899.00 

$215.00 
250.00 
385.00 
390.00 
400.00 
550.00 
565.00 
695.00 
255.00 
390.00 
765.00 

For Technical Questions and Information on our complete line of 
computer accessories and current prices : 

CALL 1-517-625-4161 
All prices and offers may be changed or withdrawn without notice. Advertised FOR ORDERS ONLY CALL 1-800-248-3823 
prices are cash prices., C.0.D. accepted ($10.00 charge per carton on C.O.D. 
Call for further C.O.D. information.) M.C., Visa, add 2%. AX, add 3%. All non Monday-Friday 9-5, Saturday 9-3 
detect1ve items returned will be subject to 10% restocking fee . Defective 
items require return merchandise authorization. Call for R.M.A. Number 
before returning. Delivery is subject to product availability. 1211 S. lllAlll ST. PERR!I. llllBH. 118872 
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Prices Change j Dii j j hj 
Every Day. 

Please Call INQUIRIES 
1-800-343-8841 ii¢ij ii$ IJ 

For Lower Prices 

Sizzlin g Summer Sp ecials 

Announcing MEGADISK PLUS+ 


Complete Systems! for the TRS 80 Model l/Ill/ IV/4P, Color Computer, IBM-PC & AT, Max/80 
So tware Drivers: LDOS, NEWDOS/80, DOSPLUS, TRSDOS 6.x, CP/M available 

Drive a 5 to 40 Megabyte Hard Bargain Starting at $399. 95 
REMOVEABLE CARTRIDGE Systems Now Available!!! 

MEGAPLEX your Megadisk - 2 to 10 Port Systems 

Prices Start at a LOW $199.95 


Models Ill/ IV 4P 


Call Toll Free Ordering 1-800-343-8841 

$259.95 
Disk Drive Upgrade Kit for 
Model III/IV easy to install 
system-no soldering. 
Complete with controller, 
towers, power supply, 1 
Half High Disk Drive , ca
bles, and easy to follow in
structions. Second Drive 
$89.95 

High Quality Low
est Price Drive 0, 1, 
2, 3 for the Color 
Computer Starting 
at Sl89.95 . 

CANADIAN CUSTOMERS PLEASE CALL 514-383-5293 

Software Support Inc. M • S t I 
TERMSandCONDITIONS 1cro mar nc. 
All prices are cash discounted. However. we do 200 
accept MC. VISA.AMEX & DISCOVER credit cards. 11'.: 'l/<I Homer Avenue 
C.0.D."s are accepted· No deposit required. a.I~ S Ashland ..., A 01721 
Pur~hase Orders·Corporate, Government & School , l ~ '"'r::S • .in.A 

