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A breakthrough 
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~ \ an versatility. 
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I' inally-a portable that matches the perfor
mance of a desktop computer. Our new 'fandy 
600 features a 16-bit mi<.:roprocesso1; an 80
character b~, 16-line display, a built-in 31/2" disk 
drive that stores 360K of data and 32K RAM 
(expandable to 224K*). We've also put the most 
popular aml 11seful applications into the lhndy 
600's resident memory-they're right there the 
minute you turn on the machine. 

Five Resident Applications 
With the Tandy 600's larger display and ex

panded memory, Mnltiplan's popular "secon<l
generation ·· spreadsheet can hold more 
information . 'Nord processing is as easy as using 
MS-Word. You 'II have quicker access to docu
ments and be tter storage with 
the built-in disk drive. File is 

lelecom and the "landy 600's huilt-in modem, 
you're able to communicate with other comput
ers over phone lines. Telecom will even dial the 
phone number of anyone listed in the File pro
gram. Calendar helps you keep track of daily 
tasks and activities. The Tandy 600 will sound 
the alarm and display the appointment or mes
sage for your convenience 

The easy-to-learn resident System Manager 
lets you run each application, exchange infor
mation between applications and manage the 
files created. It takes care of file management 
for the disk drive and RAM. You can even set it 
tu turn itself on for unattended operations. And 
you can add BASIC/ROM (26-3904, $129.95) to 
write your own programs. 

Tandy ... Clearly Superior™
Available al over 1200 


an eleetrunic data base for Radio Shack Computer Centers and at If you've been looking at port

participating Radio Shack stores and dealers.


names and addresses, expenses, able computers, compare them 
die11t billing, inventory and with the Tandy 600 (26-3901, 
more. And ~~011 can keep a large $1599). You'll be amazed atllad1e /haeK 

number of diffe rent files on the COMPUTER CENTERS what it can do! Visit a Radio 
pocket-si ze diskettes. With A DIVISION OF TANDY CORPORATION Shack Computer Center today. 

Circle 75 on Reader Service card. 

'RAM upgrades are mbanl<S of 96K each (26-3910. $399.95) . Prices apply al Radio Shack Compuler Cenlers and participaling slores and dealers. Multiplan and MS-WordfTM Microson Corp. 



Circ le 75 on Reader Service card. 

The New 

randy 3000~~ 

The difference is power 


.. .and affordability. 

lntroduci11g the Tandy 3000 pe r

sonal computer; the affordable alter
na ti ve tu the IBM® PC/AT. He r.e 's the 
power you need to ma11age your 
business, to ne twork computers, or 
to create a multiuser system. 

Unmatched Compatibility 
The Tandv 3000 uses the advanced 

MS-DOS 3.i ope rating system. Ans!_ 
smcctheJ:1110y :moo lscomp<illble 
with programs des ign ed for the 
PC/AT, as well as the PC/XT, it cuts 
through today's softwarF. confusion . 
Choose from literall v thousands of 
powerful applicatio11s. 

Power to Share 
The Tandv :JOOO is designed to use 

the forthcorning XENIX .5.0 multi 
user operating system. Two to six 
people can share the :JOOO's high 

speed and storage from 

low-cost data terminals. 

The Tandy 3000 is network 

ready, too . 


High-Perfonnance Design 
The 'fandy 3000 (2.S-4001 , $2599) 

operates al twice the speed of tht> in
dustry standard , has 512K of main 

____1!1emor'l_(exQ.;!ndable...to fiADK...on the 
ma.in hoard), a high-capacity flopp y 
Jisk drive, a serial/parallel adapter 
and ten expansion slots. 

Or choose th e Tandy 3000 HD 
(25-4010, $3599) with a built-in 20
rm:gabyte hard disk drive for fast ac
cess to volumes of data. 

The Tandy 3000 has the power to 

put you in command. Ask for a de

mostration at your nearest Radio 

Shack Computer Center. 


Aval/able at over 1200 

Radio Shack Computer Centers and ;ot 


participating Radio Shack stores and dealers . 


llad1e /haeli

COMPUTER CENTERS 
_ AJm'ISIOH OF_li.NDY....CORJ>ORAT-ION 

;,. J 

Send me a Tandy 3000 brochure. _ 
Ue.:pt . HU·:\. 98 1. 300 One T;uuJv Ctmlc z-

Furt \\'nn h, 1i:>t :.is 7t>IU2 

Name 

Address 

Company 

City 

State Zip 

Phone 

Prices apply al Radio St"'ck C<Jmputer Centers and at participatng stores and dealers. Mnnitm aoo MS-DOS sold separat&'y. IBM/Registered TM International Business Mui1ines Ct•p. MS and XENIXffM 11'.icrosoft Corp. 

http:1i:>t:.is


Cuc lo 126 on Reaoet Service card 
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Happy New Year! At least it will be by the time you read this. But, as I'm writing 
now, we're in the middle of November insanity (not to mention cold and snow). 
But more important to you, our customers, we're hard at work setting up a new 
order processing/shipping system to streamline our operations. We've been 
doing our best for more than three years, but with more orders now than ever 
before, we're falling a little behind the times. Our new system will assure you 
once again of the best service we can possibly provide ... after all , that 's what 
we're here for. So, we'll be working hard behind the scenes, but for now I'll leave 
you with this thought: If your TRS-80 ever complains of back problems, it's pro
bably just a slipped disk. 

PASCAL-BO 
Easiest version of Pascal to learn' Editor and Com· 
p1ler are already in memory Nearly complete subset 
of standard PASCAL Otters also many extensions 
10 Pascal . including calls to machine language. 
screen con1rol . random access flies and more• 
Models I/Ill (Lill 579) .. ............. . .. . . . 559.50 

PUBLIC DOMAIN DISKS 

A hne col lec11on of sof1ware tram The Alternate 
Source' 
Public Domain Disk (specify 11-#12) . . . .. Each S 9.50 
Public Domain PacklQe-#1-.#6 .... . . . . . .... . S49.50 
Public Domain PacklQe 117-#12 ... . . ... . . ... S49.50 
Public Domain PKklQe 111-.#12 ..... . . . . . . . . 589.50 

.· ·.·• 

PRONTO 
Specifically desif)ned for the 128K TRS·BD Model 
4/'1P. Window controller program with many aµµlica
tions. Includes calculator, calendar. a sort utility. ter
minal facili ty, add1ess cards. on-lino help facility, and 
much more. "Sidekick" for the Model 41 
Models 4/4P ....... . ... . .. . . . . . . . ... . . S54.50 

EDAS/PRO-CREATE 
One of M isosys' most popular ut1l1ties. Both a Full 
Screen Text Ed itor as we ll as a powerful Macro 
Assembler. Assembler supports nested macros. in
cludes. and conditionals. Work s excellently under 
most DOSes. 
Models 11111 and 4 . .. .. . .. . . . . . . . .. . .. . . . S69.5U 

ZBASIC 3.0 
ZEDCOR's brand new basic compiler. Device in
dependent gr::iphics, 54 diQil numeric accuracy, 
built-in in teractive Editor and Compiler, structured 
Programming Constructs, and much more. The 
commands s1ay the same for any and all computers' 
MODELS 11111 and 4 . . . . . . . .. . . . .. . . .. . ... S79.50 

SUPER UTILITY 
" The indiopensable first-aid kil for !he TRS.80 users.. "Con
lains over GO di fferent u1ili1ies 1or repairing. revivin~ dead 
Illes. relm rnatting. manipulnt1on ol 1iles. and lots more' 
Super Uti li ty Plus (Models t & Ill) . . . ....... .. $59.50 
Super Util ity 4/4P . . .. ...... . . .... . .. .. ... S69.50 
Suµ~r Uti lity MSDOS . . . . . . . . . . . . . . . . . . . . . S79.50 

PACKAGE DEAL! 

** MTERM ** 

** MSCRIPT ** 


SUPERCROSS XT 

Designed specifica lly tor transternng 


data and progra m files between 

TRS-80 disks and those o1 


other co mputers 

'I 

ModelsI/Ill or 4 ...... S 89.50 • WORD PROCESSOR • SPREAD SHEET· GRAPHICS •* * with ConYert Basic oplionS 99.50 • DATA BASE • & MORE!

* * DOSPLUS IVa 
A complete operating system has just become very 
i':ltfordable! This new deal otters an operating system 
that 1s much laster and easier to use than TASDOS. Not only 
1s DOSPLUS !Va itself very user-friendly, it also offers a bui lt- in 
menu driving system. and of course . GREATLY enhanced 
BASIC . Olher included fealures of DOSPLUS !Va are: Text 
Editor. Linker . Assembler; Directory Verification/Repair . Disk 
Mapping, and File & D isk Editing . As 1f that is not enough , you 
now also get MSCRIPT with your purchase ol DOSPLUS IVa. 
Thafs right . one of the easiest and mosl convenient to use word 
processors goes w ith your purchase. Also , MTERM Smart Ter 
minal (one of the besl lull featured TRS-80 lerminal programs 
ava ilable) 1s included in th is deal. In add11ton lo all of the 
remarkable features of MTEAM , ii will also enable you lo log 
on to local Bulletin Boards and tell your fr iends about this fan 
tastic deal! 
DOSPLUS IVa I MSCRIPT I MTERM Package Deal 
Models 4/4P (list $329.851 .. . .. ..... ..... . .. .. . .. . .... $159.50 

This integrated software package for the Models 4/4P, as well as 
for MSDOS, combines many functions to become one of the best 
software deals available for any computer. Included are Word Pro
cessing, Spread Sheet Analysis (which p rovide a full range of 
mathematical functions) , Relationa l Database Management 
(allows merging, multiple se lection cri teria , restructure of 
DataBase, Multiple Sorting etc. ), Spel ling Checker (55,000 word 
dictionary, correction featu re, ability to create personal and p ro 
fess ional dictionaries) . Bar Chart Graphics (created direclly from 
SpreadSheet data and supported on any printer), and finally, Data 
Encryption. If you are worried about learning T -Maker, worry no 
longer. It has excellent documentation and comes equipped with 
a T utorial on the disk. Not only is it a great program , but it is a lso 
at a great pricel!! 
Model 4/4P (list $299) ... . . .. .... . . .. . . .... .. .... . .. $184.50 
MSDOS version (List $450) .. . . . . .. .. . .. .... . . . ... . ... $294.50 

LE SCRIPT 
Great pnnter support . full Model 4 support and 
much more' On a 128K Model 4 . you can have 
over 90K of tex t bulfer for use on a single 
fife Model 4 features ava ilable while running 
in Model Ill mode By far LeScnpt •S our 
most popular program ' 

Models 11111 or 4 (Lisi $129.951 ........ $94 .50 


ELECTRIC WEBSTER 
WORD PROCESSING Includes 50 ,0DO word dictionary. Features iast check· 

ing, interar. live correcting and personal dictionary PACKAGE DEAL 
exµans ion (Spec ify computer and word processor 

LeScript and El ec tri c Webster when ordering)

1oge1her 11 Needless to say. these 1wo 


grea1 programs work excellen11y 
 Electric Webster (Models I/Ill or 4) 
(list $149.95) .... . . ... ... . .. . . . . . ..... .5129.50together• 

Grammnr or Hyphenation options 
W.P. Package (List S279.90) . .. . . . $199.50 

(List S49.95) . . . . . . . . .. . . . .. . ... . .. Each S38.50 



GAMES UTILITIES 

ELECTRONIC 
NOTEBOOKS 

KS OFT 
SUPERLOG 4 . . . . . ... $99.50 

SUPERLOG 3 (I/Ill) .. ............ . . ... . . $99.50 

LOG (Model I) ...... . . . .. . . . . . . . . . . . . .. $44.50 

LOG (Model Ill) ...... . .. . . . . . . . . ....... $44.50 

MONTHLY 
SPOTLIGHT 

AFM 
The brand new uala bas11 manager from 
PowerSoft. The key-word of lh1s program 1s 
.. FLEXIBLE'". Free-form entry system 
allows you to enter your data any way you 
please . Cons ists of three modules : AFM 
(Auto File Manager). AFR (Au10 File 
Reporter) . and AFU (Auto Fi le Utility) . 
Features fully sorted output by all fields . fully 

relational . form letter output. relational 
lookup, mail labels. and much more. 

Probably Ille besl Data Base 
Manager available for 

the TAS-80 1 

CONVERSION 
PROGRAMS 

BASIC 3 TO 4 CONVERT 
Model 4/4P ONLY (list $49.95) ... . . . . . . . ... $39.50 

BASIC 4 TO 3 CONVERT 
Model I/Ill (list $49.95) ............•... ... $39.50 
BASIC GW CONVERT 
Model 4/4P ONLY (list $99.95) . . . . . . .. . . . . . $89.50 
CONVERT BASIC 
Models I/Ill and 4 (li st S29.95) ..... .. . . . ... $27.50 

OUR GUARANTEE: 
We sell only lop-quality software. If, howe,vcr you are unsatisfied with 

S94 .50 ORDERS & INFORMATION 
a product . you may return it within 1 O days (in good condition) for a 
refund. less $2.50 handling charge for prograriis under $50 ($5 for 
programs over $50). We also ask for a letter stilting the reason for 
your return . 

We will also beat any competitor's prir.e hy $1 00 (same conditions 
as competition , ie. shipping charges etc.) if you tell us where they 
advertise their price . 

TO ORDER: 
We accept orders by phone or mail. Specify your T RS-80 Model, exact 
program(s) wanted. and method of payment. We accept VISA, Master
Card. Check. and Money Orders (CO.D. orders add S2.50 and Gov't Pur
chase Orders add $5.00). Electric Webster orders please specify Word 
Processor. Free shipping to continental U.S. and Canada. All prices are 
rn U.S. Funds . Prices sub1ect to change without notice. 

(416) 575-3201 
10 a.m.- 7 p.m. Monelay to Saturday 

801 Mohawk Road West 3235 Lockport Road 
Niagara Falls, Hamilton, Ontario 

N.Y. 14305 Canada L9C 6C2 

(416) 575-3201 
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PowERSOFT NEwsFLASH #4 
:::::: COMDEX REPORT ** 


AdV!Hfisem«lt 
T"•"' ~ yo<J 101 1«il(l r.g our latest iti5llJ/lmenl of PoworSotr'o Nowwfloah. Htl11PY N- Year/ We 
••opo yo" ri.10 .1 <.I""" ho/day. This space will cortaln infatnltliofl Iha/ ctoesnt rNl1y fl into a r~ lid· 
· , , ... :.:rmi'lt _,, ,,,,:;o I.JI us kl>Ow your com"'8flts. We need to knOW ifycu Us these little collJmns and if 
r1w1 .110 or .... " " t>1 r»u. We tJPPf9CllllB f'l8¥lng from yuu. If you are o now TRS·llO"" ovrwN, -1cotne! 

Pow•rSo,,., $pocia/ COMDEX REPORT· Even lhougfl lflls NEWSFLASH is wrillon for Ille 
'tJ:J <J.Yf ,,,u... '' N •., 1tetU1Jty .,.,,,uon on Novombor 25·28. jusl aflsr we got back ITOm COMDEX ~ 
, . ,, , os.ud w•tf rtot;.1t1y ap~r at rl'.s end al Decll"lllHN. l'e flOpe I/Jal mosr of tllis info wil stillbe lim«y. 
I~" 1l'.1r. on wE w"'" lh8re was to team wl'lal was going 10 be 'lllPIHlring ovor the na1t1 six months so 
..,.,, .vo c'1n ~ ,,.,,,.,, p1epN9d 10 n<1tp YOU as new ,,..m: arise. n«wonr.ing. nBW graghic standsr:ls, 
••·c~,,1 capilc•:y rw<! 1l1ives. BIC. L•l<s wow stall1C1 many tn- • we l!Ill not IJb:Jndoning 11111 TRS«J. 
;v,. ,,,,. .,,r,n.1"'<.I ;}(Jt ar&a of knowtfKfge for lhll lu/11e. but we71 stiU be doing what we do best · 
c.•cC·;'<Yl>ng '"~ IHS d'.J . anc: now the MS·DOS TANDYlno . ,..,_ ,,_ f«ll'tBPIJS/ &ixyaars . 

N•w lrom TANDY· 01 course by now you'Ve re;td a hfMfd about tho TANDY 3000 • Tandf's a/IS'NBT 
:,, :t •d AT ,..,,,.,.,_ Pothaps you'w• """'n (10llll down to thO store and lool<.od lJl amt. In my opinion 
this was '"• h•ro of Iii• show/ Ir IS • real AT clone • oxcepr oenor In ••11•••1 ways. 
!.!,..n ''"'c.on; t . ·.1n 1 "N:ter• "'u thdt it sells for about <O" MISS I/Ian a com/;IJlllb/6 AT. is 201' faster, 
.w:.J 1,., '"· " " , 1,>1• · It coma:: wr11> !>I :lK (m:iy l1A increased to tuOK on lhO mothOrlJOalcl), fftCk.Br-!rse 
9•.•N,cs. .1rtd l'>w'l -m ont0it11I dockleeltH?dar. 1118 single 1.2 mog dri"B mod81 rs tflO Bfllry../111181 
s1>:,,.n 1m .flls 40 trl< SS or DSJ. The 3000 stNls /JI ~9S (/J 11181 bargain ccmparlld lo 1118 rest oflhll 
r ., ,,,..,,J I llo cJu•u '" mocJ..i 111 $.1595 include& o singlo I :J mog driv11 a'ld an inl8"'111 20 mog rigid alive. 
A s'"'""' ;;>C m..g d''""' car a!so 09 mourl«la llfl0/h8rf/Oppy td6sirod. We'WI got 006 on otrlBr... 

w• ...,. ••ry d••11Ppoint•d 111111 th• 40 wa• nor anywhere lrl a/girt 111 the flllw/y designed 
S:".JO urJO. r;;rwlf tuoth. Alter a ll. ti IS a 118W rrcd911 The 40 is /J REAL NEAT oompultll' ii you w11n/ to 
_, 1,1y N•lh ~'tit Tl~ BO tami:y and A vwy good "":US comp:llod :o TRS.SO's pticos pr~. For thoSB 
ont@r•>IOO, '"""' w.osnl II Cnlor Compurer in sigrrr oillltif, but lhllf's probably llOcaUSll lhO rumored new 
modlll r~nl IA10f ylll 1119t~ WAS a ?000flow9olor, SO I lcnow 1/1111 Wdl trllllce lfOSB PBOP1B f6'11 bollM. 

Now configurations of thtt TANDY 1200771 On <!'splay at 1118 TANDY booth was a dual thin· 
,,,,. l/oppy ;t,,_e Vi)tr;1on 01 a I ANDY , 200 wirti or witNxlt 0 hard diekl Ne- SlfW """of l/'ese bsforo! 
Air. a .1 1;.oc wolf• ;1 "1igle lull hei<;hl lloppy and no hllfr1 dtilf9. As you know. tho I 200 !las atways b80tl 
"''d 1n o"" xmt..1ur.1r10t1 cnty . ong luu fwiahl dtivo with n 10 nog llB!rl an·ve I do111 know ii these WOIO 
111r. r cJQna up rm llH• s/low crowd or wore now ontries i1 ~u ""' "''" "' dolldlino trmo. I 00 /<rlcW 111a1 1/umf 
" .1 ~., ,. m;,111m1XXJtd allowing mom sl<'Js' This now 581 al ccnliguraions IOI 1118 1200. witfl or without 
l1:un 1tnv., (ll'H ""''.ff m.11 Wit nl ,1 nEAL PC Clono and Wilnl lo build ii up /JS lhay go}. /119 1000 and 2000 . 
.1,;.M •••lh or w•ltoul fli1•<1 dtivii', ifrtd now llllJ 3000 (Dgaln lloppy or rig ( I) m111<os Tl.NOY a real 
cm11onr1or ·11 '"'Y ' " '"~erptace. Wh,1tovor you want • ll•HY cdn supply ii. I could not g11 •price on 
"'• llop,,y wors1ons of rh11 t 200 or an 11nswer 11s 10 when or if thoy really might b• 
11v111/nbl•. I 11/so couldn't find out much about any kind of plans for th• 40 exoopt; 
" •t is 1t•Dil11bltt m th• computer canters and HI/Ing fin•. " 

II 1.io only r•~son yo11 mlglll b• th/nlting ot changing lo • PC i• m11/1ip/01tlng (running 
sPvRr.11 n unpulttrs off /J common hard drlvtt}, 11nd you're h•ppy with your TRS-80 
nr1 c c""'"' soflwar11, th1m think ag11ln. Mulllp/o/tld Htucl Drl•H for tho TRS-80 are 
11v nil,1hlH lf!un 01-TEC.Lf... WntlB at COMDEX WH '1lld /J chance to visit with AJ Roson al Rf. TF.CH 
/"n l ·.> r1m~e» BT nas 00011 sr1irning their Muf.iploxor tor ovor 1flr99 yf1a1s now. 11$ well as a 10 meg 
r ,,,,.,, ,'}" , ,., ~ 110 We 'vs aol .1 combination of 4's, Ill's, and l's hool!fld up to OU/S (up to 8 macflinflS 
,11/ow•rl) .wd h.wo Deon 1un11i119 it /or years "81)' rellllbly. BT 11Qulp11UH1t i11cll/CJIJ ourspecial rigid dtivllfC II 
cr-u:•''"'' 4 1..w Mfv.,nragos of our driv9f'S aro smifl/tlf file a'localion sizos, sma"llt' amount of "'emory 
,,,,.,,,,"1. '·''- '"' 111~1< ''°·comb..in9 Mad Ill wrd 4 on samo arive, aoo complete lloxibitty for custom 
c.,r ~ f1 " ·" ••" Our dri•ors Rro availablo for Bi· Tedi equiof)m11nr. as won as fa PercomtAnrocomp, 
llN)IO S /l/lC K !, 1:;, a.'ld 35 "'trfJ. H.vrl Drive SpOC>altSIS, llnd OlnBt systems using II WD· IOOO I~ 
<orrrJ ·'"' [~.~: •• ,,.,,. SuC!l!<Jlf C.rn11p IS !Hlnding US a drN8 soon, SO Stflporf may be coming ii pos.sib/8... 

Oth..r r.1,.dom notos from 1110 show... you MNET·SO Old ·limers c"'t1ainly rAm6'11bor R;chard 
•.1,101 tr., .:'"-"·" nl th-1 SIG concept on lhBSOURCE 11ndARrly clllys of MicroNET. WoflBRtd from a 
.,.: 1: ' " s,:,t'f•) l'nt r.a iv3s a r tr.s s11ow. We IOoluKJ IOI tour mys, b<A could nol 6nd Rich11td. We havo a 
,L,1 _..,,, "" ' '•' '" t:ough, and wll attompl lo mako contifd wi1h him. We1116Dvo comp/die rkitaifs on our 
.-,:r; " '"'"' ·'" :!i:!. •1n'1 a brlol r>O'l' hRrA when wo can... Also '7181 witn BiU LCJtXlen, ill'Olhsr BBr/y TRS·BO 
' , >'!'Irr.,,'· ...... ' • ainoor. no;v miJfliJgl!r Ol tne new GE NtHworA. Their~,~,.,,, loOIC good, and th91 no 
''· '''' .1 11·:.: P::" r..>c1..:>n.' Wa also mill with PhiMan6ek1 lromCORMJCOP'A af'ldwe ~116/y ~fliJl<ZBd 
L: ,.. , 11; '. ·,\'( ' '.5 TER SUIJ()Ort ol PowerSCRIPT 4.2. Ab1 .. now. Maybe Ill Dnd I tator (up 10 PtilJ 

At'fmtivn scmPS/T'M and Pow•rScrlpt usttrs.. . New! Wa are pi;blishin] a r11farence gurd8 
•o !M o. ~1 corv.,, SCRIPS/,... program 1m. conta:ns sas1 to lo/ow insrruction& on go!ting thll most 
'' "" SCHlt" ;, : r • for AIO'J I, IM, or,, Ahhough nol '71Hnl 'o rapl.•t» Tandy's manual. ii is CO'fltll61e 
tJ ro :19l'I r~ sr«n'1 atorlH in its comp/elenoss. Exp•ains af the mysteries and onds confus:on on 
CI Y'r:ll i<fV'.~ •Ou fhJVBr cndorslood be/Ole! Ccntains lots al flKDmp/os. Mar.y pages ;K./ullllfy 11111 printed 
N1:h ~C f.11'.~ 1T >0 "'"' 1nregrr:y IJltd CIBotnoss lltfl maintrinod. Con1ain1 extsnsivo Index to :fie //fl/ 
'"·" "'·' ' 1" ~ 1c h doo~~1 ha10 one}. Pl•••• seo our ad elsawfl•r• /or orrlorlng Info. 
JilH H[ M.' F f.1.\J\/UAI. FOR SvnlPS/T"' app:iss 10 al releaslld V'8tSion$ for Modol I, Ill, or.. . $7.95 

W• h11v• a brand now C!lalog '6! If you are nC1 on Oii' maJ/irg llsl Wt<! lla118n1 rACBivBd ontt by 
new (Olt1~ co.w J. and ~~I li/'8 Oll8 • plBBSe drop us a nolll or CJ1111nd llSk tor one. Groups and Clubs 
mAy ,.,.,., " '>J ,.quNI wh:JtovM numlltll' you nlHKI. W11re hero to flalp you, so if }'OU ha"8 ANY 
Q<AS/•ons pto.u.• wnte orcaJI. We lcnowabout PC's as wen as TRS·BO's. Adding a 110rr1arr1e art1 NJve 
11•·"" '"" " ? Wd know /l/J/rl drw8& inside and out. If you 1119 a m8'71"8r d COmf.uSBtve"'. we 1111"8 s 
>LPµu1r :; rG tri.ro 111111 you can r.-ch from Rny prompt !ly typing; GO PCS-S6. Try Ill If you c11n 
'6C''""""'"" our proauas to your illSsodalss, p/easll dol GW lham our addrBss and suggest thBy °"" 
"~ /or .1 c;i1.11og. p,,,.."" see o~r 11<1 els8whonl 118re tor dB<saiptions of 11 ,_ofOii' pfOdtr.:ts. Thank you• 
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LOAD 


BO 

Load 80 gathers together selected 

programs from this Issue of 80 Mi
cro and puts them on a magnetic me
rll 11111 lor your convenience . It is 
avallalJlt:on tape or disk. and runs on the 
Models 1. Ill. and 4. 

li!->ing 1..oad 80 Is simple. If you own a 
tapt· svswm. luat.1 thr: Load 80 uipe as per 
lilt· ins1ructions provided. If you own a 
Mocld 1or Ill t.llsk system. you boot the 
I .oad 80 disk and transfer the flies to a 

TRSOOS system disk according to slm· 
pie 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 sys· 
tern . Some Model Ill programs. for in
stance. will run on the Model 4 In the 
Model Ill mode, but not In the Model 4 
mode. 

Ifyou have any questions about the pro
grams. call Keith Johnson at 603-924· 
9471 . Yearly subscriptions to Load 80 are 
$199.97 for disk, or $99.97 for cassette. 
lndivltlual loaders are available on disk 
for $21.47 or on cassette for $11.47. ln
clutllng postage. To place a subscription 
order. or to ask questions about your 
suh!'M:rlption. 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.. Peterborough. NH 03458. 

- --- - ' • -l : -- --- -- ~ 

I~- 1_.r --.\, (~~)~ ,I 

- . . - -- - - - .._ - . ~ 

Compress/Decompre1& Sound 

Ar11clc: l<cader Forum Ip. 25). Article: Sounds Incredible (p. 60). 

S\'stcm: Model Ill . 32K RAM. Series I System: Models 4 and 4P. 64K RAM: 

t•tlllur/asscmblcr: Model 4 . 64K RAM . Etlas editor/assembler. 

j,;l),\S edilor/assembler. Au r.asy and efficient advanced 


Store Scripslt 1ext Olt!S nn disk sound routine. 
,.,.,momlcnlly. Language: ~mbly. 
La11g11ag<-: Assembly. Cassette ntespecs: J . K. SOUND (CMDJ. 
C'as...-ltc filcspccs: COMPR3 (SRC). Disk fllespecs: SOUND/BAS. MUSIC/ 
COMPR:l !CMD!. DCOMP3 (CMD). B./\S. SOUND/SRC. SOUND/CMD. 
COMPRS !CMDJ. DCOMPR (CMD). Commando 
Ulsk Olcspccs: COMPR3/SRC. Article: Macro Economics (p. 66!. 
I ·uMPR3/CMD. DCOMP3/CMD. System: Model Ill. TRSDOS 1.3 32K 
COMPRS4/SRC. DCOMPRS4/SRC. RAM: Apparatedltor/assembler. 
tx:OMPRS4/CMD. Create customized macros. 

Language: Assembly. HiCale 
C-lte fllespcc: COMMAN ISRC).Anlcle: Higher Mathematics (p. 42). 
COMMAN !CMDl.S~'Stem: Models I. Ill. and 4: 16K RAM 
Disk fllespecs: COMMANDO/SHC.ICnssctte Basic): 32K RAM !Disk Basic). 
COMMANDO/CMD.Calculate with accuracy up to 200 


,.lgnlficant digits. Converter 

Language: Basic. Article: Project 80 (p. 70). 


Cassc:ll" Olespcc: B. System: Mod,ls I. 111. and 4: 32K HAM: 
Disk Olesp.,c: HICALC/BJ\S. 8748 Assembler. 

Controller software ror the scrlal·to
Double parallel converter. 

i\rticlc: Pu tung Things Prccbcly (p. 44). 
 Language: Assembly. 

S.vstcm: Models I. ID. and 4: 16K RAM 
 Cassette fllespec: SERTOP (SRC). SER· 
ICmisclle Basic): 32K RAM (Oisk Basic). TOP(CMDJ. 


Get double·preclslon results for expo
 Disk Olespccll: SERTOPAR/SRC. SER
nrnllation and Baste math functions. TOPAR/CMD. 
I~•nguagc : Basic. Life 
C'<1s....-11e filcspccs: C. U. E. F. G. H. Article: The Next Step (p. 100). 
lJlsk Olr::\pcc$: LOCRTHM/BAS. NA- System: Model 4. TRSDOS 6.2 64K 
TEXP/BAS. EXPDBLE/HAS. TRIG/ RAM: F..das editor/assembler. 

- ..QAS...ARCTANGLBAS...SQHRQQT/BAS_,_ _ -Simuhde thc-gamc.ilfl~ __ _ 

Solver Language: A~'lembly. 
Arriclc: Finding Your Roots (p. 48). Cossette Olespec: l.IFE (CMDJ. 

System: Models I and 111: Model 4 with Disk fllespecs: LIF'E/SRC. LIFE/CMD. 

.-hanges. 16K RAM (C..,,,,.,tte Dasie). Data I;\aae 

:12K RAM (Disk Basic). Article: Spr12dshcet Beat (p. 108). 


Solve linear and nonlinear ec1uatlons System: Models 4 and 4P 64K HAM: 
1111 rhdr roo1s. VlsiCalc. 
l.:111g11agc: Basic. Use VlslCalc as a dala base. 
I '.assetlc lllcspec: I. Cassette mespec: L. 
Disk nlcspcc: SOLVER/BAS. Disk fUespec: READER/BAS. 

BAS a Basic SRc; • sour<'P. c:ocle CMD • objecl code 
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BOMao ;o > -OlmeCWCommunioalionallnc:. .,_, 
tho worid'a 1.1'9"' publ~' of comp!Alr~ lnbmab\. 

The - p- 51 - ,,.--. .. 20.moj;w 
- · Nlnt milion people "'"" one or mofO of tho 
-·· ................ each ....... - "'"'"gr_ in
- AlgenN's ~Alfl""'iM; As11'1 T1llr 
~rid: Auoen>li4't ~ - ~· 
... l'C - -"""·-:-· ,,.,_- IAlcroM.-: CNna'a Chitla ~ 001u.,.1,.s 
~. PC-and~~· 
,,-......,., Mtluo: Fronce'• I# - lnlomNlliquo, - (Apo 
pit) anCI OPC (IBM&; and OWllOutiqw, -.......,., .,..,.._. 


-.-~. PC-.-. cwEdillotl/Silmlrw!, Comput., e,,.;,,.... Run ond App#'s: 11a1y·s 

eo.._..._ - - PC..._...,., -'-'•~· 
- J.,,.n: Merl<:O's ~.rico ..i c-pu.
Mundo: The-·~ BonoU ond PC 
- -.,.,., .......,,., ,..,,,,,,,,.__ Horpe, PC IWRl.D 
and Run (C-): SIUCli Alll>la's Saudi~; 

Spon't ~-~ Mlwtl, c.m. 
modoto WMI: s-·s Conpur..S-. M-. ond 
S- PC: tho UK't ~ __...,., ~ 

News, PC 8- -· n CCn1{UM s-.. E.._: 
\lenozuela's Compulorw«ld ~""'U.S.'~· 

- HOT CoCo, .nCidor, -- ..,.._,.,Albu-· 
-*I. PC-· n,,., 73 .._.,.., Focut P-. .,, 
~andBO-. 

.£NDl1!!Jt. wfrh SuDtctlptlons: Send adncrlptlon ol tllo pr~ 
lemandyourcuriiftrlriilJOllftllll ,_,,,-.-, . 
Sublcrlptlon Department, P.O. Bo1 llllt . Farmlngdale, NY 

11737. 

""10fiem• .,,,,,. La.d «> ~11lel10n: Add'•• connocnd•nce to 

Loed llO, 00 Pino 61, Peterborougn, NH o:wsll . 
l'rvb-•with II- Sencl I OMctlpllarl of the ,,.-.i 

end your • ......,t eddreu to: BO AllCrO, Rt. 101 &. Elm Street, Pt

tor1>otough, NH o:M58, ATTN.: Rita B. Rivard. CUslomor a.Mee 

M.,-. Uurgent,call t.aflM.Ct-4403.
Cfl•- ol Addieu:Senti old label « copy cl Old llCIGtHI ond 

- -·-lo; BO"'"""· P.O. Box 1181, F-nvo•ie. NY 

11373. Pl._ g...., olght weoka edvonoe notlca . 
.,_,,"".Thia l)Ulllk:atlon la ...uable In mlcrotonn"""' un• 
......ty M ICIO"llTI! 1n1ematton•I. Unfled lt•IM •ddtM•: :JOO 

Ncnn Z8eb - · Depl P.A., Ann Arbor, Ml 41100. F"""Gn oo

tlfMI: 18 !lotllonl -. llellt. P.R., London, WC11WEJ, Eft0
lan<11. 

- : Contact Ralno Wlllln, Retall Salos M.._, IO ........ 

Plfte St., PolerbOrO\lgh, NH 03458. (800) ~728. 
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Didyoulfnowi' 

Only one spelling checlier: 

• 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 Webst r 
SPELLING CHECKER 

Displays Correct Spellings: If you don't 
know the correct spelling of a word, 
EW will look it up fo r you, and display 
the dictionary. 

Verifies Corrections: If you think you 
know the correct spelling of a word, 
EW will check it for you before mak
ing the corrections. 

Hyphenates Automatically: (Optional). 
Inserts discretionary hyphens through
out text. 

Grammar & Style Checker: (Optional). 
Identifies 22 types of common errors. 
Makes suggested corrections with the 
stroke of a key. Runs within EW. 

50,000 Word Dictionary: Uses only 
2'h bytes per word; add as many words 
as you wish. 

Fast Correcting: In as little as 30 sec
onds, Electric Webster can return you 
to your Word Processing program, 
with your text fully corrected and on 
your screen . 

Integrates: with WQrdStar. Deskmate, 
Spellbinder. Volkswriter, Open Access, 
Allwrite, Newscript, Lazy Writer, Sup
erscri p it, Scr ipsit , Elect ric Pencil , 
Copy Art , Powerscript , Zorlof, and 
LeScript (specify). Begins proofing at 
the stroke of a key: returns you to 
word processing automatically. 
When ordering, stipulate word proces
sing program and operating system. 

==AUTO-HYPHENATION== GRAMMAR CHECKER 


"The Cadillac" 

of spelling checkers 


ACCLAIMED: 

"Electric Webster is the best. J ust read 

any review in any magazine and I don't 

believe t hat you will find even one dis

agreement to tha t statement." C/N

T UG. Cincinnati's Users Group Mag. 
4/83 

"The most helpful program l've found 
is Electric Webster. After looking at 
nine proofreading programs. I've set
tled on Webster . . . " Creative Comput
ing 11 /83 

This dictionary is not published by the urivi n~l publi)hcr~ ur Ul-bJlr't 's 
Dirilonary or 1he1r successors . 

Performa nee " Excellent"; Documenta
tion "Good"; Ease of Use "Excellent"; 
Error Ha nd ling "Excellent". Info 
World, 8/ 82 

"Electric Webster, a fa ntastic spelling 
and gram mar checker " 80 Micro 4 / 85 

No see 
for yourself! 

F
Try Befo re You Buy: 

or the econd straight year. 80 
Micro re;i ders have voted Elec
tr ic Webster the # I Spelling 

checker. h nd out for yourself how ac
curate, fa t and easy proof-reading can 
be. For o nly the $5 cost of postage. 
material and handling, we will send 
you a specia l Electric Webster demon 
stration d isk that works j ust like Web
ster. but proofs on ly half the a lphabet. 
With it . you' ll get a coupon worth $5 
towards the purchase of Electric Web
ster. 

LOW PRICES: 

TRS-80. Mode l I/ Il l or IV 
w/ Co rrecti ng Feature 
Hyphenat ion 

$ 89.95 
$149.95 
$ 49.95 

Grammar & Style Checker$ 49 .95 

CP / M. PC/ DOS. Model 1000/ 2000 
Electric Webster, 
w/ Correcting Feature. $ 169.95 
Hyphenat ion . a nd Grammar 

~COiiiUcopia Software 

.. POST OFFICE BOX 61 11, ALBANY, CALIFORNIA 94706, PHONE ( 415) 524-8098 



SIDE TRACKS I by Eric Maloney 

Tandy 1000 New BMOC 


G elling infon11 <1 1lon on computer 
sales l'run 1 Tandy is like trying to 

g..i a rncmbc ~ rsllip list from the Irish Re· 
publlca11 Arm:v. The on ly way lo get a 
real idea of how various models are mov
ing Is lo ask Iht: stores. so that's what we 
did last fall. Tlw n$u lts show that Tan
dy's MS·DOS machines are the over
whelming ravorilc·s Lhcse days, and are 
likely lo be so in the foreseeable future. 

We polled l00 randomly selected Ra
dio Shack Cornpu li:r Center (RSCC) per
sonnel. Herc's wllal we found: 

• Some 88 Jll'r<"<·11t. say 1!1'1mputer58.les In 1985 
were up trom l!"'JH'! . 
•The .Model IOUO i s the br.s1-seller In 79 per
c:i·nt ol .Lhc slon·s. Wll 11 1111: 1200 =iccond at 11 
Jll"rcc~L Olhn sy•;(cms with a best-seller rank
ing wcrp th~· 2000 (4 percent). 6000 (4 per· 
t'Cnt). Coij11 Computl'r (I percent}. and JOO ( 1 
percent). 
• Scvent}'-<11w f11:rr.1'.Itl say the 1000 will still 
he rilirin>cr I 111 Ihr full of 1986. 
• Eighly·.lhrc,c· pcr1.:t·1il say lBM eompalibiUty 
is 11ripiirla11i· 'to 'randy J'!fi lc;s. 
• AliOut $! pt•rwlll ,,;ay lhc Model 4D has a 
brlglil to(:xti-<.-111.·ly 1>r1gh1 future. The rest say 
lhc TRS.DOS tnachinc's future ls dim or non· 
cx1s1.1:111 .. 
• Elghly-lwo p1·rrcnt predict that Tandy'::; 
por.1ablco"' wi'll l>t'nm><· more popular. 
•Some 94 111·rrcn t >1ny that third-party sup
porl helps 1l11·h 1·umpulcr snles. and 80 i:icr
ccnt say lllon· suc·h support. is needed. 
•Only 53 p1•rc •.,11t us•" i:'.xprcss Order Software 
1£0SI lo ob1a111 products for their customers. 
bul 96. p<•n·c·111 or ihat gmup say their cus
lomcrs likt• 1111' scrvh,'C. 

Thcsr. rcsulls show conclusively that 
the Model 1000 ball taken over the grunt 
work as 'Jandy's lop-selling mlcrocom· 
put.er. MS-i.}OS Is no longer the future : It 
has become: lhc prt-sent. 

Fort Wurl l1,,..ho.uld take special note of 
the rcspons<· to our questions regarding 
thlnl-p'a:rt)• 8upport. RSCC managers be· 
li eve cmQ.lmtica.lly I.hat the company 
s hould ope n ii~ doors. to software firms. 

History has alrcarly proven several 
llrn C','i lll<Jl , n 1nl<,rocompuler manufac
turer C:i.ll.111)1 be successful fflt is not sup
ported by un ac1lvc. healthy third-party 
market. IJnforlunatdy. while the Apple 
and lBM. lhircl-party industries were ex
ploding. Tandy wus neglecting, and in 
some ca~c·s discn11raging. the many 
lledgling companics producing TRSDOS 
software. Tiu· n·sulls were disastrous
IUM and Appl e lhrived while Tandy 
willed on th r:- ,·inc. 
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Tandy has shown during the last year 
that it does not wanl Lo repeal tl-iis mis
take with its MS-DOS machines. It is sell
ing more third-party software. has built 
a healthy EOS library. and is currently 
expf'.rimcn ting with compu ter magazines 
in th RSCCs. The company should bc 
gratified to know that its managers- U1e 
guys out on lhe front lines-will wel
come more of the same. The result can 
only be 111ore happy customers and . ul
timately. more sales for Tandy. 

Articles Wanted 
Many of you have written top-notch 

programs for use In the home or office . 
Somc of you have perfected progra m
ming techniques ' to make your comput
ing easier and more pleasurable. And we 
think It's high time you wrote it up for 
80 Micro so others can benefit. 

Writing art icles for us is easy. Let' 
say. for instance. that you've written a 
program for your busin ess that you 
think others might bf'. able to use. First. 
you write a letter to our Submissions 
Committee telling us what U1e program 
does and asking whether !L's something 
we'd like to look at. We'll send you a re
ply. along with our writer's guidelines. 
which will tell you exactly how to submit 
your manuscripl. It's as easy as that. 

(If you want to read our guidelines be
fore you query us about a specific article. 
send us a stamped. self-addressed enve
lope. and we' ll send you a copy.) 

We' re looking for all kinds of articles 
right now. particularly for the Models m. 
4. and 1000. We'd like to sec some short, 
useful programs that will help lmslness
mcn and home uscrs to be more produc

tive. We'rP- always in the market for 
science applica tions, and we never tire 
of good. original programming utllltit:s. 

We'd also like to see articles explain
ing lo our readers how they can b come 
hetter programmers. 

Incidenta lly. we'll pay you for any
thing w e publish-$!10 to $100 per 
printed page. depending on the type and 
quality of the material. 

Problem s with Programs? 
Having problems with a program pub· 

lishcd in 80 M icro? Before you throw out 
your compu ter (or. worse. cancel your 
s ubscription). here's a1 explanation of 
how we process a program for publica
tion, and how you can troubleshool one 
if it rloesn ' t run properly. 

All of ou r programs go through our 
tech depar tm ent several times for check
ing and debugging. We print out all list
ings on o ur NEC Spinwritcr direc tly 
from disks provided by the authors. thus 
furlh er decreasiug the possibility of data 
entry e r l;'ors . Thus, while we do not 
claim to ca tch a ll bugs {particularly er
rors in a program's logic) . we manage to 
find mos t of them . and can guaranlee 
with some confidence that our programs 
will ruu a published. 

If you 1ype In a listing and can't get it 
to run . first check the System Require
m ents bol!: to make sure that the pro
gram is written for you r sy tern. You 
won't get a Model Ill program to run as 
is on a Model 4, or a disk-based program 
to work from Cassette Basic. 

If you 're getting syntax rrors. check. 
double-c hec k. and trip le-check your 
code. You' ll be amazed by how well ty
po can h ide themselves. Some common 
errors inc lude minus signs instead of 
equals signs. extra parenU1eses. and co
lons where semicolons should be. 

If you still can't get U1e program to 
work. and arc convinced that you are not 
at faul t. write the author. Give the a u· 
thor a short descr iption of your system . 
Be specific about your problem. explain· 
Ing wht:rc the error occurred a nd what. 
if any, error messages you got. Semi a 
copy of the program li sting. marking 
where the program didn 't do what you 
thought it would do. 

Finally. if you want a reply. be s ure 
to inclu de a self-addressed. stamped 
envelope. • 

http:l1,,..ho


Circle 91 on Reader Service card. DOTWRlTER printed these on an Epson MX-80. 

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

tations. le tterheads. large sideways 
banners, catalogs, or eve n books. It is 
just what you need to turn your dot
matrix printer into a versa tile typeset 
ting machine. And ii is available for 
your TRS-80 Model 4/4P (yes, in native 
mode). as well as for the Models I and 
III. 

D
WHAT IS DOTWllITER? 

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

duce the kind s of s tunning res ult s 
shown inside the box. It is a full-func
tion text printing program, so you can 
inter-mix differen t character sets, do 
centering, pa ragraphs , pagination, 
magnification, draw horizontal and 
vertical lines, reversal s (black on 
white). and even prin t right-justified 
proportional text. 

DOTWRITER includes the printing 
program, comple te documentation, 
and fourteen useful typefaces (60 to 90 
characters per typeface). We will in
clude the 170-page Letterset Refe re nce 
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 ALLW RITE or 

SuperScripsit), add the necessary for

ma tting comma nd s . 

and DOT W RITER 

will do the rest. 


36 more letter
s et disks are 
available separate
ly_ Each h as 3 -12 
complete typ e faces. 
The disks cos ts less 
than $25 each a nd 
you may purchase them a t any time. 

I 

SIDEWAYS 

SPREADSHEETS 


f your VisiCalc spreadsheets are too 

w ide 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 them down the page instead 
of across. LONGVIEW comes with 
three additional fonts . 

EQUIPMENT 

REQUIREMENTS 


DOTWRITER needs a TRS-80 I. Ill . 4 or 4P wilh 2 
disk drives and 4BK of memory. Separate versions 
of DOTWRITER supporl EPSON MX-80 with Gral 
trax, MX-100 with Graftrax-Plus, and FX, JX. RX; 
C.lTOH 8510/1550: MICROLINE 84-2 /92 /93; RADIO 
SHACK DMP 110-2100 /CGP-220: GEMINI 10Xll5X 
and othe r STAR printers. 

We prin ted our samples on an Epson; sizes may 
vary on other printers . Many of the fonts shown 
above are available at ex tra cost. 

S e nd 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. 

Pleas e s pecify Printer and 

Com puter 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 
Banne r fonts when you order 
DOTWRITER! 

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

Dept. C, Box 560, No. Hollywood, CA 91603 
(818) 764·31 31 lnlormatlon and Samo-Day Processing 

TERMS: VISA. MC, checks, COD. Please add S3.00 
3h 1pping in U.S. or Canada . Sales tax in 
C A. Most orders filled within one day. 



The Premier Word Processor for 

Your TRS-80 Model I, Ill, or 4 


. -· ··......·-· 

···;-.~-
-~·-

W
e are proud to offer 
you the one Word 
Processor that will 
satisfy all your 

writing needs: ALLWRITE. It 
sets new standards for text 
editing and printing. and will 
give new life to your TRS-80. Let 
us tell you why ... 

In an attempt to push the public 
into expensive 16-bll computers, many 
manufacturers have been saying that 
the TRS-80 1s obsolete. The truth is that 
the software. not the hardware. makes 
the difference . And the best word proc
essor of all is now available only on 
the humble TRS-80, not on those ex
pensive 16 bit machines! 

ALLWRITE'S Screen 
Handling Makes Word 

Processing Easier Than Ever 

Change text width at any time; 
wide Imes shif t left and right as you 
type . ALLWRITE preserves double
blanks between s ntences. uses the 
enlire screen for text. and displays a 
complete Status Sere n at the touch of 
a key. Scroll by Im , partial screen, 
full screen , to top or end of file, or to 
any mark d point. Move cursor by 
character, word, tab. line, or screen . 

You can set and change on-screen 
tabs and store them on disk. The 

pnnt-t1me tabbmg features are in 
credibly versatile: they allow left , 
right , and centered tabs. and even line 

sho wn 20% actual size. 

without wasting lime pnntmg all the 
text These standard features make 
document preparation foster and 
easier than ever! 

State-Of-The-Art 

File Handling 


There is no upper-limit on docu
ment size with ALLWRITE. because it 
chains files backwards as well as for
wards. even across diskettes. Switch 
from one chained hie to another m less 
than six seconds by pressing two keys. 
Select portions of other files for inclu
sion at print lime ... great for stock 
paragraphs. 

A LLWRITE salvages text from bad 
disks! If a s ctor goes bad. you 

won't lose the enllre hie, because it 

ALLWRITE will save you time and 
let you produce the h1ghest-qual

lly, most professional-looking letters. 
term papers. and reports available on 
a micro-computer. 

Allwri te Can Save You Time! 
Reads a 25.000 character hie (10 

printed pages) from disk in SIX SEC
ONDS ... does a global search-and
replace m FOUR SECONDS ... outruns 
even the fastest popular micro-printer. 

up your decimal points. 
ALLWRITE shows you 

where you forgot to turn off 
underlining , boldface. 
italics. or double-width . 
Special on-screen Preview 
feature shows page hr aks 
and page layouts ... in 
cluding underlining and 
boldface . In "Summary" 
mode, ALLWRITE quickly 
flags formatting errors 

TAKES FULL ADVANTAGE OF YOUR 

MODEL4. 


The model 4 version of ALLWRITE u ses 
the entire 80-by-24 c:reen. On a 64K ma
chine, you can edit over 34,000 charac
ter of text. On a l28K machine, you can edit 
THREE FILES llT THE SllME TIME! The 
second and third files can be over 32.600 char
a cters each , for a tota l of almo t 100,0 0 0 
characters of text in memory. 



will skip bad sectors. read the rest of 
the file, and then show you where the 
lost text belongs. This advanced error 
recovery turns a disaster into a feeling 
of profound relief. 

User-Definable Soft Keys 
Reduce Typing Time 

You can store 22 phrases or com
mands at a time into "soft-keys." then 
press just two keys to retrieve them . 
This makes frequently-used phrases 
and formatting controls a snap to use. 
You can store these definitions on disk 
and build a library of hundreds of pre
programmed keys to fit every one of 
your applications. 

0 u r specially-d e s igned teiµplat e s 
fit right on your keyboard to let 

you see your settings at all times. ' 
Each template is also a Reference 
("Cue") Card. so it is always rig ht in 
front of you when you need it , without 
using up valuable screen space. 

ALLWRITE Is Easy To Learn 
ALLWRITE' s commands and con

trol keys are eas y to remember be
cause they use the first letters of com
mon English words : 'CE' stands for 
'Center,' 'Search' and 'Replace' do just 
that, and so forth. The on-line HELP 
menu offers over fifty screens of topics. 

ALLWRITE's superb docume n ta 
tion w ill get you s tarted q uickly. Por
tions of it are designed for beginners. 
with every feature clearly explained 
in step-by-step tutorial style. S ince 
you won't always be a beginner. other 
parts of the book offer advanced top
ics. There is a cross-reference summary 
chapter, a 14-page comprehensive in
dex. and a detailed Table of Contents . 
We've been developing computer pro
grams and manuals for over 23 years . 
and understand th e importance of 
good documentation. 

A LLWRITE works wi th all major 
DOS's on Models l, 3, and 4 /4P. 

PROSOFT'S On-Going 

Customer Support 


Perhaps the best reason of all for 
having ALLWRITE is the con tinuing 
support we offer you: friendly. expert , 
direct support that is unsurpassed in 
the micro-computer industry. 

Note to students: with its Footnote. 
Table of Contents and Index features. 
ALLWRITE is id eal for your re ports and 
Term papers . 

Note to teachers: ALLWRITE makes 
it very easy to generate m u ltip l e 
choice exams and answ er keys. Ask 
for free instructions when orde ring. 

"ALLWRITE is a profession
al system that sets a new 
standard in word proces
ing. It's powerful and easy 
to learn and use." 

80 MICRO, Nov .. 1984 

Customer Comments 

"This is the best software package I 
have e ver rece ived ... superb, easy· to 
use, fast. a nd has m ore fea tures than 
the busin ess word-processor a t th e 
office ." (E.R.L.) 

"Your company and products have to 
be one of the strongest factors I can 
think of fo r k eep in g me w ith the 
TRS-80!" (].R.H.) 

"NEWSCRIPT is the Cadillac of word 
processors. ALLWRITE is the Mercedes 
Benz!!" (8.E.) 

" • . . a very readable manual." (D.S. ) 

BENEFITS OF OWNING 

* * ALLWRITE * * 
If Word Processing is important to 

you , PROSOFT's ALLWRITE is the best 
choice you can make. The clean. pro
fessional appearance i i adds to your 
letters and reports will make an excel
lent impression on people . We will be 
happy to send you free print samples 
so tha t you can see for yourself how 
good ALLWRITE will make you look. 

Yo u probably know that quality 
word processors for C P /M and the 

IB M-PC sell for $300-500, and they 
don't have ALLWRITE's capabilities or 
speed . .. or PROSOFT's proven. on
going support. Now, for a fraction of 
the cost of a new computer. you can 
have the mos t complete word proces
sor of all . And you won' t have the 
headaches of starting a ll over again 
with a new, different computer. 

HUNDREDS OF USEFUL 

CAPABILITIES 


ALLWRITE comes with just about 
every useful word processing fea ture 
... standard . Here are some high
lights : excellent right-justified pro
portional prin ting on most prin ters 
having that ability; powerful Form Let 
ter and Mailing Label preparation; In
stant co unts of words, characters. 
lines, cha nges; block Move. Copy. De
lete, Put fi le, Getfile, and List; delete 
by charac ter. word, line. sentence, 
pcrragrcrph, or block; insert and one
key insert; great RS-232 printer sup
port; accepts all 256 ASCII codes from 
keyboard; intermix pitches on same 
line (printer-dependent); l.5 line spac
ing. 6. 7. 8, 12 lines per inch (printer
dependent); does multiple-columns on 
all printers; perfect alignment of hang
ing inden ts; variables, logic state
ments, condit ional printing; wildcard 
Directories; integrated with Electric 
Webster a nd D01WRITER for Models I. 
III, and 4 (these are sold separately); 
"Legal" line numbering; paragraph, 
list. and figure numbering; supports 
most popular printers (all "printer driv
ers" included}; compatible with high 
memory drivers; fully ex plains all 
DOS and ALLWRITE error messages; 
wildcard search-replace; labs, search
replace, other settings remembered 
across files; word reversal; up to nine 
levels of boldface; flexible page titles; 
footnotes a t bottom of page or end of 
document; Table of Contents and In
dex gene rat ion; and PROSOFT's un 
matched text formatting and printing 
capabilities. 

How To Order 

You can order by phone or mail. For 
quickest d elivery. call our Tech nical 
Support line. Please specify you r TRS
80 model (l. III. or 4, 48K. at least two 
disk drives). and your printer(s). Our 
price includes normal shipping in the 
U.S . and C a n ada. The sooner you or
der, the sooner you will begin to bene 
fit from the ALLWRITE! Word Processor. 

Allwrite for the TRS-80 

$199.95 

Circle 30 on Reader Service card. 

ORDER NOW. TOLL-FREE 

(800) 824-7888, oper. 422 

PR~ 

Box 560, No. Hollywood, CA 91603 

(818) 764-3131 for Technical Information and Same-Day Processing. 

Terms: VISA, MasterCard, checks, C.0.D. California residents please 
add sales tax. Most orders filled within one day. 



INPUT 


And the Winner Is•.. 
The contest fur la better name for our 

xT.CAO computer-aided d raft ing soft
ware (Input, July ~ 985. p. I 2) surpassed 
our wildest expectallons. Over 200 en
tries flooded myomce by thel'nd ofJuly. 
To all participants, many thanks. 

The ideas ranged from ltun~tly in
formative, such as Electric Draftsman. 
to pleasantly flattering. such a!'i Terrific 
CAD. We pa.rUcularly e njoyed the many 
cher:rful proposals sucla as CADct. CAD 
Can. Cadillac:. Caddy. Cadzooks. Fat 
CAD. Let-M-Draw, a nd Yolks CAD. They 
brightened our dellbera t Ions ancl pro· 
duced a unanimous runner-up: The 
Drafthorse by Frank P. Buimare Ill of 
Kenner, LA. Bui t.hc winner Is catchy. 
short. and unlqOe. with a respectable 
technical ring t.o ll: Datum by Rkllph VI
I.al of Riverdale, NJ. Both received a free 
copy of xT.CAD. l 

Wiii we change the n ame? Maybe. 
maybe not. After all, many contestants 
submitted as the ir first choice our own 
favorite: xT.CAD . 

Chris Brozek 
Preslde11t. Microdex Corp. 

nKson. AZ 

4D Deception? 
I've had my Model 40 for !SOm" time 

now and I can tell you that the photo in 
you r Pulse Traln col um n (October W85. 
p . 21 ) ls not that of n 4D. First of all. the 
40 is not a Radio Shack machine-it is a 
Tandy 40 and th e name tags look qullc 
diffe rent. /\!so. th e 4D hris an " extra" 
ltey between thr: clear and @ keys. This 
is a bac kspace key and ls in the position 
of the left arrow on the orl.glnal Moclel 4 
keyboard. 

- -TI1e-4fTdtd-not-C9fll~w.ith--128K.._Qf_ 

core m emory as your article indicates; il 
came with 64K only. and Lh(:' r:xtra core 
memory costs extra. just as with t.he old 
Model 4. 

James R. Primm 
1-'aris. MO 

The pholo of a Mod I 4 was neuer 
meant to d eceluc our reC1de1 s Into think
ing it was a 4D. The story concains In
formation about boch pnxlucts and. at 
press time, Ho 40 p/Jocos were uuail

able. My sourcP in Fort Worth made no 
mention of the new moniker fo r the ma
chine or lite rearranged keyboard . 

Ynu arc right in saying that the 4D 
comes with on ly 64K a nd must be up
graded at additional cosc to irs f ull 
128K capacity. 

-Bradford N. Dixon 

Staying Alive: 
8-Bit Computing 

The role of 8-bit computers in th e 
world of 16-bit machin es is open toques· 
lion. One of the many areas In which the 
Model 4 shines is that of programming 
languages. It runs reasonably priced 
r.ompilers for Pas<.:al. C. Forth. and Lisp. 

80 Micro readers may nol b e aware of 
all these compile rs because some are 
available as CP/M versions only. T h e 
companies with CP/M compliers . Bar· 
land and The Software Toolworks, do 
not advertise in your magazine, IJul Al· 
or. which does advertise . offers CP/M 

versions ofC and Pascal ata price much 
l owei1han TheTancty versiorni:- - - - 

80 Micra's BBS Is open 24 hours a 
day. It offers programs you can up
an d download. special-interest 
groups. and a classified section. You 
can reach the board at 603-924-6985; 
UART settings are 30011,200 baud. 8
bit words. 1 stop bit. no parity. 

In some c.ascs the Mode l 4 com piler is 
almost identical lo its imple mentation 
on 16-bit and mainframe computers. [ 
hope that 80 Micro and Its readt:rs can 
keep 8-bit compu Ung alive and well by 
showing lhe power of the Model 4 in the 
fie ld ot high-level compute r la nguages. 

Bennell D . Shulman 
Lansing. MI 

MS-DOS: Where It's At 
Fredrick Keyser (Input . October 1985. 

p. 14) hil the nail right on lh t: hl'.ad [re
garding S-DOSJ. I have subscribed to 
80 Micro for nearly five years. but I have 
now join ed lhe MS-DO~ ranks. I need a 
magazine like yours used to be for me 
with the Model Ill. Even Tandy has ac
knowledged that MS-DOS is where it's 
a ll h appe ni ng by joining the ra nks . 
wh<.:rcas in lhe past they have stuck to 
proprie tary operating systems. 

It seems lo me that only the dkliards 
will s tick with a more expe nsive. less 
powerful Model 4D until Tandy gives the 
thumbs down. I echo Keyscr 's cry : Get 
with MS-DOS (as the man says . no need 
to drop he Models 1m114 coverage). ex
pand. aud recover the authori ty 1hat was 
once 80 Micra's in t.hc personal comput· 
ing world. 

Ray S. Preston 
Rarotongc1. Cnok Islands 

CADD Potential 

The Hembrandt progra m listed in the 
Septem uer 1985 Issue ('"Drawing in De
tai l."' p . 56) h as made all my subscrip
tion m oney well s pent. Jim Abbassian 
and Glen Sparks did an excellent job. 
and th t- potential of this program as a 
good computer-aided design and draft 

ing (CADDI system for I.he Models fll /4 is 
o~t ~ t~s world. 

Someone snoulcJSCTorrgly-cnc0ttrage
Abbass ian and Sparks to develop this 
program into a full-blown Cl\UD system 
so us poor folks could enjoy it. Keep up 
the good work and have fun . 

Rubert I I. Aymar 
Glenwood. MD 

Senct your !eccers to Inpu t. 80 Micro. 
80 PlTLe St .. Peterborough. NH 03458. 
We reser ue che right tn edit lclters. 
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SPRING 
SPECIALS 

The ·Af.PHA SPEECH: SYNTHESIZER,· ··· ·' 
' ....... •' ... 


Outstanding performance and value for only: 
This is your chance to experience the power and pleasure that speech ~-, 95*
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 

Th ousands sold at S75.90money back guarantee.fully protects you. 
•when pu rchased wi th text ________________________________________________....,.

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

. PERSO.NALITY'TEST TALKING 
Artificial Intelligence at work! 

Dr. SIGMUND 
By Dr. James E. Hord, Jr. for WO D PROCESSOR 


If you want to show off your your ultimate entertainment. By George McCoy of Rehab 

computer, run " Dr. SIGMUND" This elaborate personality test Research. The Alpha Speech 

and see their expressions as will amaze you, and puzzle your Synthesizer was chosen forth is 

your TRS-80 has an intelligent friends. Besides talking to you, functional word processor with 

conversation with you . Even it will print a painfully accurate full speech capability. A perfect 

you will be impressed! report. example of computer speech. 


Unlimited vocabulary Text-to-Speech Software. 
Powerful, yet easy to use; even non-programmers can 
enjoy it. Talker 4.0 features: 
• Automatic video and/or keyboard echo (i f you want it). 

· • Pitch control • Voice-speed control • Spelling mode 
• Says numbers (up to 999 t rillion) • Simple BASIC 
commands • Much more! Only $39.95 

Sma 11 Print: Hardware Power supply, speaker and manual Included. Model I unit plugs into keyboard 
or expansion interface 40 pin bus. Model 111.4 .4 P unit plugs into 50 pin 1/0 bus. Model 4P needs short 50 pin 
extension cable $ 14.95. Use ou r "Y cable" (see next page) if your bus is al ready used. Software Works with 
all DOSes (no t CPM). is 6.2K long. and relocates itself to the top of avai lable memory. Manual available forS5. 

Each of these three programs require 48K and are available on disk only. The Alpha 
• Speech synthesizer is required fo ( speech. Each program is only ......... . $29.95 


SPECIAL: ALL THREE FOR ONLY $59. 5 

) Model I ' $39.95 
NEWCLOCK 'Model 111,4 $59.95 
The right time at the right price! Keep the time and date with quartz accuracy, even 
when your computer is off. The backup lithium battery (included) will last for over 2 years. 
Software on tape or disk, please specify. Use "TIMESET" once to set the clock. Use 
"SETCLK" to set your computer's internal clock(at power up) or use "TSTRING" so that the 
"TIM E$" function reads the Newclock. 
Connection: Model I: plugs into the keyboard or expansion int erface. Model 111 ,4,4 P: plugs into the 50-pin 1/0 
bus. 4P needs short 50·pin extension cable $14.95 Compatible with all operating systems. 

1 

Circle 17 on Reader Serv ice card . 

Add $3.00 per order /or shippi ng.800-221 -0916 
We eccepr Vise. MC. checks. M.0. 

OrdersOnly. NY&infoca ll C.O.D. edd S3.DO errra. ~e ALPHA [f{?@@Jc~ 
N. Y. residents edd sales tax. ~ (718) 296·5916~ 79-04 Jamaica Ave., Woodhaven, NY 11421 Shipping to Canede is $5.00 · 1= 

Hours: 9·5 Eastern Tim e Oversees, FPO, APO edd 10% 



FEEDBACK WOP I by Terry Kepner 

Send your que tio11 s 11r pro ble111s 
dC!uling with any area if Tnndy/Hadio 
~/tack mlcrocnmput i11 g to re11ulim :k 
Loop. 80 l'llic ro. 80 p ;,,,, St.. Pcterbor
ouglt. NH 034.58. 

Qels il possible Lo 11sc the new IBM 
• Color-Jct Prinll'r w!lh th e: Tandy 

1000? I've had this prilllcr on tlial for a 
couµl e of days and have 11 · ·d the: inltlallz
iug code IBM rec-ommc11ds (PRT 3852A). 
bu r I can·1 ge t th· prir r11 -r to accept the 
s hift/print s<' rc n·dunr p command. 

A • 

My chief intcre,.t is computer-assisted 
a rt . I lrnvc a CGP-220 but llnci its color 
re production ca pacitil· limlled In com
par I ·on to the IBM.(Carl N. Ari.ams. Tuc
son. AZ) 

In four-c olor mode the Tandy 
• 1000 is s upposed to work exactly 

like the IBM PC:. ~nd you should be ahle 
tu gc: t a screen umµ to the Color-J et 
Pr inte r. In higlicr ' Olor moues. the 
Tandy lOOO emulate rhe IBM PCjr. The 
IBM ston: I called didn't know if the 
Color-Jet Prlnlt: · would work with an 

IBM PCjr. 
You need lo read Appendix G In your 

prin ter guide. a"d llxill and run tbe m e 
PHT38528 from lh • disk Included with 
tht> printer. This will 1 up the printer 
to accept th e screen-dump codes the 
f'Cjr uses . a nd shoukl rake enre of your 
problem. 

If neither of th sc sol11Uons works. yuu 
nco:: u Lo cietcrmlnc• ju t what printer 
odes the I000 1se.11ds from the screen

dump routine and dC'vi a printer driver 
Lo convert these to cod s Lh Color-Jet 
Print<:r can use.I Thl· Culor-.Jet Printer is 
capable ofan <:ight -c-ulor spectrum if you 
mix the prope r Ink,,. If you want more 
olors. llw prin ter wun ·t ht:lp you. 

Q e I have a problnn gelling my Diahlo 
• 1050 RO sl'r lal printer to work 

with a Tandy 2000 ·omputer. I haven't 
bcr.11 abJ to get th · proceed (data set 
ready) light on lh<.' printer to go on. 

I had a special ca hl made that was 
s upposed Lo make rh • two machines 
compatible. The pin configurations on 
the new serial cabl · w ·r(· the same ex
cept that pins 2 and 3 w re revt:rsed and 
µins 15. 17. nn 22 wt:re mnneeted with 
pin 20. 

I've talked toi Rml io Shack and they tt:ll 
m e tlr c prinlc'r s hould run under MS
IJOS using the Mnd ' command. I tried 
the Mode command under MS-DO~ ver
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sions 2 .11 .0 1 a ud 2. 11 .02 and h aven't 
be~· n ;i ble lo get it to work. 

Do you k11ow what might be wrong? no 
I need a special plinter ddvr:r? rm using 
th e prlntt:r on a Model I with a UPl-3 
s~rial printer Interface from Binary De
vices. (Keich Edison, Winfield. TL) 

A •The firsl thing that strikes me is 
• that your cable Is wrong. You 

should switch pins 2 and 3 only when you 
link two computers. When connecting to 
a communicaUons device such as a mo
dem or serial printer. lines 2 and 3 go 
straight through. Your cable should be: 1
1. 2-2. :-1-3... .7- 7. 8-8. and 20-20. 

Qe I have a Model 4P and have just 
•receiv ed my copy of DOSPLUS 

IVA. Having used OOSPLUS 3.5. I find 
the new software easy to use-that is, ex
ccpt for a small /CMD file . More. 

I read in an IBM ad that Mort: .COM dis· 
plays file listings one screen at a time. 
The u tility displays ..MORE" at the bot
tom of the scret:11 and you press any key 
to continue. 

rvc trlell ll1is (type d in MORE< file 
name>) and all corn bi nations I can 

think of. All that happens Is that I ge t a 
"Program not fountl" statement or the 
disk drive whirs awhile and then goes off 
Into limbo. 

Is the re a slight chance I might have 
misscd something in the doc umenta
tion . and if so could yuu te ll m e where to 

find It? (Robert Kyle. Minneapolis. MN! 

A •The More file is explained in the 
•tech support s ection of your 

DOSPLUS IVA manual. according to the 
people at Micro Systems Software. You 
use Lhe More utility wilh the Pipe and 

Filter operations of DOSPLUS to make 
the display pause every 24th line a nd 
wait for you to press a key before contin
uing Uust like the MS-DOS program. as 
you ascertai ned) . Typing in MORE with 
a file nam e or by itse lf won't work. The 
proper syn tax would be : 

< DOS command > <SPACE> <file name> 
<PIPE symbol> <MORE> 

F'or ex a mple. DIR< PIPE sym
bol:> MORE would pagina tt: th direc
tory video display. The Pipe symbol is a 
broken vertical bar. See pages 1-21 and 
1-22 (the Pipes and Filter section) for an 
example of how to use this command. 

Hope tha t helps. and good luck. 

Q• This concerns rhe le tter from Car· 
•10s H . Matos (June 1985. p . 16) 

about NEWDOS/80 1.0 and the Radio 
Shack double-density ad;iptr.r. NEWOOS/ 
80 l.Odoesn't support any double·densily 
operation . When you add the Hadlo Shack 
doubk-dcnsity adapter to a Model I. NEW
DOS/80 1.0 will no longer work. 

Appara has a patch fur this problt:m. 
All you n eed to do is contac r us and ask 
for zap 64 for version 1.0. and wc·11 send 
it out at n charge. You ·11 have to remove 
the adapter if you want lo apply the patch 
yoursdf. This problem doesn't exist with 
the other doublt:-density adapters avaJl
ablt: , s uch as tbc LNW Resear<'h . Acro
comp. or Percom doublers. 

Zap 64 will have nothing lo do with 
double-density operation- it'll Just get 
Matos workJng again with the doubler 
present. If he wants to get double-den· 
sity operation. he will have to get either 
NEWDOS/80 2 .0 . LOOS. MULTIDOS. 
DOSPLUS (as you stated in your reply). 
or just use TRSDOS 2 .8 included with 
lhe doubler. (Brian L. Uitti, NEWDOS/80 
Support. Apparat Inc.. Denuer, CO) 

A• 
• hanks for writing . Q • 1 plan lo buy a 256!\ Tandy 1000 
• wlU1 two drives, a 9-inch monitor. 

and internal modt:m a nd I want to begin 

investh1g through the s tock market. Can 
you tell m e which Is the best type of mo
dem to purchase. which is the best tele

compu ting se rvice to s ubscribe to. ;i nd 
what pertinent programs arc available 

for Lhe Tandy 1000'? 
I-laJf of the August 1985 issue of Fam

ily Cot 1p11ting was devoted to telecom · 
puling programs ;iva ilable for a11alyzing 
Inves tmen ts. financial data bases. and 
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,1 AR-131 ...$39 

AR-132...$49 
CA-163...$29 
MB-120...$99 

A-BUS 11eY'f Relay Card: RE-140...$129 
This industrial grade output card includes 8 relays. (Contact rated 2 Amp@ 125V) All 
the decoding necessary is included which means that you can connect up to 64 cards 
(which is 512 relays.) Easily controlled using "OUT" commands. For example OUT 0 ,0 
turns all the relays off on card #0. Eight LED's show the states of the relays. 

A-BUS 11e""1solated Input Card: I N-141 ...$49 
This optically isolated input card makes it safe and easy to connect external devices 
(switches. sensors, thermostats1 keypads) to your computer. Simple INP commands read 
the status of the eight inputs. Full address decoding allows upto64 input cards(that's512 
channels) per computer. 

A-BUS 11e"".Analog Input card: AD-142 ...$119 
8 channel 8 bit Analog to Digital converter. Your computer can read voltages, 
temperatures, pressures, light levels, etc. •Input range: O to 5.1 Volts. •Resolution: 
20mV. •Conversion time: 120 microseconds. In BASIC, you can take up to 100 readings 
per second . •Port address: selectable. Up to 64 Analog-80's can be connected to your 
computer for a total of 512 channels! 

A-BUS 11e""oual Stepper Controller: ST-143 ...$69 
Don't be afraid of stepper motors anymore. The special package (below) includes 
everything you need to get famil iar with steppers: • Controller card drives 2 steppers 
(12V bidirectional ST-143...$69 • Stepper: 48 steps per revolution, up to 300 steps/ 
second. M0-103...$15 • Power supply PS-126 ...$10 
Special Package: Controller, two steppers and power supply: PA-181 .. ..... . $99 

Disk drive extender cable (8") ...C160:$9.95 Special Cables 
Y·Cable for Mod I bus (40 pin): •X2-40 ...$29 •X3-40...$44 •X4 .. .$59 •XS ..$74 
Y-Cable for Mod 3 & 4 bus (50-pin): • X2-50 ... $34 • X3-50 ...$49 • X4·50 .. .$64 
Disk drive cable (34 pin): • 2-drive ...C162:$32 • 4·drive...C163:$45 
Our cables are made wi th high qua lity gold plated connectors to ensure utmost reliability. 

Green Screen ...... $12.50 
Do your eyes a favor , put on agreen screen. 
Tens of thousands are in use because they 
work. Contrast is enhanced and eye fatigue 
is greatly reduced. Our green screen is 
curved; it fits right on the face of the tube. 
(Fits Models 1.11.111.4 , 12, 16) 

Printer-Switcher ..... $59 
A must if you have two printers, plotters 
or any devices using the standard parallel 
printer port. End the hassle of plugging 
and unplugging cables. You can select 
either device at the flick of a switch. For 
Models l,111 ,4,4P,4D. 

Add $3.00 per order for sh ippingi800-221-0916 We sccept v;sa, MC, chocks, M . 0 . · ~ AtPHA 1JJrl®@J@©flf;3 Orders Only. NY& info call 0 . 0 . D. odd $3.00 &Kira. 
N Y. residents add sales tax. ~ -(718) 296·5916~~ 79- 04 Jamaica Ave., Woodhaven, NY 11421 Sttlpplng ro Canada is SS O(J ~ 

Hours: 9-5 Eastern Time O verseas. FPO. APO add 10% ,...., 
Circle 17 on Reader Service card. 
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on- li 11e stock bruk ·rs . U11 fortunately. all 
of the investmen t !'iollwarc listed applied 
to Commodore 611. IOM PC. and Apple 
compu ters. {Antllony JJeVtto Jr.. E. JJat
chngue. NY) 

A •Don ' t worry-1hr Tandy 1000 is 
e an lflM l' C <'lone. This means 

that mos t of the sufl ware developed for 
the IBM 1 C will work on the Tandy 1000 
as well. The only r· xcc ptions are certain 
graphi c_ -oricn le d ma ·h i n c-la nguagc 
programs. bul r.vc·n mo t of these will 
run on the 1000. as long as you have 
enoug h memory fo r t Il e pmgram. 

lf you want Lo m ake s11re that the soft
ware will n in . check with your local Ka
dio Shack omputrr Center to see If th e 
soft ware you walll is uva ila hie through 
their Express Order Soilware (EOS) sys
te m (soft wa re 111 :.1n1l1';;1 · tur~rs test a ll 
E:OS program s he-lore i·a ndy llsls Lhem ). 
Do your researc h 1Jer11rrhand and then 
chec k with tlw ,;tore to see if the manu
f<ir.lurcrs a rc in tht· T::i ndy EOS sysrnm. 
If they a1 e n 'l. ca ll 1 h (• m d in::ctty and ask 
.if th ey have any T::indy 1000 customers 
you could talk to 10 fin d uut if they fore
see any proule111s. 

Q el re1..:en il y bought the Mod<>l 111 
•11ig h-r solution (hi-res) board 

from Rad io Shack. th C' n a ttempted to in
stall it m yself. AltJ in11gh Lile board came 
wi thout ins truc t !011 s . I was a ble to obtain 
a copy of the m ;1ud I insta lled the board 

xactly <is the instrunlcm s s;iid. 
But whe n l t11rn l'd on my system. 

<..lrive t lit up . dnv v ze ro didn ' t light up. 
the r set button didn't work, and I beard 
a di c l<in g noise fr01" llw power s upply. I 
ltirn t:d uff I he om pu tcr and rt". p laced 
I.he old cable i11 t h!' ir original positions. 
The system scc 111 cd to work finf'.. 

When t tried p1 in ting this le tte r on .my 
word proccssnr. I round uul something is 
se ndin g my r:o1npu lc r th e "Pri nte r 
busy" signa l. Do yo11 know what could 
be wrong? [.Joltn I.. Da11ph i r1y . De!
/in9/mm. WA) 

A •/\ccorcling 1n my Radio S h a c k 
etc-r- hniC'i<111 . i11s1alt tug the hi-res 

board on <i Mod..J Ill is quite an ordeal : 
Mak in g things r1t is hard . The boa rd 
com es with a 111' \\' rad io frequ ency inter · 
ft: n-ncc IHFIJ s hidcl a nd ihe to leran ces 
a mong til e ma i11 pri nted cir1..:uit hoard. 
lhc hi-res bo;:ircl. Ll 1c Hi' l shield. and t11e 
back of t h e co111p11 1cr urc quite close. 

You may havr duno: someth ing wrong. 
On the m<i in lol!i t' hoa rd yuu rrmovc one 
intt:gratccl d rnoi l (IC) pin a nd _jumper il 
tu anoth er lgrouncl) . from U1 c clicking 
com ing from 11 1,· power supply. il sounds 
as If' yuu not " '" ' L(rn1111dc rl thr. wrong 
p111. possibly 1 lie 5-voll line. Witl1 the lCs 
::i,.; closely p·wJt,·d a -; they arc. ll' · pu:ssi · 
blc tlo a t you 1·u1 1li e pin on the wrong 
d1i p. orjumpl'rC'd l11 th e wrong chip. 

Th e pin you cut is an enable pin . It 
controls the input of the !npul/output 
(UO) bus (normally prohibiting access tu 
the bus by the hl-res board) . Because 
you're playing with bus 1/0 chips. if you 
have the wrong chip or pin. you might 
ground out one of th e printer data or sta
tus lines. You need a technic ian to take 
a good look a t your computer. Soffy I 
can't b e of more h e lp . 

Q•I've owned a 48K two-drive Model 
•Ill for about four years. and I've 

been using a Radio Shack Line Printer 
VII with it. It was s low. but OK for: a 
starter. Recently. I acquiro:d a Star Mi
cronics Delta-10 printer (parallel inter
face). It does all kinds of nice things, but 
u nfortu nately it does them only while in 
Basic and then only If I' ve run the driver 
that Delta 's m anual provides for "prob
lem " codes . 

If I don't run the driver, all LPRINT 
and LLIST commands hang up . When 
.under TRSDOS 1.3. I can' t print any
thing . Th a t in c lude s DIR(PRT) . 
LIST(PRTJ. Dual, SuperScripsit. ProfJ.le, 
and any machine- language prog ra ms 
I've written that involve printing. The li
brary co mma nds and my program s 
hang up and I must reset. The commer
cial software displays a "Printer not 
ready" error m essage. 

Star's technical support says the prob
lem lies with TRSDOS. My Radio Sliack 
Computer Center "thou g h t" it was a 
printer port and replaced it for $125. 

Thanks for any he lp your.an give m e. 
(Tom Clay. Pottstown. PA) 

A •What you need to do is install U1e 
• driver program in hjgh memory 

as a protected rouline before attempting 
any printer o.utpu t. All the DOS rou tines 

' u se the device control blocks in RAM to 
send data to a printer. If the DCBs point 
to your driver program in high m emory. 
Uien a ll printer output will go through 
your driver progra m first. Contact a local 
TRS-80 user's group and try to find a 
machine-language programmer to con
vert the program s upplied by Star into a 
DOS program you can loa d at the s tart 
of every computer s ession. 

Q e I bought a Da ta master data base 
• progran1 from Mlcrut:orp of Phil

adclph ia. It comes wi th the LDOS sys
tem on U1e same disk and Is single-sided . 
40-lrack, double-density. The disk is an 
auto-boot: it s tarts configurin g. prom pts 
for ini tials. date. and so on, and then dis
plays an e rror code 2 . "Directory read 
error." Following instruct.ions. l can get 
into t.he LOOS system on this disk with
ou t error and I tried to format both sin
gle - an d cluublr. -s id e d disks . The 
directory s hows the data baclicd up. bul 
both back-up ilisks g ive the same error. 

r sent my computer to Tandon to l.Je 
ch ecked and everyth ing seemed to be 
OK. At the local Radio Shack store the 
Datamaster boots up and loads OK on a 
Model 4 In Model lll mode. Can you de· 
fine Lhe prob lem for m e? (John D. Mc
Cormack, Federal Way. WA) 

A •You may h ave a s li g ht driv e 
• a l ignm e nt probl em . or your 

drives m ay be very dirty and in need of 
cleaning. First. put the disk in drive 
with a syste m d isk (say one of the back
ups. so you s till have lhe same DOS) In 
drive zero. Now try to read th e disk. Try 
backing up the disk with the original In 
drive l and the blank in drive zero. 

If you continue to have trouble. try a 
s ingle-drivt' back-up in drive zero. then 
in 1. If you s till can' t get a good load. lry 
making a hack-up at your store . using 
their machine (since you say the pro
gram works there, you shouldn't have 
any problems getting a good disk). 

If that als o fails. you· have a problem 
with your disk drive bead. It 's loo weak 
to properly rend a marginal data sector 
on the disk. and it's also loo weak lo 
write a reliable one itself. You might 
have to replace it. 

Q•I bought a Model 4P In May 1985 
• a n d am havil1g trouble accessing 

direct-access files opened on disks from 
my Model 4 . I have a system d isk in drive 
zero and the Basic pi:ogram with the di
rect -access file in d rive l on th e 4 P. 
Wh en I t ry to retrieve an individual rec
ord us ing the Get statement, the com· 
putcr s tops and I can 't press any key to 
get anylhing to respond. To start again, 
I mus t p ress the resd button. wl1lcli of 
course m eam! i lose the data I typed in. 

l sen t t h e 4P to the servi ce ce nter. 
They replaced the logic PCB (AX-9500) 
and said the al ig nmen t on the two drives 
was OK. When I got the r.omputer b~ck. 
I tried the Model 4 disks. a11d it. still 
d idn 't work. I bought a dis k drive ana
lyzer . and the 4 P passed the radial align
ment, dis k speed. disk c la mp. and write/ 
read tests. 

l tested th t: Model 4. and the radial 
a lignment test fa iled for drive zero. but 
drive l passed a ll the tests. The Model 4 
disks wor){ on my Model 4 and a lso work 
at my lor:-a l Radio Shack Computer Cen· 
ter. Sometimes l got a "No dis k in drive 
1" m es sage using the Model 4 disks in 
my 4P by typ ing in SYSTEM "CAT: I" 
from Basic. 

1 took the Model 4 dis k for drive I . 
p urged th e da ta fil e . and used the Crea te 
com ma nd tu c reate a new file using the 
4P. This time I could r:etrieve an individ
ua l record with no problem. Would the 
radia l a llgn m ent in driv e zero of my 
Model 4 affect lhe data wriling/reading 
in driv 1. which in turn disabled my 4P 
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from getting a record from the Model 4 's 
da ta file? Or is m y 4P still not working 
r ight? I <.1m usin g TRSDOS 6.2. (Lyn 
McAllister. New London , IAJ 

A •It sounds as if the two d isk drives 
• arc align ed differently from each 

o ther. but clo e enough to pass the align
m ent test u sed on the test disk. I'm l'old 
tha t U1e a lig nment disk is quite generous 
in what it defines as "good" a lignment. 
Ifone drive is a t one edge of the test track 
a nd the othe r is at the other edge. they 
wlJI boU1 pass. but they won't read each 
o ther's data . The only solution is a more 
stringent alignment. 

The head a mplitude of the drives af. 
fects this situa tion. A strong amplitude 
will compensa te slightly for the misa
lignment (except. pe rhaps. to take a few 
e xtra spins of the disk to p"ull off the 
da ta ). The proble m could be either with 
th e 4P or your origina l Model 4. 

Q•I need information on liow to up
• gra de my Model 4 from 16K to 

64K or from 64 K co 128K. In th e 128I{ 
conversion. I know you need a PAL (pro
gram array log!c) chip in C72. Whal is 
don e to C72 in a 64K upgrade? What 
speed c hips a re id ea l? (Roy Hoff. l\l
toona. WJJ 

A •Firs t. remove the 16K chips from 
• U1e ir socke ts. Next . clip out the 

capacitors beside the sockets labele d 
C68-C96. Change the jumper pin set
tings to these specifications: E2-E3. E4
E5 . EI l-El2 . a nd a dd jumper E7-E8 
(with the exception of this last one. the 
jumpers are connected to other positions 
for 16K c hips). The jumpers remove the 
12-volt line from the chip sockets so that 
th e new 64K chips don ' t get zappe d. 
Plug in tile 64K chips and that's aU . 

Upgrading from 64K to 1281{ is s im
pler: Remove the DIP (dual in-line pack
age) shunt and replace it w itll the PAL 
chip. plug in the 64K chips. and that's 
all tl1ere i. t.o it. 

Qel have a Model I Level U with tile 
•Exa tron Stringy Floppy (ESF) and 

an Epson RX printer. I've been thinking 
of upgrading to a Model 1000 or the 4D. 
Ca n I use m y Epson printer with the 4D? 
It uses parallel connt'.c tions. 

More important. would It be possible 
to use the ESF with the 40 or the 1000? 
It uses the same cable as the printe r. 
This wou ld save me from retyping a lot 
of programs. Also . l could use my word 
proccssor. The Electric Pen cil. (James C . 
M cCord. Fairbanks. Al{} 

A •Your Epson should work as well 
•with the 4D as il does with your 

Mode l L The Exatron Stringy Floppy 
won' t work on the Model 40 because the 
driver softwa re for It doesn't exist. The 
ESF for th e Mod e l I use s a small 2K 

cache of ROM for Its operating system. 
This cache took advantage of a "hole " of 
unused addresses be tween the end of 
Level II ROM and the s tart of RAM. The 
Model 40 uses this " hole." Plugging in 
the ESF will cause problems. 

