


You ore Wot,-r Cobra. o c l~ but obsent•Mlnded voun g IOd who spends 
many hou r, lndu lg lng In twotovou rlte hobbles : exploftng, an d lrwenttng. 
One day, to"°"' surprll& vou itumb le oe'°"o loded old mop wh ich _:,t 
tncncoMJS the route 10o burled oblect mo rt ed cs ihe Golden Orogon ". You 
recogn be the dortfng.polnton the mop as being o wkh lng,well b:oled o 
couple c, mlle, ov.<ryttom ','()I.It home. Full c, o ntiefpofiOn. vou dee. Ide to 
begi n your quesl tne tollowtn,g dgy. 

ruc lcsocSc wtth o tew pn::Msaons. and then oon your )et -boots - on osaounding 
lrwentlon which enables you to Dy fol short e9 rlocbof time. You omb lO<:,,ef 
~ rcts1hewi sl'ling,woll ond SIQwly cllmb CSO,lin lM walls ol rhe we ll. It's quite 
deep. bu1 f\nol ly you reach rhe bonom. You 1hen suddenlv realise thOI ','OU 
hove left be hind o Ye,v important item. the mop. 

You deekte to p,ess on rego~ ess. You reme m be r some of the plooes shoNn 
on the mo p: 'The Musfc Room~ ihe Joke Shop~ i heCho pe r: but. beor ing 
In mind th e size of the mop. lhls questwlll , urely be the greol &il cho lleng,e of 
you r lltef 

Neorty too Scrffns full of Tanta .. tng Puzzles ond Curlou:I AdYltsories 

IIIC Dual Co"811e .. - .... ·····- ........ _ tt 95 Acom EIOd!on Oo.<ll Colle!le- ......... .S9.95 
IIICMlcn>5~ · Disc ....... _ ....... - ..... .I.ff.ff IIICMoslerCornpocl3V. • D1sc._ .tl4.95 

(Compatible wtth the AC I, 8+ and Maller Series comput9rs) 

17 SUPERIOR 
SOFTWARE .. ACORNS!Ff 

PRIZE COMPETITION 
£100 Is the Nm p,tze In our competition, wtth 20 congrotu1ototy eertltico tes 
10r runnol'I-Up. 
To enkH the com pe tition. you m ust k>cote the Go lden Orog,on. and write 
to us descfl bl n,g lhe ffnol messa ges tho1.,o.J reoetYe. 
Closlng Dote: 30rh June. 1988 . 

• ' YISA 
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VIEW CARTRIDGE ... the Aoomsohword proeosso, tor the Et-on and 
Plus 1. Inc. full documentation .. ................................................. £14.95 
VIEWSHEET CARTRIDGE .. 1he Acomsoh opreadsheet for 1he 
Electron and Plus 1. Inc. full docom..,tation . .............................. C14.95 
VIEW & VIEWSHEET . .. both prodUCIS as above ·special 
price' ... ....................................................................................... C22.00 
LISP CARTRIDGE . .. 1he Aoomsoh language car1ridge for 1he Electron 
and Plus 1 ...... ................................................................................ C9.99 

ACCESSORIES 
PkJs 3 2nd drive adaptor . .............................................................. C7.95 
3.5. Library box (holds 10 disc;s) ................................................... C2.95 
3.5· library box (holds 40 disc;s) ................................................... C9.95 
Electron Power Switch (provides new swilched 
power connector) ........................................................................... C3.S0 

ADVANCED PLUS 6 . •• a fully buffered6 ROMoxpansion module lor1he 
Electron user. AP6 is fittedinsid9 the advanced Plus 1 or a modified Acorn 
Plus 1 (when used with the Acorn Plus 3 , 5 ROM sockets are available) . 
All sockets are designed 10 acoopt oithcr ROMIEPROMS or RAM chips. 
A further featuro is tho op tional AP7 upgrade ..... £33 .00+VAT (t37.95) 
UPGRAD E SERVICE for the origina l Ac:om Plus 1 10 Adva nced 
Plus 1 and APS. This will provide all the b8nefi1S of AP6 and also includes 
tho printer circuit modification for some modem printers. {AP6 can be 
fitted to o,iginal Plus 1 by us.ors with sokJefing experience) for upgrade 
S8rvicc add C7.00 + VAT to AP6 price ie ...... ...... C40.00+VAT (£46.00) 
This price includes modificadon, fitting AP6 , to-sting and return postage. 
Acktess fo, return ing your Plus 1. 
P.R.E.S. SeMCG Department, PO Box 34, Bradford 80 17 6DE 

*PRICE BREAKTHROUGH * 
THE ADVANCED PLUS 3 

Now you can turn your Electron (& + 1) into a full disc system -
no more wai ting for tape loading or 'bad block'/ data ?· 

messages . A.P.3. gives you • • . 

1. A 1770 intertace 
2. 80 track 3.s· disc drive (320k capacity) 
3. Separate PSU (Conforms to BS) 
4. Acorn ADFS 
5. Welcome disc 
6. Util ities 
7. Full documentation 

All the advantages of the o rigina l Plus 3 PLUS ext ra ROM 
socket and pos sible upgrade to A.P.4. lrom ACP . 

All this wi1hout dramatically inaeasing tha required desk space ! 

·EXTRA BONUS· 
3 games on disc - SNAPPER - DRAUGHTS - REVERSI 

COMPLETE PACKAGE ONLY £99+ VAT (£113.85) 
SPECIAL PACKAGE of Advanced Plus 1 & A .P.3. 

£149.95 Inc. 

Plea.so send 0<def to:· 
P.A.E.S. LTD .. 
6 Ava House. High S!reel, 
CHOBHAM'rSurrey. England. 
GU24 SLZ. e4: 0276 72046 
(Mail 0tder only) 

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

Address ....................... . 

COMING SOON 
ADVANCED PLUS 7 .. . upgrade for AP6aDows for2banks of 16kbattery 
baa<ed sideweys ram which can be fully write prot9Cled. 
HYBRID'S MUSIC 5000 ... as widely used on 1he BBC oomputors has 
been fully versioned for the E:leetron & Plus S. 
USER PORT CARTRIDGE .. . a MW single usor pon in sumdard size 
canridge at budget prioe ............................................................. CT.B.A. 
1MHZ bus, . . . a new single 1MHZ bus in standard size cartridge at a 
bu et rioe ................................................................................ £T.B.A. 

DISC DRIVES 
Cumana s.2s· dbl/sided 40l80 track. switchable, inc. psu .. . 
Cumana s.2s· sing/sided 40 track, inc. psu . ................. . 
Cumana 3.5' dbVslded 80 ~aa<, inc. psu .......................... . 
PRE$ special 3.5· sing/sided 80 trad< , inc. psu . 
................................................................... ·ONLY· C59+VAT. £67.85 

ADVANCEDPLUS1 .. . The plus t is1hemainexpansionfor1"eEleetron. 
It provides rho Centronics parallel printor, printor port. joystick interface 
and 2 cartridge sk>ts into which go ROM cartridges inducing- V.ew, 
Viewsheet, Pascal, logo and our 0/Nn popular AP4 disc upgrade. 
...... ........ .................. ....................... ................ .............................. £49.95 

DISCS 
3.s· 10 in plastic library box - Ideal for Plus 3 users .................. £ 19.95 
5.25· 10 dbletslded dblei dens ............. ........................................ £12.99 
s .2s· 10 sing/sided sing/dens . ...................................................... £8.99 
5.25" Twin Gift Paok ...................................................................... £1.49 

ADFS VERSION 1.1 FOR THE ELECTRON 
Suitable for existing Plus 3 Of' A.P. 4 usors. This new version has the 
software fixes f0< Zysyshetp, writo protoct disabie and compac:tion. AJso 
Winchos1er code Ms been replaced with 'patches' for tuw,e enhance,. 
ments! 16K ROM and full docomentation .......... £19.95 • VAT (C22.55) 
ADFS EOO . .. at last regained memory US8d by ADFS suitabh> for AP4 
or Ptus 3 users with 32k of sideways ram supplktd on disc with documen~ 
tation 5.25· DFS .......................................................................... £19.95 

3.5· ADFS ......................... ................. £22.95 

PRINTER 
Printer ideal for Electron Plus 1. Panasonic KX-P1081 Graphic Epson 
Compatible NLO reacfi/ to connect including cable, delivery and VAT 
................................................ . . .............. £179.00 

ADVANCED QTR. MEG RAM 
Hi-Tech canridge (Normal size) containing an incredible 256K ol S.Ways 
RAM allhough il could be usad to store many pages of sideways ROM 
Images its primary and best use is as a RAM disc supported by our 
Electron AOFS. Now Databases (io Views tore) can perfOfm at breathtaJc. 
ing speed (over twice as fast as some othor t Meg silicon discs) and 
amimation becomes a reali ...... ................................................ £79.95 

ADVANCED ROM ADAPTER 2 
An Acom approved cartridge containing a card with spacial 'zero' profile 
sockets that allow you to fit compatible 8k 0< 16k EPROMS/ROMS. The 
cartridge is hJlly enclosed providing oompfete protection tor your ROMS. 
Simple to use - No switching - compl'8s fully to the Acorn (sideways) Rom 
filing system. 
"The best ROM cartridge is by far the ARA 2 ... A&B Dec 86 ....... £14.95 

ADVANCED BATTERY BACKED RAM 
For Master and Electron users. A battery backed 32K RAM cartridge. 
A.8 .R. isa self contained cartridge containing two 16K Pages of sideways 
RAM with a rodlargeal>le battery baclwp. Each 16K page can be indvidu· 
ally locl<sd by sohware. Supplied wi1" new Pros sohwarc support. To 
include k>ading software, ROM save, pnnr buffer and a new improved 
MAKE ROM utility. ·its a su-pe,b addon and a mus1 for all serious Elec:uon 
Users· - EU Juno . ....................................................................... C39.99 

Product Oty @ Total 

All our prices !I'd.Ide 
UK delivery & VAT 

.............................................................................................................................................................................. 

Postcode ................ ................................................... . 

Tel: ................................................ ......................... . I enclose paymenl for C ....... ........................................ . 

Exp date ......... ... .... ....... .... . 



New games label 
being launched 

A MAJOR inte rnational pub · 
lishe r has joined forces w ith a 
new softwa re house to launch 
an exclusive entertain ments 
label for the Electron. 

To be known as Mandarin, 
it w i ll comb ine the marketing 
musc le of the Europress 
Gro up , par ent co m pany o f 
Database Publications. and a 
crac k new team of games 
wr iters known as Power· 
ho use Software - plus a £1 
million budget. 

And the end produc t aims 
to be exclus ive gam es for the 
discr iminat ing player. 

"We believe th at Pow er• 
house Softwa re's program ­
ming skills . toge th er with 
Mandar in's know ledge of the 
mark etplace, abilities in print· 
ing , and its understanding of 
th e need to get products out 
on time, will be an unbeatable 
comb ina t ion" , says Steve 
Benfield of Powerho use. 

Manda rin's invo lvement 
with the in nova tive games 
software house is rhe fi rst of a 
series of joi nt ventures. 

"We find ourselves in t he 
pos ition th at, un like many 
other pub li shers, we don't 
hav e to rush out t it les t o 
mainta in cash flow", says 
Chris Payne, spo kesman for 
the new venture . 

" M andar in couldn ' t be 
mo re sound financ ially - we 
have ( 1 m illion in the kitty -
so we are in a superb pos ition 
to be ab le to p ick and choose 
not on ly our partners , but 
also just what produc ts we 
decide to re lease. 

" It is our aim that ou r label 
wi ll become synony m ous 
with quality, providing the 
Ro ll s Royce o f softwar e 
games for the Electron. 

"And what be tter way to 
sta rt tha n with the brilliant 

new team at Powerhouse?" 
The first package due for 

release by the new venture 
will be Icarus, a spectacular 
space adventure ga m e for 
one or two p layers, devised 
by Julian Avis, author of the 
bestseller Ounjunz:. 

Its scenar io sees the 
Starship Icarus p lumme ttin g 
towa rds the Sun, and the only 
hope of aver ting t he 
impend ing catac lysm is for 
the player to t ele port on 
board and regain con trol. 

The fast act ion game has 20 
leve ls of excitement, w it h a 
un iq ue spl it screen f acil it y 

First reloaw . .. Icarus 

which means tha t a p laye r 
can com pete on his or he r 
own or enlist the help of a 
fr iend. 

In all, the Power ho use t eam 
spent three mont hs coding, 
followed by another three 
months o f play testi ng by a 
grou p of enthusiastic games 
players to fine tu ne Icarus and 
make it as addictive as po s· 
sible . Price £9.95 on cassette. 

SHOW WILL BE 
LAUNCHING PAD 
HUN DREDS of sof t war e 
and ha rdware ba rgains , 
plus exciting demon ­
strations of the latest Acom 
technology, can be seen at 
the May Electron & BBC 
M icro User Show, to be held 
at the New Horticultu ral 
Hall~ Westminster, London . 

Already the list of 
bargains is imp ressive, and 
many exhibitors have pro­
mised that the number of 
discounts wil l be bigger 
than ever - with reduced 
prices on softwar e, printers, 
discs and modems . 

And as always the show 
will be the launching pad 
for a number of exciting 
new Electron products. 

Companies such as Slog · 
ger, Advanced Computer 
Products and Jaffa Systems 
say t hat they are all 
working on a range of new 

add - ons for the Electron 
that will further enhance 
the machine 's capabilities 
and power . 

Because of the nature of 
the products, they are 
keeping the developments 
a closely guarded secret 
until the show~ but the corn• 
panies say that the new 
items rep resent a huge 
financial investment and 
commitment to the 
Electron . 

Throughout the show 
there will be demon· 
strations of Acorn In Action . 
A team of experts will be 
demonstrating the very 
latest computer technology 
and showing how it is help· 
ing to bring new hope to 
sufferers of the eye disease 
glaucoma. 

There will also be a 
Tum to P1111• B • 

History 
goes on 
record 

A HUNDRED years of local 
history are being catalogued 
by an enthusiastic 15-year-old 
Electron user at Port Sunlight 
Village, M erseyside. 

Dawn Freeman started to 
gather information about the 
historic village six months 
ago when she found out that 
the Queen was to visi t the 
area as part of its centenary 
celebrations. 

Since then she has spoken 
to many of the older resldents 
to find out what the village 
was like l and how it has 
changed ove r the years. 

"I have enjoyed the project 
imme nsely " , said Dawn. 
'"Although I am not doing it 
for any specific reason, I feel 
that the informat ion I have 
gathered will be of benefit to 
future researchers . 

" The Electron has been a 
great help to me in tabulat ing 
all of the data . I mainly use 
the View word processor ; but 
for facts and figures I have 
found the Viewsheet package 
very handy" . 

Port Sunlight was built in 
1888 by Viscount Leverhu lme 
for his workers. Since then 
th e garden village has proved 
to be a tremendous attr,ction 
to architects and social histo­
rians the world over . 

' Although fairly well docu ­
mented, the work that Dawn 
is doing on the Electron 
provides another valuable 
source of reference mate rial. 

" Once the project is fin · 
ished I intend to give a copy 
to the local herltage centre. 
Had it not been for the Elec· 
tron I doubt if I would have 
undertaken such a task 
because of the tremendous 
amount of writlng involved' 1

, 

she said. 
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Electron's good turn 
LEARNING many of the skills 
t hat boy scouts and cubs 
need to know is being made a 
lot eas ier with an Electron. 

Members of the First 
Heaton Moor scout g roup -
claimed to be the oldest in the 
wo rld - at Stockport, nea r 
Manchester are tackli ng some 
of th e knott ie r problems of 
scouting with a program writ · 
te n by group leader Craig 
Jones (above). 

"I've had an Electr on for 
about a year and I have been 
trying to think of new ways of 
making learning more fun for 
t he cubs and scouts ", said 
Craig . 

"The program is a simple 
question -and -answer routine 
that tests the know ledge of 

t he gro up members. It ask.s 
quest ions on such topics as 
ty ing knots , m ap reading and 
firs t aid . 

"When the correct answer 
is given the program moves 
on to the next section, but if 
they get it wrong then a dia ­
gram Is displayed with an 
explanatio n of the answer ". 

The First Heaton Moo r 
Scout Grou p recently cele­
brated it s 80th birthday . It 
was fou nded only two wee ks 
after Baden Powell launched 
the movement in 1908. 

Where other groups may 
have fallen away over the 
years, Heaton Moor has sur­
vived because of the enth u­
siasm of its members , and the 
t hirst for new Ideas. 

Calllng all micros . • • 
IT could only happen in 
America ... New York-based 
Communlcations Specialties 
has released a TV transmitter 
for computers . 

The company says that it is 
now possible to plug your 
Electron Into the device -
Screen Sender - snd transmit 
the signal up ro 1000 feet 
sway. 

A feed is taken from the 

FROM PAGE FIVE 

1pect1cul1r computer • 
controlled laser light show , 
as well 11 demon strat ions 
of a progr am develop<1d by 
an amateur astronome r to 
detect distant gala,cies. 

And as If that wa s not 
enough , you will also be 
abl e to see you r own 
heartbea ts d isplayed , 
mea s ure your manual 
dext erity , a nd hea r your 

6 ELECTRON USER AprJI 1988 

machine's monitor socket 
and connected to the trans· 
milter . A repeater system Is 
used should the signal be 
required for broadcasting 
over a greater distance . 

However, the device from 
Communications Specialties 
/0101 516 499 0907) doesn't 
come cheap. The unit retalls 
for $249, with the repeeter 
costing an extra $246. 

own vo ice backwards - all 
courtesy of Acorn tech· 
nology . 

So what ever your int erest 
t here will be lots to see, do 
and buy at th e Electron & 
BBC M icro User Show , at 
t he New Horticultural Hall, 
Westminst er, London , from 
May 13 to 15. For details of 
cut price adm iss ion tickets 
see page 31. 

;i: ;i: 

"' !z 
... 

"' >-z 
-o "' 0 TITLE c.> 
i: ::i; :s :i; {Soft w are House) a: 

a. 

1 l COMBAT LYNX 1.99 Alternative 

2 fi 
SOCCER BOSS 1.99 Altern ative 

3 PAPERBOY 

l 
9.95 Elite 

4 AROUND THE WORLD IN 
'{j 40SCREENS 6.95 

Superior 

5 5 FOUR GREAT GAMES 1.99 M icro Value 

8 STAR FIGHT 1.99 Alternative 

1 I 
SUPERIOR COLLECTION VOL 3 9.95 Superior 

8 CODENAME DROID 9.95 Superior 

B DEAD OR ALIVE 1.99 Alterna tive 

10 UF~ OF REPTON 6.95 Superior 

Compiled by Gallup/Microscope 

The the top two positions are held by Al ternative t his 
month, oust ing Supe rio r and Eli te' s titles . Alternat ive also 
has two new budget entries with Star Fight and Dead or 
Alive . 



FREE MYSTERY GIFT WITH EVERY ORDER! 

CtaZ'f Tracer 
5"opper 
Boxer 
Plone:old 
Turtle Gtcphla 
ci-

BuslnmJGO<M< 
o .. k D1ory 
Gn,phs & Cham 
Theche Quiz ~ 
Wotch YQI.Jr Weigh! £iaiM 
The Co,rplete Cocktol Make,_ 

Beau Joly Five $\et Gomes R 0< II eo,,,,.,,,.. Htt> 1.2. °' 3 
Aootr-.ott 1-ih I Of II 

Superior Collect1on Vr:J. Ill 
eo.. 

• ANY FIVE FOR ONLY £7. 95 

for use w ith Plus 
One or BBC 

Norma lly~ 
Now On ly £14.95 U.ucl~ Now Only 17.69 

MICROpOVV_ER GAMES NEW GAMES Mcropower Magic 
Compliottons I & 2 

Only 
Felix In the Factory 
aook9f 
&xn ble See 
Go ..-,net 
Kl ier Gorl l o 
Rubble Trouble 
EteclTon tnvod9fs 
Felix Frut Monsters 
Chess 
Oo nger UXB 
Frenzv 
Felx mee ts the 
EIIIIWee lllls 
ClolSIC AdVent u,91 

Stock Car -
Swoop ~ 
Jetpower Joc k -
Cyb911ron Msslon ~ 
Golocnc Commender ~ 
Moonrold9f -
Boncstt or 3 O'Cloc k ~ 
AdVen ture ~ 

Swag -Escape ~om Moon Bose ~ 
Ghoub ~ 
The Mile -

~ GYJOScope ~ 

Codename Drold · 
Strykers Run 
Crozee Rider· 
Palace of Mogle · 
Spltllre 
Ploy It Again Som· 
Spellbinder 
Bonecruncher 

ca, .. tte ~ £7.591 
3.5· Disc £U:9S £11.591 

·A vo llob le on 3.s· disc 

£5 .95 eochl 

Electron Joyif1ck Interface 

and Sottwore 

£14 .9S 

Qulcksho1 II furbo Joy!>hck 

£139S 

Buy Both for only 

• ANY FIVE FOR ONLY £7. 95 
The life of Repton 

Ca11ette ~£5.591 
Phone fo, de foH.s of very latest 

rel s 
£25 .00! 

EDUCATION SPECIALS BBC PUBLICATIONS ELECTRON LANGUAGES 

MolN with a Sto,y I • II (4-8 -rt) 
BaC/ELE Cooa ~ 9.95 oacrl 

ASKSQEJWA.Rf (7-11 y90tl) 
the bet t 4 langUOQO pog,a,,.. (Mt) 

The bet! 4 mo!N P"'Qron-4 (Mt) 
BaC/ELECOII ~ 17.95pe11etl 

UlpCCIMtte - £2,95 

TurtteG,aphlaCaMtt. - £2.95 
Fa<thCouett. ~ £2.60 

t;:;a-;;;-- - - - - - , 
I Address I 
I I 
I I 

. I I 

.. I I 
· I I Clai m my Mystery Gift I 

\._ _____ __ l,U,Y 

SOFTWARE BARGAINS ActlllllonoflheMlcropowerGroup 
Oept EU4. 8.8A RGQent Street. Chapel Allerton. Leeds LS7 4PE 
Tel: 0532-687735 
Ansophone out ot hours ~ rroi.. ~ .o ·, PO'r'obit to Soltw'Cft 8cl9h &OddQ5c>PaP 
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NEW TITLES THIS TRIPLE PECKERS 
3 Games on 1 Co ssette for £ 1 . 99 

MONTH 1. Grand Prix/Day et 1he Races/Mon ie Mole 
2. lnvosJon Fotce/Hounted/Porochute 

Play It Again Sam II .................. £7.50 3. LLnOr lnvoslo n/Londer/Jom Butty 
4. Howzot/Flsr4ng /Golf Skirmish ...................................... £7.50 5 . storffgh t/Skromble/Koro te Wotrlor 

Kourtyard .................................. £7.50 6 . Cavern Capers/Snap Drogon/Costte of Send 
7. Atom Smash/Knock Out/Reoctton Tester Pla n B II ...................................... £2 .99 6. Greblt /MI'. Freeze /Fruit Wo<m 

Pro Golf ..................................... £2.99 9. Breck Free/M issile Jammer/Code Breaker 

ALTERNATIVES AT £ 1.99 
Deed o< Alive 

Mineshaft 
Video Pinball 

Mlc roball 
Rik 1he Roadie 

Socce r Boss 
Olympic Spectoculor 

Crozee Erber! 
Ucence to KIii 

Confusion 
Nig ht SMke 

CDS BLUE RIBBON AT £1.99 
Bar BIiiiards 

Mango 
30 Dot1y 
Trapper 

Return of R2 
Video Cord Arcade 

ACQRNSQEJ IIJLES 
Sphinx Adventure ........................ £1.00 
Starship Commend ..................... £1.00 
Hopper ......................................... £1.00 
Chess ............................................ £ 1.00 
Desk Diary .................................... £1.00 
Business Gomes ........................... £1.00 
Boxer ............................................. £1.00 
Me ond My Mic ro ........................ £1.00 
Snapper ........................................ £1.00 
Complete Cockto l Maker ......... £1.00 
Watch Your Weight ..................... £1.00 
Unkword ltol ion ............................ £2.25 
Unkword Spanish ......................... £2.25 
Turtle Grophlcs ............................. £2.25 
Advanced User Gude ............... £3.25 
IYAN BERG SERIES 
English CSE/GCE .......................... £2.00 
Biology CSE/GCE ......................... £2.00 
Moths 1 CSE/GCE ........................ £2.00 
Moths 2 CSE/GCE ........................ £2.00 
ROM CARTRIDGES 
View (Wordprocesslng} ............ £11.95 
Vlewsheet .................................. £1 1.95 
Lisp ... ........ .................. ................... £7.75 
Logo .............................................. 26.50 

ATLANTIS 
League Chollenge ...................... £2.99 
SUrvlvors ........................................ £2.99 
Panic ............................................. £1.99 
Cops ond Robbers ...................... £1.99 
Creepy Cove ............................... £1.99 

BUGBYJE 
AT £2.75 EACH 

Uronlons 
Hunkydory 

Tennis 
SovogePond 

Cricket 
Storfotce 

Ice Hockey 
Twtn Kingdom Veley 

Joc k Attack 
Tem ptotton 

Dunjunz 
Squeokol lzer 

Skyl-lowk 

BUDGET TITLES 
Repton 1 ................. ...................... £2.49 
Death Ster .................................... £2.49 
World Geography ....................... £2.49 
Dog Fight ...................................... £2.99 
Combat Link ................................ £2.99 
Warehouse ................................... £2 .99 
&Jds ............................................... £3.99 
Peter Scott Trilogy ........................ £2 .99 
Cascade (50 Gomes} ................. £2.99 
DoredevR Dennis ......................... £1.99 
Snooker (Visions} .......................... £1.99 
Tarzan (Mortech} ......................... £2.99 
Football Moooger ....................... £2.99 
Lost of 1he free ............................. £3.99 
XOR ............................................... £4.99 
Mic ro Value (4 games} ............... £3.99 

CURRENT TJJlES 
Ave Ster Gomes Vol 3 ................. £7.50 
10 Computer Hits Vol 4 ............... £7.50 
Ufe of Repton .............................. £5.50 
Spellbinder ................................... £7 .50 
E 11 x I r ........................................... £7 .50 
Bone Cruncher ............................ £7.50 
Omega Orb ................................. £6.25 
Dispatc h Rider ............................. £6.95 
Ronsock ........................................ £7 .50 
Zlggy ............................................. £6.95 
lmpoct .......................................... £7.50 
Grohom Gooch C~cket ............. £7.50 
Thunderstruck 11 ............................ £6 .95 
Powerpock II (7 Gomes} ............ £7.50 
Ploy It ogoln Som ........................ £7.50 
Poloce of Mogle ......................... £7 .50 
Codeoome Drold ........................ £7.50 
Crozee Rider ................................ £7.50 
Collosus 4 Chess .......................... £7.50 
Psycosh10 ..................................... £6.50 
Sphere of Desttny ........................ £6.50 
&.J~ot Hits Vol 3 ........................ £7.50 
Ei te .............................................. £10.50 
Asound Wotld 40 Sc<Eoens ........... £5.50 
Repton 3 ....................................... £7.50 
Poper Boy ..................................... £7 .50 
The Lost Crystol ............................ £9.95 
The HLnt ....................................... £7.50 
Villoge of Lost Sous ..................... £7.50 
Spitfire 40 ...................................... £7.50 
Spy V Spy ...................................... £7.50 
Brion Cloug h Football ............... £12.50 
Five Ster Gomes Vol l ................. £7.50 
Ave Ster Gomes Vol 2 ................. £7.50 
10 Computer Hits Vo l 1 ............... £7.50 
10 Computer Hits Vo l 2 ............... £7.50 
10 Computer Hits Vo l 3 ............... £7.50 
Phan tom ....................................... £7 .so 
Evening star ................................. £7.50 
Wint er Olyplod ·88 ...................... . £7.50 
Ster Wors ....................................... £7.50 

TOWERHILL COMPUTERS LTD 
1 Hockclltfe Road 

~ Leighton Buzzard ~ 
o..J Telephone : Leighton Buzzard (0525) 385329 __. 

ALL PRICES INCLUDE V.A.T. AND P&P. OVERSEAS ORDERS AD D £1.00 
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PBO input of the Plus 1's 
analogue port, normally re­
served for things like the fire 
buttons on joysticks. 

Th is is a digital input , and 
a one is registered by 
taking a connection from it 
to ground. If left floa ting, a 
zero is returned. 

The main reason for using 
this input is that the four 
analogue channels are too 
valuable to use for simply 
counting pu lses. A pulse can 
be easily read from Basic or 
machine code with 
ADVAL(OI AND 3. 

What we need to do, is to 
arrange a means by which 
the output of the s lolled 
opto switch can effectively 
connect PBO to ground 
when the beam is in terrup ­
ted and break the connec­
tion when the beam is 
allowed to reach th e sensor 
by the ho le in the disc . 

The easiest way to do this 
is shown in Figur e Ill . An 
electronic switch, one of 
fou r contained in the 4066 
chi p, is used. A voltage 

4k7 1M 

+ + r- -------- -, 
1'9 I 

' •'-- : ! ~ : 
L - -------- _, 
E S 

Slotted 
op to 
switch 

F;gure Ill: The main circuit 

Trent, Staffordshire. Simila r 
devices are avai lab le. and 
will work, although the 
pin -out may be different 
from that shown in Figure II. 

The 1M resis tor (one m il ­
lion ohms) is a pu ll up 
resistor for 1he sensor end 

Slotted opto switch 

Disc 

ThB locqtion of the disc and opto switch 

applied 10 pin 12 w i ll eff ec­
tive ly co nnecl pins 10 and 
11 together , introducing a 
res istance of a coup le of 
hundred ohms between 
them. 

Pin 11 is connected to the 
PBO in put of t he Plus 1 
analogue port, and pin 10 to 
the OV line . The 5V supply 
needed is also obtained 
from the Plus 1. The 4700 
ohm resistor li m i ts the cur ­
rent t o t he slo tt ed opto 
switch. 

This is a type H21A1 
device, availab le from 
Magenta Electronics Ltd., 
135 Hunter Street , Burton on 

of the opto sw itch. When the 
sensor isn't i ll uminated -
when the ho le is n' t between 
the emitter and t he sensor -
the senso r resista nce is very 
high indeed, and the voltage 
at the junction of the 1 M 
resistor and th e sensor is 
abou t 5V. 

Th is t urns on the 4066 
switc h, and PBO is effec ­
tiv ely connec t ed to g round. 
When the hole is between 
sensor and emitter, the 
resistance fa ll s and this 
pulls dow n the vo ltage on 
pin 12 of the 4066 swi tch, 
thus turn ing it off and dis ­
connecting PBO from 

Hardware Projects 

+5V 

Pin 14 of 4066 

12 
1-1'-'1- = :-:--::-:-=;:,:----(.J PBO input 

Pins on 4066 of Plus 1 
10 

Pin 7 of 4066 

ground . 
The 4066 package is fa irly 

widely availab le, thoug h it 
may have 8)(tra letters, such 
as BE after t he number. 
Don' t worry about this - a 
4066BE w ill st i ll work . 

One point to note is that 
t hese devices can be 
damaged by static electric • 
i ty, so it's a good idea to 
hand le the chip as l ittl e as 
possible and to so lder it i nto 
the circuit as quickly as pos­
sible. 

Bu ilding the circuit is 
qui t e easy - just make sure 
you get the chip in correctly 
so that pin 14 is connected 
to +sv and Pin 7 to ground . 
Also, carefu ll y check the 
wiring or the slotted op to 
swi tch before turnin g on 
power . 

If you accidentally short 
c ircui t the 4k7 resistor, the 
LED in th e opto switch will 
almost certain ly burn out. 
Remember to cut the 
ve roboard trac ks where 
there is an x . 

To test the circuit, plug it 
in to the Plus 1 and type in 
the followi ng li ne: 

REPEAT PRINT AOVAL(0) A~ 
0 l :UMTIL FALSE 

You should see a co lu mn 
of zeros runn ing up the 
screen, which change to one 
each time you interrupt the 

beam between sensor and 
emitter say w ith, a p iece of 
card. No te that some th in 
paper will let enough light 
through to give odd resu lts , 
so take care . 

1r you don't get this resu lt , 
check the circuit . If you get 
all ones no matter wha t you 
do. check the wiring 10 the 
eminer side o f the op to 
switch . 

You can check the 4066 
part of the circuit by running 
a wire from pin 12 and con­
nectin g it in turn to +SV - a 
one should be displayed on 
the screen - and OV - a zero 
should be p rin ted. 

As an aside, if you don't 
connect this wire to ov or sv 
but simply touch it, you may 
see a mi xtu re of zeros and 
ones displayed on t he 
screen - here the swi tch is 
being turned on and off by 
ma ins hum pic ked up by 
your body. 

All we need to do now is 
to write a small program to 
coun t th e pulses. We'll be 
counting zeros read from 
ADVAL(Ol when the hole on 
the disc is between the 
emitter and sensor. 

Program I is a very simp le 
Bas ic list ing, which will 
measure th e ti me neede d 
for the disc to rotate once 

Tum to Page 11 • 

April 1988 ELECTRON USER 9 



I 

~Lac ~~~~~~~~, 21st. Software MAILO~.N~Y . 

PRESENTS A SELECTION OF HARDWARE, UTILITIES & SOFTWARE FOR THE ELECTRON 
NEV/ BEAU .JOU V'S NEW 

5 STARGAL1ESV ollll 
:-;au:~.ir·, B~·I~•. W o' l,PIO:l"'i:J f' 1r.1 

T•,v,OO~TrudL I, ;,~. Cw,-m.,11 
c .,p,c,~. S!r, M} I Of((> H.1, . .... .\ 
f"'10•X I H,t•~,,,~ - ~y (7 .!)5 

°C0:..1PUTER .. 1S IV 
Ut•.,:~ S• .1r. 11,t•\l ,r~, . Tr11w.1_ KH,,., 
Go · , .1. P~ l'(,.l~'r .l_ 11,:(lt or IL199,1 

L.> , 1,:i.1. Gt o <J~. '.l ,,._1 t ,·•""' :1 /., 
G.11,'C)O .. u & K.1', lt!c' to,~,:, - On ly 

(1.95 ... 
Q11,"6e EOII - ··- ··- ·- ·-- ·- ··- ·- 3.90 
Oylon M.-ck .. - ·- ·- ·-·-- .. - ·- 3.90 
ACOANSOFT 

EJile ···- ·- ··- ·- ··-· ·- ·- ·- .. - · 10116 
Forth ·- ·- ·-- ··· .. - ··- ··- ·- ·- ··· 8..95 lllp _ ,_ , __ , __ ,_,,_,, __ ,_,_,,. •..95 

Boier ........ . ... ,- ·---- ·- ·· '.00 
Butinal Gamet - ·- ··- ··- ··- ·· 2.99 0..- Diary __ ,_,,_,,_, __ ,_,,_,, 2.99 
~ ...... - ... .... .... .... .... ,_ . 1.99 

V.., Rom fCat'I> ·- ··- ·- ·- ··- 13,95 
~ Rom {Call). - ·- ··- ll.95 
HoA»t" Rom(Ca,Q .. - .. - ·- ··- · a.SIS 
CSO P•Clf Aom lCMt)- .. - ·- 54.10 
ACOR N/1..INKWORD 
ltalan ... _,_ ,,_,,_,_ ,_,,_ ,,_,_ , 8.95 
5C)arlll;h ... _,,_,,_,_ .... ,- .. ,-·-·•·as 
ATA R.ISOFT 

Aobol,on ·- -·- .. - .. - ·- ·- -·- ·- · •.95 
ATLANTIS $0FTWAAE 
L~~ .. - ·- ·-- ·2,99 
BLUE RIBBON 
N~i.mar. M-,. ·- ·- .. - ·- ·- · 1.99 
CMdt ...... - ·- ·- ·- .. - ·- · 1.99 
MW~ ·-·-·- .. --·-·-, 1,99 
Olan'lond MN_ ,_,,_,,_, _,_, 1,99 
Diamond MN II,_,, _,,_ ,,_,_ , 1.QSI 
Dani .. ,_,, __ ,_,,_,_,,_,, __ ,_,_,, 1.99 
Joey _,,_,,_ ,,_,_,,_ ,_,,_,_,, _ , 1,W 

:::::1ai111. _,, ... _,,_,,,_,_,,_. ~ .: 
COt'dtJon Red ·-- .. - ·- - - .... .. 1,99 
BEAUJOUY 
eor,.pui.r J.e1 I ,,_,,_,_, __ ,,_,, 8.,45 

corrp.ne, Hits II - ·- ·- ·- ·- ·· US ~r HIii DI _,_,,_ ,,_,_ ., 8"'5 
Five Star GM'm .. ,_,,_ ,,_,_,,. 8.A5 
Flw Sur Garr-.t U _,,_,,_ ,_,,. 8.Al5 
aua BYTE 
T'Mn Klngoom Valey _ ,, __ , .. 2.99 
Sl&11orce 7 -- ,- , ......... _,_ ,_ 2..IMI 
Tennll .. ,_ ,,_,,_,_,,_,,_ ,,_,_,,_ 2..99 
Crick.i ·- ·- ·_,,_,,_,,_,_ ,_,,_ 2.95 
Jack AWIC __ ,_,,.,,,_,_ ,,_,_ ,,_ 2..1>5 
s«v,qe Pono - ·- ·- ·- ·-........ _ 2.1>5 
Skyfla.WIIA, _ ,_ ,_,,_,, __ ,_,_ ,_, 2,99 

a Hoc:kl,y -·--·-·-·- ·-·-·2.t:Kt 
H'-"lk Doty ... - ...... - ·- ·- ·- ·- · 2,99 
Pl;an 8 ·-·--·- ·- ·_,, _ __ ,,_,,_, 2.99 
Oun~ni ·- - ·- ·-- -........... 2.t:Kt 
Squtakllli..t - ·- ·- .. -· - ·- ·- · 2,QSI 
T en,>lllon .......... - ,,- ·- ·-"-" 2.98 
COM SOFT 
Sttpents Lair ,,_,_ ,_,,_ ,_ ,,_,. 3-95 
Pil)'tOI ,,_,,,_,_,_ ,,_ ,, _ _ ,_,_ ,. 1.95 
SA..S. CorrTnAndo-·-·- ·- ... 1.96 
c.o.s. 
91.,.... ~ Sl'IOC:ll:et ..... _,,_,,. 7.A5 
Bln:tlt &vr,qe ...... - ,-- .- , .. e.96 
Colas- ChK I IV . .. _ ,,_ ,,_ ,_ 8.A5 
Brian (:$cM..igll'I Fortunes ... _ .. 12..95 
OR SOA 
1, 1 Flgill Sim. ,_ .... , .. -, .......... 6,95 
PhaneolTI COt!'Clt ·- ·- .. - ·- ·- . .. ., 
DATABASE 
M:nl otr.e. -.. - ·- ·- .. - ·- ·- ·- , .as 
M.l::to OIYfTl)lc:s _,_ ,, .... _ .. _ ..... ,.95 
Mljle Swon:I ,_ .... ,- ... - , ........... 15., .5 
F~ on the Run .,_,,_ ......... u,5 
OOMAfUC 
Siar Wan .............. ,---- 1,95 

NEW RELEASES NEW NEW 
WCRO POWER"S .. 

