


RAINBOWW 
RAINBOW WRITER 
R~INBOW WRITER 
Rambow Writer 
~WRITER 
AAINBQ~ 
ArNsow H20 WRITER 

102WRITER 

The ultimate in hi-res graphics text display. Allows your Computer to write text 
on any graphics screen in Rainbow colours 

CHECK THESE IMPORTANT ~ 
~ .... _ .... 

FEATURES: 
• User definable 224 character set featuring true 

lowercase with descenders, improved cursor, 
slashed zero, Greek math symbols, lunar 'anders, 
stick figures, tanks, cars, planes, card suits, etc. 

•Suppl ied character generator progiram allows easy 
·creation of colored, animated figur·es to save and use 
in your own character.graphics · programs. 

•Works in all PMODES. 
•Two character sets for maximum clarity produce 12 

character densities .. 32 x 16, 42 x 24, 50 x 24, 64 x 24, 
plus double widths in PMODE 4. 

• Pre-loader allows optimum loading •n 32K or 64K. 
rnachi nes. The 64K selection automatically transfers 

• ML extens ~on of BASIC completely interfaced and 
transparent incorporating direct con"Version of all 
keys and commands including PRINT@ . 

•Automatic underline, superscript, subscript , reverse 
video, top and bottom definat>le scroll pro-tected 
options. 

• User friendly - easy operation via Stat us/Help 
screen, simple commands, no messy peeks and 
pokes. · 

• Use all day for hi-dens9ty screen displays, graph 
labels and listings, or incorporate into your own 
marketed BASIC or Ml games, word processors, etc. 

• Includes demo program, tape/disk conversion 
instructions, character generator program, and 
operators manual. 

all ROM (including cartridge) to RAM. Uses 4-5K of • Large colored leUers for chi ldren or video recorders 
memory. direct from keyboard or program. 

~---------------------~ I YES, I want to easily create dazzling displays with the NAME \ 

best SCREEN Enhancer for my DRAGON 32. Please () P 

I ~ p AOORESS I 
1 send me the ~nc redible RAl~NBOW-WRffER at theQ ,,,,,. • .o 0 

affordable price of: £19.95 on cassette °' ,, . /' . " - ------------- --
1 £21.95 on disk o t' I 

Available from Comp.uter Dealers Nationwide~ '°Telephone Credit Cafd Orders-~ 

'

ordirect ,u~nA~&l T.el·. 0726 3456 .,..fiiliiiil I from: 11.Rlt~V~ 11 ~~ 

~------- - ~ 
L 

41 TRURO ROAD~ ST. AUSTELL CORNWALL PL25 SJE 
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I 	 How to aubmlt •rtlcles 
The quality ol the malel'ial we can pubrlsh in 
Dragon User each moi:tth will, to a very great 
extend, depend on the quality of lhe dis· 
coveries that you can make with your Dra­
gon. The Dragon 32 computer was lauriehed 
oo to the market with a powerful version of 
Basic,.but wilh very poor documentation. 

Every ooe of us who uses a Dragon will be 
able to discover new tricks and quirks almost 
every day. To help other Dragon users keep 
up with the speed of the development each 
of us must assume that we made the 
dis<:QYery first - that means writing it down 
and passing ii on1to others. 

Articles wtilch are submitted to Dragon­
Userfor pubHca:tion should not be more than 
3000 words long. All submissions should be 
typed. Please leave wide margins and a 
double space belWeen each line. Programs 
should, whenever possible; be computer 
printed on plain white paper and be accom­
panied by a tape ·OI the program. 

We canl'lQt guarantee to retum every 
submitted article or program, so please keep 
a copy. If you want to have your program, 
returned you must include a stamped, 
addressed envelope. ' 

Leners 	 5 
Including this month a professional foul at 
chess Tetewriter improvements and addi­
tions to Connect 4 

NIWI 	 8 
.All the latest software and hardware to use 
with your Dragon 

Educational software 13 
Mike Harrison picks the dunces and win­
ners in this review of educational software 
for the Dragon (the cover illustration is by 
Stuart Hughes) 

Dragonsna,p 	 21 
If you want to try your hand at educational 
applications, but don't want to buy any 
software yet, thfs is the article for you. Ged 
Mead explains how to construct a simple 
maths game 

Tracker 	 25 
For keyboard athletes - try this fast· 
paced game which involves keeping all the 
trains on the tracks for as long as possible 

Animation 	 29 
An introduction to graphic animation on the 
Dragon 

Down to business 31 
Want to wrlle your own small business 
program? Margaret Norman explains how 
using Addfile as an example of data 
storage and manipulation 

IEditorial 


Tapescan 	 37 
If you've ever wanted to know how to 
recover from 1-0 errors to allow faster tape 
positioning, Pam D'Arcy has the answer 

Interfacing 	 43 
All you need to know to build an analogue 
to digital interface for your Dragon ­
including circuit diagrams and illustrations 
of connection methods 

Open Fiie 	 91 
This month's selection from the best of 
readers' programs - including a chess 
game which allows pawn promotion and a 

1 

short routine generating random circles of 
all the colours available in high resolution 

Dragon An1w1r1 11 ' 
Help is at hand - learn how to scroll the 
high resolution screen sideways; use the 
JOYSTK command properly, interface to 
the cassette socket and create delays with 
the TIMER function. along with advice on 
linking to the Sinclair printer 

CompetlHon Comer 81 
A double chance to win a double prize ­
this month there's two sets of prizes to be 
won, each consisting of two different ex­
tension modules. The prizes, from JCB 
Microsystems, are its sound and speech 
extension modules, plus an arcade game 
and utilities program 

FIRST THE BAD news: we've had to raise the cover price of Dragon User from 6Dp to 
75p_ The good news is that the subscription rate (see the card bound into the back of the 
magazine) is still the same - £8.00 for ,12 issues mailed direct to you. But from the next 
issue onwards the subscription rate Will also have tO go up - fO £10.00 for 12 issues. So 
the message is subscribe' now if you want to save £2.00. 

But the savings don't end there, as a look at the contents of this issue will show you. 
We've had a !ot ·Of correspondence on educational and business software, so this month 
we've tackled both these subjects. Mike Harrison, a teacher himself, selects the best 
educational packages while we offer Ged Mead's Oragonsnap, a simple maths game in 
which two children compete to be the first to spot the answer to sums displayed on the 
screen. To keep things lively there's also a reward - Ged shows you how to ,incorporate 
an arcade-style game into Dragonsnap so that the winner gets a few minutes of fun . On 
the business side Margaret Norman's Addfile shows you how to write a program which 
any small business will find useful. Understanding how Addfile wor_ks will also enable you 
to reach a better decision if you're considering buying a bigger business package to use 
in the office. 

And for games players. there's Tracker, where you see if you can do British Rail 's job 
any better - it's ideal for incorporating Into Ged's Dragonsnap. And if you want to 
improve your games programming, take a look at Dave Windle's introduction to the 
basics of animation. More· advanced users have Pam O'Arcy's Tapescan to explore ­
this machine oode program allows recovery from Input/output errors giving faster tape 
positioning. And it it's hardware projects you're after, we show you how to build your own 
analogue to digital interface- complete with circuit diagrams and all the ilrustrations you 
need for the connections. 

This is the variety we aim to offer in every issue - although our usual software 
reviewer will be back next month looking at the latest games for the Dragon (and 
preparing for a utilities special soon). We think Dragon User is agood lbuy even at 75p­
but if you disagree, write and let us know what you think we should be doing. 
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DragonUsczrsClub 

(An Independent Club run by GAMES & COMPUTERS) 

~~ G "-•u:lw••• 
CA TALOGU·E 

Mf1t'~~!O MCP.40 
4COLOUR 
PRINTER/
PLOTTER 

I 
I_ 

This remarkable printer 
is an Ideal complement 

, 	to your Dragon. 
(Free• B.iorhythm' 
printout sent on 
request. Send Time 
and Date of Birth) , 
OUR PRICE 

,t. £140-95 
1 
' I inc. Cable & FREE p&p.

SPECIALDRAGON 
CHRISTMAS PACKAG DRAGONWINGS 

~ *Dragon 32 . with all Leads & Manual NewMagazine
* ' Dragon Magic' or choice of Books. 	 on Cassette. 6 Issues• °"ar.I would !Ike to join the Oregon Users Ch.1b 

I 	
£4.95 eitch or£21 for 1 year *20 Games on 4 Games Compendiums tapes .and encl~e· £5 for 1 Year IOvenMtas £8) INA.ME 	 .______________________.including FREE p. & p . *1 Year's Club Membership. 

*1 Year's Sub. to'Dragonwlngs' ­
The Dragon's own Cassette Magazine. 

IADDRESS 	 I .--------------------.DRAGONTOTAL RETAIL VALUE £235 . TOWN DISK DRIVES OUR PRICE £199-95 Plus FREE p&p. 
Complete system , with 164k. 
DO Ori¥& & Cont.roller 
E275I:~TNC:DE 	 I 
Plus t B Gam age. 

I;~;~LD LIKE TO ORDER , -------------....11 

I 
THE ITEMS U STED BEl OW: NEW 
ITEM COST I SOFTWARE 

INSTOCK 
FROM MICRODEAL; 
CUTH BERT IN THE J UNGLIE 
KEYS OF THE W IZARD I 	 I CUTHBERT GOES O.GG ING 
INTERGALACTIC FORCE 
CRAZY PAINTER 
Allat£.8 .00 
FROM J . MORRISON: 
MAURlCE MINOR 
CAUSAOEll 

I 	 I 
Bot1'!£7 .95 

l T
FROM SULIS SOF1WARE: 
BESEIGEO 
TOWERING INFER 0 

I 	 II~~~ATURE 	 I ' GOWEN APPLE 
WORDPOWER 
WOROMA$ T.ER 
GETIT RIGHTDRAGON USERS CLUB IcRr;~:;r;,~::~~~L~1E~ a ·w 
BAILIFF 31 North Street, Wareham, Dorset, BH20 4AD, U. K. Hour Answering Service i. All•t£9.95 


Telephone: 09295 51383. Telex; 41 11 2 Olytri G. --- ­
OVER 500 ITEMSINOURSOFTWARE& HARDWARE CATALOGUE WITH 10% MEMBERS' DISCOUNT OFF MOST 1LINES. 

PROBABLY THE WIDEST RANG'E IN THE WORLD. 

http:All�t�9.95
http:WOROMA$T.ER


This is the chance to air your views - send your tips, compllments and complaints to Letters 
Page, .Dragon User, 12-13 little Newport Street, London WC2R 3LD. Letters 

1 A rhyme 
i:n time 
HERE IS a poetical summary of 
Dragon User : 
The name is Dragon User 
For the computer that breathes 

fire , 

Fi lled with all the articles and 


s,oflware 

That an owner could desire. 


It even has a prob~ems page 

For newcomers to the sport, 

Interest for every age 

And reviews of games where 


aliens are fought. 

As for exlernal contributions, 
Onily the best will the Editor use . 
Try your hand! r ,expect he would 

like some. 

I ·dicl! and I know he doesn't 


always refuse. 


Now for the readers ' programs 
there's Open File; 

To Siee your work in print must 
bring a smile. 

And for the letters page I say give 
acheer 

For without it this poet's work 
wouldn 't be here_ 

Mike Roe, 
Essex. 

Golt loses 

handicap 

MAY I, tlirough your magazine, 
contact the many people who 
have written to me concern ing my 
Golf program published in the 
July issue of Dragon User. I'm 
afraid there were one or two bugs 
in my original listing, for which I 

, 	can only apologise and try to 
make amends by detailing the 
cures. 
1. Line 9045 had got itself tagged 
on to the end of line 9040. It 
should of course be entered as a 
separate line. 
2. line 5210 should read . .. OR 
PPOINT (BX, BY+1) = 3 THEN 
5190 
3. Line 7590 should read ... : 
BG .. PPOINT (BX, BY+1) 
4. If the ball stops on the edge of 
the hole, it treats thie hole as a 

' 	water hazardl. This is cured by 
adding line 1065 IF GF = 1 THEN 
1080 
5. The !Jal.I may occasionally dis­
appear when it is in a bunker . The 
cure is to amend line 2130 by 
inserting PSET (BX, BY, UH) : 
PSET(BX. BY +1, LH}: between 

1 

THEN and GOTO 
6. When the ball is on the green 
there are times when it and the 
figure are re · poslt ioned . 
apparently at random. Amend line 
1090 by inserting GF "" 0 AND 
between JF and SOR. 

Finally, users without joysticks 
may like to try amending this 
listing . Delete line 1120 to 1150 
inclusive and substitute: 
1120 XI = (PEEK(343) = 223) ­
(PEEK (344) "" 223) 
1130 YJ = (PEEK(341) .. 223) 
- (PEEK(342) = 223) 
1140 IF PEEi< (337) = 159 THEN 
XI - 5*Xl:YI .. 5~y1 
1260 IF PEEK (345) "" 223 THEN 
1600 
1810 IF PEEK (345) ... 223 THEN 
1730 

The figure will now move in 
response to the cursor control 
keys. Pressing the shift key wm 
increase the distance moved at 
each step . The backswing is be· 
gun by pressing and holding the 
space bar, and ernded by releasing 
it. 

Phil Brookes, 
Leominster, 

Herefordshire. 

Write on 
Micro1deal 
HAVING PURCHASED a Dragon 
primarily to use as aword proces­
sor after seeing an ad for Telewri­
ter. I was most interested to read 
John Scriven 's article " A look at 
the se,rious side of the Dragon". 

The feature of missing out odd 
letters, caused apparent.ly in all 
word processing packages by the 
Dragon's way of scanning its 
keyboard. clid originally slow 
down typing considerably, but in 
fairness to Microdeal their latest 
modification to the Telewriter 
program, ,only just issued1, has 
improved things spectacularly 
and it is now possible to type 
quite fast. 

One of many excellent features 
of Telewliter is the ease with 
Which it enables one to access 
characters available on one 's 
printa-r but not on the Dragon·s 
keyboard - particularly useful ii , 
like me, yo·u have to type a lot of 
stuff in foreign languages with 
accents and cedillas. 

RHadekel. 
London SW6. 

HI-res 

input 

IF YOU want to .input information 
while using the high r·esolution 
screens, then try the following: 
100 A$ "" " " 
110 POKE 135,0 
120 A - PEEK (135):1F A "" 0 

THEN 120 
130 IF A - 13 THEN 150 
t40 AS "' AS + RIGHT$ 

((CHR$(A}),1) : GOTO 100 
150 	Now proceed with the 

program using the input 
information held in AS 

If a variable is required then 
make·150 A == VAL{A$) . 

MFecher, 
Maidenhead. 

Adding to 

Connect 4 


ONE OF the best games yout have 
published in your magazine was 
Connect 4 in tile October issue. 

I play it al.I the time, but founcl 
that the coding to ,ensure that 
them are no obvious moves for 
the computer to cover in avertical 
direction were missing . 

I remedied this by addi ng the 
fo llowirng tines: 
1141 A= F8 
n42 A== A+ 1 :IF A > 6 THEN 

1144 
1143 IF GO(l,A) = 1 THENi 

SV=SV+ 1; GOTO 1142 

Software Top 10 

1 (2) Mined OUt...................... .............. ...... ... Ouicksilva 

2 (7) Pettigrew's Diary .. ........... , .......................... Shards 

3 (- ) Night Flight.. .......................... .......... .. Salamander 

4 (5) Ring of Darkness ........ ... ....... ..... .......... Wintersott 

5 (9) Dragonfly Two ...... ........ ....... Hewson Consultants 

6 (-) Grldrunner ............. .. .. ..... ..... ...... ......... Salamander 

7 {6) Champion ....... .............. .. ....................... .. Peaksoft 

8 (-) ·uonheart ....... ....... .. ........... .......... .............. Peaksoft 

9 (1) Frogger .... ................... .. ........... ............ .. Microdeal 


110 (-} Morocco Grand Prix.............................. . Microdeal 

Chart compiled by Boots 


11 44 A=f8 
11 45 A= A- 1 : IF A < 1 THEN. 

1147 
1146 IF GO (l. A)'9'1 THEN 

SV == SV+1 : GOTO 1145 
11 47 IF SV > 2 THEN 

T(l)=T(l}+W5 
1148 IF SV > 3 THEN 

T(l)=T{l)+ W6 
This has greatly improved the 

program and makes the computer 
much harder to beat. 

R Davenport, 
Cardiff. 

Just no1t 
cricket 
I HAVE just purchased a Dragon 
32, and with it Dragon Chess 
from Oasis SoftWare - and I 
might add I am very pleased with 
both. Hut (anc! there is always a 
but isn't there?) A caMot b,eat the 
computer. 

Although at the moment ~ do 
not know much aibout programs l 
·do know how to play chess . But 
when I gel the computer on the 
run it calls a draw and stops the 
game - wh ich just isn 't cricket (I 
mean chess) is it? I like to finish 
my game even i~ los·ing. 

The reason I have written to 
yo1:1 is to ask if you or any readers 
ca11 come up-with something to 
override th.is decision. 

Maurice Brown, 
Prescot, 

Merseyside. 
SOUNDS like a professional foul 
lo us. Either yo111 iDraao111 Is tfie 
first wllh artificial intelligence 
- or there's a lault in ltle 
software. Try wriling 10 Oasts 
Software, Lower North St, Ched­
dar, Somerset. they should be 
able to help. 

Atari 
Interface 
IN RESPONSE to your answer to 
Stephen Wood ini your December 
issue, there's no need to send off 
to the us for an interface connect· 
ing two Atari-type joysticks to the 
Dragon . 

Cotswold Computers can supp­
ly such an interface at £14.95. 
We also sup,ply Wico 's Famous 
Red Ball j.oystick at £24 .95 and 
Trackball at £35 .95 (Trackball 
do·es not need an adaptor). 

David Thomlinson, 
Cotswold Comp(Jters, 

6 Middle Row, 
Chipping Norton, 

Oxfordshire. 

, 
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The first basic compiler for 

the DRAGON 32 


Sprint compiles a subset of 
standard Dragon Bas ic 
which covers arrays , 
stfiings. four next loops, in 
fact virtually everything ex­
cept floaling point, arilhme· 
Ile arid associaled ,com­
mands. AU arithmetic is in­
teg er and the Dragon 
sound and graphic com ­
mands are fully supported. 

------------,

OASIS SOFTWARE Alexandra Parade I 
Weston-super-Mare Avon 8$23 10T I 
Please send me I 
SPRINT Basic Compiler £ 14.95 0 I 
Name .. .. .. . .... .. . .. ... . .. . - · -· ·-·-· ... . .. .. . I 

Address 	 I 

I 
I 

ACCESS Ofders I 
taken by phone 
2'4 hOurs a day - 0934 419921 I 

I 

SPRINT BASIC COMPILER 
by Dr. David Gray 
FOR THE DRAGON 32 

The Technique used is based on the approach, used in 
U.C.S_D. Pascal where the Basic program is l irst reduced to 
intermediate code and this is then exectitec:J using a run time 
package which is saved with the rest of tile compiled 
program. 

*Programs will run 5-10 times faster. 

*Almost the entire Basic is supported, with the exception of 
floating point commands. 

* Code produced will run independently of the compiler (for 
potential au1!horsl) 

• Programs are compiled from tape under remote control so 
that much larger programs can be complied. 

* Sprint is designed for ease of use and a comprehensive 
manual is included. 

1r 	Frne demonstration pmgram with each program bought to 
illu!;trate the full power of the Compiler. 

*All Oasis products are covered by a lifetime Guarantee. 

.. COMING SOON .. _._. _ 
DRAGON PASCAL £:14.95 

Dragon Pascal Is an extended Integer subsel 
of the structured programmed lanQU!l!Je 
Pascal. A few ol il 's ma111y features include:­

* A complete set of structured progl'lllllmlng 
constructs 

IF. . THEN..ELSE WHILE..DO CASE. _QF 

1t COMPILJER, EDliOO and SOLJACE 

simultaneously resident tor a rapid 

devl!'lopment cycle andi tolal ease of use. 


*Very rapid compllaliOn . . Soun:e can ac1ually 
be compiled more rapidly lhan it can be 
li!ited! 

• Fully recursive. 

* Supplied c;amplete with sample programs 
induding routines which demonstrale 
lechnlques lor simulating floating pc:Mnt 

11. 	 1unctlons such as SINE and COSINE_ 



~ 
DRAGON 32 SOFTWARE ... ~ 

·DRAGON CHESS £9.95 


.. ~ ;;t 

*Six leve11s of play. 

* All legal chess moves including 
en-passant, castelling and pawn 
to queen promotion. 

* List of previous moves stored 
which can be displayed or 
printed. 

*Loading and saving of games 
positions from tape. 

*High resolution graphics which 
can be flipped round to make 
black or white play from either 
end. 

* Simultaneous text and graphics. 

* Slides can be exchanged at any 
stage. 

*Best move hint. 

* Set up from any position. 

*Opening move ilibrary.

* Moves may be taken back and 
play resumed from any point 

* Change level of play at any point 
in the game. 

* Will adjudicate games between 
humans. 

*Very hfgh standard of play. 

* Professional packaging and life­
time guarantee. 

Dra.gonchess is without doubt the best value 
chess on the market today..••.MICRODEAL 

BACKGAMMON OTHELLO INVADER CUBE DOMINOES 
£5.95 £5.95 £5.95 £5.95 

The well known game of At last. Othello or Reversl as It's A.• -11 as being one ot ·the bet.t Two gem•• in one with full 
backgammon complete with lull sometimn known running on gamH of sklll wntten for the inslnletlont. Hours of tru•t111ting 
lnstructiOna and cornputat your D111got1 32. 2 levels of play, Dragon 32 it also has some Of ·, fun this progr1111 hH 6 lnela of 
demonltration tor beginners. tult ln•tructions and computat the beet pure maehine code · play and on the hlgt!et liivel• 

demonatnition for beglnMrt. graphics we have evel' SHn. adapts It'• pl•y to It's asseaament of your ability. 

Mind Games Compendium - ­ ·.------------­11 OASIS SOFTWARE 
ALEXANDRA PARADEAll f ivegames for just £19.95 

ALL OASIS PRICES INCLUDE 
VAT AN>P&PAND EVERY 
OASIS PRODUCT IS PROlffl.Y 
DESPATCHED AND INCt.UDES A 
LIFETIME GUARANTEE. 

If your focal dealer does not 
stock these products tnen let 
us know his address and we 
wm contact him. 

ACCESS ORDERS IC 
TAKEN BY PHONE I ' 

I 
" 

24 HOURS A DAY . . 0934 419921 

OASIS SOFTWARE­

WESTON-SUPER·MARE 
AVON BS23 1QT 
TEL 0934 419921 

Please send me 
DRAGON CHESS £9.950 
BACKGAMMON £5.950 
OTHELLO £5.950 
DOMINOES £5.95 0 
INVADER CUBE £5.950 
MIND GAMES 
COMPENDIUM £19.950 

I enclose cheque/PO for £ 
NAME .... ......... ... ..... .. .... ...... .. .. . 

ADORE.SS .. ....... ....................... .
The Company that specialise in computer 
utilities. 

http:ADORE.SS


Salamander's Peter Ohlson - having fun in Cricklewood 

Shards 

addltlon1s 


NEW games continue to 
emerge from Shards following 
its success with Pettigrew's 
Diary and Empire. 

The company launched two 
'9ames at the e11d of last year. 
Hooked and Monster Maths. 

At £6.95 Monster Maths 
joins Shards' growing list of 
educational titles. It is a menu­
driven mathematical cassette 
for 8· 14·year-o~ds. 

Hooked, on the other hand, 
is a fishing game presented in 
hi-res graphics which involves 
catching and landing as many 
fish as you can. 

Cotswold 

comms 


COTSWOLD Computers can 
now supply software linking 
modems to established 
databases and easing interlace 
communications with the out­
side wor1ld. 

Cotswold already markets 
an RS232 interface at £49.50. 
Adding the software, written in 
machine oode, will allow Basic 
commandls to go straight out 
through the interlace. 

The package, including 
documentat ion and tape , 
costs £10.00, and was de· 
veloped by software engineer 
Tony Richards of Richards 
Systems. 

Tony is also interested in 
writ i,ng modem software, 
enabling links to be estab· 
lished to databases else­
where. One example quoted is 
of linking to the Eurolex legal 
database. 

Tony can be contacted by 
writing to Cotswold Compu­
ters, 6 Middle Row, Chipping 
Norton, Oxfordshire. 

, 
rurs o1- CblJfls.-r. 1~- Ol'/E. 
OF- 1'Ju "f:1?A WJ3ACl;'t" o F'­
IN'PtJ Tlfl<f I'. A !DD/( Ae'o<:if!IVl 
l ;./fc A bfk {(Wfft;f't;,~ .1 ~ 

Adventure tun plus

turtles on the way 


MORE adventures are on their 
way from Salamander ­
along with a Turtle graphics 
package. 

Turtle Graphics oosts £9.95 
and will be released at the e111d 
of January. It has a compre­
hensive range of Turtle~type 
commands and a " huge 
manual". 

You can design patterns, 
manipulate images, repeat 
shapes and achieve perspec­
tive effects by using string 
handling. The packag·e is 
compatible with the Tandy 
four-colour printer/plotter. 

The two new adventures, 
due at the same time, are 
Wings ol War and The Crickle" 
wood Incident. Each costs 
£7.95. 

Wings of War is similar in 
' style to the Dan Diiamond trilo­

gy . The story-line here is that 
you 're parachuted into France 
and have to find your way 
through the rooms in a 
chateau. 

Cricklewood Incident takes 
a more humorous approach 
to adventuring. You have a 
choice of six roles to adopt, 
rangi ng from Absolute Wally 
to John Travolta, in your 

Microdeal racks them up 

MICRODEAL went into the 
New Year with more than 50 
software titles under its belt , 
and a range of new releases 
are being planned for this Eas­
ler. 

The mO$t recent games 
from the company are al l 
aimed at arcade fans - with 
the exception of two simula· 
tions, Pinball and Eight Ball (a 
11ersion of Pool). 

The arcade trtles include 
Space Raiders, which is "a 
much, much better version of 
Space Invaders", and two 
games from US author Ken 
Kalish, whose past successes 
include Cuthbert in the Jungre 
and Phantom's Revenge. 

New from him are the 30 
game Danger Ranger, and 
Devil Assault which has three 
different screens and five 
levels of play. 

Microdeal 's list of UK-

search for the grail. 
The game is based loosely 

on the Monty Python Holy 
Grail film, and has a similar 
sense of humour. Your oppo­
nents inclUJde Hell's Grannies 
and a hail of Foster's lager 
cans. 

Peter Ohlson, Salaman­
der's projects director, said 
that the humour made the 
game particularly attractive. 

w1rltten programs is also in· 
creasing. Dave Thatcher, who 
wrote Cuthbert goes Walk­
about. has contributed Dragon 
Hawk: Rick Redmen has writ­
ten a reall-time version of Star 
Trek cal led Space fighter; 
and Skramble, with five dif­
ferent screens, comes from 
Steve Back, who wrote two 
earlier Cuthbert titles. 

Each game costs £8.00. 
The price goes up to £19.95 
for the more serious programs 
such as recent re leases 
Rainbow Writer, Teleforth 
(which includes a tutorial and 
a Forth screen editor) and 
Fi lmastr (a strangely spelled 
tit le with a familiar application 
- databases). 

Rainbow Writer is similar in 
concept to the word proces­
sing pack.age Telewriter. It 
offers lower case , but this time 
for normal Basic. It also en­

"There's not many adventures 
around which are actually 
amusing while you're playrng 
them," he explained. 

Part of Peter's work in­
volves assessing programs 1 
sent in by Dragon1 users. 
"Some are worth developing," 
he says, "but it would make 
my life a lot easier if I was sent 
a few clues and maps as 
well." 

ables you to define your own 
alphabet for such things as 
foreign languages. 

Microdeal's John Symes 
added that "a lot of other 
programs ar·e on their way for 
the Dragon - probably to­
wards Easter". 

The companiy will have lar­
ger s1ands at this year's PCW 
and Earls Court shows enabl· 
ing users. to try out more 
games - "possibry 30 moni­
tors at each". 

Being worked on at the mo­
ment is a disk adventure with I 
graphics, while a Cuthbert fol· 
low-up, Cuthbert in tlhe Mines, 
is planned for Febmary. 

Microdeal is also starting a 
Cuthbert Club. Membership is 
free (entry forms are included 
with each game cassette) and 
entit1les .you to a quarterly 
newsletter leatu ring h1igh 
scores, programm ing tips. etc. 
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£25 A QUALITY LIGHTPEN 

inclusive 

For the DRAGON 32* . 
[>rn wint: : Optimum program performance is achie,·ed 
PMODEI Hild PMODE4 b}' use of the superb reatures only 
Frc1.:h.ind. available from the Datapen Lightpen. 
hid1.k1~ 2rh l, 
line. ci rt·k. 
puint. crnsc. 

'"': 
X·Y po.ition . 
target menu. 
t1:x1 m en u ;mu 
hlmiry shapes. 

S PERIOR 
PROGRAMS 
e Tape storage of your wurk 
e Good documentation 
e User routines pro\'·ided on 

tape and on printout 
e Handbook and three programs on tape 
' Abo <ll'ailable or BBC R. VicW and C'BM 64: 
plo:a~c :rnte your micro when orderi ng. 

Send l·hcque o r PO for (25 to: 

Dept DU2 

Datapen Microtechnology Limited 
Kingsclere Road, Overton 
Hants. RG25 3JB 
Or .end SAE for details . Now available from gooJ computer shops. 

SUPERIOR PERFORMANCE 
e Insensi tive to ambient ligh ting 
e Responds to different colours 
e Program .iccessible LED lam p rem.lout 
• Switch for program co ntrol 

-

... MST ... MST ... MST ... 
DRAGON DISKETTE AND CASSETTE BUSINESS SOFTWARE FOR DRAGON 32164 


DISKETTE PROGRAMS FROM £24.95 INC. VAT- CASSETTE PROGRAMS £19.95 INC. VAT 

MST OATAllASE 

Computorised care! r11de• filing system. Chooso your own ca•d headings - nine in all. Add 

car·dS and delete cards. Son them. search lliem. amend them, print tl\em. view them . Total 

rields. Fle••bility al l he 1ouch of a button. 

"9S·T INYOICES·& STATEMENTS· 

SOiling 1s beliE!Vlllg. The power of this progra1>1 is loo great 10 be desetibed on detail here . II 


1

S!ores up 10 50 cuslome adC11esses. It prints superb ln.Oico and StatE!lflent pages. A 
separa1e C REATOR program atlOws user de1e1 to be adde d.- and AM ENDED. Variable 
VAT rate c.alculanons Discount calwlauons . Ca1riage cos1s are auiomatically 1noorporated 
to produce an accurate AMOUNT DUE. A.JI this PLUS use<-detined Footer messages Even 
PoQr <iuality p rintet paper produc s superb invoices Mel stateme 1s. 

M$T MAIL.ERIAOORESS BOOK 
This highly-accl8tf1lea Cledica1ed da1aba.se p11n1s selOCti!d ranges of a<IQress M d other 
labelS by SE AACMKEY <>r RECORD RANGE. Sele<:I addre!i$e$ by streit1. by 1own, by 
<e91on. Screen and printer op1o0ns. Browse. RecOl'd$ et~. A superb linle prog1am. 1,000 
records in ell on 11ve files 

MSTCALC 

The MST·Cale Spreadshee! Is r:lesig.,od 10 replace pen, paper and basic .calcula1or willi a 

standa;d Dragon tape recorde•. TV set and printer. each program COIDl!S 1¥ith a 20-page 

boo~ l de>;cr11;>1n9 MST·Cale and it• opera~li;>n , 

The Spreedsheot enab!es work 10 be carried oui on 2 i rovr.i an.a W columns. 

Numbers rela1ing 10. headlnQS can be orientated h~i~onialy or verl icelly. TMy can be 


added, myll•Phed, subUecteel, divided,· fmmanod etc. across <ows and down columns.. 

Ten revels 01 bracket pairs can be lllSed to es.tabllsh OJ)erator precedence ill .equations. 

Rows, pan-rows, colurrms, part-.columns can be s.,m,,..,d or averaged. Equattons placed in 

on.. location can be repeated (repl!Ga1ed) across rows end oow.; columns lo save 1yping·i" 

lime. Recalculation procedures el10w powarfu1 WHAT-IF? projecllQns to be earned ou1 ai 

the touch of a bo.Jl'ton. Business r:lata so obl a1ned can be stored on tape or di~k . 


MST STOCK COHTROL. 

Compu1erised stock contrOI. AJpM numerr retetences. S1oc1< dewip4ioo, user·del10ed 

stock units, cost'sell pnces. r!Hlrder leve~. supplier details. 

1.000 stod< Items ori tive- Files on a Single-sided olsk. Produce$ $IOCk evalua1ion over 
use<·selecled t angs ot,stoCIC. mOCll lists. re-mdeI teports, screen1pr,nter options. 


MST BVS!NHS ACCOUNTS 

Anoltler gem of a program. Whal won't it do? is a more suitabla question lhan wtiat will it do. 

A uniQue """"' acll\1~ eMbles all dale entry problems wi1ti a 3:2-character .sc:reen to be. 

overcome. TransactiO,.. List., DebtQ<lcre<litor Li sts. Search/Amend selecled customer 

reoorels, 8an Summary, Year·IO·dat9. Manual Brm9 Forward options make 1his a superb 

program. CreditlCash sales and purchases are aP neatly 1;nked w ith IBank Acco. mt option tr;> 

a:tlow an up·lo·date statement o your ftnanc.al status. 


MIST HOME ACCOUNTS 
A lovely p1og am. Keep track of your hOusehol~ budget. Menu oplions inctude Estimated 
and Aclual budge!s. up-to-the-mmu10 bani< statement5, current balance ale. Graphical 
reontsenlatio"' ol pas1 anel ,present monltls, printoll1s or surplus and dejiclt, and much 
more . 

. DOWN TO EARTH DISK SOFTWARE FOR SMALL BUSINESSES READY NOW 


. . USE STANDARD DRAGONS . WITH CUMANA OR DRAGON DRIVES NO MODS NEEDED .. 


MST STOCK (PA) STANDARD t59.95 INC. VAT 
A°' slock details are held on one-sided loppy diskette lo produce screen d isplays. and 
priri1ed reporls on stock st<111US. S10ci< movement. stock shrin age, osad s1ock. stock sales, 
~tock purchase. 1e-ora·er costs. and mud> more. Reccirels may be referenceo by number or 
Parl·descnption, aDd analysis code g•ves additional lle~ill<l ity . 1,000 stock ~ems per disk. 

TICK THE APPROPRIATE BOX . PRIC~S INCLUDE VAT ANO POSTAGE. 

TAPU t1U5 Inc.. tac~ 
CO OISICS £24.95 inf. eaell 0 8111tn11s Accouml$ 
::J Miiier ::J .,Sf.CALC 
::J lniOIH S;•Stat1me~1s D Kame Acc-auRtS 
:J Sta•~ Co~trol o 0111a11e 

C~1qun etc. should be m101 p1Jabl1 to MST CONSULTANTS 

MST-EXEC (PA) STANDARD C59.95 INC. VAT 
Su~r ,1nvai!Ces.•S1atemen1s lor'fl\aner w.t.h integral Mailer. A worl<ing package. U!!e ii to 
genetate seleciive Maitshols, Q11$tome1 analyks, save 1yping lime for in11oiees and 
statemen1$. Spool Oocuments 10 Clisk, encl Cl~pooJ 10 pri ter. 200 aeklril5se-s can be saved 

tlame:.. .... ... ... .. ... ... .... ... .. .. .. .............. ........ ..... .... .. ..... ....... ..... ... .. .............. ........... .. ..... ........ ..... ....... .. ...... ..... ... ... .... .......... .. .... ..... .. .... 

A,_r11$S: ..•.. ... •• ..... , ,, .. ............. ... .. ....... .. .... .. .. ...... ...... .. ... .. ...... ........ . .. ... .. ......... , .... ,.. ...., ...... ... . .... ... .. ....... ........... ... .... .. ..... ..... ..... . ... . .. . 


C1111 Numh•r. ,.. ... ....... .. ... .. , ... ..... .. .. .. .. , .. .. .... ....... .. , , ............ ... ... , , ....... S1t••11tre: ... .. ... .. .... ... .... , ... .. ........... ...... ... ..... ............... .... .. ,.. ..... .. . 

.,ST CcJ•HhHIJ, Newto• Road. Bo"y Tl'lttf. Denn T013 988. Teltp~ana (11625 ~ 832&17 

PRStrlH 

D Sloc:k Co~lrOI - STAN DARO £$9.95 Inc. 

Cl 1lllSHXEC - STANOMD t~U15 l~c. 
 jMST] 

CONSUUANTS 

Cost effective 
business software 

·for home computers 
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WINDRUSH MICRO SYSTEM
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MACEtri Graham Trott 
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ASSEMBLER 

£ 29.95 MONITOR 

DRAGON 32 CARTRIDGE 
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BUG ZAPPER 
MULTI - PROGRAMMER 

£79.95 
DRAGON 32 CARTRIDGE 

·-~Of(~SIONAL cu.• J H EPPO• PR OG ~A~N(R OR· Th~E DR•GO N-31 
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,0-BUG by Stewart Bush 

TRACER 
MONITOR 

DISASSEMBLER 
£29.95 
DRAGON 32 CARTRIDGE 
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PRICES INCLUDE 
POSTAGE & VAT. 
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WORSTEAD LABORATORIES, 
NORTH WAL SHAM, NORFOLK, 
ENGLAND. NR28 9SA. 
TEL: (0692) 405600 
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Welcome 

to Dragon 


World 

THE Stop Press newsletter 
from Dragon Data has grown 
in size and changed i1s name 
to Dragon World. 

The first issue came out in 
December, taking over. from 
issue 5 of the newsletter. Sub­
sequent issues will be pub­

, lished once every two months. 
There's 16 pages in Decem­

ber's Dragon World, and Ora­

gon Data expects the Febru­
ary issue to be bigger. 

The magazine is mailed out 
free to users who have re· 
turned tl'leir warranty cards. 

The address for contacting 
the new magazine is Dragon 
World, Dragon Data, Kenfig 
Industrial Estate, Margam. 
Port Talbot; West Glamorgan. 

The contents of the first 
issue are similar to Stop 
Press 's - with a machine 
code corner. young user 
pages, readers' letters and a 
selection of programs. 

Additional features are a 
technical advice column and 
user club news. 

ITL ponders 3 inch 

Dragon disk drives 


ITL HOPES to produce an 
interface for its Byte Drive 500 
three inch disk drive which will 
make 1it compatible withi the 
Dragon, despite problems with 
one of the Dragon's interface 
chips which may necessitate a 
r1etro-fit. 

The 3 inch disk format is 
said to offer more ·'bytes per 
pound" than the more com· 
man 51/4 inch type, and may 
wel l become the small busi· 
ness market leader when a full 
range of applications software 
is available. 

ITL's Tom Boy le com · 
mented that the potential of 
the Dragon was such that it 
would be unfortunate if the 
technical problems involved 
could not be overcome. 

