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

CHECK THESE IMPORTAN·T ft ........ -­... 
FEATURES: 

• User definable 224 character set featuring true 
lowercase with descenders, improved cursor, 
slashed zero, Greek math symbols, lunar landers, 
stick figures, tanks, cars, planes, card suits, etc. 

• Supplied character generator program aHows easy 
creation of colored, animated figures to save and use 
in your own character-graphics programs. 

• Works i1n all PMODES. 

• Two character sets for maximum clarity produce 12 
character densities. 32x16, 42 x 24, 50 x 24, 64 x 24, 
plus double widths in PM ODE 4. 

• Pre.loader allows optimum loading in 32K or 64K 
machines. The 64K selection automatically transfers 

•ML extension of BASIC completely interfaced and 
transparent incorporating direct conversion of all 
keys and commands including PRINT @ ~ · 

• Automatic underlinet superscri1pt, subscript, reverse 
video, top and bottom definable scroll ·protected 
options. 

•User f1riendly - easy operation via. Status/Help 
screen, simple commands, mo messy peeks and 
pokes. 

•Use al1I day for hi-density .scr·een displays, graph 
labels and listings, or incorporate into your own 
marketed BASIC or ML games, WO'rd processors, etc. 

• lnc1udes demo program, tape/dls:k conversion 
1instruct1ons1 character generator program, and 
operators manual. 

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

~---------------------~ I YES, I want to easily crea~e dazzling displays with the NAME \ 
1 best SCREEN Enhancer for my DRAGON 32. PleaS\ 1 

11 

I send me the incredible RAINBOW-WAITER at thee. .' ~ 0 AODAEss - I 
affordable price of: £19.95 on cassette ~ '- ~ /. I 

I £21.95 on disk 0 l" I 
Available from Computer Dealers Nationwider# 

0 

Te'lephone Credit Canl Orders. Bel, 
\ 

0
' 1/~';;:' MtCIODIAl Tel: 0726 3456. ~L~:d I 
~------- --------~ 

AL 
41 TRURO ROAD, ST . .AUSTELL CORNWALL Pl.25 SJE 
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I Edl!orlal 

If you've got the graphics blues. why not 
try Chains, a game by Pam D'Arcy 

Machine cod• •• Fee1I it's about time you broke into machine 
code? Bruce Devlin shows how 
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examined 
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In our new·style contest tliis month you 
could win a Dragon 64 from Dragon Data 

. . I 
DRAGON DATA MAY BE carrying coals to Newcastle with the American launch of the 
6'4, but the trip should result in some good news for UK users. 

The similarities have often been remarked between the Dragon and Tandy's Colour 
Computer (o.r Color if you prefer the Spelling which reveals the machine's country of 
origin), What these similarities come down to is that both micms are based on Motorola's 
6809 chip and use Mi:crosoft's Basic. In terms of appearance, there··s no resemblance. 1 

The Dragon has a different shape, a better keyboard and two extra ports (for a monitor. 
and the power pack - the Tandy machine has an internal power supply so the Dragon 
runs cooler) . Inside the box the differences ar·e even more marked~ the Dragon houses 
a truly international1 collection of chips. So the trip to the US is being made with a different 
bag1 of coals, but the t1iming turns attention to another similarity, one of memory. Tandy 
has released Its 64K Colour Computer just as. the Dragon 64 arrives in the US, 
although here again there are differences - for instance an RS232 port on the Dragon 
64 is missing on its Tandy rival. 

But it's the Dragon's software that will be particularly well-travelled. Many of the 
p.rograms sold by Dragon Data (and by market leader Microdeal) came from the US in 
the first ptaoe-and mow they're going back to woo the American market So why should 
all this coal,shipping be good news for users? If, or when as Dragon Data would 
obviously prefer it to be written, the D.ragon 64 takes off in the US, more software will be 
written for the machine. And the lure of a bigger market should persuade American 
programmers to write for the 64 in 321K mode. Tano. Dragon Data's US partner, is 
already consider1ing American programs for release and persuading independent 
software houses to oorwert pr:ograms or wnite new ones. 

And because Tandy is a bigger and mor·e established company. Tano is keen to give 
itself a strong-and different-ide~tity. It has decided to assist user groups and give as 

1 much after-sales support as . possible. Or.~gon Data's new managing director, Brian 
Moore, has already said that a mor·e ''open door" policy is on· frts way 011 this side of the 
Atlantic - the UK may follow the US's lead. Coals to Newcastl'e maybe. but the return 
cargo certainly looks promising for the UK. 
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Random 
ll:luslon 
IN CASE .you ha"e any illusions 
about random lunction. try this.: 

If the Dragon is switched on. 
switch it off first. then back on. 
Type in PRINT RNO (200) (enter) 
and note the answer, which 

. should be 100. Type it in again. 
This time the answer should be 
64. Switch the Dragon off and on 
again and repeat the above. Sur­
prise -you get 100 and 64. 

If you want a truly random 
answer for such things as tllrow­
ing a dice etc, the secret is to get 

. the Dr~gon continuously selecting 
'·random '· numbers but only 
printing on demand. such as 
when any key is pressed. The 
following routine does just that: 
10 CLS . 
15 PRINT .. HIT ANY KEY 1FOR A 

RANDOM NUMBER UP TO 
200" 

20 K = AND (200) 
30 AS ., INK~YS;I F AS ""' 

'"'THEN 20 
40 CLS:PRINTK:GOTO 15 

Ken Reavley. 
Annan, 

. Dumfriesshire. 

Program 
changes 
WITH REFERENCE to the pro· 
grams published in the September 
edition of Dragon User. may I 
suggest the following improve­
ments: 

S41111h - In the progra111 as 
written, no resetting of toe play~ 
er's. score per game is made at 
the end of each game. Thus. if the 

1 same player '''wins" two games 
in succession. the second game· 
never ends because the score has 
al1'8ady passed 11. Thus an addi­
tional line is required: 

651 SC(1) = D: SC(2) = 0 
Ponloo1 - In this program, 

the computer's hand is reversed 
to that of the player an~ on 
producing the second card for the 
computer's hand, the first card 1s 
blocked out. This can be over­
come as follows: 

Delete line 230 
Add line 241 S ... 5: GOSUB· 

2000 
Modify line 380 L '"" 16 
It is possible that the computer 

could deal itsef two Aces. As 
written, the program then gives 
the computer's hand as the win­
ner when it has actually " bust". 
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This Is the chance to aif your view• - Mncl your titM, compliments and complalnt1 to Letter• 
Page. Dragon UMr, 12-13 little Newport Street, London WC2A 3LD. 

Thus. an additional line is re­
quired: 

435 IF CT>21 THEN CLS3 : 
PRINT @ 164, "OOPS! 
- I BUST" : FOR A "" 1 
TO 2000 : NEXT A: YH = 
YH + 1 : GOSUB 50/0 : GO 
TO 500 

I also found in this program 
that the in·blllillt delays were not 
long enough and required in­
creasing to FOR A = 1 TO 2000. 
Also an additional delay was re­
quired: 

315 FOR A = 1 TO 2000 : 
NEXT A S R Holt, 

Chorley. 

85495,0 
success 
AFTER READING that Dragon US· 
ers hav.e been saving programs 
while the machine is running in its 
double speed mode (POKE 
6549.5 .0) , I decided to try and 
find a way of reloading a program 
saved at this speed. The good 
news is that I succeeded in doing 
so. 

The dual speed mode only 
addresses the machine's RAM 
and input/output at the faster 
speed , however by using 
POKE65497 .O all the machine's 
memory is addressed at the faster 
speed. When in this mode there is 
no, screen as the computer steals 
time from the video chip. 

To load a program saved in the 
double speed ruode do the folfow-
ing: . · 

POKE65497.0:CLOAD (ENTER) 
The screen on your computer 
should show wavy lines and you 
will have to watch your cassette 
recorder to check if the program 
has fin ished loading . 

When the cassette stops, type 
POKE64596,0 (ENTER) 

Your screen shoul~ return to 
normal, with a few characters 
displayed at random . When you 
type LIST your program should 

.. 

appear. 
You may find that the program 

has been corrupted as the casset­
te interface was not designed to 
run at this speed, but In general 
you should be able to recover 
your program and save it in the 
111ormal way. 

G McQueen, 
Tyne and Wear. 

Prog,ram 
error 
IN lESUE Miles ' article, about liO 1 

ports (Dragon User, September, 
P33) there is an error m the 
sample program which might 
contuse any readers bold enough 
to try this project. .. 

When th·e PIA is first switched 
on an registers are set to o. 
Therefore address P+ 2 is data 
dire<:tion register B - not A as 
stated. Also, in order to set the 
port lines to act as inputs the data 
direction registers must be set to 
o not 1. 

Although the program works as 
e!<pected, line 20 POKE P+2, 255 
is. in facr. addressillg ODRB and 
setting port B to output. Because 
an bits are o at switch-on. port A 
is automatically set to input. 

DAylwin, 
Brighton. 

Manual 
criticism 
A SHORT time ago I came across 
a magazine listing which I felt I 
would like to convert to run on my 
Dragon . Unfortiunately. upon 
reading tihrough it I discovered 
that it contained a three· 
dimensional array, Having read 
my Dragon manual thoroughly 
when I first bought my computer I 
remembered tllat Dragon syntax 
catered only for arrays to two 
dimensions. 

Nevertheless. I dimensioned it 

Software Top 10 
1 (1) The King .... .. .. ............ .. ... .. .. ..... .. .................. ..... Microdeal 
2 (3) Android Attack .............. .................................. Microdeal 
3 (-) Cuthbert Goes Walkabout ...... ........... .. ........... Microdeal 
4 (2) Frogger ..... ... , ..... ......................... ... ... ................. Microdeal 
5 (- ) Grk:lrunner .. ........................ ............ .............. Salamander 
6 (- ) Shark Treasure .. ................. .................... ,. .. Dragon Data 
7 (-) Mined OUt ............................ .................... ........ Quicksilva 
8 (-) Storm Arrows ................................. .... ........ ,. Dragon Data 
9 (-) Grand Prix ....................................... .. ........ ... Salamander 

10 (6) Ring of Darkness ....... ..................................... Wintersoft 
Chart compiled by Boots 

anyway. Imagine my a!llazement 
when the Dragon a~cepted it. Lo 
and behold - I discovered yet 
another bug in the now-notorious 
manual . 

I therefore would suggest to· 
Dragon Data that they sac~ the 
person who wrote it and commis­
sion a new manual. It 1really is 
very serious, beca~se the ma~ua11 
is selling the Dragon. short and. 
after all, it is supposed to help 
people get the best from their new 
computers. 

In short - nice machine: 
shame about the literature. 

Cameron Black. 
-, G/asaow. 

Memory 
1oc1atlon1 
WHILE POKING around inside the 
memory ot my Dragon 32 I have 
come across some very usef.ul 
locations which I th.ought might 
be of use to some of your read· 
1ers. 

329 - Lower case on/off. 
105/6 - Une number current­

ly being executed. 
136/7 - Print @ position in 

memory. 
337-345- Keyboard check. 
426-433 - Name of file being 

searched for . 
434-441 - Name of file being 

loaded. 
226 - 'Play' tempo. 
225 - 'Play' note duration. 
222 - 'Play' octave. . 
346-349 - Values of joysticks 

(D) to (3} . 
31 - Reserved memory. 

R Brown. 
Coventry. 

Stopping 
a llstlng 
MANY PEOPLE have complained 
about tr1e fast screen listing. The 
listing can be stopped at .any time I 
by usln·g Shift @ and be restarted 
by pressing any other l<ey . By 
using Sh'ift @. and P a two­
fingered control is possible and 
should be very easy for games 
players who d.on't use joysticks. 

The re-viewing is mad& even 
easier if you use lower case 
figures for the REM statements in 
your programs - one advantage 
of the inverse lower case figures 
,on the Dragon is that they show 
up well on a fast scroll. 

P Wells, 
London W10. 



Command the submarine wolf pock 

and pick o.ff your targets from below 

Protect the convoy using sonar 
and depth charges to seek out 

ond destroy the e·nemy below. 

QUANTITY 

the waves .. . 

I enclose a Postal Order Che-que payable to 
BEYOND. OR charge my credit cord. 

Cord Number _ 
Visa Acce!is (Delete O!i necessary i 

-- --- - ---·-·--·-----

------
________ Postcode _ __ _ 

SfJlll fir~ t'tl~(lU 
~ II ~ff if l:'IUlt!ft.tte ft. .•• OU 12 Signature ----------------~ 

, BEYOND Competition House. Forndon Rood. MARKET HARBOROUGH Leicestershire LE19 9NR. 
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BEHIND THE SCENES AT PEAKS,QFT 

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

--
. 

. WE:u., 1 11-t\NK l.EOFRIC. 
MAl)E lHE. NEW s.A.s . . · 
G~ Too REALISTIC 

df/ ??." 

UONHEART £5.45 - UntQue, IWo·part romp. Arcade-s1yle actio11 as yoo assemble your 
army, pursued by the ruthless Pnnce John. switches to cci'ourlul graphics adventure as you 
land in ttl8 Holy Land lo mount your Cmsade against the Sultan Saladin. 

DEATH'S HEAD HOli.E £5.4S- The 1.elev1sion c1ews are assembled at the enlrance and your 
mother has sold her story to The Sun. The eyes of lhe nation are· on yoo! Face 1he terrors of a 
Mencllps Poltlole as you lead a mission ot mercy to resc11e a party of lrightened cavers. The 
realism is astounding! 

DON'T PANIC ts.45 - Two classic adventures at an ilicredible price 
Features Towers of Deatn and Ttle Ice Kingdom. Villains and nazar<ls galore. 

T•lk& YoUr tNm lrom tbl l"ourth DM1lon to the 
Europoun Cup! FNtur .. four ctlvlslon•, prom· 
otlon, rlllegltlon, tren1lers, injurin, 1uspen· 
alonm. WM•lr r9'ultl Ind lugue tlbilM, re­
.. rve t.•m. ·Cf-.1 trouble, end •II lh• fun, ~.-·• 
cllrama •nd fNstra1ion ot 1N1nitgl11Q1 • leagua ~~ · 

du~ J _ 

Selected titles now £6.95 .... ~~. 
.. available from larger .i' ~ 

~ PEAKfOFT v:.:~::::~E~T••dlt'•~-~~- \ 
•ong way home. Can you survive the ~~~ 

'Makes Virgin's Yomp mlnetlelda, the helicopter gunships ~ ~~~ 1 't'· loolc amateur'. L 
Drag· on's Teeth £6.95 and the armed patrols? Who dares, 

wins! 

Yes, pleasEt rush me ............... ........................................ ................ .. ....... . 

Name ........... ;_ ................. ........ .......................... ............... ...... .. ............... . 
RETAILERS: We are represented by 
major wholesalers. or you can order Address ................. , .... .................... -.. ................... ........... .... .. ................. .. 
direct - telephone 0283 44904. 
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Software firms getting 
adventurous with Dragon 

THE PRAYERS of users thir· 
sting lor advent1.1re are being 
answered - by Channel 8 
Software, Richard Shepherd 
and Phoenix , among others. 

Channel 8 is transferring the 
cel'ebrated Mysterious Adven-

1 1ures - 10 in all - to nm 011 
the Dragon. 

The games, including the 
Golden Baton, Time Machine 
and Escape from Pulsar 7. wil l 
be released in January at 
£:9 .95 each. Channel 8's 
address is 51 Fishergate, Pre­
ston, Lanes. 

Richard Shepherd Softwa1re 
is s~arting oft with two re­
leases, but more wHI fo llow iif 
these are successful , includ­
ing some originals. 

First out are vers1ions of 
Spectrum 1avouriles. Tran­
sylvanian Tower and Super 
Spy, al £6.50 each . 

Richard Sheph erd ex-

plained that converting from 
the Spectrum 10 lhe Dragon 
involved " cutting your c-ode to 
suit your cloth··_ 

The Dragon versions are 
faster and have a better rang1e 
of sound but lhere were prob­
lems with colour combina· 
t ions. Running text on the hi· 
res screen had a lso proved 
diHicult but ways had been 
found round this. 

In Super Spy you have to 
locate the secret is land and 
then decode lhe nuclear mis ­
sile on the island. II you·re 
successful you·re rewarded tly 
a rendition of God Save the 
Queen. 

Transylvan ian Tower is a 
3D real-time adventure. The 
tower has five levels. eacn 
with 1 DO rooms - with the 
order of the rooms and loca­
tion of objects changing each 
time you play. · 

There 's also a certain 
amount of arcade acl ion, as 
you have a laser gun to blast 
bats with. 

Richard Shepherd Software 
cari be reached at Elm House. 
23-25 Elmsholt Lane, Gip· 
penham, Slough, Berks. 

Phoenix Software is also 
offering a combination of 
arcade and adventure thrilll s 
- on separate casseues. 

Its twin-cassette Death 
Mines of Sin.is is the fi rst in a 
seiries ot t it les, each at '.1:9.95. 

lin the arcade part of the 
game you have to master 12 
skill levels after which you are 
given the running code tor the 
adve·nture cassette . 

Also , at the end of each skill 
level, a clue to th,e adventure 
is rlashed on the screen . 

Phoenix Software 's address 
is Spangles House , 116 
Marsh Road. Pinne'. Middx. 

Stephen's 32 pays its way 
SEVENTEEN - YE A R-o Id 
Stephen Hurcombe, or Abbey­
dore, Hereford, knows how to 
make his Dragon pay its way. 
He's just proved it by winning 
£1 ,250 in a national micro­
electronics contest. Stephen 
took first place in the filrst 
nati:onal Micro0ues1 competi­
t ion run by Wil li ams and 
Glyn·s Bank in associ1ation 
with MAP. the Departmenl of 
Trade and Industry' s Mic· 
roelectronics Applications 
Project. 

Entrants, aged between 16 
and 21 . had to design a new 
and practical use for m ic· 
roelectronics in Bri tish indus­
try. Stephen incorporated his 
Drago,n 32 into a contro l sys ­
tem for operating a mortise 
cutter at his fathe r"s firm . 
which makes storm porches. 

Stephen. an apprentice at 
British Telecom lnternational·s 
Madley Satellite Earth Station, 
has been interested in electro· 

· nics since he was 11 . He has 
had his Dragon - his third 
computer - for just over a 
year. 

He plans to use the prize 
money lo buy more computer 
equipment and is hoping that, 
wi1lh the assistance of MAP, 

Stephen Ht1rcombe puts h1-s Dragon 32 to work at his fatne( s fac/ory 

his idea can be developed If you've got a.n idea and 
commercial ly. can·t wait unti l then. why not 

Another MicroQuest competi- try our competi tion at the back 
tion will be run next year, so of the magazine? Your 1idea 
anyone interested has plen1y couldt win you a Dragon 64 
of tiime to plan ahead. from Dragon Data .. 

Centl.pede a 
roo,thol1d 

fo,r Atari? 
CENTIPEDE IS the lirst game 
for the Dragon from Atari -
but others will follow if il is a 
success. 

Atari' s software di1vi.sion has 
converted its arcade games to 
run on other home micros, 
including the two CornmodNe 
machines as welil as the Dra­
gon. 

Centipede comes on cas­
sette and costs £14.99. This 
may seem expensive for Dra­
gcm software but Atar ~ argu,es 
that its games are "secondl-to­
none, therefore the price is nol 
too hi'gh in terms of what you 
get' '. 

Atari is waiting to see how 
Dragon Centipede fares be- 1 

fore deci<ding1 011 fol low-ups. 

Dungeon 
m1,e,ans, 

business, 
DRAGON Dungeon is getting 
lo grips with the business soft ­
ware market · following last 
month·s batch of adven tures. 

It s D u ngeon Softwa re 
offshoot has released Cash­
Flow and Catajogue. Sort & 
Mail - bo h at CB. 75. 

Cash-Flow is a men u·driven 
program wh ich wilt manage 
money for either the home or a 
small business. Functiions in­
clude account and new data 
balances. setting up and list ­
ing of accounts, and output to 
p inter. 

Catalogue, Sort & Mail is a 
menu-driven program fi l ing 
system which sorts data within 
1useir-defined parameters. 
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NEW RELEASES FOR CHRISTMAS 
.FOR THE DRAGON 32 

o !!!~.INOBS 
,...,,_,A,. ... ...,...~~ 1tt. 
0Jir.4G(M! .u_ ....... ~ ~~ -

o BACKGAMMON .. __ , ..... ,.,. •. - . ·. 
, r,lf' I MPlt'Jll~.lti 0 

0 

0 

0 

~I r:·. 
MIN,O· GAMES 
COMPENDIUM 0 (i 

Chess, Dominoes, Bac·kgammon, 
ln111ader C;ube· and Othello . More 
than £30 of software for just 

£19·95 ° 
':: .· 

,. . 

' . 

(; 

'!:!·.. ACCESS OR 1DERS 
1 

TAKEN IBV PHONE 
I - 24 HOURS A DAY 
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•l>llDlil "llC'1inl' oodll wll~ 5PF!INT '• Iii& li .. 1•st 
<!l>IJllll'"• illllfil"'' C<>mpilK °"' tilot "'lr~tl 

Sl'RINT will NllWlllo •• l~i OllAGON'5 5ound eod 
'!jr.iljlllitl ............ d,, FDR• i'Nil<T 1-~- arr•~~ 
•tlfinr;i•- thti lot I In. r .. c~ . liiD i ... t }'(M-1 ·CiN!'I complllt *""'" i>oa!ljff BASIC pt0gr<t,.,i. SPlllN"T otlll CO!i'P;i. 
yetut f)f'Otlrlll''l'I $1:.-Atght trDftl tilpe I 

11 '°"' lfllnt; rr<i ·9</i •oon<la ~ <oilotiP 10 'nita¥O, 
'110 .alon.ig tQ rQ!Mr POG•I de•l•r iltld _.k ror •demo . 
. IN!IQ•• 1!!<! ·INr. 

ALL OASllS PRICES l·NCILU'DE 

VAT AND P&P A1ND EVERY 

OASIS PRODUCT IS PROMPTLY 

DESPATCHED AND rNCLUDES 

A UFETIME GUARANTEE. 

0934 515265 

i 
0 

r[ 

If you.r local dealer does not stock 
these products then ret us know his 
address and we will contact him. 

0 

0 

( 1 

OASIS SOFTWARE, lower North St, 
Cheddar, Somerset. Tel. 0.934 515265 

r--- --- ---------- ----- --~ I 

• I 
I 
I 
I 
I 
11 

I 
I 
I 
I 
,I 
I 

Please send me 
SPRINT £14 ·95 D 
M•N,o GAMESCOMPENDrUM £19·95 D 
SINGLE GAME CASSETTE c 9 ·95 D 

I enclose Cheque/ P.O. for ... Li~£ ____ __,] 
NAME _ _....,~-~--~~-­
ADDRESS._~--------

~ ---- - ------- ---- -- --- --~ 
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Adventuring in a big way s1mp:11c1ty 
pays, on SHARDS SOFTWARE has hit 

the adVentur,e trail 1irn a big' 
way, producing what manag­
ing direct.or Stephen Maltz 
claims to be " the largest 
adventure ever written for the 
Dragon 32' ". 

Shards' Pilkington's Diary 
takes up over 90K of memoiry 
and is played in three parts. It 

tak,es the player from the 
streets of London to· a trek 
across Europe in a mixture of 
high . resolution graphits and 
text adventure formats. 

Says Stephen: ·''!Ifs a game 
for all the family. Q,ifferent 
parts of the game cater tor 
diffel'ent membel'S of the fami­
ly. For exampl'e, there's a bit 

where fast typing is a help -
that's where Mum might come 
in." 

Pilkington's Diary is avail· 
able now, but the company is 
working on two others ~ a 
fishing1 simulation anet a game 
call'ed North Sea Oil, actually 
wlitteni by an oi I rig worker -
for Christmas/New Year. 

. I 

THE LIST of add-ons for the • 
Dragon ,continues to grow ~ ' 
·except that now mamifactur· ! 

ers are going for s1implici1ty as 
can oe seen lby the latest 
,offerings. from Elkan Electm· 
nics. 

Help is here tor artists 
The company' s latest 

acoessories are the sort of 
things that solive the ''littl'e 
problems" that often plague 
micro owners. 

For example, the "Dragon's 
!Eye" could be just the thingr to~ 
those forgetful Dragon owners 
who leave their micros. to over­
heat. It's ani on-off indicator 
that p!I ugs into a spare joystick 

HIGH resolution artists who 
want to preserve their crea· 
~ions on printouts are being 
offered more help. 

A cassette program from 
' the Dragon 32 Users' Club 
allows you to draw on the 
hi-res screen and, when you 

are happy with your colour 
graphics, dump the contents. 
straight on to the MCP40 prin­
ter. 

This printer is available at ~ 
reduced rate to members of 
the cllub, whose address is 31 
North Street , Wareham, 
Dorset. 

A similar program form Del­
tasoft can be used with the 
Tandy CGP 115 as well as the 
MCP40 .. 

The club's program costs 
£5 .. 9'5 while Deltasoft's is 
£4 .95. IDeltasoft can be 
reached at 40 Windsor Road; 
Doncaster. . 

Useirs wl1th a Seikosha 
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= = ., DESIGNED BY a 

EXPERIENCED i 
TEACHERS ; 

= THE TIGER t.Q. TEST £7.95 = 
Tesl your own LO . (friends too!) or practice IOf job seleclion te.slS. Your 
verl:lal. n~merlccal and visual abililies are tested to the lull in TWO formal 
1.0. t&SIS limed orvet 30.iminUl&S. Totally in lhign resolution . Final 1.0. score 

• and assttssment plus correct answer sheet. 

= -i ------THETl'GEA GRAND PRIX £7.95 5 
A mammoth e~ucation package. 'The Tiger Grand Prix' rebtf,orces leaming ! 
1n Malhs, English and Generali Krnow'ledge for all <19es (7· 16+ ), and abilities : 
wh.ils.1 at play .. Over 500 original' questions and answers~ Fun Quiz aria ! 
bfain ~easers. for adulls loo. Supplied on a C12 c-.assene fu ll ol sollware , 5 

. , Joysticks not reQu•red . We are working on .an additional module lhal will • 5 allow you to use 'Tlhe Tiger Grand Prix' as a teacliiing aid for any age. § 
: aDilily and subiect. 5 
: = • PLUS; • : : 
: MISSILE. !DEFENDER £5.75 ! 
:i Fine ooaptalion ol 'M'5siie Command' . Save tne world if )"Ou can! S\lperb ! 
! graphics and sound. Cont1noous score. laser energy. etc. Delair.ed ii 
: scorebQard alter each round!, Joysticks required. : - -5 Mo.re good ies now under de-velopme.nl at lhe Tiger Lab0ratories. Walch ! 
.:: tnis space! = .. = i •• WANTED * * Vour entertaioing education °' games ~hwa.1'1J for ,i, 
:= cash reward. : - -
1 e ";.~;~';;;;;:; e 1 
!!! IDe:pt DS, 63 Devonshire Street. Monkweatmouth1 § 
!!! Sunderland, Tyne & Wear. (0783) 484592 : . -
~llHUIHIHHllllllllllHllllllllHlllHHlllllHIHIHIHllHHllHIHIHllllHllHli 

GP1 OOA should try Caveman 
Computers whose scree1ri 
dump program also works with 
the Tandy iOMP100. 

Caveman's program costs 
£7.95 - the company is 
Windy No,o'k, Gateshead, 
Tyne and Wear. · 

socket. 1 

It sells at £3.95 and helps 
yo1J remember not to lload a 
cartridge or diSk d live into the 
cart;ridge port when your Dra­
gon is still switched OJ;'!. 

El~an is also marketing a 
"Dragon's Tail", which can 
·extend your joystick by one 
metre, for £2.95, and a "Dra­
gon's Fori<-tai'I" which lets you 
use the joystic·k port for two 
purposes at once. This sells at 
£3.95. 

MACE by Graham lirott 
EDJT,OR 

ASSEMBLER 
£ 29.95 •· MONTOR 

DRAGON 32 CAR1J"RIOOE 

FEATURES 
• lll f' ID -=-a;;t rr:r t rtttu Hnuiiill ~1u: r'ib1u flUH ,. :t ·h~ •r 1;t.11 , i;; tV'rt ~ r t 1tt«6ll09 Drouuo.r 

~r~ iu _p1h1• •0wl_ ~!Ill ""int •ol'.l,·s. rt.t 11rr"o-a ~s 1"1 bn •c .nulltl> ~ • l•ne11• gt ~'le;~ 
t :r• · ia.L...a 11•,c i b;tid ·in cQ 1i rrtbt' d t1:ti • 1 

• Th• lflH l'Clt u .. . . 1n,.nt ~r.nt:ts~, d!clt't ·r , ,""1,1 ., Q'•i'lf',.. , • :r i • •nlf,,. <l'HJl1ce ,., '1ni:,,. 
illp~nd !n, ' ':' • t f n,. 111211'11' !JD .. ~ ffll!ln " "" t~l'"lf" tl:i ai 1111•"1 1lna " ' ur1"G .... c w.Qll: 
"f ring:, ti;i 't1r1'"'9 l', t i,4_,i • 1i ~ " rrca tliDt., ni.i" f l!1l1t t .;) r:liDr., o,,. ·1n1 Hi!.•l Uol!\tS.., 
ie;4l ~ t •f ASURIH .. I .. , tnu!ir tlil f' flKllitlTOR ~ rtr: u rn HI UUC 

• ~:! "t:~~:~~:b L!·~o ~ ;~t :i!~,!:, ! 11 ~ o <::c-f~e~~~~=o~~ ... w !::::l~ E:i ~~=~~";,!!!:~:t:, :: 
.I ~a r1td C'rD'l1: rif'~t•'t n(f! ,.. .aM ~an~ (Ci9b• ... Jf ~ei-. 1 !(Jl1 '"H*- .,,._. Us.Mbl•r •l11ot1 p.r~vus.1 
TEUIJ!lll 1f'r' F'DP'" HU~tt. • ·D i'llflp lOt.iU p Qqf.i•li"Wl •ii.Ukh '1/.ll~<:tl y,. llllh• .-n ,rir~r 1s. 
eneour 1:• rt-d yUui U1ft JNUillR'TLll r•lurn t·a· ti'•• 11flli l1Dll! •ndl ii• 11 ! 11;.·t i;ort1-• i 'St .1r..dlor-d 
olHiJ•blit• lrf'IU JI h ~uU ~ lUlilOC' ~ lfd • .lot h 1fu1 f a I I !;Mo,,"' .,. i,., !II~ .. :; QPT ... ~.. NOL, $II,." 
PAO, 1111\! . llfi'T. lfl.i;e r .e1 1. •r• ni;i'f• ,llOl.ffl""~ IJ'll , Th' ll lrl;)l) r..-IJ'I" •4¥ .lo~!MJ UH l on~ ! olbt l s vii;! 

Q~ ti b,.I l.ibilL af IJ.'P t o. ll!";lltlt' cho11rH~"'"' in ~ IJ'n91h ~ 

• ·h• llklMtfDil t•n •·~ 11 ;""'1 •t"_.1' ,.lt,. ir.11-1•,,.!' •lld t h1n.q~ •e-ti"[I'• ,,.,s.tr~ o1 cll• r•t •iP" -1n.11> .,. 
ran91!!' ,, _ ae-.;.r;,.. "h Pt t :f' ci0n1rnu of ~"r' fP'Q• orat ' ac..nliO'I HI' .1"4-t"itr f 1~d o1 th•Ct­
iri r llJ 1Jt,. ~ n.1J1 t ti~tn ,"' ~r· ,i" s.riiclot..,r J lbrullJ DOii""•· ill "•molt t- tlil Hil< • .; ~ , ,.4 ,.,.1o11:(tr 
h ' ''" D-"l)'il' ,df'd ," HSist t " r'l"Dll"'"..,. , U'j 111 0 l' llJ\f'llo,]i wlifh Mll:ll ~"''"-

• lllltE-1 , ntrQm'as.s:raeu:A11111JMm rOI',. PA~Go•rs e1u1c • .a. eurc a .. 04,.._,, u~ .HiiHbl,. hl'iQ1o1o1G• 
S-Oo.J l"tf' ~ lll'O iJl.f•- 1inr1 1 hiei ••<h ~ At' codt e roch.itf'd hr.. iN!iiCE •111 _ 1.. t'!tt IJ CM " ·•r•ot'p 
tQ9f'th!':'r-~ '1'(11.J• h-1~ ln\1•n1 " CCf"!li ll- 'ID •"-J' c i l!h t-11 • 

REVEWS 
,.ERSOtrAL. ·C~TU nlEW1 ........ '' ! w-:.u • d t..::~•fl d MllCIE tu· . n,one wf!o wtri•ili to ..,.,,. ,ti, 

l:lir~n t ci h ii r-n 681J.9' •11H~l1!· h~n 1Q1.1•~.t or n 
1111r i~ t H l'ic..i .. •nir•bl 1 1• "9-l•li• p fl'C-q ff!li .. • 

PCl$Qtu1 i;;~fJM(i ·roa.&·r • 1 11 to n ,;,. onr.i419.if.' t.• • uir r 'I' r- r g, 4P."ni gn.1L ••L 111:1au11. i t ...... • 

Acn ffl' Rlll' i;i. r ;.gi r·,..ir.r ur~r 1 •d1i11P Po r •hr D•IGON•H t 1i'ltl'• o r 'llli•huu1 IU.(f.) .. H•fld!L•·• .nos. 
15"1·6, il:5Jl, l7:J.Z' , 11'2~. , l~_. l!:PO'i , .l' ~lH.fl i7:l'SO" 1n1J 111t;"611'4'. ...,...._,,. dr i vn. c~i. 
inc- l ulfe :: FIL_l , ·MO't'E:..,. COfl'r,. lilEIUf"I . PlllQG8.1•, [lfdllfM( l( l!l,IMG[,. 01,1•1

,. •nd ~OH l3iA.'fl! U\ 
r::il!S5£TTIE ..... , . . . .. ~ ....... ~ •••• , , • •lo R•r;c; 19.9'-'5 .. ~ .. .,J M.ttc ll! : &9,.9'S 

An 1•i;MIU PCI. a'ld 9r;n~ ~-~ 1i0< <tt: in -1 <• rtr1-dgr '• •tit o r li•~hou-t llU.tE~ .. , ,,.1·v r•·1 l ,lil 
.aoni tar'S .afl'ld 1L10(i:[C lot-lift ~ t:onu·ol s..,t•c.hH for " .IL PU l;nu, r.a Olebol.inc 1Pd ou 1h""'bt,;i-ttant­

al1a orav ~*d- JD[ "''.aMr- r1.,•fll1H tl"iOfli&' t. aut ·t e r·Dur pto)ot-cc ......... 6 .... , ., ~ 11.9 • .1.. 

• lllCl..IDES ~ a VU. W!9AJ.CCUS PHON! ORDl!l!IS ACQl!,.f,l!P 

WWDAUSH lllCAO' S't'$TEMS 
llflOM1bO ~. ~ ............. liOllFOUC., DIOUNO. - ... 
~ (OMO 40MOO DUllR .,..._ .. 1MRD 
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•Dragon 32, with all Leads & Manual 
*•1Dragon1 Magic" or choice of Books. 
*20 Games on 4 Genies Compendiums tapes 
*11 Year'sC1lub Membership. 

I would like to Join the Dragon U&ef9 1Club 

I and endose £5 tor 1 Vear (OVel'iffll £8,I 

1 *1 Yea:r's Sub. to' Dragonwings' - · 
The Dragon's own Cassette Magazine. 

TOTAL IRETAIL VALUE. £235. 
OllR IPRICE £109-95 Plus FRE1E plcp. 

N'AME 

'I ADDRESS 
I TOWiN 
I 

I 
OOUNTY 

FOSTOOOE 

I :::~LO UK'5 'TO ORDER 
THE ITEMS llS1ED BELOW: 

I d"EiM 

I 
I 

PLUS IP. I P. E 
TOTAL. ENCLOSED £ I 

1=1U .. 
DRAGON USERS CWB I c"l!::i.:",:, 

311 North Street, Wareham. Dorset, BH20 4AD. U. K Hour Answ9riftQI &Mvlce 
Telephone: 09295 61383. Telex: 41112 Otytri G. ----

COST 
I 
I 
I 
I 
I 

~-' ,...=-I 
~ 

I MCMO 
I 4COLOUR 

PRINTER/ 
PLOTTER 
This rema rkabfe prilnter 
is an rldeel complenient 
to, yaur Dragon. 
( f ,ree' Bforh1yth m' 
pr1ntout sent on 
request. Send Time 
and Date of Birth). 
OUR PRICE 

£149·95 
inc. Ceble& FREE pip. 

DRAGONWINGS 
NewMagazlne 
on Cassette. 6 Issues a year. 
£4.9Seach or£21 for1 year 
incl~dimg FREE p. & p. 

DRAGON 
DISKDRIVES 
Complete system., with 184k. 
DD Drive & 1Co111troller 
£275 
Plu$ 'CB Carriage. 

NEW 
SOFTWARE 
IN STOCK 
FROM M1CROOEAL: 
CUTHiBERT IN THE JUNG!,J~ 
KEYS OF THE WIZARO 
CUf HBERT GOES OIOOING 
INTERGALACTIC FORCE 
CRAZY ?AINTER 
A:ll at£8.00 
FROM J . MORRISON: 
MA.URICE MINOR 
CRUSADER 
8oth£7.95 
FROM SUUS SOFIWARE: 
BeSE!GEO 
TOWERING INFERNO 
GOLDEN APPLE 
WORDPOWER 
WOFIDMASTER· 
GET ITRIGHT 
BAILIFF . 
AHat£9.95 

O,V1ER 500 ITEMS IN OUR SOFTWARE & HARDWARE CATALOGUE WITH 10% MEMBERS' DISCOUNT OFF IMOST LINES. 
PROBABLY THE WIDEST RANGE IN THE WORLD. 
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Another string 
to th1e past cut 

ANOTHER STRING connect­
ing Dragon Data .to its past is 
being cut as the company 
celebrates its first year of inde­
pendent operation. 

Toy-maker Mettoy, a share­
holder in Dragon Data and the 
founder of Dragon computers, 
went into receivership at the 
end of October - nearly a 

· year after selling Dragon Data 
off to a consortium of inves­
tors. 

Brian Moore, Dragon Data's 
managing director. received 
the news with regret, but 
emphasised that his company 
would not be affected. 

"Dragon Data is a fully inde­
pend~nt company and the 
news of Mettoy's receivership 
can have no significant effect 
on the running o1 this com­
pany," he commented. 

"We anticipate. therefore, 

no change in th~ continuing 
growth of this company as a 
resu.lt of th·e news.,, 

IMettoy's receivers ar·e 
negotiating sales ·Of the firm's 
assets, including its 15.5 per 
cent shareholding in !Dragon 
Data. The other shareholders 
in Dragon Data have the first 
option on that holding. 

Pru-tech, the high-tech in­
vestment division of Pruden­
tial Insurance, has the largest 
holding, with 42 per cent. The 
Welsh Dev·elopment Agency 
is ne><t with 23 per cent. The 1 

·Other shareholdings are all I 
less than Mettoy's. I 

This consortium of investors 
was formed last November to i 
purchas·e Dragon Data from ' 
Mettoy, just three months after i 

the lauinch of the Dragon 32. 
Dragon Data had begun life 

the previous spring as a Met­
toy subsidiary . . 

Speech synthesis 
American-style 

SPE:CTIRUM PROJECTS of 

I 

New York thinks it's time you 
started talking with your Dra­
gon - pteferably lby buying 
the Voice Pak it has produced 
(pictured). 

This pho·neme-based voice 
system uses the Votra>< SC01 
chip synthesiser in a ca1rtridge 
pack. It costs $99.95, includ-

, ing postage and packing, and 
comes with user instructions 
- but riot with an American 
accent 

The Pak p1rovides automatic 
or user supplied inflections, 

' plus four pr.cg rammable 1levels 
of pitch ''with an un limited 
vocabulary". It also contains a 
tex1 to speech scanner trans­
lator and a word manager that 
will construct and edit user 
dictionaries. 

Bob !Rosen of Spectirum 

Projects adds: "With a single 1 

line of code. Voice Pak adds 
speech to any Basic program 
in minutes." 