PO s are accepted Please call for details. QU o~~ 1-617-871-9090 
~~~~~n~a~~~~st~;:1. ca lcu la t ed per order. ~O . . 
Shipments of all in·stock products are made within Hou rs. M on.·Fn. 10 am to 5:30 pm (est) Sat 4:00 pm 

~e~~~~;s_:_8,;i0m;d~~~ ~~~tice is available upon To// Free Ordering 1-800-343-8841 
Not responsible .tor typographical errors. Dealer Inqu •. r"1es Inv1"tedTerms and Specilfca trons may 
change wi thout notice. 

Our New Company 
Service & Returns: It is our policy to repair all service 
returns within 24·48 hours. Normally same day turn· 
a·round is accomplished. It is necessary to have a 
(R)eturn (M)aterial (A)uthorization to insure 
speedy service. 
1BM. TAVA. COLUMBIA, 5151. COM PAQ. EAGLE. 
TRS/80, HEATH/ZENITH are registered trademarks 
of IBM Corp., Tava Corp., Columbia Computer Corp. 
Key Tronics Corp, Compaq Corp, Eagle Computer. 
Tandy Corp, Zen ith Corp. respective ly. 
' 1986 Software Support. Inc. All righ ts reserved. 
' 1986 MicroSmart. lncA// rights reserved. 
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Prices Change 

Every Day. 

INQUIRIES Please Call 

1-800-343-8841INVITED 
For Lower Prices 

MEGADISK '" HARD DISK DRIVE SYSTE MS 	 TOLL FREE ORDERING 1-800-343-8841 
For the 	 IBM / PC. T andy 1000. TRS/ 80 Model s l/III /IV/4P, Compaq. T ava. PC Worka likes. Color Computers. Hea th / Zenith. Max/ 80 

Complete with H ardware . Cables. Soft wa re and Q ui kfi t Ins ta ll a tion 

5 Megaby tes Inte rn a l Mo unt IBM/ PC Wow ........ .. ...... ....... ............ ..... Sta rting at $229.95 

349 .95 

I j 	 Megabytes In terna l Mo unt IBM/ T andydy 1000. . IMME·o' NI ~w Lo·"w... p...R.. ·, ·c· ·. ·.E·. ·. s·. ·. ..· .· :' .: . starting at22 Megabytes Inte rn a l Mo un t IBM/ T an 1000. t; . starting at 449.95 
5 Megabytes Ex te rn a l Sys tem . . . . . . . . . . . . . . . . . . . . . .starting at 399 .95ATE 

549.95JO Megabytes Ex te rn a l Sys tem . 	 . ........... . .. ........ .D...EL/VERY... .... starting at 

20 Megabytes Ex ternal System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. starting at 699.95 

T ape Backup Sys tem - Inte rna l o r Ex ternal ( IBM / PC). . . . . . . . . . . . . . . . . . . . . . . . . . starting at 449 .95 

IBM/ Heath - DOS . 1.0. 2.0. 2. 1. 3.0. 3. 1 o r laterDOS Drivers: TRS/ 80- LDOS. TRSDOS 6.x. Newdos/ 80. Dosplus. C P/ M. COCO DOS. Max / 80 LOOS. 059 

FULLY WARRANTEED - PARTS AND LABOR - CALL TOLL FREE - 1-800-343-8841 

FLOPPY DISK DRIVES. POWER SUPPLIES AND CABINETS 
Our Disk Drives are U L approved - O ur F loppy D rive Cabinets and Power Supplies 
are Unde rwri ters Laboratory Listed and have passed the required Federal 
Communications Part 15 Section B-EMl/ RFI tests. 
Warranty on all disk drives is one full year parts and labor. Warranty on noppy disk 
drive power supplies is flve (S) years. In warranty or out of warranty service is 24 hour 
turn-a-round on all disk drives and power supplies. 

Full Height 
I00- 1 	 Single Sided 40 tk Bare ....... . . •. . . . ... . .... $99. 95 

In Case with Power Supply .. .. 139.95 
Dua l D ri ves in One Cabinel 239.95 

100-2 	 Dual Sided 40 tk Bare ......... . . ..... 109.95 
In Case with Power Supply .. . .... .. .... . . ... 149.95 
Dual Drives in O ne Cabinet . ... . 259 .95 

H alf High Drives 
Single Sided 40 tk Bare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79. 95 
In Case with Powe r Supply ... 11 9.95 
Dual Drives in One Cabinet . . . . . . . . . . . . . ...... 209 .95 
Dual Sided 40 tk Bare .. ..... . ....... .. . .... ... .. . . . .......... I09.95 
In Case with Power Supply ...... . .. .. . .. . . ... . . . . . . . . . ... . .... 149.95 
Dual Drtves in One Cabinet . . . .. . ... . ..... . . . • • .. . ... . . • .... . . 259.95 

Apple/Franklin Disk Drives 
35/40 Track in Case wi th Cable and Software . .......... 129.95 

COWR COMPUTER DISK DRIVE SYSTEMS AND ADD IN PRODUCTS 
40 Track Single Head Drive with Case, Power Supply, Cable Controller, 

Instruction Booklet , Diskettes .. . ..................... $189.95 
Above with Dual Drives in One Cabinet. . . . . . . . . . . . . . . . 269.95 

40 Track Dual Head with Case, Power Supply, Cable Cont roller, 
Instruction Booklet, Diskettes ...... . .... .. ...... 229.95 
Above with Dual Drives In One Cabinet . . . . . . . . . . . 329.95 

CALL FOR MODEM SPECIALS 
Modem Special 300/1200...• .. . $199.95 

*ALL IN-STOCK ITEMS SHIPPED WITHIN 24 HOURS. SAME DAY SHIPPING 
PROVIDED BY REQUEST WITHOUT ANY EXTRA HANDLING CHARG ES. 

TURBO-M™ PC 

FREE-The Wiz™ 

TURN TO PAGES 

184-185 

Trademark of MicroSmart, Inc. 

PRINT E RS 
Dot 	Matrix 

Citize n . .. ... S Call 
Star Micronics-N.X. Series ............. . . ...... starting at $299.95 

Da isy W heel 
Sil ver Reed 440 80 Co lu mn 12 CPX. . ........ ... ........ 3 15.95 


550 132 Column 19 C PS ...................... 439.95 

770 132 Column 36 CPS ... .. .... ... .... .... 895.00 


Olympia 1>2 Column 14 C PS W ITH Form.and T rac tor Feed ....... 399.95 


Printer Cables. ............. starting at 9.95 
Printer Paper - Microperf Edge I000 Sheets .. .. .. . .. . . . 16.95 

ELECTRICAL 
Surge protectors-Line Filter-6 Outlets with Switch . . . . . . . . . . . . . . • . • . . . . . . $29.95 
Uninte rruptable Power Supplies . . . . . . . . . . . . . ....... 399.95 

MISCELLANEOUS
Diskettes in 10 Pack ... from $7.95 
Two print switches. . ........ . . .... • .. ...... from 49.95 
Disk Drive Cables ......... . . . . • . . ... from 16.00 
Mai ntenance C leaning Kit s .... . .. •...... . . • . .. . .. .. . • .. . . 12 .00 

Parallel Printer Buffers 8K . . . . . . . . . . •. ... ... . .... 149.95 


Floppy Disk Drlve Cables 
I Drive .. .... 16.00 
2 Drives ................ . .. ......... . .. . . • • . .. . . 18.95 
Heath/ Zeni th 2 Drive Cables - Shielded . . .... .. . •. . . .. . 24.95 

Software Support Inc. 
TERMS and CONDITIONS: 

AH prices are cash discounted. However. we do 

accept MC. VISA AMEX & DISCOVER credit cards. 

C.0.0.'s are acce pted-No deposit req uired. 

Purchase Orders·Corporate. Government & School 

P.O.'s are accepted. Please call fo r details. 


Jlt'Shipping Costs are calcu lated per order. 
Please ca ll for to tal. 
Shipments of all in-stock products are made within 
24 hours. Same day service is available upon 
request - no added cost 
Not responsib le fo r typographica l errors. 
Terms and Specif ications may 
change wi thout notice. 

MicroSmart Inc. 
200 Homer Avenue~~ Ashland, MA 01721uf\ '\ss

o~oof\ 1-617-872-9090 
Hours: Mon.-Fri. 1O am to 5:30 pm (est) Sat 4:00 pm 

Toll Free Ordering 1-800-343-8841 

Dealer Inquiries Invited 

Our New Company 
Service & Returns: It is our policy to repair all service 
re turns within 24·48 hours. Normally same day turn
a-round is accomplished. It is necessary to have a 
(R)eturn (M)aterial (A)uthonzation to insure 
speedy service. 
IBM. TAVA. COLU MBIA. 5151 . COM PAQ, EAGLE. 
TRS/80. HEATH/ ZE NITH are regis tered trademarks 
of IBM Corp.. Tava Corp., Columbia Computer Corp. 
Key Tronics Corp. Compaq Corp. Eag le Computer. 
Tandy Corp, Zenit h Corp, respect ive ly 

1986 Software Support. Inc. All rights reserved. 
1986 MicroSmart. Inc. All rights reserved. 

TURBO M ._of MicroSmart Inc 

80 Micro, October 1986 • 169 



HOT CoCo for the Color Computer 


Astral Projection 


T he best games are those that teach . 
To that end, I've written a program 

simulating the gravitational pull of stars 
on a space probe that you launch toward 
a target at one end of the screen. 

The challenge is to find the starting po
sition and velocity that will enable the 
probe to reach its destination-but that's 
only part ofthe fun. Try differentlaunches 
to see what interesting paths the probe 
will take. It sometimes loops around 
stars and even settles into stable orbits. 

Ode to Galileo 
The program, which I've called Grav

ity, is based on simple physics. The grav
itational force exerted on the probe by a 
star is directly proportional to the star's 
mass and inversely proportional to the 
square of the distance between the two 
objects. In other words, a star twice as 
massive as another exerts twice the 
force at the same distance; double the 
distance and the forc e becomes one 
fourth as strong. 

For each star in the scene, the gravi
tational force is calculated and applied to 
the probe . This enables the program to 
vividly illustrate the motion of such as
tronomical objects as comets. The probe 
speeds up noticeably as it approaches a 
star and slows down as it leaves. A close 
pass alters the probe's course more than 
one from farther away; furthermore, the 
faster the probe goes, the less it is af
fected by gravity. 

If Only NASA Had This 
Gravity asks you a series of questions 

for setting up the game. You can choose 
up to 10 stars; using four or fewer pro
duces somewhat faster movem ent. The 
next prompt asks for the number of play
ers (two is the maximum). 

There are two launch modes: side to 
side and comer to comer (the first player's 
probe starts from the left toward a target 
on the right. and the second player's does 
the opposite) . You select the entry row 
from zero (bottom) to 191 (top) and the 
initial velocity (zero to 9) before launch. 

System Requirements 

16KRAM 
Extended Color Basic 

by Delmar Searls 

Program Listing. Gravity. 

1 9 GOTO 1900 
29 FOR I= l TO N:Tl=X(I)-X:T2=Y(I 
) - Y: R2=Tl *Tl+T2*T2: R=SQR ( R2) : IF 
R<=D THEN RETURN ELSE F=M (I) *G/R 
2: Vx=VX+F *Tl/R: VY=VY+F*T2/R: NEXT 

I w x=x+VX : Y=Y+VY: IF x>l AND X<25 
5 AND Y>l AND Y<l91 THEN PSET(X , 
191 - Y) 
49 AS=INKEYS: IF AS="" THEN 29 EL 
SE RETURN 
997 I*************************** 

998 ' INITIAL USER INPUT 
999 ' ********* ********** ******* * 

rnn CLS: PMODE4 ' 1: PCLS 

ln9 INPUT. HOW MANY 'STARS. • ; N: 

PRINT 

1929 INPUT" NUMBER OF PLAYERS ( l 

OR 2) ";NP 

1930 PRINT 

1949 PRINT " LAUNCH " 

1959 PRINT" 1 . SIDE TO SIDE " 

1960 PRINT" 2 . CORNER TO CORNER 


1079 INPUT"WHICH "; L 

1980 PRINT 

1990 PRINT" 1. GRAVITY " 

1100 PRINT" 2. ELECTRIC CHARGE" 


1110 INPUT "WHI CH ";T 

1129 IF T=2 THEN 1179 

1139 PRINT 

1149 PRINT " 1 . NO BLACK HOLE " 

1159 PRINT" 2 . BLACK HOLE" 

11 69 INPUT "W HICH ";S 

1179 PN =l:CLS 

1189 GOSUB 2000 'INITIALI ZATION 


1190 CLS 

1200 GOSUB 3000 ' DRAW SKY 

1219 A$ =INKEYS: IF AS=" "THEN1210 

1220 GOSUB 40n ' GET USER INPUT 


1239 GOTO 1229 

1997 I***'*********************** 

1998 IN I TIALIZATION 
1999 I *********** * ***** ** ******* 

2990 G=50:PI = 3 . 14156:D=6 
29le INPUT " RANDO M DATA ( Y OR N)" 
;A$: I F A$="N " THEN 2150 
2929 x(l) =RND(210)+25 
2930 Y(l) =RND(l40)+25 
2049 M(l) =RND(l0) : IF T=2 THEN M( 
1) =M( 1) * ( -1) -R ND(T) 
2059 FOR I=2 TO N 
2060 X(I) =RND ( 210)+25 
2070 J =l 
2089 IF ABS(X(I) - x(J))<l9 THEN 2 
060 ELSE J =J+l : IF J<I 'rHEN 2080 

2099 Y(I) =RND(l49)+25 
2100 J = l 
2119 IF ABS(Y(I) - Y(J) )<19 THEN 2 
099 ELSE J=J+l: IF J<I THEN 2119 

2129 M( I)=RN D(5) :IF T=2 T HEN M(I 
)=M(I)*(-1) -I 
21Je NEXT I 
2149 RETURN 
2159 FOR I =l TO N 
2169 PRIN'r " x" ; : PRINT USING"#!" ;I 
; : INPUT X(I) 
2170 PRINT " Y" ;: PRINT USING" II" ; I 
; : INPUT Y(I) 

In the diagonal version , player 1 
launches the probe from the lower-left 
comer toward a target in the upper-right 
comer; the target comer is always the 
other player's entry point. Entry is spec
ified as an a ngl e of elevation in de

2180 PRINT "MASS " ; :PRINT USING " U 
" ; I; : INP UT M(I) 
2190 NEXT I 
22n RETURN 
2997 I******************** ***** 
2998 DRAW SCENE 
2999 '************************* 
39n SCREEN! , l 
3919 IF S>N THEN 3069 
3929 FOR I =S TO N 
3939 CIRCLE(X(I) , 191-Y(I)),INT(A 
BS ( M(I) ) /2+ . 5) 
3940 PAINT(X(I) , 191 - Y(I)) 
3959 NEXT I 
3960 IF L=2 THEN 3199 
3979 LINE(255,88)-(259,88) ,PSET: 
LINE - (259,104) , PSET:LINE- (255 ,19 
4) , PSET 
3989 IF NP=2 THEN LINE(9 , 88) - (5, 
88),PSET:LINE- (5 , 194),PSET: LINE
(9 , le4) , PSET 
3999 RETURN 
3199 LINE(249 , 9l -( 255,19),PSET 
3119 IF NP=2 THEN LINE(9,181) -( l 
5,19ll , PSET 
3129 RETURN 
3997 ' *************** ***** ***** 
3998 MAIN PROGRAM 
3999 I************************* 
4999 IF L=2 THEN 4969 
4919 IF NP=l THEN 4939 ELSE IF P 
N=2 THEN PRINT TAB(l6); 
4929 PRINT " ! " ;:PRINT USING"! " ; PN 
;:PRINT" "; 
49 39 INPUT " R, V"; Y,VX 
4949 X=l:IF VX>=l9 THEN 4939 ELS 
E VY=9:IF PN=2 THEN VX=-VX:X=255 
4959 GOTO 4129 
4•69 IF NP= l THEN 4989 ELSE IF P 
N=2 THEN PRINT TAB(l5); 
4979 PRINT " ! " ; :PRINT USING " I " ;P 
N;:PRINT" " ; 
4989 INPUT " A, V";A , V 
4999 IF V>= l9 THEN 4989 
4199 IF PN=2 THEN X=254:Y =l99 EL 
SE x=2:Y=2 
4119 A=A *PI/189:VX=V*COS(A):VY=V 
*SIN(A) : IF PN=2 THEN VX= - VX : VY=
VY 
4129 SCREEN l , l:IF NP=2 THEN PN= 
PN+l:IF PN=3 THEN PN= l 
413. A$=" ": GOSUB 29: IF AS<> "" T 
HEN 4179 
4149 LINE(9 ,9) -(4 ,4 ) , PSET,BF 
4159 AS=INKEYS: IF AS="" THEN 41 
59 
4169 LI NE(9,9) -(4,4), PRESET , BF 
4179 SCREEN 9 ,9 
4189 IP AS="Q " THEN 59•9 
4199 IF AS= " E" THEN PCLS:GOSUB 3 
em ' RETURN 
42 •• IF AS="C " THE N RETUR N 
421. PRINT " C, E, OR Q" 
4229 AS=INKEY$ : IF AS=""THEN 4 229 

423. GOTO 418. 
4997 I************************* 
4998 SHOW DATA 
4999 '************************* 
5999 PRINT " I Y M" 
5919 PRINT " -
5929 FOR I=l TO N 
5939 PRINT USING"l!";I; 
5949 PRINT USING " lllll";X( I ) ; 
5959 PRINT USING " lilii "; Y(I); 
596• PRINT USING"llli";M(I) 
5979 NEXT I 
598• END 

End 

grees-zero for horizontal and 90 for 
vertical. For the player starting in the up
per right, a zero-degree angle goes out to 
the left and 90 is straight down. 

Another prompt Jets you change the 
stars into electrically charged particles. 
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Since like charges repel, the probe veers 
away from some particles and toward 
others. At first, however, you'll have no 
idea which particles attract and which 
repel. Hitting the target will be difficult 
if not impossible. 

In the gravity option, you can have one 
of the stars be a black hole-invisible 
on screen but still exerting its gravita
tional pull. 

The final prompt lets you use random 
data for the stars' mass and placement, 
or set both yourself. The x coordinate 
can range between 10 and 245, and the 
y coordinate between 10 and 181 (values 
outside this range place the stars too 
close to the edge). Since the program dis
plays its random data at the end of each 
game, you can use this option to repro
duce interesting setups. 

Gravitational Pull Toy 
After you select parameters, Gravity 

displays the probe's path as it moves 
slowly across the screen. Processing 
continues even when the probe moves 
off screen. Sometimes the probe loops 
back into view. 

The probe is destroyed when it passes 
too close to a star. A box in the upper-left 

corner lights up, and the probe stops 
moving. 

Press the enter key to go back to the 
prompt screen so you can change your 
coordinates. The C key puts you back in 
the game and launches the probe ac
cording to the new coordinates; the E 
key does the same, but removes the old 
path lines. Q terminates play. 

The goal is to reach the target area in 
the fewest tries. When two people play, 
the first to succeed is the winner. There 
are no bells, whistles, or flashing lights 
if you make it. 

For Quantum 
Mechanics Only 

You can best simulate stable orbits by 
altering the program. On line 4040, 
change the value of X = 1 to a number 
near 128. Choose the one-player version 
(side to side) and press Nat the random
data prompt. Place a single star at 
x= 128 and y=96, with an initial mass 
of about seven. Changing the probe's 
launch point and velocity produces a va
riety of stable orbits. Some orbits simu
late precession, a term referring to orbits 
that vary with each revolution. 

Gravity takes a long time to make cal

culations if you've chosen several stars. 
Apply the speed-up POKE (POKE 65495, 
OJ if your CoCo will take it. 

The program calculates changes in 
the probe's path at discrete points, pro
ducing only an approximation of what 
happens in nature. The approximation 
breaks down a little at high speeds, so I 
usually set the initial velocity at no 
greater than five . 

The approximation also breaks down 
when the probe moves close to a star; 
this can cause particularly bizarre ef
fects when combined with high speed. 
It's even possible to zoom right through 
a star. But if I provided all the checks to 
prevent such imperfections, the pro
gram would be too slow to be much fun . 

The screen prompts for launch param
eters were kept short so information 
could be retained on screen as long as 
possible. You must enter two parame
ters at a time for the same reason.• 

Delmar Searls welcomes questions 
and comments. You may write to him 
at 205 W. Main St., Wilmore, KY 40390. 
Send a self-addressed, stamped enve
lope for a reply. 

Graphing programs for the Color 
Computer are not difficult to find, 

but few give you all the capabilities you 
need. My program Grafplot is different: 
It provides you with umbrella software 
for creating line graphs, bar graphs, cu
mulative bar graphs, and pie charts. You 
select the type of graph you want, enter 
the data, and the program does the rest. 
Text placement is automatic. You can 
edit your data with the program's man
ual text-entry/edit routine and produce 
printouts with an embedded screen
dump routine. 

System Requirements 

64KRAM 
Extended Color Basic 


Disk drive 

DMP 120 printer 


Graph-Itti 

by Milton Simpson 

GRAFPLOT 

BARCHART 
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Fig. 1. Sample bar chart. 
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instan(' 
Besto 

A Software Feast for You and Your Color Computer 


No matter where, why, or how you use your 
Color Computer, don 't let another day slip by 
without getting instant CoCo's Best of '85. It's 
a 30-program bonanza of software-the best 
programs from a whole year of HOT Coco 
magazine-shipped to you on a single high 
quality casssette. 

The Best of the Best 
Highlights of this year 's collection include 

" Homespread," a simple-to-use, yet full fea
tured spreadsheet program. You'll be amazed 
at your own artistry as you create hi-res graph
ics with " Paint King." For entertainment, let 
" Five Card CoCo" turn your Color Computer 
into a tough Blackjack foe. 

You get utilities, games, business and home 

----------------------, 

10-861C 

. . Yes! I want to buy the Best. 
D 	 Please send me instant CoCo's Best of '85 

for $16.47 ea.* 
Payment Enclosed ( ) Visa ( ) MC ( ) AE ( 

Card# 	 Exp. Date 

Signature 

Name 

Address 

City State Zip .. 

o 	 I WANT EVEN MORE! Please send me the 
Best of '84 cassette, whi le supplies last, for 
$16.47 ea. 'Prices include postage and handling. 

instant CoCo • 80 Pine St. • Peterborough NH 03458 

applications. In short, the best of the best, 
carefully selected for you by the editors of 
HOT Coco. 

The Year's Top Programs 
From every month of 1985, we've chosen the 

most popular and significant programs. Software 
you'll find challenging, entertaining, practical, 
perhaps even indispensable, including . .. 

• JANUARY-" The Adding Advantage" 
• 	 FEBRUARY-"Space Hawk" 
• 	 MARCH-"Don't Print There!" 
• 	 APRIL- " Orbital Observations" 
• 	 MAY-"Closed for Inventory" 
• 	 JUNE-"Fabulous Fonts" 
• 	 JULY-"Date Minder" 
• 	 AUGUST-"Screen Symmetry" 
• SEPTEMBER-"Disk Data Recovery" 
• OCTOBER-" Master World Geography" 
• NOVEMBER-" Mathematics Helper" 
• 	 DECEMBER-"Crossword Creator" 

No Keyboarding, No Debugging! 
Get these programs, and many more, all 

thoroughly debugged, updated, and ready to 
run on your Color Computer. All 30 programs 
run in 32K or less, with many requiring just 
16K. Complete documentation is included with 
each cassette. 

Make '86 your year to buy nothing but the 
Best. Order your copy of instant CoCo's Best 
Of '85 today. And while you're at it , order that 
other great software package ...instant CoCo's 
Best of '84, still available in limited quantities! 

To order, simply return the enclosed coupon, 
or 	call 1-800-258-5473. (In NH , please call 1
924-9471 .) 
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Fig. 3. Sample cumulative bar chart. 

Plotting Your Course 
To put Grafplot to work, type in and 

run the Basic code in the Program List
ing. The first screen you'll see is a notice 
that the machine-language routines are 
being loaded. When the task is complete, 

the program will ask ifyou want instruc
tions on how to use the manual text-en
try/edit routine. Since text placement is 
automatic, you might skip these instruc
tions at first. I'll explain how the routine 
works in more detail later. 

Ifyou bypass the instructions, the next 
screen you'll see is the main menu. It pro
vides you with seven options: copy to 
printer, view screen, enter graph data, 
print text, clear screen, load a saved graph 
from disk, and save a graph on disk. 
Your first step should be to clear the 
screen (option 5). Next, check the screen 
(option 2) to make sure it is solid black. 
If it is, you are ready to create a graph. 

Select option 3 to display the graph
selection menu; then enter the number 
for the type of graph you want to create. 
When the data-entry screen appears, fill 
in the title/notation lines at the top. Also 
enter the full-scale value, which is the 
maximum value you want to appear on 
the vertical axis. 

Data entry is handled the same for bar, 
line, and cumulative bar graphs. (See 
Figs. 1, 2, and 3 for sample graphs.) Be
cause of screen-width limitations, you 
are limited to 13 data entries. First spec
ify the number of items you want to have 
on your graph and then begin entering 
data in the specified format (label, data). 
Be sure to observe the label-length limit. 
Ifyou make a mistake, type in 999,0 and 
press the enter key. This returns you to 
the main menu, from which you can 
start over by clearing the screen. 

When data entry is complete, specify 
the number of divisions you want on the 
graph's vertical axis. The program uses 
this data in conjunction with the full-scale 
value to calculate the multiplier for the 
vertical axis. The computer then draws 
the graph and places the horizontal-axis 
labels on screen. 

When you're finished creating the 
graph. the computer returns you to·the 
main menu. It's a good idea to view the 
graph on screen (option 2) to make sure 
it appears the way you intended. If 
you're satisfied with the results, select 
option 7 to save the graph on disk or op
tion 1 to produce a screen dump. 

Slicing the Pie 
When creating a pie graph (see Fig. 4), 

you can enter data for as many items as 
you wish. Be careful, however. not to cre
ate too many pie slices. since labels 
might overwrite each other if placed too 
close together on the graph. Though the 
program should accommodate at least 
12 slices, you might have to experiment 
with each data set. 

Labels might also be overwritten ifyou 
place too many narrow slices next to 
each other on the graph. If there is no 
way to avoid this, try leaving the labels 
blank on the data-entry screen and us
ing the print-text option to edit them to 
a suitable length. 

The print-text option is a modified ver
sion of a program written by William 
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P.O. Box 1094 
480 King Street 
Littleton, MA 01460 

Circle 18 on Reader Service card. 

From Computer Plus to YOU .. . 

PLUS after PLUS after PLUS 

us 
SINCE 1973 

DMP-105 $160 

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS 


IN MASSACHUSETTS CALL !6171 486-3193 

Tandy 200 24K $649 

Tandy 600 32K $1269 

Tandy 102 32K $395 


Tandy 3000 $1969 

Tandy 3000 HD $2699 


DMP-130 $269 
Color Computer II 

w/64K Ext. Basic $145 

COMPUTERS 
Tandy 1000 1 Drive 128K 685.00 
Tandy 1200 2 Drive 256K 1159.00 
Tandy 1200 10 Meg. 256K 1599.00 
Tandy 3000 1 Drive 512K 1969.00 
Tandy 3000 HD 20 Meg. 512K 2699.00 
Model IVD 64K with Deskmate 889.00 
PRINTERS 
Radio Shack DMP-130 100 CPS 269.00 
Radio Shack DMP-430 180 CPS 559.00 
Radio Shack DWP-220 DaisyWheel359.00 
Radio Shack TRP-100 Portable 169.00 
Silver Reed EXP-SOOP Daisy Wheel229.00 
Star NX-10 120 CPS 
Star SG-15 120 CPS 
Panasonic P-1080 100 CPS 
Panasonic P-1091 120 CPS 
Panasonic P-1092 180 CPS 
Okidata 292 200 CPS 
Okidata 192 160 CPS 
Epson LX-80 100 CPS 
Epson FX-85 160 CPS 
Epson HS-80 Portable Ink Jet 

CALL TOLL FREE 

1·800-343·8124 

• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

II [II 

279.00 
410.00 
229.00 
259.00 
339.00 
529.00 
375.00 
275.00 
419.00 
389.00 

Tandy 1000/1200 ACCESSORIES 
Tandy 1000 Disk Drive Kit 135.00 
Tandy 1000 10 Meg. Hard Drive 579.00 
Hard Drive Controller Board 249.00 
256K Memory Plus Expansion Brd. 155.00 
512K Ram Board (includes 128K) 119.00 
PBJ Multi-Function Board (128K) 199.00 
PBJ Multi-Function Board (256K) 209.00 
PBJ Multi-Function Board (512K) 229.00 
128K Ram Upgrade Kit (NEC) 78.00 
256K Ram Upgrade (for PBJ Board) 69.00 
Hayes 1200B Half Card Modem 429.00 
1200 Baud Modem Board 179.00 
Plus RS-232 Serial Board 69.00 
Digi-Mouse/Clock Board 89.00 
Tandy 1000/1200 MONITORS 
Tandy VM-4 Green Monitor 99.00 
Tandy CM-10 RGB Color Monitor 379.00 
Tandy CM-4 RGB Color Monitor 249.00 
Tandy VM-3 TTL Green Monitor 179.00 
Tandy 1200 Deluxe Display Adapt.299.00 
Tandy 1200 Text Monitor Adapt. 219.00 
Tandy 1200 Dual Display Adapt. 210.00 

Tandy 1000 $685 

Tandy 1200 HD $1599 


* * COMPUTER PLUS SPECIALS * * 

The PBJ MFB-1000 Multi-Function Board 

with 512K Ram, DMA, RS-232 Serial Port, 

Clock Calendar with Battery Backup, 

and Ram Disk Software ... ..... .... .....229.00 


The PBJ XRAM Expanded Memory Board 
with 256K Ram, Upgradable to 2 Mega
bytes of Additional Memory, EMS Com
patible, with Ram Disk Software .. 249.00 

Tandy 1000 20 Megabyte Internal Hard 
Drive Kit with Controller, Cables and 
Mounting Hardware .. ... .. ........... .....559.00 

Tandy 1000 20 Megabyte External Hard 
Drive with Controller, Cables, Case and 
Power Supply .... ...... .. ...... .... .. .... ... ...649.00 

Radio Shack software 10% off. 
Send for complete catalog. 
Prices subject to change 
without notice. Not responsible 
for typographical errors. 

TRS-80 is a registered trademark of Tandy Corp. 

http:Adapt.299.00
http:Wheel229.00
http:DaisyWheel359.00
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Barden, Jr., and published in the No
vember/December 1983 issues of The 
Color Computer Magazine. After you've 
drawn a graph, you might want to re
start the program and look at the print
text instructions. (As long as you don't 
clear the screen or shut off the computer, 
you can return to a graphics screen after 
you restart the program.) 

I wrote the program for use with a 
DMP 120 printer; if you have a different 
printer, you might have to change lines 
2030-2150 to call your own scr een 
dump program and delete lines 1040
1710. Here's a brief description of how it 
works. Line 2050 sets the computer out
put to 1,200 baud. The instruction in 
line 1030 does the same for the printer. 
The high baud rate reduces the time to 
execute the screen dump from 15 m in
utes to 7 'h_ minutes . Line 2060 sets up 
the printer. The CHR$(27) ;CHR$(20) 
sets condensed print. CHR$(18) sets the 
graphics mode. Line 2070 se ts t he 
graphics screen; 2080 calls the m ach ine
language screen dump. Lines 2120 and 
2125 return the printer and the com
puter to the 600-baud rate. • 

Milton Simpson welcomes questions 
and suggestions. Write to him a t 831 
Hillcrest Drive, Martinsburg. WV 25401 . 
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Program Listing . Grafp lot. 

19 ' GRAPPLOT <G RAPH PLOTTING PRO 469 DATA31 ,l 6 , 16 , 39 , 16 , l6 , 3l,9 959 DATA21f6 , ll6 , 249,166 , 66 , 198 , 3 9 
GRAM > 471! DATA 31 , 16,16,28,16,l6,16 , 9 2 , 61,227,69,52,6,239,65 , 84 , 84 1159 DATA13 , 182,124,229,129 , l,39 
29 CLS,PRINT@l28 , " 
SCREEN DUMP ANO 
E LANGUAGE ROU

SETTING- UP 
TEXT MA CHIN 
TIN ES" 

481! DATA15 , 16 , 16,19,l7 , 17,l 5 , 9 
49~ DATA17 , 17 ,17 , 31 , 17 , 17,17,9 
599 DATA14 , 4,4,4,4 , 4,14 , 9 

969 DATA8 4,7 9 , 227 , 225 ,31,l,239 , 6 
5 , 196 , 7,52,4 , 198 , 7,224 ' 224 
979 DATA92,52,4 , 52 , 4 , 239 , 196,79, 

,169,127 ,1 24 , 229 , 126 , 117,118,142 
, 124 
ll6lf DATA24lf , 166 , 132 , 16 , 199,124 , 

39 CLEAR 299 , 2892 7 
49 POR I =&H7191f TO &H73CP , READA , P 
OKEI , A:NEXT 

5l lf DATAl,1,1 , 1,1,17,14 , 9 
52 1f DATA17,18 , 29,24,29,18,l7,9 
539 DATA16 , 16 , 16 ,1 6 , 16 , 16,31,9 

88,73,88 , 73,88,73 , 227 ,67 
989 DATA31 , 2 , 95 , 166,71,89 , 292 , l , 
74 ,38 , 259 , 83 , 134 , 255 , 88 , 73 

236 , 167,164 , 49,33,16 , 191,124 , 236 
,48 
1179 DATA l ,1411 , 124,248 , 37,235,12 

59 DATA9 , 9 , 9,IJ , 9,IJ,9 , lf 
69 DATA3 1, 31, 31, 31 , 31 , 31, 31 , 31 
79 DATAIJ , 4 ,8, 31 , 8 , 4 ,If ,If 
8.0' DATA.0',4 , 2 , 31 , 2 ,4, .0' , .0 
99 DATA9,4 , 4 , 21, 14 , 4 , 9 , 9 
l JHJ DATA4,4 , 4,4 , 4 , .0' , 4,.0' 
119 DATA17 , l7 , l7 , 9,9,9 , lf,9 
129 DATA llf,19,3 1 , llf , 31,llf,llf,lf 
131! DATA4, 15, 2lf, 14, 5 , 31f , 4,lf 
1 4.0 OATA12,13,2,4,8 , 1 9 , 3 , .0 
159 DATA8 , 2lf, 29 , 8,21,l8 , l3 , lf 
169 DATA12 , 12 ,8 , 16,IJ,lf,lf , lf 
17.0' DATA2 , 4 , 8 , 8 ,8, 4, 2 , {! 
181! DATA8,4, 2 ,2 , 2 , 4,8 , lf 
199 DATA4,2l , l4,31,14,21,4 , lf 
2n DATA9,4,4,31 , 4,4,lf , lf 
219 DATA9,lf,lf,9, 12,l2,8 , 16 
229 DATAIJ,9,lf,31 , 9,9 , 9 , 9 
239 DATA9,9 , 9,lf , lf,l2,l2 , 9 
249 DATA9,l , 2 , 4,8 , 16,lf , 9 
259 DATA14 , l7 , l9 , 21,25 , 17 , 14 , 9 

549 DATA17,27 , 21,2l,l7,l7,l7 , lf 
559 DATA1 7, 25 , 21, l9 ,l7 , 17 , 17 , 9 
56~ DATA14 , l7,l7,l7,17 , 17 , 14 , 9 