Then the Byte Drive 500 
could compete with the two 
Dragon disk drives already 
available, from Dragon IDala 
and Cumana. Tom expected 
to see three inch drives with 
one megabyte capacity being 
available. 

Work on the cable interface 
for the Dragon, which. should 
cost around £100 with the disk 
drive and manual, should be­
gin a.nee ITL has finished de­
veloping Sinclair Spectrum 
and Commodore 64 versions. 

A full range of software, 
inc luding assemb le r /d is­
assemblers, text edi tors . 
spreadsheets and databases, 
is now in preparation. ITL also 
hopes to make several popu­
1ar games .available on thr·ee 
inch disk. 

Pick a printer 

from Tandy 


Tandy 's CGP·220- seven colours for £149 

MORE THAN 10 Dragon­
oompatible printers are now 
available from Tandy - rang­
ing in price from under £100 to 
over £1 ,000. 

The TP-10 Thermal Printer 
is the cheapest, at £79.95. It 
prints at 30 characters a 
second on 41/sinch wide ther· 
mal paper which costs £2.99 a 
roll . This is the only printer in 
the range requiring special 
paper. 

The CGP-115 four-colour 
printer plotter at £149 is 
already wen-known. More re· 
cent is the CGP-220 which 
adds another three colours 
(yellow, violet and magenta) 
and increases the print speed 
to 40 characters a second in 
text mode. 

These printers are said to 
be ideal for line listings. Worth 
considering for low end letter 

quality printing is the DMP­
11 o at £299. This is a 9 inch 
dot matrix printer with word 
and data processing modes. 

Print speed is 50 characters 
a second - or 25 for word 
processing. For better quality . 
look at the £599 DWP-210 
which prints at 18 characters a 
second. 

Higher up the range is the 
£699 DMP-420 which Tandy 
describes as " excellent for tlhe 
small business user with big 
throughput". The company ex­
pects the market for such prin­
tars to rise as the OS-9 oper­
ating system takes off. 

Fanfold paper up to 15 in- · 
ches wide can be used with 
this dot matrix model which 
prints at 140 characters a 
second. 

Top of the range is a daisy-
wheel model at £1 ,399. 

First games tor the 64 

PHOENIX Software is one of 
the firs! companies to take 
advantage of the Dragon 64, 
offering a package aimed at 
adventurers and arcade fans 
alike. 

The Emperor Must Die is a 
twi,n-casselle package re­
leased this month at f9 .99 ­
one cassette features an 
adventure and the other 
arcade action. 

The story line is that the 
· emperor of the galaxy is cor­

rupt and you are chosen to 
assassinate him, assuming 
that you can pass the tests set 
along the way. 

These tests present them· 
selves in the form of three 

Phoenix's Gerr; Rose 

" trips" to the action cassette 
(using 22Y2K of memory) and 
two lo the adventure plus one 
brief visit (usfng 48K). 

The Emperor Must Die is 
Phoenix's first offering for the 
64. Previous software from the 
company, set up last year by 
Gerry Rose, also featured the 
twin-casse·tte concept , but 
was for the 32 only. 

You begin wi th the action 
cassette, a space game where 
you have to reach a randomly 
arranged sequence of control 
towers on different planets. 

Reaching a third tower 
gives you the running code for 
the first adventure, set on an 
unknown planet where you 
have to survive against the 
native inhabitants, wild ani­
mals and an unfriendly terrain. 

Surviving gives you the 

locations of the first five con­
trol towers on the action tape 
and the correct order for 
reaching them. 

Doing this successfull y 
gives you the running code for 
the second side of lhe adven­
ture - in which you recruit 
personnel and buy equipment 
to bu ild a rocket capable of 
defeating the emperor. 

Success here takes yo u 
back to the second five control 
towers on the action tape, 
collecting elves along the way 
for the third mini-adventure. 
The coup d'et~t should then 
follow on the eleventh planet 
wit h yo ur assass ina tion 
attempt proving successful. 
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Just the thing for 

these long winter 


nights 
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7 10 

0 0 YOU remember those heady days 
when you first got your Dragon? How it 
was going to amuse , enthuse and educate 
your family. How your finances and home 
management problems would be a thing of 
the past and children's learn ing be 
smoothed. 

Well, think on . Just how many distres­
sed maidens have you rescued, frogs 
have you squashed and Klingons zapped? 
Compare this to the educational use your 
computer has had. Up to now you 've had 
the e)<euse of tack of appropriate software. 
Is that true now? Every advert seems to 
slip in an educational tag so let's see if the 
excuse s!ill holds up. 

Spelling 
Talking Speller, for example, is an ideal 

program to encourage children to learn 
those school spelling lists. You know, the 
ones they produce from their pockets for 
the first time over breakJast on the day of 
the test itself. Schools all seem to set 
these tasks but seldom advise on how best 
they should be learnt. Help in the shape of 
this £9.95 Eurosofl tape is at hand. 

The user creates a data file, with careful 
' input controls to ensure a good chance 
that words on the file are in fact spelled 
correctly and then helps the chi ld make a 
vouce-track on tape for each of the words, 

Children can then test themselves using 
these audio cues in their own accent, at 
their own speed either immediately or at 
some time later by reloading this data. The 
strength of !his program is also shown in 
error handling. It tells the user if his 

Mike Ha·rrison picks the educational dunces.and:winners 

response is too short or contains too many 
letters and stiows chi ldren lhe letters 
they've got in the right places so they can 
immediately make some attempt at correc­
tion. 

The novelty value of the tape as it 
stands is a strong incentive to learning. 
The added graphics drawing capabi lity in 
the version now on offer makes this a good 
educational program. It is not of course 

· limited to learning spelling lists. I used it as 
·a French/English vocabulary primer and it 
could be used in any circumstances calling 
for the Dragon·s special abili ty to transmil 
sounds from tape lo TV. 

The Dragon 32 missed out on the 
Department of Industry micros in schools 
scheme, pos.sibly becaus·e its text is only in 
capitals. Children's reading is always ·in 
lower case and although it is possible to 
draw these in high resolution many educa­
tional programme·rs have missed this 
point, even when producing material for 
intants. It is ironic therefore that Galactic 
Hangman which is played entirely in hi-res 
stilt uses capitals drawn on the screen. 
This cassette is also from Eurosoft and 
costs £7.95. 

The unfortunate prisoner is saved from 
hanging if you can guess the word. In fact 
a spaceship destroys the whole jail in this 
event but what happens to the other 
inmates we never do find out. Quite good 
fun a.nd in Basic so the data can be 
accessed, but it is scarcely educational. It 
doesn't teach anyone anything. It doesn't 
reinforce spelling or even teach tactics or 
strategy because the 'anguage is so full of 

exceptions lo contradictory ru es. It has no 
role in deve11oping language skills, as 
words need to be taught in the context of 
their meaning. 

Silly Syntax. the lhird in the Eurosoft 
series, does do just that job. In Silly Syntax 
the importance of words is highlighted by 
the creation of funny stories much on the 
,;nes of Consequences, tihe party game. ' 
There are a number of basic storylines 
with players being asked to provide a 
plural, or adjective or nonsense word 
which is then injected into an appropriate 
part of the story lo sometimes hilarious 
effect. 

Many primary school chi ldren may have 
come across procedure exercises in 
school where every s·eventh word or so in 
a story is blanked out and from the context 
he has to supply an appropriate word. 
"Both Sally and John like .... .... ... . choco­
late", might encourage replies lik·e milk, 
hot, Swiss or eating. The basic story can 
be shown with the " gaps" to be fllled jn 

Silly Syntax and there is a creative mode 
where children can enler their own work 
which has been stimulated by the game. 
All options can be output to a printer. Silly 
Syntax is 1:9.95 and 60 further stories 
ranging from Fairy-tales to X-rated (for 
adults only) are avairable. 

Skills 
Eurosoft's range·of educational products 

also include Arps at £14.95 and Melody 
Express at £7.95. Alps is a Cesil compat­
ible interpreter ·whi·ch allows easy entry 
into assembly language programming .... 
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SCRIBE FOR THE DRAGON 32 
• FULL UPPER ond LOWEil CASE d irect ttom the keyboard . 
• ,t,n enlar~d 42 • 24 ~·e~m .;nsplay which goves 

a .superri llEAOABlE texl. 
• Full text d lspl~ov on 111.res screen . 
• Automanc underline and reverse image . 
• Up to 255 uter·deflned graphics. 
• Precision cho•ocler pos~r l on command giving 

t uperlsubscrlpts. 
• Block on wnne te>rt display opllon, 
• A new Print @ command e>rtenditlQ to 1008 thus 

olmosl doubling screen orea. 

MICReSVSTEMS 

ENCODER 09 FOR THE DRAOON 32 
ENCOOEI? 09 - Isc lull symbolic a,....mbler uslr>g 
standard mnemonics and pseudo OP.c0de$. Source 
code can be lncorpo<ate<:l lnro "BASIC programs 
The monitor section conic Ins comm'onds 10 a llow 
memory d iSC>ICly, modl11callon a rid execunon. 
Memory b lock move. breakpol nt handllnQ. lull 
d iSOSlem'bly and a tuUedilor o re only a tew of its 
monv lecitures. The m<>st po-r1u11 ossemb ler.1-
d lsassemble••edilor ovollab le for lhe DRAGON 32. 
Ava ilable as e ither o tl Integral DEUA 11Jmen1 or Ir> 
cartridge. 
Carlridge i.2995. Disk - see above. 

PREMIER MICROSYSTEMS 
208 CrO\fdon Rooel. Anerle'!"._LO<ldO<i SE20 7YX 
Telephone Ot~ 7•3~ or m 1706 
Oeoler and S>< POr1 orders weleomecl. 

HIPllNT FOR THE DRAGON 32 
HIPRINT - •Creen t;11,1mper. 

- will dump the e ntire c ontenh ot vour DRAGON 32 
hlQh·res screen too high resalutl on prinler . Can be 
used lor des ign, display etc . Avail<ltlle at 
p•e•et11 for EPSON prlnlers only. Other modules to 
!allow shortly. \ 
Tope t7.95. D<ElTA d isk £9.% . 

POSTAGE ond PACKING 
!opes 1-2 95p. 3 .. £1.Z5. 
Cartr idge~ £2.50 
Orlves or Dtslc poekage1 £A.SO 
ML ~ICES INCLUDE VAT. 
Send SAE tor lull colQlogue. 
ALLOW 28 DAYS FOR DELIVERY. 

l:!Z+·Ui' 1.1. 11 
.. .Vf.~ •. 

• DRAGON Fig FORTH ON DISK FOR DELTA e Executes up to 10 times laster thon BASIC • Language extendoble by 
user defined words • Words oan even be defined using the FORTH oss.emb1ler for mo1dmum speed • BASIC and 
DELTA comrnonds still available lrom FORTH • Source code stored and con be complied lrom d isk • FORTH can 
be saved to d isk, including any new definitions ONlY £29.95 mcludlng MANUAL + Fig FOl?TH g lossary + Mooe1. inc . VAT 
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~ for 'O' level computer science. Melody 
Express provides a simple introduction to 
keyboard skills as an introductory st.age to 
musical programming. 

Tiger Software Is another company 
which advertises ''Educational Software 
- designed by experienced teachers". 
The Tiger IQ Test is beautifully drawn on 
the hi-res screen and looks for all the world' 
l ike the e)(am paper it's meant to be. The 
test is timed and (a nice touch this) the 
clock only activated when the full page is 
complete and ready for your answer. 
There is a good variety of questions sucl'l 
as : 

WHAT IS THE NEXT NUMBER IN THE 
SERIES 
4 7 11 16 22 
WHICH WORD IS THE SUFFIX 

Pl s~ 
~L - (- - - ) 

as well as special questions giving an all 
round test of lhis sort of reasoning (for the 

. hardl·Of·thinking the answers are 29 and 
EAT). 

The £7 .95 tape contains two 40 question 
1ests. At the end of the test your supposed 
l•Q and an indication of your intellectual 
woii'!h are announced . If taken as a bit of 
fun, or even as a practice to give you an 
idea of what to expect in IQ tests (more 
commonly called verbal reasoning tests) , 
this program is fine but expensive. After all 
you can get paperbacks at £1 .50 wi th 
dozens of tests in. Where I take issue with 
Tiger is in its use of the "Educational '' flag 
of convenience - for this it certainly is noi_ 
An intelligence quotient is calculated with 
reference to a student's age. No request 
for age is made_ I refuse to believe that a 
10-year-old and 30-year·old getting the 
same score on this test have the same IQ_ 
Tiger's test says lhey do. In fact we are not 
totd if this test is for primary ch ildren, 15 
year olds or tired executives (all properly 
oonstructed tests should have a target age 
range). 

If you expect to get lbetter at these tests 
by cribbing from the answer page you can 

! 	 forget that too. For although you can 
compare your lisn of answers to those of 
Tiger's this is in isolation from the actual 
questions which you cannot recall except 
by taking the test again. Anyway without 
knowing the r·eason for tile " correct" 
answer no learning can take place at all. 

ChHd-proofing 
My final criticism of this tape applies to 

many others too, a.nd concerns chi ld­
proofing. This means helping the user to 
show his knowledge and not make mis.­
takes due to th·e computer's method of 
working. For example in lhe question 

WHAT IS THE NEXT LETTER 

A C E G 

a) H b) I C) J 


some children typed in the letter 'I' which is 
correct reasoning but not the answer 8 
which was acceptable . It is easy to restrict 

returns on a computer - so why not do it. 
Child-proofing was also lacking on the 

£7.95 Tiger Grand Prix. which is a racing 
game for one or two players. The players 
are assigned cars which go around a 
circuit by moves dependent on the throw of 
a dice and lhe answeling of a general 
knowledge question_ There are around 
500 different questions in 13 data files 
suitable for five different age ranges from 
seven to adult. Younger players gel ques­
tions including simple maths and spelling, 
and adults need to 1know obscure items 
from books of records. As in the IQ test no 
attempt is made to teach anything and 
although general knowledge quizzes may 
be fun, to sell them under the .guise of 
" education" is both misleading and poten­
tially harmful to this market 

Not much better is the £'.9.95 Eduquiz 1 
fmm Gem Software. This takes the lorm of 
the TV quiz Winner Takes All, so it does 
have the vaJue ol allowing players to back 
their judgement by the size of their bets. It 
is well child-proofed but with questions like 

· "Who was married to the Monarch whose 
reign began in 1422?" we have perhaps 
gone beyond the age where this is neces· 
s.ary. At a time when children are learning 
to break state security codes and pull 
down information from thousands of mi les 
away, it seems incredib le that these pro­
grams ask obscure and useless lacts 
about mountain ranges. long dead rulers 
and 100-year-old inventions. This progrnm 
even has a mistake. lslambad does not 
exisl (the town in Pakistan is Islamabad}. 
and San Cristobel is n·ot the capital of 
Cuba either. 

Gener.al knowledge 
Perhaps the computer, then , ls not the 

best way ol testing general knowledge as 
misunderstandings cannot be dealt with 
and multiple choice questions are open to 
guesswork. The type of skill that the 
Dragon 32 is ideal for, however. has been1 
exploitecl very nicely b·y Gravesend Home 
Computers, in its Teach Type. This E6.95 
program aims to have you touch typing in 
10 hours and shows tlhe correct finger for 
each letter as it is introduced_ Visual 
repr·esentation of accuracy and speed 
encourage you to look at the screen, not 
the keys as you type. Typing is such a 
useful skil l for teenagers to have in the 
fields of computers, joiurnalism, fU1rther 
education and clerical work that 
Gravesend deserves to succeed with this 
pr0gram. Those who are learning already 
may find the absence of home keys a little 
daunting but will be re lieved from 
ASOF ;LKJ boredom- The Dragon 
keyboard being one of its stronger features 
over its rivals, Teach Type ought to be a 
winner. 

Tick Tock is a courag1eous attempt by 
the same company to design a program 
suitable to help reinforce time-telling skills 
in young children. A friendly clock (looking 
not a little unlike Ivor the Engine's face) is 
drawn on the screen, and hours, half· 
hours and quarter·lloiurs are displlayed for 
children to read. The face rewards you 
with a wink and a smile when right. The 
display is colourful. cht.ml!<y and appealing 

Dragon Data 's Hide and Seek 

t.. .,.t r.., 
+· l 

5LJM 

·.~ 

P .RDEiRf 

Sums Up from Microdea/ 
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to ch ildren and lhe hickory dickory dock 
theme attractive. 

The program has however, a few flaws. 
The key to successful time-telling is to 
distinguish between the long and short 
hands and to r·ead the figures clearly. 
Making1the hands different colours is not 
good enough (some people use 
monochrome TVs) and real clocks have 
hands the same colour. The eyes and 
mouth on the clock face are confusing and 
distract attention from the real action. One 
eye makes 10 look like 18. When the child 
has made a mistake it is not corrected and 
once a key has been hit it cannot be 
backspaced. The method of answering 
r.equires quarter past two to be entered by 
2, colon, 1, 5 or it's wrong. 

It is quite possible, il lh·e real purpose ol 
the tape is to 1each time, for these difficul­
ties lo be overcome by re-programming, 
but essentially what is needed is an 
experimental phase lo precede these 
tests. Why not allow chi ldren to put in 
some times and then make the clock show 
them? Tests could then be based on what 
the child himself had keyed in previously. 
Lastly children uip to six or seven have not 
l'earnt 6.45 or 5.30 but shill talk albout 
quarter-to and half-past. If revamped this 
£5.95 program could possibly be the finest 
of the bunch ,_and would be in demand in 
infant classrooms as well as at horne. 

Drowning 
Baby Dragon (£6.95 from Gravesend) 

contains two programs for young children . 
Koko does no1hing1more than any Dragon 
user cou lld, generating random numbers to 
be multiplied, divided, added and sub­
tracted. All the action takes place on the 
text screen and no one has bothered lo 
ch ild-prool it. Leuers are bound to be 
entered by mistake by young children and 
ltie consequent REDO? wipes out part ol 
the print (a) graphics. The program has to 
be run again if this happens or ii1 break or 
~lear are touched. The object of the 
~xercise seems to be to drown poor Koko 
(not very sporting) but when this happens 
the water rises up against gravity to coyer 
him. This is, or course, graphically easier 
lhan having him fall in but difficult to 
explain to an enquiring six-year-old . 

Much better in presentation is the other 
program Teddy. A number of honey pots 
seek your help in bouncing past sleeping 
bears who in tllm hope to catch some, and 
suddenly sit up to do so. The hi-res 
graphics are very well drawn and lhe garne 
is lots of lun for little children who only 
lhave lo control the jumping b·y use of the 
space bar. I would say thal three and four 
year olds would learn quite a bit trying to 
decide when to jump and if a score of 
successful escapes were displayed it 
would be a learning situation. 

Uinfortunalely no scores are displayed 
for the program is yet another test. The 
children are supposed 10 count lhe honey 
ipots out and count them back in again 
(selection for BBC war correspondents?) . 
However they won·t be able to read the 
(capitals o~ly) questions nor to remember 
to k·eep adding on the pots to their running 

Ws thumbs down for Baby Dragon. 
Many people who have recently purch­

ased their Dragon from a large department 
store will be famil iar with Ampalsoft's 
Cheshire Cat Basic Tutorial. A package for 
younger children in the same series ~s 
Maths 1. It is a very versatile program. 
Options on difficulty level. display of play­
ers' scores, changing the 1running order of 
exercises and the rnumber of different 
qvestions per ex.erciise all exist each of 
the 1O different exercises is introduced by 
a nursery j ingle and difficult reading is 
avoided as the programmers assume that 
an adull is around to help out where 
necessary. 

Kangaroos 
The players' names (drawn on hi-res 

screen but unfortunately in capitals) act as 
a prompt for their answers. Only numerical 
answers are accepted and wrong answers 
are carerully shown to be so. The program 
is geared to leaming rather than just 
testing and is beautifully designed. Chil· 
dren are asked to count the balls kicked 
into a tube (of Fosters?) by a kangaroo, 
and asked to make numbers of boats float 
into harbour in response to numbers 
shown. Sorting. mapping, sets and simple 
addition are included in these exercises. · 
including a lovely o~e towards the end 
where children have to fo1d the tallest and · 
shortest in a line of flowers . 

The package comes with two complete 
tapes (both double recorded) in a large 
plastic folder with some documentation. 
llnlortunate!y. ror security reasons. the 
programs load additional data when run ­
ning so breaking the program means the 
tedious process of reloading. However. 
Maths 1 wi ll certainly give_young children a 
good start in practising simple numbers 
before they start school and despite its 
£19.95 price it is good value for money. 

Okler children need practice in tables 
and numbers too and Allyn Software has 
two £7.95 programs to provide it. Sums 1 
starts with a menu option for the four rules 
of number and a comprehensive set of 
instructions. The sums are presented in 
hi-res and there· is graphic representation 
of score and time left. The slowness of the 
Basic means thal keyboard responses 
against the clock become difficult. To enter 
44 the sequence 4, 4, < ENTER> is too 
fast and is registered as 4 < ENTER> and 
marked wrong. Once you slow down and 
get the hang of it you can overcome this. 

By the time Allyn Software produced 
Sums 2 it had ·1eamed the lesson of lower 
case and presents seven pages of instruc­
tions in a style most children will be able to 
read . This is ironic as the subject mauer ­
manipulation of fractions- is suitable only 
for children five years older than those ror 
whom Sums 1 might be useful. Wrong 
answers are erased and the method for 
gaining the right one shown. Perhaps 
future programmers would bear in mind 
that the computer lends itse'lf easily to 
showing addition and subtractions of frac­
tions in pictures (of cake for example), and 
incorporate this in their programs. 

However, it 'is a puzzle to me why 
total to satisly the examine1r_So 1·m afraid anyone wants child'ren to clog up 1111> 
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' ~ their minds wiith ways lor finding 7/e of 
2%, especially when we have machines 
as cheap as calc•ulators to do it for us. No 
one expects us to do without our lawn­

, mower? and learn to cut the grass by 
hand, or 10 learn how to r:ub two sticks 
together to roast the Sunday joint. I've 
been perlectly able to manipulate tractions 
for 25 years but still am wai~ing lor it to be 
put to some use. However, some schools 
do still require pupils to learn these things 
and if your son or daughter is having 
difficulty then maybe Sums 2 might be the 
answer. 

Circus 
Of course, there is much to learn about 

computers and the way they work apart 
from using them to r·einforce school work 
Circus Adventure (Dragon Data £7.95) 
sets out with the aim of doing just that job 
for pr1imary school age, incorporating a 
number of user inputs "to encourage 
lamiliarisation with the keyboard" and pre­
senting the child "with a series of choices 
to be made" . The child who is lost some­
where in the oircus has to try to find the 
popcorn stand. Drag1on Data adds that 
"the av.er.age playing time is between 10 to 
15 minutes" , ibut I couldn 't lind anyone to 
persevere that long with such a boring 
game. 

An adventure game, ol necessity, 
should allow the player to reason out some 
of line moves or at least get the " you're 
getting warmer" vibe·s. No such luc>k with 
Oircus Adventure. Educationally it is. a 
disaster for it expects children l·o opt for left' 
and right. north or south without giving any 
indication of what such oonce1Pts mean. 
The Ch·oices it provides are without con­
sequenoe· a.nd meaning. It asks do you 
want to go UP or DOWN (1P resumably 
1.mdergwund), anc.1 treats UP as a mistake 
for i1 only wants the fi rst letter. Now every 
Dragon owner knows that in this case you 
would use a restricted INKEY $or use a 
LEFT$ roubne after input but such subtle­
ties are beyond Circus Adventure. 

There is no logic in U1e game plan either. 
Starting at the entrance and going east 
leads you to the Tiger's cage, UP (sus· 
pended?) is the ticket booth; go right, 
down and north and you are back at lhe 
entrance. The only place this is true is al 
tM north pole. Needl'ess to say this pro­
gram for young children is entirel.y in text 
capi•tals. 

This game bears no comparison to 
Quest, another Dragon Data adventure. 
Quest has no pretenUons to be education­
al yel the consequences of moving N, E, S 
or W are shown on the map. It involves 
trading and bargaining,. the tactics of build: 
ing up suftable forces and equipment and 
strategic pllanning. It has intermed'iate re­
wards and is a much better way of intro·­
duoing adventure games and ''comp·uter 
familiarity". So my advic~ is to leave 
Circus Adventure to the monli;eys. 

Hide and Seek trom the same stable is 
an excellent machine code program writ­
ten by Applied Systems Knowledge. It 
uses the full potential 01 tlhe Dragon 's 
g1raphics capabilities. It consists of a stimu­
lat1ing series of hide and seek type games 

of the Kim's Game variety.. It firstly familia­
rises child ren with the objects lo be hid­
den, encourages matching skilils and short 
term memory , and at the end the associa­
tion of words with the pictures of the 
Objects they represent. Same rmportant 
pre-reading skills are incorporated in this 
s1uperb program which is completely in 
high resolution colour and uses lower case 
letters throughout 

Value 
There are two programs in the package 

taking over five minutes to load, 36 ve1ry 
good clear detailed pictures are drawn and 
a small dictionary is supplied to look up 
spe'llings for the final stage. A very nice 
touch is the use of on-screen symbols to 
pmmpt the need for the space bar or 
re-entry of a word. You can also return lo 
the menu al any time during any six 
games. Super value fo r money at £10.95. 

Microdeal's Teletutor at £25 is the most 
expensive of this batch of software. It is 
packaged in a large ring file with two tapes 
and pages of detailed documentaHon. 

The first progrnm has simi lar character­
isHcs to Talking Spelller (reviewed earlier) 
except that the lime· for words to be put 
onto tape can be varied ~ rom between 
thre·e and 30 second s fPer word . Hence 
sentences showing the word in a sentence 
could be spoken. You can also get a 
print-out of resu'lts . In other respects this 
version is not as good as Eu rosoft's. You 
get on ly one chance at each input 
(although you can alter words when list 
has been completed); all answers are 
accepted and incorrect ones are listed 

' 

I I 

-

Shards Software's Fun to Learn - runs lo fBK and offers five g11mes 

Infant Pack from Shards Software 

aga.inst the true versions al the end of lhe 
test. 

Word Dirill consists of a series of multiple 
choice questions in which students are 
asked to find a word to match definitions. 
The words and definitions may be adldled 
and a data file created or taken from a 
demo file provide~ with the package. You 
co·uld of course use this to test yoursellf on 
chemical formul;:i:e or make up a geo­
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can be entered to build up the sum - but 
when wrong no attempt is made to analyse 
why a wrong answer has been reached. In 
fact when the cor·rect product is printed the 
figures do not appear in the right columns. 
A ludicrous reward is otte:red. It is a 
glimpse at a hi-res face co11sisting of a 
circle line and IWo dots. the sort of thing 
you will .have first drawn on1 the hi-res 
screen when learning. 

The fourth program is Estimate which 
asks a diificu It sum and then tells you how 
far out your guess was. 

This set of programs was put together 
by Tom Mix, the Donkey King man and 
goes to show just how far behind educa· 
tional software is compared to ga..nrs. 
None of the ingenuity which goes to ma~e 
up an arcade game (a variety of screens, 
come-again motivation .. fast action and 
simple aims) is present in this package. It 
is just dull and stale drill and practice. In 
fact it is the opposite to what people in 
education and computing lhope for from 
professional programmers. At this price it 
is exorbitant. 

Micro Debug ConsUJltancy's Tables 
Tutor at £.4.95 follows the same pattern of 
random number generation that we have 
seen before. It is child-proofed in as much 
that the break key has been disabled but 
your answers can be letters or spurious 
symbols and these are accepted. In all this 
is an unenterpri1sing program, children 
would soon find it boring and it wasn't quite 
quick enough at displaying question after 
question to be a real test of tables and skill. 

lUALL 

Shards Software has four educ-ational 
programs ranging fr·om £3.95 to £6.95. 
Infant Pack purports to teach simple count· 
ing and letter r·ecognition skills . In the nrst 
program 10 dull looking, unevenly spaced 
green bottles appear on the screen and 
are removed one at a time to the accom­
paniment of that wretched tune. You are 
then asked rn times how many bottles 
remain o:n the screen (written in capitals). 
the number being from 1 to 9. The reward 

· for reaching 1 O correct answers is much 
· like a nightmare, the screen filling with· 
lines which seem to fill into a murky brown. 
The 1reward is best avoided . 

On the block 
The second program, Alphabet is. by far 

the most appalling educational program I 
have ever come across. It is supposed to 
teach letter recognition but draws unrecog­
nisable blocked shapes on the screen 
purporting to be words. The letters drawn 
on the screen do not join up at the bottom, 
the middle prong ,on capital E is three 
times as thick as any other, and peculiar 
square shapes appear in the middle of 
blocked letters. The words themselves 
have very uneven spaces between their 

graphical quiz - much in the same way constituent letters and the pictures drawn 
that wri ting questions on one side of a card on the screen to exemplify the words are 
and the answer on the other is used as an little short of pathetic. To cap it all the test 
aid !or exam learning. All the words and at the end doesn 't deal with letter 1recogni· 
their definitions can appear on the text tion at all but asks questions on 
screen on command. alphabetical order. It would do the credibil­

Maths Drill allows the digits in answers ity of Shards as a publisher of serious 
to oomputalions to be entered rigiht to left educational software much good if it with­
as in pencil and papeir exercises. In long drew this tape from the market immediate­
mulliplicalion questions. p·artial answers ly. 

Junior Pack is a betler proposition con· 
taining probably the best tables-tester of 
those on review. You play against the 
clock and the questions get harder or 
easier according to your abilities. The 
accompanying program is more dubious in 
worth. It is supposed to encourage word 
recognition skillls but the sentences have a 
random element. eg "D ..we is a strange 
man. He is a cook" and leave a lot to be 
desired. 

Fun to Learn runs to 18K and is aimed at 
teaching and reinforcing simple ski!ls in an 
attractive and entertaining way. Menu 
driven, the program consists of five games 
deal ing with init1al counting, anagrams. 
simple adding on, a hang-man type game 
and a series of exercises which1 encourage 
word·attack skills through oodes. This 
forms a useful package and should do well 
at £6.95. 

Compendium 
l ive and - l ear n is a compendium of 

programs suitable for juniors and early 
secondary age chi'ldren. The first program, 
Graphics takes you step by step through 
Dragon high resolution graphics giving 
examples of each command and using 
them to create a picture on the screen. 
You can advance and recap at your own 
pace. It is disappqinting that this is "v1iew 
only" instruction, no inte:raction is allowed. 
It would have been possible to have lel the 
student choose sUJch things as ihe position 
df the drawing, the colour of the screen 
.and the size (within limits). This would 
have been more of a learning experience. 

Zoo is a good animal knowledge pro· 
gram. It contains information on 20 anim­
als and for each one a hi-res map can be 
called on to show its world-wide distribu· 
tion. There is a "guess the animal" quiz 
option - you have to be able to spell the 
names correctly for the computer to recog­
nise your answer. 

With .Britain the well-drawn map fooled 
me into high expectations but all it had to 
otter 1in the end was a l1ist of the character­
istics of countless towns in England, 
Wales and Scotland. It offers a good 
example of the abuse of the sound tune· 
tion. Imagine 30 or so pages of tex~ and · 
each letter accompanied by a piercing 
bleep. I felt I had been dragged around 
Britain by the ears. 

Live and Leam ends with Survivor wh1ich 
is an interesting and safer method of 
testing your chances of desert survival 
than the real thing - and Music which 
consists of a sirnple tutorial followed by· 
your chance to do a Vangeli1s on the 
Dragon keyboard. 

So how does your excuse of the lack of 
educational software hold up now? I have 
rooked at some awful prog1rams, some 
mediocre and a few good ones. Do any of 
them suit your needs, and how do you 
choose? Any serious educational pub­
lisher should produce some documenta­
tion to go with the software. Schools often 
select packages by sending first for this 
literature. They can then make some 
judgement on its value and decide if It suits 
their needs. Perhaps parents wi1th home 
computers should do the same thing. • 
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1 * DRAGON HARDWARE/SOFTWARE* 

HARDWARE £ 

Dragon 32 172.00 
Star STX80 80 col printer- (excellent quality) 149.95 
GP1ODA printer 80 col 215.00 
Star DP515printer136 col, 2K buffer 299 
Dragon disk drive+ controller+ DOS 275.00 
Box-10 SSDD disks 19..55 
Dragon 32 dust cover with logo 4.95 
Joysticks - pair 15.00 
Joysticks (self-centring)- pair 19.95 
New! Qu ickshot joystick - each 12.95 
Thermal paper - 1OOft roll for STXBO 5.50 
Datex DX3 computer cassette recorder 29.95 

SOFTWARE- LATEST RELEASES!!! 
10%, off 3 or more tapes 

Personal Finance Manager Juniper 9.99 
Word Processor (Tape or disk) Juniper 17.25 
The King Microdeal 7.95 
Cuthbert Goes Walkabout Microdeal 7.95 
Cuthbert Goes Digging Microdeal 7.95 
Cuthbert In The Jungle Microdeal 7.95 
Frogger Microdeal 7.95 
Golf Microdeal 7.95 
Shuttle Microdeal 7.95 
Composer Microdeal 14.95 
Teletutor Microdeal 24.95 
Talking Android Attack Microdeal 7.95 
Crazy Painter Microdeal 7.95 
Galactic Ambush Microdeal 7.95 
Invaders Revenge Microdeal 7.95 
Backgammon Microdeal 7.95 
Intergalactic Force Microdeal 7.95 
Keys of Wizard Microdeal 7.95 
Star Jammer Salamiander 7.95 
Dragon Trek Salamander 7.95 
Chess (Cyrus)1 Drag'on 24.95 
This is a smalll sample of our total range. Send for free list of complete 
range, including ORIC software, and range of printers . 
All our prices are in~lusive of VAT and delivery to UK mainland. We 
reserve the right to amend prices without notice. 

Send cheque/PO/ACCESS No to 

JUNIPER COMP,UTING 

8 PEMBROKE GREEN, LEA, MALMESBURY, WILTS. SN16 '9PB 

Tel 066-622689 
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Putting some 

snap into 


learning maths 

Geel Mead shows you howyou can encourage your children to learn their times tables- and have 

some fun into the bargain 
1HOME COMPUTERS can lbe great fun for or 57 in our example) ; then take away 2 go directly to line 240' ', from where the· 

playing games, but many people buy a from this total" you will see that the three loop will restart . 
micro to use it, among other things, a$ a possible numbers produced are either 53, If, on the other hand, a key has been 
teaching aid. It is quite a convincing 54 or 55. This will work for any value of C pressed since the last time the INKEYS 
reason in those early days when you. are that our program generates, producing a chocked the keyboard then B$(J) will have 
trying to convince your wife, friends (or number which is equal to, one less or one a value (the letter pressed) and will NOT 
even yourself!) that you have made a more than C itself. equal " ". It will therefore ignore the 
worthwhile investment. Line 150 now prints the question. 160 IF .. . THEN statement and drop through 

Your micro does have the potential to builds in a variable pause and 190 prints to line 230. 
make learning fun for children, but unfortu· the "answer" offered, together with a If line 230 is reached it must be because 
nately most of the list~ngs in magazines soiJnd prompt to draw attention to it. BS(O) has a value stored in it. As this 
and books are for games. Consequently it Once the "answer" is on the screen we subscript is now " occupied" we add 1 to 
can be quite difficult to take advantage of expect lhe players to react by pressing a the value ol J so that the next key press 
this useful feature of your computer with· key if the correct answer is being shown. made can be put into BS(1 ). The second 
out guidance. This article should help the To keep competitiveness and interest at a statement in this line simply ensures that 
less experi.enced1 programmer - it shows maximum we wil l construct our program so once two keys have been pressed the 
how to construct a simple maths game in that irf both children press their Key then program will jump out of the FOR 
which two children compete to be the first both presses wil l be recorded and suitable ... NEXT loop, moving the game into the 
to spot the correct answer to sums display- messages displayed. The quicker child will next stage. 
ed on the screen. still win, but the slower one wiU also earnr Une 250 will only be reached if J=O (no 

praise if the right key presses arre made. keys pressed during the whole run of the Starting . .. To achieve this, we have to adapt the FOR . . . NEXT loop) or J=1 (only one key 
Type in tlhe lines of the program listed INKEY$ fi.lnction to suit our purposes. The pressed). If .J does equal 1 the program I 

with this article in the order they are standard INKEY$ statement (eg jumps to line 300. If J=O then fine260will 
discussed here. To help you, the various · 8$=JNKEY$) alone will only reoord the assess whether keys should have been1 
sections of lines are italicised to show ·value of the last key pressed - and would pressed or not. If the answer offered on 
when you should add them to your li$ting. actually identify the slowest player as the screen was not the right one the program 

Start with lines 40-90 which identify the winner! So we will employ a string array in moves to line 290, gives a short prompt 
names of the players and give them their 
instructions. Line 90 uses lhe INKEY$ 
!unction to keep the instructions on screen 
until the players are ready to move on. As 
soon as C$ has a value (that is, when any 
key is pressed) the program can move on 
to the next line. 

Line 110 generates the sums to be 
answered. The variable A will have a value 
between 3 and 12. " A= RN0(10)+2" can 
be thought of as " pick a number from 1 to 
10, then add 2 to it", so the range will be 
from 3 (ie, 1 + 2) to 12 (10+2) . Similarly, B 
will vary between 4 and 12. C is the result 
of multiplying- A and 8. 

To produce an ''answer" to tempt our 
young players with, we use the useful 
statemen1 in line 170, which might need a 
little explanation. Let us assume, for exam­
ple's sake, that A=9 and B= 6, in which 
case C will of course be 54. Now if you 
think of " D=RND(3) + (C - 2)" as meaning 
" take a number between 1 and 3 (1 , 2 or 
3); add the value of C to it (making 55, 56 

which we can store the various key press· 
es made. When a key is depre$Sed, its 
value (which should be the letter " A" or 
"L" if the players have followed their 
instructions) will be stored in the array 
BS(). By this method, the first key press 
can be stored in 8$(0) and the second (ii 
any) in 8$(1), so we can easily evaluate 
who was the fastest . 

Enter lines 200-240. Line 200 sets up 
the INKEY$ function, and line 210 a 
FOR . .. NEXT loop which effectively 
scans the keyboard up to 100 times. The 
first statement in line 220 introduces the 
string array and means " when a key is 
pressed, store its value in lhe next sub­
script of the array 19$". Until a key is 
pressed J will equal 0, so the first key 
press will be stored in 8$(0). In order to 
keep the program circling through our 
FOR . .. NEXT loop if no key has been 
pressed, we add the second statement in 
220 which reads as "if no· letter is yet 
stored in the current subscript of 8$() then 

then goes back to line 120 to start the 
sequence again with a new value for D. If 
the right answer was displayed (ie, D=-C)o 
then line 270 points out the missed oppor­
tunity to our two budding mathematicians. 
Line 280 pauses, then sends control back 
to line 100 from where a new series of 
variables are created . 