Ill 
A.S.l. <= 
\"l),,.l:1 .. .,, 
BLUE mBBON 
l ·.1~ "" 11;' , <)J 
l.l .1r ,10 '99 
JO ()o: 1~ ' ')) Vodnoc.1r.j A:c.ifo ' '>l 
U n onof1 T L"'"' 7"' 

DURELL MARTEC,H 
Gisbume"I C. lle - ·- ·--" - ·- 3.95 
Tartan -·- ··-··-··-··-·--·- ·- 1.50 
RITE 
p~ ·····-··- .. _,, __ ,_,,_,,_ 7 .75 
EPtC SOFTWARE 
n,,.1.o, 1 Cty1lal ··- ··- .. ·- ··- .. 10.95 
TM WhMI cf Fatune - ·- ·-·- 7.AS 
C..M F rll'Nfll.leh - ·- ·- ·- 5.05 
Th• QuN;1 ot Ille Mdy GrM ,,_ !..06 

Klnooc,m ot KWn ·- ·-- ·- .. - ·- 5..96 
RREBIRD 
Siar Ori!..- - .. - .......... - -- ··- ·- 2.95 
GILSOFT 
The OM - ·- ·- ·- ·-- ·- .. - ..... 1M5 
GOLEN LTD 
Educadon H ···- .. - ·- - - ·-·- ·· 8..50 
Fun w.th Wc:wdl - .. -, .. - ·- ·- ··· 8.50 
Fun 'lllttl Nt.Wrberl - ·- ·- ·- ·· 6.50 

=U N-0.RAPMCS ·- ··-··MO 
Foocbllfftt ot ,,-. YNt - ·- ·- ·· 1 M -~row A. T,C, -·-·- ·-·-··e.96 
~ .... w,o SU, ...... - ·-· - ·-- •• 7.i& 
ASL SOFTWARE 
Bug e,... H- ·- ·- ·- ·- ·- ·- ·· M15 
Frankat\lteln 2000- ·- ·- ·- ·· 5..QS 
CIYetr,an c..-. ·- ·--·- ·- ·· e..50 
Pa)'C«llria ··- ··- .. - ·- - - ·- ·- ··· 8-..50 
The Lal OIi The FrN ·- ·- .. - ••• 8.50 
£1tCUon P"""* Padt ·- ·- ·- "· U S 
ThU110er11ruek ...... _,_ ,,_,, ..... e. 75 
Thund1n.1rl.d. II ···- ·-- ........... 8.96 
$ptle,• al °"51:iny - ·- .. - .... ·- &. 75 
omega Ortl ··- .. - ·- ·- ·- ·- ... 6.7' 
Q-ahaffl Goocfl TM1 Cllct.et - 7 .75 
Zlpgy _ , .... - .. - ·- ··- ··- ··- ·- ··- s. 75 
El.aron P~ P~ II ·- ·-·- 7.95 
Ral'llac:k ,_,, _,,_,_ ,_ ,_ ,,_ ,_ 7 .95 
~ RIOef ......... _,_ ,_,,_, 7.25 
IMAGINE 
Mc'ldl ···- ···- ··· ...... - ....... _,,_,_ , 7 ,,t,5 
INCENTIVE 
Conluzbn .. - ·- ·- ·-- ·- .......... 5.00 
KM Ttlogy ·- ·- ·- · .... - .. - .... ,.8.•S 
Adv9n1Jr• CtNlot ·- ·-- ........ 13.25 
KOSMOS SOFTWARE 
Ftlll'\Cft M!IU •1 A or B ··- ·- ·- 7.95 
Germln U,uter A or B ........... 7 .95 
5:pwlilh Tueo, A 018 ... .. _ ....... US 
111111#1 A or B ,_ ,_,,_,,_,, _, __ 7 .96 
...,..., Badt Jl#I. or S*I .... ,_ &.95 

.,...., 9adt Sport ··- .. - ·- ·- 8.96 
k11nt1r Eu,ope _ ,, .... _ ,_,,_,_ 6,90 
FACffiLE SERIES 
(UMCI with Anew« Back S.riH) 
At•hmellc: (6- 11 ,,., ·- ·- ·- ·- · • .25 
Sptll ng (8-12 )'1"1} ........... - ....... 25 
Nauru Hlllo,y (10.) _, ........... , .25 
Eng!.h Wotdt (12•) ...... .... ,_ ., ,25 
Flrtt 4 10 (12•) ·- ·- ··- ·- ··- ··- ·'·25 
Gtneral Sc"'1ct ll •• ) ...... ,- .. ,.25 
KnowEngll.nd (12•) ... - ......... , .25 
KtlCW &::ioclll'ld ( 12•) .,- , ........ •.H 
&Joets.por\ ( 14.) - ·- " ·" - ·- ·· •.25 
20th Ceinwry Hlmty ( 12•) ,_ ,, ,2S 
~lonFooba11 (14.) .. - .. •25 
LC,L 
lo6cJofl"fl"ldl ('O'LM4 - ·-- 21.!iO 
t,6c:,io MA (2' Plo;t. O' lM) -· · 2UO 

TOP TEN c- THIS MONTHS POWER PACK w .,·E>t>OU<;e 2 "' SPECIALS 3C11~~ttmi GODAl 
C..o:ilic, . Tho Mine,. Sh.•~ h l)OU!!il g,, l'l'loiJ! 1 \1'> INCENTIVE'S 

KOJ l")' .lfd / ll", ADVENTURE CREATOR ft-f! n ty 
Ura.oft Aa 3 for jU3-I 
l! ,tl 

3 "'' 
ONLY ['6 .~9 (norm.J,I pr-1to t12 . tl-~) 

tl.9S 
Sup;'rlot Solrw11n, 
u.,n'"'1 , ,,,_, STAIRWAY TO HELL o, t2.50uch 

Pla t n A9;w1 S i!TTI Ii '"' 
lrla o Er,flll'I C2' Prova 'O' lM) ... 21.50 
YIO&M.atisrA'LMJ ·--- ~ .so 
U RSOFT 
P~ M~ ·--·- ·- ·- ··-- ·- · 3.65 The Alsing d Sal&ndra ,,_ ,,_, , .SS 

W'tCn.ood - ·- ·- ·- ·- .. - .. - · 3.65 
The N'll'lt 0MIOtt'I ·- ·- ·--- · 3.55 
LOGOfflON 
XOR ........... - , ...... - ··-·- ··- .. ·- · 7. 75 
MELBOURNE 1-tOUSE 
W/11'/ ot Expod ing Fill ·- ·- ·-· · 8.95 
()ocjgy 0-HR ···- ··- ·- ··- ··- 1.15 
MICAOPOWEA 
Mierc:ipo,,i,,tr u.agle 11 ........ - .. - 6.as 
Mictl:lpowef M.IQie ... - .. -·-· - S.95 
J• Powe, JO _ ,_,,_,,_ ._ ,,_ 2.95 
Polllton ,,_,, __ ,_ ,_,,_ ,_,,_,,_ 2.05 
S"W.ag ··- ··- ··- ··- ·- .. - ............. 2..96 
Galffllet ,,_ ,_ ,_,,_,,_ ,_,,_,, .. 2.06 

c ... ..... - ·- ·- ·- ·- ·- .. - · .. 2..96 
KIie, Gol9a - ·-·- .. - ·- ·- ·- 2..96 
u.x.a. ·- ·- ·- ·- ·- ·- ·-.. - · .. z.95 
f:elbc/EYIIWM¥k - ·- ·- ·- - .. 2.96 Felle ~ F-=oiy _ ,_,,_ ,_ ,_ ,,_ 2.36 

Felb/Fruil Mont WI ·- ·- ·- - - 2..95 
Stcx:k car-.. -·--··-.. - ·-.. --·- 2.96 
Rut:iblt T IOI.tilt - ··- ··- ·- ·-· ·- 2.95 8~ 8N _ ,,_ ,_ ,_ ,_,,_ ,_ 2.05 

MIRRORSOFT 
Sptllt• M) ···- ··- .. - •• - .... .. _ ,,_ 7_95 
"1Mltt Strlk.9 Forw ·-· ·- ··- ·- - 7 .95 
Fll'l l &IIPl ·- ·-- ·- ·- ·-·-- 1.06 
Hefallh«• wih M.r M.-i ,,_ .... 6.05 
Oulck 1Wnldnsi PI-.. - ·- ·- ·-- 5.95 
ROBK:O son wARE 
Riek Ha/won ,,_,,,.,,_ ,_ ,,_,_ 7, 75 
Ptcjeet Thetlll ... _,,_,,_,,_, _, 7, 75 
M,ortm _ ,_ ,_ .. _ .. _,,_,, __ .... 7.75 

Ercn. 7 (5..251 Oilc ·- ·- .. · 18.45 
~ 1M ~ difth'.P~ iF C)Y)I" 
n,. Hunl ... _,, __ ,_,,_ ...... _,,_ .. 7 .95 
\lllag<I OIi LOfl Soula ,,_,_ , ...... 7.05 
SOfTWARE I.NVA.SIOH 
30Bontt Aler-- ··- ...... _ .. _ .. ~ °""'~ ··-·~-··-·-··-·--·· 2.96 
Blalvlig "" "'" _ ,,_,,_, _ _ W M 2..96 
Sup,ar Pool .·- ··- ·- ··- ·- ·- - - 2.96 
Vot•r ,,_ , ........ - .. - ·- ·- ·- ·- - 2.06 ~1- ,,_,,_,,_, __ , _ __ $.06 

&OFTWARE PROJECTS 
P,oiea 0.,,rc:tilcl ·-·- ·- ·-- ·- 5.95 
soutR AELSOFT 
$up,11rgol ....... - ··-··- ·- ·- -- 8.50 
Ttaflll>I' - ·- ·- ·- .. _,,_ ,_,,_ 1.00 ea.heart ... _,,_,,_,_,_, _ __ 10.55 
VAT car. ....... - ............ ,_,_ 1 :S.85 
81.Mdhg Soc. car. ·-·-·-·--·•.as 
ll'Mlll'Mft Care ...... ,_ , __ 12.s.5 
T.V. l)irector ·- .. ·- ··- ··- ··- ··-1 1.65 
SQulrlell Nuts Padl ..... ...... - .. 1.SIS 
ACORNSOFT ANO 
SUP£RIOR SOFTWARE 
$n\all and Grab ··-· ·- ··- ··- ·· 8..i5 
Cl\oetdrtwe ,_,, __ ,_ ,_,,_ , .... - ... e..60 

Re,)lon ·- ··- .. - .. - ··- .. - .. - ·-·-· 7 M 
o.aih Siar ..... ,-- .. - ··- ··- ·-- ·· 7 .95 
Aeplon 2 ·- ·- ·- .... - .... ·- ·- -·· 7 .95 
Ciladel ·- ·- ·- ·- .. - ·- ·- .. - ·- 7.05 
!<Mat. ColTiMI ·- ··- ·- ·- ·-·- 7 .A5 
llw\al ·- ·- ·-- ·- .. - ·- ·- .. - · .. 6. 75 
~ - ·- .. ·- ··- ·- ·- ·-- ·- 7.75 
Rave,neJQ.111 .. - ·-- ·-· ·- ·- ·- ·"- 7. 75 

OOLYt7 .95 

Repton 3 ,,_, _,,,_,,_,,_,_ , .. , ... 7.7.5 
Acomlotl Hb VOl 1 ... - ··- - - ·- 7.75 
Aoomlotl Hb Vol 11 .. - ·- ··- ··· 7.75 
Sl.4)el'i0f Hb VIA Ill C.1. ,_, .. 7.75 
S~lot Hb 1U Pkll 30 ··-- · 12.95 
AIOW!d Wo!tcl M) ScfMf"II ·- ·· 5.95 
Stt')'lllll'I Run ,- .. - ··- ··- ··- ·- ·· 7.75 
Cooenarre ()r(lid ..... .. _ ,, _ __ ,, 7.7S 

c,azy RicMf -··- ·- ......... - ...... 7. 75 
Crazy Ride, (Oilc) ·- ·- ·--- t 2. 7S 
paw,c,e OIi Maiglc .... ,_ ,_ ,_ ,_ , 7.7$ 
Palace tA Magle (Oftc) ., __ 12.75 

Pla y I AQUl Sam ···- ··- ··- ·- - · 7. 75 
El idr - ·- .. - · .. ,- .. .......... ........ - 7.05 

- - -- ·- ·- ·· "- '" ' 7.0$ 
U• OIi Rept0n ·- ··- ··· ··- ·- .. - ·5.95 
8onecn.1nch9r - ·- ·- ·- ·- ··- · 7.QS 
TYN£S0fT 
W~ Otyn,:ilad Ill ·- ·- ·- ·-- 7. 75 
lnOoo, aan. - .. -·- ·- ·-··--1.0S 
~ ··--.. -·- ·-·- -·-1.Gl!i 
Mi::to vaiu. Gold ·- ·- ·- ·- ·- 3.99 
Spy 'II $P)' ..... ·- ··- .. - ·-· ·-- ·- 1.15 
Ollbridg,e ·- ·- .. - .. - ·-·- ·- ·- e. 75 
P'n#llom ·- ·- ·- ·-·- .. _,,_._ e.75 
Mloro,,o ..... ·- ·-- ·- ·- ·- ·- ·- ·'· ' SI 
The Big K.0 _,, _,,_,,.,,_ ,_ , .. ,e.75 

FuiurNl'lcld!. - .. • .. - ·- ··-··-·· - · e. 75 
Jet $et WII .. 11- ,- · .... - , .. , .... , 8. 75 
Gou .......... ,- .. - ·- ·- .. - ·--- ,6,7S 
CO.m,o, ....... ":h Gal'NI ·--- · 8 ,60 
us Drag Racing ·- ··- ··- ·-- - · 5.95 
J• Set W111y - ·- .. -··-··-·- ·- ·uo 
Tynfll(lh SIMWt P .tek. I .. - ,- · e.!10 
Ian Bc:chatn T .. , ·- · .. .. - ... , .... .. 8.50 
Rig Attack ··- .. ·- ··- ·-· ·-· ·-- ·- .. 3.95 
W'rii., o.rr- .... -·-··-··-··- ·· I.SO 
MOUMl'ltlO ,_ ,_ ,,_,,. ,, .. .. _,_,. e..50 

i:.... J,,, sio. Socc:a-·-·-.. - ·. 2.96 
P9111 Leg .... _,,,_,_ ,,_,_ ,_ ........ 2.95 

""'"""" "°""' ..... -......... uo Wfl4 Zone .... ,_ ._ ,_ ,,_,,_ ,_ ,_ 3.05 
s~ - ··- ··- ··- ·- ·- ·- 2.95 eat.,,pilat _,_ ,,_,_ ,_ ,_,,_ ,,_ 2..95 
Hype«IM ., _ __ , .......... , _ __ 2.05 

~ Hangman ··- ··- ··- ·- - ·- ·2..05 
30 Mu• - ·- ·- .. - ·- ·- .. - .. - ·2.DS 
U.K. P.M. - ·- --- ·- ·---- ,2,05 
~ (U .K.) - ·- ··- .. - .... ...... 2 .lilS 
Solo the Br•~ -·- .. - ·-··-·-· 2.96 
CylOII An.c:t ,, ___ ,,,.,_ ,_ , 2.96 

Tr91t II - ·-·-- ·- ·- .. - ··-· - -·- .. 2.96 
$oilce C..n1 ... _,,_,_,, __ ·- ·· 2.96 
Phylb 'O' L ...... -·-· - ·--- ,. 2.05 
Chetrall')''O"La¥tl ....... - .-, ."'6 
Malt. 'O l.....i ,,_,,_,,_, ___ ,,. 2..95 

U.S. GOlD 
Cty,t.al c.- ·-- ·- .. -· .. -··· 8.85 
Rebel P.,. (IIP.1 •> - -- , .. I.OS 
K~ - ··-··- .. -·- ·- ·- ·- ·-& 90 

UTILITIES AND 
HARDWARE SECTION 

ACORN COMPUTERS 
Ekldton Po.,we, Supply .... ,_ , 12.SIS 
ADVA.NCE.D COMPUTER 
PAOOUCT"S 
A.Cluatl.-Me>g ~ .... ,_ ,_ , ?US 
Advanc:ied BM!e,ty ~ - ·- 37 M 
MvanoedControt p.,.. _,,_, 32.20 

... 
UTILITIES ANO HARD\.'/AR E 

SECTION CONTINUED 

Advarad Disc T oolU ·- .. - · 32.20 
Ac!vanc:.:I el9dmn O.F.S. - 22.15 ........ .._ --·- "·"- ""' ,,, .. 
A. Ei.cuonO.f,S. E• • ,_ ,,_ ,us 
Advanced Rom Ad . .. -·- ·-- 13.65 
U . Ram ·- ··- ··- ··- ...... _,,_ z, ,90 
Mvll'IOlid OIIC Inv ... ,_ ,,_ ,_ 26.SS 
A.P .. . - ·- ··_,,_,,_ ,_,, _,,_ ,_ 7$.99 

A.P ,S.- .. - ·-· ·-· ·- ·- ··- ···- ··- 82.50 
Plut I - ·- ·- "- .. -·-·- ·- ·- '7 .9S 
AMS MOUN .. - .. , .. .... .... .. - .... 66.Sl5 
FIRST BYTE 
O~hol JO'fltctl I ~-- . '17 .W 
OulicMl'lol II ,, __ ,_, _ ,,,. .. _ , .... llM 

Jo,11.:k lnce!1ac:e - ·- .. - ·- ·- ls..2$ 
BBCIE PtlrW CIClt ............. DU16 

•• 
S14* Stn:IOCfl Po.,we, $.py • ~ 
guarani• • anfotl l'llrild\ - ·· 20,'5 
P .W.$. 

E2P'6602-·-- ·-·-.. -·-"· 86.00 
ILOQQEA 

Ron1)o,( • ... .. --·- - ·- .. - ·- 51.95 
J&ytlic:k I~ ... - ...... - , .. 1M5 
Elearon E,;,,anrab, 2.0 ,,_ .. 1M6 

SWl.10t• H---- ·-·- ·· '1'1...25 Elln'larl ,_,,_,_ ,, _ _ ,_ ,,_ ,_ 9.96 

Starrnan - ··- ··- .. ·- ··- .......... - 9.95 
Sta,vrilPh ,- .. - ··- ··- ·- ··- ··- 9.95 
s~ ...... - ·- ·- .. -.. - .... ,a.M 
Statworcl Ct#Tlal'WI _,,_,,_,, ,_ 18.65 

Print.9r Ron, - · .. - ·- .. ·- ··- .. ·- 11 .65 
161( ~YI Ram··-··-· .. ·· 27.95 
Ttek ... ,- .... ,_ .. _ ,,_ ,,_ .. _ .. _ ... 9 95 

S.E.O.F .S . •. - .. - .......... -, .... 22.°'5 
T2P3 or T2CU or T2P• - ·-- 22,GIS 
T2SO o, T2$E0FS ,,_ ,_,, __ 22.1>5 
MMtet RamBOlto .,,..,_ , __ 49,05 
Turbo O.rtv• ....... _ ,,_,,_ ,_ ,, '¥1 .95 
Rom Canrtogie ··-- · .. - ·- ·- " 11.65 
S,El>.1. en. • Manu,if) ......... 10.95 
VINE MICRO$ 

A(l,d(:ionwn ·- .. -- ·- ·- ··- ··- ·- 21.00 

~ 
~ ,_ ,,_ ,MM•-•- •- •-1 1.86 
BLUE fHBOH 
o.n. Oil,c I ··- -· - ··- .. _,_ ,,l ,05 
c.o.s. 
St1Ye Drv1a -· -- ·--- ·8.DIS 
Bi'lf• S.,,. _ ,_ ,,_,,_,,_ ,_ I .DIS 
KOSMOS SOFTWARE 
FrWICn A.S .. ,- , .... - ·- ·- - 18,65 
Gen'nanA•B ··- -·- ·-" _,,_ ., 18.65 
MIian A+B ,- -·- .. - ·- ··- ··-· 11.85 
Sp,anith A·B ·--- .. - ·- ·- "· 18..85 
An&. 9adt s.n. ,,,_,,,.,,_,_,_ 11.65 
An&. BO Jutl. - ·- ··- ··- ·-·- 11.65 
Ana. ~Sport .. - ··- ··- ··- -· 11.85 
Arr, F ac:cH9 ... _,_,_,,_,,_,,_ ,,_ 7 Al 

SUPERIOR SOFTWARE 
$~Mai 111-- .- ............ 12.7$ 
Codfil\lmtOr°" ""- ··- ··- ·- 12.75 
0111.ee Rloef - ·~- .. _,_ ., ...... 12.7$ 
PUA d Magic ._ ............. _, 12.7$ 
Play II AQMI Sam,, _ ,,_,, _ _ , 12.7S 

aon.crunct,e, - ·-· - ·- ·- -· 12.7S 
Eb:tr ...... -··-··--- ·- ·- ··-"M 12.7$ 

! BOX OF TEN C20 COMPUTER CASSETTES £4.99 inc VAT & P&P ! EOUCATIONA L t OOVERNWEHT ORDERS WELCOME 
ALL PRICES ARE INCLUSIVE CW VAT AHO CARRIAGE 

OVEASEASOAOEAS PLEASE AE:o t1 .00 PER ITEM. INCLUDES INSURANCE 

'·- -- --- - - --- C-- -
2.---- -- -----'- --
3.--- ------- - '-- --
··- - ---- ---- -- ,_ __ _ 

TOTAL C _ _ 

10 ELECTRON USER April 1988 

Pleas• mako cheques payable to: 
21.- Softwa,. li d 
AccffaHo 

DID DID DID DID 
Visa, Masteteard. Euroeard 
C.rd hotd•n nam• 

SMd OtdHS lea: 

21s t SOFTWA RE LTD. Depl EU 
15 Brldgt flekf Av• nu e, Wllm• low SKSI 2JS 
Tt l: Wilms low (0625) S28885 

Address- ------ - -- -- --

PO$tCOdt----- -- -- ---
Tol.No (STD)- ---- -- ---



Hardware Projects 

Opto eye on 
the wind ... 
JOE PRITCHARD builds another part 
of his Electron weather station 

THIS month we'll see how 
we can measure wind 
speed using our Electron 
weather st ation. lt~s carried 
out us ing a dev ice called an 
anenometer . 

It co nsists of four cups 
arranged at rig ht angles to 
one another arranged so 
that when the w ind blows 
the shaft to wh ich 1hey are 
anached ro1a1es at a speed 
dependant upon the wind 

veloc ity . Th is ro tat ion is 
meas ur ed usi ng ei ther 
m echanical or e lectr on ic 
means, and a res ult ing w ind 
speed in mph or kph can be 
ob tained. 

Figure I shows the arran· 
gement we can use to con· 
vert th e mov ing w ind into a 
rotat ion of the s haft. The 
cups used are fr om th e tops 
of aerosol cans and are fixed 
to th e cross pieces using 

Open end 

Di rect ion of rotation 

~ 

Axle - shou ld be 
mounted so that 
disc can ro tate as 
w ind blows 

Fg.;.re I: The 11nenomet er 

Open end 

Disc 

Hole or slo t 

epoxy resin or screws . 
The cross pieces can be 

made of strong plastic rod 
or wooden dowe l , but 
shou ld be fa irl y l ight in 
wei gh!. Take care that 1he 
open ends of the cups all 
point in the same di rection . 

The cross pieces are then 
epoxied to 1he axle (either 
ny lon rod or meta l tu be). 
and th e d isc w ith the ho le in 
it i s epoxied t o the lowe r 
end of t he sha ft . 

The d isc can be made of 
th in aluminium or th ick 
p lastic card, and the hole 
shou ld be abo ut 6m m in 
d iamete r, and 1 or 2mm in 
from the edge. If yo u l ike, a 
slo l can be cut in the edge of 
the d isc rather than a ho le. 
Th is will wor k just as well . 

The d isc is used to esti­
m ate wi nd speed on t he 
Electron - we'll convert its 
ro tat ion into pu lses . the n 
coun1 the pulses gene ra1ed 
in a part icular time . Th is will 

Emitter 
(El 

Figure II: The slotted opt o switch 

give us a meas ure of the 
w ind speed in terms of t he 
speed o f rotation of t he 
shaft . 

A slotted op10 sw it ch -
shown in Figure II - is used 
to sense the disc's rota tion. 

The emi tter transm its a 
beam of in fra-red l igh t from 
a specia l l ig ht emi ttin g 
d iode across to a sensor, 
whic h unde r no rmal ci rcum­
stances w ill detect the beam 
and show a lower than usua l 
elect ri ca l resist ance when 
connected to an ohm meter. 

Howeve r, if the beam is 
interrupted in any way th e 
senso r res istance becomes 
qui te hig h. 

If we p lace th e d isc 
betwee n t he emitte r and the 
sensor, on each rotatio n th e 
hole w ill come betwee n the 
two , a llow ing the l igh t t o 
pass and so g iving a brief 
d rop in t he senso r's 
resistance. Th is can be con· 
verted into a vo ltage pulse 
which can 1hen be detected 
by 1he Electro n. 

The m ou nt ing of t he 
anenometer arrangement is 
left 10 yo u. but two thi ngs 
need to be cons idered. 

The fi rst is t hat t he 
assemb ly should be free 10 
ro tate in the breeze. and the 
second is t hat there needs to 
be room 10 fi t t he slott ed 
op to sw i tch so it can see 1he 
d isc. 

In ad dit ion , th e an eno· 
m eter cu ps nee d t o be 
placed where the win d can 
catch them, and as far aw ay 
from bui ld ings as is p rac · 
1icable. 

Rath er th an use an 
analogoe chan nel to cou nt 
the pu lses. I have used the 

Tum to P•g• 12 _. 

Sensor 
(S) 
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Hardware Projects 

'4 From P•g• f 2 

then use this as a measure 
of t he revolutions per 
second of the disc. 

1e REM Pulst Counting 

14 

18 REft By Joe Pri ,ehard 
ZS R£M Cc) Eltctron Ustr 
38 : 

4k7 1M 
i-ll---< M---lf ~ n-- ~ 

II t, M18119 
51 RODE 6 
68 REPEAT 
7& REPEAT:UNTIL(AOVAL(8) 

ANOJ>•l 
38 11ftE•8 
98 REPEAT:UNT!t (AOVAL(8 

)ANOJ)•8 
181 REPEAT:UNTIL(AOVAL(9) 

AHOl)•1 
118 T•TINE/118 
119 PRINTTA8(6,18)1/1;' 

bvs. ptr Stconct' 
1l8 UNTIL f ALIE 

If you run this and spin th e 
disc or oth erwise interr upt 
t he light beam between 
emitte r and sensor, then 
you 'll get a chang in g 
read ing of revolutions per 
second on the screen. 

However , if the disc isn't 

To emitter + 

To sensor+ 

To pins e and 
S on slotted 
op to switch 

x• cut track 

spinning - as would be the 
case on a wind less day - or 
is moving ver.:/ slow ly, the 
Electron will hang up in one 
of t he REPEAT ... UNTIL 
loops. 

To get around this, and to 
increase th e speed of the 
program, we need to use 

NEW LOW PRICES! 
US"BULKPACKE~TOPOUAIJTY 10 25 50 100 150 250 
SngleSded<aTP.l £5.49 t10.S0 (18.50 132.50 £41.50 £61.50 
Sng1e 5"""96T,P.1 £5.95 t1~15 £19.00 03.50 t43.00 ta:l.00 
OMleSded<aT.P,L £5.95 t11.00 £19.50 04.50 t<S.00 £66.00 
0Mle5'ded96T.P.L t&.95 (11.50 £20.50 Cl6.00 t~ £69.50 
0Mle5"""eoio.nd96 1.PJ. t7 .95 £13.15 £25.75 t<a.50 t&l.50 £!19.15 
OoooleSi0!<!~961.P.I 0.95 CIS.00 £28.50 ts0.50 UiS.50 £102.50 
Cobnd&-<aTP .L lll.95 t17.2S 132.75 lll3.25 lll6.2S £129.75 
Cob.red&RMt1itfe96TP .l £'9.95 c,a.75 £34.50 ms.so GUS £U3,7S 

Pat*sol 105..25" Disks come '#ilh Free Plastic LbaryCa.$8(worh£1.49!> 
Cobsed llsks come in liw cob.I'S (Red, Bk.e, wtwte, Yellow, Green) 

ReYfflittecisks haw two flOex hoJesand?IIIIOnolehes' 
Ccb.red am l!WW'Si~ dsks come in he c:doul and hM !'WO Ides and nolehes 

Al Cerecdisks are padled..;t,a p-olec:iw jacket (enYetope) an:i came wm a UI user set. 
n::u:ling a label and a wrill P'Olec:t tati. The dsks n mat'\lfaQ\ted IO IOp iniemat.mal 

srandatds ~ ha-.. i tlb ring ltw added poteaion. M d:$kS c:any tN no <µWe tepac:eme,i 
pamee and are cemecl 1~ errtW free 

~ 
Storage Boxes 

3-<XY' l.odcable - Holds 25 £7.49 
3.<XY' lockable - Holds 60 £8.49 
3.50' lockable - Holds 40 £7.49 
3.50' lockable - Holds 80 £8.49 
5.25" l.ockal>le - Holds 50 £7.49 
5.25' l.O(joa!lle - Holds 100 £8.49 
5.25' -·~e - Holds 120 £10.95 
3.s· Cleaning Disc ............ £4.99 
5.25' Cloanlng Disc .......... ~.99 
Disk Nolcher ..................... C3.49 
Archimedes BBC Printer 

Cable ............................. £8.49 

Printer Stand 
This new p<Clessional 
primer 5'and talro• 
ha~ more $piCe 1han 
yot.w prin!&J. Due IO tlMI 
posw,ing ol 1he paper 

leed and te·lold compartmeMS l e. one 
above !ho ot/lor, tile desl< $par:,e 
requited tor yDIX pMter tunctons tS 
elf<!dM!~ tlaNed. AddliMal 1acii1;es 
inelud&: Easy ao:::8$$ 10 paper 1,om 
bolh sides, used wi1tl bolh ,op and 
b0110m 1eed p>per and .i:11 ls dial 
cootroied paper 1eed syslem ~ 
adjustable d&ftactor pla1es l ensures 
smooth paper now and a\dOfflitk: 
relolding. 

80 Col ...................... £29.95 
13.ZCol .................... £34.95 

machine code . In part icular, 
we need to use some 
in terr upt p rogramming to 
allow us to only check the 
anenome t er fo r a given 
length of time, say a few 
seconds, in order roughly lO 
calculate t he speed of rot­
ation . 

To PBO 

• Interrupt programming is 
quite common in hardware 
interlacing, so next month 
we 'll look at how we can use 
the Electron's interrupts to 
solve this particular prob · 
/em, and begin work on a 
simple interface to 
determine wind direction . 

PHILIPS CM8833 

• Free Atari Cable • Stereo Audio 
• Free Next Day deivery • Rcsotution S00x28S 

£269.95 Free Coble + De11very 

BRANDED 3.5" COMPUTER DISKS 
Sooy MF2•00 .......... ........ _._ .. £29.95 Sony MF1•DD ,_ ......... - ............. £19.95 
Goldstar t.1'2-00 .•. _ .......... ,_ .. £24,95 Max~ MFl·00-- ....... -- ...... - .. £19.95 
3M MF2-0D ,_,_ ......... - ........... _£29,95 3M MF1·D0 .... _, __ .............. - .. t24.95 
Velbal;m MF2·HD ...... ........... - t<9.95 Vematm MF2·DD ... - ............ _ .. £29.95 
Velbalim Mfl -00 ................ _,_£19.95 JVC MF2·00 ..... ........ ,- , . ........ £24.95 

VERBA TIM OR 3M BRANDED 5.25"- PRICE FOR 20 DISKS 
SS DO 48TPI ____ ................ ,- £24.99 DS OD 48TPI .... - ............... .... - £28.99 
DS 00 96TPI .• ,- ...... - ......... _,_£35.99 OSHO ... - ................... ,_,_ ...... _£48,99 

SPECIAL OFFER BOXES 
100 s.2s· OS·OO Ois1<$ p1us 100 Capaclly ~ o;s1< Bo, .... - ........ - ...... _£41.00 
75 3.5" OS-00 Disk$ plus IIO Capaclly ~ OiSk SO. .............. -............ _,_ £89.00 
25 Co10ured 3.5' OS-00 Ois1<5 plus 4() Capacoy l.O(j\"9 OiSI< Box ............ - ... £"4.00 

3.5" TOP QUALITY BULK PACKED DISKS 
10 25 ~ 1~ 1~ ~ 

Slrq!Sided 13ST.P.l t1U9 t23.95 £~95 £'91.95 £129.95 £189.95 
Orx.tA1Sided13.5T.P.t t1,u9 £2us tsus £98.95 £145.95 c199.95 

Rainbow Pack of five colours - New product! 
Sll'99Sided l lST.PJ. ('17.9S CS.95 £62.95 t l19.96 £169.95 t2t9 .95 
OMleS... 1351P J £19.95 Cl'l.95 t?S.95 £145,95 t:214.95 £279.95 

Packs ol 10 3.5' Disks come wi1h Free Plastic Lt,,ary Case (worth tt .49!) 
M disc:s ate sl.l)l)lied ~h labels and are certried _1QO'% enor free 

CENTEC DISK SUPPLIES 
UNIT 3, THE METRO CENTRE, BRIDGE ROAD, ORPINGTON, KENT BR5 2BE 

TEL: (0689) 35353 (6 Lines) (24 Hours) Fax: 0689 77737 
,,_ .. ftO"- - Of*1t1• • c.• • Wcll.lr,,g ' ' ' ""' Outllde onio. M'lilf • , ... .,. l'loM ..-i, -"'9 ~ _. I " k• r- ~ . 

R-W - .. ~ ~ VAT and d911V91'}'1 Thotn - 110 hldd4lfl e.-... to ,.-,I Pw"°'* C*lw 1 ...,_. : W.0,,. l'-' rkky t..,0.~111 
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Produce: Impact 
Prlce: £9.95 
Supplltu: ASL, Winchester House. Can. 

ning Road, Ha"ow HA3 7SJ. 
Tel: 01-861 1166 

IMPACT is a masterpiece of gameplay 
involving a wall of bricks, a bouncing 
ball and a bat with which you must 
keep the ball in play until all of the 
bricks have been demolished. 

Impact is a conversion from the 
Atari ST, but you'd never know it. 
Unlike most game conversions, which 
owe the i r heritage to some super­
micro or other, Impact exhib its none 
of the tell-tale signs. All too often th e 
programmer commissioned to 
produce a game conversion bites off 
more than can be chewed. 

Gary Partis has come up w ith a 
game which looks and feels as if it was 
designed specifically for the Electron, 
and yet has stayed very close to the 
original. 

If the game ' s theme sounds familiar, 
you're right . Impact has its origins 
way back in the old game of Breakout . 
However, it is as different from 
Breakou t as a Cray Ill mainframe is 
from a ZX81. For a start, the stars in 
the smoothly scrolling starfield move 
at different speeds . Nothing to do with 
the gameplay, but indicative of things 
to come. 

The multi-coloured bricks 
achieved in Mode 5 by the clever use 
of stippling - are arranged in quite a 
devious fashion. On the lower levels 
you simply demolish them, but as you 
progress past each screen different 
types of brick start to appear . 

First of all come bricks which need 
to be hit more than once before they 
van ish, and later on there are some 
bricks which are not on ly indestruct ­
able, but invis ible as well. 

Adding to the fun are various aliens 
floating around the screen. Although 
harmless, if the ball touches them it 
can be badly deflected. 

On later levels some aliens drop 
stun bombs, and if one of these hi ts 
your bat it will be paralysed for a 
second or so - lethal if the action is 
coming thick and fast at the time. 

At the bonom right of the screen is a 
display panel showing nine different 
weapons which may be brought into 
play - the difficulty lies in obtaining 
them. 

Some bric ks, when destroyed, 

release yellow U•shaped tokens which 
float to the bottom of the screen. 
flipping end over end as they go . 
Catching one advances an indicator 
on the weapQns panel, showing you 
which one you are currently entilled to 
buy - the more tokens collected, the 
better the weapon. 

Pressing the : key selects the cur· 
ren tly indicated weapon, which will 
remain active un t il either you are 
killed or you have completed the 
screen. Some of the weapons are: 

Magnet: Allows you to hold the ball 
against the bat, lening you move to a 
bener position before releasing it. 

Torch: Once selected, this will light 
up invisible bricks for the rema inder of 
the game. 

Laser: Allows rapid fire to quickly 
destroy bricks. 

Mlssife: Three can be launched, one 
at a time, after selecting this weapon. 
They can destroy mul ti·hit bricks in a 
sing le go . 

Force field: Selecting this causes the 
ball to be encircled by an invis ible 
force field wh ich enables it to smash 
through bricks and aliens without 
being deflected. 

Altogether 80 screens are crammed 
into this impressive game, and this 
brings us to the most interesting part 
of the program - the screen designer . 
Each time you successfully complete a 
level. a short password is flashed on 
the screen which, when entered into 
the screen designer later on. allows 
you to edit that particular level to your 
own liki ng . 

The screen designer is selected 
from the high -score display . You will 

be' asked to enter the password for 
that level, after which you are 
presented with the selected screen, 
wh ich is now yours to do with as you 
will. 

The Z, X, / and : keys move the 
editing cursor around the screen, and 
pressing Return places a brick at th e 
current posit ion . Altogether there are 
15 types of brick to select from, and 
the > and < keys move up or down 
through the brick types, displaying 
each one together with its number at 
the bottom right of the screen . 

Here lies my only complaint. No key 
delay is built into the screen designer 
- as soon as one is pressed it begins 
repeating, and it is sometimes quite 
hard to stop the cursor exactly where 
you want without overshoot ing . The 
same applies to selecting a brick type; 
more often than not I found myself 
having to back-pedal . 

These are minor points, however, 
and certainly don't detract from the 
delight of finally play ing some of your 
own customised screens . You can 
save all 80 to tape, which means that 
you can swap your favour ite screens 
with other Impact enthusiasts' 
creations. 

Impact is now one of my all-time 
favourite Electron games, and it will 
take a rare program indeed to dis • 
lodge it from that position. 

Chris Nixon 

Sound ...... ......... . ........ ............. ........ ...... 8 
Graphics ........... ............................... ..... 9 
Playab ility ............ ........ ............. ......... ... 9 
Value for money ...... . ..... .... 10 
Ovarall .................. ................................. 9 
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Program: Scoops 
Price: £9.99 
Supplier: Adventure Soh {UK). PO Box 

786, Sutton Coldfield, West Midlands 
875 7SL. 

Tel: 021-352 0847 

THIS is certainly the era of compi l­
at ions . By thei r ve ry na tur e such 
re leases tend to be gamble s, and 
whe n I fi rst saw t his one from Adve n­
ture Soft wh ich includ es fou r Scou 
Adams text advent ures, I w as a bit 
scept ical. 

W hy, on a fou r adven tu re compil ­
ation, was t here the need to inclu de 
two of Sco tt' s most medioc re offe r· 
ing s. Voodoo Castle? and Pirate 
Adventu re? Voodo o Castle is a good 
myst ical taste r for absol ute begin ners 
but tha t is as far as I wou ld go in rec• 
omme ndi ng it. 

Strange Odyssey and the previou sly 
unreleased Buckaroo Banzai whetted 
the appetite, but if the object or the 
exerc ise had been to release a cross­
section or the best or Scon Adams, 
wou ldn't Adventure Solt have been 
mo re jud icio us in includ ing a classic 
such as Golden Voyage instead of the 
m inute Pirate Adventu re . 

Having played all or Scott Adams' 

adventures when t hey we re first 
re leased. I was anxious to exper ience 
Buckaroo Banzai. 