57 1f DATA3~,l7, 1 7 , 3lf , l6 , l6 , l6 ,9 
589 DATA14 , 17 , 17 , 17 , 21,18,13,9 
599 DATA 39,l7 , 17 , 39 , 29 , 18,17,9 
699 DATA14 , l7,16,14,l,17 , 14 , lf 
619 DATA31 , 4,4 , 4, 4, 4, 4 ,9 
62lf DATA17,17,17 , 17 , 17 , 17,14,9 
639 DATA17, 1 7,l7,llf , l~ , 4 , 4 , 9 
649 DATA1 7,17 , 1 7, 17,21,27,17,9 
659 DATA17,17,19 , 4 , 19 , 17,17,9 
669 DATA 1 7,17 , 19,4,4,4 , 4,9 
6711 DATA31,l , 2 , 4 , 8,l6 , 3l , 9 
689 DATA4 , 14 , 21 , 4,4,9,9,9 
699 DATA9,9,l4, l ,15 , 17 , 15,9 
799 DATA16,l6,22 , 25 , l7,25,22 , 9 
719 DATAIJ,9 , 14 , 17, 16 ,17,14,9 
729 DATAl , 1,13, 19, 17 ,19 , 13 , 9 
73~ DATAIJ,lf,14,17 , 31,16 , 14,9 
741! DATA2 , 5 , 4 ,14,4 , 4,4 , lf 

99 9 DATA196 , 228 ,38, 250 ,52 , 6 , 198 , 
8 . 52 . 4, 166, 199, 167' 99 , 2311 , 1611 
111911 DATA79,88 , 73 , 196 , 99 , 38 , 259, 
52 , 6 , 166 , 132 , 16 4, 99 ,179,228 , 167 
1911! DATA13 2 , 166 , l , 164 , llf9 , l79 , 9 
7 ' 167 .1. 48 ,13 6 . 32 , 59 , 98 , 196 . 228 
1929 DATA38,216 , 53,178 
1939 PORI=&H7471f TO &H74E3,REA DA 
: POKE! , A : NEX T 
1949 DATA14 2, 125 , 255 , lll,l28,149 
, 127 ' 255 . 37. 249,127 ,124 . 226 , 127 . 
124,228 
1959 DATA127 ,l 24, 235 , 127 , 124 , 225 
'142 , 124 . 255 , 191 , 124 , 236,127 ' 124 

11161! DATA224,13 4, 7,l83 , 124 , 2Jlf,l 
34, 1, 183 , 124, 234 , 142, 124, 249, 111 
, 128 
1979 DATA149 , 124 , 24 8 ,37,249,l34, 
32 , 246 ,12 4 , 224 , 251 , 124 ,225 , 61,19 
5 ,1 4 ,0,25 1 , 124 

4,124 , 226 , 182 , 124,226 , 129,32 , 16 , 
37 
ll8lf DATA255 , 57 , 127,124 , 226,134 , 
254,151 , 111 , 142,125,255 , 16,142,1 
26 , 9 
11911 DATA166 , 132 , 23 , 2 , 137,166,l3 
2,239,164 , 183 , 124,238 , 247 , 124,23 
9,129 
l21flf DATA9 , 16 , 39 , 2,8,161,164 , 16, 
39, 2, 2, 193 , 9 , 16, 39 , 1 
1219 DATA252,132,l,l29,l,38 , 38 , l 
96, l, 193 ,l, 39 , 32 , 23lf ,l 64 , 196 
1229 DATA6 , 193,6,38,24 , 166,132,l 
32,6,129,6,39,16 , 182 , 124,238 
123lf DATA1 38 , 2 , 183 , 124 , 238 , 246 , l 
24 , 239 , 292 , 1 , 247 , 124 , 239,166 , 132 
,239 
1241! DATA164,132 , 3,l29,3,38 , 38,l 
96,3,193 , 3,39,3 2 , 239 , 164,196 
1259 DATA12,193, 12 ,38 , 24 , 166,132 
, 132,1 2 ,129 , 12 , 39,16 , 182 , 124 , 238 

269 DATA2,6 , 2 , 2 , 2,2,7,lf 
279 DATA14 , 17,l,14 , l6 , 16 , 31,9 
281' DATA14 , 17 , l , 6 , l,17,14 , .0' 
299 DATA2 , 6 , llf , l8,31,2 , 2 , 9 
3.0'.0' DATA3 1, 16,3_0' , l,l , 17,1 4 , .0' 
319 DATA6 , 8 , 16 , 39,17,17 , 14 , 9 
329 DATAJl , 1,2,4,8,16 , 16 , .0' 
339 DATA14 , 17 , 17,l4,17, 17,14,9 
34.0' DATA14 , 17 , 17 , 15,l,2 , 12,.0' 
359 DATA9,l2,l2,lf,12 , 12 , 9,9 
369 DATA9 , 12,l2,lf,12 , 12 , 8,16 
37.0' DATA2,4,8,16,8 , 4 , 2 , .0' 
389 DATA9,9,3l,9 , 31 , 9 , 9 , 9 

7511 DATA9 , 9,13,19,19 , 13 , 17,14 
769 DATA16 , 16,22 , 25 , 17,17,17,9 
779 DATA4 , 9 , 12,4,4,4 , 14 , 9 
7811 DATAll , l , 9 , l , l,l , 17 , 14 
799 DATA16 , 16,18 , 29 , 24,2ll,18 , 9 
899 DATA12 , 4,4,4,4 , 4 , 14,9 
819 DATAS,9,26,21 , 21,21,21,9 
821! DATAIJ , 9,22,25 , 17 , 17,17,9 
839 DATA9,9,l4 , 17 , 17 , 17 , l4 , 9 
849 DATA9,lf , 22,25,25,22 , 16 , 16 
85 9 DATA9 , 9 , 13,19 , 19 , 13 , l ,l 
869 DATA9,9,22,25 , 16 , 16,16,9 
879 DATAIJ , 9,15 , 16 , 14 , 1 , 39 , lf 

1989 DATA226 ,3 1 , l,166,132,183,12 
4 I 221 1124I1241224 t 182 , 124 , 224I12 
9 , 2 
111911 DATA44,6 , 18 2,124 , 228 , l83,12 
4, 229, 124I1 24 1229 t 1 22 , 124 , 239 114 
2,124 
1199 DATA249 , 134 , 128 ,183 , 124 , 231 
,16,14 2 ,S,8 , 198,1,247 , 124 , 232 , 24 
6 
1119 DATA124 , 227 , 134 , 7,183 , 124,2 
33 , 244 , 124. 231, 182 , 124, 232 , 61,84 
, 182 
ll2lf DATA124 , 233 , 128 , l,183 , 124 , 2 

1269 DATA138,4,183 , 1 2 4 , 238,246,l 
24,239 , 292 , 2,247 , 124 , 2 39 , 166,132 
' 231! 
1271! DATA164 , 132 , 6 , 129 , 6,38,79,l 
96,6 , 193 , 6 , 39 , 64 , 231! , 164 , 196 
128lf DATAl , 193,1 , 38 , 24 , 166,132 , l 
32,1,129,1,39,16,1 82 ,124 , 238 
1 29 9 DATA138,l,183 , 124 , 238 , 246,l 
24 , 239 , 292,2,247 , 124 , 239 , 231!,164 
, 196 
1399 DATA24 , 193 , 24,38 , 24,166 , 132 
, 132 , 24 ,1 29 , 24,39,16 , 182,124,238 

39.0' DATAB , 4,2,1,2,4,8 , .0' 
4.0'.0' DATA1 4, 17 , l , 2 , 4 , _0',4 , .0' 
41.0' DATA1 4 , 17,l,13 , 21 , 2 1, 14,9 
429 DATA4 , 19 , 17 , 17,3l ,1 7,17 , 9 
43lf DATA31f , 9,9 , 14 , 9,9 , 3lf , lf 
449 DATA 1 4 , 17,16,16,16 ,1 7 , 14,9 
45~ DATA3jf,9 , 9,9,9 , 9 , 39,9 

889 DATA4 I 4, 31 , 4 , 4 I 4 , 4 ' 9 
891! DATAIJ , 9 , 17 , 17,17,19,13 , 9 
91flf DATAll , 9,17 , 17,17 , 111 , 4,9 
919 DATAIJ , 11 , 17 , 17, 21 , 21 , 111 , lf 
921f DATAlf , 9,17 , 111 , 4 , llf,17,lf 
931! DATAll , 9,17 , 17,31,1,17,14 
941f DATAll,lf , 31,2,4,8,31 , 9 

33 , 38 , 2 45,182,124,234 , 61 , 235 , 132 
• 231 
1139 DATA132 , 182 , 124 , 23l , 68, 1 83 , 
124,231,182,124 , 232 , 72 , 183,124 , 2 
32 , 48 
1149 DATAl,49,63,38,292 , 182 , 124, 
2 3 4 . 72. 18 3 • 12 4 • 2 3 4 • 18 2 , 12 4 • 2 39 . 3 

1319 DATA 138 , 8 , l83,l24,238 , 246,l 
24,239,2112 , 4,2 47 , 124 , 239 , 166,132 
• 231! 
13211 DATA164 , 132 , 12,129 , 12 , 38,7lf 
, 196,12 , 193 , 12,39,64 , 23~.164,196 

1339 DATAJ,193,3,38,24,166 , 132 , l 

L isting contin ued 
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Reader Service Number Page Reader Service Number Page Reader Service Number Page 

82 Aerocomp . 138, 139 Instant CoCo . . . . . . . . . . . . . . . . 172 281 Nibble Notch ... 186 
82 Aerocomp . . ........ . . 153 Load 80 192, 193 232 Nocona Electronics .............. 43 

202 Aerocomp . . . . 22 Load 80 Back Issues ......... 166 492 PCA Technologies ................... 26 
302 Aerocomp . . . . . . . . . . . . . . . . 32A-D Load 80 Subroutines . . ....... 128 470 P.G. Design Electronics 117, 137 

30 ·Allwrite (Prosoft) . . .. 7 Moving . . . . . . . . . . . . . . . . 188 124 Perry Computers ................. . . 167 
215 Alcor Systems .... .. . . 31 Reader Service ..... . . . . . ... •..... 187 437 Portable Software . . . . . . . . . . . . . ... 198 
17 Alpha Products . . . . . . . . . . . . . . 13, 15 Say You Saw It. . ....... 127 108 Powersoft . . . . .... 21 

374 ALPS . . . . ... .. . 127 Subscription . . . . . . . . . . . . . ... 160 308 Powersoft . . 4 
141 Anitek Software Products . . . 23 Subscription Christmas . . ... 144 449 Professor Jones/Frogg House . . ..... 188 
378 ATD . . ............ 48, 48A Subscription Problems ........ 117 75 Radio Shack .. 38, 39 
238 Automation Facilities Cll University Micro . . ... 117 75 Radio Shack 190, 191 
152 BCCOMPCO . . . . . . . . . . . .51 191 Electric Transit Inc. . . 121 75 Radio Shack (RS 1-56) .57- 112 
145 Beaman-Porter, Inc. . . . . . . . . . . . . .. 22 45 Electric Webster . . ........ 1 371 Seatronics ................. 137 
301 Big D Computers . . .... . 196 214 Ft. Worth Computers ....... . ..•. ..... 45 Software Support 168, 169, 184, 185 
186 Blue Ridge . . .. .. .•. . . .. . .. 22 90 Freedom Electronics . . . ... 157 245 Software Sales ..................... 176 
86 Compulogic Corp. . . . . 200 GE Information Services . . . . 17 427 SOTA Computing Systems, Ltd....... 157 
78 Compuserve . . ."151 185 Gooth Software .. .. .. .. .. .. . . .... 201 444 Southwestern Digital .......... 205 

242 ComputAmerica . . ............. 119 199 Group Technology . . ...... 186 456 Sunlock Systems . . . 187 
133 Computer Discount of America ....... 123 9 H&E Computronics . . .. CIV 297 SJS Engineering .... 154 
357 Computer Friends . ................. 155 455 Hard Drive Specialist ..... 28 81 Total Access .......... 147 

18 Computer Plus . . ........... 174 491 HJL Products ........... .. . . ... . . 181 227 Trisoft . . . . . . . . . . . . . . . . . . . . ...... 176 

142 Computer Supplies of Peterborough ... 206 175 Howe Software .................. 163 247 True Data Products . 178, 179 

415 Computer System Consultants ........ 188 46 Hypersoft . . . . . . . . .. . . . ..... 200 261 Turner-Hall Publishing . . .119 

532 Contract Services Assoc. . 136 101 J&M Systems, Ltd. . ......... . ...... 182 289 Warp Speed Computer Products . . .. 135 


45 Cornucopia Software ............. . .. . . 1 534 Jameco . . ... . 199 

397 DAC Software ........... . ........ Clll Lindbergh Systems ................. 125 

282 DFW Computer Center . . ... 165 235 LSR Learning ...................... 201 

114 Digital Vision . . . . . . . . . . . . . . . . . . .. 198 351 Lyben Computer Systems Inc ......... 127 

204 DiskCount Data . . 2, 3 274 Lyons Products .................... 117 


91 Dotwriter (Prosoft) .................... 9 311 Manzana Micro .......... ... ..... . . 56 

452 Dresselhaus Computer ..... 131 250 Marymac Industries, Inc. . ... 143 

85 Educational Micro Systems ...... 18 225 Merritt Computer ................... 119 


80 MICRO 240 Micro Help ...... . . . ...... . ........ 161 For further lnfonmatlon from our advertisers,Back Issues . . . .. 127 464 Micro Labs, Inc. . .... 204 please use the Reader Service card. Best of Model Ill . .................. 141 137 Miller Micro . . . . ....... 131 

•Thia advertiser prefers to be contacted directly. Best of Model IV Utilities . . . 113 107 Misosys ................ .. ..... 24, 129 


Classified . . . . . ... 129 411 Montezuma Micro ....... 132 

Advertising Sales (603) 924-7138 549 Classified Ads ............ 207 416 Montezuma Micro . 194, 195 
 or (800) 441-4403 Dealer Sell . . . ... . • ..... .. ..• ..... 129 424 Montezuma Micro ........ 156 
 Weal Coast Sales (415) 328-3470 Foreign Dealer . . 125 524 Montezuma Micro ........ 133 


Circle 227 on Reader Service card . Circle 245 on Reader Service card. 

WORD PROCESSING 

SOFTWARE SALE . 


Allwrite 35% off $129.99 
I .escript 30% off $ 83.99 
Lazy Writer 40% off $ 74.99 
PowerScript 25% off $ 29.99 
Electric Webster Speller 30% off 

w/Correcting Feature $104.97 
"The Cadillac" of Spelling Checkers - 80 Micro, 3/82 

El. Web. Hyphenation 30% off $ 34.97 
KW. Grammar & Style 30% off $ 34.97 

"A fantastic ... Grammar Checker" - 80 Micro, 4/85 

For TRS -80 Models 1,3,4,4p,4d - Call for MS -DOS Prices. 

Order Now, Toll-Free: 

1-800-343-2432 


in Calif. 415-528-7002 


Visa, MasterCard, checks O.K . Add $3 for 
C.O.D. Add $5 for shipping & handling. Acid 
sales tax in Calif. Prices good until 11/10/86 while 
supplies last! 

Software Sales Co. 

Box 5028, Walnut Creek, CA 9~596 


Pickles &Trout 


available from 

TriSoft 


All your Tandy Model-II, -12, -16, 
and -6000 CP/M-2.2 and CP/M-68K 
needs! 

From: 

Tri Soft 
1825 East 38V2 St. 
Austin, Texas 78751 

1-800-531-5170 
(512) 472-0744 
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_ ___ _________ ___________ _ 

Reader Service: To receive more Informat ion from any of the advertisers in th is Issue, 
circle the number of the Reader Service Card that corresponds with the Reader Service READER SERVICE 
number on the ad in which you are Interested . You will fi nd numbers. Com plete the en

This card valid unt il November 30, 1986 

A. How would you describe your Interest In MS·DOS, IBM Compatible Systems? 
1. 0 I own an MS-DOS, IBM compatible system. 3. 0 I'm interested bu t have no immediate 
2. 0 I intend to purchase. plans to purchase. 

4. 0 Not interested . 

B. On a scale of 1 (no Interest) to 5 (great interest), please rate your interest In seeing the following 
types of programs published in 80 Micro: 
- 1. Business applicat ions __ 4. Money management applications 
_ 2. Science/math applications __ 5. Games 
- 3. Home management applications __ 6. Programming Utilities 

C. Excluding yourself, how many people read your copy of BO Micro? 
1. 0 One 3. 0 Three 5. O Five or more 
2. 0 Two 4. O Four 

D. What type of TRS·BOITandy Computer do you own? Check all that apply. 
1. 0 Model I 6. 0 Model 1611 6B/6000 
2. 0 Model 11/12 7. 0 Model 100/200 
3. D Model Ill 8. O Model 600 
4. 0 Model 4/4P/4D 9. O Model 1000 
5. 0 Model 4D 10. O Model 1200 

E. How long have you owned your TRS-801Tandy Computer? 
1. 0 Less than 1 year 4. 0 3- 4 years 
2. 0 1- 2 years 5. 0 More th an 4 years 
3. 0 2-3 years 

11 . O Model 2000 
12. O Model 3000 

F. Do you subscribe to an Information utility, such as Compuserve, Dow Jones News Retrieval, etc.? 
1. 0 Yes 2. 0 No 3. 0 Not now, but Intend to 

within 12 months. 

G. Do you plan to purchase another TRS-801Tandy Computer during the next 12 months? 
1. 0 Yes 2. 0 No 3. 0 Don't know 

H. Where do you use your TRS-801Tandy Computer? Check all th at apply. 
1. 0 At home for pleasure 4. O At school 
2. 0 At home for business 5. O For math/sc ience appl icat ions In any loca· 
3. 0 At work t lon 

I. The articles In 80 Micro are: 
1. 0 Too simple 2. O Too complex 3. 0 Just right 

J. How many purchases have you made based on an ad you saw In 80 Micro? 
1. 0 0 2. 0 1-3 3. 0 4ormore 

K. Which of the fo llowing columns do you read? Please rate them on a scale of 1 (se ldom read) to 5 
(al ways read). 
_ 1. Slde Tracks _ 5. The Next Step _ _ 9. Reviews 
_ 2. Feedback Loop __ 6. Dave's MS·DOS Column _ _ 10. New Prod ucts 
_ 3. Pulse Train __ 7. Fine Lines _ 11. Hot CoCo 
__ 4. The Art of Prog ramming __ B. Reader Forum 

L. If you are not a subscriber, please circle 500. 

M. If you would llke a one year subscript ion to 80 Micro, please circ le 501 on the Reader Service 
Card. Each subscription costs $24.97. (Canada & Mexico $27.97, Foreign Surface $44.97, one 
year only). Please allow 10- 12 weeks for delivery. 

READER SERVICE 

This card valid until Novem ber 30, 1986 

A. How wou ld you descri be your interest in MS·DOS, IBM Compatible Systems? 
1. 0 I own an MS-DOS, IBM compatible system. 3. 0 I'm Interested but have no immediate 
2. O I Intend to purchase. plans to purchase. 

4. 0 Not Interested. 

B. On a scale of 1 (no Interest) to 5 (great Interest), please rate your Interest in seeing the following 
types of programs publi shed In SO Micro: 
_ 1. Business applications __ 4. Money management applications 
_ 2. Science/math applications __ 5. Games 
_ 3. Home management applications __ 6. Programming Util ities 

C. Excluding yourself, how many people read your copy of 80 Micro? 
1. O One 3. 0 Three 5. 0 Five or more 
2. O Two 4. O Four 

D. What type of TRS-BOITandy Computer do you own? Check all that apply. 
1. O Model I 6. O Model 16/16B/6000 
2. O Model 11/12 7. 0 Model 100/200 
3. O Model Il l B. 0 Model 600 
4. 0 Model 4/4P/4D 9. 0 Model 1000 
5. O Model 4D 1 O. D Model 1200 

E. How long have you owned your TRS-801Tandy Computer? 
1. O Less than 1 year 4. 0 3- 4 years 
2. 0 1-2 years 5. 0 More than 4 years 
3. O 2- 3 years 

11. 0 Model 2000 
12. 0 Model 3000 

F. Do you subsc ribe to an information utility, such as Compuserve, Dow Jones News Retrieval, etc.? 
1. O Yes 2. O No 3. 0 Not now, but Intend to 

within 12 months. 

G. Do you plan to purchase another TRS-801Tandy Computer during the next 12 months? 
1. O Yes 2. 0 No 3. 0 Don't know 

H. Where do you use your TRS-801Tandy Computer? Check all that apply. 
1. O At home for pleasure 4. 0 At school 
2. o At home for business 5. O For math/science applications In any loca
3. 0 At work tlon 

I. The articles in BO Micro are: 
1. 0 Too simple 2. 0 Too complex 3. 0 Just right 

J . How many purchases have you made based on an ad you saw In BO Micro? 
1. O O 2. o 1- 3 3. 0 4ormore 

K. Which of the fo llowing columns do you read? Please rate them on a scale of 1 (seldom read) to 5 

(always read). 

_ 1. SldeTracks __ 5. The Next Step __ 9. Reviews 
_ 2. Feedback Loop __ 6. Dave's MS-DOS Column __ 10. New Products 
_ 3. Pulse Trai n _ _ 7. Fine Lines __ 11. Hot CoCo 
_ 4. The Art of Programming _ _ B. Reader Forum 

L. If you are not a subscriber, please circle 500. 

M. If you would like a one year subscription to BO Micro, please circle 501 on the Reader Service 
Card. Each subscription costs $24.97. (Canada & Mexico $27.97, Foreign Surface $44.97, one 
year only). Please allow 10- 12 weeks for delivery. 

tire card , stamp and drop into a mall box. In 4- 6 weeks you will hear from the advertiser 
directly. 

1 6 11 16 21 15 1 156 16 1 166 171 301 306 311 316 321 451 456 461 4&6 471 
2 7 12 17 22 152 157 162 167 172 302 307 312 317 322 452 457 462 467 472 
3 6 13 16 23 153 156 163 168 173 303 306 313 316 323 453 458 '63 468 473 
4 9 14 19 24 1~ 159 16-4 169 174 304 309 314 319 324 454 459 46' 469 '7' 
5 10 15 20 25 155 160 165 170 175 305 310 3 15 320 325 455 460 -1 65 470 HS 

26 31 36 41 46 176 181 186 191 196 326 331 336 341 346 476 '81 486 49 1 496 
27 32 37 42 47 177 182 187 192 197 327 332 337 342 347 477 482 487 492 497 
26 33 36 43 46 
29 34 39 .. 49 

176 163 168 193 196 
179 184 189 194 199 

326 333 336 343 346 
329 33 4 339 344 349 

4 78 '83 468 493 498 
479 484 489 494 499 

30 35 40 45 50 180 185 190 195 200 330 335 34 0 345 350 480 485 490 495 500 

51 56 61 66 71 201 206 211 216 221 351 356 36 1 366 371 501 506 511 516 52 1 
52 57 62 67 72 202 207 212 217 222 352 357 362 361 372 502 507 512 517 522 
53 56 63 68 73 203 208 213 218 223 353 356 363 368 373 503 506 51 3 518 523 
54 59 64 69 74 204 209 214 219 224 354 359 364 369 3 7 4 504 509 514 519 524 
55 60 65 70 75 205 21 0 215 220 225 355 360 365 370 375 505 510 515 52 0 525 

76 81 66 91 96 226 231 236 241 246 376 361 366 391 396 526 531 536 541 546 
1i 82 67 92 97 227 232 237 242 247 377 362 367 392 397 527 532 537 54 2 547 
78 83 68 93 98 228 233 236 243 246 378 363 368 393 396 528 533 536 543 548 
79 84 89 94 99 229 234 239 244 249 379 364 369 39 4 399 529 534 539 544 549 
60 65 90 95 100 230 235 240 245 250 360 365 390 ' 95 400 530 535 540 545 550 

101 106 111 116 121 25 1 256 26 1 266 271 401 406 '11 416 421 551 556 56 1 566 57 1 
102 107 112 117 122 252 257 282 287 272 .. 02 407 412 417 422 552 557 562 567 572 
103 108 11 3 118 123 253 256 283 268 273 403 408 413 418 423 553 556 563 568 573 
104 109 11' 119 124 254 259 284 289 274 404 409 414 '1 9 424 554 559 56 4 589 57' 
105 110 11 5 120 125 255 260 285 270 275 405 41 0 415 420 425 555 560 565 570 575 

126 131 136 14 1 146 276 28 1 286 291 296 426 43 1 436 441 446 576 561 586 59 1 596 
127 132 137 142 147 277 262 267 292 297 427 432 437 442 447 577 562 567 592 59 7 
128 133 136 143 148 27 8 263 268 293 296 428 433 436 443 448 57 8 563 566 593 598 
129 134 139 144 149 279 284 269 294 299 429 43 4 439 444 449 5 79 564 569 594 599 
130 135 140 145 150 280 285 290 295 300 430 435 440 445 450 560 565 590 595 600 

Name __________________ __ Tit le ___ _ 

Add ress ______________________ _ 

City---------- - -- State _ ___ Zip _ _ _ 

Te lephone ( ) --------- - -----
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Reader Service: To receive more Informat ion from any of the advert isers in this issue, 
circle the number of the Reader Service Card that co rresponds with the Reader Service 
number on the ad In wh ich you are interested. You will fi nd numbers. Complete the en· 
tire card , stamp and drop in to a mai lbox. In 4- 6 weeks you will hear from the advert iser 
directly. 

1 6 11 16 21 15 1 156 161 166 171 301 306 311 316 32 1 
2 7 12 17 22 152 157 162 167 172 302 307 312 3 17 322 
3 8 13 18 23 303 308 313 318 323 153 158 163 168 173 
4 9 14 19 24 304 309 314 319 324154 159 164 169 174 

305 310 315 320 325 5 10 15 20 25 155 160 165 170 175 

326 331 336 341 34626 31 36 41 46 176 181 186 191 196 
27 32 37 42 47 327 332 337 342 347 177 182 187 192 197 

326 333 336 343 348 28 33 36 43 48 178 183 168 193 198 
329 334 339 344 34929 34 39 44 49 179 184 189 194 199 
330 335 340 345 35030 35 40 45 50 180 185 190 195 200 

20 1 206 211 216 221 351 356 361 366 37151 58 61 66 71 
202 207 212 217 222 352 35 7 362 361 37252 57 62 67 72 
203 208 213 218 223 353 358 363 368 373 53 58 63 ' 68 73 
204 209 214 219 224 354 359 364 369 374 54 59 64 69 74 
205 21 0 215 220 225 355 360 365 370 37555 60 65 70 75 

226 231 236 241 24676 81 86 91 96 376 361 366 391 396 
227 232 237 242 247 377 382 367 392 39771 82 87 92 97 
228 233 236 24 3 248 78 83 68 93 96 378 383 368 393 398 
229 234 239 244 249 379 364 369 394 399 79 64 89 94 99 
230 235 240 245 250 360 365 390 395 400 80 85 90 95 100 

101 106 111 116 121 401 406 41 1 4 16 421 251 256 26 1 266 27 1 
102 107 112 117 122 402 407 412 41 7 422 252 257 262 267 272 
103 108 11 3 118 123 253 258 263 268 273 403 408 41 3 418 423 
104 109 114 119 124 404 409 4 14 419 424254 259 264 269 27 4 
105 110 115 120 125 405 41 0 41 5 420 425 255 260 265 270 275 

126 131 136 141 146 276 281 286 291 296 426 43 1 436 441 446 
427 432 437 442 447 127 132 137 142 147 277 282 287 292 297 

126 133 138 143 148 278 283 268 293 298 426 433 438 443 446 
279 284 289 294 299 429 434 439 444 449 129 134 139 144 149 

130 135 140 145 150 430 435 440 445 450 280 285 290 295 300 

Name ________________ ___ 

Address 

45 1 456 46 1 466 471 
452 457 462 46 7 472 
453 458 463 468 473 
454 459 464 469 474 
455 460 <65 470 475 

476 481 486 491 496 
471 482 487 492 497 
478 483 468 493 498 
479 484 489 494 499 
480 485 490 495 500 

50 1 506 511 516 521 
502 507 512 517 522 
503 506 513 518 523 
504 509 514 5 19 524 
505 5 10 515 520 525 

526 531 536 541 546 
527 532 537 54 2 547 
528 533 536 543 548 
529 534 539 544 549 
530 535 540 545 550 

55 1 556 56 1 566 57 1 
552 557 562 567 572 
553 556 563 568 573 
554 559 564 569 574 
555 560 585 570 575 

576 58 1 586 59 1 596 
577 562 567 592 597 
578 583 566 593 598 
579 584 589 594 599 
560 585 590 595 600 

_ Tit le ____ _ 

City _____________ State ____ Zip----

Telephone ( ) ----------- ----- - 
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Listing continued 

32 , 3,1 29 , 3 , 39, 16 , 18 2, 124 , 238 :POKEI , A:N EXT 	 APH DATA ENTER 3 ·ro ENTER PIEGR 3jl91 B=l56 - B 
134jl DATA138 , 2 , 183 , 124 , 238 , 246 , l l 72jl POKE12 jljl , 4jl APH DATA ENTER 4 " 3lljl SCREENl,I 
24 , 239 , 2jl2 ,4, 24 7,124,239,23jl,164 173jl CLS,PRINT@l2,"GRAFPLOT",PRI 22ljl PRINT" ENTER YOU R CHO 3lljl FORl =X TO X+3 
,196 	 NT : PRINT " BY : MILTON T . S IM. PS ICE " 312jl LINE(I ,Bl-( I , 1561 ,?SET 
135.0' DATA 48 , 193 , 48 ,3 8 ,24,166 ,132 ON ":P RINT "*** **** *ACKNOWLEDGEMEN 222jl C$=INKEYS 313jl NEXT 
,132 , 48,129 , 48 , 39,16 , 182,124,238 T********" 223jl IFC$ ="" THEN222jl 3141 Y=l58,GOSUB36ljl 

174jl PRINT" THE TEXT RO UTI NE 224jl C=VAL(CSI 315p IFR=NN GOT0257jl 
13 6jl DATA138 , 16,183 , 124,238,246, USED IN THIS PROGRAM IS A SL! 225jl ON C GOT0 3jl 5jl , 317jl,33ljl,368 31611 GOT03jl8jl 
124,239 , 2jl2, 8 ,247,124,239,166,13 GHTLY MODI- PIED VERSION OF 'UNFO 317 11 LC=2,GOSUB4611,GOSUB48jll
2' 23jl RGETTABLE CHARACTERS' BY MR. WI 226jl X=jl,Y =jl• 
 318jl GOS UB484jl
137jl DATA164 , 132 , 24 , 129 , 24 , 38,7jl LLIAM BARDEN , JR ., WHICH WA 227jl CLS,INPUT " ENTER THE CHARACT 319P R=l,W=6,K=jl
' 196. 24 ' 193, 24 . 39 , 64' 23jl, 164 , 196 S PUBLISHEDIN THE NOVE MB ER AND D ER WIDTH (SPAC-INGI YOU WANT TO 32PI GOSUB 48 5jl 

ECEMBER , 1983 ISSUES OF ' THE C USE " ; W:SCREENl ,l 321P Y= l56-B
138jl DATA6 , 193 , 6 , 38 , 24 , 166 , 132 , l OLOR COMPU-TER ' MAGA ZINE." 228jl AS=INKEYS 322P IFK<>jlTHEN327jl
32 , 6 , 129 , 6, 39 , 16 ' 182 , 124 , 238 1 7 5,0 PRINT "********** ***** ****** 229jl IFAS=CHRS (l 2ITHEN19jljl 323~ LINE -( X,Y ),PRESET 
139jl DATA138,4 ,183, 12 4, 238 , 246 , l ***********" : PR I NT "DO YOU NEED I 23jljl IFAS=CHRS ( 81THEN444jl 324? PSET(X,Y)
24 ' 239, 2jl2 , 8 ' 247 ' 124' 239 , 23jl , 164 NSTRUCTIONS? (Y/NI" 2311 IFAS=CHR$ ( 321THEN432jl 3251! K=K+l 
, 196 176jl A$=INK EY$ 2321 IPA$=CHR$ ( ljllTHEN436jl 32611 GOT0328jl 
14jljl DATA96 , 193 ,96,38,24, 16 6,13 2 177jl IFA$ =" N"THEN187jl 233jl IFA$=CHRS (941THEN44jll 327jl LIN E-( X,Yl, PSET 
, 132 , 96 , 129 , 96 , 39 , 16 , 182 , 124 , 238 178jl IFAS<>"Y"THEN176jl 234jl IFAS=CHRS ( 911THE NY=Y+ l, GOTO 328jl Y=l58,GOSUB36ljl 

179 jl CLS,PRINT@6 ," TEXT INSTRUCT! 228jl 3291 IFR=NN THEN522jl 
14ljl DATA138,32 ,1 83 ,1 24 ,238 , 246, ONS ", PRINT 235jl IFAS=CHR$ ( 951THENY=Y-l, GOTO 33jljl GOT032jljl 
12 4' 239 ' 20'2, 16 ' 247' 124 , 239 , 166 ' 1 180jl PRINT" USE shift jl FOR UPP ER 228jl 33ljl LC= l, GOS UB46ljl, GOSUB48 jljl 
32 , 23jl /LOWER CASE TO BACKSPACE l CHARA 2361 IFAS=CHRS ( 9 1THEN X=X+l,GOTO 3321 R= jl,W=6,C=jl 

333jl FORJ=lTO NN142 jl DATA164 , 132,48 , 129,48,38 , 7jl CTER , PRESS LEF'T ARROW" 22Bjl 
334jl PRINT"TO EN D DATA ENTRY ENT, 196 , 48 , 193,48 , 39 , 64 , 23jl , 164 , 196 , PRINT" TO SKIPSPACE l CHARACTER 237jl IFAS=CHRS ( 93ITHENL=l , GOT02 2 ER (99 9,jll " , PRESS SPACEBAR":PR INT Bjl 335jl PR INT" ENTER DATA ID AND DAT 

143jl DATA12 , 193 , 12 , 38 , 24 , 166 , 13 2 " TO MOVE CURSOR DOWN 1 LINE , 238jl IFAS =CHRS ( 21ITHENL=jl , GOT022 A" 

' 132 , 12 , 129 , 12 . 39 , 16 ' 18 2 , 124 . 238 PRESS DOWN ARROW " Bjl 336jl XL= 4,JFNN >6THEN XL=)


18ljl PRI NT" TO MOVE CURSOR UP l 239jl N=l,GOSUB25jljl 337jl IFNN>8THENXL =2 
14 4jl DATA138,8 , 183 , 12 4, 238 , 246, l LINE , PRESS UP ARROW" , P 24jljl N= jl , GOS UB25jljl 338jl PRINT "I D IS LIMIT ED TO"; XL ;
24 . 239 . 2jl2 , 16 . 247, 12 4' 239 ' 23 jl' 16 RINT" TO MOVE DOWN l/ljl LINE (TO 24ljl IFAS=" "THEN 22B jl 

"CHARACTERS" 
339jl INPUTMS(Jl,B(JI4 ' 196 	 SUB - SCRIPT / END SUPERSCRIP 2421 GOS UB 244jl 

145 jl DATA64 , 193 ,64, 38 , 24,166 . 132 T l , PRESS SHIFT DOWN ARROW" 243jl GO'r0 432jl 
34jljl M=LEN(MS(Jll 244jl N=ASC ( AS I 

182jl GOSUB526jl 245jl IFN=32THE NN=I
,13 2 , 64 , 129 , 6 4, 39 , 16 , 182 , 124 , 238 3411 I FM>XL THEN CLS,PRINT"DATA 

ID LIM IT ED TO "; XL; "CHA R.", GOT0331B3jl CLS , PRINT " TO MOVE CURSOR U 246jl IFN=>8ANDN=<ljlTHENN=N-6146 jl DATA138 , 64 , 183 , 12 4 , 238 , 246 , 4jll/ljl ('ro 247jl 	 - 28124 , 239 , 2jl2 , 32 , 247 , 124 , 239 , 166 , l p LINE SUPERSCRIPT/E IPN=>33ANDN=<9jlTHENN=N 
ND SUBSCRIPT) , PRESS SHIFT U 248jl IFN=94THENN=63 342jl C=C+B(JI 

14 7 jl DAT A 16 4 , 13 2 , 6 4 , 12 9 , 6 4 , 3 8 , 3 8 
32 . 23jl 

P ARROW" 	 249jl IFN=>97ANDN=<l22THENN= N-3 3 343jl IFMS(Jl= "99 9"THENL=J-1 ELSE 
L=J18 4jl PRINT " TO ADVANCE 1/5 CHARA 25jljl POKE&H74Fl,N , POKE&H 7 4Fl,X 

C1'ER , PRESS RIGHT ARROW 25ljl POKE&H74F2 , Y,PO KE&H74F7,W 344jl IFMS(Jl= " 999"THEN34 Bjl 

148 jl DATA48 , l93 ,4 8 , 38 , 24, 166 , l32 

, 196 , 64 , 193 , 64. 39 . 32 . 23jl , 16 4, 196 

", PRINT" TO 	 S'rART UNDERLINE , 252jl POKE&H7 4F3 , ll3 , POKE&H74P4,jl 3451 P (Jl=P(J-ll+B(JI 
PRESS SHIFT RIGHT AR 3455 PR INT"NN=";NN, 13 2 ' 4 8 • 12 9 • 4 8 • 3 9 • l 6 ' 18 2 • 12 4 • 2 3 8 

ROW"' PRINT " TO END UNDERLINE , 253jl POKE&H74F5 , 14 , POKE&H 74P6 , jl 346jl IFR=NN THEN348jl 

14 9 jl DAT A 13 8 , 3 2 , 18 3 , 12 4 , 2 3 8 , 2 4 6 , PRESS SHIFT LEFT 2541 A=USRjl(jll 347jl NEXT 
ARROW" 255jl IFL=lTHEN POKE(3584+(Y +81 *3 3481 SCREENl, l, FORJ=lTO L 
185jl PRINT" EACH CHARACTER IS 5 2+INT ( X/81 I , 255 349jl IF NN =<3THEN X=INT(( J - .51*2612 4. 2 3 9 ' 2jl 2 • 6 4 ' 2 4 7 • 12 4 ' 2 3 9 ' 10 6 ' 1 

32 ' 23jl 
15jljl DATA164 , 132 , 96 , !29,96 , 38 , 38 DOTS WIDE. 	 YOU SELECT THE CHARA 256jl RETURN /NNI 

CTER SPAC-	 ING BY ENTERING THE 257jl CLS,PRINTdNPUT "ENTER THEN 35jljl IFNN >3AND NN<7THENX=(J - .51* , 196,96 , 193 , 96,39 , 32 , 23jl , 164 , 196 ( ljl - NN I +l 

15ljl DATA24 , 193 , 24 , 38 , 2 4 , 166 , l32 
NU MBER OF 	 BLANK DOTS YOU WANT UMBER OF VERTICAL DI-V I SIONS YOU 
BETWEEN CHARACTERS , PLUS 5 . WANT ON 'rHE GRAPH 12 MAX " ; A 3511 IFNN>8THENX =J*2+12-NN 

'1 32 , 24 , 129. 24 . 39 ' 16' 182 , 124 ' 238 COMM ON SP ACINGS : 6 , 7 , 8" 2581 IFA> l2THEN2571J 352jl IFNN=70R NN=8TH ENX=J *3+8-NN 
186jl GOSUB526I 259jl IN=C/A 

152jl DATA138,l6 , 183 , 124 , 238 , 246 , 187jl DIMH ( 2561 , B( l31 , P ( l31 ,N S(l3 261jl VV=IN * (-1) 3531 T=INT(l56- ljljl* B(J l /P (Lll 
35 41 CC=INT(l56 -ljljl* P (Jl/P(LllI , D ( 13 I , MS ( 13 I , SS ( 3 I 2611 W=6 124. 23 9, 20' 2 . 32 . 247 , 12 4' 239 ' 23 , jl ' 

188jl DEFUSRjl=&H747jl 2621 A=ljljl/A 3551 FORY=T T0156,POKE(3589+Y*32
117 

18 9jl PMODE4 , l 2631 SCREEN ! , l +X l, llJ ,N EXT153jl DATA182 , 124 , 238 , 141 , ljl5 , 182 
19M SCREENjl 2641 VS=! 	 3561 FORY=CC T0156,POKE(359jl+Y*3,1 24, 239 , 141 , lM , 48 , 1 , 49, 33, 16 , 1 

4jl 	 19ljl C=jl,CLS,PRINT @39 , "GRAFPLOT 265jl IFC>ljljljlTHEN VS= ljl 2+Xl , 249 , NEXT 
MAIN MENU ", PRINT , PRINT" TO COPY 2661 IFC>lljljljlTHEN VS=ljljl 3579 X=X *8+4 6 

66, 164 ' 141, 84 , 134 , 13 , 173 , 159' 16jl 
154,0 DATA126 , 255 , 16 ,3 8 , 253 , 2,07 , l ONTO PRINTER ENTER l TO VIEW 2671 IP C>ljljljlljlTHEN VS=ljljljl 358jl NS=M$(Jl,Y=l58,GOSUB36ljl

SCREEN ENTER 2" 2681 IFC> ljljljljljljlTHEN VS=ljljljljl 359P NEXT• 2 192jl PRI NT" 	 TO ENTER GRAPH DATA 2691 IFC>ljljljljl jljljlTHE N VS=l jljljljll 36jljl GOT0257 jl155jl DATA142,125,255 , 16,142 , 126, ENTER 3 "; 271jl FORZ=l56T056STEP -A 36ljl X=X- M*W/2255 , 166, 128, 167, 16jl, 14jl , 126 ' 255 , 193jl PRINT,PRIN'r " TO PRINT TEXT 27ljl VV=VV+JN , Y=Z-3 3 6 21 FORK= l TOM37 ' 24 7 't:NTER 4" 2721 NS=STRS(VV/VSI 3631 AS=MIDS(N$,KI156jl DATA142 ,1 24 , 255 ,16, 142 , 125 , 194jl PR I NT " TO CLEAR THE SCREEN 273jl L=LEN(NS I 3635 IFAS=" "THEN366p 255 ,1 66 , 128 ,167,1 6jl , 14jl,125,255 , ENTE R 5 TO 	 LOA D A SAVED GRA 274jl IFL>5THENL=5 3641 GOSUB244jl37 . 24 7 PH ENTER 6" 275jl FORK=lTO L-1 3651 X=X+W157jl DATA182 , 124 , 228 , 76 , 124,124 , 195jl PRINT,PRINT" TO SAVE A GRAP
235 , 183 , 12 4, 228 ,129,2, 39 ,1 1 , 182 , 	 276jl AS=MIDS(NS , K+ ll 3661 NEXT

H ENTER 7"
124 	 277jl X=44-L*6+ ( K- ll*6 , GOSUB2 441 36 7jl RETURN

196jl PRINT, PRINT " PRESS <CLEAR>
158jl DATA225 , 1 39, 3 , 183 , 124 , 225 , l 	 278jl IFK=5THEN2Bjljl 3681 GOSUB46ljl ,GOSUB499jl , GL=jl , GC TO RETURN HERE. " 
26,12jl , 184, 127 ' 124 ' 228 ,1 82 ' 12 4' 2 	 279jl NEXT =I' DT= jl' CLS ' PR I NT" YOU MAY CHART19 7jl PRINT" ENTER YOUR CHO
25 , 139 	 281jl IFLC=lTHEN289I DATA FOR UP TO 13 ITEMS. EACH IICE" ;