• • • block 
The next block of 1lines from 300-450 

cover the permutations when only one key 
has been pressed. Lines 310-370 apply if 
the right answer was displayed and will 
congratulate the quick-witted player who 
pressed, then go to the appropriate sub· 
routines in fines 930-940 which keep 
score. If ne·ither " A" nor ''L" were pressed 
then this is picked up in line 370 and line 
750 prints a message accordingly. In all 
cases, the program then goes back to lines 
280 and 100 to restart the sequence. 

Lines 400-450 point out the error of his 
ways to a player pressing when he ""' 

· 
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I 10 REM **MATHSl-!AP ! BY GD MEAD** 
30 E•O:F..,O 
40 CLS:PRINT@ 70,"'££££ MATHSNAP! ££££":PRINT:F'RINT 
50 INF'UT "FIRST PLAYER'S NAME " ;A$:1NPUT"SECOND PLAYER'S NAME";L$ 
70 CLS= PRINT: F'RINT"WHEN YOU SEE THE CORRECT ANSWER": IPRINir"TO .THE: SUM PRINTED· ON 
SCREEN":PRINT''PRESS YOUR OWN KEV once ONLY'4 :PRINT"AS QUICKLY AS YOU C::AN!":PRINT 
8 1) PRUH A$;" - USE THE ' A ' •<EY":PRINT L$; '' - USE THE 'L ' KEY"1PRINT:PRINT 11 THE F 
lRST PLAYER TO SCORE 25":PRIN'T'"POINTS WILL WIN THE ROUND" 
9 0 PRHH @ 449, "PRESS ANY f<EY TO START PLAY 11 1C$,..INt<EY$: IF C:f= " " THEN 90 
100 M-0 

I 110 A=RND<10>+2·B=RND<9>+3 :C=A•B 
120 FOR J=O TO 3:B$<J)a"":NEXT J~J=O 
13d CLS:PRINT@1~ ,''$COres":PR1NT@32,A$:PRINT@48,L$:GOSUB 980:PRINT;PRINTSTRING$(3 
2' ~34> 
140 IF . E>=25 OR F >=25 THEN 840 

150 PRlNT@198,A;" X ";B;" =" 

160 FOR K=lTO RND(50(1)+300;NEXT K 

170 D=RND<3> + <C--2> 

180 1 F D< JC THEN M=M+ 1 : IF M=4 THEN D""C 

J90 PRINT@263~D;" · ••.• '??":SOUND 210,2:PRINT 

20() EC:t=lt"K~Y-S 

210 FOR K=1T0100:B$<J>=INK£Y:S 

220 IF Bf«J)=""THEN 240 
230 J~J+l:IF J~2 THEN 460 
240 tJEXT K 
250 IF J=f THEN 300 
260 IF O<>C THEN 290 
270 fRlNf"MISSEO YOUR CHANCE!":SOUNO 1~4!PR1NTD;"it> IEQUAL TO"; A; .. )(II; B 
280 FOR K•l TO 1200::NEXT K:GOTO 100 
291) PRINTa449,"READY?••. ":SOUND 160,4:GOTCl120 
3f)0 IF' D<>C THEN 400 
310 PRINT"Tl ME UP!": SOUND 1•4c PfHNT"l<EV CORRECTLY PRESSED BY i- " 
320 IF B$ <Cl> ="A" THEN PR I N 'r A·f:: GOSUB930: GOT0280 
340 IF El$CO>="L" THEN PRINT L:f:GOSUB940:GOT0280 
370 GOSUB 750cGOTO 280 
400 PRINr" ND 1 YOU SHOULD NOT HAVE PRESSED" 
41(1 IF B:t<O>="A" lHEN PRINT A$:GOSUB9SO:G.OT0450 
42(1 IF B:t: ( 0) =II L II THEN PR l NT L$; GOSUB 960; 130T04SO 
430 PRINT"BU'T IN ANY CASE ••. •• .. " 
4 40 SOUND 2(1, 3; PR Ji N r "WRONG KEV PRESSED" 
45C, FOR K=l T01000:NEXTK:60T0290 
460 IF BS<O> < >E$C1> THEN S20 
470 SOUND 20,5:PRINT"SA""E KEY PRESSED TWICE" 
480 IF B:f ((I) =II A II THEN F·R I NT ·A:f :. IGQSUB9 40: GOT0280 

'4 shouldn 't; lines 950 and 960 reduce 
the score. Again. if the key was not 'A ' or 
" L"' this is dealt with in line 430. 

Lines 460·690 come into play when two 
keys have been pressed (check back to 
line 230 'f you are unsure about this) . First 
of all we have to discourage lhe sman Alec 
who might 1ry and get extra points by 
p ressing his own key tw ice so as lo 
exclude the other player. This is done by 
lines 460 to 490 which rap lhe scoundrel 's 
knuckles and then increase the other play­
er"s score. Line 500 only reacts if the twice 
pressed Ikey was nei lher '' A" nOI' "IL". 

Once this has been checked out. lines 
520-610 sort through the contents of BS() 
lo deci1dle who was first (the player whose 
!etter is lound in 8$(0)) . second (BS(l )), 
and whether any other keys apart from 
allowed ones were pressed. Although lines 
530·610 may seem complex al first. if you 
have stayed with me so lar and under­
stood how the earilier lines 300-450 did 
their job. you should have little difficulty 
seeing how this section carries oul its 
tasks too. Lines 530-560 analyse lhe first 
press ancl 580-610 process the second. 

1ln lines 630-700 action is taken if both 

players.pressed when they shooldn'I have. 
In ihis case it doesn't really matter who 
pressed first as both ptayers are penalised 
equa111y, bu t as we have lhe information we 
may as well display ii on screen! Lines 660 
and 700 detect if an invalid key was 
pressed_ 

Loose·ends 
Now to ti dy up a few loose ends. Line 30 

resets the scores to zero at start of play. 
Line 120 ensures that the !'may 9$ !S 

empty before each new display is made (if 
we didn·1 do this. late presses made during 
one display might be read as a very fast 
press on the next) _ Line 140 checks lhe 
scores and jumps to the ·'winner" ' sequ­
ence ii either player has reactled 25 
po.ints. 

The sections we have covered so far are 
the backbone ol the program_The remain ­
ing lines add some sound and ac!ion . Line 
130 is a simple screen display of the 
players ' names and scores. Lines 760-790 
POKE a l1ine ol aster,isks over Player 1's 
name if he scores (or if the other player is 
penalised) and line 980 updates the score 
on screen. Lines 800-830 do lhe same for 

the other player. In lines 840-890 lhe 
winner is announced with a small lanfare 
and flash ing lights. 

Line 180 prevenls the game from getting 
hung up on one sum lby counting how 
many consecutive wrong answers are 
generated in line 170. It then ensures that 
by !he fourth display the right answer will 
be offered . Line 100 resets this counter to 
zero. 

Depending on the children involved, the 
pleasure of being the winner may be 
reward enough - but in my experience 
this won't last long and more enticement 
may be necessary to keep them at it. One 
good way of achieving this is to let the 
winner play a round or two of an .arcade­
tyf)e game before the program reverts to 
the question and answer routines. You can 
use any game program wri tten in Basic for 
this ( Jry Tracker, elsewhere in this issue), 
as explained below. 

Enter tines 900-920. filling in the name 
of the arcade game. The demand for the 
winner's name is really only a bit of 
showmanship for the winner and could 
easi ly be by-passed. 

Now carry out the following steps. 
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1 

4"90 . iF-'. e•:t(iO)•":L" .tHE~ :P-°RrN:f L$1GOSUB ~3ozabto2so 
500 GOT0430 .. . ::. , ... 
. 5·20' JF DC>C THEN -b30 . < .' . 
530 PRINT"FlRST ·KEY .PRE$SED 'WAS~." . . 
540 It=' 8$ (0) "'"A" THENt PRIN't A$i Ei=E+2tGOSUB ?b0: .GOT0590 
s50 IF . B$<O>~''L" TH£N,· PfUN'.f ·L.s:F=F+21aoSue eoo:.so.ro5ao 
:5b0 130SUB 750 . · ' . . 

sao IF :e• u >•"A" THEN PRINT : •:304 ,A•: E:=E:+i: Gosue· 760.·: GoToc~o 
590 IF 9.;t(t.)•"L" . THE:,ff : PRIMT<l384,, u1::F-F+·1:a09UB acio~GOT061Q 
600 PFUN'TC!3B4, : "s~C0t.IQ f<~v:••• 0 .!GOTO 370 . . 

. 6°10 PRIITT9416, "WAS -THE 'SECO.NO TO f'RE'SS'': SOT028Q 
6:30 PRIN r"YOU ARE a·OTH _WRONG" . . ' . . 

640 IF e's ( 0) ""' .. A·" THEN PR-INT A$: GOSUB 950: GOT0670 

650 IF B.·srn>="L". THEN. PRINT l.:.$1GCISUB 960sGOT0670 

660 GOSUB 7:SQ . . . . . .. 

670 PRINf@3B4, "ANO, $ECOND PRESS WA$ •• ,, .. 

6-SO IF 8:f(1)S"A" THEN -PRINT<i4t6; A•:sosue. 9-soiGOT0290 
~90 IF Bf<D-.,L" · THEN .pRINTf.!416, L$1GOSUB ~l:;Oil30T0290 
700 Gosue 730: aoro2eo . . . ~ . . 
750 SOUND 1-5,4.:P.R· I~r°"WROtiJG KEY : PRE~SED":RETURN 
7 60 'FOR Z=Ol'i"07 . . . . 
TlO POKE 1024+Z.4~1$.0UNE · 

·7eq NEXT z '. ' · ' · · 
790 GOSUB 9BO:RETURN 
800 FQR z•OTQi . . _ .. 
810 POKE 1055-Z ;42:SOLJND
e2o NEXT 1. . 
8;:50 . GOSU.B . 980: R~TURN . '. . . 
:840 CLS 3zPRU'Ul!96;" " 

. . ..200~2 

200,2 

, 
e5o FOR z•1T0·6•:SOUND r4o.::s:PRINT<l!96," · £i:£:£ A ·WINNER!! 

' 	 • ' 1'.'.

86Q PRINT1.PRJNT:,PRINT.''AND THE WlN"'6R 1s· . ·.•.••·:PRINT 
970 PLAY ·"T.1SV25U4-Gl.2C03CD.DFCCCFDECCO!-J-GL2C" . 
eao IF E>F THEN PRINT A$1-W$•AS ELSE PRINT L$:WS•L$ 
B90 FOR K=1-TD700= NE)(l'. ·K ·' .· : . . .. : . . . . . ' . ' 

££££":NEXT Z 


900 CL.S:PRINT;'Ti4E WINNER . OF T.HIS ROUND";PRINT"'HAS -EARNED A GAME ••sPRINT"OF
"******** !";PRI'NTPT¥PE IN. lHE WINNER'S ·NAHE TO"~PRlNTliSTART " THE GAME - DR 
N. lHE":PFUNf'iwoRD · · r1AtHS' FOR ANOtHER ·GAME;'.:PRINT''OF m.athsoap'':PRiNT . 
910 , INF;>UT "NAME •• ·. - ~. "J'X• . · .· . ' 
~2() .IF. X~•W$ · THEN 1QO(I. EL$£ . IF - X$="MATHS" 

·93,0 E•E+3: GOSUB7bOi RETiljRN .. . 
9~0 F~F+3:GOSUB BO~:RETU~N · 
4950 · EsE- 1: GOSU~ 800:8ETURN · 
960 F..;,F-1: GOSUB 760: RETURN . 
980 · P~INT@72 ;E:PRINT@B~~F:RETURN 

1 CSAVE HMathsnap'' on to a tape. 
2 CLOAD your chosen arcade game . . 

13 	RENUM the arcade game, making the 
fi rst line in umber 1000 - see page 43 
of Dragon handbook. 

4 	CSAVE the now renumbe-red arcade 
game on tape. 

5 CLOAD " Mathsnap" 
6 	Use the ·Immediate mode (ie, type in 

these instructions directly without line 
numbers, then press " ENTER''). The 
quotation marks are for clarity only ­
don't lype them in. Type "PRINT 
PEEK(25),PEEK(26)" and then press 
ENTER. 

7 Make a note of lhe two numbers tl"lat 
appear on screen. 

8 Type "PRINT PEEK(28) " and ENTER. 
9 	 If this latest number is greater than 1 

then type " POKE 25. PEEK(27) : 
POKE 26, PEEK(28)- 2" . Otherwise 
type " POKE 25,PEEK(27) - 1 : POKE 
26, 256-PEEK(28)". _ 

10 CLOAD the renumbered ai"cade game. 
11 	 In the immediate mode. type " POKE 

25," and then type in the first number 
from instruction 6. ENTER this. Nlow 
type " POKE 26. .. and the second 

. 	 . 
TH~'N 30 E.LSE SOUND 10,7:GOTO 900 

number lrom instruction 6. ENTER 
· this. 

If you have followed the above instructions 

exactly you will have merged lhe two 

programs into one . . 


All that remains is for us to add the lines 
that will ensure that once our winner has 
had the allotted period on the arcade game 
the program will return to the maths game. 
lhis can be done in a number of ways and 
I offer you two. 

Back to maths 
Firstly. find the line in the area.de game 

(ii any) that gives the player the choice of 
praying again. Alter this line to read INPUT 
" ANOTHER GAME (YiN};Z$:1F Z$= " Y'" 
THIEN RUN ELSE ENb". 

Altema!ively, use the TIMER function 
and insert an additional l ine in the maths 
program: 

915 TIMER= O 
Find a line in you r arcade game which is 
often act ioned' as the prog1ram runs (eg. 
one that updates the score) and insert 
t~ese two statements in it T1 =TIMER : IF 
T1 >.7000 THEN 50000. Finally, add new 
line 50000: 

****** ·: 
TYPE 1 

· 

50000 CLS:PRINT "TIME UP'' :W$ : FOR 
K= 1 TO 1000 : NEXT '. GOTO 30 

'I' ll close by oUering some variations. 
Add the following lines: 
162 S1 = RND(2) : ON Sl GOTO 164,170 
164 S2 =RND{3) : IF S2 = 1 THE N 

O= C-B : GOTO 180 ELSE IF S2= 2 
THEN D= C B : GOTO 180 ELSE 
D= C : GOTO 190 

which will randomly produc.e a different 
series of possible " answers··. Increase 
display time {reaction time) by increasing 
the number in line 21 O. To have a new sum 
generated each display, amend the last 
figure in line 290 from ·· 120·· to " 100·· . 
Alter display lime o f screen messages by 
changing the numbers in lines 280 and 
450. 

You have there the makings of a first· 
class competitive maths game - it's over 
to you 1110W lo enhance it with Sound and 
colour, animation and va1riety. Remember 
the two key points for a successful chil· 
dren's program - keep iii lively and always 
reward a good effort! 

If you want to contact me, write to 
'fhatchov·er Cottage, School lane. Middle­
ton Stoney, Oxon OX6 SSW. • 

· 

. 
' 
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BEHIND THE SCENES AT PEAKSOFT 

HE SAYS ntE ONLY WAY 
HE'S GOING TO l,o/JN lHE 
EIJPl)PEA N C.UP A<.AIN 
15 WIT~ .•• . 

WE DESPATCH BY POST UP TO THREE TIMES DAILY. AVERAGE DELAY ON OUR PREMISES IS THREE HOURS. 

PEAKS-OFT 
Totally original arcade action­
100o/o machine code 
It's a tough life for Ossie the Osprey­- five 
hungry chicks to feed, and those pesky 
poachers keep raiding the nest. Dive for 
your dinner and plaster the poachers! 
Increasing difficulty. Hi-score. Joystick 
optional. £6.95 

PHOTO-F1INISH: Superb new horse-race 
action. Terrific graphics, authentic race 
cards, odds based on actual form, REAL 
TIME races from 5f to 2 miles, 'Sporting 
Life' result cards with distances, times, etc, 
and an incredjble photo-finish feature. 1-4 
players. £7..95 

£6.95 

You "re the lasl survivor - ano d 's a 
long way home. Can you survive the 
minefields, 1he helicopter gunships 
and the armed pal,ots? Who dares. 
wins! 

DON'T PANIC £5.. 45 ­ Two classic adventures al an incredible price. 
Fea1urns Towers of Death and The Ice 1Kiogdom. V1illains and hazards galore. 

RETAILERS: We 'file reprRSeoted by 
major wholesalers, or you c!'ln order 
direct ­ telephone 0283 44904. 

Y·es, please rush me.. .. ...... ............. ... ........ ,, ........... ...... ............... ....... .... .. 

Name ............... .... .. ........... ................................................ ... ........... ...... ... 

Address ... ...... .. .. .. ............ .... ...... ..... .......... .. ....... -···· ··· ·-· ...... ····· ....... ··. ,,,,., .. 
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entirely in Basic out it'$ fast enough to 
outpace ihe best qwerty keyboard athlete. 
It is compat ib'le with both co lour, and black 
and white televisions. 

Tracker is a game loosely based on a 
railwayman's t racker board and evolved 
from a sirm.1 lation-type program. The !rack­
er board maintains the positions, speed ol 
trains and the status of the jwnctions along 
each railway li r;ie, Here tra1ins are repre ­
sented by blue dots and th e railway lines 
as a grid system of yellow tracks. Your 
objective is to keep all the trains on the 
tracks for as long as possible. 

A train moving towards a junction wtth a 
break in the track ahead impries.the points 
are set against it and only I.he skilful use of 
the arrow keys wi ll pr.event Lh·e pending 
disaster. Points are reset by pressing an 
arrow key in the direction you wish the 
train not to travel. For example, there 's a 
train moving down lhe screen with tlhe 
po in ts set against it, you press any airrow 
key other than up to stop a derallment. 

When an arrow key is pressed the 
s1imple graphic signallman will puH his l'ever 
and the points reset. But just to make IJfe 
difficult, each time one set of points are 
changed , a ll the othe rs change in a ~i'imilar 
manner. There are two concessions, 
1hovgh, trains may overtake arnd pass from 
opposite di recUons. I didn 't want to make 
the garne tota lly impossible. 

A record of t ime, in approximale 
seconds, ls kept and constantly updated 
on the screen as well as the current best 
t ime (label led BT}. 

The program begins with a co.lourful 
Tracker logo display fol low-ad by a brief 
text of inst rucHons. The 1user is requested 
to select between two and six t rains or opt 
for the demonstration mode. I suggest you 
select lwo trains at first unlil yoll are 
fam iliar with the melhod of resetting the 
points. In the complller demonstration 
mode the computer plays usirig five traiins 
and never loses track of any of them. ...,, 
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"111111To end the demonstration mode press essential to the game. 
Eat any time. 90 DJmensions the arrays . 

The spe!l-d-up POKE is :used in line 70, 100 A poKe to slow down the print· 
but i1is not essential.. ing to screen1speed. 

,Program notes 
11 0-240 Displays the text of instruc· 

tions. selects number of trains 
Unes or demonstration mode and 
70 Uti.lisation of the higlhi-speed returns screen printingi to inor­

poke, although its use is not mal speed. 

250 	 Is the end ·Of program rol.!ltine 
wnich pokes th·e computer 
back to normal speed. 

260-290 	 Sets the 1hJgh-resolution ;para­
meters<tile· background, fo·re­
ground colours and draws the 
railway l'ines. 

3W 	 Initialises the train1movement 
variables. 

3310 :le.roes the timer variables . 
350·380 CMckS for arrow key use. 
410-560 Controls train movements and 

checks for derail'ments. 
600·750 	 Resets the junction points and 

makes the signalman pull the 
lever. 

760-860 	 The derailment roiutlne and 
checks for and displays a be.st 
time. 

870-1190 	 The draw string commands for 
the remaiinder of the high­
resolut.ion display. 

1200-1260 	Updates the timer and dis­
pla.ys the time. Should the 
timer exceed 999 it zeroes. 

1270-1370 	The Tracker logo display 

Program variables 
Y(Z), X(Z) 	 Stores the position of each 

train. 
Y1l(Z), Xl(Z) Stores the dir:ectioni o·f move­


ment of each train. 

c Computer demonstration 


mode flag (C-- 1 on, c--ooff). 
P, Q, R 	 Timer variables - seconds, 

10 seconds and 100 seconds 
respectively. 

S 	 Best time. 
D10(1 o}, 	 Array for blanki111g out the 

numbers of the timer and best 
time. 

N 	 Stores the colour for the 
PSETs used in resetting the 
points (1 green, 2 yellow). 

M 	 Stores th·e ini1tial random 
points setting and the demon­
stration mode points resetting. 

E 	 Prevents the computer, in1de· 
monstration mode, from reset· 
ting the previou:;; points set­
ting. 

B$(i) -	 Stores the draw stnng com· 
8$(151 	 mands for the numbers and 

text on the hi1gh-resolution 
screen. 

It is not necessary to GET a blank part o~ 
the screen tor bfanking oul displays. 

Masochists should' try 1lhe program after 
activating li ne 430 by removing the initial 
quot.e.. This wi1Hhave the effect of prevent~ 
ing trains from OV·ertaking or passing frnm 
opposite directions. When a coll1ision is 
detected processing is transferred to the 
derailment routine. Iii also effects th,e cle· 
monstration mode since there is no check 
tor trai ns on the same line. l'he computer 
will now lose trains . 

If you would ralh·er not stay up all night 
typing in the program, I would be happy to 
oblige readers with copies ·Ot the pr09ram 
on cassette. The cost. will be £3 which 
includes cassette, pac!kaging and post.age 
or £2 if you forward a :blank cassette with 
the postage. Write.to N Browne, 19 Kipling1 
Road . Hilsea. Portsrnou1th, Hants.• 

, 
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Incl. Exel . 

Replacing your Cassette with a 
Disk Drive, means DATA ACCESS 
in le~s than 5 seconds! 

If you ~re looking for a guaranteed 
'Disk Drive, fully BBC compatable, 
at a price that includes VAT, 
formating disk, use'r manual,cases 
and leads, then ,j,ust look at 
our alHnclusive prices! 

Incl. Exel. 
SINGLE DRIVES CASED VAT VAi DUAL DRIVES CASED 	 VAT VAT 

£320 £278.2640 TRACK 100K £166 £144.35 40 TRACK 200K 
£402 £34'9.5740 TRACK 200K £'230 £200.00 40180 TRACK SWITCHABLE 400K 
£520 .£45.2.1840/80 mACK SWITCHABLE 200K £199 £173.05 40/80 TRACK SWITCHABLE BOOK 
£75 £6S.2240/ 60 TRACK SWITCHABLE 400 K £257 £223.48 DFS KIT 

Plecise give Car(l No. Name. SIGNATURE 

Vil• laft. ~-'.;~l :~!Ess 	 I 

• ~ ' .De1:eAy~a/ 	 ICOMPUTE~ I SUPPLIES UNff 7 TRUMPERS WAY I Tel (Day) 	 (

HANWELL W7 2QA ) Tel ( Eve ) 

Tet (01) 843 9903 · I 


·1 !»Ill r t"'f!ri-; vM.t I) I f , K!<:M·P 11v <:Al<I> m1 J'~ ·JI. 
Nm..~s AltrM·: ~ ·r >11·. !HI·: SA.'1·: ·" -' CJ\RJ\ m1u :iL 011 JJ1+ I 

MITSUBISHI DRIVES L.< r1 "'4 r ,~i ""f 
400K SINGLE DRIVE £213.04 £245 
BOOK DUAL £379 £435.85 
SOOK & POWER SUPPLY £399 £458.85 

£32.20 £28P.S.U. 

"These drives are fully compatable with other Computers and can be use<I should 
you change your oomp'i!lter. 

•Check our special terms ror Educational Establishments and Government 
Departments 

DEALER ENOU/RIES WELCOME 
~·- - - - ._ ...........--........., - ­

11ow TO ORDER I Post t<;>; YIQLEN COMPUTER SUPPLIES UNJT 7 

BY POST I TRUMPERS WAY -HANWEILL·W7 2QA 

To pu rChil!ie any ot !he 1 ems I 
51mp1.,. t1~ '" your re;iuorem nt!:o Please send me the following items : 
listed aoo•,e . '" me coupon I 	 I 
Enclose your crieque/P 0 

or se your Aci;ess or Barcl<.iycard 
 I 	 I 
Ple!>se make che(l)Je payable to: I 
VIGLEN COMPUTER SUPPLIES II 
and pOSI to address bel0v1. I enclose Cheque/P.0. for f I 
allo"' 7 o 14 days Car Oe'ilvc'Y II 
& add f 8-00 p<)~tage. I I prefer to pay Access/Barclaycard I 