The Pak is a version of a 
speech synthesiser that Spec· 
trum Projects has been selling 
for the Tandy Colour Compu­
ter. 

The company has now had 
a llong relationship with 6809-
based ·systems. and has con­
verted other software to run on 
the Dragon. 

For e><amplie, it is also offer­
ing the Stripper - a machine 
code ut1itity which strips your 
Basic programs o1 such things 
as REM statements and un­
necessary spaces. 

Spectrum Projects can be 
reached at 93-15 B6th Dirive, 
Woodhaven, NY 1 i 4121, USA. 

E.UROSOFT 
/CJq 

AU~ DgN"'° c, 0 
Autc Run is a utility pragr em. It •S ~secJ1 to Md eonvvrue-nc:e and profess1cnal1sm !Q y-o~r 
sottwiire. ~ 

Auto Flu~ w•ll M lp you create rcur ~11le screen with 1ne 9ra1Jh1cs M•10 . Th& g•aphtc's 
editor allow s ya1J to choose· B tlack·gro1.1t"id colOut air.et border :st~· le . Using IJ"le arrow 11.ers 
and se11era1 01t1.er co1rn-na.,ds you Candra· ... · pictures. ti ock le1ter:s andl also •ncllJlde· ie~:I . 

AtjfO Run will geoerate a mac ine language loaO'et program ~o pre«!>dtt your program 
on the ~ape . Then. 10 ~1art 1.1p )'Our pr09rarr1. ~ ' "'Il ly type CLOAD.M 10 laa.c;l 1n the Au•o 
Aun roader pr·ogran'I. w!\1eh will thell'l au!Cl'matically start 11se11 l.IP. <:11sp1ay your :itle 
screen. IQ;!lf;I yQUr program and then AUN .. ..... ...... ........... ... ..... ...... ..... .................. t9.~ 

A user-<1rientalad. eas'f 10 use pttrsonat 
database ma.nagement S)ls1em wi1h 
1hese oulstar.ding 1·eatures: 
"lileeps, fi les of pragrams. nam&S. a.ddres· 
ses. llil11'ldays. recipes.. class ar club 
ros1ers, i1111/11ling 
·v~uii!ble record and field lenogths 
"1Phtase sut>s1ltut1on edi1or 
•up to eighl usilr·dillil'la~ 'f<eld!S 
"ML ~rt (~to 11lr~ lields). search and 
dalele lu ·"1C'f•ons 

· 2 ·sear~ · modes. - rnnge "and item 
• LJSer-Qe11l'labfe ptir\ler l'orrrwit. IOr (1''Y ptirTfet 
"'Up ro 230 characters pe ecard 

For ti 9.9S you gel the database · enagemer 1 s~!)tem. m1 full doo.Jmen1at1on which 
111ch.JC1es a reterel'lloe 9u:icte and a pro91a1 ner s g~ •iJe . 

Inspector CLUEseau 
Sheflock Helmes Aga1ne Cn~til! fans - 11"5 11na1ty nete - a 
murdM llfl"lery 9ame. Mr Goocll>o<lv Ms beeri ll!llli<l 1n t>is 
mansion and y'Ou ni1.1sl .solvii lhe mystery. WHO c:ornrnit1ed !he 
murder. WHERE did il QQC!.Jr ano HOW was '1 done'? Q1.1estoon 
:!jU5pe<;.1s. find lhe sec:re1 passage. and break tile cOda to get 
etues. l-li·RG-S graphics enhances this excellem Q!Bme·. ihe 
computer records the Clues ~u ·obl:a1n on a clue lnven1ory 
:5"Q"eet"I and atso ptrOYides suspeci descr1plions .at ·Ille touch of a 
linger. A f\in game tha1 witJ s!harpen your dedoo1ve skills. 
Every game i& differen1L ... ...... ............... .. ........ .......... , .. , .. , C1 .9! 

PATTI-PAK 
Two 'nrerm1ssi0f\ .Screer>S (F11.ew()lk;S a.nd chase) 
'extra man every 0 .000 paints 
"161< mJilchine len9uage 
"irwis!ble m11ze every 1ounh screen 
' ditlicul!y level auto-increases as you progress 
•j11~!4 hice 1t'le arc!!!le ane mQre!. •.............• .. .... t7 JIS 

A sens.ahonat arid Dduc:at1anal ~er5r0n c-1 a llOJJuli'ir party game. 
For 1 10 iO player:!J. Loa(! as ory 1ntu 1~ ccmpulei Tl:1e p1a1·er-s are as.lied t·a supply a 

noun. 11erb. pan ot t JOd'.1'. celel:mty. et.c. whic h 111e· p1ograrn u~es to complete n1e stor~ . 
Theo s1ory . .,,.ri1e11 1sid1splar.ed when all words are enle ed . will be h•lanoos, For Cll.115. 
y<>u 9u1 a use, ·guide and ~ tape cor1tair1 119 !he S1l1y Syntak .ga, ~e a ~d 2 stones. Vou 
c;an create '!'Otlf ll'""' s10<1e:s or order s1ory ~iipe:; f!Otn tilt: sct11Gt!cn beloN. 
Sillv SynlH sloriH - Tan 111orle1 pet 1~. 
SS·-00 - Fairy Tares SS-004 - Curren• €vef't~ 
SS-002 - Sing Arong SS·006 - Mveriture Sc1-F1 
SS-0(}3 - X·Rilited . SS•007 - P01~1Jm 
Each story tape 1s £"7.95. 

DRAGON DISK. DOCTOR 
lm1191ne 1f"le S'l11.1atio thm All disk users l!'llentuai l11 get them5'el..,es into·. !'lamely tailing 
lo tl~k.· up· 1he Cf •S~ tl'>at JUSt eras.tied Oon t pan" , nii. e two asptt1ns, couril =c 10 then 
c:all for -OISK DOCTOR. 
DISK DOC1'0t:l "$ teatl.lre.s include 
·e•am1ne disk 
- 1ex1 sCrl!en display of sectar 
- Hi-re-s Atlc•• and he•ade.<::1rna1 d>Wlay 
- printer Asc:1i ana ;9~ad ec:1mal 

"CCJ'l)yd1sil 
- copy comple1e 01sk:s. 1ndiv1dual rraclols aN.:t sectors 

'recover file remo•1e protection 
"hs! print. directory 
' tape ercn1~e 
'detailed iuioriaJ and ca ng c~ disk:> 

DISK DQC TQA 1$ one soflware pr-Od"ucl lt•illl r>O Dragan Disl< user I w.pm 10 be 
WilhQUI.. . .. . . . . ., , . , ... ....... .... . .. ............. ...... . .. .... .. .. .......... . , . . . . . . 1:111.95 

EURQS,QFT LTD 
1 Punch Lane, Limeslade, Swansea 

West Glamorgan! UK 

Mosl p:rograms available on lape or dis·!(. (Send SAE for full list.) 
• Dealer inquiries invited • 
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The ultimate adventu·re 
for the Dragon 32 

An epic three part journey, taking up over 90K of memory. Packed with, 
features, this is the ideal family entertainment. Solve the mystery of the diary 
before time runs out! You start in the serene Eng lish countryside, then travel 
through the bustling London streets, to further adventures in . France, 
Germany, Italy and Turkey with a thril ling climax in Israel. The most compre­
hensive adventure yet for the Dragon . W ith hi-res graphics and text. 

ONLY £7 .95 from all good software re,tailers or send cheque/PO to us at: 
SHARDS SOFTWARE 

189 Eton Road, llford, Essex IG1 2UR 
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Each month we write about one part1c.,.1ar club - if you thin1k yours should b~ 
featured here write to Clubs Page, Dragon User, 12-13 Little Newport Street, 

London WC2H 3LD 

The Dragon 
family grow.s 

1. FIRST UP in our list of " recent dis­
coveries" is a club that has been around 
almost as long as the Dragon itself. The 
Droitw1ich Computer Club has been going 
since September 1982 and has escaped 
our notice until now probably only because 
It is a general compute-r club rather than 
just one for Dragon users. But it does have 
Dragon owners among its members and 
would ce,rtainly welcome more. 

Members meet in the Walnut Room of 
the Norbury House on the first and third 
Wednesdays of ,each month. The entry fee 
lhe club charges to cover the rent of the 
mom is : children 30p, adults £1. 

for information on the club readers 
should contact AR Middleton at 14 Prims· 
l'and Drive, Cherry Hitl Estate, Droitwich,. 
Worcester WR9 7QR or ring on Droitwiich 
775 570 after 6 pm. 

D D 0 
2. SCOTLAND ALREADY has one club 
for Dragon users, the Scottish Dragon 
Club in Edinburgh. But. as Stewart Hutch­
eon of Glasgow points out. its position in 
the Scottish capital makes it a little awk­
ward for him and his fellow Glaswegians. 
Stewart woul'd li1ke to hear from anyone 
else interested in forming a club in Glas­
gow. He can be contacted at 12A Firbank 
Terrace, 1Barrhead, Glasgow G78 2PX or 
on Glasgow 880 5610. 

0 0 0 
3_ ANOTHER DRAGON owner hoping to 
start. a users' group in his area is Paul 
Kennedy of Warre. Paul would1 like to hear 
from anybody else interested. His address 
is 61 Broadmeads, Amwell End, Ware, 
He,rts. Phone Ware 68264. 

0 D Cl 
4. LIKEWISE J R Griffin of Slough. He's 

cote Moor, Beeston, N'ottingham. His 
phone number is Nottingham 288 541. 

D D 0 



rice ta smar 
00 a mes 

John Scriven weighs up the pros and cons of yet another month's offering of software 
T1HIS MONTH'S SELECTION 1is quite a 
mixed bunch. Microdea11 continues its 
attempt to rule the world - or, at least, the 
part inhabited by Dragons - and has five 
new titles. Dragon Data has released a 
wide variety of games and educational 
softwa1re, and there are some new names 
hidden among the old favourites. 

In Shark Treasure (Dragon Data),, the 
object is to send divers from a small boat 
to collect gold bars from the se·a-bed. Each 

; diver is controlled by the cursor keys and 
the response is fast. The problem lies in 
avoiding the sharks that swim across the 
screen in both directions. These are not 
chunky block graphic cr:eatur.es, but sleek. 
blue monsters that snap at anything clo~e 
to their heads. The display. is of a very high 
st~ndard and the game good fun to play, 
though not really for the squeamish. 

I was rather surprised to see t:he price 
quoted for this piece of software as being 
£12:95. I can see the reasoning behind·the 
high price of some utility packages as they 
can be used to extend the facilities of the 
computer, but most games have only a 
limitedl interest lifetime. Programs for the 
Dragon tend to be more expensive than 
those for the Spectrum. but a pri·ce of 
almost £13 is going to discourage many 
people from buying this tape. no matter 
how· good the content. 

Dooole Bug is another expensive Dra7 
gon Data program. but at least the fact th1at 

· it is on ca1rtridge Is some small justification 
for a £20 price tag - but even this is 
questionable. 

A cartridge usually consists of a cheap 
box, a small c1ircuit board, and either one 

' or two EPROMS. The manufacturing cost 
cannot possibly be more than £4-£5, and 
yet the selling price is consistenUy £10-£15 

, more than the equivalent tape. Most peo­
ple I kno~ with a collection of games tapes 
have 110 more than one or two cartridges 
simply because 1 cartrridge ""' 3 cassettes 
1in price terms. If Commodore can reduce 
its cartridge prices, so can other manufac­
turers. Lower prices would undoubtedly 
increase sales. 

Value for money? 
What novelty and originality do you get 

for your hard-earried £20? In the words of 
, Paul Daniels, ·'not a lot"' - certainly not 
£20 worth. As you s~itch on, the display 
!ooks suspiciously like Pacman, and that is 
what this game turns out to be. Although 
the walls have several swing doors. and 
there· is variety in the articles littering your 
path, if is still a maze·purs.uit game like 

· Cave Hunter and Ghost Attack. Someone 
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at Dragon Data must really suffer from Spotty Dog has returned. 
Pacmania. If you don·t y"(!t have a version These are just a few of the things you 
of this. old favourite, Doodle Bug can be have to contend with in Crazy Painter from , 
recommended as having many extra fea- Microdeal. There are eight levels of diffi· 
tures, but it still doesn·t justify the high culty, and a high degree of frustration. The 
price. unpleasant creatures that try to ruin your 

Better value is achieved with Storm brushwork increase in number as the 
Arrows, which Dragon Data has sensibly difficulty goes up, and your pots of fresh 
priced at £7.95. The displa,y consists of a. paint rapidly disappear from the base of 
grid inhabited by hostile arrows, The object the screen. Occasionally, the display 
is to destroy all eight arrows before they changes to paint slowly dripping from the 
destroy you by firing your " lazer" at them. top, and the object then is to prevent it 
As laser is in fact an acronym for 1Light reaching the bottom. Bonus points are 
Amplification by Stimulated 1Emission of awarded according to how long you delay 
Radiation, then "lazer" must have some- your fate. This is an original idea and 
thing to do with laza.r - " one afflicted with makes a pleasant change from the usual 
----------......,..,,,,........,..---....,,.1 space games. To ad'd to your irritation, 
·,·. un·a_. ·e',_.· .... ,-·.·.:r·.:·e '. v:.· .. ,,·. w_· __ ; .. _ I there is even a rendition of " Whistle While 

~ You Work" in the background! 
Dragon Data . .. Ooadle ••1 • £19.95 Cuthbert's welcome return 
Kei,flg fQd·Est "'"" An1owl · £7.95 Last montl"I I looked at Cuthbert Goes 

· Matoam · -· Sbt~Tfli•11• £12·95 Walkabout, with our unfortunate hero . PlntTalbot . CisiuMwenture 27.95 
SA13 2PE ·· · · , U.aol Mut £7.95 attempting to ligh.t up the Lunar Landing 
WeSt Glamor\lan N•lhllet Puder £10·.95 Pad. Microdeal must be hoping that Cuth· 

· · · · N11nber Glllper ~10.95 bert will become the Dragon equivalent of 
Hlda aM' Seat £10.95 Horace, whose exploits on the Spectrum 
Thn1e~pt · £7.95 are always entertaining. This month, Cuth­

Mictodeal 1)1•1'ttr · · £25.00 
.41 Truro Road · · Crilzy Painter £8.00 
St Austell Cdllliert In tlll .111•11• £8.00 

· , C0,rnw$ll .. .Cul~Mirt gilt. Dlgflng £8. 00 
lnte,Pl1Clic Ftrce £8.00 
KtVI of tllt Wizard £8.00 

01.1noeon sonware Malh~ Trn £5.95 
Miiton House · 
St John Street · 
Ashboqrne · 
DerbY,Shi.re · 

\lll'Qin Games · , I Ching 
PortObellc> Road 

£6.95 

ton®n Wt 1: . · 

a loathsome and pestilential disease"', as 
my dictionary puts it{!) The game itself is 
fast .. n~ exciting1 and the graphics. 
although not outstanding, are perfectly 
adequ~.te for this type of game. 

From the hi·tech world of arcade pur­
suits 10 more homely surmundings. Im· 
agine tlhe scene - you have decided to 
paint the floor and ifs taken you hours to 
get it just to your satisfaction. You stand 
back and admire your work when the 
neighbours' mongrel, looking rather like 
Sp<)tty Dog from the Woodentops, comes 
bouncing in, leaving a tr.ail of footprints. 
You rush to repair the damage only to 
discover that you've run ·out of paint. 
Returning to the scene with dripping brush, 
you discover a moth has crawled along the 
top, a worm has entered from lhe side and 

bert returns. on two cassettes, digg1ng 
graves for his enemies and seeking trea­
sure in the jungle. 

Cut.hben Goes Digging is just like Bonka 
frorn J, J, Morrison Micros. You control a 
small figure who scurries from level! to level 
round the screen digg1ing ho:les in front of 
the evil Moronians. On luring them into a 
hole. he has to fill it in quickly before ~hey 
leap out and electrocute him. The game 
increases in difficiu'lty as you progress and · 
there is the added complication of running 
out of oxygen as you race around. You can 
choose between joystick or keyboard con· 
trol and the game becomes fast and 
furious at the higher levels. 

Although I preferred "Digging" to 
" Walkabo1uf', my favourite Is Cuthbert in 
the Jungle. Using the joystick. you control 
Cuthberrs. tiny figure as he runs to the left 
and rright and jumps over logs. When he 
reaches the side of the display, a fresh 
screen appears with new hazards that 
must be defeated. These include pits, 
quicksands and allrigators. Occasionally. 
Cuthbert has to emulate Tarzan and swing 
on hanging vines. Farther into the game, 
he encounters various treasures that hav·e 
to be· brought biack befor·e his time runs 
out. I enjoyed this game a lot. as it is 
necessary to build up skills in the early 
stages befor:e you are competent enough 
to deal with the la,er hazards. Each time 
you play,, you improve and get closer to• 

http:adequ~.te


, -~ ": ;. ~· : ~ · , · ·· ... :. : '. ·· . 27th century sa1Clmander ·, 
.: ···>:.: <. ~·.: ~- .... : - p~nls_ -

~A ' ' 

Awesome aigmal awesome screenplay and 
uamas oy.JetfMin!er. STARRING 

Hank Hunk as the Gl:id Pilot Truly Scrumpflous as the Blonde 
and Ivor N~otlon as fhe Mad Professor 

with supporling cast - Mungo Martin - Nibs Norman - Nimrod Cain - Damien Danvers 
featuring X, Y Zappers, Mutating Pod, and a c·ast o~ thousands (mostly droids) 
· and iin1roducing Gloria Goofbuns as the Lady Astade 

Gridrunner£7.95. Please add 50p p&p to all orders&ogonVEWSJoooo/y. Send A5 SAE for full catalogue. 
Direction: This, coo olherremorkable productions., ere available 01 
selected bronches of Boots, and olher computer dealers nationwide. •Spectrum ver:sion5 

or direcl from: marl<eted .by Qulclallwl. 

Salamander Soflwar·e, 17 Norfolk Road, Brighton BN1 3AA 
COMING SOON from lhe same awesome team: 

LASERZONE * 
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~ the tr,easure (or like me, eaten by the 
alligators). The graphics ar·e superb and 
the response is very fast - certainly my 
favourite game of the month. 

· Towards the end of Star Wars, there is a 
chase sequence for several minutes down 
the interminable canyons of the Death 
Star. This has inspired several games 
programmers, including the author of Inter­
galactic Force (Microdeal). The walls and 
floor rush by as you attempt to drop bombs. 
on to enemy space ships beneath you. 
Fighters spoil your aim by showering you 
with highly accurate laser bombs. With 
special permission from Isaac Newton, 
you are allowed to s.uspend gravity for a 
while as you drop bombs upwards but this 
is not an easy task. The.re ar.e two speed 
options, three skill optioris, and control is 
by means of joysticks. If you like arcade 
games, then you should find this fast and 
cll'lallenging, as well as keeping your· trig-
ger finger warm on winter evenings. -

The adventure trail 
I hav,e not seen any new adventure 

programs for some· time (I think the editor 
is afraid he might have to, send a search 
party out a'fter me, one month,), but this 
month Microdeal has released Keys of 
the Wizard. Although this is a text-only 
adventure, it is played in real time, so you 
have to be quick to enter your instructions. 
The display contains detailed room de­
scriptions and ex1it routes while the to.p line 
gives you constant status reports on your 
own condition and that of the eight crea­
tures that inhabit the game. 

The object is to explore many l1ocations,· 
fighting dangerous creatures and collect· 
Ing treasures. At the beginning, you can 
select the skill level from one to three, and 
the instruction sheet gives a large list of 
recogn.lsed commands. It the game con­
tinues for a long time, you can enter 
QUIET to freeze the action, while you do 
the washing-up or go for a walk. !'f you 
wish, you can save 1he game status on 
cassette at that point, or you can type 
UNCLE (?!} to end the ,game. As witlh all· 
programs of this nature, it is essential to 
draw a map as you proceed. This fs a 
well-constructed adventure, and is of a 
higher standard than the Williamsburg and 
Jerusalem adventures that Microdeal .re­
leased eal11ier this year. 

Any more details will give too much 

.ll • .:t • • • • • .c: • • • • -> • • • v• • •••• • • ( · A • • .y .. • • ~ 
z -~- • • • • • ~ 
a .... 
~ • • • • • • • • • • .. • • 
Storm Arrows: fast and exciting 
away, but if you like unicorns. ores and 
jesters, and are skilful with scimitars and 
,mattoc~s. you will enjoy this ga.me. 

If you wish to lure very young minds into 
the dark world of adventures, then you 
may wish to consider Circus Adventure 
from Dragon Data. Rather than being 
thrown in at the deep end, this is more of a 
gentl.e paddle in the black arts. The game 
is set in a typical circus, arid the obj:ect is to 
find the popcorn stand In the minimum 
number of moves. There are rather basic 
block graphics t,o show the trapeze, the 
tigers cage, etc., and each location has 
only two exits. The game is aimed at 
primary children, but only those up to nine 
or so would play it a lot. It you press 
BREAK (not disabled) and list the prog· 
ram, you may wonder how Dragon Data 
can justify the £7.95 price -only Sp more, 
and you could have Keys of the Wizard. 

Graphics dlsappointl~g 
A similar criticism can be levelled at 

School Maze - if the format has to be· kept 
simple as it is aimed at children, then the 
program should otter better graphics and 
sound so that you feel you are getting 
something more substantial for your 
money. The object of the program is to find 
a missing ,computer tape h1idden in a 
.school. A map, is shown at the start and at 
various times during play, There are only 
two exits from each location, and most 
rooms are illustrated by ·some block 
graphics. In the kitchen you can choose 
what you wi,sh to eat, play tunes in the 
music room or draw pictures in the a.rt 
room. 1 

If children of six or· seven can oope with 
Circus Adventure, then those of nine orrten 
should have little difficulty in playing 
Schoo·I Maze. Altho11Jgh these two prog­
rams are easy introductions to keyboard 

.fntergaJactic Force! a good game tor arcade aodicts 
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use jn genera.I and adventure games ir1 
particular., it would be more realistic prtcing 
to put both programs on one cassette. 

From progra~s that are designed for 
children to use, it is only a small step to 
educational programs. There are several 
of these this month, and they fall naturally 
into two groups. The first of these is that of 
formal computer ~ssisted learning. Tele· 
tutor from Microdeal is a very workman· 
like set of programs, firmly packaged in a 
stiff A4 folder. When you pick it up, you can 
tell they mean business r1ight from the 
start. It shoul'd, however, be admitted that 
there are only tern sheets of brown paper 
inside the fotder, and two cassettes in a 
frap in the cover. One gets the impression 
that this is a slight case of over-packaging, 
perhaps to justify the high price. · 

Do-it-yourself education 
The first two programs, Spelling Test ' 

and Word Drill, contain sample fi les on 
cassette to demonstrate how they woll'k, 
although in practice you would want to 
enter your own words. The documentation 
explains clearly how to do this. The casset­
te plays a word through the TV speaker 
and this has to be entered carefully at the 
k.eyboard. After the test, the words are 
shown on the screen and can be copied on 
to a printer. 

Word Drill is a multi-choice vocabulary 
quiz. Again, the demonstratiion file shows 
you how to use the program. The screen 
format is word. followecf by eight selected 
definitions, from which the correct re­
sponse may be entered before the preset 
time limit has ·expired. The 1program is 
menu-driven and easy to· use. 

Maths Drill covers the four rules (addi­
tion, subtraction, multiplication and divi­
sion), and it has several features - up, to· 
six children can use it at once, there are 
ten levels of diffioullty that adjust automati· 
cally to the responses, there is a imer 
function and "smiley faces" are used s 
reward. 

Estimate 1olilows a .similar course to 
Maths Drill, except that it is des·igned to 
practise mental arithmetic. The complete 
package originates from Tom Mix in the 
States (a far cry from Donkey Kong!) and 
has rather obvious American educational 
tinges. ~ the smll'ey face, for example, 
although there is nothing there that would 
be upsetting for an English educa- ._ 



ARE YOU 
READY TO 
TAKE THE 

EDIT+ £34.50 
, EDIT+ is a Full Screen Edilor and 

Programmer's Tool Kit. It's an 
,eleoellenl aid for wrilir1g programs 
In BASIC and is easy to use lor tile 
novice as weil as the ex:periented 
programmer. e:o1T+ includes all 
the faci lities of Hl· RES. Up to 23 
lines of your program are di5,. 

played ·on the screen ar1d can be 
changed by overtyping. inse-rting. 
or deleting characters. Funclions 
include : Find Striing, Ch<mge 
Siring, Copy Teicl, Golo Spec~fied 
Lioo, &:roll Up Down. Append 
f rom Tape and Enter Basic 
Command. !No Dragon Is com­
plete without an E Off+. 

Hl·RES £25.30 
Plug the Hl·RES cartridge Int.a 
your DRAGON and you will 
imrned1iately see the improvement. 
T1he scteen displays 24 rows of 51 
characters with proper lower ,case 
arlid BASIC WO'rks as normal blll 
with extra features: Seleclable 

charac1er sets (English , French, 
German, Danish, Swedi.sh, Italian, 
Spanish). SPRITE Graphics, 
Redeflnable Characters. Improved 
keyboard Mtion with autorepeat 
allows faster ty:ping. Graphics and 
text can be mi.xed on the screen. 
Suitable for educational and 
business use. NEXT 

STEP? 
DAS!M/DEMON £'30.45 
u has au the features of both 
DASM and DEMON in one 
package. DEMON is the 
natiural-partner to DASM, 
complementing1 each other 
perfec11y. Wri1te, test and use 

your programmes without. the 
bother of relloading. It is exten­
sively ·featured in the new book 
by 1 ~an Sinclair on Dragon 
Machine Code. It is the ideal 
combination for th,e machine 
codle user. 

IDASM £18.95 
IDASM is a versatile assembler~ 
designed especially for ease of 
use on the DRAGON and alllows 
you to assemble machine code 
while still retaining the full use 
of BASIC. Supports all 6809 

instrucUons and1 modes. Allows 
any llength for labells {the first 
5 and the last characters are - - -

used). Full support for output to 
pninter. Recommended for the 
be·ginner. 

1DEMON £18.95 
A powe1rful machine code monit,or 
which allows you to delve into the 
intemals'of your DRAGON as 

POKE}. Includes: Examine/Change 
memory, Examine/Chang:e regis­
ters, Print Screen, Set Breakpoints, 
Test Memory. 

well as he,lping you to debug your 
machine code programs (and 
BASIC programs using PEEK and 

An essential tool for all machine 
codeµsers. 

,Books and Extras DUST OOVEf! inc P&P £2.99 
lntrqd1,1cin9 Dragon Machine Code by Ian Sim:lair 
Advanced Sound and Graohics 
The Working Dragon 32 
Prog~amming the 6809 Zaks 

1 
6809 Assembly Language Progi. 

Leventhal 

£7.95 
£5.Q5 
£S.95 

£ 12.50 
C12.50 

p,ostage on books: 50p per book exc~pt Zaksi t.even1tial £ 1 
imaximum £ 1.50 

PRINTER LEAD me P&P 1::14.96 
MONITORtSOUNO LIEAO inc P&P £3.99 
Super inexpensive. 14 inctl Colour Monitor witn, 
integral sound ideal for DRAGON and most olher 
appllcalions only £225-00 
DRAGON DISC DRIVE complete irnc P&P £.269.00 

Please add 50p P&P per order an all cartridges and cassertes 

COMPUSENSE LTD 
Computer Systems Consulta1nts ~ 

P.O. Box 169', .286 D Green Lanes, London N13 SXA 
Telephone: 01-882 ,5935 Telex: 8813271 GECOMS G 

24·hour answering servuce 01-662 0681 • 

Write or telephone for fast mail or~er service or contact our ll!ocal dealeir. .rJz -· 
Dasm/Demon and EDIT+ are available from selected branches of Boots. 
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BASIC 
IMPROVEMENT 
PROGRAMS 

from 
SPECTRUM! PROJEC'TS 

BASIC AID- an indispensable he~p if you 
write or modif y BASIC programs. Speed program entry 
through the us.e of s~nigle and control k.ey Inputs of 43 
common BASIC commands plus Automatic Une Numbering, 
Merg,e and Move commands relocate, insert and renumber 
blocks of co·de in any pa.rt of the program and r esolve 
au branching referen:ces in the changed sequences. 
Redefine any ·Or all keyboard commands and save your 
most fr·equently used command def1iniUons for lat er use. 
BASIC AID is the programmir:ig tooli that saves valuable 
Hme and effort at only $49.95 US 

• ii! * • * 

THE STRIPPER - a machine 
language utility designed to cut the size of BAS1C 
programs for run time efficiency. All remarks in a 
program are removed and any branch references to the 
lines are changed. lnd,viduat commands are packed Into 
multiple statement llnes where poaslb'le for dramatic 
savings. o·f memory, and alll unnecessary spaces are 
deleted from the code. THE STR:IPPER can squeeze more 
performance, data and program from your machfne for 
on,ey $19.95 us 

• • • • • 
SPECTRUM SPECl1AL -
order both programs, and save $1 o~oo US 
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ALL PRICES INCLUDE 
POST IPACKINIG AND INSURANCE 

··········*····················· * * ! YES! Please send : ! 
* * * * : ( ) BAS•C AID ..•• $49.95 US : 
: · ( ) THE STRllPPER _,,$19.95 US : 
: ( ) SPECIAL S1ET ... $60.00 US : 

* * * • * I enclose a Postat Order * 
* ~ * in US funds for $ ..... ·-····-· ~ 
* * * • 
: Name__ --......... : 

: Addri8119: ~ ........ .-.-... •••....•. 41 ··--·-·· ·········· : 

* * * ................................ IWll .......... . ff ... iiiii-•IJ!!!·•-·····-·-···· * 
: , Post Code II!!·--· ................................................ : 
* ••••••••••• * 
* * : SPBCTRUM : • * # PRO.IBCTS : 
: 93-1 s a.eth DRIV1

• : 

! WOODHAnN, NY i 
: 11421 USA : 
········*······················· 



[>RffiRCE / 
• I 

' I 

,.,__, _______________________ _________ ··--

successfully answering maths problems in 
the four rules, square numbers or areas. 
Various haz.ards, such as Kli1ng:on attacks 
and Black Holes impede yourr ,progress 
and it takes several missions to complete 
your rise through the ranks. Although 
lacking rln 'the excitement of the usual 
Startrek games, it might encourage chil· 
dren who don't find maths an interesting 
subject. I feel that if this was used with 
children. the difficulty level' would have to 
be set rather low. I was asked tot the 
square of 217, and that was only on level 
25 ou1 of the possible 50! 

Education l'eader 
The most professional and carefully 

produced educatto·nal software ·this month 
comes from Dragon Data; allthough the 
programs were wri~en by Applied Systems 
Knowledge Ltd. who, sell their own soft­
ware for other machines such as the BBC 
micro. 

Maths Trek: could encourage children who don't find maths an interesting subject 

Number Puzzler allows you to choose 
between five different games - addition, , 
subtraction , adds and subs, magic 
squares and self-test. The first three 1 

games use the same forma.t - four sets of 
·noughts and crosses boards that contain 
numbers between 1 and 99. Using num­
bers that appear at random at the bottom 
of the screen, the object is to till the boards 
in, in the same manner as bingo. You can 
play against the Dragon or against a 
human partner, and the first line of three 
numbers fHled in produces the winner. 

.. tionalist. It is, however, not exciting in Maths Trek from Dungeon Software 
1presentation. arnd a little res1rictin9 in the attempts to bridge the gap between a drill 
way in which you can enter answera - in program and a game. Based loose'ly on 
long multiplication, f'or example. Children that wel l-known crew who boldly go, etc., 
would not be over-impressed witli it, and 1it the object is to rise from a lieutenant to a 
makes no attempt to expl1ain why incorrect general (I don't know what Captain Kirk 
responses are not right. If a child already would have to say about that!). The screen 
had the variot1s con:cepts, then these swo,ps between a view of the bridge of the 
programs would provid'e a way ·of reinforc· Enterprise, complete with dials and star· 
ing them, but the responses would tend to screen, and a status display board show· 
be conditioned rather than made with any ing warp speed and distances ,to the rnext In Magic Squares, the ,computer pro­

duces numbers for you to insert in a • understanding of the processes involved. star-base. The Enterprise is moved by 

SUPER-DOODLE from gough 10ftwate 
WRITIEN IN 

aASIC AND MACHtrNE~LANGUAGE 

4 

THIS DIA&RAfl SffOMS: 

A, 6DU6H'S THECIREll 
B. ARCff l"El>ES1 PRINCJPLE 
t. PYTIM&DRAS' TIIEORE·" 

ENTER CHOICE? 

THIS IS JUST ONE OF ITS MAN1Y USES. 
llf you select A or B, you will' hear a rud~ noise. 

Select C and you can display ''CORRECT'' or 
''SMARTY-PANTS" or anything 1else you choose. 

DEALER ENQUIRIES WELCOME 

A Graphics Facility using all the graphics features of your Dragon 
32 with many moire useful extras. Specially designed for you 10 
compile your own presentations, adverts for display in shop 
w1lndows or stores. education (multiple·choice questions), chil· 
dren's comic strip$- Use for general oompute~·aided design, arti1slic 
fun and many other uses. Offers cassette motor and' audio oontr·ol 
so music or voice recordings may accompany displays. * Automatically present complete shows from cassette. 
* Re-draws displays exactly as you first drew them onriy at super 

speed - entertaining to watch. * Can hold from a few up to 30 sub-pictures (called frames) in 
memory at any one time. * Loop round frames in memory for displaying a series of adverts. 
Timed pauses can be specified. * Text on graphics. - easitiy typed direct on to your graphics 
display (available in all graphics modes). Upper ,or flower case, 
horizonta11 or vertical, scaling facility. * Routine table - e<eate up to 30 shapes in a routine table and 
re-draw at any location with ease, with optional .scaJlng. * Screen dump so frames can be used in o~her prog1rams. 

We would need a manual to describe all of i1ts many features -
Oh yes- supplied oomplete with TUTORIAL ANO REF'cRENCE 
MANUAL. . 

r-~-~~----~------- -
I Please send me ........... ... .... copies. oi SUPERADOODLE at £12.95 
I (fnc VAT and p&p} 

I I enclose a cheque/PO for ... . •. made payable 10: 

I Gough Software. 38 Cobia, OosthiU', Tamworth. Staffs 

I Name ......................................... ...................... ... ... ........................... . 

I 
I 

Address ............. ...... , ..... ................................. , ... .......... .................... . 
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-4 frame on the screen to form a square 
that is as magic as possible - in other 
words, one that adds up to the same 
answer in each row and column, as well as 
diagonally. 

All A.S.K. programs use a symbol of a 
hand and finger to denote pushing the 
space bar, and they are all very well 
ermr-trapped - only those keys actually 
needed for a response can be entered. At 
any time, during the course of the prog­
ram. you can re.Urn to the start by press·ing 
shift and an arrow key. 

Hide and Seek is designed to encourage 
and develop short-term memory and other 
skills important in learning to read. There 
are several versions of the program avail· 
able, but all cons1ist of nine boxes contain­
ing pictures of objects and their associated 
names along the bottom of the screen. 
You either have to press the ENTER key 
when a cursor is over the correct box or 
enter the name of the picture spelt accur­
ately. The pictures are fairly unambiguous 
and the program clearly achieves most of 
its stated aims in helping children acquire 
.early reading skills. 

M1alhs arcade-style 
Number Gulper is the closest you could 

get to an arcade maths game. At the start 
you decide on whether you are going to 
use the keyboard or joysticks and then 
enter the target number. The display 
changes to a board with a yellow track 
around which you steer your small gulper. 
As it passes over various numbers, you 
can add them to your score as you attempt 
to reach the .target number. The numbers 
are prefi>ced by +, - , x or ..;- , so you could 
reach 100 by entering +2. +3, X4, +6, 
- 1. x4. At the end, you are raised to a 
higher level or demoted, depending on 
how many gulpers you have left. There is 
also the option for a self test. Children 
seem to enjoy this program gr·eatly, and as 
there is a time limit. it encourages fast 
mental activity. . 

These three cassettes all cost £10.~5. 
which I feel is rather excessive, but there is 
no doubt that they are above average and 
you may feel they would be worth having in 

1 an educational ..collection. 

Oriental flavour 
Virgin Records expanded through the 

70s from a few retail outlets to producing 
iits own records and now has fingers in 
several pies throughout the leisure indus· 
try. Recently it moved into computer soft· 
ware with a range of titles for different 
machines. The tlrst Dragon tape I have 
come across is I Ching. This is a rather 
esoteric choice for one of their early 
releases, and may not be particularly 
accessible to many Dragon owners. 

According to early Chinese philo~ 
sophers, all things that happen in the 
universe affect all' other things - a similar 
theme was present throughout the tracks 
on the last Police LP. This interdepend· 
enoe is like seeing the cosmos as a large 
machine. where all the parts affect the 
whole and each other.. It is like having a 
brake shoe slightly out of adjustment 1in a 
car. This can cause the brakes to pull. 
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I Ching: if you re on electronic hippy, this could be an ideal buy 

putting a strain on the steering, the other 
brakes, the engine and ultimately, the 
driver. The patterns and changes in the 
universe can be seen in all things, from the 
fall of coins to the selection of bundles of 
plant stalks. Taoist philosophy would not 
attempt to change the future, merely to 
"go with the flow" given the state of play at 
aniy particular time. These ideas were ve.ry 
popular with hippies in the !late 60s. 

The original method was to think of a 
probrem. such as "how can I do this review 
and go to the pub" and to cast three coins 
or select a bunch of yarrow twigs from a 
pile. This was repeated six times to build 
up, a hexagram of solid or broken lines .. 
You will realise that there are 2 to the 
power of 6, or 64 different combinations 
that can result. The Chinese saw these as 
symbols of real things, such as thunder 
over water, or fire over a l'ake. King Wen 
wrote down commentaries on each com-

. bination. The I Ching is a book that 
· contains these interpretations and it is 
supposed to· offer an intui1ive approach to 
solving the initial question. , 

The Virgin program gives detailed in­
structions on the screen, then tells you to 
think of a question while you press the 
space bar. A road leading into an enor­
mous arch appears. and the hexagram is 
built up a line at a time. As the final line 
appears, the screen shows a description of 
the hexagram and a brief commentary. 

The program is well-written and the 
displays are clear. I feel, however, that the 
sort of person who would cast the I Ching 
would be happier to use coins or slicks in a 
darkened room, heavy with incense. A 
copy of the book in translation will cost you 
the same as the program and give you 
hours of interesting reading and insight 
into Taoism and its links with some 
schools of modern psychology. Just as 11 

have never seen the point of computerised 
phone books -just as quick to look it up in 
the paper version - this program seems 
to be more of a clever exercise than a 
useful tool. However, if you are an electro­
nic hippy, it might be just what you're after. 

To finish off this month, ik yw lk to hear 

ab a new pc of software from Dragon Ollte 
tt mt mk it faster when yv to tp Ws. 
Timscript is designed to recognise two 
letter combinations that are· not in 0.0. 
selves words. and convert them on lhe 
screen into normal English. Hence 118 
strange sentence above, whicl\ would 
appear on the screen as "I know· you will 
like to hear about a new piece of mftware 
from Dragon Data that might makeil faster 
when you have to type letters." There is a 
dictionary already supplied on cassette. or 
you can enter your own. and there are a 
possible 26 x 26 or 676 combinations tc 
use (less words like on, be. etc.). 

As well as this facility, there are Umitec 
word·process1ing features such as automa 
tic word-wrap, line move and delete, and~ 
menu·driven loadtsave/print option. ThE 
documentation is very ful l, and comes ir 
the fonn of a 40-page booklet. Although ar 
interesting idea. I would have reservatiom 
about its usefulness. It is designed to savE 
time in typing, and yet it would take somE 
time before you felt competent at using thE 
abbreviated forms. 

If you think ifs worth the effort o· 
learning to use, then ifs definitely the sor 
of program to try our in a shop before yol 
purchase. 