159jl DATA4 ,1 83 , 124,225 ,1 82 , 12 4, 2 	 2Bljl FO RU=lTONN TE M' S NAME MUST BE 6 CHARACTERS198jl CS=INKEY$ 282jl X=46+INT ((U- . 5 1* 2jl8/NN I AND SPACES LONG. " 3 5 ' 12 9' 5 5 ' 16 ' 3 8 ' 2 5 2 ' 15 2' 5 7 • 13 9' l 1991 IFC$=""T HE N1 98jl
28 	 283jl L[ NE(X+l,Zl-(X-1 , ZI , PSET 369jl FO RJ=lT0132jljljl C=VAL(C$1 
16 jljl DATA173 , 15 9,16jl, 2 , 57,166 , 13 	 28 4jl LINE (X,Z+ll-(X,Z-1) , PSET 371Jjl PRINT , PRINT "TO END DATA ENT2jlljl IFC<lOR C>7THEN198jl 2851 NEXT 	 RY ENTER <END ,9 >"2 , 23jl , 164 , 132 , 96 ,1 96 , 96 , 129 . 96 , 3 2jl2jl ONC GOT0213jl,216jl , 219jl , 226jl 
8 	 2861 LINE (44, Zl - ( 47 , ZI , PSET 37lp INPUT"ENTER THE NAME OF AN,3 jl4jl,45jljl , 455jl 
16 ljl DATA38 , 193 ,96, 38 , 3 , 126 , 121, 	 287jl PSET (254, ZI ITEM AND IT 1 S DATA {NAME,DATA )2jl)jl CLS,PRINT"'rU RN PRINTER SW!)
27 ' 23jl , 169 . 255 , 0 , 196, 3 , 193 , 3 OFF " 288jl GOT029jljl <ENTER> ";NS (JI , D(JI 
1620 DATA38 , 53 , 230 , 137 , 255 , 0 ,196 2jl4jl GOSUB526jl 289jl LINE(45 ,Zl-(2 55 , ZI , PS ET 372P IFN$(Jl="END"THENNS(Jl="",G 
, 3,193 , 3 , 39 , 43,246 , 124,239 , 202 2jl5jl POKE 15jl , 4jl 29ljl NEXT OT03 76p 
163~ DATA64 , 247 1 12 4, 239 , 126 , 121 , 2jl6jl PRINTl-2 , CHRS(271 ; CHR$(2jll+ 29ljl LINE(46 , 561-(255 , 156l ,PSET , 373jl DT=DT+D(JI 
27 , 193 , 96 ' 38' 28 ' 23jl ' 137 ' 255 , jl, 19 CHRS (l81 B 374jl H=J 

SCREENl,l6 2jl71J 292jl GOSUB499jl 37511 NEXT 
1640 DATA3 , 19 3 , 3,38 , 18,166 , 169 , 2 2jl8jl EXEC&H7543 293jl SCREENjl , INPUT " ENTER Y UNIT S 37611 CIRCL E(l28,961 , 6jl,l , . 75 
55,jl, 132 , 3 , 12 9. 3 , 39. 8 , 182 2jl9jl SCR EEN jl 16 CHARACTERS MAX ";ES ,- 377jl LINE(l28,961 -(1 88 , 96) , PSET 
165jl DATA124 , 238 , 1 38,64,1 83 , 124, 2ljljl PRINT " 294jl P=LEN(ESI , JFP> l 6THEN293 jl 3781 SCREEN! ,! 
238 , 166 , 132, 230 , 164 ' 132 ' 3 ' 196' 3 , 2l ljl CLS 295jl SCREENl , l , ES= " x"+STRS (V S I +" 379 1 FORJ=lTO H 
129 21 2~ PRINT "TURN PRINTER SW#3 ON" ="+ES 3BjJjl P(Jl=D (Jl/DT 
166.0' DATA3 , 38 ,38 , 193,3,38 , 3 , 126 , 2125 POKE15jl , 87 296jl P=LEN(ESl , Q=P/2 381P PI=3.141592653 
121 , ljl9 ' 23jl , 169 ' 1, 0 ' 196 , 96 213jl GOSUB526jl 2971 X=jl 3821 G=P (Jl *2*PI 
16 7jl DATA193 , 96 , 38 , 53 , 23jl , 137 , l , · 214jl PRINTl - 2 , CHRS(3jll 29Bjl FORY =96-Q*8T095+Q *BSTEP8 3B3p GC=GL+G/ 2 

299jl AS=LEFTS(E$ , ll 384P GL=G L+Gjl , 196,96'193 ,9 6 ' 39' 43 , 246 ' 12 4 215jl GOT019jljl 
168 jl DATA239,2jl2 , l , 247 ,1 24 , 239 , l 216 jl SCREEN!,! )jljljl P=P-1,ES= RIGHTS (E S,P I 3B51 IFGL>=6,28THEN387jl 
26 , 121,1~9 , 193 ,3,3 8 , 28,23,0 , 137,l 217jl AS=INKEYS ,J FA$=" "TH EN21 7jl ) jlljl GOS UB 244jl 386P LINE(l28,961 -( 128+6jl*COS( GL 

218jl GOT019 jljl 3jl2jl l<EX'r I ,96-45*SIN(GLI I ,PSE'r 
169 jl DATAjl , 196,96,193 , 96 , 38 , 18 , l 219jl CLS , PRINT@33 ," GRAPHPLOT GRA Jl3jl GOT019ljl 387jl XF=l28+7 7*COS(Gcl,YF=96 -5 5* 
66 ,16 9 , l ,jl, 132 ,9 6 , 129 ,9 6 , 39 PH SELECTION MENU ": PRINT : PRINT" 314jl PCLS , GOT019jljl SIN ( GCI 

3jl51 LC=l , GOSUB46ljl,GOSUB48jl jl 388jl LINE(l28+6jl*COS (GCl ,96-45* S17fH~ DATA8 , 182,124 , 238 ,1 38,l , 183 TO ENTER BAR GRAPH DATA ENTER l 
3jl6jl GOSUB484jl IN(GCl l-( XF ,YFl , PSET 

17ljl FORI=&H 7 543 TO &H796 D, READA 22jljl PRINT , PRINT " TO ENTER CUMGR 
, 124 , 238 , 57 	 TO ENTER LINGRAPH DATA ENTER 2 " 

3jl7jl R=jl , W=6 389jl Y=YF - 8 
3jl8jl GOSUB485jl 39ljl V=LEN ( NS (Jl l 
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Circle 247 on Reader Service card. 

New Low Price! 

40Tks 6Ms 

40 or 80 Tracks 

TANDON MPI TEAC 

Speed 6 ms tk to tk and up 

Capacity 250k unformatted 

Tracks 40 

Warranty now 1 YEAR 

1 / 2 Hght. Teac; Panasonic 

We carry only the finest quality disk drives •no seconds • no surplus 

NEW 

DISK 

DRIVES 


STARTING AT 

$ 89.95 
WITH CASE 8c 


POWER SUPPLY 


$12995 

SATISFACTION GUARANTEED!! ALL DRIVES FULLY TESTED&WARRANTEED 

Complete Disk Drive with Power Supply&Case ......... T~:i~ ...... $129.95 

Two Drives in Dual Case& Power Supply ............... . ..w~~ ..... .p:79:95 cALL 

Trot:k s 40 

1/2 ht double sided double density Disk Drives (Panasonic/Teac) ~ $111.95 

1/2 ht double sided double density Disk Drive with ps&ca~; :"••• ~5 CALL 

ow to use your new drive system on audio cassette 

Single ps&case $44.95 Dual 1/2ht ps&case ..•.$54.95 Dual ps&case .. .Call 

Color Computer Controller (J&M) $129.95 
QRIVE Qj FOR RADIO SHACK COLOR COMPUTER 
TANDON, MPI OR TEAC DRIVE (SINGLE SIDED 40 TRACKS SPEED 5 MS TRK TO TRK & UP) 

POWER SUPPLY and CASE , TWO DRIVE CABLE WITH ALL GOLD CONNECTORS El 
<c..°'" J&M CONTROLLER, MANUAL and DOCUMENTATION •• ,,.,,,., •• ,,,, •• ,,. $~49:9'!) ... , .. $SAL . 

...,-?-"'<o .,,PRIVE 0 FOR RADIO SHACK COLOR COMPUTER 
<o~"- ~ ""'°", PANASONIC 1/2 HEIGHT DOUBLE SIDED DOUBLE DENSITY DRIVE SOOK unformatted \ \ 

~oc.~"" 	 POWER SUPPLYand CASE, 2 DRIVE CABLE WITH ALL GOLD CONNECTORS S0~eSAlEI 
J&M CONTROLLER , MANUAL and DOCUMENTATION.,,,,,,,,,,,,,,,,,,,, ~7~,.,,,,,,, . 
TAKE ADDED SAVINGS ON TWO DRIVE SYSTEMS 10Diskettes 

DISKETTES with free library case.............. ..~.~. ~~: :°:'."'.': $17.95 

Unadvertised Specials ........ .......... :....... .............. $Call 

Drives cleaned.aligned& tested........... . ............. $29.95 

TECHNICAL STAFF ON DUTY, PLEASE CALL FOR ASSISTANCE. 

ffP CALL us TODAY!! (617) 278-6555 •DEALER INQUIRIES INVITED. 

~ORDER TOLL FREE 1-800-635-0300 (617) 278-6555 

:.~~.:DA TA PRODUCTSm Wewelcome 

Uxbridge, MA 01569 •Visa / Master Charge I - lffi] 
(617) 278-6555 	 •Checks (allow 2 weeks for clearing J 

HOURS MON - SAT 9 - 6(EST) 	 • C.O.D. Add$2 .00 
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Circle 247 on Reader Service card. 

== 

NEW HARD DRIVES 

- COMPLETE SYSTEM - JUST PLUG IN 

5 MEG HD SYSTEM 39995 
10 MEG HD SYSTEM 59995 
20 MEG HD SYSTEM 79995 

HARD DRIVE SYSTEMS READY TO RUN ON THE TRS 80 
MODEL 1/lll/IV/4P AND COLOR COMPUTER 

FCC APPROVED 

l.B.M. Compatibles XT's AT's & Baby AT's 


Xt System 
XT Case 
8088 (4.77Mhz) 
150 Watt PS 
5150 Keyboard 
1 360K Floppy 
256K expandable to 640K 
8 Slots 

46995Only 

TANDY CORNER 

New Multifunction Card Call 

Clock/Calendar Option 3995 
256K Memory Board 

512K Memory Board 

9995 
13995 

10 MEG Kit 35995 

20 MEG Kit 42995 

PRINTERS 
STAR LV1200 
STAR NX10 
Panasonic 1091 
Panasonic 1092 
Epson LX 80 
Epson FX 85 
Epson FX 286 

19995 

23995 

23995 

35995 

Call 
Call 
Call 

' tJ:,.. -~'i1J.'.;4.'~; I 

........... 


AT System 
AT Case 
80826 (8Mhz) 
200 Watt PS 
640K 
1.2Meg Floppy 
Floppy & HD Controller 

Only 149595 

""'* .... ·..:. ·... ·..:· ......~ 

Baby AT System 
AT Case 
8088 Turbo 
150 Watt PS 
AT Style Keyboard 
360K Floppy 
256K expandable to 640K 

Only 49995 

TRUE DATA PRODUC TS t 

ss. Main CALL US TODAY!! 
Uxbridge, MA01569 . ~ ORDER TOLL FREE 

(617) 278-6555 
1-800-635-0300 
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Llst!ng continued 

391µ IFGC>.5*PI AND GC<l.5*PI TH •l 452J1 PCLS , PMODE4 ,l,SCREENl,l 478. NEXT 
EN427µ 422. GOS UB2 5J<ll 453J<I LOA DM N$ 47911 RETURN 
39211 LINE - (XF+5,YF) ,PSET 	 4811ll CLS , K= lJ, PRINT"YOU MAY PLOT423fl X=X+8 45411 GOT01 9lll 
39311 X=INT( XF+5 )+l 424J<I N=9 45511 CLS A GRAPH FOR UP TO 13 ITEMS." 
394!1 IFX>2.8THENX=2•8 48lfl PRINT,INPUT"ENTER THE NUMBE425fl GOSUB25 •• 456J<I PRINT' INPUT "ENTER THE NAME 
395!1 XK=X R OF IT EMS YOU WILL GRAPH (l-1426. RE'rURN OF TllE GRAPH " ; N$, PRINT 
396!1 GOSUB4Jll• 3) ";NN 427fl LINE-( XF-5 , YF) ,PSET 457. SAVEM NS , 3584 , 9728,. 
39711 X=XK 428fl X=XF- (V+l. 25 )*8 458!1 PRINT " THE NA ME OF THE GRA 48211 IFNN>l3THEN 48llll 4291 IFX<J<ITHENX=fl PH rs • ; N$398fl GOSUB4 ·8· 48311 RETURN43n GOT039 5J<I399fl IFJ=H THEN191J<I 	 459. INPUT "PRESS <ENTER> TO CONT 484J<I PRINT,INPUT"ENTER THE FULL
4J<lf!fl NEXTJ 	 43lfl GOTOl9l . INUE "; A$ SCALE VALUE OF THE GRAPH.";C , R 
4lllfl FORI=lTO V 432fl X=X+W, IFX<256-W THEN2281 4691 GOT019lll ETURN
4fl2fl A$=MID$ ( N$ (J), !, l) 433fl X=•,Y=Y+l. 461J<I CLS,PRINT " ENTER THE TITLE 4851 PR I NT"TO END DATA ENTRY ENT
4fl 3• !FA$=CHR$(32)THENN=. , GOSUB2 434fl IFY>l8lTHENY=• OF THE GRAP H. YOU MAY USE 3 LI ER (999 , !1)" 
5.fl,GOT04·5· 	 435fl GO'r0228J<I NES." 48611 PRINT "ENTER DATA ID AND DAT436fl Y=Y+l.,IFY<l81THEN228fl 462J<I FORK=lT034fl4fl GOSUB244. A"
4J<J5• X=X+8 	 437fl Y=•, X=X+W 4631 PRINT"ENTER LINE NO ." ; K;"  487j1 XL=4,IFNN>7THEN XL =3438fl IFX>255THENX=J<I4fl6fl NEXT! 	 4J<I CHAR MA X" 488ll IFNN>lllTHEN XL=24J<J7• RETURN 	 439J<I GOT0228. 46411 LIN EINP UTS$ ( K) 489ll PRINT"ID rs LI MIT ED TO";XL;44.fl Y=Y - l.,IFY>-lTHEN228fl4J<J8• Y=Y+lJ<I 	 46 5!1 IF LEN(S$(K))>4llTHEN4631 "CHARACT ERS " 
4fl9J<I P=lJ<lil*P(J) 441• Y= l e•,x=x -w 46611 NEXT 49J<lfl INPUTN$ , B 442. IFX<.THENX=256-W41J<lfl IFP<lTHEN418fl 	 4671 IFC<>4THEN Y=6ELSE Y=2 49111 IFN$="999"THEN19lj1443fl GOT0228fl411J<I IFP <l.THEN415J<I 	 468!1 W=G , FORK= lT03 49211 M=LEN(N$)412J<I N=2J<l+INT(P/lfl) 4441 N=fl 	 4691 E$=S$ ( K) 49311 IFM>XL THEN CLS , PRINT"DATA445J<I GOSUB25J<ll413. GOSUB25J<lfl 	 47J<ll IFE$=" "THEN477J1 ID LIMITED TO";XL ;" CHAR.",GOT048414J<I X=X+8 	 446. X=x-w, IFX>-l'rHEN228. 47H P=LEN ( E$ ) , Q=P/2 Sil4151 N=2J<l+INT(P-ll*INT(P/l.)) 447. IFW<>8THENX=252 -W ELSEX=248 472fl FORX=l25-Q*6T01 19+Q* 6STEP6 494J1 B=lJ<ll *B/C 416. GOS UB25J<ll -w 	 473fl A$=LEFT $ (E$,l) 49511 R=R+l417fl X=X+8 	 448J<J Y=Y-lfl,IFY<.THENY=l81 47411 GOSUB2 44j1 

49611 X=46+ INT((R-.5)*2J18 /NN )4l8fl N=l8,GOSUB25•• , X=X+8 449J<I GO'rD22B• 	 475fl P=P-l , E$= RIGHT$(E$,P) 497J1 I FM>4THENM=44191 N=2J<l+INT((P - INT(P))*lll 45J<IJ<J CLS 4761 NE XT 
42J<lfl GOSUB25J<!.,X=X+8 45lJ<I PRINT,INPUT " ENTER THE NAME 4771 IFC<>4THEN Y=Y+l2ELSE Y=Y+l 498J<I RETURN 

499J<J FORK= lT02421. 	N=2J<l+INT( (lJ<l*P - INT(lfl*P) )*l OF THE GRAPH ";N$ I 
End 

File and Error 

by Joe Finamore 

64-K /B INW hen I needed to learn more TRACK- 16 SECTOR- 10 
38 BYTES IN FILEabout disk file structure, I con DIRECTORY 

36 34 2D 48 20 20 20 20 42 49 	 4E 21 26sulted the Color Computer's disk own
er's manual, Color Computer Disk 00 00 lC 7E 00 lA 50 SE 80 00 EC 84 87 FF DF ED 81 SC ED 00 27 05 87 FF DE 20 

pSystem. Relying on the manual's com
prehensive description of the directory, EF lC AF 39 00 FF 00 FF 00 00 7E 00 

9FAT (file-allocation table), and Basie's 
powerful DSK1$ command, I wrote File Fig. 1. Sample printout of a machine-language file. 

Dump, a Basic utility that dumps an en
tire disk file to the screen or printer for 
further study (see the Program Listing). 

FileDump uses information garnered 
TEST /BAS

from the directory and FAT to calculate TRACK- 16 SECTOR- l 
16 BYTES IN FILEthe number of bytes in a file. It then fol

DIRECTORY 
lows the FAT's granule map and prints 54 45 53 54 20 20 20 20 42 41 	 53 20 

the hexadecimal (hex) and ASCII values FF 00 OD 26 OC 00 DA 3A 83 54 45 53 5 4 00 00 00 
T E S Tfor the appropriate sector(s). 

Dump Run Fig. 2. Sample printout of a Basic program. 
Type in the Listing and run FileDump; 

the program initializes and displays a 
menu. When you type F to see a file Figure 1 shows a dump of a short ma
dump, FileDump asks you choose a chine-language program, 64-K/BIN, that 

System Requirements 	 printout or screen dump. The next enables 64K and copies ROM (read-only 
prompt requests the name of the file you memory) to RAM (random-access mem

16KRAM want to dump. When you supply a legal ory). The top section of the dump dis
Disk Ell:tended Color Basic file name from your working disk, the plays the file name, the track and sector 

Printer optional dump begins. Press any key to return to used, and the number ofbytes in the file. 
the main menu after the dump ends. The seconc;l section is a hexadecimal 
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To achieve maximum productivity with 
your Color Computer, you have to make 
It as easy as possible to get Information 
Into and out of the system. 

This Is why we developed the HJ L 
family of high-performance 
enhancements for ALL MODELS of the 
Color Computer. 

The Keyboard - $79.95 
The overwhelming favorite of serious 
Color Computer users worldwide, the 
HJL-57 keyboard has the smooth, 
consistent feel and reliability you need 
for maximum speed with minimum 
Input errors. Includes 4 Function Keys 
and sample function key program. 
Installs In just a few minutes with no 
soldering. 

The Numeric Keypad. $89.95 
The NumberJack is a self-contained, 
cable-connected keypad for heavy-duty 
number-crunchers. Besides the number 
keys, It has all the cursors, symbols 
and math keys, Including autoshlfted 
\one-touch) ADD and MULTIPLY. 
Comes complete with 3-foot cable and 
all necessary connectors for quick and 
easy installation without soldering. 

The Monitor Adapter • $25.95 
This universal driver works with all 
monochrome monitors, and is easily 
Installed without clips, Jumpers or 
soldering (except in some later Coco 2s 
with soldered-in video chips). Here's 
crisp, clear, flicker-free monitor output 
with all the reliability you've come to 
expect from HJL Products. 

The Monitor - $89.95 
The GoldStar high-resolution amber 
monitor brings you the monochrome 
display that's preferred by most 
computer professionals today. Once 
you've used it you ' ll never connect your 
computer to a TV set again. The 12
inch diagonal CRT has an etched non
glare faceplate. (Requires adapter sold 
below) 

The BASIC Utlllty • $25.95 
Quick Basic Plus, a high-performance 
programming utility, can be used with 
any color computer that has four func
tion keys. 26 pre-defined BASIC 
statements, 10 user-defined macros at 
a time (you can save as many sets of 
macros as you like), automatic llne
numberlng, word wrap, global search, 

and instant screen dump to printer, 
make this software the BASIC pro
grammer's dream come true. Comes 
with re-legendable 3-way reference 
chart. Specify disk or cassette. 

The HJL Warranty 
Every HJL product comes with a full, 
one-year warranty and the exclusive 
HJL 15-day unconditional guarantee 
(except software). 

Pick a Pair & Save 15% 
Now, for a limited time, we'll give you 
15% off the price of any two or more 
products shown here. Just mention 
this ad when you qrder. 

Call Now, Toll Free 

1 ·800-828-6968 
In New York 1-800-462-4891 

International calls: 716-235-8358 

PRODUCTS 

Ordering Information: Specify model (Original, F-verslon, or Coco 2 Model Number). Payment by C.0.D., check, Div. of Touchstone Technology Inc. 
MasterCard, or Visa. Credit card customers Include complete card number and expiration date. Add $2.00 for 
shipping, 3.50 to Canada; except monitors (call for shipping charges before ordering monitors). New York state 955 Buffalo Road • P.O. Box 24954 
residents add 7% sales tax. Dealer Inquiries Invited Rochester, New York 14624 

Circle 491 on Reader Service card. 



Circle 101 on Reader Service card. 

MEMORY MINDER 

Memory Minder is the most comprehensive disk 
diagnostic program available for microcomputers. 
It quickly and easily checks the vital operating 
parameters on your floppy drives, including spin
dle speed, head alignment, read sensitivity and 
others. Early detection and correction of possible 
problems prevents loss of valuable data. 

Begin with the Quick Test, which analyzes six of 
the most important parameters in less than one 
minute; then proceed if necessary to one of the 
more in-depth tests. 

A technician can use Memory Minder to align the 
drives without the use of an oscilloscope. The 
users manual helps interpret the screen graphics 
for each test, and where adjustment is possible , 
provides general guidelines for adjustment of the 
drive. No special tools required! 

Model 111/ 4 
(48 tpi Single Side) . . . . . . . . . . . . . . . . . . . . . . . $ 79 
(48 or 96 tpi Double Side) .. .. .. .. .. .. .. $ 89 
(Combo 48 and 96 tpi Double Side) ... $129 

Model 1000 & IBM Compatibles .. . . . . $ 99 

Color Computer · 
(Single Side) .. .... ..... ...... .... ......... . $ 59 
(Double Side) .. . ........ ... ........ ...... . $ 75 

(Add $4 for shipping.) 

HARD DRIVE FOR TANDY 1000 

Give your Tandy 1000 the hard drive advantage
increased disk access speeds and a vast amount of 
storage-with our 10 MByte hard drive. The drive 
fits in the second floppy drive position in the 
Tandy 1000, and because it is low power, it does 
not strain the system's power supply. The com
plete system consists of a low power hard drive, 
controller, cables, and easy-to-follow installation 
instructions. The system will boot from the hard 
drive after installation. 

10 MByte Hard Drive for 
Tandy 1000 .. ........ .... ...... ........ ... $495 

(Add $7 for shipping.) 

We accept VISA, Mastercard, and prepay
ment. Or we can ship COD for cash or 
certified check. We ship via UPS ground 
within the continental US. Blue Label and 
international orders extra. 

cl/A

J & M SYSTEMS, LTD. 

15100-A Central SEReplacement Alignment diskettes available from 
Albuquerque, NM 87123$33. 

(505) 292-4182 
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Program Listing. FileDump. 

JJ CLEARlnJJ 
1 CLS:PRINT@5 , CHR$(142);STRING$( 
19 ,1 4)J) ; CHR$(141):PRINT@&H25 , CHR 
$(138); " FI LE- DUMP UT ILI TY " ;CHR 
$(133) : PRINT@&H 45,C HR$(139) ; STRI 
NGS ( 19 , 131) ; CHRS ( 135 ): GOSUB9 
2 PRINT@&HAC,"(F )IL E" :PRINT@&HEC 
, " ( S) ECTOR" : PR INT@ &H12C," ( D) IR EC 
TORY " :PRINT@&H16C ,"( Q)U IT " 
3 GOSUB22:F1S=IS 
4 IFF1S= "F"ORF1$= "S"ORF1$= "D"THE 
NELS EI FFl $= "Q"THENENDELSE3 
5 CLS:PRINT@&HAC , "(S)CREEN":PRIN 
T@&HEC ," (P)RINTER " 
6 GOSUB22:F2$=IS:IFF2$ ="S"THENOV 
=JJELSEIFF2$=" P "THENDV= - 2 ELSE6 
7 IFF1S= "S"THEN23ELSEIFF1$="D"TH 
EN41ELSErn 
8 CLS:PRINT@269 ," **** IN VALID IN 
PUT ** * * " 
9 FORT= 1To2n0 : NEXT: RETURN 
lJJ CLS : INPUT"FILENAME " ;FFS : IFFFS 
=""THEN1)JELSEFFS=FF$+STRINGS(7 , 3 
2): FFS=LEFTS ( FFS , 8) 
11 FORX=lTOS: I FM IDS ( FFS , X, 1) =": " 
0RMIDS(FFS,X,1)= " / "0RM I D$(FF$ , X, 
1) =" . "THENX=8: NEXT: GOSU88: GOTOl)J 
ELSEN EXT 
12 CLS:INPUT "EXTENSION";EXS:IFEX 
$=" "THEN12ELSEEXS =EXS+ " " : EXS=L 
EFTS(EXS , 3) 
13 CLS:PRINT"DRIVE i"; : GOS UB22 : I 
FIS< ")J "ORI$> " 3 "THEN13ELSEDN=VAL( 
IS) : CLS 
14 FFS=FF$+EXS:FORCS=3T011:DSKIS 
DN,17,CS , AS,BS:AS=AS+LEFTS(BS , 11 
2) 
15 FOROF=)JT024)JSTEP32:IFFFS=MIDS 
(A$ , OF+l , ll)THENNM$=MID$(A$ , OF+l 
, 16) : GOT017 
16 NEXTOF , CS: PRINT"FILE " ;LEFTS( 
PF$ , 8) ;" / "; EXS; " NOT FOUND IN D 
RIVE l " ; ON:GOSUB9:GOSUB9:GOT01 
17 OF=24)J:CS=ll : NEXTOF , CS : CG=ASC 
(MIDS (NMS , 14 , 11 I 
18 GOSU838 : GOSUB36:FFS=LEFTS(FFS 
, 8 I 
19 PRINTIDV , FF$ ;" /" ; EX$:PRINT#DV 

dump of the directory entry; the final 
section gives a byte-by-byte hex trans
lation of the file. 

The first byte, 00, designates a non
segmented machine-language file. The 
next 2 bytes tell the number of program 
bytes In the file-OOlC, In this case. The 
following 2 bytes point to the loading ad
dress of the file; the next 28 bytes con
tain the object code of the machine

,"TRACK - ";TK;" SECTOR -";CS :PRI 

NT~DV , LN;" BYTES IN FILE" 

20' PRINT~DV, "DIRECTORY" :FORX=lTO 

l6:PRINTIDV , USING"% %" ; HEX$ (ASC 

IMID$(NM$ , X, l)) I; :NEXT:PRINTIDV , 

" " : PRINT~DV ,"" 


21 GOSUB26:GOSUB22:GOTOl 

22 IS=INKEYS:IFIS=" "THEN22ELSERE 

TURN 
23 CLS : INPUT"TRACK " ;TK:IFTK <JJO R 
TK>34THENGOSUB8 : GOT023 
24 PRINT : I NP UT"SECTOR" ; CS : IFCS<l 
ORCS> 18THENGOSU88: GOT02 4 
25 LN=256:CLS : PRINT#DV ,"TRACK-"; 
TK;" SECT0R - ";CS : GOSUB37 : GOSUB 
26 :GOSUB22 : GOTOl 
26 IN=lJJ- DV*S : X=Jl :Al S= "" 
27 FORXX=lTOLN: IPAS=""TH ENIF(XX 
AND255)=1THENGOSUB35ELSEAS=B$ 
28 BlS=LEFTS(AS,ll:AlS=AlS+BlS:A 
S=RIGHT$(A$ , LEN(A$)-1) 
29 HXS= "JJ"+ HEX$(ASC(B1$) I :PR INT! 
DV," ";RIGHTS I HXS , 2 I: 
3JJ X=X+l:IFX=IN ORXX=LN THENX=JJ : 
PRINTIDV , " "ELSENEXTXX 
31 FORY=1TOLEN(A1$):B1 $= MIDS(A1$ 
, Y, l) :IFB1$< " "ORB1$> " z"THENB1$= 

32 PRINT#DV," ";B1$ ;: NEXTY:A1$= 

33 PRINTIDV , " ": PRINTIDV , STRINGS ( 
IN*3,"- " ) :NEXTXX 
34 IS=INKEYS : RETURN 
35 CS=CS+l : IFCS=1JJORCS=19THENDSK 
ISDN, 17 , 2 , AS , 8$: CG=ASC(MIDS (A S,c 
G+l , l) )ELSE37 
36 TK=INT(CG/2)-(CG>33):CS=l-((C 
G ANDl) =11 *9 
37 DSK I$DN,TK , CS,A$,BS : RETURN 
36 X=CG :LN=(ASC(M ID$(NM$ ,15,1) ) * 
256 )+ASC( MIDS (NM$ , 16 , l)): DSKISDN 
, 17,2,AS,BS 
39 Y=ASC(MID$(A$ , X+l ,l)):IFY <66T 
HENLN=LN+& H9n : X=Y : GOT03 9 
4JJ LN=LN+( (Y AND15)-11*256 : RETUR 
N 
41 POKE&H67, ( ( DV+256) AND255) : DIR 
: GOSUB22 : GOTOl 

End 

language program. The byte sequence 
FF 00 00 signals the end of the binary 
file, which Is followed by the file's 16-bit 
(2-byte) execution address. 

The sample printout of the one-line 
Basic program in Fig. 2 has a different 
disk file structure. The firs t byte, FF, la
bels the file as a Basic file. The next 2 
bytes tell the number of by tes In the 
file-00 OD (decimal 13). The remaining 

13 bytes contain the tokenized program: 
Bytes 1 and 2 are the next-line pointer; 
bytes 3 and 4 store the line number (00 
OA); byte 5 Is the ASCII code for a colon 
(which precedes a remark marker in 
memory); byte 6 is the token for a re
mark; bytes 7-10 are the ASCII codes for 
TEST; byte 11 (00) signifies the end of a 
line; and bytes 12 and 13 contain the 
next-line pointer 0000, which signifies 
the end of the program. 

Data file structure is simpler. Data files 
contain only Information pertinent to 
the file itself. However, the format of the 
data varies according to the command 
used to create the document. 

For example, If you write a string to a 
data file, the string appears on the disk 
file, bracketed within quotation marks 
and followed by a carriage return (OD 
hexadecimal [hex]) . When you print the 
same string to a data file , no brackets are 
used; the file contains only the original 
ASCII characters. If you print to a data 
file, all the standard rules of Print or 
Print Using statements apply. Therefore, 
no carriage return is appended If the 
Print statement ends with a semicolon; 
however, OD does appear Ifyou don't use 
a semicolon. 

LSET and RESET left- and right-jus
tify text (respectively) In direct-access 
files within a specified field. Spaces (20 
hex) fill the remaining bytes In the field. 

I've used FlleDump to develop Assem
bly-language routines that read and write 
Basic-compatible files, but its applications 
extend beyond programming. Combined 
with a disk zapper, for example, File
Dump could make it easier to pinpoint 
and correct errors on glitched disks.• 

Write to Joe Finamore at 1100 S. Ce
dar, Marshfield, WI 54449. Enclose aself
addressed, stamped envelopefor a reply. 

Having technical difficulties? Con
sult the Doctor for an answer. Due to 
the volume of mail Doctor ASCII re
ceives, we can't guarantee publication 
of your query. Please send a self-ad
dressed, stamped envelope with all let
ters to Doctor ASCII, do 80 Micro, 80 
Pine St., Peterborough, NH 03458. 

Doctor ASCII 

by Richard E. Esposito 

Auto Problems 
Q: The Tapefix program you printed In 
June (p. 132) Is just what I was looking 
for. Unfortunately, I couldn' t get It to 
work with Zaxxon. Can you help? (Brian 
Collins, Wald01:f. MD) 
A: The problem is that Zaxxon is auto
loading. Tapefix is designed to allow the 

CoCo to execute programs of up to 24K 
that have starting addresses below EOO 
hexadecimal. This accommodates many 
machine-language cassette programs 
for the CoCo. 

The only solution for Zaxxon Is a de
tailed disassembly of the code, especially 
the loader. You can then customize the 
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heck Out Our Systems  High QUALITY TURBO motherboard at the LOWEST prices. 
Our hard drive systems have EXTRA megabytes of FREE storage - CALL 

(more megabytes for less megabucks) 

Our monitors are high resolution TTL - They even have their own tilt and swivel base FREE 


Powered by a heavy duty power supply, and offering TRUE - 8Mhz turbo speed 

ONE FULL YEAR WARRANTY 

COMPARE OUR SYSTEMS - TURBO Mis the COMPETITION 
TURBO M PC COMPLETE SYSTEMSYSTEM A Dual Speed CPU - 4.77 AND 8MhzTURBOFLOPPY SYSTEM 

IBM COMPATIBLE
$799.95 640 K memory 1 parallel port 

8 slot motherboard Clock calendar 
SYSTEM 22 150 Watt Power Supply Game Port 

Monochrome TTL Card Keyboard 5151 styleHARD DRIVE SYSTEM 
Monochrome Display High Res. Ram spooler22 MEGABYTE SYSTEM 
Tilt and Swivel Base Monitor Printer spooler 
Serial port (2nd port opt.) $1,299.95 
360K Floppy Drive 

) 
1r•••lli't 

·~·" • 

Toll Free Orderin 1-800-343-8841 
TURBO MIAT-COMPLETESYSTEMS STARTING AT $1, 795.95!!! 

~ 
----·-----ni ONE FULL YEAR WARRANTY 

' Comes Complete with 80286 processor 
6 and 8 Mhz Switch Selectable 
8 Slot Motherboard 
192 Watt Power Supply 
1 .2 Megabyte Floppy Drive 
1 Full Megabyte of Memory on Motherboard 
2 Parallel Ports - 2 Serial Ports 
Clock Calendar 
Hercules Compatible Monochrome Card 
Monochrome Display-High Resolution 
Tilt and Swivel Base 
AT Keyboard 

ADD-IN BOARDS TO HELP YOU BUILD YOUR SYSTEM 

TUABO·M Motherboad Monoc hrome Graphics 

Dual Speed Card w1lh 
Floppy 1/ 0 Card 

Controls Two Floppy 
Win ches ter Hard 
0 11 ve Controller 

1o Mcqat)y le and 20 Megabytf' Drives 
Complete System 

Color Graphics 
Card with 

Printer Por1 Drives. Serial Pon Onve. Con1roller. Cables Pr1n 1e1 Pon 
Parallel Port Clock <lnd easy 10 follow 

Calendar Game Port 1nst1uct1ons 

$199.95 $79.95 $99.95 $134.95 $349 .95  $449.95 $94.95 
150 wan 
Power Supply 

Mulf1 Function Card with 
Space for 384 K of 

Memory. Serial Port. 

5 151 Compat ible 
Keyboard with Separat e 

Cursor and 

Monochrome Monitor 
with High Resolution 

Tilt /Swive l Base 

Floppy Drive Ca rd 
Con !rol up to 
Four Drives 

P.C DOS 3 1 Fl!p Top Cabinet 
with Speaker 

Para llel Pon C lock Number Pads 
Calendar. Game Port 

$79 .95 $79 .95 $89 .95 $159.95 $39.95 $80.00 $49.95 

MEGADISK™ HARD DRIVES 
Our Hard Drive Systems Are Compatible With 

IBM PC and AT, HEATH/ZENITH, COMPAQ, COLUMBIA, PC CLONES, TAVA, EAGLE 
TRS/80 Models I I Ill I IV I 4D I 4P I MAX 80 I COLOR COMPUTER, Tandy 1000 

Systems come complete with drive, controller, cables. Systems come complete with one free software driverforTRSDOS 6. 
hardware and easy to follow instructi ons. LOOS 5. 1.x, DOS PLUS 3.4/4, or NEWDOS 80.C P/ M is ava ilable. 

5 megabytes . . eM .. .... .start s at $229.95 5 megabytes ............. . .... $399.95 
11 megabytes . . ~,.c. .... .. starts at $349.95 1o megabytes .. $ 549.95 
22 megabytes .... !'-.......... starts at $449.95 20 megabytes ::: : : "fRS/ 80 . · · ........ $ 699.95 

REMOVABLE MEDIA SPECIAL 10mb+5mb removable ......... . . ... .. 949.95 
5 Megabyte Cartridge Hard Drive Now 20mb + 5mb removable ... .. .. .. ...... 1199.95 

$399.95 5 megabyte removable ...... ... . ...... 499.95 

Warranty Information: 	TURBO-M system s come with a full year wa rranty for parts and labor. 
TURBO-M systems are guaranteed to run all prog rams such as LOTU S. SYMPHON Y, AUTOCAD. 
FLIGHT SIMULATOR. DBASE, MICROGRAFX, WORDSTAR, LEADING EDGE W/ P. ABASE. 
MEGADISK hard drives are fully warranteed for parts and labor. 

Software Support Inc. MicroSmart Inc. Our New Company
TERMS and CONDITIONS: Service & Returns. It is our policy 10 reoair all service 
:~t:~~C.r~, S~:~~1E~0&0gt1~~~SE~~~~d~~~r~s. tie,'IJ 800 Romer Avenue rel urnsw1lh1n 24·48 hours Normaliy same day turn· 

a· round is ar.comphshed lt is necessary to have a CO D "s "e acreo!ed·No deooS<I •equ ,,ed ou~ <".ss Ashland, MA 01721 IR)e lurn !M ta ler1al 1A1uthorizal1on to insure Purchase Orders·Corporale. Government & School o~r;. speer1y serv ice. P 0 ·s ••e acceo!ed Plea.e call lo• del a< ls f-0 1•617•872-9090 

Sh1pp1ng Casis ar e ca lculated per order Hours: M o n ·Fri 1 O am to 5:30 pm (P.s l) Sa l 4 :00 pm 
 IBM. !AVA. COL UMBIA. 5 151 . COMPAQ. EAGLE . 
PleasP r all lor lolal TAS/80. HE ATH/ZE NITH are regis leredtradema r1<. s 

Sh<omen1s 0 1 all <n ·stock oroduci. are made wilhm To// Free Ordering 1 ·800-343-8841 of IBM Corp . Tav<1 Corp . Columbia ComputP.r Corp, 
24 hours Same day Sf!rv•r.P. is available upon ~i~dvrC~;g. 1~~ihcg~,~~~~g~·,~:~le Computer. 

~~,"·~·;o;;n~?b~e.d?;d,vc~;~.aoh•ca 1 e rr o rs Dealer Inquiries Invited ' 1986 Soflwa1e Supoort. Inc All riqhls re serverl 
Tprms and Spec1l1ca l1 ons may • 19A6 M 1r: r0Smart. lncAll r1qflfs reserverl 
change w1!hou t not1r.e Reader Service-Call 1 ·800·343·8841 
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COMPARE OUR SYSTEMS 
- TURBO Mis the 
COMPETITION 
TURBO M PC COMPLETE 
SYSTEM 
Dual Speed CPU 
- 4.77 AND 8Mhz TURBO 
IBM COMPATIBLE 

SYSTEM A 
FLOPPY SYSTEM 

$799.95 
SYSTEM 22 

HARD DRIVE SYSTEM 
22 MEGABYTE SYSTEM 

$1,299.95 

640 K memory 
8 slot motherboard 
150 Watt Power Supply 
Monochrome TTL Card 
Monochrome Display High Res. 
Tilt and Swivel Base Monitor 
Serial port (2nd port opt.) 
360K Floppy Drive 

1 parallel port 
Clock calendar 
Game Port 
Keyboard 5151 style 
Ram spooler 

A Norton Utilities sytle program, but even more. 
~ Norton Utilities Peter Norton. 

Toll Free Orderin 1-800-343-8841 

Software Support Inc. MicroSmart Inc. our New company 
!~~r~r.~ s 8~1~ ~~5~~ 1,!~~~n~~d However. we do '1J aoo Homer Avenue 
accept MC. VISA AME X B OISCOVERoed,tca,ds Q ""~ss ·. Ashland MA 01781 c 0 D s are a C\ PD1Pd No deposit required o\Jr ~ • 
Pu,rhase0,de'5 ·Co,po,a te. Go,ernment B School oO~ 1-617-872-9090 
~~~1 ~rget~~~s°!~~:a1 1~~7:,~~l~~~1 0~~~rds ~ Hours M on ·Fr 1 10 am to SJO prn (P.SO Sa!4 ·00 nm 
PleaSP r ail for !ot;il 
Sh ipments o l all 1n·slock prOducts are made w1 th1n 
24 hours S;:ime day S Prv1r.f'! is ava ilable uoon 
request ~ no ad<lPCl cos! 
N ot rpc;po ns1 bl~ lo r lypog raph1cal e rr o rs 
Tprn1s and Speci fi cClt1ons may 
c hang e without no t11: e 