To u se the Exatron you neerl to write a 
driver software routine that tells the 40 
how to use it and where it is in ports ad
dressing . Sorry. but I don't know of any
one who has done that. 

Qel liked the Idea of using Memdisk 
• in association with a host furn:

tion (" The Perfe ct Host." S e ptember 
1985. p. 41). My problem ls that I am 
using LOOS 5.1 .4 in a Model lll and two 
Lobo Max-80s. Do you know of a Mem
dlsk look-alike for 5 .1.4 tllat I can use to 
access excess m emory? Th e. Max-80s 
bolli have l 28K 

rm already using one computer as a 
host and another in a Basic program lo 
create a totally operator-free system to 
transfer files late at night using LMO
DEM . I'm working on nonautomatic 
transfers controlled from a Model l 00. 
(Tony Sowers. Halfway. OR} 

A •I, too. have a Lobo Max-80 with 
• l 28K. If you ' re Interested in a 

Memdisk for th ese machines. write to 
Logical Systems Inc. ( 11520 N. Port 
Washington Roal!. Me quon, WI 53092. 
414-355-5454) and ask for the ir Memdisk 
p rogram. It sells for $39 plus $1 shipping 
and handling (with prepayment). 

For more information about tile Lobo 
computers , write to MAXIMUL. Box 
19525. Orlando, FL 32814. where you 
will find a club oflike-minded enthusiasts. 

Q e I have a 64K Model 4 and a 48K 
•Model I. In the August 1985 Issue 

(p. 14). William Kirksey asked about 
transferring Radio Shack's MicroChess 
to disk. The first problem lo overcome is 
that the program cassette is really two 
programs. The first is a loader and the 
second is a data file read and s tored in 
memory by the first program. The data 
file program is what Kirksey is after. 

I used the loader program to get the 
MicroChess program into memory so I 
could download it back to tape as a 
s tand-alone progra m . I rlirl this by using 
RSM-20. which read in the loader pro
gram. After it's in memory. you must 
c.hange the last jump in the loader lo 
pass control back to RSM-20 instead of 
the MicroChess program. 

After you modify tile loader. it passes 
control to load MicroChes..c; into memory. 
You must obtain the starting loca tion on 
MlcroChess from the code ofthe loader. tile 
bytecount(lengthofthe program). a nd the 
starling point (the old jump that you mod
ify). In using these U1ree addresses. you 
can dump m emory back to tile tape using 
the RSM-20 Punch command. 

When MicroCh ess is on ta pe as a true 
progra m file . you ca n tra n s fe r it to disk. 
I didn't stop here but modified Micro
Ch ss tu load a bove DOS a nd save a nd 
load tile game progress lo dis k. 

A few points about doing the transfer : 
Firs t. the load ls the key . It holds all the 
infom1ation you need to make the modifi
cations. Second. Mic roChess reads the 
m enu at the end of the program direc tly 
into video m emory. This is a second pro
gram modifica tion you have to handle. I 
did so and a ppended it so Mic roChess 
could call it d uring game play. 

For complete de tails on the modifica 
tions and transfers. have anyone inter
ested contact m e and rJI help them as 
best I can . 

In the same issue (p. 17), Lawrence 
Kiefe r asked abuul u pgrading to disk on 
his Model I. I want to se ll my Model I 
keyboard . in ter face. and m oni tor. and 
also a lot of Model 1 software. (John H. 
M<.:Mw·try, T hornton. CO) 

A •Thanks for the tips on trans fening 
• MicroC h ess . If anyone wa.nts to 

contact John H. McMurlry a bout his mod
ifications to Mic roChess. wri te to him a t 
3751 E . 122 nd Av e .. Thornton. CO 
80241. And J ohn . I've forwarded your 
equipment offer to Lawrence Kiefer. 

Q•Of the DOSes I use . only NEW DOS/ 
• 80 gets t11e fil e length correct witll 

Scripsit. Both MULTIDOS and DOSPLUS 
make Lile l1le len gth one s ector too long. 
LOOS makes the file le ngU-1 so that it in
cludes a ll of the last sector regardless of 
where Ule fil e ends in Uia t sector. 

This fil e-length error causes all kinds 
of problems wh en I'm using programs 
Uiat read the file length from the direc
tory to find lhe. end of fil e (EOF). Also 
DOSPLUS. MULT fDOS, and LOOS can' t 
even prope rly list U1eir own Scrips it fli es. 
They list a bunch of garbage on U1e e.nd 
every time.. beca use even the DOSes look 
at the directory to locate the EOF. 

I m:ed a patch to m ake MULTlDOS. 
DOSPLUS , and LDOS sta te th e fil e 
le ngth correctly. lt may be hopeless with 
LDOS. but fo r MULTIDOS a nd DOSPLUS 
it should be fair ly easy. (Edward 0. No
ble. Mesilla Park. NM) 

A •The problem isn't entirely with 
• the DOSes : Scrlpslt duesn ' t use 

the standard method to d e t e r m in e 
where to p u t tile EOF In a sector. Por 
some reason. the S c ripsit aulhor decided 
to use his own way of deciphering the 
F:OF byte count in the sector. 

I don't ha ve an y patches availa ble llia t 
do what you want. butmaybesomeoneout 
U1ere ha5 a solu tion for tills problem.• 

Terry K epner is a freelcm ce writer 
and progra mmer who has been writing 
about microcom puters since 1979. 
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Attention TRS-80TM owners 

who now have a ''PC'' 


·SuperCrosslXT 

EA llY frRAN/#PBR hlfi FRCitlf TUB XllS-6',TP'~-. 


T() M -Do~rl>l(JR CP/AJ TM.AND BACK;/ 

O·MICRO.1umme'<!i1'1g:·rh~-vafue 'tJ, f this prQ9.rarn fare~~ei;fs,ifs Pf/~., . 

ii you wen< with diffe(t1fJ( comptJttl/S, .lt:s a must .• 
• '4-Sf AR Rttt•it.rw • July 198$ issue ·~ 


Don't be confqseJ! l:iy compe~ilors that are 

t:e.ally BASIC translators with llm/Jed file 

transfer capaailltle,s! .Super:C.ROSSlXT 


Is #.h'e one tha"t moVces lots of files F:4ST1 


MUNDFIEOS Q·F EN'1MUSJAST-/C 

COMPL1MENTS ON FIL/5! 


·s11rn Clf lhct Q~S fo•m~I.$ Si,ipport,d; PCIMS·OOSv111ta1161t 
SflJ91G OJ dObblo.'s.dild ~BM, iaody ~®O/'·l200/3000j and mDSl,COIJl)/il
200Q. {fPIM ~11rlat!Qrts I dlt m0$t Well-lll!C!Wll a>nglil ;ind cr~11l!i!IJj ~ 
ep1M !l,!H, Montezuma mto 2:2.(ait~s), and moGl OJtlel ptpulat CPIM 

•Tne 	stand.at0,ne SuperCFrC>55fXT package mJ!y ti~ . ordered 
tllrough Taqdy E~press 0fder at any Radio Sf)ack~ s tore! 

rrtfperf.mt/ Ple11ses~i(t ~.'o51 r.po, !11 .(modet, or MolJ.4 comf)_uter o/;r>.fj required. 
·uper r ·o ' -l'X r (7Jl disk rormat#) 

c~ 90·9~99 . ~f '<Joi 4, 4 , 41? ~ 99,ss 
~~l# PHapQ. ~f<id't1.t,,ro~~r . . .t ~t~!i 
e!<t 1.# 90•0BGl· "M ot!Cil rO.oublBi,J;l11n~1 y. 	 s 9Di<95 

ofJva,As1cii;~r;) (i:o~,vor:ls' ' IJ M'sl~ prograwil.Moil 4 or PC) $ 29,~5 
80Tl!IJ. • CSMBO sp'acl~ll $~ ,9; 95 
PNVG/\SIO & C~mbo ~qi f,JpT'f'VBililf)/tf/hfoilgh TilndY 81 'Jfis time... 

Sup·er.. Utility 
foF- PC/'MS~DOS1'" 
Flx.ed/F'loppy E>isk-Tool ~ for Tahdy 1.QO·O, 1~DO , 
20001 3000, lBM PCTII, XT'"', AT,,,. , Leading Edge, 
Compaqi AT&:r 6300 and many othet compatibles. 

Data flle recovery, disk exploring, 
zapping, and MUCM morel 

Whh !fUl PC"j )J ;c<ln .r~s~1e ,darTnlgojl or doloted fif.!l#i ~s1~ 1W01 different 
rtie~cls (ope e~ll , !Tu%';pjfli!r t bh tougfutr). Even dusll!l'.S;.of an et<l.Sed file 
ass)gqed ro !l!i(~tlf~r the een siilll'l?e r~stqr4d, Um111Ss e user ha$ phys}cafly
writfen over~~ ~-'Pl ,1he orJg naJ daia. Evon i{ the directo.ry:1s not ceacll'tblo 
crllllh!!d- v.ou ha~ a ef.iiilJC& o! copying lh11 ~ctofs, to a riew fll~n antlle• dilikl 
(MOllt appli<:able-~th word P{OC~ files.) 

~eq1Jlr~me~1~: ISM PG' Of· compallb.le r1Jnolr19 P¢fM$0 D'@S12.*-3-.JC, minimum ol f2~ 

mrsmocy, arid al least one iltskdrive, lnlomal 1!1itd drllles-~. 


Super UtlllJYf PC may be Drdered at any Rudio Shaf11<'nl store/ 


Catafo,g #90-0'407 only $89.95 


• 17060 Dallas Parkway, Suite 114 
Dallas, TX 75248 
(214) 733-4475 
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More Goodies 

from PowerSoft 


Do you use a hard drive on your TRS-80? 
Our Supreme Hard Disk Dnver packages offer much greater flexibility and 
superior p•rlormanc• over the standard drivers supplied by Tandy or other 
hard dnve manufacturers for the TRS·80 Mod 4. Ill, or I. They allow you to split up 
your hard drive Into partitions of differing si:zes. and also allow you to define 
smaller granule sizes and other optimizing operating characteristics to achieve 
maximum use from your driv.e. The driv~rs (once relocated) are very small; lass 
than 256 bytes. Most hard drive companies either sell or recom mend our drivers. 
These drivers can also be used to allow a hard arive to be shared b91wean LOOS 
5.1 and TRSDOS™ 6 for Model 4 owners I If you have the 15 meg or 35 meg Tandy 
drive, you can now format ~ for full USf!age · NOT just 5 mag (Mod I, 111 or 4 
mode)! If you have a 4P and a Tandy drive, you can boot directly ott the Tandy 
hard drive without a floppy I Call or writs for complete d8tails. only $99 

Whether you us• our software driver or not, you NEED to us• 
BACK/REST/ Sham• on you If you're not backing up your data! 

BACK/REST 1.3 

AVAILABLE THROUGH TANDY 

- EOS CATALOG #90-0244 
• SUPER-FAST Hard Drive "Image" Backup & Restore! 
• Backups or restores an entire logical drive or file-by-file! 
• Flies larger than a floppy are NO PROBLEM any longer! 

See the 5-Star review in the Oct'85 issue! 
"BACKREST Is strongly recommended as msuranaa againsJ possible digilal disaster,· 

-Oeorge An1unes. Oc1.'85 BO·MICRO 

You know you should backup everyday. Let's face it, !he normal flle·by·lile 
backup ~ethod em ployed by today:s operating systems takes so long that it 
a~tually discourages people from doing backups. Our experience shows us that 
with many users, the longer they've owned a hard drive, the less they're prone 10 
backup regularly. You're okay until the day your drive develops a glitch. 

Then !here's the problem of files too large to fit on a floppy! Like 
PROFILE™ or other types of data files. BACK/REST solves an lhatl II segments 
those and can restore them back without y~u having to worry about it and figure it 
all oul. ~ACK/REST can create a m11ror·1mage of your hard drive partition on 
floppy disks in 20% ol !he time a llle·by-lile backup would normally lake· a 5 
megabyte drive should take aoout 10· 15 minutes. There is NO EXCUSE' for 
not backing up your hard drive now... do yourself a favor. 

BACK/REST is simple 10 use and will even tell you 1us1 how many noppies you win 
need to have formalted BEFORE you start Furthermore, only allocaled cylinders 
ot the hard drive are copied to speed things up substantially. Platters may be 
r~tored e!lher complelely or file by file.II you've inves1ed good money into a hard 
dnve system. 11 doesn't males any sense not to have a good fast BACKUP 
routine. BACKIAEST makes thal job easier and saves much time. TIME IS 
M?NEV. Don't delay' Save HOURS! Save yourself a real problem ii your hard 
dnve has a glitch. BACKIAEST will work with all TANDY hard drives and most 
others that use LOOS or TRSDQSlM 6. 

Need some tools? If you run a hard dis~. you'll really want and Nt.ED The 
Model 4 . ToolBELT orThe LOOS ToolBOXI Directory check and repair 
tools are included. These programs add tremendous power and flexibility to your 
operating system, as well as performing maintenance and even "surgery", If 
necessary. Repa1rs crunched HIT or GAT tables with ease! The utilities include 
progra~s for disk analysis and rep~I'., file or directory checking and repair, 
extensive disk modifier, memory modifier, file modi·fier. sector verifiers, file and 
sector comparers, filters, tile or disk mapping, password manipulation, password 
removal, mass ma moving. mass fife killing, erasing. disk drive exercising, disk 
and hie searchfraplace, and muc11, much, MORE. Each program contains a buitt· 
In "HELP" prompt. All utillues are written in machine language. contain excellent 
documentatton. and are unprotected! 

BACK/REST 1.3 for TRSDOS 6"' & LOOS (EOS Cal #90-0244) $ 99.95 

Model 4 ToolBalt (EOS Cat. 1190-0245) $ 49.95 
Hatd Dis#< Repair & RecoV&r Tools for TRSOOS 6 · Mod 4, dP, 40 
LOOS ToolBox (not available at Tandy) $ 49 .95 
Hard Disk FlepaJf & Recovery Tools for LOOS · Mod VIII 

Tandy 1000 and other PC compatible users: 
Do you have problems with "protected" disks on your 
Tandy 1000, t 200, 3000, IBM. or other PC compatible? We don'l mean trading 
software, but making archlvaJ backups or your purchased MASTER aisks and 
running your protected business appticailons from your nard disk. We have a 
program called COPY II PC that will handle these taskS for you. COPY II PC will 
backup. most protected .PC software. It also makes using your hard disk as 
convement as It was des1g.ned to bef No longer will you naod to use a "key disk" 
on mo.st software (apphcat10~s - not games). You can run directly from your hard 
disk with NOKEY, included with the COPY II PC package. Insert NOKE Y in your 
BATCH file for fast, easy. automatic execution of your "protected" 
applications. This is sold for making archival backups of your own purchased 
software for your own use or runni~g from your own hard drive only. TANDY 1000 
requlfes memory card because of needed DMA chip that resides there. 
»Not for Tandy 2000<< Minimum requirements: TANDY 1000 (memory board 
~equ1red'J, t20_0, 3000, IBM"" PC™. XT"', AT™, or other •rear compat11Jles 
mcludmg Leadmg EdgB. Compaq, etc. 011e or two disk drives • 128K required. 

COPYll PC with Nokey only $39.95 
•• * * * 

Do you really like Scripsit"', but wish it did a whole tor more? 
You'd .like a Jot of ".ew features without relearning a whole new system or 
spentimg .much addrf/onal money? Our PowerScript 4.2 IS 1usl the answer. 
PowerScnpt 4.2 adds two categones of additions to SCRIPSIT™. Oiractory;File 
functions (DIR, FREE, KILL CHAIN, LINK). and embedded printer control 
funct1ons. Wilh atl the smarter printers out there. 1t doesn'I make any sense lo 
use a "dumb" word-processor anymore. In this case. "dumb" means it can'! really 
control your pr1~ter to its fullest capac11y. PowerSCRIPT 4.2 gives you many new 
features. including complete pnnter control, while retaining the commands you 
alreadx know · at a very to,w priceI All your previous files will, or course, be 
compatible. Sur.perts Mod I, /It, and 4 versions of SCRIPSIT"'. # Srars, 7185 BO-MICRO 

Add all this power to your program for only $39.95! 

Reference Manual for ScripsifrM 
New/ Contains easy to !ollow instruclions on gelling the most from the ever· 
popular SCRJPSIT™ for Mod I, Ill, or 4! Explains all the mysteries and ends 
confusion on commands you might not have understood before' Meant to 
supplement your manual, but will stand alono 1n its completenass. Con1a1ns an 
e~tensive Index to the Tandy I/lit SCRIPSIT manual (needed 1t). only $7.95! 

••• '* * 

USING SU+ 3.2~ SU4, & POWERTOOL m 
Our ever-popular book fNSfDE SU+ 3.x has been revised and renamed to now 
include all the changes that have occurred since it was last revised, as well as 
incorporate our PowerTOOL product. sold by Tandy (26·2022). This perfect· 
bound, large format., slick 100+ page book ~xpla1ns an the ins and outs of using 
these powerful ubhttes to the fullest of their capat>;h 1es. II you own SU+ 3.x, 
SU414P, or PowetTOOL this bOok will really add to your knowledge and maybe 
explain . soma things you didn't understand before. Lots of lips, hints, and 
suggesuons are included. Disk theory is explamed as well. The book is a real 
value at only $19.95, its lisl price, but this month we're offering 1t for only $15! 

Don't own Super Utility yet?? Buy our world-famous SUPER 
UTILITY+ 3.2 or SUPER UTILITY 4!4 P and add our new edition of 
USING SUPER UTILITY for only $5 e~tra! >> Save $151 << 

Super Utilfty+ 3.2 tor the TRS-80™ I, Ill, 4(111) $79.95 
Super Utility 4 tor the TRS·80™ Model 414Pl4D $79.95 
USING SUPER UTILITY Book Sale price $15.00 

>> Special combo SU with new book for only $84.95! << 

Sucer t1iilltyfor 100 TAS·80 is •protected'. h comes wilh iwo cop.es of 1he program. Upon 
reg lsre11n9, you may order an unproteC1ed copy for S20 (U.S.) al your option. 

.. * .... 
Fine print: Visa or MasterCard gladly accepted. Flat rate shipping on any item 
or combination of items from this ad is only $3 (UPS ground) Blue Label or 
overnight available at extra cost ($3 and $ 3.50). COO orders wilt have $3 added 
to the total. canad1an a irmail is $4 and other foreign airmail will be ac1ual cos!. 
Foreign customers, please use charge card. Checf\s and orders not drawn on US 
banks will be returned. Texas residents must add appropriate sales tax» 

17060 Dallas Parkway, Suite 114 
Dallas, TX 75248 
(214) 733-4475 
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Circle 453 on Reader Serv ice caro. 

Rocky Mountain Electronics 

SALE SAVE SAL 
BIG SAVINGS 

On our full line of 

llad1e lhaeK Tandy® 
Computers, Printers arid Accessories 

• Lowest Prices 
• Friendly Reliable Service 

• Fast Delivery 
• Warranty 

<SGK Moool 
2 
000 y randy' • 20°!o Discount on all RS Software 

Tandy 1000 $699 
Model 2000 $1,349 Tandy 1200 $1,549 DMP 130 $269 Tandy 1000HD $1,549 

Call 303-841-4 44 
Rocky Mountain Electronic Sales 

____10970 S. Parker Rd. Parker, CO 80134 

7 Days a Week - Mountain Standard Time 

Mon - Fri 9am to 8pm 
Sat 9am to 6pm 
Sun 11am to 5pm Prices subjec1 to change without notice. 
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PULSE T RAIN I by Bradford N . Dixon 

Tandy's Nevv Contend rs: 

One Heavy\Veight, One B ntalll 


Tandy land 
Fall is the tradi tiona l 
time for computer product 
introductions. and Tandy 
kicked off the 1985 eason 
with two unvcilings: one ex
pected. the other a surprise. 
The anticipated machine, a 
high-end IBM PC AT clone 
ca ll ed th e Tandy 3000. 
rou nds out Tandy 's IBM· 
compatible line (see Photo 
I) . The s urprise was a lap
top called th e Tandy 600 
(s ee Ph oto 2 ), a prod uc t 
sum e ins irlP.rs c:onsidered 
too kludgy to bring to mar· 
ket (see Pu lse Train . Decem 
ber 1985. p. 21) . 

At firs t glance, the Tandy 
3000 appears to be a strong 
entry in the race for the title 
uf "Bes t PC AT Clone:· It 
u ses a n 8 0286 processor 
(the sam e type found in the 
AT), has 10 expa nsion slots 
(of which eight are available 
In the standard configura
tion), and supports the CM·! high-reso
lution m onitor Tandy introduced with 
the Tundy 2000. 

T h e stripped -down 3000 gives you 
51 2 K of RAM and one l.2·mcgabyte 
floppy drive for $2.599. Add a 20-mega
bytc inte rnal hard disk and the price 
jumps to $3.599 (see p. 22 for more on 
the 3000). 

Like Tandy's other portables. the 600 
has a liqu id-crystal display (LCD) and 
comes with ROM-based software. It uses 
LCD a nd disk-drive technology that 
wa n't cost-effective when Tandy intro
duced the T'dildy 200 a year ago. 

T he 600 's 80-character by 16-Iinc 
screen might disappoint some potential 
buyers. since 24 Unes are now U1c ind us· 
Lry standard. But as Tandy's buyer for 
the machine, Stewart Weinstock . put it. 
" We 'd ra ther come out with a machine 
that has a readable screen than one that 
we 'll have to replace when tile LCD tech
nology w want becomes available.'' 

Also disa ppoin ting is the fact that ilie 
600 isn't a true MS-DOS m achine. It 

Photo I . The Tandy 3000. 

runs on an IBM-compatible 80C88 CPU. 
but without screen compatibility you'll 
find runoJng MS-DOS applications diffi
cult. if not impossible. 

The 600's pric.- is also a surprise. In its 
base configuration of32K RAM (expand
able to 224K). five ROM-based firmware 
programs (but not Basic) , and a built-in 
3~·lnch floppy drive with 360K of stor
age capacity. it will cost you Sl.599. It 
will be interesting to see lf'Pdildy puts its 
··Advanced Technology Serles" tag on 
this one. (For a detailed rundown of the 

Fiscal quarter ending: 

1985 
1984 
1983 

Sept. 
41.7 
37.4 
59.7 

Dec. 
NA 

76.6 
101.2 

Mar. 
NA 
21.9 
62.6 

June 
NA 
58.• 2 
58 .4 

NA = no t avaJlable 

Tuble. Tandy's quarterly net tncome 
(tn mtlllons of dollars), 

Tan ny 600's features. see 
the sidebar on p. 22.) 

More Tandy hardwar e 
news: The company will not 
produce a thin-line Model 
100/200. Buyer Weinstock 
' aid Tundy did consider a 
new. th.Inner design. but felt 
t hat the redesign would 
force an Increase in prices . 

Weinstock !Old me that 
Tandy would make no 
changes In the 100 or 200 
lin for at least six months 
to a year. Bo th machi nes 
continue to sell at rates ac
ceplaule lo Tandy. though 
sa les a re somewhat less 
tha11 what Tandy expected 
when It Introduced the ma
chines. 

Tandy is similarly ada
mant about supporting the 
Model 4 . Though Wein
stock. also Tandy·s Model 
4 buyer. admits that the 
Model 1000 has affected 
th 4 ·s sales. the 8 -bil ma

chine remains popular, particularly in 
the education market. The 4 also docs 
well with s mall businesses. The con
sensus is that the Model 4 remains in 
Tandy·s plans for the next 12 to 18 
months. 

Tandy's financial health was looking 
better as the 1985 Christmas sales sea
son approached. In the first quarter of 
fiscal 1986. which ended in September 
1985. Tandy howcd an 11.5 percent 
profit gain . The news was especially wel
come after Tandy's significant drop in 
profits In nscal 1985 (sec Pulse Train. 
December 1985. p. 21). 

Tandy 's net income for the quarter 
rose to $41.7 million from $37.4 million 
a year ago (see the Table). The Improve
m en t Is due , in part . to the popu larity of 
the Model s 1000 and 1200. However. 
Eugene Glazer. a n analyst with Dean 
Witter Rey nolds. says sales have im· 
proved in "trad itional.. areas of Radio 
Shack 's consum er electronics business 
as well. 
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PULSE TRAIN 


The Tandy 3000 at a Glance 
Vital Slulisric ·~ : 

• 16-blt 80286 Intel microprocessor : motherboard sup
µorts an optional MU287 mat.11 C:ll(JllJ< .,.,,..,or-. 
•Standard eo11flguratlon Includes 512K RAM. 20· 
mt"gahytr hnrrt rtlsk. and one: 5 Y,-inrh, l.2-mcgabyte 
floppy drive fo r $3.5~. 

•I !11Cr·sclcctablc floppy for l.2-mrgabytc compatlblllty 
or 720K formal fur Tandy 2000 com(Jalihility. 
•Second internal floppy channel for 
a 360K clrivc: or another 1.2-mc:ga· 

The Tandy 600 at a Glance 
Vital Statistics: 
• Standard 32K CMOS RAM expandable to 224K with 
96K upgral?le kits ($399 each). 
• Built-in 3.5-inch floppy drive with 36QK capacity. 
• Flip-up SO-character by 16-line LCD. 
• ilnternal 300-baud auto-answer/auto-dial modl!m. 
• Low-power. 16-/8-bit 8QC88 CPU. 
• Features include: 

Standard RS-232C port 
External floppy disk drive port 
Parallel pt'lnter portbyte floppy drive:. 
Full-feature keyboard 

fiuµµy drivr" and n hard disk, or one 
•Configuration can incorporate: two 

Built-in NiCad batteries and 
floppy dnve and two hard clisks. charger Oasts about 11 hours on a 
•Ten cxp;insion slots accommodate: charge) 
IBM PC AT rards (U1ough only eight • Optional ROM slot allows use of 
are avall;ibk). custom applications by removing the 
•Seven IBM PC AT slots (onr 11s<'d in Multlplan ROM. 
standard configuration). • Bufit·1n mulUpurpose clock. 
•Two IBM PC XT slots. • Sleep function to save battery life. 

• Basic ROM is optional. 
standard serial/parallel adapter). 
•One IHM PC XT half slot (usi·rl hy 

Onboard Firmware: 
•Standard 84-key InM·compat1bl<' • Microsoft Works. the 600's system 
keyboard. manager. Itacts as a simple operating 
• Dlmensiu11,., : 6 .!l inches high system to allow file manipulation In 

19 Inches wide Ph oto 2. The Tandy 600. RAM and on disk. 
IR inches deep 

•Standard rc:al-tlme dock with CMOS RAM and battery 
back-up. 
Compatibility and operating systems: 
•Depending on eonllguraUun, ~·rnnp;it fhlr with the IBM 
PC, XT. AT: and thr: Tandy 2000. 1200HD. 1000, and 
lOOOHD. 
•Runs MS-nos :;.1 with DeskMate and Basic ($99). 
•Xenix 5 .0 (Including multiuser DcskMate available 
March I ~R6) . 

Notes: 
The suggested monitor is Tanny's high-resolution CM

1 monitor. I lowever. the machine also supports other 
IBM·compatible monitors. 

1bh1I mr.mory availability on the main board Is 640K, 
although you can expanrl the :3000's RAM up to 15 
megabytes of memory using uptional. third-party mem
ory expa11slu11 boards. 

The 80286 CPU runs at 8 mc:gnhrrtz. 
Dennis Yuun~. Tandy's buyer for the 3000, describes 

it as a machine for "power uSl.'rs." The computer's case 
Is metal. similar to the 1200HD's. and the keyboard cord 
Is " Industrial strength" heavy . 

Internally. lhe machine has a r<:>placeablc filter In front 
of the cooling fan , with "shock mounted" hard disks to 
prevent head crashes due tu vihratlon during shipping 
or moving. 

..IhoUAh Taml)'_Says th~kcy~boarQ_ is IBM-compatible, 
some key locutions differ from thosr ofiBMmachlnes 
and Tandy ',, other MS-!JOS keyboards. One obvious 
dlfTcrcncc rn the absence of a br,.;ik kry. To exit a pro
gram on the 3000, you must press the r.ontrol-C key 
comblnalion . 

Thi" v1·rsion of UcskMatc that comes with MS-DOS 
3.1 looks the same: as thr. Tandy I200HD version. but It 
runs mu<'h faster on accuu111 or the processor's 8 MHz 
opera!iu11 • 

~------~ • Word. a word processing program 
that'sclosely related to Microsoft Word, though not exactly 
the samc. Word features right justification, global search 
and replace. automatic page numbering. and more. 
• Calendar, an appointment book program that in· 
eludes an alarm function. 
• File. a sLr.nple data base manager similar to PFS:Flle. 
You can use it to construct data bases for addresses, 
expenses. inventory. or to maintain a phone book for 
auto-dialing from Telecom. 
• The Tandy 600 version of T~lecom features auto-dial/ 
auto-answer capability. a wake-up command that allows 

automated telecommunications. a host mode, and 

XMODEM file transfer protocol. With proper program

ming, Telecom can activate itself at a designated time, 

call a remote host. upluad or download files, save down

loads to RAM or disk. and exit the remote hosl 

• Multiplan, the on-board spreadsheet. made its porta• 

ble debut on ilie Tandy; 200. In the 600, Multiplan is 

mounted in the optional RAM socket so you can repl?ce 

It with a Basic ROM or other special applications ROMs. 

Notes: 

The Tandy 600-s base price ls $1.599 for the 32K ver

sion. Tandy left Basic out of the p•wkl!ge in the belief 

that lt's the ROM program users want least. Th~ optional 

Basic ROM costs $129.95. 


Printer cables, RS-232 cables, and telecommunica· 
tions .peripherals used on Lhe Model 100 and Tandy 200 

- ar:e compatffile 'IVfOl ~Tan:dyilO(rttowevct7"the-dis 
video lntevface and Tandy's new portable disk drive a. 

~ 
C.)aren't compatible with the new laptop. 
>

11\t introduction time, Tandy had no plans to Introduce ~ 
~ an external drive for the 600. although the machine has ,., 
.0 

a porLdesigned for an extel'nal drtvE;, or develop disk ]
based software or ROM firmware. Stewart Weinstock, a. 

a.
buyer for the 600. says Tandy will look to third-party il 

.c:manufacturers to cater to users' needs.• lil
8' 
15 
.c: 

~---------------------------------------------------' ~ 
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TRS·SO AND IBM·PC 

Word Processing Program 


Computers Supported 
IBM-PC 
IBM-XT 
Tandy 1000 
Tandy 1200 
Tandy 2000 
Model 4 
Model 2 
Model 12 
Model 16 
Modem 4 CP/M 
Model 2 CP/M 
Max-BO 
LNW 

" I'd say that LeScript comes the closest 
to being the right word processor for the 
largest number of people." 

(80 Micro, November 1985) 

0 80 x 24 DISPLAY using TRSDOS 6 or any MODEL Ill DOS. 
O Bui lt-in FORM LETTER and MAIL-MERGE capabilities. 
D Build-i n HELP SCREENS. 
0 55 seperately programmable MACRO FUNCTION KEYS. 
O Performs PROPORTIONAL-SPACE right-margin justification 

on over 120 different printers (all drivers included FREE). 
Ll lntegrates with ELECTRIC WEBSTER spe lling checker. 
n Keyboard entry and printing of 31 European Characters and TRIAL-SIZE DI 

~...._.......... 

special symbols. Fi ll out and return this coupon to receive a free tria l-size copy 
D IBM-PC, XT, Tandy-1000, Tandy-1200, Tandy-2000 versions for of the LeScript word processing system - a $25.00 value. 

color or Monochrome, now only $199.95. 
D MODEL 2/12/16 versions now availab le for TRSDOS 2.0, 

Na meTRSDOS 4.2 and CP/M. $199.95. 
D L.eScript also available to run on TRS-80 MODEL I, MODEL Ill, 

AddressLNW-80, LNW-TEAM (80 x 24), Holmes VID-80 (80 x 24), and 

Lobo MAX-80 (80 x 24). $129.95 


Ci ty Sia le 

M y system is : 

u Mod el 11111 o liolmes VID-80 o CP/M LNW-TEAM 
o Model 4 o Model II D CP/M VID-80 
o MAX-80 n CP/M M o d e l 4 o TANDY-2000 
D LNW-TEAM o CP/M MA X-80 o IBM PC 

FREE SHIPPING WITHIN THE U.S.; OUTS IDE THE U.S. ADD Sl 0.00 FOR SHIPPING: 
FLORIDA RESIDENTS ADD 5% SALES TAX. ALL ORDERS PREPAID BY CHECK, Send 10: ANITEK • P.O . Box 36113G • Melbourne, FL 32936 

MONEY ORDER , CREDIT CARD OR C.O.D. Circle 141 on Reader Service card . 



Circle 124 on Reader Service card. 

~~~§~ PERRll 
88888 [bDJ[j][JJO[Jl][]DJ0 

CALL 

1-800-248-382 

LIST
COLOR COMPUTERS PRICE 

26-3127 64K Ex tended Color Computer 2 __ _S 199.95 
26-3134 16K St;indarrl Color Co puter 2 t 19.95 
26-3 129 Th1nline DD 0 for Color Comp _ _ 349 95 
26-30 18 Ex1ended Basic Kil ___ . . . . . . . . . . 39.95 
26-3030 OS-9 w1t11 Editor Assembler . 69.95 
26 3012 Deluxe Joystick 
2o 1208 CCR -8 1 Recorder 
VI I' Integrated Library . _ ... . 
Vll1 Writer . . . . . . . . .... . - - - - - · 
VIP Cale ...... . .. . ... .. . .. ... . . 
Telewriler Disk __ . . _ . . . .. . .. ... . ... . 
Botef- ln1erfflcC 

29.95 
59 .95 

149.95 
69.95 
69.95 

OUR 
PRICE 

$ 175.00 
100 00 
290.00 

36.00 
59 .50 
25.00 
50.00 

139.00 
59 .00 
59.00 
49.00 
59 .00 

TANDY 3000 
2'.i -400 1 Tandy 3000 1 Disk 512K . _ . $2599.00 
2~1-4010 Tandv 3000 1 FD 20 Meq HO 512K 3599.00 
2tl·3U4 6 Deluxe Text Display Adapter . 249.95 
?6-304 7 Deluxe Graphic~ Display Adapter . 499.95 
2."1-4030 512K to 2Meq Expansion Board _ 499.00 
25-40:-13 Math Co -Processor for 3000 399.95 
25-4050 1 2 Meg Disk Drive Kil fo r 3000 299.95 
25-4060 HO Controller Board 101 3000 . . . . 499.00 
25-4062 20 Meg Hard U1sk Kit . . . . . . . . . 799.00 
25 4 tOi MS-DOS 31/Basic/Deskmate . 99.95 
26-51 t I Monoch rome Monitor . 199.95 
26 -51 12 Color Monitor . . . . . . 599. 95 

$1900.00 
2600.00 
205 00 
395.00 
395.00 
339.00 
255.00 
425.00 
679.00 
85.00 

165.00 
510 00 

TANDY 100, 200, 600 
26 3901 Tandy 600 Port Cnmo 32K 3 1/? DD $1599.00 
~o 3904 Basrc Rom for Tandy 600 _ . 129.95 
26-3910 92K RAM Upgr ade for Tandy 600 399.95 
26-3860 Tandy 200 Porl Cornp 24K 999.00 
?6-3866 24K R/\M Mem. Exp . Chip for 200 249.95 
2G-3A02 Tandy 100 Portablo Computer 24K 499 00 
26-3808 Tandy 100/200 3Y2" Drive 199.00 
26-38 16 BK RAM Upgrade lor Tandy 100 . 119 95 
26-3909 Ponable 31/2 DD lor T100 T200 . 199 95 
26-3805 Acouslic Co1Jpler 39.95 
::'b- 1 '109 Pr inter CalJle 14 .95 
26 141 0 Modem Cable . . . . . . . . . 19.95 

$1125.00 
11000 
340.00 
725.00 
21000 
425.00 
HiGOO 
95.00 

169.00 
34 .00 
12 70 
17.00 

MODEL 4D 

26-1070 Model 40 64K 2 FD w Deskmate . $1299 00 
26-1122 64K Me~ory Expansion . ... 69.95 
26-1 123 Model 3 to Model 4 Upyracle 1<11 399.00 
26-11 34 Model 4 Hard Disk Kit for 15meg 79 .95 
:.!6 1530 Mult1plan Model 4 199.00 
26 1ti95 Super Scrrps1t Model 4 199.95 
26 1608 Deskmale for Model 4 . - 195.00 
?6 -1635 Prolile 4 Model 4 . .... 249.95 
2G ??16 CP/M Plus Model 4 . . .... 149 .00 
26-223 1 Double Dutv Utilily 59 _95 

$ 895.0U 
65.00 

38S.OO 
67 95 

169.00 
169.00 
175.00 
200.00 
127.00 
58.00 

MODEL 6000 COMPUTERS 
26-602 1 Model 6000 512K 2 FD Computer 4499 00 
26-6022 Model GOOO 512K 1 FD 15M ~g HO 5499 00 
26 6019 Model 6000 256K Memory Kit 199.95 
26-6052 DT-100 Datil Termrnal 795.00 
26 1245 I 0 Meg Disk Crirtridge Systern _ 2 195.00 
20 6018 6000 lnler lace Ki t lor 26-1245 119.95 
2S-:J0?2 Interface Kil for 26-1245 199.95 
26-41 C•5 15 Meg Hard Drrve Pmnary 1995.00 
26 -417 1 :-i s Meg Hard Drive Primary . 29%.00 
26 -4173 Meg I lard LJrivc Primary . 4295 00 
26-4157 lns1allal1on l<rt for Primary HD . ... 349_00 

3125.00 
3795.00 

185.00 
600.00 

1750.00 
102 00 
160.00 

1355.00 
2545.00 
3350.00 

295.00 

LIST
RADIO SHACK PAINTERS PRICE 

26-1276 DMP-105 Dot Malrix Prnler .. .. $ l\J~ . ou 

26-1275 TRP 100 Portable Tller rnal Printer 299.00 
26· 1280 DMP -130 100 cps Tr i. Mode Printer 349.00 
26-1260 CGP-220 Color Ink-Jet Prinier ... 699.00 
26-12'17 DWP-220 Daisy Wheel . .. ' .. . . '.:"199 .00 
26-1277 DMP-430 24 Wire Matrix Printer . 899 .00 
26-1270 DWP-5 10 43 cps Daisy Wheel .. . 149500 
26-1274 DMP-2100P 24 Dot Wire Matrix 1995.00 
26-1279 DMP- 2200 HiSpeed Malrix Printer 1695.00 
26-1269 PT-64 Prin ter Controlle• . . , . 249.95 
26-1498 SW-302 Printer Switch . ...... . 119.95 
26 1477 Aulo Sl1eel Feeder for DWr 510 _ 499.95 

OUR 
PRICE 

$ 169 00 
230.00 
?85.00 
5!J50G 
460.00 
635.00 

1225.00 
1GSO.OO 
1440 00 
210 00 
100.00 
420.00 

TANDY 1200, 2000 
25-3000 Tandy 1200 1 FD & 10 Meg HD 
25-3001 Tandy 1200 2 FD 256~. _.. 
25-3010 VM -3 Green Monitor 

.. $1999 95 

26-32 12 CM 2 Color Monilor 
25-3043 Graphrcs Display Ad apter 
25-3044 Graphrcs Master . 
25-3061 C;ipta1n Multifurtcticn Board . 
25-3020 TCS-100 Tape Cartridqe Sy~ 1 em _ 
25-3021 Tandy 1000/1200 ln1erface Kil . . 
25-3 130 MSDOS/BASIC . . 
26-5103 Tandy 2000 Two Dr sl1 . . . . .. _ . 
26-5104 Tandy 2000 1 FD and 10 Meg HO 

1499 00 
219.95 
459_95 
299.95 
6\J5.95 
599.95 

1999.00 
149.95 
89 .95 

1599.00 
2499.00 

$1525.00 
1200 00 
185.00 
390.00 
255.00 
5<10 00 
475.00 

1555 .00 
120.00 
76.50 

1225.00 
1885 00 

TANDY 1000 
25-1000 Mod 1000 128K 1 FO & Deskma le $ CJ99.95 
25-1001 Model 1000 256K 1FJ10Meg HD 1999 00 
25-1003 300-Ba11d Modern Beard . . _. 149 .9S 
25-1005 Disk Drive Expansron. . . . . . . 199.95 
25-1006 RS-232C lnlerface 100011200 . 99.95 
25· 1007 Hard Disk Conrrol Board 299 .95 
25 1013 1200-Baud Modem noard 299.95 
25-1025 10 Mey Hard Disk Drive Syslern . 699 .95 
2b 150 1 MS- DOS Reference Manual . . . 34 .!:15 
25-1502 BASIC Relererice . _. 34 _95 
26-1145 Lotus 123 1000 . '195.95 
30051030 PJB Mul1ifunc1ion oard 5121< 

s 705.00 
1475.00 

125.00 
170.00 
w,oo 

255 00 
230.00 
559 00 

29.00 
29 .00 

420.00 
310.00 

EPSON PRINTERS 
200010 15 Homewri ter 10 . . .. . .. $ 288.00 
2000 I 025 LX-80 Dot Matrix rr nler . _ . . . 299.00 
20001035 FX-85 Dot Malrix rrrnt r . . . 499.00 
20001040 JX-80 Color Doi M;i tr1 x f-'nnter . 699 .00 
2000 1050 Hl-80 4 Pin Ploller 599.00 
200020 10 RX 100 Dot Matrix Prin ter _ 499.00 
20002030 FX-185 Doi Malrix Printer . . . . 699.00 
20003010 L0 -1500 18 Pin Hr ad with lnlf .. 1495.00 
20001515 1.X-80Tractor Feed 4~ . 00 
10081010 OX-10 Oarsy Whe I Pr rn ter . . _ 299.00 
10081020 DX -20 Daisy Wher>I Prrn ter . . 459.00 
10081030 DX-35 Daisy Wheel Pr1n1er 8'l9_00 

$ 215.00 
225.00 
385.00 
485 00 
390 00 
400.00 
525.00 

1100.00 
25.50 

255.00 
390.00 
765.00 

For Technical Ques1ions and In formation on our complete line of 
computer accessories and curren t prices. 

CALL 1- 517- 625-4161 
FOR ORDERS ONLY CALL 1- S00-248 - 3823 

All prrces anrJ oilers may be changed or withdrawn without notice. Adver11sed 
prrces are cash prices. C.O.D. accepted ($ 10.00 charge per carton on C.O.D. 
Call tor further C.O.D. informat ion.) M.C. Visa. add 2%. AX . add 3% All non Mon., Wed . &Fri. 9-9, Tues. & Thurs_9-6, Sat. 9-3 
defec11ve items " 'turned will be subject to 10% restock in~1 fee. Defective items 
require return merchandise authorizat ion. Call for R.M.A. Number before 
returning. Delivery is subject to product availability. 1211 S. lllAIN ST, PERR!I, llllCH. 118872 
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Addenda 
Severa l readers h ave modifi ed pro

g ram s lo suit their needs and systems. 
Danny C. Mulle n ofMonlerey. CA . found 
that h e cou ld ge t Joseph Gandreau's 
custom character generator ("Belles 
J..xtlres." De ember 1981., p. 8 7) to wo1·k 
on th e Gemini lOX printer using 
TRSDOS 1.3. The solution is as s imple 
a s acltliug lin es to two of the lis tings. 
First. c ha nge line 2510 uf Sla ndard/DVR 
tu read : 02510 :LO C.O. T he n inse rt a 
Call LPRINT line direc tly a fter it. Make 
the same cha nges be tween lines 3640 
a nd 3650 or Doublc!OVR. You mus t also 
modify lhe Dump commands in the Ba
sic listings lo re ncr.t th e addition of the 
ex tra lines. 

N.A. IJoug las wrote frulTl Ottawa. On· 
t.ario. saying that the NovaCalc spread
sheet (" NovaCalc," J a nua ry 1985. p. 
82) . whic h runs under Model I/III Dis k 
Bas ic . a lso wurks on Model Ill Cassette 
Basic if you rewrite th e Load routine 
(lines 1670-1840) and Save r outine 
(lines 2020- 2230) using INPUT# - l and 
PRINT# - I commands. To effect How
ard Potvin ' s d ec im a l-po int fix for 
NovaCak (Reader Exchange, July 1985. 
p . 25). m a ke tbe changes shown in Pro· 
gram Lis ling I. 

A.C. Baldwin . who currently resides 
in Ma dlnat Al-Ju ba il Al-Sinaiyah. Sa.udi 
Arabia. used disk drive I to get what h e 
wanted out of two programs. When he 
tried to fo llow clirec tions fo r Doug !ford's 
tape-to-disk transfer utility, Tape
disk/BAS (Load 80. April 1985). Bald· 
win e n countered a s nag. The instruc· 
lions specify that Taperlisk/BAS. Hasic/ 
CMD. a nd TPSRC/CMD must be on the 
sam e Mode l Ill T RSDOS dis k . Unfortu
na te ly. TPSRC is on Radio Shack's EDT
ASM disk: you can't copy it because the 
d isk is protected. To get around the prob· 
lem. cha n ge line 670 in Tapedisk/BAS to 
read TPSRC: 1. a n d put a back-up of EDT 
ASM in drive l. With Tapedisk/BAS and 
Basic/C MD in drive zero. anaTl'SHC i~ 

drive 1. Lhe program works fin e. 
Baldwin a lso notes that David Wtl

lia m s· disk zapper for the Mod e l 4 
(' 'Za p Master." April 1985. p . 62) wtll 
zap Model ill disks in drive 1. Put the 
zappe r in clrivc zero a nd tell it you wa n t 
drive I . trac k 17. sector 00. Be patient: 
afier a few seconds, the program reads 
the Model Ill disk. You can then use the 
semicolon key to find the part of Lhe di
rectory you wa nt to vie w or change. 

Back Talk 
Author Cameron Snyder reports that 

several people have expressed interest in 
adapting Times2 ("The Grea t Divide." 
August 1985, p. 62) for use with DOSes 
besides LDOS. One reade r . Kri s Van 
Hoecke of Ertvelde. Belg ium . s u ggested 
a patch for lines 260-280 of the source 
code (see Program Li sting 2). His 
changes acconm10date DOScs with an 
exit value of less tha n 52H. 

However. as Snyder points out. you 
might also need to change lhe adrlress 
4300H in lines 2410 and 2450 to ensure 
that Times2 wUl fu ncUon properly using 
your DOS. Because progra ms use the disk 
1/0 buffer only during disk UO. Snyder 
chose this area to perform screen transfe r 
during a partition switch . In LOOS. the 
dis k 1/0 bufTer resides at 4300H-43PFH; 
certai11 DOSes-TRSDOS 1.3, for exam
ple- u se a diffe rent area . Fa ih ire to mod
ify lines 2410 and 2450 can cau se de
struction of part of the o perating system 
during pa rtition switching. 

Postscript 
The extra Supe rScripsi t text-storage 

space made available throu g h Steve 

-~ ~- -~ ~-

Program Listing 1. Decimal-pointj'txfor Mod el Ill Cassette Basic. 

1960 If$g "D"TllEN1975 
1975 55;l2-LEN(D$ (R ,C)):SS$gSTRI~~S (SS, 32 )+D$(R,C) 
1980 LPRINTUSI NGS S;SSS;:L?RINT" * "; 

E:nd 

Program Listing 2. Patchfor Tim es2. 

260 LO A, SlU 

270 CP Jl 


280 JR NC,CONT 

F:nd 

Woicik's m odific ations (" Storage to 
Spare," Junt: 1985, p . 54) spurred Texa n 
Patri c k H . Larkin to add a coupl e o f 
house keepi ng re finements . To reduce 
directory c lutter. inse rt (inv) in th e 
back-up command in Scrips iUJ CL. thus 
making /CTL SuperScripsit fli es invis i· 
bl e. Adding (in v. mod) to the back-up 
command in Exit/JCL Jets you both 
back up invis ible files and speed U1e exit 
process by ~·estricting back-up to those 
files c hanged in the currenl session. 

Larkin rl oes have one qu es tion. 
though. In h is experi en ce. u s ing th e 
type-ahea d feature of TRSDOS 6.X 
doesn ' t seem to improve keyboard re 
sponse::. He wonders whe ther the re's a 
way to spe cl res ponse u si ng Supe r 
Scripsit 01.00.0 1 for the Model 4 . 

Drat 
L.L. Milla r's alternative to Raymonrl 

Boggs' scroll protection program for the 
Mod e l 4 (Reade r Forum. Novem be r 
1985. p. 25) contains two e rrors. In the 
Forum's P rogram Lis ting l. line 220 
shou ld read GOSUB 1020; the sequence 
PROTECT-VARPTR in line 1010 s hould 
be PROTECT= VARPTR. 

Kris Van Hoecke has been busy. On 
discovering a minor bug in Stewa rt F. 
Hunter's compression program for the 
Models I/III ("Room Av ai lable." June 
1985 . p. 60 ). he ftxed the error. added 
improvements. and wrote listings for the 
Model 4. In Hunter's Compress, a prob· 
!e m aiises if one of the four most fre· 
quently u sed characters is lower than 
lOH (only OOH. a ca rriage retu rn. Is 
liltely to occu r th at often). Va n Hoeckc 's 
fi x switch es a ny s u c h value with th e 
value of the fifth most used charac ter. 

The c hanges are too long to Include 
h ere, bu t t h e revised listings for the 
Models I/III and the versions for the Model 
4 are available on our BBS (603-924-6985) 
and this m onth's Load 80 (seep. 6). 

-~ ~- -~ ~-
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Circle 411 on Reader Service card 

MORTEZU!6A 
M\ICRO 

PRESENTS 

MONTE'S TOOLKIT $49 
REQUIRES: Montezuma Micro CP/ M' 2.2 version 2.2 1 + 

Monte 's Toolkit is a collection of utiht1es that will prove useful to every owner of Montezuma M icro CP/M (you all are owners, aren 't 
you?). It s a disk full of programs that perform funct ions that are ditticult, cumbersome or expensive to do any other way. Monte has 
tned , in his own way, to bnefly explain each function for you below 

DOUBLECROSS"" 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 · 1ust flat won' t run on your Model 3 and 
I doubt that you could ever modify Scrips1t · enough to run on the 
IBM. Simple menus guide you through the operation with minimal 
keystrokes Just tag the Illes you want 1n the directory display and 
go. You won 't get doublecrossed w ith DBLCROSS. 

FREEFORM" formats and backs up Model 3/4 LOOS/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 1ust don t 
know or care what you have. Just insert a disk and copy away. All 
you have to know about the disk 1s 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 le tting you pnnt anything your printer can print. 

PRESENTS 

MONTE'S WINDOWTM 

ltfOfEPAD 

•
TAKES NO 

YOUR MODEL 4 ! USER RAM! 

Pop Up Menus! 

WINDOWS ON 

$49 
Easy to Use! 

' .. .. ..... ,. 


Once Upon A Time. 

A toucn of the keyboard opem; a window m your screen ror 
a Note Pad, an App¢1ntment Calenda1_ a Calculator even a 
M1n1 Data Base All yours lor 1ust $49' Need RAM' Monie s 
Christmas y1fl to you 64K and ine window bath for 599' 

Monte Zuma our Founder. Pres1denr and K1n9. has always had trouble keeping his desk 
organized The S1dek1ck .. lrom Borland lmernat1onal wou ld sol-.'e the p1oblem bot alas. ii 
was not available for CP!M" So Mon re aslifed hts tavorrte neonew tne legendary La Mont 
E Zuma fdis tanr cousin to Rondo Talbot. a direct descendant 01 MonfFJ Zuma h1ssel// 10 
work on tfle problem as best he could during recess at tne name LaMont. a true legend in 
n1s o wn lime. really outdid himself this flme A touch of both s t-11/t ~eys halts yOUI 
appl1car1on program 1n its rrac"s and up oops Monte's Window · teady to use What 
could be simpler? Put an end to the fumbling and pawing around the p:le ot papers on vour 
desk You w1U tmd Monte's Window" ind1spensabJe When you are Jimshed. break back 
to your appllcat1on program and 1r resumes withour errot Monte' s Window" is truly a 
breakthrough See 101 yoursell-Loo~ rhrough Monte' s Wtndow · on your M odeJ 4 How 
did you ever get along wtthout it? See the page opposite for order mtormahon Monte's 
W indow... rs available 11ght now 

Read on and be saved . 

FILEFIX gives you the ability to " fix " your " hies " by adding line
feeds when your hies are going from CP/M or IBM-DOS to LOOS/ 
TRSDOS or take them away if you are transferring the o ther way 
You can remove the control codes from a WordStar • 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 
wordprocessors (you know - the real ones). All this 1s accomplished 
with the use o f simple menus and boy, it 1s 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 
1n dnve A but it no longer has to have the CP/M system resident. ft 
can be anything . This httle iewel 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 ti? 

AUTO 1s a little goodie that lets you issue multiple commands from 
the command ltne. 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 nght now. 

PR ESENTS 

MONTE'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. But1 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 
MBASIC . Programs written for TRSDOS BASIC may 
require modification to run correctly under the con
verted BASIC. Fully compa tible with MBAS IC. We 
even provide for additional documentation that is 
keyed by page number to your TRSOOS BASIC man
ual. MONTE'S BASIC is available right now. $4 9 

· Copyright 1985 by Montezuma Micro All R1gnts Reserved 

26 •BO Micro. FetJruary 1986 



Circle 41 1 on Reader Serv ice c ard. 

CP.IM ...The Software Key 

That Unlocks Your M del 4 


CP/M is the standard 8-bit Z-80 operating system and many thousands of programs have been written to run under this 
system. With Montezuma Micra's CP/M you can run these programs on your Model 4/4P. Think about all those nationally 
known programs you've wanted to use. Programs like WordStar, dBASE II; SuperCalc; Multi Plan etc. With our version of 
CP/M 2.2 all those public domain programs on bulletin boards across the USA are available for free downloading. CP/M is 
the missing link that joins all this software to your Model 4/4P. Montezuma Micra's CP/M comes ready to use and requires 
no hardware modifications. This product has been awarded the best and highest ratings in the reviews and we are 
continuously improving it with you in mind. With our CP/M you get more than just a DOS. You get the other half of your 
Model 4/4P. 

AVAILABLE NOW FOR IMMEDIATE SHIPMENT- Less Hard Disk Drive Support ....... . ... . $169 

Optional Hard Disk Drive Support ....... $ 30 


(Radio Shack SM, 12M, 1 SM, 36M • Aerocomp/Percom SM, 1 OM, 1 SM, 30M • Bl·Tech SM, 1 OM, 11 M, 1!1M, 20M, 30M, 40M) 

FEATURES 
•Full 	range of floppy drive support Dual-head and/or 80 

tracks. 
•Optional hard disk support allows positioning and selective 

assignment of logical drives. Easy backup routine. 

•Memory drive allows the use of the other 64K RAM bank 
on 128K machines. 

•Modem 	7, a powerful public domain communications 
program furnished at no charge, allows for file transfer and 
remote database access such as CompuServ and The 
Source. 

•CONFIG Is our flexible utility that allows complete control 
of all operating parameters from menus. Format, read and 
write more than 30 different manufacturer's disk formats 
with more being added rapidly. 

•Disk 	Utility Program allows fast format, backups and 
verifying of ours and other manufacturer's disks. 

•These CP/M utilities are included: ASM; DDT; DUMP; ED; 
LOAD; MOVECPM; PIP; STAT; SUBMIT; SYSGEN; and 
XSUB. 

128K MEMORY UPGRADE 
Our upgrade kit includes 64K RAM, a geniune PAL chip and instructions 
for installation. This kit will upgrade your 64K Model 4 to 128K and 
allow the use of our MEMLINK program and the TRSDOS 6.x 
MEMDISK. Guaran teed 1 year. 

A BARGAIN AT ONLY $74 Model 4 
$64 Model 4P - No PAL 

ORDER INFORMATION 
Call now and your order will be shipped immediately. We accept 
Amerlcan Express, MasterCard and Visa plus we ship COD (cash or 
cashier's check only). Credit cards are not charged until your order Is 
shipped. Add $4 shipping per item on orders within the 48 states. 
Suitability of the software is the responsibility of the purchaser as 
there are NO REFUNDS. Defective items will be replaced upon their 
return, postpaid. 

WHY BUY OURS? 

Transient Program Area (TPA) 
Bytes free in MBASIC 
Bytes free of formatted disk 
64K Memory drive 
Double-Slde/80tk drive support 
Format, read/write other 
CP/M formats 
Communication program included 
Share HD with TRSDOS/ LDOS 
Assign multiple drives to HD 
Boots from Hard Disk (4P) 
Popular terminal emulation 
User defined function keys 
Timely product support 

MONTEZUMA RADIO 
MICRO SHACK 

SSK 52K 
30,776 18,488 
196K 160K 
YES NO 
YES NO 

YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 

9 3 
YES NO 

This popular software is avai lable for the Model 4/4P 
using our CP/M. 
WordStar Fast memory-mapped version 3.3 ... .. $250 
MailMerge Multi-purpose file merging program . .. 125 
SpellStar 20,000 word proof-reader on a stick . . .. 125 
Starlndex Creates indices and Tables of Content. . . 85 
DataStar Data entry and retrieval is yours .... ... . . 175 
ReportStar Report generator and fi le manipulator .. .. 150 
lnfoStar The above two programs . ... .. . ..... . . . .. 300 
dBASE II with Disk Tutorial. . . ....... ... ........... 385 
CBASIC version 2.8 .......... . ....... .. ... . .... . .. .. 85 
TURBO PASCAL by Borland. This is the one ........ 45 

800-527-0347 
800-442-1310 

CP/M is a Trademar:k of Digital Research, Inc.; Interchange and Memlink are Trademarks of Montezuma Mtero; TRS-80 Is a Trademark of the Tandy Corporation. WordStar. MaifMerge. Spel!Star 
Startndex. lnfoStar, AeportStar. DataStar. SuperSor1 and CalcStar are Trademar:ks of MlcroPro International Corporation. Mui11plan is a Trademark of Mlcrosott . 

Na.ONTIZUMA 
CRO 

214-339-5104 rn!j[•li~· Redbird A/rpofl , Hangar 11 18 VIS4' . · · 

~~~~;.320!;232 --~'":'.~:::..I 	 " IL .~ -- 11WE KEEP YOU RUNNING " 
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REVIEWS I edited :tY Ryan Davis-Wright 

The Model 4D: Tandy's 

8-Bit Burro Gets a Boost 


correctly rounds decimals by Terry Kepner 
of 0.5 or greater up. all oth
ers down . 

The 40 maintains com**** T he Tandy Model 4D 
pa tibility with the Model 4 : com es with 641<. lwo dou
it reac.ls o ld Morie] 4 cassetteble-sided disk drives. TRS
ta pes and runs Model !IIDOS 6.2. l. and DeskMatc 
programs. (However. PFS: so ft ware . T a ndy/Radio 
Report and PF'S:File aren' t Shac k . On e Tandy Plaza. 
r ecom m ende d for upgrad Fort Worth, TX 76102 . 
ing to double-sided d1ives.$1.199. 
because the ir copy-protecEasy Lo use: **** tr tion feature defeats that upGood docs: *** "(:;"{:; gra d e .) It als o run s at th e*****Well made: 

Does the job: **** * 

Y ou won't see any sig
nificant lechnulogicaJ 

adv<mces in Tandy 's Model 
40 over its Model 4 prede
cessor. but you will find two 
noteworthy chan ges. on e hardware. the 
other software: The Mod el 40 com es 
with two double-sided dis k drives, in
c reasing dis k capacity from th e Model 
4's 3601< t.o 720K in the 40, and bundled 
software in the form of DeskMate. 

Hardware Highlights 
The 40 and its pre d ecessor share 

much in common : 64K base configura
tion (expa ndable to l 28K). RS-232 port . 
Cenlronic -compatible pa rallel printer 
port. 12-inch green screen monitor. cas
sette port (500/ 1.500 baud). and a 70
key keyboard (with nume ric keypad. 
three mult ipurpose function keys, and 
di rectional arrow key ). 

Cosm etically, the differences between 
lhe two m a.c hines ;ire minor. The Model 
4 D's disk drives , whil e occupytng th e 
sam e two slots to th e right of the video 
monitor. are mounted slightly lower in 
each compartment and have a dlffe1·enl 
type of twis t latch hand le. A new back
space key s its jus t above the e nter key. 
about where you find the left-arrow key 
o n t.hc Model 4. 

If you examine th e rear of the com 
puter. Tandy repositioned the RS-232 
connec tor su Lhat it points out . toward 
the back ins tead of down toward th e ta
ble Luµ . A label on the bottom of the case 
clearly iden tifies the .d ifferen t conncc

. . . . l:I ID,il •11l 

. P/=I • 
~. . -=
t= er.a.ID "e 

IC:lll!il\11~ "C 

tors at the rear of the computer and the 
video contrasl/brightness controls. 

The real differences arc inside the com
puter. The 40 has a redesigned main cir
cuit boa rd that uses fe wer integrated 
circuits. and the disk .drives. now from 
TEC. have a solid. meatier tone than the 
earlier Tandon c.lrives. I prefer them . 

Software Statistics 
Tandy made some changes to the 

Model 4 D's software. too. Not only do 
you get T RSDOS 6.2. l (the 6 .2 upgraded 
fo r double-sided drives). you o.lso get the 
DeskMa te integrated software that in
cludes a word processor, spreadsheet, 
data base manager. te lecommunica
tions. calendar, and mail programs. 

T he DeskMate system lets you select 
tnformalion from a ny one module a nd 
move tt inlo a nother. While DcskMate is 
easy to use. it is both large a.ud slow. It's 
a guod sampler package for beginners. 
but experienced computer user s will 
probably want more sophisticated com
mercial packages (see t he DeskMatc re
view. January 1986, p . 31) . 

Tandy has a lso changed the 4D's Ba
s ic . Prev iou s ve rsions inc o r rer:tly 
rounded the decima l portion of a num
ber when going lo integer ur displaying 
numbe 1·s with the Print Using com
mand. This version of Bas ic (0 1.01.01) 

sam e speec.l (4 MH z) as the 
Model 4 . 

Wh ile U1e 4D comes with 
the n ew TRSDOS 6 .2. l. you 
can still use the older DOS 
(6.2). The only penalty is 
th~ t you ca n 'f. use the sec
ond side of the drives wilh

out reconfiguring the DOS. The primary 
differen ce bet ween the two is thal·Tandy 
has a lready configured 6.2 . l to use dou 
ble-sided drives. The various filters. d riv
ers, and uti li ties that came with TRS
DOS 6.2 are on 6 .2. I. 

While you can switch from a 6.2 disk 
to a 6 .2 . I d isk without rebooting . you 
shouldn't switch the other way without. 
a reset (6 .2 will have great difficulty 
trying to use the double-sided disks and 
could crash them). 

Optional Extras 
The upgrade options are genera lly un

changed from the 4 : You can add two 
externa l dlsk drives a.nd a hard d isk [the 
40 includes a hard drive initialization 
dis k with T RSDOS. as did the later ver
sions of th e Model 41. Tandy a lso offers 
an internal hard disk controlle r to run 
their IO-m egaby te ex ternal hard disk. 

Like its preder:essors. the 4D has a s lot 
for the internal high-resolution gra phics 
board and room for memory expa ns ion . 

Conclusi on 
The Model 4D is a s imple upgra de of 

the Model 4 . which has been cons istenl.
ly refined since Tandy introduced it. The 
c hanges are minor. but are the result of 
Tandy 's listening to their critics. 

The origi nal Model 4 underwent quite 
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a few c l1a nges . II had lhc le ft-fright-ar
row keys o ver the e n ter key . with th 11 p
/do w11 ·arrow keys ove r o n th e le ft s ide. 
Ea c h p rod u c 1lo n ru n si n ce th e n h as 
added a noth er refin e m ent: Ta ndy rear
ra nged the keyboa rd . putti ng the arrow 
ke y s in a lu s t e r: c h a nge d th e vid eo 
m o n itur from bla r k-and-white to a n eas
icr-on-thc ·eyes green screen: a nd revised 
Lhc interna l m a in circu it board s everal 
limes . eacl 1 time us ing fe we r c hips than 
pre viously. 

An d fi na lly. Ta nd y upgraded lhe 4 0 to 
do11hle -s idcd dri ves a nd bundled s oft-

wa re . Th rough a ll . Ta nd y mainta in ed 
compatibility w ith previou versions of 
U1e Mode l 4 . 

T he Model 40 is for those who need an 
inex pe n s ive and d epe nda ble d esktop 
computer. b u t don 't want the expe nse of 
hardware and software associa ted with a n 
MS-DOS syste m . T he $ 1.1 99 price is fairly 
compe titi ve with othe r Z80 compute rs 
with bundled software . but is still a bit 
high. On the oth r hand , ge tti ng se rvice 
for a Tandy computer is eas ier than it is 
for othe r m achines . Personal ly. I would go 
for thc 40. even if it is more expensive. • 

COUNTERPOINT 


Will th e Mod e l 4 0 be t he la st in 
Tandy's li ne of 8-bi Lcompu ters? I cer
tainly hope not. While the 40 offers 
o nly a fe w e nh a n cem ents over the 
Model 4. it h as g reat potentia l. But 
wh e the r Tan dy will r ecognize that 
pote n tia l or let the 40 twis l s lowly in 
the wind is a nother m atter. 

T he 40 's double-sided drives are 
t he b es t th in g a bout the machine. 
Wi th so m u c h d is k capac ity. you 
necd n ' t mak e any compromises as lo 
whic h fil es yo u kee p o n-lin e and 
whic h you re legate to a data disk. Bul 
when you fi ll up a dis k and need to 
scrn ll through eight or nine direc tory 
screens . you m ight wish for a direc
tory manager of som e sorl. 

Th e g r ee n sc r ee n is a sigh t fo r 
s q u inty eyes . wi th muc h brighte r 
c ha racters a nd a nice non-glare fin
is h . IL compares q ui te fa vora bly wiU1 
a m onoc hrom e monitor. 

I could do with ou t th e realign ed arc 
row keys. While I can see the need to 
cluste r th em . m y partic u lar word pro· 
cessor cal ls for clear/arrow-key com
bin a tions nearly impos sible to pe r
fo rm on the 4 0 withou t severe dig ital 
conto r tion . However. my fingers ha d 
no prob le m hi tt in g th e bac ks p ace 
key . s ince they th ought It was the left
arrow key a nyway. 

Ho w long wi ll th e Mod el 4 0 last? 
Well. j us t as it looks da rkest fo r the 
con tinuation of the Model 4 line, some 
exciting en hancem ents are ava ilable. 
Tandy has a Model 4 hard disk control
ler you can use wi th th ei r ex terna l l O
megabyte drive. Someone will prob
a bly o ffe r a I 0 - or 20 -m egabyte hard 
d is k in the s paciou s full -s ize drive 
slots . And you can now ins ta ll a third
party m emory upgrade to ge t a fasL 
HAM d is k : a pplications curre ntly 
availa ble use that ex tra m emory. 

Over the next six months, the 40 

will t:i U1e r live or die. based on its 
showing vis a vis the th ree A's (At.ari. 
Amiga: and Apple ), Tandy's s upport, 
and the marketplace. 

- Ryan Davis-Wrigh t 

T h e Mod e l 40 offers d efinitiv e , 
lhough u n s p e ctac ul a r. improve 
ments OVer t he Model 4 . I real ly Like 
th e doub le-sided drives. since each 
can hold 360 K versus the Model 4's 
180K. Cons ider ing th e a moun t of 
disk s pace requi re d for TRSDOS 
6 .2.1 and Basic, the additional disk 
space is almos t essential. 

T h e h al f- h e ig ht d r ives use full 
h eigh t facep lates. leaving a lo t of 
empty space in there . Two dou b le
s ided, half-he ight drive~ and a ha rd 
disk or four double-s ided . half-h eight 
drives would make the 40 a powerful 
computer. 

On th e positive side. the drives p ro
vide faster disk input/output . 

Th e o t h e r changes . the gree n 
screen and c lustered arrow ke ys , 
showed up on the last vers ion of the 
Model 4 and are more aeslhe tic U1an 
p ractica l. They 're also subject to per
sona l opinion. At least the 40 h as t he 
backs pace key where it be longs. 

T h e 40 manu al is small and easy 
to handle. provid ing you have good 
eyesig h t or bifocals, a s the print is 
s m a lle r than that in the 4's reference 
manua l. There a re s om e c ha n ges. 
suc h as blu e em phasized print and 
c la r ified statem e n ts . Oth e rwis e . page 
for page it's the same manual . 

The section explaining how to con 
ver t TRSDOS 6 .X to 6 .2 . l is easy to 
follow. as is the section on copying 
from s ing le- to dou blt:-s ided disks . 

Lastly. I think third-party vendors 
could do wt>ll supporting this machine. 

-Beve Woodbury 

HIDRAW: Simple 
Syste for Detailed 
Drawings 
by David Engelhardt 

* * * 1f 
IDDRAW ru ns on the Mode l 4 (64K) and 
req ui res Lhe Rad io Sha c k hig h -resolu 
tio n g ra p h ics boa rd . Bas icG. a n d t wo 
d is k drives . T. Soft. R .D. 5. Box 120. Kil· 
ta n ing . PA 1620 1. $49 .95. 

Easy lo use : * * * * ff 
Good docs : * * * * 1'l 
Bug free: * * * * * 
Does the job: * ** n -{:.( 

A s the popu larity of T RS-80 hig h
r eso l u t io n [hi -r es ) b oa rd s i n

creases . s o d oes com plem e n ta ry soft 
ware. HID.RAW. a Mode l 4 h i-res drafting 
and design prog ra m . sports a numbe r of 
features use fu l in c reaung a nd manipu · 
laling de ta iled dra wings. And s ince HI· 
DRAW acts a s interface between you a nd 
Bas ic.::G . yo u don 't h ave to learn th e 
BasicG sys tem. only HIDRAW's simpli· 
fled com m a n d struc ture . 

HIDRAW lets you crea te lin e drawings. 
m ove pictu res. dra w to scale. a nd Lin t de
s ign s in 2 6 d iffe r e n t m o no c h r o m e 
shades. It a lso s u pports comman ds to 
draw s tra ig h t ll m~s . boxes. c irc les. a rcs. 
and arrows . Yo u can mix tex t a nd gra ph· 
ics on the same sc reen . a nd e ven m ag
n ify sectio ns of a draw in g. 

Whi k HIDRAW is versatile . moving its 
cursor ma n ual ly is slow and it supports 
only the Rad io S hack DMP-400 or -420 
printers. 

Function-Key Drawing 
H lORAW boo ts up with Jls d ra wiJi g 

mod e inac tive . Yo u move the c ursor lo 
any point o n the screen a nd invoke lhe 
tlra wing c-om mands to s tart wo rk . 

HIDRAW 's c u rsor resembles a flas h ing 
cross hair. and it a ppears within a c irc le 
ca lled the s ta rt m ark. When you move 
th e cursor. the s tart m a rk s tays beh ind. 
de nottng th e ou te r ext rem ity or the fig. 
ure (or lh e center of a c ircle) you ' re abou L 
to dra w. You ca n the n d raw lines. c ircles . 
a nd boxes b tween th e s ta rt m ark a nd 
the cursor us ing t.h e appropria te keys. 
You can a lso swap the cursor with lh i> 
s ta rt m ark by p res.<1ing the s pace bar. or 
disable th e cu rsor wi th the F key. If you 
disabl e it. , all you ' ll see o n-screen is a 
sm a ll reference dot. 

Unfort u na tely. manua l c ursor m ove
m e n t occ urs a t one s low speed on ly. While 
U1is facilita tes detai l work. I fou nd i i exas
pera ting whe n I wanted to dra w some
U1ing quic kly over th e e ntire screen . 

Fortu nately. HIDRAW is versatile in 
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<'11rsor movcn1ent. You use U1c 4's key
pa!I . in conjunc tion with the c lear key. to 
q 11 il" kly reµosiUo n the r.ursor on-screen. 
The num ber key you press determines 
\\'lll'r · lhe cursor goes on-screen. For ex
<imple. if you pressed clear/1. the cursor 
" ' ' 11 ild go 1 o yo ur screen's lower Jefl 
liand corner. Clear/5 cenlers the cursor 
1111--,cTeen. a nd so on. With this system. 
\'01 1 r.an q uickly move th e cursor to one 
of 1 he screen ·s four corners. the left ur 
ri~hl ce1llt·r. top or bottom middle, or 
,,,T,·c n ccnlcr. 

You determine the X. Y coordinates of 
Ilie eurrem cursor position on-screen by 
pn·s fog lhc period key. You can quickly 
1novc Lhe cursor to a different section of 
1111 • s<'reen by press ing the clear key and 
1·111cring horizontal and vertical screen 
l'1111rd inal es. 

It's a 	Draw 
I llDRAW uses all lh e 4's function keys 

lo <'O nfroi drawing. F l draws black on 
while (reverse video). F2 white on black. 
.ind r3 Jets you move the cursor without 
dra wing. You mus t press the appropri 
alC' Junc tion key before d rawing boxes or 
<'i rcles. Th ese keys m a ke the c ursor 
ll< tsh al diffe relll ra tes, indicating what 
n1uc.lc you 're in. 

I llDRAW differs from other dra wing 
pac kages in that you use the numeric 
Jwv pad. rather than paired arrow keys. 
111 111ove !hf" c ursor (with or without 
drawi ng) in 45-degree increm en ts. ror 

The Star Ratings 

80 Mii.:ro's star ralings reflect our 
reviewer's impression of a product. 

In most cases. the overall rating is 
a n average of the rallngs in each of 
the four specific categories. However. 
om e overall ratings may be higher or 

lower than this average. depending 
on the reviewer's subjective opinion. 

The stars m ean: 


Superior: 
** * ** 
Excellent:**** 

*** 	Good: 
Fair:** 

1r Poor. 

Th e ratings terms translat t:: as 
fo llows: 
Easy to use: How easy is it for the 
111:: w user to use th e hardware/soft
ware/book? 
(iood docs: Is th e docume ntation 
c lear an d h elpful in explaining the 
product ·s use and an llclpallng user 
proble111 s? 
Uugfree: Did the reviewer encounter 
a ny bt1gs while using the product? 
Does the.Job: How well does the prod 
11c l do what it was designed for? 

You can select 
oneof26 
paint styles, 
or paint freehand._ 
with a choice 
ofeight 
brush sizes. 

example, p1·essing the "9" key moves 
th e cursor at an a ngle of 45 degrees from 
the horizontal. "4" moves it 180 de
grees. and so on. 

You can move without drawing, or 
draw lines and circles in a specifieci di 
rection by pressing the shift key along 
with a keypad key. You specify the dis
tance. in inches. of the figure; you can 
enter fractions of inches for highly de
tailed work. 

The arrow keys draw arrow tips on
screen in the appropria te direction . You 
create the four types of box corner with 
the comblnauon of shlfl/less-than. s hift/ 
greater-than, clear/less-than. and clear/ 
greater-than keys. The box corners help 
anchor hand-drawn shapes. 

Not only can you create standard 
boxes a nd circles. you can draw parts of 
c ircles, arcs. and olher s hapes by enter
ing a radi11s valu · a long with start and 
ending degree values with the advanced 
circle command. 

F l Draw black 
F2 Draw white 
P3 Move without draw 
B Draw box 
c Draw circle 
D Disk direc tory 
F Flash cursor (on/oil) 
H Help m enu 
L Draw line 
p Paint 
R Recall drawing from disk 
s Start of line, box. or Get 
T Tyµ e text at cursor location 
w Write drawing to disk 
0 Grid coordjnate (on/offl 

Clear/ It = Move cursor lo selected po· 
s ition 

Once you draw a circle or arc wilh th e 
advanced circle comma nd. you can use 
the arrow k eys lo change its slta pe. The 
down-arrow m ov · s the top and bottom 
of the circle together while U1e up-arrow 
moves the left and right s ides together. 

The HIDRAW pac kage includes a plas
tic g rid in the s hape of your screen . wi th 
reference nu m be rs alon g the vertical 
and horizontal axes. and a water-:suluble 
felt-tipped pen so you can plan a drawing 
before you sta rt working wilh HIDRAW. 
HIDRAW displays a corresponding grid 
on-screen. which you can turn on or off. 
so you can easily transfer your design to 
the screen. 

Other Features 
Filling in enclosed designs is easy. too. 

You start autom a tic painting hy select
ing one or 2o paint s tyles. When you po
sition the cursor over the area you want 
to paint. press the " P" key to display th 
available sha des at th e bottom of th e 
screen. You ca n also paint freehand . 
with a choice of e igh t "brush" sizes. 

HIDRAW produces drawi ngs in a se
lected scale in i n ches or fraction of 
inches. You can change scales a t any 
time. For example. if you specify a scale 
of llz, then a line drawn as one inch will 
actually meas ure ',\, inch . 

You can m a gnify a reas of the drawing 
from one to four times. While the man
ual indicates lbis is primarily used for 
text. it seemed to work well with µarts of 
the hi-res display. You can e ven magnify 
images at a s lan t . In any case, be pre
pared to wait as magnification takes 
some time to com plete. 

You enter text by hitting the "T" key, 

Shift-Fl 
Shift-f 2 
Shift-F3 
Control-A 
Control-D 
Control-E 
Control-G 
Control-L 
Control-0 
Control-P 
Control-R 
Conlrol-S 
Control-X 
Con trol/ . 
Space bar 

Memkey (starUstop) 
Recall m emkey 
Grid overla y (on/ofO 
Put rectangle AND 
Move cursor back to start 
Erase screen 
Get r ectangle area in m emory 
Select line and box style 
Put rectangle ove rlay 
Put rec tangle area 
Put rectangle reverse color 
Select scale of drawing 
Put rec tangle XOR 
Drawing to printer 
Switch cursor and start mark 

. = Show cursor location 

Shifl/ # = Draw direction specified M 1- 4 = Magnify rectangle area 
length 

Shift- 5 = Radius, start. end. shape MS 1-4 = Magnify and s lant rectan
Clear- 0 = Go lo grid coordinate g le area 

Figure. E-llDRA W help menu. 
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''I atn ainazed at the broad spectrUin of 
technical articles you publish, for both 

novice and advanced. progranun.ers . . . '' 


rr you're still wondering which magazine you should 
buy for your TRS-80*, here's whal 80 Micro readers 
have to say about their #1 system-specific information 
source 

e "Not only is the magazine very professionally done, 
buL I have found something in almost every issue dial 
has been wonh che price of lhe subscription ... " 

Roger L. Holstege 
Mdlersr.n.1/e, MD 

. .. 1 was greatly impressed by your magazine. I got more 
useful infonnation from that one issue of 80 than I have 
from countless other sources ... " 

john M . Crzitenden 
Jackson, MS 

. .. I have found 80 Micro to be the most valuable mag
azine pertaining to home computers on the market . .. " 

William C. Hardin, Jr. 
Charlotte, NC 

80 Micro is the mag-ctzine for every TRS-80 user-from 
beginner to advanced. 80 Micro is full of tutorials, free 
programs, hardware modifications, new product an 
nouncements, product reviews, debugging tips, and 
more. 

And an 80 Micro subscription is risk-free. Ifyou're 
not completely satisfied, you'll be reimbursed for all un
delivered issues. See what 80 Micro can do for you. It's 
#1 for a lot of people . Fill out this order form and send 
it in now. 

r----------------------, 

Yes! I wam a no-risk subsci-iption to the 
magazine fur l>eginncr to advanced TRS-80 
use rs. Send me 12 i!>sues of 80 MICRO for 
$24.97! I'll sa\'e 48 % off die newsstand price! 

n Payment Enclo~ed D Bill me 

Name ___________________ 

Address _____ _____________ 

Cit~' ___ _____ S1ate -----Zip---

Caoada & Mexico. S27.!J7 . Foreign su rface, $44 .97 . I year only . 

US funds drawn on US bank . Please allow 6 -8 weeks for delivery . 
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and a box window offers four directions 
in which you can print lext. You select 
the dlrecllon by en tering a number from 
zero to 3 and start Ly ping in your Lext at 
the cu rre nt. cursor position. You finish 
by hitting the enter key. The only prob
lem with e ntering t ex t is th a t if you 
make a mistake. you have to retype the 
entire line again . 

HTDRAW supports Get and Put com 
ma nds to move specified portions of the 
display to and from memory. Once lhe 
chosen section ls obtained via the Get 
command. you may put ll back any
where on the screen with options of us
ing logical operators , reverse vitleo. and 
overlay. The maximum a rea a llowed for 
the Gel function is an area equal to onc
fourth of the screen . 

HIORAW inc ludes a help menu (sec 
the figure) tha t you can call by pressing 
the "I J" key. Jt a lso supports disk func
tions such a d isplaying a drive directory 
and wr:iling to or reauing from disk. 

You ha ve six printout options, luclud 
ing the number of characters printed per 
inch. and a doubled Y axis with or with 
out 90-degree rotation . If you're not sat
isfied with th e resu lts. t h e m a nua l 
suggests trying the printer dump mod
ules on the BasicG disk. 

HIDRAW h as a us e ful fun c tion . 
Mem key. for automating a nd sav ing 
commamls. Memkcy works like a com
mand do-file. wi th each command exe
c u k d in ord e r. You ca n save t h e 
commands user.J to c reate pictures or 
symbols to dis k and retrieve them later. 
You could alsu use this to draw compli
cated designs or symbols a number of 
times on Lhe same display. 

You get five Mem key files on disk that 
perform fu nctions such as screen rever
sal. ouLllning texl in a rectangle area. and 
moving your drawing in four directions in 
I -inc h Increme n ts. You can m ake th e 
Mem key fil e as large as you want. The 
only disadvantage with Memkey Is that 
you an't add or edit the files without the 
use ofa line or screen edltor. 

Conclusion 
HIORAW's manual is clear and to the 

poi11l. with m any helpful exa mplr.s . The 
paclrnge includes a plastic-lam inated 
quick-reference card . 

I have only a couple of complaints. First. 
U1e s low cursor movement is a drawback. 
It would be more convenient to have vari · 
able cursor speeds for moving and draw· 
ing around the screen . This would make 
it easter lo create drawings without hav· 
Ing to use the command keys. 

The second problem is Its printing 
ability. HlDRAW is only guaranteed to 
print on two of Radio Shack's printers. It 
should support m any of the printers c ur
rentJy on the market.• 

Help Through the 
MS-DOS Maze 

by Richard Ramella 

**** * 
Programmer runs on the Tandy 1000/ 
1200 (256KJ and requires on e dis k rlrivc. 

T-System Soflwa r e. P.O. Box 9449. 

Washington. DC 20016. 


Easy to use: * ** * * 

Good tlocs: * * * * "(:( 


Bug free: * * * * * 

Does t he job: * * * * * 

***** 
DOS-HELP runs o n the Tandy 1000/ 
1200 (l 28Kl and requires one disk drive. 

Soft-H el p In c .. 1550 Industria l Park 

Drive. Nederland, TX 77627. 409-724
01 42. 

Easy to use: · ***** 

Good docs: * * * * !:< 

Bug free: * * * * * 

Does the job: * * * * * 

Y ou 're on a roll. wri ting a grea t pro
g ra m. Some tenuously held con

cept is roosti.ng in your mind and you 're 
putting ll un the screen at 200 charac
ter.<; a minute. Bu t wait. What's the syn
tax for lhe Circle comma nd? The refer
e nce manual Is...somewhere under a 
pile of magazines. That's just th e kind of 
s iluation that can break a n ybody's flow 
of creativity. 

Program m er and DOS -HELP. Lwo 
m e mory -r esident p1·ograms for the 
Tandy 1000/1200. n eatly remedy the 
problem of getting help quickly. They 
provide o n-line in formation on GW-Ba
s ic and MS-DOS. respectively. a l your 
beck and call. 

Programmer 
Programmer is a video version ofa pro

grammer·s reference guide . With it resi
dentin RAM. pressi ng alternale/ l brings 
u p a window m enu that coexis ts on
screen with your program listing. You 
can move the window around the screen 
using the arrow keys to better see pro· 
gram lines or, once you memorize Pro
grammer'scommands. make it invisible. 
Programme r offe rs a Basic Reference 
Guide. a DOS refere nce with 52 en tries, 
an ASCH table, instructions on running 
Programmer. and a table of contents on 
Basic proced ures (entering Basie . logical 
operators, special sym bots. hexadecimal 
num bers. variables . and th e like) . The 
sixth option exits the program a nd takes 
you back to your lis ting. 

The Basic Reference Guide offers 159 
Basic words on-screen. You move among 
thew wilh the arrow keys lo hi ghlight 
the command of interest a nd press tl1e 

F4 key for mo re inform ation. A new 
screen a ppears. providing lhe com m and·s 
syntax. purpose. an d the vers ions of Ba· 
sic that. suppor l it, a long with examples 
a nd re marks. ff you need more tufonna
tlon . you can press a nothe1· key for s up
plemental data or c ross-references . 

Wri t ing a program with a refere nce 
source so handy facilitates coding. and 
eve n exper ienced p rogramm e rs will 
benefit from it. However. I found setting 
up Programmer tiresom e. In fac t. most 
of th e seve n pag s of docum e ntation 
deal with insta llation . If you have a sin
gle-drive system. the procedure is even 
more irksome: you have to make scores 
of disk exchanges. Thank.fully, you have 
to do this only once a nd it results in a 
disk that boots DOS, accesses Program
mer. and takes you inlo Basic. 

DOS-HEL 
DOS-HE.LP truly speeds up the pro

cess of learning MS-DOS. lt's a compen
dium of easily accessible information on 
your MS-DOS 2.X sys tem . If you ' re a 
novice compu terist. you know that your 
DOS disk ~as a number of di fferent pro
g rams on it. But unless you've diligently 
read through the DOS manual . you 're 
probably sti ll in the dark as to what 
some of th ese programs do . Thar· s 
where DOS.HELP com es in . 

The program displays tluee windows. 
T he first lisls 35 DO::> commands. You 
scroll through the entr ies with the up
and down-arrow keys and press U1e re
turn key for your selection . 

Pressing th e F2 or F3 keys ac tiva tes 
the 0U1er two windows. Window 2 .p1·e
sents the command's sy n tax a nd pur
pose. a nd wi nd ow 3 expan ds on th is 
with examples and a few helpful hints. 
With any window active. you can use U1e 
up- and d o wn-arrow k eys to sc roll 
through the in formation tn It. 

DOS-HELP's 13-page documentation Is 
simple to u nderstand . I especially liked 
the subject index , which briefly outlines 
tllc effects of commands. When you need 
answers, you want to know how to do 
s omething. not a command na m e. It 's 
easy to read through DOS-HELP's sub
jects and see ifa partic ula r command fits 
your need. I low to make a start·up disk? 
Use the Forma l command.· How to see 
what's on a dis k? DIH.. How to check 
computer memory? CHKDSK. 