A sign of things to c·ome? 
In this collection of software. there is 

only one true space arcade game. 
Whether this reflects a changi1ng mood, I 
don't know. It certainly takes a weight off 
my shoulders knowing I no longer have to 
defend the earth from the swarms of aliens 
that usually descend on my head each 
month. In some ways, software themes 
echo the course· ot Science Fiction movies 
from the 50s onwards. The philosophy of 
early flying saucer films was " if it's an 
alien, shoo1 it", rather similar to the west­
erns, where it was a case of "if it's an 
endian, shoot it". 

· Just as heroes in the movies began to 
have intelligence and sensitivity, so the 
programs.of the future will require you to 
have more than just a fast f inger in order to 
be successful.• 
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THE DRAGON 32 has been .a very suc­
cessful machine, with over 100.000 pro­
duced In the first year; but in the micro 
business nothing stands still for long, so 
Dragon Data has supplemented its range 
with the Dragon 64. Tlhis includes all the 
features of tlhe Dragon 32, which of course 
will be very familiar ·to readers of Dragon 
US8r, the main additions being 64K of 
RAM memoiy, a serial input/output (RS 
232) port, and a keyboard autorepeat 
routine. This machine is essentially the 
same as the Dragon model available for 
the past couple of months in the US 
through Tano (in a co-operative venture 
with Dragon Data) except that it is built to 
UK power and TV standards. 

The84: 
how it 
rates 

Keith and Steven Brain 
benchtest the Dragon 64 

Familiar s·ghts 
At first sight the new Dragon 64 looks are implemented, and more memory can 

Just like the well-established Dragon 32 as be added to the Dragon, we need to 
the same case aod keyboard ar·e used, consider a number of factors. 
although the case is grey instead of beige The first is that the SAM chip used in the 
(to indicate the •enormous memory' Dragon can work in two modes known as 

h ?) d b h 1 map type 0 and map type 1. Map O will 
per a,ps . an the num er on t e 090 has access 32K of RAM and map 1 64K of 
changed. A closer inspection reveals an RAM. In map 0 RAM is accessed in the 

1 

extra socket, labelled "S 1/0 ' , has 
appeared on the left side of the machine, first 32K addresses and addresses 32768· 

49151 (&HSOOO-&HBFFF) and 49152· 
next to the 1right joystick port, and the 65279 (&HCOOO-&HFiEfF) are avaifable 
old "P 11/0" port has been renamed as 
"PRINTER" . for the Basic interpreter and cartridge port, 

On power-up the fami iar start message respectively. On the other hand in mode 1 
of the 32 appears and if you PRINT MEM only the 64K of RAM can be accessed, so 
you will be surprised to find that the you can have 64K of memory but nothing 

elser 
answer is 24871 - exactly the same as on The standard Dragon 32 can only oper· 
the ol'd 32. The reason for this is that 
Dragon Data has taken care to ensure that ate in map 0 but the Dragon 64 can be 
the new model is as compatible as possi· switched between these two modes. Of 
ble with the old and when you first fire up course, if you want to run Basic in 64K 
the 64 you are running a machine which is mode you still have to use 16K of memory 
co1nfigured as a Dragon 32. to hold the interpreter, so only 48K (less 

Tih"s means that almost all existing some bytes reserved for system use) wm 
software will run on the new model without actually be available for program and 
modification. We believe that this was a variable use. 
very sensible move as it means that an It is possible to expand the memory of 
extensive range 0~ software is instantly the Dragon 32 to 64K of RAM and 'unoffi· 
available for the new version. All Dragon c.ial' upgrades a~e oommercially available 
32 Basic programs will function correctly, . (m fact cer_tam e~rly models . w~re 
as will any machine code programs which . apparently sh1p~d with 64K RAM inside 
are either self-contained or use complete but not access~d.). . 
ROM routines. Problems should only However, simply adding more RAM 
occur where the programmer has broken does not solve ~II your pro~lems. . 
into a ROM routine in the middle (which is !he probl~m is th.at ,the .• ~terpreter was 
pretty unlikely) . Dragon Data says there writt~n by M1cr~soft 1n position dependent 
will be no problems with any of their own code so that 1t must occupy the same 
software and a quick check of a range of m~mory addresses as before. If you follow 
independent offerings did not reveal any this route you therefore now have 48K of 
difficulties. 

Using extra memory 
Of course, at this point you may feel that 

you have been cheated if you have just 
paid out good money for 64K of memory, 
so where is it hiding? 

To find the answer you simply enter 
EXEC as your f rst command after power­
up, when the scrreen will blank for a couple 
of seconds, and then the start message 
will reappear, but now with a blue flashing 
cursor to indicate a change· of mode. 
Trying PRINT MEM again now revea'ls that 
41241 bytes are available, and if you now 
enter POKE 25.6:NEW (to delete all the 
graphics pages) and PRINT MEM again 
no less than 47385 bytes are .at your 
command for your Basic programming. 

:ro understand how these two modes Th-64 in action: mom posslbllities 

22 Dr.agon User December 1983 

memory available but it is split into 32K 
below Basic and 16K above it. This means 
that It is difficult to access the top portion 
for Basic programming, although it can be 
easily used for storing machine code. II 
you do not want to use Basic at all then 
you can simply configure to 64K of RAM 
and use the full memory tor machine code 
programs, alternative languages etc. 

Twin ROMS 
How Dragon Data got round this difficul­

ty is revealed by looking inside the 64, 
where you find that there are two 16K 
ROMs sitting side by side at the back. In 
the review machine these were 16K 
EPROMs but we understand that the final 
masked ROMs have now been produced. 

One of these ROMs is essentially the 
same as that In the 32, and this is used in 
32K mode. The second ROM contains a 
reassembly of the original source code for 
the interpreter at higher locations (49152· 
65279, &HCOOO-&HFEFF) (the original 
cartridge port area). 

(If you are not familiar with the idea of 
'position dependent' code then think about 
this simple Basic program which will keep 
printing a message. 

10 PRINT "HELLO" 
20GOTO 10 

If you change the line numbers by adding 
100 to each and rewriting the lines then the 
program will crash as there is no longer a 
line 10. 

110 PRINT "HELLO" 
120 GOTO 10 

On the other hand if you had used AENUM 
100,10 on the orlginal program the GOTO 
line number would atlso have been 
changed so the program would function 
correctly. · 

110 PRINT "HELLO" 
120GOTO 110 

In effect the original Basic program was 
'position dependent' as GOTO 10 referred 
to an ABSOLUTE line number. Using 
RENUM was rather equivalent to reas· 
sembly as not only the position of the lines 
but also the address of the jump in GOTO 
was changed.) 

In the 'officiar 64K version of the Dragon 
the Basic interpreter therefore sits at the 
top of memory with a continuous 48K 
available below it for programs and vari­
ables. Of course, using two ROMs must 
have increased the cost but it is a far more 
elegant solution than trying to patch two 
separate RAM areas together. 

When you EXEC as your first command 
(or EXEC 48000 at any time) a new . 
bootstrap mutine in the 32K version ROM 
neatly swaps back and forth between map 
types 0 and 1 and copies the contents of 
the 64K version ROM into RAM (using the 
cassette buffer as a temporary store). 
Although the interpreter is in RAM it is 
non-volatlle and pressing RESET will pro· 
duce a 'warm-start· so that you remain in 
64K mode. 

As the interpreter is located ·in AAM It is 
possible to modify it (although of course 
you must take care not to crash the 
system). You· can easily change the Basic 
keywords, so that 1he old ones are not 
recognised but only customised· ver- ..,. 
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DRAGON 32 

DRAGON TREK 
Your S1arship has just enlered quadrant 6-8. 
You are surrounded by eight battle cruisers of 
the Klingon Empire. Do you light or run? They 
launch a salvo ol photon lmpedoes. You're HIT! 
Get a damage report. It's OK. the shields ar& 
holding, the next move is up to you. but be quick 
or they will altack again. Hi-res graphics, 
onboard computer and lag time inleraction will 
have you zapping 1Klingons until s1ardate 2477. 

"Excellent value for money.'" 
Your Computer 

THE RING OF DARKNESS 
NOW AVAILABLE 
FOR ORfC·1 48K 
AND SPECTRUM 48K. 

The game created to be lhe most 
complete. enthralling, addictive 
and delailed adventure ever written for the 
Dragon 32. A whole graphic world (of 
nearly 3,000 travel days) wilh kings, prjn­
cesses. mad jesters and dangerous quests 
will unfold before you . Across ocean , river. 
mounlain and forest you travel to trade In 
many towns and dare lhe depths of vast 
dungeons (more than nine levels deep with 
over 20 diifer&nl crealures in1 hi-res 3· 0 
graphics), m search or rort"Une and the 
hidden curse of the ·Dark Ring. Many hours 
of mystery. suspense and raw excitement 
await you . 

" The most impressl~e adventure tested 
. . . soon dlsplaud breakfast TV in our 
house." Your Computer (April). 

~~\ 
~~t 

cf:.. 