Toll Free Ordering 1-800-343 -8841 

Dealer Inqu iries Invited 
Reader Servi ce-Call 1·800·343-8841 

Service & Returns II is our ool ic y to repair all service 
re tur ns wi!h 1n 2 4 ·4 8 h ours N o rmaliy sarne day turn· 
a ·round is accomplis hed It is nec:essary to nave a 
IRJP.lurn (Mla!P.rial tA 1uthori1at1on to insure 
so~env service 
IBM TAVA. COLU MBIA. ~151 . COMPAQ, EAGLE . 
TRS/BO. HEATH/ ZE NIT H are registered !rademari\s 
o t IBM Corn . Ta v<i Corp . C0lumh1<1 Compu!Pr Corp 

~=~d/in~:i. ~~~i~2~r~~?e~g~-! ~~?Yle Compu te1 

• 198f) So t1wa1 e Suorxirt . 1n<: A ll 11oti 15 rese rver1 
' 1gBf) M ir roSrnarl . Inc.Al! rro ht s re ..,e rver1 
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machine-language code. The effort re
quired generally doesn 'tjustify the time 
spent, unless you are doing it for educa
tional purposes. 

Under Control 
Q: I purchased a Shugart drive for my 
CoCo and now need a controller. How 
many DOSes are compatible with my 
CoCo? Can you install more than one in 
the J&M controller? Where can I get in
formation on these and other products 
for my CoCo? (Chip Rogers, Aurora, IL) 

A: Many companies market controllers 
that support more than one ROM-based 
DOS. J&M Systems (15100-A Central 
SE. Albuquerque, NM 87123, 505
292:4182) sells the JFD-CP controller. 
Hard Drive Specialist (16208 Hickory 
Knoll, Houston , TX 77059, 800-231
6671) also sells a controller. 

ADOS (SpectroSystems. 1111 N. Ken
dall Drive. Miami, FL 33176, 305-274
3899), BOOS (J&R Electronics, P.O. Box 
2572, Columbia, MD 21045). JOOS 
(J&M Systems) , and Spectrum DOS 
(Spectrum Projects. P.O. Box 21272, 93
15 86th Drive, Woodhaven. NY 11421, 
718-441-2807) are all ROM-based 
DOSes. If you choose one of these (with 

the possible exception of the highly com
patible ADOS). I suggest you also get a 
copy of Radio Shack's DOS; many com
mercial software packages for the CoCo 
won't work with other DOSes. 

The two best-supported DOSes for sci
entific and business software are Flex 
(Frank Hogg Laboratory, The Regency 
Tower, Suite 216, 770 James St., Syra
cuse. NY 13202, 315-474-7856) and 
OS-9 (Radio Shack catalog no. 26-3030); 
both are loaded into RAM from disk. A 
wealth of information is available in Ra
dio Shack's Software Reference and 
Tandy Computer Guide; check ads and 
reviews in back issues of HGT Coco and 
in 80 Micro. 

Copy-Protection Woes 
Q: I'm having trouble using Deft Pascal 
with my new Radio Shack controller. 
Deft has offered to refund my money, but 
I would prefer to get the software work
ing on my CoCo. Can you help? (Edward 
E. Fitzpatrick, Mariposa, CA) 

A: The problem arises from Deft's copy 
protection on the disk that uses single
density sectors. Radio Shack's newest 
controller doesn't support this single
density mode. 

You'll have to purchase a third-party 
controller that supports single-density 
operation. 

Identity Crisis 
Q: I have a disk-based CoCo with one 
Radio Shack (drive zero) and one Tandon 
drive (drive 1). When drive 1 is con
nected to my system, it works fine, but 
when I try to use my Radio Shack drive, 
the indicator light goes on but the head 
inside the Tandon drive goes back and 
forth looking for the program or direc
tory. I eventually get an input/output 
(I/0) error. 

If I disconnect or turn off the Tandon 
drive, drive zero works correctly. What is 
wrong? (Ben T. Takemura, Honolulu, HI) 

A: It sounds as if your Tandon drive 1 
is configured as Tandon drive zero. 
When you ask your CoCo to access drive 
zero, it gets confused because it is talk
ing to two pieces ofhardware at the same 
time. Since it can't handle the confusion, 
you get an I/O error. 

The Tandon's printed circuit board has 
a jumper. My guess is that this jumper is 
set to the drive-zero position. If I am 
right, you can solve the problem by mov
ing the jumper to the drive 1 position. 

Circle 199 on Reader Service card. 

Our Breadboards and Texts 
let you Acquire Data and Control 
Devices with your Microcomputer 

Learn interfacing on the Tandy 1000, 2000, IBM-PC, 
and compatibles with our BG-Board Special: Buffered 
interface board, cable, and cablecard, with ex
periments . All for $325.00 or $305.00 for TRS-80 
Model III or 4 . Includes shipping. 

Learn interfacing on the CoCo with our CoCo Special 
Offer: Model CC-I 00 Expansion Con nector Bread
board; Book 21893, TRS-80 Co lor Computer Inter
facing, With Experiments, Model CC- 150 Experiment 
Component Package. All three for $108.00 includes 
shipping . 

Maryland residents, add 5% tax. VISA and Master 
Card accepted. 301-298-5716. 

Write for our catalog of books, interface boards, and 
scientific software . 

:O~~~~~·· ~~;~;~no/ogy, J11J. 

301-298-5716 

Trad emarks: Tandy !000, Tandy 2000, TRS-80; Tand y Corp. IBM

Circle 281 on Reader Service card. 

IT'S LIKE 

FREE DISKETTES 

~,. 

<t<i . 

*Add $2 
($5 foreign) for 

postage & handling. 
PA residents 

add 6% Sales Tax. 

ORDER 

TODAY 


j v1sA ) Ill 

Your Sv.'' single side disks are usable on the 
other side. You paid for one side, why not use 
the other ... IT'S FREE! 

Nibble Notch will open your new disk. It's 
easy ... won't harm existing data. Try it, you'll 
be glad you did! 

Cuts square notch and \'.i" round "index 
hole'.' For TRS 80 I, Ill, and IV, Osborne, 
Tl, Kaypro, IBM and others needing 
"index hole'.' 

ONLYs21tg• 

SATISFACTION GUARANTEED 

OR YOUR MONEY BACK! 
TOLL FREE 1-800-642-2536 

215·527-1553, 9 am-6 pm ET 

or send check 

o~m~ 
computer products 

1020 Ford Rd #2 West 
West Conshohocken, PA 19428 
215-828-8600 

PC; IBM Corp. 
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No Joy 
Q: My joysticks work fine when I use 
them one at a time, but when I try to use 
them together, the values aren't accu
rate. (Bryan Oswalt, Orange, TX) 

A: I assume that you are using the 
JOYSTK function in Basic. Your Basic 
loops to poll the joystick can't keep up 
with the joysticks' movements. The so

lution is to write these real-time routines 
in machine language. 

Off the Top 
Q: I have many pictures that I created 
using Micropainter when I had a cas
sette-based CoCo. Now that I have a disk 
system, I find that the top of each picture 
gets cut off when I load it from tape. Can 
I load my pictures correctly and save 

them to disk? (Mark Aguiler, St. Peters
burg, FL) 

A: Extended Color Basic uses memory 
addresses 1536-7679 for PMODE3 and 
PMODE4 pictures. Disk Extended Color 
Basic moves this area to 3584-9727. 
You can CLOADM your pictures with an 
offset of 2048 and save them to disk us
ing the proper addresses.• 

Color Monitor 

by Scott Norman 

A lot of space in Color Monitor has Not Quite the Last Word The Last Word lets you use either the 
lately been devoted to spread Mike Bailey's latest effort, The Last cursor keys or a mouse (or a joystick, if 

sheets and integrated software-two Word, is an inexpensive word processor you insist) to select commands from a 
subjects that I found endlessly fascinat that runs under Microware's OS-9 DOS Macintosh-like menu bar, while still al
ing topics. This month, I'll take a look at (disk operating system) . I became ex lowing power users to enter keyboard 
another subject dear to my heart: word cited about getting my hands on it when equivalents for many commands. You 
processing. I heard about some of its features. can also use the mouse to reformat text 

Circle 456 on Reader Service card. 

I

nn1crro PRINTER SALE 
We have among the lowest p rices in the country on b rand name p rinters. 

FEAH.!RED Features 
•1110qll bichcb:INI • TM ~ 

--SPECIAL
........ ·•.Oq11~ •PTaponicnl!lplCirlg--ll<!ll •DotldO'..t:ill~ 

c
·~. ~ 

..._ 
1 

lflll1xprdldpVidng -• 138 a::Uln .tlh IWdltd •lllldllnll*'rdl....... -•233c:olll'n wif'I • lkhMnll lllclrcri:: VRJ __. ....... (Vri:llFomW L.lnkJ b 
•1a:J c:olll'n wlhr-... --... • Trw:Dridtld:lanlllCI .......... ....- -• Sh:rtlnl -*lngloglc ·-• A.SCl 9&<:twlcllr .. -Ol(IDATA ML93 $299 
._.. 

•Pwlllill ...... 
LIST $699 -

~£.!!. List Sale Star List Sale NEC List Sale 
RX-80 $299 $239 NXTil $449 $269 P760 $895 589 
RX-1 00 499 399 SG 10 399 239 P660 695 479 
LX-80 329 249 SG10c 335 249 P560 1445 999 
FX-85 549 399 SG15 499 399 
FX-286 799 569 $010 449 3 49 Brother 
LQ-800 799 549 50 15 599 469 HR-25 695 4 6 9 
LQ- 1000 995 699 SRl 0 649 499 HR - 35 995 699 
DX-10 299 249 SR15 799 599 2024L , 295 809 
DX-35 899 649 SB10 799 549 Twin 5 1295 849 
SQ-2000 2395 1599 NB15 1(!19 10 49 M1 509 499 349 
420! 21 95 1 439 P . Type 499 329 

Toshiba 
Ok id a ta c. itoh ~ 799 439 
ML-182 - 299 239 Prowtr. 329 239 321 p 699 51 9 
ML - 1 82S 359 279 851 OSP 499 339 341 p 1099 81 9 
ML-83 549 359 851 OSCP 649 469 351 p 1 5 49 1059 
ML-183 549 389 8510SR 629 439 351 Trac 1 ~9 119 
ML- 1 92 499 369 1550SCP 899 599 341 Trac 149 11 9 
ML-1 92S 578 <39 1 550SP 749 499 321 Trac 99 89 
ML-93 699 299 1550SCR 949 619 
ML-292• 589 '59 1 550SR 849 549 Citizen 
ML-293* 789 599 C310 599 419 ~ 269 199 
•Jntfc. 11 0 69 24LOP 1295 799 MSPl 0 449 299 

Yl 0-20 549 389 MSPl 5 599 399 
Silver Reed Fl0-40 1199 799 ~SP20 499 349 
EXPSOO --y.fg 229 FlC - 55 1449 949 MSP25 74 9 51 9 
EXP550 649 399 Dl 0-40 949 639 Prem 35 699 499 

SUNLOCK SYSTEMS 
210 Connor Rd. D Mechanicsville, Va. 23111 
10 ORDER CALL IOLL FREE 800-368-9191 

D In Virginia call collect: 804-746-1600 
(We accept payment o n VISA, MC, Am. Express and COD) 

(Prices subject to change without notice. Not re9ponslble for typographical errors.) 
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~ PROFESSIONAL IL 
~ s E R I E s-~ 
PROFESSIONAL SERIES'" (Tho/Grey/Trot) 
The all new Professional Series•• represents~ 

the most advanced handicapping sottware 

available. 


Analyals Module'" 
Complete bel analysis highlights this basic Professional 

Series•• module. Full 50 tracks/kennels/etc. $249.95 


Factor Yalue/Muhlple Regression Module'" 

Factor Value Weighting highlights this addition module'" 

$149.95 


Data Base Manager Module'" 

Automatic storage ol last 11 races highlights this module. ($99.95 

with Factor Value Module) $149.95 


~.,._ GOLD EDITION'" (Tho/Grey/Trot) 
r-- ~The classic Gold Edition'"' from Prof. Jones 

offers flexibility, results. and ease of use. 

Gold Edition'" . . . . . . . . . . . . $159.95 
Enhanced Gold E~ltlon•• . .... .. , . ....• . , . . . . . $199.95 
Limited Gold Edition•• . . ... .. $299.95 
Ultra Edition•• . . $399.95 

Basketball Analysis'" - $99.95; Wilh win/loss 
power ralings, $149.95 

PC-3 Portable Computer (4k) - Choice of Thor
oughbred/Greyhound/Trotter Gold Edition'" soft
ware on a hand-held computer. $249.95 

Model 100 Portable Computer (32k) - Choice of 
Thoroughbred/Greyhound/Trotter Gold Edition' " 
software on a lap-top computer. $649.95 

Professor Picks Football™ 
$99.95; With win/ loss power ratings , 
$149.95; Professional Series with 
" built in" schedules, last four game 
analysis for entire season, "single en, 
try" setup, expanded results section 
and more, $199.95 

Bookie Buster™ Football Analysis - A 10-year 
statistical database highlights this analysis. In 
dividual games are evaluated using up to 21 
separate criteria with even more room for " user 
generated" systems. Includes complete data 
through 1985 season . $149.95 

Lottery/Lotto Statistical Analysis'" 
- Lottery: 3-4 digits - $79.95; Lot 
tery/Lotto: max. of 99 digits 
$99.95; Enhanced Lottery/Lotto: with 
Dimitrov betting systems - $129.95 

PHS-Link™ - The only Handicapper 's bulletin 
board with Professional Football and Basketball 
analysis, statistics, and tips from the pros. Call (208) 
342-6948 (with modem) between 5 p.m. and 8 a.m. 
(MST) for pricing and more information . 

Master Handicapper'" Video Instruction Serles 
- Have Prof. Jones himself guide you through all 
the intricacies of the Professional Series software 
as well as provide valuable insights into the world 
of computerized handicapping. Designed to get you 
up and running fast! 
Tape #1 (Thoroughbred/Greyhound/Trotter) - . 
Analysis Module'" and Bet Analysis'" - $39.95 
Tape #2 (Thoroughbred/Greyhound/Trotter) 
Multiple Regression'" and Data Base Manager'" 
- $29.95 

Terms: Free shipping all software. Add $6.00 COD I $6.00 UPS 
Blue I $9.00 Out-of-country/ ID residents add 5% / 3 weeks per
sonal checks I cash price only add 2% Visa, MC. AMEX. Prices 
subject to change. 
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and move chunks of it around the screen. 
The program includes a modest built-in 
spelling checker and supports PBJ Inc.'s 
Word-Pak 80-column display boards. All 
in all, it sounded like the CoCo's best 
shot yet at WYSIWYG (what you see is 
what you get) word processing. 

I was a trifle optimistic. Inside Last 
Word is a potentially terrific program 
trying to get out, but I had some prob
lems with it. Mike has spent a lot of time 
on the code, and it may be great, but the 
documentation is too terse and too shy 
of examples for me to tell. 

While I consider myself to be adept 
with word processors, sometimes I 
couldn't tell if I had encountered a gen
uine gremlin or simply messed up. The 
23-page instruction booklet was often 
unhelpful. It's too much to expect fancy 
manuals with a $50 program, but this is 
one case where more documentation 
would have been worth the money. 

The Last Word still has promise, how
ever, and I plan to get back to it soon. In 
the meantime, regard what follows as an 
interim report. 

Setting Up 
The Last Word deviates from the in

creasingly common practice ofburidling 

Circle 415 on Reader Service card. 

MS-DOS AND 

COCO SOFTWARE 


CMODEM TELECOMMUNICATIONS 
PROGRAM $100-FLEX, OS/9, MS-DOS 
OBJECT-ONLY versions; EACH $50 
menu-driven with terminal mode, file 
transfer, MODEM?, XON-XOFF, etc. 

SUPER SLEUTH DISASSEMBLERS 
EACH $99-FLEX $101-0S/9 
OBJECT-ONLY versions: EACH $50
FLEX, OS/9, COCO 
interactively generate source on disk 
with labels, include xref, binary editing 
specify 6800, 1, 2, 3, 5, 8, 9/6502 ver
sion or Z80/8080,5 version 

NEW: 68010 disassembler $100-FLEX, 
OS/9, OS/9-68K, MS-DOS 

CROSS-ASSEMBLERS EACH $50
FLEX, OS/9, MS-DOS $100 for 3 $200 
for all 
specify for 180x, 6502, 6801, 6804, 
6805, 6809, za, zao, 8048, ao51, aoa5. 

, 68000 modular cross-assemblers in C, 
with load utilities and macros 
NEW:OS/9-68K 

Computer Systems Consultants, Inc. 

1454 Latta Lane, 

Conyers, GA 30207 


Telephone 404-483-4570 or 1717 
to order or to request a catalog. 

Most programs In source: you must 
provide computer, O.S., disk type. 
VISA and MASTER CARD accepted; 
US funds only; add 5% shipping 

FLEX"' Technical Systems Consultants: OS/9ft Micro
ware: MS-Oosn1 Microsoft. 

an OS-9 bootstrap routine with an appli
cation program; it requires that you 
have the operating system on hand. The 
Last Word is supposed to work with all 
varieties of OS-9, although the manual 
says you'll have to fall back on The Last 
Word's own 51-column by 24-row text 
display ifyou have OS-9 version 2.0. The 
program won ' t work with Word-Pak's 
device driver for the newest OS-9 up
grade, version 2.0. 

I ran the program with OS-9 versions 
1.00 and 1.01, both with Word-Pak and 
without. Word-Pak gives you an auto-re
peat function for every key, but it's easy 
to outrun the text buffer and lose mate
rial at the end of a video line. 

Although the program comes on a 
double-sided disk, you can easily make 
copies on a pair of single-siders. Once 
you have, it's a simple affair to use them 
(one is called Install/Dictionary and the 
other, Commands) to construct the disk 
you'll use for working sessions. The disk 
includes a configuration file that tells the 
program whether you have one or more 
floppy drives, a hard disk, a mouse, or 
Word-Pak. It also sets up defaults for 
such things as scratch-file path names. 
auto-indentation for new paragraphs, 
and other useful items. 
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You can connect a mouse to the left 
joystick port or through Colorware's 
CoCo Max graphics box. The latter won't 
increase cursor accuracy on The Last 
Word's screen, however. I frequently 
had to use cursor keys for fine control
especially with a screenful of text. 

Even after building a working disk, you 
must boot from a separate operating-sys
tem disk to begin a word-processing ses
sion; the program/dictionary combina
tion leaves only about 10 sectors free. 
After booting OS-9, you have toswap disks 
in drive zero (assuming you keep text 
files in drive 1), and change the execu
tion directory with the usual command: 

chx /DO/CMDS 

before calling the program. 
Exercise caution if you customize the 

modules that OS-9 loads into RAM dur
ing the boot sequence. The Last Word 
can fail unless you leave at least 162 
pages of contiguous memory free for the 
version that uses the self-contained 
high-resolution display, or 150 pages if 
you're using Word-Pak. My plain-vanilla 
copy of OS-9 version 1.00 left me with 
only 168 contiguous pages, and version 
1.01 turned in a skimpy 162. 

The master disk also contains a 
slightly shorter version ofThe Last Word 
for the memory deprived, but it can't use 
the spelling checker. That seems like an 
awful restriction. 

Off and Running 
The menu bar atop the screen has 

seven entries: Character, Line, Block, 
File, Format, Miscellaneous, and Break. 
Some of the menu names have funny 
capitalization-foRmat, for example. 
The idea is to show the letter required to 
issue commands from the keyboard (after 
all, you could use F for both the File and 
Format commands). This system is also 
used for several of the commands that 
appear when you open a menu. 

The first four menus are for manipu
lating text by the character, line, user
defined "block," and disk file, respec
tively. The character and line com
mands let you do all the usual insertion 
and deletion chores, as well as search for 
and change an arbitrary string. Block 
commands are used to cut and paste 
text, employing one or more scratch files 
(you can even cut text from one docu
ment and paste it onto another). The File 
menu is primarily used to control read
ing and writing operations; I'll return 
later to some of the problems it gave me. 

The Format menu controls some as
pects of your text's appearance on both 
the CRT (cathode-ray tube) and the 
printed page. (Printing is actually han
dled by LPRINT, a separate routine.) The 
WYSIWYG aspect of The Last Word 

arises from Format's ability to set up 
graphic indicators of line lengths and 
alignment on screen. You can get quan
titative and type the specifications for 
left and right margins on these lines, and 
"grab" the lines with the mouse to move 
text horizontally. 

The Last Word also has a good-sized 
vocabulary of dot commands that you 
can embed anywhere in a file. These 
commands provide the only way of con
trolling many functions (such as line 
spacing), and should be familiar to most 
word-processing devotees. They are 
very versatile; for example, you can 
specify different left and right margins 
for the odd- and even-numbered pages of 
your manuscript. You need at least one 
margin-setting line in your file to acti
vate video word-wrap, however. 

The Miscellaneous menu performs 
such useful functions as setting tabs and 
causing carriage-return symbols to ap
pear or disappear, and is used to activate 
the spelling checker. It also contains an 
unusual command, WordChange, which 
makes it easy to substitute long words for 
shorter ones. WordChange automatically 
shifts from The Last Word's normal over
write mode to insertion mode; without 
it, you'd have to keep track of the cur
sor's position and issue an Insert com
mand at the end of the original word. 

The Break menu isn't really a menu, 
but a single item; you move the cursor 
to it and click the mouse button for the 
equivalent of pressing the break key. 
You might think the latter is easier, and 
I agree. Although mice are useful for 
some things, other operations are easier 
to perform from the keyboard-particu
larly in word processing. 

The Last Word gives you two options 
for choosing and executing menu items. 
First, you can move the cursor to the 
menu bar with the clear-0 combination, 
use the left- and right-arrow keys to se
lect a menu, and press the clear and break 
keys together (the equivalent of a mouse 
click) to open the menu. Then move to 
the desired command with the up- and 
down-arrow keys, and select it by press
ing the clear and break keys again. 

Somewhere in the midstofall this, you 'II 
be willing to commit Murder One for a real 
control key. The second option is only a 
little smoother than the first: type clear-C, 
followed by one letter for the menu and 
another for the command. Which letters? 
Why, the capitalized ones on the menus. 
of course. I foresee a cottage industry in 
plasticized templates to remind users of 
the proper command syntax. 

So What's the Problem? 
The Last Word has two operating 

modes: text editing and word process
ing. The first is for programming and for 

editing other programs' ASCII files. It 
lacks word-wrap, control codes, and 
other formatting capabilities. The pro
gram wakes up in text-editor mode, how
ever, and to use it as a word processor 
you must either insert some commands 
from the Format menu or read in a file 
containing them. 

I had trouble doing that, which is why 
I'm less than thrilled with the documen
tation. It took me a while to understand 
that using the FileEdit command, and not 
FileRead, is the way to load an existing 
disk file into RAM for further work. File
Read, it turns out, is for merging some
thing from disk with something already in 
RAM; if you use it for an initial load, your 
text might not show up, or it might ap
pear at a funny spot in the RAM buffer. 

There could be exceptions to this, just 
as there are several ways to quit the pro
gram and either preserve or discard any 
changes you've made since loading the 
current file. The Last Word makes it dif
ficult to lose text accidentally, but some
times it's hard just to figure out what's 
going on. 

Bottom-Line Time 
I've devoted a lot of space to alterna

tive ways of entering commands, and 
relatively little to file input/output (1/0) 
problems, because I hope to understand 
the 1/0 better someqay. Again, I think 
the problems are mostly in the docu
mentation: It should be longer, with 
some examples, and perhaps the order 
of topics should be rearranged. For ex
ample. page 7 describes double-clicking 
the mouse as a shortcut to defining the 
start of a text block, but it's not until 
page 11 that you learn that this method 
is only useful in the text-editing mode
not in word processing. That probably 
explains the endless disk-drive sawing I 
ran into after a double-click. 

Computerware has a history of getting 
things right eventually, so I remain op
timistic. The Last Word seems to have 
some of the right stuff and a low price. 
They could have a winner yet.• 

Scott Norman is the manager ofsolid
state science at GTE Laboratories tn 
Waltham, MA. Write to htm at 8 Doris 
Road, Framingham, MA 01701. 

Products Mentioned 

Computerware 
4403 Manchester Ave. 
Suite 102-Box 668 
Encinitas, CA 92024 
The Last Word requires 64K and 
OS-9. It sells for $49.95. 
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Radio Shack has the 

Computer System 


Furniture 
Reg. Separate 
Items 319.80 

Spacious modular worksta

tion is ideal for home or of

fice. Features simulated oak 

finish. Easy to assemble. 

!AlSystem Desk. Twin cable 

management slots for easy 

connections. 

26-1356 ...... . .. 119.95 

!BlStorage Hutch. Mounts 

on system desk. Features 

adjustable "second shelf' 

on either side. 

26-1359 ... .... . .. 59.95 

Half-Width Hutch. (Not 

shown). 26-1374 ... 54.95 

IQJCorner Section. Con

nects system desk and 

printer stand for a conven

ient "work corner:' 

26-1358 .. . .... .. 39.95 

IQJPrinter Stand. With out

put paper catcher and stor

age shelf. 

26-1357 .. . ..... . . 99 .95 


Monitor Pedestal 


1695 

Adjustable platform ro
tates and tilts. Holds all 
Tandy monitors . Color 
and finish match moni
tors. Base: 11x101/4''. 
(26-1369) (26-1367) 

Fanfold Printer Paper 

Compute:~ ..... '\. 
Computer

Papo1·J Paper 

Parts 

Printer Supports 

Elevates printer so fan
fold paper can be placed 
underneath. Use with 
80-column printers. Du
rable crystal polystyrene. 
Easy to assemble . 

Pressure- Sensitive Fanfold / 

-=Computer Paper 

Size Design 
147/ex 11" 1 
 Green bar 
147/ex 11 " 1 
 Greenbar 
147/a x 11 " Greenbar 
147/ex 11 " White 

91/2x 11" Greenbar 
91/2x 11 " Greenbar 
9 1/2x 11 " White 
9 1'2x 11" 20# White 
9112x 11" 20# White 
9 1/2x 11 " 20# White 
9'/2x 11 " White 

Vertical 

No 

No 

No 

No 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Qty. 
500 


1500 

3500 

1500 


1500 

3500 


500 

500 


1250 

2500 


750 


Cat. No 
26-1330 

72-300 


26-1417 

72-303 


72-304 

26-1403 

26-1423 

26-1387 

26-1427 

72-311 

72-305 


Price 
11 .95 

34.95 
69.95 
34.95 

24.95 
49.95 

8.95 
10.95 
24.95 
44 .95 
34.95 

Diskette Storage 


Low ~
1295 

As 

3 1/2''. Holds 30. 
26-1381 .. ...... 12.95 

51/4''. Holds 50. 

26-1362 ... .. .. 14.95 

8''. Holds 50. 

26-4953 .. . ... . . 24.95 


Disk Drive Head 
Cleaning Kits 

Disk Size Cat. No. Each 
*31 '2" 26-419 9.95 
51/4" 26-408 7.95 

8" 26-4957 8.95 

•Single sided only 

Ma~ling La~els 

Low As 

695 


1-Wide. 4t/2" canier. Pkg./1000. 26-1328 ... . ..... 6.95 

1-Wide. 41/2 

11 carrier. Pkg./5000. 72-402 . . . ...... 24.95 

2-Wide. 91/2 11 carrier. Pkg./2000. 72-401 .... .. ... 15.95 

3-Wide. 91/2 

11 canier. Pkg./3000. 72-400 . . . . ..... 16.95 

2-Wide. Dry gum. 9112 11 carrier. Pkg./2400. 26-1456 . .. 9.95 


Items Shown With Optional Computer Components (Not Included). 



------

best ofeverything. 


Perfect for Home, Office or School 

Low-Cost, Compact 

Computer Workcenter 


9995 

• 	Organize Your Computer System With 


This Compact, Efficient Workstation 


• 	Beautifully Designed and Finished 

to ''Fit In" with Other Furniture 


Our beautifully styled, simulated oak finish workcenter 
features a full-width monitor shelf (41 1/2x143 /4

11
), space 

for computer and printer, plus plenty of workspace. This 
easy-to-assemble workcenter comes with adjustable 
glides. (26-1350) 

Data Communications Modem 

DCM 3. 300-bps modem plugs di
rectly into modular phone outlet. 
DB25 and 4-pin DIN connectors. 
Bell 103 compatible, full duplex. 
FCC registered. (26-1178) 

5995 
llad10/haeK 

The Technology Store'" 

A DIVISION OF TANDY CORPORATION 

Certified 
Unformatted 
Diskettes 
• Double Density 

• Manufactured to the 
Highest Standards 

of Excellence 


• Buy in 10-Pack Quantities and Save 

Single Sided Double Sided 

Size Tracks Quantity Cal. No. Price 

3'12'' 
BO 3 26·415 15.95 

BO 10 26·416 44.95 

40 1 26-305 2.19 

51/4 
11 40 3 26-405 5.95 

40 10 26-406 15.95 

B" 
77 3 26·4904 10.95 

77 10 26-4906 34.95 

Circle 75 on Reader Service card. 

Size Tracks Quantity Cal. No. Price 

40 3 26-411 6.95 

40 10 26-412 16.95 

BO 3 26-409 B.95 
511•" 

BO 10 26-410 24 .95 

BO(high 
3 26-421 15.95 

density) 10 26-422 44 .95 

77 3 26-4961 12.95 

B" 77 10 26·4960 39.95..,-Send me an RSC-17 Name---------- I 
Computer Catalog. Address--------

City __________ I 
Radio Shack 

Dept. 87-A-1014 State ____ ZIP ____ • 
300 One Tandy Center 

Fort Worth, Texas 76102 Phone--------

•••••.1 .• 
Prices apply at Radio Shack Computer Centers and participating stores and dealers . 