Conclusion 
As I used Programmer a nd DOS-HELP. 

I reallzcd LhaLGW-Basi a nd MS·DOScon
tain so much Informa tion that I grow hazy 
on certain aspects of them. Happening by 
chance on to a lucid explanation of some 
poin t serv snot only as a remi nder of the 
tool bu t as an inspiration to use It appro
priately. I a ppreciate botl1 programs.• 
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Circle 65 on Reader Service cord. 

CONVERT 
I/III BASIC PROGRAMS and FILES 

For Use On The 
IBM PC, TANDY 1000, 1200H~, 2000 

Here's rime and money saving news for thousands of TRS-80 Motl I and Mod Ill owners who would love to move up to state-of-the-art 
hardware! EMSl's conversion package contains utilities to solve both problems facing those who want to upgrade: 

PROBLEM 1-HOW DO I GET FROM HERE (Mod I/III) TO THERE (PC)? Do I need 
to retype everything, buy modems, RS232's, cables, and communications software? 

ANSWER: None of the above! Use the HYPERCROSS utility included with our package! HYPERCROSS makes the entire disk transfer 
process very simple-and fast. All the work is done right on your Mod I/Ill. HYPERCROSS lets you format a diskette readable by all 
PC's in one drive and copy files directly to it from a Mod I/ Ill diskette. After the transfer, take the PC diskette out of your Mod I/Ill and 
put it in your PC. Simple as that! (Mod I's need a doubler.) 

PROBLEM 2-0NCE I'M THERE, HOW DO I CONVERT MY MOD I/III 
PROGRAM TO RUN ON A PC? 

ANSWER : Use.- our CNV3TOPC utility to do 9S"lo or more of the conversion for you . It automatically ins~ns all required spaces between 
k~ywords, replac~ PRINT@'s (even those with variables) to LOCATE's, adjusts TAB addresses, i:orre1:1s the exponentiation symbol, 
r~places the "lo symbol in USING statements with a backslash , removes down arrows, optionally removes REM's and flags and lists un
resol ved line numbers. It even allows for Mod I/Ill screen PEEKs and POKEs. 

And, our 1hiny page user guide is packed with examples and hints showing how to make any manual program changes required after 
using CNV3TOPC. 

".. .It's the best such program I've seen, well worrh ii 's higher price over similar programs . . . The conversion program performed/lawlessly." 
Mr. Gary Shade, 80 MICRO, May 1985 (4~ stars). 

Customer comments: 

"Tnily, a Superior Quality Software Package. Counr ml! among your list ofsatisfied customen·. " 
Waltham, MA 

· '/ would gladly recommend the put·kuge 10 anyone making the change "The.fine points ofconversion you cover in the mum1ul 
to an IBM type machine. " arc cxcclll!nl." 

Wauwatosa, WI Salem. OR 
"Whal a time saver. Thanks/or a great product." "An excellent product. Thank you for thl! service." 

Denver, CO Mapa, CA 
"Excellent! The manual alone . . . is worth the price." " Works like a charm! Congratulations. " 

Westpon,CT Otlenton , MD 

CONV3TOPC V2.0 $139.95 

(Package includes: HYPERCROSS and CNV3TOPC) 

AVAILABLE WORLDWIDE through Radio Shack's Express Order Software (Cat.No. 90-0345) 
OTHER EMSI SOFTWARE 

THE NORTON UTILITIES LIST $99.95, OUR PRICE $59.95 
CONVJTOPC Vl.0-(WITH Hypercros.•) 5139.95 CONVJTOPC Vl.0-(WITHOUT Hypt·r<-ross) SI 19.95 
CONWTOPC Vt.0-(WITH HYPERCROSS) Sl39.9S CONV4TOPC Vl .0-(WITHOUT HYPERCROSS) Sll9.95 

Same as CONVJTOPC V2.0, bu1 CONVJTO.f-Mod 1/ 11110 Mod 4 BAS IC S49.9S 
speci fically for mod 4 BASIC and FILES HYPERCROSS-Mod 4. PC-DOS form:u s S49.9S 

t:ONVJTOPC Vl.O DEMO (Runs on any PC) 520.00 ISAM ROUllNl::S-lncorporale lhese rou1 ines S69.95 
HYPERCROSS-Moo I/Ill , PC-DOS formal S49.9S in your PC BASIC programs. They provide keyed 
CROSS REFERENCE-For PC BASIC S24.9S acros In rnndom files & complete tile main!. 

programs. Lists all rdermctd variables, RAMDISK-Crcalc supcrfast psaido di<k drive S49.9S 
ti ne numbers, etc . <cc. crcalc a 90K RAM drive C: and Sl ill lulve 60K for 

FASTSORT-Machine language SORT S24.9S l:SAStC on 2S6K PC). 
e<t llahlc from PC BASIC. Grcal PC subst .for Mod Ill INSIDE TRAC1'-0vcr 60 PC u1ili1ics that S44.95 
DASIC's CMD"O" command. complimenl PEEKs 'n POKEs pocka~e . Too many 

l'i:l::tu ' a POKEa-Over SO utilities 529.95 functions 10 mention. 
1ha1 enable PC BASIC programs 10 acces.• and modify 
PC / MS-OOS sy'1cm functions . 

BASIC DEVEWPMENT SY!i"TEM (IUM PC ONLY)-Produc1ivi1y Tools for BASIC proirammers. 5124.9S 
If you write UASICA programs for a living, you ' ll wonder how you ever eo1 along wi1hou1 this package . 
Guaranlecd 10 vaStly reduce Jcvclopmenl lime! 

800-922-0786 
(NJ resid~n1s 201 -879-5982) 

EDUCATIONAL MICRO SYSTEMS, INC. 

PO Box 471, Chester, New Jersey 07930 

[El EMSI direct order tenns: VISA, Mastercard, MO, check or COD. Add $3 .00 shipping/ handling . Add SI .90 for COD. • 
.Foreign or first class, add first class postage (package wt. 2~ lbs.). NJ residents add 60/o sales tax. 
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FastPak: 

Mail to the Max 

b y Gary Ludwick 

**** * The FastPak Mailing L ist Sys tem 
run 011 the- Model 4 (64K) under Monte· 
zuma Micro CP/M 2 .2 and the Models 
100011200 (128K). It requi res one disk 
d rive. DHA Sy terns. 832 Jury Court. 

<in J o c. CA 95112. $79.95. 

Easy tu us ·: * * * * * 
Good docs: * * * * -tr 
Bu.~ free: * * * * * 
Ooes th JOb: * * * * * 

Yuu might find it hard to jusUfy huy


ingsoftwan: th;it handles only a sin· 
!:(I ._ limited tas k . but Jfthal µai:-kage does 
its Job better th;m anything lse thal' 
ava il;, blc . it ·s worth It. FastPak is suc h a 
produc t-fl does th e ho-hum chore of 
gf' ncraling a nd p rtnllug 111aili11g lists so 
we ll that I cnn give it an unqualified rf".c· 
omme ndation. In addition. FastPak can 
m erge Ii t nam s into form lellers and 
sort lis ts according to criteria you set. 

Set -Up a nd Go 
If you 're ru nnln~ an MS·OOS system, 

F::1s1 Pa k 's ready t.o f!.O whe n you get il: 
you jusl copy its fil es Lu a sys tem disk. 

PIM ow ners (specifica ll y Model 4 
owners with Montezuma Miero's CP/M 
2 . '.lJ h a ve a littl e more w ork to do . 
Throu~h a s rles of 111c n11s. you format 
FastPak's display for your sy lem. then 
copy FasrP<lk's files I n your sys tem disk. 

F;istPak's beauty lies In ils implicity. 
Yo u type 111 MAIL from DOS Ready and 
Fas t P;i k as ks for your mailing list file 
name. It then either opens an existing Hit: 
nr C"rea t s a n w one. (Fur those of you 
with existing mailing lis ts. DHA·s Convert. 
utility makes o nverling data simple.) 

Once FastPak finds o r c reates a file. 
you can c hoose to 111µu1 new records, 
scan currenr records on-scr en. d Ide 
records (FastPak ignorrs the record but 
<.lrn.: ,,11 ·1 l'ra c ill. cond e n e a ll dde ted 
records and update cal'h record 's num
l>e1. µ1 l11 t m a iling la b ls. pri 11l a list of 
the ntlre Oh::. correct individual fields 
within a record. o r re turn to OOS. 

Fa tP-clk rrt>;il ly s impli fi es creaU11g a 
mailing lis t by provld l11 g ;i p redefined 
rr mplat ·with all the fi elds in place a nd 
ready for data. The fi f". lds comprise last 
nanw. first name. co111pany name. ad 
d ress. c ity. state. zip od (five-digil) . 
pl1unc nu111bc r [ l O·dig it). :rn<.1 refe re nce 
code. They shou ld suit almost anyone. 

F.111. ring duta Into t li e lr.mplatc is 
stra tgt1tfurward. and pressing the enter 
or r!'I urn key automalica lly ta kes you to 
llw nr·xt llc ld . In addition. a macro char

actcr a t the end of each field a utomati
cally shu nts you to the next fie ld if you 
overwrite the character. Each record 
holds up to 128 bytes of information. 

As you enter data in a record , FastPa k 
a utomatically ass igns it a nu m b er. 
When you delete a record, FastPak ad 
justs the record numbers accordingly. 

You use FastPak's four-character refer
e nce code to sort files. You can also tag 
each name in the malling list with a code 
to help select specific types of names for 
retrieval during sort and print operations. 

Manipulatin g the Mail 
The FastPak Mail Syste m has a num

ber of utilities that greatly enhance Its 
use. inl'luding those to sort. combine. se
lect. and merge records. 

Sort manipu lates your Ii t hy four dif
ferent cri teria: a lphabetically by last 
name. alphabetic ally by compan y 
name. nume ricaJly by zip code. or alpha
betically by re fe rence code. And it is 
fas t- If your filP fits into availa b le mem
ory. FastPa.k sorts It in one pass. 

Combine Ids you merge m ailing lis t 
Illes with each olher. Because of Fast-· 
Pak's file stru cture. t his Is U1e only way 
you can m erge Oles t ogether. 

Select pulls records liy z ip code. s tate , 
or by variou s com bi na tions of refe1·ence 
cod es. Wh en u setl w it h Sort. your re
trieval possib ili ties an:: almost endless. 

Dupe Names scans your lis t for dupli 
cate listings (based o n the las t-name field} 
and presents them to you for deletion. 

Most impressive of all Is Merge. rt com 
bln<::S maHlnglistfiles with a form letter your 
word processor generates. All you have to 
do is insert sµecia l codes In U"1e places where 
you wan tto pulnames, addresses. or phone 
numbers. and FasU-'ak automatically does 
all Ule dirty work for you . 

Merge lets you further customize form 
letters by tnserung entire paragraphs at 
designated points in a form letter. You do 
so by creating different paragraphs and 
storing thPm as disk files. When you 
want to incorporate one. you inclu de the 
name of the file in the letter and Merge 
retrieves and inse rts the paragraph. In 
addition . you can have FastP-dk make a 
disk copy of each letter you sen d out. 
You can also pause the program d u ring 
primou t to Input information on the Oy. 

FastPak prints mailing labels up to 
four across with a simple utility file to 
record you r ow n µarti c ular tab settings 
anti li ne lengths. 

Con clusion 
One aspect of lhe CP/M-based FastPak 

system that a n noyed me was exiti ng to 
DOS lo u:<>c FastPa.k 's utililles. 

I proba bly would n 't have bought a m ail
ing Bst system for perso nal use. but now 
that I have one. 1wou ldn·t part with lt.• 

Keyed-In Basic 
by Mark D . Goodwin 

**** Uni.key runs on the Model 4· (64K) and 
requires one d isk d1·iv . The Alternate 
S ource . 1806 Ada St.. Lan in g. Ml 
48910 . Sl9.95. 

Easy to use: * * * * -tr 
Good docs: * * * f:l ti 
Bug free : ** * * * 
Does the job: * * * * * 
A s anyone who's e ver typed in a Ba

sic p rogram listing know . it's a te· 
d iou s business Ma ny programmers use 
a shortcut. called a macro utility. to en
ter freque11ll y u ed Bas ic key words 
(com m ands. ~ r instance) wi th a si ngle 
keystroke. Although TRSDOS 6 .X pro
vides such a utJJlty. KSMWLT. you have 
to define you r own macros. And KSM 
slores only 26 mac ros at a tim e. offerln~ 
minimal assis lan e. To overcome these 
s hor tcom ings . Uuikey provides 85 pre
d efined Basi c ke y word ma c ros and 
U1ree programmable. m acros in an easy · 
to.use s yst m . 

Installing Un ikey 
Like KSM . Uni key is a TRSDOS 6.X 

keyboard filte r. You in ta ll it and exe
c ute Basic by run n ing Unikey·s J L Uob 
con trol language) fi le . During ins talla
tion . Un ikey asks if you wan t the op
tion aJ h e lp Ol e in taJ led . lf you do install 
the help file . you can get a complete dis 
play of th e Un ikey macros by pressi ng 
shift-@. 

After you e xe<:ute the J CL file . Basic 
comes up in nor mal command m ode: 
you toggle Unik yon or off by pressing 
control-B. W ilh Unlkey on . you have 85 
Basic key wo rd macros a l your dispnsal 
(sec the Table ). 

Because so many ma ros can he con· 
fusing. Unlkey dlvid • !hem into lhrec 
dlsUnct groups. You call upa specific set 
by pressing the a µp ropria le function key 
fur the type o f key word you need : Fl for 
the mos t common ly us d Basic key 
words: F2 to r strin g- and file-h<indling: 
and F3 fo r math f11 nclions and miscella 
neous key words. 

To use a Un ikey m acro. you press ei· 
ther the shi ft or U1e cont ml key followed 
by an appropria te lcller key. Once you 
selec t th e p roper mac:ro key. Unlkey 
passes the ma ro·s string of charac te rs 
to the TRSDOS 6 .X keyboa rd driver. 

You d e fi ne !he three programmable 
m acro keys liy e xec:uti ng Uni key's Basic 
p rogram ~ ETKEYS. OnCf~ y ou do s o. 
SETKEYS . aves your macros as a d isk 
fil e o n ly: you m ust 1t:install Unikey be
fore you can use lh e new definitions. 

Cnn tt rt u l'tl on p. J 15 

80 Micro, February 1986 • 35 



"' \1.., 
...," .., 
w 
~ 
.c 

i 
a. 

.c 
n. 

·;:; ..~ 
Cl 

~ 
n. ,... 
.0 

c 
2 

~ 
§ 
0 "'~---~~_J 




THf 


NUMBERS 

GAME 


by Dave Rowell 

See what Basic does to your numbers when you 're not 
looking and find out how to get the ·precision you want. 

l1al you dun ·1 know a bout numbers 
r:n n hurt you. Tu tli-si1(n number

erum:hinp; routines that return accura te re
sults. you need to know !tow Hadio Shack 
Basw ha 11dks numbers. Unfortunately. 
I hat in forma tion is scatt cn·d throughout 
you r Basic manual. Nol tha l vu u s houldn 't 
r<'ad the manual. b11t I'll li l' ii a ll together 
ror you lwn:. I'll also let you ill on a rew 
things Lt1c 111 a 11u;d doc:sn"l l<-11 you. 

1·11 sta rl. easy with the bcis ir ·s or number 
types. then move i1110 ari t hmt'I ic operations 

0a nd accuracy. If you rl" e 11rio 11 s. you can 
lc•a rn how Basil' s iorcs numbt•rs tmernally 
(your curiosity will reward vm1if you plan 
lo wrllt' 111ad 1i11c·languag .. subroutine-s) . 

My expla na tions apply 10 I lie Microsofl 
Basic found in m ost Tancl v 111 ac hincs: the 
Moctcb 1. Ill. a nd 4 . am! tl11 · newer MS-DOS 
computers. too . I'll de tail 111 1· minor differ
e nces th a t a ffcc l progra111 conversions 
arnu11g Ili c diffcn~ rll mad1i1ies. 

Type-Casting 
TRS-80 Oaslt: provid.-s I hree number 

tyµcs- inlcgcr. s ing lc-ptTl"ision . and dou
bk·prcc is io11 - for dillcrl'nl prop;mrnming 
purpost'.s lscc I h e Table fo r L"xa mpks). You 
can best use intege rs !who le numbers] . 
the simplest number ty p«. a s counters In 
loops ur ind .. xcs in a rra vs . Basic integers 
ta ke littl e s pace (2 bytes). a nd process 
las ter than th" otllcr nurn b1· r types. Small 
s torage size. however. li mits their range 
from -:.l2 .768 to 32.767. Th ey're not 
s uited fo r operations likl' div ision or lrlgo
uum et rie Junc tions. wh c1c you ' ll get frac
tional result s. 

Si ng lc:·prccis lon 11 u11il wr:; arc tloating
poinl numbtTs. those us ua lly displayed 
with a dec ima l poiJ1t. They have a much 
wid <: r r a n ge th a n int l'l-(t"r s (-10'" to 
10'") and can e xpress lra c lional values 
as minute as 10-"" (a I pn:cr.dcd by the 
decimal point a nci 37 zeros). Floating
point numbers l'an ha ve normal d ecimal 
form (l' .g .. 1.34:124 J. b111 IJ:ts ie re pre-sents 
sma ll and la rge nu11ilwrs th a t would 
sq uandtT memory in 1·.-.:pone11tial formal 

(scie ntific notation) : - l.2345E 12 repre
sents - l .:l345•10 12, IE-9is 1*10" .or l 
billionth . 

Single-precision format . U10ugh it can 
represen t numbers with many digits. is 
accurate lo only six digits. The 4 bytes Ba
sic uses to store a single-preci5?ion number 
is only enough lo keep track ora number's 
sign (posi tJvc or negative), its exponent 
(the power of IO to which it"s mu!Uplied). 
aud s e ven decimal digits . Only the six 
most significant digits are accurate. 

You can use single-precision numbers 
to represent ideger values. but they take 
more space and mon: lime to process than 
integers. They work best In nonintegcr 
calculations requi ring speed bul not high 
accurncy. Basic defaults Lo single-preci
sion values for numbers and variables un
less you specify otherwise. You do so by 
declaring variables' types in a program or 
by adci ing a type specifier to a number 
(more about U1is later]. 

Duublc-prccision numbe rs arc also 
lloating-polnl numbers. with the same 
range as single-precision ( - 10"" to 10"". 
fractions to lQ -3 • ). but they' re accurate to 
16 digits . Higher precision comes at the 
price of larger storage size (8 bytes) and 
s lower calculations. Basic represents dou
ble-precision numbers like single-preci
sion numbers, but with more digits . 

Double-precision ex ponential format 
uses a D (for double) instead of an E (for 
exponent.) to mark the power of 10. Basic 
represents exar.tly 1.000.000.00 I as 
1.00000000109. In this example. Basic 
displays only 10 digits. but keeps six more 
zeros after the last one in memory (plus a 
17th digit that isn ' t accurate). If a num her 
has no trailing zeros, then Basic displays 
16 digits. 

(If you need more than 16 digits of pre
cision. you'll want to read "Higher Math
ematics" [p. 42. this issue) to learn how 
you can store multidigit numbe rs as 
strings and perform arithmetic operations 
on them, malnlaining up to 200 digits of 
precision.) 

You can test the range of your comput
er's Basic by a t tempting lo print out very 
large or very small numbers with a Print 
statement. If a numbe r exceeds Bastc"s 
upper limi t . Das ie displays an overflow e r
ror m essage. A frac tion too sm a ll to rep
resent in te rnally becomes zero. Th e 
Figure shows the limits I found. through 
trial and error. on the Tandy 1000. 

The Models 1. Ill . and 4 produce simila r 
results for th e upper lim it (one less in tl1e 
17th and last digit entered). The 4 's small
est fraction is similar to the lOOO"s, but 
the Models I anrl Ill recognize fractions no 
smaller tha n around 9 .41 D - 39. 

These limits vary among machines be
cause of differences in the algorithms that 
translate hetwcen the base- IO format you 
use to work with numbers and the binary 
formal yo11rcomputer uses. The s torage for
mals themselves an., the same from com
puter to computer(l"ll d iscussde tails below). 

Good Usage 
Proper numbe r programming begins 

with clea rly s pecify in g the types of va ri
ables and numbers with which you want to 
work_ It's best to dellm: program variable 
types right at the beginning of a program 
wit.h DEFINT, DEFSNG. and DEFDBL (and 
DEFSTR for string variables) statr:ments. 
The statement DEFINT 1-N. for example. 
defines a ny variable starting with tl1c let· 
ters I through N as an integer variable. 

You could add the symbols%.!. II. and$ 
(for integer. singlt".-precision. double-prP.ci
sion. and string varta bks) tu the end of var
iable na m es to set or override any DEF 
statements. The variable IG# is a doublc
preclslor1 variable. even if you specified the 

System Requirements 

Models I, III, 4, 1000, 1200, 
and 2000 

Basic 
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sic to print All, it interprets the whole 8 
bytes in to the misre presentation of 1.3 
you see a bove . 

The more accurate representaUon pro
duced in the second example . where 1.3 
is clearly marked double-precision. hap
pens to have no zeros in its internal stor
age fonn . Using "D' ' instead of the pound 
symbol <i lso works. When numbers have 
more th a n seven digits, Basic ~ssumes 
U1ey're double-precision . 

The sa me accuracy problem also arises 
wh en you transfer a value from a single
to a double-precision variable: 

A ! = 1.3 
A#= A! 
PRINT All 

1.299999952316284 

The B<:1sic manual , however. reveals a 
clever way to get around this problem. 
Convert the value of single-precision A! to 
a string with the STR$ function. then use 
the VAL func tion to assign it to doublc
precision All : 

A# VAL(STRS(Al))D 

PRINTAll 
1.3 

The VAL function is well-behaved be
cause it considers the type of the variable to 
which it's assigning a number when it de
codes the string value. It does obey any type 
symbol occurring in the string, however. 

The In put statement is also well-be 
haved. You can be confident that an Input 
routine with a double-precision variable 
will properly interpret numbers as double 
precision . unless you specify otherwise. 

Mathol ogy 
Understanding Basie's mathematical 

operators and functions is also important 
In main ta ining accuracy. The four basic 
operations - addition. subtraction. multi 
pUcalion . and division-can all work with 
double-prec ision accuracy . The result's 
number type de pe nds on the operands. 
since Basic converts all operands to the 
precision of the "most precise" operand. 
When y ou multiply a single-precision 
number by a double-precision number, 
Basic converts the Jess accurate number 
to double-precision format before per
forming the operation. Although Basic 
gives you a result in double-precision for
mat , accuracy is reduced to single-preci
sion. Whether you calculate by hand or 

Double-precision 

.00000032322, - 1.2344322206 

- 1038 lo 1038. fractions to 10-08 


16 decimal digits 

8 bytes 


OEFOBL,11 

7-by te mantissa (LSB/MSB) 


w ith leading 1 Implied_ 

I-by te exponent (excess 128). 

Leading mantissa bit is sign . 


letter "[" as Integer in while typing in 
All = l.311 ' (or All = 1.30) 
PRINT AU 

produces the corn:c t result. 1.3. 
Because mos t decimal frac tions don't 

have exac t binary equivale nts. Basic ap
proximates them as best it can. In the first 
instance above. Basic represe nts the un
s pecified 1.3 internally in s ingle-precision 
forma l (the default) before storing it in the 
double-precision variable f\11. 

Ju the firs t instance. Basic approxima tes 
1.3 to only six digits of accuracy. It then 
. tores that 4-byt.e representation of 1.3 in 
the 8 -byte space set aside for A#. filling the 
extra spilce with zeros. When you ask Da

(? Is Basic shorthand for PRINT_) 

(The largest number on the Models 111. 4 , and 
1000.) 

(Jus t over the limit.) 

(The Models 1000 and 4 indicate the upper 
limit in their error messages.) 

(The smallest fraction on the 1000.) 

(Fraction too small: becomes zero.) 

F'igure. Sample output showing Ba.<>ic's number limits. 

Program Listing. FindOut routine. revealing contents of double-precision 

precision number";A# 

PRINT PEEK(!);" n i: NEXT I 

PRINT HEX$(PEEK(I));" ";: NEXT I 

Integer Single-precision 

Examples 1. 3276. - 455 1.23. -345.67. l.234El2 
Hange - 32.768 lo 32,767 - 10"" to 10"". fractions to io -oa 
Preci ion 6 decimal digits 
Storage size 2 bytes 4 bytes 
Basic . ym bols DEFINT. % OEFSNG. ! 
Storage form a t LSB/MSB with negative 3-byte mru1tissa (LSB/MSB) 

as two's complement. with leading 1 implied. 
I-byte exponent (excess 128). 
Leading mantissa bit Is sign. 

Table. Basie's number types. 

a OEFINT state
ment. A! and All re present two different 
variables. one single- and one double-pre
cision. Basic assumes that undeclared or 
unlabeled variables are single-precision. 

Setting the va ri ri bl r: ty p . is on ly ha lf the 
s tory. lf you·re interested Jn accuracy. you 
mus t also specify numbers · ty pes when 
ass igning them to variables. Assign ing a 
numbe r t.o a doubl e-prec is ion varia ble 
without s pecifying its type can cause you 
grief. If you type in: 

A # = l.3 

PRINT A # 


Basic dis plays : 
1.2999999523 16284 

Command: 

? I.7014118346046923038 

Result: 

I.7014118346046920 + 38 

Command: 

? l.70 l 4 l l 8346046924U38 

Result: 

Overflow 
I.701411 8346046920 + 38 

Command: 

?2.9387358770557 l 875d - 39 

Result: 

2.9387358770557190- 39 

Command: 

?2.9387358770557 l 874d - 39 

Result: 

0 

variables . 

Hl INPUT "Type double 
20 B=VARPTR(A#) 
30 FOR I B+7 TO B STEP -1 
40 PRINT 
50 FOR I 8+7 TO B STEP -1 
60 PRINT GOTO 10 
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will1 a computer . a result' accuracy can ' t 
exceed U1al of Lhe least accurate nu ml>t:r 
yuu U!'i<:. 

The e xpunentiation operator ([or •. d t>· 
pendi ng on your compu ler) and the C:XP. 
LOG . aml trigonometric fun c tions a ll g ive 
s ingle-precis ion re::;ulls only. If you need 
double-prec ision accuracy. you ha ve lo 
define your ow11 functions u si ng the fou l' 

basic operations capable of duuble·prcci 
sion calculations (+ . - . • . and \ J. ··Pu t 
ting Things Precisely" (p. 44) uses m a th
ematical series to do just this . giving you 
double-precision replacemen ts for your 
Basie's single-precision func tions. 

The 1000 Baste Refer enc f> Manual 
doesn't tell you that exponentlallon ('I I. 

si ng le-prec ision . In fact. t h e m a nual 
lumps it in with the double-precision np

rators (so does th e IBM m :rnual) . Th fol 
lowing sequence of commanu s and 
Basie's responses proves cx pon ntia lion 
is a single-precision opera Lor on a II TandyI 
Radio Shack computers: 

A#= 2. I I 1l1 11 •2. I I l l l# ' (mul ll plii:~I ion is 
doL1 ble-prel'1si1 111) 

B# = 2. I 11 l l 11'211 
PRlNT A# 
4.456785432 l '(accurate squa re or 

2 . 111 i l) 
PRINT l:l// '( bogus beyond the 
4.456785202026367 sixth digitl 

Even though the exponentiation in
volves two double -precis ion num bers . 
only the first six digits of the doul>le-pr~
clsion-format resul t are a ccurate. 

Minding the Storage 
If you want to pass va ria bles in ma

chine-language subroutin P.«. or ii you ·re 
jusL c urious as Lo why th differe11l num 
ber types have lh e limits lhey no. yo u 
need lo know how Basic stores 11111nbcrs 
in m e mory . Alth o u gh Bas ic input s an ti 
outputs numbers in the decimal format 
you 're used w. iL s tnrcs and manipulates 
numbers in binary forma l. 

Integer storage is the most di rect an d 
easy to unders tand . a fa irly direct tra ns
la tion be tween deci mal and binary. The: 2 · 
byte integer formal. iu its JG bits. ca n rcp 
rt:sent 65.536 possi bl values (2 '"). Oas ic 
a llots ha lf or those va lues to positive a nd 
ha lf to negative numbers . w!J ich ,..xµ lai ns 
lhe in teger range from - 32.708 Lo 32.767. 
The ar.t.ual s tored values fo r zero a nrl Ll1c 
posilive numl.Jers a re direct binary transla· 
!.ions (e.g.. 10 is OOOA hexadecimal [hcxJ). 

. _ _ll_aslc slor~th e 2 bytes with the lcast-sig· 
nificant byte [LSBlfirstilil11emory.1cnTs 
ac tually ston~d as OAOO hex . 

Bus ic s tores nega tive- integers with val
1ws ra nging from 32.768 (for - 32 .768 ) to 
65 .536 (for - 1) using whars called two's 
r.omplcment representa liun . To i'iml the 
two's compl e m e nt of a binary nu 1u1Jer. 
you reverse Ll1e value of every bit and a dd 
one. Negative one (l'FFF hex) Is the t.wo':i 
complement of pos itive one [000 1 hex) . 
One side effect of Basie's l11teger :>Loragc 
system is tha t il sets a ll negative numbers' 
mosL·s ignificam bit to I. 

Basic stores si ngle· and doulJIL:-pr~c:i

slon numbers in binary exponential for
mat. consisting of a binary fractio n (called 
a mantissa) a nd expone n t. The man
tissa multiplied by 2 raised to the power of 
the exponent yields the stored value Basic 
uses (va lue ~ rnantissa • (2 '[expo
nent - I28)) . Single-precision numbers 
have a 3-byte ma ntissa stored with Ll1e 
LSB firs t and the most-significant byte 
!MSB) third, followed by the I -byte expo
n ent. Double-precision bas a 7-bytc man 
tissa also stored with the bytes In reverse 
order and fo llowed by a I-byte exponent. 

The man tissa is always a binary frac
tion with the binary point (not decimal) 
precedi n g t he first b inary d igit (e .g . . 

. lOOIOI 1100) . Recause the most -signifi 
cant digit of th is form is a lways a 1. Basic 
assumes Lh e fi rst bit is J and so uses thaL 
bil to represent L11e sign of th mantissa 
(ze ro is po it ive . I n ega tive ). In ot he r 
words. ll1e leadi n g I of the m a nti ssa 's 
most-significant byte is implied . The si7e 
of the man tissa limits th" number of sig 
nificant digits in a val ue. 

Basic repres ents a number's ex ponent 
in l byte in excess 128 form: s ubtract 128 
from the stored value to get the lrue ex
ponent. lt s tores an exponent of zero as 
128: it s tores a binary exponent of - 128 
as zero. Beca use a byte can store 256 val 
ues (zero to 255). the value of bina ry ex-

Circle 468 on Reader Service card 

See our review in the January Issue. 

PULL SCil:IJBNEDirOB 
EDITING THE HARD WAY? 

Ifyou're still using Radio Shack (c) BASIC's EDITcomma:id, 

youmtghtha.ve a few words to oay about it. We know we did. 

But we won't print them here. 

If you've looked at the fast editing features of GW-BASIC ( c) 

on the newest Tandy and IBM micros, you ' re probably won

dering why your TRS-80 is still making you do things the 

hard way. Well, you don't have to any morP. . 


'!heDas l'ull Screen J:dltor gives you most of the editing fea

tures of GW-BASIC . And it's as simple as using a. word pro

cessor. Place your cursor anywhere on the screen to insert, 

delete, and modify characters, words . and whole lines of 

code. Dupl1cate llnes Just by changing the line number . De

bug faster-turn program lines into immediate commands, 

commands tnto program lines . 


The smu makes BASIC's EDIT command a bad memory. 

Available for TRS-80 Models 1, 2, 3, 4 / 4P, and 12. It re

quires 2 drives to install. It becomes pa.rt. uf your H.a.dio 

Shack (c) BASIC. It's not copy or backup protected . And at a 

price of 824.96 a.nd about 750 bytes of memory. it's not even 

expensive. 


nD ll:U DOK KICBO-LDTX. Because we're better, you're 
faster . 

To Order Call Toll Frei: 1:aOO-Ss4-=Ml.21n Thell :s. - - 
l-800-9U-8904 in South Carol1na 

$84.96 
Mlcro-L1nk Plus 85.00 sh1ppmg/ handllug 
P.O. Box 2666 For COD add $3.00 
Sumter, SC 29151 • Shipped fa.st by UPS 2-day airmail 

V1ea-Ma.sterCard-COD 

DuA to our low prices. all sales are f1na.l. 
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ponc nt ranges from - 128 to 127. This 
range de te rmines the range of both s ingle
and double- precision numbers that Basic 
accepts. Two ra ised to the I27th power 
a pproxima tes 10"". the upper limi t. The 
low limit for the s mallest frac tion is ac
tua lly - 127 because Bas ic represents zero 
with a stored ex ponent of zero ( - 128). 

PEEK for Yourself 
Th e Basic VARPTR fun c ti o n re turns 

the address of the LSB for a ll three num 
ber types (LSB of the mantissa for the two 
noali n g-poi n t number ty pes). Knowing 
that address. you can PEEK into m em ory 
to see how Basic stores a g iven variable. 
FindOut (sec the Program Lis ting) docs 
j ust that for a double-precision variable. 
Line 10 s tores you r inpu t in a double- pre
c ision variable (you don't have to specify 
the number you type in as double-preci 
sion with Input) . Line 20 delivers the lo
ca tion of the variable 's LSB. The two loops 
display the varia ble 's contents. 

T h is program displays the 8 bytes re
versed from thdr order in m emory so that 
th e exponent appears first. followed by the 
mantissa bytes in decreasing order of sig
nificance . FindOut displays m emory con
tents twice. firs t in decimal. then in hex 
format. (The second loop. which displays 
the memory contents in hex. works only 
on the Models 4 and 1000. For the Models 
I a nd Ill . de lete lines 40 and 50). 

The following sample program output 
d e monstra tes mu c h of what I've dis
cussed . I produced the examples on the 
Tandy 1000, but the other Tandy com
puters produce comparable results. 

If I enter the highest number accept
a ble to Basic. a ll bytes s hould be at their 
highest value. Actually. the MSB (second 
byte displayed} has its first bit c leared to 
zero because the number is positive: 

Type double-precision number? 
l.7014 11 8346046923E38 
255 127 255 255 255 255 255 255 

ff 7F' F'F' F'F' ff F'F' F'F FF 

Entering lhe highest value as a negative 
number would set a ll possible bits. 

Entering the smallest frac tion that Basic 
doesn 't interpre t as zero c lears a ll m a n 
tissa bits. a nd creates the small est expo
nent of 1 ( - 127). Basic recognizes that the 
ma ntissa's most-significant bit is actually 
l. but the bit is cleared because the num
ber is positive: 

Type double-precision number ? 
2.9387358770 557 18750 - 39 


I 0 0 0 0 0 0 0 

I 0 0 0 0 0 0 0 


Basic s tores zero wiU1 an exponent of 
ze ro ( - 128). Basic accepts " negative 
zero" as a n input. stores it with the proper 
exponent. a nd sets the s ign bit( I): 

T ype double-precision number? 0 
0 0 0 0 0 0 0 0 


0 0 0 0 0 0 0 0 

T y pe double-prec ision number? - 0 


0 128 0 0 0 0 0 0 

080 000000 


Entering a number with a simple frac 
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CALLFREE UMBER: 

In addition to a price you can afford more easily: 
'A h11y-hac:k policy•. to insure you against a good idea that tumod out to be a mistake 
or even if you simply "changed your mind". 2 An exchange. for a new une. in the rare 
event that yours should prove to be a "lemon". "Credit card purchasing convenience 
for speed and safety plus 4an additional discount fur ca sh-with-order buyers and •a 
CALL-FKEE number so you can get our prices free (except Texas). 0A price quote 
which has NO ROAD-FREIGHT charges added la ter. we pay thr. frr.ight anrl ' fast 

• For a small restocking fee . 

CUSTOMER SERVICE/QUESTIONS ABOUT 
YOUR ORDER and in TEXAS 1-817-573-4111 

(9 am-5 pm TEXAS TIME MONDAY-FRIDAY) 

Fort Worth Computers 

377 Plaza 

Granbury, Texas 76048 




FFER. 
.as much. 

The fact that the majority of orders a re from "repeat-buyers is a strong indication 
of th e great satisfaction and trust that our customers fee1 . However. for those still 
not convinced we offer creferences to prove our bona fides and •that the Ra dio Shack 
warranty and service wlll be available. to our customers. NAJ'IONWIDE. 

The e e ight important considerations will be yours when you order from Fo1·t 
Worth Computers. Call (free) for a price comparison. 

[v1S£J - (II 
Circle 214 on Reader Service carcl. 

n-JLfTl-n-r1 
FORT WORTH COMPUTERS 


L ...Jl 
(WE ARE SERIOUS ABOUT SAVING YOU MONEY) 

Located 30 miles from Ft. Worth 

Latest 
For 

<1-aoo-> 433-S-A-V-EPrices 

ity, you can still format single-sided disks 
by specifying the sides parameter as 1. 

The patch below makes your DOS ac
cess the two external drives. At TRSDOS 
Ready. type in : 

PATCH BOOT/SYS.LSJDOS:O 

(002,84 = C3:F0 2.84 = C9) PATCH BOOT/ 

SYS.LSIDOS:O (IJ02.8E =C3:F02,8E = C9) 


After you apply th e two patches. reboot 
the system to test the accessibility of U1e 
two extern al disk drives. Notice that 
drives 2 and 3 are no longer illegal. When 
you're satisfied that the DOS behaves 
properly, la bel this disk as your master 
double-sided TRSDOS disk and write-pro
tect it. Use it to make working copies and 
store your master in a safe place. 

For the DOSPLUS IV alte ration, you 
need a copy of your master DOSPLUS IV 
disk and a blank. Put the blank in drive 1 
and the copy of DOSPLUS in drive zero. 
Format the blank by typing in FORMAT 
: 1. Answer all prompts accordingly and 
use DOS + X2 as the new disk name. Make 
sure you specify two sides when 
prompted . After you format the disk. 
transfer the operating system over to it by 
SYSGENing it. Type in SYSGEN : 1. 

Finish everything off by copying all the 
remaining resident fil es. Type in : 

COPY 'l' :O : l 
(INVIS.ECHO.SPW = 'PASSWORD') 

DOSPLUS already recognizes the two 
external drives. All you need to do is la bel 
this disk as your new DOSPLUS master 
and write-protect it. Use it to make work
ing copies and safely store your original 
master.• 

Tsun Ta m is director of in.formation. 
systems f or a national commercial real 
estate company. You can write to him at 
P.O. Box 655, Closter, NJ 07624. 
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MATHEMATIC 

by Merton L. Davis 

Push the limits of precision with a calculator that handles up to 200 significant digits. 

Mic:rosoft Basic is a good all-around 
programming language . but it 

doesn't satisfy everyone's needs . The ac
curacy of Basie 's double-precision. float
in g- point a rithm e tic is a ase in poi11l. 
While its available 16 digits s uffice in mos t 
ins tances. it doesn't do for the engineer. 
mathematician . or scientist who needs far 
greater precision. To bridge the gap. I de
veloper! HiCalc . a program that reports re
su lts of s tanda rd arithmetic computations 
with an accuracy of up to 200 significant 
digits. 

Making Calculations 
When you type in and run 1-IiC<ilc (see 

th e Program Listing. p . 52). it firs t 
prompts you to enter the first number of 
your calcula liou. Numbers can contain a 
decima l point and up to 200 digits: you 
must preced e nega tive numbers wi th a 
minus sign . The second prompt aslrn you 
for the mathematica l operation you want 
to invoke. Enter a plus sign for addition. a 
minus s ign for subtraction . an asterisk for 
mull.iplication . or a s lash for division . En
ter the second number at the next prompt. 
HiCalc computes the a nswe< lo the num
ber of s ignificant digits consistent with the 
entries and displays it with the appropri
a te sign and decimal point location. 

After 1-liCa lc displ- ,·s Lhe result. It is 
ready to perform ar her operation. Un
less you s pecify otherwise. HiCa lc a ut.o
rn a ti ca 11 y us es th e a nswe r from th e 
previous computation as toe first number 
in the next calcu lation and Jumps to the 
operation prompt. 

If you want to enter a different first 
number. press C to c lear the calculator 
and go back lo the first-number prompt. If 
the previous opera tion was multiplication 
or division and you want to use the same 
operation again . tap the enter key. You 
ca n 't do tha t for addition or subtrac:t ion 
because (depending on the signs and val
ues of previous entries) the program may 
havec-h;i nged the operation. When prompt
ed. e nt er a second number ifit differs from 
the previous second number: tap U1e enler 
key lo use the same second number. 

This rc pc lition is a convenient way to 
raise numbers to a power. You enter the 
same va lue fo r the firs t and second num
bers: multiply them: a nd after each dis· 
play. tap the enter key twice for each 
powe r . llnfo1·tunale ly. TRSDOS 6 .X 
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doesn't support this procedure: you must 
repeatedly e nte r the operation am:l th e . 
second number at the prompts. 

Generally. the number of digits HiCalc 
displays In the result does not exceed the 
number of significant digits set by the firs t 
a nd second numbers. If you want to express 
the remainder of a quotient more precisely. 
you c.an add zeros (after lhe decimal point) 
to the divisor- the s econd number. J<or ex
ample. if 10/3 doe:s not give you s ufficient 
accuracy. try 10/3.0000. 

Unfortunately. HiCalc works slowly. Di
viding a 40-digit numbe r by a 20-digit 
num ber. for ins tance. requires more than 
10 minutes. HiCalc fo llows a procedure 
similar to the usua l long-division method. 
It tries a digit in the quotient. multiplies it 
by the divisor. subtracts if from the divi
ueud . a nd brings down the next digit. If 
the result is too large. HiCalc tries again 
with ;i small e r digit. Each trial HtCale 
comple tes requires several Basic loops be
for e th e program reaches th e correct 
value. To show you that the program is 
working. HiCa lc displays a blinking aster
isk in the upper right-hand corner of the 
screen as it de t.ermines each digit in the 
quotien t. A blinking cursor a lso appears 
during multiplication . 

If your numbers are long. they may ex
ceed the dimensions specified by array L 
in line 10. When this happens during pro
cessing. HiCalc advises you to increase 
the value ofL or shorte n your enlries . You 
may have to decrease the value of L ifyou 
use a 161< machine from Casse tte Basic. 

Another error could occur if a result ex
ceeds the 255 c harac ters the results string 
reserves. In U1is case. HtCalc doesn't save 
the result for a subsequent operat.ion . It 
displays U1e answer. but you mus t c lear 
the result from the program and enter a 
new first number before continuing. 

Inner Workings 
HiCa lc is w.ell suited to my needs. but 

you r requirem en ts may differ. To facilitate 
program modifications. I use:d rem arks in 
HiCalc to document the four operations 
and describe the subroutines. The Ta ble 
lists key varia bks that should prove use
ful in m a king changes. 

HiCalc assigns your first a nd sec ond 
numbers to F$ and S$, respective ly. Lines 
10-:~~m accept these s trings: hack off any 
negative s ign a nd leading zeros: and pre

pare them in arrays, in accordance with 
the chosen operation . The leading digit oc
cupies the first index in the array: the final 
digit. the last index used . Lines 200-280 
direct this preparation. 

Lines 300-3 10 hand le a subtraction de
tail. In order for you to subtrac t one num
be r from another , you must have th e 
numerically larger number in the first 
string. If it isn 't. HiCak switches the first 
and second strings and puts the proper sign 
for the answer in pos ition R(O). Normally. 
the VAL function performs this task. but 
HiCalc's n umbers might fall outside U1e 
range of E to the plus or minus 38. so I had 
to program this function myself. The: re
maining program lines (lines 340 on) op
e rate on the fi rst and second arrays and 
put the answer in Lhe results array. 

Addition and Subtraction 
Lines 340-480 use the same loop to do 

addition and subtraction . HiCalc operates 
from right to left by adding (or s ubtract
ing) the d igits in the second a rray to (or 
from) U1e corresponding digits in the first 
array. lt adds in prev ious carries and sub
tracts previous borrows dig it by digit. 

Lines 340 and ·350 de termine the loca
lion of th <" starting digits. HiCalc com
putes an offset to describe the d ifference 
between the location of decimal points in 
the firs t and second arrays . RT holds the 
index of the last digit in th e results array. 
It equals the in dex of the last digit in the 
first or second array. whichever is longer 
afte1· HiCalc calculates the offset. 

Multiplication 
H!Ca lc performs multiplication (lines 

530-620) from 1·ight to left- just as you 
would using a pencil and paper . It multi
plies the las t dig it of th e mul tiplier by each 
digit of the m u ltiplicand. lining up the dig
its. The n ext line of individual products 
begins one place to the left ; this process 
continues u n til U1e program has used the 

Isol 

Syst em Requirements 

Models I. Ill, and 4 
16K RAM (Cassette Basic) 

3 2K RAM (Disk Basic) 



Variable 

BO 

CA 

CF 

CR 

cs 
D 

EF 

ES 
F$ 

F(, 

F 

FF 

PP 

FL 

fG 

HF$ 

HS$ 

J 

K 

KN 
L 

LF 

LR 

LS 

Ml 

M2 

N 

0$ 

0 
OF 

PR 

R(J 

R 

RP 

RR 
RT 

SS 
Sl$ 

5() 

s 
SP_ 

SS 

x 

y 

Definition 

Borrow for subtraction 

Carry for a ddition or multiplication 

Locale current digit in first array 

Locates curre n t digit in result array 

Locates current d.igit in second array 

Value of current digit in quotient 

Last erasur e location for first array 

Last erasure location for second array 

String for first number entered 

Array for first number 

Loop index for FS 

Length F$ 

Length F$ from first digit to decimal point 

Flags leading zeros for d isplay of result 

Flags Model Ill or Model 4 

First character of F$ 

First character of S$ 

Por.. .Next loop index 

Carry factor for multiplication requirem e nts In 
division 

KnuU1 factor 

Dimensions arrays 

Length P$ from decimal point to last dig it 

Length result from decimal point to last digit 

Length S$ from decimal point to last digit 

Holds LSB of cursor position or row (Model 41 

Holds MSB of cursor position or column (Mod I 4) 

Index fo r quotient array 

Operation character 

Offse t loop Index in mulLiplication 

Holds offset in operations other than 
multiplication 

Holds intermed.iate digital products in 

multipl lcaLion 


Array hold.ing result of oper.1.tion 


Loop index for re ult 


Length result from first digit to decimal point 


Length quotient w.ith offset 


Locates last digit in result array 


SLrlng fur second number entered 


Working second number string 


Array for se ond number 


Loop index for S$ 


~np;th S$ from first dig it to decimal point 

Length S$ 

Value of current first digit in addition or 
s ubtraction 


Value of current second digit in addition or 

su btraclion 


Table. Summary ofprogram variables. 

Circle 401 on Reader Service card. 

• 
SUPERMOD4 
Release. two. 

The ultimate 
model4/ 

model3DOS 
enhancer. 

80><24 video • keyclick • 

Sop1:ss 

The original version! 

Still only $49'" lo own. . . 
Unaffordable not lo! 

(Inquire 4r ovolloblllty) 

I 
lntel l i tec~ Corporation In Canada .. . 

21 Campbell Drive Programma1ion Ullra 
Dix Hills, New York 11746 400 Cure Labelle 

U.S.A. - World Headquarters. Suite 350 
TEL: (516) 462-6970 TLX: 6502769785 Laval . Quebec H7V 2S7 

MCI EMS: lntellitech (514) 682·3205 

Terms: free shiping in U.S. • checks or money orders (COD $2 extra) 
• NYS res. add tax • inquire for foreign rates 
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colu mns. now lined up verlically. to get the 
fina l product. To assu re proper alignment 
or the columns of dig ita l products (with no 
index lower than zero), line 540 offsets the 
multi plica nd in its array by a n amou nt 
equal lo the length of the multiplier. 

No decimal points appea r in the arrays 
prepared fur mullipllca lion or division . 
When HiCalc completes a calculation , it 
position the decimal puint In the results 
a rray. Because mulliplica tion proceeds 
fro m r igh t to ld t. line 530 d e te rmines 
LR- the leng th of the result from decimal 
poi n t lo the last digit. 

Division 
Division (lines 650-1070) differs from 

the other operations in that it works from 
I ft lo right. ur first digit to last. T he value 
of RP (line 650) determines the position of 
the decima l poin t in the answer; It Is the 
s um of the length of the dividend from the 
firs t digit to a dec imal point and the length 
of the divisor from decimal point to the last 
digit. The offset for divisiu11. also de ter
mined In line 650, sets the position for the 
lirst (leftmost) digit in U1e results array. 

T he next step in division removes a ny 
I ading zeros from the. divisor before div!

sion begins. As you enter a number. the pro
gram de le tes head zerus. but some may 
remain after HiCalc rem oves the decimal 
point-a divisor like 0 .0033 fur exam ple. 

Next, HiCalc uses the expression " M" 
in line 690 lo calcu la te U1e Kuuth factor. 
If this factor is greater than one. the pro
gram multiplies the dividend a nd divisor 
by this figure before line 850 calculates 
the first trial digit in the quotie.nt. D.E. 
Knuth discovered that. by ha ndling divi
s ion this way the first trial digit is never 
m ore than two higher than nor less than 
the correct value. It is valuable here be
cause it reduces th e time HiCalc spends 
searching for the correct digit. 

Lines 830-1040 perform U1e division ; 
remarks in the Listing tell the func tion of 
each of the loops within the main loop. 
The second array. the divisor. remains un
a lte red during divis ion. and the resu lt s a r
ray positions the correc t digits as they 
occur. However. the first array. I.he divi
dend. changes cuntinuously: it receives 
the result of the s ubtrac tion of the product 
of the trial digit and U1e divisor from the 
current dividend . HiCalc follows the usual 
long-division procedure. lrnl lhe bring
down digit stays in the first array until the 

ma in loop uses it in the next search for a 
tria l d igit in the quotient.. 

Adding Advantage 
I JiCak offers yuu a convenient tool for 

calculati ng s ums. differences. prod uc ts. 
a nd quotien ts with an accuracy of up to 

200 digits . It has proved he lpful in com 
puling the terms ofan expansiou series for 
very accu rate trigon om etric values: I'm 
sure it will be equa lly useful iu ulher ap
plication requiring a high degree of pre
c ision . 1\nd if rccrealion a l mat hematics is 
your c u p of lea. you a nd your TRS-80 
s hould ge t hours of enjoyment from such 
m enial tri ks as adding a nother digit or 
two to the accuracy of pi or the base of 
natural logarithms.• 

Merton L . Davis is a ret ired chem ist 
and comp uter hobbyist. He is willing lo 
supply a machine-language version of 
HiCulc: f or a 48K Model ll1 or 64K Model 
4 dis k system. Write to him at 3A Pal
m etto A r ms. Camden, SC 29020. E n
close a d isk formatted in TRSDOS 1.3 or 
6.X: a d e ·criplivn of your system : and a 
se({-addressed. s tamped maile r fo r the 
program. 

PUTTING THINGS 

PRECISELY 


I 
ccuracy lo 10 or more 
s ignificant digits may 
b e overkill in a check
book-balanc ing pro
gra m . but in s om e 
complex financial or 
scie ntifi c ca lc ul a 

tions. you want a ll the precis ion you can 
get. The s implest way to ensure precise 
results is to use Basie's double-precision 
mode. which g ives acc uracy to 16 signill
cant dig its. 

However. TRS-80 Basie's double preci
s ion is limited to s imple ari lhme l.ic func
li o ns . Yuu ca n't easi ly g e t doubl e
prcc is ion values for expon e nti a tion . or 
whe n co:npuliog logarithms, square 
roots, or trigonometric functions . 

I've written six short Basic progrnms 
(Program Listings 1- 6 . p . 54) that re turn 
double-precision results for e xponentia
tion and for the Basic functions LOG(X), 
EXP(XJ, SQR(X). ATN(X). SIN(X). COS(X) , 
and TAN(X). The maU1ematical concept 
behind these programs is complex, but . 

44 • 80 Micro, February 1986 

by D.Y. Barrer 

Make your Basi·c programs 

more accurate 


with these routines 

that calculate values 


with up to 16 

significant digits. 


you don 'thave to unders ta nd the math to 
use U1e programs; the expla na tions pro
vide background information only. 

The Table lis ts the programs and their 
functions . Each program contains a cen 
tral subroutine that you can incorporate 
into yuur own programs. 

Getting Your Values Straight 
To compute values for the functions listed 

above. you try to generate a sequence of 

numhcrs that con tinually gels duser lo ilie 
value of the function a nd, with e noug h 
terms. d iffers by an arbit raril y smal l 
a.mount and remains so for al l subsequent 
terms. S uch a sequence is sa id to converge 
lo the value of the function . 

Th e firs t approach lhat com es t.o mind 
is to use a power series expa ns ion; such 
series for these functions arc well known. 
Unfortunately . h owever. some uf them 
converge onl y for a limited ra nge of 
values of the argume nt . or they converge 
very slowly. 

Th e expansions I used for these func
tions are in the form of continued frac
tions. mathematical expressions so little 
known that it's possible to earn a docto
rate in m a thematics without being e x
posed to them . 

A continued fraction is an expression of 
U1e fonn : 

Equation J 

~- = b0 + a 1/(b 1 + a,!(b2 + a,.l(b3 + .. . 

The fraction might continue infinitely, or 

http:arilhmel.ic
http:quotie.nt


SUP DOS
ER 

Over 15 enhancements 10 TRSDOS 13 29.95 
FAST/CMD 

Run TRSDOS 1.3 at lhe high speed 

in Mod 414P ....... . .. 29.95 

OPERATING SYSTEMS 

CP/M 2.2 Montezuma Mod 4 ..... 159.95 
R·Shack HO Driver for CP/M 2.2 .. . 30.00 
~onte ' s WT indo

1
w · · · · · · · · · · · · · · · · 49 .0o 

ante 's oolk t · · · · · · · · · · · · · · · · · 49.00 
g::~:~: ~~ ~111~h. ~..~~-L. : : : : : : : : .1 ~: : :~ 
Mu1tidos 1.11 11111 ... . .... . .... . . 19.oo 
Multidos 80/64 · · · · · · · · · · · · · · · · · 89.95 

MOD 4 BY JACK 

PROTECTED MEDIA 

BUY SUPERUTILITY PLUS 
3.2 FOR MOD I/Ill 

OR 4/ 4P FOR MOD 4/4P 
AT $74.99 

AND RECEIVE THE NEW BOOK 
USING SUPERUTILJTY PLUS 

FREE 
A 5100.00 VALUE FOR ONLY 574 .99 

SUPERUTIUTY/PC NOW $64.95 

Ci rcle 204 on Reader Service card. 

$100 FREE SPECIALS $200 
Order over $100.00 and select one of the following 
ABSOLUTELY FREE. Order over $200.00 and you 
may select any two items: Meltdown Disk • Su
perkeys Disk, Mod Ill• The Green Window CRT 
Screen• Varkeep & Screenpacker Plus Disk• Mas
ter Directory Disk, Mod 111 e Agri-Calc Feeder Pig 
Module•2701-C W. 15th • SUITE 612 •PLANO. TX 75075 • (2 14) 680-8268 

IF YOU BOUGHT YOUR SOFTWARE ELSEWHERE, YOU'RE PROBABLY STILL WAITING. 
Join the list of thousands of our satisfied customers who know that we ship 95% of our orders within 48 hours. If we are out of a product, 
we 'll let you know when we can ship it and won't keep you waiting. Our great prices complement our outstanding service. 

ELECTRIC WEBSTER 
WITH CORRECTING FEATURE 

LIST 149.95 SALE 129.95 


HYPHENATION OPTION ... . 38.95 

GRAMMAR & STYLE . 38.95 


TRS-80 I /I ll/ 4 SPECIFY 


AND FOR MSDOS 
the incredible 

WEBSTER' S NEW WORLD 

SPELLING CHECKER 

ONLY $59.95 
Works w11h any ASCII type word processing lile 
and incorporales full correcting fca1ures. 

APPLIC ATIONS 
Macro Typing Tutor 11111/4 ....... . 39.95 
ST-80 Ill ... . . 69.95 
Mostcrdirectory Mod Ill . . . . . . . . . 29.95 
Superdirectory Mod I/Ill . ... ... ... 44 .95 
Datagroph 1/111/4/Max .. .. .. ... ... 69 .50 

~~~~:i~ ~~e.;kh:o':i~m;~n. ·. ·.:: ·. : ~~ :~~ 
Mterm 1111 1/4 ... . ...•.... . ..... .. 59.50 
Loan Amortization Ill ...... . ..... 29.95 
PowerMail Plus 1/111/4 . .. . . .. . .... 94 .95 
Te.xt·Merge for PowerMall .. ...... 49.95 
PowerMall w/Text.Merge ..... . .. 124.95 
Inventory Control/ICS Pro ...... . 146.00 
Ultraterm I/Ill . . ...... .. . 44 .95 
Ultraterm 2.0 w/auto·logon . . .. 59.95 
Modem-60 I/Ill . . ... 39 .95 
Modcm-80 4/4P .. . ... ........ ... 79 .95 
SPS Statistical Analysis Mod I ... 150.00 
SPS as above for Mod Ill inquire 

WINDOWS ON MOD 4 
NOW PRO-NTO FROM MISOSYS ALLOWS MODEL 
4 USERS TO CREATE AND USE WINDOW OVER· 
LAYS ON THE MOD 4 SCREEN AT THETOUCH OF 
ASINGLE KEY. COMES COMPLETE WITH THE WIN
DOWING UTILITY. ROTATING INDEX FILE. AD· 
DnESS FILE. APPOINTMENT SCHEDULER. CAL· 
ENDAR. 2CALCULATORS.CARD FILER. NOTEPAD. 
PHmlE LIST & AUTO DIALER, AND A MINI TER· 
MINAL. ATRULY INCREDIBLE SOFTWARE SET FOR 
ONLY 54.95 
Require> 12BK MOD 4 & TRSDOS 6.2 

SCHOOL UTILITY AND EDUCATIONAL 
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 

HI RESOLUTION GRAPHICS 
THE GRAPHICS SOLUTION Dy Mleto taos . $189.95 

~~~:~~t~!~ti:c~~v°:. J:"g;~11111 ~~n~~~~ 
'lllOtfd ot graphics applica1ois lirapnics bask Is lnciu<led 
aJong w11n 39 0100 H1-R~ demos &applic.ahoiu al'ld a de-

=h~~~~~~b&~:~~~!(;,~~~a~~=~ 
lnstall31ion tS simple witn adll)<)f'l ln:emal Doard. Ht-An . ltll 
6 Low-Res 91aDhics canall be cisplayed ~i mutt~. Tho 
bo&Cl a tilt lines! Hi-Rc$modlfication on tho mvkoi and :;id. 
dltlOl'lal Hi-Res '°"w"~ rs av ;111ao1e C;iU ior tunner cJetaJI, 
5~~ 1~1~5~~o0cEie~8r~;~5 SALE $189.95 

HI-RES SOFTWARE 
30 PLOT . 39.95 
MATHPLOT 39.95 
BASICE 39.95 

(S19 ~S 10 GBASIC 3.0 Owners) 
PCHAR 24.95 
DRAW 39.95 
BIZGRAPH 98.00 
LET' S WAITE MUSIC 49.9:'.i 
xT.CAD 449.95 
SURFACE PLOT . . 39.95 
G.l.N.A. . ... 75.00 
TOURNAMENT CHESS . . 49.95 
TOURNAMENT REVEASI . 39.95 
3-0 TIC TAC TOE . 29.95 

BOOKS, WALL CHARTS & MISC 
Using SuperUtillty (new Issue) . . . 17.95 
Super Utility Tech Manual J.x ..... 13.95 
TRS-60/Z-60 Assembly Library .•.• 31 .95 
TRS-80 Disk & Other Mysteries .• . 19.95 

~~~r;.::,Sf\0ea~~~:~o~e~t~~~ . ~'.~'. ·. ~~:;~ 
Machine Language Disk 110 ....•. 26.95 

~~~\~1';,k01:, O&n ~·~:rT~~~~O : : ::: ~~ :~~ 
TASDOS 2.3 Decoded & Other Mys 26.95 
Basic Faster & Better ... . . ..... 26.95 
TRSDOS 6/LDOS Programmers 

Guide .. . ............ . ....... 14.95 

D11:~11gi:k'.:'11~~'sso· i~4~~:si1<:· sic::: :tg~ 

Colored Sentinel Disks " " . .... . . 11.00 
Profile 3 + Commands Wal l Chart• . 4.00 
Visicalc Commands Wall Chart• ..•. 4.00 
Superscripsit W a ll Ch~rt • · · · · · · · · · 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 

THE FBN GENERAL LEDGER 
AbscMely !he lines1 GIL on 1he markel MOD Ill. 
RETAIL $300.00 NOW 149.95 

DATA BASES AND 

INFORMATION MANAGERS 

AUTO FILE MANAGER 


The newest entry in full fledged data 

bases 1s Powersott"s Auto File Manager 

(AFM). It incorporates lotal screen flex

ibility, lorm letler output. fu lly relational 

look up and custom report generation 
with mathematical functions. This 
remarkable new product from the 
SuperUtility boys is priced at a low 
$99.95. Model 11111 4/<IP(lll Mode). 

INFOSCAN 
If you need a super fast screen orienled 
information manager with fixed windows 
and 1 second lookup by keyword, then 
this llll le jewel is for you. lnfoocan files 
can have different information in each 
record and each record can have it's own 
form . Very simple to use. Mod 11111 or 
4/4P(lll Mode) $44.95. 

WORD PROCESSORS & 
PRINTER DRIVERS 
Lazy Writer 1/111/4 . . •.. . ..... .. . 119.95 
Lazy Font 1/111/4 .......•.•.•.•.•. 44 .95 
M-Script 1/111/4 . . ...............• SJ .SO 
LeScript 1/ 111/ 4/Max . ...•. ... . . . . 104 .95 
LeScrip1 MSDOS-1000·1200 . • • •.. 179.95 
PowerDrlver· E Epson 11111/4 .. . .... 29.95 
PowerDriver.P Prowriter l/lll/4 ...• 29.95 
PowerDriver·S Starwrlter 1/111/4 ... . 29.95 
PowerDrlver.o Okidata 92 1/111/4 ... 29 .95 
PowcrOriver-FX (FX/RX) 1/111 /4 ..... 29.95 
Epson Driver Compiler .. ......... 29.95 
Pow erScript for Scrlpslt l/111/4 ..... 34.95 
NOTE: II your print er driver is nol llsted , call . we 
hove more. 

TRS-80 ENCYCLOPEDIAS 
FULL 10 VOLUME SETS 

RETAIL SALE 
Hard Cover 199.50 59.99 
Soi Cover 109.50 39.99 
Get these collec1or's sets while qt1antities 
las!. 

A GREAT GIFT IDEA! 