P1EPPER'S 
GAME PACK 

Huge blu-e mushrooms, mad wizards, bouncing 
lbricks. chessboaJ'd' strategy. doomed space 
shuttles and mind leasing codes. 'They're all to 
be found on this greal compendium of six 

~~~~~~Si~:~~~!!~~~~:~· games (Mushroom Munctier, Nad the Necro· Selected . mancer, Pepper"s Breakout, Chessboard, 
titles . ~ ~ Tracker, Chameleon Run and MasterB:rain.) 

ARTIST'S DESIGNER 
Produce intricate designs in hi-res graphics and save them• 
on . cassette. Full llsl or realu r·es includes ·text mergjng, 
joyslick or keyboard control. 1circJes, paint and shape 
replica1ion. Ideal for home Viideo captions. education, charts 
and diagrams. 

All prices include p&p; VAT and the WINTERSOFT 
guarantee ~· quality and reliability 

....__.----..-! $ pf ~P21:fH! ~ 
' Dealer enquiries welcome 

Tel : 01-367 5720 
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available from · and good softwar1e outlets 
r~- ---------- ---, 

w1NTEAsoFT, DEPT D, 30 UPLANDS PARK ROAD, • 
E AELD, MIDDX EN2 7PT II 
Please send me: 1 
DRAGOH32 
o Title Ri:ng ol Oamness.... .. ...... ........ ........ .... .. ........ .. .. .. .......... ......... ...... £9.95 I 
0 OragonTrek ..... .. ... ...... .... ...... .. ... .. .. ...... ... .. ... ............ .......... ........ ........ £6.95 
0 Pepper's Game Paclc .. .... ... .... .. .. ..... ..... ........ ..... ........ ..... ..... .... .... .. ..... £6.95 I 
~R:~t~~esigner .... ......... .. .. .... ... .... .. ........ .. .. ...... ..... ... ..... ..... ... .. ... .... .. . £6.95 I 
D The Ring of Darlmess...... .. ... ........ ... .............. ...... ......... .... .... .. .... .. .... .. £9.95 
D Operaticin Gremlin.. ... .... ... .. .......... ... .......... .... ............... .. .. .......... ........ £6.95 

SPECTRUM 48K 
o The Ring of Oarkness......... ........ .. .... .. ... ...... ..... ...... .. ... .. ... .... .. .. ........ .. 1.:9 .95 
I enclose my cheque/PO for£ ... .. ..... .. .. ...... .. .. .. ..... .... ....... .. .. .... .. ..... ..... ... ....... .. .. . 
.NAME ... ... ...... ..... .. .. ... .. ... ....... .......... .. ... ........ ... ....... ... .. ..... .... ...... ... .... ... .. ...... ... .. .. 
AIDDRESS ....... ... .. ...... ... .......... ......... .... .. ... .. ... ....... .... ........ ... .... ..... ... .. ..... .. .. ... .. .. . 



'4 siOn:S. For example, you could change 
NEW to NOW to prevent malicious fingers 
wiping your program by simply POKEing 
49289 with the ASCII code for ·o· (79}. 
Once you have done this then NEW will 

, only produce a syntax error but NOW will 
perform a NEwr 

This modification will be retained unless 
you pr·ess the RESET button when a 
checksum routine will discover that the 
or1gjnal Basic has been corrupted and 
recopy the official version back from ROM. 
(This is a safety devfce in case your 
program goes hayw1ire and overwrites the 
Basic area:.) When you switch from 32K to 
64K mode the system does not perform a 
NEW but rather a CLEAR and therefore 
any program located in· the bottom 32K of 
RAM will be preserved. 

RS232 1interface 
The serial RS232 interface is hardware 

· implemented through a 6551 Asynchro­
nous Communication Interface Adap,tor. 
This is a very efficient method of t!l'ansfer 
as the CPU toads a full byte at a time and 
can perform other tasks whilst each bit is 
transmitted. 

Two new Basic commands have been 
added lo download ASCII format Basic 

' programs (DLOAD) and machine code 
Illes (OlOADM) from a host computer. 
These function like CLOAD and CLOADM 
With parameters being optional. The baud 
rale can be specified at one of seven 
presel rates {110~9600) with lhe 'baud rate 
select' parameter, or set with a POKE 
oommand to any of 16 rates (50-19200). 
The serial data is transmitted and received 
as one start bit, eight data bits, two stop 
bits, and no parity bit. The RS232 interface 
can be manipulated directly from Basic by 
PEEKing and POKEing the appropri·ale 
registers in the 6551 and a brief explana­
tion of how to input and output a character 
is given. 

Although the original parallel 1/0 port is 
relained as the default device used by the 
PRINT # - 2 and UST commands this posi­
tion can easily be changed and the RS232 
interiface iused to feed serial printers in­
stead by POKE&H3FF, 1. Since both serial 

, and parallel printers are now supported ill 
ls a mystery why Dragon Data has rede­
signated the 'P 1110 · port as 'PRINTER'! 
Auto-repeat 

A keyboard auto-repeat facility has been 
added in 64K mode, and the delay ·s easily 
modified by POKEing1 RAM at &H11 F. This 
feature has not been included in the 32K 
ROM, lo avoid incompatibilities with ex~ 
isting software, but details are given on 
how it can easily be added. 

Our impression was that the keyboard 
scan was better with autorepeat enabled 
so lha.t rapidly pressing,keys on the same 

' row did not cause missed characters as 
sometimes happens on the 32. 

The bug in the ·original 32 ROM which 
cause all USR calls to be treated as USRO, 
unless they were preceded by a zero. has 
been corrected in both modes. In addition 
the MEM and VARPTA functions have 
been altered so ·that they treat their 16-bit 
result as an unsigned number and there· 
fore do not return negative numbers for 
values over 32767. 

Documentation 
First of all the 165-page book 'An 

Introduction to Basic programmi1n9 using 
the Dragon' by Richard Wadman, which 
was originally produced for the 32, is 
included. We feel that this is probably 
about average for the standard of manuals 
produced by most home micro manufac­
turers, now that it has been thoroiughly 
debugged, although that i1s rather a back­
handed compliment. 

Secondly, there is a very thin 6-page 
"Dragon 64 Supplement'' which briefly 
explains the additional features, and gives 
the memory map in 64K mode. Regular 
readers will know that adequate docu­
mentation is one of our hobbyhorses but 
we regret that we feel that the information 
provided with the 64 is rather inadequate 
and undoubtedly its weakest point. 

You can't w··n them1 all 
The main disadvantage of moving to 

64K mode 1is that RAM now overlays the 
cartridge port area so that this cannot be 
accessed. This means that you cannot 
operate your disk system (Oragcmdos or 
Della), or use cartridge utilities, ·in this 
mode. Of course. you can load a prngram 
from disk in 32K mode and then switch to 
64K mode to RUIN it 

Although moving up to 64K mode is 
simple it is not so easy to switch back to 
32K mode as no 'reverse bootstrap' is 
provided and all the Basic pointers must 
be restored (but no doubt it will not be long 
before someone provides the answer to 
that one). 

Cassette operations are exactly the 
same in 64K mode as in 32K mode. 

Conclusions 
Will you still need me - when I'm 64? 

(with apologies to Lennon and Mccart· 
ne.y). 

Dragon Data is folllowing a policy of 
vertical development where each new 
product pmduoes a more ·complete' com­
puter system. The Dragon 64 has been 
particularly designed as part of a system to 
appeal to the small business sector where 
a package containing the Dragon al:i, 
Dragondos disk system. and the OS-9 
operating system is to be offered at a very 
competitive price·, around £500. A major 
reason for the arrival of the 64 is that 64!K 
of memory are needed to run OS-9. 

Of course. success will depend upon the 
availability of suitable business packages, 
but Dragon also seems to have that side of 
things well in hand. Impressive trans­
Atlantic word processor and spreadsheet 
programs running under O·S-9 were on 
display on the Dragon Data stand at the 
recent PCW show and we understand that 
these aire to be ottered at very competitive 
prices (around £60) in the belief that wider 
sales are a better way to recoup the heavy 
costs of the licences than a small volume 
of high-pnced sales. Only time will tell if 
this move into the business area will be 
sucoessful but we feel that the machine 
itself should stand up to 1he hammedng it 
is likely to get in continuous use. 

Our own faithful 32 is now 1 S. months ol'd 
and, apart from all its others uses, it has 
withstood being used as a wordprocessor 

for something like a quarter of a million 
words without a murmur of complaint. 

To U1e home computer user having 
'more' m{!mory tends to be a question o1 
" keeping up with the Joneses"' or is seen 
as some sor1 of 'virility' factor but you 
should really ask yourself how much mem~ 
ory you really need to run decent prog~ 
rams? 

We understand that Dragon Data will 
continue to manufactur·e the Dragon 32 
and that the Dragon 64 is an addition and 
not a replacement. It costs some £50 more 
than the Dragon 32 and if you are a new 
user tryill'lg to decide between them then 
you must ask yourself how far you intend 
to ultima1ely expand your system. If your 
requirements are for a games machine 
with perhaps a litt.le serious stuff thrown in 
then you are probably better off b,uying a 
32 and spending your money ·on softwar·e. 

On the other hand if you want to keep 
your options open, and the extra cash will 
not break the bank, then you are better 
opting for the 64 as the facilities allow 
access to a much wider range of comput­
ing possibilities. 

If you already have a 32 and your 
horizons are expanding then ithe decision 
is more difficult as you must carefully 
co.nsider 1he alternative methods of expan· 
sion. · 

U an AS232 port is your major interest 
then an add·on cartridge prnviding this 
facility for the 32 is avaiilable from Cots­
wold Computers. 

Microcare already offers 64K upgrades 
for the 32,. the .price of which vari·es with 
the particular board type used in your 
Dragon. Where 64K chips were orig~nally I 
fitted to the Dr.agon 32 they were only sold 
lby the chip manufacturers as 32K as one 
half had failed quality control tests. In 
practice it appears tihat many of these will 
actually work ettec~ively as 64K, to the 
standards required here, and some si.mple 
wire links will therefore produce very 
cheap memory expansion. 

Disadvantages ot this approach are that 
you can only run Basic if you produce a 
tape copy and reload it into its orlginal 
location, and you may be plagued by 
myster:ious crashes 1if odd RAM chips are 
duff. 

Dragon's alternatives 
Dragon Data itself looked at two alterna­

tives. The first is to provide an add-on 
board with another 32K of RAM. This 
would need to use tape-based Basic like 
the 'unofficial' upgrades but at least this 
could be a copy of the 'new' ROM which 
would be located at the top of memory. 

The alternative under consid'eration is a 
complete main board swap to effectively 
produce a real 64. The disadvantage with 
this approach is that the onty parts of the 
32 remaining will be the keyboard, power 
supply and top half of the casing,. so it will 
1ce1rtainly not be cheap! A figure of £1100 
has been mentioned and if that is correct 
we feet that Dragon Data would lbe better 
off making some •trade-in' and 'discount' 
otter to Dragon 32 owners than getting 
bogged down in· farge numbers of labour­
intensive upgrades which can hardly be 
cos.t-effective. • 
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YEP FO,LKS - IT
1
S HERE 

(~1ll~ll~f)JlNI1l 

·• •&• ••.•• 
HOWDE DO PARDNERS 

AVAILABLE NOW 
Spectrum 48K 
Dragon 
Com. 64 

This here's Prospector Jake, I sure am hav1in' one 
hetluva time tryin ' to peg ma clarm with those damned 
lnjuns a hootin' an a hollerin' all over this territory. Ma job 
gets harder as I mov,e from one Gold Field to another. I 
know, that is me an' 1ma stubborn hornery ol' Mule here, 
know of 24 rich an, I mean rich seams of pure Gold: All it needs to make 
this here· or criitter happy is that you help me peg every doggone last 
one of them cllaims. 

Can YOU help Jake become rich, help him peg hiis cfaim, dodge the 
arrows, avoid the tomahawks, and plant the Dynam,ite 1in just the, right 
place? . . . YOU CAN In 

YIPPEE ... Git yer Picks an' Shovels and join the CALrFO,RNIA 
GOLD RUSH ... NOW 

Amazing Arcade, Acti.on ... Stunning Sound and Graphics 
Available NOW for Commodore 64, Spectrum1 48, and Dragon 

. including P&P 

SPECIAL OFFER SPECIAL OFFER SPECIAL OFFER . 

Order CALIFORNIA GOLD RUSH before October 3 FREE 
and get a 1 0-game C~ssette of terrific games . . . 

COMING SOON 

LEAPIN' LANCELOT: Medieval Machine Magic to ·enthral you 
GALACTIC SURVIVAL PAK: Every Astra-Traveller must have this' 

We always need Dyn1amic Dealers 
and Imaginative Writers 
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1----- --- --- _______ ...._. _ 
I Please rush me CGA for (m/c) 

I TOTAL suM 1Ncw oeo t Name ......... ........... -·-- --..... .. . 
I Please makeeneques and POs Address .... .. -.......... ..... .... ·-·-· 

payable to ANIK MICROSYSTEMS I 30 KINGSCROFT COURT 
BELLINGE. NORTHAMPTON 

...... ..... ........... ............. .. ..... .. , .... .. .. 
•, 

11 



* D'RAGON HARDWARE/SOFTWAR 1E * 
Oragon32 
Star STX80 80 colour printer 
GP1.QOA printer BO colour 

HARDWARE 

Star DP515printer136 coilour, 2K buffer 
Dragon disk drive + controller + DOS 
Bo,x 10 SSDD disks 
Dragon 32 dust cover with logo 
Joysticks - pair 
Joysticks (self-centring) - pair 
Ther1ma1I pape.r - 1 OOft roll for STXBO 
Datex DX.3 computer cassette recorder 

SOFTWARE - LATEST RELEASES!r! 

£ 
172.00 
149 .. 95 
215.00 
299.00 
175.00 

19.55 
4.95 

15.001 

19.95 
5.50 

29.95 

Personal Finance Manager Juniper 9.99 
Word Processo.r (Tape or disk) Juniper 17.25 
The King Microdeal 7.95 
·cuthbert Goes Walkabout Microdeal 7.95 
Cuthbert Goes Digging Microdea11 7.95 
Cuthbert In The Jungle M1icrodeal 7.95 
Frogger Microdeal' 7.95 
Golf Microdeal 7 .. 95 
Shuttle Microdeal 7 .. 95 
Composer Microdeal 14.95 
Teletutor 1Microdeal 24.95 
Talking Android Attack Microdeal 7.95 
Crazy Painter Microdeal 7.95 
Galactic Ambush Microdeal 7.95 
Invaders Revenge Microde,al 7.95 
Backgammon MicrQdeal 7.95 
Intergalactic Force Microdeal 7.95 
Keys of Wizard Microdea~ 7 .. 95 
Star Jammer Salamander 7.95 
Dragon Trek Salamander 7.95 
Chess Dragon 24.95 

This is a smaU sample of our total range. Send for free list of complete 
range, including ORIC software, and range of printers. 
All our prices are inclusive of VAT and deUvery to UK mainland. We 
reserve the ri'giht to amend prices without noUce. 

Send cheque/PO/ACCESS No to 

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

Tel 066·622689 
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l's lime lo ave 
wor s wil 

our ra on 
Tired of games'?-Want to give 
your micro a serious job? Jim· 

IT TAKES TIME, a long time, but one can 
wr:ite one's own word processor program 
for the Dragon 3.2. Basic runs fast enough 
to keep up with most typing, and though it 
uses up a lot of memory the Dragon still 
has enough lelft over for a decent sized text 
file. But Basic does fail badly when it 
comes to operat1ions, lil<!e moving chunks 

1 Dawson shows how - by .· 
turning your Dragon into . a 

word processor 

0 BE. 0 <: 
;:s 1.: se.. o o 
7 Cb 0 

9 

ll 
12 

·14 
17 
i fJ 

22 
' 5 

27 
?f:t 

;JO 

52 
' '."34 

37 
39 
.4 l) 

6'3 .. 
' b .4 
1 ,f:,7 
. ~q 

8q AO 
5"\ .. 

24 D 

r~ 7 BC 
· Sb 8 4 
.A? ec 
.o SC: 

_o U! 

[;54 

2 4· 4 

8~ f:!.'l 

;tt . ~ t 

86 ao 
54 
24 
!36 EL · 

:Z l · !iA 

72 . 
74 

... ._, ..., 

~E 

i::~ 

J3Mc .v LOlt *" 
LO Y · o!tn 

LbB ttn 

POV,E SQ1.1r c e 

POKE D~lOtt i n<tt ion 
Pt:lk'.£ !!lode 

'LOA .#fi!lit10100"' 00 . '"{+'' Postbyte 
L.SR;B ·ra-st Mdd'e 9i t ~k 

BCC MOVE He wian ts ttt oi;: ;l<'. MoY:e. nipt Wi.pe . 

ST~ 51; PC . IS•t; th@ Il'\!.tr'·ud:ion Pq~t. byt~ 

t..DA •!!ililOOQO·i vO "X'~ . ~c,g.t. ,tiyt e. 

STA 4g, PC Sqt Fb•ed Saut"'ce .?i:.'l>t!;lyt ,~ 

L EAX -~3.~C M~ ii' )( ~>oint. t.o s Lo .Byte 
BR NUH& Gp .;;ind ma l(e th·il Wip~ 

Tit~t t'!odtt £tit 1 

Program Mt : carries out a variety of BLOCKJMOVE or BLOCKJWIPE functions 
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of text around, that require a lot of PEEK­
MODIFY-POKE sequences. This article 
presents three machine code subroutines 
which circumvent the main bottlenecks in 
,editing. I 

There is also likely to be a speed 
problem in Basic print routines, and so a 
subsequent art'cle will present a 1 K 
machine code subroutine whrch offers a 
preprint line, count. right justification with 
proportional spacing (evern o,f mixed char~ 
acter format l'ines), some Greek letters (cm., 
fj , Y , a, r. and µ), centred lines and 
overilin1ing (eg ABORT). Inasmuch as 
these facil ities depend upon the printer 
obeying the command sequences. ESC ,J 
n for paper feed and ESC K n1 n2 . .. to 1 

,enter dot matri1x mode, they may be , 
regarded as dedicated to the Epson MX80 
family and similarly commanded printers. 

Print routine · 
The print routine generates all implicit , 

CR and LF commands and anticipates that 
character format commands. like IHT, ESC 
W 1 (doubte w,idlh), ESC S 1 (subscript) 
etc will be encountered in the body of the 
text Ttie print routine also expects. that 
there wil l be a text file header consisting 
(sequential ly) .of: the left margin, 11 other 

1 

horizontal tab settiings, nul, the right mar­
gin, the line spacing: code, and the line 
count (hi and lo bytes). In the author's 
program this header starts at 19967 and 
the text fi le runs upwards, from 20000. 
They are always saved together on tape 
as if they made up a machine code I 
program - no attempt being made to use 
the fUe commands of Basic. 

The imachine code routines are· an in­
herently relocatable and may be loaded 
from Basic by a " Poke &H Data" loop into 
any reserved part of memory (such as 
graphics page 1: 1536-3071 ). If the initial 
addresses given to the routines are known ' 
to Basic as M1 . M2 . .. then their calling 
can also become position independent. · 

Enter M1 
The fi rst routine, call it M 1', carries out a 

variety of BLOCK MOVE or BLOCK WIPE 
functions. Befor,e being called it requires 
four parameters to be poked into It, but as 
they are not des~royed the routine can be 
ca'll'ed again wJth only the changed para­
meters re-poked. .,.. 





44 For a block move it needs to know the 
initial source address s. the initial destina­
tion addr·ess 0; the number of by1es to be 
moved N (zero OK, but don't try negative}, 
and a command byte M which controls the 
manner in which the moves are made. If bit 
1 (ie 21

) of the control byte is clear the 
destination address will increment as the 
move progresses. If it is·set (M = 2) the 
desUnation addre$$ will decrement. Bit 2 
has a similar effect on the source address 
and the effect of these two control bits is 
additive, so that M ;; 6 will produce a block 
move with both the source and destination 
addresses working their way downwards. 
{The pre-decrement effect inherent in such 
machine code operations is hidden so that 
the moves appear to Basic to go with 

·post-decrementing.) 
If bit o of the Mode byte is set, so that M 

is any odd number, then a block wipe of 
the character defined as s (O to 255) 
occurs N times to the incrementing des­
tination D. 

Nice effects 
As well as carrying out all sorts of rapid 

rearr.angements of lhe text file this sub­
routine may also be used to pr.oc1uoe some 
-nice effects on the TV text screen ( addres­
ses 1024-1535} - for example, block 
wipes of red (S = 1911) may be used to 
indicate erased sections of text, and block 
moves with Sand D differing by just 1 may 
be used to · shuffle sections of text or 
messages left or right. 

Note that S, D and N ar·e 16-bit num­
bers, requiring hi or lo byte pokes. In Basic 
you 1need something, like: 
10 X = S : Y = M1+ 1 : GOSUB90: X = D: 

Y = M1 + 5: G0SUB90: X = N : Y = 
M1 + 50 : GOSUB90: POKE M1 + 
8,M: EXEC M1 

90 H = FIX(X/256): POKE Y,H: POKE Y 
+ 1, X - 256*H: RETURN 'POKE Y,X 

Second routine 
The second machine code routine, M2, 

is used to FIND the whereabouts in mem­
ory ·Of a sequence of bytes which have 
been defined as the contents of F$. The 
routine needs three parameters: the first 
and last addresses of the section of 
memory which is to be searched. and a 
clue from Basic as to what it means by F:S. 
For example: 

50 X = VARPTR {F$) : Y = M2 + 1 : 
GOSUB90: X = START ADDRESS: Y 
= M2 + 14: GOSUB90: X = FINAL 
ADDRESS: Y = M2 + 19: GOSUB90: 
EXEC M2: AODR,ESS FOUND = 
256•PEEK (M2 + 14) + PEEK (M2 + 
1~ . 

If the search failed then the result obtained 
as ADDRESS FOUND will be one greater 
than the specified FINAL A1DOR:ESS. 

The routine assumes that the caller 
doesn't want to be told if the specified 
START ADDRESS itself corresponds to 
an occunence of F$. It therefore starts its 
searching procedures from one address 
higher up. This makes life easier during 
multiple occurrence searches: since the 
routine returns its answer through the 
same memory location as is used to 
specify starting address, searches for · • 
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FIND mnIUfS 

0 . () () .,.. 
3 ~I: B1 LDD 

A7 SC lE STA 
27 24 BEQ 

L,DV 

LD,X 

10 30 1 
18 BC 0 0. 

2'1 22 14 BHl 
2~ Ao so LOA 
;;t5 Al A4 CMPA 

27 26 F'.5 BN&: . 
29 ? c(fte A•t•t Char•~t~ Count...-
::so ~SS e, IC Nitxt Ch•~•~tlt!'° in ~il• 
32 ~ 
3'3 ' A-I AS · C"'P" B V ~- $lj; .. ~imt 
35 ·27 F9 8£Q i:-OOP Y•a . , 
-3] . c.1 o Cf1P8 .41n Kat:.cbl r-g >• L.ngth Of ~rtng 'l 
~'9 2!I ~ 81,.0 IEXT . Nr;i. . Seat-ch th• Fil• fur~fitW' 
41 1-EAX -t, x ~utt X to Addr~ .. ~ Kateh 
43. E'X1T ST>t ~2,PC f'.t•>lurJt An..-r 9i • InU Mdr-e• 
4o NOF$ Rf$ . Retur-r11:o ~8,JC 

Program M2; used to FIND the whereaoOf.Jts in memory of a sB([uence of bytes 

0 , ·10. 0 C) 

4 8£ 4 .0 
7 33 ac 47 

lO C6 '0 
l2 27 2 
14 ~ 4Q 
16 !$A 
17 27 2 
llf C:b 20 
;;!l E7 8C :S 

24 

30 1F Sc; 
3:2 B& :!O 
34 AD C4 
:-S(1 CJ . 19 
38 26 21 

40" 
42 " 
.. 4 
46 2 7 12 
4~ c;1 20 

' ~O 27 E 
52 . C~ DF 
S4 Cl ,2 
t)6 ~O F 
sa c:1 s.\ 
60 !27 .B . 
~a , Ci 57 
64 2E 1 
&6 qD AO 
6EI A7. B() 
70 SC 

7l AD t;4 
73 A7 SO 
13. SC SEO 
78 2D .t:S 
80"' ~9 

$.1 ai 40 
83 27 -4 
SS Sl SB 
87 20 2 
89 e4 1F . 
91 . ~9 

_q2 81 20 
9' 20. a 
96 Bl 60 
qe 20 :? 

100 so 20 
lQ2 . eA 40 
104 39 

TF!it 
L:DA 
JSR 
CMPB 
BNE 

STA 
LDB 
Cl'IPB 
BEQ 
Cl!IPB 
8£Q 
ANDB 
CMPB 
BLT 
"Cl'IPB 
BEQ 
c~ 
eaT. 

U30 TST 
STA 

. D~TA 

~HO J$R 
XlSO STA 

Ct'IP)( 
BLT 
RTS 

C'1PA 
SEQ 
CMPA 
8LT 

UbO ANDA 
'U 70 RTS 

~PA 
EILT 
CMPA 
~LT 
SUSA 

~18() PRA 
Xl90 RTS 

A,B 
•32 
.u 
tt27 
X150 

,..IC~ character 
i. Cftw > 9l•n.ki"9 l'rtro&oid 1 
V•• - Skip cOll• .,..ppret&atar. 

S&v. ~trol Co4• 
ASC:I I Space 
Conv•rt 'ASCU to DRAGON Oi-.a Code 
I a . an ESC -qutWic:• ~ Otlti 11, ? 
No On• Bvt• cod••• CR, HT .tc 

·p X+ ·DuMP "ESC" on TV 
.v+ M&in ESC Sequence Character 
tt43 Ov~rline ? 
Xl30 Ye~ 
145 Underline 7 
U 30 · Y•• 
•~81 101 1111 ~pr~x L tc UC••• Ccmv 
•$2 R- ';I 
it50 Tr••t A-Q •• 2 Byt• Ca...nda 
•B4 . t ? 
X150 Y•• - 2 Byt• 
.a? "'? ' 
'&150 Tr-.,t x-z H 2 8ytt, 
t Y+ 3rd lilyte gf :s Byte S.qu9"C• 
, X+ D\L11p on tv 
•HBC '· Sneaky "BR XJSO" 

,.U Convert ASCII to DRAGDH 'Di.P Code 
, )( + · Duinp on TV 
•1~04 Hav• I 9ot to TV bcttom LHC )'9t ? 
X120 NQ. Bo and do aCMt more. 

All do~•· R•turn to ·BASIC 

••4 ~ly Capital• a• 81k an B~n 
UoQ 
~91 
tl70 
4Hc800011111 

t32 Only Control cOd•• ·•• G~~ on 81~ 
1.190 
190 
Y.190 
·~2 
l&.S01000000 

Program M3: dumps 480 bytes from a test file on to the TV screen 



Popular compendium of 
ten games for young and 
old, single players and P!lr­
ties. £6.95 

Jigsaw puzzles were 1never 
lb this! Three games or 
llUll, judgement and speed. 
With a range of skills to suit 
al ages. £6.95 

- ­•• 

EJght programs covering 
games, education and utili: 
ties. Superb value £6.95 

Six: educational programs 
covering zoo, animals , 
geography, computing, 
music and desert survival. 

*£6.95 

SHARDS 
SOFTWARE 

FOR THE DRAGON 32 

THE FAMILY FAVOURITES 

Pre-scho,ol education, 
leam the alphabet (upper 
and lower C8$8}. and sim­
ple counting. All in 100 per 
cent hi-res graphics with 
musical score. * £3.95 .. 

Learn the multiplication 
tables and word recogni­
tion the fun way. With vari­
able skill tevms. £3.95 

500-word vocabulary word 
quiZ and crossword puzzle 
generator (With facility for 
aeating your own clues). 

*£3.95 

AVAILABLE NOW FRDM SELECTED 
BRANCHES OF ~ (items.marked 

~ wilh • ) 

AND ALL GOOD SOFTWARE OUTLETS 
189 ETON ROAD, ILFORD, ESSEX 161 -2UQ 

Telephone 01-514 4871 
FOR DRAGON 32 
Defeat the evil Dragon Empire 
before ii conquers the world. Ex­
citing game of strategy for one 
player (no joystick). Suitable for 
older child and adult. Includes 
seven world maps and eight levels 
of difficulty. On-screen scoring 
and 100 per cent hi-res. Must be 
seen to be believed. * £8.95 

FOR DRAGON 32 ·' 
~pie three-part adventure with comprehensive fea· 
tUll'8S making it ideal family entertainment. Solve the 
mystery of the diary before time runs out! You start 
In the serene English countryside, then travel 
through the bustling London streets,' to further 
adWntures in France, Germany, Italy, Tut1<ey, with 
a thrilling climax in lsraet. The most comprehensive 
adventure yet for the Dragon. With hJ-res g~hics 
and text. only '1i £7 .95 

Exciting missile command 
arcade game for one _P.la~er 
with joystick. £5.75 

Recommended education 
for 16 to 12·year-olds. De· 
slgned and used in 
schools. Menu-driven, in­
cluding Space Hangman, 
Counting, Word Mixer. 
Code Breaker and 
Calculator. * £6.95 I 

PETIIGREW'S 'DIARY 



48K Spectrum
Dragon 32

Locate the secret island hicleaway of the mysterious
megalomaniac Dr. Death. Follow his trail across

continents. through complex puzzles. coded
messages and 3-D mazes. Discover the entrance to his
underground lair — but beware — even with your
death-defying gadgets his evil henchmen may still. I/ e win the clay.

o.-C-—~—'——' "T~:T;>*l"-*‘”"‘""  
/~_77§>‘l*~?__%v/jSaving the world may
 take some time- so we've

:2 mcliuded a ‘save’ routine for
credit cam Honing _j part-time secret agents!

D6236 6353‘!

|/vfl
“'-o

-l"—'§_ '—‘--'

/ //

Only
ii‘ _¢

_ "5 “ “J
 ‘

. ‘I-11 L _

DEALER El\lQUIRlES xx/ELCOME ;5GENERous DISCOUNTS
L Adventurous Progr'H"m=$ allnrayre wanled.Please send sample— generous cash payments!‘ i

j



--4 1urther occurrences of F$. can be 
carried' out by more EXECs without the 
need for any more POKEs. 

Sneaky tricks 
If preferred, the pre-increment can be 

remov·ed by substituting two NOPS 
(HEX12) tor the two bytes (HEX 30 & 1) of 
LEAX 1,X operation. As well as its obvious 
use from the word processor point of view, 

· this routine also comes in handy in the 
sneaky tricks department for finding out 
where specmc sequences are hidden in 
memory - parts. of program lines for 
example .. 

Bear in mind that the routine may hit 
upon F$ both on the TV text page· and also 
in the string storag·e region. Specifying 
65535 as the final! address for the search is 
unwise, but the routine will always be 
saved from going into an infinite loop by 
the ract that it must at l'east find F$ at the 
place where it is defined. If F$="" the 
routine will return to Basic without doing1 
anything. 

TV screen dump 
The third routine, M3,, takes the next 480 

bytes from an upward going text file and 
dumps them on to the top 15 lines of the 
TV screen, leaving the .bottom line free for 
editing messages. 

The starting address must be poked .into 
M3 + 2 by a 16-bit poke· and again there is 

, a mode byte, to be poked into M3 + 11. 
Mode 11 dumps any character above 

ASCII oode 31 on to the TV as black 
letter'ng on .a green background. Only 

ASCII control codes 0-31 appear as in­
directly related inverse video characters: 
green on black. It very soon becomes 
familiar that inverse "MMI" means "CR, 
CA, HiT" ! 

Mode 2 is similar except that single 
character commands, like CA, all two-byte 
ESC sequences and the three-byte se­
quences ' 'ESC + / - /A/S/UNIW n" are 
all blanked and appear as If they had 
been ' 'space" characters. 

The Dragon: your own word processor 
In that respect Mode o is similar to Mode 

2, but it makes everything else except 
capital l'etters appear in inverse video. 
Mode o is thus similar to the Dragon's 
normal method of distinguishing between 
upper and lower case letters except that 
for ease upon the eyes all non-capital 
characters (figuries. punctuation. spaces 
etc) are also rendered as green upon 
black. 

These routines give a direct mapping: 
no attempt is made to obey command 

You can ,connect a Sinclair 
ZX Prenler ta yo1r 6502 
Computer IJy simply 
plugging the right 
PRINTFACE ·Unit lo your 
system giving you up to 43 
chara~eH line or 256 Dlxel 
graphtt;S. 

characters. HaViing words.wra,p around the 
screen isn't Ideal, but one gets used to it, 
and it has the distinct advantage that the 
direct text file to screen position corres­
pondence greatly eases the writing of the 
cursor moving and editing routines. 

Various hints 
Finally, a few more suggestions, or 

hints, for a word processor. Start by writing· 
a main menu with choices such as to edit, 
print, save on tape etc. Then concentrate 
on making a flashing cursor and poking it 
around the TV screen (and nowhere 
else!!!). 

Use INKEY$ to test for single letter 
commands like the arrow keys, ''a" for 
advance. •• - 21 a" for go back 21' lines etc. 

Decide how to insert new text into the 
file - either split the file at the required 
point and poke new text (via INKEY$) into 
the gap, or poke the new text into a buffer 
(eg downwards from 32767) and make the 
split and block insert later. 

In the insert or writing mode use the 
CLEAR key (A$ = INKEY$: IF AS ""' 
CHA$(12) THEN ... ) to define that the 
next key pressed will be a command not 
text Then get ,other edit commands to 
work like deletions, block saves, '"Sc" for 
change the next five characters, "f' .. , 
CLEAR" for "Fi1nd . . . ". 

Perhaps then it wm be time to think 
about printing, but there will still be more to 
be done with editing - · like adding the , 
ability to set up multiple automatic com~ 
mand strings: 100 (Find "1 983'', 1Delete, 
Insert "1984") etc. • 

For MICROTAN 
(ask for Printface 1) 

For DRAGON 3·2 
(a$k for Printface· 2) 

For ATOM/ACORN 
(ask for Printface 3) 

ForORIC 
(ask for Printfaoe 4) 

----) 
For BBC COMPUTER 
(ask for Pdntface 5) 

ForVIC20 
(ask for Printface 6) 

HOW TO OADERP1easeen1eryo1,1r requ iremenlsin theoouponbelow,,emcrosing 
your cheque or poslal order. made payable io: MICROTANIC COMPUTE~ 
SYSTEMS LTD, Please allow 14days1or delivery. 

Othe1 Prinrf.ace units a vailablec Please state yovr system. ShoulcJ' yoo 
reQt.ti re further information on other software ava'fable pf,ease tick 
ir?formation reqr,i1red in lhtt co1.1p0n, 

MICROTANIC COMPUTER SYSTEMS LTD. 
l6 UPlANO RD DULWICH 
LONDONSE22 TEL: (011) 693113.7 - _....... - - ~ - . ...- ...._. ~ ......... - - ~ - - ,-..... - -- ~ ~ - ~ ~ - - - .._ .-. ,-.... ~ 

Po.Ho! MICRO,COMPUTERSYSTEMSLTD (DiU11 
Hi UPLAND ROADOULWICH LON00NSEi2 l enc;o:;;emycheque P.O. oct · · ...... .. ...................... ........................ , ................................... , .. , .... . 1 Pltik send ni•tti. lollowln91 itema; Name ... ......... ........... .. ............... .. , .......... ...... .............................................. , ......................... ....... . 

I : ::. : ..... ·::: ::·.::.:: ___ : :·::.:-::::.::: .. :_::_: ::.: ·:::::·::: __ .. : .. :·::::::~::_:_::: _· __ ---- ~- .. - ~~~~~-::::::--: : :: ::::::: :::::: _ :·:: _ :::::: ::::::::-.: ·::<::.::: : ::::::::::: -: _ ::::.: ::::: :~.:.:: ·: : ~: ::::·::::::: : : : :_:::::::_ · ::::: :::::::: : I 

LI need .. INTIERFACE'" UNliJ for (•tllteyourciompuler sy!ltem} ··: ..... ........... · " ....... ·•·· .............. "' .... ..... ....... ......... "" ................... ,., ....... " .... ···· ................. ""' I 
. .. ... .... . . . . . . .... . . . . · . . . . El.~ DAY) ... .. ... .. . .. . ................... . .... ....... TEl .IEv:E) . ........ ......... .... , .. . ................... .. I 

~~ - - -- - -~ - - - - - --. - - _,_,_, - -... - -- - -~ - ·--..& 
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aw man in I e 
river's seal 

ONE DAY YOU'RE browsing through the 
news~stands looking at microcomputer 
magazines, including Dragon User. next 
thing you know you're managing director 
of Dragon Data. It couldn1't happen to you 
or me - but it did happen to ~rian Moore, 
who has moved from electronics giant 
GEC to take over the running of Dragon 
Data. 

But Brian is 1keen to point out that his 
appointment does not mean any changes 1 

o,f direction at Dragon Data. The company 
is still keen both to move upwards in the i 
micro market and to consolidate its posi· 

1' tion as ii leading home computer manuf ao­
turer. This means that a Dragon 128 (a 
wol1king title) is under development. along 
with a new home computer to maintain the 
company's attack on the market in which it 
began; 

Upgrade service 
Brian is particularly impressed by the 

affection many owners have for their Dra­
gons .. He intends to repay this affection by 
being " far more ,active in terms of our 
relationship with Dragon users". As part of 
this he recognises the need to provide an 
upg,rade service for 32 owners and plans 
to offer various packages enabling this at 
the beginning of next year, if not earlier. 

He also thinks that there is a " reason­

Graham Cunningham 
talks to Dragon's new 

.managing director, Brian 
Moore 

.able future for the 32, particularly over- one of Bnian's other priiorities is ' 'to estab· 
seas" . As well as ''keeping the installed lish very good relationships with dealers". 
base serviced" (including plans for lots of Brian is part,icularly pleased that the ,64 
new software) he intends to spread that . is software compatible with the 32. As he 
base by launching new machines, begin- . puts it " We like to support our users" -
ning with the 64 which he describes as " a and the decision simplifies retailing for 
powerful home computer and ideal small both machines and their softwaire. Similar­
business machine". ly software in Basic 09. which arrives wi1th 

The arrival of OS-9 operating system on the OS-9 system, is planned to be com­
the 64 is r,egarded as particularly impor- patible with the 128. 
tant. "It wm make the 64 a very powerful ExciUng future 
machine indeed," comments Br1ian. The 64 
wil I then be capabl1e of handling tasks 
ranging from basics such as word proce~ 
sing to advanced applications such as 
electronic mail- with more than one task 
being handled at once. Multi-tasking is ,the 
major advantage OS-9 has over Flex, the 
other main operating1 system for 6809-
based machines. Its major disadvantage is 
that more applications software is avail­
abl'e for Flex. However, Dragon Data 
argues that though this is the case at the 
moment, ''OS-9 software will catch up with 
Flex" . 

This move into business machines in­
vol~es a marketing change for the com­
pany as it will be appealing to a different 
range of users. Business buyers are more 
likely to approach dealers than the large 
chain stores such as Boots which is 
responsible for the bulk of 32 sales. So 
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Further beyond the 64 Brian prefers not 
to commit himself at the moment - but 
talk of machines which Dragon ,oata itself 
could use tor administration and an in­
terest 1in pictorial menu systems such as 
Apple's Lisa indicate the e.xcitement with 
which he views the future. 

Brian's reluctance to discuss the 128 1in 
detail is based partly on the argument that 
the more !he says about it, the more 
competitors will kno,w. Doubtl'ess another 
reason is that talk of future projects draws 
attention away from the already availlable 
Dragon - although any wise micro buyer 
is likely to go for an already established 
machine which has overcome any initial1 
bugs and has had a good base of software 
de11eloped for it. 

On the subject of the micro industry as a 
who'le and Dragon Data's position in it, 

Brian is fortheoming. He thinks that the 
,company is a " real nice business" and 
enjoys " dealing on a day-to-day basis with 
up-to-date technology". He finds the in- , 
dustry itself exciting too - the challenge of ' 
beating the competition which is trying to 
do the same to you. Staying at least one 
jump ahead is the name of the game·, 
although as Brian points out, dec1iding 
what ,exactly you have to stay ahead of can 
be as difficult as dolng so. 

The competition may be "a moving 
base" lbut you have also to distinguish 
between "actual and perceived nival:s". As 
'he says: " Too often it's only in the small 
print in advertisements that you find out 
when something is actually going to be 
availabl'e." Dragon Data's desire to tie in 
publicity with availabi lity, and to have room 
to improve on rival developments, are 
other reasons for Bnian's reticence on new 
products. 

The question of when a rival procuct will 
be available in quantity is of c,rucial import­
ance to a comp1any such as Dragon Data. 
For example, Brian admits that the Elec­
tron will be a strong rival to the Dragon 3.2 
- how strong depends on the number ,of 
Electrons Acorn can get to the market. 
Similarly if de.mand exceeds the supply of 
Commodore's' 64 then the Dragon 64 
should benefit. ..,. 



New books and software are cropping up everywhere. 
Here's the pick of the bunch. 

I l TIME TRAVELLER . 
Jln Adventure in Time (History) 
by Sulis Software 

SPELLBOUND: BESIEGED 
(Spelling) 

WORD POWER 
Vocabulary and Spelling 
by SuHs Software 

S1randed 4000 years i n the past. you have 
to survive lhe peri ls of the Bronze Age. 
Roman Brita in and Norman. Renaissance 
and Victorian El'lgland in order 10 gel back 
to the present. Wild animals. soldiers. 
priests. princes and germs are after you. 
and on top of all !hat you've got 10 gel your 
historic.al facts right before yotJ can slip 
through the lime warp mto the nellt age. 
0946658 39 0 Casseue £9 95 
P1'1tf..sJ11_•cJ by Sul15 StJflltril'"' Md :md m , 1/iNed l1y .JU'l111 
Writ' r 8 Soi r Lid 

by Suli.s Sof1ware 

WORDPOWER is a powerful package 
cornaining more than 1200 words_ 
A choice of two games. plus a key· in optton 
and different levels of difficulty make up a 
compulsive package - and you·n soon find 
you 're packing a new punch with words 
you 've never known how to use properly 
before. 

Can you get your crusading knights across 
1he ravine to retieve the beleaguered city -
or will the infidels gel there firs1? Every 
word spelt right is a safe crossing for one 
of your knights. Spell a word wrong, and 
lhe infide ls wil l have an advaintage over 
vou . 

0946658 01 3 Cassen1t £11 00 094665812 9 Cassette ! 9 .9S 

Wt!f!v & Srm trrJ Wiiey & Su,..• lttJ 

----- -- - - ·-----·----- ---- -----------l 

P.,IJ!•sl'/e<I br Sulf!I. Softw .111: illld n,,1,~efr:cl hr Jn/111 t Pu&l1sl11,.J by Su/15 .5vl1L••ilf<' Ltd ml m:ui. 'told br Julin 

HOT PROGRAMS TO FEED 
YOUR DRAGON 
by M.A. Smith and G.P.S - Robinson 

1fhis book contams not only t he best 
programs for your Dragon (or Tandy Color 
Computer) but also a full description of how 
the programs work. how you can change 
thern. and how you can produce your own 
pr-09ra(T'IS. The book divides naturally into 
four seclmns 
AD\IANCE.D GAMES: These include 30-Sub 
Hunt (com1l let w ith Aadar screen and 
Sonar), Golf - which real1s11cal Iv uses 
1ovs1icks to control ball speed and direc11on. 
SOUND AND GRAPHICS: Synth - a full 
Solllnd and m usic svnthes1ser wilh 
graph1<:al ou1 1>~•I. also· Drawpack - tine 
drawmg with 1ovst1cks, logo - a 
compr hens1ve 1mplement<Hion of this new 
langu<ige. 
BUSINESS. For the business user of the 
Dragon 32. here 1s a full Word Processor. a 
Telephone CCJll Costing System and an 
l1lformalio11 Retneval S11stem. Each of lhese 
will turn vour Dragon 11110 a useful 
bu.S•l'less tool. 
UTILITIES: To sum w1tli. there 1s a u11hty to 
corwert Tandy tapes 10 -Dragon lormat and 
vice vorsa. so you can take h i ll advancage­
ol all avallablE:! Tandy Color Computer 
soltware. 
Decemaier BJ 
090!i 104 51)( 

ilp p.r DX 1 60 llM S 

£6 95 
Pvt1f•ll1 <f .•J t' S 1!1lli.r / 1•( tu 1n di fJrtt . .... , 1111t J .t1" K.e~rt-td ()" 
.J11l111 L'/1/ • ~· A .'fort< U <I 

ANATOMY OF THE DRAGON 
Advanced BASIC for The Dragon 
by,. Mike James 

Contains a detailed anatomy of 1he 
1 DRAGON' 32 cornpu1er for BASIC program­

mers. !Explains e1tactly how the DRAGON 
works and how you can make H work 
effectively for you. This new information. 
w h 1<;h does not appear in any other book or 
manual on t.he su1>1ect . opens up e1tci tin9 
new approaches to programming - and all 
new technical ideas are illustrated wi1h 
BASIC progra1mmin9 examples. 

0905104 3S8 
150 pages 

t:6 95 
Pr;bJ1r;l111<1 by S1.9111a· I t.ot·ltmr:u/ p,.,.,~ :md trJ.'JtA te ll bi; 
Jol'•n Wiley 8 So .. s lltJ 

LANGUAGE OF THE DRAGON 
6809 As•embly Language 
by Mike James 

This is the companion volr,;me to 
.. Advanced BASIC for the Dragon" also 
written by Mike James and published by 
Sigma Technical Press. II aims to teach 
6809 Assembler language to anyone with 
know ledge of BASIC. Each chapter includes 
examples and many ··cookbook" style 
roulines for your immediate use. You win 
then be able to Wfi te pr09rams. in 
assembler language, that are fas1er 1han 
BASIC programs. This 1s. particularly 
important for nigh speed "ar<:.ade" style 
games programs. 
If you ·re ready to move up to assembly 
1lan9ua9e - at home. school' or at your 
work. 1he n .. LANGUAGE OF THE 
ORAGON •. will give you the guidance you 
need. 
Features inc lude· Complele assembler 
w riUen in BASIC and buil• !UP 1hroughout 
the book: look at the problem before 
learning the answer: emphasise bil 
pauerns as fundamental data type for 
assembly language; assembly language 
equivalents of high level language 
mstructions; 6809 machine code 
mstruction se1 

Decornoor·83 
0905104 366 

approx . 150 p;;19 s 
£6.95 

Pubhslwd hy S1gm,1 f eclln•t!i!il p,.,,.,. """ mm e~ed br 
.JollTI Wrl"r I'. S<m:f Lt<J 

, ~ john Wiley are major publishers and distributors 
~ of books ar:'d software ~or the computing world. As 

well as Wiley professional reference books and 
software an extensive range of titles for the student and 

hobbyist is available by other leading publishers 
including Ellis Horw·ood, NCC, Sigma Technical Press, 
Sinclair Browne and &ills Software. 

Ask for further details now at any good bookshop. 

·---~------ John Wiley & Sons ltd - Baffim l ane · Chichester · §us§ex P0191UD · England 
'• 
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~· As Brian points out, both Sinclair and 
Orie have declared their intentions of 
moving upmarket - so the competitiion will 
be equally fierce for the 128. AU this while 
companies such as Commodore and the 
giant IBM have made a success of moving 
down. In fact IBM's PC Junior (code­
named Peanut) win be a major r'val -
when it is available. Brian's opinion is that 
IBM is likely to delay launching this 
machine in the UK until demand for its PC 
has quietened down. He adds: " IBM is very 
good at marketing, so I'm sure 1hey'U pick 
the right moment." When they do pick their 
moment 1here is no doubt that the PC 
Junior will sell, regardless of its technical 
merit. At a time when the list of 1injuri1es in 
the micro industry is growing ever longer, 
the appeal of IBM's solidity will be even 
stronger. This hst already includes Grundy, 
Jupiter, Atari, Texas Instruments and Mat­
tel - and some observers attempted to 
add Dragon Data earlier this year. 

In September a £2.5 million investment 
package was announced for the company. 
At the time it was admitted that summer 
sales had fallen short of predictions, 1PUt· 
ting ''strains on Dragon !Data's immediate 
cash and borrowing facilities" aooordlng to 
a shareholders' statement at the time. The 
link between a bad summer and the need 
for more money coloured reaction to th,e 
£2.5 million announcement. so that some 
people interpreted it as a rescue package. 
However Dragon Data argued: ''Although the 
fall·Off in demand emphasised for us the 
seasonal nature ,of this industry, the en~ 
couraging aspect was that Dragon held on 

to its overall market share." The company 
also thought that a request for capital was 
natural at that stage of its development, so 
the £2.5 million was an investment boost 
allowing it to gear up for the pre-Christmas 
sal'es period. 

At the time Dragon Data's shareholders 
also announced that former managing 
director Tony Clarke "had previously indi· 
cated to the board that he wished to resign 
for personal reasons". Dragon Data's main 
shareholder is Prutech, the high technolo­
gy investment division of Prudential Insur­
ance, which is a shareholder in GiEC. The 
board invited to GEC to provide one of its 
senior executives as Dragon Data's new 
managing director - and Brian took over 
on September 12. 

Optimistic view 
He is ,emphatic that the £2.5 million was 

an investment boost ("more than enough," 
he comments) and that the company's 
cash-flow problems were "very simple and 
overplayed by the press". He thinks that 
Dragon Data is "a very successful busi­
ness" and expects a turnover of £18 to £20 
million for the company's first Y·ear of 
operation. As he points out this is very 
"ambitious growth - the company has 
come from nowhere to be a leading home 
computer manufacturer in less than a 
year" . 

He continues: " The order book is full 
and we despatch everything we build.' 
The company has already sold all the 
Dragon 64s it can produce for Christmas 
and Brian thinks the machine has been 

GREAT 1SOFTWARE 
COMES BY CABLE 
'Si nce I intr,oduced my creator's game DRONE to you earlier in the year, thei r other 
releases D·RAGAUNNER, BACCARAT and CAVE FIGIHTER have continued to prove 
that the best Dragon software now comes by Cable. 

Their newest release is TRACE RACE, where you will need great skill to drive your 
light cyde around the 91mes grid in a l i fe or death struggle with your opponent or 
against the computer (each cassette has a 2 player game on one side and a solo game 
on the other) , · 

They have a special Clid $tmas. promotion, so why not treat yourself to an EXTRA 
VALUE DOUBLE PACK. Two 100% machine code games - DRAGON RACER and 
WASP INVASION have been packaged in a two cassette audio box at a great value 
pri ce of only £9.99. At this price you can.even give them as a present! 

"very well received in the US". 
Before moving to Dragon Data Brian 

was deputy managing director o1 a GEC 
subsidiary specialising in microprocessor­
controlled heating and venrtilat'on systems. 
He has a wide range of experience includ­
ing engineering, financial management 
and business applications for computers. 
He explains that GEC is more a " collection 
of companies ', much more ·decentralised 
than firms such as IBM, so he's used to 
operating " without a cushion". Dragon 
Data is " much younger and the industry 
faster-moving" than his previous experi­
ence, but. " certain things are basic to every 
business" . On the technical s ide he knows 
"enough to listen to what people tell me" 
and thinks that his lack of advanced 
expertise is a distinct advantage''. As he 
explains: " You need to lkeep basic busi­
ness objectives in mind and react fast. 
rather than keeping your head in the 
computer box." 

Brian is fascinated by the speed with 
which the micro industry is moving. Talking 
JUSt six weeks into his new job, he says 
with relish: " I feel as though I've been here 
for years, not just because things move so 
quickly but in 1erms of the amount I've 
covered." Brian's not sure !how long he will 
be with Dragon Data (officially he's on 
" temporary secondment" from GEC), but 
expects to be there a minimum of six 
months and has " mo plans to leave in the 
foreseeable future". In that six months. he 
will have acquired a great deal of experi· 
enoe - particularly if that sense of "time 
distortion" continues. • 

for the f irst t ime ever you can now obtain our attractive PVC Audio Boxes as a s.eparate item. Those of you who have seen 
these boxes as supplied with ev,ery Cable Software program will know that they provide a tough, dust-free system of storage 
for your cassettes. Each box holds a cassette complet,e with the plastic case and at the low price of £1 .. 99 per pack of three, 
will enable you to build up your own personal libarry of ''book'' type cases. . . 

Due to the successful sa les ·of Cable Software programs, some of the programmers are threatening to take a three month 
hol iday in the Bahamas to spend some of the money they have earned in the last few months. This means we may have some 
vacancies for programmers able to write 100% machine code programs. If you think you may be good enough for this type of 
programming, send us. details of any games you have written - next year it may be you sunning_ it up ii:' the Ba_hamas! 
May I finally thank you all for the stJpport you gave to my original appeal for recruits to help m the fight agamst the DRONE 

armies, and even now, new volunteers are still wel,come to join me in this valiant crusade'. 

Please supply me w; fh: 

..... TRACE RACE . .... BACCARAT ..... DRONE 
..... CAVE FIGHTER' •..•. DRAGRUNNER 
@£8.75 each 
... .. DOUBLE PACK @ £9.99 
... .. A UDIO BOX ES (Pack of 31 @ £1.99/pack 
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Make 
cheques 
payable 
to 
IP .S.L. 
!Marketing 

li.R .O.F .F. (Training Robot Officer of the Fr•-Svstem Federation) 

Distributed by: PSL Marketing, 52 Limbury Road, 
Luton, Beds. LU3 2Pl. Telephone: Luton (0582) 591493 

Prices include PIP & VAT. 
Send Orders to: 
P.S.L. MARKETING 
FREEPrOST 
LUTON LU3 2BR 
!NO STAMP REOUIRIED) 

N~me ,. t ........... ., , .. e , .... " • , .... '! . ... .. " e • ,, .. . . 

Address , . .••• • , .... . .. • . • ...... • · • · • · · · · 

................ "i ..... ,, .. t ........ j .... ...... ,, .. ........ .. 





MmeloDIAL 41 Truro Road St. Austell 
Cornwan PL25 5JE 
Tel: 0726 67676 

Send--1st c_lass stamp for FREE Software Lists for Draaon a_nd Tandv ranae ot comouters. 



Dept. 41 TR1URO R01AD, ST.AUSTELL CORNWALL .PU.5 S·JE. TEL:0726 3458 



The RAINBOW is the biggest and 
best magazine available for theiRS­
aoe Cotor, TDP-100, MC-10 and 
Dragon-32 Computers. 

And no wonder! It's over 300 pages. 
thick each month ... pages !brimming 
wilth programs, product reviews. 
tutorials, columns, hints and tiips 
about your computer. Yes, it is consi­
dered 0 the" Color Computer maga­
zine to buy. 

Don't delay. For only $22, you can 
get the Rainbow every month of the 
year. Then your Coco wm be 'Kong of 
the Hill too! 
U.K. Sub•crlptton Rlltn 
U.S. 157 eurtece rate 
U.S. S85 air rate 

...... ., ............ .,, • • ,, ... "'"nil' •••••••••••••••••••••••••••••••••• tll•Aainbow 9529 U.S. Highway-42 
5021228·449"2 PO. Box 209 

Prospect . Kr 40059 
YES! Siogn me up fo, a year {12 i$$Uesl or 1ne RAINBOW. 
Name· __ _ 
Address 
City _________ State_ 

Payment Enclosed 
Cl'large 0 VISA 0 Masteicard Cl American Ell 1>ress 
llllyAccount• _____ lnlefbank# (MC only) __ _ 
Signature _______ Card Expir<1toon Date __ _ 

·RAINBOW" ma9azine available in U.K. & Europe. U.K. ediliofl contains 
8.l(Clusive DRAGONcompalib1l1tychart . Sample copies£2.25 (+ 63p p& p} 
trom ELKAN 
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Ml'CRO 
$.HOP 

310 STREATHAM HIGH ROAD, LONDON SW16 6HG 
Tel:. 01·769 2887 

Open Tues-Sat 10.30 am lo 5.30 pm (Closed Mondays) 

SOFTWARE FROM A 1LL THE BEST SUPPLIERS 
- OVER THE COUNTER - . 

PLUS GROWING 1RANGE OF PERIPHERALS. 
SEE IT BEFORE YOU BUY IT. 

SAi: appreciated for catalogue - but please specify 
for which computer. 

OR~GON ZX81 ZX SPECTRUM 
THE 

DRAGONl'S LA R 
DRAGON SOFTWARE COUNTER 

recently opened 
Software demonstrations every day 

MrMRR Of TltE COlllPUTEll TMOE ASSOCIATION - YOUR FAIR DW 
- GUAIWITEE 

VISA. - A.CCESS - AMERIC,tiN EXPRESS - OtlllEAS CLUB 
ALL CARDS WELCOME 

http:copies�2.25


et u our own 
c ain reaction 

Pam O' Arey introduces Chains, a word game to beat the graphics blues . 
BEING THO,AOUGHL Y DISGRUNTLED 
with the apparent bugs in many Dragon 

. graphics programs featured in magazines. 
I have produced this word game for my 
famiiy and fellow graphics sufferers. It is 
based on a card game I played just once 
as a child, but which made a lasting 
impression on me. The game consisted of 
a pack of cards bearing names of railway 
stations and was a form of dominoes -
you added to the last stat:ion card played if 
you could match 1its last l'etter(s} with the 
first letter(s) of one of your station cards. 
Chains follows that idea, except that it 
1limits the matching overlap to a maximum 
of two letters. 

In order to minimise codingi and hence 
typing agonies I have deliberately om•tted 
vast numbers of possible error checks on 
the inputldetail1ed instructions/Input op­
tions through the screen (after all. you can 
always add to the program ,if necessary). 
There are some minor operational points 
that you can similarly improve upon. The. 

900.:t DA TA AD'Vf l'J t'URE, :~E(V~NT~• ANa'JU ~~ALI ~!'$• MJl:-IE;M ~ ALLE:f":(:f'f. OHffif:I" CHAFE. EMrutR, e;M l 
p~Hu;: ·. "·r.: ' . : • . ,, ' ' ,, 

~<'.11 O i>i~tPI !\Na rp.1~, El'<VF.L(Jf"'E. ~~A~tr. ~R:All1CAT!a. l!ASY. EA$f, E!SMUR, feTCli , 15'rl'tlllAS tUl!'I, ·G•(P!:'Y 
90'-'-0 DATA ·setojE:ROlJ5~.8ltN"rL.E!'IAN ,HVf.NA, l llLE !IJSo\, ~NA .. E, HJC~. LANGOiD, LEGAL..lSE · , · 
~(l4Q DMA. l"EBULA, ~~Pr.it. HAolf,l"!AfAD, NAr- J l•t, ~~1SH. E'REf-llii!IAL ,,,Attf PE. R£AD.o,SEFUOlJ$ s~· 
!!W'•nwt . · , "!· , · . . ~ . . 

!7'0~0. ' nA1'A i;v~'tl;M., f'!'E tJl"I, Sl'RA .-E. 5HAG.a¥ ,.,S:·r:~i.r>. Sf.;1E.Afff. Wifi'i~L.1:;;. THRUSl'; TE«rclil'i, !!A 
·~o•(I; PAtA: usHER. USUAL. LIM f R£ .• l)MBP.EL.t.:A. u~at;, !.iRl;:HJM1 t.A_BOUR, LOIG'ffi.t, uo 

Figure 1: Data entry 'sampfe. The words are/ umbled deliberately. 
HEM statements can all be omitted. too. I one or two letters with the first one or two 
have dellibera·tely avoided GOT Os/ letters of a word in t.heir list. If a player 
GOSUBs to those lines for that reason. cannot go and currently holds a less than 

Chains is a ,game for up to, nine players the maximum (six or nine) number of 
(the computer ,can play, too) with a choice words, the computer adds a further word to 
of play,ing from a maximum of six or nine that player's list for his/her next turn. (As 
words each. The computer initially dis1ri- the allocation is random, be· prepared for a . 
butes six or nine words (as instructed) to slight delay in response while the compu- ' 
each p'layer selected at random from the ter is hunting1 for the last one or two words 
available DATA. A further word is then still available for allocation.) If all players 
selected at random as the starting word are unable to go and have full all1ocations 
and is displayed on the scr,een. along with of words or there are no more words left to 
the first player's list of words. be allocated. the game ends with a listing 

Players in tum select from thefr lists, of the number of words still held by each 
numlbered from left to right across the players and the number of words each has , 
screen, to "chain" one of their words to the played. 
previous one !Played by matching its last A " patience ' version is poss1ible ., 

PA~ D"ARCY 
JUNE 1983 

PROGRAM 

NEW PuA,'(E~S 

PLAYERS · 
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... by pressing ENTER in response to the 
number of players prompt (the same can 
be achieved by entering ''1' ' player, too). 

To get the computer to play, enter " MY 
TURN" as the player's name. It is fascinat· 
ing to sit back and watch the action aUer 
entering " MY TURN" for all nine names! 

The game is as good as its DAT A I 
haven t included any DATA statements in 
the program listing as I feel, for entry 
purposes, it is easier to offer you a list, in 
English as it were, than have words split 
over printed lines. F1igure 1 shows how 
easy it is to enter the DATA. I have 
deliberately presented the words in the 

, lists in a jumbled fashion as a preponder· 
ance of 'N ;; words seemed to regularly 
occur for one playerr when using alphabetic 
sequence. The program can cope with 
words up to 10 characters long (three per 
screen line). 

I suggest that once you have typed in 
the program, it can be saved as the 
"master" and appropriate IDATA sets be 
added, each program version being called 
something instantly recognisable . 

Inbuilt program fl 1exibility 
1 Amount of 1DATA: The program 

copes with a maximum of 100 words (lines 
850-880 to increase this). Fewer than 100 
words may be used by terminating the 
DATA with the string"~•0 " 

2 Number of ptayers: The program 
automatically calculates the maximum per· 
missible number of players (to a maximum 
of nine) according to the amount of DATA 
andl maximum number of words (six or 
nine) each player is to· be allocated. 

3 Number of words per player: The 
variable " NW'' as set up in line 920 
detemines this (six or nine as 1required). It 
is an easy task to edit this line prior to RUN 
should you want a different version from 
the one you have saved (quicker than 
loading a different version. too!). Again, I 
could have made this an INPUT para­
meter, but wanted to minimise your code 

Words: I spent more than a day devising/refining this set, so good luck to you If you 
can do better! Obviously, the fewer variations you have on word starting&i'endings, the 
greater the chances of a successful conclusion. 
ADVENTURE ADVANTAGE ANGUISH ALIEN 
CHINA ENGINE ENVELOPE ERASE 

. THREAD THERE THETA TIARA 

. EASY NAIAD NAPKIN NEUROTIC 
ERADICATE EAST FEMUR FETCH 
RAFFLE RESIN ' RAG STRAFE 
HUMOROUS HALF HEROIC ICICLE 
USHER USUAL URGE URCHIN 
CHILLI CHIMPANZEE DECtDUOUS DEPRESS 
STAID SHEET THIMBLE TETCHY 
GENTLEMAN HYENA HYPHEN IDLE 
EAGER EAR ERA EARLY 

1 

PERENNIAL RECIPE READ GLADE 
STEEL STRING STYLUS EUROPE 
INANE INCH LANGUID LEGALISE 
ENROLS EVEREST EYE SPREAD 
LENGTH NATURAL YACHT YETI 
RECOUP YEAST ..... (87 words plus end marker) 

Figure 2 : An example DAT A fist simpJy vsfng ordinary words. 

ALLERGY 
NEAPOLITAN 
YULETIDE 
PER.I SH 
GENEROUS 
SERIOUS 
LIEU 
LABOUR 
EEL 
TEA 
IDEA 
EFFECT 
LEECH 
ELEVEN 
YARDAGE 
DEGREE 
RADIUS 

Stations: You've guessed it- the flrst set of DATA I produced! Compled from 
· BR's 1979/80 Passenger Tlmetable - but the difficulty is in arriving at a conciusion. 
Nevertheless, it ls geographically interesting. 
TENBY CHEPSTOW EYNSFORD LEEDS RVOE 
AYR INVERNESS MAAYLEBONE HULL ESHER 
LONDON KEW REDCAR YORK SWANSEA 
LIVERPOOL DEAL SOLIHULL SIDCUP YARMOUTH 
HARROGATE YEOVIL WATCHET VSTRAD ERITH 
OLDHAM BYFLEET RYE RUGBY WEYMOUTH 
AMBlESIDE USKEARO EW1ELL FELIXSTOWE SOUTHALL . 
DYMCHURCH' VENTNOR PENZANCE PELAW EPSOM 
CHARLBURY NEWCASTLE Al TRINCHAM REDRUTH ARUNDEL 
KETTERING LIMERICK WORKSOP GRIMSBY SKEGNESS 
MALLAfG UPHOLLAND KNEBWORTH LLANDAFF EGHAM 
NAILSEA ENFIELD ARDLUI NETLEY NEWARK 
EASTBOURNE THORPE GLOSSOP GRAYS DOLAU 
TYSELEY ETRURIA WATERLOO TONBRIDGE LLANELLI 
DUNDEE KIDSGROVE L YTHAM ABERDEEN ROCHDALE 
ALDERSHOT UPMINSTER HOVE, KILMARNOCK MAGHULL 
LANCING DUBLIN IPSWICH ORMSKIRK -- GALWAY 
DERBY THURSO KEND~l MANCHESTER THIRSK 
SHREWSBURY DEVONPORT STOKE YATTON EALING 
PWlLHELI HA YES ROSSLARE LEWES EDINBURGH 
,, .. ., (100 stations, but inclt.Jded tor safety ;n case any are omitted during entry!) 

entry task. • Figure 3: An e)(ample DA tA fist using the names of British Rail stations. 

340 PRJNT@384,"CONGRATULATIONS ~ YOU HAVE WON": PRINT 
350 REM ANOl'HER GAME PF\OCEDURE ~ 
3 60 P~INT@44S 1•WHAT NOW? QUI f (Q); SAME PL.AYERS < Y> ~ DIFFERENT PLAYERS (P) "; 
370 I TEM=RND <MAX>: GA$ 1111 I NKEY!'~: JF GA$="" THEN 3 ·70 
3 80 IF GAS="Q" THEN CLS: END 
390 IF GA$:::"Y" THEN 80 
4 00 IF GAS="P" THEN 60 

. 410 GOTO 370 
42() REM CHEC FOR CHEA'T'ING ~ 
4 30 FOR AA=! TO NW 
440 IF EA$=LEFTS(PS(NP.AA>,l> OR EBS=LEFTS<PSCNP,AA>,2> THEN 630 
450 NEXT AA 
460 REM CAN~T 60 
470 IF CL=O OR WLCNP)==NW THEN 570 
48'0 REM GIVE PLAYER A NE:W WORD 
490 GOSUB 1531;) 
'5<'>¢ WL <NP> =Wl- <NP) -t-1 
510 FOR AA=l iO· NW 
520 IF P$ <NP, AA> <:>" " THEN NEXT AA 
530 P$CNP,AA>=THIS$ 

. 540 LASi=O 
550 GOTO 100 
'560 REM NO NEW WORD CAN EtE ALLOCATED 

. 570 LAST=LAST+l: IF LASTaPTOT THEN 1580 ELSE 100 
580 REM ERROR RESPONSES Continued on page 44 
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Just one good marketabl game, educational. 
or strategic simulation program could earn you, as 
author, up to £1,000 as a lump sum if you sell the rights 
in it to Logic 3-Britain's fastest-growing company 
in home computer software. 

Or keep the copyright1 take a royalty 
on sales, and maybe earn even more in 
the long run - our best selling author is 
currently earning £1,000 per month 
in royalties. 

Logic 3 is now looking for n w high quality 
entertainment and educational software products 
to run on the leading home computers­
particularly Acorn Electron, Commodore 64, 
SindairSpectrumand Dragon. 

Write or phone Andrew Goltz at Logic 3, 
Mountbatten House, Victoria Street, Windsor 
(07635-57181) to know more. 

But oon. 

LOGIC3 

Or send the ~oupon for the Logic3 sofhvarecatalogue. 

Name 

Address 

Type of computer __ 

- -J. 

- THEKEYTOTHEWORLDO 11'l>M<•RROW Logic3 Ltd., Mountbatten House, Victori~ Street, Wi.ndsorSL41HE. !elephone: (07535) 57181 
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S9CI GA$ ... 11 lNVAl-I D - REDO" 
600 GOTO 660 
61<:• GA$= 11 NO WORD AT 11 +STR$ (ITEM) 

. 620 SOTO 660 
6:,S-0 GAS•" YES YOU CAN GO! IJ 

640 GOTO 660 
~50 GA$="NO WA\"~ 11 

66(1 Gosua 143<• 
670 f:'~INTQl480,GA•; 
b60 GOTO 150 
690 REM COMPUTER~s TURN 
700 FOR AAal TO 9 
710 lF EB$aLEFT$CPS(NP,AA>,2> THEN eoo 
720 NEXT AA 
730 FOR AA~l iO 9 
740 IF' EA$=LEFT$ <Pit CNP~ AA>, 1 > THEN 800 
750 NEXT AA 

. 760 GOSUB 1430 
770 PRINT@o480,"l CAN"'T 60!".; 
79(;) F.OR AA= 1 TO 9(U;:1: NEXT AA 
790 GOTO JJ:7o 
8(.)0 ITEM=AA 
810 THISS=PS(NP~ITEM) 
820 FOR AA=l TO 900: NEXT AA 
930 GOTO L:ZO 
840 REM PROGRAM INITIALISATJON 
850 CLEAR200 
g60 DiM W$(100>~WUClOO> P$C9,~ , 
870 REM SET UP DATA 
880 FOR HAX=l TO 100 
q90 READ W~CMAXJ: IF W$<MAX)~ 
900 NEXT MAX 
910 MAX=MAX - 1 
920 NW""9 
930 BLANKS=STR l NGS ( l 0 " 1

' ) 

940 GOT0 · 60 
950 REM INITIALISE FOR DlFFER£NT GAME 
960 C:LS. 
970 PRINT:i>13,"CHAINS" 

I 990 PRINT@45., "------" 
990 AA=JNTCCMAX--1)/NW>•IF AAJ9 THEN AA=9 
1000 PRINT"NUMBER Ot:" PLAYERS< 1 -";AA:")''=.: lNPUi PTOT 
1010 IF PTOT==O THEN PTOT=1 : " PN$ (PTQT.)d:••vouA TURN 11

: GOTO 1070: REH PATIENCE VER~ 
ON 
1020 IF PTOT >AA THEN 1000 ,. 
1030 PRINT"1PL·AYERS' NAMES <MAX 10 CHARS> II -. 

1040 FOR AA=l TO PTOT 
1050 PRINT AA") "•: INPUT ~N$~AAl , ' .. 
1060 NEXT AA 
1070 PRINT: PRINT'"P1RESS ANY "kEY TO START'' 
1080 ITEM=RND<MAX>: IF INKEY$= 11 n THEN 1090 
t090 RE'.TURN -
1100 REM INITIALISE GAME FiELDS 
1110 REM INITIALISE WORD AVAILABILlTIES 
1120 F9R AA=1 TO MAX: WU<AA>=O: NEXT. AA 
1130 CL=-MAX 
1140 REM' SET UP PLAYERS~ WORDS 
't 150 FOR AA-1 TO PiOi 
11o0 FDR AB=1 TO NW 
1170 ITEM:RNDCMAX> 
1180 IF WU<ITEM>-1 THEN 1170 
1190 P$<AA.A~>=W$(!TEM): WUtITEM>~l: NEXT AB 
1::?00 W?<AA>=O: WLCAA>=NW'· CL=CL-NW-
1210 NEX-T AA . 
1220 CLS: PRINT"CHAIN WO.RD TO THE LA'ST ONE OR TWO LETTERS Of; ., 
1230 GOSUEc 15.30 
1240 PRINT@24b,THIS$ 
1250 MLEN=LENCTHIS•>+1: EAS=RIGHTSCTH1S$~1>: 
12~0 NP=Ot LAST=O 
1270 RETURN 
1280 REM PRINT Pl,.AYER,$ WORDS 
1290 REM CLEAR LOWEA PART OF SCREE~· 
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Ava1labl'e In CARTRIDGE or On TA e nhancement 
lormoi .£29.95inc. 

• DRAGON F;lg FORTH ON rnSK FOR DELTA • E.iteeutes up fo 10 limes laster lhon BASIC • Language extendoble by 
us.er defined words.•· Words con even be defined using lhe FORTH ossembler for maximum speed• BASIC ond 
DELTA commands. still availabie from FORTH• Source code stored and con be compiled from d isk. • FORTH con 
be SOVed to disk, including ony new definitiOliS ONLY [2Q.Q5 lnclud•ng MANUAL • Fig FORTH glo.5s~ry • Model , inc. VAT 

SCRIBE FOR THE DRAGON 32 
• FULL UPPER and LOWER CASE <:1 1rec11rom tit~ lc~vboard . 
I An enlarged _.2 x 2<1 screen dl~p lay wl'lic l'I g ives 

o sui:>&rt> IUA.DABLE- te•t 
I f yll iexldlsplay on 1\1-reucreen 
•Automatic uni:Jerilne ond reverw image 
• 'UP 10 255 us.et-<lell,...d grapnics 
I Preci.slofi chatae!e; j)OS1illcn command g iv ing 

~u perl$ubs.crl pis. 
1 eiack on white iex a1~p1oy op1ion. 
• A new Prln1 ru command edencstng 10 1008 hus 

olmosl doubling s.creel'i area 

1ENCODER 09 1fOR TiHE DRAGON 32 
ENCODER 09 - i& a full svmbol!c a$$embler u$lng, 
$tandord mnemonics and pseudo op.codes. source 
codle con be 1ncorporo1ed Into &ASIC programi. 
The monitor ~ectlon contains commands 10 allow 
memory d1$ploy. modlllc<;itlon arid exeeu!ion. 
Memory 101oe11 move. bre<:111(1po1n1 hont;tl lng, full 
d 1sasse me ly ond a fu II ecmor a re only ·O lew or 11.~ 
monv ieaiures. The mosi pawelful a1si;embler.1-
d 1sossembler1e<l llor avgilable 1or the DRAGON 32. 
AYailoble o.s e111ier on integral OEll A l ltmenr or In 
corlndge. 
Cortrt(lge :£29".~. Disk - see above. 

REml.ER PREM1e11t.i11cQOsvsu Ms 20$ Croydon Rood, IV!erley. Lonc;l.on SE2C 7YX 
Tel~h.Qn~ Ot~ 7131 or 7781706 

_ I Dealer ono 8 l{l)Ort orClers welcomed. 

MICRe&VSTEMS 

HIPRINT FOR THE. DRAGON 32 
Ml PRINT - ~ereeri dumi:>er. 

- will dum i:> the enure con1enl'& oi your D~AGON 32 
1"11gt·H es scr-een o o '1igl\ resohu11r;m p nnler . Cal'\ be 
use<:110' des.lgn. d~splay eic . Ava ila lble 01 
presen1 for EPSON prinleir$ onlv. 01tler modules to 
1011ow $hor11v. 
Tope £1.QS 0 L TA dl ~k £t>.9S. 

PQSTAGE and PACKING 
lope~ t - 2 Q>Sp, 3 + £1 .25. 
CartridQB1 £2 50 
Dr1 .. e$ Qf 01sk pgckages £4.50 
Alli. PRICES INCLUDE I/AT. 
Send SAE for lull oafalogue-. 
ALLOW 28 DAYS ~0~ C>El.. iVER'r 

( ; l.~t-Y.\6·· •; 1 •il 
V/S4 

• 1 •1t .. . .. 
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1300 aosu:a 1390 
1310 PRINTa320,NP;PNS(NP> 
t320 FOR AA•1 TO ·3 
1330 PRINTi<341+CAA*11)),P$CNP~AA>; 
1340 PRINT8(340+((AA+3>t11>>,P$CNP. CAA+3>> ; 
t350 PRINTaC339+(CAA+6>•11)) PS(NP, (AA+6)); 
1360 NEXT AA 
1370 RETURN 
1380 REM CLEAR LOWER PART OF SCREEN 
1390 PRINTi320: PRINT: PRINT: PRINf: PRINT 
1400 GOSUB 143 0 
1410 REl'URN 
1420 REM CLEAR BOTTOM LINE 
1430 FOR AA•O TO 31 
1440 POKEC1504+AA>,&H60 
1450 NEXT AA 
1460 RETURN 
1470 REM ~OVE WORDS ALONG 
1480 FOR AB•1080 TO 1279 
1490 POKE AB, PEEK<AB+MLEN) 
1500 NEXT AB 
1510 RETURN 
1~20 REM ALLOCATE NEW WORD 
1530 ITEM•RND<MAX> 
1~40 IF WU<ITEM>=1 THEN 1530 
1550 THIS$•W$<ITEM> 1 WUUT£">•h 
t560 RETURN . 
1570 REM UNFINISHABLE GME 
1580 CLS 
1590 PRINTMO._ "END OF THE CHAIN'' 
1600 PRINTiH06 11 •WORDS LEFT PLAYED" 
1610 FOR AA-1 TO PTOT 
1620 PRINT PNS(AA) I 1 PRlNT8<144+( <AA-1> a32>) ,WL<AA> J" 
AA> 
1630 NEXT AA 
1640 GOTO 360 

"JI PRINT USJNB .... ,wr( 

The top selling Christmas game - get yours now! 
\Nith3D packaging. 
View the cassette with the supplied 
glasses for fantastic effect. 

You pfay m l JVit• producer PeekoSputburiz . 
M tersucce ·sfull y Sl;.' llin~ yo ur script, yo u an• phingl·d 

int11 thc trial , 1ribulat"on:;. TT\•tdn ·s~ and i nsanity oftt•e r:no .... ii: ' orld , 
a!' adl1r.. ~1.:t drunk, ra in sto p · -hl"M..1t i n.~. d irectors 'l.•,1a lk ou t, and counll .... ss t thcr 
prl•bk·rt\s hindcr~'OU . But occ,"ls ii.:inall hc'I p .urives, as you_ stru~~k ~o fi nis h. ~ou ~ ov.~~ 
1m wit> on bud gt't and on s~:hedule. tt ut w ill the pubh hkc 1t? .. . Will the-cnhc-; hk1· 1t. 

. Will \:1,m like it? .. . 
\,\friltt•1l i;, .1ssoci.-i1i1m with ;:i Film l'rodu tion ompany. 

+ SES FULL MEMORY * ON SCREEN SCORJNC * MUSIC * 
* T HEORETICAL ZS BILLION LEVELS O F PLAY* GRAPHICS* 

-

ONLY £7 • 95 Fl<OM s~lly s_.tware 
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TO: TWIG SYSTEMS SOFTWARIE, 6 HIGH STR EET, WENDOV ER , BU CKS. ENGLAND. 

My INlame is: • ii "'' ••• 1'' • ., • II• + fi •• II ••••• • • ,. '' • • <M •I •• Ill • • •• -I; • 

My Address : 

I own a computer Make 

Model 

Cheque D P.O. D Acoess D Barclaycard D 

I wish to purchase the ifo~ lorwing1 cais.settes. 
Pri oe:s ciuoted are linclusive of VAT. 

A .. Take the Strain 
8 . A ir Sea Missile £9 .00 e-ach 
C. Cambr idge or 
D. Othello f45 .00i for 
E.. The Tower the set 
F. The Quiz 
p,ost and Pack i ng 

II enc:l ose my total remittance of £ 

Access/Ba rel aycard NO· . .._ _ _,___. _ _.___.___.__..___.___.__._._ ..__.___.___.____, 

1 .oo 



ONLY ACTIVE SOFTWARE bring You a unique version of the all 
time classic board game, wtlich upholds every tradition of the original, 

BUT WITH ONE BIG DJFFEAENCE ••••• 

YOUR DRAGON PLAYS AS WELLlll 
And it plays a MEAN. MEAN game -
ualng1 cunning pre-programmed logic. it wm metch 
the toughest of opponents. 

And that's not all! _ .. Yoo can wave goodby to your Dragon's green on black text! FREE PARiet.NG usts 100% SUPER SMOOTH. SUPER FAST. Machine 
Code Graphics throughout the whole game. 
And then's roore!! • . • FREE PARKING iis p4ayecl with the whole ooardperrMnent/y diSPl•v•d on the hi-res SCrHn, so· you can always see your opponents. 

THE FILING SYSTEM £19.95 
Destined to become THE database f()r the Dragon computer, THE FILING SYSTEM 
turns your Dragon into a powerful da~ management svstem. · 

Incredibly versatile, it compares with wme disk based systems costir119 well over 
£100 . It features: 

Maximum 300 !fecord• per file 
A a•neroul 22 fields per record 
A powerful multiple sMrch on any field or 2 fields 
.A powerful sort on any field 
Full M1them1tical func:1ions 
Output to printer in leb• or column format 
Column totalling 
andml'(::hmore , .• , . • , 

With THE F•LING SYSTEM <1t vovr disp05al, you ca11 effortlessly produoe any number 
of custom databases. to svl1 YOUR reQu1i.rements. 

Profe$$lonally written presented in an • A4' ring binder. with a comprehensive 
manual, THE FILING SYSTEM will help with VAT, STOCK, CUSTOMER RECORDS, 
JOB SHEETS, HOBBIES, HOUSEHOLD ACCOUNTS. etc .• etc. We can provide a 
'HOT LINE' should vou ge i11to any difficulties. 

HIGHl V RECOMMENDED 

Example: CS.both sides r~orded 7&p .. ch + VAT 

BLANK CASSETTES 
Example: C5's 30p + VAT + Postage 

Library cases Ip each+ VAT 

Generous discounts available on duplication and blank. casutt•s. 
Prioa u.t ..,.....,..on,....._ 

AVAILAl:SLI: :>'UON 
r I•' _11 IJ' I IJ',r: 1fl't'f· . ,-~t·1· r•-111 11 11 1 r 1 ,1· GAME:S , TAPF I 1111-~11. t:1• 1'1j .1ll1·1I 

WE HAV!:. DO N E IT 

GAMES TAPE 2 Sl/\i1Pl 'r' AMAZING'"" 
WITHOUT QUESTION THE BEST SFL l IN G COMPlNDIUM /\VAI L ARIF 

1000 s OF SATISFlfO CUSTOM ERS 

PROFESSIONALL V 

BUil T RS -232 

INTERFACES 

£49.95 
UM VOUr Ori11gon 32 10 eon•'Ht,unic•tl!' With 
RS232 de¥1c.!9, I.E. Modolm1. Pronce•s, Olhor 
Compyt1Jf5 lll<:. Fully documeni..d _,, 1es1 
pr~a,., •• 
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SUPER QUALITY 

COVERS 

An investment at only 

£3.50 
OT CMEAP ~tretchlble loaw litt<"O plHlic , 

tlul ·" high qu..,.,. tough, durablot n>1le<>al "' 
ma1c111ng lllr.iilJDn CQlo..ra Loots ..,rv """'" 
GO ON . 'T"FIEA T VOUR O:RAG()N 

GAMESTAPE1 
WITHOUT QUESTION, 

tHE BEST SELLING COMPENDIUM AVAILABLE. 

IOOO'a OF SATISAED CUSTOMERS. 

"BEST 
FOR A.LL UH A C10 N P OW f\ILR S .:.r\ 
! c I f..,,,, •1'11.l.l lit tt II r I HI I• r .. , hli l~I r 

.1L Lt ,;.,1v1 r ' , • 1\1' •., r ~t- ~ 

(I 'I.ill'~~~ lll l l >t"'Jt,111 f'l=111r,i:!.\~'~ "• 

BUY 1•l'•l'. 1 :..-.·1r11 t.. ... 1'"~1-l'H l' l t'H I ~'l)(Jt{ IH 

Pl= I 1, H .'I. r<,'tr .... l l\,ll, .. ,~•t •- l ,;.1 rt .t.H 1 q 11 q1 

l.l"i .:.1·~1 l • ,\ "' J' •,\ ll P-~ C·; i ;;- rf 1 T -

... - !I ta'.ffttofN.,ff~...., p-.dun~111ud 1he.!n bwuhtu ... ~ .1t of•• 
Dr.f!tl:M'l·s. r1cttie c~ · ,.,. ~ f.iiDhl IJl'"H. ~M ~ tfW"n " !JOOd a 1heliW ~· --.. --~ .. 1\'(JUll COMPU11Jl - A.HllL 1-

Interplanetary w ·umpus Mansion. 
Trader lncndiblt f.i I OuMii Ille Wumpi 

A IYIM.tiw :IOK of ,..11ime •d•Mluri!' 11$9&29:.I( . 

Hi-lo Atom Hunt · 
8rill,.nt llOu!'ld hi·ll9t Qtaiotlio. 95 P4' cet11 lull-co!Dt,Jr 9'"•Phial 

UtH Over 201< lh;esowr20IC 

Execution Wipeout 
Mour$ of fuf'! 9<Jlir•nie.d'' " 4 calQUr grllPhics-

mM11ve JOIC e. warned - lhit is nol N1-y. 

Snail Pace A ir Assault 
the tl!K tlement 11$. ~Qll.1 .-'1beaf• b1e. Uill aound lllCJ•MlistJc mo-.menr 

Am1nr•• :i:61<. Df 1-..licoo-• 
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I £6.90 
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I AOOR~S I 
I .. I 
~~-~~----~-----~ 
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e inner's ui e 
10 crac in 

mac ine· co e 
Bruce Devlin provides an introduction to 6809 machine code programming 

HOW MANY TIMES has that Basic pro- If the right electrical connections are used to convert phrases we humans rec-
gran:i you've written worked far too slowly made to the micro-processor by the manu- ognise (mnemonics) into numbers that the 
to give you any excitement? How often facturer 1hen 1he following are also possi- computer recognises (op-codes}. The 

' have you heard of the speed and excite- ble; program which runs .assembly language is 
ment of programs written in machine 6 .. It may cause a character to appear known as an Assembler. 
code? How many times have you won· on a video screen. Assembly lang1uage consists of a num-
dered where to start learning mhis mystical 7. It may cause a pixel pattern (colour ber of lines. Each line can have up to four 
language? Well look no further - this or black and white) to appear on a video parts: Label - Instruction ~ Data -
anicle is designed to nurse the tender screen. Comment. For example: (l1 LOOP -
beginner througtl the first stages in 8. It may be a port to some electrical SUBA - #7 -Subtract 7 from A accumu-
ma~hlne code programming. equipment. lator. 

The first thing to realise about machine These are just a few of the uses a byte Label is used to Indicate to the assemb-
code is that we are commtt.micating directly may be put to at the whim of the program- ler that whenever the word @,LOOP 
with the microprocessor " brain" of the mer. appears then this is the bit of program we 
computer rather than through an interpre- To demonstrate the difference in speed are talking about. In Basic we use the 
ter (ie Basic). This explains why machine between machine code and Basic below is phrase GOTO linenumber. In machine 
code is so much faster. Imagine trying to ·a short program which has been written code we use JP label (JP means JumP). 
communicate with a Japanese· person via identically in both the languages. (To load Therefore the label can be thought of as a 
an interpreter. It would be much quicker if the machine code use the machine code type of line number. The difference is that 
we were able to talk to him in Japanese. loader wtth 1his article.) only the lines that need labels .are given 
Aoother important thing to realise is that By dividing the timer result in the Basic them; all others are left blank. In reality the 
machine code is byte-oriented. This program by that in the machine code label is equivalent to the memory address 
means that when the computer fetches program you will see how many times where the instruction is stored. 
instructions. or data it does so one lbyte at a faster machine code is for simple calcula- Instruction is the part which is converted 
time. If we consider a single byte in lions.. into a number and put into memory, telling 
memory. ii may be used for many different . Not all Basic roUitines can be performed the computer what to do. In this case 
things. For example: faster in machine code however. The SUBA tells the computer to SUBtract 

1. II may represent a machine code PAINT command, for example, requires .• something from accumulator A. 
instruction that the microprocessor would very little interpretation time but quite a lot Data is the part which is converted into a 
'ead and execute when instructed. of execution time. number and put into memory. telling the 

2. U may represent an unsigned num- Enough of the introductory blurb- y,ou computer what information the instruction 
ber between O and 255. are now probably itching to write some is to use. This could take the form of a 

3. It may represent a signed number code yourself . Strictly speaking, machine number, an address, a register name, an 
between - 128 and 127. code is a series of numbers in memory ASCII character etc. In this case # 7 

4. It may represent a character by which the computer understands. Trying to means "ttie· number 7" _ 
containing an ASCII code. remember which number does which in- Comment is ignored by the assembler : 

5. lit may represent eight binary onJoff struction is nea1r1y impossible so a Ian~_ and is only there to make life easier for the 
switc'hes. guage called ''assembly language" is programmer to follow the program. • 

10 GOSUB tooo:TIMER=O 
20 EXEC kH6000 
30 PRINT ~IM~R : 2ND 

10 TIMER =O (C>COPYRIG~T COMPUSE"SE LTD 1-983 DASJll J. "6 
20 GOSU8 . 100 6000 1001 ALL 
30 PRINT TIMER . END 6000 CClOOO 1010 LDD ttSlOOO . 
100 D=~HlOOQ 6003 830001 1020 CILOOP SUBD ttl 
110 D=D-1 ~006 . 26Fa 1030 BNE &LOOP 
120 IF D<>O THEN 110 6008. 39 1040 RTS 

. 130 RETURN 6009 10~0 END 

This short program - in &sic at ten and in machine code at right- ~hows the difference in speed be/ween the two. 
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Aclio1n Pa1ckedl 100°/o M'achine Code Arcade Software for DRAGON 32 
J L'lORAISOfi ' l'llceos Chess 

• J.l'.'loNiU5011' - ···- . . ---

"11(805 Vultures 

.-, 
'· t • f ( ' -·~ · ~ 

k --~~4 ~ 

ltlll~~--~~ .. 
'· ~,.. 

' DRDIDS: $1ap lhe Oro1<1s remow1g 
lead sh1el!ls to release lhe bambs 
v.tii~ \Ill <leslri)j' IM \\'IHld 

CRUSADER: I Qll(!SI al th~ ttotv Grail 
Y'!U . IMlr intrepid h!!fo. hawi 10 aver· 
c-Ome $even loc reasi~gry difficul1 
slages to re-.ach your i;io;il o one nas 
yef I aiJe 11 ! 

Vl!L TURES· (l(ll;i11on·type ir.ame n 
y,,· ti a 11aeii ol \IU1t11res guard 111011 
~gs. Just when yo11 hink ~ou"ve 
kilted then all . the e!Jgs atcn1 

BONK/t Climll IJle ladder aoo dig 
holes o Ira~ th~ .. Mei1111es .. beto'~ 
llley kill yau 

£6.95 £7.95 

Mlc'los ar;iiJonz £6.95 £6.95 1-·----· --- ----.--·---" 

M!~b°S-~~a~. 
MAURICE. MINOR 

Ou tor a quiet drive In your Morris Minor when. you 1!'kadverte lly wander on lo a race 1rack. 
and lind yoursel1 in the middle of a Grand Prix. To turn bac agalllSt !he o1her cars would l>e 
s11icide. The only tl'llng to do is g~·1 your teeth . gr"p he wheel. pul your 1oot do vr'I and make 
tor the finishing Ii e and SC1 fety II you can avoid the crash bar ·ers and 011 slicks. drrve last 
enough to avoid being run over by Mario ancf Nelson be ind yo . then you can think acout 
overtaking the c.ars in lront Gan vou ma~e it belore your car !alls to p1e«s? Ano er superb 
Arcade slyle game wrth animated h1g resolution colour graphics and sound . :Require$ one 
joy:sllCk_ 
A very last action with accelerator . damage rei1>ort. 1mer . sbc levels of sk1111 and hallo~ fame. 
SUPPL EO 0 CASSETIE •......•.. .. ........ .... ... --· . .. ..... .. --· . .. . ... ... . .. . .. . .. . .•. .. . . 1:6-95 

., All orders despatched by return 1st class post 
Callers and Trade enquiries welcome 

Available from SPECTRUM and other good software dealers 
DRAGO 4: Pterodae1 ' Torpedo R I 
~ntl Hom~s . 

3 games lor £6.95 
DEPT OU1283, 2 GLENSDALE STREET, LEEDS LS9 9JJ 

TE LEPHONE (0532)480987 

The best books 1for the · 
S'UNSHIME Dragon32 

The Working Dragon 32 
A library of practical sub-routines and 
programs. 1Sf l'. O li.; .;(it! 111 / 

• "There clearly Is o need for books ol 
this kind which provide more than ju$1 
games " - Procticol Computing , 
Sept 1983. 

• It's o good one " - Personal Computer 
News. Moy 20 1983 

The Dragon Trainer 
Wri1tan as a combined monuol and 
beginnell's course on the power of 
Dragon Basic. It 1is aimed at the beginne.r 
and assumes no previous experience of 
cornputing . t~ a 1 n ..i .. i-;:1,, n :i 

Dragon 32 Games Master 
lecm how t·o write your own top level 
gomes. SB' o l , rn 1 

• '"If you can 't write o holf woy decent 
game olter th is then it will be down to 
your own lack of imagination. I would 
recommend the Sroins book as the best 
of this selection. " Which Micro - Sept 83' 

Advanced Sounds & Graphics 
for the Dragon Computer 
All the major o·spect:s of the sound and 
graphics capabilities of this machine are 
covered in extensive detail . 1<, ::; • r -i t .1 n (I 

r""-------------1 Please send me D Dragon 32 Games I 
I D The Workin9 O,-ogon 32 Master at £5 .95 eoc;:h 

Of £5.95 each o· Adva"ced Sound & I look out for the Sunshine " 
range in W.H. Smith's, I D The Oregon Trainer Graphics 01 £5.95 eoch 
Boots, John .Menzies, ot t 5.95 each D Cn,,1i$ in91 at £6 .95 each I 
other leading retail chains I 

l • g h I endos·e cheque/ postol order for£ _ mode payable I 
Cru s\n and throug our national ., to: Sunshine 8ooks: 12/ 13 Liule Newport St ., London WC2R 3LD 
Quick tt"link.ing network of bookshops I 
ot'ld dexterity are ond specialist stores. I Name ---------------------

required to , Dealer •nquiries: Address I 
master this high 01-734 3454. I 
speed d"lase game. I Signotur.e _' · _________ I 
~~~~~~::.. __________ .!.we con normally deliver in 4/ 5 days . .J : ____ . __ , ______ _ 
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Machine code loader 
THE FOLLOWING SHORT program :is a useful machine code loader. The best way to 
use it is by first saving it on cassette, ·then loading it before you type in one of the 
example programs. 