The sales hype states. "On ly by 
unravelli ng the many puzzles set by 
Scott Adams do you stand any chance 
of comp leting th is futuristic adven ­
ture, set in the wo rld of pop groups 
an d scie nce fic tion ." I wish I had been 
g iven the chance. 

The copy I was sent - like many 
oth ers - was ridd led wi th garb led 
messages and annoy ing bugs . The 
little or the game I was able to play did 
not conv ince me of its mer its. 

It is no t, as Adven ture So ft acredit , 
an advent ure of modera te difficu l ty 
bu t rather, totally confusing . I under­
stand t hat unbuggcd copies are now 
in circulatio n - a l ittle late fo r many, I 
am afra id. 

Strange Odyssey is a supe rb science 
fiction jau nt whic h will invo lve m uch 
head scratching if you are to succeed 
in you r ques t on an alien planet . Its 
pa rser and teJ(t compression are 
rather l imited by today's standards, 
but this adven ture is more than fou r 
years old . 

Pirate Adven tu re has no thing. in my 
op inion, to recomme nd i t . It i s 
supposed ly an escapade involv ing the 
discovery or fabu lous treasure on a 

Space oddity 
Program: St<trship Ouest 
Price : C4.95 (C3.00 to Elk Adventure 

Club Members) 
Supplier: The Elk Adventure Club, 2 The 

Beeches. Tilbury. Essex RM18 BED. 
Tel: 03752 4860 

I WA S ve ry i mpresse d by Larry 
Horsfi eld's firs t release last year, Mag· 
netic Moon, and was there fore loo king 
forwa rd w i th hopeful expect atio n to 
this, its sequel . 

Starship Quest, is a three-part sci­
ence ficti on adven ture whic h involves 
a lo t of clear thi nking and p lanning if 
you are to be successful. I spent as 
much time thin king and scrib bl ing on 
my map as I did in playing the game. 

You begin yo ur ques t in the now 
familia r role of M ike Erlin, second 
Lieu ten ant of t he Uni t ed Plane ts 
Surve y Serv ice space shi p St ellar 
Queen. You r mission is to exp lore a 
huge city w hich has been discovered 
on M agne t ic Mo on's orb ita l p lanet . 
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You are keen to d iscover whether t his 
is t he source of Vast Knowledge. 

As the scenario unfo lds aboard your 
spacecraft, yo u must engineer a 
numbe r o r act ions quic kly and 
precisely . The beginning is something 
akin to the start of Enthar Seven or 
The Hun t, w it h an importa nt time 
f acto r to negotiate i f you are to get 
started in this ingenio us teaser. 

In fact, part one has some of t he 
most perp lexing puzzles I have come 
across in any text adve nture. Even if 
you are successful, you w ill soon find 
out t hat all the troub le you went to 
flying a space jee p 10 the planet 
Fathnar was in va in , You are 
somewhere else! 

As in Magnetic Moon, it is essentia l 
th at you use the commands LOOK UP, 
LOOK DOWN , LOOK ACROSS and 
LOOK UNDER periodica lly to ensure 
t ha t you don't miss any clue or 
artefac t . 

In fact, Stellar Queen is an epic in 
frus tratio n . Once you have conquered 
a fabulous beast called a Bearion you 

-stra nge island. It is. in fact, nothing 
more t han a co llectio n of short brain 
teasers with only two treasures and 20 
odd locations, doing little to tax the 
old grey stuff. 

This is a Pandora's box of a comp i l­
a tion wh ich would be a barga in 
investment for the beg inne r to text 
adventu ring, bu1 will ho ld little of any 
substance for the more experienced 
traveller . 

Pendragon 

Prcsenrsrion ............... ........... 8 
A rmosphere ............... ........... 5 
Fru$tra tion factor ............. .................... 4 
Value for mon ey ............... ............. ....... t 
Overall ...... . .................. 6 

breathe a sigh of rel ief, only 10 dis­
cover that your entire inventory has 
been stolen. 

Commands are ent irely limited to 
verb-noun inp ut · which at times adds 
to t he fru str ation, and I long ago 
groaned at having 10 type GO DOOR in 
orde r to enter a bui ldi ng or machi ne. 
You will need to SLEEP and WAIT at 
differe nt points in par t two and 
indulge in some climb in g as t he 
adventure nears i ts cl imax. 

Larry hasn't quite matched Geoff 
Larsen's cons tr uction of atmosphere 
w ith the Qui ll, but his puzzles are 
superb. II you scratch your head as 
much as I did over this brai n teaser, 
yo u'll end up bald. Bewa re the 
Tiger illa, and buy th is one. 

Pendragon 

Pr11senration ...................... ................... 6 
AtmO$phoro ........................ .................. 7 
Frustration Factor ... . ............ 10 
Value for Mone y .... .. ............. 10 
Overall ................ . .............. 8 



Rehashed compilation 
Progr1,1m: 10 Computer Hits 4 
Price: £9.95 (cassette) 
SuppNsr : Beau Jolly, 29a, 8811 Str86t, 

Relgato. Sutrsy RH2 7AD. 
Tel: 0737 222003 

HERE is yet another bundle or the best 
(or supposedly best) games of yes ­
teryear, the fourth in this pa rt icular 
se ries from compi lation special ist 
Beau Jo l ly . In spite or the t i t le, 
however , th is offering actually fea · 
tures 12 titles, Galaforce and Karate 
Combat being throw n in free . 

I find that compilations seem to be 
getting increasingly ou t of hand. More 
and more are appea ring f eaturing 
games t hat have al ready appeared on 
at least one other compilat ion . 

Ten Computer Hits 4 is a case in 
point: No less than eight or these 
games have alr eady appeared on 
compilat ions - four of them on Beau 
Jelly's own Five Star Gam es II. 

The package caters well tor shoot­
·em -up fans, w ith Zalaga , Psycastr ia, 
Oeat hstar and the afore men tioned 
Galafo rce. 

Zalaga was one or the first Electron 
games to offer a simp le diet or pure 
mind less des truc tion . Hordes of aliens 
stream on to the screen before settl ing 
menac ing ly above you. 

W ith ou t warning t hey scream down 
towards you as you move your laser 
base to intercept. 

The game is very hecti c because the 
Zalagans have a nasty habit of curv ing 
orr the botto m or t he screen, then 
com ing up and ramming you from 
below. 

Galaforce takes this basic idea or a 
st raigh tforward shoot-'em -up severa l 
stages further. It features a number of 
diffe rent types of bright ly colou red 
alien, and a much greate r va riety of 
anac k formations . as well as a great 
musica l accompaniment . 

Unl ike Zalaga. Galaforce gives yo u 
up and down contro ls, as well as the 
convent iona l left, right and fire . Now 
you can go out and get 'em, rathe r 
than wa i ting helplessly to be over ­
w helmed . 

Bot h Zalaga and Galaforce allow 
First Byte and Plus 1 joyst icks to be 
used. as well as having faci lit ies to 
switch t he sound on or off and end the 
game. However, it isn't long before 
yo u start another - just about a couple 
of seconds, to be precise . 

Gary Part is' Psycastrla must have 
appea red on almost every comp il at ion 
since its orig inal release . It is a super 
smooth sideways scrolling game cov ­
ering four d ifferent scenarios - land, 

sea, the moon and deep space . 
Alt hough the idea is to shoot the 10 

energy pods on each level, you quickly 
learn to surv ive by simp ly shooti ng 
everything in sight. 

Each of the fou r attack phases mus t 
be cleared in one go ; if you lose a life, 
you must start that level again . 

This feat ure - my only gripe wi t h 
Psycastri a - can get infu riating afte r a 
whi le, but the game is w ell wort h a 
litt le perseve rance. 

Deathstar is an excellent conver ­
sion of the arcade game Sinist ar, in 
wh ich you are the pilot of a solitary 
m in ing spaceship in search of crystals. 
$hoot th e astero ids to release them; 
once coll ect ed th ey act as bo mbs. 

Competi ng with you are th e w orker 
sh ips, wh ich use the crysta ls to 
assemble, piece by piece , the dreaded 
Deathstar. The workers are defended 
by warrior ships that shoot at you at 
the sl ightes t provocation - remar kably 
accurately too . 

Oeathstar's mos t impressive feat ure 
is the 16-way scro ll ing : As you move, 
the screen moves with you . A great 
blast. 

In Thrust you jet around the galaxy 
in search of vital power pods . Unfo r· 
lunately - fo r once-yo u are subject to 
the real phys ical laws of gravi ty. 

You move around by burn ing you r 
l imited supply or fuel which, can be 
rep len ished fr om fuel ta nks do t ted 
around each planet. 

GAAiU\1\ fl\EI\ 

---1 
The many hostile gu n emplace • 

ments are problem eno ugh, but your 
troubles really start w hen you manage 
to captu re a pod, because the n you r 
ship's hand ling changes dramatically . 

To finis h a level yo u must dest roy 
the planet's reacto r before blast ing o ff 
w ith you r p rize into the vo id. Great, 
but ve ry t ricky. 

Bug Eyes II is an arcade adven t ure in 
whic h you, as Agen t Storman, mus t 
collec t the 25 keys dotted around and 
about, in o rder to re lease your 
p redecesso r, Age nt Ze lda, fro m 
priso n. 

Such dive rse objects as jet-packed 
l izards, scissors . snakes and wo rms all 
bounce around mer rily intent on 
rob bing you of you r p recious oxyge n 
supp ly. 

Unfortunate ly, the supe rb mus ic 
and specia l effects are let dow n by a 
rather wea k game . 

Rept on needs no intr od uction to 
anyone . In th is, his fi rst adven ture, 
you must collect all the dia mond s, 
while avoiding falli ng bou lders and 
Repton -eating rep tiles . 

Some of the d iamonds are hidden in 
safes; needless to say, the key is never 
easy to fin d. Play ing number one 
again rather leaves me look ing for the 
trans porte rs, skulls and fung us - bu t 
it's as add ictive as ever. 

In The Mine you tunnel throug h the 

Tum to P age 18 • 
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WHAT PRICE QUALITY? 
WHAT PRICE COMPATIBILITY? 

SLOGGER 
To q uote a well known phrase , " You only get w hat you pay for" 

This we feel sums up SLOGGERS pricing policy. Our goods may not always be the cheapest, 
but the products are most certainly the best. 

THE PEGASUS 400 DISK DRIVE SYSTEM 
Using only top quality components, the system comprises of: 

The SLOGGER 40/80 Track double sided 5.25" Disk Drive which maintains 
• 400k storage per disk, built in power supply. 
• Manufacturers (NEC/T EAC} 1 year guarantee. 
• Internal Power Supply unit (bui lt to BS 415) . 
• Compatibility with the inexpensive (yet most reliable) 5.25" disks. 
• Reliability at 3 m/~ step rate (four times faster than some drives) . 

The SLOGGER PEGASUS Disk Interface which boasts 
• Excellent Computer Aided Design (CAD) production 
• Acorn approved design and standard WD1770 floppy disk controller 
• NEW Type-Ahead facility when used with Master RAM Board 
• READ/WRITE Shadow Screen when used with Master RAM Board 
• 90 page documentation usually provided as a separate purchase 
• Compatibility with the ACP ADFS Version 1.1, which offers a total 640k when ·used with SLOGGERS 

5.25" Disk Drive 
The SLOGGER SEDFS ROM, about which the Electron User magazine enthused 

"I can recommend SEDFS unreservedly" 
"Anyone considering upgrading to disk" 

"SEDFS is the logical choice· 
The quality of SEDFS speaks for itself, unlil<e other filing systems it offers 

• No loss of Electron memory, PAGE=&EOO (not & 1 DOO) 
Full Acorn DFS (BBC Model B and MASTER SERIES) compatibility 
• All utilities built in, requires no additional menacing utility disk 

PEGASUS 400 (Including Interface) ......... ........... £149 .50 (inc VAT) 
PEGASUS INTERFACE (Only) •.•.••••••••.•••.•............... £74.95 (inc VAT) 

MASTER RAM 
BOARD 

INSTALLATION SERVI CE 

Upgrade your Electron to a 
64K Machine using 

32K of STAT IC RAM 

• Fils inside lhe Acorn Electron, uses no cartridge ports. 
• CompatibJo with ALL reliable Eleetton hardwaro {except 

TURBO ORIVER). 
• Compatible with ALL Electron softwaro. switching between 

64K mode , TURBO mode (yes .. . lho TURBO ORIVER 
IS BUILT IN). and normal mode. 

• Forcorroctlywr itten sohwar&, HIMEM is ALWAYS AT 8000 in 
64K mode so leaving 28000 bytes for BASIC o, WORD 
PROCESSING in ALL SCteen modes. 

• Doubles the speed ol Wotd Processing, 
• Up10 300% speed increase for games. 
• Additiona l 12K tor use as Printer Bulter with Expansion 

ROM2 .0. 
• Installation SeMcc (Seo Details below} for those not oooftd&nt 

Driver AND RETURN IT WITHIN 7 DAYS OF RECEIPT. 
• Includes Postage paid BOTH WAYS (using FREEPOST) and 

1 YEARS GUARANTEE. 
Order MR1 - Master RAM Botrd Installed - only £59.95 

or T01 - Elk Turbo Driver Installed - only £39.9S 
Please note ... if you own a PLUS 1, please send it with your Electron 

to be tested to ensure reliabi!ity at high speed. ~--- -------------, I Pa,c: .. POll Po.t.1g•F~dP~I Nol)Ol"lagt 

I Arro.lNol' Stt'Yiet • Wl"O MCOll&ry' I 
po11ag• 10 ti. Lkence no GJC 1 unteu po1,1ed In 

I .... "' ,...... Cha,,nol """'' I 
11,i. ol Manor 

I -:=" I 

of desoldering the 6502 Miaoprocessor I 
NEW FEATURES SLOGGER LTD 

• 64K Mode fuDy compatible with 98% of Level 9 BBC AdV0110Jre I 
games. I 

• NEW OS 2.1 - PLAY ACORNSOFT'S ELITE WITH $LOGGERS 
JOYSTICK INTERFACE. I 

· 1 can thoroughly recommend ir I 

107 RICHMOND ROAD 
GILLINGHAM 

KENT 
ME7 1BR 

El«rron User 1987 
Mast er RAM Board Kil - code MR2 - Now Only £49.9S L ______________ _ 



ROMBOX PLUS 
SLOGGER"s answer to the PLUS 

a . Why not buy the Acorn Plus 17 

64k ACORN 
ELECTRONS 

A. Because ~e-xcollont though lho Plus 1 is, I think there is still room 
lor Improvement • said tho Electron User Magazine. 

The ROMBOX PLUS has Ihle Improved spoclflc.atlon: 

1, FOUi' ROMrRAM socket& to t,oo 
lhe cartridge sk>ts tor n'IOl't> 
importanl 3dc:t,ons. Each socke1 
can take the usuat 8K/16K 
ROMs but can also tako 161( 
RAMS otfe,,lng ;:i Staggering 64K 
SIDEWAYS RAM 

3. The PlUSl oenlJJnics printer -
THESE ELECTRONS ARE FITTED WITH THE 

MASTER RAMBOARD AND ARE FULLY TESTED 
AND GUARANTEED WHEN PURCHASED 

DIRECT FROM SLOGGER 
4. The Expansion ROM 2.0 
S. Switched Jc,vstick interface 

avaitable. 64k ELECTRON 
6. Analogue Je>ysrlck l.nletfaee 

under developmenL (Swltchab le} 
£99.00 2, The PlUSt Cartridge slolS. 

Still Only £54 .95 

EXPANSION ROM 2.0 
lor ROMBOX PLUS or PLUS 1 

• SupportS Pmtof Butter ~lh 8Kl16K sideways 
RAM°' 12K wtlh MASTER RAM BOA.RO. 

• RSAVE command 10 save ROM images to tape 
or disc. 

• Rt.OAD command » I* Sideways RAM with a 
ROM image. 

• ROMS <:ommMd to display RQMIRAM in sys!em. 
• JOYSTICK command fO( the SLOGGER Joy,:iek 

11\torlaee 
• Allows casse1te loading in high resolutioti. 
• S~ts 811 Stanelatd functions • 

(Pmto<. ADC,RS423J 
• $ imp~ fits lnio lniemal ROM socket. 

1"here Is room for improvement in lho oporatlng 
sy,tom. No doub1 !his wa.s lhe idea behind 
Expansion 2'" Ellaron US(J:(, July 87 

Onlyt11.95 
(t5 If purc hased wilh 32K SIDEWAYS RAM 

or JOYSTICK INTERFACE) 

32K SIDEWAYS RAM 
CARTRIDGE 

lor ROMBOX PLUS or PLUS 1 

Eve< popular on the BBC 
Boll used wilh EXP ROM 2.0 

(1) Save ROM backups lo, loadino ~ 10 
Sideways Ram. 

(2') Setupa 16k PrintB ul1tr 
' Splfts as 2x16k page.s 

VtEW o,nd VIEWSHEET rt one slot!!! 
Write protect oplion ••. Pftvents corruption of 
&0ftware. 

• A very powerful piece of har dware· 
EJec.rron User July 87 

ONLY £34 .50 
(C39.50 wllh EXP RDM 2.0) 

SLOGGER EPROM 
CARTRIDGE 

Carries TWO 8K/16K ROMtEPAO,M software 
Compatible with PLUS 1. ROM80X PI.US and 
B8CM4Sltt . 
Sunply plugs inlO enftridge slot 

£10 .00 lor a lhn lted p•riod 

ROM SOFTWARE 

TAPE TO DISK 
VERSION 

ROMS 
2 

Transfe r the majority o f Tape programs to 
disk 
Acomsoft . Superior and Micropower no 
problem 
Compatiblo with programs copied using 
Version 1 
More successful than ever beforo 

T2P3 lor lhe Acom Plu< 3 
T2CU for lho Cumana DFS 
T2P4 lor AP4 and EOO OFS 
T2SD lonho Sor.disk DFS 
T2SEDFS lor lhe SEDFS 
T2PEG400 tor Pegasus 400 

ONLY £24.95 
Upgrade 1·2 onfy LS wid'I Otiginal ROM 

PREST EL/MICRON ET 
ON THE ELECTRON 

Link up to Prestel. Micronel, Telecom 
Gold and a multitude of very exciting 

Bulletin Boards using the Slogger 
Communicalions Package 

Phone for funher details 
(ask for Phil) 0634 52303 

COMMS 1 
RS423 lnlerface 

Commstar Software 
Modem 
£85.00 

COMMS2 
RS423 Interface 

Commslar Soflware 
£59.00 

COMMS3 
Modem Only 

£30.00 

JOYSTICK 
for ROMBOX PLUS or ACORN PLUS 1 

Use-s inexpensive ATAAl- type ,oys1icJts 
Compatible with ALL T111pe 111nd Disk systems. 
Emulation of keys by Expansion ROM 2.0 
Can be used with wen wrinoo game.s oi1her 

WITH OR WITHOUT A JOYSTICK OPTION 
Iha ultimate Joystick Interface· 

A&0Ju/y87 
~e l worth saving up for, I can recommend 

ii IO al Arcado Ad6aS'" 
E11a,on Use< May 87 

Only t:14,95 
Requires Electron Expansion 2.0 
Only LS wrlh this unrt 

JOYS TI CKS 
Swr:ChOcl JoySliCks tot the Slogger Joystick Interface 
Ouickshol I £4.00 
Ouieksho1 II L&.00 

SLOGGER'S 
AUTHORISED 

DEALERS 
AbrttdeenMJc,o Logie 
8irm1'9"1m Alf•n Jall'lts Com pou,s 
Bns.lol AYOtl Com.p,ut,r Eld\lir19, 
&oxboc.mll SradMrtlC Compuim 
&.mler Atomic ComptAtt Syst,m1 
Byfletl C.lancnlt 
C&rdill Computer Etehange 
CaldiglnC1rdig1n Eltciro nk:s 
Che$l'rn Rttds P~to 6 Com,oulin9 
C<aw1er Com.1)'11.., c,nt.t1 
Cfo}QM Computtr Cf-lltre 
Fareh.tm~jtet Erp,nslons 
Fantllm Farnham Comp.,t,rs 
G~Compu111 Dtp61 
le lcesler OA Computtts 
London Com.put~ 
Mlltll Haoctough HarbOfough Computm 
M"5ty$idt Compshop 
~IN)Ut'( M&S Assodlln 
Olch&m Home And Botiness 
Sheerness SW1!ttek Syslfm.s 
Stod(po,t Df1m Elte.tronics 
TelonSAI Com~., S1.1ppn11 
Trowbnct;e Wts1 Wilts Mic:101 
WarrinQ»n CMshir• Mlt~• 
Ne~ Velobyt, Compu1m Rotl.,d...-n 

Meil Ordtr Only 
Sloelipotl 21st Sot1Wlrt 

0561U233 
0211185131 
Ol1263TS81 
01 2014210 
lm25'2$9 

~3'2131 
02?243069 
Q?:19 614483 
(U~ 783,373 
0293378'2 
01683 264' 
«129 22JJ09 
~szm,rn 

041 3l23i44 
OSJ35'm01 
01 ssoo,a, 
0858'3056 

051 1$39 304 I 
0$35 4517' 

051·633 1608 
079$665530 
0614,19062& 
0952 502111 
01214 62759 
0925 414109 
o,o 41381i1 

Al P"ices WlCWc> VAT PM' VI< Mo.'nlond only STARSTORE 2 ................................................ C29.95 
SEOFSupgradeROMtOfCUMANAowno1$ ... £24.9S I-- -- - -C"'h_oq_w-,-p.-y-ablo,.,..-,-0- -----'- -- -- - -- -- -- -- - -

SLOGQEA l TO Expiry Date Pt.EASE SUPPI.Y cos, D ........ _ ___ _ _ ___ _ _ 
0 v .. _ ___ ______ _ * BARGAIN CORNER * 

STARWORO Wo,d Prooes.s0< .................... £19.95 •--- -- -
STARSTORE Database ................................ £9.SIS 

..... ____________ _ , _____ _ 
STAAGRAPH GraphicU:1lldes ...................... £9.95 

....... ____________ _ ·-- --- - -EL KMAN ROM'RAM Manager ............... £!UIS 
STA.RMON Machine code Mooitot ............ £9.95 
PRlNTER ROM 5-nplititd Printer Control ... .... £9.95 
STAR TREK Machint code dissas11mble-r . £9 .95 

POG Printer Otivor ....... - .... , ............ £9.95 
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eart h in search of bur ied tr easure. 
However , The Mine's ma ny other 
inhab itant s are all out to stop you. 

You can easily dispose of them with 
your neutraliser , but time is always 
against you. This is a fairly average 
imp leme ntat ion of Dig Dug - fun, but 
not tor very long. 

Blagger i s a Manic Miner •style plat· 
forms and ladde rs game in which you 
run and jump around 20 increasingly 
difficult leve ls. 

As Roger the Dodger, burglar, you 
must collect all the keys and finally rob 
the safe before progress ing to the next 
level. Although Blagge r is a fun game, 
it is quite s low and jerky, and 
compares unfavourably with more 
recent offerings. 

Ghouls is another Miner·type p lat· 
form game . Th is time you are in a 

ProgrBm : DreiJmtime 
Price: C7.50 l 5.25in disc only) 
Supplier : Heyley Sofrware, 24 Ley Hey 

RoBd; Marple , Stockport SK6 6PO. 

A YEAR ago I was give n copies of 
Heyley ' s fi rst two releases. Th e 
Ultima te Pr ize and Pirate's Peril. 
A lthough the adventures had muc h to 
commend them as first offer ings, they 
lacked real thought in thei r puzzle con· 
struc ti on, and the programs were slow 
to respond to commands. They also 
took about 80 seconds to load from 
disc . 

Oreamtime still takes an eon to load, 
but after 10 minutes play wh ich then 
had me hooked for a further four 
hours, my above l isted criticisms were 
negated. Th is adventu re is fast -
despite constant disc•access - well 
constructed and above all, addict iv e. 

You are presented w ith an ingen i· 
ously designed loading screen w hich 
helps take out some of the tedium 
wh i le waiting for Oreamtime to load. 
You are a lso given atmospher ic 
background notes which put you in a 
role, something akin to a cross 
between Adrian Mole and Alice in 
Wonder land. 

You awa ke to d iscover yourse lf in 
the ent rance hall of a large hote l. A 
recon naissance of your immediate 
surroundings w i ll present you with 
direct problems which need to be 
overcome . 

How do you book a room at recep· 
tion when you have no money? Wha t 
is the pu rpose of the salt cellar in the 
dining room 7 What do you do about 
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haunted house and must watch out tor 
the spiders. po isoned sp ikes and 
collapsing floors . A lthough it was very 
popular in its day , it never grabbed 
me . 

Killer Gorilla is an implementat ion 
of the arcade machine game , Donkey 
Kong, in wh ich vou must chase the 
gor illa of the title up increasing d iffi· 
cu lt sect ions of scaffold in g in an 
attemp t to rescue the fai r maiden from 
its clutches . 

The movement is rather jer ky and 
the sound basic, bu t it 's a game I still 
go back to on occas ions. I th ink you 
w ill too . 

Karate Combat is a martial arts 
game, released as a competitor to 
Yie·Ar Ku ng Fu and Way of the 
Exploding Fist. Although you can play 
against the computer or a human 
opponent , the practice mode is very 
usefu l , because there are 17 man · 

the demon alcoho l? These problems 
must be tackled methodically if your 
d ream is to unfold . 

Tha t is main ly what I loved about 
this adventu re. Altho ugh the scenario 
is that of dreamland there is a total 
lack of the hackneyed fire brea th ing 
dragons and magical wizards. 

The pu zzles are all totally logica l in 
ret rospect, i f a little far.fetched at 
times. Furthermore the who le th ing 
can be mapped logically, which makes 
adventuring more tole rable though no 
less frustrating. 

The atmosphere created is com · 
toning and often humorous but not 
quite in the league of Rob ico or Level 
9, but this is a fault of the writ ing utility 
used rather than that of the design . 

This large scale text adventure was 
composed and w ritten using a 

oeuvres to be mastered . 
Thank Buddha for joystic ks - bot h 

th e Plus 1 and First Byte protocols are 
supported . The graph ics are fi nely 
detailed, but somewhat on the small 
side . 

Although Karate Combat was well 
received first time around, it lacks the 
techn ical me rits of its compet itors. 

My main reservation about this 
collection is that so many of the fea· 
tured titles have appeared on other 
compi lations. If this problem does not 
affect you, th en 10 Computer Hits 
vo lume four is definite ly not t o be 
missed. 

Martin Reed 

. -Sound ......... ........................... ................. 8 
Graphics .... ; ..................................... ....... 8 
Playabil ity ....... , ............. : ........ ~ .. ~ .• , ........ , 9 
Valu11 for mon11y ................ .................... 9 
Ov11rall ................................... ... !: .. : ......... 9 

modified for m of Jonathan Evans' 
Advcnturescape program . As with all 
adventures which are wr i tten using 
such a uti lity , design and parser limi ­
tat ions app ly. However, Oreamtime 
succeeds remar ;kably well and leaves 
you to wonder what Heyley wou ld be 
capab le of producing if it used pur e 
mach ine code. 

For the more seasoned campaigner, 
th is adventure should keep your drive 
wh i rring for many hours and give you 
a few sleepless nights to boot. 

Pendr-agon 

Presentat ion ..................... -· .............. 6 
Atmospher e ................... ~~ ... ~ ... ....... 7 
Frustrat ion factor .......... ~.~~: .:: ......... 1. 9 
Value for money ............ ~.~ ........... ... 8 
Over lJll •••••. -!1-................ ..... ~.~.~.~r:n~ ......... 8 



If you want 10 
atart doing more 
wi th y our mic:ro 
than juat ptaylng 
gamea, thta 
pac k ag• la yOur 
kl Nlf introduct io n 
to the four moat 
popular 
app&icationa for 
prof e.aak,naf 
comput er• . All 
the program • 
have been 
dea.igned for 
almpl ici ty , ao 
even a chWd can 
U H them,, Yet 
they lncJude 
advanced 
feature• not 
yet eva ilab le 
on Pf'OGrama 
coating many 
timea • • 
much! 

Wo rd Proc euo r: Ideal for 
wr iting letters and repons . 
There is a constant display of 
bo th time and wo rd count , 
plus a words-per-minute 
display to encourage the 
budding typist I A unique 
feature is the doub le-size text 
op tion in both edit and printer 
mode - -perfect for young 
children and people with PoQr 
vision. 

Database : You use this for 
storing information , just l ike 
an office fil ing cabinet. Facts 
you have entered can be 
quickly retrieved by just keying 
in a word or pan of a word . 
They can be sorted. replaced. 
saved for future use or prin ted 
ou t .. 

Finalist for the Home Software 
of the Year A ward 

Spre•d • heet: Enables you to 
use yaur micro for home 
accounts or pocket money 
records . It creates a d isplay of 
numbers in rows and columns. 
Continuous updating is 
possib le. and a chang&d figure 
can be instantly reflec ted 
1hroughou1 the rest of the 
spreadsheet . Your results can 
be saved, to be used for 
future updates . or c.an be fed 
into its associated program . 

Graphics : Pan of the 
spreadsheet sect ion. it lets 
you draw bar charts, pie 
charts and histograms to give 
a graphic presentation of your 
statistics. Helps to give life and 
colour to the dullest figures ! 

* W o rd Proc e ss or 
* Dat a base 

* Sp rea d s hee t 
* Gra ph ics 

Now they're 
all together -
in ONE simple 
package 
Fou r l11ll·s~ lft 
/H'09,om, fo, £5.95 
• nm cr~,. 
lo w, lo w p,bl c assette 

TO ORDER TURN TO THE FORM ON PAGE 53 
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If yo u've ever wonde red 
how sof tware companies 
like Supe rior Soft w are. 
Tynesoft. Audigenic and so 
on. pro du ce such spec ­
tacula r arcade games, read 
on. 

In this series I' ll be 
rev eali ng some of the 
secrets of games program · 
ming and showing that you 
don't need to be a genius to 
write top-selling software. 

These articles will provide 
you with the machine code 
rou tines necessary for 
writing fast, mu lti-screen, 
shoot-'em- up arcade class­
ics. 

So far I've presented a 
sprite editor {Electron User 
February 1988) , that w ill 
enable you to create mul­
ticolo ur Mode 5 sprites and 
work on up to four frames of 
animation at once, and 
some simple print routines 
to plot the sp rites on the 
screen (March 1988) . 

Th roughout the series I'll 
be assuming that you know 
a fair bit of machine code -
this is not a beginner's 
tutorial. 

Pete Bibby's new series 
that started last month is 
essential reading for novice 
6502 programmers, and if 
you are at all unsure of your 
machine code capabilities I 

would advise you to gen up 
with Pete. 

This month I am moving 
on to advanced sprite print­
ing techniques which will 
allow characters to move in 
front of or behind other 
objects and scenery on the 
screen without destroying 
t hem. 

As you'll see. although the 
sprites move lik e true 
hardware sprites on the 
Commodore 64, Atari 8 bit 
micros and rea l arcade 
machines , a lot of extra 
processing is invo lved , 
wh ich slows down program 
execution slightly. 

It does limit the routines' 
usefu lness as well, but 
you'll find th e techniques 
employed in some of th e 
latest arcade adventure 
games. 

Before we look at t he firs t 
program listing I'd l ike to 
discuss some of the pro­
gramm ing techniques I'll be 
using. 
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The gentle art of 
getting in front 
and staying behind 
In Part 3 of his sprightly sprites series 
ROLAND WADDILOVE presents 
som e advanced print routines 

The listi ngs may look 
strange, even long winded, 
but they are written this way 
for speed. 

For instance, you won 't 
find any PHA or PLA instruc­
tions in my programs. The 
stack is commonly used by 
many programmers to store 
temporary informa tion, like 
the contents of the A, X or Y 
registers. 

This is lite rally a waste of 
time . The 6502 takes three 

18 RE~ foreground Print 
28 REM By R.A.Vaddilove 
39 RE~ (c} Electron user 
,, •fXl6 
SS PiOCusublt 
68 "ODE 5 
71 FOR i•l TO II 
80 PUNT'Prus • key" 
91 NEXT 

Iii CALL 191& 
110 UO 
m 
13a OEf PROCisse1ble 
110 ,dd•l79 
158 nev•lll 
169 teaptl7' 
179 roi,s:176 
189 te1provs•&77 
198 coluans•&78 
2H counur:&79 
It! FOR pass•8 TO I STEP I 
119 Pl•l911 
lli [ OPT pus 
148 
2SS \st, up vir i•bles 
16& LOA •&5D18 MOD156 
17& SU odd 
181 LOA 115019 01¥156 
191 SU 1dd+t 
lie LOA #l& 
3U SU counter 
m 
331 .ui nloop 
343 \store background 
l59 LOA add 
361 SU n,v 
l79 LOA add+( 

cycles to execute a PHA 
instruction and four cycles 
for PLA, making a to tal of 
seven cycles. 

The alternative is to store 
the A register temporarily in 
zero page with STA &70 and 
retrieve it afterwards with 
LOA & 70. These two instruc­
tions take three cycles each, 
addi ng up to a total of six 
cycles. 

This ma kes the second 
method one cycle faster, 

389 SU nev+1 
l99 LOX 14 
491 LOY rl4 
418 JSR store 
m 
431 \print spri te 
448 LOA ispr i tt ft002S6 
4SI SIA sdau+1 
468 LOA ,spri 10 OIVl56 
478 SIA sda!l+I 
481 LOA add 
491 SIA nev 
511 LDA add• 1 
S1t STA ne11+1 
511 LOX II 
Sll LOY #II 
518 JSR prln! 
558 
S61 \Vait for ktypress 
571 JSR lffEI 
588 LOA #I 
591 SE! 
688 . frue 
611 BIT lf!il 
619 BE~ frHt 
6lS CL! 
61S 
6Se \ restore background 
66S LDA add 
679 SU new 
689 LOA add+l 
698 SIA nov+l 
788 LOX #4 
718 LOY #14 
726 JU restore 
7lB CLC 
749 LOA add 

and although this may not 
sound like much of a saving, 
if it's in the main loop of a 
sprite print routine it may 
save one cycle for each byte 
of spr i te data . 

Add this up and i t ' s 
around 100 cycles for a large 
charac ter - equivalent to 
appro><imately 25 machine 
code instructions. 

Imag ine choppi ng 25 
redundant lines of code out 
of your sprite routine. mul· 

758 AOC ; g 
769 SIA add 
779 Bet Hin1 
788 INC add•l 
799 .Hin1 
8H OEC counter 
819 BNE aainloop 
818 RIS 
8l8 
849 \ nev•addr to rtstort 
8S9 \X:colu1ns, Y=rows 
869 , rBtOrt 
879 STX colu1ns 
889 STY rows 
898 LOX #i 
911 LOY #8 
919 LOA new 
918 SIA ! U P 
9l0 LOA nu•l 
949 SU u1p+1 
950 • loopl 
968 LOA rows 
979 STA te1provs 
988 • loop! 
999 LOA b1d,X 

tlli STA (nev) , Y 
me m 
me LOA • •• 
me ANO , 1 
ma tMP ,1 
1859 SEQ rbotto1 
me m ••• 
1970 Sll'E rnut 
1181 JS'C ne11+1 
119i JftP rnut 
11H . rbot to• 
1119 LOA new 



t1ply this by the number of 
sprites on the screen, and 
you'll see that saving. 

Savings can also be made 
w~en adding a small 
number - less t han 256 - 10 
anothe r number (o f any 
size). Suppose you wanted 
10 add 16 to the two -byt e 
address store in num. the 
usua l method is : 

Cl( 

LOA nu1 
AOC ,1 6 
SU nu1 
LO.\ nu1+l 
AOC •a 
ST>. nu1•l 

This takes 18 cycles. The 
alternative is: 

CLC 
LDA nu1 
UC • 16 
S TA nu1 
ace her, 
IHC nu1•1 
. htr t 

This takes either 17 or 13 
cyc les, depending on 
whether the branch is made 
or not - and it is more likely 
it won't, hence a saving of 
five cycles most of the time. 

1118 AOC IIJS 
1138 SJA ntv 
1141!1 LOA ntvf 1 
1158 AOC #I 
1161 SU ntvtl 
1171 . fl'ltlt 
1181 D£t tt1prows 
1198 BNE loopl 
me LOI tHP 
1110 AOC , g 
1110 SIA n, v 
1138 SIA tuP 
1140 LOA tup+I 
1110 AOC Ii 
1268 ST.\ nev+l 
1178 SIi teopd 
1289 OEt ,olu1n5 
1199 BKE toopl 
131! ilS 
ll11 
1329 \new=iddr to 5tort 
1138 \X:col uans, Y:rows 
u,e .stor e 
1359 STX (Olu1ns 
1369 STY rows 
me ux 10 
llS8 lOY II 
1390 LOI nt w 
Ille SU ttap 
141& LOA ntw+1 
U29 SU tt1p•1 
1439 . loop! 
14'1 LOA l"OVS 
l(S6 STA teaprows 
1'66 . l oopl 
1478 LOI (nt w) ,Y 
108 SIA botl , X 

Foroground and background 
prlnting 

And there's an even greater 
saving if all you are adding 
is one to a two •byte 
number: 

UIC nu1 
B.IIE htr t 
JSC nu1+1 
. htrt 

takes just eight cycles most 

me m 
15!1 LOA no, 
1518 ANO #7 
1511 C!P #7 
15ll SEO sbottoo 
1548 INC new 
ISS8 BNE snut 
1S68 INC no+1 
1$78 JMP snut 
1 S81!1 . sbottoe 
1591 LOA ntw 
1680 AOC #US 
1611 SU ntv 
1628 LOI nt v+ I 
1638 AOC ii 
1648 SU ntwt1 
1650 .snot 
1661 OEt tflPtOVS 
1671 BNE loopl 
1638 LOA tnp 
1690 oc n 
1708 SIA nu 
1718 SIA tUP 
1718 LOA mp+I 
17ll AOC 1e 
17411 St.A nu+ 1 
1758 SIA teop+I 
1768 OEC colu1n1 
1778 BNE loop1 
me us 
1799 
!Hi .print 
1818 STX coluans 
182$ STY rows 
me LOX ,e 
18<9 LDY 18 
1SS9 LOA new 

of the time, and 12 at worst 
- a saving of up to 10 cycles. 
Again, imagine this saving 
per byte of sprite data - it's 
like chopping out 250 redun­
dant instructions that do 
little more than waste time. 

Type it in and save it. It 
demonstrates how to move 
a large sprite, shaped like i 

hoop. smoo thly across thE 
screen over the top of somE 
text. 

The background tex t i! 
Now it's time to look at 

th is month's Prog ram I. 