And now, 

ac~uple ofwords about high-quality 

TRS-80 software at a very low price: 


.•. ·~ 
I ' ·-· 

10£8 



Utilities, tutorials, home and hobby 
applicationsfrom 80 Micro. 

Ifyou've been shopping for soft Grade-A Graphics library. Get a variety of winning pro· 
ware latel y, you've discovered that ... a deluxe Model III graphics edi grams, for a fraction of the cost, with 
new car buyers aren't the only ones Load 80 cassettes or disks.tor that's loaded with options! 
who experience "sticker shock". To order by the month or by theAnd to enjoy your favorite pro

For the price of one commercial gram, all you have to do is "load 80" year, simply complete the coupon 
program, you can fill your gas tank into your computer. It's that simple. and drop it in the mail with pay· 
at least three times. Or treat a friend ment.No keyboarding, no debugging. You 
to dinner. Or buy a year's worth of get complete loading instructions, 
Sunday papers. but should you need assistance, the For Faster Service, callBut with Load 80 software, you can Load 80 and 80 Micro technical edi
spend a lot less and still wind up with tors will be glad to answer your ques ~ 1-800-258-5473 
hundreds of dollars worth of out tions. (In NH, please dial 1-924-9471.)
standing TRS-80 programs every Don't let software sticker prices 
month. stop you from building a top-notch 

On every Load 80 cassette or disk 
(your choice!), you'll get more than a -------------------------------! 
dozen "ready to run" programs IV:eS I want to build an exciting and economical software listed in 80 Micro ... tutorials, utili I.I. f • library with Load 80. Please send me: Ities, games, word-processing, and I 
much more. D I year of Load 80 on disk for $199.97 D This month's Load 80 disk for $21.47 I 

Build a versatile software library, D I )'ear of Load 80 on cassette for $99.97 D This momh's Load 80 cassette for $11 .47 I 
D Check/MO D MC D VISA DAE Iquickly and economically. Past issues 

Ihave included programs such as: I
Card # Exp.Date I 

INovaCale 
Signature 

. . . a full-featured Model 
I/III spreadsheet with all the capabili Name 

ties offered on more expensive com
Addressmercial products. 

City State Zip
Easydata 

Pri ces include 1x~tage and handling. Forcignainnail, plca\C add Sl.90 per item or $25.00 per snbsaiption. US funds drawn on US banks only. 

. . . a 200-record data base manager 
for fast information from your Load 80 • 80 Pine Street• Peterborough, NH 03458 as10 

Model l/III/4. '------------------------------



Circle 416 on Reader Service card. 

WITH ONE OFSAVE A BUNDLE OUR BUNDLES 

We have put together special bundles of software just in time to save you a bundle of money. Didn't you ever wonder why CP/M was so 
popular? The reason is the software availability. All programs (except EP) are for the Model 4/4P and have been optimized to install and run 
without hassle. For example,we have memory-mapped WordStar® and it runs circles around the standard version available elsewhere.We 
also added printer drivers for the Daisywheel II and the DMP-2100. Our CP!M®2.2 is the best around. Read the reviews. You 15.n.Qw the 
programs. You know the prices.This is the years' best value. You owe it to yourself to let these CP/M®programs and thousands of others 
(many in the public domain) start serving your needs. 

ReportStar'" 
CalcStar'" 

Montezuma Micro CP/M"' 
RETAIL VALUE $1699 

Save A Bundle on these books and disks 
Take advantage of our volumediscounts. Buy any three items from this li st and deduct $5 from 
your total order. Buy four. .. deduct $10. Buy five... deduct $15. Buy six...deduct $20 and so on. 
Buy a bunch, save a bundle. Please add $1 each for shipping. Add $5 to orders under $50 for 
handling. 

Delivered 

Works with TR SDOS. NEWDOS-80. 

WordStar® 
Mail Merge® 

SpellStar'" 
Starlndex'" 
DataStar"' 

DO SPLUS and MULTIDO S 
(Model 1,3,4) 

RETA IL VALUE $240 

WordStar® 
Mail Merge'" 

SpellStar'" 
Starlndex '" 
dBASE II"'Delivered 

Bundle 
#4 

$555 
Delivered 


TurboPascal '" 
Montezuma Micro CP/M® 

RETAIL VALUE $1553 


TRS-80 Disk & Other Mysteries. The "How to" book of data 

recovery for the TRS-80 Model I disk operating system. 128 pages. Retai l 

Retail $22.50 Now $18 

Microsoft BASIC Decoded & Other Mysteries. The com

plete guide to Level II and BASIC. 312pages. 

Retai l $29.95 Now $24 

The Custom TRS-80 & Other Mysteries. The completeguide 

to customizing TRS-80 Hardware and Sof1ware. 336 pages. 

Retail $29.95 Now $24 

BASIC Faster & Better & Other Mysteries. The complete 

guide to BASIC programming tricks and techniques. 290 pages. 

Retail $29.95 Now $24 

BASIC Faster & Better Library Disk. Contains 121 functions. 

subroutines and user routines. Search merge, compare and listing routines 

plus array handlers. BASIC overlays and video drivers. 

Retai l $19.95 Now $16 

BASIC Faster & Better Demonstration Disk. Contains 32 

demos of the Library Disk contents above. 

Retail $19.95 Now $24 

BASIC Disk f/ O Faster & Better & Other Mysteries. 

Programming tips and techniques to store/retrieve data from disk. 432 

pages. Retail $29.95 Now $24 

BASIC Disk 1/0 Faster & Better Demonstration Disk. All 

ol the major demo programs and library of disk 1/0 subroutinesin25 BASIC 

programs Random, Indexed Sequential and TREESAM file handlers 

included. Retail $29.95 Now $24 

Machine Language Disk 1/ 0 & Other Mysteries . Aguide to 

machine language disk 1/0 for the TRS-80. 288 pages. 

Retai l $29.95 Now $24 

TRSDOS 2 .3 Decoded & Other Mysteries . Detailed explana

tion of the Model I disk operating system. 298 pages 

Retail $29.95 Now $24 

How To Do It On The TRS-80. A complete applica tions guide to 

the TRS-80 Model I. II . Ill . 100. and Color Computer. 352 pages 

Retail $29.95 Now $24 

The Custom Apple & Other Mysteries. Who cares? 
Retail $29.95 Now $1 g 
Due 10 !he natu1e ol this business. !hefe are NO REFUNDS on software We accepl 
American Ellf)ress. MasterCard.Visa ard COO Yrur ca1d is rot charged until we Sh1pyoor crdef 
Personal ard company checks are accepled w1 lhoot delay {caN IOI details) Oellve1ed p-ices are 
for !he lower nghtroosl 48 States only Pnces and spec1hcatons subfect to dlangewltho.JI notice 

M1cr0Pro International Corporation: CP/Mii belorgs to 01g1tal Research Inc.. dBASE 11 1 belongs 10 AShlon -Tale Inc AU !he Pencils"' 
c. 1984 bi Montezuma Micro Word'star', SpellS1ar· . Starlrdex"' . Ma1IMerge~ . OataStar ·· . P.eportS!a1 ·· and CalcS lar"· belorg 10 

11 yoo don't uOOerstand any ol this. 1ust give us acan and we will lake the time to explain 11unlll 
beforg to Michael Shrayef TurOO Pascar· belorgs to Berland lntefnatKlnal · ·1ru 00 F1rst-t1mers are always welcome here 

tM>RTEZUt6A. aoo:s21:0341 
... ICRO ~~~~~g~~: Hangar#B r~-IF[ 800-442-1310 
~ PO Box 32027 TheTOOFreehnes11re l0< 0<de<sonly 

Dallas Texas 75232 "WE KEEP YO U RUNNING " SpeohcaoonsSUllfee1 1oc:l\6'1gewrthoutnohce 
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t; ircle 410 on Header !;ervrce card. 

HTEZUMA 
lt.ICRO 

P.O. Box 2169 
Camp Verde (Lizard Flats) 
Arizona 86322 

WE KEEP YOU RUNNING 

MONTE SEES THE LIGHT!!! 
After much thought and deliberation our founder, Monte Zuma, has 
decided (admitted) the future lies with MS-DOS and the Model 4/P/D 
using Montezuma CP/M. Consequently, from this time forward , our 
efforts will be directed toward Model 3/4 hardware, CP/M and MS
DOS. Thanks to all of you who have placed your confidence in us in the 
past. We invite you to join with us as we journey into the next genera
tion . We offer a wide range of products for both MS-DOS and CP/M. 
Should you need an item not listed just ask about it. We have much 
more than can be shown here. Our friendly staff and near-perfect 
service is just a toll-free call away. 

MS-DOS BUSINESS 
SOFTWARE 

Accounting Partner I ............. $ 27g 
Accounting Partner II . . . . .... 699 
Borland Turbo Lightning .. 53 
BPI AP/AR/GUPayroll . . . ... 319 
BPI Inventory . . . . . . . . . . . . . . . . • . . . 477 
DAG Easy Accounting ..... 49 
DAG Easy Payroll .. 49 
dBase Ill Plus . . . . . . .... . . . .•.... 379 
Framework II . 469 
Lotus 1-2-3, Use Twin .. ... 79 
Microsoft Multiplan ... 127 
Microsoft Word .. 249 
MultiMate . . . . .... 239 
PFS:File . . . . . . . . . • . . . . . 88 
PFS:Graph . . . . . . ... 88 
PFS:Report .. ...... . .. . . •. ... ..... 79 
PFS:Write . . . . . . ....... 88 
R:Base 5000 1.01 . 379 
R:Base Extended Report Writer ...... 85 
Reflex: The Analyst . . . . . 53 
Sidekick, non-protected ....... 49 
Superkey . . . . 37 
Twin, 1-2-3 Clone . . . . 79 
V P Planner ......... . ...... 56 
Word Perfect 4.1 . 239 
WordStar 2000 Plus 1.01 .. 299 
WordStar 3.31 . . . 189 

MS-DOS 
RECREATIONAL 

SOFTWARE 
F-15 Strike Eagle .. 
Gato ....... . 
Hitchikers Guide to the Galaxy 
Jet ... 
Kings Quest ..... 
Microsoft Flight Simulator .. 
Sargon Ill . 
Wizardry . 
Zorkl .. 

..... $ 23 
. 23 
. 25 

.. 35 
. 32 
.32 
. 32 
.38 
. 25 

MS-DOS 
HOME SOFTWARE 

Bank Street Writer 
Dollars and $ence 
Micro Cookbook . 
Managing Your Money .. 
Newsroom ..... .. . . . 
Print Shop 
Print SHop Graphics Library . 

CABLES 

. . . $ 51 
.... 11 5 

.29 
. 113 
. 30 
. 38 

.. 22 

TRS-80 Printer cable 26-1401 ... $ 89 
IBM Parallel Printer Cable 6' . . .. 15 
IBM Parallel Printer Cable 1O' ...... . . 22 
Keyboard Extender Cable, 6 ' ... 10 
TIL Monitor Extender Cable 6' ... 10 
Standard 25 pin RS232 Cable 10' .... 20 
Gender Changer. Specify M/ M or F/F .. 9 
Printer A/B Switch Box Cable 6' . 20 

MS-DOS EDUCATIONAL 
SOFTWARE 

Mastertype .. 
Math Blaster 
Mind Prober 
Spell It! ........... . . 
Typing Tutor Ill 
Word Attack ........... . . 

MS-DOS 

...... $26 
.... 29 

. 30 
. .. 29 

..... 32 
. . 29 

SYSTEMS - UTILITIES - LANGUAGES 

Bourbaki "1 Dir" 
Crosstalk XVI . 
Microsoft Windows 

.. $ 59 
....... "99 

Microsoft Quick BASIC Complier 
"63 

.. .. 69 
. 55 

........ 39 
Norton Utilities 
Sideways . 
Smartcom ll .. 
Superkey 

............... .. 88 
... 39 

.. ". " .. " .. "39Turbo Editor Toolbox 
Turbo Gameworks . 
Turbo Graphics Toolbox 

. 39 
"30 
"39Turbo Pascal .. 

Turbo Tutor . ............. 19 

RODENTS 
Microsoft Parallel w/PC Paint ..... $ 129 
Microsoft Serial w/PC Paint ........ 139 
Mouse Systems Mouse w/PC Paint . 139 
Willard/Ben Combo w/Friends .... CALL 

ADD-ON MEMORY 
& UPGRADES 

16K RAM, 200nsec, 8 chips ........ $ 9 
64K RAM, 150/200nsec, 8 chips ..... 16 
Model 4 128K RAM kit w/PAL chip .. 26 
64K RAM Upgrade set of 9 chips .. 18 
256K RAM Upgrade set of 9 chips . 39 
8087 Numeric coprocessor, std . . 119 
8087 Numeric coprocessor, fast .... 149 
80287 Numeric coprocessor, std . ... 179 
80287 Numeric coprocessor, fast . 399 
NEC V20 Wonder Chip, 5mHz ....... 13 
NEC V20 Wonder Chip, 8mHz . 23 
Model 1 RS-232 Kit complete ...... . 89 
Model 3/4 RS-232 Kit complete .. . 69 
Model 3/4 Internal Drive Kit .. 169 

MODEMS 
Anchor Signalman 1200 external . $ 279 
Anchor Signalman 2400 external .... 415 
Anchor 1200 int w/software .... 199 
Anchor 2400 int w/software .. ·.. 335 
Hayes 300 external . . . 149 
Hayes 1200 external . . 399 
Hayes 1200B internal w/SCom .. 369 
Hayes 2400 external .. 599 
Hayes 2400B internal w/SCom .... . 569 

CALL TOLL-FREE 

FREE SHIPPING! * 
* (For orders over $100) 

ACCESSORIES 
Sony 5" 2DD disks, box of 10 ...... $ 13 
Our own 5" 2DD disks, bag of 10 .. .. . 9 
Flipsort, holds 50 5" disketts . ....... 15 
Tilt and Swivel Monitor Stand ....... . 19 
Vert CPU Stand PC/XT/CLONE . ..... 25 
2-posit ion Printer Switch . . .. 49 
2-position RS-232 Switch .. . 49 
Standby Power Supply. 300 Watt 
output for 20 minutes . . .. 249 

CP/M SOFTWARE 
WordStar 3.3 ...... . $ 250 
WordStar Professional ..... 450 
ReportStar .. 150 
DataStar . . . . . . . . . . . . . . . . .. . 175 
CalcStar .......... . . ... . .. . ... .. . . 95 
Multiplan ............. . 159 
Supercalc II . . . . . • . . . . .. . . 199 
Turbo Pascal ... .. . . . . • . •..... 45 
Turbo Tutor . . . . .. 23 
Turbo Editor Toolbox . . . . .. . . 45 
Turbo Holiday Pak . . . . . ... 99 
Pickles & Trout CP/M Mod 2, 12, 16 . 180 
All of the above CPIM software is available in 
various 5· 114" formats as well as 8" stan
dard CPIM format. Please specify format 
and include $10 per disk additional. 

IBM - CLONE - MS-DOS 
BOOKS & MANUALS 

IBM BASIC Faster & Better .... $ 22 
IBM BASIC Disk for above . . ........ 16 
IBM BASIC Manual 3rd Ed ... 19 
Running MS-DOS 2nd Ed . . .. • ..... 17 
Using 1-2-3 Release 2 . . . . . 14 
Using Wordperfect 4.1 . . . . 13 
Using Displaywrite 3.0 . . . . .. . . 13 
PC-DOS Performance Guide . 14 
Norton Programmer's Guide .... . .... 15 
1-2 -3 Tricks, Tips, Traps . . . . . . .. . 13 
1-2-3 Macro Library . . ..... ... 15 

See opposite page for more books. 

TRS-80 BOOKS 
& SOFTWARE 

Modem 80 M1 /3 Com Progam .... . $ 33 
Trackcess. M3. Orig Copy Progam ... 19 
Super Utility Plus 3.2 M1 /3/4 . .... .. 49 
Super Utility Plus M4-4P only ... .. .. 49 
SuperCROSS/XT Specify M1/3/4 .. . . 79 
Convert 3 to PC M3 BASIC to PC .. . 119 
Convert 4 to PC M4 BASIC to PC ... 119 
TRS-80 Beginners Guide . . 13 
Using Super Utility Plus . . . . ... 16 
TRS-80 M4/4P Technical Manual . 33 
TRS-80 M1000 Technical Manual .... 25 
Using Super Utility Plus 3.x .. . ...... 16 

See opposite page for more books. 

BUY FROM US RIGHT NOW! 
(Please read the fine print first) 

Our inventory is so large it can not be listed 
completely. Please call us if you do not see 
what you want. Chances are we have ii or 
can get it right away. Because of the time 
lag in magazine advertising our prices are 
subject to change without notice. Our 
prices are for mail order only. We are only 
human so we decline responsibility for 
typogrphical errors . We welcome your 
company and/or personal checks. We use 
TeleCheck. Please follow these simple 
rules so your order wi ll not be delayed. The 
check must be drawn on a US or Canadian 
bank and be payable in US Dollars. Your 
check must be bank printed and contain 
your street address (not PO Box or APO/ 
FPO) and telephone number. The sig
nature must exactl y match the name 
printed on the check. That 's all there is to it. 
We also accept American Express, Mas
terCard, Visa, Cashier's Checks, elac
tronic funds transfer and we ship COD. 
COD's and motor freight shipments may 
require a deposit. Some special items may 
require a deposit. ALL COD's require cash 
on delivery. Company and/or personal 
checks can NOT be accepted in payment 
of COD shipments. Your credit card is not 
charged until we ship your order. Ground 
shipping charges are included on all 
orders over $100. Add $10 handling plus 
shipping to all orders under $100. We do 
not collect State Sales Tax on orders 
shipped outside of Texas. Orders placed 
by 5PM will be shipped the next day if 
stock is on hand. Your order will leave 
before we go home. The responsibility of 
suitability of software rests with the pur
chaser. Due to the nature of the business 
and product there are NO REFUNDS ON 
SOFTWARE. Please do not buy software 
from us if you are not sure ii will work for 
you. SOFTWARE JS NOT RETURNABLE. 
Software support is provided by the man
ufacturer. We will PROVIDE A REPLACE
MENT ONLY if your disk is defective if you 
notify us within 30 days after delivery of 
your merchandise. Please call us for help 
and instructions should you have a prob
lem. 

WARRANTY 
All items ca rry the manufacturers' war
ranty and any problem in service wi ll be 
handled by his service organization . We 
will be happy to mail you a copy of the 
warranty on request. 

CALL TOL l FREE FROM ANYWHERE IN THE USA 

800-527-0347 
800-442-1310 
~l-·· ]f~lL-.:-~ ll..~..:!J "··- 11 
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\VAY PAY MORE... 

·When you can own for MUCH LESS! 


Enjoy year round Sale 
prices with credit card 
convenience or special 
discount prices for Cash 
Purchases. 

Same day processing for 
speedy delivery 

Special 30 day return 
policy. 

FULL CATALOG 
SELECTION 

Customer 

Service 

9 AM 


to 

5 PM 

Texas 
time 



NEW PRODUCTS I compiled by Ryan Davis-Wright 

MS-DOS 

Faster Floppies 

The Pelican 3.3 from Pacific 
· Micro Systems is a mass-stor

age system incorporating the 
Kodak 3.3-megabyte (MB) 
half-height drive in an anod
ized-alum inum housing . 
Packing 2. 78MB of formatted 
data onto 5.25-inch disks, the 
system includes a half-slot 
controller card with cache 
software to decrease data-ac
cess time. 

The Kodak drive uses a pro
prietary head-positioning 
system to record 192 tracks 
per inch, compared to 48 
tracks per inch with conven
tional floppies. The Pelican 
can also read conventional 
single- or double-sided disks. 

The Pelican operates with 
the IBM PC and IBM-compat
ible computers running DOS 
2.0 or later. The price is $695, 
with a one-year warranty. A 
package of five Kodak high
density disks (13.9MB of stor
age) is $65. 

For more information, con
tact Pacific Micro Systems Inc., 
160 Gate 5 Road, Sausalito, 
CA 94965, 415-331-2525. 
Circle 586 on Reader Service card. 

Calling All Writers 
Simon & Schuster Software 

announces Webster's New 
World Writer, a .word proces
sor designed specifically for 
writers. It incorporates Web
ster's New World Spelling 
Checker and Webster's New 
World On-Line Thesaurus 
with over 120,000 synonyms 
and phrases. 

The word processer re
quires no special codes and 
commands. Its format op
tions allow you to insert head
ings, subheads, and page 
numbers on any page: draw 
tables or boxes around your 
copy; and adjust margins. 
Text displays on screen ex
actly as itwill appear on paper. 

The software package in-

The Pelican 3.3 packs 2. 78MB ofdata on a 5.25-inch disk. 

eludes The Writer's Guide, 
which suggests ways to pre
pare book-length manu
scripts, scripts, poetry, 
speeches, press releases, busi
ness correspondence, re
sumes, cover letters, and form 
documents, such as contracts. 

Webster's New World 
Writer runs on the IBM PC/ 
XT/AT and compatible sys
tems with 256K, two double
sided disk drives (or one dou
ble-sided disk drive and one 
fixed disk drive), and an 80
column color or monochrome 
display. It retails for $150. For 
more information, contact Si
mon & Schuster Software, Si
mon & Schuster General Ref
erence Group, One Gulf and 
Western Plaza, New York, NY 
10023, 212-333-5800. 
Circle 581 on Reader Service card. 

On an Upward Track 
MicroHelp Inc. has released 

version 3 . 1 of The Inside 
Track, a package ofadvanced 
programmer's utilities for PC
DOS and MS-DOS computers. 
The package consists of more 
than 80 program files, a 
user's manual, and a refer
ence sheet with memory map 
and summary of PC-DOS 
BIOS calls. 

Version 3.1 provides sup

port for DOS 3.1, 80286 ma
chines, QuickBasic, and IBM's 
BASCOM 2. The new version 
includes features that show 
how to exceed the 64K data 
limit in high-level languages 
(including Basic), how to read 
characters from the screen, 
and how to create windows. 

The new version also has 
updated functions for faster 
on-screen data displays, 
faster file reads and writes, 
faster loading of large pro
grams, and faster reads and 
changes to the current direc
tory. Other utilities are in
cluded for controlling the key
board, copying memory from 
one location to another, limit
ing the amount of memory 
used by compiled Basic pro
grams, using DOS and BIOS 
function calls in Basic and 
other high-level languages, 
and rebooting the computer. 

The package requires a 
minimum of 64K RAM, any 
version of PC-DOS or MS
DOS, one disk drive (320K), 
and an 80-column monitor. 
Many of the utilities require 
DOS 2 .0 or later and 128K 
RAM. The price of the pack
age is $65, plus shipping and 
handling charges ($3 per or
der for UPS deliveries in the 
United States; $5 per order 

for UPS deliveries in Canada; 
and $18 per .package for de
liveries to other countries). 

The reference sheet with 
memory map and IBM BIOS 
calls is available separately at 
no cost. To order, send $3 to 
cover shipping and handling. 

For more information, con
tact MicroHelp Inc., 2220 
Carlyle Drive, Marietta, GA 
30062, 800-922-3383 or 404
973-9272 in Georgia. 
Circle 582 on Reader Service card. 

Want to C Better? 
Phoenix Computer Prod

ucts Corp. introduces PforCe, 
a library of object-oriented 
functions and subsystems for 
the C programming lan
guage. The functions are fully 
integrated, debugged, and 
ready to use. 

High-level functions allow 
users to manipulate win
dows, screens of fields, 
menus, and data bases for 
faster and more economical 
programming. Low-level 
functions give programmers 
complete hardware control 
and defaults that can be 
changed at will. PforCe also 
includes a data-base system 
with demand paging, B-trees 
for storing access and index 
data, a complete windowing 
system, interrupt-driven 
communications, and back
ground tasks. The package 
includes source code for all 
functions and utilities. 

PforCe costs $395 . For 
more information, contact 
Phoenix Computer Products 
Corp., 320 Norwood Park 
South, Norwood, MA 02062, 
617-762-5030. 
Circle 583 on Reader Service card. 

Scientific Plots 
Sigma-Plot. a new graphics 

package from Jandel Scien
tific, produces publication
quality scientific graphs and 
charts. It is designed to run 
on IBM and compatible com
puters with a Hewlett-Pack
ard or compatible plotter. 
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NEW PRODUCTS 

Sigma-Plot lets you create Easy Does It Pro International Corp. , 33 lator, BASTOC. Version 2.0 
scatter, line, histogram, bar, Easy Extra is a word-pro- San Pablo Ave., San Rafael, optimizes the C-language 
and grouped bar charts with cessing and mailing system CA 94903, 415-499-1200. output of the translator, per
one- or two-way standard de designed for novice computer Circle 585 on Reader Service card. mitting dramatic reductions 
viation, standard error of the 
mean, and 95 or 99 percent 

users . Offered by MicroPro. 
the package consists of a new Hard-Drive Kit 

in execution time. 
BASTOC analyzes the use 

confidence-interval error version (1.5) of that compa- J&M Systems is offertng a of numertc vartables to deter-
bars. Other features include ny's Easy word processor and lOMB hard-drive kit for the mine which floating-point 
log-log scales, semi-log EasyMail. a data-base appli- Tandy 1000. It consists of a vartables can be .replaced by 
scales, independent x-y plot- cation with mailing-list man lOMB Winchester drtve, con- integer variables. Replace-
ting, linear regression, cubic agement functions. troller, cables, mounting ment can be done either au
spline-curve fitting, and un- The program is completely hardware, and manual. tomatically or interactively. 
limited dataset size. menu driven with context- All components mount in- In addition to its use as a 

Sigma-Plot uses on-screen sensitive, on-line help. Lotus temally, with the drtve in the conversion aid, BASTOC can 
menus. which you can oper 1-2-3 and Symphony users second floppy-drtve position. serve as a conventional Basic 
ate from the keyboard or by can incorporate all or part The system has low power compiler. It includes a Basic 
using the cursor of various of any spreadsheet in an consumption, which means compiler program , which 
digitizers. You can input data Easy Extra document with no the Tandy power supply can uses BASTOC as a preproces
from the keyboard; from files conversion, alteration, or power all system components. sor to the C compiler. 
of such programs as Lotus's reformatting. The Tandy 1000 hard-drtve Binary versions are avail
1-2-3, Symphony, dBase II The new version of the kit costs $495. It requires IBM able for the IBM PC and com-
and dBase III; or from files of Easy word processor features PC-DOS 2.1 or later. Contact patible systems, as well as for 
Jandel's Sigma-Scan mea improved speed in moving J&M Systems Ltd., 15100-A the Radio Shack Model 16. 
surement system. through a document durtng Central SE, Albuquerque, Any system supporting a 

The package prtce is $350. editing. MicroPro also ex- NM 87132, 505-292-4182. standard C compiler is a po-
For more information, contact panded the program's spell- Circle 587 on Reader Service card. tential host. 
Jandel Scientific, 2656 Brtdge
way, Sausalito, CA 94965, 
800-874-1888. (Residents of 

ing-corrector dictionary to 
87,000 words and recoded it 
for faster operation. 

Basic-to-C 
Translations 

BASTOC costs $495. For 
more information, contact 
JMI Software Consultants 

California, Alaska, and Can- Easy Extra retails for $149. JMI Software Consultants Inc.. Box 481, Sprtng House, 
ada call 415-331-3022.) The stand-alone word proces- Inc. has introduced a new PA 19477, 215-628-0846. 
Circle 584 on Reader Service card. sor costs $99. Contact Micro- version of its Basic-to-C trans- Circle 588 on Reader Service card. 

Circle 437 on Reader Service card. 

Ci rcle 114 on Reader Service card. 

•1111111101a1TAL \7l)IOn11111111•
I NEW FOR TANDY 1000/IZOO COMPUTERS • 

I COMPUTEREYES'M I 
VIDEO IMAGES ON YOUR COMPUTERI I

Fin ally - an inexpensive way to capture real·world images on your computer's 

graphics display/ COMPUTEREYES'" irnerfaces to any standard video source 

(video camera. VCR, etc.J to capture images for use with graphics programs, desk·I 

I
mp publishing, picture databases. entertainmenc. etc. Hundreds o f applications! I 
COMPUTEREYES" features include: 1111.·· 

•Half-card size 

• Simple, menu-driven software con
trol of all funaions-capwre rou
tines, brightness and contrast 

adjustments, disk access 


• Keyboard-controlled video switch

ing co allow previewing the video 

source on the computer monitor. 


• Works with standard CGA or EGA 

graphics capabilities - no addition

al boards needed 


• Images compatible with almost all ONLY $249.95 
graphics handling programs 

• Available as a complete system in

cluding quality video camera 


Available for: 

• TANDY and IBM PC compatibles 


See your dealer or o rder direct. Mass. 
 • Apple II. II+ , lie and lie 


residents add 5% sales tax. Mastercard, 
 • Commodore 641128 


Visa accepted. To o rder, or for more 
 • A tari 800/BOOXLI I30XE 


information, write or call : 
 Consult factory for pricing. 

DIGITAL VISION, INC. 
14 Oak Street - Suite 2 Nttdham, MA02192 f6 171444·9040, 449-7160 
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GOLF 
All programs & 
3 courses on 
two diskettes! 
Skill/knowledge 
Wind-Trees-Traps 
Water-Slopes & 
More. Hours of 
FUN for everyone. 
1 to 4 players-

Model 4 
GOLF $34.50 
BASEBALL 29.50 
ARCADE 45-00 

Model 3/4 
CASINO S22. 50 
FOOTBALL 29.50 
STALAG-12 22.50 

GOLF TOURNAMENT FEB 15 - MAR 10 
PRIZES - GOLF CLUBS ~ GOLF BALLS 
SEND FOR DETAILS - WATCH OUR AD 

~ and~ 

P 0 BOX 394 
NOTTINGHAM, PA 19362 

24 hour PHONE 
(215) 932-5395 



NEW PRODUCTS 


Xidex Corp. 's diagnostic software package, The Investi
gator, performs seven disk-drive performance tests. 

Circle 534 on Reader Service card. 

Library of Science 
The BasicA Science & 

Graphics Handbook from 
Simplication UnLtd . is a li
brary of over 40 programs for 
students and professionals in 
the fields of mathematics. 
physics, and engineering. 
Programs are divided into 
four subject areas: graphics 
techniques, imaging and 
transformations, probability 
and statistics, and matrix 
and vector operations. 