MSDOS SOFTWARE 
C:i ll us for all of your MSOOS software 
needs. IBM-PC. TANDY 12001 1000. 
Lc3ding Edge PC, etc. We have thou
sands of programs available at greal 
prices. 

~~~n.~~=~1~ed·t<=t~= 
balulce s111~. ncomc w e1pcm,a sumt!UI)' • Pnnn 
net worth S1atemen1 • Provioes1;is1bank reconollai1t111 • 

=~hcea~'.~ks~~1!';; ~~,~~·~~~ f.:.!~::e~ ........,............, ....,,,,,,_,..,._"""'.,_,.

~~=.:ST!=:O:iio~:1"ffr~~,l=~~~~~= 
11ansat110n tl6tory • PKWidCJ H1·Ac:591aphics for an~cal&· 

~~.;.~.,..iusi-..,.'l"llit!Q ioii'd..,\ ol • 
" per$t1AAI 11nance pack;iQt>" - Pooufar Compuon~ . Novem· 
be<, 1902 

MOO 111 

UTILITIES 
J&M Memory Minder I . •••..•.... 64.95 
J&M Memory Minder 111/ 4........ . 14.95 
The Toolbox for LOOS •••.•...••. 44 .95 
LC Compller/EDAS I/Ill or 4 ..... . 124.95 
ALCOR C Complete System ..... . 83.95 
ALCOR Multi-Basic Compiler ...•. .63.95 
AOS Superkeys Key Macros Mod 11135.00 
6.2 Plus. (Enhance TRSDOS 6.2) . . 36.95 
The Toolbelt Mod 4 .... ... . . .... 44.95 
AOS Utlls ! 1 Varkeep/Scrnpkr . . . • 49.95 
tmpakt for Basic I/Ill ........... . . 34.95 
Pro-Cess Mod 4 .... ............ 24.95 
Pro-Creole Mod 4 . . . . . . . . . . . . 74.95 
Pro-Cure Mod ..•.•..•.•. • .•.. . . 39.95 
Pro-Duce Mod 4 .•••.• . ..• • ...• . 24.95 
Pro-Pads Mod 4 .......... ...... 39.95 
Pro-LC Mod 4 . ••.•.•..... . .... 124.95 
Pro-Zeal Mod 4 . .. .... .• .•. ... . . 24 .95 
Zues Edllor/Assembler 11111/4 ..... . 74.95 
System Diagnostic 1/111/4 .. .. . . . •. 89.99 
Trashman ............ . . .. . . • . . 32 .50 
Faster. .. ... .............. . .. .. 22.95 
RPM . ......... .. . ....... .. . . 21 .50 
OSMBLR 111 I/Ill .. . ... ........... 24 .95 
Accel 3/4 Basic Complier 11111 . . . 44 .95 
Monitor 5 1/11114 .. . . ............. 22 .95 
Hyperzap Disk Utility 11111/4 ....... 49.95 
Z-Basic Compiler 3.0 .•....•.... . 79.50 

GRAPHICS AND GAMES 
Po........ 11111 ••.•••••• • ••• ••.••.••. 2•.95 
Qraphll (Line Oniplllng) .•....•. ...•... 34.95 
M>tl Ullo. tlcfwnpeck... """ ••• •.• •.• • 49.95 
P......oot It lllR lpeo. - . ..... . .. 34.1111M-(lludHr Pow..-p!Mt) .••...• • 19.95 
Oameoek4 iFYlf'ece, Mlltch, etc.) •. • •• . 2t.t5 

T/MAKER 
A complele word processor. spelling 
checker. data base manager and spread
sheet with graphics. Fuly integrated Mod 
4/4P only. 

Retail S299.00 
HOLIDAY SPECIAL ... ONLY $189.95 

r 

~skCJ!!! .~18 Salurday 10:00 to 5:00 • Closed Wed nesdays 

Send Cash, Check or Money Order. Please add S3 .00 for UPS Shipp ing 

or $4 .00 for US Postage & Insurance. COD 's send an additional 


$3.00 COD fee. All COO' s will require cash or cenlfled upon delivery. 

Fore ign orders are welcome. All shipping charges assumed by purchaser. 


When ordering by mall , please speci fy computer model number. 

Phone Your Order hi Today Or Mail To: 


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


Cheerfully AcceptedIJI and EJ 

BBS-80 ONLY 74.95 
A COMPLETE SYSTEM AT A FRACTION OF THE 
COST OF SIMILAR SYSTEMS. MOO IOR 111 SPECIFY. 

TRSDOS-MSDOS-CPM 
HUGE SALE ON 

CONVERSION UTILITIES 

CONVERT BASIC . . . . .. 29.95 
SUPERCROSS/XT . . . . . ••.... 90.00 
SUPERCROSSIXT 

W/CONVB/\SIC . . . . . . . 99.95 
HYPERCAOSS/XT 2.0 . . . . . . . . 90.00 
HYPERCROSS/XT 1.6 .. . 79.95 

THESE UTILITIES ARE A MU ST FOR 
CONVERTING TRSDOS I YPE PROGRAMS TD 
YOUR MSOOS OR CPM COMPUTER. ALL 
MENU ORIVEN, THEY DO THE COMPLETE 
CONVERSION ON YOUR TRS-80. MOD 1 
NEEDS DOUBLE DENSITY. 

Spec1ly MOD IOD. MOD Ill, MOD 4 

Frt"y 1 0~01.~6~0~~9-8268 
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Listing 5 computes the inverse tan

Correspon ding gent. ATN(X ). In the intt::rest of redu cing 

Listing Function Basic Function execution time. this routine uses X's 

1 
2 
3 
4 
5 
6 

Natural logarithm 
Natural e xponent 
Exponentiation 
Trigonometric 
Arc tangent 
Square root 

LOG(X) 
EXP(X) 

SIN(X), COS(X), TAN(X) 
ARN(X) 

sqr(x) 

reciproca l if X is greater than 1. The 
routine then computes the continued 
fraction a nd . if it used X's reciprocal. 
applies the identity Arctan(XJ =Pl/2 -
Arcta n( 1/X J. 

You could use Listing 3 with the expo
ne nt 0 .5 to find double-precision square 
roots, bu t . because the continued fraction 

Table. The Program Listings and theirf uncltuns. for the square root is particularly s imple . 
Listing 6 is faster. In the continued frac

it m ight end after a f"ini lc number uf lt::rms. --.-e;.-  tion for th e sq uart:: root of X. the a ,, are a ll 
Ass nc ialed with th e fraction arc s e  equal to X - 1 . bo is 1. and th e reniain ing 

PROG RAM TO COHPUTE LOC (X) IN DOUDLE PRECISION b,, are a ll equal tu 2. 
curs ion equations: 
q ue nces A,, ancl B... deh~ m1ined by the re

Listing 6 uses Equation 2. shown above.
VALUE OP X? H 

However. it migh t be even simpler to use 
LOG ( X) - 2 . 302~ 65 092994046 
Ready

El/uatlon 2 the identi ty: 
A11 ' ·1. = b11 .,. 'J. /\ ., + , + a .. + 'JA,. 

Equat ion 4 
O.. +:t= h., + ·i B,. +, l +a.. +2B11 n ~ 0.1.2.3 ... Figure. Sample screen output of 

SQR!Xl ; I .,. (X - I)/( I + SQR(X))Program Listing 1. 

The numb rs in I.he sequence A,, are called 
in which A,, = 1. A,= b0 , 8 0 = 0. and B , =l. 

If you repeatedly use the ide ntity to sub
I he parlial numerators: the numbers D.. stitute for the SQR(X) on th i-ight-hand 
a rc ca lled partia l denominators. If. as n in values of X from about 0 .5 to 2 . If X is less side of Equatiou 4. you arrive at the coo

<-reascs. the sequence A,./B.. converges to a than 0 .5, the routine takes X's reciprocal. Llnued fra c tio n expans ion for SQR(X). 

va lue f. then the sequence converges and The progrri m then rt:: peatedly divides by 2 Now. instt>;id of using the recurs ion equa
iLs vri lue is F'. until It has reduced the a rgument to a tions . subs ti tute an approximate value for 

Co n tinued fraction exp::ins ions for number between L and 2 . SQR(X) in th e right-hand side of the equa

many matht::malical fun c tions are known; Tht:: routine computes the continued tion: the s ingle-precision value of SQR(X) 

you won ' t find them in your local public fraction's value. a nd uses the identity isn ' t a bad choice. You can then compute 
library. but any good university library log(X • Y) = log(X) + log(YJ to add log(2) lhe a bet te r apprnximation lo SQR(XJ. 

s hou ld have several books on the subject. appropriate number of times. If the pro Subs titu te the improved a pproximation 
The expansions I used art:: from the book gram took X's reciprocal. it uses the iden and comp u te SQR(X ) again: ea ch tim e. 

Am1lyUc Theory of Continued Fractions tity log(Xl = - log( l/Xl to find the value of your resul t is more exact . Con ti nue until 
by J-1 .S . Wall (0. Van Noslrar1d Company. LOG(X) . two succes s ive approxlmalions differ by 
1948) This procedure not only shortens nm less tha n I D- 16. 

ning time. bui it keeps the partia l numer
The Progr ams i n Action a tors and denominators from becoming Accuracy 

Despite th e ir complica ted a lgorithms. large enough to cause an overflow error. Th t:: programs us ually print results ac
th e progra ms included here a re easy to In lint:: 1030. Q's value is the double-pre curate to 16 significant digits . Reme mber 
use. When you run Listing I. for example, that in dou b le precision. th e computercis ion value oflog(2) accurate to 16 signif

the program prompts you for a non  ie<int digits. works internally with 17 significant digits 
n e ga1 iv e numbe r and. a few second To compute EXP(X) . use Listing 2 . Here. and prints rt::sults rounded to 16 dig its on 
lal cr. displays lha t number's natura l log convergence is faste r when X 's value is the Model 4 and truncates on the Models I 
a ri thm in prop r double-precision 	form . between 2 and - 2 . The routine divides X and Ill . 
The Figure s hows a sample scree11 output by 2 e nough times tu r educe lt to this Asa resu lt. the 16th significant digit will 
fo r Listi ng 1. range. evaluates the continued fraction. occasionally be incorrect . !Jut for most ap

ln eac h Jis tinl-( . the subroutine begin· and then uses the identity exp(X•YJ  plications, accuracy to 15 significant dig
ning a t line 1000 is an Independent mod  exp(XJ • exp(Y) as often as necessary to its should be ample. • 
ul e tha t you can incorporate into other reach the correct value. 

progra ms. D. Y. Barrer is a retired applied mathI used similar techniques to speed up the 

In som e caicuiallons, A . or B .. m ay exponenuauon routine in Listing 3. Note em atic ian who divides his free time be
that this routine also re turns the correct re

c· rror. S ince you need only the ir quo for the mathematical analysts and de
become so large that you get an overflow 	 tween .fish ing and developing programs 

sult for negative values of the base if U1e 

lie n t. you can multiply hoth A,, a nd B.. exponent is a n integer. As in Listing 1, these sig11 uf fly-rod tapers. You can write to 
by I lw sa me small number to eliminate him at 7008 Old Stage Road. Rockville,techniques e nsure that A .. and 8 " stay 

within range. i.e .. less than lD + 38.ove rOow errors yet preserve the same MD 20852. 
ra ti o. The routine for trigonometric functions. 

The continued fraction for the LOG(X) Lis ting 4. uses the continued fraction expan

fun c tion (Listing I) converges faster for sion for tan(X/2)and then the identities: Related Articles 
Douglass. Bruce Powel. Copemica Math

- - - - --£quatton-:3- -  -- 1-- cmatica-:-Pct>rua:ry-1982;-p. 362:-Tlf!Slfi- -~ 
stallment of Douglass ' math column

tan(Xl; 2•tan(X/2)/(1 - tan2(X/2J) covers approximating a function 's valueTBal  s ln(X) = 2 • t.an(X/2)/( I - tan2(X/2)) using converging number series. 

System Re quirements to compu te SIN!Xl and TAN(X). It doesn't Shore. James R . . "Dizzy Decimals." 
compute COS(X): if you need the cosine. March 1982. p. 326. A discussion of round· 

Models I, Ill , 4 , 1000, use the Identity cos(Xl = sin(XJ/tan(X). off errors in Model I programs: includes a 
section on double-precision values.1200, and 2000 provided that tan(X) is not zero. If the tan

l 6K R AM Cassette Basic gent is ze ro, COS(X) = 1 or - 1. depending Sinclair. l.R. . "Into the 80's," Part V, Jan
uary 1981. p. 100. A Model I math Lutortal. 32K RAM Dis k Basic 	 on the quadrant In which X lies. See lines 

80 and 1060 of Listing 4. 
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TYPITALL Word Processor S129.95 
TYPITALL with Spelling Checker S179.95 

Word Processor upwardly compatible with SCRIPSIT - it reads your 
old SCRIPSIT files and uses rhe formatting and cursor movement 
commands you are already familiar wirn Bur ir is a complerely new word 
processor with so many advanced fearures that we can't even mention 
all of them here. 

Send any control or graphic/special character to the printer. Control/ 
graphic charaaers included In the text so that you have complete 
control of all features of your printer. Print the formatted text on the 
screen before going to the printer. send formatted rext co a disk flle for 
later pnnt1ng. Merge data rrom a file during printing. Names. addresses. 
and other text can be inserted dunng pnnung. No need for a separate 
program tor "mail merge" capab1ht1es. Pnnt while editing {spooling). 
Assign any sequence of keynrokes to a slngle control key. Call up to 
16 help screens at any time. Move cursor forwards or backwards by 
character. word. line. or page. R~nter the program with all text Intact 
if you accidenrally exir without saving the text. Oprional spelling checker 
comes w ith 29,500 word dictionary. Verify a 3.500 w ord document in less 
than two minutes. True Model 4 180 x 24 display. TRSDOS 6) and Model 
1/111 versions. 

SYSTEM DIAGNOSTIC $99.95 
Is your computer w orking correctly? Areyou sure? System Diagnostic 

has complete tests for every component o f your TRS-80 M odel I . 3. or 4 
(separate versions necessary for each model). 

ROM: checksum test. RAM: three tests including every location dnd 
data va lue. Video dlsplay: character generator. video RAM. video slgnal. 
Keyboard: every key contact tested. Line printer: characrer tests with 
adjustable p laten length. cassette recorder: read. write. verify data. 
Disk drives: disk controller. drive select. track seek. read sectors. 
formatt ing. read/write/verity data with or w ithout erasing. disk dnve 
timer. disk head cleaner. Single or double density. 1-99 tracks. RS-232-C 
Interface: connector f;iult. data transmission. framing. data loop. baud 
rate generator 

SMART TERMINAL S74.95 
The lntelllgent telecommunications program for your TRS-00 M odel 

1, 3. or 4. or M odel 2 CP/M. Memory buffer for sending and receiving 
files. AutomatJc tl'"ansmlsslon of outgoing dara. AutomatJc storage o f 
incoming data. Character tl'"anslatlons. True BREAK key. Help screens. 
line feed filters. echo and line printer toggle swicches. and more. 

TRS-80"' MODEL Ill 
ASSEMBLY LANGUAGE S16.95 

A complete course in assembly language. wricren tor the beginner. 
Contents include: The Z-80 instruction ser. TRS-80- M odel Ill ROM and 
RAM; using the Editor/ Assembler; reading, printing. and moving data; 
anthmetrc opera11ons with integers; float1ng-pornt and BCD numbers: 
logical and b it operations: cassette input and output USR subroutines 1n 
BASIC: RS-232-C data communications: d isk input and output the 
TRSDOS 13 disk operaring system. 

MONITOR # 5 $22.95 
Book and MONITOR #5 $29.95 

A comprehensive machine language monitor and del.Jugging 
program. Dlsplay memory in ASCII or heaxdecimal format. Dlsassemble 
memory to show machine language commands. Move and compare 
blocks. Search and modify memory. Relocate machine language 
programs. Read and write cassette tapes. Unload programs in low RAM 
on disk. Print optionally on video display or line printer. Save and load 
disk files. Input and output of disk sectors, bypassing disk operating 
syslem. Complete debugging package, including sett ing and 
displaying r egi~ t ers. single stepping through machine instructions, 
setting breakpoints. and executing machine language operations. 

SMALL BUSINESS ACCOUNTING S99.95 
Newly revised. this program is b sed on rhe Dome Bookkeeping 

Record #612, and handles general ledger and payroll for a small 
business. Category breakdowns are provided for both income and 
expenses. M onthly. chrough last n ont11. and year-to-date summaries 
compuced. Start the fiscal year wilh any month. 

Payroll section handles up to 99 employees. Automatic computations 
for F.l.CA. federal and state incom tax. Three opuonal deduaions also 
included. Print both payroll and expense checkS using same forms. Reporcs 
include monthly. quartef'ly. and year-to-date summaries. 94 1 and W-2 
forms. Simple and easy to learn - ideal tor f1rst- t1me computer users. 

HOME BUDGET and 
CHECKBOOK ANALYST $59.95 

A complete checkbook program together with budgeting. income and 
expense analy.;is. comparisons. and projections Enter and print checks. 
encer deposits. and compute your current checking balance. Program also 
handles non-check expenses. bank debits. and income. M onthly and 
year-to-date summaries ana yearly pro1ernons based on data through a 
knOwn month. Monthly expenses compared ro a pre-established budget 

MAILING LIST $69.95 
Build and maintain mailing lists or up to as many names as you can fit 

on standard diskettes 11 .250 for TRSDOS and CP/M. 2.500 for M S- DOS). 
Four-line labels w ith optional line that can be used ei ther for unprinted 
data or a~ part of tl1e label. Add, change. delete. or find names. Sort accor
ding to data in any field. Print labels in I . 2. 3. or 4 adjustable columns. 

SMA LL BUSINESS 
MANAGEMENT SYSTEM S299.95 

A complete point-of-sale program tor a small business. Handles 
order entry. Invoicing, lnvenwry, and bookkeeping, including 
general ledger. accounts receivable. and accounts payable. Includes up 
10 999 8-characler part numbers. Items deducted from inventory when 
orders entered. Handles both customer accounts and single orders. 
Invoices printed on forms or plain paper and include discounts. sales 
taxes. and shipping and handling charges General ledger produces 
monthly and year-to-date corals. Receivables tracked to invoices. 
automacically updared as income emered. Inventory reports track sales by 
part numbers. 
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flNDING YOUR 


by Roxton Baker 

Solve linear or nonlinear 
equations for their roots. 

RI R2DI II 12 02
IK Vo 2K 

Vdl Vd2 

R3 
IK -=- BV-=- 5V 

F'igure. Schematic of example problem. 
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method mny overlook one root thafs very 
close to another. 

Solver extends the Newton method to 
solve sets of up lo 10 nonlinear equations. 
Because a set of equations has more than 
one unk11 own. Solver finds a value for 
each of th<'se unknowns. 

Using Solver 
Before using Solver. you have to input 

the set of linear or nonlinear equations 
you want solved. To do this. arrange each 
equation so that ze ro appears un the lt>ft· 
hand side a nd then enter the equations as 
Basic stat1·me11ls at the end of Solver (sec 
line 1730 of lhc Listing). A dummy vari
able. Y. tlw n takes the place of zero in 
each equation as shown in the example 
below: 

Y(N) ~ expression tnvolv111g X( t J. X(2) ....XINJ 

Solver attempts to find values for X(l), 
X(2)...X( N) that make Y( I). Y(2) .. .Y(N) 
simullan1·ous ly zero. Solver calls the 
equation !'ubroulinc you've added to the 
end of the program whenever you run It. 
and as a c•msequr>ncc this is the only part 
of the program that changes for each new 
problem. 

After you cuter your t"quations and run 
the progra m. Solver presents you with a 
set of prompts lo further rlrfinc the prob
lem. It firs t asks you how many equat1011s 
you've added lo Solver. Then it requests 
that you s pecify upper and lower bou11ds 
fur each or the unknowns in the equations 
(the X variables). 

This w;iy. you can exclude ranges of the 
unknowns that are11't of interest . or those 
that prod< ice undefined terms in the equa
tions. Ifyuu don't want to exclude any val · 
ues. set the bounds at very large negative 
and positive numbers. 

You also have t11e option of selling indi
vidual brn mds for each unknown. 

Next you're asked If you have made> any 
st.atk terms U variables. I.e .. values you 
can modify 111 suusequent prograni runs. 

laol 

System Requirements 

Models I. m. 4, 1000, and 2000 

16K RAM Cassette Basic 


32K RAM Disk Basic 

Printer (optional) 


Solving equal.ions for their roots is a 
common engineering aud scientific 

problcril. My Hasic program. Solver. 
solves any single cquallu11 ur set of equa
tions. whe ther linear or nonlinear (see the 
Program Llsling, p. 56). Solver has a slg
11ificant advantage over other programs of 
this type because It easily accommodates 
multiple equations: you don"t have to 
combine terms In order lo reduce a prob
lem tc:i a single term. 

Linear and 
Nonlinear Equations 

Solving a linear cquatio11. like X - 4 = 0. 
is simple. involving elementary algebra. 
Solving sets of simultaneous linear equ;i
lions is more complex. but the techniques 
to do so are wdl known . Solvr>r includes a 
routine to solve s ingle linear equations 
and sets of linear equal ions. 

Nonlinear equations. unlike linear equa
l ions. havi- mon: than one root and these 
roots may be real or complex (complex 
roots involve the term "'i."" the square root 
of - I) . Solver Is conccrm:d only with re;il 
numbers: it docsn·t handle complex roots. 

A common way lo solve single nonlinear 
equations is called the Newton method . 
and Solver incorpornlt-s an extension of 
the Newlon method to solve sets of nonlin
ear equ;it ions. 

The Newton Method 
finding the root of a single. 11onlinear 

equation of the form FIXI = 0 entails find
ing a value for X llial makes the equation 
true. Vor example. the nonlinear equation 
X' -2·' =0 liasa value ofX =2asone of its 
roots. 

The Newton method (a numerical anal · 

ysls technique discussed In most math 
theory hooks) is a kind of trial-and-error 
approach to solving nonliucar equations. 
According to the Newton method. you 
would solve the equation F(X) = 0 by first 
guessing the value of X and solving the 
equation with that randomly selected 
value to see how far the result ls from zero 
(see the column labeled "Error" in Sol· 
ver's printout). You then make a change 
to X. reevaluate the result. and continue 
to change X until you get an answer ap
proaching zero. 

Solver automates this process: You en
ter the initial estimate of X and Solver 
docs the rest. The first time> you nm the 
program. Solver uses your value of X to 
solve the equation. 

Solver then estimates what change In X 
urings the equation doser to zero. based 
on the result of the first calculation. 
After each romparison. the program au
tomatically read.fusts the value for X 
until it brings the equation acceptably 
close to zero. 

In nonlinear equations (those that don ' t 
result In a straight line when you plot F!Xl 
versus XI. the new estimated value of X 
won't give you a result of exactly zero. but 
the amount of error around zero ls accepla
uly small. While the root is never found ex· 
actly. any value of X that gives the equation 
a result acceptably close to zero (as de
fined by you) Is co11sidered to be ;i root. 

Nonlinear equations often have more 
than one root: which root is found de
pends primarily on the value of X you 
choose as a starting guess. This points up 
a weakness in the Newton method: Yuu 
have to provide a reasonably close guess 
of the root to begin wilh. 111 addition. th1~ 



Circ le 81 on Reader ScNlco card. 

You've cot 

TOTAL ACCESS
t speclallzlng In TRS80 ' l 

TO YOUR COMPUTER HARDWARE & SOFTWARE 
NEEDS. CALL ROSE TODAYI 

QUALITY DISK DRIVES 
These drives a1e rximplete with power supply, cover and 
external drive connector. For TRS-80 Moaet I, Ill, 4, IBM 
PC and others. All drives arc Double Density and step at 
Gms or less. SS means single head. OS is double head. 
Specify white or silver color cover for no additional cnarge 
or my beautiful new Stainless Steel cover for only S9 ad
drtJonal. Add $5 per drive shipping unless otherwise spec· 
ifted. All drives have a one year warranty on parts and 
labor. Bare doves. lhal is. just the drives themselves are 
also avallaDle for those of you Who oon·t neeo or want one 
ol my power supplies. 

COMPLETE 3.5" - 5.25 " - 8 " 
DISK DRIVES 

l ea. 4Dlk OS TEAC F0-358 in a dual case ... . ... . 157 

2ea. 4Dtk OS TEAC r0-35B in a dual case ... . .. .. 255 

l ea. 8Dtk OS TEAC F0·35F in a dual casR . . •..... 177 

2ea. 80tk OS TEAC F0-35F in a dual case ... ... . . 285 


40tk SS Tandon TM t00-1 ........•...... ..... . $1 47 

40tk OS Tandon TM 100-2 . . .. ........ . . . ...... .. 157 


1ea. 40tk SS TEAC F0-55A on dual case .. .. • ... S 127 

200. 40tk SS TEAC FD-SSA in dual case . . . .... ... 217 

1 ea. 40tk OS TEAC F0-556 in dual case. . ........ 137 

2ea. 40tk OS TEAC F0-556 In dual case. . .... .... 257 

1 ea. 80tk OS TEAC D-55F on dual case . . ..... ... 157 

200. 80tk OS TEAC FD-55F in dual case . . ..... . . . 277 


Add SIDS& HIJ<l CISI! llM 1loeseO" u11ves. 

2ea SS TM 848- t e·s In dual case w ith fan ..... $ 647 

2ea . OS 1 M848-2E's in dual case wi th fan . ......697 


BARE 5.25" & 8" DISK DRIVES 
MIS-lsi........peidlive. 


40tk SS. Full Size. Tanoon TM t00- 1 . . . . . ........$ 99 

40tk OS. Full Size. Tandon TM100-2 .....• . .... . . t 19 

40lk SS. Half-High. TEAC FOSS-A . .•... • - ... ..... 99 

40tk OS. Half-High. TEAC F0 55-B ... ....•....... t09 

80lk OS. Half-High. TEAC F055-F .......•...... . 129 

8.. SS, Thonhne, TandonTM848-1E .... ........ . . 259 

8.. OS, Thinlino. Tandon TM848-2E ....... ..•. . . . 333 


TRS-80 MODEL 111/4 
DISK DRIVE KITS 
Add$8 ~peth. 

Internal drive ki t complete with disk 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. 0on·t confuse this qu..!llity kit with 

the high-priced ripotts. Thousands or-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 shlppflJ 

A erocomp ..DOC.. Really the best by test. ...... $ 99 

A e1 ocomµ .. DOC .. w ith LOOS . . . . . . . . . . . .. . . 159 

Aerocomp .. DOC .. w ith NEW DOS 80-v2.0 .. . ... 179 


OTHER DRIVE GOODIES 
MlSZ""~ 

TASDOS 1.3 Disk & Mnnuol for M odel Ill ........ $ 24 

TRSDOS 2 .3 Disk & M anual fur M ou•! I. ......... . 24 

TRSDOS 6 .x Disk & Manual for M odel 4 . . . . . . . 34 

LOOS for tho M odol I o r Ill .................. . .... 69 

NEWDOS 80 v2.0 for the Model I or Ill . . . . . . . .. 99 

2- rive coble for Model 1/ 111 / 4 ..... . ... .... •.. ... 24 

2-urive ex ternal cable for IBM PC ......... - . ..... 40 

4-drove coble for Model I . . . . ............ . ....... 34 

Extondor coble, 7 .. long .... .. ........ . ........... 9 

5.2S ·· pow er supply & encl .. whi te or silver ....... 59 

Sainluss Sletl Covers . . . . . . . . . . . . . . 12 

8 .. pow er supply . fan & enclosure. beige ........ t49 


ROSE- GETS RIGHT! 

NOW--~RO E'S 

MOD 4 P/M 


$69 Complete with Manual 

Rose has latched onto this s lick version o f CP/M 2.2 that allows you t o 
run most of your favorite CP/M programs w ith ease. It even le ts you read 
and write other manufacturers ' d is!< formats . W h at could be nicer? They 
are in stock ready for you to use and enjo y . 

TRS-80 SPECIAL EQUIPMENT 
12" Green Comp. M onitor. A dd $10 for TTL ....... 89 

12" Amber Comp M onitor. Add$ tO for TTL. .. ... . 8 4 

161( 200 nsec RAM Guaranteed 1 yoar(8 chips) . ..... 9 

6 4K 200 nsec RAM Guoronteed 1 year(8 chips) ... , . 19 

6 41<! RAM plus Genuine PAL for Model 4 . . . . . . . . 29 

256K 150 nser. RA M t yr guarantee (8 chips) ....... 39 


MEDIA & SUPPLIES 
5.. Diskettes SSDD, Lifetime Guarantee. IOpk ....$ 16 

5'' Diskettes DSDD. Lifetime Guarantee. 10pk .... . 19 

5.. Flips0<t. holds 75 Oiskette.s . . . . . . . t6 

8.. Diskettes SSOO, Llfet me Guarantee. 10pk ..... 24 

B.. Diskettcd DSDO, Li fetime Guarantee. 10pk ..... 29 

8" Fllpsort. holds 50 Diskettes ................... 22 

5.25" or 8.. HeacJ Cleaning Kit. . - ....... .. ....... - . 9 

Lener Size 20 lb. Tractor Paper. 2900 sheets ...... 25 


SPECIAL OFTWARE DEALS ~ 
WordStar' 3.3 (Speci fy MM or R/S format) ....... $ t95 

MailMerg . Spel!Sta,..,.. Star index . all 3 lor just ._. 99 

WordStar Prolessi<>nal (Above 4 Progams) ....... - . 275 

DataStar Data Entry & Retrieval ..•.......... - .. 125 

RcportSto,... Report Generator .... . ...........•. 105 

lnloSta~ Advanced DBMS (Above 2 Programs) ... 195 

dBASE I Complete Wltn Disk Tutorial............. 345 

Super Ut1hty Plus 3.2 by Kim Wan .................. 59 

CP/ M 2.2 for MOdel 4 by Monte Zuma ............. 169 

Turbo PASCAL by Bor Land. Requires CP/ M .... - .. . 44 

Turbo TOOibox by Bor Land . . . . . ............... .. . 45 

Turt>o TUTOR by Bor Land.................... - ... - 35 

Pickles & Trout CP/M 2.2m for tile Model 

2-12-16. Floppy~rsion .......................... 179 

Same thing but the RadiO snack Hard Disk ..... _... 219 


CP/M & 80 COW MN 
for your MODEL Ill 
No need to buy a new computer when you 
can use the Holmes V ID-80 modification 
and get GP/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 64 K GP/M com
puter w ith an 80 co lumn screen that is still 
able to run all your existing Model Ill soft 
ware. For the firs t 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 wi ll get 
you going for only . . . . :'":~~-~~ ~~-ipp!~\I. . .S 299 
1·11 ship you the Holmes deal above PLUS 

WordStar 3 .3 installed, complete with orig 

nal manuals ready lo run for only . . . . S 399 


0 DER NOW! 
TOLL-FREE 

800-527-3582 
Order Only Please 

Cell in your order or write to us at the address 
below. Texas residents coll us at 214-337-4346 
and deduct $2.00 from your or.dar but you 
should remind me 'cause sometimes I forget. If 
you need technical information or service please 
call the Texas number as the Toil Free lines are 
just for orders only. Prices are subject to change 
without notice and are mail order only. t accept 
AMERICAN EXPRESS. MASTERCARD and VISA 
and I w ill 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 ere not shown please call for 
the correct amount. Add $5.00 handling charge 
if your order is less than $50.00. Shipping 
charges quo1ed in 1his 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 Sates tax. No tax 
collected on shipments ou1side 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- I 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 end all repairs or adjustments 
will be made by the manufacturer or his 
designated representative. 

Nl! XT DA'Y' H IPMENT of Goods in Stock. 

TOTA ACCESS 
P.O. Box 790276 

Dallas, Te xas 75379 

21 4 -337· 34 6 
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COMPUTERS I 

•- s 

Circle 282 on Reader Service card. 

You ·re g iven the option to change the 
value of U variables before moving on . 

Then you 're prompted to enter a sta rt
ing guess for each of the u nknowns. You 
m ust enter these individually. although 
on the Models I and Ill you can duplicate 
the previous entry by pressing the enter 
key. It's best to make a close estimate, as 
this reduces solution time. For extremely 
complica ted problems . Solver may nol 
find a solution un less the starting guess is 
close lo the actual solution . You can also 
change Lhe starling i;(uess ofany unknown 
before continuing. 

Solver is now ready lo search for a so
lution by trying new values for the X v<;lJi
ables and evaluating lhe given equations 
to see if they result in zero. Solver must 
know when it has found a solution that's 
acceptably close to zero. Solver arbitrartly 
uses a value for zero of 0 .0001. Thus. It 
keeps trying to Improve its estimate of the 
solution until every equation solves to a n 
error between - 0 .0001 and + 0.0001. 
You can change the program to specify 
th ese tolerance values separately. or set 
them to exactly zero. 

Each time Solver m a kes a n ew estimate, 
it displays the estimate (represented as 
X( l ). X(2J. and so on) as well as the resu lt
ing equation error (represented as Y( I J. 
Y(:l) , a nd so on). The fact that Solver dis
plays these two values side by side doesn't 
imply that each unknown X affects the er
ror in only one equation . Rather. U1e u n
k)1own affects the error of every equation 
in which it appears. 

Ifyou interrupt Lhe program by pressing 
a key after it begins execution. it calls a 
m e nu that le ts you change starti n g 
guesses. bounds, and values. Solver fol
lows up these options . including one for 
conti11uing the s earch with the current 
values, with appropriate prompts . The 
m enu a lso leLl; you in itiate or terminate 
output lo a line printer. 

Using this menu . you can designate 
new values for terms subject to modifica
tion . For example. you can use up lo 10 U 
variables (U( l )- U(lO)) to see the effect of 
different factors on the equation's solu
tion . and I use it in my example problem 
(see be low) . 

You ca n a lso insert U variables to solve 
a set of N equations that contain more 
than N unknowns. Ye l, because Solver 
mus t have as many e quations as un
knowns. you'd have to manipula te the ex
tra unknowns yourself by using the menu 
to cha nge the U variables that represent 
the extra unknowns . 

Solver's error-handling detects d ivision
by-zero and illegal function call e rrors. dis
playing the relevant line number. You can 
correc t th ese errors e ith e r by c h a nging 
bounds or by changi ng the value of a U 
variable. 

WITH THE 
MANUFACTURERS TANDY®WARRANTY 

CHECK OUR SALE PRICES-- CALL 


An Example 
The e lectronic circuit in the Figure rep

res ents a typical problem for an e lectrical Customer Service 817-481 -SALE (9 am- 5 pm CT) 
en_ql neer. This problem illustrates both 
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Do You Want A Real Warranty. .. 
or will you tU for a vague promise? 

S lnce 1977. we have operated a Radio Shack Authorized Sales Center (ASC). in the city 
of Grapevine. Texas. This will be significa nt for you only if (a) you want a warranty 

which you can exen.: lse easily. lf necessary and (b) the reassurance of our long term stability 
and business ethics. 

Wh n you buy a Tllndy/Hadio ~hack product from us the Tandy/Radio Shack Warranty will 
accompany it ;ind the warranty and st:rVice will be available to you. anywhere in the U.S. 

We will not install any foreign parts whJch might. and probably will. have an adverse affect 
upon your warranty. We will assist you in obtaining local support. should you experience 
difficulty. and will make an offer to l>uy-our-product-back • (hardware) If It dissatisfies you, 
within 30 days. 
··we ship fast." has a lways been our motto and if anyone is offering you a lower price. we 
uggest you ask about the foreign parts (and warranty) before closing the deal. We will 

" OT me t-or-ht>.ilt .. a lower price so you cau lx:: sure you Jiavt: our best quote the first time, 
and our toll-fr phone lines (outside Texas) make the quote easy for you to get. from 9 a.m.
5 p.m . central time. Monday thru Friday. (• For a small handling charge) 

-------TOLL FREE 1-800-433-SALE 

326 Main St. Grapevine, Texas 76051 

TEXAS BUYERS ADD 5Ye% SALES TAX. 

the powf~ r and c onvenience of Solver. 
Briefly. Solver will calcu late the output 
voltage (V0 ) that result when the value of 
resistor R3 Is 1,000 ohms (as shown). 
Since the d iod forward voltage drops. V.11 
and V 0 , are n't known with accuracy: 
they' re calculated from the diode equation 
you add lo Solver. For this. reverse leak
age currents are estimated from the ap· 
propriat ~ diod data sheets. In addition. 
I'll discuss the effect of a + 10 percent var· 
iation in the valu~ of R3. 

First. us l n~ both Kirchhoff's voltage 
and curren laws and the diode equation. 
write five c ircuit equallons In five un
knowns, without eliminating or consoli
dating tem1 . For example: 

Current through 11 • (5-V. 1 -V0 VRl 
diode I 
Current through 12 = (8 - V... -V0 JIR2 
diode 2 
Output voltage V0 = (I I+ 12J " R3 
Voltage aero. v., =(26mV)•Ln(iV6.4E- 15) 
diode I 
Vollage al' l'O!>S V.,. =(26mV) " Ln(l2/6.4D-15) 
diode 2 

Before adding these equations to Sol
ver. you have to rewrite them in the 
format 1 discu s d earlier. with a zero 
term on th left-hand side. Then replace 
the hvc unknowns. I I . 12. V0 • v.,. and V",. 
with the following arbltrarJly selected X 
variables: 

II • X(I) 
12 = X(2) 
Vo= X(3l 
v.. ,= X(4) 
V.n =X(5) 

Becaus~ you want to observe the effect 
of varlaUons In R3, the equations repre
sent R3 with the U variable U( l ) rather 
than wiU1 a nxt:d value. This way you can 
c:_hange the value of K3 al will. 

The resul ting Basic subroutine you 'd in
sert at the end of Solver is: 

5000 Y[l) •(5 - X(41 - X(3))11000-Xf ll 
5010 Y(2) = (8 - X(5) - X(3))/2000- X(2l 
5020 Y(3) • (X( I) + X(2) ' U( I I - X(3)) 
5030 Y!51 =0.026• 1..0G(X(l l/64 .E- 15)- X(4) 
5040 Y(5) =o .02s· l..OG(X(2)/64 .E - 15)- X(5) 
5050 RETUR I 

I used 5000 as a lin number because it's 
well above any line number used in the 
listing. 

Once you lnsen the subrouUne, delete 
lines 1750- 1770 and run the program . 
Solver will now prorupl you for more ln
fom1allon: It assumes the default value 
(indicated by an asterisk) If you respond 
by pressing the en te r key. 
Answerin~ the first prompt. you pecify 

the number of equallons (NJ as five. When 
prompted for upper and lower bounds for 
each unknown. you decide to set all the 
bounds at once. rather than individually. 
As defined In the Pigure, all U1e voltagt:s 
and currents must be positive; thus. a 
lower common bound of zero is suitable 
and avoids an error message. The upper 
bound is entered as JO, as it's clear that 
no voltage i greater than 10 volts (V), and 
no cu rrent more than JO amperes [A). 
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There's one U variable in the equations, 
R3. which I defined as U( I). I set the initial 
value of R3 at 1,000, but I'll vary the value 
later on . 

Solver now prompts you for the vari
ables· starting guesses: respond by enter
ing 8 for al l unknowns . Do lhis by typing 
in 8 for the first unknown, xr l l. and then 
pressing the enter key for the remaining 
values. (This automatic-entry feature ap
plies only lo the Models I a nd III: you must 
enter each value on the Models 4 , 1000, 
and 2000.) This means you're guessing 
lhal a ll voltages a re 8 volts and that all 
curr nts are 8 amperes, which is exaggcr· 
atcd. but shows that practical problems 
like Lhis are very tole ra nt of loose bounds 
a nd wild guesses. 

Solver now estima tes n ew values for the 
unknowns X(l)-X(5) in an attempt to bring 
a ll ofthe e1Tor te rms to zero. Solver displays 
each new set ofestimates. and the re.suiting 
error for each equation. on the screen. This 
takes about 15 seconds on the Models I and 
Ill. and s lightly less time on lhe Models 4. 
1000. and 2000. Solver requires only three 
ite rations lo reduce the errors to within 
± 0.000 l of zero. considered acceptably 
small. This is the value set within the pro
gram for the error tolerances YT(l)-YT(5). 
Here 's the final solution: 

X( I ) = 0.00 1134 
X(2) = 0 .002059 
X(3J c 3 .1 93 
X (4)=3. l!J3 
X(4) =0.6735 
X(5J =0.6889 

You 're particu lar ly interest.er! in the 
m.1lpu t voltage (V0 • X(3) h ere). With R3 
se t to 1.000 ohms . this voltage is ob· 
served as 3 . I !=13 volts . T he diode currents 
ar e found t o b e Il = . 11 34 mA and 
12 = 2.059 mA . and the diode forward volt
age drops are V,11 =0 .6735 volts and 
V,,, = 0.6888 volts. 

finally. conside r the e ffect of an in
c rease in the value ofR3 to 1. 100 ohms on 
V0 . Press U at the menu to change the 
value of a U variable. 

The prompts allow you lo set U( 1) to 
1.100; then you call the m enu and press 
C to continue. Solver finds Lhe new solu
tion in two iterations, where Vo increases 
to 3.315V wh e n R3 inc reases to 1. 100 
ohms. The solution is as follows: 

X( l )=0.001015 
X!2 l =0.00 1999 
X(3)=3.3 15 
X(4J = 0 .607!i 
X (:'i) =0.6881 

Listing Changes 
The Listing works as is on the Models l. 

an rl Ill. yi:-t for U1e Models 4, 1000, a nd 
2000 you must change the end of line 540 
to PP$ = "# . ### # " " .._In addition . you 
must change line 1510 to PRINT.TR ... " ; 
:PR IN T if you ·1·e using the Models 1000 
and 2000.• 

You can address your correspondence 
lo Noxton Baker a l Box 8272. APO San 
Fruncisco. CA 96555. 

A word about the programs: HiCalc. pp. 52 and 53, is dis
cussed in "Higher Mathematics." p . 42. The double-preci
sion routines on pp. 54 and 55 are covered in "Putting 
Things Precisely." p . 44. Solver. pp. 56-58, is discussed in 
"Finding Your Roots," p. 48. 

Program Listing. HiCa /c . 

CLS:PRINT TAB(24)·••••n1cALC•·· ·· 

PRINT 

PRINT"A high-precision calculator for Models I, I II, 4 TRS-80 computer" 


4 PRINT TAB(30)"BY" 

5 PRINT T~B(23)"Herton L. Dovie' 

6 PRINT TAB(23)"3A Palmetto Arms" 

7 PRINT TAB(23)"Camden SC 29020":PRINT 

8 

9 IF PEEK(457)=62 THEN CLEAR1500:DEFINTA-Z:FG•-l ELSE DEFINT A-Z 

10 L• 200:DIM F(L•2) ,S(L+2) ,R(L•2) 10N ERROR GOTO 10 0 00 

19 'Input data and remove he~d minus aigns and zer o es--Lines 20 to 180 

20 PRINT "INPUT FIRST NUMBER UP TO"L"DIGITS":INPUT F$ 

30 HF$•LEPT$(F$,l) 

40 IF HF$<>"-" AND HF$ <>"." AND (ASC(HF$)C48 OR ASC(HF5)>57 OR LEN(FS) >L) THEN 2 

0 

50 IF HF$•"-" THEN F$•RIGUT$(F$,LEN(FS)-l) 

60 IF LEFT$(F$,l)="0" THEN F$=RIGHT$(FS,LEN(f'S )-l) :GOTO 60 

70 IF LEN(F$) >L•2 THEN PRINT "INCREASE L-V/ILUE OR DECREASE LENGTH OF FIRST Nl/MAE 

R": END 
80 INPUT "OPERATION (+ - • /) OR 'E' TO END OR 'C' TO CLEAR";OS:IF 0$="E" THEN E 

ND ELSE IF 0$='C" TllEN RUN 9 

90 IF os-•+• THEN AS="SUH IS ":GOTO 130 

100 IF 0$="-" THEN AS="DIFPERENCE IS ":GOTO 130 

110 IF 0$="•" 1'HEN AS • "PRODUCT IS ":GOTO 130 

120 IF 0$=" /" THEN AS•"QUOTIENT IS " ELSE PRINT "Ol'ERA1'ION NOT UNDERSTOOD" :GOTO 

80 

130 PRINT "INPUT SECOND NUMBER UP 1V"L-l"DIGITS.' 

140 INPUT SS:HS$•LEFT$(S$,l):Sl$=S$ 

150 If' HS$ <> "-" AND HS$<>"," AND (ASC(HSS) <48 OR ASC (HS$)>57 OR LEN(SS) >L) THEN 

130 
160 IF uss-·-· THEN S1$=RIGHT$(S$,LEN(S$)-l) 
170 IF LEFT$(Sl$,1)="0" THEN Sl$ • RIGHT$(Sl$,LEN(Sl$ ) -l):GOTO 170 
180 ff LEN( S l$)>L THEN PRINT "INCREASE L-VALUE OR D!':CREASE LENGTH OF SECOND NU HB 
ER" :END 
190 B0•0:CA=0 
199 'Li11es 200 to 270 switch str ings, change operat i on, and siy11 result accordin 

~0~o I;.i~~$.~:. o~~~a~~$(> •-• AND 0$="+" THEN 0$•"-" :r.OSUB 4000 :GO'l'O 280 
210 IF HF$•"-" AND HSSC>"-" AND OS="-" THEN 0$="+": R (0)=-3:COTO 280 
220 IF HF$ <; "-" AND HSS="-" ANLJ 0$="+" THEN 0$="-": GOTO 280 
230 IF HFS <> "-" AND HS$="-" AND 0$•"-" TllEN 0$="+' : GOTO 280 
240 IF HF$="-" AND HS$=" - ' AND os-·-· THEN GOSUB 40~0:GOTO 280 
250 IF HF$•"-" AND HS$ ="-" AND 0$="+" THEN R(0)=-3: GOTO 280 
260 IF HFS="-" AND HS$ <> "-" THEN R(0) =-3:GOTO 280 
270 IF HF$ <> "-" ANU HS$="-" THEN R(0) • -3 
279 'Use shortect string as multiplier fur faster mLt ltiplication 
n0 FF•LEN(F$) :SS=LEN(SlS) :IF OS="•" AND SS>ff THEN GOSUB 4000:TT•SS:SS•FF:FF =TT 
290 IF OS <> "-" THEN 320 
295 IF FF>=SS THEN RT=FF:EF=RT:ES•RT ELSE RT•SS:EF= SS:ES=SS 
299 'Lines 300-310 for oubtraction. Highest value r~ 11mber is placed in first num 
ber array and proper sign plac ed in result. 
300 GOSUO 5000:IF SP <FP THEN 340 ELSE IF FP<SP THEN 310 
303 IF LF >LS THEN T=FF ELSE T=SS 
306 'rl=0:FOR J=l TO T : IF F(J)<>S(J) THEN Tl=J:J=T 
:ms NEXT:IF Tl=0 THEN FS ="0" :GOSUB 2045:G01'0 80 
309 IF F(Tl) >S(Tl) THF.N 340 
310 GOSUR 4000:(.;0SUB 2050:TT=SS:SS•FF:FF=TT:R(0) =-3 
320 GOSUB 5000 
330 IF os-··· OR 0$•" / " THEN 490 
339 1 Lines 340-350 determine offset and locationc i n arrays to stail uUditi o n an 
d suUtraction loop. 
340 OF =AB S (LF -LS) 1IF OF • 0 THEN 35 0 ELSE IF LF =0 THE!: FF=FP ELS E IF LS=0 TllEN SS• 
SP 
350 CF=FF-(LS>LF)*OF:EF=CF:CS=SS-(LF >LS)'OF:ES=CS1IF CF <CS THEN RT•CS ELSE RT~CF 
359 'Addition and subtraction loop in Linec 360 -440 
360 FOR CR=l<T 'l'O l STEP -1 
370 IF CF=FP THEN R(CR)•ASC(".")-48:GOTO 440 
380 IF CF<l TllEN X=0 ELSE X=F (CF) 
390 IF CS <l THEN Y•0 F.J.SF. Y=S(CS) 
400 IF OS= "+" THEN R(CR) =X+Y+CA ELSE R(CR)•X-Y - 00 
410 IF 0$="+" THEN 430 
420 If' R(CR)<0 THEN R(CR)•R(CR)+l0:BO•l:GOTO 440 ELSc B0=0:GOTO 440 
430 IF R(CR)/9 THEN R(CR)=R(CR)-10:CA=l:ELSE CA=0 
440 CF=CF-l :cs~cs -l: NEXT CR 
450 IF CA=0 THEN 480 
460 IF R(0)=0 TllEN R(0)~l:GOTO 480: 'If addition had car ry, R(0)=1 
469 'If negative siyn in R(0) then move array up 1. 
470 FOR R=RT TO I STEP -l:R(R+l) =R(R):NEXT:RT•RT+l:R(l)~l 
480 GOSUB 2000:GOTO 30 
489 'Remove decimal points for multiplication or div i sion 
490 IF FP <F THEN FOR J=FP TO F-l:F(J)=F(J+l):NEX'r:FF=FF-1 
500 IF SP <S THEN FOR J=SP TO S-l:S(J)=S(J+l):NEXT:SS • SS - 1 
510 RT•SS+FF:lf' 05="•" THEN 530 
520 <;OSUB 650:GOTO 30 
529 1 Hultiplication in Li11es 530-600 
530 CR=RT:CF=CR:LR•LF+LS:IF FG THEN Ml=PEEK(l6416) :M2=PEEK(l6417) ELSE Ml=ROW(0) 
:M2=POS(0) 
539 'Offset multiplicand in first array by length of multiplier. 

Llc;ting continw..'d 
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1.1....llll!Jl'lUllllllJt~l 

540 f'OR F=RT TO SS+I STF.P -l:F(F)=F(HFF-RT) :NEXT:FOR F=F TO 1 STEP -l:F(F)•O:NE 
XT 
559 'Loop summing producto of offset digits--Lines 56H-6iU 
560 FOR O•O TO RT-l:PR•CA:H•0/2:PRINT@ 63,CllR$(42+(H=0/2)•1B)1 
570 FOR J=0 TO SS-1 
580 CS=SS-J :Ct'=R'r+J-0 
590 PR•PR+(F(CF)•S(CS)) 
600 NEXT J 
689 'Carry is the :;uuuueu l'<o<luct HOD 10 
610 CA=lN'l'(PR/ 10) :R(CR)=PR-CA'l0:CR=CR-l 
628 llEXT 0 
629 'Position decimal point in result array 
630 If LR>O THEN FOR R=RT TO RT-LR+l STEP -l:R(R+l)•R(R):NEXT:R(R+l)•-2:RT•RT+l 
640 rt• t'G 'fHEN l'OKE16416,Hl :POKF.16417 ,H2 ELSE PRINT@ (Hl,H2), ••; 
645 COSUB 20B01COTO JU 
649 'Find position of decimal point and array offset in quotient 
650 RP=FP+LS:OF=RT-FP-Lf:RR=RT+OF 
659 'Remove lead zeroes from divisor--Lines 660-680 
660 S•l 
670 IF S(S)•O TUEN S•S+l : GOTO 678 
680 If S>l THEN FOR J•S TO SS:S(J-S+l) • S(J) : NEXT : ST=SS-S+l:FOR JaST+l TO SS:S(J) 
=0: NLXT: SS=S'I': RP=Rl'-l+S 
689 'Find Knuth-Factor and multiply by dividend and divisor--Lines 68n-800 
690 KN=INT(lO/(S(l)+l)):IF FG THEN Hl•PEEK(l6416)1H2=PEEK(l6417) ELSE Hl=ROW(O): 
H2=POS(0) 
700 If KN•l THEN 838 
710 FOR J =f'F 1'0 0 Sl'EP -1: l'R•CA 
738 PR•PR+(F(J)•KN) 
740 CA=INT(PR/lO):F(J)•PR-CA'lO 
750 NEXT J 
760 ff f'(0)>0 '!'HEN FOR J=ff TO 0 STF.P -l:F(J+l)=F(J) :NEXT:f(O)=O:FF=FF .. l:RP=RP .. l 
770 CA• O:FOR J=SS TO B STEP -l:PR=CA 
780 PR•PR+(S(J)'KN) 
798 CA=INT(PR/l0):S(J)~PR-CA*l0 
tiOO NEX'I' J 
820 'Lines 830-1040 start blinker and do the dividing 
030 FOR N=l TO RT : ll•N/2:PRINT@ 63,CHR$(42+(H•N/2)•19)1 
840 If F(N-l)=S(l) l'UEN D=9:GOTO 860 
850 U•lNT((F(N-l)*IO+F(N))/S(I)): 'D =First t1ial diyit 
859 'Decrease if too large--Lines 860-870 
860 IF D'S(2)<•(F(N- 1)*10+F(N)-D*S(l))*lO+F(N+l) THEN 890 
870 D•D-1 
AA9 'Multtp.ly hy trial digit, subtlacL, and place remainder in first orroy--Line 
s ti90-960 
890 FOR J•SS-1 TO 0 STEP -1 
900 F(N+J)•F(N+J)-D'S(J+l) 
930 IF F(N..J) >•O THEN 960 
940 F(N+J-l)=f(N+J-l)+INT(F(N+J)/10)-1 
950 F(N+J)=F(N+J)+(l-INT(F(N+J)/18))*18 
960 Kl•F(J+N)/10:K•INT(Kl):F(N+J)•INT((Kl-K+.U5)•10) 
970 F(N+J-l)=F(N+J-l)+K 
980 NEXT J 
990 IF F(N-1)=>0 THEN 1038 
999 'Lines 1000-1028 correct remainder if trial digit is still one to large . 
1000 FOR J=SS-1 TO 0 STEP -l:F(N+J)•F(N+J)IS(J+l)
1010 IF F(N+J) >9 THEN F(N .. J-l)=F(N+J-l)+l:F(N+J) • F(N+J)-10 
1020 NEXT J:D=D-1 
1038 R(N+OF)•D 
1848 NEXT N 
1059 '14cate decimal in 4u0Lient and reset cursor. 
1060 FOR R•RR '1'0 RP S1'EP -l:R(R+l)=R(R) :NEXT:R(RP)=-2 : RT=RR+l 
1070 IF FC THEN POKE16416,Hl : POKE16417,M2 ELSE PIUN'f@ (Hl,H2),""1 
1999 'Subroutine to display result with no leading zeroes 
2000 PRINT AS;:IF R(O)>O THEN FS~RIGHTS(STR$(R(O)),l) : FL•O:GOTO 2028 
2810 FL=-l:lF R(0)=-3 THEN F$="-" ELSF. !'$•"" 
2828 FOR J • l TO RT1IF FL AND R(J)=U THEN 2842 
2030 FL=O: IF R(J)>•O TUEii FT$•RIGHT$ (STR$ (R (J)), 1) ELSE FT$•".• 
2840 F$=FS+FTS 
2042 NEXT:lf FL ANO R(J)=O THEN FS="O" 
2045 PRINT rs 
2850 FOR J•O TO RT:R(J) • 8 
2868 IF OS•*•* OR 0$•*/" TUEN 2100 
2079 rr J=<ES THEN S(J)=O 
20ti0 IF J=<EF THEN F(J)=O 
2090 GOTO 2120 
2100 IF J•CSS THEN S(J)•O 
2118 F(J)•O 
2120 NEXT J:RETURN 
3999 'Exchanges first and second numbers 
4080 TS =F$:FS•Sl$ : 51$•T$:RETURN 
4999 'Subroutine to fill fi1sl anti second arrays and determine position of decim 
al point
5000 FP•O:SP•O:LF•01LS•O:FOR F=l TO ff' :1'$•HlU$(FS,F, 1) 
5010 If TS=*.* TUEN FP•F:LF•FF-FP:COTO SOJO 
5029 F(F)=VAL(TS) 
SU]U NEXT F:lf' Fl'•O THEN FP=F:LF=O 
5040 FOR S=l TO SS:T$•HID$(Sl$,S,l) 
5050 IF Ts~ •.• THEN SP·~:L~·SS-SP;GOTO S079 
5060 S(SJ=VAL(TS) 
5070 NEXT SII F SP=O 1'HEN S~=S: LS=O 
soeo RETURN 
9999 'Error processing
10000 IF (FG AND ERR/2+1•9) OR (FG•O AND ERR•9)THEN PRINT "OPERATIUN OVERSHOOTS 
L>lMl::NSIONF.0 ARRAYs . •:PRINT•tncrease 'L' in Line 10 or shorten entry number1;":£ND 
10010 IF ERL•2040 AND ((FG AND ERR/2+1 • 15) OR (FG=O AND ERR•l5)) THEN 10030 
10028 if FG THF.N PRINT"ERROR CODE •*;ERR/2+l;*IN LINE";ERL : STOP ELSE PRINT"ERROR 

CODE =";t:RR;"lN LINE";ERl.:STOP 
10030 FL• -l 1FOR J•O 1'0 R'f:IF R(J)~-3 THEN 10050 ELSE If FL AND R(J) • O 'rl!EN 10055 
10040 FL• O 
18050 PRINT CHRS(R(J)+48): 
10055 NF.XT:PRINT 
10060 PRINT "RESU~T TOO LONG TO PRESERVE" 
10070 PllINT *STRIKE 'I' TO INPU1' NEW FIRST NllMBER OR 'E' TO END" 
18080 AS~ INKEYS:IF A$•*" THEN 18080 
1~090 If AS="I" THEN RUN ELSE IF A$-*E" TUEii END ELSE A$•INKEY$ : COTO leee~ 

End 
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MS D O S UTILITIES 
Tandy 1000, 1200. 2000. 3000 

IBM PC/ XT/AT 
(No Technical Knowledge Rcqulrtd! Easy lo Uu!) 

• • • •• RAM DISK ••• •• .119 
Use sp:irc mcn\o ry to simul?tc one or more suocrr?$t 
disks. An)' siu. Grcntl)' speed up existing applications. 

~ rrl~ll:~r~jgrc:Ongt~3C:~~~~;t ,d~~~ ~hU~r~~~Ch~ i'\SJ~c'~~ .!JCCCS~ 
lnG:ludcs progrom 10 install and change RAMDISK 
$izc - no n~d to use complic:llcd edi t programs. 

•• • •• FULLBACK •• • • • -~···~ 
(,\ Pcrrccc FUe 8111ck up Sys tem!) 

Fin;;11ly. :rn easy to use: b::i okup progr;im th>it keeps Uli1 
im.iL&a of your rilC3 on b11ckuf floppies, c::uuidgcs, or 

~!~i~~~~~ri~~to~~~~~11J;n~ifi'c;do 
0
n1§ ~rv)!"[L ~i1cS~' 

Keeps pcrfccil y oqianizcd b:ickups • backup :srruc turc 
i:i: idcncic31 to origan:il. SuppQrts backup by d::uc, 
multiple backup copies. l::ugc fi les (up to 32MBJ. F~r 
superior to DOS BAC K U P. c:uicr 10 ui.e, nnd much 
mnrc rclijlhlc. Absolu1cl y :J. MUST for hur<l t.lisk users , 

• • • • • USER TOOLS • •• • • S.<9 
{SA\'C time, lmpro"e pe-r rorm• nu ., lnc ru~r fle\:ihill l )') 


KO ·• Kc)•bo:trd :iid, gcncr3tc text with ,;nglc key . 

DI - 5 column , sorted. rast directory displ:iy. 

FINDFILE ··Search all directories Cor rile. 

D"JiREE •• Dc11 ut iful subdircc1ory displa y (Na n1cs,sizc) 

CJ-tMOD ··Set f ile 11uributcs. (Rc:idonl )·,Hiddcn.... ) 

ll EXDUMP • Displa v rile in hex oind chtir.Jctcr format. 

T l • Report cluvscd t i111c fo1 "'"Y DOS t:ommond. 


Mori' ALPS To11h: ·Ai·ttllnhlt. Cali ur lf'rfte for ALPS 
CatllflJI:. Cuswm~r Suppurlf !.' 9um tu 5pm w1.·<'J.. dn,1·,, , 
ALPS 1fr1•t>lopt muJ lllPJ"1fU nil pmduclS i11·hv1uc. cmtl 
lw.1 .S J'l'llr:. fl/ h mrim·n ,·.'Cpcri(m:r with nticrn<'nntpHt<"r.v. 

• ALPS E 
1502 County Road 25 


Woodland Park, Colorado 80863 

303-687- 1442 


This Publication 
is available in 
Microform. 

University Microfilms 
Intcmational 

Plc-:asc $.CnJ :1dd1t1on:d 1nform;1tion 
fur _ _____________ 

Namo<·------------- 

l1b1i1u1i\,"------------ 

S1rcc"-- ---  --  -  - 
c;1y·------------- 
Stale _ _ ___ Zip•-------

JOO Nonh 'l..cc:l\ Road 
D<p1. P.R 
Ann Arbor. ~I i 48106 
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C irc le 137 on Reader Service card . 

FOR TRS-80MODELS1, 3, 4, 4P 
IBM PC/XT, AT&T 6300, ETC. 

Train Your Computer 
to be an 

EXPERli-! 
Expert systems facilitate the reduc
tion of human expertise to simple, 
English-style rule-sets, then use them 
to diagnose problems. "Knowledge 
engineers" are developing many 
applications now. 

EXPERT-2, Jaqk Park's outstanding 
introduction to expert systems, has 
been modified by MMS for MMS
FORTH V2.0 and up. We supply it 
with full and well-documented source 
code to permit addition of advanced 
features, a good manual and sample 
rule-sets: stock market analysis. a 
digital fault analyzer. and the Animal 
Game. Plus the benefits of 
MMSFORTH's excellent full-screen 
editor, super-fast compiling, 1:ompact 
and high-speed run-time code, many 
built-in utilities and wide choice of 
other application programs. 

( Rule 1. demo In EXPERT-2) 

IF you want EXPERT=2 

ANDNOT you own MMSFORTH 

THENHYP you need to buy 


MMSFORTH plus EXPERT-2 
BECAUSE MMSFORTH is required 

EXPERT-2 

in 

lfn[jfj[j§FORTR 

The total software environment for 
IBM PC/ XT, TRS-80 Model 1, 3, 4 
and close friends. 
• Personal License (required): 

MMSFORTH V2.4 System Disk ••. ... $179.95 
CTllS-80 - I requires io-cata. ODEN. I <IO-t....ic dnYO ) 

• Personal License (additional modules): 
FORTHCOM communications module •••• S 49.95 
UTILmES . . . . . . • . • . . • • • • • 49.95 
GAMES • • . • . . • . • • • • • . • • . • . 39.95 
EXPERT· 2 expen system . . • • . • • . • • 69.95 
DATAHANDLER • • • • . . . • • • • . . . 59.95 
DATAHANDLER·PLUS (PC only, 128K reo.) 99.95 
FORTHWRITE -o ptocesso< . . . • . . • 99.95 

• Corporate Site License 
Extensions . ....... .... from s1 ,ooo 

• Bulk Distribution ... from $500/ 50 un111. 

• Some recommended Forth books: 
STARTING FORTH (programming) . . . . • 19.95 
THINKING FORTH (technique) • . . . • • . 15.95 
BEGINNING FORTH (re MMSFORTH) . • . 16.95 

Shipping/handling & lax exl ra. No returns on soflware. 

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 

(61n 653·6136 

Progmm Lisling 1. Computes natural logar ithms tn double precision. 

10 CLS : PRINT " PROGRAM TO COMPUTE LOG(X) IN DOUBLE PRECISION" 
20 PRINT 
30 PRINT 
40 DEFDBL A-7.:DEFINT K,N 
50 I NPUT " VALUE OF X";X : PRINT 
60 GOSUB 1000 
70 PRINT "LOG(X)= "; R 
80 !::ND 
1000 'SUBROUTINE FOR LOG(X ) 
1010 QF =VAL(STR $ (.693147)) 
1020 QLmVAL(STRS(l.B0 5 59945309D-07)) 
1030 Q=QF+QL 
1040 KK=0:NN=0 
1050 IF X<l THEN X=l/ X: NN=l 
1 060 lf X<2 THEN GOTO 1100 
107 0 X=X/ 2 
Hl80 KK~KK+l 
1090 GOTO 1060 
1100 X=X-l : K=l :N=l 
1110 B• 0 : C=l:E=l : F=0 
11 20 A=K *B+N"N*X*C 
113 0 D= K*E+N* N*X*F 
1140 C• B: B•A:F=E : E=D 
1150 R=B/ E:RR=C/ F:K=K+l 
1160 N=FIX ( K/ 2) 
117 0 IF R- RR<> 0 THEN GOTO 11 20 
1180 I f KK=0 THEN GOTO 1200 
1190 R=R +Q : KK=KK-l:GOTO 1180 
1 200 IF NN =0 THEN R=R+KK *Q ELSE R=-(R+KK*Q) 
1 210 RETURN 

End 

Program Lisling 2 . Computes natural exponents In double precision. 

10 CLS:PRINT "PROGRAM TO COMPUTE EXP(X) IN DOUBLE PRECISION" 
20 PRINT 
30 PRINT 
40 DEFDBL A·Z:DEPINT J,K,N 
50 INPUT "VALUE or x "; X:PRI NT 
60 GOSUB 1000 
70 PRINT "EXP(X) m" ;R 
80 END 
1000 'SUBROUTINE FOR EXP ( X) 
1011:1 J=0 
1020 IF ABS( X) <2 TH EN GOTO 1040 
10 30 X=X/ 2:J=J+l :GOTO 1 020 
1040 B• l:C• 0:E=l:F=l : N=l:K=2 
1050 lf N=l TH EN KX=K- 1 ELSE KX • 2 
1060 A=KX*B - C*X *SGN(N) 
1070 D•KX*E - F*X*SGN(N) 
1080 C= B: B=A: F=E :E=D 
1090 K= K+l : N=-N 
1100 IF E•O OR F=0 THEN GOTO 1050 
1110 R=B/E:RR=C/ F 
11 20 IF R-RR<> 0 THEN GOTO 1050 
1130 IF J =0 THEN RETURN 
1140 R=R*R:J • J-l:GOTO 1130 

End 

Program Lis ting 3 . Computes ex ponentiation In double precision. 

10 CLS:PRINT"PROGRAM TO DO DOUBLE PRECISION EXPONENTIATION• 
20 PRINT:PRINT 
30 DEFDBL A-Z:DEFINT J,K 
40 INPUT .ENTER A POSITIVE BAsE•;x 
50 INPUT "ENTER THE EXPONENT";N 
60 BX=X 
70 GOSUB 1000 
80 PRINT : PRINT BX;"RAISED TO THE POWER ";H;" ";Y 
90 END 
1000 'SUBROUTINE FOR EXPONENTIATION 
1010 H•N:NX• 0 
1020 IF N<0 THEN N=-N:NX=l 
1030 NN=FIX(N):N=N-NN 
1040 NQ=0 
1050 IF X<.5 THEN X=l/ X:NQ=l 
1 060 X=X-l:K=l 
1070 C=l:B=l:F=l: E=l-N*X 
1080 A=B+K*(K +N)*X*C/(2*K* ( 2*K-l)) 
1090 AA=A+K*( K-N)* X*B/( 2*K*(2*K+l)) 
1100 D- E+K*(K+N)*X*F/ (2*K*(2*K-l)) 

U s llng conlfnued 
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u~tlng continued 

1110 DD=D+K*(K-N)*X*E/(2*K*(2*K+l)) 
1120 B=AA:C=A:E=DD:F=D 
1130 K•K+l 
1140 IF E•0 OR F=0 THEN GOTO 1080 
1150 R=B/E:RR=C/F 
1160 IF R-RR< >0 THEN GOTO 1080 
1170 NY•l:Y•R 
1180 IF NN=0 THEN GOTO 1200 
1190 NY=NY*(X+l) :NN=NN-l:Y=NY*R:GOTO 1180 
1200 IF NX=l THEN Y=l/Y 
1210 IF NQ=l THEN Y•l/Y 
1220 RETURN 

End 

Program Listing 4. Computes trigonometricfunctions in double precision. 

111 CLS 
211 PRINT"PROGRAM TO COMPUTE DOUBLE PRECISION 
SIN(X) ,COS(X) ' TAN(X)"
30 PRINT1PRINT 
49 DEFDBL A-Z: DEFINT K 
59 INPUT "ANGLE IN RADIANS"1X 
611 GOSUB 1000 
79 PRINT "SIN(X)= "1SX:PRINT 
89 IF R•ll THEN CX=KK ELSE CXcSX/TX 
911 PRINT •cos(X)= ";CX:PRINT 
100 IF CX<>ll THEN PRINT "TAN(X)• "1TX:END 
1111 PRINT CHR$(2l);"TAN(X)= "1CHR$(235) 7CHR 
$(21) :END 
1000 'SUBROUTINE FOR SIN(X) & TAN(X) 
1010 QF=VAL(STR$(3.14159))
1020 QL=VAL(STR$(2.653589793238D-06)) 
1030 PI•QF+QL 
1040 IF X<0 THEN X=2*PI+X1GOTO 1040 
1050 x-x-FIX(X/(2•PI))•2•PI 
1060 IF X>PI THEN KK=-1 ELSE KK=l 
1070 IF X>PI THEN X=X-PI 
1080 X"'X/2 
1090 B=X:C=0:E=l:F=l:K=l 
1100 A=(2*K+l)*B-X*X*C 
1110 D=(2*K+l)*E-X*X*F 
1120 C=B:B=A:F=E:E=D 
1130 R•B/E:RR•C/F:K•K+l 
1140 IF R-RR<>0 THEN GOTO 1100 
1150 TX=2•Rf(l-R*R) 
1160 SX=KK•2•R/(l+R•R) 
1170 RETURN 

End 

Program Listing 5 . Computes arctangents in double precision. 

10 CLS:PRINT "PROGRAM TO COMPUTE DOUBLE PRECISION ATN(X)"
20 PRINT:PRINT 
30 DEFDBL A-Z:DEFINT K,N 
40 INPUT "VALUE OF X=";X 

50 GOSUB 1000 

60 PRINT:PRINT "ATN(X)•";R 

70 END 

1000 'SUBROUTINE FOR ATN(X) 

1010 QF=VAL(STR$(3.14159)) 

1020 QL=VAL(STR$(2.653589793238D-06)) 

1030 PI=QF+QL 

1040 KK•SGN(X) :NN•0 

1050 X=ABS(X) 

1060 IF X>l THEN X=l/X:NN=l 

1070 B•X:C-0:E-l:F=l:K=l 

1080 A=(2*K+l)*B+K*K*X*X*C 

1090 D=(2*K+l)*E+K*K*X*X*F 

1100 C•B:B•A:F=E:E=D 

1110 K=K+l 

1120 R=C/ F:RR=B/E 

1130 IF R-RR <> 0 THEN GOTO 1080 

1140 IF NN=l THEN R=PI/2-R 
1150 R•R*KK 
1160 RETURN 

End 

Program Listing 6 . Computes square roots in double precL<>ion. 

10 CLS:PRINT"PROGRAM TO COMPU'l'J:: SQR(X)"
20 PRINT 
30 PRINT 

Ltsllng con tinued 

Circle 357 on Reader Serv ice ca rd. 

From The God 
of Communications 
Divine Modem at a 

• 	 100% Haves mart· 
mo em* Compatible, 
that 1s Mercury runs wnh all the 
popu lar private or pubhc do
main commu111catio11s software. 

• 300/ 1200 Baud Speed, 
soft re or hardware (dip swnch) 
selectable. The 1200 baud 
fealu re v11ll save you a bundle m 
long dtsl nee connections. 

•Auto Dial 
• 	 Auto Answer 
• 	 Auto Speed Selection 
•Au io Monitor, 

vta sneaker wilh vohime control 
• 	 Fro t Panel Lights, 

give you al a glance full infor 
ma11on on 1he s1a1Us and mode of 
your communicatwn: 
Modem Ready-Te1m111c1l Ready 
-Carner Detcc1 Send Dnta 
-Rec 1ve Data-High Speed 
-Auto Answer-Off Hook. 

• 	 Clea r & Easy to Read 
Man ual. If modeming ts new 
for you. the Mercury Manual will 
ease your way into lhe excnmg 
and rcwardmg world of da1a 
lransm1ss1on 

• 	 Ele ant, Mercury iits ta!> eful 
ly under your 1elephone se 

• 	 18 Months Warranty 

$205.00 

lncludmg power supply, tele
phone cable and manual. 
Computer to Modern Cable ( 18.00)
Shipµing $3.00 anywhere in 
conunen al U.S. 

Cimnputer
F ends ' 
6415 SW Canyon Ct. 
Portland . OR 97221 
(503)297-2321 (24 Hours line) 
Ord r Toll Free 

1·800·547·3303 
or ask for free b rochure. 
Dealers Inquiries Welcome. 
·::::3:·:::: :o::":".11 ;., :a::.i:i7".a:f o~ ii.;·:':! :.:.::::,:z: J:"! !:.: 
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Ci rcle 176 on Reader Service card. 

•

•
•
•
• 


Spiffy Program - 49. 95 
Printout g raphics. text. etc. 
on a label d esigned with PC 
Paint. B/W p rinter. 

NoColor - 19.95 

•
•

•
•
• 


f. L~ti119 CtHllllll(L'd 

40 DEFDBL A-Z:DEFINT J 

50 INPUT "ENTER A NON-NEGATIVE NUMBER";X 

6 0 GOSUB llHHl 
70 PRINT 

B0 PR!NT "THE SQUARE ROOT OF";X;"=";R 

90 END 

1000 'SUB-ROUTINE FOR SQUARE ROOT 
1010 IF X<l THEN XX;l/X ELSE XX=X 
1020 J~0 
1030 IF XX <4 THEN GOTO 1060 
1040 XX;XX/4:J;J+l 
Hl50 GOTO 1030 
1060 B=XX+l:C=l:E=2:F ~ l 
1070 A•2*B+(XX-l)*C 
1080 u~2*E+(XX-l)*F 
1090 C=B:B=A:F=E:E=D 
1100 R=B/E:RR=C/F 
1110 H' R-RR=ll THEN GOTO 1120 ELSE GOTO Hl70 
1120 IF J=0 THEN GOTO 1140 
1130 R•2*R:J ; J-l:GOTO 1120 
1140 IP X<l THEN R•l/R 
1150 RE'l'URN 

End 

All characters & background made 
clear on monochrome sc reen. Works 
for games or business a pplications. 

Orthogonal - 9.95 
Thi nker person's game of strategy 
based upon orthogonal movements. 

Programs written for IBM/PC/XT/AT & 
Compatibles. 

FILE 
TRANSFER + 
CONVERSION 
utilities 
149.95 

ApplelTRS ro IBM PC/~ or ATverson 224.95 
CP/M compatibles 

IBM PC~~ Tandy 2000 Disk Transporter 149.95 

Ask for Transfer Service: 
Macintosh to IBM PC 
Pfs to Pfs (move in & out)

B...- 88¢ DS DD 50 qty. 

Q MC/VISA/COD/CHECK OK 

408/988-0164 

•PERSONAL 
••COMPUTER 
•••PRODUCTS 

3080 Olcott Dr. Ste. 8130 
Santa Clara. Califo rnia 95051 

IBM 1s a register rrodemrnk of lnlernotionol Business Mochmt..1 
Macintosh ls a regisler trm:lemonc of Apple 
Pis is o 1eg1srer rrocemoll< of Software Publishing 

56 • 80 Micro, February 1986 

Program Listing. Solver/RAS. 

10 1 SOLVER by Roxton Baker 
20 GOTO 490 
30 ' (Kochenburger)- - - - - - - - - - - - - - - - - - - 
40 IF(P)THEN 130 
50 K• l 
60 IF(ABS(Y(K))>YT(K)) THEN 90 
70 IF(K=N)THEN 90 
80 K=K+l:GOTO 60 
90 IF(ABS(Y(K))>YT(K)) THEN 110 
100 FisT:GOTO 200 
110 FOR I=l TO N:DX(I) • -Y(I) :NEXT I 
120 J=l:TR=TR+l:P=T:GOSUB 220 :GOTO 200 
130 FOR I=l TO N:A(I,J)=Z*(DX(I)+Y(I)) : NEXT I:X(J);XS 
140 IF(J • N)THEN 160 
150 J=J+l:GOSUB 220 :GOTO 200 
160 GOSUB 300 :FOR Ls l TO N 
170 IF(X(L)+DX(L) >BU(L)) THEN DX(L) • (BU (L)-X(L))*RND(0) 
180 IF(X(L)+DX(L) <BL(L)) THEN DX(L)=(BL (L)-X(L))*RND(0) 
190 X(L)=X(L)+DX(L):NEXT L:P=F 
200 RETURN 
210 ' (Kochenburger)- - - - - - - - - - - - - - - - - 
220 DE(J) • .0l*X(J):IF ABS(DE(J))<.00000 1 THEN DE(J) • .001 
230 IF(X(J)+DE(J)>BU(J)) THEN 270 
240 IF(X(J)+DE(J)> =BL(J)) THEN 260 
250 DE(J)=(BL(J)-.9999*X(J)) 
260 XS=X(J) :Z=l/DE(J) :X(J)=X(J)+DE(J) :GOTO 280 
270 DE(J)•BU(J)-l.000l*X(J):GOTO 260 
280 RETURN 
290 ' (Melsa) - - - - - - - - - - - - - - - - - - - - - - 
300 G• l:FOR I=l TO N:W=0:H=I 
310 IF(ABS(A(H,I))<=ABS(W)) THEN 330 
320 W=A(H,I) :G=H 
330 H=H+l 
340 IF(H< =N)THEN 310 
350 IF(G<I)THEN 390 
360 IF(G=I)THEN 400 
370 FOR M=l TO N:Q=A(l,M) 1A(l,M) =A(G,M) :A(G,M)=Q:NEXT M 
380 Q•DX(I) 
390 DX(I)•DX(G) :DX(G) =Q 
400 IF(ABS(A(I,I))<.00000l)THEN A(I,I)= . 01 
410 DX(I)=DX(I)/A(I,l):Q=A(I,I) 
420 FOR M=l TO N:A(I,M)=A(I,M)/Q:NEXT M 
430 FOR E=l TO N:IF(E=I)THEN 470 
440 IF(A(E,I)•0)TIIEN 470 
450 DX(E)=DX(E)-A(E,I)*DX(I):Q•A(E,I) 
460 FOR G=l TO N:A(E,G)=A(E,G)-Q*A(I,G) :NEXT G 
470 NEXT E:NEXT !:RETURN 
480 ,_ - - - - - - - - - - - - - - - - - - - - - - - - - 
490 CLS:PRINT"SOLVER by Roxton Baker":PRINT:CLEAR 500 
500 DEFINT A-Z:DEFSNG A,B,D,Q,W,X,Y,Z 
510 DIM I,J,E,G,N,L,H,M,Q,P,W,Z 
520 DIM 1$,K,F,T,XS,TR,FA,FI,PF,PPS,UN 
530 SU$="Subscript too large - redo" 
540 IB$ ="Imprnper bo unds":PP$="1.tllt[ll[" 
550 DIM X(ll) ,A(ll,11) ,DX(ll) ,DE(ll) 
560 DIM BL(ll),BU(ll),YT(ll),Y(ll) 
570 T=-l:F=0:PF=F:ON ERROR GOTO 1020 
580 PRINT:N=0:INPUT"How many equations (l-10)";N 

l.bt111unm lf r1 11 1't l 



Circle 251 on Reader Service card. 

U:Hlng cont inued 

590 IF N<•0 THEN 580 
600 FOR I•l TO N:YT(l)=.000l:NEXT !:PRINT 
610 PRINT"Individual or common bounds (I/C*)?" 
62B 1$•1NKEY$:IF !$•"" THEN 629 
63B IF I$<>"1" THEN 710 
640 CLS:PRINT"Enter the bounds as: lower,upper" 
650 PRINT:PRINT"Bounds (*prev) for:" 
660 BL(0)•0:BU(0)•9:FOR I • l TO N 
670 PRINT"X("1I1")"11BL(l) • BL(I-l) :BU(I)•BU(I-1) 
680 INPUT BL(I),BU(I) 
690 IF(BL(I)>=BU(I)) THEN PRINT IB$: PRINT: GOTO 679 
700 NEXT !:GOTO 759 
710 CLS 
720 PRINT"Enter common bounds as: lower,upper "; 
739 INPUT BV,BW:IF(BV>aBW)THEN PRINT IB$: PRINT: GOTO 720 
740 FOR I•l TO N:BL(I)•DV:BU(I)=BW:NEXT I 
750 PRINT:PRINT"Change any individual bounds (Y/N*)?" 
769 1$=1NKEY$:IF I$="" THEN 760 
779 IF I$ ="Y" THEN GOSUB 1290 
780 CLS:UN•0:INPUT"How many U-variables (*none)";UN 
790 PRINT11F(UN•0)THEN 850 
800 PRINT"Enter the value for1" 
810 FOR I=l TO UN:PRINT"U(";I1")";:INPUT U(I) :NEXT I 
820 PRINT:PRINT"Change a U-variable (Y/N*)?" 
830 I$•lNKEY$1IF !$="" THEN 830 
840 IF I$•"Y" THEN GOSUB 1370 
850 CLS:PRINT"Enter value (*prev) for:":PRINT1X(0)=0 
860 FOR I•l TO N:PRINT"X(";I;")";:X(I)=X(I-1) 
870 INPUT X(I) :NEXT I 
880 PRINT:PRINT"Change any value (Y/N*)?" 
099 I$=INKEY$:IF I$="" THEN 890 
900 IF I$•"Y" THEN GOSUB 1440 
910 FA=F:TR=l:FI=F:P•F 
920 FOR I=l TO N:lF(X(I)<BL(l)) THEN X(I)•BL(I)+.001 
930 IF(X(I) >BU(I)) THEN X(I)=BU(I)-.00l:NEXT I 
940 GOSUD 1730 :IF INKEY$ <>"" THEN 1090 
950 IF(P)THEN 990 
960 CLS:IF(TR•l000)THEN TR=l 
970 PRINT"The new estimates and resulting errors are:" 
980 GOSUD 1510 
990 GOSUB 40 :IF NOT(FI)THEN 929 
1000 CLS1PRINT"A solution is1":GOSUB 1510 :GOTO 1090 
1910 ' (Error handling)- - - - - - - - - - - - - - 
1029 PRINT:IF(ERR=20)THEN 1060 
1030 1F(ERR•8)THEN 1050 
1040 PRINT"Error"1ERR/2+11:GOTO 1070 
1050 PRINT"Illegal funct~on call";:GOTO 1070 
1969 PRINT"Division by zero"1 
1079 PRINT" in line";ERL:FA•T:RESUME 1090 
1080 ' (Menu) - - - - - - - - - - - - - 
1990 PRINT:PRINT" V for new variable values"1 
1100 PRINT TAB(35)"B f o r new bounds" 
1110 PRINT" P to start printer output"; 
1120 PRIN'.l' T/\B(35) •o to stop printer output• 
1130 IF (FA) THEN 1150 
1140 PRINT" *C to continue"; 
1150 IF (UN<•0) THEN 1170 
1160 PRINT TAB(35)"U for new U-var. values" 
1170 1$=1NKEY$:IF I$="" THEN 1170 
1180 IF I$ • "P" THEN PF=T: GOTO 1170 
1190 IF 1$•"0" THEN PF=F: GOTO 1170 
1209 IF(FA)THEN 1229 
1210 IF(I$•CHR$(13))0R(1$="C")THEN 1279 
1220 IF(I$="V")THEN GOSUB 1440 GOTO 1270 
1230 IF(UN <= 0)THEN 1250 
1240 IF(I$• "U")THEN GOSUB 1370 : GOTO 1270 
1250 IF(I$<>"B")THEN 1179 
1260 GOSUB 1290 
1279 GOTO 910 
1289 '- - - - - - - - - - - - - - - - - - - - - - - - - - 
1290 CLS 
1300 PRINT"Specify variable bounds as: subscript,lower,upper• 
1310 PRINT"Enter 0,0,0 when done ..• ":PRINT 
1320 INPUT I,DL(I),DU(I):IF(I>N)THEN PRINT SU$ 
1330 lF(BL(I)>BU(I)) THEN PRINT 1B$: GOTO 1329 
1340 IF(I <>0)THEN 1329 
1350 CLS:FA=F:RETURN 
1360 '- - - - - - - - - 
1370 CLS 
1380 PRINT"Specify u-variable as: subscript,value" 
1390 PRINT"Enter 0,0 when done ..• ":PRINT 
1400 INPUT I,U(I) :IF(I>UN)THEN PRINT SU$ 
1410 IF(I <>0)THEN 1400 
1420 CLS:FA =F:RETURN 
1430 '- - - - - - - - - - - - - - - - - - - - - - - - - - 
1440 CLS 

L 1s11n9 conlinued 

MODEL4 
OWNERS 

Want More Performance? 

More Speed? 

OVERDRIVE 
''The Extra Burst" 

Store all DOS overlays in one 
altern ate memory bank . Also 
inc reased floppy disk performance 
wi th fu ll track bu ffering on up to 2 
drives·. Takes NO room in normal 
high memo ry ! (128K required) . 

DSM4 
"The Super Sort" 

Fast machine language sort. 
Crea tes a so rted index for your data 
files . Hand les ASCII types a long 
with BASIC integers. single and 
double prec isi on . Limi ted only by 
disk Sfl ilCe - NOT by memory! 

BEEP 
"Key stroke Saver'' 

Fo r BASIC programmers . A llows 
abbrevia ti ons fo r Edit, List , etc . 
Arrow key s to view program lines. 
H ig h speed program load and save. 
Don·t pass up this time saver! 

OVER D RIVE L-35- 220 for just $99 
DSM4 L-35 205 for just $99 
BEEP L-35 209 for just $49 

Dom es tic orders add S1 sh1pp 1ng plus 
SS nan u1 1ng lor o rders no1 prepa id w1in 

check or money order. 

A
OG/CAL 

SYSTEMS 
co. 
O ·O ·CJ·= 

The New Retail Operalion of LSI Products. 

P.O. Box 23956 
M ilw aukee, WI 532 23 

TO LL FR EE ORDERLI NE 
(800) 248-3535 

lnformal1on Num ber 
(414) 355.5454 
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Jan. 980 to June 1980 .. $3.00 each 
Ju~ 1980 to May 1983 . .. $3.50 each 
June 1983 to present ... $4.50 each 
Add $1 .00 per magazine for shiRping. 
10 or more magazi es add $7.50 per 
order for shipping. 

BOMicro 
Back Issue Order Dept. 

80 Pine Street 
Peteroorougli, NH 03458 

Circle 512 on Reader Service card. 

Lis ting co11t/11wv1 

1450 PRINT"Specity variable values as: 
1460 PRINT"Enter 0,0 when done ... ":PRINT 
1470 INPUT I,X(I) :IF(l>N)THEN PRINT Sil$ 
1480 If (lO~)'I'llEN 1470 
1490 CLS:FA=F:RETURN 
1500 ,_ - - - - - - - - - - 
1510 PRINT P 59,TR," "1:PRINT 

subscript,value" 

1520 PRINT TAD(l)"N";TAB(8)"X(N)";TAB(2l)"ERROR"1 
1530 IF(N<=S)THEN PRINT: GOTO 1550 
1540 PRINT TAB(35)"N";TAD(42)"X(N)";TAH(55)"ERROR" 
1550 I•l 
1560 Ir (N>5)TllEN 1590 
1570 PRINT 11 TAB(6)USING PP$; X(I)1 
1580 PRINT TAB(29)USING PP$; Y(I):GOTO 1650 
1590 IF(N>=I+5)THEN 1610 :PRINT I1 TAB(6)USING PP~; X(I)1
1600 PRINT TAD(20)USING PP$; Y(N) :GOTO 1650 
1610 PRINT I; TAB(6)USING PP$; X(l)/ 
1620 PRINT TAB(2e)USI~G PP$1 Y(I); 
1630 PRINT TAB(34)I+5/ TAB(40)USING PP$; X(I+5); 
1640 PRINT TAB(54)USING PP$; Y(I+5); 
1650 I=I+l:IF(I>~)OR(I=6)THEN 1670 
1660 GOTO 1560 
1670 IF NOT(PF)THEN 1710 
1680 LPRINT" ":LPRINT TAU(l)"N";TAB(B)"X(N)";TAB(2l)"ERROR" 
1690 FOR I=l TO N:LPRINT I; TAB(6)USING PP$; X(I); 
1700 LPRINT TAB(20)USING PP$; Y(I) :N~XT I 
1710 RETURN 
1720 '- - - - - - 
1730 'This is where the sys:em equations must be stated as 
1740 'a subroutine, af l el deleting the tollowing lines: 
17 50 I 

1760 CLS:PRINT"Equations are missing at end of proqraml" 
177 0 STOP 

Get Supertax now and 
relax on April 15th ·SUPERTAX'" 

Over 100,000 1984 Tax Returns Prepared by SUPERTAX* 
Use SUPERTAX personal income tax programs to calculate your tax liability now and have plenty of 
time to make year-end investment decisions to improve your position. SUPERTAX was developed 
by a practicing CPA with a Master's degree In tax accounting. Highly acclaimed by tax pros, CPA's 
and tax preparers. SUPERTAX is easy to understand and a pleasure to work with. Available for 
TRS-80 (2 drives), Apple II + , IBM-PC, and Sanyo MBC·550 Series. 

• SUPERTAX is fully screen-prompted and includes • SUPERTAX DATA can be stored on a diskette. 
a manual loaded with valuable tax information , • SUPERTAX updates are available at 50% 
instruction and guidance. discount to registered SUPERTAX users. 

• SUPERTAX instantly recalculates your entire return • SUPERTAX is tax deductible and output

when you change any item. 
 quality rivals best service bureaus. 

• SUPERTAX prints directly on IRS forms. •Esl based on survey of 1984 SUPERTAX user.> 

FOR TAX PLANNING FOR RETURN PREPARATION FOR 
Using either screen or printer output, SUPER SUPERTAX ffilliIS THE INCOME TAX DEPRECIATI N 
TAX generates clear and concise summaries ot RETURN:SUPEATAX prints page 1, page 2 CALCULATIO 
Page 1 and 2 and Schedule Aof FORM 1040 of the FORM 1040, Schedules A, B, C, D, E, G, SUPERTAX also includes 
allowing you to see at a glance and to quickly SE and Wof the FORM 1040 as well as a stand alone depreciation 
comprehend your tax situation. This program FORMS 3466 (Investment credit) and 6251 program which calculates 

(Alt Min. Tax) on standard IRS government and prints your depreciation also prints an OVERALL SUMMARY of the 
forms or on blank computer paper for use with schedule using both the old rules return showing Adjusted Gross Income, transparencies. /\ny item of input can be and the new ACAS rules. Output from Itemized Deductions, Taxable Income, Regular changed in seconds and the entire return is the depreciation program is designed to Tax and Payment Due or Refund-all of which automatically recalculated to instantly reflect serve as a supplement to IRS FORM are calculated by the program. SUPERTAX also the change. 4562.calculates the moving expense deduction, 

investmenl credit. taxable capital gains, political TRS-80, Apple II+ IBM-PC and Sanyo areand child care credits, medical limitations. and . trademarks of Tandy Corp., Apple much more. Input is last and easy and changes Computer, Inc., International Business 
can be made in seconds. This program actually Complete $Machines and Sanyo Business Systems 
makes tax planning a breeze. Corp. respectively. 1985 Edition 149 
TO ORDER Send Check or Money Order to ROCKWARE DATA CORP. 
P.O. Box 365, Plano, TX 75074, or call 214-596-0588. VISA and MasterCard Rockware Data Corporationaccepted. Add $3.00 shipping on all orders. TX residents add sales tax. 
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Powerful Frogramming ools 

At Bargain Prices 


Sale ·Price Extended Through October 31 
•••···························································································· ·························· 

C Compiler Nam•----------- Multi-Basic Compiler 
Street - --------- 

Moc.Id M u<l t!ICity-----------
Circle vcrsion(s) I 3 State ____________ Circle vcrsion(s) I 3 4 
One version (S89.95) One version ($89.95) 

Both versions (S 110.95) Two versions ($ 1J0.95)Zip -----------

Add 6% sales tax (Texas only) Country - --------  Three versions ($ 13 l.95) 


Shipping $6 USA/ $28 foreig n) Add 6% sale• tax (Texas only)
Phone ----------
Total Shipping $6 USA/ $28 fo reign) 


Also available for CP/ M & MS DOS 
 Total 
$89.95 each 

MC 0 Visa D Money Order 0 Check D COD D Multi-Ba.3 ic is a trndcmark of Alcor Systems8.!19• TRS-80 is a rcgis1crcd lradcmark ofTondy Corp.
Richardson, TX 750R I Card II _ _______exp _ _ MS DOS is a trademark of MicroSoft 
(2 14) 238-8554 5~!x'1s i! ~~ded~:.k~r°~~,lf~~o~::~~i~~h 

LC is a trodemark of Misosys 
Circl e 215 on Reader Service card . ..................................................................................••.•........•....•..................... 


C compiler 
for the model l or 3 using 

TRSDOS, LDOS, NEWDOS, 
DOSPLUS, or MULTIDOS; 

includes full screen text editor and 
advanced development package 

List Price~ 
Sale Price $89.95 

'ili'his is a fµll K & R standard implementation of 
C that includes a Unix cwnpatible ifunction 
library. 1i'he package also ~ ncludes a 450 page 
manual with a t'.utorial on using the C language. 
If you've been wanting to learn C, this is the 
package you neea. 

Features l1J1clude 

char 8 bits initializers 
short 8 bits typ~oef 
int 16 bits static 

nsigned 16 bits auto 
long 32 bits extern 
lfloat 32 bits stv~ct / bit fields 
double 64 bits umon 

Execution speed on the Model 3 for 10 
iterations oft~ prime number pxogvam 
published in Byte, Jan 83, page 284. 

LC Compiler 105 secs. 
Alcor C 78 secs. 

Special Bonus 

Buy one version for $89.95 and get the version 
for the other model for ofily $21. 

Multi-Basic compiler 
for the model 1 or 3, or 4 using 

TRSDOS, LDOS, NEWDOS, 

DOSPLUS, or MULTIDOS; 


includes full screen text editor and 

advanced development package 


List Price~ 


Sale Price $89.95 


Multi-Basic is a T'RS-80 BASIC compatible 
CO!l\pjler. The Model 4 version supports 
everything in the TRSDOS 6 BASIC interpreter 
except the OOMMON statement. The same 
support is provided in the Model 1 and 3 
versions so programs are portable. The CMD 
statement is the only statement from the ModeI 
1 and 3 aASIC interpreters rthat is nol 
supported. 

Multi-Basic also supports advanced language 
features like multi-line procedures and 
functions, irecursion, and dynamic string 
management (no long pauses for garbage 
collection). 

Execution speed on the model 3 for LO iterations 
o.fi the prime number program published in Byte, 
Jan 83, page 286. 

BASIC Interpreter 4570 secs. 

Multi-Basic 89 secs. 


Special Bonus 

Buy one version for $89.95 and get versions for 
the other two models for onl y $21 each. 



by Rooert Anderson 

Blips, beeps, and all that jazz for the Model 4. 

T rying to play a sonata on your Model 
4 is like asking Libe race to write a 

da ta bas m a nager by tickling th ivories: 
lt ·s JUSt not feasible. When I bought my 
Model 4 . I was Intrig u ed to learn that it 
had sound cupal.J ility . Afte r I l.Jrought the 
compute r home . howe ve r. I found no ref
e rence lo sound processing i11 the Model 4 

Visk System Owner's Manual-except. 
that Is. for the c lic k filter tha t generates a 

ound whenever you press a key. 
I found I could produce a va r ie ty of 

sounds usin g Bask's Sound command 
anrl a rgume nts for tone a nd duration . Un
fort una te ly. !:Jound s upports only e ight 
tones and 32 durations . Even more dis 
a ppointing is the fac t that the shortest du 
ration is about .3 7 seconds: s ince the 
macl1Ine fre zes during lon e ge11cratlon. 
us ing the Sound corumand s lows program 

· :~ecution greatly. 
The Model 4 Tecltnical Reference Man

ual 1nentions a su pe rvisor call nal!led 
Sound. I thou g ht this m ight so lv e my 
problem until I looked a JitUc closer. Its 
lim!Lallons a rc ident.i~al lo Bas ie's: in fact. 
it's the sa m e routine. Stymied again. 

New Routine 
Not one lo give up. I wrote an Asse m

b ly-language program that supports a 
wid e r range of argu m ents than Basic 
alone allows. My routine supports 2.000 
possible tones. numbered from 1- 2.000. I 
a lso pared the shortest tone dura tion to 
.04 seconds. thus minimizing processor 
interruplion. 

Because the Mod e l 4 is an 8-bit ma 
chine. the number of possible durations 
varies accordi ng lo the tone you generate. 
The formu la for determining the _possihle 
dura tions for a given lone is : 

I < =Duration< =(n5535 •Tone/2000 

You can use any duration for any of the 
2.000 tones. but you'll ge t an overflow e r 
ror if the duration doesn't fit in the above 
equation . In these cases. th e c:ompuler 
generates a sound whose duration differs 
from U1e one requested. 

Sounds Basic 
Sound/BAS (sr.e Program Listing l) is a 

Basic progra m that uses data statemr:nts 
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to load the sound routine into m e m ory. 
starting at X'FFOO ' and e nding a t 
X'F'F'5F'. The first tim e you use lhe pro
gram . type in MEMORY (HIGH =X 'fEf'F") 
from TRSDOS Rea dy: then load Basic and 
execute the program . After s toring the 
routine in high m e mory. Sound/BAS 
dumps Sound/CMD to your disk. There
after you can load t h e r o utin e from 
TRSDOS Ready by typing in: 

MEMORY (I llGH = X'FEff') 
LOAD SOI JND/CMD 

If you prefer lO bypass this pror.edure 
and load the sound routine from a Basic 
program. load Sound/BAS into memory. At 
the Ready prompt. re place line 1120 wJth: 

1120 RETURN 

and delete lines 1130-1200. Then add the 
comman ds CLEAR.&HF'FOO:GOSUB 
1000 to the first line of you r program to 
reserve memory for the routine and load 
it in lo memory. (You can change the stor
age locations for Sound/BAS if they con
fli c t with your Basic program. but be sure 
to change the addresses in Sound/BAS ac· 
cordingly .) Your program mus t cxecnte 

these m e mory-reserve commands only 
once. However. if the new program con
tnin5 data s ta tements. make sure that 
those statements for the sound routine 
precede the cornn1ands above. 

Once you load the sound routine in Ba 
sic. you ca n ~enerale s ound by sperifying 
tone and dura tion values via Basie's Call 
st a temen t. Yo u must de fine three integer 
variables for the routine's location . tone. 
and du ra tion. The fo llowing prog ra m 
lin e s. fo r e x am ple. use th e va ria bles 
SND%. TON%. and DUR % to gene rate a 
lune of 12 wiLh a duration of 2G: 

I 00 SND% = &HFF'OO 
11 0 TON%= 12:DUR% =25 
120 CALL SND%(TON%.DUR%l 

l included a uc rnonstration prog ram. 

laol 

System Requirements 


Model 4/4P 

64KRAM 

Edit or/assembler optional 

Program Usling 1. SouncUBM>. 

1899 'SOUND/DAS written by Robert An~ernon, July 198 ~ 
1919 1 LISTING l 
1929 'Stoces ad vanced sound coutine 
1939 • 
1B4B CK=,H2C82tML•,HPF99 
1959 MLM'HFF99;FOR T• l TO 6 
1969 READ BYS 
1965 'Convert 2-hex st rinq bytes to 

in high memory from 'HFF99 to &HPFSF 

single numeric d ec imal byte 
1079 FOR R• l TO l6;DT• VAL ("&H"+MID$(BY$,H*2-l,2)) 
1989 POKE ML,BT;MLul\L+l 
1899 Clt-CK-DT 
1199 NEXT R,T 
1118 IF CK<>8 THEN PRINT'CBECKSUM ERROR--CHECK MACHI NE CODE LINES";END 
1128 I 

1-1-31 1 Savc routine 
110 I 

1158 SYSTEM"DUllP SOUND/CHO (START• X'FF99',rND=X'Ff5f' ) " 
1168 I 

ll7t 'Sound teat 
118f I 

ll9t SND\••BPPBB:TON, • 9tDUR\ • 3 
1201 FOR TON\a5 TO 20:CALL SND\ (TON\,DUR\) :NEXT 1'0N\ 
1211 ' 
1229 'Onto for routine 
1239 I 

1248 DATA F34E236669225EPPEB4E236669225CPP 
125B UATA 11D9972A5EPF7CDSC6EB919900B3ED52 
126B DATA D21DFFBB76BlC6llB99B2A5Cl:'t'7CB5C8 
1278 DATA EBl98B76Bl C231PP444D3E99D399 2A5E 
1289 DATA F!'2B7DB4C24H'PJE91D3992A5EPF2[l7D 
1298 DATA B4C24EFF9B78BlC23APPFDC9919059B9 

.£11d. 



Circle 301 on Reader Service card. 

WHY PAY MORE•.. 

When you can own for MUCH LESS! 


Enjoy year round S?le prices 
with credit card convenience 
or special discount prices for 

!;;;;~::==~--::--=..:.:;~-~Cash Purchases. 

Same day processing tor 

Umited 
Quantity 

?.Peedy delivery 
I 
Special ~Oday return policy. 

FULL CATALOG 
SELECTION 

Customer 
Service 
9 AM 



Ci rcle 427 on Reaoer Service card. 

[lmlll] 
SOTA now orrers incredtOle choice - choose 
f i gFORTH, FORTH 79 or FORTH a3 for your 
M odel I . M odel Ill. Model '1/4P or Tandy 
L000/ 1200 All 1mplement.atwns offer a complete 
stnng handling pack~ge . Cloattng point, scroon 
edit.or ancl Oegmner ·s tutorial Make your 
selectton and 1om the FORTH revolutton today'

O chec k he re t o order FORTH @ $0 9 .9 5 
choo" I of· O ho fORTll 0 f ORT H 79 0 fORTH 8J 
choo :1e I of O Mndel 1 O Mcid'I 111 0 Model 4 

U Model 4p 0 Tondy l 000 0 Tondy l 200 

Cr eate 1mag1nattve <.hsplays wlln 
soph1 llcal.ed sc reen editor usmg graphics, wxt. 
and d<>sign<>·s c1splay font Then you can let 
d esigoc do 1t"s JOb creattng BASIC or 
ASSEMBLER source h ies Whten you can 
incorporate 111 your program s to automaucally 
display the screen you created Perfect for giving 
your programs that profess1onal touch I Run wi th 
ei ther TRSDOS 6 2 or DOSPLUS 4 on a Model 4/ 4P 

0 chec k he r e to oraer aes 1g ne @ S39.9 5 

The ulumate disk utthty ror Ute TRS -00 M ooeL 
'1 / 4P Copy & mo<l1ty d1sK hies and sector s 
Wor k<: \ollth ~mgl\) o r d o ublo s ided dnvcs. s ing le 
or d ouble d ensity diskettes Reads and wnl.es 
M odel I. M odel 111 and Model 4 TRSDOS, LDOS. 
NEWDOS. DOSPLUS and CP/M 2 x or CP/M Plus 
d1sKettes We ve al so included at no extra charge, 
2 m ore pr ograms - P ASFII and FASTBACK and 
a ll or them run WJth TRSDOS b 2 or DOSPLUS 4 

0 che ck he re to order micro2ap @ S19.9 5 

The m ost powerful . affordable BB S ever orrered 
Minimum disk access. llgntnmg tast r esponse. 
liuge messag(.' and user base Require$ a 128K 
M odel 4 or 4P running TR SDOS 6 2 or DOSPLUS 4 
and suppor ts all popular modem t ypes Try 
before you buy\ C~ll Ille SOTA BBS at (60~) 
bM-506 I • opm to (Jam <pac1 flc ttme) 

cnc ck nere to order fas t80 @ 59.95 

INS TRU CTIONS : Check orr the pn xlU<:ts you ...,,h to 
o rde r o.n<J r e aut 1h1 s nd t0ee1hcr vi th the total wnount 
(in US [unds ) 

GENTL(M(N : Rush me my order ' 
D Enclosed 1: my 0 <heck D money-onJcr 
0 Plea:;c bll I my 0 Vl~A 0 MosterCnrd 

nAmE : __________ 
STREET : ________ _ _ 
CITY /TDWn : ___ ___ _ _ 
STRTE: ___ _ _ ZIP :_ ___ 
CARD TYPE :_ _ _ EXPIRY :__ 
CAHO no: _________ 
SIGnRTURE : 

213- 1080 Broughton Str eet 
~~l':"fl~HVanc: ouver , Ilri tishColumbia 

Canada • V6G 2RB 

Progrum Ltsctng 2. Mustd HAS. 

l REM •••o..o pro9r.... Coaput•r plays ASCII •alue of 
2 REM Duration default& to fiv•1 hit control-A to 
3 REM Control- I exit• proqram
11 SND••,HFFll 
H Y•5 
21 WBILB A$<>CBRS(I) 
31 AS•IlatEYS 
41 IF A$ • "" 'nlBN 00T0 JI 
45 IF A$-CSRH1) TDEN OOStlB 211:GOTO 31 
51 X•ASC(A$) 
111 'I'ON••X : DUR••f 
121 CALL SND\(TON\,DOR\) 
125 Ir X•2 THEN END ELSE PRINT X1 
131 WEND 
141 GOTO 15 
211 PRINT:INPUT "duration'1D$ 
211 Y•VAL (0$) 
221 RETURN 

key atruck . 
chAJ199. 

End 

Program Listing 3 . Smmd/ASM. 

11111 150010/ASA Wlll'!'!'EN Bf ROBBRT AllDBRSON, JDLf 1985 
Hlll 1 LISTING 3 
11121 1ADVANCBD SOUND ROUTrtR FOR IUO£BHBLY. 
11131 I 
11141 
11151 
11161 
11171 
11181 
11191 
11211 
11211 
11221 
11231 
11241 
11251 
11261 
11271 
11281 SOUND 
11298 
11311 
11311 
11321 
111331 
11341 
11351 DIVl 
11361 
11371 
11381 
113!1 
1101 
11411 
11428 
88431 
11441 
11451 
11461 
11471 
11481 ltLTl 
11491 
115H 
11511 
11521 
11531 EllTER 
11541 
11551 SLl 
11561 
11571 
11581 SL2 
115,. 
81688 
11611 
11621 
11631 
11641 
11651 SL3 
11661 
11671 
11681 
11691 
11711 
11711 
11721 
11731 
11741 
11761 DUAAT 
11771 TONE 

ORC 
DI 
LD 
JllC 
LD 
LD 
LD 
ltX 
LD 
INC 
LD 
LD 
LD 

LD 
LD 
LD 
Cit 
RET 
EX 
LD 
lllC 
SBC 
JP 
DEC 
LD 
OR 
RET 
LD 
LD 
LI> 
OR 
11.tT 
EX 
ADD 
DEC 
LO 
01 
JP 
LD 
LI> 
LI> 
OUT 
LI> 
DISC 
LD 
OR 
JP 
LD 
OUT 
LD 
DIC 
LD 
OR 
JP 
DllC 
LD 
OR 
JP 
EI 
RET 
DBFll 
DEl'W 

IFFllB 

C, (BL) 
IL 
B, (BL) 
L,C 
(TOH) ,BL 
DB,llL 
C, (BL) 
IL 
I, (llL) 
L,C 
(DORAT) ,IL 

DE,2111 
HL , (TONE)
A,B 
L 
I 
DE , BL 
BC,I 
BC 
m.,DE 
NC,DIVl 
BC 
A,B 
c 
I 
DE, I 
BL, (DURAT)
A,O 
L 
l 
DE,HL 
BL,DB· 
DC 
A,11 
c 
Nl , MLTl 
e , B 
C,L 
A,I 
(91B) ,A 
BL, (TONE) 
BL 
A,L 
H 
NS,SL2 
A,l 
(!IR) ,A 
HL, (TOHE) 
BJ. 
A,L 
8 
NS,SL3 
BC 
A,B 
c 
Nl,!ILl 

l 
5111 

1CAN llB CBAllGED Ir l!CESSIJU 

1TlllS SECTION 
1Tll.BS VALUES 
1GIVZN llY 
11!1.ASIC'1 
JCAU. STATEMENT 
1AS l\JICUMBNTS 
1POR SOUND/010
10N g)ft"RY1 
1BL POlllTS TO 16-BIT TONE 
1DE POINTS TO 16-BIT DURATION 
1BND OP FAll!IING l'lOUTINE 

1ENTltY POINT lF ARCOMENTS SAVBD IN 
ITONE AND DORAT 

1Ir TONE•I THIN EXIT 

1DIVIDB 2111/ TONE TO FIND 
1NUMBER OP TlMIS TO PASS 
1TBROOCB GENERATION LOOP 
1IP DORAT BOOALBD l 

1IF TONE>2111 'r!IBN BIIT 

1IP DURAT•I THBN BXIT 

1MULTIPLY DUIAT llY (2111/TONE) 
11'0 PTNn ACTllA.L NUIUllCR TO 
1PAS5 THROUGH GENERATION LOOP 

1SOU!m GENERATION LOOP 
1BC-C:OUHT FOi! LOOP 

1TDRN OPP llIT I AT 918 

1TONE Dll:LAY 

1TURH ON 8IT g AT ~ID 

I TOllE DIU.Al' 

100 lT ACAill IP COONT(BC)>I 

1BXIT 
JDURATION 
1TONE 

End 
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Circle 470 on Reader Service card. 

Music/BAS . to illus tra te thes e principles 
(see Program Listin g 2). With it, you can 
experiment with sounds on th e Model 4 by 
pressing any key. T he program sets a de
fault-value dura tion of 5 and equ a tes the 
tone It produces with the ASCII value of 
the key you press. 

Assembly Lines 
Program Listing 3 contains the Assem

bly-language vers ion of the sound routine. 
You can use it in your own Assembly pro
grams. chan g ing Lhe localions for the rou
tine if necessary. S imply move the OHG 
sta tem e nt to th e s t;i rt of a free a rea of 
m emory a nd reassemble it. bu t be sure to 
provide s pace fo r a ll 96 bytes . Also. de lete 
lines 00 160 - 00270: they pass varia bles 
from Basic tha t a re unnecessary in As
sembly la ng uage. 

To cal l the sound routine. the calling pro
gram would first ha ve to store tone and du
ration values in th e 16-bit incegers IDNE 
and OURAT. The command CALL SOUND 
wo u ld th e n ge n era te th e ton e. For in
s tance. the Assembly-la nguage sequence: 

LD (TONE) . 12 
LD (DURAT ).25 
CALL SOUND 

generates the same sounrl produced by 
th e Basic example above. 

Final Analysis 
As I experimented with m y Model 4 "s 

so u n d ca pa bili t ies . 1 rea lize d that its 
sound system imposes certa in limits on 
musical creativity. You a<'.cess th e sound 
board through pa n 144 : it is the on/off tog
gling of this por t"s firs t bit that creates 
sound. The de lay be tween each toggle sets 
th e to n e. I\ s h o rter d e la y produces a 
higher tone: a longer de lay. a lower tone. 

With m y routine. you can"t hear tones 
wit h a va lue lowei- than 4 . When tones ge t 
low (around 1.000]. they s ta rt sounding 
" di1-ty." m ore like a quick series of dicks 
than a pure tone. Furthermore, the differ
ence between tones decre;ises HS th eir val
ues Increase. Tha t m eans you can easily 
diffe rentiate bet.ween IO a nd 11 , but 1800 
a nd 180 1 are vi r tua lly indis tinguis ha ble. 

Unfortunately. you can"t control th e 
volu me of th e sound produce d. Some 
tones sound na turally louder tha n others 
(e.g.. tone 30 is much louder tha n tone 50 ) 
a nd you can "t circumven t th is limltation . 
Anoth er unavoidable c ha rac teris tic of the 
sound board ls tha t some tones begin a nd 
end with a c licking sound. 

Don ' t let these drawbacks discou rage 
you . I'm su re you"ll find my sound rou tine 
efficie nt a nd easy to use-not to m ention 
encerta ining. An added bonus is that you 
can use it with CP/M. s ince it has no d is k 
operat ing system calls .• 

Write lo Robert W. Anderson at 211 05 
Santos St.. Hayw ard. CA 9454 1. 
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And now, 

a couple ofwords about hi h-quality 

TRS-80 software at a very ow price: 
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c J 
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What Better Way 
To Spend 
vour summer? 



Utilities, tutorials, home and hobby 

applicationsfrom 80 Micro. 


Ifyou've been shopping for soft· 
ware lately, you\ e discovered that 
new car buyers aren't the only ones 
who experience "sticker ·hock". 

For the price of one commercial 
program, you can fill your gas tank 
at least three time . Or treat a friend 
lo dinner. Or buy a year's worth of 
Sunday papers. 

Ilut with Load 80 soflware, you can 
spend a lot less and still wind up with 
hundreds of dollars worth of out· 
standing TRS·80 programs eve11' 
month. 

On every Load 80 casseue or disk 
(your choice!), you'll get more lhan a 
dozen "ready to run" programs 
listed in 80 Micro . .. tutorials, utili· 
ties, games, word· processing, and 
much more. 

Build a versatile software library, 
quickly and econom ically. Past is ucs 
have included programs such as: 

NovaCalc 
.. . a full·featured Model 

Grade-A Graphics 
. .. a deluxe Model III graphics edi· 
Lor that's loaded with options! 

And to e1tjoy your favorite pro
gram, all you have to do is "load 80" 
int.a your computer. It's that simple. 

o keyboarding, no debugging. You 
get complete loading instructions, 
but should you need assistance, tbi 
Load 80 and 80 Micro lechnical edi· 
tors will be glad to answer your ques· 
tions. 

Don't let software sticker prices 
slop you from building a top·notch 

library. Get a va1iety of winning pro
grams, for a fraction of the cost, wirJ1 
Load 80 cassettes or disk . 

To order by the month or by the 
year, simply complete the coupon 
an<l <lrop it in rlle mail with pay· 
ment. 

For. Faster Senice, rail 

~ }1-800-258-5473 
(In NH, please dial 1·924-9471.) 

r-------------------- --------- 
1 
I I want f() build an exciting and economical software V:e, C' 
I .I. f '1 • library with Load 80. Please send me: 
I 
I D I year ofl.oad SO on disk for 199.97 D This month's Load 80 disk for $21.4i 

D I year of Load 80 on cassene for S99.9i D This month's Load 80 cassette for 11 .47 

D Check/MO D MC D VISA D AE 

Card# Exp. Date 

Signature 

I/III spreadsheet with all the capabili· Name 

lies offered on more expensive com· 
Addressmercia) products. 

City State Zip
Easydata 

Prices include Po'L'S" and h:1111llinl} foreign ai1111Jil, plea!<:idd Sl .!!O per ilem or $25.00 pcr subscrip1ion. li · funds dr.'"11 on t:S bank> onl)". 

. . . a 200·record daLa base manager 
for fast infonnation from your Load 80 • 80 Pine Street •Peterborough, NH 03458 
Model l/lll/4. '---------------------- --------- 

c 
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UTILITY b y Craig Chaiken 

Macro Economics 

Commando builds macros that let you set program 


parameters with a single corr1mand and customize DOS commands. 


N obody wants to do m ore work than 
they have lo. and r.omputer users are 

no cxcepliu11 . When i t comes to executing 
program s and omnrnnd sequences. com
puteri ts- 110 matter how good thei r typing 
ski lls and m emories-arc always looking to 
save keystrokes. That·s why software m an
u fac tu r rs put so much emphasis on ma
c ros. scq11ences of commands you can 
execu te wi th just a single command. 

T HSDOS 1.3. of r.our . provides a m a· 
era or sor ts. t he Build command. But I 
want d som ethin g more spec i fic to m y 
needs. so I wrote Commando. an Assem 
bly -language program that cr e;oi tes c us
tomi zed macros (see the Program Lisling). 
With Commando. you can set up a single 
command to invoke com pl ·x program pa· 
rameters: you can also renam e or abbre
via te DOS comman ds. 

Although d es igned for u se wi t h TRS
DOS 1.3, Comm ando shou ld work with 
DOSes that support standard TRSDOS 
calls (you may have lo make some minor 
m odifir.;it ion . ho w ever ). Exercise car e 
when typing in line 400-for the program 
to opcra l properly . the operand fi eld 
m ust contain an apostrophe. 63 spaces. 
and a final apostroplw. 

The Formul a 
Aft r:r assembling Commando, execute 

It by typing in the (ii name. The program 
prompts you lo 11ao1e the cusLOmize d 
com m and you w ant to create ( .. l::ntcr log
ica l nam e:" '): you can ' t use a TRSDOS I .3 
library command n am e. though . Com 
mando then as k s you lo provide th e 
TRSDOS commands necessary lO accom 
plish th e tasl> of interest. 

When you' re doue. you can invoke the 
ma ro by typing in the name you assigned 
il al TRSDOS Rt:mly. a nd Commando wlll 
au tomatica lly execute the commands yo11 
specified . 

Isol 

System Requirements 

Mode l III 
TRSDOS 1.3 

A s sembly language 

Editor/assemble r 


Program Listing. Commando. 

00010 ; •• COMMANDO by Craig Chaik ~n 
EE00 00020 START EQU 0E.E00H 
0040 00030 INPUT EQU 0040H 
0218 000 40 PRIN1' cQU 021BH 
01C9 00050 CLS EQU 01C911 
004 0 00060 LINE EQU 64 

00070 
EE 00 00080 ORG START 
EEOO CDC901 00090 Cl\LL CLS 
EE03 2139EE 00100 LD HL , MESSl ; G.ET LOGICAL NAMc 
EE06 CD1B02 00110 CALL PRINT 
EE09 2164EE 00120 LO HL,LOGNAflE 
EEO C 0640 00130 LO B,LINE 
EEO F. CD4000 00140 Cl\LL INP UT 
EEll 214DEE 00150 LO HL,MESS2 ;GET Dt:FINITION 
EE14 CDlll02 00160 CA!.L PRINT 
EE17 2118EF 00170 LO HL , COMMJ\ND 
EElA 0640 00180 LO B, LINE 
EElC CD4000 00190 CALL INPUT 
EElF 2164EE 00 200 LD HL , LOGNAM E ; REPAI R BUFFER 
EE22 0640 00 210 LO B,64 
EE24 23 0022 0 LOOP INC HL 
EE25 71:: 00230 LO A, (BL) 
EE26 FE0 3 00240 CP 3 
EE28 oe 00250 RET c 
EE29 FE0D 00260 CP 13 
EE2B 28 03 00270 JR Z, DONE 
t:t:2D 10F5 00280 DJNZ LOOP 
EE2F C9 00290 RET 

00300 
EE30 3620 00310 DONE LO (BL) , 32 

00320 I 
EE32 215F EE 00330 LD HL,MESS3 ; DUMP FIL E 
EE35 CD9942 00 340 CALL 429 9H 
EE38 C9 00 35 0 

00360 
RE1' 

ti. 
EE39 45 00370 hESSl DEFM ' Enter Logical Name:',03 

6E 7 4 65 72 20 4C 6F 67 
69 63 61 6C 20 4E 61 6D 
65 3A 03 

EF;4D 45 00380 MESS 2 DEFM ' Enter Defini t ion : ',03 
6E 74 65 72 20 44 65 66 
69 6E 69 74 69 6F GE 3A 
03 

EE5F 44 00390 MESS) DEFM 'DUMP ' 
55 40 50 20 

EE6 4 20 00400 LOGN/\M E DEFM 
20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 
20 20 20 20 20 20 20 20 
20 20 20 20 20 20 

EEA 3 28 00410 PARAM DEFM '(START=0Er00,TRA=0EF00,END• 0EF60) ', 13 
53 54 41 52 5 4 3D 30 45 
46 30 30 2C 54 52 41 30 
30 45 46 30 30 2C 45 4E 
44 30 30 45 46 36 30 29 
00 

00420 
00430 ORG 0EF0011 ; FILE TO BF, DUMPED 
00440 

EF 00 111 8Ef' 00450 LO DF. , COM11A NO 1FIND END OF CO MMJ\ND 
EF 03 11\ 00460 LOOPl LD A, (DE) 
EF 04 FE0D 00470 CP 13 
E~'06 2803 00480 JR Z,ELOOP 
EF08 13 00490 INC DE 
EF09 1 8F 8 00500 JR LOO Pl 

00510 
EF0B 0640 0Jl52 0 ELOOP LO D,LINE I MOVE PARAME'J'ERS TO 
EF 0D 28 00530 DEC HL 
EF0E 3620 00540 LO (liL ) , 32 
EF10 EOB0 00550 LDIR ; END OF COMMAND BUFFER 

00560 I 
EF12 2118EF 00570 LO HL,COMMAND 
EF15 CD9942 00 580 CALL 4299H rEXECUTE COMMAND AT UL 

00590 
0040 00600 COM MAND DEFS LINE 

00610 
EE00 006 20 END STAAT 

End 
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TODAY! 

Ci rc le 440 on Reader Service card. 

Macro Specific 
Some progra ms require tha t you se t up 

parameters before yo u can run th e m . FOB PEBFOBMANCE YOlJ WILL 
Imagine that for your favorite Basic pro
gram. called Favorite/B/\S. you have to se t WANT TllMORROW. • • •the m emory s ize a nd lilt: number of fil es 
before program execution. Each time you 
ru n Favorite. you haw: i.n type in : 

BASJC - M :60000 - F:2V l'AVOHITE/HAS 

Ins tead of e ntering a nd rem emberin g 
this seque nce. you could write a macro 
that inc ludes these pa rameters. like : 

COMMANDO 

FAVORITE 

BASIC - M:60000 - F:2V FAVORJTEIBAS 


Thereafter. you can execute Favorite by 
s imply ty ping in its file name. Com m ando 
will autom atically set Bas ic"s m emory size 
to 60000 and allocate two files of variable 
record length. 

Commando has other advantages. Un
like a Build file. a Commando fik accepts 
a dditional parameters at run lime. With 
the sequence below. you ca n exec11te a ny 
Basic progra m with the stated m emory 
s ize and file-a llocation needs by typing in Po1Der. • • Menu driven load/store; t ransfer f iles 
RU FILE NAME at TRSDOS Ready: or total memory to disk. 

CP/M Operating System - popular packCOMMANDO 
RUN ages sueh as Wordstar and Supercalc 
BASIC - M:60000 - F:2V 

can be used. 
Change of Command T/Maker Option: W0rd pr©cessor, spread

Co mm a ndo a lso le ts yo u alter sheet , data base manager, spe l ling 
TRSDOS" command lauguage. If. for ex checker ($200). 
a m pl . you're a CP/M user who has to do 3 112'' diskettes - 360 K; files up to 348K 
som e work on lh e Mo<iel Ill . you can avoid each. co nfu s ion by re nam ing TRSDOS co m

32K RAM continguous with your portma nds in CP/M. You fo llow the same pro
cedu r e u sed in es tablishing program able RAM. 
parameters . Call up Commando: lhen se t 
Lhc logica l na m e a nd its definition . Cl*n,,enie11ce. • • Portable, lightweight, attaches/detaches 

For example . to change TRSOO~'s I~ il l 
easily. Fragile c0n nectors protected.comma nd to ERA-its CP/M counte r

part- type in: Rechargeable battery. 

Display 40 x 8 window in 80 x 24; 60 x 8
COMMANDO 
Rom option.ER/I 

l\!LL 

Shortening commands. thereby reduc The cost of a PICDISC System rep
ing keystrokes. is equally easy. Abbrevi resents substantial savings over Romating the directory pri u t command. DIR 

based systems. You'll have much greater (PRTI . to DP is a ma tte r of specifying DP 
as the logical na m e a nd DIR(PRT) as the potential for a smaller investment. Call 
definiti on .• us today, we'll ser:1d ou ~ price com 

parison charts. 
Wrile lO Craig Chaiken al 32 Beverly 

Drive. Avon. CT 06001. 

NEW PHODIJCTS 
Related Articles Call us about date of release and price of our Second 

Risler. Keith E . " Extra-Strength DOS... Disk Drive and Video Interface. 
June 1985. p . 48. Instal l advanced LOOS 
5.X .X and TRSDOS 6.X.X options on your 

CALL FOR OURsystem disks. 
CATALOG AND LITERATUREWilson . Raymond . "Command Perfor. 1 -800-421 -6300 1-714-261-0503 

mance: · Jun e 1984. p . 62. Create and edit 
JOb con trol language (JCLJ files. Trademarks: WordStar-M icroPro: SuperCa lc· Sorclm; CP/ M· Dlg ltat Research: T/ Maker·T/Maker Co 

80 Micro. February 1986 • 67 



TUTORIAL by Robert L. Sm ilh and Dave Rowell 

Free the Tandy 14 (K) 

Get up to 14K extra in Model 1000 


RAM with these byte-liberating techniques . 


L oad Basic on a 128K Tandy 1000 and 
you'll find cramped quarters for cod

ing. After you load DOS and RAM-based 
OW-Basic, you"re left with a tad more than 
2 lK of free s pace (21.661 bytes). If you 've 
install e d DOS device drivers (e.g .. 
ANSI.SYS) or you've souped up drive ln
puUoutput in CONFIG .SYS, you're down 
a few more K. You can increase your free 
m emory allotment by up to 14K. however. 
by reducing the lOOO 's RAM require 
ments for video storage. 

Like the PCjr, the Ta ndy 1000 sets aside 
high RAM as a video workspace: it maps 
ou t the display right In RAM . (The IBM PC 
uses separate m emory on its video expan
sion board.) The amount of RAM used for 
video depends on the graphics mode; high
resolution color mode takes 32K. 40-col 
umn text mode only 2K. The default aJlot
m ent for video space is l6K. Ifyou're using 
only text mode In a program, you can free 
up unused video memory with Basie's 
Clear statement for more program storage. 

Clear. besides initializing the values of 
all variables and arrays. has s everaJ mem
ory al location functions, including setting 
the size of video m emory. There 's more 
involve d. however . Basic always uses 
video memory starting at the bottom. Be
fore libernllng video memory with Clear. 
you must first force Basic to store ils dis
play at a higher address. 

Basic divides video memory into pages 
when it reserves more memory than re 
quired by a given screen mode. You call 
move the display to a higher page with Ba
sic 's S creen statement. The 80-column 
tex t mode, for example. requires only 4K, 
so you have room for four pages in the de
fault 16K video area. 

The trick. th en . is lo set the display to 
the highest page in memory with Screen 
(-fetlrth-page-in--BO-co:tumrr mune;erghrn 
page in 40-column model. then free up the 
lower pages with Clear. You gain 12K of 
usable RAM in 80-column mode and 141< 
in 40-column mode. 

System Requirements 

Tandy 1000 
128K RAM 

Programmed Memory 
Program Listings 1 and 2 show the ac

tual Hnes you use in your programs to gain 
extra memory in 40- and 80-column 
modes. When flI'St loaded, Basic comes up 
in 80-column text mode with 16K cleared 
for graphics. so the first few program lines 
are redundant in most situations. Video 
memory size is the last parameter in the 
Clear command; the three commas hold 
places for the other Clt:ar parameters 
which. if not specified, remain unchanged . 

The first four parameters for the Screen 
statement represent video mode (zero 
equals text), burst [l means "color on"), 
active video page (zero is the first page). 
and display video page. The active page Is 

the one Basie 's Print and graphics com
mands cuITently write to, and the display 
page Is the one Basic actually displays. For 
our purposes , the active and the display 
page are always the same. [They don't have 
to be the same. which has interesting pos
sibilities, but the first version of 1000 Basic 
Is buggy with paging.) 

After line 120 sets the text width (40 or 
80columns), theScrcencommandswitches 
the display to t he last page , highest in 
memory (line 130). Page numbering starts 
at zero. Now you can regain video memory 
wiU1 a Clear command (line 140). Lines 
135 and 145 are for demonstration pur

poses and you s hould remove them. The 
FRE(OJ command returns the a mount of 
free RAM before and then after you use 
this techn ique. 

The s equence of the three Basic s tate
m ents in the Listings is important. You 
can't swit c h to a inore demanding screen 
mode if you haven't allotted eno11gh video 
RAM with Clear. F'or example . you can't 
go directly from 40- to 80-column mode 
after reducing video m emory to the mini· 
mum 21C To switch back to 80-column 
mode you must use the full procedure out
lined in Listing 2 . Before using Width 80. 
you shou ld restore 16K of virko space 
wi th C lear and page zero with Screen . 
Then you e<1.n switch tu the fourth 80-col· 
umn video page (page 3) and free up m em 
ory again wi th Clear. 

A few final notes: This t~chnique works 
only on a 128K 1000. On a larger 1000. 
you should have the maximum GOKwork
space for your Basic programs (unless 
you've loaded m emory-resident programs 
before ru nning Basic) . Alsu. all graphics 
modes use a t least l 6K. and you can 'l gain 
anything in these modes .• 

You can reach Robert L . Smith at 601 
S . W. 36lli St.. Lee ·s Summit. MO 64063. 
You can reach Dave Rouiell c/u 80 Micro. 
80 Pine St. . Peterborough. NH 03458. 

Program Listing 1. Clears an extra 141( in 40-colum n text m ode. Delete Un P..'i 
135 and 145 when you use this listing within a program. 

19 1 Technique by Hobert L. Smith t o 
20 ' free up v ideo memo ry on 1 2YK Ta.ndy lo oa , 
30 ' 80-Column text mode releases: 12K . 

40 ' 

HHJ CLEAR , , 1 16384 

1.10 SCRE: EN 0,1,0,0 
J 2 0 WIDTH iHJ 
13D SCH ~: i'-m u·, 1 ,3, 3 
135 .eRDl'I' "'Memory available befo r e c l ear: "; 
140 CLEAR , , , 4096 
~PRINT · M.~mory~i labJe after ~llc~ ; 

f'RE(0) 


£.B..&JOl_ - - - - - - ·- - 

Program Listing 2 . Clears an extra l 2K in BU-column text mode. Delete lines 
1.35 and 145 w hen you use this listing within a prog ram. 

10 ' Smith's techniQue f o r 86-coJ umn 
20 1 mode releoses 1 2K ur video RAl-1. 
30 ' 
I UD CLEAR , , , 1638 4 
ll U SC.PEEN IJ,l,0,0 
120 WIDTH BO 
130 SCREEIJ 0 , l, 3 , 3 

135 .l'fHtrf "Memory av.3illlble befo re c J ee. t: 

140 CLEAR , , , 40 96 

145 PRINT "H~mory available after cleo r; 


'"• FRE(0 ) 

" • f RE( O) 
end 
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Circ le 455 on Reader Service card. 

The Best Money Can Buy I I I 

Model 1000 Multifunction Boards 
TanPak 'u 

The TanPak tM expansion board has been designed to allow 
expansion beyond the scope of the standard Model 1000. Seven 
of the most needed functions/fee•ures 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, OMA, Printer 
Spooler, Memory Disk, and an Expansion System. 
TanPak 'M OK . . .. ..... . . ..... . . . .... . . .. . ....... $329. 

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

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

8087 Board for the Tandy 1000 .. . .. .. ... .. .... .. . $249. 
8087 Upgrade for the Tandy 1000A .. . .. .. . . . .. .. . . $119. 

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 resul t 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 uni ts include an interface card , case, power supply, and 
hard drive unit. All units require a memory board with OMA 
compatible with the Tandy 1000. 

Features Include : 
• 	 All sizes rated after formatt ing. 
• 	 One Secondary may be added. 
• 	 Error checking and correcting controller. 
• 	 Software drivers included. 
• 	 Built in power up diagnostics. 
• 	 Gold connectors used throughout. 
• 	 1 year warranty. 
• 	 Boots directly from Hard Drive. 
• 	 Uses Tandy 1000 MS DOS. 

1O Meg Internal .. • .• S549. External .•.. • .•.....• S699. 
20 Meg Internal . ... . . $749. External .. ... .... . .. $899. 
42 Meg Internal .•.•• S1349. External •• ..••••.•. $1496. 
10 Meg Internal for use with 2 disk drives . . .. . . . .. . $569. 
20 Meg Internal for use with 2 disk drives •..•• • . . .. $769. 

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.) 

Hard Drive Subsystem Features: 
• 	 All drive rated after formatt ing. 
• 	 Your choice of DOSPLUS, LOOS. or TRSDOS 6.X Drivers 

included. 
• 	 May be used with NEWDOS 80/Version 2.5 
• 	 Up to two secondary drives may be added. 
• 	 Error checking and correcting controller. 
• 	 Buffered seek drives for improved access time. 
• 	 Built in power up diagnostics 
• 	 Plated media for long disk life. 
• 	 Heavy duty power supply. 
• 	 Gold connectors used. 
• 	 1 year warranty. 

Model 3 / 4 RS232 Kit . . . .... . ... . ....•.. . . .... . .. . S69. 
Model 3 / 4 Disk Controller Board . . ... . . . ... .. ..... . S99. 

HARD DRIVE SPECIALIST 

1-713-480-6000 
Order Line 1-800-231-6671 
16208 Hickory Knoll 
Houston, Texas n059 

Ordering Information : 
Use our WATS line to place your order via Visa. MasterCard . or Wire Transler. Or 
mall your payment directly to us. Any non- cer11tled funds will be held until proper 
cloaranco is made. COD orders ere accepted 0 5 well as purchase orders lrom 
governmenl agencies. Most Items nre shlppod oll the shell with the exception or hard 
drive products that aro custom built. UPS ground la our standard moons of shipping 
unless otherwise specified. Shipping cosls are uvallable upon reques1. 



PROJECT 80 I by Roger c . Alf0rd 

Making All the Piece Fit 


I have presented U1ree printer projects 
over the last two years: a parallel 

printer buffer (September and October 
1984. pp. 102 and 146, respectively); .a 
two-computer. single-printer electronic 
switch (October 1985. p. 82): andaslngle
computer. two-printer electronic switch 
(November 1985, p. 88) . The next two 
proj ects are also printer-related . This 
month's is a serial-to-parallel converter 
(see the Photo); next month, I'll describe a 
parallel-to-seria l converter. 

Overview 
Figure I shows the block diagram of 

I he scriaJ.to·parallel converter. For this 
·011vcrter to work. lhe computer must 

COMPUTE'R 
WITH RS·232C 
PRINTER PORT 

08 - 252 
RS · 232C 1;QNNECTOR 

RS· 2 32C 
DRIVERS/ RECEIVERS 

8250 
U/\RT 

8748 
MICROCOMPUTER 

BUFFERS 

34 · PIN HEADER CONNECTOR 
FOR CENTRONICS PARALLEL 
PR INTER INTERF/\ CE 

PRINTER WITH 
CENTRONICS PARALLEL 
PRINTE R INTERFACE 

Figure I . B lock diagram ofserial
lo-parallel converter board. 

Photo. Serial-to-parallel converter . 

recognize the board as a printer' s RS
232C inte rface, and Lhe printer must 
identify the board as a computer's Cen
lronics para llel printer port. 

The most obvious application of this 
project is to a llow use of a parallel printe r 
with a computer that has only an RS
232C port. But you can also run two par
a llel printers simultaneously on the 
same computer. connecting one printer 
to your computer's parallel printe r port 
and th e oth er to its RS-232C port 
through the serial-to-paralle l converter. 

A paralle l printe r Interface usually 
lim its the dist a nce of the printer from 
the computer to about six feet. although 
you can extend it up to 10 fee t. But you 
might find it difficult lo concentrate with 
a printer rattling away c lose to your 
computer. especia lly if you use a pl'inter 
buffer to run the printer while you use 
the computer. 

The serial-to-paralle l converter le ts 
you locate your printer away from your 
computer. You can do this by using e i
ther an RS-232C port on your computer 
as the printer porl or your computer' 
parallel printer interface in conj unction 
with next month 's parallel-lo-serial con
verter [see Figs. 2 a and b) . While the RS
232C standard spec ifks a 50-foot dis
tance limit. you can generally easily ex
tend U1is to I 00 feet or more. 

Another poss ibility uses seve ra l 
printe r-r elat d projects presenLed here. 
and appears in Fig. 3. l do most or my 
work on my Model 4P (computer 2 in 
Fig. 3). which connects to my printer 
through my prin ter buffer. My Model I. 
however. is a t a different location in m y 
computer room . a nd is too far away to 
send informa tion to the printer from Its 
paralle l pott. The arra ngem ent shown in 
Fig. 3 le ts me use either computer with 
my print.er. even though one computer 
is at a differen t location In the room . 
Also. since the printer buffe r is a t lhe 
output of the electronic switch. it stores 
characters regardless ofwhich computer 
seuds information . This set-up uses a ll 
of m y printer-related projects except Lhe 
two-printer s witch . 

About Interface 
This projec t uses two s tandard inter· 

faces, one a n officia l standard (the RS

1aol 

System Requirements 

Model s I, Ill, 4, and 1000 

Assembly language 


8 7 48 Assembler 


70 • 80 Micro, February 1986 

http:print.er


P.O. Box 32027 
Redbird Airport, Hangar #8 
Dallas, TX 75232 
214 339-51 04 

Circle 424 on Reader Service card. 

THE STATE OF THE ART 
The C.ITOH 3500 is fully IBMfTandy 1000-1200-2000 compatible and 
FAST. Using bidirectional , logic-seeking printing across a full width of 
13.2 inches, th is 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 realiLed by operator and 
computer alterable functions, allowing the printer to be tailored to almost any 350 CPS only $1695 application . 


We could rave on and on about this fantastic printer but the proof is using this (Please Specify Serial or Parallel)

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. (Shipping Included) 


ORDER TODAY 
CALL TOLL FREE 800-527-034 7 /800-442-1310 

Low Profile Design 

DIGITAL PRODUCTS ONE YEAR WARRANTY 


ProWrlter™Jr. Near letter quality 
and 105 CPS for data processing. 
Compatible with all popular PCs. 
Built-in stand , easy front paper 
loading. The low cost answer for$229 (Add $10 S & H) professional performance. 

List $299 
StarWrlter'u Y-10, F-10 40155. 
Daisy wheels with speeds rang
ing from 22 to 58 CPS for the Mliil 
sharpest in letter quality printing. 
13.5 and 15-inch carriage widths. 

Switch-selectable pitches 10,12, 

and 15. Compatible with all pop As Low As $899 

ular word processing software. (Add $15 S & HJ 


F10-40 15 " wide 40cps Diablo/Qume printwheels .. .. $899 
F10-55 Fastest DW printer at 58cps 15 " wide ... $999 
F10 Bi-Directional Tractor . . . . . . . . . ....... $199 
F10 Mechanical sheet feeder . . . . . . . . . ..... . $299 

ProWri ter"' 85 t OS/1550S +1· '· 	 NLQ Series Dot Matrix Printers. 
Near letter quality. 180/120 CPS 
wi!._h th roughput speeds of up 
11 0 LPM for far faster text and 
grap hi cs than competitors . 

As Low As $299 	 Models specifically designed to 
provide the finest performance 

(Add $12 S & HJ and llexibility with IBM" and Ap
pleZ/Macintosh® microcomputers. 

8510 BPI IBM Graphics. 120cps 10 " friction/tractor . . .. $299 
8510 SEP IBM Graphi~s. NLQ and faster at 180cps .. .$399 
851 o CEP IBM Graphics, 180cps plus 7 colors . . $499 
1550 EP 15 " wide 120cps friction/tractor included ..........$499 
1550 BCD Like above but RS232 interlace SPECIAL. ... $299 
1550 SEP 15 " IBM Graphics NLQ and a fast 180cps .. . .$599 

ProWrlter™ 24LQ. The Ultimate 

Printer. 24-pin dot matrix printer. 
 F!Ill
6 printers in 1 for all professional 
printing needs. 200 CPS for 
data, 133 CPS memo quality, 67 
CPS letter quality. Selectable $ 99 (Add $15 S & H) 
type styles. Up to 7-color graph

ics at 360 x 360 DPI. 
 Lisi $1299 

Copyright 1985 Montezuma Micro. All Rights Reserved. Prices and specifications subject to change without notice. 
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( al REMOTE PRINTER FOR COMPUTER USING RS -232C PORT 

COMPUTER 

r, o It• 

SERIAL 
TO 
PA RALLEL 
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PARALLEL 
INTERFACE 

6 II . MA X. 

PR INTER 
WITH 
PARALLEL 
INTERFACE 

(bl REM OTE PRINTER FOR COMPUTER USING PARALLEL PRINTER PORT 

CO MPUTER 

P:. Rt·LL (L PAR :.LL CL 

DR INTER l"TEAf ACE 
l~ITERf"AC. [ 

PORT 6 II. MA;( , 

rARA LLE L 
TO 

RS· 232(SERIAL 
CONVERTER ,L--~ 

501 1. 

SERIAL 
TO 
PARALLEL 

PAR ALLEL 
INH RfACE 

PRINTER 
WITH 
PARA LLEL 
IN l ERFACECO NVERTER 

6 f l, M l\)( , 

Pigure 2 . aJ Usin.g your computer 's RS-232C port as a printer port. b) Using 
your computer's parallel printer interface with a.parallel-to-serial converter 
(present ed next month). 

The 8 7 48 S ingle-Chip 
Microcom puter 

The 8748 s ingle-chip microcomputer 
is a nifty 40-pin d e vice with 11< of 
EPROM, 64 bytes of RAM. one coun lerf 
tim e r. 24 g e n eral-purpose lfO lines. 
three additional special input lines. a n 
on-chip crystal oscillator. and interrupt 
control circu itry. Wh il e its instruction 
set a nd architecture are limited. the chip 
is certainly Rdeq uate for small control 
projects. A block diagram oflhe 8748 ap
pears in Fig. 5. A further discussion of 
the 8748 m icrocomputer appears in t.he 
.July 1985 Projec t 80 (p. 84). 

Building th e Serial-to
Parallel Con verter Board 

The schematic diagram of the serial
to-parallel con verte r· appears in Fig. 6. 
with the parts list in Table 1. You will 
need two 40-pin soc kets . two 20-p in 
sockets . and four 14-pin sockets (plus a n 
8-pin socket if you socket the OJP [dual 
in-line packa ge] switch) . If you use com
ponent carrie rs for res is tors. diodes. and 
small capacitors. you a lso need two ad
ditional 14- or 16-pin socke ts. For power. 
you need a + 5-vult (al 400 mi lli arnps) 
supply and :!: 12V to :!: 15V (at 100 mtl
liamps) supply. 

The board layout appears in Fig. 7 . 
Nute U1at the connector for the Ccntron
ics parallel printer interface is a 34-pin 
male header connector. not lhe s tandard 
36-pin Centronics connector. I designed 
the header ronnector for a ribbon cable. 
which has a 34-pin female socke t con
nector on one nd that mates with the 
header am! a m a le Centroni s connector 

UJMPUTER '# I P~RALLEl PARALLEL
NITH ltl TER FACE TOPAR t.LLEL SERIALPR INTER b II. MAX . 

CONV ERTERINTERFACE 

RS · 23ZC 
TO 
PARALLEL~t---
CONVERTER 50 II , • 

6 I 1 MA · lPARALLEL' )( , INTERFACE 

MA P•RALLELl6 II . X. INTERFACE 

Pi_qure 3. Possi/.Jle computer-to-printer connections using various Prqfect 80 
hardware cleuiccs. 

PARALLE L PRINTER 
WITH

PRINTER PARALLELBUFFER INTE RFACE 

on th e other. You s hould note the posi
tion of pin l of th e lteade1- connec tor. To 
avoid confusion. I've provided the pin 
numbering of the header connector in 
Fig. 8. The cable assembly appear · in 
Fig. 9. and is the same cable I used pre
viously in both p rinte r switch projec ts a 
well as the prin ter buffer. 

Build ing the board is st.raightforward. 
Pay careful a tt ntion to the DB-255 pin 
numbers. which hou ld be marked on 
the connector. Power and ground con
necliuns fo r the chips appear in the sche
matic (see Fig. 6 ). 

A note concerning the DIP switch is in 
order. The swi tch numbers appear on 
the schem a tic . As indicated in Fig. 7. the 
left-most s witc h Is switch 1. a nd t h e 
right-most is switch 4. If you wire the 
DIP switch prope rly . the rig ht three 
switches will se l ct the baud rate. with 
the right-most switch being the low-or
der baud rate select switch. 

Handshaking 
The DB- 2 5S RS-232C connector is 

wired as a DTE (data termina l equip· 

2:12C). lh other a de facto s tandard (the 
C<·ntronics parall e l printer interface). 
The- RS-232C is a n ELA [J::;lectronics In
cl us t rles Assoc.) standard . The actua l 
s tandard specification is available from 
the ELA. 

Since l described the RS-232C serial 
and Cenlronics parallel interfaces in pre
vious columns. I won't repeat the infor
mation here . 

The 8250 UART 
The 8250 asynchronous communica

lions element. commonly referred to as 
a universa l asynchronou s receive r/ 
transmitte r (UART). handles lhe serial 
inpuUoutput (110) interface on the serial
to-parallel converter. 

The 8250 UAKT is a 40-pin chip with 
a single serial cha nnel. crystal oscilla
tor. baud rate generator. and Interrupt 
generator. 

A block diagram of the 8250 UART ap
pears in Fig. 4. and you can find a furth er 
description in the July 1985 Project 80 
(p. 84). 

SER IAL 
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ment) device. th e same as m y printe r (an 
Okidata Microlin 92) . Since most r.om
pulers also have DTE-configured RS
232C ports . yo u will probably need a 
null mod m cable be lw t:e n th e co m
pute r a nd U1c serial-lo-parallel convert.er 
(see fig . 10). 

In o rder to unders tand how a ll these 
pieces communicate with one another. a 
brief discussion ofserial communication 
ha ndshriking is in order. 

Handshaking is a way to control infor
mation trans ferred among two or more 
systems. Ma n y systems can 't receive 
and process incoming information as 
rapidly as o ther systems can transmit it. 
For ins ta nce. a compute r ca n usually 
se nd characters lo a printer much faster 
tha n the printe r can process them . The 
recei ving system n eed to indicate lo lht: 
sending system when it is 01-< to send 
information a nd when it is not. This ls 
ca lled hands ha king. 

Generally . serial communica tion uses 
two ty pes of ha ndshaking. hardware and 
software. Ha rdware handsha king uses 
dedica ted lines on the communicatio11s 
interface {the RS·232C port in this case). 
whil e software h a ndsha kin g Involves 
se nding s pecial chara ters lo slop and 
s ta rt c haracter tra nsmissions. 

The RS 232C s ta ndard s pecifics that 
you use several lint:s fo.r handshaking. 
The most commonly used arc RTS/ (re
quest to send). CTS/ (clear lo send). DTR/ 
(data terminal ready) . and DSR/ (data se t 
ready) lines. These signals work in pairs 
(RTS/-CTS/ and DTR/·DSR/). so that on 
any given interface connector. one oft.he 
signals in each pair acts as an output 
while Ule oilier s erves as an input. 

Sf'ria l communications provide sev
eral software handshaking me thods. the 
most prevalenl of which is XON/XOFF 
(transmission on/tra ns mission off). This 
method uses two ASCII drnrri cte1·s des
ignated for XO a nd XOFF use. Th AS
CII D ' I ha ractc r (llH or contro l-Ql 
rcpre cnts the XON spec ifier. while th e 
ASCll PC3 c harac ter {13H or control-SJ 
proviclC's the XOFF c haracte r. Wh e n 
D 3 goes to the transmitting system . the 
lransmitting system responds by stop· 
ping its data transmission. It then re
sumes dala tra nsmission on receiving a 
DC! characler. 

Transmitting systems can't a lways re· 
sponcl immed ia tely lo a change in hand
sha king s tatus. This is import..•nt when 
telling the Lransrnilling system to stop 
sending characters. If the receiving sys 
tem has the a bility to buffer up to 100 
cha rac ters and wa its until It receives the 
JOOth charac te r before te lling Ule trans
mitting system to s lop seuding. the 
tra nsmitting system m ay not be able to 
respond unti l it sends two or U1ree more 
cha racters. It's illlporla 11 l fur the rece!v-

CRYSTAL BAUD RATE 
OSCILLATOR GENERATOR 

i ~ 
SET-UP AND RECEIVE SHIFT TRANSMIT 
CONFIGURATION AND BUFFER - HOLD 8 SHIFT 
REGISTERS REGISTERS REGISTERS 

1 
I 

INTERR UPT MODEM 
STATUS CONTROL 
REG ISTER S CONTROL {HANDSHAK ING) LOGIC CIRCUITRY 

I 
DATA BUS 

I INTERFACE I 

Figure 4. Block diagram of the 40-pin 8250 chip. 

ing system lo lc ll the transmitting sys· 
tern to stop transmitting whe n there is 
still room in the receiver's buffe r. 

Most microcomputers lha l have RS
232C ports support hardware handshak· 
ing. Systems tha t. have a n RS-232C in· 
terface without hardware handshaking 
a nd systems that use an int·e rfa.ce t hat 
doesn 't support hardware handshaking 
resort to softwa.re handshaking. such as 
the XON/XOFF ha nds haking protocol. 

The serial -lo-parallel converter board 
described this month supports l.Joth RS

232C hard ware ha11dshakin g and the 
XON/XOFf oftware handshaking pro· 
tocol. which is DIP-switc h selt:ctal.Jlt:. 

The cable between the serial-to-parallel 
converte r board a nd your r.nmputer is 
probably a n u ll modem cable. Ifyour com
puter has a DCE interlace (transmits on 
pin 3 aud receives on pin 2). you need a 
s traight-through cable. where lines I-7 
a nd 20 connrct to the corresponding pins 
on each DB-25 connector on the cable. 

You m ay not need a ll the lines . de
pending on your system 's hands ha king 

CRYS T..\L 
OSCIL LA 1(,) H G4 BYTES 

OF RAM 

1024 
BYT ES OF 
1:.P HOM PO R T 

110 

6-BIT AU S BU S 
IN If- H.FA CE 
110

Rii ----l 
W'R - ----! 

ALE----< 

INTERRUP i 
CONTROL 
CIRC UITR Y 

EX T ERNAL 
INTERRUPT 
IHPUT 

8 0 48 
M ICR OP ROC ESS OR 

(6 L INE S! 8 l tO LINE S 

PO RT 2 
110 
( 8 LI NE SJ 0 110 LIN( ' 

Figure 5. Blnr.k diagram of th e 40-p in 8748. 

80 Micro, February 1986 • 73 




PROJECT SO 


~-'_:; ,.(~ ICllt Pll•Out0~ Tt.O L( 

UL ~lt.t :i==l==t:==1==:j 
874R ?O <O 

"14 L5t'45 
+--!---+--!---<.. 

·-;:-- '---!--

•O•r 
-) ' f=---------"-t" IHI 

j_ Cll"!OU. L Pl~ H 

'" "'~---------'"1 ~ ,.: ...!....__ .. , 13 

Pl.. ) I lit) YIO~L_ •·--- -"'""--" ""Fl ')j' T'OMtt' > """ 	
11

" 	 •O 10 I! I•> "•I f'°''------~··~>. 
,.,l ,.. ',.~ •-' !""~-----~··~· ' 

"'"'""' """______·__ ·~ :~ ,,,,. 	 -·' 
(ONt:.e , 11 o r 1.i\.. s1 c 1 ''° 11 	 "~-----~~ 1••O F "' 
OC~ CT BIJTTOlol j I Vt 1,, u ,, :. a 6 I • Jil:ti 

~ :L : :J"1..r L-- -- ____ __J .,.~ 

~-------------- " '" ' ii .,. 

IU UJI 

-~,.," m 

' 
1•L$14~ 	

NOUS 
t 	 ALL lt 0

\ MA!to([0 .,.,, .. A:I A~lltrm:;. \ • 1 
SHOUL D HAVL A Ul.,t PttouPLINC.~,, ,.b ,.,,,"L. ,, ...~....· CA P4 CI T O ~ Pt :.t:rn en..·ccN lt1EIFI.. ro wrA AIJO CilOOUO PtNS 

· ~ 01 2 "' LL l:l(S1STOQS .:.i;rr 1/4 .NATT f ::O 'ir.I "'.''' ( 'e.i ~tM"'l o• 
11 "•• .... •• 06 


~ 1 ~o1n" 1 11u ::: p.~ ., 
•: "" 
,, o ~I) ' nfl. • .,~ ~ ., ..COlltl(ClO<>(Jll } .. . o• > ' '" e ~ •• 4. 

1I r- - -- - . -;;.0.1 Dl .. ~ IU 4)) ·~ 0 1 

IU > ''el Al 
4 

OtJll,, >'-------'-'''<' sour DI ~ II 11 f-''-+·..-+-~"'J g111.1 


I ~~ l 

~ I 

"'::~; " ,, 
IVS.'I' ZITl ,.. 

~o~~ ! IL _________ __ ..J 

----'i_,<l_{>_- ~ - --;40~1 
_ , -

; • ~er'~

~---~:~"<l 

-
(/' 

;
 

I IL _ ___ ____ ...J 

47d'l 

~Iii 

• •1 v TO li0 41ltl ~ CSl 


I I. $ \lo' ITCwOtl'>'°'""" ~ ~ 
.J.5 """ OISlll 

~ 

SIU US•

\ ' I 

Figure 6. Schem atic of the sertal -to-pura llel con uerter bnard. 

POWER BUFFER r COMM. 

CONNEC I ER •Low L_E_~~ ERROR LEOOR~----------o_v______ o_ ~~ CABLE ASSEMBLY FOR JI ANO J2 

OB· 255 
CON NE CTO R 

PIN I J G 

COMPONENT CO MPONENT 
CARR IER CAR RIE R I 

• - 34·PIN 
MALE HEADER 
CON NECTOR1~a6·· 

8748 

8250 LJ 
 JA •PIN SO CKET 36 · PIN MALE
CONNECTOR CENTRONICS(HOLES FACING OOWN l CONNECTOR 

lllJCl 
(MALE OPENING FACING OOWNI 
PINS 18 S 36 NOT CQr>lNECTEO 

Figure 7. Layow of the serial -Lu-parallel con ver ter board. 
F igure 9 . Cable assembly fo r the 
con verter board . 
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Baud S2 S3 S4 

110 Off Off Off 
300 Off Off On 
600 Off On Off 

1,200 Off On On 
2.400 On Off OIT 
4,800 On Off On 
9.600 On On Off 

19.200 On On On 

(On = closed. Off = open) 

Table 2. DTP switch baud mte options. 

Quantity Description 

I 8748 Single-chip microcorn· 
puter 
8250 UART w/on-chip baud 
rate gener ator 
6.0 MHz Crystal 
74LS04 Hex inverler (LS TTL) 
IC 
74LS14 Hex Invcrler/Schmitt 
lriggcr (LS TTL) IC 
74LS245 Didirectional bus 
buffer (LS TTL) IC 
74LS244 Octal Lri-slale buffer 
(LS TTL) IC 
LM 1488 Quad RS-232C Driver 
IC 
LM 1489A Quad RS-232C Re
ceiver IC 
DB-25S/RA Righl angle D-sub· 
miniature connector 
34 pos. Cable header (w/w) 
4-pos. DIP swit ch (SPST) 
M om enlary contact SPST 
swilch (1J1i•liJ 

2 47 1d·/35 V E lectrolytic capaci
tors (PC mount) 

2 10,,F/16 V Tantalum capacitors 
3 . 1 1,F'/50 V Disc capacitors 
1 10 pF/500 V Disc capacitor 
2 22 pl-'/500 V Disc capacitors 
l 4 7 pF/50 V Disc capacitor 
I I N9 I 4 Small signal diode 
2 Red Light-emitting diodes 

I M uhm Resistor (Y.,watt) 
10 Kohm Resistor( ~ watt) 
1.5 Kohm Resistor ( Y,, watt. 
5%) 

3 4.7 Kohm Resistors (Y., wall) 
2 330 ohm Rcsislors (Y., watt) 
l 36-position Cenlronics-typt: 

ribbon cable connector (male) 
34-pnsif.ion Ribbon cable 
sock et conneclor 

6 feel 34-conductor Ribbon cable 

Parts Distributors 

Part Price 
Distributor Number (each) 

JE 8748 7.95 

JDR 8250 6 .95 

JDR 2.95 
JDR 74LS04 .24 

JDR 74LSl4 .59 

JDR 74LS245 1.49 

JDR 74LS244 1.29 

JDR LM l 488 .69 

JDR LMl480 .68 

JDR D025SR 4.42 

[)){ R230-ND 1.90 
RS 275-1304 1.49 
RS 275-1571 .80 

RS 272-1027 .69 

RS 272-1436 .69 
RS 272-135 .25 
DK P4000 .08 
DK P4004 .08 
RS 272-121 .20 
RS 276-1122 .10 
RS 276-041 .35 
DK .05 
RS 271 -1335 .08 
DK .05 

RS 271-1330 .08 
RS 271-1315 .08 
JE CEN36M 8.69 

DK R305-ND 2 .24 

DK R026-NDx 

Digi -Key Corp.. Highway 32 S .. P.O. Hox 677. Thief River Falls. MN 5670 l. 

800-346-5144 or 218-681-6674. 


JDR Microdcviccs. 1224 S. Bascom Ave.. San ,Jose. CA 95128. 800-538-5000 

or 408-995-5430 ouL5ide CA; 800-662-6279 inside CA. 


Radio Shack National Parts Division (RS) . 900 E. No1·thsicle Drive. Forl 

Worth . TX 76102. 817-870-5662. 


Table 1. !'arts list for serial-to-parallel converter. 

34 + + 33 

32 + + 3 1 

30 + + 29 

28 + + 27 

26 + + 25 

24 + + 23 

22 + + 21 

20 + + 19 

18 + + 17 

16 + + 15 

14 + + 13 

12 + + 11 

JO + + 9 

8 + + 7 

6 + + 5 

4 + + 3 

2 + + 

(Top view) 

Figure 8. Pin numbering fo r the 
conver te r board's 34-pi n Cen
tronics connector. 

requirements. The serial-lo-parallel con
verter transmits three RS-232C signals; 
the serial data output (pin 2) . RTS/ (pin 
4), and DTRJ (pin 20). Both RTS/ and 
DTR/ are handshaking lines toggled si
multaneously by the 8748 controller 
software. so you need use only one of the 
lwo lines. Since most printers use pin 20 
for handshaking (and/or pin 11 ). it is 
probably best to use pin 20 (DTRJ) as the 
handshaking line to your computer's 
RS-232C port. If your computer has the 
standard DT E i nterface (transmits on 
pin 2 and receives on pin 3). then pin 20 
from the serial- to-parall el converter 
should probably connect to pin 6 on 
your computer's RS-232C port. If your 
computer has a DCE port, however . con
nect pin 20 to p in 20 (straight through). 

If you aren' l using software handshak
ing. you don 'l have tu include Lhe serial 
data output lin (pin 2) rrom the serial 
lo-parallcl onvert.er in your cable. since 
its unly purpose ls for the software hand· 
shaking opli on . 

The DB-25S connector on the serial-Lu· 
parall I converter provides three RS-232C 
inpul lines:. e.rial data input (pin 3). CTS/ 
(pin 5), and DSR/ (pin 6). Since the 8748 
controller software never considers the in 
put handshaking lines (CTS/ and DSR/J. 
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these lines serve n o u sefu l purpose in 
th is system and m:cd not be connected . 
The seri a l d a t a Inpu t l ine. howev er. 
sencls c.haracter s from your compu lcr to 
the ser ial-to-parallel onverter. 

T h e m i n i mum (';.tb l t· co nfigu ration s 
appear i 11 Fig. I I a ancl b for a comput er 
with a DTE RS-232C por1 ancl a com 
pu ter wi Ih a OC.E RS·232 port. Be sure 
th e 013-25 connc(' IOr on th e computer 
en cl of lhr cri hlc mates with the 08-25 
co nn ector on your computer. I f y our 
compu ter u ses a co 111H·(' tor o th er t han a 
08-25 (su d1 as tll<' IUM PC-ty pc 9-pin I). 

su bm i n iatu re conn •et or). use the signal 
names to ronfig11 r<" .vrn 1r cable. In th e 
case or tile IBM PC. vou ca n use a stan 
dard DTE IBM· typl' HS-'.l;j'.lC cable (w i th 
a real OB-25 o rr tilt· 11u11-n11nputer end) 
a long wi th a nu ll modern adapter. 

T h e D IP switd1 011 lhl' l'unverter board 
selects both the sen al port baud rate and 
th e h andsha kin g m odt-. Switch e 2 - 4 
selec t the bau d rate . with swi tch 4 as t h e 
lmv-ordrr sw i tc h (st.:L' To bie 2). Switch l 
selec ts 1hc handshaking 111ode. A ri open 
sw i tch se lec ts h ardware handshaking. a 
c losed switch softwarl' I 1a llllsl iaking. Ac 
t ua lly. the board uses hardware han d
sh aking linC'S .-rgarrl l1·ss of the switch 
set ting. The swilC'h m erely determ ines if 
th e board also 11 s1·s XO /XOf'T soft.w are 

Ci rc le 46 on Reader ServicP. 1:i1uJ. 

Hypercross gets better and better! 
• TASSO . CP / M .l,4s.oos . coco FH• Tr•n•l•r. 

Now you can CROSS the barri er belween com puter3 1 Using HYPE RC ROSS you can COPY 
fil es between TRS-80 c1i sks ;m n 1t1o se hur11111a11y CP / M and IBM-PC type computers. tr you 
have access 10 more lhan on e kmd 01 computer. or you Me cha nging lo a new machine then 
you need HYPEACROSS lo !'3nolo< your lex! Ides. t!ASIC. FORTRAN PASCAL or C 
prourams. Vi scale l1les. oeneral ledqer and nccoun11ng lilc5. data bas.cs ond even bcnary file s. 
H YPE RC ROSS lets yniJ lorrnii l ii lten U•:::ak:::a anU c upy fil es on your own TRS-80 or MAX-80 
wi thout using cables 
Formeta 1upported: IBM PC Jnd P.AS -DOS compat ibles incl ude DOS 1.1. 2.x/3.0 s lnole a nd 
do uble sided and Tandy 2000 Cr' ! M from Aardvnrk lo Zerba, inc lud ing all popular TRS80 
C P I M torm;ns 
PRICES Inc . C11sk manual. S I H Wr! will m::\lr:h any J < lve111 s~ pri ce. 
Hypcrc ro~~ CoCo w ith TRS80-Color Compuler NEWl • $49.95 ppd 
Hyperc ro'' CP I M w ith 40 s1ngli:o 31dcd lorm.JI!; $49.95 ppd 
Hypercross PC t MS-DOS slan da rd fo rmat ' • ••• ••••• ••• $49.95 ppd 
Hypercross XT 12 0 wlltl 90 C P / M ;m tJ PC lui r11dts • • • • SpeciaP $93.95 ppd 
Hypcrcross XT 12.0-Plus Now w1lh ~UO· formars in c coco $139.95 ppd 
Upgrad e a l any time fo r pri ce d1f1 c rc n co plus $5 p lus old C1 1sk. 
Please spec ify TRS-80 Model r (need' doubler) . 111. 4 14P or MAX-80. 

HYPERZAP 3.2f Disk Magic! 
Do you want 10 back up you r pr ecious copy of Copyr ;\I .J nr SU Do you wa n I lo fi x or mod ify a 
disk - if 'o then you need HYPERZAPI On the marker tor :J years. HYPERZAP Is moreth.an jus1 
anulher d i::,k c opying progra m · 1t 1s the proqrem tor onillyz tng, cop ying, repai ring , c reatmg 
fl oppy Cits ks ot a ll k1nc1<> If works w 1ll 1TAS-80 for ma15 a5 well as many others such as CP/ M. 
PC, CoCo etc. Designed 10 nand1 e rn1 wed den s1ry se-c 1 nr ~ nn any 11ac k in any seQuenc e. Many 
features tor reading, wri t ing . cd1t1 ng track and sector data. Hyp• rzap is the tool th~l le ts you 
be in cha1ge. Make your own 1eff booting dl1k1. T<:ikc your own CMO hie and turn 11 into a 
d ual 00011 nn Mn<1 11111 11v disk Autopilot mode al l0 ws lea r n~. saves and repeats procedures. 
Disk comes with 1as c1na11ng e i~mpli:o s USP H yrPr 1;.ip iiS ii l ~ar ning tool - fi nd out how th ing s 
are done! 
HYPERZAP lor Model 113 / 4 od~AX · 80 (opcc ,fy l , • •••• • •• , • • $49.95 ppd 

Arranger II Disk Index System 
World"s finest Cl• sk cataloging sy <>TPm No w yuu L dll linU 1 ~1 a t file when you want it Arranger 
wi ll CATALOG. SORT and FINO up 10 11000 Il les rasr 1 Runs on ;my Model I. Ill or IV and 
au1omal1cally recogn1z e5 any DOS even doubl e sided 
Arranger ll - l1iyhly 1ecomme nd ed • • •• ••• • •• •••••• • •• $52.95 ppd 

New for 128K Model 4 users! 
TMDD Th• Memory Disk Drive Al low s New DO S-AO tJ<>Prs 10 use lhe ed1 a 64K memory bank 
as an 1n, 1ont ctcctronic d t!ik dr ,.,,.e Use 1t as you r system drivel Work s with Hypercross. no 
need for DOS in drive 0 
TMDO ThA MP.rnory Disk Ot1vc !or Mode l 414P wi th 128K ••• • ••• • • #31.96 ppd 
ZIPLOAD. a r• •I time saver ! le<111 n w1rri wa1 1111y for MOOELA 10 lo ad o r setting up DOS and 
MEM OISK? Now ZIPLOAO le ts you rnake yourseir a super fast load ing self booting disk for 
rapid load1n9ol DOS. Memor y d1:.k and ROM image Exam pl e: loads Model J OOS and ROM 
image in 1.4 sei.; a fl e1 1eset d elay Works wrl h Model 3 and 4 DOSs. 
ZlPLOAO g real for Moc1el 4 ;t nct 4P •••••••• • ••• • • • $31 .95 ppd 

HYPERSOFT 
PO Bo• 51155, Raleigh , NC 27609 


(919) 847-4779 6· 11 pm EST 

Ch e<.:k COO. Mastercard and Visa Accepted. 
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DB - 25 DB - 2 5 
,.---, ,.---, 

I I GND 

2 2 TX D 

3 3 RXD >< 
4 4 RTS 

5 5 CTS >< 
6 6 DSR 

7 7 GND/>(
2 0 2 0 DTR 

l__J l__) 

Fig u re 10 . Null m odem connection be tween the co n ver ier board a nd com 
p uter . 

Circ le 178 on Reader Service ca rd. 

TAX-PREP'"' '86 

takes the pain o ut of taxes 

Ava i lable for use with M u lt ip lan or Lotus 1-2-3 
Whether tax prepa ration is your busi ness or you do your 
uwn, TAX- PR EP'" '86 saves you money and time whi le 
giving you totally profession al returns. 

Look al these lealures: 

• Easy 10 use, menu d riven. 
• 22 I RS Schedules: 1 040. /\ 10 W, 21 06, 21 1 9, 221 0. 244 I ,3468 , 

3903,4562, '1684 , 4797 , 5695,6251 . 
• Automatically computes income averaging, deprecia tion and 

allern;i l ive min imum tax. 
• All lorms and schedules linked 
• Complete manua l. tu torial, full doc umentation lor eacll schedule. 
• Pr ints in error free IRS approvP.cl format. 
• Prinls on I RS 1040. 
• Used by prolessional preparers - includes c lient letter, I 040 

transparen t overlays. 
• Discoun ts on upd <ites. 
• Conlinuing software support. 

To order: speci ly your compu ter and Mulliplan or Lotus 1-2-3 ·· 

spreadsheet. Available for TRS-80 Model 4, 4P; II , 12, 16 

(TR SDOS); Tandy 1 000 , 1200, 2000; or CP/ M. 

TAX· PREPN '86 is $ 129.99 plus S3. s/ h. In PA. add6% sales lax. 


VISA' C 

29 Bala Avenue .. Dept E. Bala Cynwyd, PA 1900'1 
(2 15) 667-4064 

NEW! EZTax· PLAN PRON. Develop individual and corporate 
tax sl rategies for you or your clients. includes proposed tax law 
changes, fully adjustable, projec1s I O yea rs or more. Now 
available lo r Tandy 1000. 1200, 2000. $295 . 

SEND FOR FREE INFORMATION 

h andshak in g protoc.ol. Of course. a sys 
tem u si n g soft w are han dshaking m ay ig 
nore t.h e h ardw are h andsh akin g lines. 

T h e serial -to-paral lel conver ter u ses 
avai lable 8748 RAM to buffer incomin g 
charac ters. w h ich is important becau se 
of the tran sm i tting sy stem 's r espon se 

delay after a change in the handshaking 
state. 

The 8748 reserves 32 by tes to buffer 
incoming ch ;:i.racters. If the huffer fil ls to 
the point w h ere on ly 16 free bu ffer loca
lions rem ain. i t n egates t h e handshak 
ing lines (and sends X OFF. i f appropri

http:protoc.ol
http:approvP.cl
http:moreth.an
http:HS-'.l;j'.lC
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DB-25 DB -25 
,------, ,------, 
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DT E SE RI AL-TO- PARALLEL 
COMPUTER SIDE CONVERT ER SIDE 

DB- 25 DB-25 
,------, ,------, 
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DCE 

--1 1 
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20 
L__) 

SERIAL-TO-PARA LLEL 
COMPUTER SIDE CONVERTER SIDE 

Pigure J 1. a)Minimum cable configuration for a computer with a DTE RS-232C port. b) M inimum cable conflgu
ralion for a computer with a DCE RS-232C por t. · 

*COMPUTERS USING SOFT HANDSHAK ING SHOULD DROP THE HAN DSHAKE LI NE (PIN 201 AND ADD OTHER DATA L INE (PIN 21. 

Circle 200 on Reader Serv ice card. 

Eo.ay to u s e : 
Good docs: Ext."0lltml 
Bug Pree: Good 
Docs .the job: Good 
" W indow·Comm is e. unique and 
hruuty npplir.ntjon for the M odel ill. 
I t 's a good t c rmina.l program for 
someone looking for ~y optra.Lion 
without a lot ot' oonfuemg features ." 

"Wlndow·Com.m" Communications System 

For TRS·80 Models IIl/4 with 


at least one drive and 48K RAM. 

• TWk to Uull~ Li..&1 \x>ards, CompuServe nnd workn! 
other oompu t..era! •utte s in gle keyrt t.rokc a toobto.in printout.a. 

• uee Mnomtoah • -Wce pull down winc1nWR directory windoWt:t. h"lp windows. bo.ud 
to di&play oovornl ti.lee and func t1ona Bl· mte nnd f)Rrity RP.ttlnge . and much wuru! 
multanoouely! •Outpu t to lino pnnt~r whtle you continue 

• Se.nd wu..l 1b0civc data. Wld tiles to and from workJng! 
other oompuw.n1 (rooeive files unatttmdet.l)! • .. Aulo ·call" ' "indow dials phone tor you 

• Downlood ··rr'OC" eortwnre rrom publin dn using virtually any uut.o·dial rucxlem! 
mo.in oottv.-nre libro.rieel • cUBtom-configttre yot.ir ''Window·Cowm' ' 

• Design and &et up your own c u stom n et oyow:nl 
INTRODUCTORY OFFER•.•. 
ONLY 1 18.96U C'..et a rrie nrl tll order and wo will oom.l yuu 
a check for 110 (limit one por cuetom• •r)I 

10 Day Full Refund T i-ial Per iod 

THIS OFFER WILL NOT LAST LON G ... HURRYll 


Pacific Software Consultants 

P.O. Box 6 San Luis Rey, CA 92068 


619/439-267 7 

Plense RAnrl mp, __ C.'UJJit'H of Wi.11dow·Conm1 
M ethod of payment: (c h eck o ne): 

Check.... 
Money Ord.er. . _ _ 

This Fmft.war:e will be use<l 0 11: (cl1eck one) 
TRS·80 M odel m . 
TRS-80 M odel IV.. ___ 

Send Window-Comm to: 

Nrune:-------~-------------

Company: ------- ----------- 
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l'rog ram LisUng. Control program f or the serial -to-parallel converter . 

s r. nTOPAR/ A4 8 

1 Th is program con trols t he Pro ject 80 Serial t o Parallel 
Converter , executing on an 87 48- t.ype uiicrocomputer. The 
program allows eit he r hardware • modem- control• handshaki nq 
or XON/XOFF handshaking. · 

Written by Roge r c . Alford 

Last modification : 11 / 02 /85 
Ve rsion : 1.0' ;*k** ***+*+6i****t**************•**************•*** •*** ******* 

; SYSTEM EQUATES:
0011 XON: EQ U 
0013 XOFF: EQU 
0003 LCR : EQU 
0 001 OLM; EOU 
nn0s LSR: EQU 
0000 RBR: EOU 
0000 l'HR : EQU 
0001 IER: EQU 
0004 MC R: EQU 
0020 STRAM: EQU 
0020 CRRBFR: EQU 
0020 BFR LEN : EQU 
U04U RFREND: EQU 

; 

;•~········ ·· 
; THIS SECTION 
; VECTORS, AND 

00 00 ORG 
0000 0409 RESET : JMP 
00 J3 ORG 
0003 0467 URl'IN1": JMP 
0009 ORG 
0009 l~ INIT ; DIS 
OOOA 8800 HOV 
OODC 8 900 MOV 

OOOE F8 DLYLP; MOV 
ooer 07 DEC 
0010 118 MOV 

0011 96DE .JNZ 
0013 f"9 MOV 
00 14 07 DEC 
0015 119 HOV 

0016 960E JNZ 

0018 8119F ORL 

0011\ 9/\9F A.NL 

OOlC 14AE CALL 

ll H ;ASCII XON CUl\RACTER (DCl) 
llH ;ASCII XOFF CHARACTER (DC3) 
UJH ; 8250 UART "LINE CONTROL REGISTER" 
01B , 8250 UART "DIVI SOR LATCH MSB " REG . 
05H 18250 UART " LI NE s ·rATUS REGISTER" 
00H ; 82 50 UART "RECEIVER BUl' FER REGTSTER" 
D0H ;8250 UART "TRANS MITTER HOLDING REG. " 
0111 ;8250 UA RT " INTERR UPT ENllBLE REGISl'ER" 
04H ;8250 UART "MODEM CONTROL REGISTER" 
20H ; S'l"AR01· or· ~Rr.e RAM IN 8746 
STRAM :INCOMING CHAJU\CTf. R BUFFER 
40ll - CllRBFR ;L ENGTH OF CHARACTER BUFFER 
CHRBFR+BFRLEN ; END ADDR . + l OF CBAR . BUFFER 

······ *····· ····· ··· ·····················•t••••••
OF CODE CONTAINS TH E RESET AND INTERRUPT 
THE Rt:sm· INITIALJZATlON CODE . 

OOOH 
!NIT 
0D3H 
PRCURT 
'rn9R 
I 
R0 ,I C0H 
Rl , toae 

A,R0 
A 
R0 ,A 

DLYLP 
A, Rl 
... 
Rl,A 

DLYLP 

?2 ,i 9FH 

P2 , t9FH 

SETURT 

1SYSTEM RESE'l" - - INTT . BELOW 

; UAJlT INTERRUPT - - PROCESS l"l' 

;MAKE SURE INT ' S OS8LED 
; PREPAR;: RO AND Rl FOR POWER
; UP Sl'Al!lLIZATION DELAY. 
; (llPPROX . ij ;.!3 MS UHA Y. ) 
;GET RO (LOW DELAY DYTE ) VALUE 
;DECREMENT THE LOW DELAY BYTE 
;STORE NEW DELAY BYTE VllLUE 

BAC~ IN R0. 
;lF H0 NOT ZERO , LOOP AGAIN 
1ELSE GET Rl (HI OLY BYTE) VLU 
;DECREMENT THE HI DELAY BYTE 
;STORE NEW DELAY BYTE VALUE 
, BACK IN Rl. 
; TF Rl NOT ALSO 0, LOOP ACAIN, 

ELSE OELAY CO MPLETE. 
;MAKE SURE P2 lilTS 0-4 AND 7 
, ARE SET . 
•ALSO 111\KE SURE BITS 4 AND 5 

ME CLEAR, TO TURN OFF LEDS . 
; SET-UP TllE UART 

;*** **~*s**********************'****************************** 
001E MAIN : 

THI S SECTION OF CODE IS THE HllTN CONTROLLING LOOP , WBICll 
DETf.R MINES WHEN TllE PRINTER CAN REC.:ElVE CHARACTERS AND 
111\NDLES TllE Ul\UDGJIAKIUC TO THE COMPUTER . 

CERTAINS REGISTERS ARE DEDICllTED AS FOLLOWS: 
Rl BFRON: 
R2 BFROFF: 
R3 Bl'RCNT : 
R4 USl'LAG ; 
R5 XFSNTF : 

001E B920 HOV R l , ICB RB FR 
002 0 8A20 MOV R2 , I CHRBFR 
0022 B800 MOV R3, t00 H 
0024 
U026 

BODO 
88 04 

SENXON: MOV 
HOV 

R5,100H 
RO ,tHCR 

0028 
002A 

230 3 
90 

HOV 
MOVX 

A, J03H 
@R O,A 

002B FC HOV A, R4 
002C 96J2 JNZ NO XX 
U0 2 1C 2 311 HOV A , tXON 
0030 1450 CALL SENCHR 
0032 05 NOXX: EN I 
UU 33 56 33 WTFPRT: JTl WTFPRT 

- - - - - --1Ul35 ____fl) -
003 6 C633 

- MOV - - Jz-. A, R3 
-WTF~ -

0038 15 ors J 
0039 CB DEC H3 
UU3A FA HOV A, R2 
003B AB HOV R'1,A 
003C 
00 30 

f' U 
39 

MOV 
OUTL 

l\, @R B 
Pl , A 

C03 E 
0040 

9A EF 
81110 

/\NL 
OR L 

P2,f0Efll 
P2 , ll0U 

BUFFER ON POINTER 
BUFFER OPF POINTER 
HUF"FER CHl\RAC"l"ER COUNT 
HANDSHAKE FLAG 
XOFF SEN\' FLAG 

; INIT. Rl TO STARl' 01' BUFF' ER 
: INIT , R2 TO START OF BUF"f"f.R 
1BUFFER IS INIT . CLEAR 
; CLEAR XOFF SENT FLAG 
;POINT AT UA~T MODEM CTRL REG . 
; SE'l' R'l'S ANlJ DTR OUTPUTS 
; WRITE COMMAND 'l'O HCR 
;XON/XOPF HANDSlll\XlNG? 
; IF tlOT , WE 1 RE READY TO RUN 
; ELSE GET XON CH/\RAC~'ER 
;SEND XON TO UOST SYSTEM 
; lWA Bl.E INTERRUPTS FROM UllRT 
;WAIT UNTIL PRlNTER IS READY 
1PR INTER REACT , ANY OIAR ' S,? 

------rt f'---NOT, -.JtfST -bOOP - - - 
; ELSE DISABLE UART ! NT FOR NOW 
; DECREMENT BUFFER CHAR COUN'r 
; GET BUFPER OPP POI NTER 
; PUT INTO RO AS PO INTER 
: GF.T CHARACTER TO BE PRINTED 
;WRITE TO PRINTER DATA PORT 
I DROP PRINl"ER STROBE LINE 
; RA ISE PRI Nl'ER S1'R0BE LI NE 

U sllng contuwPd 

The s erial-to
para lle l 
converter uses 
available 8748 
RAM to buffer 
incoming 
characters. 

ate) to te ll t h e host to slop s c n <lin g 
cha racters. T his g ives a 16-c haracter re
sponse delay buffe r, which s houl<l be s u!: 
l1cient for any system. If the buffer gets 
within four free locations of being full. it 
sends anoth er XOFF (if software hand
shaking Is enabled). assuming the trans· 
mitting system did not properly receive 
the r~ XOFP. T his provides a back-up 
Stop comma nd, with a four-character re
sponse delay buffer still available. The 
buffer reen a bles ha nds hakin g when it 
has 17 free locations avallablt::. 

The 8748 controller software for lhe 
serial- Lo-pa ralle l converte r a ppears in 
the Pi:ogram Listing. The first s ec tion 
provides a brief program description. fol
lowed by th e "system equa tes" secUon 
tha t defines the XON/XOF'F' characters. 
the 8 250 UART registers. and the input 
ch aracter IJuffer (s torage) area . This Is 
followed by the vector a nd Initial ization 
area. When a n 8748 resets. execution a l
ways s tarts at location OOOH. This loca
tion usur11ly has a jump ins truc tion tu 
the s tart of t he conlroller program (!NIT) . 
An inte rru p t gen erated by a n ex terna l 
device (the 8250 UART) calls a s ubrou· 
tine (with a u tom atically disabled inte r
rupts)allocalion 0031 I. I a lso put a jump 
(to PRCURT ) at the same loca tion . 

!NIT starts Ihe initialization code fo.r 
the con troller program. Fir t. the pro
gram executes a delay loop of s lightly 
less than a sec.:oncl to assure tha l power 
has stabi lized to all boa rd devices. Afte r 
the power stab ili zation de lay. the pro
g ram sets P2 output to 9F'H lo a llow 
proper reading of the DIP switches and 
to turn off the two LEDs. Afte r it sets up 
port P2. it calls the SETURT s ub.routine 
to set up the 8250 UART. 
~ ~he SE-T UR.T subrouti ne_sets_up ~ 

8 250 for 8 -bi t characte rs (sta ndard for 
printe rs ). no pa rity. a nd l stop bit. This 
will slill al low the UART to properly re
ceive characters having 2 stop bits . The 
routine then s e ts up the 8250 lo gener
a te an imerrupt (to lhe 8 748) whenever 
it ret'.eives a charac te.r and to disable U11.: 

handshaking lines. The 8250 a utomati

78 • 80 Micro, February 1986 



Circle 185 on Reader Service card. 

70 INCOME TAX PROGRAMS 
(For Filing by April 15th, 1986) 


TRS-80 Models I, II, Ill, 4/4P, 12 and 16 

and this _year: PC-DOS and MS-DOS* 


FEATURES:
1. Our 7th 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 onScreen 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 ON LYthe 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, andForms 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(@ $24.75) for the Model I; l disks {(<v $49.50) for the 
Models Ill , 4/4P, PC-DOS and MS-DOS; and 3 disks (@ $99.) for the Models 
11, 12 and 16. Buy only the disks you 'll need. MO& MEbuyers . add Sales 
Tax. please. Write for details.

EJ ~ 

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 

Circle 503 on Reader Service card. 

WHEN THE U.S. ARMY 
NEEDED PROTECTION 

-THEY CALLED US! 
So did the Royal Canadian Navy, AT&T. 

Lockheed, M otorola, Clemson Unive rsity. 
& the ent ire ColorJdo State sc hool system. 

TO O RU ER 

ZAPSTAR™ PROFE SS IONAL-the 
most adva nced surge suppressor/ fil

ter avail able. 

TH E ZAPST AR ™ 
PRO FE SS IO NAL 
CA LL TOLL-FREE 
1-800-624-8189 
IN FLORIDA 
(305) 722-7770 

F":#~1M;M 
Severts Zorman Engineering, Inc . 

Circle 534 on Reader Service card. 

Mail-Order 

Electronics 


·~~ 
' '' " _,,.-.,<.,. FULL 
..... FUNCTION 

. ··.,'.;&• PORTABLE 

Size: 1t .2"L x4.6'W x 1.8"H ·Weight: 2.2 lbs. PRINTER 
FEATURES: 
• Normal character mode (80 characters per line) 
• Enlarged character mode (40 characters per line) 
• Condensed character mode (160 characters per line) 
• Emphasized character mode ONLY 
• Underlined printing mode $

· 72 x 72 bit map graphics 
 99 951 
· Industry standard parallel interface 
Part No. 	 Description Price 

TIX Printer 	 Includes TT)(press Printer, Thermal Paper Roll. Paper Roll 
(Model 1280) 	 Holder, 4 C-Size Alkaline Batteries. FREE Interface Cable 


(compatible with TRS-80 Model t00. Tandy Model 200 

and NEC-PC6201N8401 A) and Manual• ••• •••• • • $99.95 


Accessory 
Kit 1280 ~;!ur~~l5oY~~;~gaft;~~~~ ~~~o~•:· .e:i'.'~': ~'~'.e~I~'. • $29.95 

Thermal Paper 100 Sheets of 81'1 " x 11 · Thermal Paper. •••• • • ••• $ 5.95 


• TRS-80 MODEL 100 ! • NEC • OLIVETTI 
Easy to install module plugs right into the socket increasing memory in BK 
increments. Three modules will increase your memory to its full capacity. 
Complete with module and documentation for inslallation. 
M1008K (TRS-80 Model 100 Expansion)• . • ••• $29.95 ea. or 3/$79.95 
NEC8KR (NEC PC-a201A)•••••• • •• • . • • • • $29.95 ea. or 3/$79.95 
OM108K (Ollvettl M10)•• , • •. •• • • •• • •• . • $29.95 ea. or 3/$79.95 

Each Kit comes complete with 6-MM5290 (UPD416/4116) 16K Dynamic 
RAMs and documentation for conversion. Model I: 16K equipped with 
Expansion Interface can be expanded to 48K with 2 Kits. Model Ill: Can be 
expanded from 16K to 46K using 2 Kits. Each Kil will expand computer by 
16K increments. 
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·126K ••••• • •• • •• ••. • $ 9.95 

TRS-64K-2PAL 	 Expands Model 4 from 64K-128K• ••• • • • •• • • $29.95 

TRS-80 COLOR ~ND COLOR 11 

Easy lo install Kit comes complete with 8 each 4164-20 (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-64K-2... .. ...... . ....... . . . .. .. ...... .. ... . $9.95 

We also specialize in /C's, microprocessors, components, 
cables, tools, protoboards, kits, and much, much more! 

Give us a ca{I todayI 
$20.00 M.inlmum Order-US_ Funds Only CA Rtilden~Add 6% or 61h% Sftles T1111 Spec Sheets-30C ea. 
Shipping-Add 5~ T S I .SO Insurance Pr1ces Subfect to Change Send S.AS.E tor Ouanerty Sales Flyerf 

Send $1 .00 PU5tage for your FREE 1955 JAMECO CATAWOI 

l~I Jameco· 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
2/86 Phone Orders Welcome (415) 592-8097 Telex: 176043 
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Did you think we were content to stop 

ULTIMATE 
. ' . . - . - . . . . . 
. . . . 

.. . .. -
- - -

Circle 198 on Reader Service carcJ. 

with the ULTIMATE ROM? 

Introducing • • • 

THE 

ROM II 

WE SET TH E .;;> RD! With the Ultimate ROM, Traveling Sottware set 
the standard for packing the most powerful software application::; into a single 
ROM chip . Now with the ULTIMATE ROM II, we are pushing that standard to a 
new limit. 
INTRODUCI NG 0 AND ROM-VIEW BO The ULTIMATE ROM offers 
T-Word . a complete word processing system-the fastest yet produced for the 
Model 100/200 or the NEC PC-8201-and our new ROM-VIEW 80 display
enhancement program. ·ROM-VIEW 80 provides an BO-column display option 
that works with BASIC. TEXT, and TELCOM. And yes. ROM-VIEW 80 does 
provide full text-ed1t1ng functions while in 80-column mode! Also included are 
turbo-charyeu versions of our popular T-base relational database (ratP.d the 
number one dCllabase for the Model 100 and NEC PC-8201) and the best
selling IDEA! outline processor. 
INTRODUCIN G -s-DOS PORTABLE DISK SYSTEM We were so 
excited about the new Tandy $199 portable disk drive that we developed a 
complele disk operating system for it called " TS-DOS". We even put part of 
TS-DOS inside the ULTIMATE ROM II so you can automatically start TS-DOS 
anytime (no need to type in an awkward initialization routine) . TS-DOS includes 
many features not included in the Tandy operating system like "save all" and 
"load all" files at once. And TS-DOS is even available for the NEC PC-8201 ! It 
is sold on a 3 •12 ·· di::;k for only $59 .95 

T HE ULTIM AT PA NION FOR YOUR DESKTOP COMPUTER! The 
ULTIMATE ROM II has been designed to work as a convenient stand alone 
system or as 1t1e iueal peripheral to your desktop computer. Both T-Word and 
T-Base files crin be easily interchanged with virtually any other desktop word 
processing or database sottware including Multimate, WordStar. dBASE Ill, and 
R:base 5000. IDEAi outline files can be easi ly interchanged to and from 
Th inkTank with our optional $19.95 conversion util ity for IBM and compatibles. 
30-DAY MONE CK GUARANTEE Traveling Sof1ware is so sure you ' ll 
like the ULTIMATE ROM II we are offering a 30-day money-back guarantee-no 
questions asked. If you are not completely satisfied with the ULTIMATE ROM II, 
just send it back and we will give you a full refund . 

The ULTIMATE ROM II is only $299.85 Check out the 

ULTIMATE ROM II at your local Radio Shack computer center today or to order 


direct. call us toll-fr1:1e : 


1-800-343-8080 


"AOM·Vl[W 00 1~ net 1._u rr c n tl , 1vo1lablo fo· tho Tandy Modgl 200 M MPI ;>OO c:11slnmers will receive a coupon for a 
free copy 0 1 TS·DOS Tr . H1P 111 ; 11~ ~ Tl 111 1k Tank-Living Videolext , Inc ., Guard ian- f.JCAC , Multima1e & dBASF and Ashlan 
Tare . R bil~C 5000 r.11 c ror1 111 Inc . Wor0Sta•-M1cropro Inc: 

On ULTIMATE ROM II 

ROM-VIEW 80 
Works with TEXT. TELCOM . BASIC 
Full text-editing in 80 columns 
Right marg in can be set 10-80 columns 
60-column window with scrolling to 80 

columns 
Allows 80 column communications in 

TELCOM 

T-WORD 
Fast text-edi ti ng enhancements like 

overwrite. word count. search and 
replace 

Fast text- formatting with page plotting 
Merges up to 99 items into boilerplate 

docu ments 
Allows entry of printer controls like 

boldface. underline. condensed, etc. 

IDEA! 
New features have been added 
including optional IBM import/export 
ThinkTank converter. 

T -BASE 
New featu res, including advanced math 
calculations. 

TAl\IDY PORTABLE DISK 
DRIVE GATEWAY 



Built-in support for T-Word to access 
the new $1 g9 ;andy portable disk drive 

Traveling Software, Inc. 
~~~zg. 11050 Fifth Ave. NE 