1861 SIA ! up 
1879 UA ntv+ I 
1886 SU tnp+1 
1!91 . loop! 
19H lOA rovs 
1918.SIA ttsprows 
1921 • loo pi 
19ll . sdat• 
1911 LOA ll811, X 
1951 BEQ skip 
196& StA (ntv),Y 
1979 . skip 
1989 INX 
1998 lOA n, v 
1118 ANO #7 
1118 UP 17 
2818 BEQ pbottOI 
2ue m n, v 
2e,e BNE pnut 
2858 INC n, .. 1 
2868 JMP pnm 
2818 . pbot to• 
2931 LOA ntw 
1198 AOC ,ua 
1188 SIA no, 
2t11 LOA ntw+1 
1118 AOC 11 
2131 STA fltW+1 
2148 ,pnext 
2158 DEC tt1pro w5 
1161 BNE loool 
1171 lPA tno 
IIH AOC #8 
2191 SfA new 
1188 SIA tnp 
1118 LOA tno+I 
me AOC 19 

2211 SU ntvH 
1148 SIA tnp+ l 
22S8 DEC cot~ans 
1168 BNE loop! 
1171 RIS 
me 
2298 .bock 
llil EQUS SIRIN61(1•24,CHRI 

(8)) 
me 
!lll OPT fNdau 
2m i 
ll41 NEXT 
me ENDPROC 
me 
IHI OH fNdata 
2lS8 spriwPX 
1391 RESTORE 
2118 fOR i•l 10 <•14 STEP I 
2'11 REIO al 
2111 I OP! pm 
1131 UUD EVAL('l '+.Sl 
2118 I 
1'58 NEXT 
146e •ptss 
1471 
24Si REM Spri tt 
2498 RE~ X•4, Y•l4 
1508 DAIA l811188, I016168l, 

IOIDIOIO,f lf8f10,l16168f,IB1 
Bl,S7IDl!8f,f8f8f87,CS18E48, 
IIEIC84,87if8f8f,f8f6987,fBf 
87Bf ,fBl8f1f,l8l87if,f878lBl 
,f8f8f8l, fi f8fif,CIS8SS8,f8E 
8E8C,f9f8fif,flf8f8F,C8E9E8f 
,aam 

Tum to Page 23 • 
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Game of the Month! 
A&B Computing 
December '87 

r,nays like a dream ... 
ut seems like a NlliHTIARE ! 

TRAPPED- in a 7970's arcade machine! Every escape route is blocked b_y_ a wall of brightly 
coloured bricks. Powerfully addictive, with 200k of digitized sound, IMPACT has 80 built in 
screens plus 48 that you can design yourself - as hard, as simple, as much fun as you like. 
Hidden on each screen are special tokens-catch them if you can. Use them to buy one of nine 
powerful weapons, or keep them until the end of the screen to score a bonus. 

Available now, price£ 14.95 for Amiga (512k min.) and Atari ST (requires 512k, mouse and colour monitor or TV). 
BBC/Electron: Tape £9.95, BBC Disk £12.95 (specifications vary). 
Audiogenic Software ltd., Winchester House, Canning Road, Wealdstone. 
Harrow, Middlesex HA3 lSJ . z .

6
• Tel: o,-86 1 1166 
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not destroyed, not is the 
sprite image corrupted in 
any way. 

The method used is to 
reserve a chunk of memory 
somewhere sa fe . This is 
done in li ne 2300 and is 
labelled back. 

Immedia te ly before the 
sprite is p rinted the screen 
information directly under· 
neath is saved to back. The 
sprite data is then po ked 
into the screen memory. 

When the sprite is moved 
the saved screen data is 
rep laced and the sprite 
prin t ed at the new position ­
after saving the screen 
again. 

The two almost iden tical 
rout ines, labe lled store and 
restore, store and resto re 
the screen underneath the 
sprite . They require the 
address in new and the 
sprite size in X and Y. 

If you watch the sprite 
carefully as it crosses the 
text, you'll see that it is 
inside a black box and you 
can't see through the hole in 
th e middle. This is because 
the data is simply po ked to 
the screen. 

To reduce this black area 
to a minimum, any sprite 
data bytes that are zero are 
not poked to the screen . 

Load Program I and enter 
these lines to create Pro · 
gram 11: 

1i REX Sactground Prin t 
193i lOA (new),Y 
1918 SIE skip 
19Se . sdata 
19SS LOA &Jeee .x 

When you run this 
demonstration yo u'll see 
that the sprite is now prin ted 
undernea th the text. Tap the 
spacebar to move it across 
the screen. 

The technique used here 
is to loo k at the screen 
before pok ing each spri t e 
data byte. If there is nothing 
there it's OK to poke the 
data in, otherwise forget it. 
This ensures that you don't 
poke sprite data on top of 
any object already pr in ted 
on screen . 

As before, this method 
isn't too good . Now there is 
a black edge round the text 

as t he sprite passes 
underneath, ru ining the 
spr ite shape. 

We can solve these prob· 
lems though, and it invo lves 
making a mask. Load Pro · 
gram I again and enter these 
li nes to make Prog ram Ill: 

' 

1930 lOA usk,X 
1940 AND (nev),Y 
19S8 . sdau 
1911 ORA llill,X 
2385 aask:sprite+4•2' 
2418 FOR i•l TO 3•24 STEP 

4118 REK Kask 
4918 i EK X•( , Y;24 
,e1e DATA C(EE!EfF,8888(( 

,e,&,<C8838il,fFEE!ECC,e,e 
,iiii11ee, 11lJll,8,e,e,e,< 
C<C88&i,38CCCC,B,8, ll1111F 
f ,1111JJ,B,B,ll111188,Ff11 
11ll 

What this program does is 
to use a mask to decide 
which bits of the 
background are allowed to 
show th rough . You can see 
the sprit e and i ts mask on 
the previous page. 

The screen is ANOed with 
the mask to get the 
background, then the spr i te 
data is ORed in and the 
whole lot is placed back in 
the screen memory . 

Run Program Ill and 
not ice the difference - you 
can now see the lette rs 
through the hole in the 
middle of the sprite as it 
passes over th e text . The 
black box arou nd the edge 
has also disappeared . 

Now the task is to move 
the sprite behind the text in 
a sim ilar manner. 

Unfort una te ly, because 
we don't know what is on 
the screen before we run the 
program, we can' t make a 
mask and include it as data 
statements at the end of the 
list ing . In addit io n to which, 

Programming 

the screen is so big you 
could n't pu t it all in da ta 
state ment s. 

Th e on ly so lut ion is to 
crea t e a mask from 
whatever is undernea th the 
sprite . 

This is achieved by 
getting a byte from t he 
screen, swapping the two 
nybbles, ORing it with the 
screen byte and EORing the 
result w ith & FF. 

The sprite data is ANDed 
in and the whole lot ORed 
w ith the screen . 

Phew ! Qu it e a lo t or 
process ing inv o lv ed, isn 't 
there ? That 's why you don' t 
see i t used much in Electron 
games. However, t he 
t echnique is usefu l to know . 
Load Program I and enter 
the following l ines to create 
Program IV: 

11 REM Btckground Print 
Iii vork•l7A 

1939 LDA (nev),Y 
1932 SU work 
1934 AIL vork 
1936 ASL work 
1938 ASL work 
190 ASL work. 
1941 ll R A 
1944 ll R A 
1916 ll R A 
1948 ll R A 
19SB ORA , ork 
i9S2 ORA (nev),Y 
1914 EOR ,&Ff 
1916 .sdm 
1918 AHi IJ&ii,X 
1961 ORA <new) , Y 
1978 STA (nev) ,Y 

Run i t and not ice how 
much better it is than Pro · 
gram II, ou r fi rst attempt . 
The black edges have go ne 
and t he sp ri te is clearly 
mov ing behind the text. 

We can use the same 
technique in our foreground 
print routine and create a 
mask from the sprite data . 

It's slight ly easier than 
background pri nt in g. The 
two nybb les of each sprite 
data byte are swapped, 
ORed w i th the data again 
and EORed with &FF. The 
backgro und screen data is 
ANDed wit h the mask, then 
the sprite data is ORed in 
and the whole lot stored in 
the screen. 

To see this in action, loa 
Program I agai n and enter 
the following to create Pro· 
g ram V: 

285 work.a&7A 
1941 SIA , ork 
1942 SI A vork•t 
1943 All ,ort 
19'4 ASL work 
1941 ASl , ort 
1946 All , ort 
19'7 LSR A 
1948 LSR A 
1949 LSR A 
19SB lSR A 
1911 ORA work 
19S2 ORA work•1 
1913 !OR #IFF 
19S4 AND (ntv) 1 Y 
1955 ORA vor\t\ 

Again a lo t of process ing 
is go ing on, slowing down 
program execution slightly. 
Although Prog ra m Il l i s 
much faster, you need to 
defi ne and store a mask for 
every spr it e you use . This 
consu mes vas t amoun ts of 
valuab le memory. 

If you find you rself short 
of space use Program V 
instead and create the mask 
from the sprite data . 
• There are five programs 
here to keep you occupied 
till next month, when we'll 
move on to look at creating 
maps. I'll be showing how to 
store a whole screen in just 
eight bytes - that 's 128 
screens in 1k of ram! You 
don't believe me? Just wait 
and see ... 

Special: Arcade game creator 
ALL the programs from this series 
revealing the secrsts of writing fast­
action arcade games have been put on B 
special cassBtte and disc which is avail• 
able for only C3.95 and £4.95. On it you 'll 
find everything you need to crea ts your 
own mschlne code games . The programs 
include: 
• A Mode 5 sprite editor for designing 

your own multlcoloured characters. 
• A selection of fast print routines that 

wiff move sprites both in front or 
behind other objects on the screen. 

• Map generators that will squeeze a 
Mode 5 screen into eight bytes . 

• Scrolling maps. 
• Score print routines 
. . . and much more. This is an offer no 
aspiring games programmer can afford 
to miss/ 

To get this great offer, use the order 
form on page 53. 
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DESPITE what you may 
have heard, there 's nothing 
difficult about assembly 
language programming . At 
least there isn't If you take 
It step by step (or bit by bit) . 

The trouble is that by the 
time they tu rn to machine 
code most people are fai rly 
competent at p rog ram ming 
in languages such as Basic 
or Pascal. 

Being used to producing 
wonderfully comp lex pro · 
grams it seems a bit of a 
come•down when the i r first 
assembler programs are 
li ttle more than the : 

18 PRINI 'H,l l o' 

of their ea rly days w ith 
Bas ic. 

Yet that 's where they have 
to start, at the beginn ing , 
W hich is whe re we all have 
t o st art w henever you begin 
something new. 

But don't be put off , you'll 
fin d that your previous pro,. 
gramm ing experience and 
knowledge of the Electron 
wo n't be wasted. 

In fact you 'll be using i t all, 
with th e minor detai l that 
your programs will be in a 
t otally different language -
6502 assemb ly language . 

In this short series we 
won 't hav e time or space to 
cover everything. Howeve r 
by th e time it's ove r you 
shou ld know the basics of 
assembly language (if t hat' s 
not a contradiction in terms) 
and be able t o w rite simple 
but effec tive programs . 

You'll also be able to 
approach some of those 
prev iously obscure 6502 
tex t books without trepi· 
dation and make a good stab 
at decrypting some o f those 
Roland Waddi love machine 
code mas terpieces. 

But that's lat er. For the 
moment, let's start with Pro· 
g ram I. 

11 RE" Prograa 1 
18 RODE 6 
l8 PRINI CHil(ll 

If that causes you any 
prob lems, you're probably 
readi ng the wrong art icle. 
Or I'm writ ing it. Anyway, 
it's a plain vanilla Basic pro· 

Accumulated 
learning 
M ake the 6502 dance to your tun e 
in Part 2 of PETE BIBBV's tutor ial 

g ram that runs in Mode 6 
and gets th e Electron to 
beep by print in g th e bell 
charac t er. Asci i seven . 

Exciting isn't it ? Well 
maybe not, bu t that 's the 
program we're going to 
rewrite in assemble r, so 
expect a bit of no ise from 
now on . 

A lthough it appea rs quite 
sim ple, there's a lot going 
on in Program I. Think about 
i t. When you type it i n, does 
i t wo rk stra ight away? 

No. It just sits in memory, 
wa i ting for a RUN comma nd 
to un leash its beep on t he 
world. And just where does 
it sit in mem ory? Wha t does 
the phrase mean 7 

As you can see, there's a 
lot we take fo r granted 
abo ut our Basic p rograms. 
We know that eve ryt h ing 
after the REM of th e first line 
wi ll be ignored and that the 
second l ine puts th e Elec· 
tron into Mode 6. 

But how does t his 
happe n? We say that they're 
Basic inst ructions, but 
instruct ions to who? 

And most PRINT state · 
ments prod uce some th ing 
on the screen, so why doesn't 
this one? Is i t some th ing to 
do with the seve n? 

The answe rs to th is last 
set of ques t ions are: 
• Via the opera t ing system . 
• To the Basic interpre ter 

and eventually the 6502. 
• The PRINT routine does a 

lot more t han just pr int. 
e ves. 

Don't worry if you can't 
follow all th is. It's jus t there 
to show that there 's a lot 
more to Basic tha n might 
meet the eye. When we run 

a Basic prog ram all sorts of 
things are hap pen ing, with 
the operating system and 
th e Basic inte rpreter 
beaver ing away unseen in 
the backg round. 

We don't hav e to know 
these t hings. They're hidde n 
from us . wh ich is the who le 
point o f hig h - level Ian· 
guages like Basic . 

However , when we come 
to w rit in g prog rams in 
assembly lang uage we have 
to li ft th e lid a litt le and learn 
a bit more about wha t 's 
been going on beh ind the 
scenes. 

The tr ouble is that there 's 
so much going on it's easy 
to get confuse d and give up, 
th inki ng that machi ne code 
is too complicated for us. 

It isn't, thoug h you have 
to keep you r wits about you 
and stick to do ing one thi ng 
at a ti me . 

And t his i s how I intend 
this series to wor k. We'll 
stic k to assembly language 
prog ramm ing pure and 
simple (the on ly kind I know) 
and on ly dea l w i t h the 
bac kground details in 
pass ing . 

Do n't worry too much 
about things t hat aren't fully 
exp la ined. After a wh il e 
they'll either make sense o r 
you'll know eno ugh to track 
down th e answers yourself. 

So forget the w ood, we're 
only interested in a few 
tr ees. 

The fi rst of thes e i s Pro· 
gram II , our very firs t 
assembly language pro ­
gra m . Well that's not 
actually tr ue, it's a Basic 
program which, wh en you 
ru n it , crea te s a mach ine 

code program . 
It does this by call i ng the 

Electron 's assemb ler to deal 
with those strange LDAs 
and JSRs. 

The assembler decodes 
these assembly language 
instruc tions and produces a 
machine code eq u iva len t 
which sits in memory ready 
fo r consum ption by t he 
6502. That comes later. 

For the moment jus t type 
in the prog ram, save i t and 
do noth ing un ti l you've read 
the next bit . 

18 REA Progra• 11 
I I ft0DE 6 
31 PM18i8 
,a r 
Si LOA 11 
6& JSR lffEE 
11 RTS 
88 J 

Let's ta ke the program 
line by line . The first two 
should cause no d ifficu lty, 
they ju st label the program 
and ensure that the Electron 
is in Mode 6. 

Line 30 set s an integer 
va ri able P% giving it the 
he xadecima l va lue & 2000 
{8192 decima ll. We' ll come 
to why we do that late r. 
Moving on to the next l ine 
we see th at it contains a 
so litary square bracket. 

It's th is bracket that tells 
the Electron that whatever is 
comi ng next is n't good old 
Bas ic, it 's assembly lan­
guage m nemo nics. 

Ob li ging ly, the Electron 
invo kes a su broutine {calle d , 
unsurpris ing ly, the assem · 
b ier) to deal w it h t hese, 

Turn to Pag• 28 ,,. 
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._ From Page 25 

translating them from 
abbrev iatio ns we can under­
stand int o mach in e code 
wh ich the 6502 can use. 

The fi rst of t hese 
mnemonics is LOA which 
stand for LoaD the Accumu· 
lato r. The accumulator is a 
registe r ins ide the 6502, a 
kind of electronic scratch · 
pad that the chip uses in its 
sums . 

We'll be seeing a lot of the 
accumula to r, but fo r the 
mom ent jus t look on it as a 
special area inside t he CPU 
which can hol d numbers 
between O and 255. In other 
words it's one byte wide. 

Now we know t hat LOA 
means load the accumu ­
lator, the next questio n is, 
what with? The answer is 
with the seven , the number 
that comes imm ediately 
after the LOA. Ignore the 
hash sign for the moment. 

The assembler program 
takes the comp lete mnemonic 
and puts it i n memory as a 
pair of op (eration) codes . 

T he next mne moni c it 
comes across is at li ne 60. 
Here JSR means Ju mp to 
Su bRout ine. The assembler 
duly translates this to a 
num eric code which will 
cause the 6502 to do just 
this . 

But which subroutine? 
The answer l ies after the 
JSR in the form of &FFEE, 
the address of the requ ired 
routine . 

Now this is a ma chine 
code rout ine that ' s part of 
the Electron ' s ope rating 
system. It's roughly 
equiva lent to Basic's PRINT 
(or more precisely, VDU). 

We'll come across it again 
- for the mome nt all you 
need to know is that when 
that routine is called, it loo ks 
at the value in the accumu · 
lat or and if it's seven, it gets 
the micro to beep . 

Just like a Basic sub · 
rout ine , th is does i ts job 
and then the program 
carries on from the instruc­
t ion after t he JSR . 

In th is case it 's the last of 
our mnemon ics , RT S -
ReTurn from Subr ou tine. 

Th e assembler translates 
t his into an opcode which, 
w hen it's fed into the CPU, 
tells it that's the last of 
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Ons way of representing 
memory Is as a memory 
map. For the Electron this 
comprises a rectangle 
which has location &0000 
at the bottom and runs to 
&FFFF at the top. 

Everything your Elec­
tron does is controlled 
from inside this memory 
map . The operating 
system is contained in 
areas of memory at the 
top and bottom. 

Between these are 
sandwiched Basic pro­
grams, any machine code 
routines you write and 
the memory used to 
manage the screen. 

Whlle you needn't be 
too aware of It in Basic 
programming, the Elec­
tron's memory map is 
required knowledge as 
you go deeper in to 
assembly language pro ­
gramming. 

&FFEE 

&8000 
Operating system Rom 

Screen memory (varies) 

Mach ine code (varies) 
Ram 

Basic program (varies) 

&OEOO 

Operating system 
work arsa 

&0000 
ThtJ Elttetron 's memory map 

the machine code in this 
routine and i t might as we ll 
hand thi ngs back to Basic 
and the operating system. 

The final l ine of the pro ­
gram ju st contains the 
matching square bracket. 
This closes the assembler 
p rog ram , saying that there 
are no more mnemon ics. In 
this case it's also the end of 
the program , there being no 
more Basic lines to process . 

Having endured all the 
above, m ake sure that 
you've saved the program 
and then RUN it . I'm afraid 
you won't get the promised 
beep. Instead you just get : 

me 
1eee A9 e1 
1811 Ii EE ff 
le&S 61 

LOA #7 
JSR IHH 
m 

Don 't worry, things 
haven't gone wrong . What 

you 've got t here is an 
assemble r listi ng . Whic h is 
as it shou ld be. 

All Program II does is to 
call the assembler, take the · 
mne monics tha t it finds 
there and translate t hem 
into codes that the 6502 can 
understand. 

It puts these into memory 
locations starting at &2000 
{re memb er Po/o in line 30?), 
one aher another as you 
m ight be ab le to deduce 
from the assembly lis1ing. 

However that' s all the pro· 
gram does . It doesn't 
execute the machine code it 
produces, i t just sticks it in 
memory . 

And, un less you've 
switched off or otherwise 
messed around, that's 
where it should still be. Now 
we know that RUN gets 
Basic programs started, so 
what gets machine code 

routines going? The answer 
is the keywo rd CALL. This i s 
a Basic keyword which 
sends the micro off to per· 
form the machine code 
rout ine at t he address spe­
cified just afte r the CALL. 

So if you enter: 

CALL &Zile 

and press Return , your 
w ill ing Electron w i ll look at 
me mory location & 2000 
and, starting from t here, 
perfor m the routine. 

Running Program II 
should have had the 
assembler put the appro ­
priate opcodes into success­
ive locat ions, with the resu lt 
that we hear our beep. 

Make sure that you dis­
ti ng u ish between th e two 
processes. In effect, to get 
our beep we've had to run 
two programs. 

The first - Program II -
ta kes assembly language 
mne mon ics and translates 
them into a machine code 
prog ram, storing it in 
memory. 

It p rodu ces the code but it 
doesn ' t e>eecute it . In other 
wo rds, the asse mble r 
assemb les t he code, but 
that 's as far as it goes. 

To actually get t he 
machine code to do its 
tricks, we have to invo ke it 
with a CALL statemen t -
hence runn ing ou r second 
program. Otherwise it just 
lu rks brood ingly in memory 
waiting for a call that neve r 
comes. 

Progra m Ill is jus t Pro · 
gram II w ith the CALL added 
as a last line. Now when you 
RUN the program not only is 
the code asse mb led into 
memory starting at locatio n 
&2000 . the CALL ens ur es 
that it's executed as soon 
as the program leaves the 
assembler . And as the code 
is executed we get ou r beep. 

11 l E" Progra1 Ill 
28 ftOOE 6 
Ji Pl•llii 
41 ( 
18 LOA 17 
61 JSR 1rm 
Ii RTS 
89 I 
91 uu mee 

• On that note I'll leave you 
until next month ~ when we 'll 
be looking further into the 
world of accumulators , 
assemblers and address ing. 



Electron 
Memory Map 

Part 

1 THIS is Ito. first part In a new Hrin of fa ct she ets pr ovi ding • co mpl et e detcriptlon of the EleclTon's memory map. The whoM 541c - 321< of ram and 32lt of rom - will be fully documented to enable you to make more efficient use of mem ory in your Bas ic and 

machine code programs . We luck off the - right et the bottom of memory , starting et &00 . The first hall of ..., - is a-10 the curren tl y Hlecled language -normally Basic - while die _... half is uud by the opar.Ung •ystem . 

Address 

& 00/& 01 
&02/&04 

& 04/&05 
&06/&07 
& 08/& 09 
&OA 

&OB/&OC 

&OD-&1 1 
& 12/& 13 
& 14 
& 15 
& 161&17 
& 18 

& 19/& 1A 
& 1B 

&1C/& 10 
& 1E 
& IF 

&20 
&21/&22 

& 23 
&24 

&25 
&26 

&28 

&2A-& 20 

~ 2E-&35 

&36 
&3 8,&4 2 
&4F-&8F 

Use 

LOMEM. 
Heep pointer - top of variable staek. Basic stack pointer. HIMEM 
ERL. 
PTRA offset - index into euNent statement . PTRA base - pointer to start of current statement . Pseudo random number for ANO TOP. 

Size of print field . Hex print nag 
ON ERROR pointer . High byte of PAGE - low byte assumed to be zero. 
PTRB base - start of current express,on. PTRB offset - index into current expression. 

Pointer to next DATA item . COUNT value 
USTO option : 

Bit O - space after line number . Bit 1 - indent FORs. Bit 2- indent REPEATs. TRACE nag. 
Maximum TRACE line number . 
WIDTH. 
REPEAT/UNTIL loop depth counter 
GOSUB depth counter FOR/NEXT loop depth counter . 
OPT assembler value: Bit O - produce listing Bit 1 - give errors. Bit 2 - rel~te. lntA - workspace for integer calculations .. 

FPA - workspace for floating point calculations . StrA - length or string et &600. FPB - workspace for floating point calculations. Not used. 

T11mro P.,,.2• • 
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TABLE 2 

Address 

&90-&9F 

&AO-&A7 

&AB-&AF 
&BO-&BF 
&CO·&CF 
&DO 

&D1 
&D2/&D3 

Use 
/ 

Econet - not available on the Electron so 
won't be used. 
NMI workspace - used by disc systems, 
free if cassette only. 
Used by star commands, free if none used. 
Filing system workspace. 
Used by currently active filing system . 
VOU status byte: 

Bit O - Printer output status .. 
Bit 1 - Scrolling disabled. 
Bit 2 - Paged mode selected. 
Bit 3 - Softwa re scroll. 
Bit 4 - Not used. 
Bit 5 - VOU 5 enabled. 
Bit 6 - Cursor split status. 
Bit 7 - VDU disable status. 

Mask for the current graphics point. 
Te.i colour bytes to be ORed and 
EORed into memory. 
Graphics colour bytes to be ORed and 
EORed into memory. 
Address or the current graphics 
character cell. 

Address of the current te.i character cell. 
Temporary workspace. 
Unused. 

&D4/&D5 

&D6/&D7 

&DB1&D9 
&DA·&D F 
&EO/&E1 
&E2 Cassette filing system status byte: 

Bit O - Input file open. 
Bit 1 - Output file open. 

Sit astride 
a gia nt blue 

Get yourself in a flap 
with Skirmish! 

ostrich and engage 
in exci ting futu ristic 
jousting contests against 
oppon ew nts rid ing giant g,e .en.:: 
bo»ards. -

This supe rb one-or -two -pl~yer --
g.ame featu (e.s be.autif.~lly anu;nated 
sprites, with a plababrli(y I.hat s 
second to none. --....,_-

" I can recommendSkirm,sh 
wholel)ear.teqi ,[l_J/ is_one of the 
mosr p/ay<1bltfc{Jaroes,J /Jave evet:. 
seeo andw iJfc ertainlylead l o _a 
;evere case of repeated 18\'!d!!f!_hts · 
. . Rlayabi/ity : J 1 out of lO 
_ Hac.:M.atJ, The.Micro User, March 1988 

Address 

& E3 
&E4-&E6 
&E7 
&EB1&E9 
&EA 
&EB 
&EC 
&EO 

&EE 
&EF 
&FO 
&FI 
&F2/&F3 

&F4 
&F5-&F9 
&FA/&FB 
&FC 
&FD/&FD 

& F~ 

Surf.able for Product Format RRP 

Electron Sk1rm1sh , . Tape Ell.95 

Use 

Bit 2 - Not used. 
Bit 3 - Set if cataloguing. 
Bit 4 - Not used. 
Bit 5 - Not used. 
Bit 6 - At end of file? 
Bit 8 - End of file warning given? 

Cassette *OPT options in low nybble . 
Operating system workspace. 
Auto repeat countdown timer . 
Address of input buffer - used by osword 0. 
RS423 timeout counter. free if no RS423. 
Used by cassette system. 
Internal key number of last key pressed. 
Intern al key number of first key if more 
than one pressed. 
Internal key number or key to be ignored . 
Copy of A register of last osbyte or osword. 
Copy of X register or last osbyte or osword. 
Copy of Y register of last osbyte or osword. 
Text pointer to star commands and 
filenames. 
Number of the currently selected rom. 
Not used. 
Operating system workspace . 
Copy or A register at last in terrupt . 
Points to byte after last BRK or 
ranguage version string. 
Escape flag . 

£7.95 

YOU 
SAVE 

£2 

Offer including 
subscription 

£19.95 

YOU 
SAVE 

£5 

a (•I•) ;1,1 a;• Q • Mi =1•1-i Ii: I =i ~·1 ;J~11•1~1 =ZJfl «.t•..: 
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IN this, the final part of our 
examination of Acornsoft 's 
Pascal cartridge , we'll look 
in more detail at some of 
the types of data available 
to the Pascal programmer , 
plus a few other details. 

I will not touc h on some 
aspects of the language, 
since these articles are only 
me an t to be an introduction, 
but you can fin d out about 
them in the hefty manuals 
provided . Two examples are 
dyna mi c variables and 
po inters. 

One of the big adva ntages 
of Pasca l - and ot her 
m ode rn compu ter Ian• 
guage s - is the wea lth of 
data st ru ctu res availab le, 
and also the abil ity to create 
str uctu res of your own. 

If you typed in last 
month's progra ms you may 
have been puzzled by a 
statemen t wh ich said : 

WHILE Cbuf[pt rl IN 
[CHR(9) ,' '] .. . 

This introduces a new 
type call ed SET. IN is a set 
operator, and th e list con· 
tained within the square 
brackets is a cons tant se t. 
You can also have set vari • 
ab les as in Program I. 

In th is case. the SET vari­
able caps contains all upp er 
case le tters . The " .. " 
signi f ies that all values 
between and incl uding A 
and Z are in the SET. 

The ORD func t ion con • 
verts t he CHAR eh to an 
integer in o rder t o add the 

Programming 

Setting a record 
MIKE PLUMMER ends his Pascal 
series with a look at data types 

offset of 32 to convert it to a 
lo wer case letter , and the 
CHR converts the answer 
back to type CHAR. 

The maximum number of 
it ems in a set is determi ned 
by the micro Pascal is being 
used on . 

Ano ther new type of data 
we can loo k at is the so 
called enumerated type. 
This a very fancy way or 
descr ibin g a si m ple idea . 
Look at th e follow ing bit of 
code: 

me 
days:(ao~1 tuts,wtd , t~urs , 

fr\ 1Ut 1 SUI')); 

VAR 
today : days; 

lf today:sul') TH£M 
WiITUJf( 'S.uy in bed!') ; 

Each item in the list repre­
sen ts a va lue the variab le 
days ca n take . You can't 
pr int the actua l value of 
today, on ly its o rdinal value, 
that is, the position of its 
va lue in the list. You can 

extract thi s using the ORD 
functio n - mon has t he 
ordina l va lue zero, tues is 
one and so on. 

Thi s data type is very 
usef ul, because i f you 
select your variable types 
properly it is impossible to 
assign a value of september 
to a variable of TYPE days. 

There is no need to use 
these types, but i t does 
make your code much 
easier to read and unde r· 
stand. 

The next type of data I 
want loo k at is the type FILE. 
We have already seen the 
spec ial FILE type TEXT in 
last month 's examples, but 
in general a FILE type con­
tains data of a particular 
t ype. For instan ce, a file 
which is to con t ain real 
nu mbe rs is declared as: 

TTPE 
rfil, •IILE Of REAL; 

VAR 
data iile : rf il e; 

actual f ile names in the 
RESET and REWRITE calls. 

Pascal either uses the 
operating system or 
defaults to genera te file· 
names . In our case, names 
are generated as pas_o, 
pas_ 1 and so on. 

In order to use named 
files, the extended vers ions 
of RESET and REWRITE 
should be used, including a 
fi lename as a second par· 
ameter, for instance: 

RESE1<1oney, BALANCE') 

Now we come to the most 
important new data type of 
all, the RECORD. 

This is a new concep t to 
Basic programmers, and it 
allows you to make up your 
own data structures. 

Consider how you would 
normally store your li st of 
girllr iends (or boyfriends if 
you are a lady programmer). 
You would store their 
names, addresses and 
phone numbers. 

• PROGRAM sttd,ao( input, outputli 

The variable datafile must 
also be declared in the PRO­
GRAM statemen t. You can 
probably deduce that the 
TEXT type is equ ivalent to 
FILE OF CHAR. 

Program II is a shor t 
example using FILE typ es. 
This is absolutely standard 
Pasca l , and t here are no 

In a Basic program you 
would store them in a series 
of arrays such as nameS{SO), 
hovseS(SO). phone %(50), 
and relate t hem to each 
other us ing the same 
indexing var iable such as 
nameS(current %), phone % 
(cvrrent%) and so on. 

• 
• 
• 
• 

( • Convert input to l ower un •> 

VAR 
ups : SET Of 
eh : CWARi 

BEGU 

CKAR; 

ups : :{ 'A' .. ' l 'l ; 
VHILE HOT toln DO 
BEGU 

rudtc i:); 
If cb JN cop< !HEM ch:•CHRIOiDlthl1l2l; 
WR!IECch) 

END' 
va1ln11 

uo. 

Program I 

This is all very well, but 
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wh at i f, for reaso ns best 
kno wn to yourself, you 
changed you r affecti ons to a 
di fferent gi rl? 

To change the values of 
the variab les current_girlS, 
current _addressS and 
currentJ)hone% is rat her 
tedious. It would be nice if 
yo u could t ie all of this 
related data toge ther. Well , 
in Pasca l, you can. 

Consider this bit of code: 

TYPE 
string • PACKED ARRAT 

[1 •. 19] or CHAR; 
9irlfritnd • RECORD 
n11e nring; 
addrrss string ; 
phone IMTE6ER; 

END; 
YAR 
barn ARRAY (1. . 1&] 

or g i rlfriend; 
current_girl: girlfriend ; 
nu1bor : IHTE6ER; 

curre nL9irl := 
h•rn(nu1be r]; 

We have seen the TYPE 
string befo re, but a RECORD 
is new. A record consists of 
a collection of related vari · 
ables' TYPEs referred to as 
fields , and these are termi­
nated by an END. The array 

harem and variable current _ 
girl are bot h of TYPE 
girlfriend, and can be 
equated. This is fi ne, but 
how can yo u refer to an 
in d iv idua l field in a 
RECORD? 

It is very easy. For 
instance. to refe r to the 
phone field in the RECORD 
current_girl you use: 

phone.nu1ber: : 
current.girl.phont; 

Th e variable phone_ 
number must be o f the 
sam e type as the fie ld 
phone, that is, integer . Simi · 
larly , to set the value of a 
RECORD field, you use: 

h, re1( nu1btr) .phon, :• 
phon,_nu1btr; 

If you make a lot of 
references to a record in the 
same same bit of code, you 
can use t he WITH statement, 
as in Program Ill. 

This also intro duces the 
CASE statement , which is 
better for selecting an action 
depending on the value of a 
va ria ble than a la rg e 
number of IF ... THEN ... 
ELSE statements . 

Each possible value of the 
variab le will cause only one 
statement to be executed. If 
you want mo re than one 
t hing to be done, yo u must 
use a compo und statement 
surrounded by BEGIN and 

. t"Ut nu1Hl tl; PllO&RAM nu1bers(,nput,ou " , • 
• 
• 
• 
• 
• 

nPE 
ntile • fllE Of tNtEGER; 

VAR 
nu1f ilt : nfi\t; 

~ t)tlE6El; nut 
8E61N 
REVRITE(nu1fite) ; 
nu, :=9; 
VHllE nua<>-1 oo 
BE~IN 
vatlll ' : - '); 
REAOlN(nua); 
WR11E(nuaf;t,, nui) 

END· 
RESET (nuaf i lt); 
WHILE NOT EOf(nuaflltl 00 
BEGIN 

llEAO(nuaiil t, nua); 
\IU TElN('Mu1btr is , ,nua) 

END 
ENO. 

Program II 

3Q ELECTRON USER Apri'I 1988 

END like: There are many feat ures, 
even mo re powerful tha n 
the ones I have described 
here, and I cannot recom ­
mend strongly enough th at 
you buy a ea rtridge rig ht 
away i f you have not got 
one. 

cue 189: 
smK 
trip les:=tr iples •1; 
VRUElN('One hundred 

ind ei9hteeeeee'); 
ENO; 

You can do many more 
powerful things with 
RECORDS and some other 
data types wh ich I haven't 
got space to men t ion here. 

A very cut down version 
called S·Pascal is also avail · 
able on cassette for a much 
lower pr ice, and it prod uces 
m achine code rathe r tha n 
t he in terpreted runtim e 
code of ISO-Pascal. This series of articles has 

done no more t han scratch 
the surface of Pascal, whic h 
is, for all its many faults, an 
ext re me ly usef ul and 
powe r ful language. 

I hope I have persuaded 
so m e of you Basic pro ­
gra mmers to have a go at 
Pascal. I am sure you won't 
reg ret it. 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PR06RA" el tcuser<input,output); 
<• Oe1onstration of RECOROs t) 

TYPE 
~ritiQue:( fnttresting,aerely.br il l iint,ou t st,nding)· 
lSSUt ; RECORO I 

co11tnt critique; 
nu1ber : JMTE6ER; 
END; 

VAi 
EU hsut ; 

PROCEOURE 9ttrtcord(V AR loc,t_issut issut >; 
VAR 

lcb : char; 
BEGIN 
WIJH toc1l.ls,u, oo 
8!611 
\IU H( 'Eltctron User istut nuabtr ') ; 
RUOUl'Cnu1btr); 
lch :s' '; 
\IRlTElN('WH it (l)nttrestin9,') ; 
VRITHW(' m ert ly br HI hnt ') . 
IIRJTE (' or CO)utstanding? ') ; ' ' 
VHILE NOT <Leh IN [T ,' N' ,'O'J) 00 
8E61N 
IEAOLN!t <h); 
If Leh IN ('a' • .'z ' ] THEM l<h:,tHR (ORD(leh) -31) 

EliO; 
CASE l<h Of 
' l ' : coutnt:=fottreuing; 
'R': COIUnt: =urt ly_bri l l i,nt. 
·o· ' : co11tnt: =outst1nding; 

END 
ENO 

ENO; 

SE61H 
gttrtcorcHEU); 
WRITEUH'Electon Ustr Mo. ' , EU.nu1btd · 
VRITE ('Is ' ); ' 
CASE EU.co11tnt OF 
intt rtsti ~g:. WRJ TEUfC'i ntues t in9') ; 
urt(y_br1 l l un t :VRI HLN('urt l y brilliant') ; 
outs Undf ng: \IRITELN('outs tandin11') . 

EMO • I 

ENO. 

Program Ill 



wl h dlHe<•rrt views tor 
Spt\i.screen action l you are both In 

h Player When eac · \eWS are the same. 
me sarne area the " 

CracJc the code to the '°"d 
lh<ougt, the portal leld, pas, 
valuable aedits rh: to ... ~ald the area of 

• n •1t:ad for the lift. 

Now TWO 
can play- and 
exper ience ... 

THE CHALLENGE Of A LIFETIME! 
Starship Icarus is plummeting towards the sun. and the only 
hope of averting the impending cataclysm is for you to 
tefeport on board. disable the master computer and regain 
control . . 