The program displays the memory location currently being altered along with the 
previous two and the following two. Using the up and down arrow keys enables you to• 
scroll through memory. (The ENTER key has the same effect as the down arrow key.) 
To enter a hex digit just press the key and you will see it appears at the right-hand side 
of the number as it shifts left. To exit from the loader press the CLEAR key. You will be 
retumed to your program. 
1000 REMHMACMI1NE CODE LOADER+l-
1001 CLEAR 200, lcHSOOO 
1010 CLS : !NPUT "START 
1020 PRINT @128,"DEC 

LOCATION '"SLOC 

1030 PRINT m160,•ADDR 
1040 FOR l•LOC-2 TO LOC+2 

HEX Hex• 
ADDR VALUE" 

10,0 PRINT USING•#w••* ~ ~ • ~~·;t;HEXS<t>JHEXS<PEEK(l)) 

1060 NEXT I 
1070 PRINT @273,HEXS(f)EEKCLOCl>"<••• 
1080 AS•INKEYS:IF A••••THEN1080 
1090 IF AS•~A•THEN LOC•LOC-1:GOT01030 
1100 JF AS•CHRSClO> OR A••CHRSC13t THEN LOC•LOC+l : GOTO 1030 
1110 IF A••CHRS! 12> THEN CLS:.RETURN 
1120 A•INSTRlt,•Ot234~6789ABCDEF•,A•>-1 
1130 IF A<orHEN SOUND 100,1:GOTO 1080 
1140 POKE LOC,A+16*<PEEK<LOC)AND15):GOTO 1070 

A typical 'line that would be entered by the loader is: · 
6000 F67FFF 101 O LOB $7FFF B=KEY PRESSED 

11 2 3 4 5 
1 - Address: This is entered at the INPUT statement when the, program is 

running. When entering data, keep a check on the address to make 
sure it is the same as that given in the listing. 

2- HEX data: Each byte consists of two characters and each should be entered 
(even if one of them is zero). To key in the data in this example type 
F6 ENTER 
7F ENTER 
FF ENTER 

3 - Line number: A quirk of this particular assembler; please ignore. 
4- Assembly language: This is the instruction written in assembfy language. 
5 - Comment: These have been added to help you follow the program. 

• The microprocessor ''brain" inside the 
Dragon 32 is a 6809E manufactured by 
Motorola and is one of the most powerful 
B·bit microprocessors on the market 

The ,6809 is capable of a -bit operations 
(acting on one byte at a lime) and some 
16-bit operations (acting on two bytes 
simultaneously) . 

Operations ·n registers 
These operations are performed mainly 

in the registers. These are internal "vari­
ables'' in which arithmetic and logic is 
performed. The registers are : 

A - This is known as the A accumula· 
tor. Simple arithmetic and logic can be 
performed on an 8-bit number in this 
accumulator. 

B - This is also an accumulator and is 
identical to A in operation. 

D - This is a 16-bit accumulator having 
A as the fi rst byte and B as the second 
byte. For example, if A contains &H12 and 
B CQntains &H34 then D = &H1234. 

S - This is the system stack. 
PC - This is the program counter, 

1 perhaps the most important register be­
cause it tells the computer where the next 
instruction is in memory. It is updated with 
every instruction executed . 

CC - This is the condition code regis­
ter. It contains a number of flags which are 

updated (if necessary) instantly afteir every 
instruction is executed. They are used to 
indicate what happened after the last 
instruction (zero answer, negative answer, 
overflow and so on) . 

DP - This is the direct page register 
which wil l not concem us as yet. . 

X - This is an index register and is used 
for indexed addressing. This means that X 
contains a number which will be used as 
an address. For example, if X contains 
&H6A4F and the instruction LDA.X is 
encountered. then the A accumulator will 
be loaded from location &H6A4F. 

Y - This is an index register and is 
identical in operation to X. 

U - This is the user stack. It is identical 
in operation to S but is not used by the 
system. 

Now that you know what registers you 
have, the next thing to learn is what you 
can do with them. Here are a few instruc­
tions for moving numbers: LD, ST, CLR. 
These are mnemonics (abbreviated 
phrases) for the following commands. 

LO = LoaD - This will load a number 
into a register. For example, LDA #7 is 
similar to the Basic statement LET A = 7. 

ST = S"fore - This will store the 
co-ntents of a register in memory. This is 
similar to the Basic statement POKE 
address. A. 

CLR "" CLeaR - This will load a 
register with zero quickly. 

The vital thing to realise about machine 
code is that the variables where you 
remember things such as the position of a 
spaceship in a video game or the name of 
the person using the program are no 
l.onger names but memory locations. and 
the variables that you use for calculating 
are the registers. For example, if you 1 
stored the number of points a player has in ' 
location &H6001 and you wanted to add 
thr,ee 10 it then you could do it like this: 

1 LOA $60011 
2ADDA #3 
3 STA $60011 

Note that in assembler HEX i1s represented 
by a $ and not by &H. 

Une 11 
- Load accumulator A from 

location &H6001 . Note that no # sign is 
present. If the instruction were LOA #6001 
then the microprocessor would try and load 
A with the decimal number 6001 and not 
load A from memory location &H6001. 

Line 2 - ADD the decimal number 3 to 
the A accumulator. 

Line, 3 - Store the A accumulator back 
in rocalion1 6001 hex. 

Addressing modes 
The way data is given lo an instruction is 

known as lhe add'r·essing mode. The #n (n 
is a number) is known as immediate 
addressing. It means use the number n. 
The case where an address (or label) 
follows the instruction is known as ex.· 
tended addressing. It means use the num­
ber in this memory !location. The folfowing 
are examples of extended addressing. 

LOB 18462 = Load accumulator from 
decimal! memory location 18462. 

CLR (i1 TOP = Clear rnemory location 
referred to by the label (r1 TOP. 

STX $642 = Store index register X in 
locations &H642 and &H643. (X is a two 
byte register: the first byte is stored in 
&H642 andl the second in &H643) . 

As mentioned before, another ·type of 
addressing is indexed addressing. Hlere, 
instead of specifying an address, you give 
1he name of a register. Imagine the X 
register contains the address of a square 
on the text screen (&H4FF, for example, is 
half way down on the right hand side). and 
the B accumulator contains the number 
223 (ASCII code for a cyan blob). Stof'iing 
accumU!lator B at the location specified by ' 
X will cause a cyan blob to appear half-way 
down the screen on the right-hand side. 
7000 SE 04 00 LOX #$400 - Load X 
with screen address. 
7003 C6 OF LOB #223 - Load B with 
code for cyan blob. 
7005 E7 84 STB .x - Store bob on 1 

screen. 
7007 39 ATS - Retum to Basic. 

Auto-inc1rement 
Another ve,rsion of indexed address1ing 

is known as Auto-increment (eg STB ,X+ ). 
This is the same as lbefore except that 
after B has been storedl, the micro- 1 

processor performs X = X + 1; so, in the i 
above example, if STB ,X were used, 
then when ATS was reached the X register 
wou l d contai'i1 the value &HSOO 
(&H4FF 1 }. Before r'eading on, work ~ 
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10 GOSUB 1000 
20 AS•INKEYS : IF Asa•• THEN 20 
30 POKE ~H7FFF,ASCiAS> : EXEC ~H6000 
40 GOTO 20 
(C>COPYRIGHT COMPU$ENSE. LTD 1983 DASH 
6000 1001 ALL 

1.6 

6000 F67FFF 1010 LDB S7FFF B•t<EY PRESSED 
6003 SE0400 1020 LDX ••400 X•ADDRESS OF SCREEN TOP LEFT 
6006 E780 1030 •LOOP ST8 ,x+ STORE CHARACTER ON SCREEN 
6008 1040 * AND POINT X TO THE NEXT LOCATION 
6008 8C0600 10~0 CMPX •s600 DOES X POINT OFF THE SCREEN 
600B 26F9 1060 BNE @LOOP IF NOT THEN GOTO &LOOP . 
600D 39 10'70 RTS R.ETUAN TO BASIC 
600E 1080 END 

· Ptogram 1: clears the screen with the key you press on the keyboard. 

_. your way through Program No 1. This 
program wi ll clear the screen with the key 
you press on the keyboard. 

Arithmetic that the 6809 can perform is 

I 
either 1 or 2-byte integer arithmetic. Us. ing 
1 byte means the numbers O - 255 or 
- 128 to + 127 can be used. Using 2 bytes 
means the numbers 0-65536 or - 32768 to 
+ 32767 can be used. 

If decimal points are to be used, the 
floating point representation is used. This 
takes between 4 andl 16 bytes per number 
and all ari thmetic taikes many machine 
code instructions. It is therefore much 
slower and more complex but required if 
SIN, COS and TAN etc. are to be used. 
We will only deal with integer arithmetic. 

The main arithmetical instructions are as 

follows: 
ADD - Add an 8-bit number to A (or 

B} and stote the· result in that register. For 
e)Cample, add 19 to memory location 
&H100: 
LOA 19 - Let accumulator A = 11 9 
(decimal). 
ADDA $100 - Add contents of location 
&H100 to A. 
STA $100 - Store tlhe result (currently in 
A} in location 1 OOhex. 

SUB - Subtract an 8·bit number from 
A (or B) and store the resu lt in that register. 
For example, pertorm the sum a CHANGE 
= (ci MONEY - (n COSTwhere CHANGE, 
(i1 MONEY and (ct COST are labels which 
have been previously defined. 
LOB (ct MONEY - Load B with the number 

at the memory location referred to by label 
@MONEY. 
SUBB ((1 COST - Subtract contents of 
@COST. 
STB <_t CHANG.C: - Store the result at 
location ((1,CHANGE. 

As with both of the above instructions. if 
the numbers were 16-bit and not B·bit 
then the O register would have been used 
(LOO, ADDO SUBD, STD etc using two 
memory locations). 

INC - Add one to a memory location or 
accumulator (not D). 
INCA~ Add one to A. 
INC X - Let the memory location indexed 
by the X register = its original value + 1. 

DEC - Subtract one from a memory 
location or accumulator (not 0). ~ 

BJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJ~ 
.. 

BEAT THE 1CASINOSI YES, YOU CAN WIN! 
GET ALL THE FAST·MOVING ACTION AND EXCITEMENT OF BLAC1KJA.CK, ON1E OF THE MOST 
POPULAR CASINO GAMES IN. BRITAl1N AND THE UNITED STATES, AND LEARN HOW TO TURN 

THE ODDS IN YOUR F.AVOUR AND WIN 
Blackjack, the gambler's version of the card game of Pontoon or 21 , is the only casino game where a skilled 
player can be~t the dealer and WIN. Chipmunk Software, whose highly successful SWINGOMETER program 
forecast Mrs. Thatcher's June 1983 election victory four months in advance, have now come up with another 
best-seller: the BJ program. 

The all-new BJ program, based on detail1ed mathematical and field research in Britain and the United States, 
shows you !how to play winning Blackjack - and you can play the game either against the computer at home 
or, using the winning system, in the casinos. We tried it-· and made £400 in 40 hours' play. That's £1 O per 
hour PROFIT.. 
*UP TO SEVEN PEOPLE CAN PLAY AT ONCE * CLEAR !INSTRUCTIONS 
* USEA-FRllENDL Y PROGRAM * PLAY 1FOR FUN OR PLAY FOR PROFIT 
* NEW AUTO-BLACKJACK FEATURE 
*THE IDEAL CHRISTMAS PRESENT 

* LONDON OR LAS VEGAS RULES 
*WINNING SYSTEM FULLY EXPLAINED * FAST-ACTION GAME 
*ALL STAKES ANO WINS DISPLAYED * SEVEN DIFFE 1RENT STAKING SYSTEMS 
*THE WINN,NG PROGRAM FOR WINNE~S 

The BJ program, for the Dragon 32, is unique. It demonstrates the fun of home compuUng and the serious 
capabilities of your machine. 

Send £5.95 to CHIPMUNK SOFTWARE, 71 Albert Road, Richmond, Surrey 
BARGA1IN CHRISTMAS OFFER: £1 off if you send us your own cassette 

" 
BJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJBJB~ 
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Introducing a NEW program for the Trojan Light Pen. 
This new ADVANCED program includes the following 
graphics facilities: 
* Oraw 1Box * 'Draw Circle * Draw Line * Draw Pk::ture * Colour Fiii Designated Areas 
* Save and load pictures to ,and from tape 

·All in Hi-Res Screen in any of four colours. 
The following functions are for use on the Text screen: 
* Data entry and processing 
* Menu selection and control * Games playing - the fascinating game of NIM 

included on cassette 
This is a first~class program which gives hints and tips on 
how to write programs for the pen. Ideal for many 
educational uses. 
A TOP QUALITY PEtll PLUS A FIRST·CLA.SS PROC. 
RAM FOR ONLY £11.50 including VAT. 
THE BEST PEN PACKAGE AVAILABLE 
Dealer enquiries welcome. 
Send cheque or PO 10: 
Dept D.U.7 

Trojan Products, 166 Derlwyn 
Dunvant, Swansea 

SA2 7PF. Tel: (0792) 205491 

• Every cassette comes comple!e with 
fully detailed booklet. 

• Price inciudes P&P. 
• Otders despatched by return. 
'Ch SIP 0 bl C ; I I . • I 

'.1''e c•l1£>.r ""I'"' l" q,,a•"ty at I OW PH ICES 
~'Ve ou·r murt' on rne ·ns1c1e 1nsteac1 of the uuls1ae 

FROM WHITSOFT - NOT WHIZ BAM POW ZAP, BUT ..• 
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HIGH POWER STRATEGY GAMES 
....• RESULTS ARE COMING IN WITH ... .. 

ELEITlllll FEllEI 
Have you chosen the flight Party leader - How well did you spend 
Campaign Funds - Can 'you survive the scandals - Will your nerve 

hold on the Elect ion Night Special T .V. show! 

RACE AGAINST TIME ANO THE ELEMENTS WITH .. . •. 

Haggle with shipyards to buy your Oil Rig - Tow out your Platform -
Race your competitors to lay your Pipeline - Wat ch the t ickertape of 
World O il Prices - Can you make enough money to avoid Demotion! 

A Iii Dragon and Tandy @ £6.9 S Orie @ £7 .95 l includ i ng J)05t and packing) 
Please ru sh me . ..... .. ... copies of ELECTION F EVER a11d .. ... ...... copies 
of Oil. BARO N for tie : -

0 Ori e 481< 0 Dragon 32 O' Tandy Co lor Computer 

Name; .. .... .... . .. . . . .. .. . ... . ... ......... .. ........ . .. . . ..... ............. .. . . ... . 

A lldress: ..•.••• ... . .... .. . . •.. . . , , .. , , , ... . . . . .• , .....• , , • , . , , , ..... ... . , , .... ... ... . 

.. . . .. . . .. . .. • . . . . . • . . . . . . . . .. .. . • . . . . . . . . . . . . . . .. . . . . • . Post Code : .. . ... .. .. ... . . .. .. . 
I enclose cheque/postal order value £ .... . : ...... . .... ... . . . made pay ab le t o: 
WHITTINGTON HOUSE INTERNATIONAL LTD . .. 
42'·45 New Broad St reet. London, EC2 ·. ~ 



~DECB-8"" B-i. 
DEC $71 B3 - let contents of &H71 B3 = 
contents of &H71 B3 - 1 . 

MUL - Murtiply A and B accumulators 
and store the result in D. 
LOO #$1234 - Let A ... &H12 and let B ... 
&H34. 
MUL-Let D = &H12*&H34 = &H3A8. 

When using these functions the results 
will be 100 percent predictable it all the 
numbers (including the results) are in the 
range O - 255 (that is, hex FF and binary 
1111 111' 1 ). but what would happen if we 
tried: 
LOA #6A = 6 
SUB #7 A = A - 7 ?? 

Let's try the sum ~n binary: 
e = 0000 0110 
7 = 0000 0111 

: .. 1111111111111111 
(Work through the sum yourself re· 
membering that to perform 0 - 1 you have 
to ''borrow a ·1" giving 10 - 1 which in 
decimal = 2 - 1.) 

Endless ones 
You will see the answer is an endless 

string of ones. As we have only 8 bits. to 
play witn, the number ~ 1 is represented 
by hex FF. Let's just make certain that this 
wor,ks. The sum 1 + {-1) - O 

11 = 0000 0001 + 
- 1 = 1111 1111 

I 1JOOOOlOOOO 
If we pretend to be the computer and 

only look at the right hand eight bits then 
we see that this works - the answer Is 
zero. This is known as the twos oomple· 
ment method of storing negative numbers. 
The method for calculating a negative 
number is as follows: 

Let's take the example 42 (hex 2A). First 
write out the number in binary 0010 1010. 
Now invert all the bits 11011 0101 and 
finally add one 1101 0110 = -42 == &HD6. 
You will notice that for negative numbers 
the left-hand bit is always one. I will leave It 
to you to show that + 128 has the same 
binary representation as - 128. This gives 
us the numbers + 127 down to -128 if we 
so choose. The instruction NEG (NEGate) 
will turn a positive number into· a negative 
or vice-versa. For example: 

LOA 32651 - Load A from memory 
looation decimal 32651 . 