,£ Seattle. WA 98125 
t=:=..::.-..::.-_-_- _-:, @(206) 367-8090 
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The baud 
rate and 
handshaking 
modes are 
selected during 
system reset 
processing. 

cally nega tes th e handshaking lines dur· 
ing its rese t operation. making this step 
redundant. 

After disa bling the handshaki11g lines. 
the routine sets the baud rate by 'reading 
i11 Lhe DIP switch se ttings for switches 
2-4 a nd using the complemented binary 
value (shifted left one bit position) as a n 
offse t to th e baud rate divider table, 
nAUDTl3. The program then sends the 
a ppropriate divider bytes lo the 8250. As 
a final sl.ep before exiting Lhc S!':TUHT 
su broutine. th e program reads in the 
value of switch 4 and puts it into a s pe
cia l Oag regi te r (R4). with all othe r bits 
in the byte c leared. If R4 is zero (switch 
closed) . the program se lects softwa re 
hands ha king. Otherwise. it se lects hard
w<ire handshaking. The baud rate and 
handshaking mocles a re selet:led during 
syste m reset processing. If the program 
c hanges th e DIP switch setting. ~he 
cha nges do not go in to e ffect until the 
n xt board reset. 

After Lhe program comple tes reset ini· 
lia li za lion . execution ent.ers th e main 
con trolling code section. MAIN. Thissec
lion fir l initia lizes three pointers (fU. 
R2. and R3J used to maintain a circular 
buffer [queue) for incoming c haracte rs. 
It then enables the handshaking lines 
a nd. if appropria te. sends an XON c har· 
ac ter to th e host system . Fi11ally. the pro· 
g ram e nables e xte rnal interrupts to 
µerm il the UART to notify t h e 8748 
when il receives c haracters. 

At WTFPRT. the 8748 keeps becking 
th busy bit from the printer (coming in 
on T l ) until the printer is ready. If the 
busy bit is active [high), the program just 
loops continuously. During this time, the 
8748 s till receives a nd processes lncom· 
ing characters from the computer s ince it 
handles them under i11terrupt control. 

When the busy bit goes low, the pro
gram determines if a ny c haracters have 
been buffered and a r e ready to send to 
the p1·inter. If so. it disables interrupts 
a nd sends ttle n e xt c harac t e r on the 
queue to the printer (port I:' 1l and toggles 
th trobe line to the printer. 

The program then checlts to see if the 
ha ndshaki11g is in a stop-transmitt in g 
s tate . Jf not . it goes back to NOXX to 

Liscing con1111uerJ 

0042 FO 
0043 1450 

0045 llA 
0046 FD 
0047 C632 

0049 FB 

00 4A 03Fl 

004C C624 

004E 0432 

0050 

00 50 AE 
0051 BOOS 

0053 00 
0054 5320 
0056 C653 
00S8 FE 
00 59 0800 

0058 9B 
005C 83 

0050 

0050 17 
005E AB 
005F 03CB 
B06l 9665 
0063 882B 

0065 F8 

B066 83 

0067 

B067 OS 
0068 AA 
B069 cs 
006A FB 
006B 05 
006C AB 
006D cs 
006E BOOS 

0070 80 
0071 538A 
0B73 C677 
007 5 8A20 

00 77 !!800 

0079 F8 
007A · 03EB 
807C 9683 
007 E 80 

0B7F 8A40 
0081 04A4 
0083 80 

MOV 
CA LL 

MOV 
MOV 
J Z 

MOV 

A,RB 
UPDPTR 

R2,A 
A,R5 
NOXX 

A, R3 

;GET POINTER VALUE 

;UPDATE CIRCU LAR BUFFER 

; POI NT ER VA LUE. 

; STORE UPDATED POINTER VALU E 

;HAS COMM. STOP BEEN INITIATD? 

; IF NOT, GO BACK AND RE- ENABLE 

; I NTk:RRUP~'S AND PREPARE TO 

; SEND NEXT CHAR. TD PRINTER. 

;'STOP COMM . " COMMAND SENT. 

; GET BUFFER CUAR. COUNT. 


ADD 	 A, 10FFH-BFRLEN+l7+1 ; DOES BUFF ER HAVE 17 FREE 
: 	 SPACES NOW? 

J Z SENXON ; I!" YES , RE- t::NABLE CHARACTER 
; RECEIVING. 

JMP NOXX ;ELSE CONTINUE WITHOUT RE
; ENABL ING CHAR. RECEIVING. 

; END OF MAIN CONTROL ttOUTINE: MAIN. 

;*•••••****************************** ************************* 
SENCHR • 

I THIS SUBROUTINE SENDS THE CHARJ\CTER IN THE ACCUMULATOR OUT 

THE UART , AS SOON AS THE UllRT PERMITS A CIJARACTER TO BE 


1 LOADED INTO ITS TRANSMITTER HOLDI NG REGISTER , REGISTERS A, 

RB AND R6 ARE AFFECTED . 

MOV R6 ,A 
MOV RB , ILSR 

WTTX: 	 MOVX A, @R0 
ANL A, f20H 
JZ WTTX 
MOV A,R6 
MOV RB , tTHR 

MOVX @RO,/I 
RET 

; 	 END OF SUDROU1'1Nli' SENCHR. 
I 

; STOR E CHAR. TO BE Sf.NT IN R6 
;POINT AT UART "LINE STATUS 
I REGISTER" . 
;GET UART STATUS REGISTER 
;IS THE TRANSMITTER FREE? 
; II' NOT , JUST WAIT 
; ELS E ET CHAR. BACK F'RQM R6 
;POINT AT UART "TRANSMI 'l"l'J:::R 
; HOLDING REGISTER ". 
;SEND CHJ\R.\CTER OUT UART 
;ACC. CHAIV\CTER SENT - - RETURN 
; TO THE CALLING ROUTINE . 

; **************************•********* ************************* 
UJ;>DP1'R: 

THIS SUBROUTI NE UPDATES THE CHARACTER BUFFER POINTER PASSED 
IN 1'HE ACCUMULATOR. SINCE TllE CHARACTER BU FFER IS A CIRCULAR 
BUFF'ER (LOGICAL QUBUE), 'l'HE POINTER MUST BE RESET TO TH E 
BEGINNING OF THE BUFFER IF IT IS INCRE MENTED BEYONU THE ~ ND . 

REG! STERS l\ AND RO .\RE AFF EC1'ED . 

INC A 
MOV RO , A 
AD D A, I 0F>'H - m'REND+I 
JNZ PTROK 
MO\/ RB ,fCllRBFR 

PTROK: MOV A,RB 

RE'.!' 

; END OF SUBROUTI NE: UPDPTR. 