This spectacular fast-act ion game has a unique split· 
screen which means that one player can complete the game 
on his own - or play simultaneously with a friend - to fight 
the trigger-happy droids which infest the ship. With 20 
levels of nerve -rack ing excitement, forcefields. mines. 

~~~tRJ" 
Europa House, Adlfngton Park, 

Adll ngton , Macdesneld SK10 4NP. 
TELEPHONE ORDERS: 0625-879920 ENQUIRIES: 0625 879940 

elecuonic doors. emergency lifts. movable walls, and oppor ­
tunities to build up you r armour, blaster and health ratings. 
this is one game you won't complete in a few weeksl 

There can be no doubt that Icarus, with its incredible 
one- or two-player action. is one of the most exciting games 
ever created for the BBC Micro and Electron. 

::: Check It out tor yourself -
~ and take up th e challeng e I 

Availab'e from all good stockiSt.s or 
order dirtct by sending a c~que or 
postal orde< made payable to Man· 
darin.. together with your naine and 
iKSdress. Access or Visa owners: Ptlone 
our hotllrle or send your card number 
with your order. Price itKlude P&P. 
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The map _ 

Energy cell 

Passcard 

M icro film 

Plutonium rods 

~ Mystery 
~ package 

. et-pack 

I:' Rom, navigat ion 

~ Key 

i Spring 

Spanner 

Remote 
activato r 

Control button 

Computer disc 

' droid 'Herbert 

Fuel fo r jet -pack 

-
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IN thi$ board game f or one 
or two players, yo u are a 
swineherd - ben t on driving 
your four pedigree pigs 
from their sty one by one , to 
l ead them from grassy 
tussoc ,k to tussoc k to their 
new quarters in the middl e 
of a field. 

However. a rival swine · 
herd is also trying t o do the 
same wit h h is pigs, and 
ine vi tably your pat hs 
coincide. 

You move by th row ing a 
dice, and you m ust throw a 
six to get each pi g ou t of its 
sty . If you have started more 
than one pig on its way, the 
comp uter will ask wh ich one 
you wish to move . 

Just p ress the number of 
the p ig you want to galvan ­
ise into activity - the ar rows 
disp layed in your colour 
show which way you will 
go . 

You can't move a pig to a 
tussoc k occup ied by anothe r 
of your own pigs but yo u 
can land on one of your 
rival's, sending it back to i ts 
sty . And of course, he can 
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Beat your rival and be the first 
to re-house your pigs in this great 
game from BILL VINCENT 

do t he same to yo u ! 
Some tussocks are 

slippery, and if yo u finish on 
one and the way is clear, 
you w ill keep moving - as 
sho wn by th e chevrons and 
black arrows. 

Bogs are a diffe rent 
ma tt er. They are black, and 
you can land on one 
whether it is occup ied o r not 
- but your pig wi ll disappea r 
into the glooch, to reappear 
in any bog not a lr eady 

occupied by one of your 
pigs. 

If one of you r r ival's pigs 
is al ready th ere it will be 
sent back to i ts starting 
point . 

You must throw the exact 
number t o finally move a 
p ig to i ts new quarters in t he 
cent re of the screen. The 
w inne r i s the swine herd 
who gets all fou r pigs there 
firs t. 

One player can compete 

agains t the compute r or two 
can play agai nst each other . 
You can also choose you r 
preferred colou rs for the 
background. and for each 
herd of pigs . 

The defau lt co lou rs are 
probab ly the best for a black 
and wh ite TV or mo nito r. 

Although the rules sound 
qui te complicated, the game 
is rea ll y qu it e straight · 
forwa rd and you'll soo n pick 
it up - try it and see. 

same 
dice 

cltoo.., 
compchoose 

t&><t(1$) 
kev(k$,t$) 

PRoceouRes 
Mam control . 
Throw tit . seer.on 
Pr e d,ce 

omp t Player t 
Choose the b o choose a pig 
Scr~U messagees; compu ter move 
Wa,t for a key on to the screen 
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138 l fplrl•I AND , ,nx THEN 

PROCcpth:ELSEPROCthro~ 
118 possl•i:f01nb%•1T04:ds 

tnl(nbf) :fHdtstn(nbl) 
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flfnt1>s<psn%} 

398 lflNblt(opsll PROCsplo 
t(ops%l:ElSEPROCdy(l8) 
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) YJ:2, (PI=41)t4•(P%•11)+6•( 
P%•9Sl•8•CPl•73l 
1611 Ol•INSIR(spcl(8),CHRIP 

l):lf Ol•IALSE THEN1648 
1618 l f0%>6 • · 41•(P%•37l· l8 

•!Pl•49l·19 • (PX•8l+31•(P%•92 
l•59•(Pl•71l 
1628 QX•ASCAI0S(spcS(1),G%, 

1): lf INbll(Oll THEN1648 
1638 Vl••5•(Pl,3ll·18 •CPX•I 

l·li•CPl•89l·48•!P%•67l+48•C 
P%•87l•61•CPX•65ltfMknsc(PX) 
: PX•Ql 
1648 •VX+fNtnsc(Pll•INirg(P 

lHNwbllPll 
16Si : 
1668 DElfNvltCPXl 
1678 If PX>1Zl •I 
1618 lfP%•116 •INir9CPll•15 
1691 lfPl>119 •11 
1788 •l •(P%•48l+l•(Pl•111+6 

•CP!•9S>•8•CPl•73J·1•CPl•l8l 
·l • (PX•8)· 6•CP%•49l· 8•CP%•37 
)tfNl rg(Pll · fNvbl (Pl) 

Tum to Pllfl e 3B • 
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Go-Pig listing 

• From P•g • 3ts 

1718 : 
1721 OEffNknsc(PI) 
173& If fNfull(Pl)•fALSE •I 
1741 •128·1•(Pl>lll · St(Pl>S 

9H•(Pb8!l 
1751 : 
1761 OHfNdi et 
1711 VOUl:tl•dice!-1 
1781 f0RJl•RNOl6l1011 
1191 PROCblot:GCOLl,3:VOU21 

I 
1811 tl•Ct1•1lKOD6 
1818 PROCblot:GCOll,plrl:VO 

Utl'49 
1828 SOUNOl, <,188,1 
1831 PROCdy(ll•lll 
1841 NEXT:lftl•S PIOC9snd(1 

) 
me , ,1,1 
1861 : 
1318 OEfPROCblot 
1881 KOVEX1(1ll<tl),Yl(1JJt 

tl):GCOLt,8:YOU2l1,8 
1898 ENDPIOC 
19H : 
1911 OEIINnxps(Gll 
1928 lfGl•29 ifp!tl•l •81 
1938 IFGl•116 •JI 
1941 IFGl•58 If plr!•1 •6& 
19S& IFGl•S9 •2 
1968 ifGl•88 if plrl •2 •118 
1978 ifG!•192 if p!tl•1 •18 

4 
1988 lfGl•lil •61 
1998 i fGl•!i9 •12itnbl 
2118 i fG%•11S •123<nbl 
me •H•1 
2111 : 
2131 OEffNdtstn(nbl) 
2141 Pl•pi9l(plr!,nbl):lOCA 

LJI 
2858 lfPl>!16 If Pl<l21 If 

di<t%•6 If fNOlk(l)•fALSE •1 
2161 !fP1>114 If Pl<129 If 

dict%•6 If fNblk(116l•fALSE 
•116 
2171 lfP%>116 •8 
2188 lfPl>199 If P%<116 If 

Pl+dictX>116 :a 
2191 lfP%>183 If Pl<III If 

Pl•dictl>11t •8 
2181 fORll•ITOdictl :Pl•fNn, 

ps(Pll :NEXT 
1111 If fNblk(Pll If INSTR( 

bogS,(HRSPX):fAlSE •& 
2121 •PI 
2131 : 
2149 DEffNfull(Hl) 
2111 ePOlNl(Xl(Mll•72,Yl(HI 

HllHODJ 
1169 : 
2171 OE!fNblt(ll) 
218t •(fNfull(ll) •p!rl) 
2196 : 
2299 DEfPRO(s1,nd 
1111 SOUND1,4,S2,1 
2226 SOUNOl,4,86,1 
2238 ENDPROC 
2241 : 
2258 DEfPROCgsndCKll:lOCAl( 

l 
2168 fORCl•&JOHl·I 
2279 SOUMOl,4, S2+8•Cl,J 
zzaa souxo1,,,12+a•cx,J 
2298 SOUNDl, 4,88•3•(1,J 
2398 SOUNOl, 4,199+8•C%,3 
231& NEXI 
232& SOUNOl,4,188+8•(Hl-1), 
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7 
me EHDPROC 
2341 : 
2351 DEffNkoy(kl,tll 
1361 Vl•Jl HEt1fl9 :•fX15,1 
2371 PROtt,,t(tll 
2388 iS• !N(Ell(ll: If ii<>" 

AND lNSTR(kl,ill THEN2479 
2l98 lf iS•'Q' SOUND9,8,l,9: 
•fX218,1 
2411 lfil• "S': lfX211,I 
2411 lfWbllHE THENZl!I 
2421 PROCt u t ('(OH on') :SO 

UNb1,4,32,S:titt1~TIRE+18 
2438 ll•!NXEYl(ll:lfil<>• 

AND INSTR(\1,ill THENll7& 
2448 lfiS•'Q' SOUNDl,8,1,1: 
• fX219,1 
24S8 HiS•'S': •FX111,I 
2•68 Wl•TIRE+118:GOT02J78 
2470 tiaef:TtRE::i S 
2431 : 
2499 OEfPROCdy(dtlll 
25fl LO(!lKl:fORK1•1T011•do 

ll :NEXTKl 
2511 ENDPROC 
2m, 
Ille DEfPROt10,1(PS) 
me tocAL11 
25Si VOU4:lf Llfll(PS,1)•' 

'THEN16&1 
2S6a REPEi TUNT 1L TIHE>t iul 
1571 fORll •lTOLENl,stS 
2131 last S•RlGHTl(\astl,LEN 

lastS~1):PRIMTJA8(8,6)tastS; . ~; 
2591 NEXT 
2610 (OLOURolrl 
2611 IORJ%•18TOLEN(last l)SJ 

EP·1:PRO(dy(1l 
2629 PRINTIAB(Jl,&)LEffS(PI 

+- ·, 19-JU; 
16JS NEXl:lastS•lastltPl:VD 

us 
264e Iftiae%>TIME THEMti,el 

: t iat%•4 • LEHPSE LSE t i 1t.l: t lllE 
+(•LU1hs1s-.1S 
2659 ENDPROC 
2661 : 
2671 DEfPROCspl,t(Gl) 
2681 MOVEXl(Gll ,Yl(Gl):VOUS 

,13,9,3 
2691 lfGl>\16 PROCbast:ENOP 

IOt 
1713 lfGl>113 AND Gl<l16 PR 

OCring:ENDPROC 
1718 oonl•INSTR(QS,CHRIGX) 
1721 llodnl•ULSE PRIMfbS:E 

HPROC 
2131 lfodnl>S GCOl8,l:PRINT 

bS;: G(Ol8,3:VDU8,8,ll,228,22 
9,8,8,11,238,231:EHOPROt 
27'1 PIIN1bl;:VDUl8,i,od n%0 

1~3,8,8,2S,t,24;16;2~3todnI+ 
(odnX>4) + Codnl:3) 
171f ODPROC 
276& : 
2771 DEfPROCbas, 
2131 VOUl8,l,l,242,24J:KOVE 

X%(6%l,Y%(6%):VDV11,l42,24l: 
KOVEX!(Gl),Yl(Gl) 
2791 IFG%>124 G(OLB,2 ELSE 

GCOU, 1 
2811 VOU232, ll3:KOV!Xl(6ll, 

Yl(Gll:VOU1i,234,2J5 
1819 EHDPROt 
1818 : 
23lt OEfPIOCring 
1841 PRINTbS;:VOU8,8,11 
2858 lf61>119 6COLl,2 ELSE 

GCOU, 1 
2868 VOU228,229,8,8,ll,2J9, 

231 
2378 ENDPROC 
233&: 
2898 DEfPROCoig(Gl) 
2911 KOVEXl(Gl),Yl(G%)•16:V 

DUS,18,l,plrl ,2J6,2J7:KOVEX% 
(Gll,Yl(Gll·16:VOUl8,8,l,23 7 
+nbl 
me ENDPROt 
2921 : 
2939 OEfPRO(lCfttn 
2946 VDU19,1,3;0;19,2,6;8;1 

9,l,2;8;23,1,9;8;9;8; 
29S8 fORJ1•1TOJ1:PllNTSTRIN 

Gl(11,CHRl251);:NEXT 
1961 GCOLe,9:ROVEl,36:0RAVI 

271,J6:DRAV1271,IIIJ:GCOL8,3 
2978 ¥0U29,i;31;28,t,31,19, 

JI 
2989 f0RJX•ITOl32:PROC,plat 

(Jl):SOUND11,4,JX•ll,3:NEXT 
2991 M0VE2B7,928:Pl0Cflo('> 

"l :HOV!SIS,864 :PROCI le('>"l : 
AOVE951,96: PROCflo ('<') :MOVE 
351,161: PROCI h (' <) 
3918 PROC9sndl3) 
3911 A0VE4•7,S12:f0RJ1•1TOJ 

:GCOU,J%: PRINT'Go· Plg'; : PlO 
fl,•392,9:NEXf 
JIii ENOPROC 
3938 : 
J&(8 OEfPROCflt(fS) 
lBS8 GCOLl,l:VDU242,2ll:PLO 

19,- 144,8:6COL8,J:PRINll l;fS 
; :PlOll,· 96,1:PRINTfl 
316& EJDPROC 
3171 : 
3139 OEfPROCr,sot 
3191 PROCblot:6COLt,3:VOU25 

e 
3181 f0Rplrl•1TOl:f0Rnbl• IT 

OL 
JIii PROCspla1(p1g%(plrl,nb 

Ill 
l121 pigl(plrl,nbl),118+3•p 

lrl•nbl 
3138 PROCpig(plgl(plrX,nbXl 

) 

3148 NEXT:ho1tl(plrll• 8:NEX 
T:p\ tI=2:diceX:1 
3111 arnl•CVAUNhyl' ll','O 

nt pliyer or two?·)) f1002 
3169 KS=flihy("Yy!fn"/Colov 

rs o.x. ?') 
3179 If Kl•T OR Kl• '( EN 

OPROC 
3139 PROCtm('Pms $PI(£ 

to set ·) 
319! PROC9c C-8,ckground", 3 > 

3218 lfarnlTHENJ141 
3218 PROCgc('Player 1', 1) 
l221 PROCgc('Player 2' , 2) 
3231 60103161 
3248 PiOCgc(i'ou r c.olour",1 

) 

me PROC9d'Ky ,oloor· ,2l 
326& GOTOJl69 
3278 : 
328& OEfPROCgc(tl,plrl) 
3299 PROCtut<tU:•-fX15, 1 
3308 L%•1:REPEAT 
l311 VOUl9,olrl,Ll;l;:Ll•(L 

1MOD7l+I 
3321 UNlllIW((Y(10&l•ll 
Jlll ENOPROC 
ll40 : 
JJSI OEfPROCinstruct 
3361 VDUl9,l,J;8;12,13,1,&; 

1;8;9; :PRINT' IAB( \6)'Go· Plg' 
ll70 PUNT' is • bo,rd ga 

It vith tht COIPUttr ta\i 
ng tht place of the bo1rd, t 
ht diet and (if you vish> yo 
ur oppontnt.' 
ll!I PRINl'You orm SPACE 

to throw the dice/ ·~You nu 
d a six to get a pig out of 
i ts starting Jty. You can o 
nly aovt ont pig on each tht 
ow, but you 9et an extra 
throv if yo~ throv a s i•.* 
3390 PRIIWYou .;an't bavt t 

wo pigs on on, tussock but 
;f you linish on 1n oppontnt 
pi9 youkroci it back to tht 
start - unless it is iA a 

bog! .. 'Sote tussocts 1f t sli 
~pery, vhich •ay htlp or n 
ot: 
348& PRINT'lf you land in a 
bog you will probably end 

t.iP in inothtr , It then it a 
n oppontnt pig there y 
ou vltl \nock it bac\: to 
tht surt .· 
3419 PiINl'You aust throw a 

n tllCt nuaber to gtt I pig 
hoat, The vinntr is tht f i r 
st ~itb four pigs thtre.-· 
(onfuud? •; 
3428 EHCPIOC 
3,31 : 
3441 DEfPROCinit 
3451 •n220,m 
3461 Oi"Xl(IJ8l,Y%(!38l,dst 

nX(4),pigl(Z,4J,ho,el(2l ,,,r 
i;lC4>,c,Zt4l,tSt6J,~S(9),sp 
(1(1) 

Jl78 RESTOREl778:FORJX•1T01 
38:IEADXl(Jll,Yl(Jll:NEXT 

318! bl•- •CHRl8•CHRS81CH 
RSII•• 

3<9& fORplr%•1t02:FORnbl•1T 
O<:oigllolrl,nbXl• ll8+3•olrl 
+nbl:HEXl:XEll 
3181 la,tS•STR1N61(2i,' 'l : 

las1s:·:1i1e%•0:t1:&:JJ=iKO 
l · IIKEl 
3S19 FORJt,1106:REAOtS(Jll : 

NEXT:fORl1•8109:JlAOvl(Jl) :N 
EXT 
l521 bo51•CHRS3•CMRl28•'ll f 

\ ' : U•'AV'• (l!RI 1 !': l t P'HHRI 
29•bogl: spcS<el •CHRIS ,-u v 
Y'•bogl: spcl 11 l •CHRl 11•' ("• ( 
HRS14+·1t~ 
JSJI f0RJ%•&(0&TOIC07:READ? 

Jl :NEXI 
3541 fORl%•1TOl:READAl,8f , C 

Z,01,El,f l ,61:ENVELOPE JX,AI 
,8X, (X,O%,E%,fl,6l , 126,e, e, · 
116, 116,116:NEXT 
3551 PRIMl'Prus SPICE' 
3561 REPE!IUNIILIN!EY(-99) 
3571 ENOPROC 
3181 : 
3591 DEfPROCag,in 
3618 PiOCg,nd(Sl 
3618 If arnl ANO plrI •1 PRO 

(tn:t( ·etat you!") ELSE 9RO( 
ttu( ·well done!") 
3621 PR0Cdy(2S8l:PR0Ctt,tC' 
This listing is included in 
this month's cassette 
tape offer . See order 
form on Page 53 . 



ACORN 
IN ACTION 

A totally new experience for show visitors 

• 
al ,,,, 

Royol HorticlJltvrol Hall, 
Westminster, London SWI 

BBC MICRO 
IOom 6pm Fddoy Mar 13 
IOom 6pm SatrJrdar May 14 
IOom fpm Sunday May IS 

You'll find the very latest software and peripherals for the 
complete Acorn range at the Electron & BBC Micro User Show . 

But this time there 'll be so much more to enjoy . 
Acorn In Action will demonstrate some of the truly 

amazing projects currently involving the machines ... 

A spectacular laser llght show 
controlled by a BBC Micro . 

(Saturday only) 

* The research work on the BBC Micro 
that has helped to bring new hope 

to sufferers of the eye disease 
glaucoma. (Friday and Sunday) 

* A program developed by an 
amateur astronomer to locate 

distant galaxies. (Saturday and Sunday) 

Take your seat in thtt Archim~tts D11monsrrarion 
The•trt, run by Acorn's own experts . 

Thirty minute Sp(ICial introductory courses to the 
new machine will t>,e held on the hour. every hour 

throughout the three days . Price just £1. 

* The Beeb system being used by 
doctors at Guy's Hospital to provide 
a breakthrough in the treatment of 
arterial disease. (Saturday and Sunday) 

~ watch your own heartbeats 
displayed, measure your manual 
dexterity and hear your own voice 
backwards - all courtesy of a BBC 
Micro. 

to a fantastic 
It all adds up hole family! 
day out for the w 

Avoid the queues! Get your ticket in advance - and SAVE £1 A HEAD! 

~-- ------~------, LI Po•t to: Electron & BBC M icro User Show Tickets, e Royal Horticultural Hall Adv1nce ticket orders mu st I 
Europ a House , Adlington Park, Adlington , , • Wutmln.Jter be received by Wednesday, 

\ 

M acclesfi eld SK10 4NP. London SW1 Moy 4, 1988. 
• M ey 13-15, 1988 

AdmiNion 1t door : (3 (.d utts), £2 lunde, 16s) /; 
PIN» ,upply: 

Adult tickets at c2 1sa"e £1) £ 0 I enclose a cheque made payable to Database Exhibition& 
- !Otde, fou, adult oc:kets. -- D Pfe&Se debit my Access/V isa I I / gel the frtlh FREEi! E,c.piry date: . 

c-.rd no: 
_ Under 16, tl,ckets •t (1 lu'Ye £11 £__ / 

(O•d•dou•und«·16s 6c.... . I I I I I I 11 I 11 J I I 
gtt11he fifth FREEi) , 

Tote l C__ i 
Name Signed - -- -- ----- r • 

Address ~ 

' ~ ~ ..::;•code A33B -- ,,,, ____ .... --
PHONE ORDERS: Aing Show Hotline: 0625 879920 

PRESTEL ORDERS: Key ·ss then 614568383 
MICAOLINK ORDERS: Ma ilbox 72:MAG001 

Please Quote credi t card numbo r 
and full address 





Go -Pig l isting 

Anothtr?') 
l6ll REPEAl:KS•6Ell:UNl!l!H 

SIR('YyNn',Kll 
l61i ENDPIOC 
l65i : 
l668 : 
3678 lfERR<>l71HEN3711 
3688 PlOCtutC'Rtstart?') 
3691 •FX15,1 
3711 REPEAl:KS•6EIS:UNl!l!H 

Sll('YyNn' ,Kll 
me lfKl•T OR KS•y 601 

0111 
3711 N0DE6:•fXlll,l7 
3731 PIINI' 
me REPORT 
me PRm· " l ine ·; ERL 
3761 ENO 
3771 : 
3781 : 
379S OATA8,736,48,812,24,86 

,,a,92s,1e,,9,,,1,4,sss,16e, 
816,ll l,756,188,816,311,888, 
312,944,488,961,514,972,S92, 
918,681,971,776,971,871,956, 
968,971,1161,911,1168,956, 11 
44,891,1168,818, 1144,764, 113 
6,711 
3818 OAIAlll8,648,1156,576, 

1856,511,1156,448,1118,384,I 
156,318,1118,156,1136,191,11 

51,128,1856,111,1824,176,III 
B,24S,944,388,881,248,864, 17 
6,848,112,752,96,656,8',S68, 
116,48S,84,384,84,288,180,19 
2,84,96,84 
3811 DAIA8,188,16,164,8,118 

,16,292,32,3S6,61,416,96,488 
,96,544,112,618,128,672,112, 
736, 116,671,311,688,376,751, 
488,816,124,881,511,881,616, 
868,711,88f,728,816,741,751, 
818,691,871,751,888,816,911, 
881,1116,896 
382B DAIA1831,831,1116,768, 

984,714,968,641,9Sl,S76,9SI, 
512,952,448,952,384,856,368, 
791,l81, 76i,l<l,736,176,648, 
172,544,188, 448,176,441,248, 
424,324,369,364,296, 38(,264, 
24i,248,176,1S2,168,136,224, 
ISl,188 
3831 DAIA181,3Sl,lll, 416,II 

l,181,116,544,116,618,311, 54 
4,376,618,441,671,188,736,57 
6,76i,614, 718,8S6,S11,791,44 
8,718,384,681,311,S91,196,S4 
,,1,a,116e,12a,e,66S,e,6ea,e 
,548,8,488,536,588,624,588,7 
11,188 
3841 DATA614,648,1161,388,1 

168,448,1161,588, 1168,S68,63 
2,468,544,,68,456,468,54,,48 
8,717,618,663,316, 679,114,47 
1,376,551,648,519,801 

3859 OATAone, two,three, four 
, fivt,SIX! 
3868 OlTAlet If thint,Errr. 

.... ,Mang on I sec, Just a 10 
Hnt,How then . . ltt's su,lnt 
ert1t in;!, R111111!,E1sy,Vel l 
now ... ,Vait , l>it .. 
3871 DAIAll,117,63,117,15S, 

15S, 117 ,m 
3881 DAIA118,ll<,191,114,14 

e,24e,224,2,e 
3891 OATAISS,117,l55,IS5,11 

7 ,6l, 117 ,II 
3918 OAIA148,ll4, l41,141,11 

4,192,22,,12a 
3911 DATAll,114,31,64,118,1 

18,8, 118 
3918 DATA113,96,6<,3l,16,16 

,a, 16 . 
3931 OAIA118,8, 118,118,64,l 

1,114,11 
3948 OATA16,&,16,16,32,64,9 

6,118 
3959 OATAISS,191,118,118,11 

8,118, 118,118 
3968 OAIAl(l,48,16,16,16,16 

, 16, 16 
l971 DATA118,118,118,118, II 

8,113, 191,ISS 
398e OATA16,16,16,16,16,16, 

48,141 
3998 0AIA78,191,111,117,117 

,6],59,17 
4811 DATA191,114,96,141,114 

,12a,e,a 
4911 DATAe,,,12,,,,,1,,a, , 
,eze oATAe,a,21,4,a,2a,1 , a 
4131 OAJAf,28,2,12 , 2,28,1,8 
4141 OATAl,4,12,29,31,4,a,e 
4151 OAIAISS,ISS,155,IS5,IS 

5,IS5,lll,ISS 
4161 OAIAll8,148,l41,141,14 

8,249,248,248 
4871 DAIA31,31,14,l6,58,96, 

64,9 
4181 DAIA8,l,11,ISl,176,ll4 

,249,248 
4198 OATA16,56,84,84,16,16, 

16, 16 
4118 DATAS,4,2,127,2,4,8,S 
4118 0ATA16,16,16,16,84,84, 

S6,16 
4128 OATA9,16,32,64,254,64, 

31, 16 
4139 OATl136,9,3 4,&,136,9,3 

4,1 
4148 OATAl,· 2,4,·2,S ,5,S 
4158 OAtAl,-2, -4, -8,5,5,5 
4168 OAfA1,3,2,1,45,3S,28 
4170 DAtA4,2,-2,8,1,1 ,i 

Th;s //sting 1s included m 
this month 's cassette 
tape offer See order 
form on Page 53 

QUA L-SO FT WORLD OF SOCCER Sports 
simulations 

ARE YOU A POTENTIAL 1st DIVISION MANAGER? 
ARE YOU A POTENTIAL ENGL AND MANAGER? 

Foocball managemen t is nol a mental arithmetic exercise. De<:iding whether a skill level ot 6 is a better choice than a skill level ot 4 has 
nothing to do with a knowledge of soccer. Football management is aboU1 Judgement; YOUR JUDGEMENT !Judgeme nt aboU1 a players 
skills. Judgement of how skills combine to make a successful team. And judgemenl ot the perfo rmance ot the team on lhe field of play. 
Our "WORLD OF SOCCER" games are not so much compU1ergames as computer SIMU LATIONS of the world of the soccer manager. 

DARE YOU TEST YOURSE LF? 

SOCCER SUPREMO MEXICO '86 
A LEAGUE M AN A GEME NT S I MULATION A WORLD CUP MANAGEMEN T SIMULATION 

TAPE 1 TAPE 2 TAPE 1 TAPE 2 
6 Season, European Cup Friendlies World Cup Finals 

League Division 1 U.E.F .A. Cup World Cup Phase 1 (gr oupa of 4) 
The F.A . Cup Cup Winners Cup Ouallfle rs Phase 2 ( last 16 knockou l) 

STI LL THE ONLY ELEC TRON SOCCER MANAGEMENT GAMES WITH GRAPHICS! 

*SPECIAL OFFER: Soccer Supremo & Mexico '86 (4 tapes and 2 manuals packaged as 2 
games) £14.95 

Bolh games are senl by return post, 1 sl class. Access aulhorisation accepted over the 'phone 

QUAL·SOFT Tel: 0438 Please supply: Na me: 
Dept. EU, 721936 Socce r Supremo 0 £9.95 Ad dress: 
18 Hazlemere Road ~ Mexico '86 0 £9.95 
Stevenage SG2 8RX SS& M'86 0 £14.95 Access No . ( if applicab le' 
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dventures by 
Pendragon.=!J 

IT appears tha t we have 
seen th e last adventure 
releases from both Potters 
and Holl-Soft. 

Whil e this news will not 
disappoint many readers, if 
th e quali ty of those corn· 
panies' games are anything 
to go by - Twin Orbs of 
Aa linor e•cepted - the 
fo llowing snipp it might. 

The end is nigh 
for Woodbury 

After a disastrous year in 
1987, Shards has decided to 

7 
cease trading. This is for me 

I the mos t disappointing 
news I have heard on the 
adventu re front. 

Shards has produced 
Electron software since the 
machine's inception, and it 
is a crime to see it fold. 

Alt hou gh Steve Maltz 's 
adventures didn't appeal to 
everyone, Woodbury End 
will remain firmly in my all 
tim e Top 10. 

I suggest that i f you wis h 

10 obtain copies of these 
adventures before they dis­
appear into oblivion, you 
should write to Steve at 189 
Eton Hill, llford, Esse• 1 G 1 
2UO. 

W hile you're at it, you 
could sugges t that he 
reconsiders his decision. 

However, for every death 
there is a birth , w hich brings 
me to Topo logi ka. 

I ment ioned thi s corn· 
pany's disc releases in Feb· 
ruary's column end apolo­
gise for stating the price to 
be £17; they are, in fact , on ly 
£9.95 each. 

If you have a Master Ram 

Roodern·:fjau cffame 

O,,.ration Safras - Harry Bastien (conti nued from last 
rr,onthl 

GO TO YORK- EXAM SHED- COMBINATION IS 3876 -
GO TO CARLISLE - ASK MAN - GO TO MANCHESTER -
DROP OBJECTS AND GET LADOER - CLIMB LADDER -
OPEN WINDOW - DROP LADDER - GO TO DERBY - ASK 
MAN - GO TO NOTTINGHAM - EXAM WALL - EXAM 
BIN - EXAM ENVELOPE - EXAM STAMP - GET STAMP -
GO TO SOUTHAMPTON - SELL STAMP - GO TO LEEDS 
- GIVE MONEY IN CASINO - GO TO READING - ENTER 
BUNKER - EXAM ROOM - GET SWORD. 

Rearrange the letters of carethemyn to give you the 
final clue. There are a few red herrings. such as the 
cheque in the envelope and the book of false information 
- beware or them . 

Enthar Seven - The Boss (continued from last month I 

To escape from the te rminal nightmare you must wake 
up. Carefully search your surroundings and you will find 
that you are bound with webs in the giant spider's larder. 

In order to extricate yourself. you must rub the web 
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Board or a Jafa Mode 7 
adapter with a 5.25in disc 
drive, the revamped Count· 
down to Doom, Acheton. 
Philo sophe r's Quest and 
Kingdom of Hamil are 
essential buys. 

Meanwhile, Peter Kill · 
worth is writing the long· 
awaited sequel to Count ­
dow n. Return to Doom. 
Topologika - rormerly Chalk· 
soft - has also promised four 
new adventures on disc this 
year. 

Many readers have asked 
for a list of the best 5.25in 
diSC·Only adventu res cur­
rently availab le. You can see 

them in the adjoining panel. 
Once again, Slogge r's 
Master Ram Board is an 
essential addition to your 
Electron, as all but one 
require 64k to run. 

Another price mistake is 
t hat of Adventure Soh UK's 
Scoops which costs £9.99 
and not £7.95, as previous ly 
stated. 

I have sent a copy of this 
four·game co mp ilati on to 
Rober t Henderson as a 
to ken of thanks for the copy 
of Eye of Zottan which he 
kindly sent in response to 
my recent plea. 

Many of yo u will have 

with a nail severa l times. You are now free to travel 
South through the arch. You were fortunate to have leh 
your torch switched on, so you have enough light to 
collec t your belongings. 

At one location lies a perplexing maze with various 
coloured exits. It is now that the sweet has its second 
use. Using a suck it and see technique the sweet w ill 
revea l different colours as it becomes smaller . Each one 
will respond to a maze e•it . Follow a white, red, blue, 
yellow. orange route to escape. 

Switch off your torch to save its power. At the foot of 
the staircase you will soon discover a small alcove and a 
via l of liqu id poison, wh ich should be collected . Now 
drop through the ho le in the floor and you will find 
yourself back in familiar territory. 

A quick jo urney Northeast will uncover a small twig 
which is worth getting. Now return to the door of lhe tree 
and wear the helme t again to traverse the high-altitude 
ramp. Upon reaching the platform you should stand on 
the flipper plate to be transported back to the forest . 

At ground leve l, remove your helmet and retrac,e your 
steps through the forest maze to the teleport booth . Back 
at the comma nd centre yo u are now in the final stages of 
this adventure with only sector five and the last bit of 
sector two to conq uer. 



noted Jonat han Page's 
letter in January's M icro 
Messages concerning the 
so-called Inflated marks 
given by reviewers to soft· 
ware in Software Surgery. 

Jonathan's lener follows 
hot on the heels of others of 
the same view which I hav e 
received in my mailbag. 

In the course of a year I 
probab ly receive more than 
30 adventures for review or 
appraisa l from software 
companies. 

Compe tition for space 
means that damning 
reviews are omitted auto· 
matically and even reviews 
of so-so games rarely reach 
our pages. 

To prove a point I hereby 
lis t my vile pile of 1987, 
reviews of which never 
passed the initia l sorting 
stage. 

Adventures which in my 
humble opinion were not 
wonh publishing included, 
Warcry, Return of Fli nt, The 
Banished Prince. The Druids 

Circle, Mission XP2 and The 
Archers. 

I am sorry if that sounds 
callous, but if good software 
is to flourish, a certain 
amount of weeding has to 
take place. 

The number of adven · 
lures released which con· 
ta in annoy ing bugs and 
garbled messages has not 
decreased. Once again 
Adventure Soft UK is one of 
the culprits . 

It appears that there are 
many bugged copies of both 
Buckaroo Banzai and 
Temple of Terror circulating. 
I have two copies of each 
game, and the most recent 
in each case appears troub le 
free. 

If you have an earlier, 
bugged copy of either of 
these games I suggest you 
return them to US Gold, 
Units 213 Holford Way, Hol­
ford, Birmingham, for an 
immed iate rep lacement. 

Fina lly , unt i l the bugs 
leave Bedquilt, happy 
adventuring. 

1 Enthar Seven ............... Robico 
2 Acheton ........................ Acornsoft/Topologika 
3 Egyptian Adventure .... Duckworth 
4 Dreamtime ................... Heyley 
5 Kingdo m of Hamil ....... Acornsoft/Topologika 

Pendrsgon's top five 5.25in dlsc adventures 

Philosopher's Quest - John Tipper-lcontinued from last 
month) 

When you reach the beach go West then North inco the 
cliff. As long as you have th e cheese you can take the 
mo use, whic h in turn will frighten the elephant. 

Carry on to the cliff and get the dog from the room 
beyond the tusk . Collect the tusk upon your retur n, then 
go to the bungalow and give the lady her dog. It won't be 
the right one, but don't worry. 

Return to the shop and leave any treasures which you 
have collected. Now go to Piccadilly Circus. Enter the 
Danger Trap locations using the jump and crawl process, 
and in the room where you found the trophy say SPOT. 
Return to Piccadilly Circus, get the bottle and matches 
and leave them outs ide the shop. 

Visil the bungalow again. Give the lady her second dog 
then return once again to the shop. Travel East until you 
reach the kennel room. Now get the dog and go 
Westwards from the shop until you pass under the paint 
dropper which wi ll render the dog visible. 

Take this dog 10 the old lady and follow her when she 
jo urneys North . Retrieve the will and return to the shop. 
Get the bottle of ink, go by the paint dropper and move 

'j;fd\'enturers n:1ossaf\' 1, On f,nued Jrom 
_j-JJ. -~ (.,, [,hi mont11) 

Fairy : Is it a tooth Fairy? 
Fallen roc;ks: A blockage which will need investigat ing or 
climbing. 
Fallen star: Must be worth catchi ng, but don ' t burn your 
hands . \ 
Figurine ; Su rely a t reas ure . 
Firefly : A source of light. 
Fish: Could be a red herr ing or even a source of food. I, 
Flames/fire: Probably need ext inguish ing with water. If ~ 
the fire is elemental ii could be a source of life and 
power. 
Food: Eat it. 
Frog : To kiss or not to kiss? 
Fruit: Food. 
Furniture : As a genera l guide, sit on chai rs, but with care, 
exam ine desks and tables, open drawers, enter cup ­
boa rds, move rugs and open chests. 

1Mlcms Sohm 
Michael Hardy, Christine 
Beckingham and Lee Lang­
ford are all stuck in the early 
stages of Epic's Quest for 
the Holy Gra i l. To escape 
unscathed from the wood­
cutter's house they should 
h ide the axe under their 
tunic . 

so that he has a means of l 
tying the raft 10 the tree on i 
the island. 

At a later stage in the 
same game Daniel Gilbert 
must take care to cut the 
rope before making the raft, 

In Cast le Frankenstein , 
Colin Campbell and his dad 
should wear the tin hat 
while outside the castle 
walls to avoid a splitti ng 
headache. 

In Whe e l of Fortune , 
Joanne Bull will find the 

Tum to Page 42 ... 

down. Go East and lill the bottle with ink. The maze can 
be easily mapped. 

Take the will to the solici tor's office. Leave East then 
come back and collect th e cheque. get the platypuss and 
leave it with th e cheque at the shop. 

Go back to the cheese location and move South to get 
the chain. Move bac k to Piccadi ll y Cir cus and go 
Southwest then West towards the miner . Switc-h off your 
ligh t and journey by match light. When you have been 
bored to sleep by the miner and woken again, switc h on 
your lamp and trave l West. Get the albatross and return 
to Piccadilly Circus. 

\ 

, 
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dragon in the caves to the 
Sout h of the valley. She 
should throw water over it 
to extinguish its fire. The 
basket and snake should be 
placed at the entrance to the 
troll's cave. 

( It seems that the old Epic 

adventures are gaining a 
resu rgence of interest since 
their prices we re reduced. 
They certainly re m ain 
excel lent adventures even 
by today's higher standards. 

For the sake of the sanity 
of Chris Richards, A. Bailey, 
Mart in Bentley, Peter Noble , 
Darren Waterfield and many 
others. there now f o llow 

® ROMPLUS -144 
lrom JMA SYSTEMS 

UP TO 144K OF ROM AND RAM IN A PLUS ONE SLOT 
The ROMPLUS-14' iS tuly buflereel anC1 has 8 soc:kels 10 hOld ttlther 8 ROMS ot 
7 ROMS J)l.1$ i 32K RAM. The ROM.s 3tt inclviduilly sottware st.tect.8blt Yi.a an 
adcitlonal operating system AOM suppied In the unit The RAM Is c::or'lgured as 
2 • t6K sidewayS ROMs. t aetl ot wNch can bt IOaotd eithtt trom diWUIPt or trom 
OCher ROMs, k>r appllc:Mlon& t.rw req.ilre two ROMs $1rrulaneously . II both PI.Ja 
Ono skits ate available, 2 ot tht:Se units can be used IO l'IOld 288K o, ROM/RAM! 

Price Only £39 + £15 II RAM required 

°Hwe Ill lasl is• t1ue Mode 7 edal)lof • • • end wry impr•ssiY• il • too.·-E.U .• Avp. "81 
"Aqu~ pioducl welm.O. .. • bv)' il:-A.t .a ~ Ff/b. 'U 

ELECTRON MODE 7 ADAPTOR 
Full l'larlMart i,,..,,..ment,lion gi'lff ll'lt Electron I lrut MOOE 7 <lsplay. 
1K seteen. di'ed ctiaracte, pokes, 1u111eteteXI Character set . 
Co"1)8tiblt wfth Woldwist Plls . 
Con'C)atible with Prestel/Mk:tonet and Teletext (Ceecall/Oraele) ad~on. 
Co"1)atible with long MOOE 7 adveolure games. 
1V and RGB outputs.. 
Scrtwoin case fils between Elrec::Cron and PllS Ont and p,ote<:1.1 COMtaon . 
Available as a kit - bate pci) , pans 11st and la)'out 

Prices: Full Unlt-£89, Klt-£25 + £10 for cas.e 

S.in available -

The Original E2P Second Process or Kit 
Batt pc:b, lnlln.ac:lon boOklet, sottware on cassette, 3.S· dsc or ROM 

' Art aotlent ldd-cn." -A &B. ~. ~w 
Prices : With software on cassette - £15, 3.5" disc or Rom - £20 

All PRICES ARE INCLUSIVE OF POSTAGE, ETC. 
Pleasa allow 28 days deJ\lery 

JAFA SYSTEMS 
9 Lon-y-Garwa , C&erphllly, Mid-Glamorgan CFS 1 NL 

Telephone: (0222) 887203 

SEE US AT THE E.U. SHOW 18-20 MARCH 
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some h ints to he lp over · 
come part one of Melbourne 
House's Dodgy Geezers: 

Examine all Wanted pos · 
ters to establ ish the mem ­
bers of your gang . Go East 
from the starting location, 
then South where Bullet­
Proof George will give you a 
piece of paper . Read this, as 
it contains Little Ken' s 

---

phone number. ~ 
Phone him from the I 

Korner Katt. Reply Little Ken 
to the question you are ) 
asked. Wait for him to give l 
you a t ip for the dog race. 
Pass this on to Tweedle . 

Go and collect your winn. 
ings and the pick·axe from 
t he constru ctio n sit e, and 
leave them both outside the 
snoo ker club. Be careful 
with your ti ming. 

Meet Tweed le in the ~ 
warehouse , hang arou nd 
then search the place th o­
rough ly. The matches pro ­
vide entrance to the club . 

- The dobermans need to be 
put to sleep. Enter the club 
and buy generously. Hang 
around in the graveyard at 
the w itching hou r. 

Hi -Score is where you 
would expect him to be. Get 
a book from the library 
based on the advice g iven 
by Soapy, Tweedle and 
Cracker. 

Listen to the pub phone at ' 
lunch time. Let Mr Video in j 
on the job, collect the pick­
axe and mee t the Geezers in 
the alley. ~..,..---

PROJECT EXPANSIONS i~ 
,~the flfCTRON ~ 
._ fl[llllSICl{flf ._ 

A UTILITY ROM 
40 commands on a 16k rom - aoorrmand for everyone 

from error extension to character designer,, PRICE > > 

1L-f1Jl/1,f/1] JJJJ°~~ 

l J rl / 1,' (;[; /1 fJ:f 11 /1 r/ 
THE 4 CHAI\NEL SOUND CARTRIDGE L..CJ 
at 1851-· bbc SOU'1d conmand capabillti8$ .. ,plugsinlo the = 
p1us 1 - lirrited otter-SPEECH! v.orth £9·99-FREE = 
AlSO: PRICE>) ~ 
U~ PIJIT ioc ROM soc~et 
BffiM Programmer 

r29-B5 all prices+ VAT £34'95 

NOW AVAILABLE FROM 

M&S ASSOCIATES 
40 Meyrick Drive, Newbu~. BerksMre RG14 6SX. (0635) 45774 
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Learning CAN be fun 
• Use your Electron to teach and amuse 
your children at the same time . 

• Three packages crammed full of 
educational programs - and 
so ·t1sy to use! 

• Each program has been 
educationally approved 
after extensive testing in 
the classroom . 

---~ ~· -. ---· --.-, 
"~ -- -.... --_-.;. -~ ---· ...----z.. -__. 
~ 

~ 

~ --. ---­__ ; 

..-·­-----. - ~ --:. . __. 
-,...---__..... ....... ---::::::. _.. ---~ ----.....-...-,,.. -­_, 
~-....-. --· ------·-­----~ ----. _,,_ - -~· ~·--~ 

Alphabet 
Co lours 
Counti n g 
H ouse 
Magic Garden 
Matc hmak er 
Numbers 
Pe lican 
Seaside 
Snap 

Balance 
Cast le 
Derrick 
Fred's Words 
Hilo 
Math s Tes t 
M ouser 
Numb er S igns 
Se awall 
Super Spe ll 

Ag,•s 8- 12 

Anagram 
Codebreaker 
Dog Duck Com 
Guess ing 
Hangma n 
Maths Hike 
Nim 
Odd Man Out 
Pe lmanlsm 
Towers of Hanoi 

PELICAN 
Teach your children to cross the 
rood safelv at a Pelican crossing 

NUMBER SIGNS 
Provide the correct arithmetic 
sign and aim to score ten out often 

HANGMAN 
Improve vaur child's spelllng with 
this fun version of the popu lar game 

HOUSE 
Select the colours to drow a house 
- hourS of cte<1tlve entertolnment 

BAI.ANCE 
I.earn moths the fun way. Tvpe In 
the answer to balance the sca les 

ODD MAN OUT 
Find the word that does not flt -
before your time rons out 

TO ORDER PLEASE USE THE FORM ON PAGE 53 



OWNERS of the Electron 
Ma st er Ram Board from 
Slogger will already be 
aware of the vast increase 
in the power of their corn · 
puter . 

But have they ever won · 
dered what else can be done 
w i th t his marvellous 
add -on? 

In 64k mode the Electron 
always has an area of 
memory left over, which is 
only ever used as a prin ter 
buffer by Slogger's Expan ­
sion Rom 2.0 - if you have it. 

In th is new series we shall 
expla in how to use this extra 
mem ory to fu ll effect, and in 
the process add a whole 
hos t of new ut i lit ies to your 
Electron's repenoire. 

Later in the series we will 
present a program which 
can store and retr ieve str · 
ings of 1ext from this area, 
and also a twin file editor 
which allows you to edit two 
Basic programs in memory 
at once, one in normal 
memory and the other held 
in shadow ram . 

To set the scene, a little 
background informa tion is 
needed before tackling the 
ram board proper. Leaving 
aside the tu rbo driver part of 
the board, in 64k mode wha t 
you have is basically an 
extra 32k of memory called 
the shadow ram. 

But as t he Electron 's 
memory already includes 
32k of ram, the 16k Basic 
rom and the 16k operating 
system rom - mak ing 64k 
altogether - and the 6502 
processor simply can't 
access memory higher than 
64k, how is it done? 

Well , the system which 
allows t he extra 32k 
provided by the Maste r Ram 
Board to be used by the 
6502 CPU is kn own as 
paging. Th is simply means 
that th e 32k shadow ram 
ins id e the Maste r Ram 
Board completely replaces 
t he Electron 's own 32k 
memory . 

However, all screen 

Feature 

CHRIS NIXON on how to utilise the hidden 
memory of Slogger's Master Ram Board 

output is directed only to th e 
Electron's original memory 
instead of the new ram, thus 
freeing up to 20k more 
memory for your Basic pro· 
grams, word processing and 
so on. 

The upshot of this paging 
technique is that you will 
always have a mass ive 28k -
32k minus operating system 

&FFFF -

&COOO -

&8000-

&3000 -

Slogger 
MOS 
rom 
(16k) 

Basic 
rom 
116k) 

Screen 
memory 
(20k) 

Spare 
memory 
(12k) 

Bank 0 
Electron ram 
and paged roms 

workspace - for program ­
ming and other uses, 
regardless of the screen 
mode used . 

It is important to reme m ­
ber that t he Electron is 
complete ly unaware of any 
change from normal oper· 
ations. This is because of 
Slogger's clever memory 
controller chip, which ettec · 

----~ - &8000 

User 
ram 
(28k) 

tively acts as a set of railway 
points . 

Whenever the operating 
system attempts to print on 
the screen, a new pathway 
is temporarily switched in 
lin e for the data signals to 
follow. 

This path leads to the 

Turn to Page 46 ..,.. 

---- &oEOO- PAGE 
(moveable boundary) 

'-----' - &0000 
Bank 1 
Shadow ram 
provided by 
Master Ram Board 

Figure I : 
Electron memory 
map in 64k mode 
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Electron's old 32k or 
memory, and results in text 
and graphics being written 
soley to this memory bank. 

However , the rest of the 
time this extra pathway is 
simply not there, allowing 
your prog rams and data to 
extend right into what 
would normally have been 
considered as the screen 
memory, but which in fact is 
inside the new bank of 32k 
provided by the ram board. 

For the sake of clarity, 
from now on I shall refer to 
the Electron's original 32k of 
ram as bank zero, and Slog­
ger's new 32k of ram as 
bank one . 

What we therefore have is 
an Electron with a full 64k of 
ram, but split between two 
separate banks. 

Ban k zero is now only 
ever used as scree n 
memory, so depending on 
the current screen mode 
there is anything from 12k to 
as much as 24k of bank zero 
left unused by the Electron . 

HIMEM will always be at 
&8000 - the o ld top al 
screen ram - thus giv ing us 
ou r 28k of usable ram. 

There is only one problem 
associated with any shadow 
ram environment. Arcade 
games will not wo rk ii they 
attempt to di rectly peek and 
poke the screen ram. 

If you think about it, you 
can see why. What is hap­
pening is that bank one -
Slogger's new 32k - is being 
accessed. instead o f the 
screen in bank zero . 

II we wish to peek and 
poke any al bank tero we 
have to manually switch the 
"points" over first, which is 
what we'll shortly be 
com ing to. 

Figure I shows a memory 
map d iagram of yo ur Elec­
tron running in 64k mode 
which should help clear up 
the picture. 

BBC Master 128 micros 
have shadow ram as stand · 
ard, and the extr a 12k 10 31k 
- t he BBC's Mode 7 on ly 
uses 1 k of screen ram - left 
unused by the screen in 
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bank zero is put to good use 
by the operating system as 
workspace for flood fill 
routines, AOFS workspace 
and so on. 

The Electron, however. is 
unaware of the extra ram's 
prese nce and so cannot use 