NEGA ~ Negate it. 
STA 32652 - Store it in location 32652. 

Neg.at ion 
As with INC and DEC, if we wan1 to 

negate the contents of memory location 
36142 we merely enter NEG 36142 lnto 
our assembler. 

When arithmetic is perlormed (whether 
you choose numbers to be in the range ·o-
255 or - 128 to + 127)., a register called 
the condition code register is updated. 
Thi1s register stores information so that 
decisions can be made by using the 
branch instruction. 

Consider the Basic statement: 
20 IF B = 4 THEN GOTO 50 
To convert this to a similar machine 

code statement we use the CMP (CoM­
Pare) instruction. This. instruction works 
exactly the same as the SUBtract instruc-

Program 2: a ripple sort program to try on your own. 

tion exoep'l that the final result is not difference is that the branch statement 
stored, and only the condition code regis· adds a number between -128 and + 127 
ter is affected. Therefore in machine code to the program counter to find the required 
we get: instruction, whereas the GOTO statement 

1. CMPB #4 - Perform B ... IB - 4 and is more like the JMP (JuMP) instruction 
remember result but do not store it which physically loads a number into the 

2. BNE @'LIN,ESO - Uthe result of the program counter to get the new address. 
previous statement was zero then go to On your own 
the 1line with the label a.;UNE50 otherwise-
continue with the next instruction. You should now be able to work your 

The· table above shows branch state· way through Program No 2 which is a 
ments along with the conditions about the ripple sort program. It will ask you to type 
last instruction that cause them to be true in a string of let,ters which it will then sort 
(that is, branch). The branch statement is into alphabetical order. (All listings 
siimilar to the Basic GOTO command. Tthe courtesy of the Micro Centre in Rugby.) • 
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James Greenall goes into print on the Dragon 32 and the Seikosha GP-1 DOA 

THIS ARTICLE EXAMINIES the high r·e­
solution graphics dump from a Dragon on 
to a Seikosha GP100:A., a topic touched 
upon in IKeith Brain's article in the May 
edition of Dragon User. It also shows the 
Dragon user how to use the dump program 
in conjunction with programs creating de­
signs on the graphics screen. 

The hl·res screen 
The Dragon 32 graphics scr·een is made 

up of 192 by 256 pixels or dots in the 
highest resolution mode. Each of these 
pixels represents one bit in the part of the 
computer's memory that holds the in- ' 

I formation displayed on the screen. Each 
byte is, of course. made up of eight bits. 

1 Therefore, each row of dots across the 
, screen tal<es 32 bytes of memory (256/8) 
' and the whole screen takes 6, 144 bytes 
(32 x 192). A pixel 1is printed on the screen 

' ii the bit is set to one. 

The printer 
I Unfortunately for the user, trhe graphics 
mode on the GP1 OOA printer does not 
correspond to the same type of "bit map~ 
ping" as the screeni. Whereas on the 
screen each byte repl'esents a short horF 
zontal line, on the printer this line is 
vertical. Each " character" printed in 
graphics mode represents seven bits 
printed vertically· and the eighth bit (the 
bottom one)· ot each byte is always set to 
one. The bits count from O to 128 from top 
to bottom. The printer prints graphics from 
tne instruction PRINT£-2, CHR${X) where 
X is 128 plus the value of the bits to be 
printed. For example, one dot printed in 
the top left-hand corner of the page would 
be printed by the command PAINT£-2, 
CHR$(129). 

Compiling print characters 
The first print character is therefore 

made up of the first pixel of each of the first 
seven lines of scr·een. To detect whether 
the pixel is set or not we can use the 
PPOINT command which returns the value 
of the r·elevant bit from the display file. The 
value of these bits then needs to be 
multiiplied by the relevant power of two to 
compute the CHA$ value of the graphics 
character to be printed. This is done by line 
1020 of Program 1. X represents. the 
vertical axis and Y the horizontal ax's of 
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the screen display. PPOINT detects 
whether the bit is O or 11 and multipl ies the 
result by the relevant power of two working 
down the screen. 128 (the base value) is 
then added to the total. 

The FOR . .. NEXT loops on X 'and Y 
repeat the calculation for the whole screen 
working seven rows at a time (hence 
STEP 7)· across and then down. 

Using the program. 
Type in Program 1 and then CSAV~E it 

To verify the program, rewind the tape and 
attempt to CLOAD it before entering NEW 
or switching off the computerr. If the pro­
gram has not. saved satisfactorily, the error 
report will be dlisplayed but your program 
will still be in memory. If the program has 
saved properly you will get the usual OK 
prompt. 

Now type in Program 2. This is just a 
simple graphics program which draws a 
series of straight lines on the screen 
crossing each other to form a curve. RUN 
th& program and press BR1EAK to return to 
Basic. It is a feature of the Dragon that the 
high resolution scr·een is retained until the 
computer is switched off or the command 
PCLS is used. Thus the loading of a new 
program or entering NEW does not affect 
the picture which has been drawn. You 

may therefore load Program 1 and RUN it. 
A copy of the screen will be produced by 
your printer. 

Whilst a. faithful reproduction of your 
screen, the hard-c-0py produced does ot 
use the printer to· its best advantage as 1M 
resul t uses only 51 columns. little more 
than hall ·the ptinter's width . To maximise 
the effect of the printed out1Put, therefore, it 
would lbe more e,ffective if we could double 
the size of the printed picture and print it.on 
its side. 

T his is the ettect of Program 3. H moves 
fmm the top righ t corner of the screen 
down computing each bit twice and pnnt-· 
ing each graphics character twice, ·thus 
producing a print that is four times the area 
of that produced by Program 1 . 

Hard copy made easy 
The ability of the Dragon to retain its. 

screen as mentioned above makes the 
production of hard-copy screen dumps 
very easy. All that is requi red ·is that, 
having run the program to set up 1he 
screen, you load and run the dump pro­
gram. This can be applied to any gr~phics 
program in which it is possible to LOAD 
another program without switching off tile 
computer. • 



11 ""DDI 4, I • ICllDN .1, I • lllDI •LICT HltiH 11119 GIMPHlCS l'IDDI 
• MIJHTl-l1ctm9CB>•lmt'I •T l'RINTD TO GMl'HIC9 "DOE 
• I'm *9 9 TD Ill 8TE,_ 1 • ftf'I WORK OCWN THE SC..N 1 LUCI PIT fll TIPIE 
• ,~ ..,., TD IH•.,. WDllK l!IClmll8 THI ICllEIN "IDPI Ll,T TD RIGHT 
. • ftpJff!IDJNT< Y, M >+l'f'OJNT< V, K+l >IZ+PPDJHTC V, M+I )14+1'POINTC V, M+l >Sl+l'l'OINT< V, X+4 >II 
l+l'f'OJNTCY1K+l>•3Z+Pl9DlNTCV1M+IJSl4+lll•lm. CALCLLATI NlNT CHMN:TER 
• f1RJNTl•l1Cl«9C")J •lllPI •ND CHARACTER TO f'RIKIW• 
?'I NEJCTV • Bl'I ITART HECT CHMfETb 
• l'RJNT• l1CHl8Cl3>J•REPI TELL f'RJNTER TO START A NEW LINI 
• NaxT >C•9'£1"1 8111fT Nl>CT PRINT LINE 
1• l'RINTl-21 Ollll< lS) •UPI lllETUlllN l'RlNTlll TO CHARACTER f'IDD& 

,,, 

Program 1 (above) sets up the hi-res print routine. To verify it. rewind 
the tape and attempt to CLOAD it before ent6ring NEW or switching oH 
tht1 computer. 

PRDCiiRfllM 2 

19 1'1'1DDE41ltSCllEENl1l•PCLS 
' ze 1FORM-aTOlllSTEPI' 
3IJ LINE<K+&4,e>-<2~11X>'P .. T 
41 LJNl<H+lt.1111,-<1:911 ll1!!!MJ1Plkf 
:sB NEHT 
18 FCJR""111TD81T~8 
71 LINE<l1191-M>-<M1l)1PSIT 

I .. LINE<81X>-<M1S91,,PllT 
'' HDCT 118 GDTD111 

Program 2 (above) is a simple graphics program which draws a series of 
straight lines on the screen crossing each other to form a curve. 
Program 3 (below) doubles lhe size of the printed picture and prints it on 
its side thus using the printer to its maximum width. 
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r-,;of;;·.:m-OFFUNI I ON vOuR oRAGoN I 
I JOIN OUR CLUB I . . . . . . . . . . . I -.nbers• prctGram ll•tlnga. competltlon1, ltMICl•I ottera, • 

I jokes,· sottw•re revte,ve and •nlppeta of new1 I 
•rid commMlll. 

I We have 1 VD1 H19ctlon of ga,,,_, ~ucation and bualnea j eottw•f!• ..• over 220 tl!les current!~ In etockl I 
I THE STATACOM TOP 10 I 
e Space Shuttle (Microdeal) . SAS (Pe~ft) •• I Cuthbert in.the Jungle (Microcleal) Shark Treasure (Dragon) 

I 
Craty Painter (MiCfodeal) M•urice Minor (Morri5°") :•I 
Ninja WatriOf' (Progr(lmmers Guild) Frogger (Microdea•> 

· Crusader (Morrison) 

Aleo: CHESS, DEMON, OASM, HI AES. FORTH and 
. COMPOSER. I I NEW TITLES Lost iri Space i 

I PRl::·a~~~~~:: . .. I I M~P40 ~149.95 including_ VAT I 
I High Resolution Graph!cs. 40- and ~O-column prin-
1 ter, four colours, ptain paper. The ideal low-cost ! 
• ~linter with good graphics ability. · • 

I MICROLITE 80 £258.75 including VAT. I 

I 80 9ps, 80-oolumn print, 9 x 7 dot matrix, pin 1• 
I 

addressable graphics, true desc~nders, condensed 
and double width characters, near le~er quality; 

i comparable to Epson range. For once a Japanese 
or!ginal - being sold under a different name for • I · over £50 morel I 

I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
I 

i 

EPSON RX80T £279j RX80FT £319; I 
fX80 £438; ~UKI 6100 £399; 

BROTHER H.R15 £499: . 

MONITORS The new FIDELITY CM14 
· · Colour £199. · 

12 MHZ; RGB and Composite video, detachable 
anti-glare tinted glass front. Unbeatable quality at 

this price. Limited stock. 

SANYO, PHILIPS and MICROVITECH 
Phone for prices: · 

LUXOR 141
' TV/MONITOR 

(best of both worlds) £299. 

DISC DRIVES New CUMANA Drives 
1Plus DELTA Controller. 

Prices quoted include casing, psu, ca1:>1es, 
manual, demonstrat,on disk and VAT! 

Capacity: unform~tted. 
Single-sided 40-track (250K) £299; 

Twin (2 x 250K) £475. 
Single-sided 80-track (500K) £349; 

Twin (2 x 50QK) £599. 
Double-sided 80-track (1000K) £440; 

Twin (2x10~0K} £725. 

DRAGON DRIVES ANQ CONTROLLER, 40·track I 
(185K formatted) including ~Se, P.SL!, m~nual and 

VAT £275. . ..... r. · ............ 11 . . . . -. . . . . i 1 • ••• • •• • • •• •••• ~ I l"~I I r•-1• ... ... · 
l ~ C :3: I "=' I ST~TACQM LIMITED 
•e 234 HIGH t'Mi!Ef, • 

SUTTON, SURA~ SM11NX I Telephone/Mail Orders welcome. Ol-:681 2~81 
...................................................... . . . . . . . . . 
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Nlme • . . . • .. . . . . . . . . . . . . . . . • . . . PJe•aewndme 
AddtiW . . . . . . . . . . . . . . . . . . . .• . .. .. . . CJ ~.B~u~:~~c;:C~ 
· ·· ·· · · · · · · " •· •·· • · ·· • ·· · · • • D SPACE IHVADERS 
• PIMM.tow21dlyslarde"-Y I enctow•~CXl&411l ord9rvlllue £ __ 
• POltlgt MICl~isn:MllCI (lOrU l(,q1ly1 payeieto DIANO SOFTWARE 

~-----.------

GRAVESEND 
• I • • 

HOME COMPUTE1RS 
Your home computer shop.for DRAGONS, Disc drives, 
printers, software, courses, books. backup and service. 
Mail order also available. 
iNSURANCE DATABASE,, Customised databases for 

1 

insurance agents and representa!ives. Basic program 
£19.95. Help with customisation to own requirements -
crossed on'.requast. 

NEWBURY DATA 8510 matrix printer for top quality 
output from your DRA~ON. Featuring: Bidirectional, 
125cps, 3Chr. sizes, lnternat Chrs, dot image graphics, 
tnJe descenders, variable line space, bold, underline, 
doublewldth, prqportional spacing, sprocket and friction, 
fwd and reverse line feed. Super cash with order value at 
£:4~5.00 inclusive of YAT, Delivery and parallel lead. · 

lEAcHTYPE. A new touchtyping program from DICOsoft 
based on t'1e· 150 most frequently used English words. On 
screen prompting of finger position, speed and accuracy 
guide. No finger" drills, type words from the start. £8.95. 
KOKOmaths and TEDDY. Two programs with stimu­
lating and colourful graphics. TEDDY is a ooun~ing and 
mental arithmetic game for youngsters. KOKO is a 
multi'level maths tester. Both · programs can be 
amended to suit requirements. Instructions for this are 
included, £6.95. TICt< TOCK. A laaming the time game 
for under as. Excellent grap~ics, only £5.95. 
Pay us a visit. If you need help- then just ask. Courses on 
MIC and BASIC: Service centre. 

Gravesend Home ·Comnuters ittd 
39 The Terrace, GravisendbA12 2BA 

Telep~one 0474-~0677 
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FfOff) Luke Adams in Warlsy 

THIS IS A musi(: IUld graphic:& c;temonstra­
tion that' is ideal f~ bithday parties. espe­
cially H YC>ur Dr~ wu a .. ~rthday pre-
sent. . , . , 

Part of the program .was adapted from 
w.. Slatf(s · 4:0ia~ing0. routine printed in 
May's Dl'liiP/1. Vssr. . 

A cake is ·drawn ·With the appn)priate 
number of candles, the candle$ lit and 
"Happy .Birthday ,to You ' · pla~ed:· then, 
when a key is Pr.e8"dt thei candle8 appear 
to go oUl This is achieved by 8witehfng 
from the fftst four graphics pages (flhlchr 
have the cake wf.th candle$ alight on them) 
to th• last tour. Which have unlit' candle$ on 
them . 
Program " ...... ~, 

40 ·INPUT• age .. 
eo-.120 Draws eak&. 
140 PLAYs tune. 
160-230 Draws canctles and flames. 
240 ~ gtaphiCS.. ·. 
260 . Checks keyboaro. 
270 Switches to next graphic 

screen. 
280 Infinite IOQP {pm$, BREAK to 

. end) . 

World ••P 
• Ftom P Williams in Gainsborou~h · The program i$ quite .. straightforward 
THIS· PROGRAM produces a map °'the and utilises the Dragon•s ·:Draw -facility: 
world on the screen. It would be suitable' Experimenting with ·the P · MODE and 
for use· in · games or as a · basis of ·a. · SCREEN .il'f line SO wiil produce slightly 
geography resson. · · . different results. · · 

10 REM**~***************** ·*** 
20 REM MAP OF THE WORLD 
~o REM***'t:*******************r+i 
40 REMtC)P.W lLLIAMS 1 98~ 

5 0 PMODE 4, 1: s c REEN 1 ,o : PCLS 

. . ' . . . . 

6 0 ORAW'' BM2,24~ E2R4U4E6R4E2E4F4D2F4R8F4E4H4E6F4R2H4E4F4D4E6H2E2F2G4R6G4R2D4R2D2G 

402'' 
7 0 DRAW''BM74~24 ; H6L6U2R2U4G6D2L6G604R404R2U4R4U4E6R2D4R4D4F4G4R202L6U2G2H2G1F2G2 
F2E2F2 1

' 

80 DRAW " Eil'"170,. 40; GbH1E2Hl B1 1H3D1F3G 1 1 0t:.L2U4G 1 H4L2F2L6G4D6F41~'+R2GbR3D6F6E6F~2F4R4D2 
R2F6R404 " 
9 0 DRAW II BM66" l 0 4 ~ G2F 2 E2F 6012 G8 D 12 GBL4F3D2G6D6F 4D6F~ 3R2 D2L6HBU 4H3E2 U36E2 II 
100 DRAW''BM46,1 29~ U4HbU4H2U4E4U2L4U4l4Hl OL3H4U6E2U8L2D6L1U9E2U 1 4Rl D2R1UBH6L2U2L2 
D2l. 6 H6U8 II 
1 10 DRAW''BM92,b ; R20G2R8G6D4G2H~G2F2G6L4G14H4U6E6U4L6U3ESH6E8F5 " 

120 ORAW"BM98, 3 2 '" F1R4D2G2L2H2E2" 
1 ~0 DRAWH BM1 08 ~ 40 ; R4G2R2D2G202F402L2R2D2L6G2U2E2L2E2L2E2U2L4D4G4H2U4E2R6U4L2E4'' 
140 DRAW II BM 192' 10 ~ H4G2F8G2L6D2 G3L4H:2ls 2D4L 4U2L4U2E6H2 GBF 4R2D2L 6H3G+D264U4H3 L i OG4D 
~G4L4G6D4F2E:"2R l '' 
1 =,;o DRAW " BM t :"$t). 45 ; D4!;:2 U2E:'.:;lJ5E5F 1 G4DbG6l.232L2 H2U7 L.2D'.:2G2L 



MAKElHE IOSTOF -II -= 
DRAGOl32 
Two treat 'books to· help 
you tap the power of 
your Dr••oa 32. 

llAKIRG THE llOST OP YOUR 
DUGOll, by Clive Gifford, leads 
you through programming the 
Dragon from first principles, and 

-----·----!5 -= --.. --= II 
§ 
= --II 

--= --· --= I e Fully cased module plugs into cartridge port : -• Unlimited vocabulary, using allophone-type, 5 
dedicated speech chip : 

= e Approximately 250 words predefined; accessed i 
by entering word required i -

includes more than 150 complete ~;;~ r;~~;;~u 
programs, including major arcade E ~ 
games. £5 .. 95. 

-: -= : -
• Complete control using five new BASIC i 

commands i 
• Speech can easily be incorporated into exis.ting 5 -= -DYllAlllC GAMES fOR TBE DltAGOR 32 - Tim = : 

BASIC programs 5 
= • Up to 40 words spoken from one ,command ; : 

Hartnell and Robert Young. Thirty magnificent games 
for the Dragon are lurking in this 180 page booK, to speech can occur simultaneously with graphics § -= ---make your computer behave just as you hoped It would 
when you bought it Programs include MAGIC CASTLE, 
SNARi< ATTACK. SPACE RESCUE, REVERSI/OTHELLO, 
CHECKERS and CUBIK'S RUBE. Just 1!4.95. 

----= -= = ·-: 

• £37.95 inclusive : 
: 

Also available: SOUND EXTENSl:ON MODULE for ! 
use with the Dragon computer - provides facility to · 5 
play ,chords and harmonies over five octaves - -
easy to use via BASIC - built-in sound effects - i 
music and graphics can occur simultaneously - ! 
two 1/0 ports - user manual - ONLY £34.95 ! - --------, I ~ierlau P••llcdou, Pt1'4. D'1. 44•H 1u11 C..rt 11 .... i..M.,._ we HJ. 

I enclo~ £ . Please send me the books indicated . 

= -----:: I = Dynamic Cram~ for the Dragon 32 I 
= Making 1he mosl of your Dragon. 

·-= -·-
= 

inc,usive i -I am~ I -.• :: 
:: 

ACCESS/Cheque! PO to: i 
= J.1C.B.EMICROSVSTEMSJ : 

I ~~ I ·­--: 29 Southbourne Road, Bournemouth, BH6 SAE i 
.5 Tel: (0·202) 423973 5 L---------J = = : Write or phone for further details = - -~llHHIUlllllllllllliiHIHHHHUliiUiUlllltlllllUIHIUIHlllllllllllllllHllllll'; 

TOP QUALITY DUGON 32 PROGUMS 
FROM B&H SO·FTWARE 

r .. :;::gi£i~i::' 
Any lwo p ograms. 

lor ornly £10 
IDEAL PRESENT 

PUB CRAWL (NEW RELEASE) 
A 100% Machine Code and 
100% HI-res graphic game 

B· & H SOFTWARE 
Oept HP 
208 King Street, Cottingham, Hull 
Tel: 0532 456658 
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PUB CRAWL • NEW RELEASE• £6.95 
Has 1he wi111-s1opped your1ni>$ to the pub? Well heres e game lhat reaches he parts otilergames canno1 reach' You' ll need 
coorage 1ocrawl rmmd the cow and st39ger homitwill\Out getting either run over Ot 3fr"er.1ed. The mare ya drin he hatd81 
1 ngs gel as ttie traffic g~s faster and ll'le 1)01~ come out in more 'orce . .A. quick bur·ger may w()(l< wo.nders ~goes doy,-n 
great gul'l'S. Features soun<J , rugh scare display. A sePl'r111e 1 struction leallai is mclu<fed making lhit gamie all ooiovr, gn 
resolution. m11ch1 a-code ac.ion. It"$ re11t;fy when you 319 Bob' 

AND Al!.L BECAUSE . . . . £6.95 
we praudly pres111<1l our l11~est ele.ase. A ·1otally ori91nal game witl1 all amazing ine· son~ar\$ Loo et.v based on a 1e11ivision 
advertlsementthe·idea is tog~ the chocy's 1Gyo11r beloved'$ home before die arrlYes. You mus.i risk lile and limb by driving. 
runn· g. orse riding. motorcycie rid111g and 1umping. hang·gll<Jing , slliing, dangling rrom a 5 tin and paractt ting ~the 
scene. With superb· graphics 50und eHee1s and r119 -s.oore chart. tne game culmi ates wi · 3fl excellen inish1ng display ro 
1ho&1111\at ma.ke 11. BU1 will you? 
" A. highly ent8f1a nlng g!UN! for all th& tamlry· . . . Home Compuf/flg Weeo.lfly 

FREE PARKING £6.95 
The irst iul fe11ture version 01· ttle e11remely popular <board game e'Jei ble lor the Dragon. A complete simulation incluClil'IQ 
b11yin9, se11ing. mol1911gi g. elc. 81c. The p1og1am makes 1u use ·O lhe Dragon's colour 1acilili~ an<J incorporates some 
1119'1 red grapt\ics. ano sourw:t effects. Wlll"t opt ons lor 2-6 playEWs. con11nua ~MLilable slructior1$ aJ'\d tne 01'3gon as 
ban'k.e:r, ttle ga.me is terri1ic tor all tne lemity and thttte will be no mis.wig £500s! 

•SUBMARINE COMMANDEFt £6.95 
Navigate me seas o nd 1he enemy with thi:t high-resolution cOlour S11m1o11a ion. Engage me my airer 1l and snips who will 1iy 
10 torpedo and ram you. Dept charges. and u:nder-sea mines, add to your Qro ms. 'You are assisted by torpedoes. 
pet1scope view, radar compass. 1vel !Ind dep h gauges with on-ween displays 01 ammu •On iind score. Realistic 
explollliOns anct sound effee1s alOngslde <Jentlf1catio sheet. home-com ng ~play, hall of lame and gtaptilc rew3rd 1Qr 
be.atmg the liigh·SCOt·e m111<es 'this program a masterpoece. TRY IT! 
• LUNAR LANDER AND RESCUE £6.95 
A brilliant 1WQ·p~ gemit. Part one Is .an arcade s1andard lander Wf'licfl 1rains you ror p8J!1 two. Here !f'OU must rescue lunar 
enginem in a 1ortvow cavern. Fua1 dump landings and allif!g slatacb1es 11dd to he perils o you l'lero c mi!;.s.JOn in one o1 
the be5t Dragon progr ms av table. 
"'Tiie besl versiOl'I we've see11 tor 1ne Ora~m 32"' . • , Ortf{}on Oungeon 
"'A c:halleng;.ng and well-written game- • • • Onigorr User 
··very good" .. . OrlfJOri oara ALSO AV1'1LABLE 

A WEEK AT THE RACES £6.95 GEOGRAPHY OF UK £6.95 
GRAPHIC TOOLKIT £6.95 BLACKJACK•'JACKPOT £5.95 

TOP DEALEtRS 
STAT ACOM - Sutton, Sur19y 

DRAGON DUNG.EON - Derbyshire 
JAAAK SALES - Glasgow 

IUYSOFT - Devon 
NOR:THAMPTON COMPUTER CENTRE 

• A~I prices fully inclusive 
• Excellent d isplay on btack1white televisions 
• Despatch with in 48 hours 
• Ge-nerous dealer terms 
* We offer 25% royalties for programs 
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2G:i:l.2l~4l.4 D2F l r.· 1lHF1 Rl D1 L8 G2D5F2D2R2t2" 
t M'.I nRAw" .'.IM t (lf:1. 7 4 ~ i J"SR4F.h F91)2 £ 4 H i •: •-\4F t:;D;:F 61:::. ~SH~~F. 1 i-:· :~ l< :?E~H~t.12E2r::::; " 2F:~;G :~L6G3L2D2F2 
~i)D2G4L.,H4 l • .2 CJ~: I · • 

J. 70 'Of'·..:..w" 1=1r-1 ·1 7., ) ,. aci :: U1H? IJ2 H? t. f~ i; 4 1 .. 4 r:;a1 ):::1-; 401 4 S: hF~61:_::r· 1->F2D 1 6 F ~::: 1> 1'1( :-,;;05 F ~~ D2F-· 2 D2F 2 D2F2 " 
; 80 DF"P1W '' tlM 'I ; ·4 . i sn~ t~ : l OLl :,J F. 4l t:+ l: . :?H4F' i:~ != ::~D8F '.,;:"f: :H I •F. 4U4L~-·(-1 4L. ;?D2L..:~ r·CE2H:::::uqi::: l 5 H 1 L4G2L:~Hlll 
4H'4Ln L ,,_u ;:l. l u '2L 1 " 
190 DRA ~BM145. 8b ~ R2u3~~ ~8~4H~ 5~D2G: .H~u1HtE~FbR6F2P4~2R~F204A3F2D4F~o2 :4• • 

20 m-:: Aw ., i8M1 9 0 . 11)() ~ E2F:;;'.(;J'.;:: f·r:.~2H 1E2Ll4E6F2 [u.j. fi:4D2F~2'b 4R1 D2 f-( l D2:F\ 1 { " R 1 D2 '2lJ4-H4U2 H4U::.raF 
6R4U4H6U6R::-:!; II 

~ 1) DRA,w" BM21 5 '" ao ; D2 R'.2E :;R2EA1J.ZE4U4HBE2:w•R4D2F 4R2E.2H4E~:iu 1OR41J3L8U2E4n'BHtiR3 F6G2F 1 o 
U4H5U2R4U2H2E2F:6" 
221.? DHAW II Bl"l:54 :• 18 r. U2H4L6G2L.4H2L6H4G3L6E2H4H3U2L~D2f=-' 6L4H5D2L 4H 2G4L.6 II 
230 DRAW" EcM246, 42 ~ G6D2F2D:iG6D5R2U3R4E2U6H:~E2U3E:4H2" 
240 DRAW II BM2•)B 1 ( >5; D4F l .2E.:2G 1F'4f:;:2F 2R3 F 2R2E2B '.'>F 4L3H4t_8H 16U 4L2 II 
250 DRAW" BM22(.I ~ :l 08:; E8R2F2G203F2D4L5H4U4 II 
261) DRAW II B1'124(), 10 8:: F302L2'G2D1F2l-3H2U4E4" 
27( ! DRAW II BM22 8 ~ 8 4:; R2FBD2G2L2 U2H4U4 •. 
280 DRAW"BM24 2 120::F4R2E2R4D4F4D1L2H4G2H5UZH4U2E2 11 

290 DRAW" BM232 ~ 130; R~·osL2U4L5G4L4G4D2G6D6F2R2E4R1or=6D2F2R3D4G2H2R2u2E 4U2E2u2 E2u6 
H2U2M2U2H1LJ7L4" 
300 DRAW" Bt1252 ~ 152; J~ l D3R 1r201G2L.2D3G2D3 G6L2U1E1 i>U4H2E2" 
310 DRAW"BM160,, 56; 02G2D2R2D2F2G~~L1H3UlE4H4U1EiR2" 
._2•) DRAW "BM40 , 76 :: r 4F4R3D2R3D1L3U1L~5U2L5U4 11 

~30 GOT0330 

Doflge Piog ...... notes . ~- . ·~ . 
10-100 Print$ title and asks for name. I 
. 1,500 is. re&ched the ~- ie run •n 

and this tOtal . is added to. Nate; POISE 
M495~0 is used rn lin& 1·2,0. · · · . 

--~---..-........ ....---....-............... --~· 110-tso Speeds . up program and 
From A Bowler.in SOuth Humbet$ide , . _ draws screen. . 
IN DODGE THE idea is to keep a 111'19-. 160.0190 .. 0 Sets ~ position and tesls 
moving for as long as posslbl~ wtrile: : :' · '. - tor Craih. ' · 
dodging an ever-Increasing number ·of 200-31 o Draws · exploSron and prints 
OOts which appear at .. random on. the . : scores •. _. . ... 
screen. The .ronger you, last, the greater 320-860 Aho1iiergo (YIN)? · 
your score, - . -.. ~ 37CM30 . _Seta line ~s ai1d dot co-

The program also incc>fPOOl'es a !ist' e>f • - • . ·• orda and score to O. 
highest scores and scorers. If a·SQOre of · 440-480 . · ln~reaees ·difficulty when 

10 REM•,CLEf.\r-? SCREEl·-1: PF' I t·J r TITLE-If 
2(1 CLS 
3c PRitn"' **~************~*" 
4 PRIM r" * ·lfFJY A - M. Bm•JLEr-'!** ti 
5(1 PRIM r ti ****~28 / 8 /83•~•** 
60 PRIM .,, *•It*'"* it!·*** lt*-lf-·ti-"** '~* 

score iS 500 and 1000. 
490 . Run game again If score is. 

1,500. . 
510-610 Tests for arrow key d'.8J)ress-­

ions and branch.e to alter 
directi<>n of Une ·accordingly. 

v ..... . 
N$ - lnitiai name. 

·NI$- Highest scorers name. 
OH$- Old highajt scorer's name . .. 
PQS-01~ ~nd h\ghest scorer's name. 
N2$- S8col1d h~t scorer's 11ame. · 
N3$ - Third hightst $09rer's name. 
X - Initial X co-ordi~ate of.line. 
Y - lnitlaf. Y eo-:erdinate of line. 

70 PF.~ I t·J r " lti·Jt'M· .. · •·lli· -W:· .w,*DODGE** 
· Mo ~"'** '**" 

Sf f. F?Hfl ! PR H H II USE {.' F::Rm·J KE ·s TO CHAt-JGE 
90 PRT l·l'f 

OIREC 'r IQN ' 1 

1 C•O P H I Hf" \·JHA 1" l S OUR W~ME? " : It4Plff N:f; 
1 10 Rt:: t 1 ·I!!'* *·.11-f:)P -:ED UP Pf.i::OGRAM**** 
1 ' .7- c) PiJf::'.E6 '::;4 9.5 ,. () 

130 REM* - ~AW OUTLINE:5ET START CO- ORDS* 
1 4 0 scr~Ef:J. t 1 '! i) : P l'HJDE .I. ' 1 : F'CL s 
t c; t) LI NE 0: 0 ~Ci> -· 2f5~ , 19 1. > • PS E T , fr 
j ()() X "" 128 : '( ::.::9~i 

170 IF x~ 1 ~s AND Y~95 THEN 38 ~ ELSE 190 
tao REM• • TEST I F HIT bELF OR DOf*~* 
19U A~PPOINr< X .f > :I F A=2 OR A=3 OR A- 4 rHEN 210 ELSE 380 
2->o RFMit I F CRASHED' D Rf-'t!iHT OUN[) CRASH: PR IM'f scom~-lf. 
2 l l FOR I "" i TO 8:SOUND 1*8,l : CIRCLECX,~ >,I~I : NEXT I 
220 Cl. S : F'R I N"f ·~7 1 "*h i qhe1iit '!'~cores* ****~ ·IHH• ·*** * ·IHt ·.!E-*" 
230 PH.HJr: PR 1 N r" SCORE :;o: " ~ ss ; "DY i :; N$ 
2 40 IF st:; >HS T"HEN CIH=HS: OH$~N 1 $: PO""'H2 = PQ$,,,.·N2$ : r'f::::f.=:oPE1$:. H...).;f'(.} : tj""J :,j>:::QH:fi: H '..-:. !;<;()H: N l ~~ ::N ·t 
:HS-SS : GOTO 270 

IF SS :~ HL THEN PO"''H2 : F· E~1$ =N2 $' ~ N3:f;o;.,f'(,l·t: H::-J:::p(}: N2 t :::;N·.t: H2=-SS : G JTO ~7 () 
I F SS ~' ~ I'.:) Tl- EN ~~3 ·t; ,;;N :f: : H3==!55 
F'f. II f :PH IM T': P P rt-rr" lllGHESi ~>CORE =~ ";HS ;" El ' " ; 1' 1 1$ 
PR JMT 
PF lt-Jf" 2 Continued on page 63 
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DRAGON DATA DISK DRIVIES 

IN STOCK NOW 
AVAILABLE FOR IMMEDIATIE DESPATCH 

Sl1NGL;E DRIVE £275 1lnc. 
DUAL DRIVE £475 inc. 

Complete with: DOS, Power Supply and Manual 
DRAGON 64 £225 Inc 
DRAGON 32 PACKAGE 

Computer, Compatible Cassette Recorder, 
Joysticks £199.50 inc 
ONLY WHILE STOCKS LAST 

DRAGON1 JOYSTICKS £15.50 i,nc p&p 
Cheques and POs to: 

JAY ·DEE COMMUNICATIONS 
182A WATER STREET 

mp -
PORT TALBOT, S. WALES ----Cardholder's Hotline . AMERICAN 

(063·9) 895738 (24 hours) EXPRESS 

Large selection of software available 
CREDIT DETAILS ON REQUEST 

DRAGO!N 32 CARRYING 
AN1D STORAGE CASE 

A really superb, British·made. quality Carrying and 
Storage Case. Made from heavypduty brown vinyl 
waterproof material lined with nyl'on foam backed 
material for protection against knocks. Edges rein~ 
forced tor added protection. Nickel-plated buc'k1les 
with1 real leather adjustable straps. Strong folding 
:riveted handle. Machine sewn with extra strong 
rot-proof thread. The case is also designed to hold 
transformer and leads. 
If you are not satisfied, we · shall of course refund 
your money in full , if you return the case undamaged 
within fourteen days. Price £10.95 including1 post 
and packing (UK only}. 

Send che.ques or postal orders to: 

JENART TRADING 
19 SPIRE LAKE, BISHOPS NYMPTON 
SOUTH MOLTON, DEVON EX36 4NY 
Allow 21 days delivery. Overseas enquiries 

welcome· 

62 Dragon U.ser Oeoennber 1983 

M & J SOFTW AR'E 
"DR~GON AD'VANCED PROiGRAMMiER'S ,PACKAGE'' 

For a limited period only we are offering Dragon users a unique 
opportunity to buy our " Dragon Advanced Programmer's Pack­
age" at the Incredible price of £15. 

We provide the most comprehensive FORTH implementation on 
the market - just compare our specifications with those of other 
FORTH pa-0kages. You get: 

1. The language itself Which can access Basic commands from 
within FORTH programs therefore retaining the Dragan's 
graphics capabilit~es . · 

2. A powerful teltt editor wtilch can be used not 1only for preparing 
programs but also as a limited word processor. 

3. A 6809 macroassembler. 
4. The Hg·FORTH Installation Manual which contains the 

FORTH source code. glossary etc. 
5. A manua:I containing lots of example programs including the 

souroe oode tor the 6809 macroassembler. 
But this is not all! 

To complete the package we provide a copy oi the "Dragon 
Companion". This excellent publication contains a full 6809 
disassembler, an extensive Dragon memory map, details Qf how 
to access e,.;tra graphics mode.s. how to merge prog1rams and lots 
more. 

We can hold the pr1ice of the Dragon Advanced Programmer's 
Package at £15 for only a short time so be sure You do· not miss 
this opportunity ~o build up your system library. 

Should YoU not wish to lake advantage of our offer we will supply 
the oomponent parts individuaJly: · 

Dragon fig-FORTH .' ............................... .................. ,,. . .... .. £12.00 
Dragon Companion .. . .. .. .... .... ...... ... ...... .. .. ..... .. ... . .. .. ... . . .. .. £4. 95 

All priees inclusive ot p&p. 
Cheques and POs please to; 

M & J SOFTWAR,E 
34 Grays Close, Scholar Green 

Stok1e-on-Tre,nt S,T7 3LU. Tel: (0782) 517876 

Amazing 
306 cs 

Fast moving 
,3Dlmages 
1011°/a MACHINE CODE 

Written Specifico.lly for 
ORAGON 32 

Enter point co-ordinates. then lines. Watch super 
fast smooth rntntion. F ult keyboard control to 
view fr om any angle. 

!ln c p&p) 

Sove object using CSAVEM from 00.sic. foll documentolion 
to use 30 draw routines from your own basic 
program mes . Send cheques / PO to 
'E'N DIMENSION SOFTWARE.9.2 Owler l,ane, Sheffield. 



PHHrl 
F"P. 11.1 r" . .::. .. •••• ••• ": 1·. 1 .:.~ :r ; H::. 

FRJl.l f~~ ·+5~) . 1·1.;1-.1o rHEJ' GlJ O' / tH ·: " 
P1!'-', Il 1 IH:~·· 1': If· A·t= '111 ·11·FN :~·lO ELSE-: :::;5( 

350 f. 1: r.d:"== 1
' l . " rHEN i :21) 

36( I I= A$;;;: 11 l•J 11 fHEN !(;( ,. 

3 7 .. ~ hE" J1 ir." it-.:i . T L. l t·.IE CD tJRDS-IE 11 "° 
1e1_1 PSE r ;{ • r .• o 
39 _! F'E'tl . Jli If-SE 1 HAJ'!nfm n o r CD .. L)J, OS AND COL.DI ' RS** !t 
4nr i R:;.F\NO ( 2 ~Y~) '.;~ : R 1 ,,.Rt ID ( l 88) ·•<2 
41 o tc.=t ::t,m ( .;:: , ,. 1 : PSE 1 ( 1:: , R 1 • t::: 
4'C REt-HH!·S l::..1' SC RE: TD I) l'!'fJk NEXT GAt1Eit * * 
4 50 ff ,..,., 1 ~:8 fi l'o-HJ ' = ?..'.'r n IEN SS•" - L L.SE SS=:SS +-1 
44~ F :.M~D! V 1 0E SCHCEN t•JHEU SCORE <=:::':.0(10 t·tMO 1000 TO INCF!E,, SE DIFFIC UL.i'Y·!it 
4..:;o l F SS==50'J Clh SS=c 1 dl.11) HIEM '~6~. ELSE 5 2;"1 
46 ) P3~PND '256> : F5~rNDi l 9J) :LI NE R~ ,O i-(RJ ,R~ J , PSET 
4 7r· l .INF ,f-.;. .:: •• i-:::~i <l · (J) -· {H~~ .1 ?1 ) , PSET 
48) FDR ,J -"' 1 lO ~:~ : ~OR 1 ==1 TO ''.;'50 STEP '.25 : SOIJND I .. l:NCX I I,J 
490 J-:El'1. " JE~Hur.1 GAt11::: f,j 1/H t-1 IF ~1Ctm~..,, 1 ~i00 t~+lit 

St () IF ~S:=> 1,j O( H·lt~N F!UN 
i=.1 0 REl1M li -*'lEST FOF. ~ 'EY .tH:.P fi'ESSiOhlS TH ~ ,.., BF ANCH ru CHf~NGE C:O-Of~:DS* ·!Ht 

5 2 '.. IF P E:f.' I< . 3 4 1 ;;.:22.. THEN E>= 1 
5.3(~ n : PF.:'E I::. ( 3'!2 ) ..: 2:_ ,~;, TH =N E>"2 
5-W !F P F:Ek( 54·:::; ) =:r:· .. ::-.:. THr:: r~ f.: !!! :~. 