11Pac age & in5'1rance on ° pnces. • (Delete whichever not applicabl.e) '. 

~~~ I 	 I-(011) 043 9903 '.


Credit Card Mlders 

<Accei;s/Sarclay Card only) I CARD No ] 

can DJ•ctiase by telephone. I 

....._.. ~ __. ~ 
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HeJ'e co1r1e.s fhe l'irsflleJes 
olsnow iJnd oufolif­
dteir 7iJnts! 

PL.EASE SEND ME••• 

UP PERISCOPE 

••. How"1uch !0119ercan we 
hold this foW>1•••? ' 

'Tiyand 
pickoll 
'{Otlr 
E11e111y 
lrolH 

_, below 
tl1e 
wayes/ 

I enclose a Postal Order / Cheque poyoble To 

BEYOND, OR chorge my credit ·cord. 
Card Number _ ____ ______ 

Visa ' Access (Delete as necessary) 

___ ______Postcode____ 

S.ignature_ ___ ____ _ __DU_'2 _ _ 

BEYOND Competiit ion House , Famdon Road, MARKET HARBOROUGH leicestershire LE19 9NR. 



Easy animation 

home available 40 FOR K 1 TO 100;NEXT KMOST OF THE micros Dave Windle introduces the ­

now are capable of some form of anima­ 50 PRINT ci,:Y," ..
basics ofanimation for the 60 FOR K=1 TO 100:NEXT Ktion, the Dragon 3.2 lbeing one of the 


leaders in the field. On all micros there are Dragon and shows just how 70 NEXTY 


various ways of achieving1 animation, easy it can be 
 Now we have achieved movement in 
although the Dragon has more than most. both planes. Let us now finally rewrite the 
In this article we will conoentrate on two program to demonstrate a bit more graphi· 

The program, as it stands, deals fairl:y cally what we have learned.methods of obtaining movement. 

well with movement in the horizonlal 
 10 CLSO:PA1NT (a : 234," MIDDLE" ;


The simplest way · plane, so how about vertical movement? 20 FOR Y=448 TO 0 STEP-32 

lihis is quite possible on the TEXT.screen, 30 PRINT (a. Y,"• ";: GOSUB 90
Tlhe first of these is the simplest w>Jy 

if slightly more complicated. Using our 40 PRINT (iiJ Y," ";: GOSUB 90
po·ssible - using the text screen. Although 
original program, altered to react 50 NEXTYwritten for Dragon 32 machines, this set of 
10 CLS 60 FORY=OT030 

programs should run on most computers. 70 PRINT @ Y.'' • " ;:GOSUB 90 

with only slight changes. 
 20 FOR Y= 448 TO 0 STEP-32 

30 PRINT(t!-Y," • '' 80 NEXT Y: GOT020 
Let us start by displaying on screen the 90 FOR K= 1 TO 1OO:NEXT:RETURN40 FOR K=1 TO 1QO:NEXT K 

1 "star" of our epic . 50 NEXT Y; GOTO 10 As yolJ can see 1rom running the pro~ 
10 CLS We have lift-off. However 'this time, our gram it is not finished. Using the informa·
.20 Y= O erasing SPACE will not work. So we have lion contained in the earlier listings see if30 PRINT(« Y,''.o'' to find another means of removing the last you can complete the movement around

If we now add the lines 40 Y= Y+1 and ' • '. Using CLS will work. of c-0urse. Try the screen. 
1 150 GOTO 30 we have a line that flashes changing line 50 to: 50 CLS: NEXT and we 

across the screen. By adding a space now have vertical movement. Using CLS is Method No. 2 
before the '• ' in l ine 30 we can blank 01.1 t not much good, though, if you have any­ Let us now look at another method ofthe last · ,. · and give the illusion of move­ thing else on the screen that you need to 
ment (line 30 should now read 30 PRINT animation. This time we will use Dragon's

keep. Add the lines 
@ Y," .."). All this happens rather quickly, e)(cellent DRAW command.5 CLS: PRINT ~ii 202,"gone" The following program ORAWs a figureso let us rewrite our program to slow things 7 FOR K- 1 TO 500: NEXT on the screen, clears it and then DRAWS adown. 35 PRINT @ 224, " BLINK" 
10 CLS slightly different figure a few points tor-. 

tor a demonstration of some of the prob­
20 FOR Y• 1TO30 ward. The program is quite simple and theI 

llems. We need then to find another way of30 PRINT(ci,Y."•" following notes wHI help you to unde.stand
erasing our •.,. ·. What we need to do is print35 FOR K =1 TO100:NEXT K its worl<ings.


40 NEXTY a space immediately below the NEXT print 

position. In other words in the space Program notesThe star's comeback occupied by our '• ' before the current 

10~30 Sets MODE and SCREEN.Our next problem is to bring our ' • · back cycle of the· loop. 
40-60 Creates STRINGS TO DRAWagain. This can be done with the lines: To do this we need to alter our program 

figures .50 FOR Y"'30 TO 1 STEP - 1 once more: 

60 PRINT(~; Y,"• " 10 CLS 80-31o Malkes SOUND and controls 

70 NEXTY 20 FOR Y= 448 TO 0 STEP- 32 ORAWings. 

80 GOT080 30 PRINT u;V," • " 320 Loops back to start. • 


5 '**WALru'11A.N**DAVE*WINDLE*AUG*83 17 0 DRAW"BM160, 90 11 +L$ 

1 () PMJDE4, 1 : SCREEN1 , 1 :PCLS: DIM R 17 :..> SQUNDj O, 1, 

OC(29,39) 1 90 FORL= 1 TO 2 0 0 : ?-."E':{T : PCLS 

20 UIMB.i.J\(29,39) 30 Y=120 2 00 D.i{A~.;" il'.'-t 14 0, 9 0" +M$ 

4 0 R$="S6l.i9R2D9R2U9L2U2R2L4U2L1 P. 2 O..> SOUNDS, 1 

l !J2R.4D4B.L:.2BDJG5E5D14L3BU6BR3F 6L3" ~ 1 0 FORK:::: 1T'J2 00 : NEXT : PC: LS 

JO L$=''S6U9R2D9R2J 9L2U2R2L4 '.J2L1 R 220 DRAW"BM120,90"+R$ 

1U2R4.>4BL2D3F5H5D14L3BU6PR3G6L3" 225 SOUNJSO, 1 

60 M$="U~R209R2U9L2U2R2L4U2L1R1U 230 FORK=1T0200:NEXT:PCLS 

2R404BI..2BD11 G6L3R3E6F6L3 " 24 0 DRAW.,B'-11 00, 90" +L$ 

7 0 DRAW" B~,~2 2 0 1 9 0 11 + L ,$ 245 SOU?JD3,1 


.J 0 SOUNDS, 1 2j0 FORX=1T0200:~XT:PCLS 

90 FOR K=1 TO 200:NEXT 26 0 l>RAW"BMa O, 90" +M$ 

100 PCLS 265 SOUl\.1DS.O, 1 

111 0 DRAl·:''BM200, 90"+M$ 27 0 FORK=1 T0200 :NEY.T :PCLS 

11j SOUNDS0,1 28 0 DR1\W" B"-1:6 O, 9 0" +R$ 

12 0 FORK=1 TO 2 00: r.~EX'l' 23 5 SOUND5,1 
130 PC'LS 2 9 0 FOR;{""' 1T~200: NEXT: PCLS 

14 0 0.1.AW" BM.1 J (), 90" +R$ 3 oo nRA1-. " B"14 o, 9 o·• +L$ 

14j SOUND~, 1 3 05 SOUNDS O, l 

1 5 0 FOR K=: 1 TO 2 0 0: NEXT 31 0 FORK=1 T0200: NEXT: PCLS 

160· PCL.S 3 20, GOT06 0 


February 1984 Dragon User 29 



What's your best source 
of information on 
co"loi- computing? 

Now you can improve your coldr wmputing skills . . . 
and ifs eaey to do. HOT CoCo-gives you more practical 
information on the Dragon• than any other publica­
tion. Nearly 150 pages a month! 

Every i&rue is packed with exciting new things for 
you to do. We won't waste your time with filler stories. 

•Elmer's Arcade~enjoy old-fashioned a~ade 
style·games on your computer 

•The Basic Beat- learn everything you need 

You'll get instructive columns: 

to program in Basic 
•·The Educated Guest-discover how to use 

your computer as a teaching tool 
•Doctor ASCll-get: amwers to your 

technical questiom 
•Graphically Speaking-crea.te eye-.catching 

c)eggns that add appeal to your progrwra 
You als0 get a dozen easy-to-understan~ articles every 

month. Games... utilitie;. .. programming techniques. .. 
tutorials ... graphics ... educa,tion . - . hardware projects. 
They'll help you expand what you can do. And complete· 
program listin~ show you how to use what you learn. 

That's not al!l.. HOT CoCo saves:you money too: 
•Candid_reviews hellp you make every 
puroh~ a sound inv€Sl:ment. 

•Informative ads let you comparison-shop 
from home. 

•New-product announcements tell you what's 
available before it reaches the store;. 

With all this at your fingertips, your subscription 
' could pay for itself with one wise purchase. 

And HOT CoCo is risk-free. If you don't like your 
first ~ue, just write ..cancel" acr~ the invoice and 
r·etum it to us. You won't owe a thJng. 

Subscribe to HOT CoCo today. Twelve big is.sues are 
only $44~97 (US funds drawn on a US bank). Simply fill 
out the coupon below and return it right now to: HOT 
CoCo Suibscription Dept., PO Box 975, Farmingdale, 
NY H737, USA. ­

- ,_.. 

. 
,,.......- ..,oa,a.11C .;, , •.- ' 


. _.. ~"· 
-' .-- ·~ -, 

'{ 

-- -•'~ - -- -- --- ~ ~~-~~~~~"-"~~:~~~~~--
YES! Help me improve my oomputing skills. Send me 
12 .isrues of HOT C.oCo for -$44.97 (US). I understa;nd 
that -with payment enclosed or credit card order I will 
receive a FREE Issue,. making a t-0tal of 13 is.rues for 
$44.97 (US). 
Get a 13th issue .FREE when you endose payment <Jt 
charge it on your Mastercard, Visa, or American ~· 

0 CHECl<IMO D MC D VISA 0 AE 

CARD*-------~~--XP.DAT""'·-----
SIGNATURE________ _ ______~ 

AM""------~~-------~---
AODRES·..7..----------~-----~ 

POSTCODE-~----~COUNTRY_ ____ _ _ 
HOT 1CoCo • 80 fine Street • ~rough. NH 03458 • !!~~ , 

'73DFDU 
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Gelling down lo 

small business 


There's more to the micro than playing games - Margaret Norman explains some of the 
methods and applications of data storage and manipulation 

MOST HOME computer owners bought 
their micros in the !belief that they would be 
able not only 10 play games ·On them, but 
also use them to keep track of their bank 
aooounts, look atter their fi les and so on. 
Here is a program which I hope will make it 
easier for you to do some ·Of these tlhlngs, 
by showing you how to store and manipu· 
late data. 

This program has been written to hold 
the names of a number of items, further 
brief descriptions (eg the category to which 
each be'longs) and an associated numeric 
value. It can calcu late the total numeric 
value of various numbers of different items 
for you. There are several possibl1e ap· 
ptications for a program like this: it could 
be used to calculate the value of stock in a 
small shop. by entering lhe names of ilems 
stocl<:ed and their prtces . or ·even to calcu· 
late the calorie content of a meal. by 
entering names of foods and their calorie 
values . 

File structure 
It could also be used just as a simple file 

tor, say, names, addresses and telephone 
numbers - you can just ignore the part of 
the program which performs the calcula­
tions, or remove it by deleting lines 260 
and 5000 to 5150, changing the number 5 
in lines 270 to 290 to 4, a11d omitt ing the 
number 5000 from line 300. 

The first stage in writing such a program 
is to determine lhe structure of the fi le to 
be used. the number and 1ype of data 
fields and lhe maximum number of records 
that can be handled. The number of 
records which can be held in memory at 
once obviously depends on the number of 
fields in each: the more fields. the less 
records you can have. The data ls held i11 
arrays; here a string array is used for the 
first two fields, and a numeric array for the 
third. It would be possible to hold all the 
data in a string array, using the VAL 
function where calculations are to be 
performed, but if it is known that calcula· 
t ions will be required it is more efficient to 
use one numeric array. 

Alphabetical order 
If you are unsure how many records 

your file will hold, you can find out by trial 
and error; put a fainly large number in the 
DIM statement at the start of l he program, 
then keep entering data until you get an 
OM error. PR.INT N will then give you 1he 
number of records it took. If you do this, 
remember to record the data at regular 
int!ervals so you don't rose it all . 

The records are arranged in alphabelic· 
al order by the sort routine in lines 2050 to 
2120. A very simple sort has been used, 
which will place records in the fi le fastest if 
1hey are entered already in alphabetical 

order. For data which is l1ikely to be entered 
in a random order, a more complex sort 
routine, such as a biinary sort , would 'be 
quicker. It would be a simple task to 
change the routine so that records are filed 
according to the numeric value rather than 
the name of the item - just change every 
occurrence of A$(X,1) in this section 10 
A(X) . 

Deciding options 
Once you have structured the file, the 

next job is lo decide which options you 
want to have available to the program 
user. Obviously you wrn need to be able· lo 
enter new data, to save the data on tape 
and to load it again (there is little point In 
having a file if you cannot also examine 
entries). An option to delele entries is also 
fairly essential ~ here it has been com­
bined with the examine data option. If your 
records are fairly long ones it may be 
desirable to include an option to alter the 
data in individual fields - here, changes 
can only be made by del'eting then re ~ · 
entering a complete record. You may also· 
want to be able to search for all the records. 
containing a given string ; use the INSTR 1
function for this. 
-The option to load an ex1isting file from 

tape is given at the beginning or the 
program, as this can only be done at the 
start All other options are presented in ~ 

1 O REt1 ADDF I LE 
20 REM EIY MARGARET NORMAN 
30 PCL.EAR l:CLEAR 10000 
40 DIM A$<400 , 2) ,AC400 ) 
50 CLS4 
60 PRINT@204, 11 ADDFIL1C:"; 
70 FOR DL~o TO 1000:NEXT 
101) CLS 

110 INPU f" DO YOU WISH TO LOAD EXISTING DATA FILE FROM TAPE";Qt: 

120 lF Q:f.,,"Y" THEN 1010 
200 REM MA It~ OPT l otJS 
210 CLS 
220 PRlNT@37,"0PTIONS AVA I LABLE:"; PR INT 
230 PRINT" Cl) ADD NEW ' DATA TO FILE" 
240 PF<IIH" <2> EXAMINE/DEL ETE DATA IN FILE" 
250 PRINT "(3 > SAVE FILE ON TAPE" 
2 6 <) PRlN r" (4) CALCULATlOM" 
270 PRINT"(5) STOP " 
280 PRINT:INPUT"ENTER NO. BETWEEN 1 AND ~";OPT 
290 IF OPT<1 OR OPT >S THEN 280 
300 ON OPT GOTO 2000t3000 ,4000 ,5000 , 350 
350 CLS:PRINT@268 ,"GOODBYE":END 
1000 REM LOAD FI LE FROM TAPE 
1010 CLS: PRINT''WHEN TAPE IS READY ,PRESS 'ENTER'";; INPUT Q$ 
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Complete 
control at your fingertips. 
The smooth control of a Voltmace 
DELTA sprung return joystick is now 
available to Dragon owners. Called the 
DELTA 30 .it isa cut down version of our 
DELTA I4B handset. 
The same robust ball and socket jointed 
joystick but with the keypad blanked off to 
leave a choice of one of three fire buttons.. 

e Nylon encased - Steel shafted joystic~ with 
ball and socket joint 

e Fast spring return to centre 
e Graphite wiper linear potentiometers 

DELTA JD joystick ........... £.10.00 each 

or £ 19.50 per pair 

PARK DRIVE, BAWOCK. HERTS. SG7 6E 
Tel: (0"62) 89..10 

Caners: weleome at the factory - Monday to Friday 

Made in England. Trade terms available. ~ 


\r'o.'tmace cJelta ic:1 


advanced Dragon b,ook 

sou:nd&graphi,cs 
 from Sunshine 
fortheDragoncomputer 	 Graphlc11 for the Dragon computerAdvanced Sound & ·

by Keith and Steven Brain £5:95 
Advanced Sound & Graphics uses a carefully struciured aipproach to 

indUdingmachinecodesubioutines 	 show you how lo develop routines in your own Dragon programs. 
AUthe major aspects of the sound and graphics capabilities are covered 
in detail and are lull)>' illustrated. The lbooli< takes yoru from first principles 
through to bar Ciharts; maps, 3-0 projections. movement, animation, 
direct drawing, screen saving and printing and many oliher features_ 
Complex SQund effects are e·xamined in detail including k.eyboard sound 
synthesis, the graphic display of music and the integration of sound and 
graphics. 
In addition to dealing with the operation and applications of the BASIC 
commands the book explains the internal organisation of the sound and 
graphics facilities. It atso shows you how to use machine code routines 
to improve your programs. 
Keith and Steven Brain have already published the besl selling book 
Dragon 32 Games Master.•................. 


• S1,mshine 	 I 
Please send me...... .. ............. ,... copies of Advanced Sound & G~apnics al


I £5.95 ea.eh. 	 I 
1enclo~ a cheque/postal order f(lr £ . . . , , . - . . II payable lo Sunshine, 12-13 unre ~.port Street, Londor1 WC2A 3LD. 

I Name ........ ...... ..... ...... .. .... ....... ............. .. ........ ......... .. ..... ..... . ' "· ······----- ·· · I 

I Addtess.. .... ... .... ... .... ....... ..... ..... ... .. ..... .... ........... --- ····· ······ ···· ----··· ... ........ ,,,.. I 

I ···· ·----- ........... ..................... ..... ..... ..... ...... ............ ... ............... .......... ..... ...... .. .. I 


Signed............ .... ..... ,,, ,,, ,"'" '·' ·· ----- ····· ---· ········ ··· ··· --- ···· .. ---- ·· ···· ·---- ···"'" ·· ---- ---- II or ring 01-734 3454 to order by Access/Mastetcard

I We can niom1ally deliver in four to l i\le·days I 
Sunshine - publishers of Dragon U!ser. Popular Computing W~l<fy, I

I books and software ____________________............., -..·--.. 
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1020 

1030 

1040 

1050 

10.!;i(> 

1070 

1Q80 

2000 

2010 

202(• 
2030 

2040 

2050 

2060 

2070 

2080 

2090 

2100 

2 110 

2 120 

2 13 0 

2140 

3000 

3010 

3020 

3030 

3040 

305() 
3060 

3070 

3090 

309fJ 

3100 

3 110 

3120 

3 13 0 

3140 

3 150 

3160 

3170 

318:0 

3190 

3200 

32 11) 

3220 

3230 

3240 

3250 

326 0 

327(1 

3280 

3290 

3300 

:3310 

3320 

3330 


OPEN"l",£-1,"ADDF" 
INPUT £-1,N 
FOR I ... 1 TO N 

INPUT £ - l,A$Cl,1J 

INPUT £-1 tA•<I,2> 

INPUT £-1, A <I> : NEXT I 

GOTO :ZOO 

REM ADD DATA TO FILE 

IF N=400 THEN CLS: PRINf<t265, ''FILE 

CLS: INPU'T"NAM"E: OF l EM"; A:f <N+l, l) 

lNPUf "DESCRIPTIONH;A$(N+l,2> 

INPUT"VALUE:";A<N+l) 

IF 1\1=0 THEt\I 2120 

FOR JaN TO 1 STEP -1 

IF A$Cl+1,L>>~A$CI,i> THEN 2120 


IS FULL" ~FOR DLmO TO 1000t NEXT: GOTO 20() 

T$(1>=A$~!+1,l>:T$<2>•A$<I+l,2J:T•ACI+l> 

A$(l+1,1J•A$Cl,l):A$Cl+1.2>=A$(J,2);ACl+1>•A<I> 
A$ll~1>=T$ ~ 1>=A$<I,2J•T$ C2> :A<I>•T 

NEXl' I 

N=N+l 

CLS:INPUT"ANY MORE NEW DATA <YIN>";t:!$ 

IF ~:!i="Y" THEN 2010 ELSE 200 

REM EXAt1HJE/DELETE DATA 

ClS 

PP.INT"DO VDU WANT: " 

PRINT"(l) THE WHOLE FILE" 

PRINT" <2) A PARTICULAR ENTRY" 

PRl.NT :INPlJT"ENl ER 1 OR 2";X 

IF X<> 1 AND X<>2 THEN 3050 

IF X--1 THEN I =l:GOTO 314(~ 


RE I':! FINO ENTRY 

CLS: INPUT"ENTER NAME";Sf; 

FOR I --1 TD N 

IF S$=A$(I,1> THEN 3140 

NEXT . I 

CLS :PRINT"THIS ITEM IS NOl' IN FILE":FOR DL=O 

CLS: PRINTA$ (!, lJ : PRINT A$< I, 2). : PR INT "VALUE: 

PR INT:PRINT"DO YOU WANT TO:" 
PRINT" ( l l Df:U::: TE THIS ENTRY" 
PR iflf'' <2> EXAMINE NEXT ENTRY" 
PRINT" !3) SELECT NEW OPTION" 

PRINT:IMPUT "' ENTER '1,2 OR 3";Y 

I F ' Y<1 OR Y>3 THEN 3190 

ON Y GOTO 3240,3220,200 

IF I <N THEN Jml+l:GOTO 3140 


TO 10001NEXT1GOTO 200 

";A Cl> 


CLS :PRINr@265,"END CW FILE":FOR DL:=sO TO lOOO:NElCT:GOTO 200 

REM DELETE ENTRY . 1 


IF I=N 1'HEN 3280 

FOR J=I TO <N-1> \ 
A$(J ,1>~A$ CJ+ l,1 > cA$<J, 2} ""A$ EJ +1 1 2):A<J>=A<J+l>lNEXT J 
M-=l'l-1 

CLS: P R u.,i r "ENTRY DELETED II: PRllNT 

PRINT "DO YOU lo.JANT TO:" 

PRINf"<l> EXAMINE NEXT ENTRY" 

P RINT" <2> SELECT NEW. OPTION '' 

PRINT: INPLIT"EtHER l OR 2";Z 


... a menu, to which the program returns 
when each task has been completed. 

The roulines which handle the sav1ing 
and loading 01 data on tape have been 
simplified by making the first entry in the 
tape file the number of records in the file ; 
this means there is no need to use an 
end-of-tile marker. The program pauses al 
the start of these rouUnes (wails for EN­
TER to be pressed) to give the user time 10 
position the tape and pul 1he recorder in 
the correct mode. You could ff you wish 
insert a MOTOR ON command to facilitate 
the positioning of the tape. 

The section of lhe program which per­
forms the calculations is also very simple. 

You are asked for the name of an item; the 
appropriate file enlry is found, then the 
description and value are printed and you 
are asked for the number of these items. 
The computer then calculates the value of 
this number of items and gives you this 
fig1.1re and a running total. If the name you 
have entered is not in the file you are 
informed of this and asked for another. 
This is important as the Hied names are 
only checked for an exact match with the 
word you have entered, so if you spell the 
name differently the appropriate entry will 
not be found. 

All programs involving the use of data 
fi les should be crashproofed as well as 

possible, to minimise the risk o1 data being 
lost. Every request for input should be 
aocompanied by a clear indication of the 
form in which it is required, and followed by 
a check to see that it does fall within the 
required range, especially if it is to be used 
in an ON . .. GOTO statement. There are 
plenty of examples of how to do this, eg 
lines 280-290 check the selection of an 
option from the main menu. All selections 
of options in this program are checked in 
this way, but no checks are made here on 
the actual data in the files . If you are 
writing, say. a fi nancial program where 
typing an extra zero by mistake could 
prove costly. it is obviously worth . ­
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EDIT+ 


* EDIT+ is a Full Screen Editor and 
Programmer's Tool Kit. It's an excellent 
aid for writing programs in BASIC and is 
easy to use for the novice a.swell as the 
experienced programmer. EDIT+ incl'udes 
all the facilities of HI-RES. Up to 23 lines 
of your program are displayed on the 
screen and can be changed by 
overtyping, inserting, or deleting 
characters. Functions include: Find String, 
Change String, C-0py Text, Goto Specified 
Line, Scroll Up Down, Append From Tape 
and Enter Basic Command. No Dragon is 
complete without an EDIT+. £34.50 

DASM 1s a versatileassembler, designed 
especially for ease of use on the DRAGON 
and allows you to assemble machine code 
whil'e still' retaining the full use of BASIC. · 
Supports.all 6809 instructions and modes. 
Allows any length for labels (the first 5 and 
the last characters are used). Full suppmt 
for output to printer. Recommended for the 
beginner. £18.95 

* Plug the Hl·RES cartridge into your 
DRAGON and you will immediately see 
the improvement. The screen displays 24 
rows or 51 characters with proper lower 
case and BASIC works as normal but 
with extra features: Selectable character 
sets (English, Frenah, German. Danish, 
Swedish. Italian, Spanish). SPRITE 
Graphics. Redefinable Characters. 
Improved keyboard action with 
autorepeat allows faster typing. Graphics 
and text can be mi)(ed on the screen. 
Suitable for educational and business 
use. £25-30 

DEMON 


Apowerful machine code monitor which 
allows you to delve into the internals of 
your DRAGON as well as helping you to 
debug your machine code programs (and 
BASIC programs using PEEK and POKE). 
lndudes: Examine/Change memory, 
Examine/Change registers, Print Screen, 
Set Breakpoints, Test Memory. An essential 
tooj for all machine code users. £18.95 

SOURCE 

TAPES 


The following programmes contain both 
source and object code, They can be used 
in con;unction with 'DASM' or on their own 
as individual programmes. It's a great way 
to build up your software library. Each tape 
represents excellent value at onjy £5.99 
each. 
1. DISASSEMBLER 
2. GAME OF LIFE 
3. HI-RES SCREEN DUMP FOR EPSOM 

4. Hl·RES SCREEN DUMP FOR SEIKOSHA 

DASH/DEMON 


* It has all the features of both DASM and 
DEMON in one package. DEMON is tile 
natural·partner to DASM, compfementing 
each other perfectly. Write, test and use 
your programmes without the bother of 
reloading. It is extensively featured in the 
new book by Ian Sinclair on Dragon 
Machine Code. It is the ideal combination 
for the machine code user. £30.45 

V'SIT YOUR NEAREST STOCKIST OR FOR FAST MAIL ORDER SERVICE 
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GRAPH 

DRAWER 


For Hl·RES or EDIT+ , draws. bar charts 
direct to screen and printer. Print module 
for Epson MX or FX printer included. 
Introductory offer of £14.95 if purchased 
with HI-RES or EDIT £19.95 

BOOKS 

l 

l 


Books and Extras 
Introducing Dragon Machine Code by 
Ian Sinclair £7 .95 
Advanced Sound and Graphics £5.95 
The Workil'lg Dragon 32 .£5.95 
Programmmg the 6809 Zaks £12.50 
6809 Assembly Language Prog. £12.50 

Leventhal 
Postage on books: 50p per book except 
Zaks/ Leventhal £1 maximum £1.50 

EXTRAS 


DUST COVER inc P&P £2.99 
PRINTER LEAD inc P&P £14.95 
MONITOR/SOUND LEAD inc P&P £3.99 
Super inexpensive 14 inch Colour 
Monitor with integral sound ideal for 
DRAGON and most 
other apptications only £2'25.00 
DRAGON DISC DRIVE 
complete inc P&P £269.00 

The following MST programs are now 
available for use on cassette with the 
HI -RES 51 by 24 Screen: 
Database. Business Accounts, Stock 
Control, Invoices/Statements. Mailer/ 
Address Book. 
Also available: Home Accounts, MST 
Gale. £19.95 

BEDFORD 
Software Centre, 52.a Bromh.am Road (0234) 44733 

81RMI GHAM 
The Gamekttper. Grandfare Superstore, Isl Aoor, 224 H1g" 
Street. Erdmgton (021) 3846108 

BRISTOL 
Brensal ComputerS Ltd. 24 Patk Row (0272) 294188 

DERB'11$H1RE 
Dragon Dungeon, Milton House. St John's Street, Ashbollfne 
(0335) 42529 
FirSt Byte Com1Puters, 10 Main Centre·, London Road, De by 
(0332) 365280 
DORSET 
Games & Computers. 31 North Street. Wareham (09295) 
51383 
ESSEX 
The Se11ous U!>!!rs Software Cent1e. Al Bohngbtoke & 
Wenley. High Street. Chelmsford (94) 58771 

HAMPSHIRE 
Commercial & General Typewriter C-0 ., 165 L}'llChford Roa!J. 
Farnborough (0252 ~ 540125 

HERTFORDSHIRE • 
D.J. Computers, 11 Town Square. Ste~enage (04138) 65501 

l~l.AND 
Data Bank, Nagor House. Dundr•um Roocl. Dublin 
(0001) 988284 

l<ENT 
Medway Computers. 141 New Road. Chatham (06341 
826080 
Modata Computer Ltd.• 30 st. John's Roael. Tu11br1dge Wells 
(08921 41555 
LA CA.SHIRE 
Elkan Erectrorncs, 11 Bury New Road, Prestwich. Ma ncllester 
(061) 7987613 
Horne Cornpute1s, 234 Church. Stte1!l. BIJckpool 
(0253) 22340 
LONDON 
Boffe M11:ro Sliop, 310 Stteatham High Road, S.W.16 
(01) 769 2887 
Stirling Micro Systems Ltd, 241 Baker Street. NW.l 
(01) 486 7671 

MIDDLESEX 

t:nlield Commun1ca l1orrs, 135·High Street, Ponders End 

(01) 805 7434 
NORTHEHN IRELANO 
M.K.M. Electronics Ltd.. 25 Antrim Street. Lisburn, 
Co Anttim {08A 62) 3184 
NOTT INGHAM 
CompoJter Ma e , 27 Goosegate, Hocl<.le~ 
!0602) 586454 
SCOT LANO 
l 1v1ngston .Computer CentJe. 17 The Mall. L1wigston. West 
lGthian (0506] 36978 
SURREY 
Comv tasolve L d. 8 Central Pa ade. St. Marks 11 1, S~tb1ton 

OU 390 5135 
Statacom ltd.. 234 High Street, Sutton JOI) 6612266 
SUSSEX 

Gamer, 24 Gloucester Road, Brigl1tl'.l41W2731698424 

l'IALES 
AberOata L d. (at Galloways) 23 Pier Street. Aber~twylli. 
Dyed (0970) 615522 
WESTMIDLANDS 
Progressive Com1Mers. Marsh Stteel. Walsall 
(09221 &40593 
YORKSHIRE 
Comprite Ltd., Thorite l-lotJ!>e, La;ste1dyke. B1adlord 
(02741668890 
INTE~ATIONAL 
CANADA 
Clragon Data ~Canada) Lid., 130 Adelaide Street West. Suite 
1820. TORO TO (416) 947 9052 

RAEL 
The Computer (Nachmam Comte ) ltd.. 5 Halpern Stree . 
Tel-Aviv t-03) 230648 
NO~VAY 
lnfoIT11asr1onssytemer ?.S, .Sk1pperg Boks 342. OslOll< 

(021·501080 

•Available al selected branches of Boots. 

~ 

COMPUSENSE LIMITED 
Sox 169, 186D Green Lanes, Pa lmers Green,CONTACT COMPUSENSE (Please add 50p p&p per order) ~ London N1.3·4HT 01·882 0681/ 6936 2411r 

Telex: 8813271 GECOMS G 
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3340 IF Z<> l AND Z<>2 THEN 3330 
3350 ot.J Z GOTO 3220, 200 
40<) 0 REM SAVE FILE ON TAPE 
401 0 CLS: P,RINT"WHEN TAPE IS READY ,PRESS 'ENTER'";: INPUT O:f 
4020 OPEN"0" , £-1,"ADDF" 
4030 PRINT £-1,N 
4 0 40 FOR I•l TO N 
4050 PRINT £-1,A$(l,1>~PRINT £ - 1,A$<I,2) 
4060 PRINT £-1,A«l>;NEXT I 
4070 CLOSE £-1 
4080 GOTO 200 5000 REM CALCULATION 
5005 T""O:CLS 
5010 INPU r "t.JAME"; F$ 
5020 FOR I=l TO N 
5030 IF F$=A$<I.1> THEN 5100 
5040 NEXT I 
5050 PR INT"THIS ITEM IS NOT IN FILE"160TO 5130 
5100 PRINTA$<I,2>:PRINT"VALUEt ";A(l) 
'51' 10 lNPUT"NUMBER"; M 
5 120 PRIN "TOTAL VALUE:";M•A<I>:T =T+M*A<I>:PRINT "RUNNING TOTAU";T 
S130 PRINT:INPUT"ANY MORE I TEMS lY/Nl";RS 
51140 IF R:f="Y" l'HEN 5010 5150 GOTO 200 

<Iii checking that data lies within certain 
limits or asking for additional confirmation 
of very large 1items. 

A short program like this adapted to suit 
your needs, will deal with a wide range of 
minor tasks but obviously it has its limita ­
tions. If your requirements are much more 
complex then it is well worth looking at 
some of the ,business programs on the 
market. A clear understanding of how this 
program operates, though, should make it 
much easier to get to grips with its big 
brothers. • 

Program structure 
Lines 
10-70 initialisation, title 
100-120 load file option 
200-300 main options menu 
350 end 
1000-1080 load file from tape 
2000-2140 enter new data 
3000-3230 examine data; delete data op­

tion 
3240-3350 delete data 
4000-4080 save file on tape 
5000-5150 calculation 

Variables 
used 
A$(1, 1) name of item I 
A${1,2) description of item II 
A(I) value of item I 
DL delay loop counter 
N no. of records on file 
Q$,R$ YIN inputs 
OPT,X,Y,Z options selected 
l,J loop counters 
S$ search string 

(name of item) 
T total (in calculation) 

The RAINBOW is the biggest and 
best magazine available for the TRS· 
80 Color, TOP-1 00, MC-10 and 
.Oragon-32 Computers. 
' And no wonder! It's over 300 pages 
th ick each month .. . pages brimming 
wilh programs. product reviews, 
tutorials, columns. hints and tips 
about your computer. Yes, i t i.s cons i­
dered " the" Color Computer maga­
zine to buy. 

Don't de,ay. For only $28 you can 
get the Rainbow every month of lhe 
year. Then your coco will be Kong of 
the Hill too! ­

U.K. Sub•c::riptlon r•tes 
U.S. $65 surface rate 
U.S. $100 air rate 

. i;.,..l '"' ' ""' ' '"'4 • • , . ...,,.•, 

tile Rainbow 9529 U.S. Highway 42 
5021220·4492 PO. Elm 209 S.ubKr1p t1ons io O''le AA•,. BOW art 

P1osp.ec l . Ky 40059 	 $~$a y~a r 1n ttu:- lJniled Scat~ 

Canaoian ;rnrJ Me ..1can r.a1c
YES' Sign me up or a )•9.ar f121~sueslo1the RAINBOW. US $3&. su, ffl t ir. r3te o or:h~r 


ame GOUf'llr es U S $6&. a.1r ,_..,'" 

Address 	 lJ S $100 All:!ubM; np11 ons 
C11y Sta~e Z•p 	 beg in with 1 l!I curren' 

Paymen1 Enclosed 1s.:;1.1_e P1ease: it uov. 
U I 0 5~WMlo.'SCharge VISA Masle Car<J A errcan E•press to r t1r-s.t copv 

MyAccount• I erllank# <MConly) 
S1gnatur"fl Card E •pt!~l 10t1 Dale 
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1 
2 

SETSCAN <C>PA'1 D ' A~CV",··' 

Recovering

from i/o errors 


Pam D'Arcy shows how to sort out your tapes with Tapescan 
IN PRACTICALLY EVERY issue of any 
computer magazine we commonly read 
complaints about the lack of a verify facility 
on the Dragon. I have not worried too 
much about this as there are means of 
overcoming it. The lack of a tape catalogue 
facility irritates me although, again. SKIPF 
can be used to check that the tape content 
matches on.e's records. 

My pet outrage is the way that every­
thing grjnds to a halt on detection of an 1-0 
error. The biggest drawback for me is that 
this thwarts most attempts at cutting down 
on loading time by fast-winding tapes to a11 
approximate position. Brief encounters on 
a BBC machine show that all blocks within 
their files are numbered, the blocks are 
identified as they are passedlloaded and, 
having been informed of an 1-0 error, you 
are allowed to reposition the tape to 
attempt a re- read of the problem block if it 
occunred during loading. 

The Dragon gives you no idea of how far 
you are through the current file, be it one 
being loaded or skipped, so my usual trick 
of "SKIPF" until the tape reaches the start. 
of the next file may need to be typed in 
only a few times - or so many times that I 
give up and rewind the wholeJape back 
and start again anyway! 

Having received the Dragon Data "In­
formation for Machine Code Users" leaflet 
(and anmed with tape layout information in 
CoCo's Technical Reference Manual), I 
set about writing a tape listing program 
with two main criteria: 
1. 	Recovery from 1-0 errors to allow faster 

tape positioning. 
2. 	It should be machine coded so that it 

could be permanently resident in the 
Dragon and be used without affecting 
any other program currently loaded 
(notably, Basic!). 

The resulting machine code listing, 

Tapescan, is published with this article. It 
doesn't assist with CLOAD/SKIPF and 
program read/write errors in that it is not 
intercepting any of those routines - but it 
is there to assist with checking the tape(s) 
alongside other programs when you may 
be e)(periencing problems. 

Tapescan can be entered directly using 
the TOPSY program featured in the June 
issue. My initial entry took only about 20 
minutes, including checking out my own 
coding queries. 

Or you can use the Sets can loader 
which is also published here. 

Brief details of its use and technical 
details now follow. Information on the tape 
file formats can be ascertained from the 
listing. 

Between fi les, the cassette motor is 
switched off for approximately thiree 
seconds. If no key is pressed in this time, 
the run continues; if a is pressed, the run 
is terminated. Pressing any other key 
leaves the motor switched off until another 
key i.s pressed (Q will again quit the 
program), enabling tapes to be changed or 
the screen display to be studied. 

If a read error is detected, the program 
resumes by hunting for a file header block. 
As data blocks containing binary intorma­
tion (eg CSAVE, CSAVEM file$) are stored 
without inter-block gaps, obviously, de­
pending on where within a file the .-. 
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Action Packed 100°/o 1Machine Code Arcade Software for DRAGON 32 
J.flC>ilBISOn '" ~.,--.-.-. 

C'llCROS Chess 

i'l.!J-o, • 
DRAG()tl 2 
vaders . 

·agames for £6.95 

\IU LllJflES: Galaxia.n·l ype game in 
l'flic~ a llock of vit!turts gu~rd 1hil! r · 
eggs. Jusl Wllllfl yau 1:11 · k yo-u ·ve 
kill'e~ them ai r, lhe eoos halch! 

£6.95 

Out ro r aquiet cl rive in your Morris Min or when. you inaclvert>enUy wander on to a nee track . 
and find yoursotr in the middleol a Grand Prix. To lvrn baok against the ot11er ca1s wouldbe 
suicide . The only thing o do is grit your teelh, grip the wheel, pU1 your foot down and mike 
for the li n i~hing line and salety. Uyou can avoid the crash barriers and 011slicks. drive fa~t 
enough to avoid bein~ run o~er by MarioaM N'elson behind you. then ~ou cari think atout 
o~ertaki ng the cars in fn:mt..Ca11 you mak:e it llelore your car tall~ te1 pieces? Another superb 
Arcade style game wi!h animated ioh resolu ion colour graphics arnl sound. Roqu ires one 
joystick . 
Avery fast act4onwith1accelerator. damaqe re port. IImer, six le~'l! I S o1 skill and hall o.ffame . 
SUPPl..IEDONCASSETIE .. .,. ..... .. ...... .. ... ....... .... .. ...... £6.95 

All orders despatched by return 1st class post 
CaJ/ers and Trade enquirie.s welcome 

A11ailable from SPECTRUM and other good software dealers 

BlmAA: Ollma Ulle laddeis and di~ 
holes 10 trap lh! ·'Meanies" bslore · 
they ~ill Yl!U 

DRAGON 4. ,erod'~c~'-.em.o:,"""-"'-' 
and tlornelS. 

3games tor £6.95 

J. Morrison (Micros) Ltd DEPT DU284, 2 GLENSDALE SlREH, LEEDS LS9 9JJ 
TELEPHONE (0532)480987 

CRlJISADER: rn Q~e51 ol lhe K (lr41il 
yoo , ·Ou• intre~id heto, have to over· 
rome seven l~creasingly d•f11cult 
sl•Q~ to reach your ~11<1 1 ~o ooo has 
yet ma.de 111 

£6.95 

MAUR ICE MINOR 

SPECIAL OFFER 
FOR 'THE NEW YE.6JRTOP QUALITY DRAGON 32 PROGRAMS Any IWO programs 

for onfy £10

FROM B&H SOFTWARE 
PUB CRAWL~ NEW RELEASE • £6.95 
Mas 1no wi!o stopped your trips to ·lhe p ub? Well here"sa game lhaues.ches tM par1sothergemescannotmech! You'll need 
caurege to crawl round th<> town and stagger hom& 'MfhQu! ge~iing either run ovtlr or BrTested. Th!! more you dnn~ ll'le harder 
things 9et-as itte traf!lc gets taster a/'ld 1ne police come cut in mare larce. A quick t>ur9er maywor~ wonders and qoes down 
gr<1a1 guns. features. sound, high srore di!;pla.y. A. Sf!!l)arate Instruction toallllt is included making the gam.e a.II oolOur, high 
r<>SOlutioo. mechin<XOde action. Ifs ready ...nen you ar& Bob-! 
" Another superb Dragon Game . . . entirely ii'> J1llachi1'10 cOdo. pas1 ac1ion amusing .sound elfects" . • . . .,,, "k"' 

• Popular Computmg ••"-= 
AND ALL BECAUSE. . . ' £6.95 
We proudly pr·esent ou< latest relee.se. A. tQt~lly ·O• iglna! ganie Will'1 an amazing nine sere..,$. LOQSef\' baseel oo a lelevisicm 
advertisement the idea is to get ttle choc-y"s to your l:lelOVlid's home before !ihe arTIYes. YO\I muS1_riS~ lile and r.r00 by driving. 
runrring . horse riding. motoreye10 riding and jumping, hang-ghd ng. skiing. dangling rtom a sk•· hh and parachut g to ltle 
scene. With wperb graphia;1sound .affects and tlighcscore·char!. lhe game culminat<>S with en e.xcellent tlrnShlng OISl)lay !or 
!hose ~hat make i1. 1But will !l(lt.1? 
" A hlg111y enter:1a111ing gam111or all I.he family" . . . Hom& Computmg Wee•~ 
FREE PARKING £6.95 
il»he first full ·featore Yers1on of the ex11em111y popular board game a11a.leble IOI tM Dragon. Acompl'1f:e slmulaiiO<'I including 
IJu,ying, selhng. mongaging, etc, etco. TilB program makes f11il use oi tM Dragon's colour f~llties arid incorporates !;On>e 

•nspiriid grap'liic• and sound effects. Witn options lor 2·6 players.. car>tinual l'y a•a!lable instrnctiaM and the Otagon as 
bank.er, the game is terrl1ic for all the lamily and there will be no mis.sing C500sl 

• SUBMARINE COMMAND1ER £6.95 
Navigate the seas to fine! the enemy with this tiigh ·rasolu~ion colour simulation. Engage enemy ai~l!!-11 and Sl1ips who will try 
to torpedo end •11m y~. Oepll'1 charges and under·sea. mines add 1<> your problems. Y.ou ere assisted by torpedoes . 
pe,;,cQlle • lew, radar ·compass., fuel end d6'1lth gauges wi1h on-sere"" displays oi atnmuni1ion end $COre. ReafiS1ic 
e•plosions ar>d sound eftocts atongs'de odei!llitica1i0n sheet, home-coming display. hall of l ame ancJ grap!'Jie reward for 
beaiing the higtM>core ma~es 1his program e m~terpiece. TRY 11i! 

•LUNAR LANDER AND RESCUE £6.95 
A ·bri rliant ·nw·part game. 1Par1 O<le is an arcecle standard lf.ndi>t wnlch trains you for p"'1 tw<;J. Hert> Y°" mus:!. re.scue l unar 
e.ngineess in a tortuous cavern. fuel dump landings and lalliilg stalactites add to the perils of your heroic mission in one of

PUB CRAWL (NEW RELEASE) the best Dragon programs a11.Ulet:ile. 
"TM best ver5ion we've se8" IOI' lM Dragon 32" ... Drago11 Or./rigtJOf1 "Very gooc1·· , .. Oragl)ll Data:

A 100% Machine Code and " A. cha.llenglng and well•wrilten game" . . . .Dragon User 

100% Hi-res graphic game ALSO A WEEK ATTHE RACES £6.95 GEOGRAPH1Y OF UK £6.95 
AVAILABLE GRAPHIC TOOLKIT £6.95 BLACKJACK/JACKPOT £5.95 

TOP IDEALERS " All plic&S fully inclusiveB & H SOFTWARIE STATACOM - Sutton, Surrey • E~.ceiienl display on blackiWhlte televisions 

Dept HP 
 DRAGON DUNGEON - 0.rbyshh.. • ~spatch withiri 48 hours

JARAK SALES - Glasgow .208 King S1reet. Cottingham, Hull " Generous dea:ler termsIUYSOFT - DevonT·el; 0532 456658 •· We offer 25% royaltles lot programsNORTHAMPTON COMPUTER CEINTRE 

10£AL IPRESE'NT 
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7DDE 9E 7E LD>C $7E70A0 26 01 BNEObject 
Address code Op Exit from program requested 70El1l Cb 08 LOB7D5D 20 1119 BRA >7068 

7 DA2 39 RTS 
7DE2 1A6 80 LOA ,X+Preset data area, title Wait tor anotherkey to be pressed before 

70SF ~4 41 50 45 .'''.i' • proceeding 7DE4 BD 90 111C JSR 
53 43 41 4E 7DA3 IJD 80 1116 JSR 7DE7 '5A OECB7067 9.p ,-' ;J ~ ·.; 


7DA6 81 00 GMPA #$0111 

Program, clear scree'fl 

7DE8 26 F6 BNE >7DE2 

Display file type· (00= Basic, 01"' data,7DA8 27 F9 BE:Q .>7DA3 7069 86 60 LOA #$6121 
i ' 02=mlc)I ' 

Key pressed7D6A BE 1114 0111 LDX 7DEA 96 2 0 LOA 
70AA1 S:t SI CMPA IU5l 


7D6.D 9F BB STX :fBEI 
 7DEC 90 8111 0C JSR 

70AC '2.7 F" 4 13EQ >7DA2 


7D6F" A7 80 STA ,X+ 
 7DEF Ao a~ LD~Get first block ofa new run or expected file 
header block (previous= EOF) or rec.over7071 BC 1116 111121 C:MF>X 7DF1 A? SD 01 08 STA >7F"00, PC 
after read error 

Convert it to an afpha character 7074 26 F9 BNE >7DbF 7DAE BO 80 21 JSR $8021 
7DF5 BB 42 ADDA lt$42 

7081 AD 9F A0 06 JSR [$A01116lScreen cleared, display titre 7DF7 81 42 Cl"'PA •$'112 

7095 06 81 LDB $81 
7DF9 27 09 BEQ >7EGl3 

7079 A6 80 LOA .,X+ 

7076 30 SC E6 LEAX >7D5F,PC 

70B7 27 04 BEQ >70BD 
?DFB es 01 AiDDA, ••01 

Read error occf.lrred 7078 lF 89 TFR 7DFD 81 44 CMl"A ~U44 


70El9 80 78 LDA 

7D7D 84 7F ANDA lf•7F 
 7DFF 27 0 2 BEQ 


7DEIB 20 06 BRA ) 70C3 

7D7F ElO 80 0C JSR $81210C 
 7E01 Bo 40 LOA •$40Error free read 

7E0;;;; :BD 80 0C JSR $800C70~0 Pb 7c LOB $7C7DB2 C4 8121 ANDS #S80 
Display A jfASC/.f formal Basic file (efse

7DBF 27 18 BEQ >70097084 ~7 F3 BEQ , 7D79 space char) 
Nol a name block 7E06 E6 01 LOB 01,X

Tilling complete 
70Cl 96 6E LOA7086 3 121 ao 1211 77 LEA~ >7F01,~C 


7E1118 Cl FF CMPB 4t$FF
Output the error message 
7DC3 34 1116 PSHS B,A 7E0A 26 09 BNE '.'> 7'1!014?OB A 9F" 7E STX $7E 

7DC5 Bl) 80 18 JSR 7E0C 81 42 CMPA #$4270EIC 20 2121 BRA >7DAE 

7E111E 26 04 "BNE >7·El470CB 66 00 LOAMotoroff pause between files ofabout 3 
seconds to allow user to halt 7E10 86 41 LOA *$4170CA :EID 80 0 C JSR SSIZllllC708E BE 6111 111111 LDX #$61111110 

7E1 2 20 02 BRA >7E1670CD 3'5 02 F'tJLS A
7091 Bil 80 06 JSR $8006 


7E14 86 21111 LDA ••20
. , ?DCF BD 80 llJC JSR' 'f800C7094 81 00 CHPA U00 

7E16 BO 80 0C JSR $B111111C
7DD2 35 02 PULS A 


7 D96 26 1116 BNE >7D9E 
 Save inter·block gap flag (00;;; continuous 
7DD4 17 1111 1113 LBSR } 7' E'.OA data= binary, FF= gaps (with sync)= 7098 3111 lF LEAX - 01,X ASCfl/data)
7007 20 95 7E19 Ab 0 2 LDA 02,X709A 26 FS 

Process namefile block 7E1B A7 SD 111121 Eli!! STA >7EFF,PC7D9C 20 10 BRA >7DAE 
700~ 96 0 .D l- OA Save m/c addresses in name block 

7E1F' EC 121 3 LDD 03,XKeypressed- hair 7DDB ED 90 111C JSR •e00C 

709E Bl 51 
 Display name offile 7E21 ED 80 00 07 STD >7EFC,PC 

-4 initial error occurred, more errors Header block and any EOF blocllc: (if any), type actually read, displayed in hex (01 , 

may be reported before the start of the displayed in hex.; EOF FLAG - displays Data block: FF EOF block). 

next file is detected (the important thing is an upward arrow symbol if a separate EOF h - Header block occurred before the 

that the program keeps going'!) . block is present: ADDA ESSES (if machine previous We had been correctly terminated 


During the "'motor on'' time, you can of code file) - load and start in hex. (ie EOF block missing, perhaps when a 
course take the recorder out of read mode Erwr codes (displayed in reverse program had failed while writing a data file 
and skip ailong the tapes forwards/back· screen) are: andl the file was not closed). 
wards as desired. x - Error occurred (it is followed by the Tapescan occupies 675 bytes of stor­

The screen display is as follows: FILE­ error code returned by the Basic read age, including a 255-byte input buffer, thus 
NAME - the eight-cha1racter name that subrou!ine displayed in hex: th1e only error the highest address that it can be loaded .at 
the file was created with; TYPE - B mentioned in the grey Dragon Data leaflet is 32093 (hex 7050). That is why the 
·(Basic), D (Data) or M (machine code) file is a checksum error on the block) . addresses on the simulated machin·e code 
type; ASCII FLAG - A if it is a Basic file n - Not a Header 1block when expected, listing start at this address. This acts as a 
saved in AS-Cll format (CSAVE .. .,A (eg at the start of a run and will undoubted­ more than useful guide when entering the 
option); IBLOCK COUNT - the count of ly occur when reading past blocks follow­ program using Topsy as if you give that 
the number of DATA blocks between the ing an ·l·O error); it is followed by the block address as the start address for ~ 
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screenpLa~ 
134 St. V incent Street. Glasgow G2 SJU. Telephone 041-248 248 f 

MAD MONTY 


IT'S MEALTIME FOR MONTY . .... 
AND FROGS A.RE ON THE MENU !! 

GUIDE THIS RAVENOUS PYT ,HON 
AROUND THE GARDEN GULPING FROGS 
AMO MUNCHING MAGIC MUSHROOMS 
BUT BEWARE Or THE POISONOUS 
TOADSTOOLS. 

l':EEP YOUR COOL AND YOU MAY CATCH 
A SPEEDY MOUSE FOR A DESERT! 

PRICE: £7.95 


THE ANllMA.TOR 

IS YOUR DRAGON QUICK ON THE 

DRAW? ... . 

CAN YOU "DO A DISNEY"? .... 


NOW,. THE AN'SWER IS YES!! 

WITH THE FLICK OF A CURSOR YOU 
CAN CR~ATE YOUR OWN FULL COLOUR 
CHARACTERS AND WATCH WITH 
AMAZEMENT AS THEY SPAllNG INTO 
LIFE IN YOUR VERY OWN USABLE 
ROUTINES. 

FROM SPREADING PALMS TO SPEEDING 
SPACECRAFT ... THE LIMff IS YOUR 
OWN IMAGllNATION! 

PRICE:£9.95 


Avai lable by Maii Order, from SCREENPLAY, 134 St Virnce·nt Street, Glasgow G2 5DU. 