The programs are unpro
tected source code, which 
can run as presented or be in
corporated as modules or 
subroutines in custom pro
grams. The library includes a 
reference manual. 

The price of the handbook 
is $60. For more information, 
write to Simplication UnLtd., 
P.O. Box 654, Menlo Park, CA 
94026. 
Circle 589 on Reader Service card. 

Test Drives 
The Investigator, a new di

agnostic software package 
available from Xidex Corp.. 

can test disk-drive perfor
mance of over 20 IBM PC-
compatible computers. Com
bining both the program and 
test tracks on one disk, it is 
designed for easy use and 
speedy analyses. 

The Investigator prompts 
you through its setup proce
dure and then performs 
seven tests of the disk drive in 
approximately a minute. The 
program tests for read/write 
accuracy. spindle ·speed, 
static head alignment, timing 
of the index data, azimuth 
head rotation, hysteresis (dy
namic head alignment}, and 
disk centering. 

A printout of the results 
can be produced with a single 
command. Users receive a 
pass/fail report or can re
quest a more detailed analy
sis that provides exact nu
merical results. 

The package retails for un
der $35. For more informa
tion, contact Xidex Corp., 
P.O. Box 58053, Santa Clara, 
CA 95050, 408-988-3472. 
Circle 593 on Reader Service card. 

J~ Mail-Order Electronics• Worldwide • Since 1974 

TRS-80 MODEL 100 


~PURPLE 
f/MlcoMPUTING 

Easy to install module plugs right into the 
socket increasing memory in 8K incre
ments. Three modules will increase your 
memory to its full capacity. Complete with 
module & documentation for installation. 

M1008K (TRS-80 Model 100 Expansion) .... $24.95 ea. or 3/$59.95 

TANDY200 
Easy to install module plugs right into the socket increasing memory in 24K 
increments. Complete with module and documentation for installation. 
M200R (Tandy 200 Expansion) ..•...... $74.95 ea. or 2/$129.95 

TRS-80 MODEL I AND Ill 
Model I: 16K equipped with Expansion Interface can be expanded to 48K with 
2 Kits. Model ID: Can be expanded from 16K to 48K using 2 Kits. Each Kit will 
expand computer by 16K increments (8 ea. 16K RAMs). Documentation incl. 
TRS-16K3 200ns (Model Ill)....................... $5.95 
TRS-16K4 250ns (Model I)........................ $5.49 

TRS-80 MODEL 4 4P 
Easy to install Kits come complete with: TRS-64K-2 (8 each 4164N-20 

(200ns) 64K Dynamic RAMs) ; TRS-64K-2PAL (8 each 4164's plus PAL chip) 

and documentation for conversion. 

TRS-64K-2 Expands Model 4 from 16K-64K or 


Model 4P from 64K-128K ............... $11.95 

TRS-64K-2PAL Expands Model 4 from 64~128K• • ........ $29.95 


TRS-80 COLOR AND COLOR II 
Easy to install Kit comes complete with 8 each 4164N-20 (200ns) 64K Dynamic 
RAMs and documentation for conversion. Converts TRS-80 Color Computers 
with D. E. ET, F and NC circuit boards to 32K. Also converts TRS-80 Color 
Computer II to 64K. Flex DOS or OS-9 required to utilize full 64K RAM on 
all computers. 
TRS-64~2.........•....•.... . •......... . ....... $11 .95 
TRS-CoCo (New Models Only - Includes two 50464's (41464) $ 

and documentauon for conversion). . . . . . . . . . . . 12.49 

TANDY 1000 OWNERS!! 

NEW! 
ZlJC:l{l:l~l~OAl~I) Expansion Memory 

Half Card and 
Clock/Calendar for 

the Tandy 1000 
The Zuckerboard Expansion Memory Board 
allows you to expand the memory of your 
Tandy 1000 (128K System) as much as 640K. 
256K DRAM chips increase your computer's 
memory by either 256K or 512K. bringing 
your total system memory up to either 384K 

or 640K. The memory board also includes a DMA controller chip. Optional 
clock/calendar plugs directly onto the memory board. Manual included. 

TAN-Clock Clock/Calendar Option (only)••••• $ 39.95 
TAN-EM256K Includes 256K RAM•••••••••••• $ 99.95 
TAN-EM512K Includes 512K RAM•••••••••••• $139.95 

NEW! MULTIFUNCTION BOARD NEW! 

with Clock Calendar, RS232 Port and 


RAM Disk Printer Spooler for Tandy 1000 

MTAN-256K Includes 256K RAM.... . ....... . .... $199.95 

MTAN-512K Includes 512K RAM........... . ..... $239.95 


$20.00 Minimum Order - U.S. Funds Only Spec Sheets - 30¢ each 
California Residents Add 60/o or 61/20/o Sales Tax Send $1.00 Postage for your 
Shipping - Add 50/o plus $1 .50 Insurance FREE 1986 JAMECO CATALOG 
Send S.A.S.E. for Quarterly Sales Ryer/ Prices Subject to Change 

© 1986 1355 SHOREWAY ROAD, BELMONT, CA 94002 Jameco
10/86 Phone Orders Welcome (415) 592-8097 Telex: 176043 Electronics 
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Circle 86 on Reader Service card. 

MODEL Ill 

TRS-80 MODEL 111 

TRS-80 Model 4 

AS -232 SERIAL INTERFACE 

MODIFICATION KIT 

MODEL4 

Slale ol the ar1lechnology1n board design. our direct replacement ot Radio Shack's• 
inlernal RS·232 board, mounts 1ns1de lhe Model Ill or 4 on the e111strng brackets. All 
cables. screws and complete mounhng mstruct1ons are included Non-technica l 
people will l1nd !hat 1nstallat1on is quick. s1ra1ghl forward and simple requiring less 
than 15 minutes to complete 

Total compatab1lity with Radio Shack~ and all existing software is maintained 
Software programmable baud rate s from 50 to 19.200 baud are supported along with 
programmable word length. stop bit s. and pari ty May be ut ili zed 1n either ha lf of lu ll 
duplex opera tion 

J8J1 SOUTH HAMPTON RD L8J 1 
DALLAS TEXAS 7SZ32 
214/1~1332 

Outatanding Velue 
Al 

Only 

Guaranteed One Full Year 
Dealer lnQulfles invr /ed 

PIN.. IO<Wlrd peyment by I cashier's 
checll or money order. 
Visa or Mastercharge also accepted. 

Add $3.00 shipping & handling 
(Foreign orders quoled on request) 

Circ le 46 on Reader Service card . 

TRS80 • CP/M ·MS-DOS· CoCo! 
Hypercross 3.0 - The Third Generation in File Transfer. 

Using HYPERCROSS 3 you can COPY liles between TRS-80 disks and those from many 
CPIM and IBM-PC type computers on your own TRS -80 model I. Il l. 414P or Max-80. ll you 
have access to more than one kind of computer. or you are changing to a new machine 
then you need HYPERCROSS lo transfer your lexl liles. BASIC. FORTRAN PASCAL or C 
programs. Viscalc files . general ledger and accounting fil es. data bases and even binary 
files . You can FORMAT alien disks. read their directories .copy fil es to and from th em.even 
copy directly from one alien disk to another. 
Formals supported: IBM -PC and MS-DOS compatibles in clude DOS 1.1. 2.0-3.2 Tandy 
2000. single and double sided. 3.5 and 5 inch. CP I M lrom Aardvark 10 Zorba. including all 
popular TASSO forma ts such as Holmes. Montezuma. and Omikron . TRS-80 Color 
Computer format also supported. 
Hypercross converts Basic files Now Hypercross includes a feature to automa ti ca ll y 
change the tokens in a TRS-80 file to th e correct format for CPI Mor MSDOS.As you copy, 
Hypercross automatica lly converts the Basic fi les. putting in spaces. changing PRINT @. 
correcting syntax errors and fl agg ing parts needing manual modi fi ca tion . 
Tried and Tested in 1OOOs of installations world wide. by Industry. Universities. Govern 
ment Institutions and ni ce TRS-80 owners everywhere. Prices include disk. manual. and 
shipping . Upgrades from any -Version of Hypercross or SuperCross for old disk + $5 + price 
di fference ($15 min). 
Hypercross 2.0 lor Coco format (No Basic convert) . . .. . ... . . .. ........ . . $49.95 ppd 
Hypercross 3.0 CPIM 40 single sided CPIM lormals .... .. ........... ... $54.95 ppd 
Hypercross 3.0 PC with popular MSDOS formats . . . . . . . . . . . . . . . . ... . $54.95 ppd 
Hypercross XT/3.0 wilh 90 CPI M and PC lormats .... $89.95 ppd 
Hypercross XT13.0-Plus. Now wilh 220 formals in c CoCo .. $129.95 ppd 
Specify TRS-80 Model I (needs doubler), Ill , 414P or MAX-80. 
Dual model versions e.g. Mod 314 on one disk add $10 extra. 

Amazing HYPERZAP 3.2G Disk Magic! 
Do you wan t to back up your precious copy of Copycat 3. or SU. Do you want to lix or modi fy 
a disk - if so th en you need HYPERZAP! On the market for 3 yea rs. HYPERZAP is more than 
just another disk copying program - it is the program for analyzing . copying. repairing. 
crea ting fl oppy disks of all kinds. It works with TRS -80 formats as well as many others such 
as CP / M, PC. CoCo etc. Designed to hand le mixed densi ty sectors on any track in any 
sequence. Many features for reading. writing. edi ting track and sec tor da ta. Hyperzap is the 
toot tha t lets you be in charge. Make your own self booting disks. Take your own CMD fil e 
and turn it into a dual booting Mod I/ Ill / IV disk. Autopilot mode allows learns. saves and 
repeats procedures. Disk comes with fascinating examples. Use Hyperzap as a learning 
tool - find out how things are done! 

HYPERZAP 3.2G - nolhing else even comes close! ................... $49.95 ppd 


Arranger II Disk Index System 
World's finest TASSO disk ca taloging system . Now you can find that fil e when you want ii. 
Arranger wi ll CATALOG. SORT an d FIND uplo 11000 liles fasl! Runs on any Model I. Ill or IV 
and automatica lly recognizes any DOS even double sided. 
Arranger II from Triple D - highly recommended $52.95 ppd 

•• 

Xenocopy II for the PC! 


Read and write up to 275 different formats on your IBM PC or compatible. Includes CP / M. 

CoCo. UCSD Pascal. NECDOS. Atari ST. etc $79.95 plus SJ.DO shipping 


HYPERSOFT 
PO Box 51 155. Raleigh. NC 27609 _···_· _! VISA 
(919) 847-4779 8 am-11 pm EST 

NEW PRODUCTS 


The CP/M Solution 
Accelerate 8/16 is a combi

nation hardware and soft
ware package that lets you 
read CP/M disks and run CP/M 
software on MS-DOS ma
chines. Copublished by Inter
secting Concepts Inc. and 
The Software Toolworks, the 
package incorporates the 
NEC V20 processor; Media 
Master, a disk-to-disk conver
sion program; and ACCEL, 
an 8-bit CP/M emulation pro
gram for MS-DOS. 

The V20 processor is a 
plug-in chip that replaces the 
8088 processor in most MS
DOS computers, allowing 
them to run both 16- and 8
bit code. The ACCEL soft
ware uses the 8080 mode of 
the NEC V20 processor to em
ulate CP/M software at an 
equivalent processor speed of 
approximately 3 megahertz. 
ForZ80CP/Mprograms, which 
the NEC chip does not cur
rently support, ACCEL pro
vides a special software-only 
Z80 CP/M emulation mode. 

Accelerate 8/16 requires a 
minimum of l 92K RAM . 
Owners of 8086-based com
puters can purchase the NEC 
V30 chip (an 8086 replace
ment) separately. The pack
age is compatible with all 
popular CP/M computers and 
is capable of running most 
CP/M software. 

The package retails for 
$99.95 and is not copy pro
tected. Intersecting Concepts 
and The Software Toolworks 
also copublish Media Master 
Plus, a $59.95 software-only 
solution to the problem ofcon
verting 8-bit CP/M programs 
for 16-bit MS-DOS machines. 

For additional information, 
contact Intersecting Con
cepts Inc., 4573 Heatherglen 
Court, Moorpark, CA 93021, 
805-529-5073. 
Circle 590 on Reader Service card. 

Optimal Sorts 
Opt-Tech Data Processing 

has released version 3.0 of 
Opt-Tech Sort, an Assembly
language sort/merge/select 
utility for use in compilers, 
data-base managers, and ap
plication packages. 

New features with version 
3.0 include record selection, 

record ·reformatting, comma 
delimited files, d.Base III sup
port, dynamic memory allo
cation, alternate collating 
sequences, expanded index
file options, unlimited num
ber of input files, and ex
panded parameter options. 

Opt-Tech Sort can be called 
from 25 languages or from 
DOS as a stand-alone utility 
or as a batch file. It is avail
able in stand-alone, linkable, 
and resident versions. The 
program supports unlimited 
file sizes of many types, in
cluding fixed length, variable 
length, random, dBase, and 
Btrieve. The software is fully 
documented with sample 
programs and data files for 
each language. 

Opt-Tech Sort costs $149. 
For more information, contact 
Opt-Tech Data Processing, 
P.O. Box 678, Zephyr Cove, 
NV 89448, 702-588-3737. 
Circle 591 on Reader Service card. 

Disk Utilities 
A&T Systems Inc. an

nounces The Disk Manage
ment System, a package of 
disk and file utilities for the 
IBM PC and compatible com
puters. Over 40 utilities are 
provided to help you with 
such tasks as recovering lost 
data, increasing system 
speed and reliability, locating 
or reorganizing information, 
executing applications, and 
customizing files and direc
tory attributes. 

The package retails for $99. 
For more information, contact 
A&T Systems Inc., 12904 Ol
ivine Way, Silver Spring, MD 
20904, 301-384-1425. 
Circle 592 on Reader Service card. 

TRSDOS 

Editorial Staff 

THEME: The Music Editor 
is a "music processor" for the 
Model 4 that lets you compile, 
print, and edit scores of up to 
32 voices. Information on 
note pitch, duration, acciden
tals, and beams is immedi
ately displayed on screen 
after being typed in. 

You use the special cursor 
to position a note on the staff 
lines and the other prepro
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grammed keys to add acci
dentals and special articula
tion, as well as designate the 
note's duration. Note beams 
and stems are realistically 
displayed. In addition, 
THEME lets you scroll 
through a score and edit your 
notation before making a 
printout. 

THEME requires l 28K 
RAM, at least two disk drives, 
a high-resolution graphics 
board, TRSOOS 6.2, and an 
Epson-compatible dot-matrix 
printer. The cost is $400 plus 
$25 for the manual. For Infor
mation, contact THEME Soft
ware Co., P.O. Box 3997, 
Charlottesville, VA 22903, 
804-979-9665. 
Circle 594 on Reader Servlce card. 

Compiler
For the 1/111/4 

MISOSYS's EnhComp is a 
Basic compiler for the Models 
I, III, and 4 that features a line 
editor, run-time support li
brary, and reference utility. 

EnhComp supports strings 
up to 32K long, single- and 
double-precision math func
tions , user-defined com
mands, a built-in array sort, 
and access to DOS com
mands. A built-In Z80 assem
bler lets you Insert In-line 
Assembly code with access to 
Basic variables. 

Model I/III EnhComp comes 
on a small LOOS 5.1.4 disk 
and Is ready to run; Model 4 
PRO-EnhComp requires 
TRSDOS 6.2 or the equiva
lent. Each is priced at 
$124.95. For further infor
mation, contact MISOSYS 
Inc., 1 Tyler Lane, P.O. Box 
239, Sterling, VA 22170, 703
450-4181. 
Circle 595 on Reader Servtce card. 

Model 4 
Enhancements 

The T.K.O. filter program 
from SOTA Computing Sys
tems Ltd. provides enhance
ments to the Model 4's video 
display. printer, keyboard, and 
RS-232/modem connection. 

The screen editor lets you 
capture. edit, or redisplay 
any video line as a keyboard 
macro . Keyboard enhance
ments include seven user
programmable macro keys, 
quick enabling and disabling 

of the click function, a key
board lock, and one-key recall 
of the TRSOOS date. RS-232/ 
modem enhancements in
clude three user-programma
b le dialer keys, a dumb 
terminal, and the option ofdi
recting screen output to the 
printer. Two additional 
macro keys can help speed up 
printer formatting. 

T.K.O. runs on Models 4/ 
4P/4D with at least one disk 
drive, 64K RAM, and TRS
DOS 6.2.x . It sells for $69.95. 
For information, contact 
SOTA Computing Systems 
Ltd.. 213-1080 Broughton 
St., Vancouver, British Co
lumbia, Canada V6G 2A8, 
604-688-5009. 
Ctrcle 596 on Reader Servtce card. 

Revising LeScript 
Anitek Software Products 

has added several features to 
its LeScript word processing 
program with the release of 
version 1.68. 

LeScrlpt now works with 
Borland International's Turbo 
Lightning, a spelling checker 
that runs on MS-DOS com
puters, and with DoubleDuty, 
a Radio Shack program for 
running two programs simul
taneously on the Models 4 and 
4P. LeScrlpt now also works 
with Pronto, MISOSYS's 
memory-resident program for 
the4and4P. 

LeScript 1.68 also features 
automatic hanging indents, 
letting you indent blocks of 
text for display purposes. Ten 
editing functions have been 
added to simplify entry of 
character attributes, and a 
wider range of printer drivers 
is now available. 

A new option lets LeScript 
run with Alpha Technology's 
lMB Supermem board. al 
lowing users to work on files 
up to one million characters 
long-the equivalent of 500 
text pages. 

The cost of updating a Le
Script master disk from ver
sion 6 .7 is $5; from 1.60 to 
1.66, $10; from 1.5.x, $20; 
from 1.4.x, $25; and from 
1.1.x, 1.2.x. or 1.3.x, $30. For 
information, contact Anitek 
Software Products. P.O. Box 
361136. Melbourne , FL 
32935, 305-259-9397. 
Circle 597 onReader Servlce card. 

Circle 235 on Reader Service card. 

More than Speed Reading1----... 

.. . with the PersQnal Learning System 
Use your computer to double or triple your reading speed without 
skipping words. Power Reading trains you to read groups of words 
at a glance-in clusters. No skipping words as in Speed Reading. 
Learn to instantly switch from pleasure reading to study reading; 
always at increased speeds. Automatically adjusts to individual 
abilities. With Power Reading techniques, you read every word to 
increase comprehension and make reading easier and more 
enjoyable. Better than expensive classes. 
READ FASTER -UNDERSTAND MORE. .. 1 

. . .. AND HAVE M_Ofm. FREE..:'llMES 
$69.50 Complete Package • No computer knowledge needed 

• Unlimited back-ups •Sing. le keystroke operation! 
• Grades 7 through Adult-tested! 

• MONEY BACK GUARANTEE 
DOUBLE YOUR READING SPEED IN 
15 QAYS OR YOUR MONEY BACK! 

• 
• At school: Easier test-taking; get better grades 
• At work: Be more productive; save hours of time 
• At home: Keep up with news, magazines, books 

D 	Model 111/4 D MS-DOS T/1000, 1200, 3000, IBM 

~ Call Toll-Free (Day or night) EJ 
800·628·2828 Ext. 832 

or send your order to· 
LSR Learning Associates, Inc 


Box 3264 Farmingdale, New York 11735 


Circle 185 on Reader Service card. 

70 INCOME TAX PROGRAMS 
(For Filing by April 1,5th, 1987) 


TRS-80 Models I, II, Ill, 4/4P, 12 and 16 

also for PC-DOS and MS-DOS* 


FEATURES:
! . Our 8th year in TAX 6. BASIC, Unprotected 

Programming 7. Don 't change paper 
2. Menu Driven Programs ALL SEASON! 
3. "SAVE" on Disk 8. We Stand Behind 
4. View on Screen before Printing our Programs' 
5. Correctable 9. Write for Details. 

For the Tax Preparer, C.P.A., Lawyer and Individual. Hundreds of long-time 
Users. You buy ONLY the disks you need. 

Programmed for easy-use. Programs follow the Forms closely. Check-points 
along the way. Results on screen before printing: can be corrected. 

70 TAX PROGRAMS include: Forms 1040, 1040A, 1120, 1120A, 1120S, 1065 
and 1041. Also ALL Schedules, and Forms 1116, 2555, 2106, 2119, 2210, 2441, 
3468 ,3800, 3903, 4136, 4137, 4255, 4562, 4684, 4972, 4797, 5695, 5884, 
6251 , 6252, 6765, 8027, 8283, 8332 and 8379. Also Tax Preparer HELPER 
disks. 

There are 14 disks (0 $24.75) for the Model I: 7 disks ((<1. $49.50) for the 
Models 111 , 4/4P, PC-DOS and MS-DOS: and 3 disks (0 $125) for the Models 
11 , 12 and 16. Buy only the disks you 'll need . MO & ME buyers, add Sales 
Tax. please. Write for details. 

[ r~;] [ v1S4· \ 

For TRSDOS Programs, WRITE: 
GOOTH TAX PROGRAMS 


931 S. Bemiston • St. Louis, MO 63105 

*For PC-DOS and MS-DOS Programs, write: 


MICROCRON SYSTEMS 

P.O. Box 561, Old Town, ME 04468 


· 
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ETC. 
Printing Rainbows 

Toshiba has introduced a 
color version of its P35 l dot
matrix printer. 

The P351C can print over
head transparencies and em
ulate Qume Sprint 11 daisy
wheel and IBM color printers; 
bottom feed and six-part forms 
printing capability are stan
dard features. The printer op
erates at up to 288 characters 
per second in draft mode, sup
ports P35 l-compatible soft
ware packages and download
able fonts, and has a noise 
level of 58 decibels. A $199 bi
directional tractor and two rib
bon types ($15) are available. 

The P351C sells for $1,749. 
For further information, con
tact Toshiba America Inc., In
formation Systems Division, 
2441 Michelle Drive, Tustin, 
CA 92680, 714-730-5000. 
Circle 601 on Reader Service card. 

Gracious Host 
The TMC-820 is a new 

Small Computer Systems In
terface (SCSI) "plug and 
play" host adapter from Fu
ture Domain Corp. It runs on 
the Tandy 1000/1200/3000 
and other IBM compatibles. 

The TMC~820 has no 
switches and , with built-in 
firmware, requires no addi
tional software. It Is designed 
to interface with other periph
erals meeting the SCSI stan
dard, including Seagate and 
Rodime embedded disk drives 
and TEAC tape drives. The 
company plans to expand 
compatibility to other periph
erals in the near future. 

The adapter comes In four 
models and costs $99; ribbon 
cables and manuals are ex
tra. For information, contact 
Future Domain Corp.. 1582 
Parkway Loop, Suite A. Tus
tin, CA 92680, 714-259-0400. 
Circle 599 on Reader Service card. 

A Field of Daisies 
Interactive Structures' Daisi 

product line Is a modular sys
tem of interfaces for the IBM 
PC/XT/AT and compatibles. 

Each Daisi system contains 
the hardware required to con
nect the computer to labora

~.u.r.s AY M.\JOU .MA.RKF.TS 

: 

Toshiba's P351C 24-pin color printer. 

onstrate live computer-logic 
signals. A master interface, 
the DMI-110 ($220) fits In one 
slot and holds up to four 
snap-on modules. Two are 
currently available: the DAI
120 ($450) for analog data ac
quisition, and the DDl-160 
($220), which performs digi
tal logic Input/output and 
precision timing and count
ing. A menu-driven demon
stration disk manages sys
tem configuration, shows live 
data collection on screen, and 
provides a language for writ
ing Basic programs . The 
DAISI/Notebook ($895) Is a 
software package providing 
live data acquisition, control, 
and color graphics plotting. 

For Information, contact In
teractive Structures Inc.. 218 
Great Valley Parkway, Mal
vern, PA 19355, 215-644
8877. 
Circle 598 on Reader Service card. 

Modem Bodyguard 
The Zapstar Modem Pro

tector/Filter (MP-1) Is de
signed to protect transmitted 
data and communications 
hardware. 

A Zener diode and gas-dis
charge device combine to in
tercept and absorb overvolt
age transients that appear on 
the telephone line. A compre
hensive filter reduces or elimi
nates high-frequency signals. 

The MP-1 is installed be
tween the modem. modem 
card, or electronic telephone 
system and the telephone line. 
It sells for $59.95. For more in

Zorman Engineering Inc .. 
7144 W. McNab Road , Fort 
Lauderdale, FL 33319, 305
722-7770 or 800-624-8189. 
Circle 602 on Reader Service card. 

Freeing
The CP/M 8,000 

Elliam Associates has up
dated Its catalog ofCP/M pub
lic-domain software. 

The 100-page catalog fea
tures Information on about 
400 disks containing more 
than 8,000 public-domain pro
grams and flies. Each listing 
Includes a volume number 
and Information on program 
size and type; in most cases, a 
short description and source 
code are provided. Elliam As
sociates distributes the soft
ware on 3~-. 5%-. and 8-inch 
disks (both 40- and 80-track) 
In 75 formats. 

The catalog sells for $7 .50. 
For information, contact El
liam Associates, 24000 Bes
semer St.. Woodland Hills, 
CA 91367, 818-348-4278. 
Circle 600 on Reader Service card. 

Intelligence Reports 
The 1986 edition ofThe Ar

tiftcial Intelligence Directory 
from DM Data Inc. profiles 
more than 300 companies ac
tively Involved in artificial in
telligence (Al) and r elated 
disciplines. 

Each listing Includes the 
company's name, address, 
and telephone number, 
names of contacts, a brief de
scription of products and ser
vices , an alphabetical listing 
of company profiles, and a 
master telephone directory. 
Categories include AI and AI 
programming languages, ex
pert systems, voice recogni
tion systems, artificial vision, 
natural languages, and sym
bolic computing. 

The 8~- by 11-inch direc
tory sells for $49.95 ($64.95 
for International delivery). 
For further Information. con
tact the Publications Depart
ment, DM Data Inc., 6900 E . 
Camelback Road, Suite 1000, 
Scottsdale. AZ 85251 , 602
945-9620. 
Circle 603 on Reader Service card. 

Education 
Newsletter 

Educational Products In
formation Exchange (EPIE) 
lists educational software 
programs and companies in a 

tory experiments or to dem- formation, contact Severts- The Zapstar MP-1 protects your modem. 
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NEW PRODUCTS 


new feature in MICROgram, 
its monthly newsletter for 
computing educators. 

TESS In-Basket lists about 
150 recently released pro
grams in subjects ranging 
from administration to the so
cial sciences. The list is ar
ranged alphabetically by sub
ject area and includes each 
program's name, computer 
system, and supplier. (TESS 
refers to The Educational 
Software Selector, EPIE's 
980-page directory, available 
for $59.95 plus $5.50 postage 
and handling.) 

MICROgram is published 
nine months a year (October 
to June); a one-year subscrip
tion costs $40. For more infor
mation, contact Educational 
Products Information Ex
change, P.O. Box 839-RB, 
Water Mill, NY 11976, 516
283-4922. 
Circle 604 on Reader Service card. 

Unix Time-Saver 
Specialized Systems Con

sultants Inc. (SSC) publishes 
Text Processing Reference, a 
pocket guide to Unix word-

processing commands. 
The 32-page guide explains 

mm macros and the tbl, eqn, 
nroff, and troff commands. It 
is intended to save users the 
inconvenience of looking 
through lengthy manuals. 

Other pocket references 
available from SSC include 
Unix Command Summary, C 
Library Reference for Stan
dard System V, MS-DOS 
Command Summary, For
tran 77 Reference-all $6 
each-and VI Reference, a 
summary of Berkeley's Visual 
editor. Each booklet includes 
editor and shell commands. 

For more information, con
tact Specialized Systems 
Consultants Inc., P.O. Box 
55549, Seattle , WA 98155, 
206-367-8649. 
Circle 605 on Reader Service card. 

Pamper
Your Portable 

Omni Enterprises offers a 
laptop-computer carrying 
case designed to flt under an 
airplane seat. 

The 13- by 11- by 7-inch 
case is made of water-repel-

A Model 100/200 carrying casefrom Omni Enterprises. 

lent, black Cordura nylon 
and features interior pockets 
on all four sides. A false-bot
tom compartment lets you 
store accessories and infre
quently used items. You can 
also reposition the padded 
compartment partitions and 
all padding is made of anti
static-treated foam. The ad
justable shoulder strap dou
bles as a handle. 

The carrying case was de

signed to hold Tandy 100/200 
portable computers, but it 
can accommodate 13 other 
popular laptops . It sells 
for $68 plus shipping and 
handling ($4 in the conti
nental United States, $9 
elsewhere). For more infor
mation, write to Omni Enter
prises, Suite 29, 8200 W. 
Manchester Ave. , Playa del 
Rey, CA 90293. 
Circle 606 on Reader Service card. 

Different Track 
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The Data.Log-100 is all set to go out into the field. 

Roughing It With a Portable 
Elexor Associates offers the DataLog-100, a com

pletely portable data-acquisition system in a weather
resistant instrument case: The DataLog-lOO's standard 
configuration includes a Tandy Model 100 computer, 
Elexor Associates' Data Acquisition board, data tape re
corder, 80-column printer, internal heavy-duty recharge
able battery, and recharger. The system case Is suitable 
for rugged environments such as oil rigs, field Installa
tions, and environmental monitoring stations. 

The DataLog-100 runs for up to 40 hours on Internal 
batteries. Auxiliary power can be supplied from an ac 
source, 12-volt car battery, solar array, and so on. The 
standard system has 16 channels, 12-bit AID, 32 digital 
1/0 bits, and four DACs. The system is expandable to 
more than 400 analog channels. and customized sys
tems are available. 

Complete acquisition software is included with full 
modem support (both telephone and radio). Custom con
figurations are available for specific applications. Elexor 
Associates also has available hardware signal condition
ing and software conversions for most transducers, such 
as thermocouples, pressure transducers, strain gauges, 
and inclinometers. The DataLog-100 sells for $3,895. 
For more information, contact Elexor Associates, P.O. 
Box 246, Morris Plains, NJ 07950, 201-299-1615. 
Circle 607 on Reader Service card. 
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New Products Index 

MS-DOS 
Reader Service 
Number Company Page 

592 A&T Systems Inc. 200 
590 Intersecting Concepts Inc. 200 
584 Jandel Scientific 197 
588 JMI Software Consultants Inc. 198 
587 J&M Systems Ltd. 198 
582 MicroHelp Inc. 197 
585 MicroPro International Corp. 198 
591 Opt-Tech Data Pr.ocessing 200 
586 Pacific Micro Systems 197 
583 Phoenix Computer Products 

Corp. 197 
589 Simplication UnLtd. 199 
581 Simon & Schuster Software 197 
593 Xidex Corp. 199 

TRS-80 
Reader Service 
Number Company Page 
597 Anitek Software Products 201 
595 MISOSYS Inc. 201 
596 SOTA Computing Systems Ltd. 201 
594 THEME Software Co. 200 

Etc. 
Reader Service 
Number Company Page 

603 DMDatalnc. 202 
604 Educational Products 

Information Exchange 202 
600 Elliam Associates 202 
607 Elexor Associates 203 
599 Future Domain Corp. 202 
598 Interactive Structures Inc. 202 
606 Omni Enterprises 203 
602 Severts-Zorman Engineering 

Inc. 202 
605 Specialized Systems 

Consultants Inc. 203 
601 Toshiba America Inc. 202 

New Products listings are based on information sup
plied in manufacturers' press releases. 80 Micro has 
not tested or reviewed these products and cannot 
guarantee any claims. 