5~(1 1r F E.EI '~ ( 3 q 11 ) "'"-~'.~:!2:; ·1 HEM E "" ':t 
~36! Ol·J E ·:if'ISI .IB ':'.JB C , 1=i9'..' 1 600 ~ 61 <) 
570 t·m~o 1 7C 
~ 8 •.J /=-·.- <~= HE'ii fHJ 
.YiO ) = ,·-f 2 : HE I Um·! 
6(1~. J. ·=1 ··-'L.: PE-11 IHN 
o 11J . " .. X ·• ~- : f~:E TURt-1 

Sky-dNer 
Progr•m notes 
150-220 sets up hi~res &creen. 
23o-320 Main ~p. 

· 350-450 :Draws -~lat. 
400-560 -Movement 

v ...... 
SC-Store. 
U-.UveS. 
DD - Platform length. 
A.- Pldoml posttk>n. 

From o. Newby in Derby 
INSTRUCTIONS FOR P1LAYING 
divet' are inclUdecl in the program. 

· s10.590 . Scot:tng~~ 
Sk}'- · 830·900 lnstrUctiOns. · 

- · ~1010 crash rauti~. 

X. Y ..- Co-ordinates of parachutist. 
' X1.; Y1 - Ortgiri~ .co-ordinates of· para­

chutist . 

. 10 '********************~******* 
20 
3:0 
40 
5(1 

60 

'** 
' *ff 

' ** 
'** 
' ** 

** SKY-DIVER BY "** DAVID ~1£WBV ** <C> 1983 ** 
** 

70 '**************•*~*********** 
80 GOT0820: 'INSTRUCTIONS 
9 (• PCl..EAR4:DIMP<40,60> ,B(2C!,30) 
100 sc~o:Ll=3:DD=40:oz~o 
110 PMOOE3 , 1 : F'Cl.S 
120 60T0350 : ' SET UP SHAPES 
13 0 A=RNO C 23Cn + l ( !; X: 13(): Y~O: X 1;;;30:Y1 ... :3() 
140 IFII=-OTHENII=1:GOSUB700 
150 PCLS:SCREENl,O 
160 COLOR4.1: ' SEr UP MAIN SCREEN 
170 LINE<L0 ,188 ) - (10,100), PSET 

' 180 ORAN "E"M 1€.'.1 . 100 ; F5010G5 11
: COLOR:? :: DRAW '' EcM l ::'i, 1(15; E2R2F5R2F4R2D6l.4H2L2H6L2H5" 

1 90 PA l N'f < 1 7 , 1 1 o > , 2 .1 2 
' 200 PAINr(20,llO , 2 . 2 

2 10 CDLOF!3 
220 LINE<0, 30>- C30 ,0 > ,PSET:PAINTCl,1) , 3 ,3:LINEC226,0>-(256,~0) ,PSET;PAINT C255,1) 
,3,3 
2::::0 ' t1AINl..OOP 
240 IFA >=205 TiiENZZ~1ELSEIFA~ ~20THENZZ•O 

25 -, IF z z < > 1 HEN270E.LSE260 Continued on page 65 
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SPEECH 
FROM YOUR 
DRAGON-32 

#COMPLETE CASED UNIT WITH 
#INTEGRAL SPEAKER 

#ALLOPHONE SPEECH CHIP GIVING 
#.UNLIMITED VOCABULARY 

#SOPHISTICATED ACTIVE FILTER FOR 
#IMPROVED SPEECH QUALITY 

#SIMPLE TO PROGRAM USING 
#STANDARD BASIC WORDS I 

#FOUR LEVELS OF INTONATION PRODUCING 
#MORE LIFE·LIKE SPEECH 

#COMPRIEHENSIVE EASY TO USE MANUAL 
#PLUGS INTO PR.INTER PORT LEAVliNG 
#CARTRIDGE PORT FREE FOR DISKS ETC 
#ONLY £39·.95 INCLUSIVE OA VAT ANO PIP 
#CHEQUES OR POSTAL ORDERS PAYABLE TO: 

SOUTHGATE ELECTRONICS 
AND SEND OFF TO: 

SOUTHGATE ELECTRONICS 
SOUTHGATE, NIEW ROAD, PAMBER GREEN 

Nlr BASINGSTOKE, HANTS RG26 6AQ 

NOW!! DELTAS 
FOR DRAGONS 

The smooth oontrol of a Voltmaoe DELTA sprung return joystick 
is now available to Oragon owners. Called the DEL TA 30 it is .a 
cut down version of our DELTA 14B· handset. The same robust 
ball and socket jointed joystick but with the keyboard blankedi off 
to leave a choice of one of three fire buttons. 

DELTA 30 joystick .................................... ............. £1 o.oo each 
or £19.50 per pair 

Seven-day money back guarantee ii not salis.fied 

i;>rice includes p&p and VAT 
VOL TMACE LTD, DEPT OU, PARK DRIVE 

BALDOCK, HER S 

Made in England. Callers welcome 11:ilbM'*'' 
at the factory - Monday to Friday ~ 

Trade terms available 
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COLOUR GRAPHICS 
DUMP 

You can now copy all High Resolution graphics 
screens available from Basic on to paper with 
a: 
Tandy CGP 115 (Printer plotter) 
MCP .. 40 4 colour printer plotter 
Orie printer 
Sharp Printer plotter 
and the Colour Graphics Dump program. 

Available from Deltasoft at 
the special low price 
of only £4.95 each. 

(The program, not the printers) 

Please make cheques and POs out to 
Deltasoft and send away today to 

DELTAS10FT 
40 Windsor Road 

Doncaster DN2 SBT 
Trade enquiries welcome at the above address 

or Tel. 0302 6110116 

WESTDEV01N 
ELECTRONICS 

STATION ROAD, HORRABRIDGE 
YELVERTON, DEVON (0822) 853434 

DRAGON APPOINTED SERVICE AND REPAIR CENTRE 

'DRAGON 32 £174.00 
Incl. VAT 

184K DRAGON DISC 0 1RIVE 

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 
DRAGON ITEMS, SOFTWARE, ETC 

You can order and pay for any of these and other 
items we sell at any Post Office. Send for details. 

FREE POSTAGE·AND PACKING 



260 A=A-8:GOT0280 
A'""A •l-8 

280 LINE<A+DD,190> - <A+OD+S 190>.PRESET:LINE<A-8,190>-<A,190>,PRESET:LINE<A,190)­
<A+DD, 19u > , P SE'T 
290 COLOR2 : LlJ~( 40.188) -(40,185> ,P§El:LINEC2 1 0 ,188)-(2 1 0, 185 J ,PSET :COLOR3 
300 GDSIJB460: . MOVE:MENT 
310 IFOQ= 1THENQQ=O:BOSUB580:GOT0110 

GOT02•J() 

' ) 

IFA< ~2f THENZZ ="O 
IFZZ ~ > l THENGOT0270ELSE260 
' PARf'..1CHU fl ST 
Df<m11" BM 10, 6(1; E5U6E2H3F2D6NL'7F'5L 1H5BU6E5BM10, l10; R 1 E5I:1Ll6H5 1

; 

PA IN r ~ 1 7 , 5:-"') , 4 , 4 
CIRCLE<20, 45> ,5,2,1.5:PAINTC20,45 ~2,2 
CIRCLEC 19 ,30) ,20. 3 ,1,.5,0:CIRCLEC1 9 , 30 ) ,L0 , 3 2~ . J,O :CIRCLE< 19 ,30> , 20,3,.5~.S 

4(10 F'AlNT<:~0 ,5 > ,2 . .:. : PAitJ ' <20, 15) ,2, 3 
4-1 {. DRAW II BMG• ' ~I.); F 1OBU1 2 M 15 4 "I" 

420 DRA~<J" BM39, 30 ; G l OBU 1 JM24 . 40 '' 
4~0 GETC0,0> - (40~60) ,P, G 
440 GE:T<!00 ,0) -· 04(1 ,60) ,B 
450 GOTD13! 
460 · ~ulVE PA~ACUrIST 

470 IFPEEKC343)-223 T HENRR~2 

49 IFPEEV<344 ~223 THENRR~4 
490 IFRRe2 TH ~NX~X -5:IFX<=40 THENX~40 

5 0 IFRR=4 THENX=X+5:IFX >=170 THENX=170 
5 10 Y:::iY 5 : 1FY >2 140 "IHENSOUND20 5 · QQ~ 1:LI ""L I-l:Q Z- 1:GDT0920 

5:20 IFPPO lt>l T X·-t-1 .J, Y+55> ::.:- ANDV< 140 l HENIFF'F'OI NT C X+25, Y+55> =3 THENF'LAY "ff3T30GDCBG 
DCBB ~DG": SC:::SC +- < l ~I* ( 4 (>/DD) > : C-lC~~ 1: RET URN 

PU f"< X 1 4 Y 1> - ( X 1 +4C> , Y 1 +35 > , B 
PUTCX,Y> - CX+40 , Y+60) , P,PSE1 
X1=X: Y 1""Y 
RETllRtJ 

.:ICORE I f'..iBLl;,;. 
Cl..S:PRlNT"Y IU SCORED" ; INT<SC ) 

~90 l FLl'. ""!) THEN PRINT"YDU HAVE LOST ALL OF YOUF~ LIVES . ' '!POKE6549•l 41 0:POl(E~HFFD6. 0 : 

GOTCJTlO 
~OJ IFTH =1 THENQZ.,.O : F'RHJT"ANI) YOU FAI LED TO LAND" 
61 0 J:FLI-""1 THENPRINT"YOU HAVE t LIFE REMAINING . ": GOT06..:>() 
620 r.1R n.1 r" o u HAVE"; LI ; " L.. IVES REMA IN ING. " 
630 IFSC >20T HENPOKE65495~ 0 :DD~3S 

640 FORI=1T01 lOO : NEXT! 
I FSC >4(fl HENPClkE~HFF I>"7 ~. <) : . DD=.30 
I FSE > 150 ANmO<=o THEt.JL I :.L l + 1 : KK=- .l 
IFSC >BO HENOD=25 
IFSC > 160THENDD~2o 

RETURN 
CLS: P FUl.flr : PR IN Tc PRINT" SKY-DIVER" 
FOF~.J~ 1TO10 : PR l NT@128," f'ARA CHtJT I ST I 5 NOW JUMP I NB OUT ''; 

120 FDRl = 1 T0~.0(1 ~ NEX rr : PR 1 l\IT@t ":>a .. "< > 11
; : FORr "''1 To200: 

NtXTl .J 
7 3(.1 PR I r.J T = PiR IN r " PAf~ACHU rE OPENED SAFE~L y •• " 
°7 "l() F'I~: I MT: PF: I NT" Pr EPARE-: TO STEE.F! HIM DOWN s ,AFEL v" 

FORI ~ 1T02~00 ·tEXTI 

RE:. I UR11 
Tl (1 PfHUT"AWJTHf~H Go ·~ ' Y /N ) '' 
7Sf S 'REEN i ., J. 
7c.7(> t-~X :f•H•W.C:. ".$: lFY.~t::."" THE'~t·.1 190 

8 (0 l~AX$'..,"Y" "f l EN 100 
Bl ( I ~~ ;u: ... "~11 1 ' THEt-1 l'-IUE SE 9(1 

' r r-JS I RlJC r I otlS 
CL E : PR n11 "1-·· Ii Ii! · "' ~·· · * ... DRA~m-J s VY" ·D i vE F;: ·!!· · 'IE ·IHf IE-" ; 
PR!MT ; PRil'H'' BY n.NEMB . :(C . 1'=lf(5" 

85t PF: 1t·.f1 · : Pf( l Mr" OU HF.NE TO rRY r~ND LAMD THE Pt'~R t\CHUT I ST ON THE 110\11 NG Bf'~SE .. " 
860 F·R r. r-J T" 11U r IT SPEEDS UP . 1-\Sl•JE .l. AS "I HE E?\SE SHOH TEN J: NG ... ! Ii 

a 7 o PR U ·Jt "YOU H'-WE THr~EE L.1 ':JEs '"'No 1 ~ 'TF'.A~JHE1·.~ you hEACH 15_1 POINTS . " 
88 ~ ~- i::: l N T@.4 8 1 • "PRESS THE < SPACE: ~ .-~ F''. .> '1'0 ST{;~· 't • '' ; 
89(1 Pf Ir~ t @38 4 ~ S 1 Fi' It~ G:tH ~~2 ~ "£~ " > 
9 00 l HJKEY·!f.=::.• i "H· t::J~f .. 1-=arn@·~94, "pl ease£wai t '';: GOHJ'i :> : ELSEc~oo 

mailto:IT@:.594
http:O:.IJD=.30


D-BUG bf S1ewst ..., 

TRACER 
MONITOR 

DISASSEMBLER 
£:29.95• 
~ ~ CAR'T'M>GE 

FEATURES 
'' ,a-,. mt1u us~~ .· 1n91.o• 9• I • t Int cadt ono~r••• r;-..r 11 1 t... 110 • plo..rc- t t i nntr 11•-tN'I' 
c;1 • t • DU GOft1 < t"'> rt0" ""t lh~ b-BUG \ t t l'l t- to0i f or y6u .. 

D•IU6 ., .. ~ I. Ht -so 't•• 'f' p 1,1• a1 \Cf'\ o • t nt- ttC0809'. l hi a •"-•blu ~ t(ll ••ln.t• n 'f..,lt 
con rol o- t ... .. t.t M04109 11t f'" f I l• 'tlJIL 1"1"ruc.t ar~s Qr orQ9l"•a t rrors, are enc:°""'"'r·•d-. 
Gon f tr• , .. ,. ifilyl o 1 rf't1 1Jf n l 1.,-utt1 " ·•sties ( ..,~ D""a' H rt-Loads) ttiitt occur ""'"h 
convtl"lt ~L Dr"•.a._-~,f'lt t~u119in1J o~ Hi.Hb lp L•r'1Ufi!f' oro9 .,im. ,.,_..,.tr "std 1"1Ulii •i U 
11'.J • t • Grl:;niil ,If l h 111 ... ~; l l hlJ IJ f Cj't H •Hr . .. B.llJH 'b~:t. • li;>'t M ,... ,.. .... ,.dtnti! 

O• IM.Go is. PO'WEAFIJL l 1 '' • pr99r~ •11, • lrt h too~ 1.h:tt .;mi1:t; ;w., • t1nQLt ltft> t r n,r , • 
stn-tn'=I • r ,. • N:l 1 s.-;su·• .,,.., 9 '" • l l !ft 0: .... H "'-'"" "'•• Ha Olllfl ••ti iQ, 'I t do•s not rl4•d 

tG st ·n l un• 1i ~ f"9l f' lbtU of 1:htt ~1t1.:0Mt lZI( ! 

1;.>w9'JG; i' fAIDllOl't l t 1"1 J t • ndi .., ,,. 1"s.tant l:; f .,~ _, , , th , Ou!Jh • lff!'kl t o ., •olHy 
I a!t:f • t r Sp ~tt• C 'f•t IF i- f lif"d b)' .. ,.,.,D,.S • 

P'r.9Uf; ls THOROu(iH DYri"" o r 1;19r-4• r.c .. I! to llo.s t f'it e • " ir;:ut,hn o• IPr'OUr"•• COodP .. " 
i '-lf r u,1 gn . .c j l \ t' tJl"'ldtr fO~·' fuU COf\U 'Ol . 4s tHh ns irvt ~ibft of U•• p-rogr· ... it 
t'• t ( Wttll th• 'Q11~irr 1 t1 of ·•l\ ot ttte 0309 ,.. ,gl • t• t~ • r t- dh P"t• )'edl • l Qllnf wf01 • a •u.a.s.M4b l ;' 
ot ht n.1 r\.ltC 1an .u 1out to !ti t e wt • Jn •dctli t 1~ ii:h e cont ents o1 t h• t OtH ~ct'll ~1nted 
t.o b)' •:c .. tnd •y• 4 t • dh~L•rtd •lQt"19 wit h 1h• ....odf" • 't. •hU' t' control llllHt be rerurtttd b)' 
l:t•t re•t fl :.r PULS P< 1ftHn;n an. Th" i;:u • n t .,,r.,fou1 ne- ne-s.t ~ ~¥"~ f11 •l10 di &tP l•rtd .. 

D• Btl<i 11 (:0M~fE £irtf>1ftl"IJ )OU need. 'o • nil r >: e Md d~g • •11ph ~rw cod• proar• 
re n t anp • h(I • ln t Oftll GO tn Ja •t•o ., 1 :t1r- owi dedl ~,.. O"lt RD'll A,. .. ~· r~rid1• , D-tM.IG. 
CX-!'S m t i.n t • S1111J ltt1trurt1on to-r Hs nri• r U i Cl'I lO 1t 15 C'IHb' 9 '4 w:1r., lt11 dt 
c roJr.,. code •n ft:O!ll , lhl21i fU t ;.ir.f' tnao le s -,ov t ·::t 1r-•u l frl'-r0'.18 thC' B/IUC 9Qlll ~d• •nd '"' 

1t a•fs it t 1:t 1 

D-9111l I• IMPOSSIBLE 11> '"'"'"< full• i t • i• 11 11...:1 "fl•<• •• .~•il l i uot 9 ••• '"" • 
a..n .:ii,.,. o r t ""~ 1 l,t:L• c: 1 ainat : S11l1J t t 11tD" tr•t•; •uta-u~t~ '"'~" ' cun ·•.nt' 

tJoutlnit;! is:ane• brl ; w'. bf'H t'Q11'1C J s t t 11.tt;;rw t i nP fl•H Lt'litL lovrtU'".i • tttr u,.,an 
'LC' . " ill "' , ·e •, ' X', ~ • , • 1

, .. · ~p· or •pc• l!'e9 •1 ter; diaplia1 ttr91't rrg l,t'''H ... ei,.,. 
"1: 1111 !i fl•/ itMDf'J b",t t 1';"1tt,r-; f hl MDft • H it f. H I ~hilt; v •tw MftOrf tri ttlJ ~ A$CI1,:: 
~· ci.al.n• f,tl.n. Yt' ranth gffn 1; t!'1t Dlac k:s o ,.r-~rr Cth•y ••t DYtr l,pJ ; j""9P 'I.ID' 

'S lil'.ll' Ci/• ;~,.; " " t t- t h l t f no1f'' 'tt pd"\Ut' . TOQ9lt ( onf ofO hn~ltOfl l 1nielu411'1 t-thv vuU11f t 
ta o n nor; H .. ulf' S 'iSlC AOllt l'OVtin, • 41t full p r C> Cf'55D r' 1Pfl'd; lt'iU.1l d t1111<rtibhi' ~ 
' f 91 S. ,r ... •f'U t .,. I CHtll'dJ d'iSCtL•r r •9 tH:,.I tfttr H C ;n 51jr:u~ ~liU't •Pt•n 1n hl9 tr-t~!F 
Otl , "'""" ' "''"""'" 1.0rii 'then in •u 't1rtr •.t• . 

sn OUlt Q1 HlR ~D~UI fClt "MH' . . . .... , CIDL4 STliTU. EDJTORl •nC- .f lilOUTDR 

• INCUJClU !'OST .. lo W.T. 'lllM l...C~ llHOlilE ~ MlaP'nD 

WINDAUSH llllCRO SYSTEMS 
~AO ~ HClft'™ -~. llCW'OUI, 8Q.;,n llMB ..... 

l£LS"MIM Coe.ti «l50DO DIEAl.DI. ~ lfM'TID 

"'11zurd !inf 1wo1 e 

CLOWNS £7.95 
A highly colourful Arcade games pack containing three manipula· 
live and reactive games fealuring clowns. All three games arre 
presented in high resolutlori colour graphics. 

RED ALERT £7.95 
An original machine coded Arcade game, presented in high 
resolution colour graphics using a11 nine colours simultaneously, 
featuring alien spaceship$ energy bolls horning torpedoes and 
meteor showers. Includes digitised. speech. One joystick optional. 
Five skill1 levels. 

TIMEPO.RT1 £8.45 
The first in a series ·ol live adult strategy adventure games. Direct 
your robot and acquire the object that the Keeper will ask for and 
bring it back safely to the Time Port. 

Also available: 
Dn1gon Stamu 
Evic1or 
Aliens + 

£8.45 Smash 
£7.95 Fruita 
£7.·95 Triplet 

£6.95 Sirius IV 
£5. 95 Wizard 
£5.95 Galleons 

All p f.ces inclusive . mai l order, cheques or postal order5 to; 

WI.ZARO SOFTWARE 
DEPT DU, PO BOX 23 

DUNFERMLINE, FIFE KY11 SAW 
Also available rom soltware retailers world-wide. 

Send large SAE (7in le. 5in) for full program calalogue 
Royalties paid for supe~or qvoility DRAGON software 
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£5.95 
£5.95 
£4.95 

EDUCATIONAL SOFTWARE . 
Did you lee! your early years in schooling wee g ey and pointless? 

The following programs have been spectally written as key afd,s 1n the 
deveropmenl of your child. Great importa"ce is placed on making 
education entoyable with the use or musical and visual rewards. 

Each casselle pack.age contains three games ol Slr\!Clur·e<j programs. 
Example progf'em 
ALPHA In lhls game lhe student is pres.e"ted wi th a randomised 

a phabet and is required to delete the tellers 1n alphabellcal 
sequence by pla.cing a cursor ovet each letter In turn. 

As this is accomplished PM of the p cture is drawn, then 
coloured and. as a add1tiorial reward. a traditional lune is 
played. 

CLOCK A clock face is drawn on une scree and the hands are 
randomly placed at the 12 ma1or locations. The studenl 
ntads t e dock lime a.nd enters ii in digital form . 5 to 12 = 
11.55, 

WOAD~ & 2 Two games ol d ffering comp exity, lhe student has to 
idenlify ' like' soundjng words generated on tliis screen with 
those d isplayed . 

SUMFUN Sumlun is an advanced! addition 98me Two-d1g1t numbers 
are drawn on lhe screen and I e st11de11t adds th&m. units. 
first 11\en tens. E.acn correct answer draws a portion of an 
animal. tlnen colO\Jrs ii and as an addil cmal reward , a 
traditional lune is played. 

EOUSOFT 1 Alpha, N1Jmber. Count...... .......... .... ..... 1:5.95 
EOUSOFi ~Clock , Add, Sub ......................... ........ CS.95 
EDUSOFT 3 Word 1. Word 2. Clock ........... • ......... . . C4.95 
EDUSOFT 4 Sumfun. Subs, Mult ............... ........... .. .... C5:9S 

AfS() available: 
STATISTICS This 17 K statislics program will sort data and catculate lhe 

£4.95 
mean, average dis1ribut10n, standcud deviation, variants, 
arrange-mid-rarige , the median and a.How data limits to be 
set aS wel as graphically illustrati g the resu'lls. 
Al.I. PROGRAMS ARE USER FRIENDLY 

GOLD SOFTWARE 
11 Wellington Court, Lyndon Close 

Bir,mingham 820 3NL 

COTSWOLD 
COMPUTERS 

THE D.RAGON SPECIALISTS 
DRAGON 32 ......... .... ...... . , .. _ .. .. .......... ... .... .. £169.50 
Price includes free "Teach Yourself Dragon Basic" 
cassetJe and free software club membership -
gives 10% discount off all software. 
DRAGON DISC DRIVE ( 1 BOK complete) £269.50 
EPSON RX80 (100 CPS top quality machine) 

£320.00 
Price includes Free Hi-Res Screen Dump 
Programme. 
MICRO-PERIPHERALS 4-colour Printer I Plotter 

£169.50 
Price includes VAT. Please add £5 carriage. 

JOIN OUR SOFTWARE CLUB 
WHY? 

It will turn an £8 tape into a £7.20 tape - · pure magic 
- a £5 membership fee entitles you to 10% 
discount off all software on cassette cartridge and 
disc. SAE for list. 

SHOP NOW OPEN AT 
6 MIDDLIE ROW, CHIPPING NORTON 

OXFORDSHIRE 
Tel: 0608-41232 or''737472 (evenings) 
DRAGON DATA APPOINTED DEALER 

11 

http:atld~tion.al
http:ftf6Q.fM


910 'CRASH ROUTINE 
9?0 PUT<Xl,Yli- CX 1+40.Y1+35>,B 
940 CIRCLECX1+20 . Y1+3SJ, 30,3~ . 5 , .5,0 
950 CIRCLE C X 1+20 ,V1+35 J .30,3 .1,. 5,0 :PA INT<X l ~20,Y 1+ 1() ? 2•3 
960 FOR!=1T05QO :NEXT I 
970 PUT<Xl,V l ) - (X 1+40 .Y 1+35l,B 
980 ClRCLE<X l+20 ,Y1+35) . 30 , 3, 1 
990 Cl RCLECX 1+20 7 Yl•~5J .30,3, . S 
10!..-0 PA HH <X l+:2C1,Yl -+·._,5 . 2 ~5 : ~.AH·H< X l+20 . Y1 · 10i 2.3 · PAi l"~ ·r 1" 1 + () ,i ·1 .•. c;::~\ ~; ·., 

• • . /".. """'' ... " I ..J, '\...,; - • • ,k "t ,_,. 
10 10 FORI ~ 1 T0500 :NEX11 

1020 PUT( ~ l- 10 . Y l) - (X1+55 . Y 1+60) . B 
1030 CIRCLE o: 1+'.2<) ,1 90} • ~jO, 3 ., . • S 
1040 PAINf<X1+20 .1 87>~~,3 . 
l 050 DRAl•J'" BM" ·t·S T R$~ X 1} +" • 13(1; .BD8U6E2R4F2D'..;:~Ml.8D4BUBBfHNDBF:5F 1D2G1L5R2 F4BR .. •HJ4NU4R6 
Nll-104BR4U4NU4F:6Nl.14D4BR4U2BU2U6" 
1060 FOR1 ~1ro1000:NEXTI 
1070 RETURN 

How to ~raw a i-D ltar graph 

10 RE1M ********************** 20 REM * 3-D BAR' C:RAPH * 
30 REM * BY ~ * 
40 REM * RICHARD DODD * 
~0 REM ********************** 
.60 CLS 1 DIM 9(12) 
70 ,PRINT TAB<10) ; "3-D BAR GRAPHli 
90 PRINT=PRINT"WITH THIS PROGRAM VDU CAN ENTER A TOTAL OF 12 'JALUES WHICH WIL.L B 
E SCRL.ED IF NECESSARY fliND THEN DRAWN AS R 1 3-D' BAR GRAPH. 11 

90 PAINT 
100 PRINT"THE PROGRAM ALSO ENABLES YOU TO DIJMP T1HE SCREEN TO THE SEIKOSHA GP-100 
A PRINTER" 
110 PRIHT 
12·0 PRIHT"ANY KEY TO CONTINUE 11 •EXEC 41194 r CLS 



A QUALITY LIGHT PEN 
SUPERIOR PERFORMANCE 
* Absolutely insensitive to ambient lighting. * Responds to different colours and screen intensilies without 

any adjustment of TV or monitor. * Red LED readout showing that data is available. 

* Switch for program control (allows pen to approach 
the screen without erroneous data capture) 

··-

) 

SUPERIOR 
PROGRAMS 
* Good Ooc:umentation * Tape storage of your work * User routines provided on tape 

and printout 
* 'Freehand' drawing program 
* ' library menu' drawing program (define your own library of 

snapes) * Example programs mustrating uses ·Of 1he pen and its features 

£25 
inclusive of P&P etc. 

PIMH state Dragon, BBC Of Vlc20 when ordering. Send 
cheque or P.O. to: Dept DU1, Datapen Mlcrotechnology Ltd., 
Klngsclere Road, Overton, Hents. 

Please enclose SAE if requesting technical literature. 
We welcome 811quiries from dealers willing to demonstrate our 

product. 

Datapen Ml~rotechnology Limited 

DRAGON/32 HC MODEL/I ATARI 400'1808 TRS88 CIC 321 ELECTRON 

747 FLIGHT SIMULATOR 
Superbly realistic instrumentalioo and pilot's 
11lew ·n filalike simulalion which include$ 
emergencies sucn as engine fires and sys· 
terns teJlures. This program use& high resolu· 
lion graphic& to the full k> prod~ 1~ moti 

1 reafislic llighl·deck d Sfllay yet seen on a 
home computer. There 11e 21 real (liars ano 
~5 other indrC310rs (SN diagraml. Your oon­

. tro1s operale throttle, Qile!OllS. eleva1ors, 
flaps. slats. lifJClilers. land"ong gur. reverse 
ttirust brakes. e1c. You .see the ru"""4y in true 
plin;pectJVe, Uses ioyslicks ana illdud~ QP· 
lions lo start with 1ake-olf Ot random landing 
ll)prOactl. "-'real &imur•11. not just anothet 
·game- (Your ConiPUw. April 1s 'l!Jr 
c....n. 29.95 (p6p •nd YAT Included)~ 

DACC Ltd (Dept. DU) 
ii wiw.rley AoM, Hindley, 
G....eer MlnthnMr WN2 3IN. 
( II wllll'" _.a l'loiln)_ 

• •. • I :.:.·.:.: .1 •••• . • ••••• .. .-.I·'·•••• ., .... 1•••• 
ACTUAL SCREEN PHOTOGRAPH 
tit ua m .• cpap 1ne1uded) 
Onllr from .0.. Chtrtbular: 
Fnt* A9111on (o.pl. DU) 
POlloxJ0$7 
Cllula V .... CA GIJ12 7017 
(c.llfornlil ,.....,. .... 1% .......... 

> ~~~~~~~~~rr~~~ 
* Software for hire from.11 manufacturers 
* over 90 tltlee to choose from, and groWing 
* TWO YEARS membership for only £8.00 

* Same-day service 
Send for details of FREE three months 

trial membership enclosing SAE to: 

MONSTER SOFTWARE. CLUB 
32 Lennox Drive 

Lupset Park, Wakefield, WF2 8LU 
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JOYSTICKS FOR THE DRAGON 32 
ONLY 

£14.95 a pair 
Top quallty, easy to handle 

~ joysticks for the enthusiastic 
~ ga.mes player 

- JOYSTICKS FOR THE DRAGON 32 * SELF CENTRING * DOUBLE FIRE BUTTON * P~OVENQUALITY ................................. .. ....... £18.95apalr 

To order, send Please add 75p p&p. 

Cheque/PO to: CASCOM 
67 ELSTOW ROAD, BEDFORD MK42 9NT 

Computasolve Ltd. 
8 Central Parade, St M'ark's Hiii 

Surbiton 
Telephone: 01·390 5135. Opening hours: 9.3C>-6.30, Mon-Sat 

Dragons from stock............................ £175.00 
Telewriter word processor for the 

Dragon ............................... ... ~!!! ,, ......... . 
CTI CP80 dot matrix printer .............. . 
Seikosha GP 1 OOA matrix printer ...... . 

£49.95 
£299.00 
£240.00 

Plus a full selection of software for the Dragon 
including the latest Microdeal releases 

AH priCeS including VAT. 

DON'T JUST PLAY·GAMES 
TEACH YOURS'ELF TOMORROW'S TECHNOLOGY TODAY 

'O'-LEVEL COMPUTER STUDIES 
Use our Pro· Tutor software to pass your exams with ease. 
A full tutorial-based system complete with revision 

examples. 
Supplied as a set of cassettes covering the 'O' -level 

syllabus . 
Fun to use with full colour and sound. 

·:; Unbeatable value at £14.50 post free. 
ChequeSJPOs to: 

MICRO·DE·BUG CONSULTANCY 
60 SIR JOHN'S ROAD, SELLY PARK. BIRMINGHAM 829 7ER 

R8Quiif9s a qualily Dragon Compatible Cassette Player. 

NEW GAMES FOR THE DRAGON 
SEA BA nLE for 2 players £4.95 inc 
An abSOrbing board game with exciting sound and graphics. Sleer Your 
airctaft carrier through your enemy's fleet Blast his ships and watch them 
sink, but beware of lhe minefields! • NINETY-NINE for 1-4 players £4.95 inc 
The ever1)0pt1lar cflee game. now available for the Dragon. Use your skill 
to manipulate the results of the dice. A compulsive game for the individual 
0t the whole family. Th~ game can tasl all night, so a Save optiOO iS 
il"lduded. 

SPECIAL CHRISTMAS OFFER!! 
BOTH GAMES FOR ONLY £7.95 rlnc 

OETISTIA 
High L.e9 

· • Ltlddenden Foot 
Hellfl• 
HX28L8 

http:9.30-6.30


130 REM **IHPl.JT VALUES** 
140 FOR X•0 TO 11 
1~0 ,PRINT"VALIJE0

; X+1; : It-IPUT BC: X) 
160 NEXT 
170 REM **SCAL.E 'VAL.WES** 
1e0 ::;•s+e. :25 
190 FOR $1•0 ro ll:IF 8($1)/8)160 THEN 180 ELSE NEXT S1 
200 FOR S2ia0 TO 11 r B< S2 )=9( S2 )/S : ~u~;"" T S2 
210 REM **DRAW G~APH** 
220 PMOCE 4 1 PCLS 1 SCREEN 1,1 
230 FOR Y~l~ TO 23~ STEP 20 
240 LINECY,1S0)-(Y,100-BCY/20,),PSET 
250 DRAW' E~R U) II 
260 LJHE-<Y+1~,17~),PSET 
270 LINE-(Y+l~117~-BCY/20>>,PSET 
290 DRAl.-J 11 G~L10R 10' II 

290 LINE-CY~10,180),PSET 
300 DRAW'; NL 10E~?' 
310 NEXT 
320 REM **DRAW AXIS** 
330 FOR )<=160 TO 20 STEP -20 
340 LINE(1,X)-(10,X),PSET 
3:50 DRAW 1• E:=il 10t~D 19G~D 19E5" 
360 NEXT 
370 FOR P=22 TO 260 $TEP 20' 
380 PAINTCP,179) 
390 NEXT P 
400 DRAW 11 BM2Z ... 100;R243" 
410 EXEC 41194•'AHY KEY TO CONTINUE 
420 REM **SCREEH DUMP** 
430 CLS :PRINT f! 230~ 11 PRINTER COP\(ll~ I INPUT 0 (''f,i<"N)";A$ 
440 IF LEFT$(A$,l)="H 0 THEN RUH 
450 IF LEFT$( A$~ 1 >= 11 Y 11 THEN410 
460 C1l,..S 1 'Ci0TO 430 
470 CL.S 
480 PR lt~T @ 230, t• TITLE II j ; INPUT T!!li 
490 PR. It~T #-2, CHR!ll( 1 ~ > 
500 D=16-CLENCT$)/2) 
~10 FRINT #-2>TA8(0);T• 
~20 PMODE 4 > 1 t SCREEN 1 I 0 
~30 PRINT#-2,CH~$(8) 
540 FOR 5C=O TO 2'5 
550 A=PPOINT(SC,SD>*1+PPOINT(SC>SD+1)*2+PPOINTCSC,S0+2)*4+PP01NTCSC,SD+3>*6+PPOI 
NT<Sc,sD+4>*1G+PPOIHTCSC~SD+~)*32+PPOINT<SC . SD+6)*64+128 
560 PRINT tt-2, CHR$( A); 
!570 NEXT 
580 SD•SD+?rlF S0>190 THEN END 
590 PRINT #-2,CH~$(13); 
600 GOTO 040 

Turho J 
•• C1..f;~,2:f!l33 . 
:1e CLSlll •l'll("Tll:l2, "00' YOJ IWIT IN!>Tl'llC JDN!:lY;r<i 7 ' 1 

Jll l'l•• IMC£Y• I 1 Fl'a•''" Tht.r.IO . 
10 lflW-"T" li[IO(ll:l£L5UFM()"W 'Ht;r.r.!B 
50 L,.5 
eo )<·1 ~ 

10 rao··-ro· x ' 'lCllPP•·•"C"t · "" 1·· ..,. .• ,. ... ,,,.l!'.:ior 
e0 Of'Tnl!"'.lill,llE' ,1111.00.fl.>,BD, jl , ;,~ . i'" .~. r,.:17,9C,:J ,In, pi), 1!<",1!13, BP.flfl, c:i , PC,l!fl, P 
fi ,f!O.f'f',°""•:J~.02,es . a 1. e-1 •1m,.27 , a~ • .1~. 7!'a,"l'2, 3£1 
!13 CLG 
llilll l'l••Sll'l1'!l\*lS. Ziil r • - • S.TRJolC4(3 , ;111 1 
I HI PR!r<rn• ; 
I?~ lf"f'E[Jtt llS•1tX)>J1.l . rf;'t42a!IJ 
J:JD l"Q<f;'I021• ,!Ill 
1 '1111 trPrtll't :JOJ•'2'Z:J 11£.Ni<•Jol- l 
1~111 !}Pfi£•t:l11J•129 , 11('1l<•Xt! 
H!ll l'Ct<£'11~llrllri(IC!*l, J1 '.hf<r•tl!7l•Ln 
I.II S.-Sr I 
1.0 lfPi[IC(~3J•:::;1T11lr<rr:;~~ql)5. ,,. $• t ·£lSEPCt<nnli ')1 , 
l:lll ~Ol l i.I 

21110 )lf;'C!ill890 lf"Rl1'19zr.I, " TDU tAAS11lDI . : ·~Of't'•L l (._,,.._)Of 
:111 Pl<I T'Ht8 , • r-D;Jtt SCOf!l j5• 5 
l29L ' -l 
na r ri. (-Ol11t,H2118 
' "" rn.> l ll'fi:Hl'Rlfff"TDUI' ri'~(ji Of' LJUES Nq''L •liL,U'Jll"'T " (Cit 11f"J£ n11r L( t L,f;f , .. 
..!Si; l<-I S 
:Z&ll f' C1'1'-' I TCl21ll\ll •'•f;ICT 
27ll Q. r:i()TClllll 
:li!ll PJ!!r<?"TDU 1.....W: 1C1 LJU(S U n • 
:'SB l'llJ!'((fiS'l:.l•I, a''"° 
~- CLS ' Pf!ll'<I " TURPD I$ I' li"flt i.tU:irt; 'IOU l1JlllJ£ re llltlU1 tfl CAR T~CUUI< 1i£tul 5 
LC\! ~11111 TRll i r.. ·rru ""'E' &tO.Pt Cit< '"~ imtlu• ns •u• ""° .M.L rl1E 'l 
~l<fR CAl!5 lflfi:( r.Ol 01.111{0 S:)U(lflfS. • 
:!HY PRINf• TOU UC[ ftot; LEH N'ID RJDHI AllllOW £T:5 TD "OU( L~H 1"C) lllClttT 

ru.o ro ~EU'l'fll(. f'iiESS •• , . ....... 1'1 TCU 11cr.tt.t:ltflll TDU t1!lU f'111C( "°' !AST Iii< 
D TOU ~T ,. II!. f i ef! sc:c~ • • 
JN f'flfr< ' "~INT •'1t114f' l'lt£.s.s Tflli: !>fllCEl!IJOR ro .... ~T ­
YJe IFP EK(3~5)U,12~1M£~331il 
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CI ass if 'i ed 
JOYSTICKS 

DRAGON 
JOYSTICKS 

FULLY PROPORTIONAL 
WITH FIRE BUTTON 

Only £14.SO a pair 
+ £1 p&p 

INTIRQ,LVE 
21 WOODHOUSE RO,AO 

LONDON N12 9EN 

DRAGON 32 EDUCATIONAL SOFT· 
WARE. Quality software at r,easonable 
p 'ces Til les include Multi·mal s. 
Mat s pack, Hangman. Measures. En­
glish Test. For lull delail.s send SAE to : 
P. Percis , 88 Poplar Crescent, Shipley , 
West Yo kshire B018 2HH. 

PRIN1T, PRINT, PAINT. Send Otagon 
tape tor listing. £2.00 tor two copies . 
" S1lverprin t" , 21 Stevenage Aoad, 
East Ham. London E6 2AU. · 

DRAGON OWNERS! IPoiddles with 
trigger buttons, instructions and game 
listing included. S:!l..50 eac , £6 parr. 33 
Peveril Streel. Walton , Merseyside 
1 es L9. Tel; 051 .521 e114. 