(Ch·ecks payable to SCREENPLAY) 

TASK-SHIP 
This is Ille ultimate· in scramble 

PROGRAM FACTORY LTD 
.. . are p1eased to announce lhat they have acquired 
a111rights lo market Programmer 's Guild software for 
lhe Dragoo1computer, to complement their existing range. Programmer's 
Guild is an American-based company producing .quality machine-code 
programs. We have a wide range of software, including litres for the Oric­
1 • Colour Genie,. CBM 64, Spectrum, Dragon and T1 ·99f4A, and they all 

::.t.-..f.rm1P1'11• come in attractive dustproof video cases. ·Call in at your local 
software dealer to view the games or contact us at the address 

~----·.___ below for 24-hour delivery. Send stamped, 
addressed envefqpe tor catalogue. 

TRADE ENQUIRIES TO YOUR USUAf. 
DIST1RIBUTOR

Original Arcade game. 
Move from lowly white 

belt lo ttle t:iltlmare 
warrior - Ninja 

Grandmaster 

Name (BLOCK CAPIT.AILS PLEASE) 

DRAGONK-32 
£6.99 DTaskship £8.95 Address 
£e.99 O Ninja Wall'riof £8.95 

D Pacdrolids £8.95SPECTRUM 
0 Kemps1on V!C·20INVADERS 

Joystick Adaptor £6.99 D Flucicman £:6.99 
The original Arcade game 

broughl lo life on the ORIC-1. Telephone orders accepted by cr·edil card iotal ei'iclQsed
All lhe· usual features plus a few 

s1Jrprise~. B~~Ess I I I I I I I I I I I I I I l I I Signature 
OU Feb IM 
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7E~S EC ~5 LDD lll5, x 

7E~7 EO BD 00 c~ srn >7EFA, PC 

Clear and display block count 
7E2B 86 00 LDA 11$1110 

7E 2 D A7 8D llllll' CD STA )-7EFE,PC 

7E 3 1 17 00 A6 LBSR >7EDA 

7 E34 20 08 BRA >7E3E 

Check if syni;; needed (gap flag -- FF) 

7E36 A6 SD 00 CS LOA >7 FF,PC 

7E;3A 91 FF CMPA •SFF 

7E3C 2b 0 3 BNE >7E4l 

7E3 E BO 80 21 $8021 

Get expected da!a or EOF block 

~E 41 AD 9F Alli 06 JSR C$A0~6J 

7E:78 80 3F 

7E7A 16 FF 5C 

Valid data!EOF block 
7E7D 81 FF 

BSR ) 7EB9 

LBRA >7DD9 

7E7F L7 LL BEQ >7EA3 

Data block - inr;rement anddisplay block 
count 
7EB1 9E 99 LDX $99 

? E93 3 0 lE LEAX -e:z.x 

?Ea::; 9F ea STX $68 

7E87 At, SC 74 LOA >7EFE,PC 

7E8A 4C INCA 

? EBB A7 ec 7~ STA >7EFE,PC 

?EBE 8D 4A flSR >7EDA 

Mlc mes are at end ii block length < 255 

1 E911l A6 BC bD LOA >7F121121,PC 

7EC3 39 ATS 

Display mlc addresses in flex 

7EC4 ~0 BC 33 LEAX >7EFA,PC 

7EC7 BD 0 3 BSR >7ECC 

7EC9 en 01 BSR >? !Occ 

7ECEl ::!>9 RTS 

Display space char+2bytes (addressed by 
regX)inhex 

7ECC 86 20 LDA •:120 

7ECE 90 90 iliC 

7ED1 Ac 80 

7ED3 SD 05 

7E05 Ab 130 

7 E07 BD 0% 

7ED9 3.9 

.JSR 

6SR 

LOA 

BSR 

RTS 

.. .x+ 

>7EDA 

'X·+ 

>?EDA 

7E4~ 91> 81 

7E47 27 1C 

Read error occurred 

7E 49 BD 80 18 

7E4C 96 78 

7 E4E BO Ell11 0C 

7E51 96 Ell 

LOA ·j81 

E<EGI >7E65 

JSR $8018 

LDA 

J SR ·t>B00C 

LDA :f8~ 

7E~~ 17 00 84 LBSR '-• 7EDA 

7E56 Ab AD 00 Ab LDA :> 7F01i!l,F·c 

7E":;;A 81 0 2 CMPA •:Jli!l 2 

7E5C 10 26 F F 2 E L8NE ) 706E 

MJc file was being rtJad - oulpul addresses 
7E60 90 6 4 BSR : 7EC4 

7Eb2' 1b FF 2 9 

Error free read 
?Eb!. 96 7C 

LBRA >7DBE 

$7C 

7E67 26 14 EtNE >7 E7D 

File header block without previous file 
seeming to be romplete 
7Eo9 86 68 LOA #So8 

7E6B BD 8 111 lllC JSR 

7E6E A6 AD 111121 SE l.DA >7 F00,PC 

71E7Z Bl 02 Ct"IPA llSlllZ 

7E74 10 2 6 I" 61 LElNE >7DD9 

Failed on mic file- output mi c addresses 

7E93 81 02 

7E95 10 26 FF 9D L BNE >7!036 
7E99 96 ?D LOA ~7D 

7 E9B 81 FF CMPA •SFF 

7£90 27 A:Z BED :>7E'l!l 

Mlc fife r:mded (no separaJe EOF block) 
7E9F 86 21ZI 

>7EA5 
EOF block read (if m1c file length is integral 
of255 bytes. has an EOF block) 
7EA3 S6 SE LDA ··~E 

7EA5 BO t'JllJ 0C JSR 

71:'.Aa BD Sill 1e JSR 

7EAl3 A6 BC :;;-> LDA >7FIZllZI, PC 

7EAE 81 02 Cl'1F'A f!S02 

7EB0 10 26 FE DA LflNE >7D8E 
Mlc file - outpvf2 space chars+ m 1c addre-ss 
from HOR block 
7 El34 SD 1113 SSF'< >7EB9 

7E86 lb FE D~ LBRA >7D8E 

Subroutines. display 2 space chars+mic 
addresses from HOR block 
7El39 81'> 20 LOA 

7EB8 EID 80 0C JSR :$B00C 

7EBE E<D Bill 0C JSR ·J:BllJG'JC 

7EC 1 en 01 BSR >7EC4 

Display char in reg A in hex 

7EDA ~4 04 PSHS B 

7EOC lF 89 A,8 

7EDE 44 LSRA 

7EDF 44 ILSRA 

7EE0 44 LSRFI 

LSRA 

7EE2 1 2 NOP 

7EE3 BO 09 BSR :>7EE£: 

7EE5 lF 98 TFR B,A 

7EE'i' eo 03 BSR >7EEE 

7EEB 3!5 04 PULS B 

7EED 39 RTS 

ConvfJrt value in reg A (0­ FJ wASCIIchar 
and display 

7EEE BB 30 ADDA ••J:lil 

7EF0 81 3A 

7EF2 2!5 0 2 

AlphaA-F 

7EF'I BB 07 

7EF6 BD 80 0C 

7EF9 39 

Variable data area 

CMPA l$3A 

BCS >7EF6 

ADDA H07 

•800C 

RTS 

-~ writing hex strings, the " hex wril.e 
prompt" will correspond exactly with the 
lline of coding to be entered. 

Once saved (start address 32093, 
length 413, entry point 0) - and the save 
verified with the program itself! - the 
program may be loaded at any time with 
CLOADM. ensuring first that from at least 
32093 memory is reserved for machine 
oode (CLEAR 200,32093) . (Should you 
get - shall we say - an interesting1 
screen background to the titre, you will! 
probably find that you have failed to 
reserve the machine code area prior to 
loading!) 

I save a copy of Tapescan at the 

beginning of all my tapes for instant 
accessibil ity and load it into the Dragon 
every time I switch on - it saves an awful 
lot of hassle. 

Only 413 bytes rieed to be saved as the 
remainder of the 675 bytes is the variable 
data area: 
7EFA RMB :2 DFMLOAO 
7EFC 1RMB 2 DFMENTRY 
7EFE RMB 1 DFBLKCNT 
7EFF RMB 1 DFGAP 
7FOO RMB 11 OFTYPE 
7F01 RMB 255 OBUFF 

Even as I am writing this, my mind is 
work ing on further developments of 
Tape-scan ... How about ensuring that the 

processor is currently working at the slow­
er speed before accessing the tape for the 
first trme (STore any register to hex 
FF06)? . .. Is diverting the display to a 
printer (should you be so lucky!) : just a 
matter ot aUering the " JSR $800C" 
instructions to "JSR $800F" .. .? 

Should you have found it too daunting a 
prospect to enter the Topsy code from the 
published listing, II am prepared tp send 
readers a copy on cassette by return post 
on receipt of £3.50; for another £1 , I will 
include Tapescan o·n the cassette, too. 
Address: Pam .D'Arcy, 21 Wycombe Lane, 
Wooburn Green, High Wycombe, Bucks 
HP10 OHO. • 

February 1984 Dragon User 41 



BRITAIN'S BEST-SELLING 
WEEKLYCOMPUTER MAGAZINE 

Each copy of PCW contains all the latest software and 
hardware news and reviews, programming, hints, 
adventure corner and pages and pages of programs for 
the Spectrum, Dragon, BBC, Vic20 and Commodore 64 
and other popular home computers. 

Other features Include: 
D Charts of all the top selling software 

and books 
O Full listing of all the new software 

rel'eases each week 
D Free computer swap service 
D Pages and pages of classified 

advertisements 
Or takeout 

for £19.95 a year's subscription 
(51 issues) (or £9.98 for six months). 

r -----------------, Please send me a year's subscripl ioo to Popular Compullng Weekly. 
I enclose a cheque/postal order for 12 months f5 issues) for £19.95 or I I £9.98 (26 issues) lor 6 months, made payable to Popular Computing : 
weekly. 12· 13 Little Newport Street, London WC2R JLD. I Or order through Access/Maslercard on 01•·437 4343. 

I NAME~~~~~~~~---~~~~~~~--

1 ADDRESS~~---~~~~~~~---~~~~ 
I 

I 
I 
I 
I 

Still only 35p 
- best value for money 

I 

L----------------
I 

_J 

Race your Light Cycle around the Games Grid. Force your opponent into a Power Trace or 
into the Grid ··wa ll to win. A game for two players with joysticks, or can be played by a 
s ing le pla.yer as TRACE RAC E (SOLO) - one joyst ick requi red. £8.75 

Featvres: •"In Program" Speech and 1100% mach ine code Sonics 
•Ful l High-Res Colour Graph ics 
• Instructions & Presentation Cassette Case 

DRAGON RACER/WASP INVASilON 
Super value action double pack! Two 100% machine code. h igh · res games avai lable as two 
cassettes in double size "Book" type package, making an ideal present and great va lue at 
on ly £9.99 

OTHER GREAT DRAGON GAMES AVAILABLE FROM CABLE SOFTWARE INCLUDE: 
BACCARAT 

Brh1g Casino qualiW gambling into your living room wi th BACCAR AT . the game played by t he ri ch and famous. See if you can break t he 
bank at Mon te Carlo ! 

CAV E FIGHTER 
At last a superb 100% machine code 'Scra~ble ' type arcade game, complete wi th fast scrol l ing, high·resolut ion colour graph ics & sound. 

ORAGRUNNER . 
Frogger type game with a di fference. Help ou r hero Super Sleuth Sidn!!y make as many safe jou rneys across the conveyors as he can, usi ng 
h is Smith & Wes:son MK 12 to shoot the patrolling Laser Dro ids. 

DRONE 
A graphic 30 simulation game, taking place inside your Dragon. Equ ipped with you r MK Type Dat.atank , you mu,st search out and destroy 

1 

the evi l Rom Guardia.ri . A t your disposal are Logic Cannons, Pu lse Laser. Pro)(imity Detectors, T hrusters, Brakes and on~screen Sight ing System. ' 

- TRACE RACE } 
_BACCARAT £8 75 h Make Send Orders to : 
_CAVE FIGHT ER ' • eac cheques p s L MARKETING Name ... .. . ...... " ... .. .............. .. 

- DRAGR'UNNER l ine. P/ P & VATI • • . • , .·• 
- DRON E payab le FAEEPOST 
_DOUBLE PACK - @ £9.99 l i ne. P/P & VAT) ~~S . L . LUTON LUJ 2BR Address·· ··· '' .. ··· ··· ··· · .. ·•·· ··•· .. · · 

TROJAN LIGHT PEN- @ £11.SQ (inc. PIP & VAT) Marketing (NO STAMP REOUf REDI • . . . _ . . . ... , . . . . ' . . . , ••. • . ••. ... .. . . • • .. 
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The easy 

way to 


interfacing 

Follow AG Nanson's instructions to build an analogue/digital 

interlace - next month we'll show you how to use the interface to 
turn your Dragon into a simple storage oscilloscope. 

TOP ROW .BOTTOM ROW 

Reading from Right to Left Reading from Right r.:o Le f t 

l + 12 VOLT 2 + 12 VOLT 
3 HALT 4 'IDU 
5 RESET 6 E IN 
7 QIN 8 CART 
9 + 5 VOLT lO DO 

11 01 12 D2 
13 D3 14 D4 
15 DS 16 I>6 
17 
19 

D7 
AO 

18 
20 

R/W 
Al 

21 A2 22 A3 
23 A.4 24 A5 
25 A6 26 A7 
27 AS 28 A9 
29 AlO 30 All 
31 All 32 R2 
33 GROUND 34 GROUND 
JS SND 36 P2 
37 Al3 38 Al4 
39 Al5 40 EX'T MEM 

Diagram 1: showing the pin .out of the Dr.agon 's ~artridge connector 
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APART FROM THE purely mechanical 
problem of getting at the cartridge connec· 
tor (the address, data and control lines are 
acces.sed through this connector), interfac­
ing the Drag.on 32 is a relatively straight­
forward affair. 

Perhaps ii should be mentioned at this 
point tlhat an indlispensable aid to anyone 
wishing to interface a microcomputer is its 
circuit diagram. In the case of the Dragon it 
should be possible to obtain a copy from 
Dragon Data itself. The TRS·BO Color 
Computer Technical Reference Manual is 
also a veritable mine of information, much 
of which is applicable to the Dragon 32. 
Another source of useful information are 
the data sheets for the various integrated 
circuits used in the construction of the 
computer ,. eg th,e MC6B09E CPU, the 
MC6883/74LS7B3 synchronous address 
multiplexer a.nd the MC6847 Colou r Video 
Display Generator. 

The pinout of the Dragon·s cartridge 
connector is shown in Diagram 1. 

The interface itsell is shown as a block 
diagram in Figure 1 and in circuit form in 
Figure 2. The ZN427 ADC and the ZN426 
DAC are interfaced to the Dragon 32 with 
the aid of a 6522 VIA (Versatile Interface 
Adapter). This device, as welll as providing 
the ;.wo 8·bit parallel data ports requi red by 
the convartors, also provides the means to 
activate the ZN427, synchronise the dock 
pulses and detect any triggering1 signal. 
Because of the comparative complexity of 
the 6522 VIA anyone not familiar with it is 
recommended to obtain the re levant data 
sheets. 

General purpose 
The ADC connected to the B port of the 

6522 VIA, the Fe rrantt ZN427, is an 8-bit 
successive approximation A-D connector. 
This is a good general! purpose device, 
relatively cheap, easily obtained, and fairly 
fast. It has a 10 micro-second conversion 
time at a clock rate of 900 KHZ, The clock 
signal for the ZN427 is obtained from Pin 6 
of the Dragon cartridge connector; the 
clock is ·gated to the ZN427 via a 74LS 125 
tri-slate bulfer, the purpose of which is to 
ensure that the incoming clock signal is 
synchronised to the start of conversion 
pulse which is obtained from the 6522 
VIA 's CA2 control line. 

The negative voltage for the ZN427 
ADC (on pin 5) may lbe obtained lrom a 
7660 vol,tage connector IC as in the circuit 
illustrated; alternatively a dual voltage 
supply coul'd be used. In any case it is 
suggested that a separate + 5 Volt (VCC) 
supply is used for the board rather than run 
the risk of overloading the Dragon's PSU. 

The 6522 VIA's A port feeds the DAG, a 
Ferranti ZN426 8·bit digital to analogue 
converter, the output of which is buffered 
by a LM358 OIP amp connected as a 
voltage follower. 

For the home constrnctor, it 1is largely a 
matter of taste and depth of pocket how 
the int·erface is constructed. For building . 
experimental circuits I prefer to use bread· 
boards or plug boards. Although the intitia l 
cost of these components is quite high, 
this is compe'nsated for by the ease with 
which complex circuiting can be ~· 

' 

Figure 1: analogue/digital interface shown as a block diagram 
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EUROSOFT 

/CJD\ 

i\UT0 QUNaa ~ C>
c:7 ~ 

Auto Run is a u1i rty pr09ram. 11!S useci lo add convenience and profeS;Sronalism to your 
sottwarg 

Autc Run' liYll r help you create ~.iur title screen w itn l h119raphics j!ditor. ll>tl graphics 
ed11or airows you to choose a background colour ano Oor<ler siyle. ~S•"9 l he arrow key.~ 
ano se~eral <>1h.ercommands ~"'' C3rl cf1aw pi~<ir&S. !l lcck leU&rS arid ·so it>Cltida te<l . 

Aulo Run will QCll\erate a machaie langu"9e IOader prO!)ram lo preoege y0ur program 
on bhe !ape. Tlien. I<> sl@tt UfJ ycur prog.-am. stmply tyJJO CLOADM 10 IOad in the Auto 
Run loader program, which will tMJi au1ometically s1art 11sel1 up. displa~ your Jitle 
SJCl<een. IOad yeu• program end thM RUN .. ........ ........... ...... ..... .. .. ... ... ... ....... .......... t9.95 

A user-oriootated. easy io us1t perscnel 

database managem1ttn1 system w.th 

these outsland"119 features: 

·keeps files of programs. names. addres­

ses, bil1hdays. recipes, class or cliill 

ro!llers. at1ylhing ·
Y~S ·variabl1t record ~r>d f>elell longlhs 
"phrase :substll\JIMln editorJnfOrmatlon ·up 1:0 elg t user-definable fielos 
"ML sort (up 1D thr~ fle!ds) , narch and 
delete f\Jnctloris 

•2 ~arch modes - range and rtem 

·oser•d9tinablE! p11nter IOrmat, for any pr'1n1;;r 

"up to 29() characters per reco<O 


For t 1S.9!i you gel th& Oatabase management system. our f" ll ooeumentation "'hiCh 
1ncluelos ii reference gUlcie and e pro91ammar·s guode. 

Inspector CLUEse-au 
Sherla<:k Holmes Aga1ha Cristiti fan5 -;- ;rs 1inally here - a 
- r·der mystery game, Mr Goodboc!Y !las been killed in his 
mansion and you mus1 sot11S the mys191Y. WHO eommitted the 
murder. WHERE did ii occur ancl HOW was it donE>? Question 
suSpecl$, fine 1he sec.et pa~e, a.M btlial< the rode tc get 
d ues. Hi-Aes graphics enhances 1his eJCellel'll gama'. The 
compute1 records the clues you obtain on a clue inventory 
"'reen,and also provides suspe<;:t ~'escriptians at lhe touch al a 
finger . A 1un game that wiM sllarpan your Oeductive 5kiills. 
Every game is diMe<entL........... .............................. ........... t7.;5 
~,,_. 

~. ·".1,"\_ 

-~~. ~'"":~ 1 PATTI-PAK~ ·F' 
1 1 

~ Two lnterrnissioo Screen' (Fireworks ancl chase)
1 

_ •• ·exb'a man every 10.000 ..:=.~·..,. .., • pQiints.:=. "16K mactline language 
1 "ilwisibte maze every fourth screen 

·<11fficu.lfy level auto-1ncreasos as yOllJ progress1 '"jus1 ~ke the arcaoo and more!...................... £7..95 


c> Sill 
~rntax 

A .sensa,1ional an.:! ,educ~lional ve1:;ron ·01 a popular pa.J1~ game. · .. 
Fer I to 10 players Load e S1()(y into he computer. Th" play·.,,rs ar'l asKeC! 10 supp.Iv a 

noun, .•e<b. p ar1 01 bOdy, cele'llrity. e1c. which 1he program lJllCS 'lo coflll)l!!le !he story. 
The siory. wP>ocli 1s d'~layed wflen all woros aJ(! e tereo. wi~ Ile Plilancus. Fo• tl.95, 
you get a user gu1cie and a 1a;pe ron1e1nlng the Silly Synta• game and 2 stories. You 
can eteate your own storre$ or order story lapes frOM the sel~ioo llelow. 
SUI~ Synt.a• stotiH - Ten slorie:s pe<r tap11. 
SS·OOl - F111ry Titles SS·004 -Current E•ents. 
SS-002 - s ·ng AIOng SS-006 - Adventu•'o :Sci-F1 
SS-OCl3 - X-.Raled ·SS-007 - Polpourii 
Each $tOrY.1iipe i$ tT.S5. 

DRAGON DISK DOCTOR 
Imagine the situa1o0n 1hal ALL cl!sk users e~en1ualfy ge1 ltlcriise "$ Into. "amely lruling 
to back-up th& diSk the.I j;;s1Crashed. Don~ p anic, take two a~ir1ns. c1J<.1nt to 1o 111en 
call lor - OISK DOCTOR. 
DISK. ClOCTOR'& l&atures mcluOC 
..,oxamine d isk 
- le~1 SOleen display ol sector 
- 11>-res Ascii el'l(l M~adec1ma1 display 
- prinler Aso• 3Jid he•Bd'<;!e11·11a1 

· copy disk 
- CQP)' complete d•Sks, iooMd~aJ trac .s and scclors 

·1roe()ver l ile ,remove pmtectior'I 
" ti~t'pllllt Cf1r~ctory 


·1~pe archiv'1 

"detailed MOn al and caring lor disks 


DISK OOCTOl'l O<"S scltware product 1hat no Dragon Oisk use< Y+in want ID be 
wlthoul...... ................... ........... ........ .. ...... ... ... ........... .. ................ ... ....... C19.95 

EUROSOFT LTD 

1 Punch Lane, Limeslade, Swansea 

West Glamorgan, UK 

Most programs available on tape or disk. (Send SAE for full fist) 
• Dealer inquiries invited e 
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NKElHE IOSTOF 
DRAGON32 
Two en:at booi:s to be:lp 

y01i tap tile power or 

your Dra&on 32. 


MAJORG THE MOST Of YOUlt 

DRAGON, by Clive Gifford, leads 

you through programming the 

Draison from first principles, and 

includes more than 150 complete 1iiil~~ 
programs, including major arcade E 

games. £5.95. 


DYllAlllC GAMES FOR THE DRAGON 32 - Tim 

Hartnell and R<>bert Young. Thirty magnificent games 

for the Dragon are lurking in this 180page book, to 

make your computer behave just as you hoped it would 

when you bought it. Programs include MAGIC CASTLE, 

SNARK ATTACK, SPACE RESCUE, REVERSI/OTHELLO. 

CHECKERS and CUBIKS RUBE.Just £4.95. 


I ~~ Dapt.oo,<ru KensinglonHigh St. LondonW8 5NP. I 
I endose C: . P!e<ise send me the books indicated 

I 0 Dynamic Games for the Drngon 32 I 
. U Making the most of your Dragon . 

-----------... 

INam . ·I 
I~~ I 

L. - - - - - - - ·-.J 


GRAVESEND 

HOME COMPUTERS 


Your home computer shOp for DRAGONS, Oise drives, 
printers, software, courses. boo.ks. backup and service. 
Mail order also available. 

INSURANCE DATABASE. Customised da.tabases for 
insurance agents and representatives. Basic program 
£19.95. Help With customisation to own requirements. 

211 Separate Dragon Software Titles fn Stock. 

TEACH TYPE. A new touchtyping program from DICOsott 
based on the 15-0 most frequentry used' English words. On 
screen prompting of finger posilion, speed and accuracy 
guide. No finger drills, type words from the start £6.95. 

KOKOmaths and TEDDY. Two programs with stimu­
lating and colourful graphics. TEDDY is a coLmting and 
mental arithmetic game for youngsters. KOKO is a 
mullt ilevel maths tester. Both pirog1rams can be 
amended to suit requirements. Instructions for this are 
included, £6·.95. TICK TOCK. A learning the time game 
for under as. Excellent graphics, only £5.95. 

Pay us a visit. If you need help - then just ask. Co.ursft.S 
available in the New Year for beginners on mlc and 
Basic. 

We are a registered Dragon service centre. 

Gravesend Home Computers ltd 
39 The Terrace, Gravesend DA12 2BA 

Telephone 0474-506'77 
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Figure 2: analogueldigitaJ interface shown as a circuit diagram (" Trigger " is for next montlfs oscilloscope) 

<1111 assembled and altered as required. 
Alterinatively, the circuit can be <i$Sem· 

bled on one of the many types of Vero 
board available - Vero V·Q board and 
Vero DIP board being preferred as no 
track cutting is required. The DIP is very 
us.e·fu l as it has two power rail tracks 
running betwee11 the IC mounting pad's. 
Connections between the various compo­
nents can be made by wire links soldered 
lo vero pins (see Figure 3). 

A criticism of this method is that it co·uld 
give rise to problems due to stray capaci­
tance, noise pick-up, etc, but for mosl 
applications this method has given good 
results. The primary requirement is the 
ability to produce a good soldered joint. If 
one of the Vero boards is used then the 
integrated circuits should be socketed and 
not soldered direct to the board. 

Due precautions should be observed 
when handling the 6522 VIA. ZN427 and 

ZN426 as these may lbe damaged by static 
electricity. The circuit should also be thor­
ou.ghly checked before power is applied. 

Connection 
For connecting interfacing circu~ts to the 

Dragon 32, I use th·e method shown in 
Figure 4. The extension piece was cut 

. from double sided printed circuit board. 
The tracks were formed with the aid of acid 
·resistan:t PCB transfers (obtainable from 
Maplin Electronic Supplies). sheet 1 O (0 1" 
spaced edge connectors) and sheet 11 
(straight lines 140 x 0.5m.} being re­
quired. It is extremely important that accu­
rate register between the tracks on each 
side of the ex1ension piece be maintained. 
Once the tracks have been etched they 
may be tinned, and the device given a coat 
of insulating varnish1, with the exception of 
the conlac1'ing areas, of course. The inter· 
face is connected to the extension piece 

by means of 20 x 20 x 0 1" pitch edge 
connector wired to a ribbon cable. 

Now on to programming and setting-up. 
An examination of the Dragon 32's mem­
ory map will show that the area FFOO­
FF5F (65280·65375) is reserved for input/ 
output functions. Some of this space is 
occupied by the Dragon's two resident 
MC6821 per~pheral interface adapters. 
However, any device having its chip en· 
able or chip select line connected to P2 
(Pin 36 of the Dragon Cartridge Connec· 
tor) will be activated if any memory 
address in the area FF40-FF5F is acces· 
sed. In the circuit shown (see Figure 2) the 
6522 VIA has its CS1 pin taken to the +5 
Volt line, while its CS2 pin is taken to P2 on 
the Dragon Bus, the address lines AO, A1. 
A2, A3 are connected to the VIA's RSO, 
RS1 , RS2, AS3 (register sellect) pins 
respectively. 

In this configuration the addresses of ..,. 

Figure 3: conrrections can be made by wirce links soldered to vero pins. or .. . 
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Figure 2A : .bi-polar operation 

"" the VIA's 16 8-bit registers are as 
shown in Diagram .2. Of the i 6 registers a 
total of six are of concern to us : 0, 1, 2, 3, 
12 and 13. 

First I'll look at the analogue lo digital 
secti'on. Jn order to operate this, the 
computer musl perform the following ac­
tions: 
Initialise the various registers of the 6522A 
Normally all registers would be initialised 
at the start of the program, but for the 
purposes of explanation each register will 
be dealt with as the need arises. The IRB 
and the ORA registers must be initialised 
for input and output resp&etivery . This is 
accomplished by writing zero to the B Port 
data direction register (OORB} at FF42, 
and by writing FF to the A Port data 
direction register (DORA) at FF43. 
Disable the clock signal to the ADC and 
send a start conversion pulse to it. For lhe 
ZN427 to operate correctly the clock signal 
must be synchronised to the start conver­
sion pulse (see ZN427 data $heet for 
details). One way of doing this is to disable 
the clock signal while the start conversion 
pulse is sent 10 the ZN427, the clock is 

Figure 4: method for connecting interfacing circuits to the Dragon 

Plugging Figvre 4 into cartridge port 

then re-enabled . Note lhal, except for the 
duration of lhe start conversion pulse, the 
WR line of the ZN427 is left high. Referring 
back to the circuit diagram (Figure 2) ii will 
be.seen that the computer clock is gated to 
the.ZN427 via a 74LS125 tri-state buffer, 
whose enable line is taken to CB2 on the 
VIA. Also. the ZN427's Pin 4 (WR), which 
receives the start conversion pulse , is 

connected to CA2 on the VIA The four 
control lines of the 65522 VIA, ie CA1', 
CA2, CB1 and CB2, are· manipulated by 
writing to the peripheral control register 
(PCA) at address FF4C. The configuration 
of th~s register is shown in Diagram 3. To 
disable the clock C82 is sent high by 
writing 111 to bits 7, 6, 5 of the PCR. This 
turns off the 74LS125. CA2 is put in the 
pulse mode by writing 101 to bits 3, 2, 1. 
CB1 Interrupt Control is set to active 
nega1ive edge and CA1 to don't care: 

POKE &HFF4, &HEB (1110 1101) 
And a negative going pulse one clock 
cycle in length (the start conversion pulse) 
is sent out on GA2. by performing a write to 
the VrA's ORA register (see data sheet on 
the 6522 VIA): 

POKE &HFF41 ,0 
Re~enable clock signal The clock is re­
enabled by writrng' ii Oto bits 7, 6, 5 of the 
PCR, thus sending CB2 low and turning on 
the 74LS125. At the same limeCA2 is sent 
high by writing 111 to bits 3 , 2, 1. The CB1 
Interrupt Control Line (which is connected 
IQ the trigger output) is set to respond to an 
active negative edge : ... 
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Diagram 2: addresses of the VIA :S registers 
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l,I, Co:~'lt rnl 

~------~-----, 

: n "> ~ 


C' I 0 (I ~:-iru !.••i:.1~ i V[· .i.l:. l ..·• I. :ii:; to :. I ;.:11 QI 


'I (l l:-- J l·S::•·ruh..1 !'l[ :n ;trf"Y;: t lr:;.ut 

~Mfr,.JUI,'(' l::tl1o1 1• 


0 I !: 1fl; . .Jt f•:oc 1: i ~· ~· lo\ l . \"I' t rJjt o.: i.i 1o1- n I 

f
~t·uJ~ ;o L· n u.._ n! In jie r!t.1:ot I -.put 


111'1l\ i'il<· lJ.'."' 

I 0 I I 

I u l' 

1 1 11 I r•ui ••. .:outr..1l 

I 1 ,.:1 
I I 

l:-, p1.1;. :-i~ i.;.:. ~ :i \1 1 • ACi. t,V(: E :.lt;.o1 "ii,""o.lL 

l i: ·:t f'~<!!l'l'3\: 3t l:_-,1 ,•rri;;ot [q1t:: 

I) tl -:iralslnu.t> t'tJtpU l 

I l'l.~ .... ... ... :jlUL 

! !. u w :1ut]i'1Jt 

Diagram 3: periphsral control register 
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.• 1111um1111111111t111111111111u111111111111111n11mmmm1 11111111111m11in1:= 

:s
EDUCATIONAL -..= -S10 1FTWARE 

DESIGNED BY .. = 
= EXPERIENCED ~ ... 

TiEAC,HERS = :-- THE TIGER 1.0. TEST £7.95 ­-.. Tes1 y01H o~m 1.Q (1 r1endls too !) or prnclice 101 1ab selecr1or1 les1s Your -
verba l, numerical and >' isl!al ab•lities are tested 10 the fLJll ir1 TVvO forma l -.. 
LO. lesls t11Tled ove 30 mi nules . Totally in ti ig resaJu1oor1. F1m11LO'. score ­
and assessment pll•s correcl answei sheet. : 
THE TIGER GRAND PRIX £7'.951 i 

... * WANTED -.. * We wa r1 ~ to market your quality educat ion al games for 
me Dragon aM BBC m;;1i:;t1i1es. 

.. ·~ 

~
·­ Dealer and export enqwnes welcome
-.. ·e~- TIGER SOFTWARE 
- Dept 07, 63 Devonshire Street, Monk.wearmou11h 

- Sunderland, Tyne & Wear. (0783) 484592 

~I I ml I U 111HIH111111111111111111111HI1111111IH1111H1HI1111111111Ill111111!11 II IHI o 

DELTASOFT PROUDLY PRESENTS THE 

HI-RES COLOUR GRAPHICS 

DUMP 


You can now copy a ll f-ligh Resolurion g raphics screens available 
fmm Basic on lo paper wilh a ; 
Tandy CGP 115 (Pr·inter p lotter) 
MCP ;40 4 colour p rinler planer 
Orie prinier 
Sharp Prinler p lotter 
am~ tile Colour Graphics Dump program. 

This program ·dumps a ll the graphic screen available from basic, 
both monocti rome and ool'our. Extensive features include : 

* Choice ol any two or four colours l rom a palate of 15 

* HALF H EIGHT and HALF WIDTH modes if l he graphics 
modes allow 

* Special SLOW 'MODE for gireater accu racy an·d greater depth 
of colour 

* EXTRA LIGHT mod e for dumping nn ore rhan a lu ll screem and 
Olher;s 

Available from DELTASOFT at 

the special low p.rice 

of only £4.95 each 


----~~~-------------------
Please make cheques and POs out to Deltasofl and send away ! 
today to: DELTASOFT, 40 Windsor Road, Doncaster. DN2 SBT. I 

Tel: 0302-6101 6 
Trade IEnquines Welcome 

Tandy CGP 115 Q.... ......£4.95 

MCP-40 c .. ........ £'.4 .95 


Name...... .. .................... ... ........ . 


Address.. . .. ............. ......... ... ....... ..... ..... .. ..... .... ........... .. 


...... .. ..... ..... ....... ... .. .. ........ ... ........ .. ...... ,.,..... ..........Postcode.... . 


l'h.e re·s still plentv Of fight left in the confederate 
South'as each side selects forces to manoeuvre on a 
full ·gn1phlcs b<11tt1efie ld. Play .;igainstth.e tom puter 
orchalleng1ea friend to perfect vour tactics and 
re-write America,n lllstor v. 

semH<i r Johmw Reb ;ind th~eoth e r totally
absortloing strategy ·game·s ror vour Dragon 32 now! 

I Please send me these or.agon 3 2 games at £&.95 eac:hlftick b<J;; 1 
JOHNINVREB 

WARLORD cna111m9in9 game~et in _ 
1~th •Eentu ry Japan 

l'YRANlf OF ATHENS Fight 1and and I 
sea ;battlesagainsrttie:vast I 
l'ersian Emp11re 

ROMAN IE'MPlRE conciuer tme l'IO'SC lle 
countries surrounding Rome · 

SAMURAI WARIUOR 
can you ~urv. l ve as a S<1m11Jral? 

rn3C1epaylllll~ re Mc l.orhloriE-n t 
Ple<1«>Cleb1t myAcces•A c r.c. s"gned I 

I 
!iend to M.-C. Lot'h lof'l e n , Dept . '56ai P,ar.k L.a_ne. Povnto n , (:tleiih ~r-e 51<.12 1AIL I 

LOTHLORIEN (- · l#eAM(~ I
L - . - - ---- ­ - - - ·- - - ~ 

7 Skardon Place, 1North Hill', Plym1outh PL4 SHA 
11elephone 0752 660415 

EDUCATIONAL PROGRAMS 
SUMS UP 1 For the 5-12 age group. 
Select addition, subtraction or multiplication tables. 
Select difficulty and lime limi t then compete against 
the clock to score 20 before you run out of time. 
Uses hi-res graphics and 24K of memory. 

SUMS UP 2 For age 9 upwards . 
Similar to Sums Up 1 but l'ets you add, subtract, 
mult1iply or divide tractions . Shows you how to work 
out tlhe answer when you make a mistake. 
Uses hi-res graphics and 22K of memory. 

~-------------------------
Please send me: 
SUMS UP 1 
SUMS UP2 
I enclose cheque/PO for £ 

£7.95 
£7.95 

D 
D 

NAME ... ........ .... ... ..... ......... ......... ........... ...... ........ .. .... 

ADDRESS ... ..... .............. .. ... ...... .. .. .. ..... .. .. .... ...... ... ... ... . 
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Wizard Soflware 
-NEW 

RELEASE,S 
t. -> ., ./'"­r· _,,, 

CLOWNS 

. . ' 

+ 

£7.95 
A highry colourful Arcade games pack <:011tainirig free manrpur.ative and' 
reactive games feaiuring clowns. All three games are pr·esented in high 
resof1.rtion colour graphics. 

RmA~ITT ~~ 
Ari• original machine coded Arcade game. presented in high resoMion 
corour graphics using all nine colours simultaneously, leaturing alieri 
spaceships. er'!ergy boJts. homing torpedoes arid meteor showers. 
Includes digitised speech. One joysl1ck optional. Five skill revels. 
DRAGON STARTREK £8.45 
A real-l ime version leaturing a 10 x TO galaxy, shield cornrror. photon 
torpedo.es. status reports, signars received. galactic search, scanner 
contrQJ, warp drive. slar bases with docking, black. holes, planets and 
P'anet landfall, pulsars.. novas. stars. asleroids. meteors. shuttles and 
~huttle docking , automatically co1tverging a.nd attaclling l<lingo.1'15 . Four 
levels of difficufty. Comes with instrucbon manual. 

TIME PORT 1 £8.45 
The first in a series of five adull strategy adventure games . Dir~t yoor 
robot and aoquire the object 1hat the Keeper will ask lor and bri119 it baci< 
safely to 111e Time Port. 
Also available 
S11rwor1I £5.95 Sm.sh £6_95 8irl.us IV £5:95 
Evi;lor £7.95 Fruil1 :£5.95 Wizard .£5.95 
Aliens+ £7.95 iTrrplet £5.95 llaHeoH £4.95 

SPECIAL OFFER: Any 3 games £15.00, or any 4 games £20.00 
All p~ices inclusive. mail order, cheques or p0$tal otders 10 ; 

WIZARD SOFTWARE, DEPT DU, PO BOX 23 
OUNFERMLINE, FIFE KY11 SRW 
AJso avai lable f.rom software retailers world-wide 


Send large SAE (7in x 5in) for full program catalogue 

Royalties paid for superior quallly DRAGON software 


The complete 

speech synthesis system 


-- SPEECH SYNTH,ESIS MODULE--- for the Dragon 32 computer2 
i e Fully cased module plugs into cartridge port 

: • Unlimited vocabulary, using allophone-type,
S dedicated speech chip 

~-- ' Approximately 250 words predefined; accessed• 

=== by enteringi word required 


e Complete control using five new BASIC 

! commands : 

: e Speech can easily be incorporated into ex,istiing -i 

~ BASIC programs ! 

.. e Up to 40 words spoken from one command; .. 

: speech can occur simultaneously with graphics ~ 


~ • £37.95 inclusive i 

: Also available: SOUND EXTENSION MODULE for ~­

~: use with the Dragon computer - provides facility to 


play chords and harmonies ~v.er five octaves - i:_ 

!==~===~=: easy to use via BASIC - bu1lt-1n sound effects ­music and graphics can occur simultaneou_sly - : 
two 1/0 ports - user manual - ONLY £34.95 = 

inclus~ve : 
ACCESS/Cheque/PO to: ! 

i J.C.B.CMICADSVSTEMSJ ~ 
; 29 Southbourne Road, Bournemouth, BH6 SAE _ 
.: Tel: (0202)' 423973 : 
~ Write or phone for further details ! 
:;II Ill Ill lltlll'l II I IllHI I llllll Ill IH1111111111111111111111111111111IHI11111111111111';; 
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ABRi:U5 SCJFTWPiRE·LIH·LUTiffED. 
21WV/(1,\ ' STH.U T RAl'1SH07Tl1M.Nr.BU/ff LANCS 

EDUCATION 
ARTIST t~ .00 
C4l-A i t ""•CT:.1H1· 0 [I E';1G _ .tiNo, r.r. n1;;.Rt~s 
T IAT C~l\IB( AEJ·'l ICATED PA:Nreo Of.I 
5 TOOE" ll /.'T h--tl: TCtX'.H Cf'" " BU1 TON 

MEmlCAL rs.oo 
, . C L)WU'Er1&101\ PHcx .nM•t='DH MEm11:: t. 1ts 

·o ' LEV£LGEOO!ll~Y t6.>a 
·weAT1111!RMAP SYM!IOl.s· 
)\ i-ACHl\~GA INH1G1ti:o1::S ( ,O'J\Pt llCS THAT 
00\JFAS t·t( 0 I H 1EL S'V LU.RUS 

TeLL ntE llME Cti .~ 
llN ·ENGLISH iFREr<:I"! Cf'! GERMM01 
PROORAJ'.-1 ~s HIG~•·AE5 C)AAPr·11cs ANO 
~""'OTO TEo\GH C:l-lt.QqE,'I F+':}ll TO l 11'"nf 
i il'le INElfH(Lq l!:N(il.ISH FA!:~HrnGE.f:l~'lA.'.I 

MEA>;UMjG INSTRUMENTS '6.50 
.; TEA(."Hlt{Q AO~~ 0 l {VEL .PHYSICS U:=il"IG 
1 ooi:',. H~"'llH ....rtES GFiPPhlCS TO DEP.'J,l\IST'V\ IF 
THE USE OF tA1J;>10M:tF..R5 \'[Rl\lER 
SCALES E1C 

~STLl!'TTERS~DWDRDS U.SO 

A PM:")Gll~M IOE5~Ni::D lfO HF.'lP (>·11 !.!JH F.1'~ 

FORM LETTER..i; At'•D V5E lHEM N 5sr1PU:: 

Wa:i OS A~OSEN r.FM;ES 


GAMES 
JOIN THE MISSIQIUNOCll;SmDY11-lH\llL 
VIC SINCU.IR 8ER;IO!ti HE DQMNATES lH~ 
"9CRO MAll~ET. 

t 7.95 
WAllll Of un 
YOUALQN[CAHflMO'IHEWAn ROF lJH AND 
SAVETHEMIGHTYEMl>IREOFONIHFROM THE 
EYIL FORCES. a;-'l'j 

MANY !MORE PAOOAAM5 l\\IAILABl.E. 
SoND SAE FOR OtTAll& 

MUSIC TUTOR• 
LEARN MUSIC 
WITI-i'i'HIS 
COMPREHENSIVE 
PAOKAGETH'AT 
USES HIGH· AES. 
GRAPHICS ANO ALL 
TllE DRAGONS 
MUSIC FA·CILHll"S. 
THE PACKAGE 
INCWOES OE"'10. 
i>AOGAAM$, 

BUSINESS 
PUACl<ASE!SALES LEDGl;A e2'1.95 
~ COMPl. E'TE SALES .•NO 1'1,JAC><•sr L~L"GER 
SVSTE:MCN 'i-OPPOGl:\M.iS 1t~CU..0 1"' C°a 
CREDITN:)l •ANALYSIS- STOIEMF>JTS 
CASHBOOK. AGE:P 0:::6 ArV!<L'l<SIS FU. 1.. 
ousro.1En LISTINGS SlJP~l(A~l"'"~ TS 
!NVOC!: I ~rn,cs 111'~0RH11 ITN.tCI: At:l\ilCF 
t..01 E:S BJ Ji.CCOUNTS )[')SFTHEln'•'•' .H2'00 
m.•NS•CmmsoN OEH CNl'lt.E 
SJOCK CO~ROL t 15.00 
ti[NU l~~SFP S 'l"STt.\1 rn.... ltJV M 1t. rMUM ANO 
MA.: IP JM S OCll. SUPP! IFA CE1AILS ~ t JCK 
S IJ P.'ik1;'1, fl.,. AN.:J ..1:.1 u.,n::i~ F1C 

P,_YRQLL.. E25 00 
COr•,.qJRtJt:.S TO !JH.i:.s n uLCS PAI " lS Pio)' 
SVP5 AN n 'l•l LL n OI \) nFT ;"\I LS O N 
::(I EMPL0YFE5 

...AILING ~IST ( 15.00 
STORES P/>Jifi.l lPUI ,, · e5 •\"m U H!NT ~Ol:-H.ILS 
ClN UP TOi'SOFIL['.; 
CAS>IBOOKtV• T A.CCOUNTS ~1 5 00 
f\\•OPHUf~HAM S"ISl E. ~~ l-'R (.'!1'~•10 11\C ' •L. 
FACILITIES ii-OH CAS.1·tBOOi.:. ·\ '.U1 OJ.1.0'1 HI v 
V•\ T RE TURNS 

NON, VA.T A'COUNTS ~ 1 5 00 
FO l'l N....."""N VAh\6l [Bl/SINf.S5E5 r>QQ(ii-:M1 
SltlUl.1.T( S l.JCJU8l - f ;'~T~¥ HI Y.) ·I<(( r)1•-K.1 
PHC V~·10111G f Ul.I liCCOt..r'-ll~Ct 1-AC. IUf [S. 

t10ME FIN•rtCE l8 00 
ro~ffurn 'fOU~ fM11L'.ACCOJ~lSW I HTHl5 
t0.,1[ ,,C(.;t JllNTANCV PACKAC.E. 

TM C•~CULATOR £•.OO 
f ll I IN voun Tio; HJJ-lr.•5 '•\11H I E. 4Sf- .!.t~O 
CO~t ll.lf- NC.:E uS 1 ~G 1Hl~PROC~r.i/,M 

PER50N.-'l8ANKACCOUPU E7.95 
l(EE:P C'..O~PLETE C:ot~TRO:. oi- 'f'Ul.Bl3i.Nl'I. 
:. CCC11Jt 'h it THI!'.; PAOGAAM 

·GENEROIJS DEALER OISCOUNITS 

WEST DEVON 

ELECTRONICS 


STATION ROAD, HORRABRIDGE 

YELVERTON, DEVON {0822) 853434 


DRAGON APPOINTED SERVICE ANO REPAIR CENTRE 

DRAGON 32 £174,.00 
Incl. VAT 

DRAGON 64 £229.00 
Your cheap solutlon to a small bu1siness system 


Ask for details 


184K DRAGON DISC DRIVE 
Complete with three 51/• inch Floppy Discs 

£274.00 

Incl. VAT 

Four-Colour Plotter-Printer for your Dragon. Uses 
plain roll paper £169.00 incl. VAT. Send for sample 

print-out 

SEND FOR LIST OF OTHER 

OAAGON ITEMS, SOFTWARE, ETC 


You can order and pay for any of these and o~her 
items we sell at any Post Office. Send for details. 

FREE POSTAGE AND PACKING 

http:i-OPPOGl:\M.iS
http:SINCU.IR


10 · REM ***PROGRAM ·*** ·. .I 	 .. 
2li CLS i PRnn@6, STf~It~G$( 20, 11 *'"_). 

11 1:30 PRitHf.!!38:.. AD.JUST .BIPOLAR . INP.UT 11 
: PRINT~.?0i STRING$( 20 ,, '1 * 11 

) 


40 PF{It~ie4531 "PRESS BREflK TO gscAPE" . 

50 POKE&HFF42,·0 :.PC1KE&HFF431&HFF . 

60 P~IHT~9~,~APPLY -4 ..9~ VOLTS TO 'A'IN~ 

~i01 PRH~TIJ!163:. "A(l,JIJST . OFFSET Ut~TlL, READ°ING" 

80 PRHrf@227, 1' .JJJST 'VARIES BETWEEt~ l~l AND: 1 ' 

90 pJj~~E&HFF4C, ll<HEB'i POKE~HFF41, 0'•POKEtHFF4C~ &HCF •FOR .J=0 TO 10: NEXT 

100 PR I NTl!!.32?; ••READ 1~-G= .PEEK( &HFF40 )
II ; 

110 T;r MER=-0 . 

120 lF. T.JMEfN50 THEt·f 120 

130 POKE~HFF4C'1' M-i F. 

140 PRINTjj!335·.• 
 II • II 

150 . A!li= I t~KEY!fi ! IF A!I; •• II THEM 910 ELSE 170 
l b0 . REM***1Ab.Jus:r GA I~'*** 

170 FOR Z~t 120 TO n3·15: POKEZ, 96 .: t~EXT 

180 PRINl@9~· :. ''·APPL 'r '+4. 94. VOLTS TO . J ie I.N° 


· 1.sia PRINT@16J.J ...AD.JUST :GAIN UfHlL ~EAlHNG ' ' 
200 PRlNT@2·27..it•~JtJST VARIES IBETW~Et~. Z:fs~..:.25511 . 

210 ·POKE~HFF4C ,,8-.HEB :PQJCE8.,HFf41 .. 01 
: POk'.Ei}.HFF4C) &HCF-" :F(1R . .J=0 TO 10 :~~EXT 

220 PR I NTl!827, ~11 READ I HG= "' ; PE,EK( ~HFF40 ) 
230 TI MER=0: 
240 ·IF- T.I MER<50 THEM 24~ 
250 POK!:: &HF'f4C,~HFF 
260 PR INT~3'.3S, II ~, 
270 A!i=lHKEYS • IF A!i='111 THEN . 2 .10 ELSE 290 
280 REM***RE-AD.JUS'f OFFS£'f1:** 

290 FOR Z;:i:U:20 TO .t3'.?5 ·: PO~<~z .. 96 d·4EXT 

:30.0 ~OTO 60 . . 


Program 1: tor use in setting up bi-polar operation of input circuit 

POKE &HFF4G, &HCF (1100 1111) PEEK (&HFF40) lives between o and 1 with all other bits 
Note that the BUSY output and the RD The next thing to look at is setting up at 1. 
inpu1 lines of the ZN427 are tied together, analogue input to the ZN427. For a de­ 4 Repeat step 2. 
so that the tri -state outputs of the ZN427 tai led account of connecting various Note that if the analogue signal is con· 
are automatically enaoled when the data is ranges of analogue inputs to the ZN427 nected directly (via a 4 kilo~ohm resister) to 

, 	valid . These two lines are also taken to the the reader is referred to the relevant data pin 6 of the ZN427 thenJhe analogue input 
CA1 inte~rupt control line. which cou ld be sheets. The input circuit shown in Figure range is between 0 volts and 2.55 volts. 
used, if desired, to generate a FIRQ via the 2A is for ±5 Volt full scale bi-polar opera­
IAQ output of Ihle 6522, when conversion tjon. Before use this should be set up as 
1is complete. However, for 1he purposes of foHows: 
this artiele lhis is not req1Uired and the lRQ 1 Once the circuit has been thoroughly 
output is not connected lo lhe computer. .checked and a11 is OK, run Program 1. 
so CA1 is set to don't care. 2 Apply - 4.98 Volts to A in and adjust the 
Process data. After a shor1 delay (approx- offset pot until the LSB output just alter· 
imately 10 micro seconds!) while conver- nales between Oand 1 with all other bits at 
sion takes place. read the B port Input o. ' 
Register IRB and process any data it may 3 Apply +4..94 Volts to A in and adjust the 
contain : gain pot unti l the LSB output just alterna­

10 REM :t: ;·h¥PROGHflt11 I: l' ;t; ;:t: :~: · 

:::;t;:~ CL.S.: Pf~ I NT~~ '.3" STP I t·~G$( ;26 ,, 11 :t." >: .. 


I :30 PRit•Tflil ~~· ~::· h "· Hl:~·,...~ "l <I "· ·: i:· 'N.:1.•;. l~JH- l"·. :. •IJ '. "I "I' ./". · _ .;: · . 1 ... _, ·-', . I_. r.:.t: , I j ~ J Ur _ , ._. 

. f.1 DR·" I ),.lTi~h "? ~ .,. l'."..,.-li'Nf"ll.;( ·:j•b·- ' ........ u ·,
4 r:- • ' t •- r.;} .t J -..) ,-,.., J, • ~~ "• ~.. ,~ .l'f~ •'n 

ti•2' F'OH:::&HFF4:j,. t;.HFF 
6~1' f'Ul<E·~~HFF4-11 11 . . 
?~j PR i'.t-~n~256 ) If M! t:~ I r·1UM VALUE HPPF::o:-.;- 1a" 0 3 VOLT:::;; II 

8~3 PR U~T~45::~: , u Ptii'.Eb::3 8Rt:FO~. T1) t: :::;CtiPE 0 

~0 1"1ME~:=0 
100 lF TIME~<3~~ l 'HEN i00 
110 FOR Z= 12,s@ · "f(I 131 1::POKE2 J ~~16.: NEXT 
120 POKE&H~F41. &HFF . 
130 f'~INT@2.56, 11 l1AXIM.1Jt1 VALUE fl'PPF.'.OX ~\ 55 VOLTS" 
14{1 TH1ER=0 , ... 

i50 IF TIMER<300 THEN 150 

f 60· FOR .2:::1:280 'to 1'.311 tPOK£z.,96 ;NE}(f 


. 170 GOTO 60 · .- . ., . . 

Program 2: to be used with a Voltmeter connected across the .output 

Now on to digital to analogue conver·· 
sion. Compared with the ZN427 ADC, 
jnterfacing the ZN426 DAG 10 the Dragon 
is quite straightlorward. There are no clock 
signals, start conversion pulses or dual 
vol1age supplies to worry about. The com­
puter outputs data to the DAC lhrough 111e 
A port of the 6522. The analogue output 
signal is taken f'rom pin 4 of the ZN426 and 
is buffered by the LM358 voltage follower. 
(An alternative arrangement to the 
LM358 buffer I use is shown in the Ferranti 
data sheet on !he ZN426 series.) 

If the circuit is OK apply 5 volts to the 
converter and OP AMP. Althovgh not 
shown in the circuit diagram (Figure 2), 
provision should be made to s.witch otf the 
DAG section of the intertace if it is not 
required. Set the gain control to maximum 
and wi1th a Volt meter connected across 
the output run Program 2. Outputt4ng zero 
should result in a reading of about 0.03 
Volts (This small offset voltage can be 
removed by using one ot the circuits 
illustrated in the Ferranti data sheet) . 
Output1ing 255 should resu lt in a reading 
of 2.55 Volts. 

Next month I'll expl'ain how this ana· 
logue/digital interface can be used to 
convert the Dragon into a simpl·e storage 
oscilloscope. This is where the mysterious 
" Trigger" in Figure 2 comes in handy- all 
will be revealed. • 
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 FOR A LOT OF F.UN ON YOUR i 
: DRAGON JOIN OUR CLUB : 
•. 	 lhmber1' program lhJtl119s, compeilllon1, specl•I on.... jokM, 1ct'lwar9 ,.v1ew1 I 

1n11 snlppe11 cl new• lfid cornm1rrl1 
e W• have • valt ..~lcn ol gamH, educanon •nd bu1lnH1 11Dllwar1 .•• -· • 
e 220 ttti.u;ul'fently In ••"kt : 
e 	 THE STATCOM T•OP 10 •I °Cuihbsr1 in r 6 Jungle·(Miorodeall ·Ossi& ·(Peakso~l •. 
e Spece Sriuttle fMicrodeal) Scramble (Cable) 

e Creiy Pail'lter (Microdeal) Air Traffic Controller (MoetOd'eel) •. 

• Cl.anger Ranger IM!Ctacfe P6ttigrews Oiary (Shards) 

e Ugh (Sof'l&ilJ Franklins T0"11) {Sa.Iemendar) :
! 	 •Al10 : CHESS. DEMON, OASM, HI RES. FOA:Tti 1.nd COMPOSER. 

PRINTERS available now ... 1 
: MCP40 £149.95 Including VAT •. 
• High RMolution Grl!J)h~-~ and 80-column prin1er, our colo11 $, plain paper. • 

MICROllTE 80 £258.75 including VAT•• 	 :

• 80 cps, 80-<:olumn p.rint, 9 • 1 do1 matrix, in addre-.uable g111phlcs, irue cfeKenelers. e 
: col'ldensed ar>c:I double width charecter.1, near Jetll!r QUI.lily, compatable lo Eps:on I 
• enge. 

• MONITORS The new FIDELITY CM14 : 
•. Colour £230 including VAT • 
• 12 MHZ; FIGB and Ccmpcsita video, delacl'l-able ~mtl-giare lin1ed glass front : 

: SANYO. PHILIPS and MICROVITECH : 
• Phone for prices. • 

DISC DRIVES New CUMANA Drives • 
: pills DELTA Controller. : 

: DRAGON DRIVES AND CONTROLLER, 40,track including : 
• case, p,su, manual and VAT £275. •

i 	 I•. •....... • ••••• • ••• ........ ··I •. 

• 

• ••••••• 	···-· • •1 • :••· .... .. ... .... ... . 

: . ~ :;:: ~ STATAC,OM LIMITED:. 	 :
~~~~ 
: 	 SUTION, SUllAU SM1 1NX • 