; I NCREMEllT THE POINTER V.\LUE 
;STORE TEMP . IN RO 

; POINTER EXCf.EDED BUFFER END ? 
; IF NO'l' , t:Xl 'l' BELOW 
;ELSE MOVE POINTER BACK TO 
; START OF T!IE BUFFER . 
; PUT UPDATED POINTER V,\LUE 

BACK INTO ACC . 
;ACC. POINTER UPDATED - 
; l<E'£Ul<N '1'0 1'1ili CALLI NG 
; ROU1'INE. 

:••·································· ········ ········ ·· ······ · 
l'RCURT • 

; 	 THIS IS THE INTERRUP'l' SERVICE ROU'rl NE TO PROCESS RF.Cf.IVf.D
CHARACTER INTERRUPTS FROM THE 8250 UART. IF 
ROOH IS AVAILABLE, THE RECEIVED CH.\RllCTER IS STORED ON THE 
CHARACTER BUFFER. IF THE llUFf'ER GETZ DOWN TO 16 CHJ\R.\CTERS 
OR 4 CHARACTERS, THE MODEM CONTROL LINES (AND XOFF, I F 
APPROPRIATE) ARE SET TO ASK THE HOST TO STOP SENDING 
CHJ\RACTERS. 

If' JIN ERROR IS DETECTED FOR A REC El VED CHARAC'l'EI<, 1'HE 
COMM. ERROR LED I S TURNED ON. LlKEWI SE , If' A CHARl\CTER IS 
RECEIVED WH EN TliE BUFFER rs FULL, THE BUFFER OVERFLOW 
LED IS TURNED ON . 

SEL RBI 
MOV R2 , A 
SE L RBO 
MOV A,RD 
SEL RBl 
MOV R3 , A 
SEL RB0 

GETNTR: MO\/ R0,tLSR 

MOVX A,@R0 
ANL A,10AH 
JZ NOERR 
ORL Pl , 120li 

NO!il<R; MOV RA ,t RBR 

MO\/ 
ADD 

A, RJ 
A, tOPFH··BFRLEN+l 

JNZ NOT.FUL 
MOVX A, @R O 

ORL P2 ,140 H 
JMP HSOK 

NOTFUL: MOVX A,@RO 

;SELECT REG. BANK l 
; STORE TU E CURREN~· ACC. VALUE 
;SELECT REG. B.\NK 0 AGAIN 
;GET CURRENT R0 VALUE 
;SELECT REG. BANK 1 AGAIN 
; STORE CURRENT R0 VALUE HERE 
; GO BACK TO REG. BANK 0 
; POINT AT UAR1' "LlNE S1'AT US 
; REG! STER" . 
;GET UART STATUS REGI STER 
;OVERRUN OR FRAMING ERROR? 
;IF NOT , CONTINUE BELOW 
; ELSF. SF.'I' 'l'H E " COMM. ERROR" 
, LF.O . 
; POTN'r AT THE UART "RECEIVER 
I 	 BUl-"'f ER Ht::GlS'l'ER"'. 
;GET CURRENT BUFFER COUN VLU 

1 IS THE BUFFER FULL? 
; IF NOT , CONTINUE BELOW 
;ELSE READ CHAR • .FROM UART 

; TURN ON "BUn'liR OV ER~'LOW" T,EO 
;CONTI NUE PRO~ESSING BELOW 
; GET RECVD CH.\RACTER FROM UART 

l... lsc£11 r1 coruinued 
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___ 

PROJECT SO 


0084 Al 
ooas f 9 
00 86 14SD 
0088 A9 
0089 lB 
008A FB 
006 1:3 fl :H-~ A 

0080 C694 
008 F rD 
0090 0 3E 4 

0091 96/14
0094 llllff" 
0096 0804 

0098 23 00 
00 9/1 90 
009 B FC 
009C 96A4 
009 ~ 05 
009F 2313 
00Al 14SU 
00/\3 cs 
00A4 866E 

00A6 ll5 
00A7 rn 
00/\8 cs 
00119 /\8 
DOA/\ OS 
00/\0 FA 
00A C: C5 
00A fl 93 

00A E 

00AE B8 03 

UUBO 2303 

0002 90 

00A3 0901 

UU BS 2301 

00 87 91 

00B8 B904 

00JlA 23 00 

00BC 91 

00BO 2383 

00BF 90 

00CO DA 

UUCl DJn· 
00cJ s :rnJ 
00C5 E7 

U0C 6 0300 

00C8 A9 

00C9 F.3 

00CA M 
00CD f'Y 

oocc 17 

00 CD E3 

O~CE: U9C 1 

0000 91 

0001 C9 

0002 rn 

I I L==_
 

reena ble inlerrupts and a gain check for 
Lhe p1;nt~r to be ready. If the handsha k· 
ing is in the s top-u-ansmilling slri te (R5 
non·zerol. the program checks to see if 
17 buffer loca tions are free. If so. control 
branches lo SENXON to reenable trans
m itting. Lh en reenables interrupts and re· 
sumcs processing at WTFPRT. If 17 buffer 
locali uns a1·e unavailable. con tro l 
branches to NOXX to reenable intem1pts 
and continue processing a t WTFPRT. 

PR CURT is the interruptservice routine 
to service s e rial characte rs the 8250 
UART receives. After saving !he A and RO 
registers in the temporary register bank 
(bank 1), PRCURT reads !he UART status 
regis ter and checks for overrun and fram 
ing errors . If an erro1· has occurred. it 
turns on the communications error LED. 

Nex t. Lhe program ch ecks U1e buffer to 
see if it's ful l. If it is . it turns on the huffer 
overflow LED. and reads in the received 
character from the 8250 and discanis it. 
If room exis ts in the buffer. the program 
reads in the ch aracter from t h~ 8250 and 
stores il in the buffer. If the buffer now 
has 16 or four free locaUons remain ing. 
t he program sets the R5 stop- tra nsmit 
ting·lnltialetl nag (to OffH) and negates 
the ha rdware ha nds ha king Lines to stop 
the h ost sy:'i t.em from sending any more 
c haracters. If a ppropriate (R4 zero). it 
a lso sends ri n XOFF character. 

Before exi ting the PRCURT interrupt 
service rou ti ne. the program checks the 
interrupt Inpul line to see iflhc 8250 has 
received anoth r ch aracter. If so. IL proc
esses it as desc ribe d a bove. /\fte r no 
more receive c haracters a re availa ble. 
the program restores U1c /\ a nd RO reg
isters from register bank l and ~xits U1c 
service rout ine (the RI::T R instruction 
uutomatica lly r ee nables"interrupts) . 

Using t he Serial-to-Parallel 
Converter Board 

To use U1e serial -to-parallel converler 
board . connect the powe r s upply. RS
232C. a n<l para llel printer cables to the 
appropriate syslems. a nd configure the 
DIP switch according to the handshak
ing protocol and baud rat~ desired. The 
power to the board may be applit:d be
fore or along wit h th~ power to the com· 
puter and prin ter . The board will require 
1.0 to l.5 seconds for power-up initlall· 
zation befo re It can accept r. haractcrs 
from the host computer. 

Acknowledgement
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MOV 
MUV 
CA LL 
HOV 
INC 
MOV 
ADD 

JZ 
MOV 
ADD 

JNZ 
HSOff: MOV 

MOV 

MOV 
MOVX 
MOV 
JNZ 
SEL 
MOV 
CALL 
SEL 

ll SOK: JNI 

SEL 
MOV 
S EL 
MOV 
SE L 
MOV 
SEL 
RETR 

@Rl , A ; STORE CHARACTER ! N BUFFER 
A, Rl iGET DUFFE R ON POINnR VAWE 
llPDPTR ; UPDATE TllE POINTER VALUE 
Rl , A ;STORE UPDATED POINTER VALUt: 
RJ ; UPOA TE BUFFER COUNT VALUE 
A, RJ rGET UPDATED COUNT V/ILUE 
A, t0FPll - BPRLEll+l 6+ 1 r DOWN TO 16 !' RP.f. SPACES IN 

DUFFER? 
HSOFF ; If YES , TURN HANDSHAKE OF F 
A, R) ;GET UPDATED COUNT VA LUE /\GAIN 
A,t0FF H-BFRLEN+4+1 ; DOWN TO 4 FREE seACES IN 

HSOR 
RS,t0FF ll 
R0 , I MCR 

A,UeH 
@R0,A 
A,R4 
HSOK 
RB l 
A,tXOF!i' 
SENCHR 
RB0 
GP.TNTR 

nol 
A,RJ 
RB0 
R0 , A 
RBI 
A ,R2 
RB~ 

BUl-..FER? 
1IF NOT , CONTI NUE BELOW 
; SET XOFF SENT FLAG 
;POINT /IT UART "MODEM CONTROL 

REGISTER". 
:RESET RTS llND DTR LINES 
: WRITE COMMAND TO MCR 
;GET HANDSHAKE FLAG 
; !F NOT XON/ XOfF MODE, JUMP 
;ELS E SWITCH TO REG. BANK 1 
:GET ASCII XO Ff' CHllRllCTER 
; SEND XOFF TO 1:1os•r SYSTEM 
;SWITCH BllCK TO REG . BANK 0 
;IF INTERRUPT INPUT IS STILL 
; ACTIVE (LOW) , PROCESS NEXT 

CHARACTER BEFORE EX ITING . 
1ELS E RESTORE ACC. AND R0 
JGET ORIG . RO VALUE 
;SELECT REG. 81\NK 0 
; STORE V/\LUE BACK I NTO RO 
; SELECT REG . BANK l AGAIN 
;GET OR IG. ACC . VALUE 
; SELECT REG. BANK 0 AGAIN 
; DART PROCESSING DON E - 
; RE'l'URN TO NORMAL PROGRAM 

CON'l'ROL . 

1 " BAU01'B" . 

MOV RD ,t LCR 

MOV A, t0 3H 

MOVX 

MOV Rl ,H ER 

HOV A, ID l H 

MOVX 

MOV l<l , IMCR 

MOV 

MOVX @Rl , A 

MOV A, 1~3H 

MOVX 

IN A, P2 

XRL II , 10FFH 
ANL /\ , f0711 
RL A 

ADD A,tBAUDTB-300H 

; • ND m· INTERRUPT SERVICE ROUTINE : PRCURT . 

; ******************A*****************•*****•••t • ttttt t tttttttt' 
Sl:'l'UilT; 

THIS SUllROUTillE SETS UP THE 8250 OART . THE PARAMETERS 
fNC:LUO E 8 DATA BITS , NO P/\Rl'l'Y, AND 1 STOP 6IT . TllE BJ\UO 
RllTE rs SE LECTED DY THE CONFIGURATION OF THE ON- llOARD DIP 

; SWl'l'l"H , AS INDICATED BY 'J:llE DAUD RATE Oii/IDER VALUE TABLE , 

;GET TllE ADOR . OF THE 82SU 
"LINE CONTROL REGISTER". 

: SE LF.CT 6-BIT, NO PARITY , 
; l S1'0P BIT CHARACTERS. 
;WRITE VALUE TO 1'HE 8250 

'LINE CONTROL REGISTER" . 
; GET THE ADDR. OF THE 8250 
J "INTERRUPT ENABLE REG.". 
; SELECT INTERRUPT ENABLED FOR 
, RECVD DATA AVAILABLE . 
:WRITE VALUE 1'0 THE 8250 
; " I NT . ENABLE REG . ". 
;GET THE ADDR . OF THE 82S0 

"MODEM CONTROL REGiSTER". 
;CJ.EAR RTS AND DTR UNTIL 
, SYSTEH INITIALIZED . 
;WRITE VALUE TO THE 8250 

"MODEM CONTROL REGISTER " . 
; GET LI NE CONTROL REGI STER 
: VALUE AGAIN, BUT SET DLAB 
; BI'l'. 
1SET DLAB Ill '!' IN 'l'H~ ".LINE 
, CONTROL REGISTE R•. 
; GET P2 BYTE CONTAINING BAUD 
; RATE /IND HANDSHAKING SWil'CH 

SELECTIONS. 
;COMPLl':Mf:NT TUE lllTS 
rCLEAR ALL HUT VALI D BAUD BITS 
1Sll ll'T THE VALUE LEFT ON~ BIT 
1 POSITION TO CREATE AN OffSET 
: INTO THE llAUD RJ\TE DIV IDER 

TADLE, • oAUDTD". 
;ADD THE BASE ADDRESS OF THE 
; BAUD RATF. DIVIDER TABLE TO 
; POINT AT TUE DESIRED ENTRY. 
; PLAC E THE ADDRESS lN1'0 Rl TO 
1 SAVE IT TEHPOR/\RILY. 
;GET THE LOW- ORDER BAUD RJ\TE 
; DIVIDER BYTE . 
; SAVE IT TEMP . IN R2 
JGET THE BAUD RATE DI VI DER 

MOV Rl.A 

HOVP3 A, @A 

MOV R2 , A 
MOV A,Rl 

INC A 

HOVP J A, @A 

MOV Rl, tDLM 

MOVX 

DEC RI 

MOV A,R 2 

--+.-ADDRESS BACK. 
; POINT l\T TH E HIGH-ORDF.Rl5I V-. - 

BYTE, 
; GET THE HIGll-ORDER BllUD RATE 

DIVtDER BYTE, 

: POINT AT THE 82S9 "DIVI SOR 

J LA'l'CH MSH" kfG I STf:R . 

;WRITE THE HIG H-OR DF. R BAUD 

; RATE DIVIDER BY TE TO IT. 

:POINT AT THE 82S0 "DIVI SOR 

; LATCU LSB" REGISTER . 

;GET TUE LOW- ORDER Bl\UO RATE 
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; 	 DI VIDER BYTE. 
00D3 91 MOVX @Rl , A 	 ;WRITE THE LOW- ORDER BAUD RATE 

1 DIVIDER WORD TO THE 8250 
; "DLL" REGISTER . THE BAUD 
; RATE IS NOW SET. 

0004 23 03 MOV A, 103H 	 ;GET ORIGINAL "LCR" VALUE 

; BACK , CLE/IRING TH E HIGH
; ORDER •oLAe • BIT , TO ALLOW 

1 ACCES S TO THE RECE IVE CHAR . 

; REGISTER. 


0006 90 MOVX @R0,A 	 ; WRITE THE NEW "LCR" VALUE TO 
; THE 8250 . 


00D7 0A IN A, P2 ;Gt::'r ou~ SWITCH BYTF. AGAIN 

00D8 5308 ANL A,t 08H ; CLEAR ALL BUT THE "HAND

; 	 SHAKING " BIT (BI T 3 ). 
00011 AC MOV R4,A 	 ;STORE HANDS HAKE FLAG . IF 0 , 


; XON/XOFF ij.S., OTHERWISE 

; MODEM H.S . 


00DB 83 RET ; 8250 SET-UP DONf. -- RETURN TO 
; THE CALLING ROUTINE. 

END OF SUBROUTINE: SETURT . 

0300 	 ORG 300U 

0300 HAU D'l'B : 

1 	 THIS TABLE HOLDS THE 2-BYTE 825 0 'nMER IHVlDE VALU ES FOR 
TllE BAUD RATES PERMITTED BY THIS SYSTEM, AS SELECTED BY 

THE ON- BOA RD DIP SWITCH. 

0300 1704 DB l71i,048 ;110 BAUD -- LOW/HIGH BYTES 
0302 8001 DB 80R , 01B ; 300 BAUD -- !,OW/HIGH BYTES 
0304 C000 DB 0C0H,00B ;600 BAUD -- LOW/H I GH BYTES 
0306 6000 OB 60H , 00B ;1200 BAUD -- LOW/HIGH BYTES 
0308 3000 DD 308 ,0011 ;2409 DAUD - - LOW/ llIGU DYTES 
039A lB00 08 18H,00B ;4899 BAUD -- LOW/HIGH BYTES 
030C 0C00 DB 0CH,00B ;9600 BAUD -- LOW/HTGB BYTES 
030E 0600 DB 06H , mm ;19, 200 BAUD -- LOW/HIGH BYTES 

END 

Er ror tota.1 - 0 

End 

Circle 539 on Reader Service ca1d . 

Ci1cle 174 on Reader Service card. 

TRS·SO
Tax 
 DISCOUNT 
Preparers 

TAxSTAR* 

For 	Tandy-1000 . Tandy-1200 . 

TRS-80 Model 3 o r 4 Computers 
• Will do schedules 1040. A. B. C . D. at 	Guaranteed 

E. SE. G. W. 6251 
Low Prices*• Tax c a lculat ions-tables. rotes. 

income a veraging 
ATON CP/M FOR II, 12, 16• Uses IRS prescribed compuler 

generated p rinto uts or overla ys. EPSON & NEC PRINTERS 
User friendly DYSAN DISKETTES

• Automa tic a lly c a lculates e xcess 
FICA ea rned income c red it. alter  HAYES MODEMS 
nate minimum lox Desert Sound, Inc.• 	Change one fig ure . p rogram re
c a lcula es e nt ire ta x re turn in 10 of California 
seconds 

1-800-835-5247$289.95 with user manual 
Factory Authorized Dealer 

Professional Tax Software , Inc. TRS-80 is a Rag. Trademark of Tandy Corp. 
26 Lark Lane 

"Call for FREE CATALOG Croton On Hudson, N.Y. 10520 
and Price Guarantee

(914)-271-4723 
Calif. Res. Ca/1619-244-6883 

ENHANCES BASIC PROGRAMS 
PROGRAM SCREENS MADE EASY 
MERGE USR CODE WITH BASIC 
SOMETIITNG FOR ALL LEVELS 
DOZENS OF UNIQUE FEATIJRES 
Everything is in BASIC or is imbedded in 
BASIC, even the screen compilers and their 
output! Program screens am trnly r.hild 's 
play. This form of US R program is the uJ. 
timate in speed to install/load startup/run. 
and 	saves memory, as do tbe compiled 
screens. 30 demo or application programs 
include screen editor/compilers. a disk veri· 
fier, directory system, word counter, pianu 
player, hex utilities, and more. 12K of ma· 
chine language in 50 USR routines: graph
ics, text, sound, printing. 1/0 for disklscreen/ 
memory, keyboard menu control, hex utili
ties. capture program screens by break key. 
Garo N, line address, more. Menu control 
greatly simplifies program writing and 
maintenance, while speeding up the action 
and providing more free memory. 
G4K mod. 1, 3, 4-2 drives. 1 dr. runs, but 
inquire fi rst for copy service. $39.50 + $2'.00 
P&H. Send check or money order to: 

DonaJd W. Ady 
56 Oak Ridge Avenue 
Summit. NJ 07(k)J 
Inquiries (201) 277-3365 or SASE 

Circle 456 on Reader Service card. 

l'S~DAISY WHEEL 
New Smith Corona L-1000 

f,uc 1e11e1 quah: y pr•n ter tor less tha n ltle cost o l ari 

o nrce typew 111 P.r ' P11r. P.o S500 tess m an o mer pop ular 

SALE PRICE: 

$24 

SUN LOCK SYSTEMS 
210 Conner Rd. 
Mechanicsville, VA 23111 
(804)-746-1600 
AUUI 1 IOHAL PR IHTER SPECIALS 

Eoson Ok idata ComrexCR l l S299 Cltoh 7500 $239 
UXJU ~Z49 ML 83 S499 Comre. 111 399 ( I toh F1 n•n A49 
LX80 229 MLl92 359 Star SGl O 239 Cltoh 1550 449 
L1500 899 ML 84 649 Sta r P. TYPE 319 Cl tonA5 JnSP 379 
rxes 359 ML!93 519 St ar SR 10 499 Ca nnon 1092 369 
fXlM5 499 ML 9 3 509 Star SO IO 349 C. 1t 11en MIO 77q 

JX 00 499 MLl02 239 St ar SC 15 399 Tshiba 35 1 1099 
TO ORD ER CALL TOLL FREE 800·368·9191 

In V1r9m1a c a11 604-321 ·9191 

We accepl Mas1erCa•d. V•sa and CODs 

80 Micro, February 1986 • 83 

http:cm111n11P.rl


I. DAVE'S MS-DOS COLUMN I by Dave Rowen 

Hard Wares: Comparing Two 

Megarnernory Hard Drives 


Ch eap IBM PC hard rtr ivcs are every
wh ere. but you can ' tjus t plug a ny 


IBM PC-compa ti ble dr ivr into your 

Ta ndy IOOO. Fortuna te ly . s vera l com

pa nies now offe r d rivl·s m odified for the 

1000. This m onth I' ll re port on JO-m e

ga byte Inte rna l drives from Hard Drive 

S pecia lis t ($5'19) a nd Os icu11 1 ($599). 


1 in s talled eac h h a lt"· h cig ht unit, in 

turn . on m y 640K work machine with 

Ta 11cly I000 MS -DOS '..! . I t. 00 (the ori~i


na l ve rs ion ). I loatl etl 2 .8 megaby tes ' 

worr h of programs a nd fil s onto each 

o ne . se t u p a p propria te " ubdirertories 

and ba tc h fil es (s c las t m onth 's column .. 

p . 96). a nd we nt a bou t my daily work. 

S ince th e n I've been s mi ling more . a nd 

days go by whe n l ha v n 't ha d lo put a 

tlo rrY in drive /\ . 

Hard Drive Specialist 
Tarn.Jon m ri kcs tbc dri ve l tested from 

Ha rd Drive Spec ia list (HOS). T h is 5 '.1., - The short Western Digi ta l controller the dTive is active. and that's a pleasant 
Inch unit is going out ot produc tion. a nd board comes with its support bracket tab sound. The sing le red light flickers dur
HDS is s witc hing to Tando n 3 '/,-inc h trimmed to fit in the 1000. Th e two rib- ing drive a ccess. A crude test of drive 
driv~s (no price c ha n g(•). T he ir 20-m ega- bon cables are already attached to the performance called the Doran test shows 
by te driv e ($ 749) Ji , s he n a ::! '/, -inch controller board. but you'll have to guess the HDS 10 m egger as slightly faster (1.1 
Ta ndon al l a lon g. how to attach the other end of the 34-pin times) t.h,an a n IBM PC XT's. 

HDS use a µ lated nw cliu m (compris· cable to the drive. The instruc Uons tell According to HDS, the 5 1/. -inch Tan
ing chrom ium a nd coba lt oxides) U1a t's you that if you gu ess wrong. U1e drive don averages 8 .5 watts (W) when nm
muc h toughe r lha n c h eape r iron ox ide- access light will stay on when you turn ning. not a n unreasonable demand on 
oa ted platters. He<i d erashcs , for in- on the 1000. No damage is done: just the lOOO's puny power supply. It docs 

s ta n c(' , d amage o nl y 1h r ea d/write reatta ch the cable properly. The 20-pin grab 19 W whe n you turn it on (neees· 
heads . not th e d !s l<. ribbon cable has a filled hole that corrc- sary to ge t up to speed qui c kl y) . The 

Tlm' e sing lc-s paeect ty pe wlitten pages s ponds with a missing pin on the drive smaller 3 !4-inch drive HDS is switching 
make up the dTivc's dc w11 mcntation. The connector. You can't. go wrong there, to has a star tiog power of fewer than 10 
in s tallation instructi ns bare ly s uffi ce. and the th ree-wire powe r cable h a s a Wand runs at around 6 W. It should be 
but the form a tting dirc(' tions are fi ne. The one-way-only connector. eveu quie te r. 
drive s lides in r ig ht above d rive A. Three I noticed one problem wilh the HDS 
scre ws secure ii in U1 drive enc losure. Tandy Software hart! drive ROM software. I couldn 't boot 
The third screw Is tou g h Lu inst;i ll with· HDS supplies the Tandy Hard Disk my 1000 with Sublogic's Jet fligh t sim 
uu t a scre wdrive r tha t g1·C1bs the screw. I Utilities (complete with Tandy label) wiUl ulator in d r ive A. Like Microsoft Flight 
u:ipecl th e scre w tu a rcg11la r dr ive r a nd its drives , containing 1-ISECT. FDlSK. Simulator. Jel doesn't u se the operating 
l·arefully m a n e u ve re d ii through the I-:I-FORMAT. Assign, Back-up, and Restore system. Fortunately, you don't h ave to 
hole in the m e ta l cage ci n inc h or so until utilities. The drive comes physically for - run Jet from a boot. You can boot MS
~,,-rcacncOl.Tfe cln Ve~assts. - - - - --matted lwHh a+epoi:tJ.r bu.UlDS.suggests___DQS.disks from drive A_._ 

You might h rivr. to re move any expan- repeating the low-level format with 
s ion boards in t he I000 if your s cre w- HSECT. It takes only two a nd a half min- Hey, R osy 
drive r has ri lon g h a ndle. If you·re not ul<:s (all four s ides have 305 tracks) . I The Rose from Osicom is a IO-mega
dext e rou s. fol lowin g t he instru c tions used FD!SK to set up one partition . then byte Rodl me 3~-ineh drive. Power con
m ight t.akc a while. I was luc ky on my first HFORMAT C:/s/v to set up the parlilion sumption a vei:ages 10 W during d1·ive 
Lry. It's too bad everybody doesn 't supply wllh MS-DOS system files and make it access, bu t sh11ts down to 6 Wafter two 
a special long-headed scre w like I he one bootable. High-level formatting took two seconds of non-use so it stays cool. Osi
tha t comes wi1 h lhc Ta ndy floppy drive mi.J1utes and 10 seconds. eom's 10 meggcr a lso uses a. plated me
kil (the flop py drive ·nl·ws are n ' t the T he HOS drive ls q uieter than the dium rather than less du rnble iron oxide 
right thre.ad s ize for th e hard drive). lOOO's quiet fan. You can 't hear It unless coating. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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GE introduces GEnie. 

Your lowcostwaytog~~ n-line,


and stay there: 


Imagine having acces to quality 
personal computing S!Gs, software, 
CB simulation, E-Mail and games 
at 1200 baud. But paying only a 300 
baud rate. 

Here's GEnie™! 
GEnie stands for the General 

Electric Network for Infurmation 
Exchange. It's a part of General 
Electric Infonnation Services - the 
world 's largest commercial tele
processing network. And now the 
power of GEnie is available to the 
home computer user. 

Now! Up to 2400 baud. 
GEnie can take you to new highs 

in speed and keep you there. Because 
our non-pri me time rate for 300 or 

1200 baud is only $5.00* an hour. 
That's up to 60% less than you're 
paying now. Or, you can go where few 
have gone before-with GEnie's new 
2400 baud service~'* 

So when you're wrapped up in a 
computer group, or heavily into 
serious conversation, you can keep 

. your eyes on the screen. not on the 
clock. (More good news: no minimum 
monthly charges, and the sign -up fee 
is just '18.00.) 

What wishes Can GEnie grant? 
GEnie has most everything. 

Including LiveWire'"CB simulator, 
RoundTable'"'SIG. , bulletin boards, 
GE Mail:M cJassic games like Castle
Quest'"'and BlackDragon',Mconference 
rooms. newsletters and more. 

Sign up from .xour keyboard:
1-800-638-8369. 

Just have your VIS/\, MasterCard 
or checking account number ready. 

· Set your modem for half duplex, 300 
or 1200 baud. Upon connection enter 
HHH then pre s RETURN. At the 
U#=prompt enter 5JM11961, GENIE 
and pres RETURN. (For additional 
information or assistance call 
1-800-638-9636, ext. 21.) 

Then get on -line with GEnie. 
And stay longer, for less. 

~ INFORMATION 
~SERVICES 
General Electric lnform at1on Services Company. US A 

• Rate applies to 300 or 1200 baud. Mnn.·rri .. fi PM to I\ AM. local 1itt1<. all day S.11.. Sutt. and nat"I holidays. Subject lo service "'~tilabili ty. " Additionnl ho11 rly surchorge apphes to 2·100 baud service. 



Ci rc le 383 on Reader Service co rd. 

L E T T E R - W R I T E R ·· BAVE'S MS-DO$ COLUMN 

"Integrated WORD PROCESSING Power " 

THB "BEST" SOFTWARE IS GUARANTEED! 
TRY IT and LIKE IT, or GET a RF.FUND 

The machine code disk L-W Is " A" rated by 
Allenbach's "SOFT WARE RF.PORTS " for: 

EASY USE, DOCUMENTATION, FEATURES 

- FORM LETTE RS and LABELS on any printer. 

- ADD and SUB bookkeeping and tax colum ns. 

- LEGAL PAP ER LI NE NUMBE RING, Centeri ng. 

- Copy, move, delete, insert, merge, select. 

- Screen display same as printout, unmodified 
M J users can see and print up / lower case. 

• MA SS MAI LE R, graphics , cancel changes. 

- SPLIT SCREEN typing Une, see old and 
new versions, word wrap, disk warm start. 

• Over 50 "one key" INSEHTION PHRASES. 

- ONE MODE; Type / Edit I Delete without 
swi tching modes  NP TRA I NING PERIOD. 

WE PAY TAX end USA SHIPPING. Try your 
L-W for 3 months . Like it or return it for 
a refund, less our shipp ing costs of: $ 3.50. 

- BB!lic 16K TA PE sys tem : $ 27.99 
• Extra Fe.oture 32K DISK: $ 47 .99 

Versions: MI, Mill, MlV 
Specials : The B U G S Game 

TBDe $ 9.95. Disk $ 11.95 
ASTRO- STA R ENTERPRISES 

5905 Stone Hill Dr . Information/orders : 
Rocklin, CA 95677 ( 916) 624-3709 

Orders : l -800-622-4070 
in IL l - 800-942-73 17 

You have a large technical au
dience that speaks English 
and is in need of the kind of 
microcomputer information 
that CW Communications/Pe
terborough provides. 
Provide your audience with the 
magazines they need and 
make money at the same time. 
For details on selling 80 ·Mi
cro, inCider, HOT Coco, and 
RUN contact: 

SANDRA JOSEPH WORLD WIDE MEDIA 
386 PARKAVE, SOUTH 
NEW YORK, N.Y. 10016 

PHONE·(212) 686·1520 TELEX-620430 

Complete instructions for hardware 
installation leave you nothing to guess 
at. However. The Rose's formatting in
structions are only adequate . Os icom 
takes a sound but difficult approach to 
install in g the drive cables . You ro ute 
them under the lOOO's m etal cage. It's a 
tight fi t. but th ere' no chance of p inch· 
ing the cables between the monitor-sup· 
porting plastic case and the edge of the 
metaJ parUUon beneath It. I had set up 
the HDS with th e cables running over 
the m etal divider. 

You must attach the two ribbon cables 
to the drive and thread th em through the 
lOOO's drive enclosure before s liding the 
drive into place. The 3 'h-inch rlrive m ech 
a nism sits in a 5'/,,- inch fra m e thal fits 
flush against the sides of the drive cage. I 
had to apply som e force to move th e uni t 
into place and keep the holes aligned 
while inserting the mounting screws . 
T he two screws on the ou tside face in
s tall easily enough, but again , I had to 
tape the last screw to m y screwdriver lo 
get it safely inside the metal cage. 

The Western Digital controller board 
fits tightly. too. Its support bracket tab is 
s horten ed for the 1000. but you must 
still wedge it slightly between the moth· 
e rboard and back plate. The d irections 
for attaching the cables be tween drive 
and controller board a.re so explicit you 
can't go wrong. 

Which DOS? 
Osicom doesn ' t suppl y DOS hard 

driv e utilities: you'll have to get your 
own . I used t he Tandy utili ties that com e 
on the lOOOHD MS-DOS system disk. 
You can a lso use PC-DOS 2 . 1 or 3.1. 

The Rose arrives physically formatted 
so you don't need a low-level format pro
gram. I did it anyway with the Tandy 
HSECT. Low-le v e l forma t ters like 
HSECT Initialize the hard disk by writ· 
ing sector h eaders o n a ll trac ks . The 
proces s defines track and sector loca
tions as well as st:ctor size. 

PC-DOS 2 . 1 can ' t do this. but If you 
need it. the Oslcom Basic inpuUoutput 
system has a low-level formatter built in . 
After Installing the board. you can load 
Debug and type in G C800:5. Debug's Go 
command starts a format routine a t that 
a ddress. !When you turn the computer 
on. the boarrl es tablishes its ROM a t seg
ment C800 h.exado::cimal. som ewh ere be· 
tween the video window at 8800 and tl1e 
BIOS ROM a t segm ent FCOO.) Osicom 
warns that the 1200's low-level format 
program can cause problems. 

To partition and format rh e Osicom 
you can use PC-DOS 2 .1 's FDISK and 
Format. or the FDISK a nd HFORMAT 
provided with the Tandy lOOOHD or PC
DOS 3.1. As a safety featu re. MS-DOS 
2 . 11 's Fonnat won 't touch a hard drive. 

Partitioning divides the disk for use by 
different operating systems and makes 
one partition active (the one from which 
you boot). E ven if you 're using the whole 
disk for MS-DOS (one partition), it's a for· 
mality you must go through before DOS 
will recogn ize the hard drive. 

The h igh -level format utility adds a 
boot sector. file allocation table (Fl\TJ. 
and directory. and tests all sectors. Ifyou 
want to boo t from your hard drive. use 
the /S para meter to copy system files 
from a system floppy to your new h ard 
drive. i.e.. HFORMAT C:/S/V. The V pa
rameter gives you the opportunity to add 
a volume name to the formatted drive. 

After formatti ng. I ra n the Norton Util
ities' Disktest. fi nding one bad cluster. 
Oneoutof 2 .587 isn' t unus ual. [Ten-meg 
hard drives have eight 5 12-byte sectors 
per cluster.) 

The Osicom Rose makes more noise 
than the 1ooo·s fan. a whirring sound. 
but I don' t fin d it obnoxious. It has two 
fa ir ly bright red ligh ts; one Indicates that 
the power is on (and fl ashes if a ll is not 
right) . and the other blinks d uring drive 
access. The only problem l ran tmo Is 
that Super Utlllty won't run w it.h the Os
icorn drive installed. 

The Do1·an test for drive performance 
puts I.he Osicom in the same class a the 
HOS ( 1.1 tim es as fast as an XTJ. Som e 
of this speed m ight be due to differences 
between 1000 and IBM PC rather than 

between the drives themselves. The test 
uses U1e Norton Utilities' Disktest: whidt 
tests all s ectors of a disk. as a rough in · 
dication of drive s peed. You divide the 
number of kilobytes of storage on a d isk 
by how long it takes Disktest to run and 
get an index. T he IBM PC XT yields 44K 
per second. The batch file in Pig. l also 
uses No r ton's stopwatc h program 
(Tirtlem ark) to time Dis ktest. and DOS's 
CHKDSK to get the amount of storage 
space on the specified drive. You can 
print out the resulting one-screen dis
p lay wit h Llle prinL·scrcen fun ction 
(s hifUprintJ . It works on floppy a nd RAM 
disks as well . 

Drive Carefully 
If you use PC-DOS 2 . 1. the 1-·orma t 

commanrl is a threat to hard drives. In
tending w for·maL a floppy in drive I\. you 
can easily clean out your hard drive by 
not specify ing the d rive letter (with drive 
C as default). Or som eone else using the 
machine could do it fo r you . The ba tch 
file in Fig. 2 can provide some protection 
by giving you fair warning. It short-cir
cuits th Format command by checking 
fo r a drive parameter after the com 
mand. If it doesn't find a parameter. it 
te lls you so a nd stops. If you specify 
drive C. ft asks you to reconsider and of
fers a n out. Otherwise, Format.BAT for· 
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echo off 
els 
echo Doran Test for Drive Performance 
rem Developed by Joseph Doran, and uses Norton Utilities to 
rem provide crude test of drive perfo r mance . 
timemark start / n 
disk test %1/d 
timemark stop /n 
chkdsk %1 
echo 44 Kbytes/sec is standard for XT . 1000 may affect speed . 

Figure 1. Batch fi le that tests for drive performance. 

echo off 
rem - - File to prevent formatting of hard drive by PC-DOS 2 . 1 
rem -- Rename FORMAT.COM to SFORMAT.COM 
if "%1" == "" goto nodrive 
if %1 == c : goto harddisk 
goto doit 
:nodrive 
echo Please use drive spec with FORMAT command. 
goto end 
:harddisk 
echo Do you really want t o format yo ur ha r d drive? 
echo If not, press CTRL-C to return to DOS. 
pause 
:doit 
sformat %1 
:end 

Figure 2 . Baldi fi le Lo p reventformatung hard drive. 

Put a Green CRT 
in Your TRS-80 

Regularly $99.95 

WHILE THEY LAST 
Green-$35.00 
Red-$25.00 

Don't forget about our quality 
Amber tubes for the TRS-80 

line-$99.95 

For Tandy Models I, 111, 4, 1000,1200, 
2000 
Warranted for one full year against man
ufacturing defects or tube failure. 
Comes with a 30-day money back guar
antee. 

La ngley-St. Clair 
Instrumentation Systems. Inc. 

132 W. 24th St. , New York. NY 10011 

Call now to order your 'Soft-View"'' CRT 
800 221-7070 

In New York call 212 989-6876 

Hard Drive Specialist 
16208 Hick ory Knoll 
Houston. TX 77059 
7 13-480-6000 

Osicom 
18 Bank St. 
Morristown. NJ 07960 
800-922-0881 

Figure 3. MwuifacLurer · irifurma
Cion. 

mats th e disk in the specified drive. 
You must rename the r eal format pro

gram (Format.COM) because the DOS 
comma nd pro essor (Command.COM) 
looks for .COM files before .BAT fil es 
when you fa il lo provide an ex teusiuu 
and two fil es have the same name. (The 
DOS 's order of priori lies is internal com
m ands first. .COM..EXE. and .BAT files.) 
In this case: I r enam ed Format.COM 
SFORMAT.COM. Notice how this ersatz 
formflt command test for no parameter. 
using empty quotation marks to r epre· 
sent nothing (sec last month for another 
metJ1od). 

Next month : some hardware basics. 
or how hardware devices get the 8088 
CPU's attention: Basic graphics: another 
ANSI trick. • 

Yott can write to Dave Rowell at 80 Mi
cro. 80 Pir te St.. Pelerborough. NH 03458. 

THE SMART WAY TO SAVE 

YOUR BO Mic~ 

You 'll find all your favorite issues of 80 Micro in minutes-and in great condi
tion-with smart-looking binders or fi le cases from Jesse Jones. 

Sturdy, protective file cases make for easy access to each issue, while rugged 
binders allow magazines to lay flat for easy reference. Both hold 12 issues, are 
custom-designed in green with gold spine lettering, and are unconditionally 
guaranteed. 

Order today! 
Fiie C2ses: $6.95 ea.; 3/$20; 6/$36. 
Binders: $8.50 ea.; 3/$24.75; 6/$48. 

YES! Please send me protection for my 80 Micro: 
_ ___ File Cases ____ Binders 

I enclose my check or money order for $ ____ _ 

Name ______________ _ _ 

Address _______________ 

us OJrroocy ooy.OJ!!;dc us.add $2.50 pet (em for posage and handing. 
f'i!m! iJoN 4-0 l'.Ms b dEIM!fy 

MAIL TO: 

Jesse Jones Box Corp. 


PO Box 5120-Dept. 80 M 

Philadelphia. PA 19141 
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MS-pOS NEW PRODUCTS I edited by Mare-Anne Jarvela 

Cat and Mouse 
Torringlon 's Manager 

Mouse uses an tndepentlent 
suspension system . an on
board m icroprocessor. and a 
'self-contain ed drive mecha
nism that gives you skip-free 
performance on virtually any 
surface at any a ngle. 

The Manager Mouse works 
wilhtheTandy 1000. 1200HD. 
and 2000. It plugs tlirectly into 
your computer without any 
ex ternal power supply and 
works without a special pad or 
tablet. The included TMouse 
software provides compati· 
bi li ty with a wide range of 
popul a r windowing. com· 
puter-aided design, graphics. 
proj ec t manage m e n t. and 
word processing applications 
like Auto CAD. GEM. DesQ. 
Framcworl{, Microsoft Word. 
and PC Paintbrush. 

The Manager Mouse costs 
$198 a nd comes with TMouse 
so ftware , u ser's man u a I. 
techn ical reference data. and 
a protective Lravel pouch . For 
more information . contact 
The Torrington Co.. 59 Fie ld 
St .. Torrington, CT 06790, 
203-482-95 I I . 
Circle 5 77 on Reader Servlce crird. 

Pay Day 
Joe Lyn n 's Payroll System 

for MS-DOS computers gives 
yo u pay ro ll accounting for 
your business for $49.95. 
The system was created wi th 
th e smal l business in mind 
(10-25 employees) but can 
handle up to 999 employees. 

It calcu lates the standard 
federal. state. and FICA de
ductions as well as fou r mis
=tl anr.nu~edttetiefls y-OU 

d e fin e. It prints your pay· 
checks. posts th e totals. 
prtnls a journal record . and 
prints W2 forms or the data 
for your 941 form. Pays tubs 
include year-to-dale totals for 
all deductions as well as year
to-date net tolals. 

Yo u need MS-DOS, l 28K. 

and one 5 1{-inch floppy d iSl{ 
drive lo run the system for up 

to 50 employees. For further 
details or a sample program. 
contact Joe Lynn. 23501 W. 
Gagne Lane . Plainfield . IL 
60544. 815-436-4477. 
Circle 575 on Reader Service card. 

Business Tools 
BPI Bus iness Builder Is an 

integrated software system 
that gives you four a ccount

i11g and fou r m anagement 
tools in one product.. The 
package requi res an IBM PC 
or compatible us ing MS-DOS 
2 .0 or later. 256K. and two 
noppy disk d r ives (or one 
floppy and .one fixed drive). 

The accounting section in· 
el udes ge neral le d ge r . ac· 
co un ts receivable and 
payable. and payroll ledgers. 

-I.~ also pra..vid..c.s_ :'iilll-with a_ 
comprehensive system that 
includes automatic doub le-
entry accounting. automated 
c heck-writing. specialized 
journals. and pred e fined fi. 
nancial reports. 

The management tools in· 
elude lnformalion manage-
m e n t. word process ing. 
spreadshet:ls, and busi n ess 
grap h ics. The managem en t 

The Manager Mouse has a se/{-contai ned drive m echanism. 

programs inte1face wjth Lotus 
1·2·3. dBase II, WordStar, DIF. 
and ASCII fik.s. You can also 
integrate them with a BP I 
communications module. 

The package Is $795. For 
more information. contact 
BPI Systems Inc.. 300 I Bee 
Cave l:{oad , Austin , TX 
78746, 5 12-328-5400. 
Cirde578onReaderServtcecard. 

Horse Racing 
Winning at the Trac k from 

Liberty Publishing is a thor
oughbred handicapping pro
gram for the IBM PC and 
compatible comp u te rs (in. 
elud ing Tandy 's). 

The package compares cu r
rent race conditions wil!1 the 
abiliti es of the competing 

_ho rs e s and c:om pares th e 
h orses against eac h olher':
The horses· past performance 
records form th e basis for 
both comparisons. 

The program eva luates key 
variables s uch as track sur
faces and race distances a nd 
then makes au tomatic ad
just.men ts to equa te th e 
horses· statistics. The results 
are th en he ld up to the con

ditions of the cu rrent race to 
yi e ld th e top three or four 
choices. Th e program is 
m e nu-driven with 12 
scree ns. includin g a h elp 
screen. 

Winning at the Trac i is 
based on a book of the same 
nam e . T he package is $49.95 
a n d Includes a di k a nd a 
160-page book. For more in
form a tion. contact Liberty 
P u b lis h in g Co., 50 Scu l l 
Adam Roa d . Cockcysv ill e. 
MD 21030, 301-667-4094. 
Circle 576 on Reader Service card. 

Trading Places 
Sunburst offe rs Trading 

Post. a two-player s trategy 
gam e for th e Mod e l 1000. 
Aim ed al s tudents in grades 
3 - 7. it teaches you tu 111ake: 
decisions based on a set of 
ru les . to sharpen visual per
c e ption . and to encourage 
planning and strategy. 

The object of the game is to 
be the first lo match a set of 
five to eight objects selected 
b y the colllputer. Yo u take 
turns exchanging the objt:ds 
a ccording to a given set of ex
c hange rules, or you can re· 
q uest a shape at random from 
t he comp u te r . Th e game 
never gets dull because start· 
ing s hapes . goa ls . and ex
change rules differ each lime 
you play. 

For more information. con
tact Sunburst Communica
t ions Inc .. 39 Was hin g ton 
Ave . . Pl easa ntvill e, NY 
10570, 800-43 1-1934. 
Ci rd P. .'5 73 onReader Service card. 

Organize Yourself 
Synthesis 11 from SSL a $99 

"MS·OOS m.ua oase-ma:nager. 
Jets you crea te files. record in
formation . and review infor
ma tion on-line or in printed 
reports. It also includes ut.ili
tie:s that let you create a sys
tem llbrary and tra nsfer fil es 
be tween disks. 

When prorlucing a custom 
report. Sy ntbesls II can per· 
form arithm etic calcu lations 
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There's only one ne-wsstand 

in the entire -world 


offering you this selection 

ofgreat cotnputer publications. 


COMPllijRWORLD r 1 

That's right ; you can get them all here. And at discounts. 
So browse. Whether you're new to computers. an experi
enced home/professional user or "in the business": order 
yours, today! 

D Computerworld. If you manage information, you can't 
manage without your own subscription. $39 gets you 51 
issues, plus 1 OSpecial Focus publications. Save $5. 
D PC World. The one publication that will grow with your 
growing PC needs. Helps you analyze financial/accounting 
data, manage complex projects, communicate results and 
plan. Now 12 issues for only $17.97; you save $5.78. 
D lnfoWorld. The only way to stay on top of what's 
happening is by getting the only personal computing 
newsweekly. Authoritative. Objective. Easy to read. $29.58 
for 51 issues ... only 5811: an issue. 
D inCider. The Apple It journal. . and the only magazine 
devoted exclusively to the Apple It family of computers. 
$24.97 for 12 monthly issues. Save 30% off the cover price. 
D Macworld. The world's most creative computer de
mands a journal that's just as simple, powerful and fun: 
Macworld. Now 12 issues of this attractive, easy-to-read 
publication can be yours for only $24 (you save $6). 
D HOT Coco. Keep the color in your li fe all year long with 
HOT Coco, the magazine specifically created for the TRS
80 color computer and MC-10 user. $24.97 for 12 months. 
Save 30% ott the cover price. 
D BOMicro. Don 't risk being an uninformed TRS-80 user. 
Get current, unbiased, system-specific information from the 
largest, most knowledgeable TRS-80 source. $24.97 for 12. 
Save 48% ott the cover price. 
D RUN. The informative (and fun) Commodore 64/Vic-20 
monthly. Comprehensive software/hardware reviews. ac
tion-packed games and timely tips to help you get the most 
out of your system. $19.97 for one year: 43% off the cover 
price. 
D Micro Marlcetworld. Selling? Twice a month, get in
depth reviews/forecasts to keep ahead of consumer 
trends/market needs. FREE if ycu qualify. 

D On Communications. Bypass, teleconferencing, CATV: 

each month, explore the major developments shaping our 

communications world. FREE to qualified applicants. · 


TO ORDER: 

Check the publications you want above , then fill in below, 

and return this page to: 


CW Communications/Inc. 

Circulation Department 

Box 880 

Framingham, MA 0 1701 


(Plcooc pnni o• type.) 

Title 
Company _ _ _ _ _ _ ______ ___ ~ 

Nature of Business 
Street _ _ _ _ 

City 

State Zip ___ ______ 

Telephone 
Address shown is: D Home D Business 
DBillme. 
D Payment enclosed (make check payable to 

" CW Communications/Inc."). 
D Send information about foreign rates. 
Please allow 6-to-8 weeks for your first issue. 

Your Money-Back Guarantee 
If for any reason you 're ever dissatisfied with your subscrip 
tion, simply request a refund for all unmailed issues. 

375 Cochituate Road, Box 880 
Framingham, MA 01701 

(617) 879-0700 6C09· 12·EM02 
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Circle ~52 on Reader Smvic~ card. 

Install our new Le tterWriter N LO upgrade kit in your printer 
and you can choose N LO (or any of 15 other print features) 
by simply tapping your printer panel buttons. NLO print has 
four times the resolution of draft print. That means finer 
character de tail, no visible dots, and impressive-looking 
documents. The FX version even adds IBM Graphics 
printer compatibility. With LetterWriter in your FX or RX, 
you may never need to buy a letter quality printer.Why not 
get LetterWri ter f r your printer today? 

NLQ 12345abcdefghiJKLMNOPQRS 
Dr0 ft 1 23~5abcdefghi J KLMNOPQRS 

$79.95 $59.95 
FX RX 

For all FX·B0/100 and RX·80/IOO 
printers Including Fff and+ senes. 
Simple plug·in installat ion. 
Complete instructions 1nclu<led. 

Oresselhaus Computer Products, Glendora , CA 

Call (818) 914-5831 for dealer nearest you. 


Circ le 18 1 on Reader Serv ice card . 

EXPAND THE TANDY 2000® 

TO 


BSBK 
OF DOB ADDRESSABLE RAM 
Includes RAMdisk Software at No Extra Cost ... 
Add 640K of External RAM Memory to TANDY 2000's"' 
256K of Internal RAM Memory for a total of 896K of DOS Ad
dressable RAM. 

• Uses only one (1) External Memory Card Slot 
• RAMdisk Software is included with the price. 

$495.00 for a 640K bytes of External 
cost: RAM Memory Soard (Includes RAMdisk 

Software) 
Call about our Trade-in Exchange option 
if you already use Tandy's 128K External 
Memory Board. 

for ordering (509) 627-5291 
and inform ation cell: Hours 9:00-5:00 PST 

We accept Check, MO, Visa, Mastercard
tern-is: Add 7.3% sales tax In Wash. 

Add $3-shipplng/handling, $5 roreign. 

TANDY 2000' IS A TP.ADEMARK OF TANDY CORPOP.ATION 
RAMCllSI< "' o RencJom.ACCOS3·Momory based rJiSi< 

~ -
ENVISION DEBIBNB 

1909 O R C H /\H U WAY • R IC H LAND, WASHINGTON 99352 
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MS-DOS NEW PRODUCTS 


IEL 
488-2000 @-. ® • 


You can use the 488-2000 in terface with Tandy com
. puters. 

on numeric fie lds, and it also 
lets you custom-design report 
formats for maximum clarity 
a nd effectiveness. 

F'or more Information. con
tac t SourceView Software In 
ternational. 835 Castro St.. 
Martin ez . CA 94553, 415
228-6220. 
Circle 5 72 on Reader Service card. 

Universal Interface 
A new universal GPIB-488 

interfac e is a vailabl e from 
Scientific Engineering Labo· 
ratories for use with any com
puter that sports au RS-232 
port. It's the Model 488-2000. 
for use with the IBM PC. XT. 
AT: the Tandy 1000, l 200HD. 
2000; and the Macintosh . You 
can use the same software on 
a ll compu te rs . It's n ot lan
guage- or operating system 
dep ndent. 

The price ts $675. For more 
de tails . contac t Scientific En
g ineering Laboratories . 11 
Neil Drive. Old Belhpage. NY 

11804, 5 16-694-3370. 
Circle 571 on Reader Service card. 

Switch Box 
Any MS-DOS system can 

use this cod e-activated 
printer switch from Via West. 
The switch comes with soft 
ware that lets you s pe cify 
whjch printer you want to use 
from the keyboa rd or yo ur 
program. 

The elec tronic swi tch a l
lows greate r distance b e 
t wee n your c ompute r and 
printers. You can remotely lo
cate a printer up to 30 fee t 
away to reduce noise. All of 
th e switch·s connectors are 
female DB 25S a nd m a ting 
male connectors are DB 25P. 
The printe r switch measures 
5 .8 inches by 3.8 Inch es by l 
inch, and it cos ts $89. 

For more information . cull 
ta r.t. Via West Inc .. 534 N. 
Sto n e Ave . . Tu cson . AZ 
85705. 602-623-5716. 
Circle 5 7 4 on Reader Serulr:e card. 

This code-activated data sw itch comes with software. 



Circle 186 on Reader Service card. 

MS-DOS NEW PRODUCTS 

Ste p· By·Ste p Gulde to Meklng 
WordSt., 2000 Work For Youl 

Bookings communicate documents. 
HPl3ooks' Q uic k & E a sy In a ddi tio n , y o u'll learn 

WordSta r 2000 ($1 4.95 plus WordStar 2000's com mands 
$ 1.95 ha ndling) by Janet Cri · and m e n us , incl uding glos· 
de r helps you master Word· saries, the s pe lling checker . 
Star 2000 features a nd a ppli· a nd winnows . Qu ick & Ea.sy 
c at ion s . You ' JI learn to a lso In c lude s fac ts o n th e 
pre pare be tt e r corr es pon Wo r dS ta r 2000 P lu s p ro· 
dcnc . outl ines. a nd reports . g ra ms Ma i! Lis t . Starlndex. 
Quick & Easy a ls o teaches a nd Tel Merge. for m ore infor 
you how to wri te a book or m a tio n . conta l:l HPBooks 
newsle tte r. c rea te preprinted Inc .. Box 5367. Tucson . AZ 
form s a nd a ccou nting re· 85703. 602-888·2 I !')0 . 
ports . a n d m e rge a 11 d Le le · Circle 5 70 on Reader Service card. 

MS-DOS New Products In dex 
R e ader Servlce 
Number Company Page 

578 BPI Systems Inc . 88 
570 HPBooks Inc. 9 1 
576 Liberty Publis h ing r.n. 88 
575 Lynn . Joe 88 
57 1 Scienti fi c Engineering Laboratories 90 

572 SourceVtcw Software In ternational 88 
573 Sunburst Communications Inc. 88 
577 Ton-lngton Co.. T il t'. 88 
574 Via West Inc. 90 

New Products lis lings a re based on iriformalion s upplied in man
ufacturers· press releases. 80 Micro has not tested or reviewed 
th ese products a nd cannot g uaran tee any claims. 

lnolud H the Beat Appllcet lona St Method• 

1111111111 
Janet Crider 

Lea rn WordStar 2000 w ith a step-by-s tep g uide from 
HPBooks. 

~~c·~ PROfi * IV™ 
<1 •0'~c RESTRUCTURE& TRANSFER 

UTILITY 
NEW ! For PROFILE®4 PLUS NEW! 


Mode l 4 - TRSD O S® 6.2 


49.95 

For PRO FI LE® 111 PLUS A LSO For PROFI LE!!> PLU S 


Mode l 111 /4 Mo d e l 11/12 

LOOS® o r TR SOOS® 1.3 $89.95 


$49.95 

l'ROfi> allow• you 111 rt•organize your d ata base TO M EET TODAY'S N EEDS. 
nnd then m oves A LL o r SELECT ED f ield s and/0 1 rt:l.mds nf existing da ta in to 
your new f 1fe struc tu re. 

• •" FEATURES • •• 
• WORKS WITH HA RO O l ~ K O R FLO l' PY 
• CREATE ENTIRELY NEW FILE S- se lec ted fie ld s. record s 
• PRO VIDES A RCH IVING-hard disk to floppy 
• RF-ARRANGE FI ELD S- even across segm ents 
• DKO P O K AU D l· IELDS 
• SI IORTEN YOU R FILE - d rop u11u,ed expam io n record s 
• CH AN CE FIELD LENGTHS- KI L 1ust 1fy d ata 
• CH ANGE NUM O£R or SEG MENTS 
• CREATE SORTED FI LE - d ro p d eleted fie ld s 
• LI I ~K;\ L IN SERTION - speci fied fields 
• COMPLETE USER M AN LIAl-w ith .. xam p les 

·TO ORDER· 

Send $'19. 95 (Model 11 1/4) or SR9 q~ (Morie I 11 /1 7) 


Plus S2.50 for Handlmc •m d Post"1gc 

Check. M .0 . VISA/MC o< COD 


(for r h;uge card, give c-xprration da le, numb('r ) 


-To· BLUE RIDGE S OFTWARE 
230 Chester f ield Ro~d 
Lync hburg. VA 2450 2 

f u 1 µhum: u1i.J1;":r) Of 11100: ln fnf lll il!IOn 

c. 11 (8'MJ n ' -0s1-. 
'\ I 00 off o n pho ne orders I 


VirGinia residents odd 4% s.i les tax 

Most order" fi ll rcl w 11 hin 1.a hours 

(a llow 2 weeks for \ hec ks to cl C"ar) 


PLEASE SPECIFY VER SION 

P1ofllq , TRSDOS .1re registered tradema rks of ra ndy Corp 


LOOS is il registered trademark o f l ogica l Sv) tenu , Inc 

Circle 371 on Reader Service card. 

8 Mhz Supe Speed-Up 
THE Ii I AND ONLY REAL 8-Mhz SUPER SPEED-UP. IT USES ADVANCED TECH
NOLOGY WITH NO WAIT-STATES. FASTER lhan most 16 Bit MS·DOS computers! 
For Models I. 111. 4, 4P and 4D. ALL DOSes. 4 SPEEDS (2, 4. 6, 8 Mhz). Was even 
rested during design al 9.25 Mhz. Software and/or hardware controlled. $129.99 

SUPERRAM 

THE RAMDISK program to use 128K-1 MEG for applications. NEWDOS AND 
TRSDOS.6X with conlrol utilities. Make ynur RAMDISK physical drive 0. Load whole 
system and your huge database, business program, etc., in momory. FASTER THAN 
A HARD DISK. Simple ins1allation. You can control every1hing AUTOMATICALLY: 
RAMDRIVE • (0- 7), ORIG DRIVE • (0-7) format or no-formal. first and last MEM 
BANK. AUTOMAT IC RAMDISK initialization and copying of your desired files to RAM· 
DISK. Contrul uli lily-redefina rnmdlsk . check, change, write/enable pro1ect, select 
memory map 0, 1, 2. Select 64 x 14 or 80 x 24 Video, default or inverted video. 

ONLY $49.50 

MEGA MEMORIES 

POWERFUL. Now you can run your r1 •1abase and business programs ar full speedl 
Load BASIC in less lhan a second! RUN YOUR PROGRAM NOW WITH THE SPEED 
OF THE FUTURE. Due to greal interest we've LOWERED our PRICES! 

1 MEGABYTE MEMORY was selling for $399.95 NOW $299.95 
768K MEMORY was selling for $339.50 NOW S255.00 
5 12K MEMORY was selling for $275.50 NOW $206.50 
256K MEMORY was selling for $1 64.25 NOW S 125.50 

All mega memories with PAL, Dynamic Ramc, nnd Manual. 

(NEW!) AUTOMATIC PDRIVE RECOGNIZER 

No more POrivc hosslo. Search, tind and initialize automatic all legal pdrives of 
unknown NEWDOS diskettes. All wilhin a few seconds! 
A must for NEWDOS owners $29.95 

(NEW!) TRSDOS 6.X NEW HARD DISK DRIVER 

Now got full access to your hard disk. Original Radio Shack hard disk driver init ializes 
only 403 Tracks. so you aren' I r1ble to use att of !he tracks on your nard disk. NOW 
YOU CAN INITIALIZE YOUR HARD DISK WITH TRSDOS 6.X and toke full advantage. 
FORMAT 808 tracks! $99.50 

SEATRONICS- P.O.B. 4607- 6202 ZA .BORGHAREN- HOLLAND-TELEX 56509 
member ol Durch Export Organizarion Exhlbiror ar COMDEX Europe 85/86 

Please specify exact system configuration when ordering or requesting inlorrnallon. 

VISA- MASTER CARD- ACCES- EUROCARD-EUROCHEOUE
TRAVELERS CHEQUES 

80 Micro, February 1986 • 91 

http:TRSDOS.6X


rYJ m Mcfgl1 Sr•aver 

Circ le 4 IA 0 11 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 4/4 P and have beenoptimized to install and run 
without hassle. For example, we have memory-mapped WordStaf'!' and it runs circles around the standardversion 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 ls.rJ..Q!tf 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. 

Delivered 	 dBASE II®ReportStar'" 	
CalcStar '" 

Montezuma Micro CP/M"' 

RETAIL VALUE $1699 


TurboPascal"' 

TRS-80 Disk & Other Mysteries. Tne "How to" boo!< o1 dataSave A Bundle on these books and disks recovery tor lhe TRS-80 Model I disk operating system t 28 pages. Retail 
Re1a11 S22.50 Now $18 

Take i!dvantage of our volumediscounts. Buy any three items from this list and deduct $5 from M icrosoft BASIC Decod ed & Other Mysteries. Thecom
your total order. Buy four...deduct $10. Buy five_deduct $15. Buy six... deduct $20 and so on. 	 plP.le guide lo Level II and HASIC. 312pages. 

Retail $29.95 Now $24Buy a bunch, save a bundle. Please add $ f each for shipping. Add $5 10 orders under $50 for 
The Custom TRS·SO & Ot her Mysteries. The complete guidehandling. 
to customizing IRS-80 Ha10Ware and Software. 336 pages. 
Re1ail S29 95 Now $24 

BASIC Faster & Better & Other Mysteries. Tne complete 

guide to BASIC programming tricks and techniques. 290 pages. 

Re1ail $29.95 Now $24 

BASIC Faster & Better Library Disk. Contains 121 functions. 

subroutines and user rou tines. Search merge. compare and listing rou tines 

plus array handlers. BASIC overtays and video drivers 

Retail S19.95 Now $16 

BASIC Faster & Better Demonstration Disk. Contains 32 

demos of the Library Disk contents aoove. 

Retail $19.95 Now $24 

BASIC Disk 1/0 Faster & Better & Other Mysteries . 

Programming lips and techniques to store/retrieve da1a from disk. 432 

pages Relail $29.95 Now $24 

BASIC Disk 1/ 0 Faster& Better Demonstration Disk . All 

ol lhc maJOr demo programs and lrbrary of disk 1/0 subroutines in 25 BASIC 

programs. Random. lr~exed Sequential and TREESAM file handlers 

included. Retail $29.95 Now ·524 

Mach ine Language Disk 1/0& OtherMysteries.Aguide to 

machine language disk 110 lor tne TRS-80. 288 pages 

Retail $29 95 Now $24 

TRSDOS2.3 Decoded & Other Mysteries. Detaileaexplana· 

l ion of the Madel I disk operating system. 298 pages. 

Relail $29 95 Now $24 

How To Do It On T he TRS-80. A comple te applicalions guide to 

tte TRS-80 Model I. II, Il l. 100. and Color Computer. 352 pages. 

Retail S29.95 Now $24 

The Custom Apple & Other Mysteries . wno cares? 

Retail $29.95 Now $19 

Due to the nattKe of lhts ousinP.Ss. ltlest au: NO REFUNDS on sohwate We accept 
American E:q:it ess.. M.:tSTP.fC ard. V1sa aro COO YOJr card is 001 ct1~9e:1 un111 wesh1py<11r crCler 

Bundle 

WordStar® # 1 

Mail Merge® $ 2 g g 
SpellStar"' 
Starlndex~ Delivered 

Electric Pencil"' $149 
Red Pencil'" 

Montezuma Micro CP/M0 Blue Pencil'" Delivered 

Works wlln TRSDOS. NEWOOS·BO. 

WordStar® 
Mail Merge® 

SpellStar'" 
Starlndex"' 
DataS tar '" s499 

OOSPLUS and MULTIODS 
{Model 1.3.4) 

RETAIL VALUE $240 

~-------', 'J"lt."i-.'t.JJ "'·''' 
.\·n11 11 1: "\-- 11 1: 11 .. 

WordStaf"l 
MailMerge'" 

SpellStar'" 
Starlndex'" s599 

Delivered 

Montezuma Micro CP/M 
RETAIL VALUE S1553 

I BJ ~ Montezuma Mw:m W[JdStar". SpellSta( " , Starlrdcx'"' , MailMef'C}l' '" , Oa1:1 Sta1 .. , ReOOn Stai  and CalcS!ar .. bdong to 
M1croP10 ' 1n 11.•f n.111or.11 ColllHdlK>n CP/M~ bebngs to Digital Rese arch Inc. cJMSE l1' Deimos 10 Ash1on·Ta1e. Inc All the Pencils" 

Turbo Pascal ... bciorq~ to Borland lntematonal 

Pl'f'S(Jlal art] COT(la ny d ltd.s. ate accepted w11hrut delay (ca• tor details) Delrveroo i:rices 31t 
Int lhe kJWtt 19ltrro:s t 48 States Viy Pnc<S and spec:rfatons sut)feCt lo c:Nnge wntnn noua: 
~:~w00oori·,15i~~~~ca~w~::~r:~~ a ca11 ano we w111 t~e me 11n.: toeJ.P&o m ,1unM 