i t. Indeed, Slogger's printer 
buffe r rom seems to be the 
only piece of softwar e cur· 
rently using this area . 

As it happens, accessing 
the h idden memory is 
remarkab ly easy from both 
machine code and Basic . 
Slogger has provided a call 
add ress at &FBFD - wh ich is 
central to this whole series -
for just such a purpose . 

It is this call which allows 
us control over Stogger's 
" railway points" , and when 
using it we don't even have 
to make sure that the points 
are reset prope rly 
afterwards . 

All this is catered for by 
the shadow ram controller 
chip - all we have to do is 
tell it where exactly we wish 
to store or retrieve the data 
from . 

II locat ion &FBFD is called 
with t he X and Y reg isters 
holding the low and h igh 
bytes of an address any­
where inside the lower 32k 
of ban k zero, then depen­
ding on the status of the 
6502's overflow flag on 
entry, a byte may be either 
read from or stored in bank 
zero via the A register. 

If t he ove rf low flag is 
clear, a by te will be read 
from bank zero and return ed 
in A. otherwise the contents 
of A are writte n to bank zero. 

Although we have a pos­
sible 24k or ram to play with, 
we are assuming the worst 
possib le case where Modes 
0, 1 or 2 are being used. 

So to avo id corrupt ing 
any part of a Mode 0, 1 or 2 
screen - held in &3000-
& 7FFF - we are on ly going 
to exploit the lower 12k of 
bank zero, from & 0000 to 
&2FFF. 

Listing I is a shortish pro· 
gram - made deliberately 
longer than strictly neccss· 
ary for clarity - which 
repeated ly prompts you for 

19 lE" Sh1dow r11 ttxt 
21 lE" store & rtt ri tvt 
31 lE" 8y Chri s Mixon 
,1 RE" <c> Eltctron User 
S9 "ODE ~ 
69 PROCassnbh 
78 REPEAT 
88 IMPUT l lNE AS 
99 PROCstore 

181 u, -
116 PROtretrieve 
111 PRINIAS 
Ill UNTIL! 
118 
1S6 OEfPROtstore 
161 ro%•8 
171 AS•AS•CHRS(ll) 
1H FOR LI• I TO LUU 
191 Al•ASC("IOS(AS,ll , I)) 
Ill xx,, •• 1 "OD IS6 
Ill Yl•r1ol OIV IS6 
Ill ULlput 
238 ull=-rul+1 
118 NEXT 
ISI EMOPROC 
161 
278 OEfPIOCretrieve 
181 rioX•I 

Program I 

a sentence, and pokes it 
byte by byte into bank zero's 
lower 12k. It then retrieves 
and prints the sentence 
again. 

Although not a utility of 
any actua l use in itself, it 
illustrates that all I have said 
so far is indeed true - and 
also prov ides you with the 
skeleton of a working pro • 
gram which can be adapted 
for many other purposes. 

Note t he use of a small 
amoun t of assemb ly Ian · 
guage, needed in order to 
set or clear the status regiS· 
ter's over flow flag before 
any shadow ra m access. 
Unfortunately t his is the 
only bit that we can ' t do 
from Basic. 

The 1wo m achine code 
subroutines put and get use 
a quick and simple method 
or cha nging the overflow 
flag - which, by the way, is 
used to indicate if a machine 
code addi tion or subtraction 
resulted in an overflow. 

We don 't need to perform 
any add itions or subt rac· 
tions to alter the flag's 

Iii REPEAT 
l8i Xl•raol "OD 256 
JIB Yl •raol OIV 256 
l2i Al •USR(gttlAMD lff 
lli IF Al<>ll AS•ASICHRSAI 
348 rul:rad+ 1 
351 UNlllAl•ll 
l6i ENDPROC 
m 
388 DEFPROCasstable 
l9i fORpassl •ITOISTEPI 
408 Pl •l918 
410 [OPT pass! 
411 .put 
4Ji PHA 
448 LOA ,Ill 
4SI PHA 
461 PLP 
4 71 PLA 
480 J"P IFBFD 
491 .gft 
Sil lOA i i 
S 11 PHA 
511 PLP 
Sli J"P IFBFO 
511 l 
sse NEXT 
561 ENDPROC 

state. however . This par· 
ticular flag is bit six of the 
status register, and its state 
can be changed by load ing 
register A with a byte whose 
sixth bit is either set or clear. 
and pushing A on the stack. 

Next the stack is pulled, 
not back into register A, but 
into the status reg ister P 
instead thereby forcing an 
immedia te cha nge in the 
overflow flag. 

Load A wit h a value of O 
when read ing, a nd when 
storing bytes set A to &40, 
before performing the stack 
swap into the status 
register . 

Finally, all lis tings prin ted 
in this series will only wor k 
if your Electr on is in 64k 
mode with Basic running in 
shad ow ram. You canno t 
work it t he ot her way 
around, and access the 
shadow ram from bank zero. 

• Now that you've had a 
taste of accessing the 
unused 12k, we'll continue 
next month with a powerful 
text storage utllity. 
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I HAVE an Electron system 
consisting of a $logger 64k 
Master Ram Board, a Plus 1, 
colour monitor and the ACP 
AP4 disc ddve system. I am 
interested in adding a music 
synthesiser and keyboard, 
and would like to enter the 
field of communications . 

Since ACP will shortly be 
filling the first gap with the 
Music 5000 synthesiser, I 
have turned my attention to 
communications and my 
inves tigatlons have Jed me 
to the following con ­
clusions. 

Prestel appears to use 
Mode 7, and therefor e I 
need a Mode 7 adapter. This 
is no problem as I can use 
the Jaffa Systems model. 

There appears to be no 
shortage of modems, but 
they all seem to require a 
different interface . The Data­
phone needs an RS423, the 
Miracle WS2000 seems to 
use the user port while the 
Watford Apollo seems to 
connec t to the 1MHz bus. 

I also appear to need soft ­
ware in the form of a roml 
that is, Commstar. 

I feel that what we need is 
an artlcle on the whole 

Buy a Beeb? 
No thanks! 
communications scene, 
dlrected towards the 
Electron . 

This should certainly be of 
interest to Electron users 
everywhere. 

One remark from Watford 
Electronics left me gasping. 
They insisted that I was 
wasting my tlme with the 
Electron and add-ons, and 
that I should sell up and buy 
a second-hand BBC Micro. 

I should like to state that 
the Electron, together with 
products from the likes of 
ACP and $logger, give my 
family and myself hours of 
pleasure - long may these 
firms prosper. 

The Electron is to the 
compute r industry as the 
Mini is to the car lndustry. -
Michael Allison, Addle ­
stone, Surrey . 
• We're pleased to see 
you're not swayed by such 
talk. No one has any right lo 

dismiss the Electron off ­
hand, especially when such 
a wealt h of powe rful 
upgrades can be bought al 
relatively low prices. 

$logger is of fer in g a 
budget comms package for 
(85, wh ic h i ncludes an 
RS423 in terface, Commstar 
software and modem -
everything you need to get 
on line to M icrolink. Tele • 
com Gold, Pres tel and 
Micronet. 

We hope to run a feature 
on the ins and outs of 
communications and a 
review of this comms pack· 
age in the near future . 

Multiple 

printouts 
I AM the proud owner of an 
Electron, and I have had a 
Plus 1, View rom cartridge 

No -go catherine wheel 
I WISH to inform you of a 
faulty disc I received from 
you. It was the January 1988 
Electron User program disc, 
and the problem is that the 
10 liner, Catherine Wheel, 
has a mlssing llne - there's 
only nine! 

After I typed in the line as 
printed in the magazlne, and 
having gone over the pro• 
gram several times, I have 
stl/1 failed to get it to work. -
Mr A. Ross, Dudley, West 
Midlands. 
• Thank you for bringing 
our attention to this prob· 

lem . Line 60 is indeed miss­
ing from the Catherine 
Wheel program on ou r 
master disc, and as it is the 
part responsible tor creating 
the picture then the pro ­
gram won't wor k. 

The l isting as printed in 
the magazine is correct 
though - we typed it in to 
make sure. 

However, not only has the 
master disc now been fixed, 
we also have an enhance • 
ment to the program wh ich 
smooths out the sp in­
ning spokes considerab ly. 

Simply replace line 70 with 
this one: 

71 FORS%•5881bliS1£P·48:P 
JOC<ii<1,e (64' , 111,1%): NEXT :t 
EPEAI: roR xx, 1 10 II :VOU J 9, 
Xl.,1;B;9;:JF xt :1 VOU19i15.,I 
,8,8,&:NEXI :UNT!t l E\ 1£ voij 
19.,xx- 1,e,e,e;8 :HEXT:UWTJl 8 

II, after enter ing line 60 
from the magaz.ine, you still 
can't ge t it to work, you 
m ust have made a typ ing 
error somewhere. Please 
check it carefully. 

and a DMP 2000 printer for a 
few years now. 

Although I think I know 
View like the back of my 
hand, I obviously don't, 
because there ls one option I 
haven 't yet found in View 
which a lot of other word 
processors have. 

Each week I type out one 
A4 side of text and print 
about 100 copies, and I find 
it extremely boring having 
to sit in front of my com­
puter and monotonously 
type PRINT after each copy 
has finished. 

There must be some way 
of telling the computer how 
many copies of the text I 
want printed. 

I have tried a number of 
different methods, all of 
which have failed miserably 
because anything you type 
in after the PRINT statement 
ls taken to mean a filensme 
and View starts searching 
the tape. 

I do hope you can spare 
me yet more boring hours 
sat in front of my text-filled 
monitor. - Christopher 
Jackson. Harrogate, North 
Yorkshire. 
• Strange ly enough, 
Acornsoft never provided 
View with a facility for print­
ing multiple copies. The 
closest it came was allowing 
several filenames separated 
by commas to be placed 
after the Print comma nd, 
which told View to fetch 
each file in turn and print it. 

However, there is only 
enough room for a dozen 
filenames to be specified on 
the command mode line. 

A lternatively you ca n 
press P and Return together 
about 16 times in success­
ion, but this is a far cry from 
100copies. 

The following listing ere• 
ates a machine code file on 

Tum to P.,,. 48 ., 

April 1988 ELECTRON USER 41 



,.. From Pag e 4 7 

disc or tape which, when 
'RUN, will print up to 256 
copies of the text currently 
in memory. 

It works by putt ing P and 
Return in the keyboard 
buffe r fo r you as many 
times as spec ified, but it 
checks to see if th e buffe r is 
fu ll fir st, so th at no pr in t 
comman ds are lost. 

18 R£" ~ul l iot e (op1es 
18 •OOE6:F0Rpl •ITOIITEPI 
39 PZtC900: [0PT oX 
48 LOl,p •OD116:S14 1111 
Si LOl,o OlVIS6:S14 1111 
60 t DA •14:LOX •' :t DY ,e 
79 J• P &FHI 
82 •? 
91 PMP:PHl:114:P•l:TYA 

181 ?Hl:LDX•lll:LDY, 111 
111 LD>•118:JSR lf ffl 
128 CP~•0:8W( ex, t: lOA, 13& 
ne Ln,ie:u>Y.ASc·r 
1LI JSR lfffL:LD4•l l8 
Ill LOX•i:LOY,ll : JIR &ffil 
160 DE( nu•:BPL e~i t 
171 LOA•ll:LDX•L:LDY•i 
181 JSR lfffl 
190 . e,.i t 
zee PL\ : TAY:PLA:i AJ:PLA 
110 PLP:Rll 
Iii .na•:EOUS180:l:NEXl 
Ill OSCLl'Sl.COP!ES 988 •, 

sru·P t 

Simply replace the 100 
after the EOUB in line 220 
with the number of copies 
you would l ike. Save the 
program, run it and enter 
View. Then load yo ur text 
and type 'COP IES, and no 
mo re superv ision should be 
necessary. 

Ram home 

the facts 
I HAVE recently bought the 
Advanced Sideways Ram 
from ACP, and excellent lt is 
too. I don't yet anticipate 
writing any roms myself, 
although I now fully under ­
stand the rom format. 

Maybe a good idea would 
be for Elec tr on User to 
include more articles and 
information about sideways 
rom and ram - the February 
1986 back issue was well 
worth buying for an article 
on ho w to make the most of 
sideways ram. 

I have also found that 
some BBC Micro and Master 
rams work on the Electron 
with ASR fitted. I have only 
tried those on the Master 
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ALL programs printed 
in this lssue IINJ exact 
reproduction of list­
ings ta.ken from run ­
ning programs which 
have been thoroughly 
tllStOd , 

However on the 
vory rare occ,sions 
that mistakes may 
occur co"ections will 
be pubflshed as a 
matter of urg enc y. 
Should you encounter 
error mfJ.ssages when 
you type in a program 

Compact welcome disc and 
a few from a BBC Micro, but 
Compact Logo works per­
fectly . 

I don't know how 10 use 
the Sprlte rom, but I suspect 
it uses shadow ram. Other 
BBC Micro roms just crash 
outright. Here are a few I 
have tried that work per­
fectly: Logotron Logo, 
Edword , ADI, ADT, 
Addcomm , BBC Monitor 
1.92, and Help II. 

Some of these use Mode 7 
and therefore can produce 
some strange effects, but 
function correctly neverthe · 
less. I am also pretty sure 
that BCPL. Coma/, Prolog, 
and Ultracalc 2 are also 
compatible. 

Would it be possible for 
Electron User to create a 
column for rom/ram users, 
provided you get a good 
enough response? 

I would also like to know 
whether the Acorn 1770 DFS 
and GXR work on an Elec­
tron . - Paul A. Clarke, Gol­
borne, Warrington . 
• We're not sure whether 
the Acorn 1770 OFS is Elec­
tron compatib le or not - but 
as ACP produces i ts own 
version, it doesn't really 
matter . 

Theoretically, any BBC 
Micro rom which uses 
Acorn recommended pro­
gramming protocols, and 
doesn't assume anything 
about the machine it's 
ru nning on - such as OS 
version number, alloca t ion 
of ram workspac e - will run 
quite happily on an Electron. 

The trouble begins when 
a rom pokes or peeks fixed 
loca tions in ram to gain its 
info rmat ion about the 

they will almost cer­
ts.inly be the result of 
your own typing mis ­
takes . 

Unfortun11tt1/y we 
can no longer answer 
~anal programming 
queries concerning 
these mistakes. Of 
course letters about 
suggt1sted errors will 
be investigated with­
out delay, but any 
replies found neces ­
ssry will only spptJar 
in the mail pages . 

sys tem, wit hou t going 
through the legal channels 
and vecto rs provided fo r 
this purpose. 

We can't see that side ­
ways roms and ram will 
ever justify t hei r own 
regu lar co lumn, but we will 
continue to run art icles and 
featu res from t ime to time 
conce rni ng new develop · 
ments and tech niq ues of 
sideways rom and ra m 
usage. 

GXR does not work prop­
erly on the Electron. 

Program 

protection 
EVER since I started pro­
gramming I have wanted to 
be able to protect my Basic 
programs from prying eyes. 
Please could you answer 
two questions: 

How do you put a VDU 21 
- disable VDU drivers - in to 
a disc title? How do you use 
Osbyte 247-249 to make 
Break!Control+Break re--run 
a Basic program? 

I hope you can help me 
with these problems, 
especially the second, as I 
have no knowledge of 
assembly language. 
James Timmons , Solihull, 
West Midlands . 
• Sometime this year we 
hope to publish an article all 
about program protec tion 
techniq ues. All we can say 
for now is that you can use 
'F X200.3 in a Basic pro­
gram, which wi ll disable 
Escape but not Breaks, but 
will wipe the compute r's 
memory i f Break is pressed . 

Spritely 

characters 
I HAVE only recently started 
reading Electron User and I 
think it is excellent. I was 
wondering if you could 
possibly include a column 
on games programming, as 
I have had my Electron for 
about two years but still 
haven't been able to crack 
the ar t of creating arcade 
games . 

Also, could you tell me 
how to use more than one 
colour in a character defined 
with the VDU 23 command? 
I presume it can be done, as 
I have seen the effect used 
in games which I have 
played . - Geoffrey W illis 
(11 ), Southbourne, Bourne­
mouth . 
• Over the last few months 
Electron User has been 
running all sorts of articles 
for the serious games pro­
gra mm er, ranging from 
Roland Waddilove's machine 
code sprites series - Part 3 
of which is inside this issue 
- to Pete Bibby"s easy 
machine code tutorial -
which started last month . 

We don' t often publish 
progra lT'S making use of 
multicoloured user.defined 
cha racters, as the meth od 
involved is rather slow. 
However, for those of you 
who are interested the 
process is as follows: 

Design an ord inary eig hl · 
by -eight character on a 
piece of paper . Colour in the 
pi xels however you want , 
and 1hen separate th e 
design into several 
ind ividual cha racters, each 
representing a d iff erent 
colour, and each consist ing 
onl y of pi x els fro m lhe 
origina l design which are in 
the corresponding co lour. 

For instance, suppose you 
wou ld like a red mons ter. 
with yellow eyes and mou th 
and blue pupils. Draw it on 
yo ur grid, and colour in the 
different parts . Three 
colours are invo lved, so 
draw three new grids on 
your paper. 

Now copy all of the red 
pixe ls from the ma in 
coloured grid to the same 
relative positions on grid 
one. Then copy all yellow 



pixels over to grid two. and 
finally copy the blue pixe ls 
to grid three. 

Work out the character 
definit ions for the three 
separate grids, discarding 
your original mult i-coloured 
design. Place these in 1hree 
VDU 23 commands, and you 
are almost ready lo print the 
monster. 

Finally you have to place a 
series of control codes into a 
string. to achieve the effect 
of overlaying all three parts 
in their different colours. 

To do this each part of the 
charac ter is printed. 
f o ll owed by a backspace 
and colour change before 
printing the next part. 

You have to link the text 
and graphic cursors, and 
prin t your sprites at pixe l 
coordinates to achieve the 
character overlay effect. 

Try the following demon ­
stration. Bear in mind that 
Mode 5 will of course be a 
lot faster. but limits you to 
only four colours . 

19 RE,&. 8,s.fi Spr[t_y 
- 10 MODfl :2lQCdefc+,,e 
~ I YOUl}·$101;8;&;0 ; 
"'""<;0 fORYt1 l2J-0991 SlEP6' 

18 fORXi':0fOt2"79 SJ EPtl8 
68 i>ROCs@i./eC\l ,Y1 l 

;.l8 H!XT ::IIEQ : ENO 
88 DQPJ OC-dlii oe 

z:.18 0Ull,IIJ,18,61 J.11, 7l 
......,g, 1n,65., 1n , 23..,225,0,.e.,a, 
5 , 34"""";0..,6j ,0,23,226':0,0,i.,0, 
IM,8, &-.; 

10!'JFORLl• lt0tl : RHfe 
11 &I AS, ,s'\'ta RS<1l I ;JI E I 
ll M IOPlOC 
ue oup-1oc,01·n .q_;;l.ll,;.• 

OVEX) ,l.r::f 
1C0 VO~.I :JR l~ OllL: E.'(?P 

&OC 
t-50_ Ol.J: A.;.1a .1 e .,:t.,za;. ,a, 1"8 .,e 

,3.,225;~1:8,~,4, 2?6 

Saving 

' chess games 
I HAVE now subscribed to 
your magazinB for cwo years 
and find it excelfent and 
very informative . I often 
type in your listings and 
enjoy getting them to work. 

I have ordered a Slogger 
disc drive system , and I 
wondered lf you had any 
plans to produce your 
monthly programs on 5.25in 
discs. 

Also, could you or any of 

REMOTE CONTROL PROBLEM 
BEING retired. I have a lot of 
time to spare and have just 
spent the last two weeks on 
the Label Printer utility from 
the October 1987 issue of 
Electron User. 

I know that my typing is 
correct because I have 
checked it over and over, 
and my wife has done the 
same. 

I saved the program on 
tape, and I then created an 
address file in View of 20 
entries which I also saved 
on tape. 

The program runs prop ­
erly until I try and load the 
addresses back in. Four 
addresses are read in OK, 
bur no more than that . 

All I get af ter the first four 
is the message Block? at line 
1510, and try as I may ir 
refuses ro work properly 
thereafter. 

You had a letter from a 

your readers help me wlth a 
problem I have with the 
Acornsotr Chess program? 
When trying 10 load a game 
I have previously saved ., I 
get the message Error - file 
too long. 

I have trled every conce iv· 
able length of name, differ ­
ent punctuation , quotes, full 
stops and so on, all to no 
avail . This is quite a problem 
as chess is often too lengthy 
a game to complete in one 
session. 

I have tried more than one 
copy of the program, and all 
my other software with save 
and load facilities works 
perfectly well. - Mr A.J . 
Allison, Leiston, Suffol k. 
• You don 't mention what 
sort of set·up you have . 
Although we are not familia r 
with Acornsoffs chess, it is 
possible that another rom in 
your machine - perhaps the 
Plus 1 rom - is causing the 
prob lem by clashing with 
the program. 

Another possibility is that 
you have a rom which sets 
PAGE higher than &EOO, so 
check this out . 

For the time being, try the 
Plus 1 disab ler pokes given 
in answer to And rew 
Cossar's problem elsewhere 
in this month's Micro Mess• 

Mr. P. Eisler recently who 
was having similar prob · 
/ems. You said ln your reply 
to him that lt was important 
to keep the letters in the 
correct case, but what is the 
correct case? 

I even created a file using 
ths sample addresses 
printed alongside the pro· 
gram listing, with the same 
results. 

As the fisting was 
incomplete in the first place., 
I am let to wonder whether 
this is stilf the case. I am 
very frustrated about the 
whole thing . - W .J. Leeson, 
Marus Bridge, Wigan . 
• We have received half a 
dozen letters mentioning 
exactly the same problem 
with Label Printer. 

Upon invest igat ion, the 
reason why sometimes no 
more tha n four addresses 
will load from tape has been 

ages, and try the chess pro· 
gram again. 

As 10 the poss ib il it y or 
producing 5.25in month ly 
discs , as always this lie s 
wi th the readers. If we find 
that there is a suffic ient 
demand we will review 
the current distribution 
methods. 

Less machine 

code please 
I AM writing to your 
excellent magazine in the 
hope that you can an swer a 
question or two for me . A 
short while ago I bought a 
cassette version of the Lisp 
language. Could you please 
tell me where f can obtain a 
copy of the manual lisp on 
the BBC Micro? 

I am also interested in 
Slogger's Rombox Plus, and 
I wss wondering whether it 
has a port for future 
expansion. 

Do you have any pokes for 
Srryker's Run? I ordered the 
game on cassette and found 
it very enjoyable, but I wish 
that Commander Stryk er 
had a few more lives. 

Electron User is superb 
and a great source of infor -

found to be caused by not 
hav ing a remote control 
facility on the tape recorder. 
(The accompanying article 
does stress that this is 
necessary). 

We reconstructed exactly 
the same symptoms by 
simp ly unplugging the 
remote control wire from 
our recorder, and as soon as 
it was plugged in again the 
prob lem disappea red. 

This is because Label 
Printer has to stop and 
process each block or the 
file after load ing it. and so 
the tape must be paused 
until the program is ready to 
read the next chunk. 

Failing to pause the tape 
means that by the time 
labe l Printer is ready again 
it has missed the vital block 
header information for the 
next part of the View fi le, 
hence the Block? message. 

mation, bur could you 
olease publish more pro· 
3ram s whlch have less 
machine code in them, as 
this is quire hard ro copy? 
Keep up the good work. -
Kenneth M acleod , Clack, 
mannanshire, Scotland. 
• We have a responsibility 
to our readers to always 
publish programs of the 
hig hest possible quality, 
and m ore of ten th an not 
they require at least a smat­
tering of machine code to 
keep the performance high. 

While we would never 
belittle 100 per cent Basic 
prog rams , there is no 
denying that machine code 
is especially use ful in 
games. where it can speed 
up th e action by a factor of 
anything from 50 10 200 
times. 

Also, a lot of special 
effects are poso ib le from 
machine code tha1 Basic is 
not capable of reproducing . 

We feel that the content of 
Electron User maintains a 
pre11y lair balance between 
Basic and mac hine code, 
and as our read ership 
acquires more and more 
expert ise we think you'll 
find much more demand for 

Tu m to Peg• 50 .., 
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programs written - at least 
in part - in this potentially 
more fascinating language. 

You can obtain a copy of 
Lisp on the BBC Micro from 
Watford Electronics , Jessa 
House, 250 Lower High 
Street, Watfo rd. The price is 
£7.95 plus £1 P&P. 

Turbo mode 

trouble 
I bought a Slogger Master 
Ram Board upgrade at 
Christmas, but when I first 
tried playing some games in 
Turbo mode, s number of 
unusual things happened. 

While playing Repton 3, 
after a few games boulders 
staned appearing ;n m id·air 
and walls were replaced by 
the man figure. 

On level eight of Chuckie 
Egg, platforms appeared 
and disappeared from their 
normal positions . In both 
Bandits At 3 O'clock and 
Beach Head, you could have 
only one or two normal 
games before the program 
stoned runnlng each game 
for only a second or so 
before returning to the 
optlons page. 

I would be grateful if you 
could te/1 me whether you 

have experienced similar 
problems and, if so, how 
you managed ro solve them. 

By the way, when I try to 
deactivate the Plus 1 and 
chain a game, the computer 
sometimes prints: 
CGETSREPEATPAGEPTR#L 
INEPROCORREAOEVAL 

Do you know of a new 
code for switching off the 
Plus 1? - Andrew Cossa,, 
Houston~ Renfrewshire . 
• We can only suggest that 
you take the casing off your 
Electron and examine the 
seating of the Master Ram 
board carefully. If in doubt, 
you must send the Electron 
back to $logger, explaining 
the symptoms as accurately 
as possible. 

To disable your Plus 1 
completely, enter: 

*FX 163, 12-!, 1 
?IIJ1>06 
~, 1n , u1 
?11'(,e-

Sound 

expansion 

. 

ONE of your headlines in 
January's issue stated that 
Slogger and Project Expan· 
sions had come together to 
create the new So und 
Expansion Cartridge. As the 

On the wrong trail 
I AM having some problems 
with character animation in 
Basic programs . I am trying 
to move a character around 
the screen using plxel 
coordina tes without leaving 
a tr ail, so far without 
success. Having finally torn 
my hair out, here is an 
example of my latest 
arrempr: 

Ii "OOEI 
Ii YDl! ll , IJU51 ,m ~ 1; 

, .SS ,'h; ,1;1,m , IS2:'l<OUI: r, 
10~: r , 101 

""10 ftOYEX, Y :VD1J253 
,0 u ,1Nnu<1ee>: HJ s, 

r•x:x·t"" 
10 If s, ·x x,n 
60 If cJs,·: r~,, 
70 I,b,)l' 'i' '!'.;· 
80~0:tO l0 

As you can see if you try 
it, it jvst doesn't work. And 
could you show me how to 
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register the pressing of the 
Return and Shift keys? -
Andrew Tomlinson, M or· 
peth, Northumberland. 
• We can see your problem. 
In the first place, you are not 
attempting to wipe the 
character before moving it 
to the new location . And 
even i f you were, the VOU5 
at line 10 would prevent you 
using a space character as a 
rubber. 

What you need is a differ· 
ent approach altogether. 
There are several aspects of 
your program that can be 
enhanced, the first being the 
keyboard input. 

You are using IN KEY$, 
which works perfectly well 
except that your character's 
speed is defined by the cur· 
rent keyboa rd delay and 
repeat rates. as set by '"FX1 1 
and ·FX1 2. 

sole designer of this 
product, I feel that I should 
point out that your info , . 
matlon is incorrect. 

Slogger has indeed 
reamed up with Project 
Expansions to market this 
and other products, bur had 
absolutely nothing to do 
with its design or produc· 
tion as incorrectly stated in 
your article. David 
lngleby-Oddy, Truro, Corn­
wall. 

Online 

astronomy 
I WOULD be grateful if you 
could draw your readers' 
attention to the details here, 
which I am sure wiJJ be 
welcome to all computer 
comms users: 

Prometheus Viewdata, 
Britain's first bulletin board 
for amateur astronomers, is 
now operational. 

It features an online data · 
base, science fiction stories, 
monthly skytreck, sate/lite 
section, radio astronomy, 
cosmochitchat, astrosoft• 
ware, club news, comms 
board, downloadable soft­
ware and more. 

All ca/lers are welcome, 
so why not logon and 
browse around? - Sysop 
(01-300-7177) 

Replace these statements 
with: 

l f ISKEY( -n) !HEN . •• 

where ·n is the negat ive 
inkey numbe r of the key you 
want to test. The manual 
will be able to tell you the 
negative inkey numbe rs. 

This way the keyboard is 
tested instantly and your 
character's speed is dictated 
only by the speed at which 
the rest of your program 
executes. 

Next , we must tackle 
erasing your character from 
the screen. Fortunately, the 
first parameter of th e GCOL 
command will furnish the 
means to do this. 

If set to 3, as in GCOL 3 , 1 
then all graphics - inc lud ing 
text linked 10 the graphics 
cursor - will be erased if 

Puzzling 

pokes 
IN the arcade corner section 
of January's issue of Elec­
tron User there is a routine 
for cheating in Bug-Byte's 
Plan 8. How do you enter 
this routine - before or after 
loading the game? - Very 
confused, BFPO 25. 
• This letter is typical of 
many we have received over 
the past months from 
people who are confused by 
the method used to enter 
the pokes given in Arcade 
Corner. 

Every poke and com mand 
associated with a particular 
cheat should be entered 
direct from the keyboard in 
the order given. 

The only exception to this 
is where you are to ld to 
change a particular line or 
lines in part of the game or 
loader. 

Cheats shouldn't present 
readers with any further 
confusion once this is 
understood . 

In the case of the Plan B 
cheat, however, we can see 
what you mean. 

It does loo k rather 
ambiguous, but 10 use it just 
enter and run the cheat and 
then CHAIN the game as 
normal. 

printed tw ice at the same 
position. Realising this, and 
aher adding a copy of the X 
and Y coordinates for tid ier 
erasing, we end up with : 

11'\0 DE 1',1/0UIJ, ;l)e .~~ ,J_2"{ 
, 119,1;, , l0'1,60,'667l29:l oO; : 
Xl•j '8: Y~sHI :,GC~ l , ~ 

{i "ovnt%;: ,ou1f0 
lf REPEA1:rn , fl' :Y1r>H :E 

~,e 
t/' IN<EY(- !a) E • l-:.).t , 

n-, 
;a u,sfliht c-rn H;:J :1'.t• 

l-h! 
6~ If INK~.IJ,:'lo! f.trt::,_r, 

me 
_ &- 1r 1•mt,l&~W '"""x-
,p ae £f n-. o1t\iJ11;,u:·10 
'1m0: Jovr"x:, 1-t: vo1f2,e 

,+9i "!:Nbl~0 

To detect the Return and 
Shift keys, use INKEY(-74) 
and INKEY(-1) respectively. 



el~ :l~~~ l ele~ \~©;]!fiJ}@~ l -

fun-packed educational programs 
•.. f o·r young children everywhere 

This dei ightful collection of programs is based 
around children 's favou rite Nursery Rhymes , 
There 's plenty of spar k ling co lour , sound and 
captivating animation to keep them riveted -
and as they play they'll be learning all the way. 

* Tell the time w it h Hickory Dickory Dock . 
* Assemble the jigsaw in Humpty Dumpty. 
* Learn to spe ll wi th Jack and Jill . 
* M atch the animals in See Saw M arjory Daw . 
* Play an exciting game in Hey Diddle Diddle . 

Children from two to nine will be entertained 
for hDurs with these interactive programs , 
Don't miss out on thi s beaut iful gift for your 
family - and at a very special price . 

ONLY £5.95 (ca ssette) 

£6.95 (3 1/2" disc) 
Suitable for any Ac orn Ele ctron 

TO ORDER PLEASE USE THE FORM ON PAGE 53 



Ransack 

h globu lar Control Al, I e 
droid. in a r~venge i ht 

. ·on against the e 9 
m1SSI f the 

b l\ious planets o . 
~ ~an system , Ransack. ro rammer Peter Sc?tt• ,s 

Y t game from top p g ·111ax your skill 
the !ates de game that w1 
a h\gh·sp~edsati~he limit ! 
and reaction 

,y collection'' 
" This is one for eve U January 1987 
- Guilder , Electron ser . 

Please note : If you are a subscriber, you 
can renew yo u r subscription early to ta ke 
ad vantage of these very spec ial offers . 

Su it1.1bte for Product Format 

E.lactron Comput er Hits 10 Vol. 4 Tapo 

Elect ron Ransack Tape 

Elect ron life of Aept on Tape 

Electr on Life of Rept on SY• Disc 

RRP 

of the verv best 
some f the Electron 

~:~ee~e~~ crammet onto 
two cassettes - an 

' re guaranteed to 
theV tertained for =-='- ---";;_ ..!:.:. _ __.J keep you en 
months ! n Thru st l(i l\er Gorilla , 

There's RePtfr~m Superior Sottwpare.er Psvcastria 
d oeathstar I m Micro ow • 

an M' e and Ghouls ro . . c za1a9a from 
t he ,n 2 from Aud109en1 , 
and Bug Eyes er from All igata . force and 
Aardvark and Blaggmes: Superior ' s Gal\ 12 different 
PLUS two extra !~ak ing a grand total o 
1<ara1e Combat . be missed ! 
gam~s. nation that's not to 
This 15 a comP 

life of 
Repton 

SAVE 
UPT O £4! 

Spec ial 
reader offer 

YOU Offer including YOU 
SAVE subscr iption SAVE 

£9.95 £6 .95 £3 £18.95 £6 

£9.95 £6 .95 £3 £18.95 £6 

£6.95 £5 .45 (1.50 £17.95 £4 

£7.95 £5 .95 £2 £18.95 £4 

TO ORDER TURN TO THE FORM ON PAGE 53 

• 



AN prices Include postage, po,;king and VAT 
CM:>rseas orders sent exclusively by AN' Mail 

Valid to April 30, 1988 
PJMN enl lf numD« r.qu l,..d In box 

Electron User uKt15 3001 H 
subscription E"'~.;~~ = l::::::J 

Renewal 

Convnenoe wi'O'l----- - lssuo 

UKt15 = 
E"°pe & El,e £23 3476 

Ovtr-1tas £38 34n 

Ransack 1_,_.,, 
Cassene only llilil te .95 303&3039 

The Life Of Repton ,_,_5'J 
Casaetie 
5,2S"D1sc - £5 .45 3034J303S 

£5.95 3036/3037 

Skirmish " .. _.,.., 
Cassette only dtffj £7 .95 304000,, 1 

Electron User back Issues 
£1.7$ UK Jw,u.,y 1987 2210 
£2.15 Euf'OP' FtlDNal)' 108? 321 r 
£3.75 ~ Mardi 1987 321Z 

~11987 3213 
May 1987 3214 
JuM 1987 3215 
July 108? 3216 

Al.lgu.t 1987 3211 
Sopiem,re, 1987 3218 

OOober 1987 l2HI 
Ho'Ylffl)er 1987 3220 
Oeeetl'btt 1087 32'.21 

Januaty 1981 3:l'22 ·-1088 3223 M.cti 1988 322.f 

cassette tape annual subscription 
UK t35 3005 c=J 

Europ&Overaeas £45 

Renewal 

Commencewidi _____ _ lllUI 

UK t35 3005 c=J 
E~eas£4S 

Electron User tapes/discs 
Tape £3,95, Discs £4.75. Add £1 lo, EuropolOveneu 

Grid Warrior -· s.,,.. eoss 
OrlQON Doom 

Hec:!ic Hen,y 
Hung,y ...,,., 

Mazebugs 
A,ena 

MrMnet 
Witchcraft 

Fawkes·Run 
Sama on lht Tilff 
CO&mie Guetnnas 

Supe, !)igga 
Shove Penny 

Go-Pig 

Jan 1987 
Feb 1987 
Ma,1987 
Arx 1987 
May 1987 

..l.lne 1987 
.M; 1987 
Aug 1987 
Sep, 1987 
0Ct 1987 
Nov 1987 
0tc 1987 
Jan 1988 
Feb 1988 
Mat1988 
Apr 1988 

3310 
3311 
3312 
3313 
3314 
3315 
3318 
3317 
3318 
3319 
3320 
3321 
3322 
3323 
3324 
332S 

T 

Rl:'adi.-fG n Europ,., (Irie EITC) Pdd r, Q\."'raoa:i •dd [S p("f 

ilfffl Ul1lt"!1S Olh.-rwl'W !ndl1c• IN:I 

S.nd to : 01 t1bl H Publlc. Uor. , FAEEPOST, Europa Hout .. 
Adllngt on Park, Adllngton, Macc ~ ffekf, ChN hir9 SK10 4NP 

(NO Mltl'l1) ftNOeCI If poued .,_ UQ PIN H allow 28 days b doMry 

£p 

r.::===:........!On:I., • t •ny tlnw oltM CMyor,~n~Jg~h~t,..,.::;;:;=::;;::::::;i 

'"'"-'' 11 ~.,-, II _,,.,,._,,""'I OCS2Sl7'966 Key 'It. thin IH SM313 12: MAG-001 

TMfll}hoM Ofdn: 01125 11"20 I 
DM'f ,o,p. 1 10 "" 'f°" IWN , ..,,._ Mttl tndt CMd Mft'lltw 

ENQUIRES ONI. Y: 0825 87"&0 aarr.,5pm I 

The Sound Master ..p.~ .. ~ £p 
£9.99 3000 c=J 

Add t2 tor Europe (Inc. Elre}Jt'7 lot OvtrMas 

Arcade Game Creator , _ _.20, 

Knitwear Designer 

£3.95 3118 
£4.95 3127 
£4 .95 3010 

Ta_pe te.95 3128 E3 
s2s· Diac £9.95 3129 

Adel t2 lof Europe (inc Eire); £5 tor Ove<uaa 

Nursery Rhymes ,,,,...,,.s,i 
30r8130r9 

Aod £1 for Eun:,p6"0Yerseu 

Education Special Vol. 2 
Clut room Com puting on lhe Electron 

Magazine + Ektcuon Cassette £3.95 
Maga2:ine + E)ectron 3S Disc £4.95 

Add t':2 k>r Europe (Inc Eire):£• lol'O,,otsoaa 

Fun School 1 ... _. .. , , _. U'OiM 

Ages 2·5 308G'3108 
AQes S..8 3081/3109 

Ag,&-S 8-12 3082/.JI 10 

, .... 1 "" 

Add t1 ro, Ewop&'Overseas 

tarted In BBC Basic Getting 
£2.95 3100 c=J 

Advanced User Gulde £:3,45 3012 c=J 

Mini Office _..,,.1., 
Add £1 for EuropeK)Yerseas Tape ts .95 3062 c=J 

Magic Sword 
3065/3105 

Add t2 to, Europe (inc Elrt : £5 lor Ov.rseu 

Ten of the Best 
Volume 1 3068/3 ff 1 
Volume 2 306a'3 r r 2 
Volume 3 3010/3113 
voune • 312013121 

Add £1 IOI Europe,0...trMas 

French on the Run 
Tape t:9.9S 3t 15 

Classic Card and Board Games 
No 1 Tape ts.95 3090 

. 3S Disc t7 .95 3092 
No. 2 Tapt £5,gs 3og1 

3.5'" Dile £7.95 3093 
Add £1 for Europ&JOve,seas 

Electron Dust cover 
Add £1 tor Europa,Oye,ieas 

£3.95 3058 

Magazine Binder £3.95 3059 
Add C3 lot Europe (inc Eire); £7 for Overseas 

Cl 

CJ 

TOTAL 

(=1 Acc:eseiM~l,l'oca,d.1kltcllyca,dNil,a 
E;e~ LI _ .,_I _ _, 

I I .... I I I I I I I I I I I I I I I 
D Ch9que/'ELWOChequa ~ payable, lo o.ao... N::ilic.Dl'II Lid. 

Namet~---------- Soned---- - --~ 
M& ... '-------- - -- --- ----- - ­
---------- --- 'PottCod•- --- ---
Tel 
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llauertu~.i~~-~ F-f_~ tJ;~w {4 
If so we would like 10 hear from you Da1abase Sofiwa re 
1S looking for good qualny software - games . unlmes. 
business programs If you 1hmk you have a wmne r send 
n for evaluanon (on dtSC or tape. plus ms1rucuons and a 
bner oudrne) 10 

The Manager 
Database Software 
Jldlington Park 
Adlington 
Macclesfield SKID SNP 

WORLD OF 
95 

AN EXCIT ING 8 
LEGEND, ' 
WITCHCRAFT (3 
AND DEMONS 

j~f);>IB /knl 

LARSOfT 
ADVENTURE GAMES 
4 Chant ry Roitd. 
Clifton , Bristol 8S820 0 

ELECTRON GAMES 
FROM ONLY 

99p 
Send S.A.E. for a full list to -
ALLEN JAMES COMPUTERS, 

831 STRATFORD ROAD, SPARKHILL, 
BIRMINGHAM Bll 4DA 

SOF1WARE---
o,,,,eu 
31A BROAOWEIR BRISTOt.. 8S1 TEl EPHQt,JE: 0212·22S604 

24 HOUR ANSWER PHONE FOR ALL QUERIES 
New tlttes avaUabkt on release day 

ntu out ...er mu out NICt 
,f,l)v(.'ffl.q: Cfl(Al()Q ____ 1uo 'IUl:.f. ~ "'~ C 2$' Olle) ·- ··· 10IO 
IOH fCfluNCo,(11 -- ··· · 11:. ,~ OI' M4G1C (U' clJIC) __ , . ... ,_ 12 SO 
COWV!a:t HJ 10 VS •• - --·-- 11:. ~ ~1 ______ ) 50 

~:x ~ ~.::::_---__:: ~ ~ PSVCASflM -··· ·- _,.,_::.:=_;;; 
(Vlt ·-··----- ··- - 10$ :=~~:::__ ,,~ 
(U l d , -··----· ·-- 11~ 1,...er _ ·-- _____ us CIOl.fO \t,QII!) eo saw-- ·-·-·- • 1$ 

l( OUllfY.AA!) ~·· ·-- , $0 Sltl~ . -- ·-··" - , .!,O 
'-- OJftCf ~- --- 0 0 SfM WAAS--·-- J 1$ 
PAI.ACE OI ~ ------ 1 6$ U'(AIOjt CO. VQ. J ______ 1,15 

All PRICES ARE INCLUSIVE OF VAT AND DELIVERY INSIDE THE UK. 
PLEASE MAKE CHEQUES P.0.1 PAYABLE TO 

'L/GHTSPEED SOFTWARE' 
AU OIOE:RS 0£SPATCHED WITHIN 2A HOURS, I UT Pt.EASE AUOW 7 DAYS 

ORDER FORM. Send to EPIC SOFTWARE, Dept E, 1 o Gladstone Street, 
Kibworth Beauchamp, Leicester LES OHL 
Plea.se sen d me ..... _,,.,,_,_,, .. ,_ ... ,,_ .. _,_,_,, ... _ .. _,_,_,,_,_,_,,_,_,_,,_,_,,_,_,,.,, .. ,_ ....... ,_,_,_,_,,_,_ ........ .. 

I enclose cheque/PO for £ ........................................... (please add 70p P&P) made 
payable to Epic Software 

NAME ........................................................................................................................................................ .. 

ADDRESS ................................................................................................... - .................................. .. 

.............................. - ............................................................... POST CODE .................................. .. 
Ill/ order, dupatched within 24hn. Send letttr If you don't wont to cut magazine 



ANDREW and STEPHEN WEIR 
present a perplexing game of words 

DOZER Disorder is an 
exception al word puzzl e 
with supe rb graph ics for 
children from six to s ixty , 
designed t o improve your 
mental agi lity w ith w or d s. 

Bill, the bulldozer driver 
wo rks on a very unusua l 
bui lding si t e where dic ­
t ionaries, rathe r than 
houses are made. You have 
app lied to the site for a job 
as the new builder. To prove 
you are good enough 
thoug h, you must first sit a 
comple x anagram test. 

Us ing his special 
bulldozer, Bill is pushing 
words with thei r letters all 
ju mbled up into a deep pit. 
To comp lete the test, you 
must unscramble the lette rs, 
and give the correct word 
back to him. 

W he n you have the 
answer, simply type in the 
word and press the 
spacebar . If you ma ke a mis .· 
take w hi le typing in the 
word, press Delete. If the 
word is w rong, Bill wi ll push 
all the lette rs back into the 
pit and yo u w ill have to try 