: Telephone~Mail Orders welcome. 01·661 2266 : .......................................... 


Your machol'le - The Spil1ire , e19h1 
machine guns.. &OM6·Setond bursts. 

Your ietgel - $IQfH mQ'lli"ll H&ink 
llD"1bers e!;COrted' by lo• idable Mes­

ser$Chmln 1i9hters. _ 
YoLrr aask - 1a1<e 11le bombers apart Engage lhe MesserSC'hmill$ on if they gel •n 

)IOLrf way. . 
A high score gives yo a 'econCI run and a cracJol at ACE q eli llcation - 25 raJde<11 . 

The a1ert ,oilo1 survi..,es.. AcCLrrate eim scores hrgh: 
Up 10 1en m•"u1es violen1action. 

Fea1ures hi-res graphiC!!, cookp t ~iew , rear mi ror, 4 lev&IJ, ruallstie sound's, reward 
syStem and detailed scorec11rd 
A quality game Lr ·ng all 32K. 

No ave1 in or lo libr@rles or club sySlems. 
Fast servioe £6.95 

1'UDOR WILL1IAMS _ 
15 Summf!rhill Raad, Bilslon, W. Midla111ds WV14 BRO 

DON'T JUST PLAY GAM,ES! 
TEACH YOURSELF TOMORROW'S TECHNOLOGY TOD_., Y 

'D'·LEVEL/CSE COMPUTER STUDIES 
Use our pro·tulor cassettes lo pas$ your exams wilh ease. A set of four 
ca~settes ram-packed wilh up-to-date knowled~e covering 1 e O Levell 

CSE syllabuses. Full lutorial compleie with revision questions 

Sublect ar·HS include: 

Data Coding, Data Storage, Computer Aiitlimetlc, Computer Logic, 

ProcMslng ln,ormatlon, Soclilty and Computers, Computer Struo­

ture, Backing Storage 

and mueill mucli more 


Also suitaale as a 9enera1 introduction lo the c-0mputin9 world (Mums and 

Daris please note) 


UNBEATABLE VALUE AT JUST £14.50 PER SET 

CnequsstPOs to: 	 . 

MICRO-DE-BUG CONSULTANCY 
60 SIR JDHN'S ROAD. SELLY PARK, BIRMINGHAM 829 TER 

Tel: 021-4721610 
ReQwes a Quality OrlllJO>n C()mpatible CU$8'11e Player 

Computasolve Ltd. 
8 Central Parade, St Mark's Hill 

Surbiton 
Telephone: 01·390 5135. Opening hours: 9.30--6.30, Mon-Sat 

Dragons from stock...... ....................... £175.00 
Telewriter word processor for the 

Dragon ................... .. ...................... . £49.95 
CTI CPBO dot matrix printer ............ ... £299.00 
Seikosha GP 100A matrix printer ....... . £240.00 

Plus a full selection of so<ftware tor the Dragon 
including the latest Microdeal releases 

All prices including VAT. 

COTSWOLD C·OMPUTERS 
THE DRAGON SPECIALISTS 

DRAGON 32.............................................. £16·9.50 
Price includes eight free quality games and free soflware club 
membership (10% discount off software) 

DRAGON 64.............................................. £219.50 
Price includes free offers as above 

DRAGON SINGLE DISK DRIVE............... £267.50 
Super Dus1 Covers for above..................... £3.50 

CotswQld Computers
6 Middae Row, Chipping Norton 


Oxfordshire, 

lei: 0608 41232 or 737472 (evenings) 

Dragon Data appointed service and repair dealer 

S.P. ELECTRONICS 

DRAGON 64... ...... .. ................ ............ ... ..... ...... ... £225.00 

DRAGON 32 .. ................... .... __ __,,. ,, ............... .. ...... £175.00 

DISK DRIVE (Single and Dual) controller ftom ... £275.00 

JO,YSTICKS ............. ............ ... .. .......... .. ... . ......... . £14.95 

TELEWRITER WORD PROCESSOR .... ............ £49.95 

MCP40 4-Colour Plotter Printer ................ ........... £149.00 

DELTA 10X Printer............................ ............._.... £295.00 

CP80 Dot Matrix Printer... ..... ............. ... ......___ _,,,,, £330.00 

PRINTER CABLE (Centronics) .............. ______ .,,,,, , £12.90 


L;uge seleclion qi new Oregon Data, Salamander. Microdeal sollware 
including; Spae-e Shuttle, Composer, Frogger, e-te . SAE for lree list 

All prices lnclr.Jde VAT. c.arriagfl sxtra 

S.P. ELECTRONICS, 48 Limby Road, Huck111all , ~otts 
... (Nottingham 640377) ·mmimmWJlll•*•' 
~ Official Dragon Servicer · , · 

RACING FORECASTER 
NEW NATIONAL HUNT EDITION 

A tried and tested program. 

Simple to use - no records to update. 

Tape contains data for races at any of 42 National Hunt 

courses. 

Hig1hi success rate. 

DRAGON 32 1 SPECTRUM 48K, TA.NOY COCO 32K, 


Only £5~50 inclusive 

Only available from: 


RED ROIM DATA 

72 LAMBERT ROAD, GRIMSBY DN32 ONR 
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OPEN FILE .FOR 

D GONUSERS


Send us your Dragon programs, beginning w.lth a general description and then explaining ffoW the program 11 constructed. 
Tak~ care that the listings are all bug:-tr.ee, encloslng a caaaette .and, Ifpo"lble, a printout. We.pay £6 tor each bug.free 
program published, double for the program Of the month, !If you have any problems with the lhrtlngs.-pleue eencl your 

queries to the appropriate author, Dragon Utllll', 12·13 Uttle Newport Street, London WC2R 3LD. 

Ch 
170-220 Sets up the strings of the· V•rlablea 

pieces. X, Y - Co-ordinates of cu1rsor.
888 230-460 Draws ~es on the board. ex, CY References to old and new 
~ 470·510 Stores location of each pleQe PX. PY location of piece in memory. 

on tile board . C(B,8) - Variabie stOrtng piece location. 
.550-64() Moves cursor. Values for aboVe variable: 

From D Newby in Derby 650·730 Takes piece which is to be Black White 
. THIS CHESS PROGRAM allows pawn moved. 1 Pawn 7 
1 promotion. '"En passant" can be per· '740•900 Places piece at new position. 2 Bishop 8 

formed by moving the pawn and then 1010-1300 Places piece at new position. 3 Knight 9 
, placing a blank square on the pawn whk:h 900-970 Updates location of piece In 4 Rook 10 
i should be taken. memory and cheoks if pawn 5 Queen 11 
i Program notes has reached back rank. 6 King 12 
: 50-160 Draws the board. 1140·1290 Piece for promotion of pawn. 0 empty square 

! 1 . *****~********************* 
2 ' ** ** 
3 '** CHESS BY ** 
4 ' ** DAVIP NEWBY <C>l983 ** 
5 ' ** ** 
6 . *************************** 
10 DIMPCC20,20>,CR<20,20l 
20 CLS:PRUJT@233," <PLEASE WAIT >" 
30 PMODE4,1:PCLS1 
40 COLOR0,1 
50 FORir-QT0176STEP22 
60 LINE (I ,O> ·- (I, 176) ,PSET 
70 LINE<O,I> -<176, I>,PSET 
80 t-IE'.XTI 
90 J=lO 
1«)0 FORl=1 OT0166STEP22 
110 IFR•O THENR-l:GOT0130:ELSER=O 
120 F•A I NT ( I , J >· 
130 NEXTI 
140 J=J+22:1FJ= 186 THEN170 
150 IFR=l THENR==OELSER""l 
160 GOT0100 
170 RK$c"LJ3R1U2R1U8l.2U5R303R4U3R3D3R4U3R3D5L2D8R1D2R1D3L16" 
180 KN:t:="E3 U1E3UlH1G2LlH2U1E:4BR2NRlBL2UlE2U1RhD1R3D2R106RlD9L17" 
190 B:i="E2R3UlR1U1H5U3ESF5E1H4£2F7D3G5DlR1DlR3F2L17BE2R13" 
200 PN$="E2R3U1R1UlHlU1E1U1H2U1H1U1ElU1E2R1E1R2FlR1F2DlF1DlG1DlG2D1FlD1G1DlR1D1R 
3F2L17" 
210 Q$="U2LlU1RlU3LlU1RlU6HlU1H1U1H1R2D2R2D1FlD1~101F102R1U3ElU2E1FlD2F1D3R1U2E1 

: 

1 UlE1U1E1U1R2U2R2G101GlD1G106RJD1L1D3R1~1Ll02Ll4BU2Rl4BU4L14FlR1F2R1DlBR3U1R1E2Rl 
Et II 
220 KG$• ''R5Ul R6E1HlL6UtL5D1L6GlF1R6BU38L4U3H1U1H1UlH1UlU1UlE2UlR3F1R1F2D1F1D2BU3 
LlU2L2U2R2U2R2D2R2D2L2D2LlBD3U2E1U1E2RlE1R301F2D3G1D1G1DLG103BU3L15'' 
230 FOR1=2T0156STEP22 
240 IFPPOINT<I,152)=0 THENCOLORJ, O:ELSECOLOR0,1 
250 DRAW"BM"+STR$(l)+",152"+PN$ 
260 PAIN1 ( 1+10, 142), 1, 1 
270 NEX'TI 
280 DRAW"BM2~l 74"+RKt 


290 PA!NT<12~164>,1,1 

300 COLORO. 1 Continued on page 52 
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31 C• DRAL-J"BM156, 174"+RK$ 
3 20 DRAW"BM112,174"+B$ 
33(1 COLOR 1 , 0 

·340 DRAYJ"BM46,.174"+Etf: PAH!'T <56, 164>, 1, 1 
350 DRAW"(IM134,174"+l<M$ 
360 PAINT<144,164') ,1,1 
370 PSET<L~0,160,0J 
380 COLORO , 1 : DRAl!J u Bt124, 174 "+•<N$ 
:390 DRALiJ" BMlO, 174 "+QJ: 
400 COLOR1,0;DRAW"BM96,175"+J<G:.f:PAINT<106,160>,1,1:DRAW"8R78USCOU2NH2NE2" 
410 FORI ... 1T01SSSTEF'22 
420 GETCI,133)-Cl+20,153J,PC,G 
430 PUT<I,23J-Cl+20,43J,PC,PRESET 
440 GETCI,155J -( l+20,175>,PC,G 
450 PUT<I,1>-<1+20,21>,PC,PRESET 
460 NEXTI 
470 FORI=l"f08 
480 READP:C<I,l>=P:CCI,2>~1 
490 FORJ=3T06:C<I,Jl=OJNEXTJ 
500 READPP ~ CCI,7>=7:C<I,8l=PP 

J510 NEXTI 
520 X=-88: V=.S8 
530 GET<l,45} - (21,65>,CR,G 
540 SCREEN1,0 
545 l$=INKEY:t:IFI$""'"" THEN590 
550 IFl$=CHR$C94) THENY=Y-22:IFY<=O THENY=O 
560 IFl$..,CHR1'!10> THENY,,,,Y+22:IFY >""154 THENY•154 
570 IFI$~CHR$(8J THENX~X-22 :IFX <=O THENX=O 

.,580 IFJ$z:CHR$ <9> THENX=X+22: IFX >=1~4 THENX=154 
590 GET(X+l,Y+1> - CX+21,Y+21> ,PC,G 
600 PUfCX+1,Y+1> - CX+21,Y+21J,PC,PRESET:PUT<X•l,Y+1> ­
610 IFPEEK<345J..,223 THENGOSUJ::1650 
620 IFC<PX,PY>~1 AND PY=B THENGOSUB1140 
630 IFC<PX,PY) ...7 AND PY=-1 THENGOSU81220 
640 GOT0545 
650 IFRT~t THENRT=O:GOT0740 
660 IFX < >O 1HENCX-X/22+1ELSECX""l 
670 IFY <>O THENCY;Yf22+1ELS€CYml 
680 ROUND20(1, l 
690 GET<X+l,Y+1>-<X+21,V+21>,PC,G 

<X+21,Y+21>,PC,PSET 


700 IFPPOINTCX+l,Y+tJ=l THENPUT<X+l,Y+1)-(X+21,Y+21l ,CR,PSET:ELSEPUT<X+1,Y+1J-<X 
+21,Y+21l ,CR,PRESET 
710 PUT<200,0>-C220,20> ,PC,PSET 
720 RT""l 
730 RETURN 
740 COLOR0,1:0RAWttBM"+STR$(X+2)+","+STR$<Y+20> 
750 IFC<CX,CYJmO THENSOUND20,1: IFPPOINT<X+1,Y+U=1 TH~NPUT(X+1,Y+1>-(X+21,Y+21>, 
CR,PSET:GOT0910~ELSEPUT<X+1,Y+l>-<X+21,Y+21),CR,PRESET:GOT0910 
760 IFPPOINTCX+1,Y+1> 2 0 1HEN990 

770 PUT<X+1,Y+1>-<X+21,Y+21>,CR,PSET 

780 ONCCCX,CY) GOT0790,800,810,820,830,.840,850,860,870,SB0,89Q 1 900 

790 DRAWPN$:PAINT(X+10,Y+10),0 1 0~GOT0910 


;soo DRAW0$:PAINTCX+10,Y+to>,O,O:GOT0910 
810 DRAWKNit=PAitH <X+10, Y+10> , <:1,0: PS;E:T <X+8, Y+6, 1>: GOT0910 
820 DRAWRK$;P~INT<X+10,Y+10>,0,0:GOT0910 
8 3 0 DRAW''BR2"+Q$:PAINT<X+10,Y+lO> ,O,O:PAINT<X+10,Y+19>,0,0:GOT0910 

840 DRAW 0 BR6B!H "+l<G$c PAINT <X+18 'Y+o) ,o, 0: DRAW"ElR7BU5ClU2NH2NE2" :GOT0910 

850 DRAWPN$:GOT0910 

860 DRAWB$:GOT0910 

870 DRAl·jKN$: GOT0910 

880 DRAWRK$:GOT0910 

89( 1 DRAW"BR2"+Q$;GOT0910 

900 DRAW"BR6BD1"+KG:4> 
910 IFX <>O THENPX=X/22+1ELSEPX~1 

' 920 IFY()Q THENPY=Y/22+1ELSEPY=1 
930 IFCX=PX ANOCY::::iPV THEN950 
940 C(PX,PY>=C<CX,CY>:CCCX,CYl=O 
950 PUT<200,0>-<220.20) ,CR,PSET 
960 IFC<PX,PY>=-1 AND py...9 THENGOT01140 
970 IFC<PX,PY)=7 AND PY=1 THENGOT01220 
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....... ._ .. .. .._ . .,._. 
'"'"" '"'' '" '"'"' """' '" ' ' ' ' •• • ••; .o , , .. , p ••;<· • ••• •• •• , •••• ••.• •• t ••h; A ••_• •• •••••. , ., .,, 

980 
1Q10 
1020 
1030 
:1040 
1050 
1<16( • 
1070 
1080 
1090 

t 

'I 1100 
1110 
11 20 
1130

I 

1140' 
1150 
1160 
1170 
I. 180 
1190 
ll.200 
1210 
1220 
1230I 

I 1240 
:1250 
1260 
:1 270 
1280 
:1290 
1300 

j•• ""•V ••• 

RETURN 990 COLOR! , O 1000 PUT CX+1, V+U-<X+21, Y+21> ,CR,PRE'SET 
ONCCC~,CY> GOT01020,1030,1040,l050,1060 ,1070,10B0,1090,1100,1110,ll20,1130 
DR'ANPN:t: GOT091 0 
DRAWB$:GOT091 0 
DRAWl<.N$: GOT0911) 
DRAWRl<:'f.: GOT09 l Cl 
DRAW"BR2" ·+-0:f:: GOT09 l0 
DRAW II BR6EiD 1 "i"KG$: GOT09 :I. (I 
DRAWPN$:PAINTCX+10,V+:t0>,1,1:GOT0910 
DRAWBS:PAINT(X+10iY+IOl ,l,1:60T0910 
ORAWKN$:PAINTCX+10,Y+10>,1,1:PSETCX+8,Y+6,0>:GOTQ910 
DRAWRKS:PAINT<X+lO,Y+LO> ,1,1:GOT0910 
DRAW'' BR.2 '' +Q$: PA INT ( X + 10,Y-+1()) t 1 , 1 : PA INT ( X + 10 , Y + 19) , 1 , h GOT0910 
l)R,AW"BR6B01 "+KG$: PAINT ( X+18 • Y+6) 1 1, 1: DRAW " BR78U5COU2NH2NE2": GOT0910 
f'E.:t= l f,lhEV-t 
lFPE:f:="" I HEt-H 140 
CX"'r'X: CY=PY 
IFPE$::;"Q" THENC<CX,CY>=5:GOT0740 
If PE$,,, 0 R" THENC CCX ,CY) ""4: GDT0740 
IFPE$="1<" Tl-lEMC <CX ,CY) ==3: GOT0740 
!FPE$="B" THENC<CX,CY>=2:GOT0740 
GOTD114Q 
PE$=lNl<EY$ 
IFPE:t:="" THEN1220 
CX=PX ~ cy ..py 
JFPE$="Q"' THENC <CX ,CY> =:11: GOHl740 
lFPEf="R" THENClCX,CY>=10:BOT0740 
IFf'Ef="K" THENC(CX,CY> ...9:GOT0740 
IFPE$="B" HtENC <CX ,CY> =8: GOTCl740 
GOT01220 
DATA4,10,3,9,2,B,5tll,6,12,2,B,3,9,4~10 

·1 	 ICireles 

From Edwin Aird In Newcastle-up0n-Tyne 
THIS· COLOURFUL AND short program 


, generates random circles of all the colours 

avall'able !n h~n-res. 


. . .. a -	 , , . ·Drag
I 
From Simon Rundell iri'Poote, Dorset·" · - H~ . 
DRAG isa.simulaticmof.dragsterrac;ing In 9-19 · · 
PMODE 3. Use of the joysticks is -not 2().25. 
needed (I only put them in to giVe you '& · 

feel of actually racing iC you feel that this is 2&36 
. not necessary simply delete lines ·59 .10 . 
63~. . 	 '. 

Ttle race Is calculated on the speeds ·37-4'$· 
reached after every 20~h of a mlfe. This is 
displayed in texl arlct then you are retumed 

1 REM************** IE I I********* 
2 REM D R A G 
3 REM*+*************lllll l lEllll 
4 REM BY SIM:ON RUNDELL 

~ REM*******:ltUtlC lfl l JU' 111 U lllol 
6 REM CC> RUNOS I SOFT 1983 
7 REM 4TH SU1" L9U,_,. 
-g REIUllt•1tl'ftlfltltltl1t• • •r11r1......... 

9 CLS:P·fUNT9128 1. • WOULD YOU LIKE 
10 INPUTAA• :IF AA•••v~ THEN 12 
11 IF AA•••N• THEN 21 
12 CLS: PRINTl!O; "dra9 ,A GAHE FOR 

1 0 PMODE 3, 1 :SCREEN 1, 1 : 
PCLS 

20 	X=RND (250):Y=RND 
(190):S= RIND (150) 

to hi·nJS. -There 'is th; add&d ~r ri~ 
blQwjng afyre. This.' kills. yoc.i but you are 
stUt ftee to cOl!"Pl~e. in the next race. , 

------~-------- Program ootes · . . ' 
Twiddley bim · . · • 
lnstructiof'ISi{if :l'eqtiired). 
Sets all variables required Md 
a few more besides. · · 
Draws the cars-- GETs them 
,into an array and draws the 
title (with animation too) 
Draws thtt arena ahd all parts 
ttiat do not need to be redrawn 
every lime 

30 	FOR 8=1 TO S:CIRCLE 
(X,Y), B, AND (B): 
SOUN DB, 1 :NEXT 

40 	GOTO 20 

46-87 

S:S.108 

109-114 

.1; 
The rinwnpart- draws et/ery· 
thing,·purs it all - chetks ifa 
tyre has burst or if lt Is time to 
sho~ the speeds. · 

. The I.ext screen shOWing of all 
. ·speeds, times, distm1ces, and 

the 	oorrent world r$00rd hol· . 
der 

.. 	 Relays the bad news to you 
that one .of ,Ule cars has blown 

. up· - and then cal1riiei$ on . 
regardless · 

The program, once set, will run and run 
and run, till time tf!lmemorial . 

TO KNOW A·BOUT THE GAME CY/N)• 

Contlnued1on 
THE DRAGON ~2 B'Y SIMON RUNDELi!... page56 

' 
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• 
A very different game that 

combines the Intrigue of 

adventure with the real time, 

ma~hlne code speed of arcade 

action. The player must 

control not "()ne, but EIGHT 

different troopers, eoch with 

their own charader status , In 

the search for the weapons 

that will destroy THE GREMLINS. 


DRAGON 
TREk 
Dragon Trek Is a new 

Implementation of a 

classic game , taking 

full advantage of the 

Dragons hi-rH 

graphics and sound 

capabllltles. Your 

•tar1hlp's lmpre11lve 

armament Is 

comprised of high 

energy Photon 

Torpedoes and 

Phasers. loth long
~ and short range 
'canners (In full 
araphlcs) enable you 
to trock the Kllngon1 
and your onboard 
computer wlll give 
you extra tadical 
facilities. As 
commander you wlll 
have to use strategy 
and cunning to outwit 
the enemy. 

THE RING 
OF DARKNESS 
BRITAIN'S N'o. 1 ;:,.==::::::;~~5~~~1~ 
ADVENTURE GAME 
FOR THE DRAGON 32 

IS NOW AVAILABLE FOR 

THE A8K SPECTRUM AND ORIC 

THE RING OF DARKNESS Is a complete 

role playing adventure in hl·res 

graphics , featuring a detailed' land 

filled with towns, 30 dungeons , forests 

and 1ea1. and populated by kings , 

prince11es , evil rangers and other 
strange creatures. All versions are 
identlcal with re1p9d to the 
adventure. The Orie version I• 
r9Corded In fast mode only. Many 
hours of mystery and suspenM 
await you In your quest to find 
The Ring Of Darkne11. 