ORDER NOW .. . TOLL FREE 

800-527-0347
MONTEZUMA 

~~~~~~~~. Ha")ar •8~- r·.-1r1 00-442-1310 
P.O Bo• 32027 	 The Toi F1"" lline:s are lor Of()of's oNyICRO 

1 

oauas. Texas 75?32 "WE KEEP YOU RUNNING " s-.ru-• soo,oct 10 c:nonoe """""'"'"'"' 
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RTEZUMA 

16.ICRO 

P.O. Box 2169 

Camp Verde (Lizard Flats) 

Arizona 86322 


' 'WE KEEP YOU RUNNING '' 

COMPUTERS 
~~ 1000 IOr MOOcl 1000 1181( l'IAM IDM CIOOl:' sa~9 


l~ HJ()\ MO(lel 1000 w/IOM tiattl ()1$). A 2!161( RAM urn'l 

26 1070:.'0£d• J.!ooot .fi,.l<R~J;' r'\o•eO/~ 101~ 


16· 31216.t K. fatenoe<1 UA:>M...t,,;O'or U>mc>u:f1 'l 1~/ 


~Ei l13~ IEiK Cole-• Compvlc• ~ 19 

zo J136 16 1( e ~1enceo ~COIOfComou1et'1 1:s::i 

16.J!.69 Poc ~ 91 Comc>utt• 3 w11h to< RA!., 8!> 

26·3050 P ut Corripuwr .s )I 

26-3670 Poe ~ (!! S<,."t•l.i: Compv10• !o 101 

2'6·380? Mu•J•' 100 241( l'vrhtU!ti Cvmvutl:'• )J'J 

1f. 3860 '· ..i 700 7U'. Pol't~llle Compute• a.so 

26·!.IOl MOOtol 2000 'l·Oll•e 128K 13~'J 

2'5·5"104MoOtf1000 W/tl~lr1 rll'\ k .anrl ,..,61( n2.s 

~6021 Mooc:l6000Z<11!.l21( )82• 

lti6011M~bOOOHU~l1K -l 674 

26 60SO OT I le•........ 33~ 

l660!.lCH · IOOle1tnna1 bf!l 


MODEMS 
,S . 1003 '-4 •110003009:1udln~~I i 1n 

a' 101JM00~11000300. 12000.avo1n1em.a1 255 

'6- 1084 U odel JP Modom Boll•d 89 

26· 1113 DC Mouc111U 109 

'6 111.t Ac.ou~ tic Couple• Mooe"' 89 

:-c.. 111r.oc.2212Joo-12000.uo m 

2fl. I 177 OC M-5 JOO R;wd Mf>l1"'m 110 

~-1118DCM·3300 0111.K1"4odo"1 !,,I 


At\C.hOI Mailo. I MOdttm JOO U.l UIJ w11h cat>le 74
"'"""°' 300/ 1~ 9;1ud M odem .... th C"b~"' f'S 2~') 
H.ntt:>mart~ JOO Dauo lti'J 
u .ii 1 ~t. 11009 3()0. 1200 93uCl. •t111.l•"'."lt ..tl? 
Haye$ ~arunooem 300- 1200 oauo H9 
>1Jy1t.Comiu1.~ )0() .1200 ut.es.ume~o f1w31 ,; 2~ 

PERIPHERALS 
ALS O sec. AOD· ON CARDS UNOEFI UPGFIAOf S 

LNW· l!IO lar Ul'li!".111w,trull hl!)h Cm·"" 389 

17" G••e" t l on Otue Compo).lte 11.ceo MonrlOI 

11·· Ambe1 t•on·Glate CornOOStte VIOeOMONIOt 
 ,.•• 12" Gtetn ll on CIPtt nL !IBM)VoQe:O M Ol'lo!Of 
12·· .a.moer r•on·G111c I IL {I UM} vo0eo t nr1or ., " 

n l r.,I Qtl•IO• ' CO"IC 'M!l'I IBM C;a~ 31 •Jo C~l)C 

~ tao1e: •or M OOel 1 ~ evooaro -to·mc>MOI I 


X,. ")()l0 l.loctel 1200 VM·3 Mon<>eh•om. J. IOI' ... 

?6O!lt1 Ge11Ulf>e R S Pi1111yf1U~tt An11 •Gta1e Dev.cc 
'6.t08S l.lOdtl ..P C4try1.-.g C;ue " 

2G-ll:))M<»tt31!JMBH.i1\l0.)~ln~t l'\1! 

~6-11:\.& !.WU.1 4 tS.Ll B H<'tO 0.S ~ lnSI ICol 
 .. " " 

'6· 1113 Mock-1100 (U1 Cooe Aed<lo:• " 
26--1 1~ Cot>t Comr1ulf'r lli.n:.b P.i,11 51 

:tfi I 1~7 l.t0....5e. IOI MOOCI 1000/1?()0/1000 

~~· ' i~e 5et•a110 P31a~COnvet1(11 
 " 
'6 120BCCR 81 C.iu~nC' l•pe l"lecooo-t• " 
26·1200 CCR·fll C-.ls~ne lllMI Heco<~ 47 
" 
26· 12 H Powe• StolP/lll">C r o1te1 ., 

26·1326 An11·Glare Panel t.\QOf.'12/'1/16 ., 

?6.t l-!2 Clea• l(vvtcowo• 10< M~ 3/4 

26· 1410MUUcl 100 MouemCi1Ule 17" 

16- U~ ..utomJhC POw•• S lt•P/S...9• P• ol.Oci:or 

1(;-1 .. :;1 tton· AutVfl'lo11it. Pv""'1• S111u/f 111er 
 ,," 
]b- IC57 J,n11 r.111t1t P)n4'l Moe&I 1/3/.. •> 
26-?22£ C(llof Comouw 0e1., . e RS·232 l(it 
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MONTEZUMA'S REVENGE 


MODEL 3 UPGRADE 

112K + CP/M + 80 COLUMN 


This m o nth Monie olle" the deol of the reu. The 

Holme s VIO·ID i!l lhe only plug In prlnled circu it boud 

whk:h e •P• nd' the Mod 3 di,pl1y 10 24 llnes o r 80 char· 

•cter• 1nd •ltows operation of the CP/ M 2 .2 o Peta tlng 
sysiemwnna S61\ TPA. Botnao' 7' " ndU .. 16 modes 
are •"'•ilable horn TRSOOS o nd BASIC. Rud' ond 
wri1et 18 d iff•rentd itk torm•l• (Kaypro, Osborne, e tc) , 
A 10111 ol 1121( or RAM. Tne HUI 4IK. AAM cen bent 
up as o RAM disk lh1ou51h • Ohwarc routine' lhat a re 
lum1!.h Acl 111 i l h the t.uppUed CP/ M OP9r•ling ay1t9 m . 
The Y ID·&O comes comp1c1e w11n eu,.10 lollow ins11I· 
l1tiOl'I i f'lslruetions and o pcrolional documenlation. No 
1u1ce cuts o• soldenno uu1u 11~tt G u u•nleed tor on• 
rear ports a nd labor. Mo nty c an ship lhis loday. 
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Add WoodSt• t J .3 e°"'plcte ar'ld ready 10 1un for S 100 
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2fi""47 t 0 Ptog•."l,.,, E:d<I O• !.9 
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15•.i113 EOAS I 3'J 

M ·-412 1 lflt.IC'Ult!k F"or Tne Mooe1111211() .i i 

M .412S 8ASC0U 8ASIC Compile• IS9 

~....1..1ca.a.s.c os 

$ •-4 (1.n:> ltWM\ltvy r()I I~ II .)"' 0.~· 2°99 

2'·-4131 $CRIPSll IOI tt..:: Hil•ll D•)• 299 

1'!i·-483A[)chDl'U.tylntt~Hm"!0~~ 1)9 

:>G 48JS scrn~r IO< lh•n~fle Dlt•O 2'63 
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~ S210Ccnc•alU!dgc.r J39 

26 ·~2 IZ Atrounts f'".lya l.l~ 


26-S2 13 AceOU'llS Roe0"'3~ 339 

ze-52 14 1nve111ory ConrrOl 5 1.:m JJ~ 


26-S260 VICJ4JOl•h Plu\ • 2 

C'G·!.1300Lvlu) 1·<: ·3 399 

26 -5-100 '"''' "fl'l)f.lr'\ 106 

C'6-S.311 M utl+pl.-.n 166 

l&~Mulll at n 109 

26 s.l-40 Home A ccoun1ont 106 


MODEL 12 & 16 6e000 SOfTWARE 

::>6 6100 COOOl l)o.,.clopmll"'I ~y~1em 19' 

16-6201 Genera• IAOQtr U 9 

:16-6203 P.lf'Oll ...,, 

C'O·OZO:.A«OUnlSPav.lOJt 440 

C'fi.6209 Jot> CMbng 14? 
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26 · c..4 ~ ! flM/ rOA.TR"N IOI x~.... 499 

?fi.fi4 SS C:OAOl lrw lFNIX .199 

:!& l).t 57 MOA!;IC lat KEUI)( 199 

~ltctnc Penc11z.o MOOO!l l{.l J.9 

( l•elnc: flocfleil 101 M odel 2000 49 
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BASIC TAKES I by Richard Ramella 

Pixels! Program! Action! 


W ant to learn some simple. impres
sive ways to add zip to that con

c re te s u-css software you're writing? I'll 
s how you liow to enliven your programs 
wilh ompuler animation. I'm not talking 
;o bnut tlw <1rtisUc complexities of Donald 
Duck throwing a two-min ute tantrum. I 
j 11st wa nt Lo demonstrate ways to create 
movement. It can help others use your 
programs more easily and en han ct: th e 
a ppca ram:e of your work. 

Fantasyland 
In fu ndamental theory. th e follow ing 

listing g ives you computer animation: 

I 0 0 C l,S: CLEAR 

110 PRINT@ 1000,"A": 
120 PRINT @ 1000."X ": 
130GOTO 110 

Th progra m allernately prints an "A" 
a nd an "X " quickly at the same screen 
poslllon. Now for a revelation: This ani
ma tion is a long shot of Donald Duck 
throwi11g a la ntn1m . And th at's the fun 
dam ental secret of computer animation 
o n " m achine like the ·4/4P. which ad
m i Lled ly has limitations. You 're working 
\ ith little sparks of fantasy , so tell the 
viewer what's happening and leave the 
l't'SI to his imagination. 

F'or other animal.ion examples. ty pe in 
th e Prog ra m Listing. IL c.:ontains five 
mall 111enu-rlrivc n programs that pro· 

g ressive ly illustrate levds of anim<ition 
you ca n ada pt to your own needs. 

Rapid ly printing one charader over an
nt her gets viewer attention. In the Lisling. 
try Look Here (li11es 200-300) . The pro
g ram ra ndomly selects a screen posllion 
In lin e 220 at which to prin t ""LOOK 
H~HE! " . The For.. .Next loop in li n c:s 
240-2~0 a lternately prints a block of 
light !Cl IR$( 191)) and ablank (CHR$( 128)) 
a t a position just before the message. 

Because the 4/4P carries out instruc
ions guic kly. a GOSUB switches to a 

timer loop after th~ program prints each 
c harac te r. This se ts the Otcker rate s low 
l' nough so you can sec it. 

1-'rogram Li.SClng. Ftve exumµles of an.imation. 

100 REM • Basic Ta kes • 
110 REM * TRS-8D MODEL 4/ 4P 
120 CLS : CLEAR 
130 PRINT "MENU ' : PRINT" ---- " 
140 PRINT "l - Loo k He r e ": PRINT "2 - '57 Che vy " 
150 PRINT "3 - Candleli ght": PRINT "4 - Exc ite men t " 
160 PRINT "5 - Dancer ' : PRINT: PRIN~' 
170 lNFUT "P ick a numbe t~;N: N~I~T(N) 

180 IF N<l OR N>5 THEN RUN ELS E CLS : PRINT CHR$(15) 

190 ON N GOTO 200 , 400 , 500 , 700 , 900 

199 REM - ---------- - ------- -- - - --- 
200 REM • Look here 
21 0 A· - CHR,(191 ) 
220 Z=RND(20)*80+RND(60) 
230 PRJNT@ Z,"Look here" 
240- FOR X=l TO 10 
250 PRINT@ Z- 2,CHR$(19 1 ) ; 
260 COSUB 300 
270 PR1NT @ Z-2, CHRS(l28); 
280 COSUB 300 
290 NEXT : PRINT CHR$ ( 14 ) : END 
300 FOR T=l TO 100: NEXT T: RETURN 
399 R£M - ------ - ----- ------ ----- -- 
400 REH * '57 Chevy 
410 CLS: CLEAR 
420 PRINT CHRS (15) 
430 A$ =CHR $ (32)+" o ==o > " 
440 POR X• 0 TO 74 
450 PRINT @ X, A$; 
460 PRINT @ 160+RND( l 000) , 'beep !" 
470 FOR T=l TO 50 
480 NEXT T , X 

____49~NT CHRS ( l4): END 
499 REM -=-==-=-----===------=-==::---=-=-=-::.--~ - - -- - -- 
500 REM • Cand l elight • 

510 FOR X•l860 TO 420 S~'EP -80 

520 PRI NT @ X,STRING$(8 , 19l);: NEXT 

530 PRIN'!'@ 680, "VllCl\TION PLANNER"; 

540 PRINT @ H4U , .. A Candl e ligh t. Pr:oUuction"; 
550 PRINT@ 1000,'by Alicia Burns" ; 
560 PRINT @ 1320 , "Press a key for main rrenu. " ; 
570 X~=INKEY $ : I F xso ·· THEN PRINT CHRS(l4) : COTO 610 
580 FOR C=264 TO 344 STEP 80 
590 PRINT @ c,c1111~ (129+RN0(63)) ; 
600 NEXT C: COTO 570 
610 CLS: PRIN'!' " P rogr arn hegins": END 

Listing continued 

System Requirements 

Mode l s 4 and 4P 
Basic 

94 • 80 Micro. February 1986 



------------ -----------

''I ant aniazed at the broad spectrUin of 

technical articles you publish, for both 

novice and advanced prograrnm.ers • '' 


If you're still wondering which magazine you should 
buy for your TRS-80* , here's what 80 Micro readers 
have to say about their #1 system-specific information 
source 

• "Not only is the magazine very professionally done, 
but l have found something in almost every issue that 
has been worth the price of the subscription .. . " 

Roger L. Holstege 
Mzllersvzlle, MD 

e "I was greatly impressed by your magazine. I got more 
useful infonnation from that one issue of 80 than I have 
from countless other sources ... " 

j ohn M. Crittenden 
JacksO'Tl, MS 

• " I have found 80 Micro to be the most valuable mag
azine pertaining to home computers uu the market ... " 

Wzllzam 	C. Hardin, Jr. 
Charlott e, NC 

80 Micro is the magazine for every TRS-80 user - from 
beginner to advanced. 80 Micro is full of tutorials , free 
programs, hardware modifications, new product an
nouncements, product reviews, debugging tips , and 
n1ore. 

And an 80 Micro subscription is risk-free . If yo·u 're 
not com..pletely satisfied, you 'fl be reimbursed for all un
delivered issues. See what 80 Micro can do fo1· you. It 's 
#1 for a lot of people. Fill out this order furm am! send 
it in now. 
' TRS-80 is~• 1r;11krnark of R;1tlio Sh:ick. a division o f T :mrly r.ri rp 

r----------- ----------, 

Yes! T want a no-r i'k ·ubscription to th e 
1m1gazi ne for beginne r l advanced TRS-80 
u se rs. Send me 12 iss ues o f 80 MlCRO fo r 
$ '.24.97 . I'll save 48 % off th e newsstand pri ce. 

D Pa)1111ent E 11 close D Bill m e 

\!amf'. ___ 

1\dclress ------------ ------

Ci tv --------Sta e _____ Zip ___ 

Canada & M exico. $27 .97. Foreign su rface , 544.97. 1 year only. 

US funds drawn on US bank. Please al low 6- 8 weeks for 1L1,li w1 y. 

BOmicro • PO Box 9 I • Famingdale , NY 11737 
L 	 .\i'1:! 1\ S 



BASIC TAKES 


LlstJng continued 

6 99 Rc M ------------------------ --
7 00 REM * Ex c itement • 
710 Z $= " EXCITEMENT I FUN! ~'IJRILLS I CHILLS I REAL> 
7 20 X=l 000: AS=CHR$( 191 ); P=l 
73n A=RND(35); U= RND(l0) 
74 0 V$•INKE Y$; IF V$ C)" " THEN PR!N~ CHR$(14): 
750 CLS ; PR INT @ 995,MID$(Z$,P,10) 
760 P=P+l : IF P=53 THEN P=l 
770 PR I NT @ X- A-( 8 ° 80),AS; 
780 PRI NT@ X+A+(B*80 ) , A$; 
79 0 PRI NT @ X-A+( B*80) , A$; 
800 PR I NT @ X+A-(B•80),A$; 
81 0 FOR T=l TO 100: NEXT 1' 
R20 GOTO 73 0 
ij99 RE M --------------------------
9 00 REM * Da nce r 
910 DEFSTR D: D• CHR$( 128): N=0 

UASIC 1'AKF:S ! EXCITEMENT 1 • 

END 

9 20 TS( l) =B+CHRS(l68 )+CHR$( 188)+CUR$(19l ) +CHR$(188)+CHR$ (148) +B 
9 30 M$ (1J =B+CHR$ (1 38 )+CHRStl70)+CHR$(19l)rCHRStl49)+CHR$(133)+B 
94 0 D$(l) =D+CUR$( 1 28)+CllR$tl ij6)+CHR$ (1 28)+CH R$(18l)+CHR$(128)+B 
950 TS t 2 )=TStl) 
960 MSt2 ) =B+CHRSt l33)+CHR$( 1 86)+CHR $(191 ) +CHR$ ( 1 81) +CHR$( 138 )+8 
97 0 B$(2 ) =B+CHR$ tl66 )+STRING$(3 , l28) +CHR$( 153) +8 
980 L=le00 
990 N=N+l : IF N=J THEN N=l 
1000 PRI NT @ L , T$(N); 
101 0 PRINT@ L+ BU,M S(N) ; 
1020 PRINT @ L+l60 , B$(N); 
103 0 VS= INKEY S: H' VS <> "" THEN PRINT CIJR$(14): END 
1040 R=RND( 2 ) : IF R=2 THKN L•L- 1 ELSE L=L+l 
1050 FOR T• l TO 200: NEXT T : GOTO 990 
10 60 REM • END OF LISTING 

Yull don't need line 210; I put it there 
as a reminder lhat you can assign CHR$ 
values to v;iriables. Linc 250 could read 
PRINT @ Z-2.A$; and still work. 

Th second program, '57 Chevy, isa lit
tle rrlppery. I representer! the "car" \vith a 
bla nk space and five charac ters: o = =o >. 
Th loop starling at line 440 changes the 
l'HI T @ pos ition from zero to 74, iuler
spe rsecl wilh a brief timing loop. This illus
trates how you s imulate move m ent of a 
gra phic from one place to another. T he be
g inning b la nk se rv es to erase the le rt
hand edge of the car as the current PRINT 
@ positions move rightw<ird. I threw in 
ilw beeps to enhance the fa ntasy. 

A title screell is a good place to incor
pora te some animation . The third pcu
gra ll t. Candlel ig ht.. is a brief but effective 
till ' sc r ee n fo r softwa r e from tha t fa
mous non existent compa n y. Candle
ligh t Produc tions. A s tring of CHR$( 191) 
clrnr<i !'. tc:rs draws th e candl e s h a pe at 
cl c Te m c nted position s up th e sc reen . 
The Oic kc r occurs in the For. . . Next loop 
in lin es 5 8 0 - 600 . It prints random 
g raphics in the range CHR$( 129) lo 

I-IR$(191) al screen positions 264 and 
:344. These ove rprint each other quickly 
a 11u pass ror a name. 

Wha teve r kind of program yo11 'rc writ
ing. yoll ca n pro bably incorporate some 
ckver m ovement in the tit le screen. The 
fourth prog ram. Excite m e n t. is au ex
a mµlt: o f a " n t:rvous sign ." one of those 
infuriating . rippling light systems that 
c , II altf"ntion to Joc ·s Drive-In . The list
ing. in lines 700-820. is a n :a l attention
g rabbc r. It is both kaleidoscopic a nd 
s Lrobos<.:up ic in t h e way it prints four 
C I-Ii-<$( 191 J graphics c haraders in each 
qu<1clrant of the screen . equidistant from 
1he center. T he formula for de termining 

End 

these four PRINT @ positions appears in 
lines 770-800. 

More Interesting. Excitem ent contains 
an exhortation to read a certain com
pute r magazine column. and it presents 
the advertisement In the form of a mov
ing line of type. Here 's how it works: 
Line 710 gives variable Z$ lhe val ue of 
the message you want presented . Notice 
that I repeated the word "Excitement!" 
at the end of the line. 

Variable P. standing fo1· the first string 
character position the program prints. 
gets a · starting value of 1. ln line 750. the 
program prin ts 10 characters of the mes
sage. slarting from the current value or 
P. which it incre m ents by l after each 
prin ti ng. This way. the m essage seems 
to flow from right to left . In lin e 760. P's 
value returns to l if it exceeds 52; the 
program prints the t.wo " Excitement! "" 
statements smoothly over each othec 
one ending. the other beginning the rou
tine. If you use this method with longer 
01- short.er r epea ting m essages, you ' ll 
ha ve to figure out the P value at which 
lhe printing of the midstring values be
gins again . Line 740 ends the program if 
you tap a key. 

And We Danced 
Now we come to some true animation 

using Basie 's 04 graph ics characte rs 
ranging from CI-IR$(128) to CHR$( 191) . 
Each cha1·acter has six pixe l pos itions 
within it, two across by three down . The 
64 different shapes inc lude every com 
bination of pixel-on . pix el-off in two- by 
six-pixel cells. To prove it , draw a two
by six-pixel s hape ; then shade in any 
combination of pixe ls . If you refer to 
page A-57 in the Model 4/4P Disk Sys
tem Owner 's Manua l. somewhere on 

that. page you'll find the shape. 
In Dance r. the fifU1 prog ra m . l'v a ni 

m ated a li ttle man who dances from one 
side of U1e scr e n to the other. I did it by 
s tringing character graphics. overprin t
ing Uiree lines ear.h of two versions of lhe 
figure, and m oving the wl1ole arrange
ment ra ndomly from s ide to side. 

The tough part is figuring out. the jig
saw pu zzl e of fitting character graphics 
together In sensible ways . One logical 
approach is to draw a work grid made of 
vertical rec tangles subdivided by dashed 
lines into two- by three-pixe l cells. The 
solid lines indicate the space covered by 
one PRINT @graphic . The tlashed lines 
indicate the pixel divisions within each 
PRINT @ graphic . 

Draw a ny shape you wa nt, a s long as 
you don't go off any line, das hed or solid. 
T hen syste m a tically c h eck lhe shapes 
wltllli1 lhe solid lines against th e s hapes 
on page A-57 of the manual. To the right 
of the work grid. record the CHR$ num
ber of each sha pe. from left tu r ight. You 
ca n turn each line into a s tring of gra ph
ics. You'll understand better as we dis 
sect Dance r's listing. 

In line 9 10. I defined Bas a slring a nd 
gave it the value of a blank space. Liues 
920-970 form U1e strings defining the 
two poses of the da ncing body. The T$ 
a rray val u es stand for top. M$ for mid
d le. and 8$ fo r bottom. A small array cre
ates two o f eac h classifi cation , T$( 1), 
T$(2). and so on. As an example. the top 
of the firs t figure comprises the CHR$ 
figures nu m bered 168. 188. 191. 188. 
and 148. You can see any of these by 
typing in PRINT CHR$( 168) and so on. 
I.n line 9 80, I gave L a s tarti ng value of 
1000. T ha t's the scree n pos ition where 
the fi gure w ill begin da nc ing . 

Trust me: Linc 990 is a little routine 
that ensu res that N alway h;is a value 
of l or 2 . ln lines 1000- 1020. the pro
gram µri n ts th e curre n t top s tring at L, 
the midd le just be low it, the bottom be
low that. Li ne 1040 sets a ra ndom value 
to determin e if the figure will s hift le ft.or 
right on its next prin ting. With bla nk 
s paces beginning and ending each line 
of charac ters . the dancer moves without 
leav ing t races of himself behind . Line 
1030 is a routine that ends the program 
if you tap ii key. 

If this explanation gives you any trou
ble. try the program and wa tch the fig
u re dance . T he result might send you 
back through the explanation agai.n. 

With t his method a nd th e 4/4 P 's 
s peed , you can c reate fairly large a ni
m ations without noticeable flicker. Ex
pe rim ent . be imaginat ive, and you 
might surprise yourself1 • 

Write to R ichard Ramella at 1493 Mt. 
View Ave.. Chico. CA 95926. 
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And space stations, Martian colonies, and inter
stellar probes might already be commonplace. Does 
that sound outlandish? Then bear these facts in mind: 

In 1946 ENIAC was the scientific marvel of the 
day. This computer weighed 30 tons, stood two 
stories high , covered 15,000 square feet, and cost 
$486,840.22in1946 dollars. Today a $2,000 
kneetop p011able can add and subtract more than 
20 times faster. And by 1990, the average digital 
watch will have as much computing power as 
ENIAC. 

The collective brainpower of the computers sold 
in the next two years will equal that ofall the com
puters sold from the beginning to now. Four years 
from now it will have doubied again. 

It's hard to remember that this is science fact, not 
fiction. How do people keep pace with change like 
this? That's where we come in. We're CW Commu
nication Inc.- the world's largest publisher of 
computer-related newspapers and magazines. 

Every month, over 9,000,000 people 
read one or more of our publications 

Nobody reaches more computer-involved people 
around the world than we do. And nobody covers as 
many markets. In the United States we publish three 
computer/business journals. Micro Marketworld, 
for businesses selling small computers and software. 
On Communications, the monthly publication 
covering the evolving commurtjcations sceme. And 
Computerworld, the newsweekly fqr the compute!' 
corrum1ni.ty, is the largest specialized .business 
publication of any kind in this country. 

We also offer seven per onal computer publica
tions. Info World, the personal computer weekly, is a 
general internst magazine for all personal computer 
users. 

The other six are monthly magazines that concen
frate on specific microcomputer systems. PC World , 
the comprehensive guide to IBM personal computers 
and compatibles. inCider, the Apple II journal. 
Macworld, the Macintosh magazine. 80 Micro, the 
magazine for TRS-80 user . Har Coco, the maga
zine forTRS-80 Color Computer and MC~IO users. 
And RUN the Commodore 64 & VIC-20 magazine. 

And we have similar publications in every major 
computer market in thew rld. Our network of more . 
than 55 periodicals serves 25 countries. Argentina, 
Australia, Brazil Canada, Chile, Denmark, Finland, 
France, Greece, India Italy Japan, Korea Mexico, 
The Netherlands, Norway, People's Republic of 
China, Saudi Arabia Southeast Asia, South Africa, 
Spain Sweden United Kingdom, United States and 
West Germany. 

The sooner we hea from you, the 
sooner you'll hear from our readers 

Simply put, we'll make it easy for you to reach 
your target audience- and for them to reach you. Call 
today for more information. You II find the number 
below. / 

375 Cochituate Road, Box 880 
Framingham, MA 01701 (617) 879-0700 
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Price Changes 
Occur On A 
Daily Basis . . 
Please Call 

Price Changes 
Occur On A 
Daily Basis. 
Please Call 

1-800-343-8841 1-800-343-8841 

80 CALL FOR UNADVERTISED SPECIALS 
Super Sale on New Hard Drives 

Introducing 

MEGADISK™ 
Winchester Hard Drive· Ready to 
run on the TRS 80 Model I/III/IV/4P, 
Color Computer, I.B.M.-PC, Max/80. 
Software Drivers: LOOS, NEWDOS/80, 
DOSPLUS, TRSDOS 6.x 

Fully Warranteed *Montezuma Micro CP/M available 

DRIVE A HARD BARGAINTM starting at~Ne?i~!0;rice 

M~GAPLEX your Megadisk starting at $499.95 
Use up to 10 computers, multiplexed with 1 megadisk 

For the TRS-80 models I, III, IV, 4P and Max/80 

Call Toll Free Ordering 1-800-343-8841 

$269 .95 SPECIAL 
Disk Drive Upgrade Kit 
for Model III/ IV easy to install 
system - no soldering. 
Complete with controller, towers, 
power supply, 1 disk drive, cables, 
and easy to follow instructions. 
Starting at $269 .95 
Second Drive $89.95 

CANADIAN CUSTOMERS PLEASE CALL 14-383-5293 

so 1 ~5 .SOFTWARE SUfPORT, INC 
1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 

Hours: Mon. thru Fri . 9:30 am to 5:30 pm (E.S:r.) ~at. 10 am 10 3:30 pm 
SERVICE POLICY - Our Professional Technical Staff Is Available To Assist You Monday Through Saturday. 
WARRANTIES - Up To One Full Year Parts And Labor. Floppy -Disk Drive Power Supplies - Five (5) Years. 

SERVICE - 24 Hour Turn-A-Round On All In-Stock Parts. Dealer Inquiries Invited. Call 617-872-9090 

~=~~~i;t~!~r.~~!~:~~~: Toll Free 1-800-343-8841 r.~~~~~.~"~~~~i~~;.,;;g~;~r;;.i~~~:;:~~"'· 
Cash Discount Prices Please Call For Our Latest Price Savin S ecials. Wi1ho111 No1in._ 
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Prices Change 
Every Day. 
Please Call 

1-800-343-8841 

Prices Change 
Every Day. 
Please Call 

1-800-343-8841 
For wwer Prices. For Lower Prices. DEALER INQUIRIES INVITED 

MEGADISK™ HARD DISK DRIVE SYSTEMS TOLL FREE ORDERING 1-800-343-8841 
For the {IBM/ PC, Tundy 1000, TRS/ 80 Models l / lll / IV/4P, Compaq, Thva, PC Workalikes, Color Computers, H eath/ Zenith, Max / 80 

Complete with Hardware, Cables, Software and Q uikfit Installation 

5 Megabytes Internal Mount IBM/ PC .. .. . . . . . ... . . w·........ .. ..... ... .... ...... .... .... ... ... ...... .. .... start!ng at S 279.95 


10 Megabytes Internal Mount IBM/ Tandy 1000 . . . . . . OWt NE ... ..... .... ..... .... .. .. .. ....... ... .... start~ng at 389.95 

20 Megabytes lnrernal Mount IBM/ Thody 1000 . C'"l . w Low ........ -. -.... .. ....... starting at 489.95 C all 

5 Megabytes External System . . . . . . . . . . . . . . . ~ L for PRICES ..... ...... . starting at ~ for 
10 Megabytes External System . . . . . . . . . . . . . . . . . . . . . . . . . . . llhad\fert• ..... ....... starting at ~ new 
20 Megabytes External System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ISed Spe . . . . . . . . . . . . starting at ~ l~w 

Tupe Backup System - Internal Or External (IBM/ PC) . .............. _ . . . . . . . . . . . . . . . Clafs .. .. .... starting at 449.95 pnces 
.1 bl {IBM/ Heath - DOS, ).0, 2.0, 2.1, 3.0, or laterDos S t Ays ems VIII a e: TRS/ 80-LDOS, TRSDOS 6.x, Newdos/ 80, Dosplus, CP/ M, COCO DOS, Max/ 80 LDOS, OS9 

FULLY WARRANTIED - PARTS AND LABOR - 24 HOUR SERVICE - CALL TOLL FREE - 1-800-343-8841 

FWPPY DISK DRIVES, POWER SUP PLIES AND CABINETS 
Our Disk Dn\•es are UL approved - O ur Floppy Ur ive Cabinels 3nd Power Supplies 
are Underwruers Laboratory Listed a nd have p3ssed the required Federal 
Communicoiio ns P:lrt 15 Section 0-EMl/RFI tests. 
\\'arnmly on all di sk drives is one full yur p11.rls and labor. W11.rnmly on flopp)' disk 
dri\'t power supplies is rive (S) years. In warn11nty or o uc of warninly service is 24 hour 
lurn ·l·round o n au disk drives and power supplies. 

fu ll ll<ight - Tandon 
10().1 Single Sided 40 tk Bore .... ...................... ... ...... . ... S 99.95 

In Case with Power Supply ........ . ......... . .................. 139.95 
Dual Drive) in Om: Cabinet ... , .•. ...... .••...... .. ......•..... 239.95 

IO(J.2 Dual Sided 40 tk Bare ................. , .. . . . . . 109.95 
In C.a~e wi1h Power Supply . 149.95 
nu3I Ori\1cs in O ne Cabinet . . . ... ....................... 259.95 

llalr High Driv.. - T1ndon!TEAC 
ingle Sided 40 tk Bare . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... 79.95 

In Case with Power Supply . . . . . .. .. .. . . . • . • • . . . . • • • • • • . .. • • . 119.95 
Dual Drt\'CS 1n O ne Cabinet .... . • .• .... ..• • . . ...•.• •. .. . . . •.... 209.95 
Uual Sld•d 40 tk llore ... . ........ .. .. . .. . . .. .. . .. ....... . ..... !09.05 
In Cast " 'ith Pow<r Supply . . . .. . .. .. . .. .. . ...... ... .. .. .... . ... 149.95 
Dual Drives in One Cabinet ....... , .... . ••......•........• •. ... 259.95 

Appltlfnanklin Disk Orh·c-s ;
35140 Truck in Cnse with Cable and Software .... ... . . .......... . .. ... 129.95 

Commodo~ Disk Drivu .................. ............................. 236.95 

Power Supplic.s and Cabinets 5~ • and I lard Dri"c S)·stcms .. ... ... start ing at 42.00 


CUWK COMPUTER DIS K DRIVE SYSTEMS AND ADD tN PRODUCTS 
40 Trad: Si ngle Head Drive with Case. Power Supply, Cable S 

Conu oller. Instruction Booklet, Diske ttes . . . .... ..... S\>ec\a~ .. . ...... S}\.<).95 
1\ bove with Dual Drives in One Cabinet .. ........ . ..... -ca\\ . . ....... . 28~5 

40 Tnlck Dual H ead with Case, Power Suppl )', Cable, 
Controller, lns lrucrion Booklet, Uiskeltes . ... . ... . ............. ... ..... 159.95 
AbO\.'f wilh Uual Drives in One Cabinet . . ... ... . ... . ......... . ... . .. .. 379.95 

Dual DOS Switch . ........ . .... .. ... ... .. ............ . .... . ... .. ...... . 29.95 
With Second DOS System --.., JDOS, RSOOS, and Booklet . . . . . ...... 69.95 

MODEMS 
Vo lks modem 300 Baud . . . . . . . . . . . . . .. ... S 69.95 
Signa lman M ai k X Autodia l .. . ... .. .. . . .. ....... . .•• . • .... .•• . • ..... .. 123.95 

Mark X II 12001300 Baud Autodial ..... ... ..... . .... . .. ... .... 284.95 

ALL IN-STOCK ITEMS SHCPPED WITHIN 24 HOURS. SAME DAY SHCPPlNG 

PROVIDED BY REQUEST WITHOUT ANY EXTRA HANDLING CHARGES. 


Mcgaplcx your Megadisk. llsc up to 10 TRS-80 Model I, 111 , IV, 4P, 
Max/ 80 computen; with one hard disk . Prices starling al $499.95 

tDM - PC/XT WO RKALIKE 
All or our computers have: K slol molherbuard, M OK. monochrome 1ulapter, pan1llel 
prinler port. 130 wait power suppl)', ftte software, mo nilor, serial port, clm:k l"111l'ndar 
- 1111 with our full wurnmt)'. 
/ PC· 2 Floppy Drives · Monochrome Mo nito r, MS. DOS .. ......... . ..... $1.299.00 
Smeg/ XTt ro - I Flo ppy Drive · Monochro me Mo nitor, MS-DOS ..... .. ... $1,599.00 
IOmeg/ XTtra - I Floppy Drive - Monoch rome Monito r. MS· DOS .......... 1,799.00 
20mcg/ XTtra · I Floppy Drive · Mo noch rome Moni to r, MS· DOS .... . ..... 1.995.00 
Internal Tape IJ.i cku p f'or Any Of Above sys1cm s Add . . . . . . . . $449.95 
Color for abo,,c sys1cn1s . . . . . . . . . . . . . . . . . . . . . ..... .. ...... , .. ... ....... 500.00 

PKI NH :KS 
DOI Ma trix 

Cit izen . . S <nll 
Sta r Micronics - S.G. S('rics IOl;irt ing ;ii S259 . 9~ 

Panasonic 1090 . 249.95 
Daisy Wheel 

Sil\'er Keed 440 MU Column 12 C PS . . . . . ......... J l !l .95 
550 132 Column 19 CPS . . . . .................. 439.95 
770 132 Co lumn J6 C PS . . . . . . . . .. . . . . . 895.00 

Olympia 132 Column 14 C PS with Form nnd Tuictor Feed ........ .. .. 399.95 

Apple/Frank lin Printe r Interface ~·/G rophks nnd Coble ..................... 84.95 

Primer Cables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . , . , .. ...... , sinni ng nl l? .95 

Primer Paper - Microix:rf Edge 1000 Sheets . . . . . . .. ....... . ............ 16.'!5 


t:LECTKICA L 

Surge Pro1cctors - Linc Filters - SL Wabcr - 6 Outlcl~ wi1.h Swi1ch ...... S J9.95 

Uninterruptahle Power Sup("lli(!.( . . . . . 399.95 


MISCELLA NEOUS 
Di.sketles in 10 Pack . . . . . . . . . . . • . . . . . . . . . •• . ..•... . . . .•• .. .. . from S 9.CJS 
Twoprin t Switches . . . . • . . • • . . . . . . . . . . . . . . . . . . . .. .• . •........ from 99.95 
Disk Dri"e Cables ........................................... rrom 16.00 
Maintenance C leaning Kil s . . . . . . . . • • . . . • .......................... 12.00 
Para llel Printer Bu ffers SK • . . . . • . . • . . . . . • . ... . ...........•.......... 149.95 

Flopp)' Disk Drive Cables 
I Dr ive .. .... . ....... , , ..... , , . . . . . . . . . . . . . . • . . . . . . . • • • . . . . . . . . 16.00 
2 Drivel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•.....•.............. 18.95 
Heath / Zeni th 2 Drive Cables - hicldcd . . . . . . . . . • . . . . . . . . . . . . . . ... 24.95 

(080 
1985 SOFTWARE SUPPORT, IN 

1 Edgell Road, Framingham, MA 01701 (617) 872-9090 Telex-383425 
Hours: Mon . thru Fri. 9:30 am 10 5:30 pm (E.S.T.) Sat. 10 am lo J:JO pm 

SERVICE POLICY - Our Professional Technical Staff ls Available To Assist You Monday Through Saturday. 
WARRANTIES - Up To One Full Year Parts And Labor. Floppy Disk Drive Power Supplies - Five (5) Years. 

SERVICE - 24 Hour Turn-A-Round On All In-Stock Parts. Dealer Inquiries Invited. Call 617-872-9090 
Please Call For Shipping, T. II F } 800 343 8841 g A d I s • • • 0 ree - - - ""' Hespun,_lble _r11r 1) po~r.lphil'~I Erro"'.HandI.Jn n n urance. , . . · l'ncr ' and ~pe«tllc:itton s Mu~ Chan~e 
Cash Discount Prices Please Call For Our Lalest Price Savmg Specials. Wi1ho u1 N otice
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THE NEXT STEP I by Hardin Brothers. 

Life with the Model 4 


T he seeds for this month's column 
were planted in 1970. seven years 


before lhe first Model I came out. In the 

October 1970 issue of Scientific Ameri

can . Martin Gardner wrote the first of 

several Mathematical Games columns 

about John Conway's biology simulator. 

The Game of Life . 


I bought a Model I almost 10 years 

later and wrote a Basic program to sim

ulate Life . I was so disappointed by its 

slowness thal I learned Assembly lan

guage so I could write a faster version. 


In the August 1981 issue of 80 Micro 
[p. 52). Dennis Kitsz presented a new, 

faster algorithm for Life . I put his ideas 

into m y original program. added several 

bells and whistles. and ended up with a 

version I enjoyed . 


Rece ntly. I was making one of my pe

riodic futile attempts to sort out my piles 

of disks and came across the source code 

for my Model I program. I rewrote it for 

the Mod e l 4 following the rules of 
 Program Listing. The Game uf Life. 

TRSDOS 6.X. and was pleasantly sur
prised at how fas t it ran, even without 00100 

addressing the screen directly. 
 00110 

00120 •Game of Lire• by John Conway 
00130 Model 4, TRSDOS 6.2 versio n 

What Life Is All About 00140 by Uardin Brothers 
00150 Assembled with PRO-C reate

Life is not a competitive game, but a 00160 
00170simulation of a small universe with rig
00180 SVC List 

orous ntles of life and death. The uni 00190 @KEY EQU 0111 
00200 @DSP EQU 02Hverse is a plane divided into a square grid 00210 @KBD EQU 08H 

like a checker boa rd. Eac h cell oft.he grid 002 20 @DSPLY EQU 0AH 
002 3 ~ ~VDCTL EQU 0FHcan hold a single "individual." Durtng 00240 @EXIT EQU 1611 


each " generation" of this universe. in
 00250 @CLS EQU 69H 
00260<lividuals an:: born. <lie. or conlinue lo 002 70 EN'l'ER EQU 0011 ; Enter k ey 


live according to the following rules: 
 00280 CLEAR EQU lFU ; <Shift> <Cl ea r> 
00290 SPACE EQU ;Space key .,.. Each cell has eight a<ljacenl "neigh 00300 BREAK EQU 80H ; Break key 


bor" cells. The number of individuals in 
 00310 NOCRS EQU 0FH ;Cursor o ff c haracter 
00320 LF EQU 0All ;Line f e ed characterth e neig h boring cells determines the fate 00330 CR EQU 0DH ; Carriag e return cha r. 


of the cell under question . 
 00340 
00350 SCRLEN EQU 24*80 ;Screen length .,.. If a n individua l has fe w e r than two 00360 ; 


ne ighbors. it will die of " loneliness." 
 0.0370 ;*************************************** ********* 
00380 Macro commands 

.,.. If an individual has e xactly two or 00390 

three n eighbors. it will conlinue lo exisl 
 00400 SVC M/\CRO iNUM 

00410 LD A, iNUM 
into the next generation . 00420 RST 28H 

00430 ENOM 
00440 
0.0450 PRINT MACRO iADDR 
00460 LD HL, #ADDR 
00470 SVC @DSP!,Y 
00480 ENDM 
00490 ; 

laol 
c: "System Requirements -§,00500 GETSCR MACRO 
:J00510 LD HL,SBUFF j00520 LD B,6 ;function - s creen t o memoryModel 4 
>.00530 SVC @VDCTL gTRSDOS 6 .2 00540 ENDM >00550Assembly language >. 
~ 

c:Editor/assembler 
LC.sHng continued e 

;;; 

'--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-'~ 
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Circle 2~2 on Reader Service card. 

llDC:DrlF9 

ELECTRONICS 


MODEL4D MODEL6000 MODEL 1000 

NEW512KMOD3000W/20 MEG HD..... 2499.00 

256KMOD2000W/MONOMONITOR ... 1319.00 

/ 

256KMOD2000W/COLORMONITOR . .. 1628.00 
256K MOD 1200HD1 DR. . . .. .. . ...... 1499.00 
128KMOD1000W/MON01 DR. .. . .. . . .. 779.00 
128KMOD1000W/COLOR2DR. ....... 1119.00 
256K MOD 1000 W/10 MEG HD ......... 1439.00 
24K MOD 100 PORT . ....... ....... .... 399.00 
24K MOD 200 PORT .. .............. ... 679.00 
NEW MOD600 PORT .... .... .... .... . 1149.00 
64K MOD 4D 2DR. .......... ..... ..... 839.00 
512KMOD6000W/15MEGHD ......... 3779.00 
15 MEG HARD DISK ................. 1119.00 
35 MEG HARD DISK . . ............... 2059.00 

512KMOD3000 ............ . ........ 1819.00 

DMP105PRINTER .................... 145.00 

DMP 130 PRINTER ... .... ... .. ....... . 249.00 

DMP430PRINTER ......... . ... .... ... 585.00 

DMP2100PPRINTER ...... .. .. ..... . 1019.00 

DWP 220 PRINTER ................. .. 429.00 

DWP 510 PRINTER ................... 999.00 

TRACTOR DWP 220 ... . ................ 99.00 

TRACTOR DWP 11/510 ... .. .. .... ..... . 159.00 

TRACTOR FEED OM P2100P .. . ..... .. ... 99.00 

PARALLELPRINTERSWITCH . ...... .... 96.00 

PARALLEL PRINTER CONTROLLER . ... 179.00 

70 MEG HARD DISK ........ . ... . ... . 2949.00 


NEWDMP2200PRINTER 1149.00 

100°10 RS COMPONENTS NO FOREIGN DRIVES OR MEMORY FULL WARRANTY 

ALL RS SOFTWARE 20°10 OFF CATALOG PRICE 


CASHIERS CHECK OR MONEY ORDER MUST ACCOMPANY ALL ORDERS 


(817) 825-4027 

NOCONA ELECTRONICS • BOX 593 • NOCON 'TX 76255 
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THE NEXT STEP 


List ing continued 

00560 PUTSCR MACRO 
00570 LD HL,SBUFF 
00580 LD 8,5 ;function -  memory to screen 
00590 SVC @VDCTL 
00600 ENDH 
00610 
00620 RANGE MACRO tLOW,tBIGH, tNO 
00630 CP tLOW 1Below bottom of range? 
00640 JR C,INO ;Yes - - go 
00650 CP IHIGH+l ;Above top? 
00660 JR NC, t NO ;Yes -  go 
00670 ENDH 
00680 ; 
00690 ;***********••···································00700 
00710 ORC 3000U 
00720 START LO C,NOCRS ;Turn off cursor 
0073 0 SVC @DSP ; Send to display
00740 SVC @CLS 
00750 PR INT OPENING ;dioplay opening screen 
007 60 
00770 GE:TSCR ;Copy sc reen to buffer 
~0780 LU HL , CllUff ;HL== > beginning o f calculation buffe r 
00790 LO DE,CSUFF+l ;DE==> next byte 
00800 LO DC,SCRLEN- 1 ;Bytes to clear 
00 010 LO (HL) ,-1 ;Set calc. buffer to -1 
00820 !,DIR ;Clear whole buffer 
00830 
00H4U SVC @R EY i Wait for a key 
00850 CP DREAK ;Is it the <break > key?
00060 J R NZ,MAINLP ; No -- start program 
00870 SVC @CLS El se clear screen 
008 80 LO HL, 0 ;No error 
00 89 0 SVC @EXIT ;And leilve 
00900 
00910 Main program loop 
00920 
00930 I 
00940 MAIN LP RJ\NGE '0', '9' ,ML1 0 ; Is key between 0 & 9 ? 
00950 CALL COMPLEX ; Yes -- d isplay complex pattern 
00960 JR HL60 ; Go to end of block 
00970 
00980 CP ENTER ; <ENTER> key? 

L!sllng continued 

.,.. If an individual has more lhan three 

neighbors. it will die of "overcrowding." 

.,..If an empty ce ll has exac tl y three 

neighbors. a new individual will be born 

in that cell. 

.,..The s tatus of the next generation of 

every cell in th e universe is based on t.he 

distribu tio n of individuals in the pre

vious generation in order to avoid prob

lems of recursion . 


What's fascinating is that these simple 
rules can creale complt:x resulls. even in 
the Model 4 's 24-column by 80-row uni 
verse. Some starting patterns faJl into in 
finite loops. others e nd with a sta tic 
display of a stable universe. a nd still oth
ers end w ith the ex tinction of all individ
uals and a n empty universe. 

The Pro tram Listing generates 24 spe
cial starting patterns for the universe. all 
described in various issues of Scienlljlc 
American. as well as 10 _9.ifferent com
plex. psendorandom starting positions. 
Once you understand how the universe 
works. you can amuse yourself by call
ing up a new pattern and trying to guess 
what it will do before you start the Life 
generaLor. 

The problem with The Grune of Life 
from a progranuner's viewpoint is find 
ing an efficient algorithm for translating 
t.he mies of Li fe into a computer pro-

Circle 300 on Reader Service card. 

..·._. 

'·T·"'· .·. r1e· 

Bi~TeCh: 
·Star: 

NetWOrk 

.•:-•"•..... -. .;,..;-•:' .

For: IBM PC, XT , AT , Compaq, AT&T PC 6300, PC compatibles, 
&. also TANDY, EPSON &. NEC computers. 

··, ·· 

RADIO SHACK MODEL FEATURES: 
• 10 Megabyle Removable Carlridge 
• 10·60 Megabytes Drive 
• Multiple Operating System Segments 
• Variable Segment Size Capability 

MODEL I / I t 114 SYSTEMS 
• DosPlus 3 5 & DasPlus 4 
• LDosS.1 
• TRSDOS 6 
• CP/M - Hard Disk Support 

MODEL 11/12 SYSTEMS 
• DP 11 
• TRSDOS 2.0 with Race! HSDS 
• CPM - Hord Disk Support 

MODEL 16 
• Xenix Support 

MODEL 10001120012000 
• MS-DOS. PC·DOS 

for Models I/ 111 /4 includes 2 Host Adaptors 

FOR 81 .Tecn Hard Or1v~s. TANDY Hard Dr ivas . 

most manul.aclurers 


Special with any purchase of 


Bi·Tech MULTIPLEXER SYSTEM. 

at 995°0 

10 Megabyte Hard Disk complOIG 

Tandy 1000 

Internal Hard Disk Upgrade Kits 
Includes: Controller . Drive, Cables & Manual 

10 meg $595.00 
20 meg . ......... $795.00 

INTRODUCING... A New Line of 

Bi-Tech Hard Drive Systems


* The some Performance & Qual i ty as our 
PREMIERE SYSTEMS. 

* The New Compact System Is designed as 
an economical alternative. 

* Single 1/2 Height Winchester Drive 
Sizes: 10·40 Meg Fixed 

10 Meg Removable Cartridge 
60 Meg Streaming Tape Backup 

B.T. Ent••pt1~1 


1oca11 ouqn Ro~ 

Boh<L-m•~ . N V 1111 ' 2'J% 

(5U)J ~1-111~5(800) 6"'5·1165 AfFER TO DE PT 19 


.l.J100 M~""tlud•~-c~~ "'~°""' 
(.r'°l <J•O~SaOlll;'• fC>tlf~ 

~$1(.IO,~ $ ~-...O"'l<Jll g<CCM.odO<W°•'> 

er [n1"'"''"'P'"''~nr.-_,,, 01 AoJS"m..n:ooinr; A. hMM;lbrwjnrocoo cwco-1'\. 
(l. l ("(t\L"le<p<•\('\tnc,. t."1.Uierr4'(ll/"" 
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gram. The Listing uses an a lgorithm 
that works like this: 

I . Copy the screen to a memory buffer. 
2. Create a second buffer to count neighbors 
for each cell . 
3 . Scan through the screen buffer to find living 
individuals (inhabited cells ). 
4 . Each 1 lme a I lving cell is found in the screen 
buffer. update the 11eighbor count in thf'. Sf'.C· 
ond buffer for each of Its neighboring cells . 
5. When all the living Individuals in the screen 
buffer h ave been found. use the counts in the 
second buffer to determine the next-generation 
status of each screen buffer cell. If any cell has 
fewer than two or more than three living neigh· 
bars. make it blank. If any cell has two living 
111::ighbors. dnn 't change it. If any cel l has three 
liv ing neighbors. put a11 l11dlvidual In it. 

6. Copy the screen buffer to the computer's 
screen a nd s tart again . 

The prog ram impleme nts this algo
rithm in the subroutine called Onelife 
(l ines 1410-1850). which calculates and 
displays the next generation of the Life 
universe. 

The remainder of th e program pro
vides a user interface that allows several 
options. The program begins by display
ing a screen of instructions explaining 
the program ·s options. Once you start 
lhe Life genera tor, you must stop it by 
pressing the spacebar before it will ac
cept a ny other commands. The Life gen-

Listing continued 

00990 JR NZ,ML20 ;No - 90 
01000 CALL RUN ; Run Life gene ra tor 
01019 JR ML60 ;Skip to end of l oop
01020 
01030 ML20 CP CLEAR ; <Shift> <Cl ear > 
01040 
01950 

J R 
SVC 

NZ, ML30 
@CLS 

;No -- 90 
;Clear screen 

01060 LO C,NOCRS ;Tu rn off cu rsor 
01070 SVC @DSP ;Send to <lisv lay
01080 GETSCR ; Copy screen to buffer 
01090 JR ML60 1Jump to end of l oop
01100 
01110 ML30 CP SPACE ;Space bar? 
0ll 2 0 JR NZ,ML40 ;No - 90 
011 30 CALL ONELIFE ; Upda te screen once 
01H0 JR !IL60 ;Jump to end of l oop 
01150 
01160 ML40 CP BREAK ; Break key? 
01170 JR NZ,!IL50 ;No -  90 
01180 JP START ;Yes - star t over 
01190 ; 
01200 ML50 AND 0on1 ;Fo rce to uppe r case 
U210 RANGE 'A', 'X' ,ML60 ;I s key between A ' x ? 
01220 CALL PATTERN ;Yes - displa y pattern 
01230 
01240 ML60 SVC @l\EY ;Wait for key befo re another loop 
01250 JR MAINLP ;Go around a ~ai n 
01260 ; 
01270 ;••········· ································· ··· 01280 Subroutines 
01290 ;••·········································· ··· 01300 
01310 ;Run continuously until SPACE is pressed 
01320 
01330 RUN CALL ONELIFE ;Do one gene rati on 
01340 SVC @KBD ;Scan keyboa r d 
01350 CP SPACE ; Space presse d? 
01360 JR NZ,RUN ; No -- l oop back 
e1370 RET ;Else return 
01380 I 
01390 ;Perform one gener~tion 
01400 

' 01410 ONELIFE LD HL ,SBUFF ; HL==> screen i mage 

Lis ting conrtnued 

PRINTER 
MAKE. MODEL NUMBER 

Contac l us ti your pnn1er is 
not l•S10d Wo havo mt1ny more m Sloe~ 

We can prob~bly RELO AD your old car1r 1dges 

BASE 2. DIP 61-62·84-85, MPI 88·99-GX 

c ITOH Prowrlter 1550·85 10, NEC 8023·8025. APPLE DMP·I MAGEW 

C ITOH STARWRITER F·10·40 ~ Carbon Film Black 
DIABLO HYTYPE II Fabric Black 

RADIO SHACK·TOSHIBA·COMMODORE·PANASONIC·RICO H 
Carbon Film · DWP 210 (Hytype II) Black (1445) 

DW II , DWP 410-510, RICOH 1200·1300·1600 Black (1419) 
Red , Green, Blue. Brown Colors (14 19) 

Fabric (Long Life), DWP 210 (Hytype II) B lack (1458) 
DW 11 . DWP 410·51 0, RICOH 1200·1300·1600 Black (1449) 

DMP·100, LP Vil , COMMODORE 1525, GORILLA BANANA (1424) 
DMP·200, 120, (430 Inserts & Reload s Only) (1296) (1483) 
DMP·400·420, LP Vl ·Vlll , PANASONIC KXP·130 · 1093 (1418) 
DMP·500 (1482) 
DMP·2100, TOSHIB A P1340·1350· 1351 ·351 (1442) 
LP·l·ll·IV, CENTRONICS 730.737.739.779 (Zip Pack) (1413) 
LP lll ·V (1414) 

EPSO N LO 1500 
MX·FX·RX 70·60, IBM PC (Standard Paper) LX80 (5116 x 7) 
MX·FX·RX 100, IBM PC (Wide Paper) 

NEC Spinwriter-Carbon Film ·2000·3500 (Re loads BCCOMPCO Only! 
·5500·7700 !Can Reload Most Types) 

·Fabric ·2000·3500 !Can Reload Alli 
·5500· 7700 !Can Reload All) 

Pinwriter P1 ·P2 
P3 

OKIDATA Pacemark 2350·2410 Black 
Microline 182·192·193 

ML·80·62·83·92·93 1C•ll lor ML·84 p,;ce s) 

MANNESMAN·TALLY MT· 160 
MT-180 

·Spirit 80 (SP80) CO MMODORE 15261Mulllrnlke) 

PANASONIC KXP -1090·1091 ·1092 

BROTHER HR·15·25·35 } Carbon Film (Mul1i s1rlke or Correctable) 

COMREX DX·15, II Fnbric (Coll lor Comrc x d20 Pr ices) 

RIBBON NEW CARTRIDGES 
SIZE From 1he various 

lncncs 
manu fac turers o r made 

"' 
10 our own shop 

Y\Hci' 
Reacly 10 use 

\12' 20 S20/2 $57/6 $108/12 

112 't 18 S1512 S4216 s 78/12 

5116 :c 130 S1813 S60112 $342172 
'"0 1 '7 1(l AD S18/2 S51/6 s 9611 2s.11a.11 

5116x 145 $18/3 S60/12 S342/72 
114 :c 145 51813 560/12 $342/72 
114 x 130 S21/3 S72/12 $414/72 

5118lll 17 51812 S51/6 s 96/12 
..l,)•u1u •.:J 

S18/2 $51 /6 s 96/12114.25 

Inker Loop 518/2 S51/6 s 96/12 
112 x 20 $20/2 $57/6 $106/12 

Sl16 x 14 $15/2 $42/6 $ 78/12 
112 x 10 S22/2 $63/6 $120112 
112 x 20 $15/2 $42/6 s 78/12 

9116;r: 16 ......................................... 
112 x 15 S15/2 S42/6 s 78/12 

11? x 14 $20/2 S57/6 $108112 
112' 20 S14/2 S36/6 s 66112 
11?130 $16/2 $51/6 s 96112 

51 161 145 $2 113 $78112 $450172 
114 ll 145 $1 813 $60112 $342172 
112 x 14 $1812 $5116 s 96112 
112 x 13 $1512 $42/6 s 78112 
11 2 x 20 $2512 $6916 $126/12 
11 2 x 27 $3012 $64/6 $156/12 

112. 100 $32 each 
Inker Loop S20/2 S57/6 $108112 

1/2 x 16 S21/6 $36/12 $198172 

9mm • 11 $1912 S5416 S102/12 
9mm x 13 520/2 $5716 S108/12 

112. 35 $1612 $4516 s 84/12 

Inker loop $20/2 S5716 5108112 

5116.i. 62 S16/3 $60112 $342172 
5116 x 17 $15/2 S42/6 s 78112 

RELOADS 
YOll SE ND '/CUI useo 

CARTR IDGES 10 us WE 
put OUR NFW IN. EATS 

10lnPOl 

S7/1 S6ea 2ormore 

$7/1 S6e• 201 more 

SS ea 3-11 S4 ea 12 or more 

S8/1 $7 •• 2 or more 

S5 ea 3·1 1 S4 ea 12 or more 

S5ea 3·11 S4 ea 12 or more 

S6 ea 3·11 SS e.-i 12 or more 
S8/1 S7 ea 2 or more 

$6/1 $7 •• 2 or more 
........................ ................... 
S7/1 $6 ea 2 or more 
$711 S6ea 2 or more 
$7/1 S6ea 2 or more 
$7/1 S6ea 2 Of more 

··· ·· · ··············· · ······· · · · ···· ·~·- ··· 

$7/1 S6 ea 2 or more 

S7/1 S6 •• 2 or more 
$7/1 $6 ea 2 or more 

$6/1 $7 •• 2 or more 

s5 .. 3.11 S4 ea 12 or mote 
$5 •• 3.11 $4 co 12 or more 
$811 S7 ea 2 or more 
$8/1 $7 co 2 or more 
$7/1 S6ea 2or more 
$811 $7 co 2 or more 

$2011 S18 e~ 2ormore 

INSERTS EZ· LOAD,~ 
DROP IN. NO ~·v1NO I NG 1 

EXACT REPLACEMENTS 
mane 1n 0111 own snoo 

C.1rlru1gPs N OT 1nf.l1111en 

$15/3 $54/12 $288172 

$15/3 $54/12 $288172 

$2416 $42/12 $234172 
$21/3 $78112 $432/72 

$2416 $42112 $234/72 
$2416 $42/12 $234/72 
$3016 $54/12 $234/72 
S2113 $78112 $432172 
$21/3 $78112 $432172 

..... ..................................... 
$15/3 $54/12 $288172 
$15/3 $54/12 $288172 
$15/3 $54/12 $288172 
$1513 $54/12 S288/72 
S12/3 $45/12 $252/72 
$1513 S54/12 S288172 

$15/3 $54/12 $288172 
$15/3 S54112 5288172 
$16/3 $66112 $360172 

S24/6 $42/12 $234172 
$24/6 $42112 $234172 
$15/3 $54112 S288172 
$15/3 $54/12 $288172 
$15/3 $54/12 $268172 
$18/3 $66/12 $360172 

$3613 $132112 $720172 

SEND CHECK. MONEYOR DER , OR C.0 .0. TO: 

VISA BCCOMPCO •600 South 17 Box 246 
Summersvil le, MO 65571•(417)932·4196 

WE ~AYUPS GRUUNO SHIPPING on PREPAID OROE R:S 
PLEASE INCLUDE STREET ADDRESS lo• UPS DELIVERY 

FORE IGN ADD t5°o U & FUNDS 
MISSOURI RESIDENTS AOD 5'· SALES TAX 
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Listing con t inued 

01420 
01430 
01440 OL10 
01450 
01460 
01470 
01480 
01490 
01500 
01519 
01520 
01530 
01 5 40 
01550 OL20 
01560 
01 570 
01 560 
01590 
01600 
01610 ; 
01620 :Now 
01630 
016~0 

01650 
01660 
01670 OL30 
U6B0 
01690 
01700 
01710 
01720 
01730 
01740 ;Set 
017 50 OL40 
01760 OL50 
017 70 
01760 
01790 
01600 
01 810 
01620 
01 63 0 

LO IX,CBUFF 

LO BC,24•80 

LO A, (HL) 

CP 

JP Z, OL20 

INC (IX-81) 

INC {IX-80) 

INC (IX-79) 

INC (!X-1) 

INC (IX+l) 

INC (IX+79) 

INC (IX+80) 

INC (IX+81) 

INC HL 

INC IX 

DEC c 

Jp NZ,OL10 

DEC B 

JP NZ , OL10 


set living and dead cells 

LO HL , SBUFF 

LO DE,Cl3UFP 

LO BC,24•80 

LO A, (DE) 

DEC II 

JP Z, OL50 

DEC II 

JP NZ,OL40 

LO {HL), '• 1 


JP OL50 

dead cell 

LD (HL),' ' 
Lil A,-1 
LO (DE) , A 
INC llL 
INC DE 

DEC c 

JP NZ , OL30 

DEC B 

JP NZ , OL30 


IX==> calculation buffer 

BC = charactcro on screen 

Get byte from screen buffer 

A space? 
Yes - - 90 
Not a opace:


Increment 

all of its 

neighbors 


; HL==> ne xt screen buffer location 
;IX== > next location in CBUFF 
;Fast way to go back 
;Loop back 
;If c = 0 
1Loop until BC = 0 

1HL~~> Screen buffer again 
;DEm•> Calculation results 
;BC - characters on screen 
;Get byte from CBUFF 
;Were there 2 neighborn? 
;Yes -- no change if 2 neighbors 
;Was it. 3 ? 
; No -- then cell dies 
;Give birth to cell 
;/Ind go 

;Turn off cell 
; For next generation 
; clear CBUFF 
;UL--> next SBUFF location 
;DE=..= > next CBUFF location 
;Fast BC decrement 
;Loop back until C ; 0 
;F i nJ s h BC decrement 
;Loop until done 

Lis linq continued 

erator has no way to determine if the 
screen has reached a stable configura 
tion or an empty one, so if you can't get 
a n y command keys to r espond . try 
pressing the spacebar firsl. 

Once y ou stop the rlisplay. the break 
key will return you to the opening 
screen. If you press the break key again. 
the program will stop and rduru you to 
TRSDOS . If y ou press shift/clear, the 
screen (and screen buffer) will clear so 
you can set a new pattern. 

You can use the spacebar to singl~-step 
from one generation to another to watch 
closely how a pattern of individuals 
changes. And. if you press the enter key, 
the computer displays one generation 
after another as quickly as lt can . . 

You also need a way to put new pat
terns on l he screen. If you press a nu
m eric key when the program is waiting 
for a command. the program displays a 
complex semirandom pattern . If you 
press any alphabetic key from A through 
X. the program displays a special set pat
tern inst ad . 

The Cod e of Life 
Life begins b y deflntng labels for a 

handful of supervisory calls (SVCsJ and 
for the special keys the program uses. 
Next follows definitions of five macro in-

Circle 299 on Reader Service card. 

ICn· DComputer Aided Drafting software 
. H for Models Ill 4 40 4p 1000 1200 

Drafters, Architects, Engineers, Manufacturers, Educators, Stu
dents save lime and increase productivity with xT.CAD Computer 
Aided Drafting. This affordable general purpose 2-D system 
offers all essential CAD features for serious production or educa
tion. Create precise working drawings, details in al l common 
technical scales. Features include overlays, grids, cursor snap, 
zoom, pan, block copy, enlarge, reduce. rotate, mirror. clip, 
merge, upper and lower case text labels, sing le or multi-pen 
plotter hardcopy up to 24x36 inches. Developed by practicing 
design firm and backed since 1984 by friend ly, competent sup
port, FREE to registered users. 

xT.CAD Professional software $"4"49.95 $345.00 

MICRO DEX CORPORATION 
1212 North Sawtelle Avenue 
Tucson, Arizona 85716 
602/ 326-3502 

Ci rc le 227 on Reader Service card. 

CP/M-68K 

TANDY-600 Macintosh 

You purchased a computer with an MC68000 
16/32-bit processor, one of the most powerful 
available. Now you need the software to 
make it run! 

You need a powerful operating system like 
CP/M-68K. You need full-featured compilers for 
FORTRAN-77, PASCAL, C, and BASIC. And 
you need the compatib ility to run the many CP/ 
M-2.2 programs you are familiar with. 

You need 	 Tri Soft 
4102 Avenue G 1-800-531-51 70 
Aust in, Texas 78751 (512) 472-0744 

[ VISA lII 
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You can use the 
spacebar to 
single-step from 
one generation to 
another to watch 
changes. 

structfons. As I explained last month. if 
your assembler doesn ' t support macros. 
you can expand these by hand each tim e 
the program uses them. 

The progra m itself starts in line 680 
by turning off the TRSDOS cursor. clear
ing Lile screen . and displaying thf: open 
ing message. While the message Is on 
the screen. Life copies the screen to the 
screen buffer and clears each position in 
the calcu lation buffer to OFF hexadeci 
mal (hex} . Then Life waits for you Lo 

press a key and. if you press something 
other than the brea k key. Life uses that. 
key as the first command when it enters 

Lisri11g continued 

01040 PUTSCR 

01850 RET ;Done with one genera tion 

01860 

01879 Generate a complex, semi-random pattern 

01000 

01890 COMPLEX LO D,A Save key i n D 

01900 LD A, R Get current ref r esh value 

01910 /\ND 7FH Turn off high bi t 

01 920 RLCA Multiply by 2 

01930 LO E,A And save in E 

01940 LO A, D Get original key in A 

01950 LO D,0 zero o reg!stec 

01960 LO HL , SBUFF HL==> sc r een bu f fer 

01970 ADD HL,DE Add value in E 

01980 SUB 2 0B Subtract from key 

01990 RLCA Multiply by 2 

02000 RLCA Multiply by 4 

02010 RLCA Multiply by 8 

02020 LO B,A Into B for loop i ng 

02030 Cl0 LD (AL) ,'. I Put character on screen 

02040 INC HL Point t o next p osi t ion 

02050 DJNZ Cl0 Loop back 

02060 PUTSCR Put on screen 

02070 Rf.'!' 

02080 I 

02090 Pattern Cen cratin9 Routine 

0 21 00 

021 lB PATTERN SUB 'A' A = 0 t o 25 

021 2 0 SLA A A = A • 2 

02130 LO E, A Save in E 

J2140 LO D, 0 DE has of fs et i n to table 

02 150 LO HL,PTRNS UL=•> Pattern t able 

02160 ADD Hf.. ,DE HL ==> address of pattern 

0 2170 LO t: , (llL) Get LSB of a dd r e ss 

02100 INC HL HL==> MSB 

02190 LO D, (UL) DE==> pattern 

02200 PUSH DE Move poin t er 

02210 POP IX To IX reg ist.er 

02220 LO E, (IX+~) Get cursor o ff se t 

02230 LO O, (IX+l) into DE 

02240 INC IX Move twice to next 

02250 UlC IX offset 


Usemg conltnued 

Circle 386 on Reader Service card. 

" We sell the same diskette 
that major software 
publishers, computer 
manufacturers and diskette 
marketers buy calling them 

:·Disks 
·More Memory for your Money thelf own. Why pay more 

when you can pay less."Lowest Prices Ever On Diskettes 
How to order: 
Call Toll FreeCertified 100% error free 

9.2 mil diskette jacket 1-800-336-D/SK 
Covered by a Lifetime Warranty 312-789-0645 
Manufactured with Reinforced hubs Terms: 

Prepaid checks, moneySupplied with white Tyvek sleeves · 
orders. Supplied with user ID labels 
VISA. MasterCard or Meet or exceed all industry standards: ANSI ECMA IBM ISO 
approved company purchase 
orders are accepted. No Digital Disk brand diskettes. Special Value Savings On ... surcharge tor the use of

Digital Disks diskettes are tor use on tnese famous Drand computers such as IBM PC, XT, AT Comaq, AT&T. VISA or MasterCard. Due to 
Zenith , Tandy. Cannon PC, Atari, Commodore. Corona, Columbia, Eagle. Tava. our low low prices and 

5-1/ 4 Soft-Sectored, assurance that all 
Single Sided/Double density floppy disks 	 mercnandise is new, unused 

product, all sales are final. Bulk quantity shipment of 

20 items $.79 each 50 Items $. 76 each 100 items $.73 each• I 
VISA ' 1r• 1 

• 

5-1/ 4 Soft-Sectored, 


Shipping:
Double Sided/Double density floppy disks 
Add $3.00 per each 100 or

Bulk quantity shipment of fe wer disketres. 
20 items $.89 each 50 items $.86 each 100 items $.83 each Illinois residents add 6.5% 

sales tax. 
Hours:Special Offer Packaging on Our Digital Disks Name Brand Diskettes 
Monday thru Friday 

Digital Disks Ten Plus Pac $12.95 Double sided 8:00-5:00 Central Time 

10 diskettes in an attractive plastic library case $11.95 Single sided 

Digital Disks Fifty Plus Pac $50.00 Double sided Digital Disks 
10 East 22nd Street50 diskettes in an attractive plastic library case $45.00 Single sided 
Lombard, Illinois 60148 
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l.fsli119 continu ·d 

02 260 i.o HL, SBUff HL~a > Screen buffer 
02270 ADD HL.,DE HL==> first c ha racte.r location 
0228 0 LO ll, 0 Zero ll for calculations 
02290 
02300 Pl0 LO (H L), '.' ;Put c har . in place 
02310 LU A, (IX) ;Get nex t offset 
0232 0 OR A ;Is it 0 7 
02330 JR Z,P20 ;Yes -- exit 
02340 LD E,A ;No -- add to HL 
02350 ADD HL,DE ;HL== > next location 
02360 INC IX ;IX==> next offoct 
02370 JR Pl0 ; Loop back 
02380 
0239 U i>20 PUTSCR ;Displ ay new screen 
02400 RET ;and return 
02410 
02420 Puinters tu pattetns 
02 430 
02440 PTRNS DW PA,PB , PC , PD,PTE,PF,PG ,PH,PI,PJ 
02450 OW PK , PL , PM,PN , PTO , PP , PQ , PR , PS , PT 
02460 OW PU , PV,PW,PX 
02470 
02480 ; Patterns for display
02 49 0 PA OW 1 20 
02500 DB 81 ,7 8 ,1,1,0 
02510 PB OW 120 
02520 DB 8 1,76 ,4, 77,1 , 1,1, 0 
02530 PC OW 1 20 
02540 DB Ol , 75,5 ,7 6 , 1, 1, l,l,O 
0255 0 PD OW 120 
02560 DB 81 , 7 4,6,75,l,l , l , l,1,0 
02570 PTE OW 1 20 
02500 DB 00,2,7 0,l,0 
02590 PF DW 1 20 
026 00 DB 81,1 , 77,1 , 81 , 0 
02610 PG DW 120 
02620 DB 1,79,1,77 , 1,79 , 1,0 
026 30 PH OW 757 
02640 DB l ,J , 7 8 ,l,l,78, 1 ,1,81 , 1 , 1 , 7 8 , l, l , 78 ,l, l ,0 
02650 P l DW 836 
02660 DB l,1,1,1 , 1 , 1 , 0 
02670 PJ DW 837 
02680 DB l , l , 1,1,76 , 4,0 

Us tlri g continued 

the ma.in program loop in line 940. 
Life 's main loop c hecks for each pos

sible key and takes appropriate action 
when it find s a m atc h . Then . in line 
1240, it uses the @KEY SVC to wait for 
a noth er comm;rnd a nd loops bac k. You 
break the loop only if the program e n
counte rs the break key. which starts the 
entire program over from the lop. 

The s ubrou tines do the real work in 
this program, starting in line 1270. The 
most com plex routine . One life !lines 
1410-1 50). calc ulates and displays the 
next generation o f the Life universe and 
represen ts t he Ass embly-la n g uage im
p lem e n ta tion of the algorithm described 
a bove. The short Run routine (beginning 
in line 1330 ) simply m a kes repeated 
calls to On clife and c hecks. after each . to 
see if you 've pressed Lhe spacebar. 

The su broutine Complex (lines 1890
2070) uses a numeric keystroke to gener
ate a line of individuals near the top of the 
screen . Life de tennines the beginning of 
the line randomly by using the current 
value in th e Z80's refresh register. a tech 
nique th t needs some explanation. 

The dynamic m emory chips in mod
ern compute rs n eed to be constaully re 
fr esh ed to ho ld valid data . T h e Z80 
central processor maintains a special 
register that it uses to address each bit 
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THE NEXT STEP 


of memory and s imulate a read instru c:
tion to keep the memory alive. The ZBO 
impl em e nts the refres h as it d ecodes 
each machine-language Instruction. so it 
doesn't hamper processing. 

The refresh registe r. llke most ZBO 
registers. is 8 bits wide. However. the 
processor actua lly uses only ll1t: botlom 
7 bits during refresh operations. A pro· 
g ram may set the top bit if necessary a nd 
it will stay set. 

Life uses ll1e value in the refresh reg
ister to determine where to start printing 
individuals when you press a numeric 
key. It then uses the actual key pressed 
to determine how many individuals to 
print. The result is a string of asterisks 
that is predictable in length !depending 
on which key you pressed) but not in 
location. so each time you press a nu
m eric key. the computer will provide 
you with a s lightly different s tarting 
universe. 

The final subroutine. Pattern (lines 
2110-2400). prints a particular pattern 
of individ uals on the screen if you press 
an a lphabetic key. It first finds the pat
tern by looking up its address in a table 
(PTHNS in line 2440) and then using the 
data at llrnt address to generate a special 
set of individuals. This m ethod of using 
a look-up tabl e to find a dat.a set is fairly 
common and you ' ll find it useful for a 
variety of programs. 

Eac h piece of pattern data (lines 
2490-2990) begins with a 2-bytc word 
a nd ends with a single zero byle. The 
program uses the 2-byte word to deter
mine the location of th e first character in 
the pattern . Each byte that follows Indi
cates how far Life should move the cur
sor before printing another characte r . 
When it finds a zero byte. the program 
transfers the new pallern to the sc1·een 
and returns to its main loop to await a 
new conunand. 

A Better Life 
You ca n play with the program in sev

eral ways. Pirst. you might want to a llow 
a user to specify som e display character 
other than an asterisk. You could do so 
by prom pting fur a new character at t he 
beginning of the program and then stor
ing that charac ter a t OL40-4. C I 0 + 1. 
and PIO + 1, the only three places where 
an indiv idual is actually added to the 
Life universe . 

The Game of Life is most fun if you 
can experiment with new pa tterns your
self. It isn't too hard to add a new 
subroutine lhal will allow you to move 
a cursor around the screen and add 
or erase individua ls at will . You could 
even save several user-created patterns 
in a memory buffer or on disk to recall 
or mod ify. 

Uslfng co n rtm1P.rt 

02690 PK ow 277 

02700 DB 3 ,77,l,l,1,76,5,75, 2,1,2,75,5 ,7 6, l ,l,l,0 

02710 PL ow 441 
02720 DB l,79 ,l,157,l,l,l, 73 , 1,2 , 5,72,1,2, 1 ,4 
02730 DB 75,3,2,2,l,72,2,3,2,l,73,l,l,l,l 57 ,l, 79 ,l,0 
0274 0 PM DW 600 
02750 DB 79 , 2 ,77, 3 ,7 8 ,1,7 8 , 3, 77, 2 , 79 ,0 
02760 PN DW 516 
02770 DB l,l,l,155,l,l,l,l,l,l,l,l51,l,l,l , l,l,l,l,l,l,l,l 
02780 DB 1s1,1,1,1, 1 ,1,1,1,1ss,1,1, 1 ,0 
02790 PTO OW 272 
02800 DB l,79,2,160,2,160,2,160,2,160, 2 ,16 0 , 2 , 79 , l , 0 

02810 pp DW 998 

02820 DB 1 ,1,78 , 2, 78, 2 ,0 
02830 PQ OW 437 
02840 DB l ,79,l,154,l,4,l,l,l,4 ,1 ,67,2,2 , S,2 , 2 , 69 , 2 , l 
02850 DB 4,2,69,2,2,5,2,2,67,l,4,l,l,l,4,l , l 52 ,l, 79 1 1,0 
02860 PR OW 759 
02870 DB 1 ,78 , 1 , 80 ,0 
02880 PS DW 757 
02890 DD l,2,l,76,l,2,l,77,2,76,2,2,2,74, 2, 2,2,74,l,4,l,0 
02900 PT OW 838 
02910 DB l ,l,77,1,l,0 
02920 PU DW 838 
02930 DB l,l, 80 ,77, 0 
02940 PV OW 677 
02950 DB 1,l,l, l , 79 r79 , 79 ,79,l,l,l,l, 0 
02960 PW ow 26 
02970 DB 27,54,25,53,l,l,25,l,l,0 
02980 PX OW 825 
02990 DB l ,l,l,l,2,l,l,l,l, 2 ,l, l , l ,l, 2 ,l, l ,l , l , 2 ,l,l, 1,1,0 
03000 
03010 ; Buffer s pace 
03020 
03030 SBUFF OS SCRLEN 1Buffer same length as screen 
03040 
03050 DS 81 ;Phantom firs t line 
03060 CBUFF DS SCRLEN ;Calculation buffer 
03070 DS 81 ;Phantom last line 
03080 
03090 ; Opening Screen 
03100 
03110 OPENING OB LF , LF ; Line feeds 
03120 DB The Game of Life -- Or i ginated by John Conway'. 
03130 DD LF, I Model 4, TRSDOS 6 . 2 version' 

03140 DB LF,LF 

03150 DB ' To create patterns, press 1 


03160 DB LF, I A - x for set patterns• 

03170 DB LF , I 0 - 9 for complex, pseudo-random patt erns' 

03180 DB LF 

03190 DB LF, <ENTER> storts generato r ' 

03200 DB LF, I <SPACE> halts generator and allows input' 

03210 DB LF, I <SHIFT><CL~AR> clears sc reen ' 

03220 DB LF, I <BREAK> ends program' 

03230 DB CR ; End o f nc reen 

03240 

03250 END STAR1' 


End 

One of the important lessons you can 
draw from looking at the Listing is that 
the video and keyboard SVCs are fas t 
enou gh to m eet the needs of almost any 
application. Several readers have asked 
me why 1 don 't publicize the addresses 
of various TRSDOS 6 .X varia bles and 
routines. The problem with doing so 
is that such addresses will only be 
valid for one specific version of LOOS/ 
TRSDOS 6.X running on one specific 
machine. 

If your progra m s follow the rules of 
TRSDOS and use SVCs Instead of direct 
hardware input/output, you can be as
s ured U1at they will run correctly on any 
Model 4, 4P. II . 12, or Max-80 running 
your version of the DOS or any later ver
sion . If you use absolute addresses. your 
program will be limited to running on 
one vers ion of the DOS on only one ma
chine . Ifyou upgrade your DOS. you will 
have to rew1;te your programs. 

T his Game of Llfe program is written 
specifically to run on TRSDOS 6 .2 or 

later. However . if for some reason you 're 
using an earlier version ofTRSDOS 6 .X, 
all you'll need to do is change every use 
of the @CLS SVC (first introduced in ver
sion 6 .2). To clear the screen with earlier 
versions, you m ust send ASCII charat:
ters 1 C hex and 1 F hex to the display 
with the @DSP SVC. You could also eas
ily modify the Listi '1g to run on a Model 
III by using the screen directly as a 
screen buffer. setting SCRLEN to 1,024. 
and using call - lo ROM routines instead 
of TRSDOS 6 .X S VCs. Almost every
thing else in the program should work 
the same regardless of which machine 
you use.• 

You can contact Hardin Brothers 
through CompuServe. Go PCS-11 7 ro the 
Writers' and Edi.tors ' SIG (WESTG) and 
leave your m essage. You can also write 
to Hardin at 280 N. Campus Ave.. Up
land, CA 91786. Enclose a stamped.self 
addressed envelope if you want a reply. 
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SPREAOSHEET BEAT I ed~ted by J<i>hn B. Harre!J ll~:. 

•A Matter ofRecord • 

Your Spreadsheet as Data Base 


This month 's spreadsheet was sub
mtlted by G lenn T. Stratton ofCanaan. 
ME. 

I f you've always lhoughl ofVisiCalc as 
simply a spreadsheet. you might be 

surprise<! to learn that you can also use 
it as a data base. Creating plint flles
one of VisiCalc's least-recognized op
tions-provides the key. After preparing 
a VisiCalc works heet. you ..prinf' the in
formation to disk by invoking the /PF 
command. You can then write a s mall 
Basic program to aec:ess and manipulate 
the data. In most cases. this approach Is 
far easier than mastering the ins and 
outs of VislCalc ·s dala inlt:rchange for
mat (DIF) files . 

Setting an Example 
I'll illustrate VisiCaJc's data base ca

pability with a voting list for the town of 
Hannibal·s Crossing and the unincorpor
ated vtllage of Scipio's Landing. Tht: reg
istered voters include Whigs [WJ. Tories 
(T). and Liberiarians (L) (see Table 1 ). 

Each row in the spreadsheet repre
sents one clat.<I rec:orcl. each column a 
field. A spreadsheet ts Ideal for compil
ing a nd maintaining such a list because 
you can easily make inst:rtions and dele
tions. Unfortunately. VisiCaJc is useless 
if you net:d lo sort U1e list by a particular 
criterion. s uch as party affiliation. That's 
where a print file and a Dasie program 
become useful. 

To create the desired print file and print 
reports from tht: dala bast: , position U1e 
cursor on the cell containing the name 
of the first voter (A3 In my example ). 
Type in /PF: after the file-name prompt 
apµears. naUle your print file (HANNIE 
in my example). VisiCalc automatically 
appends /PRF as an extender. 

The next prompt asks you to identify 

~-4>? .>> > 

,,, 

\ '· ..\ ,. 

A 
Name 

2 
3 Abbot , Justin 
4 Able. Arthur 
5 Baker. Mary 
6 Clarke, John Jr. 
7 Clarke . John Sr. 
B Dougals, Jane P. 

Isci 
System Requirements 

Model 4/4P 
VlsiCalc 

Multiplan with changes 
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Table 2 . Voting list after sorting with Reader/BAS. 

Program Listing 1. Reader/BAS. 
10 GOTO 100 
15 'READER/BAS 
20 ' THIS PROGRAM READS A PRINT FILE G~NERATED BY VI SICALC . USllng continued 

Able. Arthur 
Dougals. Jane P. 

Abbot. Justin 
Bake r. Mary 
Clarke, John Jr. 

Clarke. John Sr. 

1::3 

Street Address 

432 Western Ave . 
132 Golden Ave. 
RF'D2 Box 2232 
456 North Ave. 
456 North Ave. 

RFD2 Box 2239 

c 
City 

Hann ibal's Crossing 
Hannibars Crossing 

S ipio's Landing 
Hannibal's Crossing 
HannibaJ ·s Crossing 

S c ipio's Landing 

Table I . Voting list worksheet. 

132 Golden Ave . 
RFD2 Box 2239 

432 Western Ave. 
RFD2 Box 2232 
456 North Ave. 

456 North Ave. 

Ha.nnibal's Crossing 
Sciplo·s Landing 

Hannibal's Crossing 
Scipio·s Landing 
Hannibal's Crossing 

Hann iba.l's Crossing 

D E 
Zip Party 

16666 T 
16666 w 
16668 T 
16666 T 
16666 L 
16668 w 

16666 w 
16668 w 

16666 T 
16668 T 
16666 T 

16666 L 



--

Circle 18 on Reader Service card. 

From Computer Plus to YOU .. . 
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SINCE 1973 

Tandy 200 24K S739 

Model 100 24K $510 


Tandy 1200 HD $1599 
10 Meg. 256K 

Smith Corona L-1000 
$259 

. 

Color Computer II 
w/64K Ext. Basic $179 

. 

COMPUTERS 
Ta"ndy 1000 1 Drive 128K 710.00 
Tandy 1000 HD 10 Meg. 256K 1539.00 
Tandy 1200 10 Meg . 256K 1599.00 
Tandy 2000 2 Drive 256K 1295.00 
Tandy 2000 10 Meg. 256K 2025.00 
Model IVD 64K with Deskrnate 889.00 
PRINTERS 
Radio Shack DMP-130 269.00 
Radio Shack DMP-430 660.00 
Radio Shack DWP-220 Daisy Wheel469.00 
Radio Shack TRP·100 Portable 229.00 
Silver Reed EXP-550 Daisy Wheel 425.00 
Star SG-10 245.00 
Siar SG-15 410.00 
Star SD-10 365.00 
Panasonic P-1 091 259.00 
Toshiba 351 1175.00 
CITOH Prowriter 8510AP + NLQ 345.00 
Okidata 192 375.00 
Epson LX·80 245.00 
Epson FX· 85 369.00 
Epson HS·80 Portable Ink Jet 339.00 

CALL TOLL FREE 

1·800-343-8124 


• LOWEST POSSIBLE PRICES 

• BEST POSSIBLE WARRANTY 

• KNOWLEDGEABLE SALES STAFF 

• TIMELY DELIVERY 

• SHOPPING CONVENIENCE 

Tandy 1000/1200 ACCESSORIES 
Tandy 1000 Disk Drive Kit 159.00 
Tandy 1000 '10 Meg. Hard Drive 579.00 
Hord Drive Controller Boord 249.00 
256K Ram Board (inc. 128K & DMA) 199.00 
512K Ram Board (Includes 128K) 169.00 
256K Memory Plus Expansion Brd. 249.00 
PBJ Multi-Function Boord (1281<) 259.00 
PBJ Multi-Function Boord (256Kl 279.00 
PBJ Multi-Function Boord (512K) 299.00 
128K Ram Upgrade Kil (NEC) 78.00 
256K Ram Upgrade (for PBJ Board)69.00 
300 Baud Modem Boord 129.00 
1200 Baud Modem Boord 249.00 
RS-232 Serial Board 89.00 
Digi-Mouse/Clock Boord 89.00 
Tandy 1000/1200 MONITORS 
Tandy VM-2 Green Monitor 129.00 
Tandy CM-2 RGB Color Monitor 379.00 
Tandy VM-3 TTL Green Monitor 179.00 
Tatung CM-1360 Color/Gr. /Amber459.00 
Tandy 1200 Text Monitor Adapt. 179.00 
Tandy 1200 Color/Graphics Adapt240.00 

IN MASSACHUSETTS CALL !6171 486-3193 

Tandy 1000 $710 

Tandy 1000 HD $1539 


DMP105 $160 

. 

MODEMS 

Radio Shack DCM-3 Modem 52.00 

Radio Shack DCM-5 Modern 99.00 

Radio Shack DC Modern 2212 315.00 

Hayes Smorlmodem II 300 Baud 169.00 

Hayes Smortmodem 1200 Baud 429.00 

Novation J-Cat 300 Baud 115.00 

FOR EVERYONE 

Network Four Outlet Surge Prat. 69.95 

CCR-81 Cassette Recorder 52.00 

CCR-82 Cassette Recorder 43.00 

C-20 Digi ta l Cassette Tapes (10pk) 9.95 

Verbatim SSDD Plastic Box (1 0pk) 24.95 

Verbatim DDDD Plastic Box (10pk) 29.95 

Generic SSDD Diskettes (10pk) 17.95 

NEC 64K Ram Chips (set of 81 39.00 

Rad io Shack 16K Ram Chips (81 25.00 

Locking Disk Box (holds 70) 19.95 

Fl ip N File Disk 50 15.00 

Fanfold CleanEdge Paper (2600) 35.00 


Radio Shack software 10% off. 

Send for complete listing of 

brand name so ftware and hardware. 


TRS-80 is a registered trademark of Tandy Corp. 
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SPREADSHEET BEAT 


Usflng continued 

30 ' IT BREAKS THE STRINGS INTO SUBSTRINGS , BY FIELDS AND STRIPS 
40 ' LEADING Bl,ANKS. 
50 ' SUBROU~'lNE 50 00 SELECTS AND LPJU N~'S CERTAIN RECORDS 
100 DIM A$(100) 
110 GOSUB 1000 
120 GOSUB 2000 
130 GOSUS 3000 
140 GOSUB 4000 
150 GOSUB 5000 
160 GOSUB 6000 
170 END 
1000 ' GOSUB 1000 GETS FILENAME AND RELATED DATA, 
1010 ' THIS GOSUB FIXES PARAMETERS USED TO READ "JJANNIB/PR!' 
1020 'IT COULD BE 'MODI FIED TO A SERIES OF INPUT STATEMENTS 
1030 ' IN A PROGRAM FOR MORE GENERAL USE 
1040 CLS 
1050 FILE$= "HANNIB/PRF" 
1060 CWc20 ' COLUMN WIDTH USED TO CREATE THE WORKSHEET 
1070 rrn r.os = 5 ' THE NUMBER OF COLUMNS USED 
1080 RE'WRN 
20 00 ' GOSUB 2000 READ THE RECORDS 
2010 CLS 
202 0 PRINTP( l 2,30), " <<< WORKING >>>" 
2030 OPF. N "I ",1, fILE S 
20 40 C2=0 
2050 IF EOF( l) , THEN 2090 
2060 c2-c2+1 
2070 LINE INPUT tl , A$(C2) 
2080 GO'l'O 2050 
2090 CLOSE 
2100 OIM F$(C2 1 FIELDS ) 
2110 RETURN 
3000 ' GOSUB 3000 , BREAKS A$ INTO RECORDS 
3010 FOR Cl=l TO C2 
3020 P•l 
3030 FOR X=l TO FIELDS 
3040 F$(Cl,X) =MIDS(AS (Cl),P,CW) 
3050 P=P+CW 
3060 NEXT 
307 0 NEXT 
3080 RETURN 
4000 ' GOSUB 4000 STRIPS Ell Cll Fl f. LO OF LEADING BLANKS 
40 10 FOR Cl =l TO C2 
4020 FOR X•l TO FIELDS 
4030 TEMPS=FS(Cl,X) 
4040 GOSUB 4500 
4050 F$(Cl,X)=TEMP$ 
4060 NEXT 
40 70 TEMPS ="" 
4080 NEXT 
4090 RE'l'URN 
4500 'COSUB 4500 STRIPS LEADI NG BLANK S FROM A STRING 
4510 O~LEN(TEMPS) 
4520 XX= 0 
4530 XX=XX+l 
4540 IF MID$( TEMP$ , XX,l)=" " THEN :0=0-1 GOTO 45 30 
4550 B$=1UGIJT$ (TEMP$ 1 0) 
4560 TEMPS=BS 
4570 RE'l'URN 
5000 'LPRI NTS SELECTED RECORDS 
5010 CLS 
5020 I NPUT "WHICH PARTY AFFILIATION (W , T, or , L) " ;IS 
5030 I F I$= "W" OR I $= "w" '!'HEN PARTYS="W": GOSUB 5500 
5040 IF 1$="T" OR 1$• "t' THEN PARTY$="T" : GOSUB 5500 
5050 IF IS="L" OR I$= "1" THEN PARTY$="L" : GOSUB 5500 
506 0 I NPUT · oo YOU WISH TO CONTINUE ? <Y/N>" : I$ 
5070 I F IS="N" OR I$="n" TH EN RETURN 
5U8U GOTO 5010 
5500 ' PRINTS SELECTED RECORDS 
55 10 FOR Cl= l TO C2 
5520 II" F$(Cl 1 5)<>PAR1'Y$ THEN 5580 
5530 LPRINT TAB (5)F$(Cl,l); 
5540 LPRINT TAB (25 )F$(Cl , 2); 
5550 LPR INT TAB(45)F$(Cl,3); 
5560 LPIUN'l' 'l'AB(65)F$(Cl , 4) ; 
5570 LPRINT TAB(75) F$(Cl,5) 
5580 NEXT 
55 90 RETURN 
600 0 'GOSUB 6000 PRINTS DONE MESSAG E 
6010 CLS 
6029 PRINT@( l 2 1 30) ," <<< DONE >>> " 
6030 RETURN t:nd 

Program Listing 2 . Reader2/BAS. Modifications for Multiplan. 

4540 IF X < LEN ('l'EMP$) THEN IF MIO$ (TEMPS , XX , l) =" " THEN :0- 0-1 
: GOTO 4530 
4550 TEMP$=RIGHT$( TEMP$ 1 0) 
4570 0 = LEN(TEMPS) 
4580 IF 0 <= l THEN RETURN 
459 0 xx = Q+l 
4600 xx = xx - 1 
4610 IF XX > 1 THEN IF HID$(TEMP$ , XX , l) = ' ' THEN Q=Q-1: GOTO 46 0 

4620 TEMP$=LEFTS (TE/IPS, Q) 
4630 RETURN 

End 

Using VisiCalc 
w orksheets as 
data bases invites 
m uch creative 
tin kering. 

the lower right-hand corner of the print 
area . When you set the cursor on the ce ll 
containin g the party affiliation of the las t 
voter (cell E8 in my exampk) and press 
the e n te r key. VisiCalc gen erates th e 
print output file HANNIB/PRF. 

Program Listing 1 contains the Basic 
program Reader/BAS. It reads the print 
fil e and converts it in to records and 
fi elds. a llowing you to sort the voting lis t 
by party affi liat ion a nd ptint the corn:
spondin g records (see Table 2). 

Program Structure 
Read er/BAS uses s ix subroutines. The 

first (begirmi.og a l line 1000) in itializes 
lhe file name. fie ld length . a nd fi elds per 
record . The s ubrou tine at lin e 2000 
opens the file indicated a nd reads each 
data base record from the s preadsheet 
output fil e Into a string array . A$ . 

The heart of th e progra m lies in lhe 
s ubrouti nes beginning at lines 3000 and 
4000. l set cacn column in the spread
sheet lo a. witllh of 20 cltaracters, so the 
subroutine at line 3000 divides the data 
records in to 20-character s ubstrings. It 
then stores them in a two-di m ens ional 
array. F'$. 

Because this example uses VtsiCalc's 
right-j ustified g lobal formal. /GFR. all 
fie lds of fewer than 20 charac ters contain 
leading bla nks. The s ubroutine at line 
4000 removes a.11 lea tliug blanks from 
each da ta fie ld so that the printed output 
fits onto a s tandard 80-colum n print c:r. 

The ubroutine at line 5000 is a da ta 
base qu e1·y routin e. It asks you which 
records you want to print out a nd sends 
them to the printer. This routine doesn 't 
do any soph isticated data mauipula · 
tion- it 's a s imple loop that searches the 
array created from the input data for a ll 
matching records in the identical order 
produced by th e s preads heet. 

Creative Process 
The transformation of a VtsJCalc work

s heet in to a data base invites a lot of cre
a tive Linkering. You could . for example. 
create n program tha t would let you search 
accord ing to a variety of fi e lds. Or you 
cou ld ou tput the sorted list to dis k. read the 
file using a word processor. and incorpo· 
rate th data Into a larger report. The ver
satility of t h e technique expands Vis i
Calc's utility beyond n umber-cnmching. • 
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SPREADSHEET BEAT 


Beyond VisiCalc 

You can apply GlcnriStratton ·s tech

niques to other spreadsheets. For ex
ample. you may find times when you 
can use it with Lotus 1-2-3: I've used 
this approach to produce reports when 
1 fe lt Lolus' data base functions were 
too limited. And although Multiplan 
lets you sort records. it can also use 
this technique if you find it easier to 
read and manipulate data in a sepa
rate program. However. you need to 
keep in mind some basic differences 
between Mu lliplan and VisiCa lc to 
use Stratton·s template. 

In the example given. Stratton for
matted a ll columns at 20 characters . 
If you use Mul tiplan. h e s ure you 
meet th is criteria or the accompany
ing Oasic program won't read the 
data base fields correctly . Of course. 
you can extend the Basic program in 
Listing 1 to read data base field of 
different widths . 

Correspondence 
Direct Mail 
Mailing· Lists 
Addressing 
Form Letters 
Tickler Files 
Newsletters 
Sales Letters 
Credit Letters 
Sales Follow Up 
Collection Letters 
Boilerplating 
Envelopes 
Invoicing 
Labels 
Notices 

Forms Fill-in 

-

Circle 536 on Reader Service card. 

To oRoER 

Multiplan allows better control over 
th e printer than VisiCalc. lfyou don 't 
change the top and bottom margins 
with the Print Margins command. 
you 'll get additional bla nk lines in t.he 

·disk ou tput me. For example. a stan 
dard formaltt:d sheet printed with 
Multiplan has six blank lines at the 
top. a print area of 54 lines. and six 
blank lines at th e bottom. If your 
p1;nted output doesn't fi ll the en tire 
54 allowed lines. Multlplan creates 
blank lines to compensate. The solu
tion is to set lht: top margin to zern 
a nd set the last print line and the 
page length to tht: numbt:r of records 
in the data base. 

Also. make sure you set the left 
margin to zero or you 'LI get additional 
blank lines to the left of each record . 
Similarly. make sure that you prop
e rly sel the right margin: otherwise 
Multiplan a utomatically divides the 

FastPak Mail from DHA Systems & Software. A complele 

library of programs that does everything for mail but lick the 

stamps. No frustration , no learning, no set-up. Easy to use. 


Organize all your name, address, and phone files in one 

place. Input and corrections are easy, just fill in the blanks. 

Add your own codes. Fast, easy, flexible sort. Select names 

for special mailings. 


Run labels and letters at the push of a button. 


FastPak Mail includes a powerful system for merging let 

ters and mail files for any kind of letter writing - from rout ine 

correspondence to personalized direct mail letters. 


"Your product is excellent . . . " - John Stevenson. 
Experts in Direct Marketing 

" . . . the best di reel mail product aid I ever bought. " 
Ralph Thomas. Thomas Publications 

" FastPak Mail is a bargain to say the very least. " 

" We are totally amazed at what your mailing list 
system can do. The sort and merge functions are 
fantastic , as is lhe en lire package in general. " 

- Steven Friedman. SHF Software Systems. 

DHA Systems& Software 
832JURY COURT I SAN JOSE.CA 95 11 2/(408)947-1011 

TOLL FREE 1 • 800 • FastPak 

"printed" records into two pages. 
just aS'itdoes on the printer when the 
spreadsheet is ton wide. 

Finally, Multiplan left-Justifi es its 
default text storage within each cell. 
Program Listing 2 contains the lines 
necessary to a ccommodate leading 
and/or trailing blanks in a data cell. 
Use them in place oflines4540- 4570 
of Listing l. You don't have to use the 
right-aligned t xt format illustrat ed 
in Lhe example. 

ohn B. Harrell JI/ 

Submit your materia l to Spreudsheet 
Reat. do John B. Harrell Ill . 80 Micro. 
80 Pine St .. Peter borough. NH 03458. 
We' ll pay $5U fo r each template or l.ip 
we publ ish. In addition. we' ll answer 
you r questions and prln.l advice on us
ing preadsheets more ejfeclively. 

FastPak Business Mail System

Any place you need a name and address 

Mer e - Works with all the 
popular word processors. Word. 
Wordstar, Multimate, etc. Create 
form letters with fi ll-ins. Easy 
enough for 1 letler, powerful 
enough for 5000. 

Sort, Select, Combine -
Lets you organize your files 
anyway you want. by zip. 
names, or special codes. 

Conversion - no need to 
retype your . list. Easily convert 
your existing lists to our format. 

Pur e - Eliminate duplicate 
names 

Economical $7995 
Easy to buy 

Visa/MC welcome 
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I often set up a dedicated system dis k for a specific 
task . Thii; disk contains only the system files. DOS util
ities . a nd /or Basic that the task requires. To make it eas
ier to sec what I've got on the disk . I change the invisible 
fil es-mosl DOS utilities a nd R<isir.s-to visible files. I 
use a disk-zapping utility to chan ge byte zero of the file 
pri m ary directory entry (F'PDE) for each file. The table 
s hows the visible a nd invisible FPDE zero bytes for each 
DOS I have a lte red (all numbers arc in hexadecimal) : 

DOS ty pe Visible !'PDE tnvisible FPDE 
DOS PLUS 10 18 
MULTIDOS JO 18 
NEWDOS/80 10 IE 
LDOS 10 JE 
TRSDOS JO 18 

Below is a n example FPDE indicating visible files : 

IOOO 009A 004;, 44!54 4 153 4D20 2043 4D44 .. .. . EDTASM..CMD 
9642964220000024 IAO l 'FFFFFFFFFfFF .B.B ... $ ........ 

l:lclow is an example FPDE with invisible files: 

1800 009A 0045 4454 4153 4D20 2043 4044 ..... EDTASM.. CMD 
9G42964220000D24 1A01 FFFFFFFFFFFF .B.B ... $ ...... .. 

You can do the reverse of U-1e above- make a visible 
Ole invis ible by changing byte zero of its FPDE. DOS and 
Basic use l11e changed file nom1a lly . but it is invisible to 
a standard Directory command. 

Wes Fritschle 
Clarksville. TN 

Model Ill TRSDOS handles files with short logical rec
ords inefnciently. Ervan Darnell gave a dramatic exam· 
pie with th e followin g p rogra m ("Mode l lll Bugs," 
September 1981 . p .12). Remember to a nswer IV to the 
"How many files?" prompt when you enter Basic. 

IO OPEN " R". l. " TEMP". I 
20 i"IJ:;LLJ t. l AS A$ 

30 FOR N = I TO 256 
40 LSET (1 $ = ..A" 
50 PUT I. 
60 NEXT :CLOSE 

Darnell commented that l11is program took 160 sec
onds at a baud ra te of 12.8. You can red uce execu tion 
time to fewer than five seconds by changing line 50 to: 

50 PUT 1 

When the Get and Pu t statem e nls don't carry an ex