Circle 464 on Reader Service card. 

Grafyx Solution™ save $10o.oo 
Hi-Resolution Graphics for Mod 4 / 4D / 4P/Ill 

Superior Hardware. The Grafyx 
Solution provides 153,600 pixel elements 
which are arranged in a 640 x 240 or on 
the Model III a 512 x 192 matrix. Hundreds 
of new business, personal, engineering, and 
educational applications are now possible. 
The hi-res display can be shown on top of 
the standard display containing text, special 
characters, and block graphics. This 
simplifies program debugging, text labeling, 
and upgrading current programs to use 
graphics. The Grafyx Solution fits complete
ly within any tape or disk based Model 4, 
40, 4P, or III . Installation is easy with the 
plug-in, clip-on Grafyx Solution board. 

Superior Basic. Over 20 commands 
are added to the Basic language. These 
commands will set, clear or complement 
points, lines, boxes, circles, ellipses, or 
arcs. The hi-res screen can be printed on 
any of 30 popular printers or saved or 
loaded to disk without leaving Basic. Areas 
may be filled in with any of 256 patterns. 
Sections of the screen may be saved and 
then put back using any of five logical 
functions . Labels can be printed in any 
direction. The viewing area can be 
changed. The entire screen can be 
complemented or cleared. Graphics Basic 
provides dot densities of 640 x 240, 320 
x 240, 160 x 240, and 160 x 120, all of 
which can be used in the same display. 

Superior Software. The board 
comes with over 40 programs and files 
which make it easier to use, serve as 
practical applications, demonstrate its 
capabilities, and serve as programming 
examples. The software works with 
TRSDOS 1.3, 6.1.2, 6.2; DOSPLUS 3 .4 , 
3 .5, 4 ; LOOS; and Newdos80 . The Grafyx 
Solution is also supported by over 20 
optional applications programs: Draw, 
Bizgraph, xT.CAD, 3D-Plot, Mathplot, 
Surface Plot, Chess, Slideshow, etc. 

The Grafyx Solution package is 
shipped complete for $199.95 (reduced 
from $299.95). The manual only is $12. 
Payment may be by check, Visa/MC, or 
COD. Domestic shipping is free on pre-paid 
orders. Texas residents add SY.% tax. 

MICRO-LABS, INC. 214-235-0915 
902 Pinecrest, Richardson, Texas 75080 
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Circle 444 on Reader Seivlce card. 

Tandy 1000 Memory Card 
another high quality product from Southwestern Digital 

Why spend a bundle on a Tandy board? 

· 

Our Board is only 

$135. 
Features: 
• 512K of Memory 
• OMA 
• Expansion Port 
• Gold Edge Cards 
• Easy Installation 
• 30 Day Satisfaction Guarantee Policy The Southwestern Digital Memory Expansion Plus Card has all 

the features of the Radio Shack Board but the price ; you save 
almost $400. Features include 512K installed, burned in , and tested 
to give you a total of 640K, a OMA circut that is fully tested for hard 
drive operation, and an expansion port that will work with any of the 
Radio Shack Memory Plus Expansion Card options. High quality 
manufacturing , and features such as gold plated card edges make 
this the logical choice in upgrading your memory. 

Tandy 1000 Add on Boards 
Serial, Clock, or Both 

The Southwestern Digital new Add-On boards were developed 
for use with the Plus Card Port, ( a piggy-back type, add on port 
established by Tandy to eliminate the need for an additional card 
slot) . These cards are fully compatible with the Memory Expansion 
Plus Card from Southwestern Digital and the Memory Expansion 
Plus Board from Tandy. 

RS232C PLUS Option Board 
Mounts on a PLU·s expansion board, and features selectivity 

between COM Port 1 and COM Port 2. The RS232C output connec
tor is the standard Tandy female DB25, and is fully compatible with 
the Tandy output. $85. 

Clock/Calendar PLUS Option Board 
Mounts on a Plus expansion board, and features selectivity between 

two ports so that you can run two clocks at one time. The Clock 
Calendar Board gives you perpetual time/date so that you don't have 
to re-input time and date into your application programs as part of 
your power up routine. $85. 

RS232C-Clock/Calendar PLUS Option Board 
Features options of both of the above boards on just one 

board. $170. 

Save on the Combination 
512K, RS232C-Serial Port, and Clock . . . . . . . . . . . . . . $245. 
(Includes RAM DISK and PRINTER SPOOLER) 

NEW! 

20 Megabyte Tandy 1000 HARD DRIVE ............ $550. 

(lor use with 1 or 2 Disk Drives) 


Tandy 1000 Computer System 
Tandy 1000 with 640K, RS232 Serial Port, Clock/Calender, and a 
20 Meg Hard Drive . . . . . . . . . . . . . . . . . . . . . . . . . . $1450. 

Order Line 

1- 713-480-3296 
Southwestern Digital 
2515 West Main Street, Suite #337 
Houston, Texas 77098 
Ordering Information 
Call us or mail your order in. We accept Visa, Mastercard. and Certified Funds !or quickest ship
ment . Personal checks are held !or clearance. Add $5. for ground shipment. or $10 for UPS 2nd 
day ai r service. All products carry a 30 day satisfaction guarantee, and are warrant ied for a full 

year. 



• 15A Circuit Breaker 
• 	6FTCord 

14/3AWG SJT 
• 15A, 125V, 60Hz, 1800W 
• Master Power 

On/Off Switch 
• Lighted Rocker Switches 

Correspond to Five 
Individual Sockets 
on Rear Panel 

• High Grade Against Fire 
ABS Construction. 

• Can Swivel & Tilts 
• 11 " x10" x .75" 

Night Flight 

Take part in pivotal WWII battle as 
you take off, land and fly photo recon 
missions to determine the location of 
enemy ships 
(cassette only) 

ONLY$8.57 

CALL FOR OTHER SPECIALS!! 

FNlf'Ot.o 0
~"!:'oo';!I!(; ~ . 


micro-perfed $19.95 $14.95 
20# 2500 Sheets 

micro-perfed $32.95 $26.95 
15# Green bar 

3500 Sheets $47.95 $37.95 

CHECK OUT THESE LOW PRICES ON GREAT TRS-80 PROGRAMS!!! 

All programs guaranteed to run. 

DISK PROGRAMS $9.97 
 CASSETTE PROGRAMS $8.57 

GAME·s····· ut1Lit1E8.ANb.Et>LicAt16r\.J 
Sparrow Commander d Cassette Scope c 
Kitchen Sink d Terminal -80 c 
Space Shuttle c Music Master c 
Battle Ground c Programers Converter c 
Mystery Fun Hse c Programers Primer c 
Galactic Empire c&d Investors Paradise c 
Dragonquest c Renum Compress c 
Temple of the Sun c&d Disassembler c 
Ball Turret Gunner c Music Teacher c 
Alien Attack Force c The Elements c
Cosmic Patrol c&d Everyday Russian c 
Swamp War c Omni Converter c 
House of 30 Gables c Archimedes ' Apprentice c 
Domes of Kllgary c&d Typing Teacher c 
Flying Circus d Elements c 
Master Reversi c&d Astrology c 
Key Commander c Santa Paravia c 
A;r Mail Pilot c Disk Editor d 
Geography Explorer: USA c&d Teachers Aide c&d 
Geography Explorer: 

Europe c&d 
Savage Island d 

TRS-80 ENCYCLOPEDIAS !! 
Get a $200.00 value for only 

$30.001 Ten volumes at $3.00 
each . You get articles on busi
ness, hardware, interfacing as 
well as utilities and tutorials . Call 
now and get the entire set while 
supplies last. 

ANNOTATED BASIC 
Two volumes of basic pro

gramming technique. 
ONLY 3.00 each 

TRS-80 DATA FILES 
DB management with simple 

basic . 3.00 

• 	 High speed output (180 cps) 
• 	 Near Letter Quality printing 
• 	 Variety of printing fonts and functions 
• 	 Lar!;Je buffer memory 
• 	 Optional auto cut sheet feeder 
• 	 Compatible with IBM PC~ and 

Epson FX-100+~ 
• 	 One inch paper cut function 
• 	 Slim , compact, and attractively styled 
• 	 Quiet Operation 

Also Available 
Teak Roll Tops 514-50 LIST SALE 

$32.95Teak Roll Tops 3y2 _ $18.9545 $23.95Teak Rolltop/1 oo $16.95 
$48.95 Flip 'n' Flle/50 	 $34.95 
$19.95 Flip 'n ' Flle/15 	 $14.95 
$ 9.95Teak Roll Top/100 $ 7.95 
$49.95 $39.95 

BU1NOW! 
ORDER TOLL FREE 
800·81'3·6700 


QUESTIONS? Call 603-924-9261 Ext. 133 
Hours: M-F 8:00-5:00 EST 

$3.00 Postage & Handling. Quantities Limited. 

Selection may vary. All sales final. Returns need AMA . 

Allow 2-6 weeks for delivery. 

We reserve the right to substitute similar Items.

Fl [:IC MC VISA Money Order 

http:ONLY$8.57


LOTTO 

Play LoUol Mods I, III, 4 
requires 48K (2 drives rec
ommended) . Program 
stores your picks, the 
winning picks and dis
plays frequency. Specify 
computer model, state, 
numbers selected, num
ber of picks. Send 39.95 to 
Charles Bean POB 8263 Ce
dar Rapids, Iowa 52408. 
319-396-3123. 

CONVERSION 
SERVICES 

Media Conversion for 
Tandy Models to over 500 
systems including Mag
tape, Micro Computers, 
Mini Computers, Word 
Processors and Type-set
ters. Pivar Computing Ser
vices, Inc., 165 Arlington 
Hgts. Rd., Number 80, 
Buffalo Grove, IL 60089. 
312-459-6010. 

COMPILED BASIC 

l'Ill.ALUI A Subroutine 
Library for Compiled BA
SIC. Load directories into 
arrays, WINDOWING, 
Graphics pie and bar 
charts, special string 
functions; 130 more rou
tines to add power to Mi
crosoft QuickBASIC or 
IBM BASIC Compiler 2.0. 
30 Day Money-Back Guar
antee. VISA/ MC/ Check/ 
MO FINALLY! is only 
$99.00 +$4.00S&HorFI
NALLYI and QuickBASIC 
$148.00 + $6 .00 S&H. 
KOMPUTERWERK, INC., 
Dept 80, 851 Parkview 
Blvd., Pittsburgh, PA 
1521°5. ORDERS 1-800
423-3400 INFO. 412-782
0384. 

COCO SOFTWARE 

C&sper CoCo Quick Assem
bler $20 602-268-5077. 

"-~~~~~----~~~~ 

BUSINESS 

OPPORTUNITIES 


Personal Computer Own
ers Can Earn $1000 to 
$5000 monthly selling 
simple services performed 
by their computer. Work 
at home in spare time. Get 
free list of 100 best ser
vices to offer . Write: 
C.I.L.C.S., PO Box 60369, 
San Diego, CA 92106 
8369. 

SOFTWARE 

Profile &: pfs:file Users! 
PROAID III+ / 4 + 8e cws: 
aid provide many features 
for reports from single or 
multiple files. Model III/ 
4's. $49. Clay Watts Soft
ware, 68C North Loop, Ce
dar Hill, TX 75104. 214
291-1171. 

Educational home and 
school for IBM compati
bles and TRS-80 III/4 / 
Coco FREE catalog Aladin 
Software, 1001 Colfax St., 
Danville, IL 61832 

l'ollow your stocks or 
'Play' the NYSE with 
S'IDCTRAC. Disk. $15.00. 
Specify Model III or IV. 
P.O. Box 6988. Burbank, 
CA 91510. 

LeScript USEBS (III/4) 
customize your word 
processor. FREE info.: 
J.L., 245 Richelieu, 
McMasterville, Que., Can
ada, J3GIT7. 

DIVEH-SOn for ~BS-80 
m/IY: Analyze 150 com
panies for eight financial 
ratios: print reports: 
stores and sorts data for 
retrieval: 64K or 128K? 
$69.95. Invest-Soft, 260 
South First Street, Wythe
ville, VA 24382. 

~HE HOCK EXCHANGE 
-The ultimate simula
tion. 1000/ 1200/ 3000 
...$34.85. Call 1-800
PRAXIS-S. NY Call: 1-212
365-2170 . Praxis Soft
ware, PO Box 2307, Grn. 
Ctl. Sta., NY NY 10163. 

CHECK BECOBDDIG SYS
~EM Model 4-menu 
driven-very user friend
ly-money back guaran
tee-$29.95-NEW GEN
ERATION SOFTWARE, 
907 20th St., Vienna, WV 
26105. 

ADUIr 

SOFTWARE 


Model 111 / 4 Owners. 3 
NEW 'ADUIIT'S ONLY' pro
grams. Details. DEA Data 
Service, RD #1 Box 1080, 
Maryland, NY 12116. 
DEALERS WELCOME! 

MS-DOS 

18 Demonstration Pro
grams-$6.00. 800-642
6524. 

HARDWARE 

MODEMS, PBllJ~EBS, 
TERMINALS. Distributor 
pricing to end users and 
dealers-FREE SHIPPING 
CALL 1-800-833-2600 for 
catalog. 

~BS-80 COJIPU~EBS; 

Models 16,4, II, Tandy 
1200. Include Software. 
100% Functional GUAR
ANTEED. 1-306-522
8448. 

HORSE RACING 

$$$Wll\T with Thorough
bred, Harness, Grey
hound Handicapping 
Software...$29.95, en
hanced...$49.95. Profes
sional Football Handicap
ping System...$39.95. 
Free information. Soft
ware Exchange, PO Box 
5382M, W. Bloomfield, MI 
48033. (313) 626-7208. 

Get the attention you deserve. For only $5 per word, 
your ad will be seen by over 100,000 dedicated TRS-80/ 
Tandy users . Ads must be received by the 20th of the 
month 3 months prior to publication date . Send yours 
today.
Name __________________~ 

Address ___________________ 

City----------- State ___ Zip --
Telephone __________________ 

CArEGORY __________________ 

________________ (3 words) 

(6) 
(9) 

(12) 

(15) 

----- ------ ------ (18) 

----- ------ ------ (21) 

----- ------ ------ (24) 

'Ibtal Number of Words x $5 / issue = . -------
For _________________ issue~ 

Kake Checks Payable &o 80 Micro 

NO AD ACCEPTED Wl'rHOU'f PAYKl:NT 


80 Pine St ., Peterborough, NH 03458 

http:grams-$6.00


Modes of Entry 


S ince we put no length limit on input 
routines, you proved yet another of 

Murphy's Laws: Programs expand to fill 
available memory. While our Panel ofSe
lectors enjoyed having so much more to 
work with, they left it to me to whittle 
down the T-shirt winners' programs to 
fit the lower-right corner of this page. 

Input/Output 
Ed Boysun (Wolf Point, MT) shows us a 

classy way to handle numeric Input. Even 
without its bells and whistles, the heart of 
Ed's program (Program Listing 1) is im
pressively flexible. It treats several quali
ties of the expected input individually. 

In the setup in line 20, M represents 
the maximum absolute value permitted, 
while P controls the number of places to 
the right of the decimal point. You could 
easily add a minimum value for the 
number, and Prather than decimal 
places could just as well fix the number 
ofdigits in the various segments ofa tele
phone, social security, or part number. 
Finally, Ed's program maintains the 
sign independent of the value and reads 
it with GW-Basic's Screen command 
after the Input is terminated. 

The ability to read the video display 
directly-with GW-Basic's Screen (x,y) 
statement, for instance-is a familiar tool 
to Model I and III users. In fact, many 
Model I and III entries filled a properly 
sized field with a distinctive character 
and limited the lengths of inputs by test
ing the display for the end of the field. 

Dan Nugent (Sterling Heights, Ml) uses 
video PEEKing to do more. In Program 
Listing 2-just the core of his entry
Dan gives us a nondestructive cursor we 
can move with the left- and right-arrow 
keys or send to either end of the Input 
field with shifted arrows. The routine 
also uses the clear key to erase an entry 
and start over, control-D to delete char
acters, and control-S to insert them. 

Other entries deserve your attention 
even though I don't have room to show 
them to you. Roberto Dorich (Lima, 
Peru) puts all his acceptable criteria in a 
function, like this: 

DEF FNX = (K$ > =MIN$) AND (MAX$> = K$) 
OR (LEN(B$)> = 1 AND K$=CHR(l3)) OR 
(K$=CHR$(8) AND B$<>" ")OR (K$=" " ) 
OR . .. 

Here, K$ = INKEY$ and B$ = B$ + K$; 
thereafter, you use IF FNX THEN . . . to 
verify keystrokes. By changing the val

ues of the variables named in the func
tion-MIN$ and MAX$, for example
you can use the same test for each input 
in your program. 

Dr. A. Monnet (Toulouse, France) uses 
the Model 4's three function keys toter
minate input. His routine then returns 
to the main program with one of three 
values assigned to a variable , and an 
On. ..GOTO statement branches to one 
of three possible actions on the Input. 
Donn Young (Narberth, PA) substitutes a 
string array to hold individual key
strokes for his Model 4's inability to read 
video memory directly-a nice touch. 
And Barry Mitchel (Reading, MA), work
ing on the MC-10 and the Color Com
puter, offers several ways to get around 
the limits of those Basics. For example, 
he uses a For . ..Next loop with step zero 
to simulate While...Wend. Clever! 

Back to the Future 
Labor Day, 1887? In Oregon, the first 

of these United States to adopt the holi
day, folks celebrated on the second Sat
urday in June. A more vital question: 
Will New Year's Day give us a three-day 
weekend at the turn of the millenium? 

Model 4 users who look for the answer 
from the computer's system prompt 
(which returns the day of the week) will 
be disappointed. TRSDOS 6.x doesn 't 
accept dates after 1987. Users ofTandy's 
MS-DOS machines, on the other hand, 
have reason for optimism: MS-DOS han
dles dates through 2099. 

Let's banish chronological ambiguity. 

Rise to this month's challenge by writing 
a perpetual calendar in three or fewer 
lines of Basic. Make it accurate since Oc
tober 15, 1582-the day our Gregorian 
calendar was first adopted for most of 
Europe-and into the future until the 
Star Trek calendar inevitably replaces it. 
Beam us aboard, Scotty. 

The rules: 

1. Write your solutlon(s) in any TRS or Tandy 
Basic, except Pocket Computer Basic. We'll 
consider degree of difficulty when comparing 
programs created on different machines. 
2. This month's entries must reach us by Oc
tober 15. 1986. Although this doesn't give 
everyone the same amount of time (we apolo
gize to our overseas readers especially). ex
tending the deadline would add another 
month to our publishing your solutions. 
3. This month's winners will appear In the 
January 1987 Issue. 
4. Employees of CW Communications are not 
eligible. 
5 . Send your entry to: 80 Micro, Fine Lines, 80 
Pine St. , Peterborough. NH 03458. We will not, 
unfortunately, be able to return entries. 
6 . Specify your T-shirt size. 

Oops! 
Several of you wrote to point out 

the error in our listing of Kevin Gross's 
Wall Wars program in the August 1986 
issue. That odd-looking "Gh" at the end 
of the line should have been GOTO.• 

Harry Bee is afreelance writer, puz
zle creator, programmer, and dreamer. 
Contact him at P.O. Box 567, Cornish, 
ME04020. 

Program Listing 1. Shortened version ofEd Boysun 's CW-Basic input routine. 

20 M=4999. 49 : P=2 : C=2:V$="":D=0:Z$="0 . "+STRING$(P,48) :PRINT" "Z$;:LOCATE CSRLIN,C 
:WHILE M:N$=INPUT$(l):IF N$=CHR$(13) TH EN M=0:GOTO 90 ELSE IF N$=CHR$(8) AND V$ ) 
""THEN V$=LEFT$(V$,LEN( V$ )-l):D=D+(D) 0) : GOTO 80 ELSE IF N$=CHR$(8) ORN$="+" TH 
EN N$= " " 
60 IF N$="-" ORN$=" " THEN LOCATE CSRLIN,C-l:PRI NT N$; ELSE IF N$="." AND D=0 A 
ND P) 0 THEN D=l:V$=V$+N$ ELSE IF N$ <"0" OR N$>"9 " OR D=P+l OR VAL(V$+N$) ) M OR VA 
L(V$)=0 AND N$="0" AND D=0 THEN 90 ELS E V$=V$+N$ : IF D>0 THEN D=D+l 
80 LOCATE CSRLIN,C:PRINT V$;:PRINT RIGHT$(Z$,P+l-D)" "STRING$(2+P-D,29); 
90 WEND:Vi =VAL(V$)*SGN((SCREEN(CSRLIN,C-1)=45)+.5) :PRINT,Vl :GOTO 20 

End 

Program Listing 2. Distillation ofDan Nugent's Model III entry. 

1 IFGTHENC=PEEK(K):POKEK,143ELSECLS:S=l5360:K=S:L=20:M=S+L:FORT=STOS+L-l : POKET,46: 
NEXT:POKET,32:G=l:GOT01 
2 Q$=INKEY$ : IFQ$=""THEN2ELSEQ=ASC(Q$) :IF(Q=8ANDK ) S)POKEK,C : K=K-l:GOT01ELSEIF (Q=9AN 
DK<M)POKEK,C:K=K+l:GOT01ELSEIF(Q=l9ANDK<M)POKEK,C:FORT=M-1TOKSTEP-l:POKET,PEEK (T-l 
):NEXT:POKEK,32:GOTOlELSEIF(Q=4ANDK <M)FORT=K+lTOM:POKET-l,PEEK(T) :NEXT:GOTOl 
3 IFQ=31THENG=0:GOT01ELSEIFQ=24POKEK,C:K=S:GOT01ELSEIFQ=25POKEK,C:K=M:GOT01ELSEIFQ 
)31ANDQ<l 23ANDK <MPOKEK,Q:K=K+l:GOTOlELSEIFQ <> l3THEN2ELSEFORT=K+lTOM:POKET,32:NEXT: 
IFK <> SFORT=STOK-l:A$=A$+CHR$(PEEK(T)) :NEXT:PRINT : PRINT:PRINTA$ 

End 

208 • 80 Micro, October 1986 



Circle 397 on Reader Service card. 

Dae-Easy Accounting 

"Best Software Value" 


InfoWorld 
1985 "Product of the Year" Awards 

lmtMWOI 
1985 

PRODUCT 
OF THE 
YEAR 

U? 


"Trendsetting Accounting Product of the Year" 
PC World 

December, 1985 

"Dae-Easy is a genuinely amazing deal." loo 000 and more every 
PC Magazine ' day. That's how 

October 15, 1985many smart buyers have al ready 
"Editor's Choice" streamlined their accounting with the 

fastest-selling , most highly praised "I've never before in a review come right 
accounting package ever introduced. out and told readers to buy a product, 

but I'm doing it now. Dae-Easy is an 
Dae-Easy offers seven full feature incredible value." 
accounting modules in a perfectly PC Week 
integrated package, with instant August 27, 1985 
access to: 

• Forecasting Call toll free or return coupon 
• General Ledger •Inventory below today 
•Accounts •Purchase 

Receivable Order 
•Accounts Payable •Billing Ask for Operator #755 

In Texas or 
You can generate over 300 reports 

for more information callfrom 80 different routines. And best of 
all , Dae-Easy Accounting can be used 214-458-0038 
to manage either service- or product TELEX: 5106000715 dac software 
based businesses. 

~ dac: software, inc. 
Now the Dae-Easy Series expands with 4801 Spring Valley Rd., Bldg. 110-B 
the addition of the widely acclaimed Dallas, TX 75244 
Dae-Easy Payroll and Dae-Easy Word. Please rush me the following products:
Dae-Easy Accounting and Payroll are 

Product #Copies Price Total el/ifa/Payrolleven more powerful and flexible with $69.95 ___DAC-EASY ACCOUNTING·111e hes! in personnl'I <111d payroll prcx:ess ing .. .\uto 111<1t ic li.L'\the company of Dae-Easy Mate and c;dculat ions for all SO slates. Tremendous report fe;1tures. DAC-EASY PAYROLL $49.95 -
Dae-Easy Port. Also new for 1986 are Multi -departments. aft er-the-fact payro ll. interfaces w ith Dac $49.95 ___DAC-EA5Y WORDEa."y Accounting or can st<111d illone. 

$39.95 ___ 
$29.95 ___ 

Dae-Easy Accounting Tutor and Dac DAC-EASY MATE 
DAC-EASY PORT 
ACCOUNTING TUTOR $19.95-

The best-selling business solution is 

Easy Payroll Tutor. 

PAYROLLTlJfOR $19.95 __ 
Powerful. CiL"iY and flex ible. Includes 10.000 word spell d 1ecker. 

Acid Shipping Charge $7.50 
search. word -breaking. word count. and much more. 
mail merge. windows for up lo four doniments. l°Ut and p<tsle,now complete. Read what the experts 

Texas Residents Acid Sales Tax (61/<0o)say. Compare power, features , ease of 
TOTAL ----- use and price. Then join more than 

0 Check D Money Order 
100,000 people who have said "Yes!" ll AMEX D VISA D M~TERCARD 
to Dae-Easy. 'Ilic perfect companion to our best-selling accou11ti11g and 

payn>ll pn>grc111 1s. :\ dcl \l ie D.1e Ro<td i\·lap. calcu l;1 t1 1r. <.:o l1 i r 11r Account# -----------
intensi ty selel·t ion. lllilcros. print to screen option. and fi le All the Dae-Easy products are non Expires -----

copy protected, fully documented, 
windowi ng. Dae-Lisy i\fat e m<1kes your accounting fun. 

Name --------------and come with a 30-day money Con1pany ____________ 
back guarantee. 

A great prog r;1111 lllil l sends your oiccounting and payro ll lilcs Street Address ---------
to your favori te spreadshee t. Pick from your custn111cr. vendor, City ____________
dwrt of acc1>u11t. invento ry. 1>r employee liles. Selec t ra11ges c111d30-day money back guarantee select individual !ields. F;L<; l. c<L'iY operation. 

Dae Software offers an unconditional guarantee on al l Dae-Easy State _______ Zip _____ 
pnx.lucts ( less shipping charges). ·111ere is a $10 restocking fee Phone ______________if the disk seal is broken. "lllis guarantee is available on <ttl Dac#J*/Accountingproducts bought direc tly from Dae Software . E.as.fAlll1utor Computer brand---------
Minirnu1n Hardware Requirements: Signature -----------IBM or oll1er compatibl e.<>. 2S6K memory. hvo disk drives. MS Dac.-!PayrollOOS. PC-DOS 2.0 or later, J:Q column printer in compressed 
mode. colo r 1>r monochron1e monitor. #755E.asyAll!lutor 

·n1ese two programs make <H:counl ing and p<tyroll a snap to 
DOS 2.0 ;ire registe red trademarks o f lntemationtil Busines..-; 
M5-DOS is a trademark of MicroSoft Corp. IBM am! PC-

learn. C 111 Ix..' used by the beginner or by the current user as a 
i\fac l1 ines Corp. handy. staml-;1l 1111e supplement to the user"s manual. 



Each VERSABuSINESS module can be purchased and used independently, 

or.can be linked in any combination to form a complete, coordinated business system. 


VERSAHECEIVABLES... $99.95 
VERsARECEIVABLES,. is a complete menu·driven accounts receivable, invoicing, and 
monthly statement-generating system. It keeps track of all information related to who 
owes you or your company money, and can provide automatic billing for past due ac
counts. VERsARE€ElVABLES• prints all necessary statements, invoices, and summary 
repcrts and can be linked with VERsAlEDGER II'" and VERSAINVENTORY'". 

VERSAPAYABLES... $99.95 
VERsAPAYABLES'" is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. VERsAPAYABLES'" maintains a complete record on each vendor, prints checks, 
check registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERsAPAYABlfS-, you can even let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLL™ $99.95 
VERSAPAYROLLq is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
are maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to t~ \IERSAl..EoGER Ir" system. 

VERSAINVENTOR~ $99.95 
VERSAINVENTOR~ is a complete inventory control system that gives you instant access 
to data on any item. VERSAINvENTOR~ keeps track of all information related to what 
items are in stock, out of stock, on backordl!r, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
invoices directly or to link with the VERSARECEIVABLES'• system. VERSA INVENTOR~ prints 
all needed inventory listings, reports of items below reorder point, inventory value re· 
ports, period and year-to-date sales reports, price lists, inventory checklists, etc. 

-50 N. PASCACK RO~D,SPRING VALLEY,N.Y.10977 

VERSALEDGER 11... $149.95 
VERSAl.EDGER IP" is a complete accounting system that grows as your business 
grows. VERSAl.EDGER IP" can be used as a simple personal clieckbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate·general ledger system without any additional software. 

• 	VERSALEDGER 11"' gives you almost unlimited storage capacity 
(300 to 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 
• prints tractor-feed checks, 
• handles multiple checkbooks and general ledgers, 
• prints 17 customized accounting reports including check registers, 

balance sheets, income statements, transaction reports, account 
listings, etc. 

VERSAl.EDGER II"' comes with a professionally-written 160 page manual de
signed for first-time users. The VERSAl.EDGER IP" manual will help you become 
quickly familiar with VERSAl.EDGER Ir", using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 

FOR TRS-80 MODEL OWNERS ONLY! 
TRS-80 owners only may now take 503 off our listed price of 
any module(s) from our VersaBusiness Series. All sales are final 
(our normal 30-day money back guarantee does not apply to sale 
items). 

To Order: 
Write or call Toll-free (800) 431-2818 
(N.Y.S. residents call 914-425-1535) 

• add $3 for shipping in UPS areas • add $5 to CANADA or MEXICO 
* add $4 for C.0.D. or non-UPS areas ~ • add proper postage elsewhere 

.;;;;,.. did ~ 
DEALER INQUIRIES WELCOME ~ ~ 
All prices and specifications subject to change I Delivery subject to availability. 
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