ORDER WITH CONFIDENCE: 
All tltt•1 In sto~k ore 
dlapatch9CI by return of post. 

SEND SAE FOR OUR FREE 
CATALOGUE. 

Select• It.I,•• Or• also 
avalloble frOfil good software 
outl.ta Clnd from Boots. 

Complet• this order form and po..t It to: WINTERSOFT, 
0.pt. DU • 30 Uplands Park Rd., Enfield , Mlddx . , EN1.7PT. 

DRAGON 32 
.£9:K 

~J I , lq1 • ri•• £6,95 
Pt, ppers Gam<r Pock. . .. £6,95 
Aft• 1's Des.gne; , . . . . . . , . . .• .. . . . • .. . _ . .•• , , . ...... . '6.95 

ORIC·l ..K 
1h"' Ring Of Ootkl"le.. •. . _ .. ... • . . . . . . , . . . .. ... . .. . . £9.95 
Ope<otion Gre m lin ..... . . . ... , , .. ... ... , • . . . .. . . , • , . . . f.6.95 

Sl'KTllUMdl< 
Tl>e- Ring Of Dorkr>i= . . . .. .....• . . • . • . ..•. :t9.9S 

I enclose my cheQve/ PO for t ..... . ..... . . . ... . 


NAME. .. 

AOORl:SS . .. .. . . . . . .. .. . . . . .. . .. , ....... ... .... .. . . 


WINTERSOFT, 30, Uplands Park Road, 
Enfield, Middlesex EN2· 7PT. 

DEALER E QUIRIES WEI.COME 01·361572 



~--

I 

i NOW AVAILABLE FROM W.H. SMITH 
I 
I 

llJPlll IPW 6~~bn~~um 
Locate the secret ,island hideaway of the mysterious 

megalomaniac Dr. Death. Foll'ow h.is t.rail across 
continents, through complex puzzles, coded 

messages and 3-D mazes. Discover the entrance to his 
underground fa'.ir - but bewa1re - even with your 
death-defying gadgets his evil henchmen may still 