again. 

He will give you th ree tries 
it eac h word before 
revealing the answer. If this 
happens, you w ill have to 
start all over aga in . Don' t 

spend to long thinking 
though , becaus e he wi l l 
soon get ti,ed of waiting and 
after about ha lf a minute 
you will lose a turn . 

Dozer Disorder 
Andre~ L e vel 

You must unsc ,amble five 
words on each leve l and 
there are seven levels in all, 
so you will have to uns ­
cramble a tota l of 35 wo rds 
to get the job. 

At any time dur ing the 
game, t he tune can be swi ­
tched off or on by pressing 
the 1 key. 

While entering and 
debugging the program, it is 
recommended that li nes 80 
and 90 are temporarily omit· 
ted, as they disable the 
edit ing and Escape keys. 

If you wish to change the 
words on any level, simply 
change the da ta, for 
insta nce: 

1,10 RE" lt vtl 7 
1480 DATA word1,word2,vord3 

11ord4,vord5 
1481 DATA vord6,EMD n$ 

wS 
Each word must be typed PR $$ 

in lower case and, memory t PI OCEDURES 1% 
allowing , you can have as d .8Y5 the tune s11Ai 
up to 50 words on each 8 Displays the b II 
level. The end of the data in I P~sembres theum~~~~r 

h t b k d rmts the · . me code eac one mus e mar e p Prints th Jnstruct,ons 
by the text ENO, as in the e anagram 
examp le. 

VARIABLES 
T he player's name 
Unsc rambled w ord 
Scramb led word 
The level o l play 
Sound on or off 

7 

April 1988 ELECTRON USER 55 



I 

Game 

"' From P- IJII 

11 RER Doztr Oisordtr 
28 RER by Andrt w and Sttp 

hen Vtir 
38 REM (c ) Electron Ustr 
48 AOOEl:PROCin 
18 PROC1 
68 OH PIOCin 
78 cd•l913:PROC11:11•-1:0 

!A d11 48i,d21 481:inl•i: •fx 
11,9 

88 •fx4,1 
98 •h22B, 1 

11! •hl82,48 
111 YDU23,14!,192,249,248, 

2s2,2s,,2s,,2ss,2ss,23,1,1,1 
28, 128,192,191,124,248,212,2 
55,23,142,l,15,31,63,127,127 
,2ss,2ss,21,1,1,e,1,i,e,a,e, 
126,8,23,151,85,178,85,178,8 
1,178,81,178 

128 VOU23,141,t,8,211,2SI, 
255,255,t,1,23,145,22',224,2 
24,224,224,224,22(,224,23,14 
6,1,1,1,1,7,1,1,1,ll,141,8,8 
,lS,63,127,255,248,224,23,14 
8,l,t ,2(8,252,254,255,31,7,2 
3, 149,224,248,127,127,63,15, 
9,8,23,158,7,31,2S5,254,252, 
248,9,8 

138 01Aa$(11),pl(12l,c<7l, 
vdS(l):RES10RE148:IOR11•1101 
1:REAOp1Clll:NEXl:RESIORE1S8 
:FOR11•1T07:REAOc(ll ) :NEXT:E 
NDPROC 

148 DATA6,1,3,2,4,6,S,7,9, 
8, 11, 11 

151 DAlAl,S,2,1,5,2,3 
168 DEi PROCl(l ) b•t:REPEA 

I READd:lfd>•lb?l •d 
178 1Fd•-1REAOct,d:fORo•ll 

Oct:b?l•d:b•b+1:HEXT ELSEb•b 
+I 

188 UNl!ld•-9:ENOPROC 
191 OEF Pl0Cd(p%,t%) !ntv• 

pl:lftt~1 !plac, •d\t ELSE !p 
lace: d2X 

Ill CALldoztr:ENDPROC 
118 OEf PROCas:os,rch•lffE 

E:osvord:&fFF1:ntv:&7&:rovs: 
l72:colu1ns=l73:tt1p1=&74:pl 
au:&76 

228 fORp111•8102STEPl:Pl•c 
d:COPTpus 

238 .dbl ST!b:LOA,18:Lox,b 
ANOIIS:LOY#b DIYIS6:JSRosvo 

rd:lDA#8:STAj: .d1 LOltll:JSR 
osvrcb:LOAj:OlAf224:JSRosvrc 
h:lOlj:IS Ll: ASLA:l l X:LOY#4:. 
d2 lNX:LOAb,X:JSRosvrch:JSRo 
svrth :OEY:BNEdl:INCj:LOAj 

149 CAP#l:8HEd1:lOX#4:.dl 
LOAs,X:JSiosvrch:OEX:8Pld3:t 
IS 

211 .dozer LOT#8:L01ploce: 
STAntvdata+1:LOAplace+1:S1An 
t vdata+2:LOA#.8:STArovs:LDAf 
11:STAcoluans:JSiloop1:ITS 

261 .loop1:LOAntv+1:STAtt1 
p1+1:L0Anev:S1Att1p1:l0Xrovs 
:.loop2: . ntvdata LOA &3881,Y 
:STA(nev),Y:lNCntvdata+1:8ME 
p3:INCntvdatat2:.p3 lOAntv:A 
NO l7:C"P#7:BEQbotl012:lNCn, 
v:8NEp4:l#Cntv+1: .p• 9M£ nt) 
tl 
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278 .bottoa2 ClC:LOAntv:AD 
C#l39:STAnev:LOAntv+1:AOC#1: 
SiAnev+1:.nett2:0EX:8HE loop 
2:LDAteap1:AOCl8:STAntw:lOAt 
t1p1+1:AOC#8:SJAntv+1:DECcol 
u1ns:8NEloop1:RJS 

288 .b:l:!•b+9:s•j+1:ls•CH 
1111•CHIS22S+CMRl8+CHRl18+CH 
1$214:NEXT:ENDPROC 

291 OH PROCHU) FORCHl•1 
TOLEHA$:Al• ASCA!OS(A$,CHl ,1) 
:CILLdbl :NEXT:ENOPROC 

JI! OEI PROCg(II) f01CHl•1 
TOLEHAl:lfnl •" PROCtC- 11) E 
LIE PROCt<-4) 

318 BS•Ml01(1$,CHl) :?178•A 
SC BS:Al •11:Xl• l78:Yl •8:CILL 
lffF1:VDU23,259,?&71,?&71,? 

&71,?&71,?172,?&72,?&72,?172 
,23,251,?&73,?&7l,?&73,?17l, 
?&74,?174,?&74,?&74 

328 YOU23,IS2,?171,?171,?I 
75,?&75,?&76,?&76,?&76,?&76, 
23,253,?&77,?&77,?&77,?&77,? 
178,?178,?178,?178:FOR11• 1TO 
4:VOU219•11:1111<4 YCU8,11 

338 NEXT:YDU11,11,11:NEXI:' 
ENOPROC 

311 OEf PROC1 • fill 

Tllfi h Ol'I• of h',11\61edl 01 p,09,.,,,, 
n•ll•bl• FREE lo, OOW'fl~lt1g 01'1 

rTliaoUDk 
In .cldffion to th.eH m•ny 88C Miuo 
Pf'(lgrtms in the Mic,o Un\ liwt,y will 
,1,0 n.1n on tht Eh<-tron. 

318 RESTORE799:REPEAl YOU! 
2,4:PIOCins:VDU22,5:nS;fNn:l 
l •l:CLS:REPEIT ll • ll+1:PIOCb 
:vl•l :rl• t:PROCr: fORll•llOI: 
fO!Jl•1TORNO(l8):IEAOvdSC!I) 
: lfLEITS(vdS( Ill ,JJ •' ENO'PIO 
Cr:REAOwdl (lll 

361 NEXl :NEXl:IESTORE791:• 
fx15 

37i cl• •1:IEPEIT lfcl PROC 
p 

388 cl•fN1:lfcl>•8 PROCv E 
LSE PROCrt 

l91 UNTILwl•3 OR rl •l:UNll 
Lll•7 OR vX•3:lf vl •lPROClo E 
LSE PROCvn 

4ii UNllli 
411 DEf PROClns YOU23;8282 

·8·8'1· 
' 42i Vout1,129,28,8,3,39,t, 
12,17,1,31,13,t:PROCi('Doitr 
Disordtr") : VDU17, 128,26,31, 

t,6, 17,1 :Pllltrll i th his bull 
dozer, Sill is pushing-•vo 
rds into a deep pit . Your 
ob is to .. '\1nscrub le uch 
word, and give it bad, "'''to 
Bill. " 
438 PllNt' lf tht vord is i 

ncorrtct, then 8ill~ ~vil l 
push i t down lnto the pit 1g 
ain .~'"You have h1lf 1 1inu 
tt to unscr ublt "'"e,ch vor 
d us ing the le tt ers in the p 
it .~""To toggle the sound O 
fF and ON, press 1." 

448 PtlNf 'Keys: Dtlttt 
• trUt.. .. Spa 

et Bir - when tinishtd': •h1 

I 
41& 11 NOTinl inl• - 1:RESIO 

RE678:PROCl(dll l:RESTORE7ll : 
PIOCl(dll) 

468 VOU17,129,18,8,)1,J9,2 
9, 12, 17 ,8:PlllfJTAB(6, 1);'Prt 
ss tht SPACE 8AR to pl1y•; : It 
EPEAI ktyl,1NKEY(1):PR0Ct(-1 
8) : l F ktyl•ASC' 1'sl• NOTs I: • f x 
11 

478 UNlllttyl•l2:ENOPROC 
488 OEf PIOCb YOU19,l,6;8; 

19,2,cClXl;8;17,3,31,3,l:PRO 
Ci ('Doztr Oisord1r'): VOU17 ,2 
,31,t,3:PRl#Tn$:VOU17,1,31,1 
J,J:PIINT' Ltvtl ·:vou17,119, 
28,8,38, 15,28, 12,26,3 1,16,38 
,32,32,32,32,S,11,32,8,1 1,l2 
,8, 11,32,8, 11,32,8,11,l2,8,1 
1,32 

491 YDU17,123,8,11,1,2,l1, 
15,2i,148:COLOUl3 :PllNITIBC1 
9,3);Sl!SLl:ENOPIOC 

sea DEf PROCp YOU28,4,19,1 
9,14,12,26:11St11dS(r%+1) 

111 PROCoa(vS):REPEAl :fORl 
%=1TOLENwS- 1:PROCt(-4):ontl• 
RND(LElfwS-1)+t:t vo%•RHDCLE•w 
S-1l•1:d1S21S(one%):aS(onel> 
=1S(tvo%):aS(t11ol) •d1$:NEXT: 
sS•fN1s:UNillsS<>v$ 

121 PIOCps(s S,i,11):PROCpl 
:ENOPROC 

138 OEf PROCpl (OLOURJ:plS 
•LEFISCvS,1):f0RpLl•9T011-lE 
NwS STEP-1:PIOCdCl697t+pll•1 
6,pll MOD2•1l:YOU31,plZ+(, t6, 
32,S,18,32:PRINliAB(pl%t4,18 
);:pll•ol$+CHRS14J:PROCi(pll 
) 

14& PROCt(-4):NEXT:ENOPROC 
Sit DEf PROCps(os$,stl,fl) 

COLOUR118:YOU28,16,29,18,22 
, 12,16 

561 pll•t :COLOUR3:f0Rpsl•s 
1l !Ofl:addl•l697&+psl•16:PRO 
Ct(-4):PROCd(addl,pslAOOl+l) 
:PR1Nll18Cpsl+4,1Sl;:P R0Ci(p 
s$) 

178 lfpsl+4+LENos$>1S PROC 
f(Rl6HT$(psl,1)):psS•LEf l$(p 
sS,LEltpsS•l) 

181 IFpsl•stl ANO Crl•5 OR 
vl•3) THEN fOR11•1lOli:PROC 

tH):NEXT 
198 NEXT:ENOPROC 
691 OEI PROCf(ll ) PROCt(-4 

) :PR INITAS<11, 18); :PROCH' ' 
):lfpil<9 PR1Nll1B(16,21);:P 
ROCi (Ul:PRINT118(16,l1l; :PR 
OCH' ' ) 

618 pi%=pi%t1:PROCpit<pi%, 
lSJ :ENOPROC 

628 OEF PIOCpit(xl ,lS) PR! 
Nll18(pl(il) AOOJ+16,28-((pl( 
xl)O!Yll•!l);:PROCi(l$):ENOP 
ROC 

638 OEF PROC1a(stl) fOlll• 
11011:PIOCt(-4): lfll <•LEHstS 
aSC!ll• AlOl(stS,ll,1) ELSE 

al<lll•" 
618 NEXT:ENDPROC 
611 OEf Fhs stl• ":fOR!I• 

11011:PIOCt<-4):lf ,s<m o· 
• u s=uS+al(ll) 

668 NEXT :•stl 
678 REA Oozer One 

681 REA 18,18 
691 OITA - 1, 131,8,17,11,18 

, 118,Sl,51, 17,17,8,l, 1,9,2,I 
, 1,- 1,17,8,96,96,- 1,8,224,24 
l,248,1 12,218,218,249,215,14 
8,158, 15, 15&,248,2S5,l4,9,8, 
9,4, 8,l,4,l,1, - 1,9,8,112,242 
,238,242, 231,112,82,37,91,18 
9,91, 164 

798 OAlA 74,14,14,46,55,•t 
,,,2,t,242,255,248,241,tS,24 
8,248,25S,68,- 1,5,8, t8,4,14, 
4,18, - 1, 14,l, 16,48, 116, 188,1 
88,183,· 1,S,52,-1 , 4,241,244, 
2S5,248,248,1S,248,248,Z55,1 
Sl, - 1,7,t,4, 14, t4,15, 17,51,, 
9,S8,49 

718 OAJA 51,117,114,117,11 
4,117,114,117,248,248,169,28 
8,168,IIS,168,288,168,288,16 
8, 218,241,248,248,2'9,255,24 
8,241,15,248,248,255,34,- 1,2 
9,8,16,49,51, 17,248,241,176, 
88,176,88,176,88, 176,88, 176, 
ae,248,21 

728 OITA 148,142,211,221,1 
35,15,158,249,255,68,·1,21,I 
,128,136,9,128,· 1,8,192,193, 
193,195,194, 135,133,15,11, 14 
,132,15,196,214,136,136,-1, 2 
4,1,a, -1,12,12,-1,6,14,1s,1, 
7,l,l,8,·9 

738 REN Doztr Tvo 
748 REA 18,48 
758 DA1A •1, 135,8, 17,51,11 

8,5&,58,51,17,8,t,8,5,S,2,5, 
1,- 1,17,8,96,96, -1,8,224,249 
, 241,112,241,2,e,244,255,2,, 
,t5t, t5,158,248,255,68,e,1,1 
,4,S,9, S,&, 1,- 1,9 ,8, 112,242, 
lli , 242,238,182,82,37,91,188 
,91,164 

760 OAJA 74,14,14,46,55,· 1 
,4,241,249,255,248,248,15,24 
9, 248, 25S,153,-1,,,8,4 , 18,6, 
18,12,18,· 1,14,l, 16,48, 116,1 
88,181,1S8,-1,5, 52, -1,4,248, 
242,255,248, 241,15,248,241,2 
SS,34,-1,7,8,4,18,4,11,17,51 
,49,Sl,49 

778 OITA 59,117,111, 117,11 
4,117,114,117, 24&,241,168,28 
8,161,218,169, 21!,168,218,16 
e,218,2,1,241,241,244,z55,2, 
t,248, 15,240,241,255,68, · 1,2 
e,e, 16,49,se,11,2,1,241,116, 
8&,176,88,176,88,176,88,176, 
88,248,248 

781 OATI 248,249,215,221,1 
35,15~158, 241,25S,153,- 1,21, 
9,128,136,t, 128,-1,8,192, 193 
, 193,195,194,13S,133,15,18,1 
4,132,15,196,28,,136,-1,25,8 
,8, - 1,12,12,- 1,6,1,,1s , 1,1, 1 
, 3,8, -9 

798 REM Tunt data 
888 OAl1128,128,128,12S,12 

8,128,124,124,128,121,12&,12 
l,121, 121,116,116,118,118,18 
1,188,96,96, 8S,S8,88,81,9,8, 
l,i,128 , 128,9,1,9,8,1,1 

818 OllA118,189,116,1!9,12 
8,188,116,18&,128,181,116,11 
8, ll6, 18!,116,1t8,128,119,11 
6, 188,128,19&,116,181,128,18 



8,116,1il,136,118,116,189,12 
8,181,116,118,136,118,116,11 
e,144,1s1, 116, tea,1,a,1aa,11 
6,189 

828 OATA144, 72,121,72, 136, 
72,128,72,136,72,128,72,136, 
72,128,72,136,72,121,72,136, 
72,121,72,136,72,121,72,144, 
72,128,72,136,72,128,72,136, 
72,121,72,136,?2,129,72,1'', 
72, 121,72,136,72,128,72,136, 
72, 121,72, 144,72,121,72, 136, 
72,128,72 

838 OAIA1l6,118,116,118,11 
8,101,116,181, 128,118,116,11 
8,128,181,116,111 

848 DATA128,188,116,118,12 
8,118,116, 188,128,111,116,11 
8,136,188,116,188,128,181,11 
6,188,123,188,116,188,128,18 
8,116,188,136,198,116,111,12 
8,188,116,111,136,188, 116,11 
1,1,,,11a,116,1ee,1,a,111,11 
6,188 

858 DATA144,72,121, 72,136, 
72,128,72,136,72,128,72,136, 
72,128,72,136,72,121,72,136, 
72,121,72,144,72,128,72,136, 
72,128,72, 128,119,116,188,12 
8,18&,116, 111, 136, 188,116, 18 
e,12&,116,1e1,116 

868 OATA128,72,113,96, 116, 
92,128,88,128,88,132,72,136, 
68,144,6&,1,s,52,1,1 ,e,1,e,e 
,8,1,9,8,9,9,i,8,l,&,l,8,8,I 
,8,8,9,1 

378 DAIA-1 
181 DEf fNn YOU23;8282;1;1 

;9; :PROCson 
891 VDU31,3,1,17,3:PROCg(• 

Dozer Disorder•) :VOU31,4,9, 1 
7,2:PIOCi<"VhU is your'):VO 
U31,7, 12 :PROCi ("nau? '): COLO 
URl:PR1NllAB<l,27l 'RETURH ' ; 
: COLOUR2 :PRiln"whtn t i ni shed 
' :(OLOUR3:P!!NT'OELETE '; 

918 COLOUR2:PRUIT'to corre 
u- 1 ais tab ';:YDU1 
7,1,31,Z,19,147,31,17,19,1LS 
,31,Z,Zl,149,31,17,23,158,31 
,Z,Z8,145,S,18, 145,8,18,145, 
31,17,Z8,146,8,18,146,8,18,1 
46:PR1WTTAB(l,19);STR!N61(14 
,CHRl144l;TAB(l,2ll;STR1N61( 
14 ,CHRl1'4); 

911 PR!NTTAB(2,5l;STRIN61( 
16,CHRl144):COLOURl:nl•":PR 
INTTAB(L,21);:• fx 1S,1 

928 PROCsoff:REPEAT PROCt( 
·12) :ktyl•INKEY<I): II Cktyl• 
lZ OR (hyb•ASCTANDktyl<• 
ASC'!') OR (hyb• ASC'a"ANOk 
,r[ <•AS(' z") OR ktyl•ASC' !') 
AND POS<16 VDUkty[:nl•nl+CH 

RICltylJ 
938 II kty%•127 AND LENnl 

nS=LEFTS(nS,LENnS-1):lf POS> 
l VDUhyX 

948 llktyl•ASC' 1'sl•N0Ts[: 
• fx15 

951 UNTIL keyl•13:• fx 21,5 
968 1rns=- nS='hzy" 
97tl •nS 
981 OH P)OCtCVX) (f NOTsl 

vx,9 

Dozer 
And r e ...... 

998 READ ptl:lf pt[<I REST 
ORE798:READptl ELSE llptl•I 
THEN S0UN02,l,8,1 ELSE SOUND 
2,VX,ptl,Z 
1888 ENOPROC 
1111 DEi PROCson fOR1[•1TOl 

:YOU19,1X,8;8;:NEXl:ENDPROC 
1821 DEi PROCsoff YOU19,1,6 

;8;8;19,2,5;1;1;19,3,7;8;8;: 
ENDPROC 
1831 OEf fNa • fx21 
114& 1S•LEffS(11S,1):PROCea( 

sS) :szs;• ·uu DSC sS ,Z ,lUsS) 
:fr%•8 
115! T!NE•8:REPEAT ktyl• !NK 

EY( 1) :PROCt C •4) : 1 f kty%•ASC'1 
'sX;NOhX: •h 15 
1868 If TINE NOD188>•98 frl 

•NOi frX:PROCd(l6978+(p(%+1l 
*16,trr+2> 
1178 If keyl>•ASC'A'ANOkty% 

<•ASC'I' keyl•lfyl+32 
1&81 If Ckeyl>•ASC'A'AMDktyl 

<•ASC'l') OR ( keyl>:Asc·,·uok 
tyl<•ASC'z'lTHEN PRO! l t (CHRI 
keyll 
1198 llkey%•127 PROCdtl 
1181 UNT!L(kty%•l2 ANO LEN, 

l •LEN1Sl OR l! HE>l881:1f Tift 
E>3188 THEN al •sl:•1 ELSE•( 
ahwS> 
1118 DEi PROC(t(lll 11 INST 

RC, S,lll •I OR INSTR(s21,tS)• 
9 THEN ENDPIOC 
1128 COLOUR1:pcl•INSTICs2S, 

IS):PROCpit(LEN, S· (pcl· 1),CH 
IS1S1):s2S•LEFTS(s2S,pc?· 1)+ 
• 't"lOSCsZS,pc%+1, LENs2S) 
1138 COLOUR3:aS•aS+IS:PilNT 

TAB(14·LENvS+LEH1S,18);:PROC 
i(IS) 

1148 EMOPROC 
1151 OEI PROCdtl 1l•LEIISC, 

S, 1) :sZS::"' 'HllOS(sS,Z,lUsS 
l:COLOURl:PR1NTTA8(16·LEN,S, 
1! ); : PROCI (STRINGS<LEhl-1,C 
HRl14J)) 

Disorder 
l.e v e:l 

1168 pil•l:q21•LEN,S:REPEAI 
PROCpit<pZI+1,"1DS(sS,qZI,1 

)J:p2l•p2l+1:q21•q21· 1:UNTIL 
,21,1 
1171 ENDPROC 
1188 DEf PROC, lf cl•! PS•11 

rong!'ELSEPS,r•Tiat out!" 
1198 COLOUR129:COLOURl:PRIN 

ITA8(5·t%•2,ll);:PROCg(PSl:P 
ROCps(1S, 12•LENvS,l 1+(vl'.<2)) 
:11%;vf+t:sS:1S:COLOUR1:COLOU 
R129:PRINITA8(5·tl•2,2t);:PR 
OC9CPSJ:COLOUR128 
1188 lf•l <3 PROCpl 
1111 lftl•1t%•8 
1128 ENDPROC 
1231 OEI PRO(rt rl •r%+1:VDU 

17,129,17,l,31,4,Z4 :PROCg("( 
or rec t !') : COLOUR 128 

1249 1fr%•S!NDtl•7 PROCpsC• 
S,11-LENwS,11) ELSE f0R1I=1t 
· LEN•I T08STEP·1:PROCd(l6978 
+ IX• 16, I.ZIIOD2+1): YDU31,1X+4, 
16,3Z,8,11,32:Pi0Ct(·4):PllH 
1TABC![+4,18);:COLOUR3:PROCI 
c,s+· ·J :NEXT 
1258 VIU17,129, 17, 1,31,4,24 

: PROC9C'torrm !'l : COLOUR128 
:ENDPROC 
1268 DEf PROCr If ll •1 REST 

ORE 1351 ELSE If 11•2 RESTOR 
E 1371 ELSE lf ll•l RESTORE 
1398 ELSE If ll •l RESTORE 14 
11 ELSE If ll•5 IESTORE 1138 
ELSE lf 11•6 RESTORE 1451 E 

LSE RESTORE 1471 
1278 EHDPROC 
1281 DEf PROCvn PROC1g("Vt( 

l dont 'tnS+'!'):ENOPROC 
1298 DEf PROClo PROt11 ('Har 

d lutt ·+ns+·, .• Tht vord w, 
s '+ws+•!'): Ell'DPaOt 
1319 DEi PROC1g(ASl COLOUR! 

:REPEAi spl'INSTR<AS,' ") :BS 
=lEFTS(AS,spI-1 ):AS:RJGHtS(A 
S,LENAl· spll:f0Rll•11TOISTEP 
· 1:PROCt(·4):PROCdCl6978+11• 

16,1X"OOZ+1):VDU31,ll+4,16,3 
2,8,18,32,8,11,32 ,8,11,32,8, 
11:NEXI 
1318 fORY%•6T018:PROtt(·4): 

PR1NTTAB(4,ll);:PR0Ci(Bl):PR 
INTTABC4,l [ ·1J;SPC12:NEX1:PR 
0Cps(8S,0,11> 
1328 UNl!LBS•Al:!NDPROC 
1331 DEi PROCvin ENOPROC 
1341 IEII Word data 
1358 REN ltvtl 1 
1368 DATA 1bout,afttr,a roun 

d,co1e,l1rgt,ntxt,ptopl1,pre 
tty,should,sisttr,su1 1er,so1 
e,teacher,their,thtn,tbtrt,t 
hink,things,through, today,va 
nt,vrite,here,101her, f1thtr, 
who,shift,lock, ENO 
1371 REN Ltvel 2 
138& DATA across,1ir,1un1,1 

pplt,autu1n,beautifu l,behind 
,bi rthday,bought,built,calli 
ng,christ1as,cousin,colour,d 
aisy,difftrtnt ,dress, e•ting , 
enough,tvtn,f1 1ily , flo11er,fo 
rtunt,h1pptn,gr1nd11,END 
1391 REM Ltv,l 3 
1498 OAJA 1g1inst,1l re1dy,a 

rrive,basktt ,btginning,bigge 
st,breakf1s1,busintss,c1ptai 
n,cli1b,colourtd,countrits ,c 
rying,digglng,doctor, fttch,e 
ntrits,tavourite ,fr igbttntd, 
9l1ss ,go1l , hardty, so1twhttt, 
EN~ 
1418 REM ltvel 4 
1420 DAtA 1htad,base,b1sket 

b1ll , btsidt,btlo w,br•nch,c1p 
i t1l,ch i1nty,cit i zen,clothin 
g,dtnt1l ,dist1st,do 11nstairs, 
especi1lly ,h,ad11ster,knock, 
te,der,tongtr,E#O 
11JS REN Ltvtl 5 
1,,9 DATA 1bst nt,1ircraft ,a 

sseably,bl1nktt, bulldoztr,ca 
nary,contest,dangerous,dicti 
on1ry,electricity,t1pty,foot 
p1th,forgott en,gar19t,gift ,9 
ovtrn1tnt,ha11er,he1lth, hono 
ur,husband,juice, l angu19t,l1 
zy,ENO 
1L58 RE" ltvt l 6 
1461 DATA account,agree1ent 

,apron,,vtnut,bathing,butter 
fly , carptnttr,co1fortable,co 
stu1e,dis1ppoint,t 1titt1ent , 
for111rd,furniturt,i1•ediatel 
y,lightning ,11chinery,ptant1 
tion,protection,sttt l e1ent,s 
1ooth,1r1nsport,u1brtll1, END 
1471 REM Lev,l 7 
1488 DAJA ICQUiinttd,b,ckv, 

rds,boundary,equip1ent,gr1du 
1lly,dependtnce,photogr1phy, 
production,shepherd,st 1tion1 
ry,stationtry,throughout,int 
trtsttd,undtrstood, variety,v 
hetlb1rrov,whattver, 11idth,vr 
e1th,ztbr1,zt1lo us, 1ongue, tr 
,veller ,ENO 

This listing is mcluded m 
this month's cassette 
tape offer . See order 
form on Page 53 . 
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I INTRODUCED the basic 
princip les beh ind using 
ViewSheet last month, and 
showed how to produce a 
simple spreadsheet of your 
own. 

Now we'll see how we can 
use one to run a small 
company. 

II last month's examples 
proved a bit too much for 
some of you, don't worry - a 
lot of the same ideas wi ll be 
used and explained again 
here, together with one or 
two more interest ing fea­
tures of VlewSheet. 

The bank statement 
spreadsheet from last 
month's issue introduced 
lour basic concepts involved 
in the production of any 
spreadsheet - slots, labels, 
values and formulae. 

The difference between a 
label and a value Is simply 
that a label is a slot con­
taining text - like the DATE 
slot in last month's sheet . 

ViewSheet looks at each 
new entry into the sheet 
when you press Return, and 
if it can not recognise the 
slot as either a number or a 
formula, it is assumed to be 
a label. 

The character displayed at 
the top left of your editing 
screen is called the type 
flag, and Ind icates which 
type of slot the cursor Is cur­
rently on. 

If it is a label, a capital L 
will be shown . A value is 
Indic ated by a capital V, 
while a blank slot Is danoted 
by a space. 

Load In last month's 
sheet, and watch the type 
flag change while you move 
the cursor around. 

With that out of the way, 
w ipe your sheet clean by 
returning to command 
mode with the Escape key 
and typing NEW. We are 
now go ing to create a new 
sheet, using the slot referen· 
ces and contents shown in 
Listing I. 

To enter Listing I 
correctly, start at the top of 
the list and move the cursor 
to the firs t slot refere nce 
shown. Type in the contents 
shown for that slot exactly 
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the cost 
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CHRIS NIXON 's series on ViewSheet 

Slot conttnts 

At (LEVEi 
!3 PROtUCT 
Al !UTRORS 
Al mwo,~ 
!6 PROOCTl 
11 RETAIL 
A9 ........... 
111 SALES 
All UijllS 
All OVERlll 
AH ums 
A1S UOIS 
117 HOSS 
A18 NET 
119 -------
81 SOFT 
8l WARE: 
8, UYLTY: 
85 COSTS: 
86 COS!: 
87 PIICI: 
19 .......... 
811 mum 
111 ~ID!: 
813 COS!: 
814 SOLO: 
815 mou: 
811 PROF IT: 
118 PIDflT 
119 ......... 
(1 uo 
II !LIO 
C4 1S 
(5 511 
C6 l,95 
t7 9,91 
(9 ............. 
(11 (JANI 
rn !II 
CU m 
(19 ............. 
03 SHOOIUP 

Listing I 

as printed, and press 
Return . 

Proceed down the listing 
in this manner until your 
sheet looks li ke Figure I. 

Th is new, easy-to-follow 
format for entering 
complete spreadsheets has 
been adopted for the 
remainder of this series, and 

w ill also be used in future 
whenever a spreadsheet is 
published in Electron User. 

You should now have on 
your screen a copy of Clever 
Soft's product ion cost 
calculator spreadsheet, with 
only a few figures entered 
so far. 

During the series we shall 
watch Clever Solt develop 
its sheet more and more to 
accommodate the com ­
pany's growing success. 

First of all, a word about 
the presentation of your 
sheet. You have probably 
noticed that it isn't quite as 
neatly laid out as Figure I, 
and there Is a good reason 
for this. 

ViewSheet always ar· 
ranges labels so they line up 
with the left-hand side of the 
slot. Numbers, how ever, are 
lined up - or justified - with 
the slot ' s right-hand edge. 
This is usua lly quite con · 
ven ient, but can sometimes 
spoil the eppearence. 

You can easily change the 
justification of any label by 
placing the cursor at the slot 
you want to change and 
typing Func+W . 

This wlll toggle a label 
between left and right justi· 
ficatlon, and if you wish - it 
has no effect on the sheet -
you can move down column 
B right-just ify ing the labels 
as I have in Figure I. 

The idea behind Clever 
Soft's sheet is to mon itor 
the company's monthly 
prof its and losses in an 
easily readable way. Not ice 
that as yet we have only one 
product to deal with, which 
mak es the princ iples 
involved a lot easier to 
grasp. 

T he product is a game 
entitled Alien Shootup, and 

as you can see from the 
sheet, is intended to retail 
for £9.95. 

You can also see that the 
programmer is to be pa id 
royalties at the rate of 15 per 
cent - not 16 per cent of the 
profits, but 15 per cent direct 
from sales. Again, th is 
ma kes the setup more 
workab le. 

The artwork is go ing to 
cost £500, wh ich is basically 
the airbrush art ist's 
commission for design ing 
the disc inlay card. 

Product ion cost is £3.95 
per disc, made up from the 
cost of each floppy disc plus 
its packing cost - which 
includes the cost of a plastic 
disc fo lder and the dupli · 
cation of one colour inset 
card - plus transport costs 
to the retail outlets . 

Below all these costings 
are the sales figures for the 
prev ious month, January , 
partially filled in. 

A to tal of 600 All en 
Shootup games were 
produced, but only 350 were 
bought in the shops. 

What we now have to do 
Is find out Just how much 
money was lost, or gained, 
during that month . 

Firstly we need to work 
out the total cost of 
producing 600 discs of Alle n 
Shootup. The result will go 
In slot C13, so move to this 
position ready to input the 
formula. 

This part is quite easy -
we know we have to pay 
£500 to the artist, so this wi ll 
be at the start of the 
formu la. 

Next we multiply the 
number of discs made - in 
slot C12 - by the unit 
production cost for each 
disc - found in slot C6. and 
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thi nking that this is all very 
we ll i f you want a detailed 
post -monem performed on 
your company's accoun ts 
every month, but what real 
use is it? The answer is 
predict ion . :::::Jaw 1: l.i SIIOTIP 

' " ' " : 3. '"'" fflll C I 

"'"' L I t, 
From now on, Clever Soft 

can simulate the sales 
results of any mon th in the 
future by insert ing experi ­
mental values in various 
slots, and seeing wha t the 
crysta l ball has to say. 

--------------
SI.ES n•s (JU ) 

l \l i "' la 
....... 

lr' RIii: - -- - ----
edd it to the £500. Therefore 
our final formula is simp ly: 

Sil•C I 1'C6 

Type it in and press 
Return. Immediate ly you 
shou ld see the value 2870 
appear in slot C13. This is 
how much it cost to make 
January's batch of d iscs. 

Now we must enter the 
gross income into slot C15. 
This is the total cash gained 
from sales before anything 
is removed, and again this is 
stra ightforward. 

Simply multiply t he units 
sold - slot C14-by the retail 
price per disc - slot C7 - to 
come up with the fo rmula: 

Ct4•C7 

Entering this should result 
in the f igure 3482.5 
appearing In slot C15, and 
we can see straight away 
that there is a profit - not a 
large one, but a profit never· 
theless. 

We can't tell yet w hat the 
final picture w ill be, as we 
haven't calculated the exact 
profit. To do this we need to 
subtrac t the overall cost -
slot Cl 3 - from the gross 
income - slot Cl 5 - and 
enter t he result in slot C17. 
The formula is therefore: 

CtHll 

so move to slo t C17 and 
enter it in. 

Now we can begi n to see 
things happening. The value 
shown is just 612.5, and we 
haven't even paid the poor 

author yet! This last calcu ­
lation will be the t rickiest so 
far, so I will explain exactly 
what is involved . 

The author, if you remem· 
ber, is destined to collec t 15 
per cent of the gross income 
- not the profit - and to 
obta in a percen tage of a 
va lue we div ide t he per ­
centage by 100 and then 
mu ltiply it by the value . 

Now as the aut hor's 
roya lty percen tage is in slot 
C4, and the gross income is 
in slot C15, the fi rst part of 
the fo rmula is : 

mm1i •cts 

Note the perfec tl y legal 
use of brackets to stop the 
multiplicat ion fro m occurring 
between the w rong part s of 
the equation. 

Th is on its own Is Insuf­
fic ient, howeve r. We have 
found out how much to pay 
th e autho r, bu t that Is not 
what we want here. Our 

Figurs J: Ths 
spreadsheet aft.er 
enter ing L/stlnp I 

final calculation, in slot C18, 
must be the net profit - the 
orig inal prof it m inus the 
author 1s royalties. 

We must therefore amend 
the final equation to: 

Cll·( (Cl/l lll •! IS> 
which is absolute ly identica l 
apart from the fact that t he 
resu lt has now been sub· 
tracted from the gross profit 
in slo t C17. Again, note the 
brackets which keep the 
subtraction direc ted at the 
whole of the right-hand 
sectio n. 

If you haven't done so 
al ready, move to slot C18 
and ente r th is for mula . You 
will see the fina l value 
appear, whic h should be 
90.125. 

Your sheet shou ld now 
loo k li ke Figure II, and we 
can fi nally see exactly what 
we ere left with - less than 
£100. 

By now you may be 

For instance, if you move 
to slot C6 - which holds the 
production cos t for each 
disc package - and enter the 
value 2 instead of the 
prev ious 3.95, you may well 
be astonished to see that t he 
net profit immediate ly 
shoots up to wel l over 
£1000. 

Using this kind of experi­
mental prediction, Clever 
Soft can see just how profit­
able it wou ld be to find a 
cheaper packaging com · 
pany, or a cheaper artist, or 
to raise the retail pr ice. 

All of these effec ts can 
now be monitored well into 
the future, so long as the 
spreadsheet is an accurate 
enough model of your 
business . 

Our sheet Is of course 
quite simplis t ic in its out· 
look , bu t i t still contains 
more than enough detail fo r 
us to expend upon in t he 
coming months . 
• Next month I'll show you 
how to extend your sheet 
further, and produce s bar 
chart of the year's profits. 

! ... "ri' .. , Wt"'' (lf .. c .. "" .t .. •" .. E," ,, .. F .. , .. .. 1 .. ," , .1 .. ", .. 1 :::::: ii t ' lli IMITIIP • ' • " ' I 
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OVER t he past two articles 
we have covered ways of 
exploding the Elect ron's 
character set to print our 
own characters on an 
Epson compatib le printe r. 
Now we're goi ng to take a 
look at exploding squashed 
characters . 

Much more 
Have you ever found that 

although Mode 2 is ideal for 
mult ico lou red graphics the 
text is fa r too b ig to read 
easily? 

for your money 

Using th is month 's utility 
you will be able to have up 
to 40 characters per line in 
Mod e 2, or 80 in Mode 1. 

ROBIN NIXON ends his series by 
doubling the number of displayable 
characters in Modes 1, 2 and 5 

Characters are made up 
from an 8 x 8 grid, as shown 
in Figure I. How ever, with a 
bit of ji ggery pokery it is 
possible to design a 
complete character set 
using only a 4 x 8 
grid . Figure II shows t he 
idea. 

Program I sets up the new 
4 x 8 definitions for the 
numerical . upper case and 
lower case fon ts. Type it in 
and run it. If you have made 

any errors while entering 
the data you will be able to 
fix them quite qu ickly using 
the characte r definer 
presented with the first arti­
cle in thi s series. 

As Program I sa,es the 
data while it runs, be su re 
you have a blank tape or a 
disc to ha nd w i th enough 
room on it. 

Having saved the data -
and Progra m 1- ty pe in Pro • 
gram II. This is the routine 

.. . DISC SCWl'WAAE 10R ntE ACORN ELECTRON 6 AOFS -• 

SUPREME TEAM - Simpiy lb• bttt football managu..mu,.!ll!IJIW. 
A 'IIINllt - dmtnSion h pi., po.ad bJ- footd P'(9lmt Ind lill on Ol'II ,.._ 1116• W hcl CW 

NN"O • Ol rr. ACFS'I bMl 11NNN 
AISt A FEW Of THE ff.A TURES.· 

'60 pllywdll.t.M' Y .. lndNd cadl~ Git• NINd~rd 'lNdl'IQ ICOIM dWI • 
~ i*,M, ' -0 ..,_.,,._ 'ORICI ~ 'P'""*t lh.xll<Ob • dadiild dotdl *'°'" dMlii:w'II) ' 
M &MeamCl.4)4"•'-'9'' a#!dh~ ' ~' ~' li'ltortifN' Mtptl"*"1tp)l'I' 
WIii d liMIOI\ boO SNt "'1N/I/ • 11;t1,n ... ...,. c...-. rcl ...... pbs 1llllq • ~ 

IAliiM'~ditr' 
~ 11.~ l2 P1191 play'9Jlde 

SUPREME TEAM II ONLY s::::t.U (all lnclJSNe) 

IHFQBMATION DISPLAY SYSTEM Q5" disc & APES) 
f{AT~Dfl 'IMSMC>HllfS ELECTRON USER 

A~ ulllty..,... ......_.,....,, ..-- m aCEEfAXrd ORACll.Mowsyo., I00'611t Ind 
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INFOR.MATION DISPLAY SYSTEM II ONLY tz.15. (al inelusive) 
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TOUCHLINE COMPUTERS, 
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TII:- 02CW70359 

w hic h handles the new 
character set . 

I suggest you save i t 
before you run it as any 
typin g mistake s could 
produce some unpredic • 
table eff ects. 

Th e program works by 
making t he operating 
system think that there are 
twi ce the usua l number of 
characters per line and that 
each one is hal f as wide as it 
actually is. This is achieved 

by altering the contents of 
&34 F, the loca tio n used by 
the Electron to tell i t how 
ma ny bytes make up a 
character . In Mod e 2 t his is 
32. 

So if we replace this with 
a new va lue of 16, the micro 
w i ll assume that the charac · 
ters are only half as wide as 
they really are . 

However the computer 
still t hink s t here are the 
no rmal numbe r of charac· 

O • ROM/RAM EXPANSION BOARD 2 ·~ 
for the PLUS 1 •._ .... 

will hold 7 ROM$ or 6 ROMS plus 16k RAM 
,flls iMide 11,e plu s t .... , to f it yo1,1rtelt .cle8r ln• tru ctio n s give n 

,writ e p,otect •witch .on ly ,~ leed s to -.olde r on, eonneclo r to boa .,d 

,plugs Into plt.1,1 rom toe lle t ,OUfl wotlcln.g with S4k E1ec:tronidt.1a l disc, 

.optlon, : wll h 16k t8m(2 •626•) £37·S0 .wUhOut r•m tJ0 ·95 

0 • 1 MHz BUS & ROM BOARD 

,plug • Into '"' CHtr ld; e , 101 . 2 rom soc ket, 

, sla ndard Ide bu, conMc1or (n BBC) \ \ \ 

·~,·,1::~:~ =·~:~:~::~~;,·· \ \ \ ' Q'r-'\ \ 
enQulrl .. lel.0703· 260900( be st •ll e ,3pm) \ ,eJ)\ \ \ 
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PANASONIC KX-P1081 We are the main 
Impact Dot Matrix Printer 

£ 148 THE IDEAL P.C COMPANION 

KX·P1081 
Hlghllght• 
• Near leitor 

quality prindng 
in all pitches 

• Opera«>r· 
acces.sible print 
modo solocoor (Sld/P,im., Nt.0. eo...,.J 

• DIP Swi1ch seSectabfe 
IBM Pfflt« emulalion 

• Frie'tlon feed and adju.siable ttaaot are a!Mdard 
• Word prOCffSing tuncdons (.l.tstiliea!Son. Con~ 

UR alignmeoQ • 
• Proportional Space Printing 
• High resolution dot·addrtuable gr1phles 
• Up to 40 downloadable characters 
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SLOGGER 
stockist in Avon & Wells 
We carry all Acom products including 

New Archimedes. We are also the main 
stockisls for Amstrad, Commodore, 
Atari, Opus and many many more 

Special Offers 

Acom Cassette Player .................. £24.95 
Acorn/Electron .............................. £59.95 
BBC Master ................................ £399.00 
Ardiimedes ............. ........... from £699.00 

Price• Exclude VAT & Dellvory 
Export & Trad• Enqulrl•• Welcome 

42 Cannon St. , Oedmlnster, Brlstol 
Toi: (02n) 637981 

3 North St, 86dmlnater1 Brfttol 
Toi: (02n) 666341 

126 Church Rd., Redfield, Brlato l 
Toi: (02n) 542116 
87 City Rd., Cardiff 
T ol: (0222) 483069 

31A Fartngton Rd ., Swindon 
Tel: (0793) 512074 



ters per li ne, even t hough 
th ey are half t he size. 

It thi nks this because lo ­
cation &30A, whic h contains 
one less than t he number of 
characters per li ne, is set to 
a default value. So all we 
need to do is po ke &30A 
w it h t he new numbe r o f 
characters a l ine minus one. 

To use the prog ram set 

I Program I 

18 REM Slia Chir,cters 
II REM 
30 REM By Robin Mi•on 
4S RER (c) Electr on Ustr 
51 UM 
61 MOOE6 
70 •FXIB 
80 PROCrud 
90 •SA. SMALL-N C08 088 

198 PROCrud 
110 •SA. sMAtL-u c0e oee 
110 PROCrud 
138 •SA. SMALL-l cee OIB 
141 END 
159 DATA e,0,e,0,s,0,0,0 
168 DATA 4,4,4,4, (,0, 4,0 
178 DATA 4, A,A,9,0,0,e,e 
188 OATA 0,A,E,0,E,A,0,0 
190 OATA ,,E,c,,,6,E,(,e 
200 DATA A,2,,,,,S,A,e ,e 
210 DATA A,E,A,8,4,L,A,8 
228 DAJA 2,6,, ,8,9,e,e ,9 
230 DATA ,,a ,8,S,8,8,4 ,e 
240 DATA 4,2,2, 2, 2,2, 4,0 
250 DAJA 0,,,e,,,E,4,9,0 
2~9 OATA e,,,, ,E,L,,,e,e 
21e DATA e,e,0,e,e,,,,,a 
2ae OATA s,0,e,E,e,e,e,0 
290 OATA e,0,e ,0,e,,,,,e 
390 OATA 2,2, , , ,,8,8 ,e,a 
310 OATA 4,A,A,A,A,A,4,~ 
120 OATA , , c, 4,4,4 , L,E,e 
339 DAlA ( ,A,2,E,8,8,E,0 
340 DAJA E,A,Z, 4,2, A,E,9 
350 DAtA 8,8,A,A,E, 2,Z,e 
l6B DATA E,8,E,2,2,A,E,0 

HIMEM in li ne 60 to the 
lowest value requi red by 
your program. If you wi ll be 
us ing Mode 1 or 2 this 
should be &3000 . If you'll 
only be using Mode 4 or S it 
should be &5800 . 

Then when you need one 
of the new modes simply 
type one of the followi ng to 
select one of the new 

370 OATA E,A,8,E,A,A,E,6 
180 OATA E,l ,2, 2,2,2,2,6 
390 DATA E,A,A,4,A, A,E,S 
,ee OAtA E,A,A,( ,2 ,A,E,0 
,,e DATA 8,4,4,e,e,4,4 ,0 
420 DAtA 0,,,,,e,e,, ,,. s 
430 DAJA e,2,,,8,,,2,0,0 
,,e DATA e,e,E,e,E,0,Q,0 
450 OAJA e,S,4,2,4,S,e,e 
466 OATA E,A,2,6,L,9, 4,0 
476 OAlA E,A,A,E,8,A,E,e 
48! OATA E,A,A,E,A,A,A,B 
490 OATA C,A,A, C,A,A,C,8 
see DATA E,A,8,8,8, A,E,e 
510 DATA C,A,A,A,A,A,C,8 
521 OAJA E,A,8,(,8 ,A,E,0 
530 OAiA E,A,8,C,8,8,8,0 
548 DAfA E,A,8,A,A,A,E,0 
559 OATA A, A,A,E,A,A,A,9 
569 OATA E,4,4,4,4,4,E,0 
579 DATA E,2,2,2,2,A,£,0 
580 OATA A,A,C,(,A,A,A,e 
599 OATA 8,8,8,8,8,A,E,6 
610 DATA A,~1 E,A,A,A,A,0 
610 DATA A,A,E,E,E,A,A,0 
629 DAJA E,A,A,A,A,A,E,0 
630 DATA E,A,A,E,8,8,8,0 
640 DATA E,A,A,A,A,C,Z,0 
65i DATA E,A,A,E,C,A,A,0 
660 DATA E,A,8,E,2,A,E,0 
670 OATA E,(,4 , (,4,4 , ,,9 
680 OATA A,A,A, A,A,A, E,8 
690 OATA A,A,A, A,A,A,4,0 
700 DATA A,A,A,A,E,E,A,0 
718 DATA A,A, 4,4, 4,A,A,9 
720 OAlA A,A,(, 4,,, 4, 4,8 
730 DAJA E,A,2,4, 8,A,E,0 
7L9 DATA E,8,8,8,8,8,E,0 

modes: 
PROCoodeh 
PROC•odel, 
PROC1ode5, 

These modes can 
selected fro m 
pro cedures . 

even be 
within 

750 DATA 8,S,4, 4,2,2 ,0,0 
769 OATA E,2,2,2,l,2,E,B 
119 OATA , ,t ,A,e,e,e,0,a 
789 oATA e,e,e,e,a,e,e,E 
798 OATA E,A,8,8,4,8,e,e 
810 DATA 0,B,E, 2,E,A,E,9 
81S DATA 8,S,E,A,A,A,E,0 
820 DAlA 0,8,E,A,8,A,E,8 
839 DAJA 2, 2,E,A,A,l,E,8 
840 DltA 0,0,E,A,E,8,E,B 
a5e DATA e,e,E,a,c,a,s,e 
860 DATA e,e,E,A,A,E,2,E 
876 OATA 8,8,E,A,A,A,l,9 
886 DATA ,,e,c,,,,,,,E,9 
899 OATA 2,0,6,2,2,2,A,E 
980 OATA 8,8,A, A,C,A,A,8 
918 DATA C, 4, L,(, 4, (,£ ,e 
928 DATA 8,B,A,E,E,A,A,S 
910 DATA e,e,£,A,A,A,A,e 
941 DATA e, e,( ,A,A,A,E,0 
9S0 DATA e,e, E,A,A, E, 8,8 
960 DATA 9,8,E,A,A,E,2,l 
91e oAJA e,e,e,A,8,8,8,e 
989 DATA 8,0,E,8,E,2, ( ,e 
990 OAJA ,,,,E,L,4,4,6,9 

1000 OATA e,0,A,A,A,A,E,i 
1018 OAlA e,e,A,A,A,, ,4,0 
1020 OATA 0,0,A,A,E,E,~,8 
1030 DATA 0,0,A,A,4,A,A,0 
1940 OAJA 0,6,A,A,A,E,2,E 
1858 DAl4 0,9, E,2,L,8,E,8 
1060 DATA l,6,4,C , i,6 ,2, 0 
1070 DAiA 4,4,4,e,,,,,,,e 
1880 DATA 8,C,4,6, (,C,8,B 
1890 OATA A,£,a,0,0,e,0,s 
1180 OATA e,e,0,e,0,9,0,B 
111i OEfPiOCrtad 
1119 FOR Xl• II< 10 155 

• And that rounds off th is 
series on customising your 
own character set. I look for­
ward to seeing some Elec·· 
tron User submissions 
making use of these extra 
features. 

1131 YOU ll,XX 
1119 FOR ll • I 10 8 
1151 REAO Al 
1161 l%•EVAL<"l'•AIH11 
1171 vou l% 
1181 NEXI 
1191 NEIi 
me ENOPROC 

Program II 

10 RER Sauuh 
20 iER Sy iobin Ni,on 
30 itR <c> Ele,tron User 
<! HIMEM•ll009 
10 •LOAO SMALL-H 919 
69 •LOAO S"ALL·U All 
70 •LOAO SNALL- L Cl! 
80 PROC1ode21 
99 FOR Xl•1 10 II 

119 COLOUR X% 
119 PRIHI ·xooE I ... COLOUR 

"; X% "OD 16;• ·; 
11& NEXT 
13& PRINI 
1<8 ENO 
158 
160 OEf PROC1odtla:VOU 22, 

1:?&llA•79:?ll<F•l8 :PROC1ode 
change:E!IOPiOC 

170 DEF PROC1odt2a:VOU 22, 
l :?&30A:39:?&34f: 16:PROCaode 
thange:UDPiOC 

180 DEF PROC1ode5a:VOU 22, 
5:?&38A:l9:?&l4f:9S:PROC1ode 
cliange:ENOPROC 

198 OEf PROCaodechange:?&l 
61•171:?&l68•19:?ll69•1A:?&l 
6'•1C:ENOPIOC 
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BBC / ELECTRON ' IMAGE ' V.2 
'IMAGE ' was the ulll mata tap e back up syst em, 

now, It's even better 
Ycu can~ COfflPI••.,. uwtd 1"- ltllt It IM*' and~ 8blt P'OO""' ol b ty~ 
avd ~ e. It can du,I~ : 

Lcdu,d p,ogram.s 
P,oor•rM ol • riv a.n;tn 

• 300t W 1200 BAUD . ~ .... 
• ?'a {Cul coclff) in FMna.me 

---F•1N or trick bb::k Info. 
• Cha,,,olng ,. .. ,,.m., 
' COnlll'W)Ul<lt a ttr .. mt 
• l.oddn; and u!CO.ing pog111ms 

II is VERY IMPORTANT INDEED puf'Cf'lu.rs lali.• not• IMI 'IMAGE' it lo, nit ttlkOf tor 
mNlg BACK,UPS cl your own soflwar• lor you, own vn . lo, prot«ting ,OU, own 
piogir1oms. or as a11 ,id lo putq Klltwar• ondiak (boJ 1N10Ying lr)d(t llOtl'I tapt IOl!.wMt ). 
Arty S,*IOtl IOund utlno lht P,OQflffi IOf illlQII p!,IIJ)OMI IUM llloe nsll. ol be ing l)IOHO.lled , 

To 1tctlw JOU' OOfl(Ol °l"na,gt ' tltfld • chequ. o, P.O. kit the IM.ltn of 
An A11oun dln9 ts .ao 10 : 

Peter Donn , Dept . EU, 18 Tyrone Road, 
Thorpe Bay, Essex SS1 3HF 

P it as. ltl! t 8&C 0t Eltdlon ..-.,1,ion, VI own,ws can obtain V2 b'f Hnding £1.50 • VI 
AA269 withCM.IC caso t SBC version onlv 

\\\
1
\~ \\l\\1 :\:m: 11r11r111111:111211::: 

tJ hn.t ev er you r s ub jec t . . . 
French. Fir$f Aid , Footba ll, Spelling. Science. Spanish , Spott. 

SCotland. England . English Words . Getman. 
Gene ral Knowledge. Geography. Italian. Arilhmetk:. 

Natural HiSIOf'Y. 

lei !IDllr cDmFJlller llelFJ !IDll learn 
Write or phone for o FREE 20 poge illustro ted cotO IOQue ot ov r 

leiSure and Educotionol Softwa re 

KOSMOS SOFTWARE LIMITED 
FREEPOST (no stomp needed) 

DUNSTABLE. Beds. LU5 6BR 
Te l: 05255 3942 or 5406 

BesMJ1~ 'tfl~ ~ r you~ 2:f.oIYb~f ~ ces 
New titles availabkt from day ot release 

RRP O;n RRP 
Tt1ril ·----- ·---- US US RictH.sa,, T~ ·---- 21.tS 
~ --------- 11.95 1.SO The lml Clysl.t ·-·---- 1195 ,co;,,:yn _______ 11,s 7.50 FflW'CftO\h Ain _, ______ tt! 

lrrPKl--------- 11.95 7.50 The()A ·-·--·---·--- 169$ ~ ---------t..95 7.50 Tlw~ -·-------- 1..95 
lndo« ~ -·------- US 7.50 ~cll.os1~ --·---- US 
'MrW"~ '88 -·---- tll5 ,.so Pkijlc:1 n... ________ us 
lOC,oerp.M,HiltVd, 4 --- tllS 1.SO v,ot1111 --·---- ttS 
F"i-.Sl,JGlfflel Vol. ) ---·-- t .8$ 1.50 ~ --·------ 155 
S&arW,n ____ __ ___ us 1.so ~ --------- 1.9S 
l«r -·---·---- t.16 116 l<AIT*'9Y------·---- US ....., - ·-·----- US 1.so ~ o1 r-- . __________ us 
-- ---- ·--- 1.95 U6 e.stft.,..,.._ .• H6 
~ ·--·-- ·-- U,S 11A OI.IMll b u..LoG1911 4iS 
PlayilA,QlinS... ------- UIS 1.50 , .,., ··----· - • ,..._•Maro<----·--· u6 1.so ~ctKWn ._. ____ ._os 
Cr&ffit A.cw---·--·--· 1.115 1.50 Si.dt -- ·- -·-- ·---- - -
Ood«aml: O'<lid 1195 7 .$0 .t.mtriawl Siidl --------- -EID---·-=== 11:95 1!i0 Clff),Cl'JSl.ldl ~ ---·-- ·- U6 150 ~- ~-1----·--- -
~COltcl <WIVol , __ us 150 n.. '- °"°" ------·----
MUd WoM40Sca.... ___ .us s.so ~ ----·----- -
Tht l.ilit cl Raplo,I ______ • us s.so The Pl4'P'I M9' ·----·--·--- -
XOR--------- t ,16 150 HIii ---·--·- - ------ • 
PflPll' BoJ ·---·---·-- U S 7.$0 Oro.6 --·-· -·---- - · - - ·---·-- '96 1,15 ~ " ~ ·--· - -
Spf~ ~ ----·-- ·- -- us 7.SO ~ kin Nwr 7 --·--·- -
Spif .. ~ ·--·--·---·- 1116 1 ~ Slrrdilid---·--·--- -- -
E¥ring sa,, ---·--- ·--- 9.95 1.SO ~ CS Adam 5COCP (3 .....,..I ·-525: 

0., 

""' "-" 
'" ,us 
1.SO ,.so 
'-" '-" .... 
6'0 

'-" '" ... .... 
'·" '·" "' '" .... ... 
"' , ... , ... ,.,. ,.,. 
l.lO 
2.lO , ... .... =-~2--==--~=-!·: ~~ ::::----·--·-::: 