plicit record number. TRSDOS foregoes unnecessary 
dis k accesses. When TRSDOS reads a random file se
quentially. it reduces execu tion time draslically. 

The same cuncepl applies to reading a re.r.ord . The 
simple loop below takes 50 seconds: 

30 FOR N = l to 256 
40 Gl':T 1.N 
50 NEXT N 

The change below cuts run time to three seconds: 

40 IF N = t THEN GET I. l ELSE GET I 

Thomas P. Eggarler 
San Luis. Argentina 
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WANTED: 

OLD 


THINKER 

TOYS. 


CW Communications, ComputerLand and 
T he Computer Museum invite you to send in 
your early personal computers, software, and 
memorabilia - you could win a free trip to 

The Computer Museum in Boston 

Your old, dusty "thinker toy" may now be 
ready to become a treasured museum piece. 
The Computer Museum in downtown Bos
ton - an imernarional museum dedicated 
entirely to computing - is searching for the 
very best and most unique relics of the per
sonal computer revolution . 

Computer
Land, CW 

Communica
tions, and 

The Com
puter Museum 

are working to
gether to bring 

these early relics 
out of your attic 

/SCAiii1'1-~........Jlit::J;-;; and imo the 

<io llection of 

The Computer Museum. The museum is es 
pecially looking for kit machines, proto
types, programs, output, newsletters and 
memorabilia of early computing from 
around the world. A selection of the finest 
items will be used to create an exhibit on the 

The 
ComputerComputerland® Museum 

evolution of personal computers and a cata
log highlighting the 
Museum's collec
tions. If your sub
mission is accepted 
for addition to the 
Museum collection, 
yo u will be invited 
to the grand open 
ing of the e.xhibi t 
and will receive a 
bound edition of 
the catalog. If your item is selected as one of 
the five best "finds", you will also receive an 
all -expense-paid trip to Boston fo r the grand 
opening party. 

So, get up to the anic, 
down to the cellar and 
into your closets, and 
tell us what you find! 
Call or write the Muse
um for an official entry 
form, o r send a photo 
and description of your 
items by March 1, 1986 

to: The Computer Museum , Personal Com
puter Competition, 300 Congress St., Muse
um Wharf, Boston, Massachusetts USA 
02110, (617) 426-2800, Telex: 627923 18. 

/ 
CW COMMUNICATIONS/ INC. • x 

Entries will be judged on sign ificance, rarity, dare, complcmcss and condition . Items particularly sought include pre- 1980 machines, 
ea rl y serial numbers (ge t those number l's out), machines made for purchase ourside o( North America (even rnndern machines are 
soughr in rhis caregury); first rdc:asc · u( ·0(1ware such as first releases of operating systems. languages and mass- marketed and original 
applications; and prc· 1980 photographs, newsletters. manuals and other records. The Computer Museum is a private non-profit 
educational institution. All donat ions are tax-deductible according to the provisions o( the Internal Revenue _e rvice. Thinker Toys is 
a registered trademark o ( George Murrow & Murrow Designs, Inc. 
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Only NRI teaches you to 
serv!ce and repair all 
computers as you build your 
own 16-bit IBM-compatible

•micro 
As com


puters move 

into offices and 

homes bv the 

millions: the de
mand for trained 

computer service 

lechnicians surges for

ward. The Department of 

Labor estimates that com
puter seivice jobs will actually 

double in the next ten years-

a faster growth than any other 

occupation. 

Total System Training 

As an NRI student, you'll get 

Iota! handwn training as you 

actually bu ild your own 

Sanyo MBC-s:io series 

computer from the 

keyboard up. Only a 

person who knows a// 

the underlying fun

damentals can cope 

with a// the significant 

hrrinrls of computers. Your NRI course Includes a 
 NRI is the only
And as an NRI ~$iYf2~~b~~Mi.c;:~i':'o~.uter home study 

school 1na1gri1rluale, you'll with double-densityldauble trains you as 
posscss the up-to-lhc- •lded d;5k drt.e. and 	 you 3S$Omblo 3 

top-brand111inute combination ;~o~~F~11~!~~';;f.':~~. computer. You'll
Of theory and practical Teaching Cln:ult 0es19n 	 install and 

cheek keyboard, experience that will ~"~1~t~~iBu~d~~it"~ad  power supply, 
lead you to success on ~~::'w"::~~:;..,~f~? disk drive and 

monitor,the job. at Rotoll- ond Moro. ronowing step· 
You learn at your own convenience, ~rr~~U~ns.

in your own home, at your own comfort

able pace. Without classroom pressures, 
 will give you a total masteiy of computer operations
without rigid night-school schedules, without and servicing techniques. You'll do programming 
wasted time. Your own personal NRI instructor in BASIC language. You·11 prepare interfaces for 
and NRl's complete technical staff will answer peripherals such a' printers and joysticks. Using 
yom que<;tions, give you guidance and specinl utility programs, you'll check.out 8088 functioning. 
help whenever you may need ii. And the entire system, inclut.ling all the brn1dled 
The Exciting Sanyo 16-bit IBM com software and extensive data manuals, is yours to 
patible Computer-Yours To Keep keep as part of your training. 

Cri tics hail the new Sanyo as the "most intrigu  100-Page Free Catalog Tells More 
ing" of all the IBM-PCcompatible computers. It uses Send the coupon today for NRl's big 100-page 
the same 8088 microprocessor as the IBM-PC and color catalog. which gives you all the facts abou t NRI 
the MS/DOS operating system. So, you'll be able to training in Microcomputers, Robotics, Data Com
choose thousands of off-the-shelf software programs munications, TV/Video/ Audio Seivicing, and other 
to run on your completed Sanyo. growing high-tech career fields. If the coupon is 

As yon b11ilrl the Sanyo from the keyho"rl up, missing write lo NRI at 3939 Wisconsin Ave., NW, 
you'll perform demonstrations and e.~pcrimcn ls that Washington, DC 20016. 

IBM is a Registered Trademark of International Business Machines Corporation. 

lfl;;,#sc HOOLS For Career courses 

McGraw-Hill Continu ing Education Center :;''!Ill 
 approved under GI bill , 
3939 Wisconsin Avenue, Washington, DC 20016 1tnll 0 check for details. We'll give you tomorrow. 

(t'l' CHECK ONE FREE CATALOG ONLY 0 Satellite Communications 

.[] Computer Electronics with Microcomputers I I Communications Electronics 0 Automotive Servicing

0 Data Communications 0 Industrial Electronics 0 Air Conditioning. Heating, 
0 Robotics & Industrial Controls D Basic Electronics Refri geralion. & Solar Technology
0 Video Electronics Servicing D Telephone Se~icing 0 Building Construction 
O Electronic Design Technology O Small EngineServicing 0 Locksmithing & Electronic 

O Digital Electronics D llppliance Servicing Security 


Name (Please ~rinl) 	 Age 

Street 

ACCTS RECEIVABLE $150.00 
5000 ACCTS. & 15000 TRANS. 
BALAN CE FORWARD 99 TRANSACT CODES 
30-60·90-120 AGED STATEM ENTS SHOW 
DATE I INV • I DESCRIP I AMT I & AGEING 
SELECTIVE FINANCE CHARGES & RATES. 
FAST ENTRY POSTING W/ AUDIT REPORT . 
SUB - ACCTS. %CREDIT LIMIT DATE OF LAST 
PAYM ENT. LABELS AND MORE. ADD $50.00 
FOR IN VOICI NG MODULE OTHER OPTIONS 
AVAILABLE - CALL. 

ACCTS PAYABLE $50.00 
DERIVED FROM OUR AJR -WRITES CHECKS 

GENERAL LEDGER $150.00 
400+ACCTS, 5000+TRANS/ MONTH 
- BEST LOOKING FINANCIAL STATEM ENTS 
- DEPARTMENTAL P&L CUP TO 9) + % 
- STATEMENT OF CHANGES 
- SUB-TOTALS WHERE YOU WANT 
· FAST FLEXIBLE POSTING INPUT 

oaWOFORABOVE$20.00EACH+S&H 
WITH' MANUEL, DISK. SAMPLE DATA 

COMBINATION SPECIALS · 
• t AIR A Gil FOR . S200.00 
42 AJR. AJP & G/L FOR . . ..... $ 225.00 

SUPER P/ R PAYROLL - THE BEST $20000 

VISA H.D.P. MC 

2366 Lincoln, Oroville, CA 95966 
916/533·5992 

- MON•FRI 8AM TO 2 PM 

ADD3.00~H TOALLORDERS AOD3.00IFCOD 

CJrcle 249 on Reader Service card. 

Hunt and Peck is fine for chickens 
but you can 

Fastype teaches you how to use the 
keyboard on your TAN DY 1000 

and TRS-80111 /4/4P. 
• 	Fastype is lhe fun and easy way 

to learn to type . 
• Fastype is mach ine language fast. 
• 	Fastype is teacher written, class

room proven. 

$39.95/disk plus $1 .50 shipping . 
Arizona residents add 5% . Specify 
model. Schools : ask about our 
network version . 

rw~ ;~;:~:.~;:::,,

~( . ~ 602-634-2688 

See Our 4 * Review Nov. 85 80 Micro 
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REVIEWS 


Contlnuccl .from p. 35 

Documentation 
Bcsiclcs lhe optional help scr een. Lhe 

Uuikey documen ta tion consis ts of a I 0 
page manual. ll aclequately covers such 
topics as defin ing. install ing. and using 
the three programmable macro k eys. It 
also provides a complete list of the Basic 
k y worcl macros and appropriate illus
trations for the three disti nct sets of k ey 
board m acros. 

A l though all U1is m aterial explains the 
Unikey system . it doesn't provide: infor
mation on related TRSDOS topi s. Nov
ices don't eve n ge t the information 
necessary to perform such simple tasks 
as mpying the: Unikcy llles to a TRSDOS 
system disk. Alth ough you can find the 
rinsw ers in the Model 4 Disk System 
Owner's Manual. begin11iug computer 
u crs would benefit from more compre
l1 ensiv, documentation . 

Conclusion 
Unikey is an excellent tool for faster 

entry of Bas! programs. Once you mem 
orize the macro keys most commonly 
used. you ' ll notlc • an increase iu pro
g ram entry speed. Whil e th e Unikey 
m a11uaJ is .a bit weak . th e optional hdp 
screen provides a lot of assistance while 
you're learning the m acro defi nitions. • 

ABS( GOSUB POKE 
ASC( GOTO POS(O) 
ATN( SH PUT 
CDDL( HEX$( RANDOM 
CHR$( IM P READ 
CLEAR INI<EY$ RESUME 
CLOSE INPUT RETURN 
CLS: INT RIGHT$[ 
COS( LEFT$( RND 
··sNG( LEN( ROW(O) 
CVD( LI E RESET 
CV!( LIST SAVE·· 
CVS( LOC( SGN( 
DATA LOI'( SIN( 
DATE$ LOG( SOUND 
DEF LPRINT STR 
EDIT LSET STRING$[ 
ELSE MEM SYSTEM .. 

EOF( MID$( TAB( 
EQV MI<D$( TAN( 
ERL MKI$[ THEN 
ERRS$ MI<S$( USING" 
EXP( MOD USR 
FIELD NEXT VJ\L 
FIX( OCT$( VARPTR( 
FN ON ERROR WEND 
FOR GOTO WHILE 
GET OPEN ·· WRITE# 

PEEi<( XOR 

Ta/.Jle. Unik ey's Bas ic key words. 

PRO-ZShell Maps 
TRSDOS 6.X 1/0 
by Thomas L. Quindry 

*** * PRO-ZShell runs on the Model 4 (641<) 
and r equires one disk drive. Misosys 
Inc .. P.O. Box 239. St r!Jng. VA 22170, 
70:1-450-4181. $24.95 

Easy to use: * * * {{ i:l 
Good docs: * * fr -tr fr 
Bug free: * * * * ti 
Does the job: **** fr 

PRO-ZShell ls a Model 4 uUllty that 
improves on TKSDOS 6.X's Houte 

command l.Jy telling you redirect device 
input/output by task ra ther than by 
computer session. PRO-ZShell also sup
ports piping and multipl and wildcarcl 
commands from TRSOOS. 

Unfortunatel y. PRO-ZShell' s d ocu
mentation doesn't adequ ately explain 
its functions. m aking it difficult to use 
a nd und erstand . I found PRO·ZSh cl l 
best suited to the knowledgeal.Jle DOS 
user. 

A Better Route 
TRSDOS 6 .X is a dcvice-controll<>d 

disk opera ting system and its routing 
program lets you redirect in,put or out· 
put from on e device to another. If your 
Basic program displays inl'ormalion on
screen that you want printed out. you 
cou ld use th e Route command to recli · 
reel output to your printer. The problem 
with TRSDOS's Houtc command is I.bat 
fl. reroutes eve1·y thing until you invok 
the Reset command. 

PRO-ZShell takes TRSDOS's Route 
command a couple of steps further. It 
lets you temporari ly redirect input/out· 
put devices until you return to TRSDOS. 
In th e exampl e above. f.'RO -ZShel l 
would auto111atically stop muting data to 
the printer once th e Basic program fin 
ishes executing. 

PRO-ZShell a lso offers more routing 
flexibili ty than the: TRSDOS Route corn
m and. It can .red Ire t video or printer 
output to a d isk fil e. c iUler appending 
output to a cer tain fil e or ovenvi:iling a 
fil e. You an also substitute a text fil e for 
keyboard input (such as in response to 
th e Basi c Input command) and when 
PRO-ZShell fini shes read ing the 11lc. i t 
transfers inpu t responsibility to the key
board once again. 

When commercial program s dete r
mine the en d of progr am input. th ey 
transfer input control. PRO-ZShcll has to 
mimic this function and. because cliffer 
P. nt programs transfer input control in 
different ways. it does so i n three ways. 
any one of which you can select. (PRO· 

ZShell recogn izes the r.nd of input by a 
file"s end-of-fil e m ark er). 

Since some programs expect you to 
send a break character at t.he end of in 
put. PRO-ZShcll can send one when it 
encounters an end-of-file marker. How
ever. because the break character ends 
som e Basic progrn m s. PRO-ZShell can 
also transfer input control to the key
board device driver . A third way PRO· 
ZSh ell transfer s i nput control is with 
TRSDOS's @ABORT v ec tor. whi c h 
aborts your curren t operation . You use 
this m ethod w h en a prog r am doesn ' t 
read to the end of a file . and would l.Je in 
error if it did so. 

Other Utili tie s 
T he most d i ffi cu lt PRO-ZShdl appli· 

a tion to understand Is the concept of 
piping the output o f one program to the 
input of another. Large cumpuler sys-
1.c:ms pipe data by executing intercon
nected progra m s simullaneously (a 
process ca l l ed multiprocessing). The 
TRS-80 doesn' t support a nyt hin g as 
complex as m u I tiprocessing. so piping in 
TRSDOS comprises chaining onP. pro
gram's output so that it becomes a sec
ond program's input. Shuntin g the 
output of t.he Dir c tory command into 
t.hr. tex t buffer of a word processor is an 
example. 

On caveat in using the piping com
m am l : The program that re cives input 
must use the s tandard k eyboard driver 
for it to work. word. processor that h;is 
a proprietary keyboard driver will sim
ply ignore th r> pip ing comman d from 
PRO-ZShell. 

Other PRO- ZShcll uti l ities let you en
ter multiple commands from TRSDOS 
and use w ilclcard commands. For exam · 
pie, you cou ld u se the lllu l lip le com
m and feature to give you a directory of 
a l l your files. purge selected ones. show 
the resu lting free space, and th en enter 
your w ord processor. 

The wilclcard command Is a form uf 
PRO-ZShcll 's multiple command that 
e,'l'.ecutes a specific command on all 
fli es tha t m eet a wi ldcard speci fication . 
For example. REMOVE • /TXT: l deletes 
all files wiU1 th e ex tension /TXT. You 
can u the wildcarrl eom m and with 
the DOS com m ands Append . Attribute. 
List . Lo;id . Remove. Renam e. Reset. 
and Run. 

Conclusion 
The only problem I have with PRO

ZShell is its unclear docu m entation . 
While the man ual explans the different 
commands. you have to experiment to 
understand w hat PRO-ZShell can and 
can ' t do. Oth erwise. PRO-ZShell acids 
useful versa t ility to TRSDOS 6.X's 
Route command. • 
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TRSDOS 6.2 
Utilities 
**** 
TRSDOS 6.2 Utilities run on the 
Mode l 4 (64K) and req uire TH.SOOS 
6.2.X a nd one disk drive. Tandy/Radio 
Shack, One Tandy Center, Fort Worth, 
TX 76102. $39.95. 

TRSDOS 6.2 Utilities is a fine collec
tion of s ix div e rse program s for the 
Model 4 operating system. The pac kage 
provides a s peedy disk format and back
up utility. a disk and file comparison util
ity, a Basic sor t util ity. a Model III Basic
to-Model 4 Basic p rogram con verter. a 
utility that restores deleted disk files, and 
a structured Basic program processor. 

Making mirror-image bac kups with 
6.2 is slow and cumbe rsome because 
you have to fo rma t a disk before you 
back one up. QFB6 combines the format 
and back-up procedures. While you can 
save a lo t of time with QFB6 (30-50 per
rent). it has a few limitations: The dest i
nation disk is always formatted with the 
sam e format as the source disk. only 
mirror-image back-ups are a llowed. and 
you can ·t make a back-u p with a onc
drive system. 

COMP6 can compare two dis ks or fil es 
a nd dutiftJlly displays any inconsisten · 
cies between them. Unless you have a 
three-drive Model 4. many types of rom · 
parison require that you have various 
TRSOOS 6.2 system overlays in m em 
ory for successful com ple tion . COMP6 is 
difficult to use and too limited. 

BSORT is a higb·speed Basic sort util
ity that sorts integer, s ingle-precision, 
double-precision . or string arrays with 
e ither one or two dimensions. BSORT 
also supports ascending or descending 
sorts. multilevel sorliug, tag arrays. mid
string sort keys, and generation of index 
a rrays. It 's th e most versat ile sorting 
utility I've seen. 

MOD324 converts Model m Basic pro
grams to Model 4 format. It adds spaces to 
a Model JI! Basic program. removes any 
values specified in Clear statements, op· 
tionally modifies PRINT@ values. and 
provides a complete list of truncated lines 
or those with potentially incorrect Basic 
program statements. MOD324 is fast and 
should be of considerable assistance in 
converting programs to Model 4 Basic. 

Unkill permits possible restoration of 
removed and purged d isk files. I lowever. 
it can't restore a file tlrnt has lost either 
its directory entry or file space to an
other file. Unkl ll is most effective for re
storing fil es immediately after you delete 
them. Otherwise, successful restoration 
is questionable at best. 

TBA generates Basic programs from 
structured Basic text fil es. which the Ba

sic in terpreter then executes. Since TBA 
doesn't come with an editor. you can use 
eith er a word processor. a text editor. or 
the Model 4 Basic editor. TBA writes a 
structured Basic program as a collection 
of procedures. Procedures use line la bels 
ins tead of line numbers a nd local and 
g lobal variables. 

Although TBA s u pports stru ctured 
programming to a li mited degree. il 
pales beside the new generation of Basic 
compilers that can transform Basic into 
a truly stru ctured programming lan 
guage. TBA doesn 't quite offer enough 
features to make m e want to use it. 

The TRSDOS 6 .2 Utilities com e with a 
compre h ensive 144-page manual. Per
haps the only problem with it is that cer
tain features of T BA a re explained lo 
death. 

However. TRSDOS 6.2 Utilities is an 
excellent package. While most of the 
utilities are useful. QFB6 and DSORT a re 
the stars of th e package. Even if th e 
other four u'tilities were dropped from 
th e package, TRSDOS 6.2 Uti liti es 
would s till be an excellent purchase. 

-Mark D. Goodwin 

MicroZap 

** 
MicroZap runs on the Model 4 (64K) and 
requires one disk drive. SOTA Comput
ing Systems Ltd ., 213-1080 Broughton 
St.. Vancouver, British Columbia, Can
ada V6G 2A8. 604-688-5009. $49.95. 

MicroZap is a dis k sector- and file-zap
pi ng u tility of li mited usefuln ess a n d 
flexibility. Its main drawback is its con
figuration require m ents -you have to 
answer con fi gura tion p rompts every 
time you use it. Even with microZap 's 
m enu , the process is tedious: You have 
to answer or re-answer questions abou t 
s ingle-sided or double-sided d isks. single 
or double-density, the drive to read from , 
the drive to write to. DOS type (Model III 
or 4 including CP/M). user-defined for
mat. the ac tion you want to take . and so 
on. MicroZap saves you r responses in a 
default file, but you still have to hit the 
enter key a half-dozen times in response 
to microZap's incessant questions. 

Ifyou e lect to define a disk format from 
the main m enu , microZap asks you. for 
sector length. nu mber of trac ks , number 
of sectors. and whether the sectors are 
numbered from zero. 1. or higher. The 
manual slates that microZap supports 
256-. 5 12-, and 1,024-byte sector lengths, 
but since it accepts only three digits . you 
can't specify a 1,024-byte sector. 

You r.an do relatively few operations 
with microZap. You can zap disk and fi le 
sectors. and copy. fill. and verify sectors. 
You can't read a direc tory, copy fil es. 

store in fo r ma tio n in memory, OI- read 
from memory. Also, microZap doesn't 
ind ir.ate w hat track and sector you 're 
reading in the file-zapping mode. Talk 
abou t lly ing blind. If you really want to 
do some se rious disk zapping. you need 
to know exactly where those files appear 
on the disk . 

Some m icroZap features didn't work. 
When changing the sector you want to 
read , you use the right· and left-arrow 
keys. The manual stales you can a lso 
use th e p lus and minus keys, b u t I 
couldn't ge t them to work on my Model 
4P. And t he fil e-zapping command 
writes to the read disk only. 

MicroZap inc ludes two other utilities, 
Fastback and PasFix. Fastback is touted 
as a fast back-up ulilily that can back up 
a disk in·38 seconds. But it loses its useful
ness on two points: You still h ave lo for
mal the disk, wi th your DOS, and Fastback 
doesn't recognize doubl e-sided drives. 

PasFix changes the file attributes on 
your disk so you can remove passwords 
and make files visible or invisible . How
ever. you have to cyc le through the 
whole list of files on your disk to make 
any changes. PasFix does have a Qui t 
command so you can ex.it to DOS with· 
ou t implementing any of the changes. 

The functions Fastback and PasFix per
form should be part of microZap, making 
it a more comple te program. As it is. 
microZap j ust does11 'L ba ve U1e functions 
or ease of use needed in a disk zapper. 

-Thomas L. Quindry 

Lovejoy's 
Preparation for 
The SAT 

*** * 
Lovejoy's Preparation for the SAT 
nms on the Tandy 100011200 a nd re
quires 128K and one disk d r ive. Simon 
& Schuster Inc .. Computer Software Di· 
vision . 1230 Aven u e of th e Am ericas. 
New York. NY 10020. $69.95. 

Like the book of the same name, Love
joy's Prepa ration for the SAT is designed 
to help high school students prepare for 
the scholas tic aptitude test (Sl\TJ. Since 
good SAT scores can be a h eavy factor in 
gaining admission to college, m a ny stu
dents wan t to prepare as much as pos
sible. 

Lovejoy's method of improving SAT 
performance involves practice drills and 
sample exam s. l::loth the disk and book 
versions fo llow this tack, and a lso use 
s pecial strategies keyed to the test's ver
bal and m a the matics sections. 

The mos t glaring differe n ce between 
the book and the disk is the price tag: 
$8.95 versus $69.95. How does the elec
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Circle 441 on Render Service card. 

TANDY 1000~ 

L--t;,f 

8087 COPROCESSOR 

Docs Not ReQuire an Expansion Slot 


Operates with Symphony, Lotus 123 Etc. 


- - Faasssssttttt - 
$110.00 Bo rd Alone. You Provide 8087 

$235.00 Board Including 8087 

Easy to follow installation instructions. 

Send Check or Money Order to: 
TRION IX 

3563 # B Roosevelt Sl 
Carlsbad. CA 92008 

Ph. 619-434-4439 

Check 
eader 

Service 
Number349 

for FREE 
software and 

download 
information 
80 Northwest Publishing 

3838 South Warner SL. 
Tacoma, Washington 

98409 

tronie r ndition justify a seven-fold in
creas in prke? The a n sw er . like the 
di!Terence between a Volkswagen and a 
Porsch . li ·s with the cxlras. The com
puter version uses its e11vironmenl lo U1e 
fullest. For example. a windowed screen 
keeps handy reference information avail 
able as each mulllple-choice question 
flashes on the di play. After a student 
answ rs questions. explanations appear 
in the window cielailing the differences 
b tw en right and wrong responses. 

Another window, serves as a scratch
pad. I t records user notes wiU1 a text ed
itor and mulates a four-function calcu
lator. Like any respu11siblt: proctor_ U1e 
sofiware disables the calculator during 
sample xam . 

Once a student completes a practice 
drill or sampl exam . he/she n eedn ' t 
worry about looking up the answers. 
The program automatically checks the 
stud nt's choices and dlsplays the incor
rect ones. It even draws bar charts com 
pari11g result · for each ion . 

For m any individuals. th se bells and 
whisUes m ay not justify a $70 .invest
m nt. But group purc haser s . su ch as 
srhool l ibra ri es. would find the e lec 
tronic Lovejoy offering a distim.: l advan
tage. Since l est scores arc maintained on 
work disks. the software can elTeclively 
h ancll a n unlimil cl number of s tu 
dents. And unlike a book. it never gets 
dog- ar d . 

- Ed Joyce 

Monte's Toolkit 

**** * Monte's Toolkit runs on the Model 4 
(64K) and r quire_ Montezuma Micro's 
'P/M 2.2 (version 2.2Xl and one disk 

driv >. Montezuma Mirro. P.O . Box 
32027. Dallas. TX. $49. 

Monte's Toolkit is a collection ofsix so
phisticated utilities for Montezuma Ml
rrn·s CP/M 2.2.X. The utilities arc easy 
to use and provide some needed features 
that CP/M lacks. 

The Auto utility lt:Ls you specify more 
than on command on a command line. 
which you ca11"t 11un11ally do in CP/M. It 
creates a flle simi lar to a Submit inter
mediate fll ' from Ihe CP/M commands 
you ent r as Auto param ters . Auto 
sav s yo11 d isk pace and quickly exe
cutes auto command sequences. 

One of CP/ l's most annoying require
ments Is keeping a system disk i11 disk 
drive /\ . SYS2M opies CP/M system files 
Lo the RAM disk M nlezuma CP/M auto
matically establishes In a I 28K Model 4. 
It al o palrhes the OIOS code to perlorm 
syst m reloads from th RAM disk instead 
of th drive-A disk. The op rating system 
cod· tak 'S up only about BK. 

After running SYS2M. y ou ca11 put 
any CP/M-formatled disk in drive A. You 
sti ll need a tlisk in l he drive (CP/M al
ways reads the disk dire tory of drive A 
on a warm hoot). bul it can be or any 
format. 

SYS2M also copies your 11lcs or pro
grams to the RAM disk. which CP/M will 
search first. regardless of the current 
disk drive_ 

WSPR is an enhancem ent for Word 
Slar's deficient printer controls. It u c.s 
printer definition Oles with appropriate 
control codes lo prinl out WordStar out
put Ole . You can also design more Ulan 
one printer defrnition file and print the 
same document on rnulliplt: printers. 
WSPR overcomes another WordStar de
ficiency: It print more than one copy of 
a document. 

The other three utilities (DBLCROSS. 
FREEFORM. and FILEF!X) form a pow
rfu I data-transfer capability between 

CP/M. TRSDOS. and MS-DOS. 
DBLCHOSS lets you read the directory 

of any disk In these formats. ll combiues 
Monlczuma·s extensive 'P/M disk for
mal coverage with the ability to reaci 
TRSDOS 1.3. TR,SDOS 6 .X . and MS-DOS 
direct.orks. You can assign any physical 
disk drive in the system to one of these 
formats. 

Once you select the drive formals . you 
can display the clir c tory of the source 
drive and tag the file you want lo tran.. 

fer. When you m a k e your selections. 
pre s the M k ey lo i11ilialc U1e file trans
fer. You th en plcl{ the target drive from 
the menu of a igne<I format. . Transfer
ring each tagged file occurs quick ly . and 
DBLCROSS pr ents a mnning status of 
the operation. 

You can us FKEEFORM lo format and 
create blank disks In an alien disk formal 
or to copy an alien disk . FREEFORM also 
has a clone option that analyzes a disk 
track by track and copies It. This Is great If 
you want to copy a disk and don't exactly 
know its format. The clone command wiU 
do ils b t bul won ' t always work wiili 
stnmgt:ly protected di k fom1at . 

FREEFORM also has a disk analysis 
program . whi h uses ihe sam scanning 
routine th e clan option uses to scan 
disk tracks and print ou t its formal. ll1e 
actual lrnck content . or the track's data 
r cords. You can direct this output to the 
screen or printer. 

FIXFILE can fix om of the lncompat
ibili li s between text fli es under the dif
feren l o p r a tin g sys t ems. suc h as 
cleaning up WordStar or Scripsi t fil es so 
you can tra ns~ ·r them back and forth. 

Monte's Toolkit comes wiU1 a 17-page 
user 's m anual on disk. ready for you to 
]Jrinloul w ith WSPR . instruc tions on ilie 
disk sleeve get you started. 

- J ohn B. Harrell Ill 

Circle 136 on Reader Service card. 

JANUA/1¥, '86. IT WAS $lOW 
AT ACE MOlA$$E$ CO. . . . 

IF WE CANT SPEE D UP OUR I/Ill BASIC 
PROGRAMS, WE'RE STUCKlll 

San Francisco CA 94101 
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Circle 82 on Reader Service card. 

777 

NEW! 

Comes complete with cable 

and choice of software driver* 


(CPM, LOOS, TRSDOS) 


10 Megabyte Hard Drive .................. $899 

15 Megabyte Hard Drive ........ .......... 1095 

30 Megabyte Hard Drlve ................. . 1495 


SYSTEM FEATURES 
• For TRS-80 Model 3-4-4P 
• One Year Paris & Labor Warranty 
• Size Rated After Format 
• Continuous Duty Power Supply 
• Error Checking & Correcting 
• Continuous Duty Fan 
• Size 11 .5" x 12.5" x 5.0" 
• All Contacts Gold Plated 

'Mooej 3 roqul<oo LOOS 

MoOel • reqOre8 TRSOOS 6.2 Of Montezuma Mlcr'l CP/M 2.2 

---------------See opposite page • • • • • • 
MODEL I 
DOUBLE DENSITY BOARD 
Add 80% more capacity to your disk 

system with the Double Density 

Controller (DDC) from Aerocomp. 


The Story 
Some products have what it takes to seem to last forever. Our " DOC" is 
one of those products. What it does is allow you to operate your TRS-80 
Model 1 disk system in double density. In this case double density means 
almost doubling the storage capacity of your diskettes. Single density, thats 
the way Radio Shack designed your Model I expansion interface, organizes 
your disk into 10 sectors per track. Each sector contains 256 bytes of data 
for a total storage capacity of 2,560 bytes or 2.5K per track times the number 
of tracks your drive is capable of adressing. Double density, on the other 
hand. wri tes 18 sectors per track each con taining 256 bytes for a total of 
4,608 bytes or 4.SK. That is 80% more data in the same space. Why didn 't 
Radio Shack do that in the beginning. you ask? Well it costs money to do 
double density because it is more difficult to do than single density and the 
data is harder to capture reliably. That means more cost and the Model I 
was meant to be a low-cost computer for the masses. Therefore. no double 
density for the original Model I. 

The Facts 
Other companies introduced double density controllers for the Model I but 
they were not so good . We waited and waited but. even new models failed 
to correct problems with data separation that kept cropping up. So we went 
to work and came up with a new design to cure the old problem. At last! 
A double density controller for the Model I with a higher probability of data 
recovery than with any other double density controller on the market then 
or since. Our analog design phase lock loop data separator has a wider 
capture window than the digital types the others use. This allows high 
resolution data centering . Our " DOC " analog circuit allows infinately variable 
tuning. The attack and settling times are optimum for 5.25" diskettes. The 
oft-stated fears of adjustment problems rumored by digital dilettantes have 
been proved groundless by thousands of satisfied users the world over. The 
bottom line here is state-of-the-art performance and reliability. 

--- - -_,, .._ 

There are firms which offer benefits, experience or products seemingly 
too good to be true. Now why would you want to expose yourself to 
unhappiness when Aerocomp has a proven record of thousands of 
happy, satisfied TRS-80 customers. Just take a minute to look through 
back issues of this magazine. You won 't find many companies that have 
been around as long as Aerocomp. We fully support TRS-80 computers 
and most all operating systems including CP/M 2.2. Aerocomp leads the 
way to low hard disk prices so you can afford to enjoy the benefits 
of increased storage and faster disk 1/0 . These units are precision 
engineered, tested and delivered complete and ready to use, right from 
our stock. Each unit is guaranteed for one year parts and labor. You 
can count on us to be here if you should ever need us. As always, 
your satisfaction is assured with our 14 day free trial offer. If, for some 
reason, you are dissatified with our drive merely return it for a full refund 
(less shipping). How can you go wrong? Specify the software driver of 
your choice and start enjoying your computer's real capability. Do it 
today! Call our toll-free. number now! 

Copyright t 965 

ORDER YOURS TODAY 

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 
data separation witr. far fewer disk 1/0 errors; single density compatibili ty: 
simple plug-in operation. You will need a disk operating system that nas the 
necessary double density software. All the popular DOS's (except TRSDOS) 
have the drivers. We have put together two special packages in the event 
you don't already have one of the more popular DOS's. 

PlooS<l "°" $4 """°"'O & S/1lJlll'ng 

"DDC" by itself ••••••••••••••••••••••• $ 99 
"DDC" and LDOS •••• ••••••.••••••••••. 159 
"DDC" and NEWD S 80 2.0 •••• 179 
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Li"40 Track 
IJ'80 Track 
IJ'Single Head 
IJ'Dual Head 
IJ'Bare 
t.JComplete 
c:JFull Size 
IJ'Half Size 
U'3-1/2'', 5-1/4" or 8" 

Aerocomp leads the way to the BEST value in disk drives and related peripheral products 
on the mal'Xet today. Sound engineering, high performance. quality construction, no-risk 
free trial, outstanding warranty service and a reputation for doing the right thing make 
your decision to buy Aerocomp the correct one. Please look over our offerings and 
make your selection. When you have made your choice call our toll-free number and 
place your order. If you need assistance in making your selection, please call our 
information number. It's listed In the box at the bottom of this ad along with the technical 
assistance number for those of you who want to get right to the nitty-gritty. Thanks, 
we all appreciate your business and wm continue to do our very best to support 

DISK 
DRIVES 

you. 


BARE DRIVES AOO $4 S&H 


Th ese dr i v es are completely 11I

1>urned-1n and tested for your ulti 
mate satos facuon. Add that extra 
drove today ! These are new lactory 
drives. No blems. seconds, closeouts or delunct 
manufacturers surplus (MPI, Shugart, e tc) . In 
struction manual included at no extra cost . Ser
v 1 c e manual s are also availat>le . See 

"'M iscellaneous Goodies "" tor inlormation. 


40tk SS half high TEAC F035-A ............. $ 99 

40tk OS hall high TEAC FD35-B ..............109 

BOik OS hall high TEAC F035-F ........ . .... . 129 

40tk SS full size Tandon TM 100· 1 .... . .•..... 1 t 9 

40tk OS full size Tandon TM t 00-2 .... . ....... 119 

40tk SS half high TEAC F0 55-A ............... 89 

40tk OS hall high TEAC F055-B .............. 99 

BOik OS half high TEAC F055-F ............. . l 19 

a·· SS Thinline Tandon TM848- t E ..... ...... .260 

8 '" OS Thinline Tandon TMA48-2E ..........335 


8" FLOPPY DRIVES Adcl S12s&11 

These 8 .. Thinline drives wof"i( 
w ith the Model 2 aod 16 plus 
others that use standard 
drives. The rugged ell-steel 
cabinet has ao extra heavy 
duty power supply rated for con!inuous operation. 
A removeable air filter allows only dean air to 
circulate. Cabinets with single drives are supplied 
with a blank panel to cover the unused space. A 
second dnve can t>e added at any time. Service 
manuals are avallat>le. See .. M iscellaneous 
Goodies'' for info. 

1-8 .. SS Tandon TM84a-1E & case ..... ..... . $ 389 

2-8.. SS Taooon TM848- t E's & case ........... 649 

1-8'' OS Tandon TM848-1E & casll ..............439 

2-8"" OS Tandon TM648-2E's & case ........ ... 699 


MISCELLANEOUS GOODIES s2 S&H 

Model 1 TASDOS 2.3 disk & manual .......... $ 25 

Model 3 TR SOOS 1.3 disk & manual ............. 25 

Model 4 TASDOS 6.2.x d isk & manual.......... 20 

LOOS (specify Model I or Ill) ···· ······ ············-····69 

NEWDOS 80 v2.0 (specify Model I or 111) .... ...99 

Montezuma Micro Model 4 CP/ M 2.2 .. ......... 169 

Tandon TM 100-1 /2 Service Manual. ... ... ... ... .... 20 

Tandon TM848-1 /2 Service Manual ....... .. .. ... ..20 

TEAC FD55A/B/F Service Manual ........ .......... . 20 

1 O SSDD disks in library box. Lifetime Guar 1 2 

1 O DSDD disks on likrary box, Lifetime Guar 15 

5.25"" drive power supply & enclosure ............ 59 

8 "" drive pwr sply & encl w / fan SV-24V .. .... . 150 

5.25 "" 1-<lrive cable. a nice length ... ..... ....... .. .. 19 

5.25 "" 2-dnve cat>le , a 44 lncher .... ...... .... .. .... .. 24 

5.25 "" 3-<lrive cable, just the right size ... ..... .. 29 

5.25"" 4-<lrive cable. 1he top dog ... .... .. .. .... ..... . 34 

5.25 "" Extender cable wi th gold contacts .... ... 10 


COMPLETE DRIVES Mel S6 s&H 

Fits TRS-80 Models 1.3.4 and the 
Color Computer plus the others 
that use standard d rives. The drive 
ol your cho ice i s mounted in a I 
sturdy. all-steel cabinet. An external gold plated 
drive connector allows cabling w ithout disassem
bly ot the cat>inet. Half-high drives come in a full
size cabinet that w ill hold and power our halt-h igh 
drives. Single drives have a panel covering the un
used space allowing a second drive to be added 
at any time. All are sti ipped tully assemt>led ready 
to use. Specify silver or beige cover. Stainless 
Steel covers are available for S12 additional. 

1-40tk OS 3.5"" FD-359 in dual case . .. . ....$ 159 

2-40tk OS 3.5" ' F0-35B "s in dual case . . ... . .. 259 

1-80tk OS 3.5'" FD-35F in dual case . .. .. . . ... 179 

2-60tk OS 3.5·· FD-35F 's in dual case . . ... ...2B9 


40tk Single Side lull size TMl00-1 ... _...... _.149 

40tk Double Side full size TM 100-2 ..... . ... . . 159 


1-40tk SS hall-high F0·55A in dual case .... .129 

2-40tk SS half-h igh FD-55A·s in dual case...219 

1-40tk OS half ·h1gh FD-558 in dual case ..... 139 

2-401k OS half-high F0 ·55B·s on dual case ...259 

1-80tk OS half -high F0-55F In dual case. ... _. 159 

2-801k OS half-hiqh FD-55F·s in dual case ....279 


FREE TRIAL OFFER 
Use your Aerooomp hardware prodoct for up lo 14 clays_ 
If you aro not satisllod tor ANY REASON (except misuse. 
d8m8ge or improper handing). return it [onsl.Xed) in lhe 
onginaJ Shipping contalne< for a ful purellase pnce refund. 
less shipping. So<Ty, 1111• on., cio.e not apply to 
eottwere. Defective eottw1re wlll be repllced. Any 
hardworo/softwaro spoclals wil bo p<orated and the 
softwBre wil be cflllCged al the regular unboodled price. 
We have contlclence In our p<Oducts and we know you Wiii 

be satisfied. 

WARRANTY 
We offer a one year warranty on pans and labor against 
del~ In matenals and wo00nansr.p. In Ille event seMCe 

becomes necessary tor any reason you wil fond our SllfVice 
oopanment fast. tnenaly and cooperative We want 10 keep 
you l"laPPY· Out of wBtTanty rOPSlrs oro also ovailablo. 

100% BURN-IN and TEST 
AD our pfOducts are bumod·in and tuUy tested prior to 
Shipment. We want you 10 receive an Item reaOy·t<>-go. 
AEROCOMP means rollobilltyl 

ORDER NOWI 
Call our loll· free number service and place your order. Have 
your Amencan Exp<ess. Masiercnarge or Visa number 
ready. We will not charge your card until the day we ship 
your order. You may orcler by mail using your aedlt card. 
chock or money order. Personal and company checks are 
welcome and cause no shipping delay as long as they are 
t>ank pnnted ancl the signature exactly agrees wltn the 
name printed on tho chock. Wo will ship surface COD with 
no deposil but all coo·s require cash or 8 cashier's check 
on delivery. Texas residents acid 6% State Salos Tax. No 
tax collected on out ot state shipments. Canadian 
acldresses acid $20 to your oroor If ovor $550 for customs 
documentation. 

TRS-8 Model Ill & 4 

DISK CONTROLLER 


and 
DRIVE KITS 

Convert your ·cassette Model Ill or 4 to 
disk operation with one of our complete 
kits. You receive our own advanced disk 
controller board with gold plated edge 
contacts capable of 4-drive operation; 
our own power supply; plated steel 
mounting towers complete with RFI 
shield plus all the cables and hardware 
necessary. Detailed Instructions are 
included. All you need Is a screwdriver 
and a pair of pliers. System kits come 
with 40 track single-side drives or just 
order the basic kit and pick the drives 
you want from the select.ion in the next 
column. 

CONTROLLER KIT ..... . ........... $ 199 

(Evorythong you nood · loss droves and DOS) 


1 DRIVE SYSTEM ....... ...... ....... . 299 

2 DRIVE SYSTEM .. .. ......... ........ 399 


SuDstotute OS droves tor only St Oeach. 

Acl $9 snoppong & nanahng 


Model 3 TRSOOS 1.3 disk/manual •• , •.•.. 25 

Model 4 TR SOOS 6.2.Jl d isk/ manual.. .. • .. 20 

LOOS 5.1.4disk/manual...... •• . .. •. .... .. . 69 

NEWDOS 80 version 2.0disk/ manual .••.• . 99 

CP/ M 2.2 by Montezuma Micro . ..........169 


Ho S & H cherge when ordered with klt 


MOUNTING KIT AND POWER 

SUPPLY ONLY ......... . .......... . . . ... .95 


AclO SB shopping ancl nanclhng 

DISK CONTROLLER ONLY ... . . .. .. . 110 

RS-232 BOARD & KIT ........ . .. ... . . .. 69 


At.Id $4 shopping and hanallng 


OUR FAMOUS 

MO EL I STARTER 


PACKAGE 

If you have a Model I and an Expansion Inter 
face this 1s w hat you need to get started with 
d isks. Included is one 40 track single-side disk 
drive complete with matching silver case and 
power supply. a 2-<lrive cable. a TRSDOS 2.3 
d isk operating system and T ASDOS manual . 
plus all insuran ce and delivery charges to your 
door (lower 48 states) 

Yours for only $ 199 

LOOS 5. 1 4 disk/manual ... . . . . . . . . . ....... 69 

NEWDOS 80 version 2.0disk/manual . . . . . . 99 


You can add our renowned ..DOC "" double 
density contro ller to eit.her the Radio Shack or 
the LNW Expansio n Interface for 60% more 
storage capacity on your drive. Order 11 at the 
same time as our starter package above and 
we·u pay the shopping. Go ahead, you deserve 
increased density. See the opposite page for 
the latest technical details. 

$ 89 

When purchasecl wolh Starter Package 

CAL TOLL-FREE 

800- 27 -3582 USA 

800-442-1310 TEXAS 

For inquiries or information 
call 214-339-6324 

~c Ui:Ufilil 

Redb ird A irport, Bldg . 8 

P .0 . Box 24829 

Dallas , TX 75224 
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NEW PRODUCTS I edited by Mare-Anne Jarvela 

C Means Business 
Chilton Hooks' Writing 

Business Programs in C Lcm
guage ($16.95 p lus $1.75 for 
handling) . by Martin Franz 
and Philip Good. l e ts man 
agers. analysts. consultants. 
and anyone who programs use 
C to write business software. 

The book h as practi ca l. 
easy- to-understand models lo 
r un. modify. and adapt to in 
dividual needs for busin ess 
applicalions. ll teach es you 
the ca lcula ti on s. ch arac ter 
m anip11lation . and fil e man
agem ent you need to develop 
programs and build ex ten 
sive applica tions and func
tions libraries. 

The:: book also provides in
form:J.Lion on compilers and in
lcrpn:tcrs anti how lo selec
Lively choose among them. For 
mon~ informrition . co nt act 
Chilton Book Co .. Radnor. PA 
19089. 2 1 !'1-964-4758. 

trcle 55 on Reader Seruice card. 

Shuffle Around 
Blue Rtdg Software offers 

PROfix • 1v for th e Model 4 . 
It 's a restructure and transfer 
11 tility for TRSDOS 6 .2 Profjle 
4 users. This Ls an addtlion LO 

the PROl!x family including 
PROftx •111 for the Profile Ill 
Plus users ancl Pro fil e Plus 
Model II / 12 users. 

PROfix lets you reorganize 
a d ata ba se any w ay yo u 
want. then m ov es th e da ta 
from all or selected fi c lcls ancl/ 
or r ecords of the ex isling data 
base into the newly defined 
fil e structure without distur b
ing the existing data. You can 
inf'.rease or r educe fie ld 
lengths. drop unused fi elds. 
or iHl<l n e w fields. Oth er 
uniqu e fea t ures in c lud e 
build ing the new file in sorted 
order . dropping tle::le::led r ec
ords. spinning off new subsid
iary files. and inserting li teral 
valu es in selected fi elds. 

PROfix has the sam e equip
m clll requirem en ts as Profile 
and works with hard as w ell 
as nopµy disks. Til e Models 
Ill and 4 versions cost $49.95 
and the Mudd Ill 12 version 

Learn to use C to f ulfill your bus iness needs. 

se lls for $89.95. Add $2.50 
for postage and handling. Fur 
more d etails . contact B lu e 
Ridge Software. 230 Chester
fi e ld Road . Ly n c hburg . VA 
24502. 804-239-0574. 
Circle 562 on Reader Seruice card . 

Time Keeper 
BUSS.BA for the 24K and 

32K Model 100 I a program 
primarily for billing and time
keeping but you can use it to 
keep track of expenses (l ike 
t r a vel costs) and to k ee p a 
simple journal and ledger. 

The- program also includes 
a secuon for keeping note on 
multiple accounts and a label 
prin ter. 

The billing process is fast 
and accu rate. You can use t.h e 
program with th e TRP 100 
printer from Radio Shack and 
print a uil l o n the job . 
BUSS.HA com es on a cassette 
tape and includes a 24-page in
struction manual. It retails for 
$89.95 plus $3 for shipping. 

For more information. contact 
Ron Burkart. Roule 3. Bux 
883. H i llsborough. NC 27278. 
919-967-4604. 
Circle 566 on Header Seruicc card: 

Tax Fever 
TRY-0-TAX from TRY-0

BYTE helps you prepare your 
federal tax return on a Model 
lll or 4/4P. ll cakulales sched
ules A - G. SE. and W. as w ell 
ris forms I 040 . 2106. a nd 
244 1. With the exception of 
form 1040. th e program 
prints t h e sched ul es as a 
computer-generated substi 
tute form. It prin ts fom1 1040 
by line number in an easy-to
tra nsfer formal. 

TRY-0 -TAX prompts you 
through lhc lax preparaUon 
process . It a lso Inc lud es a 
stand -alone program. Esti
mate. tha t estimates the fed
ern I tax l iabi li ty based on 
l 985 tax law and tab les. 

T he package costs $29.95. 
Updates of TAXA lf) and riny 

other commercial tax prepa
ra tion program s arc $15. Acid 
$3 for shipping and handling. 
For more Information . con 
ta<'i TRY-0-BYTE . 1008 A l 
t on Ci r c l e. F l o r e n ce . SC 
2950 I . 803-662-9500. 
Circle 556 on Reader Serutce ca rd . 

Antenna Project 
HF Antenna D es ig n so ft

ware from Cynwyn ca lcula tes 
the data necessary for radio 
hobbyists to build three pop
ular t.ypes of antennas-the 
dipole. Yagi. and quad-for 
frequencies of 1.8-:30 MHz. 
Tbe program displays Ult: cal
cu lations in an easy-to-read 
tabular formal. Antenna De
si g n optimizes the dim en
sions for the Yagi ri nd quad 
antennas for maximum gain . 

T h e: progrn m r f".q uires a 
Model 1. llI. or 4 with 161<. HF 
Antenna D es ign comes on 
casse tte only for $14.95 plus 
$2 for shipping. For more in
formation. con tact Cynwy n . 
4 791 Broadway Suite 2F. 
New York . Y 100:14. 212
567 -81i93. 
Circle 555 on Reader Service card. 

Fun with Math 
Recr eational Mathemagical 

Software offer s Magic Math 
Plus. a new collection of MS
DOS and TRSDOS (Models Ill 
and 4/4P) m ath program s for 
advanced junior high U1rough 
cullege-leve::l stutlen lS. 

Magic Math Plus includes 
B ase Two . Prim e N u mbe r 
G en erator. Sel f-Lis ting Pro
gram Challenge, Additive Se
qu en ces. Su per-Bl ac k.J ac k. 
and Super-Trick. 

Magic Math Plus provides 20 
p rograms for MS-DOS com 
pu ters ($27 .50) autl 40 pro
grams (in a special double 
vo lume with ri self-booting 
disk) for the Models mand 4/4P 
($37.50). Schools can license 
the programs for $50 extra. 

For furth er i nformation. 
contac t Recreat ional Math
em.ag(cal Software. 129 Carol 
Dr i v e , C l a rk s Summit. PA 
184 11 . 717-586-2784 . 
r.trcle 5:;2 on Render Sernice card. 
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Circle 109 on Reader Service card. 

Sparrow Commender disk C A SSETTES
Ruby $89.95 $79.95 

Kitchen Sink disk Cassette Scope 
Diamond Surge Protector: Six Outlet. Space Shuttle cass. Terminal -80 
Switched, Plugs Directly into Outlet, Hot to Battle Ground cass. Mu sic Master 
Neutral and G~ound Protection . LA Ap Mystery Fun Hse cass. Programers Converter 
prO'led, Lifetime Warranty. Galactic Empire c&d Programers Pr imer 
#SP-1 Reta/I .. ..... .. .. $49.95 Dragon quest cass. Investors Paradise 

TO ORDER CALL TOLL FREE 1-800-843-6700 OR <;LIP AND MAIL: 

INSTANT SOFTWARE NAME_ __ _________________ ____________ _ 
82 MAIN ST. ADDRESS_____________________________ 

KEENE , NH 03431 CITY · 

TO ORDER CALL TOLL FREE 

800-843-6700 

\)~\\\..
\f..J ~\\ e o\ 

oo"' \ ad"an\ag ____, 
\ 3~0 


I•I I• •I 

Also save on surge suppressors by 
CURTIS . •• LIST SALE 


I I I I I I 
 Diamond $49.95 $39.95 
Emerald $59.95 $49.95 
Sapphire $79.95 $69.95 

FAN FOLD 
COMPUTER PAPER 

LIST 
15# 1000 Sheets $14.96 
20# 1000 Sheets $19 .95 
20# 1000 Sheeta 

mlcro-perfed $19.95 
20# 2500 Sheets $32.95 

Protect Your Software~ 
FLIP 'N' FILE /15 • , 
Protect Software from I , . "•' · · 
dust. debris and moisture. ' 
Stores up to 15 51/• diskettes. · 
List Price $9.95 Sale $7.95 

Also Avallable UST SALE 
Fllp'n'Flle/50 $19.95 $14.95 
Data Defender /35 $ 9 .95 $ 7.95 
Data Defender /70 $26.95 $19.95 
RollTop/100 $49.95 $39.95 

Kiii Spikes, Fight Surge! 
MAXI Strip 
Protect Valuable elec 
tronic equipment and 
data files from dam
age. Surge and spike 
suppressor and noise 

filter combination converts one outlet into 
six. 
List $34.95 WOWlll only $19.95 

Temple of the Sun c & d Renum Compress 

Ball Turret Gunner cass. Di s assembler 

Allen Attack Force cass. Mu sic Teacher 

SALE Cosmic Patrol cass. Th e Elements 
$ 9 .95 Swamp War cass. Everyday Russian 
$14.95 House of 30 Gables cass. 

Domes of Kilgory cass. DI SKS 
$14.95 Di sk EditorFlying Circus disk 
$26.95 T~ache rs AideMaster Reversi c & d 

LOOK 

DOLLA DISKS ".. 
LOOK ! 


ONLY $3.95 FOR THESE 

INFORMATIVE AND 

EDUCATIONAL BOOKS! 


80 MICRO REVIEW 
READ REVIEWS OF SOFlWARE ANO 

HARDWARE. 


LOW-COST COSTING 
RUN YOUR BUSINESS BETTER WITH 

COST MANAGEMENT BOOK ANO 

SOFTWARE COMB INATION . 


'-------------~ 

DOLLAR DISKS !! 
WE KNOW OF NO BETT ER DISKS AT ANY 
PRICE. LIFETIME WARRANTY NA.TIONAL 
BRANO. 
SS/DO ONLY $1 .00 Each 
OS/DD ONLY $1.15 Each 
Al10•.•. 
Ul tra Magnottc Bonu1. 9ox of 12 22.00 
Sont lnol OSt OO Color dlakt 10 pk. 19.95 
CDC SSIOO 10 pk. 0.95 
CDC DSI DD 10 pk. 10.95 
OYS AN 05100 Box ol 10 33.95 

CHECK OUT THESE LOW PRICES ON GR EAT TRS-80 PROGRAMSll 

All prognm1 guarantoed to run. 

DISK PROGRAMS $9.97 CASSETIE PROGRAMS $8.57 ....... ···--- ................... ........ ............. ...... -- ................ .. .... ......... -- ------............ -- ------.... 

GAMES UTILITIES AND EDUCATION 

TRS-80 ENCYCLOPEDIAS !! 
Oot • $200.00 valuo for only S-40.001 Ten 

volume1 1t S4.00 each. You jlel artlcln on 
bu1lne11, hardware, lntorf1clnA 11 well u 
utlll UH end lutorhl•. Call now and A•t the 
entire so t whlle auppllea lut 

ANNOTATED BASIC 
Two volumoa of basic programming 

tedmlque. Only 3.95 each 

TRS-80 DATA FILES 
OB management with tlmpla bulc. 3.95 

SAVE !! SAVE!! SAVE!! SAVE!! 
Save 10, 20, 30 dollar• or more on theH gNat 
program• for you r TRS-80. 
Night Flight 
Tak• pa.r t In plvota l WWII bUllA u you takeoff , 
land and fly photo rvcon minion• lo del1rm1n1t 
tho l ocatlon of enomy 1hlp1 
(cusotte only) ONLY $8. ~7 

CALL FOR OTHER SPECIALSll 

STATE 
IN NH CALL 603-352-3763 M.C., VISA,M.O. OR CHECK ACCEPTED 

Some items are limiled in quantity. ADD $3.00 FOR SHIPPING AND HANDLING 

80 Micro. February 1986 • 121 



Circle 331 on Reaaer Service ca rd. 

NEW PRODUCTS 


Use your personal computer as a 
development system for machine 

language microprocessor programs. 

THESE ARE FAST, THOROUGHLY 
TESTED CROSS-ASSEMBLERS 

Full capability to link modules. Relocation and linkage 
directives. Link/locator program included. Full support 
of internal registers and labeled internal bits where 
applicable. 

• Macros, Conditional assembly, Built-in editor. 

• Cross-assemblers available for most 
microprocessors. 

• Versions for PC DOS and MS DOS machines. 

• Download program transfers object fi les to 
EPROM programmer. 

llllvisA J 
. . 

Microcomputer JoQls.Co .. ·. 
1255C KENWAL RD:, CONC9RQ •.CA 94521._

.To order call: 

(415) s2s~42,0(r· 
MASTERCARD AND VISA ACCEPTED 

: ·· J 

l nn1ac 's corwerters let unu r-n ru Prl sr>ri(J / lo p(Jra lle l or 

vice versa. 

LOG 
SUPERLOG and 

SUPERLOG 4 
KSoft's Electronic Notebooks. Free-formal nformaoon manage
menl for the 90% of yoir information needs that won't fit nto a 
data-base or spreadsheet. 1024 characters per page Lightning 
fasl search and retrieval. Interrupt actJvated and accessible while 
anolhe1· program 1s runnng. 

A LOG or SUPERLOG Electronic Noteboo is designed to replace 
your diary, address book. memo pad, card file. calendar, and 
scratch pad - so conveniently you will use 1t al day Jong. Call today 
for more information or immediate shipment. 

SUPERLOG 4 for Models 4 and 4P TRSDOS 6 $119.95 

SUPERLOG 3 for I. 111. 4 snd 4P LOOS 5 .1 $119.95 

LOG for Model I TRSDOS 2.3 $ 49.95 

LOG for Model Ill TRSDOS 1 .3 $ 49.95 

KSoft Inc. [601) 992-2239 CIS 70075.137 
318 Lakeside Drive M asterCard or Visa accepted 
Brandon. MS 39042 Add $5.00 for sh1pp1ng and handling 

Dealer inquiries welcome 

~ ( TASOOS 1C\ A 1rac1emru-k or TAnny C0tnorn 11on) 
(LOOS is o tr3domark ot Logical Sysu~ms Inc ) 

The Xerox 635 Diublo daisy-wheel printer Is fast. Light. 
and quieL. 

Good Quality Print 
Xerox ofTers the 635 Diablo 

daisy-wheel primer for corre· 
spondence. word processing. 
a nd personal compuling in 
large and small businesses. 

The 635 prints 55 charac
ter s per second. weighs' 30 
pounds. and has a noise level 
of only 56 decibels. It offers a 
two- ·witch operaling paud. a 
semiautomatic paper-loading 
fe;iture . ;ind ;i drop·in prinl· 
wheel. 

The printer offers 255 dif· 
ferenl prinlwheels. induding 
worldwide type styles for 
word processing. accounling. 
engineering. fore ign lan 
guages. sc:ience. and math. I t 

at o supports functions like 
boldface type. underlining. 
sub· and superscripts. and 
h dow fonts. 
T h p r inter costs S 1.485. 

fo"or more information . con 
tac t Xerox Corp. , Xerox 
Square 006. Rochester. NY 
14644. 7 16-423·5078. 
Circle 561on Reader Service card. 

Parallel or Serial 
lnm<ic offers serial-to-par· 

al lel or parallel-to-serial one
way converters w ith EIA RS· 
232 25·pin female and Cen· 
tronics·lypc 36·pin male con· 
uec lOrs. They supporl XO I 
XOFF. ETX/ACK. and DTR/ 
DSR flow coulrol llandshak
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Ci rcle 372 on Reader Service card. 

NEW PRODUCTS 


Tandy 's portable clisk drive weighs I"/, pounds. 

ing. and transmit at speeds of 
50 lo 38.400 b its pe:r se:r.ond . 

The 16 1< buffer m ode l costs 
$ 149 and the 64K model is 
$229. For m ore informa tion. 
contac t Inmac. 2465 Augus
Lln c Drive . Santa C la ra. CA 
950 54. 408-727- 1970. 
Circle 553 ofl R~udt!r S1,,ruice ca rd. 

Portable Disk Drive 
Tandy/Radio Shac k has in· 

trad uced a batte ry -powered 
po rtable di s k dri v<:: fur tla e:: 
Mode ls 100 a nd 200. T he u nit 
stores lOOK of d a ta on 3 1/ 2 

in c h disks and w e ig hs 131. 
pound . 

The dr ive operates from a 
m e nu th a t let s yo u !isl. the 
fil es on Lhc dis k. IL a lso lets 
you fo rmal cli s ks. and save 
a nd load fil es. Data t r:ansfer 
or.cu rs at 19 .200 baud. The 
dis k drive uses four AA ba t
t e ri cs or a n oplion a l ac 
a dapt e r . It' s availabl<:: fro m 
Radio Sha k Compu ter Cen 

ters (cata lo g numbe r 26· 

3808) for $ 199.95. For more 

informallon. con taet Ta ndy/ 

Rad io S h ac k. 1800 On e 

Tandy Center. Fort Worth . 

TX 76102. 

Circle 564 o n Reucier St>.rnice card. 


Phone Line 
Protection 

The T LP- 1 ($34.~5) from 
Kalg lo E lectronics prole;:c ts 
mode m s. CPUs. and oth e r 
seositive e lec troni c equip
m e nt from t e le phone lt n e 
spikes and surges. 

The T LP- l p lugs into a ny 
standard three-prong ground
ed wa ll receptacle a m.I pro
vides phone jacks for inserting 
th e phone ltne a nd modelll 
cord. It com es with a six-foot 
te lephone conn1::c tor cord . For 
de tails . contact Ka lglo Elec
trnn ics Co. ln c .. 6584 Ru c h 
Hoad . Bethlehem . PA 18017 . 
215-837-0700. 
Circle 559 on Reader Seruice card. 

Prevent te lephone l ine !';pikes and surges with the TLP- 1. 

Make Great Connections! 

omnlterm™ 
~CllMMlNCATICtlS'f«TW/on 

• Transfer files directly to / f rom disk 
• Use XMODEM for error correcti on 
• VT I 00 term inal emu lat ion 
• Autodia l and logon with any autod ial modem 

Now available In Radio Shack Storesl Ask for 

Omnilerm 2. Omnitcrm Plus 
Cat.# 25 · 11 6 0 EOS Cat.# 900-0 I 23 

$1 29.95 $95 .00 
IBM PC / XT/ AT TR5·80 M o del 4 / 4P 

T<tn d y 1000/ I 200HD/Z OOO 

Omni term is a produci of Lindberg h Systems. Inc . 


95 N.:1g og Hil l Road . Acton. Ma O 1720 (6 17) 263 -5049 


Circle 250 on Reader Service card. 

111~1 mARYmRc-INDUSTRIES INC. 

800-231-3680 

Radio Shae ® Tandy® 

EPSON P INTERS 
People you Trust to give you the very best! 

•Lowest 
Discount 
Prices 

•Reliable 
Service 

•Quality 
Products 

"Worlds Largest Independent 
Authorized Computer Dealer" 

22511 Katy Fwy., Kary !Houstonl Texas 77450 
(713l 392-0747 Telex 774132 
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Circle 347 on Reader Service card . 

TRS 80 Computers 
All Tandy Computer Products Available 


Manufacturer's Warranty 


Model 1000 Model 4 
Model 1200 HD Model 100/200 
Model 2000 26-5111 Monitor 

New Tandy Printers Available 

!Unbeatable Year End Clearance Prices! 

Visa - MasterCard - American Express 

Cashier's Check - Money Order 


Business Telephone Systems-Discount Prices

Install your own. Completely modular. 


Call for Prices 


Computer Specialist available for assistance. 

TALLEY 

COMMUN'ICATIONS CO. 


P.O. Box 193 • 121 N. State St. 

Decatur, Texas 76234 • 817-627-2553 


Call for other computer, telephone and accessory prices! 


Fast Delivery References Available 

Circle 449 on Reader Service card . 

.PROFESSIONAL 

?'ff H ANDICAPPING SYSTEMS /f'!ff 
• PRESENTED BY PROl"'ESSOR JONES 

GLD. Thoroughbred " Gold " Edition'"?Jt 
~he ~~~r o!~~~~~~,~~o;~~gs:~:g~, •;;~;:~' do"gned lo• 

5159 .95 comptotc . 

EGLD . Enh 
0 

anced "Gold " Edition ' " · -
·Gold .. [d1t1on with cornplele M<;1stcr Bcttm ' "' ::;y&tcm 1ntegra1ed onto 1ho 

same disk. Th•S powerful pro91am will transfer all horsos ;md scores 10 the 
bet analysis w11h a " s ingle koystroke ·· 

(M n:;l cr Bcltor ' " included) 5199.95 complete 

GLTD . Limited " Gold "'" 
EnBbles Professional Handicappers 10 assign :;pccil1c vnluc!> to !he racing 
vanoblcs rhcy feel are 1mpo1t;;int Crcu10 progrn.m wc1gh1 base<.1 on 3 particular 
11ack and. lmc lune 11 for maximum wm porcQn\a.ge Thi s program 1~ do<::1gnE?d 
101 easq of use· ThQ user neQds no programming l?.lfpe r1 P.nc::e . 

{contoims l r'1r:g r ~IP.r1 8ettnr'") 5299 .95 complele 

~ GD. Gold Dog Analysis '" 5 149.95 
Tne ONL Yoro1ess1un<il g1eytiuu1uJ analy:>ts w/1n1egra1ed B.;;>uor S199.95 
av<i1ltit.Jlt' 111,11 evaluaies ALL ....:mables Limited Version 5299.95 

MHH. Master Harness :~~ 
Handicapper TM ~ com lclc $159.95 
Profc:;:;1onal :;oltw;:irc Oo~19nod to provrde P • 
o rhorough an:ilys•sol all t rotte r and pace1 w f l111eQra1ed Bellar $199.95 
races 1n 1he United Stales aria Canada Ltn111~<.J 5299.95 

Professor Pix Football ' " 
Complete STATIST ICAL ANALY SIS nn D:-il:l 6;lSe n11owing Designated "" 
pr€-v1ous Q~rnP,<: to hf: F.ll<lltJated S1a11st1cal Series $99 .95 

w/IN1n · lo::;~ Po wc1 Ratings 5149 .95 

NBA. Basketball TM NB/, 599 .95 w/college 5129.95 
wluuw~1 rot1nQs S149.95 

LOT . Lottery Analysis '" 
SfQ.\1$l1ca! comparison 11rogr.'lm designed !O OCICCI sumle UCll!l!rns, 111 wm· 
nino niinrners <1nd 01911s Lolll;?ry ('.i«i n1g11) 579 .95 

w/lono (Ma:( 99 01gt1) $99.95 

PC·3 Portable Computer (4k) wlcho,ce of 1ho•o,ghb•ed Goey
11uur1d or 1rot1cr 1 

'" $249.95 Oncludes uu!lat.Jlt: CQmpu tcr S p1ograrn J 

M-100 Portable (32k) wlchoice n1 rnnrotJgtihred . Gicynouno. or 
Tro1!€>1 and Master BIO!tlnr 5649 .95 

f ln c ludes portable comri111~r :lnn nrogram J 

FREE CATALOG! 

*****"'Your BEST 
BET in 

handicapping 
software..." 

Reviewed by: 
Whole Earth 

Software Guide 
Corona Data 

Systems 

prof. Jones 
1940 W . State 

Boise, ID 83702 

~[-
AMEX 

48 HR. FREE 
SHIPPING 

UcALL 
(208) 342-6939 

TERMS: Free £hipping 
all software, t~od S6 00 
haraw"4re/S6 00 CO D J 
UPS f31tJP. ~t) 00/0ur or 
Councry S9 00110 Rest· 
Uc1115 .:% /3 weeks LJt!f · 
sonal c;heGk::i!Ca:;;h price 
onlv. o.cJd 2% Visa. MC. 
;\M[X Prices sub1ect to 
ch.;u1gc 

NEW PRODUCTS 

The Ultimate Printer Stand lets you use up to three dif
ferent papers andforms. 

Printer Stand 
A lpha Electronics · U l ti· 

mate Printer Stand e limi
nates th e time and hassle 
invo lved in removing one 
pack of paper and replacing it 
with another when you 
change the printer's task. It 
has two <emovable shelves 
that store up to three different 
paper types and forms. 

The stand. made of clear 
P lexig las. measures 15 
inc h es wide by 11 inc h es 
d ee p by 5 inches hig h . It 
weighs fiv e pounds and re 
quires som e assembly. 

The Ultimate Printer Stand 
sells for $69 plus $6 for ship· 
ping. For further information, 
contact Alpha Electronics . 
P.O. Box 1005. Merril Islanc.I, 
FL 32952. 305 -453-3534. 
Ci.rcle :;:;7 on Reader :::ien1ice cnrrl. 

Out in Space 
Mission Control Word 

Game ($39.95) from Gamco 
Industries Inc. l~sts your skill 
at identifying homonyms. an 
tonyms. and synony1ns on 
the Models lII and 1/4P. It a lso 
includes student a nd pro · 
g ram managem ent systems. 

You c hoose one of t hree 
games: B lac k Hol e Homo
nyms, Aste roid Antonyms. or 
Star Ship Synonyms. You 
pick th e right homonym or 
align word pairs in two col· 
umns as quickly as possible. 

You can select the difficulty 
level a nd turn sound on and 
off. Each game contains a 

bank of approximately 100 
pairs of words. You can add 
eig ht lists of up to 50 words 
eac h. For more information. 
contact Gamco Industries 
Inc ., Box 1911, Big Spring. 
TX 7972 1. 800-351- 1404. 
Circle 560 on Reader Service card. 

Cu lture Shock 
Mesaventures Culture lles 

from Gessler Educational 
Software is a French reading 
program that reveals the cul
tur al differences and similar· 
ities between Americans and 
the French. 

T hrough a ser ie s of 12 
m inidramas set in various lo
cat ions. misunderstandings 
arise and you have to deter
m ine the c;iuse. Each rel;itecl 
question has multiple-choice 
answers . With each response. 
the program generates addi
tional cultural information. I\ 
dic tionary displays the mean
ings of unfamiliar words. 

T he program is $2!=1.!=!5 for 
the Models l. III. and 4. For fur
the r information. contact Ges· 
sler Educational Software. 900 
Broadway. New York. NY 
10003. 212-673-31 13. 
Circle 565 on Reader Service card . 

Turbo Power 
Abacus Software's Turbo 

Pas c al Tip s & Tri c ks 
($19.95) by Adrian Warn er 
and Joachim Sgomina in· 
e ludes a co ll ect ion of com
m o nly us e d Turbo Pascal 
routines a uc.l procedures. like 
sor t routines. hinary tn".es. 0
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NEW PRODUCTS 

trees. balanced trees . MS For more information 
DOS scree n output. screen about this product. contac t 
mask generator for MS-DOS Aba us Softwa re. 2201 Kala
and CP/M-80. disk managc m azoo S.E.. P.O. Box 7211. 
men t. a program lister. a Grand Rapids. Ml 49510. 
cross-referencer. and a tra er 616-241 -55 10. 

utility for easy debugging. Circle 551 on Reader Sen1lce nird. 


DIFFERENT TRACK 

The Texas Cow Chip. 

The Ultimate Cow Chip 
The 1-P-E Grou p's Texas Cow Chip ($5.95) is a cross be

tween a Texas Longhorn a nd a high-t ech hobby shop. The 
Cow Chip is made entire ly of electronic components. You 
can train it to perform dozens of semi-useful tasks around 
the house or the office. 

For example. you can stick j alapenos or s trips of grilled 
fajitas on the horns fo r unique hor d'oeuvres. lf you're a 
software nerd . you can use it as proof that hardware bu~s 
really exist . Put one under your kitchen s ink to frighten 
cockroaches or connect one to a fishing line as a can't-miss 
lure for catfish . For m ore information. contact 1-P-E Group, 
1906 Rampart Circle. Austin. TX 78758. 512-339-8 136. 
Circle 563 on Reader Service card. 

New Products Index 
Reader Service 
Number Company Page 

55 1 Abacus Software 124. 125 
557 ALPHA Eler.:lronics 124 
562 Blue Ridge Software 120 
566 Burkart. Ron 120 
558 Chilton Boo!< Co. 120 
555 Cynwyn 120 
560 Gamco Industr ies Inc. 124 
565 Gcsslcr Education Soflware 124 
5:,3 Inmac 123 
563 l·P-E Group 125 
559 Kalglo Electronics Co. Inc. 123 
552 Recreational Mathemagical 

Software 120 
564 Tandy Corp./Radlu Shack 123 
556 TRY-0-BYT E 120 
56 1 Xerox Corp. 122 

New Products Hs!lngs are based on lnformallon suppllecl i11 

manujacturers· press releases. 80 Micro has not tested or re
viewed these products and cannot quarantee any claims. 

TRS -80 MOD EL 111 

TRS-80 ModelA 
nG-232 SERIAL IUTEnrACt 

MODIFICATION KIT 

Circle 46t on Reader Service card. 

* 
* 

Circle 86 on Reader Service card. 

Slate ot 1he art 1ec.hnology 1n board dcStgn. our direct replacement ot Radio Shac::k's• 
1n1ernal RS 232 board, mounis 1ns1de the Model Ill or 4 on the e:11:1s11no orackels All 
cables.. screws and complete mounting 1nstruct1ons are 1nclulled. Non·technical 
people w1ll l1no 1na1 1ns1a11a11on is ou1ck. slra rght lor¥tard and simple requmng less 
rnan 1 5 mmu1es lo complete 

Total compa1ab1hty with Radio Shack• an.cl all e u sl•no sort.ware is ma1n1a1nt:!d 
Sottware ptogrammabte baud rates 1rom SO 10 19.200 oauo are suppUrted along with 
pro0rammaD'e wotn lengll'l. s100 Diis. and parity May be uhhLed '"either half c l lu ll 

oup1e.a: ooerat1on Outalllndln9 V•lue 
Al 
Only 
Guaran1eeo One Full Year 
Dealer tnoume5 ""''It'd 

Pl..u forward paymem by • ca•hler's 
check or money order. 
Vi sa or Mastercharge also accepted. 

.;e3 1 souTti 11AMr'IOt' no 
OAL L>S TE 'tAS 1sn:t Add $3.00 shipping & hano11ng 
2'14/J~1JJ2 (foreign orders quoted on request) 

Z·EDIT * 
* 

* A Powerful new ASSEMBLER EDITOR * 
* For the Model 4 Series * 

At last. a fu ll screen Assembler Editor with all of the power of a 
mainframe editor! If you 'd like to break away from a limited function 
editor. take a look at the power of Z- EDIT. H ere are jusl some of 
the easy to use functions: 

True full screen capabilities. Arrow keys tak"' yuu uirectly where you 
w;in t to go . Just begin typing where you wish . 

Block moves . copies. and deletes. 
Find and Change commands. Chanfle all or some occurrences of a 

string. 
Add and repeat lines. 
Pag"' up or rJuwn " whole page or a specified number of lines using 

function keys. 
Tab key. Tab positions may b"' user-defined . 
Copy all or pan of another file inlu tl 1"' fil.,. currenlly edited . 
Easy file positioning : 

Top. bottom , Up. and Down commands . 
Page up or down a specified number of lines. 

Add characters in the middle o f a line without the need lo de lete 
anything else. 

Print all or part of a file. 
Many mun" f<o'illures! 

And would you beli<o'w you Ci1n get illl of this for only $39. rJS!!! 

FRANK SOFTWARE 
11 64 Emilie St. 

Green Bay, WI 54301 
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suascRIB'ERS 

Selling 80 Micro will'make"'mo-nerfor,you. Gonsider 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 airect correlation between store traffic 
and sales-increase the number of people coming through 
your door and yOL(ll increase sales. 
Fact .#3: Fact #l + Fact #2 = INCR6ASED $AL6$, which 
means money for you. And that's a fact. 

Name ~~~~~~~~~~~~~~~~~~ 

Address~...-:;a:;~m;;;:;:;:m;;:-a-;;c--;;;;;-:;;;~~~=::~::;;;;~. 
City _ _____ _ 

For information on selling 80 Micro, call 800-343-0728 and 
speak with our direct sales manager. Orrwrite,..to 80 Micro, 
Direct Sales Dept.,_80 Pine St., Peterboroug , NH 03458. 

~ MICRO 

Circle 4fi4 nn ReatJer Service card. 

Graphics Solutions 
High-Resolution Software and Hardware 

GBASIC 3 .0 - Radio Shack Model 
4 / 4P / Ill hi·res bourd owners toke note of 
an enhanced yraph ics Basic; GBASJC 3.0 
not only has an equivalent for each of the 
BASICG commands but adds a number of 
important new commands while using less 
111e111ory. The hi·res screen can be printed 
on any of 20 popular printers or saved to 
or loz1ded from disk without leilving Bilsic. 
The software works with TRSDOS 1.3 , 
6 . 1.2. 6.2. LOOS, NEWDOS80. and 
DOSPLUS. The disk conta ins 40 graphics 
programs/ files. A lso included is a deta iled 
manual which includes assembly language 
entry addresses. $49. 'JS. (Specify Model 4 
or Ii i mode or add $10 for both .) 

The foll owing nine programs run on a 
MoclP.I 4 / 4P/ l ll equipped with a Radio 
Shack graphics board and GBASIC 3.0 or 
;; Micro-Labs Grafyx Solution board: 

DRAW · A powerful full screen graphics 
drawing llnd P.d it ing progrnm . $19. 95 . 

BIZGRAPH Create business grnphs from 
hand-entered or V isiCalc data . $98.00. 

xT.CAD · Professional drafting aid wh ich 
outputs to a printer or plotter. $449.95. 

CHESS · A very power ful program with 

JO skill levels. 40 ploy options. $49.95. 

REVERSI · Play Othello wi th 10 skill 
levels. 20 execution options $39.95 

30 Tic·Tac·Toe - Play the computer or 
a friend on a 4 x 4 x 4 matrix . $29 .95. 

30-PLOT · View three-dimensional dato 
from any perspective or angle. $39.95. 

MATHPLOT · Plot equations of the form 
Y = F(x) with auto scal ing. $39 .95 . 

SURFACE PLOT - Plot three-dimensional 
equations of the form Z = F(x ,y) . $39.95. 

GRAFYX SOLUTION. Plug-in, clip-on 
board enhances llny Model 4 / 4P/ IJI to 
provide 640 x 240 / 5 12 x 192 dot 
graph ics. Comes with over 40 programs 
and files including GBASIC 3.0 which adds 
over 20 new commands. $ 199.95 . 

JOY-MOUSE. A llows a lfodio Shack 
CoCo joyst ick, mouse, or touch pad to be 
connected to any Model 4 / 41'/ ll L Hardware 
provides X, Y posi tion values from 0 to 
255. A bu ilt-in speaker produces sound 
from the casse tte port . $ I 29 .95 . 

G.l.N.A. Soft w<Jre progrom for the Model 
4 / 4P/ 111 / I which 11ses the stllndard block 
graphics screen to display a window to a 
larger 65536 x 65536 dot tablet. T he 
arrow keys are used to draw two or 
three·dimensionol figures . The disploy can 
be scaled. shi ft ,,d . ur rotated in a11y 
dimension. The final picture is prin ted in 
hi ·res on Radio Shack. Epson. Gemini. NEC 
8023, or Prowriter prin ters. $75.00. 

Please specify your exact sys tem 
configuration when ordering or requesting 
information . Payment may be by check, 
Visa . Mastercurd . or COD. Domestic 
shipping is free on pre·poid orders. Texas 
residents add 5 ~,% sa les tax. 

MICRO-L ABS, INC. 2 14-2350915 
902 Pinecrnst , Richardson, Tex<is 75080 
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SERVICES 
Get the attention you ·de 
serve. 80 Micro is now of
fering classified ads at a 
special introductory 
price. Reach over 100,000 
readers with news of your 
product or service. Class
ified ads on the pages of 
80 Micro get results . 
Write to 80 Micro, 80 Pine 
St ., Peterborough, NH 
03458 attn: Classified 
manager for information 
and deadlines . 

SOFTWARE 
Tax Program for the TRS
80 Models III-4 , Coco . 
Twelve schedules $32.95 . 
Try-0 -Byte , 1008 Alton 
Circle, Florence , SC 
29501 . 803-662-9500 . 

ANTI-ANTIDISESTA
BLISHMENTARIANISM. 
Inexpensive ads for YOUR 
New Used Software Hard
ware. TRS-AD, Box 2804, 
Napa, CA 94558. 

FREE Coco Catalogue
CoCoNuts, Box 21272, Ja
maica, NY 11421. 

QUICK LOAD. Create as
sembly language pro
grams that load within 
seconds, bypassing TRS
DOS. Package includes as
sembler, disassembler, 
debug, Quick Load con
verter. All for only $49. 
Model ill/ IV. Lagniappe 
Software, 301 Vista, Mt. 
Vernon , IN 47620. 

Model I I III: Geography 
with maps; NBA Basket
ball ; Casino card.game. 52 
Pine Avenue, Randolph , 
MA 02368 . 

DISKS&. 
SUPPLIES 

Disks, Program Packaging 
Low prices on BASF and 
other disks . Binders, Slips 
like Tandy 1000, 2000. 
Much more! Free Catalog. 
Anthropomorphic, 376 
East Saint Charles , Lom
bard, IL 60148 (312) 629
5160, 1-800-DEAL-NOW. 

HARDWARE 
UPGRADE YOUR TAPE 
SYSTEM. Model I / ill in
terface $49.95, 14X 
faster. HHCI, 725 Idle
wild, Bel Air, MD 21014. 
301-838-7692. 

MODEMS, PRINTERS, 
TERMINALS. Distributor 
pricing to end users and 
dealers- FREE SHIPPING 
CALL 1-800-833-2600 for 
catalog 

MEGABYTE BOARD FOR 
THE TANDY 1000, 1200. 
Multifunction Board in 
cludes IM RAM, DMA con
troller, clock/ calendar, 
serial/ expansion port, 
software for up to 768K 
rebootable RAMdisk for 
$555. Halfmeg only $395 . 
Matthew Electroni cs, 
Inc., 386 Avenida Vereda, 
Ojai, CA 93023 805-646
7790. 

HARDWARE 

WANTED 


Wanted 26-1190A TRS-80 
Plotters. Good condition. 
Call collect 213-316-5867. 

CONVERSION 

SERVICES 


Media Conversion for 
Tandy Models to over 500 

systems including Mag (916) 624-3709 Astro
tape, Micro Computers, Star, 5905 Sto nehill , 
Mini Computers , Word Rocklin, CA 95677 . 
Processors and Type-set
ters. Pivar Computing Ser _ NEWSLETTERSvices, Inc., 47 Dundee Rd. 
Wheeling, IL 60090 . 312 NORTHERN BYTES news
459-6010. letter: Specific i n forma

t i on for Models I/III/ 
4(D/ P) . Sample $2 .00 .COMMUNI
TASIO, 704 North Penn 

CATIONS sylvania, Lansing, Michi
gan 48906.

Nationserv Online Infor
mation Network 618-847
2291. Jobservice. Down ~ HORSE RACING 
loads , Play Games, Shop 

$$WIN with Thoroughping Mall , Classifieds, 
b red, Harness , Grey Message Center, etc. 
h o und Handicapping 
Software . .. $ 29.95, en-

SOFTWARE/ h anced . . . $49.95. Free 
information. Software ExHARDWARE 
change, PO Box 5382, W. 

BROKERS Bloo mfield , MI 48033 . 
(313) 626-7208 .

NEW I USED, list what you 
want/ have. Free listing. 

Circle 549 on Reader Service Car·d 

Get the attention you deserve. For only $5 per word , 

your ad will be seen by over 100,000 dedicated TRS-80/ 

Tandy u sers . Ads must be r eceived by the 20th of the 

month 3 months prior to publication date. Send yours 

today. 

Please Print Carefully. We'll Do Our Best, But We Can' t Be Responsible 


!'or Illegible Writ ing.
Name _______________ _ _ _ _ 

Address ------------------~ 

City - - --------- State - -- Zip --
Telephone __________________ 
CA!l'EGORY _ _ _ ____ ______ _ ___ _ 

(3 words) 

- - --- - ----- ------ (6) 

- - --- - ---- ------ (9 ) 
(12) 

(15) 

(18) 

- ---- ----- ----- (21) 

(24) 

(27) 

Number of Words-------- ------

'lbta.l x $5/ i ssue = --- - ----------
For _ _________________ issue 

Kake Checks Paya ble to 80 Micro 
NO AD ACCllHllD WITHOUT PAYJDllft ' 

80 Pine St . , Peterbo r ough , NH 03458 2 



FINE LINES 


Show Us What Life 

Means to You 


W hal is Life? On computers it's a 
si mula tion: c reatures In a two

dimcnsional world (your video display) 
reproduce or die depending on the den
si ly or fellow c reatures around them. 
The rules are s imple. Any blank space 
s urrounded by exactly three creatures 
gives birth to a new creature. One crea
lurc can have zero to eigh t neighbors. 
Fewer than three isn 't enough . and more 
than four is overcrowding. Either condi
lion causes immediate extinction for the 
creature in question . 

Walching the patte rns produced by 
one of these simulations ls entertaining 
in itse lf (see The Next Step. p . 100) . 
Trying to predic t the outcome from a 
given starling pattern is difficult. 80 Mi
cra's editors wrote a crude Game of Life 

in only two lines of Basic. It's Life on Ice 
(gladally s low. even after reduci11g the 
screen area). and you mus t set up your 
starter colony on-screen before running 
the Life routine. but it works. We won 't 
sho\v you what we came up with here 
because we think you can do betler. es
pecially with three lines to work with . 

Send in your efforts. If you change the 
rules at all. send in a few interesting pat
terns with your program . As always. 
those who please us get their due reward. 
Beside.s putting your na me in print. we' ll 
provide 80 Micro bumper stickers and 
80 Micro T-shirts for the real gems. 80 
Micro also rewards good ideas used In 
future contests. Here are the rules: 

1. Owners or all THS·80 and T::rndy system s 
w ilJ1 the c.xccplion or the pocket computers ar 

el igible. We' ll con sider degree of difficulty 
when com paring solutions created on dilTercnt 
m achines. 
2 . Th t: rk ;i d li1w will ;i lways hr: II"' 2 1"1 nf lh" 
iss111 ! 1111_1r1 1ti . 'l"ht1s. this rn o nth 's deadline is 

Peb. 2 1. 191'16 . W • rcallzc t hat this doesn't give 
everyone the sa111c am ount of lime to com e up 
with their en tries (we apologize to our overseas 
readers esp c!ally). bu t postponini( the dead· 
l ine nny lo11ger would add another m onth to 
publishing the answers. 

3. Speakin g of the an swer s. they'll appear 
t.hrcr. jssuf;s frnn1 I ht! is.-;ut-: in wh ir:h 1hr. prob

lem appears. Thus. l11ls month's lvlnners wlll 
make thelr appearan ce In the May 1986 issue. 

4 . Employ ees of C W Com m unications are not 
elif.(ib l . 

5 . We wlll nol. unfortunately. be able to return 
entries. 

6 . Specify your T-shirt size. !:lumper size not 
required . 

FROM 80 MICRO 


' 

GET THE ATTENTION 

YOU DESERVE 


Tell more than 200,000 dedicated, interested 
TRS-80 users about your product or service with an 
efficient and economical BO Micro classified ad. 

You 'll reach the most people in the market for 
the least amount of money! · 

With 80 Micra'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 

Peterborough, NH 03458 

Get help with your subscriptio'n by calling our new 
toll free number: 

1-goo-221-st~ 

betwe_en 9 a.m. and 5 p.m. EST, Monday-Friday. 
If possible, please have your mailing label in front 
of you as well as your cancelled check or credit 
card statement if you are having problems with 
payment. · 
If moving, please give both your old and new 
addresses. 
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Circle 101 on Reader Service card. 

~ 1913 J&M Sys1HIS. Lid. 

Q . Qvic:kTe:t.l 
A  AMl09 Alignment IJd 
1 lndu Hole Timing Olsp&.y 
S • Spood Dl•ploy 
Ft • A.cf~ AUgnrnent Displey 
z. ....Jmulh Ao..tlon Dbplay 
H • Hyaterab Dbpt.y 

End Program 

SP EED SCO PE ... :zoo ..•• JOO .... 

.A. 
RPM 

310 

Drive· 0 He.ad·D Tr.e ll: - DO 

320 

S-Start.'• lop drlw ~-Rttum to main menu 
Enttr H l.ction - ;-.. 

0 13·12 ·11 ·1 0"9-8 ·7~ • Ii .. 7 · I · I •10 .. 11 • 12 • l:J 

00000' OJ 
0 0 0 0 0 0 :> 

Drtwt Hnd1 Trac: ti: 30(1} 
0-driw H-hud S.1tart .i.op drlw fi -r•tum to maln mtinu 

Enter~-~ 1-&nner M.fTl ldcUt ~., 

QU I CK TES l 
,' 6pocd tes t .. 0 
I lnde.1 holo timing tosl 0 
, Radlal allgnmenl toll . 0 
, A.dmulh rotation ICSI 0 
• Hy1lofeala IHI 0 

U EndollatL 

DrlveO 

S-Starutap Otlw 
Enter Ufectlan - > 



Each VERSABUSINESS module can be purchased and used independently, 

or can be linked in any combination to form a complete, coordinated business system. 


' ? ·• 

,. . $99.95 . VERSALEDGER II"' $149.95 
ll'M!i\\1-.driven accounts receivable, invoicing, and VERSAl..EDGER Ir" is a complete accountingsystem that grows as your business 

tem•. !f keeps track of all information related to who grows. VERsAl..EDGER Ir" can be used as a simple personal checkt;>ook register., ilrid can provide automatic billing for past due ac· expanded to a small business bookkeeping system or developed into a large ts all necesSllry statements, im.1oices, and summary 

\lpSALEDGER II"' and VERSAINVENTORY'". ' 
 corporate general ledger system without any additional software. · . 

•l • VERSAl..EDGER II'" gives you almost unlimited storage capacify 
ABLEr , $99.95 (300 to 10,000 entries per month, depending on the sv,stem), 
is track of current and aged payables, keeping you • stores all check and general ledger information forever, =P 

all ' how much money your company owes, and to • prints tractor-feed checks, .. · • VERSA ' a complete record on each vendor, prints checks, • handles multiple checkbooks and general ledgers, ~ lrltntlction reports, a$<!d payables reports, vendor reports, 
re. , ycu can. even let your computer automatically select •1. •prints 17 customized accounting reports including c.heck r11gisters, 

Which llOuchers are to bt l'&id. "I, balance sheets, income statements, transaction reports, a,ecount 
listings, etc. · 

RSAPAYROU.... . $99.95 
YROU.w is i!I and sophistica\ed, but easy to use payroll system that VERSAl..EDGER II"' comes with a professionall~·written 160 page manual de· 

k al all go I-required payroll information. Complete employee records signed for first·tiine users. The VERSAl..EDGER II'." manual will help you become 
' ained and payroll calculations are performed automatically, with quickly familiar with VERSAl..EDGER 1r•, using complete sample data files' totals disj>layed on ~perator approval. A payroll can be run totally, automati· supplied on diskette and more than SO pages of sample printouts. eally, ot the operator ervenrto prevent a check from being printed, or to alter 


lnfonnation on it. If deSiftld; totals may be posted to the VERSAl..EDGER II"' system, 


VERSAINVENTOR'V"' $99.95 SATISFACTION GUARANTEED! 
VEllSAINVENToRY" ip a ~te inventi>ry control system that gives you instant a.ccesS' E'very VERSA BUSINESS'• module is guaranteed to outperform all other competitive systems,ti> data i>n any item. \ll!l!SAIN\IENTORV"' keeps tracl< of all informatio\'l related to what and at a fraction of their cost. If you are not satisfied with any VERSABUSINESS'" module, you 
items 11re in stock, out of stock, on backorl:ler, etc. , stores Sales and pricing data, ~rts may return it within 30 days for a refund. Manuals for any VERSABUSINESS'• module may be 

jlOU when an item falls beloW a preset reorder point, and allows you to enter <1nd print purchased for $25 each, credited toward a later purchase of that module. 

irlYoices directly or to link wiih the VERsA!jECEJVABLES• system. VERSAINVENTORY"' prints All CP/ M-based Computers must be equipped with Microsoft BASIC 

1111 needed invento1'9 listings, repOrts of items below reorder point, inventory value re· 
 (MBASIC or BASIC.BO) 

ports, Period and year-to-date &Illes reports, price lists, inventory checklists, etc. 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.O.D. or non-UPS areas -'!!!'!" •add p-roperpostage elsewhere 

.;;:.. \~ 
DEALER INQUIRIES WELCOME ~ 

http:BASIC.BO
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