$;,,. ~ win the dayr 
~ -=-----=::::::. //f!))J 
~ / :fl Saving the world may 
~ > take some time-so we've 

~~~ incJ'uded a 'save' routine for 

DEALER ENO,UIRlES WELCOME- ~GENEROUS DISCOUNTS 

Credit Card Hotline· 
06286 63531 

part-time secret agents! 

Adventurous Programs always wanted. Please send sample - generous cash· payments! 

-

RICHARD SHEP'HERD SOFTWARE 

ELM HOUSE, 23-25 ELMSHOIT lANE. CIPPENHAM, SLOUGH. BERKS. TEL (06286) 63531 
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<CJ RUNDELLSOFT 1983• 
13 PRINTll12B, • IN THIS, A GAME FOR TWO PLAYERS, Y10U ARE THE DRIVER/PIT CREW OF 
FUNNY CAR CA SUB-SECTION OF DRAGSTER RACING CARS> ..THE OB..JECTIS TO COVER THE 
4 OF A MILE BEFORE YOUR OPPONENT.• 
14 PRINT9384,• HIT C •nt•r l FOR MORE•:INPUTAA• 
j~ CLS;PRINT@o,• THE LEFT 30YSTICK CONTROLS THE blu• CAR.THE RIGHT JOYSTtCk 
IS THE y•l low CAR. ON THE RESPECTIVE S:ll)ES OF THE SCREEN ARE DJSTA 
NCE INDICATORS TO THE FLAG ANO ALONG THE BOTTOMIS A GRAPHIC REPRESENTATION O~ 
THE SPEED'" 
16 PRINT•EvERY FEW SECONDS A PRINTOUT IS GIVEN OF THE SPEED,TIME ANJ:> REMAINI 
NG DISTANCE,FROM THESE THE LEAD IS CALCULATED.THE FIRSTONE PAST THE 

. E WINNER" 
17 PRINT• MIT t•nt•rl•:INPUTAA* 
18 CLS:PRINT@128 1 " 9ood luck 

YOU'LL NEED IT ! !u 
19 FOR NN-1T01000:NEXTNN 
20 REM*********VARIABLES******** 

,21 
' 22 

DIMAC28,40>:DIMBt28t40>
w•= 0 GR££N•:HS•180 

23 S•4:S1~2o:S2•130:U•30:V•100 
24 N~a110:N6•6~: DIST~O:KK•O 
2S LA~90:LB•110:~A~1S6:RB•l10 

26 REM************************* 
27 PMODE3,l:SCREEN1,0:PCLS 
28 DRAW• BM128, 9!5 J S8U10R2D2U4D2L2H2G2L2U2J)4U2R2D10L2U2D4U2'R2F2E2R2D2U4021L2• 
29 PAINTC126,9~>,J,4 
30 GETf110,70)-C139,110l,A,G 
31 PAINT(126,9S>,2,4:GETC110,70)-C13B,110>,B,G 
32 FOR N6•65 TO 4~ STEP-S 
33 DRAW"BM30 1 50; C4D20R10ESU10H~NL10BM+2,+20JU20R10F5DSG~NL10FSBM+20,+0U1SESRSFSD 
7NL15D8BM+20,+0U20R15D5BD5NL3NR3D10L12• 
34 PUTCNS,N6l-CNS+28,N6+40>,B,PSET 
35 SOUNDC100-N6>,1 
36 NEXTN6 
37 REM******DRAW ARENA********* 
38 PCLS 
39 FOR NN•170TO 30 STEP -30 
40 kINEIO,NN>-C20,NNl,PSET 
41 LINEC236,NN>-C2S6,NN>,PSET 
42 NEXT NN 
43 DATA •c4U7R1F2EZD4B2H2L1• 
44 LINE C236, 20 l - <256 .1 201, PSET: LINE <O, 20 ) - f20,,20>, PSET: READ A•: DRAliPBM240, 201 •+A• 
:DRAW"BMlo,201•+A• 
45 REMff***THE FRAMEWORK******* 
46 DRAw•c4• . 
47 DRAw•c3~:LINE<0,170>-C20,170-DISTl,PSET,BF:DRA~·c2•:LINEC238,170)-{2!53,170-0I 
ST>,PSET,BF:DRAw•c4• 
4S IF DIST•150 THEN GOSUB81 
49 LINE<0,0)-(256 1 192),PSET,B 
50 LINE<12S,20J-C12S,172>,PSET 
Si LINE(20,20> - <2J6,172J,PSET,B 
~2 DRAW"BM111,11C2D9R18U9L18C4• 
~3 PAINT(128,10>,S,2 
S4 PUTCLA,LB)-(LA+2B,LBt40),A,PSET 
:55 PUT CRA, RB> - lRA+28,RB+40> ,, B, PSET 

, 56 IF s-1 THEN se 
57 IF RNDC10>•!5 THEN SOUN»l,~:S•t:TIMER•O 
58 IF S•4 THEN 4S 
59 L1•JOYSTKCO) :R1•JOYSTKC2>: 
60 IF Ll<lO THEN LA•LA-2 
61 IF Ll>~O THEN LA•LA+2 
62 IF Rl<lO THEN RA•RA-2 
63 IF Rt>SO THEN RA-RA~2 
64 LINE CSl, 180> - UU, 192) , PSET: LINE ISt-!5, 180) - <St-~, 192), PRESET: LINE 161-4, 180 >- (S 
1- 4,192>,PRESET:LINECS1 - 3,180>-IS1-3,192>,PRESET 
65 LlNECB2,180)-(S2,192>,PSET:LINE<S2- :J, 180J-CS2-5 7 192l, PRESET:LINE~B2-4,180>-CS 
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2-4.192>,PRESET:LINE<S2- 3,180>-<S2- 3,192l.PRESET 
66 REM*****TYRE 
67 IF RND<7~1 •2!5 
68 IF RNDC2J•1 THEN 

] A•30,RB+30l,B,PSET:D•-"YELLDW• 
69 PAINT!12B,!5>,2,2 

.. 

70 FCIR A•1T01.000:NEXTA 
71 OOSUB109 
72 REM'*****MOVEMENT*****llM** 
73 S1-S1+RNDi3t:IF 
74 S2-S2+RND!3J:IF 92>23:5 
7!5 

i 

I 

BURST******* 
THEN 68 ELSE '72 

PUT< LA, LB)-CLA+30,LB+30 l~A,PSET :D•••BLUE•ELSE PUT(R.A1.RB>-<R 

S1>12~ THEN s1-12s 
THEN S2..,23~ 

LINE<2S 1 U)-(23!5,U> 1 PSET:LINEC2!5,U-91-(23!5 1 U-Bl,PRESET 
, · 76 LINE <2!5, VI - C23!5, VI , PSET: LINE t2!5 ., V-8> - (2315, V-8), :PRESET 

77 U•U+S:IF U>17~ THEN U•30:GOSUBS8:DlST•DIST+30 
78 v...v+e:IF V>l7~ THEN V111::SO:GOSUB8Q:DIST•DIST•::SO 
79 GOTO 4S 
eo DATA • BM4·0 ~ !50 i C4U 1OR~D!5NL!5F::SD2BR'!5U1OR!5D~NL!5D!5BR~U10NR!5D 1 OR~BR:SU J.ONR~l>SNR~1DeRS 

BR 1!5U1 OR!5Dl ONL!5BR7H~NU!5F!51E5NU!5G5BR8U1ONR5D!5NR5D!5R5BR5Ul OR5D5NL~F3D2 • 

81 REM*****RACE STOP**IMllll 

82 PAINTC128,10J,2,2 

83 LINE120,105>-<236,1051 1 PSET 

84 READB•:DRAWB• 

8~ IF LB<RB THEN W1•Wl+l ELSE W2•W2+1 

86 FOR NN•1T03000:NEXT 

87 RESTORE:OOT023 

ae R~~**-***JNKEY•!l)********* * SPE~P PRINTOUT 
 ********** .........***** 

89 S3•CS1*2)-40:S4-<S2*2l-260 

' ' !~O D3•C170-DISTJ*3:D4-!170-DISTl*3 
91 IF SGN<S3-S4l-+1 THEN D4•D4-(S3-S4l: ELSE DJ•D3+CS3-S4> 

92 CLS:PRINTt!O," blue car WINS:: • 1 Wl 

93 PRINTa32,·sPEEn•;s31"M.P.H" 

94 PRINT@64.•TIME•ITIMER/1281"SEC.• 

9~ PR~NT&96,.DISTANCE·1n41·vns LEFT· 

96 IF LB<RB THEN PRINTa12e,• l••d•r• 

97 PRINT&2S6 1 ~ y•llaw car WINS:•1w2 


} 98 PRINTll!2SS, ·sPEED· 19,4, ·M. P. H" 

99 PRJNT932o,•TJME•JTIMER/12BS•SEC.• 

100 PRINT93~2,•DISTANCE"IDJJ•YDS LEFT• 

10 t IF SJ >HS THEN HS-SJ: ·W•• ·•BLUE" 

102 IF S4>HS THEN HS•S4:W•••YELLOw• 

103 IF RB<LB THEN PRINT9384,· l•ad•r• 

104 PRINT8448,*world reco~d:•1HSl"BY •JW• 

10S s~~s3-S4:IF SQNCSSJ•+l THEN LB•LB-ISS/2) 

106 IF SGNCS~>• -J THEN RB•RB+(S~/2) 


107 FOR NNslT03000:NEXTNN 

109 PMODE3 1 1:SCREEN1,0:RETURN 


1 109 RE~**TYR'E BURST*H+**** 

110 CLS 


1 

1.U •PRINTIO, •A TRAl>BEDY HAS OCCURRED-ONE OF THE TYRES ON THE • 1 D•I • CAR• :PRINiT• 
HAS EXPLODED, SH.ATTERIN;B THE CAR AND f<ILLINB THE DRIVER INSTANTLY" 
112 PRINT:PRINT•YET 1 1N HIS MEMORY HIS CREW WILL RACE ON••••• LET US RACE ABAIN!• 
113 FOR N•lT07:SOO:NEXT 
114 RESTORE:GOTO 23 

~- ; ' I '~ 

~ ~ . ~. . .. 
i I feature the recently launched Dragon 32 as~igning a value to a biflal')' number of 

1 

• The . program described here is an exten: length 2N~ so that N ottile bits are equal to 

.e..dng sively rev;~sed version of the one whiC"• one, and N are equal ti) .zel'Q. Write , this 

I •WI . was actually used in the exlilbition. · number dawn 2N times; to form a 2N x 2N 
The traditional woollen mifls of Walet . ·' square, arid then complemeFJtall the !bits in 

.________________, are a great attraction fo tourists, and a the·Mth row wtieflever tlie Mth bit of the 
From CJ Evans 'to Swansea large m1mber of interesting patterns, can original' number was .a :Z:ero. Otltside this 
WHEN THE Natiooal Eisteddfod was held be woven ·on the old looms (although the basic square, repeat the pattem in both 
in Swansea in August 1982, I wanted to designers tend to choose from a rather directions by ,reflection. 
produce a program to be used ·in the restricted set). In fact, a huge variety of Each zero or one represents an element 
technology exhibition, a:nd whieh would patterns can be generated simpJy by of the pattern, with four horiionlaJ ..,. 

~? .... '· .. ,, 

' 
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-4 and tour vertical threads; two of each 
may be thought of as background colours. 
and two as foreground or contrast. A one 
In the pattem represents a background 
element, and th~s is obtained by bringing 
the four baci<ground threads to the top and 
weaving them with each other, while the 
contrast threads are woven together 
separately underneath. 

Conversely. a zero in the patt.ern means 
that the four contrast threads are brought 
to the top. The practical importance of this 
technique is that it alloWs large blocks of 
solid colours to be produced without the 
threadS· w~k:h are being used having to 

make long "jumps". 
The · simplest pattems use one back­

,ground and one contrast colour to produce 
a two-colour result More complicated pat­
tems use a different contrast colour over 
th~ middt& half of the pattern (in one 
direction or both). The colours are chosen 
from the set green, yellow, blue and red. It 
would be a simple matter to change the 
SCREEN statement, and use the colour 
codes s, 6, 7 and a Instead, but if a 
completely fr~ choice from all eight col­
ours is required, the, program would have 
to be re-written for the low·r·esolution 
screen. 

Two sizes of pattern are allowed for. 
Other sizes could be programmed, but it 
would not be so easy to flt copies of them 
on to the screen. The randomly-generated 
option occasionally pr6duces a very strik· 
ing pattern, using a set of data which one 
would not have expected to be any good. If 
you wish to make a note of the data for 
generating a particular pattem, the last few 
statements of the program enable the data 
to be listed. The PRINT messages have 
been arranged to appear on the 32-column 
Dragon display without any breaks in the 
words. This makes them look a little odd in 
t~e listing. 

100 DI" A<Jol,81103> 360 fClft J:t TO BIN-1 STEP 4 
110 PRJIT"IE\.SH DDU8l£ TAPESTRY PAHERW U FOUR COLOURS. THE 370 JJ .o:N~JNT<ABSUl-J/4)) 

MCKSROUNDCotOUR IS USUAtLY THE SAllE FOR TffE HORlZOHTAt Allll YEA 380 FOR 1=1 TD 8tN-I STEP 4 
TltAL THREAllS, BUT JIAY 8£ DIFFEREltl If"; 390 It=H-INT!ABSIN-11411 
120 PR'INT"DESIRED. ANY Of TM£ COHTAAST CCX.OURS JIAY LU:'.BllSE B 400 IF AIU!+A(J1101 THEN Y•Vl:H•H1:60TD 430 
E TM£ SAllE !PUl' THEii ALL EQal\l f'OR A TllO- COLOUR PATTERNI , CHOO 410 IF I<2lN OR D6tN THEN Y=Y2 ELSE Y==V3 
SE FROK THE SET !:&REEN, 2:YELLO~, 3:8LU£, 4:RE&1 420 IF J(211f OR J)61N THEN ,H=H2 ELSE H~HJ 
130 PRINT"THE PATTERN IVIY BE llADE IN TlfO SIZES. DD YOU llAllT TH 430 PSET(J,J,Yl:PSETII+2,J,H> 
ELARGE CHE?" 440 PSETII 1 J+21Hl:PSETII+2,J+2,Y> 
140 INPUT lt 450 NEil h IEIT I 
JSO IF LEFTt(ff,lJ="Y" THEN N=l6 ELSE N=8 460 6ET !O,Ol-163,631,I 
160 PRINT"OD YDU llANT ARAHOOft PATTERN" 470 lf lfi<16 THEN 510 
170 IMPUT U 480 PUT I0,64H63, 127> I 8 
180 IF LEFUITS,1l= 1 Y" THEM 280 490 PUT !64,0l -~ 127,431,B 

l90 PRINT"INPUT ASTRllt& DF"11f/2; 1 ZERD'5 AND";M12;"0NES, llf ANY 0 500 PUT 164,64l-ll27,1271,8 
RDER; HO SPACES ORPUNCTUllTIOM" 510 PUT 1129,0H1'91,631 , B 
2GO JllPUT TS 520 PUT I0,128)·163,191>,B 
210 FOR l=l TO N 530 PUT (J2B,128l-1191,l91>,B 
220 A(l) =O 540 6ET 164,01-(1271631,B 
2JO lF lllDS!Tf,I,l l="l"THEN A(ll=J 550 PUT <J92,0H255,63) , 8 
240 NEXT l S60 PUT 164, 12BH1271 l91l1B 
250 INPUT'>PICK 3 COLOURS FOR YERllCAL THREADS, BACX&ROUND Fl 570 PUl l192, 128H255, 191>, 8 
RST ';Vl,Y'2,V3 580 SET I0,6•>-<63,1271,8 
260 INPUT'PICK J COLOURS FOR HllRIZONTllL THREADS, BACK6ROUND, fl 590 PUT t12B,64)-1191,t271,B 
RST ";Hl,H2,H3 600 &ET f64,64l-1127,l27J,B 
270 &OTO 330 610 PUT f192 1"41-C2S5,1271 18 
280 FOR J:HO N:AU>==O:NElT I 620 IF IMkEYl=""TffEH 620 
290 FDR J2 l TO N/2 630 CtS:PRINT"J)Q YOU NAiil ALIST OF THE DATA JUST USED?" 
300 ll=RND(Nl:IFA!l11 ==1 Tti£N300 640 INPUT Tl 
310 All1J=1: llEIT J - 650 If LEFTS<Tl,ll()•y• THEN 700 
320 Vl =RNDm :V2=RJIDW :V3=Rff0f4l :Hl=RM&m :ff2=R'llD(4) I H3• RNDm 660 IF Hc8 THEH PRINT•SNlltl PATTER•• 
33'0 PRINT"llHEN PATTERN IS FlllJSH£JI, CLEAR THE SCREEll BY PRESSIN6i 670 IF .li~16 TIU 'PRJllT'UR&E rAlTERM" 

ANY KEV.• 1180 FOR 1=1 TO N: PRUfT AUi p NEil I: PRINT 
340 FOR 1•1 TO 2000: NEXT I 690 PRINT Yl;Y2;YJ,Hl;H2;H3 

700 PRUIT"RE-RUN FOR 11£11 PATTERl":ENDJ50 PllODE 1,hSCAEEN l,O:PCLS 

destination are set up using INPUTs.. 
e Validation is limited to whether the f,irst•1• 

number is lower than tile seoond.fore Print a..&: HyS Ufl The loop controlling each line output is 
in lines 130 to 260. Within this FOR­I I1.-.--------·----- -----------------.J ..NEXT toop. there are two .more FOR-

From John Tierney In Blyth di;;plays or sends to the printer the con­ .. NEXT loops. The first gets the contents 
WHEN investigating the contents of store, tents of a range of bytes both in hexa­ of eight bytes in hexadecimal (always two 
or developing machine code programs, I decimal and character form. digits), alild the second gets the contents of 
often find this utility program invaluable. It In lines 70 to 120, the range and the same eight .bytes in character form. 

10 ' Print store in hexada::iul 60 • 
20 ' and chiracters either ta 70 CLS:PRINT!260 
30 • the SC""'1 Of' to a printer. 80 INM •srART,END•;A,8
40 , 90 IF A>B MN 70 
50 ' c John Tierney Nov l<J&l 100 a.s:PRINTt260 
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uo JNM ·sa1Eet101, PRINTER 12> •;c 200 PIINT l-C. • •; 

12<1 IF c.o'oillfD co2 ne 100 210 IF c~ m PRINT i-c, • 11

; 


130 FOR X=il TO BSTEP B 220 FOR Y= OlO 7 

14'0 PRINT.. l-C, !fEH!Xl ~· •; 230 IF l:el((l+YIH22 OR lme(X+Y) tJ2 TIEN PAINTt-C, '.'; 
150 FOR Y::() TO 7 ELSE PRINTl,..C, ClfRS<PEEJUXt'f)); 

l60 IF ·PEEK IX+'f) U£ MN PRINT 1-C, •o• : 240 IEXl Y 

170 PRINT 1-C, 1£U!Jm<UtYI,l '; 250 PRINT t-C 

l80 IF C=2 TIEN "ItMT t-C, 1 

• ~ 260 NEXT l 

190 tt:XT Y 270 END 


.•. ..· 

THIS program is dlesigned to let the user manipulated. If yo1,1 run out ofi .sp.aoe· tor 
get to grips with the Dragon 3Zs DRAW yo1;Jr instructio.ns simply chaAge the DIM 

1 

command iand to help him de.sign and statement in Hne 40 and extend the loops,Drawing cons,truct larger and more complex instruc- etc where ~ppropitate, Jt1$ program !has 
tion combinations. · elementary error checl<linig for fYping mts· 

The program stOi"es !he· instructrons I.n­ takes but !his wilt not deal with syntax-type 
From Kevin Murray in t=dinburgh errors (eg 40 instead of 04).an array so that they can 'be easily 

I 11' AEM DAM COl!f'lllllUt 

. , PCl.E'.AIN•~ 


391CU.- ..~t~,..,...... , lo• 

I 48 Dl-(JMI 

09 a..&• U'l'tJT'iilll!flCH Prllll£ llO YIII llllU•I TD - IN"IA 
6e ~ ,i11.i1,1PCL.8 
79 IN'UT'Dl!I, '11111:1 'I.Siii TO lllllll< CiN A :Bfi'tlMt iil1DiED DN TollfltE (V-'H1I "'i,,_ 
,. , IF M- "Ill" TI1EN 19 
91' li'l'UT"NHl!IT 1.8 THE !WE OF THIE U'UNB DN TJll'E <FILE Nllllll!;:J oilld>J.,,...,,l!QT!!!I • 
D' DN"'ll'INT" P081THIM 'fME TAP!iO Mil "'5:es ENTEll TIEJI ~ P1.A:r ti!'! 1l!!!t ~ 
DE!t"i l~Moi!IUDIO OFF1• -·r,.-1,,­
11• flJft L•l TlJ ~ 
1.29 U•lJT m-t,llBSll.> 
138 IF EDF r-1 I l'Hl!N 148 I EL8E t£n L 
I_.. Cl.DBE •-I•~·- 679 
Ille Cl.lloPfU'Nf"' DE 1CEY6 l:P!!IUll'E .._ fie IN ~.TIE EUM 1CEV11 1- C...atl • 1C 
ict.ENU, !Dfll'Ell'l nY5. Clll"Al:El 11111!1..ETEll THI! ll.Jlie'Tr 1~1 ta.EMJ Dl ·~l'll TIE BTAE 
NII. CllNT'l!lll INBTMJC'l'B '1'1-E CDl'FUTEli TO - 'lllHI' ~~· 
1~ l'Cll' floiil TO -•NEU A 

179 ~ '·'t• -ll«EY•U!"D*-'"THEN1 181' 
lff IF Allc:·co.>•13 TIEN 248, 

2M II' NICd>•>-= TIEM 279 

·z111 If" ,AICCDfl•,12 n£N 29B 

:Z21' II' Ul&TR Ii , CDS•OSI... 1!1Hbl' 1• 

2iRI ~-"'Df•IKl101• 
249 ~' D&-D9+ h liiif ,cliih •Diilso Dll'*'9" • •-· • 

-~' I!!' De-;:199 THEN 2'9 ­
2Y !IOTOIM! 
271' llFllllmB ~ 1•1ELIE Pli:t.91-IDB>"'""•--lt<.... 679 
2M llOTD1­
:zft ~ 1,10 CUI 
3ei' ll'l!llNITMl6, ""I 
311 FCl'I Lo•l TO' D!!i!"!tl""'8f!Lh" •1,, ,lloEJCT L1PlllNT 
3211 IPPUT"OO VDl,J ..... TO O!JNTIN:IE ENTERl-ING [ 1 l' Dlil EDIT rlJ git ~ TH!' 
E Ul OR PRINT ain r4.J ~INB THE l"A08Mtl cs1·,ac°" om 
::s:s8 tF 9C<1 !Ill ·1111: >::r TIEN 331 

3'18 lill>INTll!ICli(IN 'Ille 1IO')'Q 1781 :s&t,SM,.6iM,, ?111 

3!!iii IEJll ~ sy '91!'1' ' I~ ...... I t«l9E ! 
ll6ll PRINT" 1'0 on lf1HE IJTIUNIB ENTER THE~ OF TtE ~ ce.Q.23 t<rr­
""dlno t:n,-.y,~) ,,,...,.,, THEN IT 18 EDIT£D QA DELETED• ­
378 lllPUT"lllHIDf ~"l'a;· 
3iNi i'RtNf•is .,_,,cc,,,. THI! RJllHT ~ CV-1'1'1 • 1 
398 INPUT -•PRINT 
418 IF .....•y• nm.I 41•11ELllE 3711 
41'' LUE DPllT"ENTER ·r;c HEil ~ DR XU TO lll!LETI! 'Jjjl)j 
4:nt IF -·ur nEN D!N(CCJ'"' "'"ollLIIE DIM'ICCJ­

I 439 -- 679 
·- llOTD 32'' 49 ~ !;AN' T K'I. ~ 


..6il1·R£pt DR~ .... .,.,., 

479' ADI' 1tfl - •••••• I ~ 


- ' IOT'C 321114'NI AEf'I' ·lllW£ l)A,TA 8TR1N8 ON 1- · 

'ISM !11>PUT • i!Hl,'f Iii THE NlilltE IJNDER· ,..,,.Jl:H THIS UI 1'0 lie'. 8TONED"'I ... 

'Ille ·1F lll+P*'' 1tfCN S. 

'::1211' 'rt:llf1CIA QN:1Al.iOJ0 ON 

!ll3'I IN"UT"~ POSITION T1£ TN>E AHO PREllll: DITER"IZHUIUllUJ Ol"I' 

~· .,._INT"l't;Eill8£ l'A£ll8 l'UIV AllCD MCORD ON TiC TllPE i'i£ciiiiliJEI ,_,, ~ HlT 11r« !Cl!: 

Y''i1 lloPUT 1«•o~"D'14Fl,ettf 


::JOI "°" IL• i Till' D6 
~ ""INTll-1,DH ,CL> 
!iJ79 NEXT L=- Q.ClllE ..1 
~ llOTD 7H 

,,_ - '""INiT nlE SMiie 

••• - l."•J T'D' D9 

~ l'IUNTll- z·,DtN(LI 11' • 1, 

~NPl't. 
,,._ l'IUNTll-:Z' 

11:. llDTD .., ~11 

'611 REl'I iif1111111 11H1E 'lill'tDLI!: ""'11119· 
,r,79 PCLlhFIJIA· t.• I TD 1111. 
,._ DRIW DU!LJ 

6W NEXi'L 

,.. M:'NIW 
71• Dal 
7'2l!J - -INTED UBINll TIC - ,RX-• PRINTP IN DOUIU! 9,IUli<!: NC> ll!tPHMIZIE 
D P'C'P!8•••• 
739 ~ ................................................................... 

74B - ••••·11H1••- ll:UT'IUol BY lk. ~y 1!1/9193 --- ­
79 REii ...........................................liiiiiiiiiiliiiil•iiili 
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' <i--~· MASTERBUIZ ·as 


Is your Dragon clev,erer than you? 
Find out and improve your 1general 

knowledge with our quizz es 

ONE FOR £3.95 TWO FOR £3.45 EACH 

FOUR OR MORE £2.95 EACH 


All price.~ an.· Ii.illy inc/u~frc of' fXJsWg:e. packing and VAT 

Cheques1PO to * 48 Hour despatch guaranteed 
De,pl. DU2 * Score full marks for extra discounls 
Stockade Software * Coming soon- Fi lmquiz 
25 Wil low Road lV quiz 
Solih11ll 	 Sportsqu.lz 
Wesl Midlands B91 1UE 	 Muslcquiz 

ULT'IMATE SOFTWARE 

15 SHAPLAND PLACE, T VERTON , DEVON EX16 5EP 

ULTIMATEMIC MONITOR £5.95 Inclusive 

If you only wish to dabble with MIC you may opt for a 
cheaper alternative. But if you seriously intend to 
write and debug MIC then you need the ULTIMATE 
MONITOR COMPACT. Fits in just over 2K of RAM, 
yet powerful RELOCATABLE. Loads anywhere 
convenient EXCELLENT software interrupt hand­
ling in fact, UL Tl MATE has most of the usual (and 
some unusual) features found in the better MIC 

monitors but .. . ULTIMATE IS SUPERIOR. 

0RAGON132 BBC MODELIB Ai ARI 4001800 r RS80 CIC32K ELECTRON 

747 FLIGHT SIMULATOR 

S.upe Iv reahs111; S1rumei!ll3l n and p kifs 

view 1n 1ifel11<e snT1ulahon wtiich includes 

emergencies. such as eng ne fites and sys· 

toms failufes This program uses •ig resolu· 

lion graptucs to I e full to prod"'Ce 1he most 

reaJ1s1•c fl1gl>l·dock display )e1 seen on a 

h0"1e compulEll. Thete are 21 re3I dials ana 

25 <>1her rndicaiors fsee a agtaml. You< eon· 

trors operate lhro1tle, a• rons, elevators. 

Haps, Mars. >poilers, land1119 9Ba•. rev rse 
 • •• 1•;:;1 
thrn~I t>rakes. e:c, You see ctw runwey '" lrue 

•	 • •••• jpersµec ive Uso-s JOy$hc<s and •ncludes Cf)· 
lions lo star W11 takc·o f1 or random lanct1119 I • w • . . l .•ee l 
approacl1...A real slm.,,lation, noi 1ust another 
game" / Your Compvror. Apr1J 19 ·83;. ACTUAL SCREEN PHOTOGRAPH•
Ca11eue £9.95 (~•p and VAT lnc!ud8G): 11'1 us $27.95 {pip ln~luelttd ) 


Or<l•r from sole dialrll)Uto r: 

DACC Ltd (Dept. DU) Fnnlr Aanton (C.pt. DU) 

23 Wavarley Road, Hindley, PO Box 7037 

Grulor M11~ll1&tar WN2 38N. 
 ·ChLllB Vista CA 92012 7037 

{Des,patcll w ilhl n 4ll hours) 
 (California residenl1 add 6% .a1tta ta•) 

> ~~~.~~~~.~-~rrw{i~~

* Software for hire from 11 manufacturers
* Over 90 tittes to choose fr,om, and growing
* TWO YEARS membership for only £8.00 

* Same-day service 
Send for details of FREE three months 

trial membership enclosing SAE to: 

MONSTEH SOFTWARE CLUB 

32 Lennox Drive 


l..upset Park, Wakefie;ld, WF2 BLU 
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DON'T JUST PLAY GAMES! 
EDUCATIONAL SOFTWAR,E £4.95 each 

Physics (0 Level/CSE Revisr0n). Maths (CSE Revis ion) 

Biology (0 Level1CSE Revision) . Knowledge (Quiz 9199 years) 


Computer Studies (0 Level· CSE Re11ision) 

Spelling (Improver 9199 years), Tables {Practloe 7111 years) 


Mathematics (Practice 8 '11 years). English (Pr;;ict1ce 8111 years) 

f111asoning ( 11 1- Revision). Arithmetic (Prac1ice 1 111 yeoirs) 


Sparts (Quiz 9 ,199 yeais) 


PR'O-FILE'9 £9.95 
The casseue based fil ing system 


Hundreds ol uses in th& home. Easy-to-undersland 56-page manual. 

Design your own liie layout 


·· out comp11111 IS a~1ually usetut" ~PCW. J 83) 

" Pro-Me doe• everything claimed. and dce$ ll " '-Oii- I 1'11.llicll ll!ielo. o·; 83) 


CtrequtJSi PO to: 

MICRO-DE-BUG CONSULTANCY 
60 SIR JOHN'S ROAD, SELLy PARK, BIRMINGHAM azg 7ER 

Tel.: 021-472 761 0 

. 

,. c Ol 1 i\0 S 0 
-~ 

Fl ~t:',, 
..... DRAGON SOFTWARE AT BETTER PRICES ONilll 

(Dept DU}, PO Box 107, Uxbtidge, Mlddle.sex UB10 ORG 

MICROOEAl CH.C. NEL 8 SHARDS 
SPACE FIGHTER GOlOEN BATON EMPIRE 
DRAGON 1-tAWI< TIME MACHI .E RRP £6.95 

DANGER RA GER 
SPACE RAIDER 
SKRAMBL 
EIGHT BALL 
FROGGER 
THE Kr G 
And all fh eir ()the r titres 

ARROW Of DEATH 
PUlSAR 7 
WIZARD OF A.l<VRZ 
FEASIBI LITY EXP 
CIRCUS 

Our PriOll £6.25 
PITTIGREWS DIARY 
A RP £7.95 
Our Pflce £6.95 
SN OUICKSHOT 
JOCKSHOT 

ARP£8.00 A RP £9.95 RAP .£12 .95 

Our Price £7.75 Our Price £8.95 Our Price £11.95 

OR SEND SAE FOR OUR CATALOGUE 

SYSTEM·SOl'T 
FORTHE BEST FROM THE REST 

f=R££ CATALOGU£ WITH EVER Y ORDER! 
iCIJTHBERT GOES WALKABOUT (Mlorodeal} .. ...... .... .. ... ....... .... .... £7.95 
fROGGER (MicrodeaJ)..... ....... .... ... .. ... .... ..... ..... ... ... ............ ........ ..... £7.95 
MOROCCO GRAND Pl11X (Microd.eaf) .. .... ..... .... ............... .............. £7.95 
INTERGALACTIC FORCE (Microdeal) ......... ....... .......... .. ... ...... ... .. . £7.95 
TELETUTOR (M icrodeal) Educalional package - 510 adult... ..... . £25.00 
SPACE TREK (Dragon Data) ........ .... ... ..... ........ .... .. ............ ... ..... .. £7.95 
GRAPHIC ANIMATOR (Dragon O.ata) .... .... ... ......... .... ... .................. . £4.95 
VIK ING (Dragon Data) ........ .. .... ...... ... ..... ... .... ..... .... ..... ............. ... ..... £7.95 
CHESS(Dragon Da ta) .. .... ... ..... .. .. ... ....... .. ..... .. ........... .... .... .. ... ......... £1 9.95 
VOl.CANIC DUNGEON (Garnell} . ............. .. ............. .... .... ... .. ........ . £5.oo 
MOONHOPPER (Dragon Dal;;i) ...... .... .. .... .... ..... ....... ... .. ............... ..... . £7.95 

Ple1111 send chequeJPOs ta: 
SYSTEM-SOFT, f reepost 
(no s1amp reqd), Ackworth 
p,gntelracl, West Ygrllshire 
WF7 7B!I 

NEW SHOP OPENING SOON 
19 GILLY GATE 

P'tJNTEFRACT 0977 700684 

SPECIAL OFFfH 
()tducl t1 p11r ll om 

wl!n arderl• m 
two ur 1110111! 

M & J SOFTWARE 
" DRAGON ADVANCED PROGRAMMER'S PACKAGEt; 

We piovide the mos.1 comprehensiv" FOR H imphim&ntation o~ the market - jus1 
cornj)ara our s~ecifica11ons whh !hose of 01/'ler FORTI-! packages. You get: 
1. 	The language 4sen whtCfl can access Basie commands roni within FORTH 

p1091ams 1here1ore re a1ning !he Oragon·s graphics capabilities. 
2. 	A powerful text editor which can be used not only tor prell1!.rlng program• bllt also ~ 

a limited! word prooessor. 
3. A 68()9 macroassemblet. 
4. 	The fig-FORTH lns1a11a1i<>n Manual wllich contains the ORTH source code. 

glossary e1c. 
5. A manual con1 'nin9 •lots of example programs 11ncluding the source codo for 1ne 

6809 rmacroassemt>ler. 
8 u:1 ll'lis ;s nol aJJt 
ll'o complete 1he package we provide a CODY of the " Dragon Companion". This 
•txceUen1~bhcabon contains a full 6809 dlsassemblo;, an exter\!We Oragon memory 
map, diJta1ls ot P!Ow 10 access&• ra graphics mooeJs, how 10· merge programs and lat~ 
more. ONLY t 15.00 

All prlCi!S me!uswe ofp&p, Cheq1Jes·11"'1 POs please lo· 

M & J SOFTWARE 
34 Grays C1lose, Scholar Green 

Stoke-on-Treml ST7 3LU. Tel : (Ot78.2) 517876 

http:Sportsqu.lz


It you've got a technical q1uestion or problem write to Brian· 
Cad'ge, Dragon Answers, Dragon User, 12/13 Uttle Newport Dragon Answe,rsStreet, llondon WC2R 3LD. 

l1n,tertacin1g 
r,ecord·ers 
I AM having difficulty in deciding 
what the pins are for the tape 
socket. I tried to wire up a 5-pin 
DIN plug to two 6mm diameter 
Jack plugs (ear anid mike) with no 
success. Can you help? 

M Clements, 
Uckfiefd, 

East Sussex . 
YET ANOTHER letter abou1 the 
cassette interface! Th1m1 have 
1been many peo1ple asking for a 
recommended cassette rncorder 
or de1ails o~ the cassette socket 
tor connecting special' recorders 
- even rnel to reel recorders in 
one case! 

The connection is via a stan· 
dard 5-pln DIN plug which is 
easily ob1ain1able. The pin co1n­
nections are as 1ollows: 
Pin 1 - Remote control (for 

motor 1on/ol1) . 
Pirt 2 - Gr·ound (used as one 

1connec1ion for bolh 
Ear and M'i'C) . 

Pin 3 - Remote control. 
Pin 4 - C:asseUe inpu1!. 
Pin 5 - Cassette output. 

As IJolb lnipul and output use 
the same 'common ground con· 
necliion, some recorders will 
ca1use feedback i1 both Ear and 
Mi 1C leads are plugged in 
together. To avoid this, have 
only one or these plugged in at 
any one· Ume. 

Printing 

cheaply 

I WOULD like to add a printer to 
my set·up, but I cannot afford or 
just:ify something li~e the Epson. 
The obvious choice wou ld be an 
Amber but at £80 p1us I stil l find 
this price rather high. 

i was wonderrng , is it possible 
to run the Sinclair printer on my 
Drago n? J know the plugs won 't 
fit tile socket on my computer, 
lbut coula you tell me. if it is 
possible. whiat adaptors or leads I 
willl need , whsre can I get them 
and how much should I' expect lo 
pay for them? 

K Nicholas, 
Wantage. 

ALOT of readers seem to wa1nl l.o 
run a Sinclair printer from their 
Dragons, the great advantage a1f 
this little! printer heing1, of 
course, its cost . Tlh e disadvan• 
tage, 1however, is that it will not 
connect 1direct1v with a11v 

mach'ine 'other tlila111 Sinclairs. 
Wh1a·t is needed is a special 

interlace which will cmnvert the 
ASCII codes 1mm the Dragon's 
printer output 10 lhe dot arrange­
ments lor the ZX p1inler. A1 lilsl, 
a comp.any is prodllcing just 
such a1n interfa·c,e - Prinfel'face 
2 is available for £29.95 friomi 
Microta11ic Computer Systems 
Ud, 16 Upland Road, London 
SE22 (plilone 011·693 1137). This 
will give you a 4J·charac!er line 
output, as well as the u1s111al 
hi-res g1raphics lhat the printer 
offers. 

Proper 

timing 

WHAT IS tM proper way of using 
the Oragon·s timer for ad1ievjng a 
dslay? I haive tr ied the following 
wh.ich seems to work, bu! 1is there 
a better way? 
10 l lMER ~ 0 
20 T =TIMER 
30 IFT = X THEN (FUNCTION) 
40 GOTO 20 
This produces a delay of 1Oto 11 
seconds if X = 500 . 

Is there an accurate figure as tto 
how many times the timer 
··pulses·· per second . 

O Bateman. 
Royston. 

Herts 
THE MOST obuious use for the 
timer function is 1ar timi11g, 
rather than for crea1iing1del.ays. 
The 1imer value 1is updated by 
the intenupt ruutiine, whic:h 
occurs exactly 50' times a 
second. T'herefore , to g1et the 
time in seconds use TIMER t50. 
As the maximum value of Timer 
Is 65535, this gives accurate 
vawes lor up to 21 minutes 
before l1ooping aroundl 10 zero 
again, bul you woni't wanl 21'· 
minute delay loops anywayt 

A line such as thal below is a 

goad' way of using'me 1imer lor a 
delay (S is the number of 
seconds which IM p1r,ogram 
l)aiuses far). · 
10 TIMER = 0 
21) f,f TIMER < S * 50 THEN ZO 
301'rnsl of program 

Lower 
case 
!I AM wrihng a certain application 
program in wh ich it would be 
desirable10 force lower case char­
acter input. I wondered i:f there 
was some way in which Shift O 
could be achieved from within a 

, program wi thout manual opera· 
· ti on? At present I use iNKEYS and 

translate to lower case. 
N Browne, 

Portsmouth . 
Hants. 

AS SHIFT o is supposed to 
gen1erate the ASCII 1code 18, the 
obvious answer would 1be lo use 
?CHR$(18J to toggle between 
1upper a11d lower case. unrortu· 
na1tely, lhis doesn·t work, of 
course'. The.re is a1simple POKE 
which can be u1s,ed 10 ctintrol 
alpha !lock - locatio111329. Use 
lhe fmllowing in your p1rogram: 
POKE 329, 255 for upper case 
POKE 329 iO tor lower case 

It ym~ poke any olher number 
(1·254} in this address, y1ou 
effedive'ly disable l'ower c:ase 

1entry. 

5,crolling1 


sideways 

I WOULD like to know if it is 
possible to make ,everything olil 
the high reso lllltion screen scro ll 
sideways. and if so, how? 

I have seen short machinecode 
sub1routines to do this with the 
text screen. and to scro ll lhe 
hi -res screen up and down, but 

never from side o side. This 

would ne lp me greatly in the 

programming of my Dragon. 


THarvey, 
Rednal, 

Birmingham. 
IF YOU want to slick lo Basic ~he 

CJ·nlv way lo scroll lhe hi-ires 

screen si 1deways 1iis to pu1 1he 

whole screen in an array and use 

GEl an1d PUil' le1 move it around, 

for example: 

119 PMiOl!JE 4, 1 : COLOR 


0,1 :P'CLS:SCREEN 11,1 
210 LINE:(,Oi,0) - (255,191),PSET,B 
30 DIM A(1230):GET(0,0)­

(254,191),A,G , 
40 PUT~1,0)-(255,191 ),A,PSET I 
50 GOTO 50 I 

111yO'Utry thiis you will see that 1 
U does work, lbut is rather slow. 
You collJ1ld speed ii up by not 
scrolling lbe whole screen, or 
scrolling more llhan one 1pixer1at 
a time . For most purposes 1his 
sMuld be good enough, ii, 
however, It is stillll not fasl 
enough then you wiU have to 
dabble i1n machine code . 

No Joy 
on games 
I HAVE a Drngon 32 artd I am 

trying to write my own games. 

but I: can' t do ~o wilh joysticks. I 

know the bit abOul A= JOYSTK 

(0) or (1) or (2) or (3), but I can' t 

figure ou t how to uss it. 


Could you :please relJ me how 

if s done? 


Jolin Corso, 
London Wl. 

AS THE Dragon lll1asic manua'I 

made sw1ch1a mess of tryi,ng to 

e11plain the u1s1e of the JOYSTK 

command, il's not surprising 

that you aire c1onfus.ed. 


The cemmand A= JOYSTK(n) 
wiiU give Aa value of betwieen O 
and 63. n=O lor the 1llett-right uf 
th1e RIGHT joystick and n=1 for 
the up-down of the RIGHT joy· 
sHck, simUarlly 0... 2 and 3 for 
the LEFT joyslick:. A ualue of D 
indicates far left or all the way 
up, and a ·value Qf 63 i1ndicates 
lar right or all the way down. 

A lurther complication is that 

tlhe values of the joyslick read· 


' 
1ing1s ue only upda!e1d when ·n· is , 

' a zero, 1,herefo1re sometimes you 
w:iU need to put the value of 
JOYSTK(OI inta, a dummy vari· 
aiblle jusl lo get the correct read­
ing tor the other values. 

There is no command for 
reading the fire bulton., this is 
doril! with PEEK(65280') and is 
quite simple. 
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DRAGON DATA DISK DRIVES 


JN STOCK NOW 
AVAILABLE FOR IMMEDIATE DES-PATCH 

SINGLE O,RIVE £275 inc. 

DUAL DRIVE £475 inc. 


Complete with : DOS, Power Supply and Manual 

DRAGON 64 £225 inc 

DRAGON 32 PA.CKAGE 


Computer, Compatible Cassette Recorder, 

Joysticks £199.50 inc 

ONLY WHILE STOCKS LAST 

DRAGON JOYSTICKS £15.50 inc p&p 
Cheques and POs to: 

JAY-DEE COMMUNICAT1IONS 
182A WATER STREET 

PORT TALBOT, S. WALES 
Carclholder's Hotline A~U:R tC,\'.'i 

(0639') 895738 (24 hours) l·;Xl'RESS 

Large selection of software avaifabfe-=-­ CREDIT DETAll.S ON REQUEST 

Introducing a NEW program for the Trojan tight Pen. 
This new ADVANCED program includes lhe following 
graphics fac:ilities: 

* Draw Box* * Draw Circle 
Draw Line 

1r Draw Pictu1re
* Colour Fill Designated Areas * Save ancl load pich.ires to and from lape 
AU in Hi-Res Screen in any of four colours. 

The following funclions are for use on lhe Text Screen: 


1r Dala entry and processing 

* Menu selection and control 
* Games playing - the fascinating game of NIM 

included on cassette 
This is a lirst-class p rogram which gives hmls and tips on 
llow 10 write programs for the pen. Ideal for many 
educational uses. 
A TOP QUALITY PEN PLUS A FI RST-CLASS PROG­

RAM FOR ONLY Cl l .50 including' VAT. 

THE BEST PEN PACKAGE AVAILABLE 

Dealer enquiries welcome. 

Send cheque or PO to : 

Dept. D.U.8 


Trojan Products, 166 Derlwyn 

Dunvant, Swansea 


SA2 7PF. Tel : (0792) 205491 


The best books for the 
SUNSHINE Dragon32 

The Working Dragon .32 Dragon 32 ·Games Master 
A l ibrarry of proetical sub-routines and Learn how to write your own top level 
prog1rams . r,H . n ,,_~,..:(1~ •··• ,. games. t'i RN C• ' •J01>Hn.' ~ 
• "There clearly is o need lor books of ·• "If you con 't write o holf w ay decent 

th i kmd which provide more than ;ust game offer this then H will be down to 
games " - Practical Computing . your own lock of imagination . I would 
Sepl 1983. recommend the Bro ins book as the best 

• Ifs a good one"' - Personal Computer of this selection, " Which Micro - Sept 83 
News. Moy 20 1983 

Advanced Sounds & Graphics 
The Dr,agon Trainer for the Dragon Com,puter 
Written as a combined manual and Al li the major aspects of the sound and 
beginners covrse on the pQwer of graphics capab ili t ies of this m achine are 
Dragon Basic . It is aimed at the beginner cove red in extensive detail. "'' ·0 .11-.108 ·~6 8 
and ossllmes no previous experience o f 
computing . ,i,· , " 11 .! JH , • 

• Please ~end me O Dragon 31 Gomes I----~----------I TheWorkingDrogon32 Ma~terot£5.95eoch 

L .k I I th S h' a t £5.95 each D Advanced So und&· Ioo ou or · e uns me 
ran ge in W.H. Smi th's, I D The Dragon Tra iner Groph ir;~ ot £5.95 each 

ot£5.95eoch 0 C · · t£695 h IBoots , John Menzies, ru1s1ng c . coc 
other leading retai l chains I b 

C ... ·.sing ond t·hrough OU'r no ti·o·nol Ienclose cheque l posrol order for.£ _,mode payo le I r.,. ' ' ' .- to: Sunshine Bool..s : 12113 Little Newporl St. , Lon..:.on WC2R JLD 
Quitk ihinking fletwork of bookshops I 

d deJ(1erity ore ondi specialist stores. Nome --------------- - - - - ­
an - I 
required lo Dealer enquiries.: Address I 
rnos~er tnis hig,h 01 -734 3454. I 
speed cnase garne. I Signature__,_______ _ I 

1-~~;iiii.!!~~~~~=-----------!.We con normally de liv..,.r in 4/S days . .J 
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"ADVENTURES INTO IMAGINATION"
AVAILABLE FROM W-III. SMITH, -IOIIIN MIIIZIIS, BOOTS

AND ALL LEADING icotutmrstz stones

ya‘; *
¢$'°’¢ iit

'5‘
II ii it '  | .. || ||

A spectacular 3-D ||
adventure for the
48K Spectrum and Dragon32

SHEPHERD
SOFTWJARE

A spine chilling adventure enter via the dungeons navigate your
way through 500 3-D rooms survive the swooping vampire bats
reach the terrifying top confront and kiil Count Kreepie, ridding the

world of this Transylvanian Terror.
Can you survive the Top of the Tower? £6.50.

RICHABE   g;TERD
SOFTWARE

NEW’ DEALERS WELCOME — RING JOHN SALTHOUSE ON 06286 63531
NI programs are sotct 5uD,tHI to the mrtdrticin rm! they may not. by -way oi trade or Ol|'ll‘f‘~\rl!£. or ltflt. hired out mi->5 €JTt!7J7IF\E'fi:\'l75il.‘Cl|{u|l!l"'C17'JtrlTflOul rm written uermiwort or Fbthflrfl Bflvflhfld
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Classified 


I I 
I 

I 
Here's my classified ad. I 

I 
I (Please write your copy in capital letters on the lines below.) I 
I I 
I 

sr£C1Al. 
OFH'.~ 

~{ £&.95 
~--~-~)"~1n.11 c.: 

1 · '-.1 flw~-.. , 
·d!,Krt'il'n :i:,l. t1'"''"' 

EO;!O, 2~'1HIGH ST, 
l ONOON El5ll5 

CASSETIE LEAD ADAPTER to cur·e 
those l!O errors when saving on your 
Ora90n. Only £2.45, from Compton 
Computers, 9 Stockhill Road. Chll­
oompton. Somerset. 

OAAPtflC WRITER. The lirst Dragon 
32 program which writes its own pro· 
grams. Graphic Writer will wrile a basic 
program from graph ic displays you 
create. lntroductOIY price £4.50. Write 
to: BR & LS, 110 Currnbel1and Street, 
Darlington, Co. Durham. 

EDUCATIONAL TRADING games , 
" Marketday" win entertain sister. wile , 
grandmolher, superb value 1:3.50. 
" Lemonade" , similar Spectrum C.!iin­
dyjloss. 1:2.50, £5 pair. I. 13utcher, 20 
Heaton Close, Carleton, Blackpool 
FY6 7TY. 

DRAGON Hl·RES TiEXT WRIT1ER. ln­
corporale it in yol.lr owrn programs. on 
casseue. 1:3.95 incrudJng J)&p. G.M.C. 
Soflware, 2118 Braithwaite Road, 
Sparflbrook, Birmingham B t 1 1LB. 

j'o.w t0 .4-0 C0.60 00.80 

(1 ,00 ~ 1 . 20 t1 .40 t l .60 

ti .00 t2 00 £2.20 t2.40 

£2.60 1'2.80 5:3.00 (';<i ,?n 
-

tJ.40 !:3.60 £3.00 (:4(10 

( 4 .20 t4 .4(l Please.conlinue on a sepana1e $hee1 o1 D3Per 

I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I II make this... ....... ..... ..... ....... ........ words, at 20p per word so I enclose .................... .... ...... ..... .

I I 
I I 
I Name................................... !'•• .......... .. ~ ... ............. I 
I I 

Address ........................................ ....... ............ .
I I 
I I 
I ·· ············· ~ ·················· ···················· ····· · ············ •' • I 
I I........ •·•• ...............................·······................. ....... ... ... 

I I ' 
I Telephone.......................................~ .............. I 
I I 
I Please cut out and send this form to: Classified Department, Dragon User, 12-13 Li ttle Newport Street, London I 

WC2R3LD ·.I I 

DUST COVERS 

* DRAGON 32 & 64 * 
made-lo-measure in (lualily natural vinyl 
wrth Wl-<>uis for t<!rminals an<:i ieads. 
Just send C2.95 fno stamp reciuirlld) to: 

ALLEN ENTERPRISES 

Freepost, Luton LU2 8BR 


OAAWING PROGRAM designed by 
arlist, b!acl< and white , requires joy· 
tick. Drives RXBO . Copy o1 instruclions 
1:1.10. casselte !:9 .50. K. Garwell, s 
College Aoad. Alsage . Stoke-on·Trent 
ST7 2SS 

sonWARE STOCK CLEARANCE, 
almost half-price. Tapes· from leael ­
ir.g soltware houses . Tel: Chesterfield 
202& for information, 

DRAGON PROGRAMS. All listings io 
lhis maga:ine supplied on -qualrty cas­
sette. Individually checked for correcl 
loading and fully documented. Send 
cheqiue.IPO or only £4.95 IO: PLS 
Sottware Setvices, l J Snows Hill, 
Chedgrave, Norfolk NRl 4 6HY. 

FREE SOFi WARE EXCHANGE. 
Send any Dragon cassette with inslrnc· 
lions and 75p p&p in !!xchange lor a 
simlrar casselte. Over 5-0'programs in 
stock (Dragaon Oata. MicrocteaJ. Sala ­
mander, etc.). SAE for list and details: 
T. Mohsan. 24 Irving Plac.e, Brackb1,1 rn 
BBZ6LA. 

r--- -----

COPYCODE will copy machine p rog­
rams for inslructions, Send ?Op an(! 
SAE to Copycode , 117 Doncasler 
Lane, Woodlands. Near Doncaster . 
Yorkshire. 

COMPUTER PROGRAMS copied 
(cassette based' only). Printed inlay 
ca.ids supplied if r~uired . Minimum 
order 1O cassettes. Price from 44p. 
Tel : MG Copies (MIG Recotdlngs), 
Burntwood 75375 (24·hour answering 
servloe). 

Got!l~K RADIO SOFTWARE 
DRAGON 3Z/fl4 

TAPE CARTRIDGE ANO DISK 
RTTY TRANSCE.IV~. Any Ba11d rate. l1pe 
ahead e1c . Neel!$ no TU for irecep1ion. 
MORSE TRANSCEIVE. OecMes .in~ serllls 
ma~ ~o 150 Wiim. 
MOllS~ TUTOR. Afl'l' SPtied , any spaoin~. 
Pure t01tes. 
AMTGR SYSTEN. AV<!ilable soon . 
Send large S.AE for ~ull detiils ana so twater 
hardwate once lls1. 

GROSVENOR SOFTWARE (DI 

~ Gro•~•l'>Of Ro1d. SHlord 


E. Suaaea 8N25 285 

~0323) 893378 


lfNflle n1w Ore 111111 Ylllf Dn110B 
With l our l'llW ~amts trom IH1roSGlt 

D•ptll Ch•rje {pl•t j0y$1itli] 
SplGI At11ct 4Pl11 loysllc~J 

Glty!cmb1r 

ICll111lkm Sl11'1hi11t (plui iav,tickl 


£&.95 e1ch l•c p&p 

Special otlar: Any 2 gamea £11 


Cn~wcs an.d' P!Js p•y~ble to Hlerosalt. 111 

Slmt1~d1 Clclst, W cldord, Essex SS11 8LU 


PRINT THAT PICTURE 01agon to 
Acorn1Seikosha GP1 00A, Tandy iOOJ 
200 last machi ne code. 1hree sizes of 
pri nt. corour shading. menu driven. 1:5. 
Oiaassembler for Oragon lo scre@n or 
printer, full disassembly inctvdlng in · 
clirection, ASCII and Hex. rs. A.S.P.. 6 
Monks Leys Terrace. LJncorn LN2 SJG. 

EPROM PROGRAMMER r~r most 1gle 
supply eproms rrorn 1K 10 ~2K bytes. 
Po..-eflul fill . moue, eXGmine, Chan~e . copy. 
ue,,fy, PfO'il<•m. cassene save11oad unctJOns 
ano lull llOcUJllenmion 

(7'9.95 ('llif MACE £89.951 
M~~ lDITOR f ASSEMBLER I MONITOR 
carmdge with 80-page manual or mach ne 
prograrnrni ~ tl>e easy ar>tt prol eSoS ional >/tf>/ 

£29.15 

MACIHtllE PRD!fRAMMERS PACI!. contains 
tllo data tookll'ts for 1he D1aGoncs fowt main 
ICs. (6809, ~1 . 6641 aMI 68631. Over ~ 
pages or dal~ plus a6800 ~1erence C<lrd 

l'.:l .95 
DRAGBUG MOHITDfl Atf!i DISASSE'rlllll.ER 
cassette £12.95 
680t CDMPAlllON machine reJetcnce bO~k 
by M.Jimes U.10 
SAf Dri11Gs details 01 t>Ve• 70 items !or your

DragoB 
ELltll, 29 P1rblde A114nul 

LlllllMllll,!Oft, SllSUI BN17 •6BG 

GR'APHIPRINT high resolution print 
routine allows normal use ol Basic, teMt 
in any colour, double height, width. etc . 
User manual incl1,1ded, 1:9.95. Edit-32 
program, text and fi le editor includes 
replace, kill, search. copy, insert and 
many other features . User manual in­
cluded . 1:9.95. SAE for games and 
utlllties fist 10: Wrlrow Software , Willow 
Bank. llston, Swansea SA2 7LD. 

I.ro•TME OR"GON 3? 

.;__~Ar;V 1~ 
J,.. ~PItr) 1" t 

,_- Can y~1u oi. uf'\·1,·tBth.• m1 ,,-11: ht

1 With JiO J'tl(lcll~ I ~ and frt: •t" h

CH!-1.) LIEll'.O I•> : 
STRATFORD, 

--- - - ------ - ---~- -----------, 
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DRAGON 32. Bel11ue Castle Advel'!l­
ture, £8 . Find the treasures witho1.11 
gelling c<iughi in 1he traps. But li rl?I 1ry 
to find !he way i11to the castle . Very 
gooo .sound e11'ecls. Will lake days or 
weeks 10 solve. u you 9e1 sl\l<:I<, ol.lr 
cust1Jmer se1Vice department will llelp 
you wiri. Ss111d PO/cheques to: K. Pro· 
c!ucts. iO Piermon1 Road. Londo.n 
SE220LN. 

DRAGON 32164 SOFTWARE 
Ganws Pack!J•e; 1 PDke1(fea1 ~re:; f1Jll ·colour 
Hl·rt:s Gr~pti 1cs ). 2 H~ngman (Qre31 oame IDr 
all the family 1~tv•es full cfllou1 Hi-res 1 
Graph.cs) . •~lh GA ant "'" , • , l'flc1 
!'ol.!19. l i:;1ing sortie• price 2p pu line·. 
MliRimuni Cltallle fl.00 Se<td COOiJllOSIPffs 
to; P. iPtrris, IS P~pt•ar C1uce~I. W1'1 
YartUlre·BDl I nili, 

AT LAST 
An attractive dust cove·r, 
custom-made to fit your
Dragon . Co lour co­
ordinated fabric exactly , 
matches the case colour, 
fin ished off wi'lhi a red taped 

· edge and screen printed 
' with Dragon. Looks super 

Only £3.50 inc pip 

COTSWOLD COVERS 
6 MIODU ROW (FIRST FLOOR) 


CHIPPllNG NORTON, OXON 

Tel: 0608 412323 


(for 1ra.de dlscoun1 details) 


A 
Abacus Software .. ... ... .. .. ... .. .. ... 48 
Allyn Software ..................... ..... 47 
Ampalsoft ............................... .. 15 

B 
B & H Soflware .. .. .. ................... . 38 

Beyond Software. .. ... .. .... .. .. .. ...... 28 

Brunton Software .. ............ .. ...... 40 


c 
Compusense ...... ... ........... 34 & 35 

Computaisolve .......................... 50 


D 
D.A.C .C.... ... .... .. .. ........ ............ . 60 
Datapen .. ...... .. ........ ................ .. . 9 
Deltasoft .... .. ... ......... .. ... .... ..... ... 47 

E 
Eurosoft. .. .. ... .. .... .. .. ... .. .. ... ....... .... 44 

G 
Games & Computers................ 4 
Gravesend...... .... ..... ............ .... . 44 

H 
Hot Co-Co ............ .......... .......... 30 

COMPUTER 
COFIRESPONDENCE 

COURSES 
A COO'oJ)l!He coorse In 6A6 IC progra m­
mlflg which i~ ~esagned specifteally ror 
th" DRAGON mic:ro-c<>"'P<fter. It in ­
c 1 udes wcrd f>ro c ess ; r> g , file­
management, •10Cl<-contrcj, game.$, ana 
edurallional appliCalions. Suit~ble ror th!! 
corn,ple1e beginner. hobb~ist, 1eache<. 

.ancl b<Wness p~rs.on 

CoatcfCcurse 

£e9.50 (lnCil 

Puce per Module: ti. 915,(l~c l ) 
For 'U/i del~llS .,nre endosiog Sile lo : 

COllllPU'fER Cl'!RRESPUNOENCE 
COURSES 

(Dept. 1a.U.) Churchwar. Wesit llsler 
Nr Newborv BERKS RG1 ii O~lf 

Tel; .(06328) 336 

"C,OLOUR !FANTASY'' 
(for Dragon 32) 

A. ta11tasy ••1ra-.g~ni~ of tontmuous1y 

c.nanging ~es1gns ~ndl 111er~1ng1 colo•rs. -..1lh 

soun~ and music. A. musl lar a'1is1s. desi~­

ners, Or ·tor ·bo d~ ~n~ ni no rel,mllOm. A 

12-part menu o11ntrtcate. llfpoo1rc 01 sintplo 


~esigns . oset G<in!rall ed . 

~6 50 


WINCO LTD 
Uyr!Htlo..tMI 

5~·528 W1,tford Way, Ml11 Hil l 
.London fllW? <lFiS 

DRAGON WRffER. MiK te~t and hi­
res. Offferent -sizes. colours. a119les. A 
sut:Houtine to begiri all '{our programs. 
£3.50" S,amyh Software . 9 Earlswel'ls 
Drive. Cults . Aberdeen . 

JOYSTICKS 
DRAGON 

JOYSTICKS 
FULLV PROPORTIONAL 

WITH FIRE BUTTON 
Now only £12.95 

per pair incl. 
£1 p&p 

PERITRON 
21 WOODHOUSE ROAD 

LONDON N12 9EN 

HOUSE CONITENTS insurance pro­
gram, men\/ driven, ideal ·for in(!e• 
linked policies. Casseue £B . DSF Soft· 
ware. 6B AbbotsJetgh Road, South 
Woodham Ferr-eos, Esi>e)( CM3- SSS. 

CEN1i'!'l0Nt<:S LEA!C>S lorthe Ora· 
9or1. 1.5m lon.g to fol all standard 
Cerittronlcs interlace pri riters, 
£13 5'0 inclusive VAi, postage. 
Quick tlespalch . Cheques payable 
to; High Tech Developments, 27 I 

Qu;mtock Road, Weston-su pe r- ' 
'Marn. A\/On BS23 4D'D. 

ADVERT INiDEX 
I 


Interface ..... ..... .... ..................... 44 


J 
J.C.B. Micro Systems ................. 48 
Jay-Dee·.. .. ..... ............... .... ....... . 62 

l 
M. C. Lothlorfen .... .. .. .. .. ... ..... .. .. 47 

M 

M & J Software.... ........... .. ........ 60 

M.S.T. Consultants................. .. g 

Merun Microsystems ......... ..... .. 32 

MicrodeaL...... ................ ... 2 & 68 

Micro-De-Bug ......... .......... 50 &60 

Monster .. ... ........................... .... . ·60 

J . Morrison........ ... .. ........ ....... .... 38 


0 
Oasis Software .......... ... .. ...... 6 & 7 

Oltrosoft... .......... ...... ... ... ... ....... . 60 


p 
P.S.L Marketing .. ...... ..... ........ .. 42 

Peai<soft .... ...... .. ..... ...... ....... ... .. 24 

Premier............. .... ......... .... ... .. .. 14 

Program Factory .... ... .. ,,, .......... 40 


DRAGON HI-FIES texl writer, incorpo­
rate ii in your ow1n programs. f2.BO inc i 

p&,p. • on cassene • - CMC Software. 
,2/18 Brai1hwaite Road, S,patb rook. 
Birmingham B11 H.'B. 

HAPPY1984 

COMPUTING 


Personal Fina1nce £6.50 
Superb program offers'. cassene 
fil ing sy.stem . .au1oma1ic month'ly 
payments list 'help' function and 

excellent docume111 tanion. 

Charm 3 £7.51D 
Print taxi on to the Pmode 3. 
Screen-define yoor own c;ha.iac ­
ters. lncludes last m<ichinit cod.e 

routine lo do lhe printing . 
Comprehensive user manual. 

If you use Hi-Re.s this is a must.r 

Gasselte prices Include 
post and pack.Ing• 

STYLISH SYSTEMS 
24 PEVEflll AVE1NOE 


SCUINTHIRPE, SOUTIH HUMBERSIDE 

ON111BE 


FREE l.ISTS OF Drago11 sof!WaJe Slill 
al Uowest prices ever. Fof incr~lble 
money sa11ing otters sendl SAE today 
ro: ACS-, PO iBOx AT 15. Antrim , Coun­
ly Anlrim, BT411 LT. 

CHECK YOUR POOLS EASILY. Ora· 
gon. tapes for Vernons or LIU ewoods 
plans. SAE for details. Johri, 45 Smiths 
Lane. F!lkeriham. Norfolk. 

R 

Rainbow .............. .. ..................... 36 

1Red Rom Data........................... 50 


s 
S.P. Electronics. ....................... 50 

Salamander..... .... .. ........ .... ....... 67 

Shards Software ....................... 12 

:Richard Sh·epherd ........ .... 55 .&63 

Statacom .... ....................... ..... .. 50 

Stockade .. .. ..... .. ... .. ..... .. ...... ... .. . 60 

System-Soft... ........................... 60 


-y 
Tiger Software .......................... 47 

Trojan Products. ........ .... ... ...... .. 62 

Tudor Williams......................... . 50 


u 
Ultimate Software ..................... 60 


v 

Viglen .......... ..... ........................ 27 

Voltmace .. .......... .... ................... 32 


w 

West Devon Electronics ........... 48 

Windrush Microsystems.. ......... 1O 

Wintersoft ............... .... .. .... ......... 54 

Wizzard Software.. .. ...... .... .. ..... 48 
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Answers to Competitilon Corner, 
Dragon User, 12/13 Little NewportCompe,llllon Corner 

S1treet, London WC2R 3LD 

· 
only enter the oompetitlon once. Entries 
will not be acknowfedged and we can· 
not enter into correspondence on the 
final result. 

PAINT N: NEXT N 

From this.we can see that Paul must have 

been given either 4. 6, a, 12, 16, 18, 20, 

24, 30, 36, 48, 60, or 72 as the pmduct. 


The next step is to modify the program 
to print out the dice values for these 
products. The results should be listed in 
table form. 

Values of the dice 
Product (sums in brackets) 

4 2.2.1 (5) 4,1,1 (6) 
6 3.2.1 (6) 6,1,1 (8) 
a 2,.2,2 (6} 4,2,1 {7) 

12 3,2,2 (7) 4,3, 1 (8) 6,2,1 (9) 
16 4,2,2 (8) 4,4,1 {9) 
18 3,3 ,2 (8) 6 ,3, 1 (1'0) 
20 5,2,2 (9) 4,5,1 (1 O) 
24 4,.3,2 {9) 6,2.2 (10) 6,4,1 (11) 
30 5,3,2 (10) 6,5;1 (12) 
36 4,3,3 (10) 6,3,2 (11 ) 6,6,1 p 3) 
48 4,4,3 (1 , ) 6,4,2 (12) 
60 5,4,3 (12) 6,5,2 (13) 
72 6.4,3 (13) 6,6,2 (14) 

Adding sound 

and speech 


A double chance to win a double prize from JCB 

Microsystems - it you can solve Gordon Lee's puzzle 


Prizes 
l'HIS MONTH there are two sets d pnzes 
to b& won - so we're looking for two 
winners. Each will receive a package of 
software from JCB Microsystems of 
Bournemouth oonsisting of its Sound 
Extension Module, Speech Synthesis 
ModuJe, the arcade game Basil Goes 
Ballooning and Basic Enhancer, aUtili· 
ties program which speeds tip Basic by 
stripping oot REM statements, etc. 

Rules 
TO WIN the package of software you 
have to sernd in the most elegant 

, solution to the puzzle. You must show 
both the answer to the competition and 
how to solve it with the use of a Basic 
program developed on your Dragon. As 
.a tiebreaker. complete 1he following 
sentence in 15 words,or less: "I want to 
add speeoh..and sound to my Dragon 
becau:se . .. 

Your entry must arrive at Dragon 
User by the last working day in Febru­
ary 1984. The names ·Of the winners, 
i;ind the solution to the puzzle, will be 
pul;llished in ,our May issue. Yoo may 

A NUMBER OF readers wrote in having 
had difficulty with the puzzle in the 
September edition of Dragon User. You 
may recall that the question involved two 
mathematicians, Sam and Paul, who had 
been given respectively, the sum and the 
product obtained from a throw of three 
dice. 

After some time Paul, who had been 
given the product, stated mat at oest he 
could only narrow it downi to one of two 
possibilities. Whereupon Sam, who had' 
the sum, declared that he had narrowed it 
to three possibilities, but now he knew the 
values of the dice thrown. 

Many readers tried to solve the puzzle 
by working out which dice throws could 
result in a sum obtainable in only three 
ways, and then1 tried to find the correct 
throw by relating these possibilities with 
the information given about the products. 
This failed to provide a unique answer. For 
prizes like these do you think ifs going to 
be that easy! 

Products .•. 
Here is how it's done. With three dice 

there are throws possible with sums rang­
ing from three (tripl·e one) to 18 (triple six), 
and products from one (triple one) to 216 
(trip le· six). In the case of the sums it can 
be read ily seen that,, witl1 the exception of 
ttie very lowest and highest scores, there 
are many different possibilities. From this it 
would seem that Sam. who was given the 
sum, was at a disadvantage. This was not 
so~ as we shall see. 

Consider first the case of the products. 
First, run through all possible throws of 
three dice, counting the number of times 
that each different product is arrrved at. 
This can be done with a simple program 
using the array DllM P(216) . If the throws 
are generated 1in three FOR/NEXT loops 
A , B, and C, then Q = A*B•C; P(Q) "" 
P(Q) + 1 wi ll do this. When generating the 
throws, if A is always taken as the largest 
value sriown on the dice, anci C the 
.smallest , it will eliminate problems caused 
by duplicatiion of throws. For instance, the 
throw of two, four and six in any order is 
only counted the once. 

Now, as Paul is unable to provide an 
answer there must be more than one set of 
dice throws that can form that prodll.JCt. Ask 
the computer to print out these values: 
FOR N = 1 TO 216: l1 F P(N) > 11THEN 

While all this has been happening, we 1 

assume that Sam. realising that the sum 
that he has been given iis not much use oni 
its own, would be preparing such a table, 
since he might reasonably suppose that as 
Paul did not immediately come up with an 
answer, there must be more than one 
possibilirty open to someone who only 
knew the product. 

Sam would then compare his sum w1ith 
the values on the table. Therefore. once 
Paul announces thiat he has narrowed it 
down to two possibilities, only if Sam's 
sum was 11 would he be able to make the 
statement: "I had reduced rt to three 
possibilities., but now I can eliminate all but 
the correct one." The important clue that 
many readers missed was that Sam's 
statement was not made until after Paul 
had made his, and lt was made on the 

1 

strength of Sam having prepared the tabfe 
of values and not solely on the sum that he 
had been given. Therefore the three dice 
thrown were: 4,4, and 3. 

I hope that's put puzzled readers' minds 
at rest. And in case any readers are also ' 
wondering why no winner is announced 
this month, the answer to that is simpler. 
Because of Christmas this issue of the 
magazine had to be put toge~ihe ,r earlier 
than usual, before all the competition 
entries had come in. So you'll have to wait 
for the next issue to find out who's won the 
Dragon 64 - and how. In the meantime 
here's the latest competition, which makes 
the most of a traditional February event. 

. ..• and pennies 
There was an unusual game at the 

Youth Club Valentine's Day Dance. The 
prizes were "penny" chews, and the ob­
ject was to win1as many as possible. First . 
of all some slips of paper were numbered 
consec11.Jtively from 1 to 200 and each 
player was invited to choose one of these 
slips. The players had the;n to line op fn 
front of a table on which were the box of 
chews and a card with these instructions 
on rt 
TAKE A PENNY CHEW. 
IF THE NUMBER ON YOUR SUP OF 
PAPER CONTAINS AT LEAST ONE 
SEVEN, THEN ADD 7, OTHERWISE 
SUBTRACT 13. 
IF YOUR NUMBER FALLS TO LESS 
THAN 1 YOU MUST RETIRE FROM THE 
GAME. 
GO TO THE BACK OF THE QUEUE AND 
WAIT FOR YOUR NEXT TURN. 

The game continued untill all the players 
had been eliminated. The following state­
ments were overheard: Annabel ~ " 11 had 
the maximum possible number of sweets" 
- Bryan: "Both Jane and I had 32 sweets 
each " - Chri.ssie: " ,I had eight .sweets less 
1han Annabel" - Daniel: " The number of 
sweets I received was the same as the 
number on my paper at the start of the 
game, but with the figures reversed". 
However, one of the statements was inoor­
rect. Who made u;·and what numbers 
did the others start the game with? 
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Myjname"1sD1amond, P
Dan Diamond, ~ +"- , i ;
tandthisismy st_ory;'A story ' i O
of beautiful mermaids,

_ tboredtrobot_s'and dank, dark
dungeons; ‘A story that ‘
started one muggy day
in new York, and like . ~_ W
the Big Apple, it’s "
rotteniio the core
The‘ Dan Diamond ---ll t

separate adventure . -
games. Eachgaine _ _= ,~
may be played on its ya, “-'*
own, but clues may _ _ *“"" _j
be found the . _. -if
earlier adventures - Z’

i “which may help it
later on. Each '

Q‘

was nA.1§to;A1wom_>rm1,oeY,. 3

._o.»-"7

Trilogy is three , . ff
ie

game comes with __ _
a lavishly illustrated
20-page case file,-"and v f
hints (botlrhelpful and - .' “
misleading) which" . .. --
have been hidden in ~ " ‘ '
the il1ustrations.; : -_ * -' //5 , _-

- .- Part I. Franklin's ‘ ?art II. Lost in " Part III. Fish
' a .,_ Tomb, inwhich our Space, zinwhich /,7 Business, i.I1'l¥'hiCl'1
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:3? hero receives a.-»----~.. 5 our hero fi.nds‘\ , our hero lands on a
Re .mysterious plea » j himself stranded 5" ;'"'-rfiatery planet,

" ~ leads him to a spacecraft, doomed source of the plea
.»,j_ * for help which on a derelict - “ discovers the

ii ~=4 ‘O hidden tomb and .- ‘"1 to travel endlessly ‘ l for help and saves
the mystery of the through space, or ,, ‘ the day.
stargate, find a way out. '4’mu”

All three programs cost £9.95 each and are available °"Joy,f;,'¢e,,,o
for the DRAGON ea, sac MODEL B and 4&1: omc-1 we §#w._.,;’ r=-_,,_,,. .- v :1microcomputers. (notg: Fishy Business for the ZBIBC rebgffggaijfieyejgsjgr

and OBI W111 be available February 1984). ""m§,‘,§;J ._
Cheques or postal orders payable to:  -

SD|=TUU|:iF-IE
M  ' 1-? Norfolk Road, Brighton, East; sues;-},_B1\t1 3.5.3..

Look out for Dan Diamond-‘s next Adventure Series “Franklin in Wonderland” Available Spring 1984
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MISSION BRIEF 
Successfully pilot the Shuttlle through Launch, Fetch & Finals.Take off and positionShuttle inorbit 


Manoeuvre alongside malfunctioning Satellite.Retrieve -then re-enter to glide without fuel toWhite SandsDesert. 

a&> 

PREVIOUS SUCCESSFUL MISSIONS ~ ci ~ MISSION STATUS Available tor 
EXCELLENT - "Personal Computer News " Q 48K ORIC 1, ATARll 16K, DRAGON 32, BBC 

0 MODEL B, SPECTRUM 48K, COMMODORE 64,A WELL THOUGHT OUT GAME - "Dragon User" 
ACORN ELECTRQN, TANDY COLOUR 32KAl.MOST WORTH BUYING A DRAGO:N FOR - o 


" Which Micro" CASSETIE £8 DlSK £10 


Pos1al Orders to 

41 Truro Road, SI. Austell, Cornwalf PUS SJE 

Tefephone/Credit Card Order 

Tel: 0726 3456 


~~-~ 
-~·-------------------------. 
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