DRAGON l'·SHIRTS. Terri fic design. 
good quality. Please state size and 
colour prelerences. Only £4 .50 inc p & 
p, Cheque Postal Orders to: E. Howe. 
Foss Cottage, South Repps Road , 
Antingham. North Walsham. No11olk. 

- ---

fi s 
BCS Ltd 

Non·!Dt1gon 1!)ali11 hardware and software 
E:t 50 llri·" > Y<l•" I rsl CU U'f 01 our to ~•;ml ' 
1.1r"1a1ed hs1 o otller u~p m$ 01 ga<0d1es 
spec1l 1cdll~· 1or yu" 1 0 ia oa-~ 1 ( 1 re1ur1111 or 
2nd ~ear rrce. for 01• subs iners - who 
sup~ I t II de1 Is of ,any supplier n<l al mad~ 
o~ your lls SJ 

BCS lid. 47A Ou11111 Sinai 
H1w1on Abibol. [)tun J012 2AU 

DRAGON 32. Belvue Casile Adven­
ture , £&. F'lnd the U'easures withoul 
getting caught in lhe traps. Bui first try 
to lind the way Into lhe castle. Very 
good sound effects . Will take days or 
weeks lo solve. If you get stuck, our 
customer service department will help 
you win Send PO.cheques to : K. IPro· 
ducts, 10 Piermont Road, lo l\don, 
SE220LN. 

LEMONADE STALL. Family e111ertain· 
mem. Dragon version of Galllom1ao 
onginal. £2 .50. I. Butcher. 20 Heato 
Close. Carleton. Blackpoo1 FY6 7TY . 
Tel : B lackpool 882448. 

DRAGON WRITER. Mix texl and hi­
res. Dltterenl sizes. colours, angles. A 
sub-routine to begin. All your pt09· 
ramms e3.50. Samyh Software, 9 Earl· 
swells Drive. Cults. Aberdeen . 

IDRAGON PROGRAMS. All listillQs iii 
this magazine supplied on qua!ily cas-

. sette. ind ividually oheckeO or correct 
loading and lully documenled. Send 
chequeiPQ for on~ E4 .95 to· Pl.S 
Sol1woire Services, 13 Snows H'ill. 
Chedg ave. Nortolk NR14 6HY. 

COMPUTER 
,CORRESPONDENCE 

COURSES 

A comple1e course i BASIC program· 
ming wh1cn " ~s1gnecJ spec.hcally 10<' 
the ·DR.AGO miCtO•COmpuler. I in· 
eludes word p r ocessing , 1•1e· 
managemenl', stock·comrol. games, al1CI 
eouca1iol'I I p icati0r'I$. Suitable or h11 
comple e beginn11r. abliyist, teacher. 
and busmess pe~n. 

Coat of COtirM 

tl.9.SG (incl) 

Price per QIMe: £U5 (mtl) 

for 1¢11/rl~ils .vrile enclosing ae, !o. 

COMPUTER COllA£SPONDENCE 
COURSES 

1(Dept. D.U.) Churchway, Wesl Ilsley 
Nr Newbury BERU RG1ti OAH 

Tel: (063281 336 

CASSETTE EAD ADAPTOR to cure 
those 110 Ofrors when saving on your 
Dragoo. Only £2.45 from Compton 
Compurers. 9 Stockhill Road. Ghil · 
oompton. Somerset. 
LIST YOUR PROGRAMS. I wiU print 
from your cassette, £:2 .50. S. G. Col· 
terell. ,59 Byron Street . Hove. East 
Sussex. Cash with order. 
KOPYCAT will save most machine 
programs. For Instructions send 1:1 .0 0 
plus SAE 10 KQpycat, 446 Burnage 
Lane. Burnage, Mancl\ester 19 . 

TANDY LINEPRINTER VII with Dra­
gon 32 and TRS· 80 inlerfaces. wilh 
poi per . £ 130. Te l : Stonehouse 
(045382) 2759 evenings. 

FOR FREE DATA 
GP100A 
CP510 
FX80 
MOPBO: Four Colour Plotter 

DELIVERY AND VAT 
INCLUDED 

£209 
£250 
£419 
£129 

~\\"'PWR/10 
GAAPHIPR!NT hJgl\ resolution print 
routine al low.s normal use· ol Bas c, text 
in any colour. double height, width. etc. 
User 11·nanual included, £9.95. Edil·32 
program, te•I and li!e editor includes 
replace, kill. search, copy, Insert and' 
many Olher leatures. User manual in· 
dllded. £9.95. SAE for games and 
utililies list to: Willo1111 Softwar·e, Wiiiow 
Bal!'lk, llston, Swansea SA2 7LD. 
KOPYKODE will copy most machine 
programs. This ·s a musl at only £1 .00 
plus SAE. M. Davies. ''Spirals"', Peb· 
worth , Nr StraUord, Warwicksfli re 
CV378XW. 

PROTECT YOUR MACHINE CODE 
PROGRAMS. Make yOuf own spare 
copy. For ins1ruclions send ~3.00 plus 
SAE lo Oragoncopy. 63 Riversdene, 
StOkesley, Middlesbrough, Cleveland 
TS95DD. .--

1 ----------------------------------~ 
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11 

I 

Here's my classified ad. 
('Please write your copy in capital letters on the lines below.) 

I 

i:o.ro £0.40 !:060 l:0.80 

£1 .00 . £1.20 £1.40 l:UiO 

£1 .80 E:2.00' £2.20 t:2.40 
; 

£2.60 E:2.80 £3 00 !:'3.:>r 

0 .40 S::J..60 1:3.80 S:.4.00 

t4 20 I £4 .40 Pleas~. eon11nue on a sapara1e shee1 of P<108f 

I make this .................... .. ........... words, at 20p per word so I owe you £ ...................... ....... .. .. 

Name ...... ., .• " .••.............•••• .•. , .••••.•.••.•..•.....•..... • 11•• 

Address ................... .... ....................................... . 

• •• ••• • •·• •• ••• ••• ,, •• ••• ••• ••• ••• ••• ••• ••• ·•' • '•e• !-!P ol <f ••• •••• • ·••• ·• ,••• ,.,••• • 

·································· ~···· ·· ······~·· · ~ ················· ··· 

Telephone ......................................................... . 

Please cut out and send this form to: Classified Department, Dragon User, 12·13 Little Newport Street London 
WC2R 3LD 

I 
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CENTRONICS LEADS for the Ora· 
gOtl, 1.5M lon.g 1.0 fit all standard 
Cent.ronics jntertace prin1ers, 
£:13.50 inclusive VAT, po~e. 
Quick despatch. Cheques payable 

. io: High Tech OevelOpments . . 27 
Ouantock Road, Weston-super­
Mare. Avon BS23 400. 

DAAGONE£RS: Copy all Machine 
oodt eas5ettes, £2. Ca.slll F'O to: 'Map 
SOft', 6 Llnnmill, Sooth Queensferry, 
Edinburgh. • 

PROTECT YOUR MACHINE CODE 
PAOGA:AMS. Make your own spare 
copy. For instructions send £3 + SAE 
to Oragoncopy , 63 Riversdene 
Slokesley. Mlddlest>tough, Cleveland 
TS9SOO. 

ED AND EXPt..ODE! Two challenging 
games for your Dragon. £7.95, or send 
£1 and any Dragon tape or cartridge · 
end receive this new eassette in ex­
Chllllgll I The Rock Shop, Ttdeswell, 
Dertlrshire. 

DRAGON KOPYK.A. T on cusette. 
Mikes back·up copies for personal use 
only of l'l'\l'C programs, even protee1ed 
auro·run. £5 .95. 0 . Gill, 82 Carlton Hill, 
London NWS OEA. 

---JAQV l~ OfFER_ 

- r 11•J"'~1y' ~ P ~i J ~ "".~~~~"· c:.111i.·. · 
- l "•nyt1u •Ul''1H· llwm111 '" '''"'"'"''' 
W11h :lP !'KMll'Oll .md lrw f<'J/lltwn Jll"'""' 

(1tl l,,)lll:/I' l t •. ED40, 2t9HICHS'f, 
STllATl'DKO, LONDON E1ULS 

OVERDRAFT 
PROBLEMS? 

Keep tracll ol your b1mk aa:oonl wlltt our 
~na• •inance package 

Fa1tures: 
Cassette Filin Sys;em 
With 01>4i0flll iass>\'Ofd 
Faciliiy tor multi-use!!;: 
AutOOMilie monthly 
payment5 lisi 
Full doetJmantaoon 
Compi'ehat1s ve 
'Help' Fun<:1ioo 

On1cas.wue ti.SO ioo P & P 

STYUSH SYSTEMS 
i• PEVERI'- AVENUE 

SCUNTHO..PE,. tOUTHI HUMBERSIDE 
DN171BE 

ASTROLOGY 
Wida rarige or accurate ( 1 min long 20th 
canO. rellablt! . easy lo opetalAI prog.rams 
1useij by al'li;lteur alld profess onal ,i!Slrologers 
ail over the world. Includes lhe· followm1r 

Ai {l.'18) N.11 lol}flludrs, decl!nationis. 
UIJects w. In aclual orbs, True and Men 
Nodes, Vertex, Equal. Pl1ciaus i!nd Kodl 
ho11$!$. etc. 

A2 (1:31} As A1 plus tile progressed chart 
~ '1lQl i1$118Cb, ~ 111 natal, l1n11 
sspecl' by moolh. mo.nthly transits (1.2 
monlhs 11kls O'llr~ 10 minsl. and cta.ily 
lri!ll$rfS . ' 

/lstrolu1or - I u ~1<1gr<1111s w LCh enable Y«I 
. to teach vourself the 111.'tsic mea11111os . t• 
' 01a11e15 CJ I.odil!C £4 Signs £3 i'fot1$1S [ 1 D 

Aspects. Ori Ii~ lor C20. 

Please· send large sae ro: 

ASTROCALC 
67 PHscroft Road 
Hemet Hempstead 

Her1s HP3 8ER 
Tef; 0442 51809 

. -
AMATEUR RADIO SOFTWARE 

ATTY TRANSCIEIVE. Split sc111en. type 
.ahead, 11ny Plud rallt ale. 
MORSE TAANScEIVE. OICCIOK and 
seild• morse 10 150 WPM. 
MORSE 'TUTOR. hrf llijlHO. 1ny ~ 
i,.g. lncl00e8 a ffnd prac1lce ladily. 
AllT°" S\'IT£M. Availiillle llDQn. 

Send 1larga SAE for lull da't1ils 
and toltwal'$Jhanlware price r• 
OAOSVENOR SOF1W.AM (D) 
22 Gros.,.,,_ RoM, IMl'onl 

E. Su .... 8'425 :HIS 
Tel: com) 183371 

ALPHABET PRIMER. first In a series 
or educational tapes for young cliil· 
dren. Full colou lii·r~ ~raphics and 
sound makes learning the alphabet fun 
for three- to six-year-olds. £S.95 from 
Buzzard Software. 24 Salum Close, 
Leighton Buzzard, Bedfordshire LU7 
auu. 
FEP UP with the Dragon's Supersonrc 
Listings'? This Is the answer. Machine 
program simply changes lhe . way 
"list" works to give 1Profession8t liming 
1ac;flity. Completely UNr transparen~ 
j~t load the program belore com­
mencing work i!lnd forget about. it. 
Save on optician's bills! Sef'.'d cheque 
or PO for£2.95 lo: K. Horden , 7 March 
E,,d Road. Wolver,hamplon, West Mid· 
lands WV11 30Z. 

,,. ...... fl" "' .. , .. °'11111 
wltll Mr 1n tlftlll 1rDll HiefOloft 

11t11111t £111111 {,,., llVlftcbl 
Sp11t1 Attlel: (pin lorsilcils) 

ClfylG.... -
hnbll s ...... (pt11 lowltlcbl 

£US 11dl lnc p & p 

Ctieql.!ei 1rio PCls paYJblcl 'o Hl1illli, 11 
sr.wn111sc11 ... WicllfGnl. Eae1 IS11 au1 

A 
Active Software.............. 48 
Anik ................ ................ 26 

B 
B&H .. .............................. 60 
Beyond.............. ............. 5 
Bu~fer .............. ............... 40 

c 
Cascom........ .. . ................ 68 
Chipmonk..... ... .............. . 52 
Compusense ............ ..... 17 
Computasolve ................ 68 
Coplptce ........... ..... ," ......... 54 
Cotswold .. .. .. . .. .... .. .. .. .. . .. 66 
Cumana ......................... 23 

D 
OACC .................. ........... 68 
Datapen ......... .. . ............. 68 
Deltasoft........ .. ........ ..... . . 64 
Diand ............................... 58 
Dragon Dungeon .... . .. .. . 29 

E 
e1·kan ....... ... ...... .............. 40 
Eurosoft . .. . . . .. . . .. . .. .. . . . ... .. 11 

G 
Games and Computers 10 
Gold Software ........... ..... 66 
Gough1 .. ... ... ..... ..... .......... 19 
Gravesend .... .. .. ............. 58 

..... liq 
CAISETJE LABELS 

. . PflNTEI> Dy CompUIBr 
4P•ICh - min. chg. £2- ~.50 per 100 

Bl.ck on white (te-it Mly). CWO. 
................ Z1 ~La••· ...... a... ~ 

Hlfl _..Ii. l1cb lotP10 OMO. 

DRAGON OWNERS! Paddles wicn 
trigger buflone. 1,,struc;tiorns and game 
listin9 included. £3.75 each, £6.50 parr. 
33 PeV.ril Street, Walron, Merseyside 
L9 1ES. Tel: 051: 521 8714. 

DRAGON' COPfEA. For bac~ up 
copies of machine code programmes. 
Fir.st 500 ordefs reoelve free C60 cas­
sette wOrth 75p. Hurry1 S.nd £1 plus 
~e to: o. Rothi s Willpwcourt Avenue, 
Kenlon, Hanow. Middlese1t. 

COMPUTER PROGRA .. S copied 
(eaisette based only) . Prl,,ted i".llay 
cards suj)pl_ied' if requillld. Minimum 
order 10 !rllAettes. Tel: M. G. Copies 
(t.(llG Recordirngs) Burntwood 75373 
(24-hour answering service) . 

EPRDM PROQIWH1ftl tor moll s1n1111 ,, 
supfly etfOITIS fr111n 1 K to 32JC llyle:s. 
POWtfful fill, "'4Wt, exam in•, ol!litge. ~ · 't 
verity. p~grarn. Cia55ltte Slvt.~oao lunct1DM . 
and Pill clocumerrtnofl 

tlUI (wtth Ml.CE Ell.If) 
lilACE IDITO" J ASPILER ' 1lll01nofl 
cartfidOe with 80-llaae manual ror machine 
programming the ''asf and prol~sional way 

. at.ff 
MACllll PROWMMERI PACI( cQi11111s 
lhe dill liookltls lot tl'le Dllgo11's fO\lr ,main 

, ICs (6809. 8821. 6847 Ind 6883, . Over 60 
pages or d8'a plus 1. 8io9 ~ence card 
- . tUt 
DM&IUI MOIHTIMI, MD Dtl&llPlllUfl 
cassette tl2.15 
..... COMPAlllOll m1thine relmnca book 
by M. James U .10 
SAE brillg5 dltiils 01 '°""'' 70 item$ tor vaur 

Otal)(ln . • 
EL TtlC, n P""'9i•1 An111 

uit11111m;i.. •mn 1117.llG 

I / 
lnt·erface ............. ...... __ '.=] 60 

J J / 
. ·~ 
JC. B •• ................. . ............. ~~ 
Jay-Dee ......................... ~ 
Jenart ..... ... ................ . 

7
... 62 

Juniper .............. ............ 27 

L / 
Logic 3.... ... ............. 21 & 43 

M 
M&J ................................ 62 
Microctea1 .. .. .. ..... . .. .. . 2 & 76. 
Micro-De-Bug .. . ... .. 68 & 72 
Micro·tanic .... .................. 33 
Monster ................. ......... 6fl 
J. Morrison ..................... so 

N 
New Dimensk>n. ............. 62 

o. 
.'.>asis.. .............. .............. a 
Oetistia........................... 68 

p 
PSL ........ ......................... 36 
PSS ................................ 75 
Peaksoft.................. ....... 6 
Portent ........................... 72 
Premter .......................... 45 
Programme..S Guild 38 & 39 

DRAW•NG PROGRAM demgned by 
artlst. black and white, requires joy­
stick. Drives RXBO. Copy ol instruc· 
tions £1.10, cassette £9.50 . 

DRAGON 32 plus joysticks, light Ptn 
and £1~worth of ~are. lnelud•ng 
hi-r8-s cartridge, £200 ono. Tel: 01 571 
4513 betWeen s pm and 8 pm. 

DAAGON usTIHGS frc>m casaene by 
return of post, fir.st copy £1 , second 
50p. K. Copeland, 23 Th9 Lane. 
Awgworth. Nottingham. Tel: 0602 
324658. . 

ACE TRACE 
·UNIQUE 

MACHINE LANGUAGE 
DEBUGGING AID 

E"11lble1 you to TRACe: lhroiq, pl'Ofrlmmts 
reSllC!ing in lill'ler RAM or ~OM. SitnalllK ·tri• 
6809 in SlllW mocion dlsplaylno tl'tt1 inSlrw­
tions followed by 1'1• CQnditiort$ of ·Ill of fie 
processor's res1s1ors 111K exec;lllion. In· 
c!udH powelfllf MONITORtQISASSEM~R 
1nd li11e EDITOR witb st1ndatd ll09 
ASSEIMliUR fQr writing 11041r own P~ITl­
mH. Sup;Jlied on cassette witll com1:11111111• 

siYe miniial. 
£14.iS ftOm:-li: H.1......-...., • 

e11<lrl91WOGd Roed, ~ 
llfoml!tY, Kent IR2 GiNL. 

Or send SAE f(;r dC$CrilJll~ ~lltt · 

IDEAL STOCKING FIUER or Present 
special J&ltcllo111 one, inclUdlng: Muo­
~. Jugger,naut. Russian Roulette &nd 
Organ. SenQ £2.95 i~IJding p&p to 
Jenco Software, 1Keg1 Cottage, H'Anton 
Charterhouse. Bath BA3 6BH. Che· 
qu• payable to P. Jenkl,,s. 

COMPUTER COVERUP. Attractive 
dust co~r for Dragon, £2.95, Including 
postage; Printer etc covers. pri~ on 
request. COmputaoover. 26-28 High 
Street. Sutton Coklfield, West Mid· 
lands. 

R 
Rainbow..... .................... 40 
Red Rom Data............... 72 

s 
SP Electronics ............... 72 
Salamander ................... 15 
Shards.................... 12 & 31 
1R Shepherd Software 

............... ; ........... 32& 53 
SiHy ........ ........................ 4~ 
EMSmith ....................... 72 
South:gate .. .... ... ... .. .. .. .. .. 64 
Spectrurry Projects .. ...... . 18 
Statacom.. .... .................. 58 
System-Soft . .. .... .... .. .. .. . . 72 

T 
Tideswell Dale .......... H ... 

Tiger ........................ ...... . 
Trojan .... , ........................ . 
Tudor Williams .............. . 
Twig ............................... . 

v 

72 
9 ' 

54 
72 
47 

Virgin G~mes .. ............... 37 
Vultmace ..................... ... 64 

w 
West Devon Electronics 64 
Whittington House ......... 54 
JWiley ............................ 35 
Windrush Microsystem5 . 

.............................. 9&66 
Wintersoft.............. .... ..... 24 
Wizzard ............. ............ :.. 66 
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THE. LOST 
TOWER OF TINTAGEL. 

Thrown back through time and space 
you must find the way back to yot.Jr 

own dimension. £6.95 

ROBl.N HOOD 
Rescue Maid Marian from the Sheriff'~ 
castle but beware 1he twist in the· tail. 

£5.95 

Adventures for the DRAGON 32 
SPECIAL CHRISTMAS OFFER 

Both cassettes for just £11 .50 
Cheques and POs to: 

-

PORTENT ADVENTURES 
6 Poitl1nd R.ow. Edwlnltowe, Notti NG21 9JB 

- -

e IMMEDIA.TE DELIVERY e 

RACING FORECASTER 
NEW NA T/ONAL 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. 
High success rate. 
DRAGON 32, SPECTRUM 48K, TANDY 1 

•. ~co 32K, 

Only £5.50 i1nclusi1vr 
RED ROM DATA 

72 LAMBERT ROAD, GRl1MSBY ON32 ONA 

* 1DRA1GON * 
WIPE CLEAN GRAPHICS PLOTTER 

* Numbe-ted grids for an resolutions including text in large 161kN 
x 12" 'wipe clean' case. . 

* 'Designs/Drawings can be traced ttlrouQh case over grid . . 
*Useful summary ol graphics commands.lcharacters printed 

next to grids. • * Individual plotting o1 Pixels Pmode 0-4 low res and text. 
* Easy to use. Used with water soluble tipped pens or 

chinagraph pencils. 

* Price £4.50 inclusive 
CHEQUE/PO to: E. M. SMITH, 14 UPPE·R LONG'~NDS 

D·AWLISH, DEVON EX7 9DB 

I thought the hard part was over_ After all, three months spet1t lrekking 
lhmugh the Amazon mungle wasn'I my idea of tun! Bui at la!il. I'd found lhe 
Temple. The labUlous Crown was almos1 Within my grasp! Then, as lhe ' 
temple door slammed sk!ut behind me I realised the legend was lrue: the 
door would only open again lor the beare:r ol lhe Crown. I had to find it -
and quiekJy. Was it my imagination or was ii already becoming more 
difficult to breathe .• . ? 

IN CA C Row'N I A new re1l-tlme gr1pblcs 11tventn 
_ . • fJOm AB Sollw1rs 

Can YOU find the Cr·own? Can you avotd the 
traps set to protect it. And if you DO succeed 
can you survive the final cruel test ••• ? 
On cassette for only £5 including packing and 
first-class 1return postage from 

The Rock Shop, Tideswell, Buxton, Derbyshire. 
JOYSTICK OPTION 
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DON'T JUST PLAY GAMES! 
USE YOUR DRAGON AS A CASSETTE 

BASED FILING SYSTEM W TiH 

PRO-FILE® ONLY £9.95 
* UNLa.ITED CAPACITY, HUNDREDS OF USES * DES!ON YOUR OWN Flt.£ UYOUI 
* MENU DRIVEN,. FULL COLOUR AND SOUND * EASY TO UNOERSTAND 56 PAGE MANUAL * "'YOUR COMPUTER IS ACTUALLY USEFUL" (PCW :n.7.83)1 

!EDUCATIONAL SOFTWARE ONLY £4.95 EACH 
• Phyalc1 (0 Level f!~n} * ...... (GSE AmsiOn} 

* 8'olofy 10 L~I Revision) 

* Spe!0119 (lmprowar 9J99 yrs) 
'* ArithlMtlC (Practiee 711 t yrs) * Tliblel {Prac1ice 7111 yrs) * llltlWmatlca f Practice 8111 yrs) * R•IOftlng ( 11 + Revision) 
* En9U111 !Ptactloe 8f11 YJSj 
• ·KnallfeQg.el (Quiz 9>'99 yrs)• 

CHEOOESIPO TO 

MICRO-DE·BUG CONSUL TANCV 
60 StR JOHNS ROAD, SEU. Y PARK, BIRMINGHAM B29 7ER 

S.P. ELECTROINICS 
DRAGON 32................ . ......... ....... ............. ........... £175.00 
DISK DRIVE (Single and Dual) with controller 
·from ............ ..................................... ........... ........ .. 
JOYSTICKS ........ ..................... ..... ....... ......... ....... . 
TEILEWRITER WORD PROCESSOR •........ .•.• .•. 
STAR D.P. 510 Dot Matrix Printer ..... ............. .. .. 
CPBO Dot Mat1rix Printer ...... ............................... . . 
PRINTER CABLE(Centronics) .. ......................... . 

£275.00 
£14.95 
£49.95 

£330.00 
£330.00 
£12~90 

Large selection ol new Dragoo Oata, S<t~mander; Microdeat so11ware 
including: Space Shume, Composer. Frogge~. etc. 

SAE for free list 
All prices include VA r. cam·age extra 

S. P. ELECTRONICS, 48 Limby R.oad, Hucknall. Nolts 
{Nottingham 640377} 

Official Dragon Servicer '.• 
SYSTEM·IOl'T 

IFOR THE BEST FROM THE REST 

FREE CATALOGUE WITH EVERY ORDER! 
CUTI-IBERT GOES WALKABOUT (Microdeal) ........ ....... ........... .... .. £.7.96 
FROGGER (Mlcrodeal) .... .. ...... .................. ... ..... .. ..,,,, ...... ... ....... .... ... £7.95 
MOROCCO GRA.N.D PRIX (Microdeal) ... ........ .... .. ................ ........... £7.95 
llNiERGALACl'IC FORCE (Microdeal) .......... ......................... ..... .. ... £7 .. 95 
TrfLETUlOR (Microdeal) Educallonal pacllage- S to adult. ........ £25.00 
SPACE TREK (Dragon Data) ... ....... .. .. ...... ....... ..... .................. ....... .. £7.95 
GRAPHIC ANIMATOR (Dragon Dala) ... ..................... ...... ......... .. ... .. £4.95 
VIKING (Oragon Data) .. ........ - .......... ...... ....... ...... ............ ...... ........... £7.95 
·CHESS (Oragon Data) .............. .. .. ....... .......... .................... .. .... ... .. .... £1.9.95 
VOlCANICDUNGEON{Carnell) ... ..... ...... ........... ................... ... ..... £5.00 
MOONHOPPER (Oragon Data) ................ ... ........................ , .............. E.7.95 

!Please send c~eq1111P01 to: 
SYSTEM-SOFT. FtetpOrlt 
(no fllmp reQIJ. Acltwurtll 
Peftletnct, Wtst Yllftlblrt 
Wfl 71R . 

NEW SHOP OPENING SOON 
19 GILLY GATE 

PONTEFRACT 0977 700614 

Sl'HlAL 1DffER 
o.M'l 'E1,., 11111 ........... 
....... 1 

FOR TH.E DRAGO. N 32 ~. ' w/ . 
ACE HIGH :a ,,, : · 

Machine gun warfare ~ · . · .. 
In the sky ~;.. . · 

Your machine - The Spit1ite, eight 
machine guns. 16 one-second bums. 

Your lll'l)et - slow mo.,.lng Heinke! 
bombers esicorted by formidable Mas· 

~rsChmitt llghlers. . .. 
Your task - take thl! l>Ombers apart. Eng1ge the Masslll1iChmlt1s only if lliey get In 

your way. 
A high score gives YQll • $800nd run and· 11 craek at ACE. QUailicatiOn - 25 r111dars. 

The alert pilol 5lrlrvi'l'8S. Accurate aim scoires hi~. 
Up 10 ten minuln violent aclion. 

Features i-res graphics. QOCkpil view. ~Hr min~. 30 action. 111aliiSlic scunos. ,_ard 
sy,tam .and detailecl 5<lOl"ll!Cilrcl. 
A qua11ty gam& USing all 321<.. 

11101 aw" al* in cM'lo libl'Bl'ies (It club s;"ems. 
:Fas1 service £6.95 

TUDOR WILLIAMS 
15 Summerhill Roar!. Bils~on. W. Midlands WV14 BROi 



If you"ve got a technical question or problem write to Brian 
Cadgei Dragon Answers, Dragon User 12/13 Little Newport 

Street, 1London WC2R 3LD. 

The PLOT 
revealed 
I' HAVE owned a Dragon 32 com­
puter since May and have got 
used to most things, but as I 
owned a ZX-81 before I am not 
used to the Dragon not having a 
PLOT statemerilt . What is used 
f nstead ol this function? 

Also, could you tell me how o 
colour the graphics in once I have 
mastered them? 

Domin;c Grace. 
Cleveland. 

THE DRAGON'S equivalent of a 
PLOT statement is PSET. In fact 
this ,is almost exactly the same 
as a Pl OT except that U also 
takes into account the colour ot 
the point to, be plotted. The 
correct syntax for the command 
is PSET(X,Y,C) where X and Y 
are the co-ordinates and C is the 
col'our of the dot from 1 to 8. 

' This last parameter can be left 
out. In which casie the dol will 

, appear in the last colour used. 
· Another point to 1note is hat the 
position o.o on the Dragon is top 
lelt and not the convenUonal 
bohom lelt as for graphs. 

The other situation where you 
may find a PSET statement is on 
the end ot a UNE or PUT com­
mand. This simply means set 
the line or shape to the original 
colours selected - its partner is 
PRESET. the equivalent of UN­
PLOT. This has the :same synta.r 
as. PSET, except that a colour is 
not required - the dot is turned 
off - set to the background 
colour. Again , this also applies 
to LINE and PUT statements as 
well. 

·A maths 
problem 
ON MV Dragon 32 (purchased 
last October) particular mattlema· 
tical errors occur: 
5 4 = 625.000001 
5 7 - 78124.9999 
5 i 8 "" 39062S.001 
5 t 10 ..., 9765625.01 , etc. 

When operated 5 x 5 x 5 etc 
lhe answers are correct. Perhaps 
you would be kimd enough to 
comment. 

M Fowler. 
East Cowes. 

SINCE A coms-etltion we ran a 
few monlhs ago, It seems every­
one has suddenlv noticed this 
bug in the floating point maths ot 
the Dragon. This is In fact quite 

a well-kn,own feature of most 
Microsoft Basics. The floating 
point number is held as five 
bytes in lhe variables. but when 
using the exponential function 
error bits can cause the last 
decimal place to be· + or - 1 
out. To avoid this try using 
A=; flX(X t 4+ 0.1) or alterna­
Uvely use A= X•X•X•X whtch 
will be a lot more accurate. 

Joystick 
Interface 
DO YOU know of any UK-based 
comp·anies that sell an interface 
which would allow me to use my 
Atari joysticks on the Dragon? 

Stephen Ward. 
AN INTERFACE 1o use Atari joy­
sticks on your Dragon is avail· 
able. 11 is called the "Dragon· 
tamer" and1 plugs into the normal 
ioystlck ports; It will work with 
mo,st programs except those that 
require more, than leftlright1up/ 
llown. The intertace costs £9-90 
and is for one joys11ck. It can be 
obtained trom Mr MICRO, 69 
Partfngton Lane, Swinton, Man­
chester, M27 3AL. 

If you want a two-ln·one adap­
tor, the US company Spectrum 
Projects Is offering its adaptor 
direct to UK Dragon owners for· 
$29.95 in US funds. Its address 
is 93·15 86tb Drive, Woodhaven, 
NY 11421, USA. 

Rerunning 
on error 
I UNDERSTAND there is no ON 
ER ROR RUN statement on the 
Drag om, I presume you could do 
this by :POKEing somewhere_ 

.• Sam Wardill, · 
Rugby. 

Dragon Answers 

THE DRAGON has no ON ERROR 
RUN statement or any similar 
statement such as ON ERROR 
GOTO. The new disk Basic tloes 
have this facili1y added, but if 
you want to add your own prog· 
rams the short machine code 
routine listed will ferun the 
p,rogram whenever an error 
occurs. 

The routine works by inter­
cepl ing the error handlina 
routine and jum111na to a RUN 
command. You can locale it 
anywhere In t 1he memory - I 
have put It at the top above 
Basi,c. Yo~ may disable it by 
typing POKE 401,57 and enable 
it by typing POKE 401 , 126. 
10 CLEAR 200,32749 
20 FOR 1=1TO1D:READ 

AS: POKE 32749 + I, VAl 
("&H" +AS): NEXT 

30 DATA 32,62,BD,84,1F, 
BD,83,ED,7E,84,9F 

40 POKE 4102, 127: POKE 
403, 238 

50 POKE 401 , 126 

Concurrent 
olpera,tlon 
I WOULD like to know if it is 
possible to use a Dragon disk 
controller and Rom cartridge (eg 
the Hi-Res cart1ridge from Com­
pusense) at the same time. 

Is U'1ere an expansion-box 
avai lable in the UK? 

P Heide, 
West Germany. 

THE DISK drives for the unex· 
panded Dragon 32 are controlled 
by an eilenston to the existing 
Microsoft Basic. These ex1ra 30 
or so commands are lleld in lwo 
41C eproms in the disk controller 
cartridge and are addriessed 
from 49152 onwards. This is the 
same ariea of memory that mosl 
usual cartridges use ttncluding 
the Hi-Res cartridge). so even if 

you got an expansion box to plug 
more than one cartridge in, only 
one could be accessed at once. 
There are none of these avail­
able In the UK, but there Is one 
available from the llJSA for the 
TRS80CC which may be com· 
pallble, but this will not allow 
you to use disk drives at the 
same time as any other car­
tridge. 

While on lhe subject of disk 
drives, users should also note 
that 1YzK of memory fr·om 1536 
lo 3071 Is used by the mini DOS 
and '°any tapes which load into 
this area cannot be used either 
(eg, Frogge1r, Ninja Warrior, 
Bonka, etc). As the drives be· 
come more generally available 
most of these games will prob­
ably appear on disk ~nywar. 

Keyboard 
problem 
I DO not understand fully how to 
fead the keyboard in my machine 
code programs. I have no trouble 
deciding in which row a key is 
being press1ed but I can only 
obtain a value of zero from FF02. 

Could you please tell me where 
or how the computer notes tile 
contents of this addlress as this is 
halting my ma.chine code writing. 

Patrick Skelton 
Kellington. 

THE TWO locations you needJ to 
look al are SFFOO and SFF02. 
The confusion arisH because 
the first ls programmed as an , 
input, ,but the second is an 
output - the column select 
register. You store the data in 
SFF02 and then compar,e it 10 the 
contents of SFFOO to isofa1e a 
single key. The computer storH, 
its own results in lhe keyboard 
rollover table rrom addresses · 
336 to 345; however, it's no use 
trying lo use this in, machine 
code as it is only u1pdated by 
Basic. 

Unless: you want to check fer 
more than one key pressed at a 
time, by tar the simplest way ot 
reading the keyboard ,fs to use 
tile 1keyscan ROMI rout ne in rour 
program. This is called by many 
of lhe cartridges available and Is 
the standard way of reading 
lcevboard Input from machine 
code. The subroutine is used by 
JSR 48101 and on retur1n lhe 'A' 
register wm contain the ASCII 
code of 1he key pressed. This 
routi'n·e also takes care of the 
Caps Lock runclion and always 
returns the correc1 vatue. 

December 1983 Dragon User 73 

http:featu.re
http:9765625.01


Competition Corner 

THIS MONTH'S prize it a 
Dragon 64 from Dragon 
Data. The 64 can use Basic, 
Pascal and CObol. tt has 
three operating ,fnodes - a 
32 mode a~IOwing operation 
as a Dragon 32; .a 48K mode 
glving 48K Ram and 16K 
Basic Interpreter; and a 64K 
mode, 

Answers to Competition Cor:ner, 
Dragon UNrt 12113 Llttle Newpt 

Street, London WC2R 3LD 

YOUR ,ENTA'f'muat amve at 
Dragon Use by Decemlw 
·23. The Winner and aotu· 
tton to the puzzle will be 
printed in the March ,Issue. 
You may enter the cc;>mpeJI· 
tion only once. Entries will 
not be ac;knowledged and no 
correspondents wHI be en-
tered into. · 

Use your imagination 
and win a Dragon 84 

THE DRAGON 64 is a new machine, so 
this month we're taking a new approach to 
our competition, introducing a two-part 
puzzle. 

First you have to suggest the most 
interesting application tor a Dragon 64 in 
60 words or less - let your imagination 
run free (well, not too free), but try to make 
your answer match the quality and charac­
teristics of the machine. 

The second part of the puzzle involves 
solving the problem set at the end of this 

, article. But first try your hand at some 
Dragon·assisted computer games. 

The arrival ,of December 25 will also 
mean that many a Christmas stocking will 
be bulging with a new micro-computer. As 
this time of year is also a time fo.r party 
games, why not involve your computer in 
some of these activities? 

Of course, there is a wide range of 
games available on cassette. but it is also 
possible to program a computer version of 
some of the more traditional games. Often, 
onl:Y a dozen or so program lines are 
necessary, and you can make the games 
as elaborate or as simple as you like. 
Whereas Aunt Edna might be somewhat 
out of her depth za,pping alien spaceships, 

' she will no doubt enjoy some of the more 
familiar games. Try this short program: 
10 DIM TOPIC$(25) 
20 FOR N :::; 1 TO 25 : READ 

TOPIC$(N): NEXT N 
30 DATA A FLOWER, A COUNTRY, A 

BOYS NAME, A DOMESTIC ANIM· 
AL, A T.V. PERSONALITY, A CAPIT· 
AL CITY, ... etc. 

40 to 60 (DAT A lines as necessary) 
70 CLS: PRINT '"TO PLAY PRESS ANY 

KEY" 
, BO Z$ = INKEY$: IF Z$ = '"' THEN 80 

90 CLS: A = AND(25): L = RN0(26) + 
64 
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Tell . us the most interesting 
use you can think of for a 
Dragon 64 and solve the puzzle 
by Gordon Lee - and a 64 

could be yours! 
100 PAINT @ 96, TOPIC$(A); PRINT @ 

487, " NOW PRESS ANY KEY ' 
110 ZS = INKEY$: IF Z$ = "" THEN 110 
120 PAINT @ 271 , CHR$(l) 
130 Z$"" INKEY$: IF Z$ = "'' THEN 130 
140 GOT070 

The DATA lines 30 to 60 should contain 
the 25 ''topics" used in the game, though 
·this number can be increased if you wish. 

To play. the computer selects a topic­
say "A FLOWER" - and 1hen C~OOS&S at 
random a letter - tor instance ~ 'J" . The 
players must. then think of the name of a 
flower beginning with this letter. Sorry, 
" Jeranium ' won't do! Touch a key and the 
next topic will be displayed. Award a point 
to the player who is first to call out a correct 
answer. 

Another old party game Ideally suited to 
the computer is Consequences. Each 
player thinks of a story along the lines of: 

"A boy met a girl at {place). He 
said to her ' '; she replied '---
- ·. And the consequence was - -

" - . 

The computer should be programmed tc 
store the relevant parts of each player's 
story in a series of dimensioned arrays. 
So, for s1ix players the arrays would be sel 
up: DIM BOY$(6): DIM GIRL$(6): DIM 
PLACE$(6), and so on. Each player would 
then enter his story in tum. prompted by 
oues - (PAINT @ 0, "ENTE~ A BOYS 
NAME''). 

When this has been done, the computer 
selects each component part of tihe story 
at random from all those entered and 
prints out the result - putliing in ·the linking 
words of text to make· the complete story. 

The beauty of the computer version of 
the game Is that many ditterent stories can 
be generated from the same sets of data 
by just re-selecting at random. In theory, at 
least, there would be more than 46,000 
different stories possible w.ith just six play· 
ers! 

If you have any favourite party games, 
why not try out a computer version? 

And now to the second part of our 
competition, 'Santa's Dilemma'. 
'Twas the day before Christmas, and far, 

far, away 
Old Santa was busy with packing his J 

sleigh, 
To be on the safe side, so nothing was 

missed, 
He'd taken the trouble to write out a list: 

DOLLS - 12996 
SWEETS- 175561 
CAMERAS - 1098304 
PUPPfES-1311025 
TRUMPETS - 14032516 
BICYCLES-? 

But one lfl1issing number caused Santa to. 
· frovvn; 

How many blcyclea should he write 
down? 



YOU A.RE A PASSEINGIER IN A UGI-IT All RC:RA~T 
ON A IM)M,ESllC FLIGHT. Sl!JDIDIEl\ILV THE IP ILOT IS TAIKIENI ILL,. YOU 

• · Fl!JLIL A1R1CiRAIFf 
~ NISTRUIM E NTA Till QIN1 

. , OPTllONAl lANDl lNG/ 

IN FUGHT MOD1 ES 

e NAVIGATmlNAE. 
EDUIPIMENl 

e REAILISTllC 
C10 1C~iPn 

Dl1SPLAY 

MIDST TAKE cmrnHOIL AND TRY 1110 LAND SAHLY DN THIE AUllNWAY 'W'llH ONLY YOUR INTUITllON AlrillD 
AN OLD Flll. IGH'if HIANDBOOKTO HIELP 'M'OIU .. _ 
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