~~~~-==.:~~ ~-= Qu __ - ----·- 12~ --,.. . U.oC~ ----- ·---·- &.so Soo:.8- --------·- - 1.W P\rtil"'*'kn --·---·- t.95 12.50 
W-11thouN------·--- - 219 p.._~ ... ---·---·- t.95 12.50 
Pla-!B2-------- -·--- ·-- · 2.M C.W..Ridiw--·-- ·----- - 12..50 $~._________ 216 ~ Olocl··- -- ·--- - 12.50 
~ MdlUll'l-·--- •• - 3.50 Jtl!9 __________ 10.50 

AWi,rd M ~aiilNII ..... Wl'IMI/I CtdM 
AU. PRICES tQ.UOE VAT & P&P ~ l.lC.OROOISNOAMAU. YDESPAT0£DWI~ 

2' HOOO.SOf FIECEIPTSYFIRSJ a.ASS POST 8Ul PlEASE All0W7 DAYS 
f()lotl'SIO&IQl»rd&t ldd !q, li:redlii- Wotbardflddtl b l sl-ll'ld~trMdl-.-. l""­

~<NIJ,lf~two,qi a UK blr-.Olt;,,e U-*d y(lt,IY4',l. l.l_,tlC-ll'lli 01 [lolnQld) 
i:i.... ().IClf 8loon ( A BOC Ill ii ....,... °" ~ ) 11'.d Mild ct.qut. P.O., .Ac:c1M1 0t Vsa "'-'l'W It'd 

~ I Nfflf lO: 

MITHRAS SOFTWARE 
PO Box t 5t , Maulden. Bedford. MK4S 2YH 

Tel: (OS2S) 402630 
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PMS MULTI-FONT NTQ 
Near Text Quality Typesetting Software 

• ELECTRON VERSION,.,. 
"Quite si mply the best font software available for the eec ·· 
- NTQ users say It - the rev iewers agree -
II )'OU tra,,t 10 P'exl.(:IO CJ,Ql(y ~Nfl:S,, newPl!llef's.. ()t,f) $bs,, otnA, lu~. c:onc:ert 
P'~'Mlfls ard twts, exam papers.. tepom.. lr'M)ces a, ;.iis.t add Sl)ie 1:> )OJ personal leners 
- · ten b YoU, 
Use N'TO 'fllir, ~ w. WOAOWtSE, Yl()ROPOwER ot BASIC wei ANY EPSON compa.lble 
p-J'W (MX It'd FX). 
fONT LIBA.AAY COHTANS O\'£R SO HIGH OUAUTY FONTS-sun:sans l)Pelaces • tweql 
~ • «11111\ltscilnot symbols • ww;y $l)'!t$. 
WrU c, plW)ne tw l!n!t. II.I 1st cf bm ard sampie pt,tu. 
MIX FONTS, HEIGH1S Wl>THS NID PITCHES II ONE LINE OF TEXT • ;,JSt like t.s : 

MULTI-HEicHT 
&Ill.TI -~t!N.'1-
1~1111~ 
A6A..€ Cll:~0 6u o1e 

MUL T I·WIDTII 
M U L T I - P ITCH 

I N V E RSE 

ON LY £24.95 inc VAT (acid £ 1 ca rriage ) 
NTO is 2 rom s + disk + user guide 

Permanent Memory Systems 
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The Fastest Growing 
BBC Micro & Acorn Eledron 

TITU I PUIUSNll 
I '"M"-· I IIC(o, 

"'""'' u-.. 1 
5 "i;,•D1u 

I .,,., Compod 
(or 0.dfl:)nj 
31,•01w. 

nm & PUISUSHIR I' ll&C or Owtf'Ofl I ,sc 
Co!Mrte 5 ~. • Olu 

!BC end l .. ch'On 
6UDOIT 

CASSITTU 

SUPERIOR 
Que.1 7.50 
Ploy It Agotn Som 2 7.50 
Bonecrvnc:her 7.50 
SjMilbinder 7.50 
Play It Again Som 7.50 
The Uf. ol RtplOn 5.50 
Elixir 7.50 
Poloce of Mogle 7.50 
Rep Ion Atound The World 5.50 
Cto:ZHRider 7.50 
Codenome: Droid 7.50 
Grand Priz Coos. Stt (UC o,iyJ 7.50 
Rtp,on 3 7.50 
Rm & Re .. 4 Trad<J(8BCo,i)l 10.35 
Elite 10.35 
AcomsoflHitsVol. l or2 7.50 
S.pe,ior Coll. 1 or 2 (BBC OrlyJ 7.50 
S.porior Coll. 3 (Elec OnlyJ 7.50 

TYNESOFT 
W.nltf Olympiad '88 7.50 
Spyv,Spy 7.50 
The8igKO 6.35 
Boulderdosh 7.50 
lndoo< Sporn 7.50 
Pliontom 6.35 
Oxbridg• 6.35 
Commonweoltft Gomes 6.35 
Future Shock 7.50 
MiaovoJtJe [4 games) Elec. 3.99 
Miu ov~ 2 (4 games) only 3.99 

.. 

1• - Ele,;irc,,, dw..:o-o"'*-• 1 

9.50 11.95 
9.50 11.95 
9.50' 11.95 
9.50' 11.95 
9.50' 11.95' 
6.35' 7.50 
9.50' 11.95' 
9.50' 11.95' 
6.35 7.50 
9.50 11.95' 
9.50 11.95' 
9.50 11.95 
9.50 11.95 

11.95 15.95 
11.95 15.95 
9.50 11.95 
9.50 11.95 
- 11.95' 

11.95 11.95 
11.95 11.95 
10.35 10.35 
11.95 11.95 
11.95 11.95 
10.35 10.35 
- -

10.35 10.35 
11.95 11.95 
- -
- -

ASL 
Ziggy 
Ronsodt 
Oespoich Rider 
Impact 

BUGBffl 
Tutonlc~mun's Revet,ge 
Bugby,e COfflj)ilaflon 
Bugby,e COfflPilaflon 2 

CDS 
Colcn.sus Cheu 4 
Ste'f8 Davis Snooker 
ll<ian Clough FoolbaU 

DOMARIC 
Siar Won 
The living Ooylijjhh 
Trivial Puriuit [BBC Onty} 

EL/II 
Pape<boy 

EPIC 
The Lo,t Cty•ol 

HfWSON 
Evening Stor 
Uridiium 

MARTECH 
Tor:on 

MIRRORSOFT 
Tetris 
Spitfire 'AO 
Strie Force Harrier 

ROBICO 
The Village of lost Sools 
The Hoot 
11,lond of Xoon 

6.95 
7.50 
7.50 
7.50 

7.50 
7.50 

11.95 

7.50 
7.50 

11.95 

7.50 

9.50 

7.50 
7.50 

7.50 

6.95 
7.50 
7.50 

7.50 
7.50 
8.75 

HOW TO OR.DER: Go : lmpoo Posters, Noep 1end House, 1 Percy St., Sheffield, S3 BAU 

Simply fill in the coupon and send wilh o chequ e I Please enrol me for6 montllsmemMnhi p witll The lmpoctGomesClub. 
o r postal orde r lo Impact Posters . (Please moko I PleoMt Mtnd me 1he following gomcn: 
payabl e to Imped Posle rs). J 

fORMAT 
• Oe $potch normally som e doy os order Tnll (Co,sette etc.) COMPUTER 

{bul pleoso a llow 7 days ) I 
• r~! r': ~'t:dl~c;ctt ing I ................... ··················· 

Impact Posters 
Neepsend House 
I Percy St. 
Sheffield S38AU 
Tel. (07A2J769950 

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

PRICE 

I • P .. o .. "• ' • .......bto o,e \lftder no ob'g01ioft 10 moli• Oft )' ,...,....... P'l' Cho'" . 
I 

8.75 
Only £ 1,99 ooclt: 

PlooB2 
9.50 Mogarodc 
9.50 Mkroball 

10.35 Olympic Spectoculo, 
Soccer8ou 

6.35 Comba1Lyn, 
6.35 Mil&on01re 

6.35 C;:f' &Robber, 
R1 lfitRoodie 

11.95 
Th, Hadte, 

Uceocefo Kill 
11.95 8ricn Jadu Superuor Challenge 
15.95 fdcfoe Kid JumpChalhng, 

V H pyCo,o 

11.95 Triple Oecker 1 

10.35 Triple Decke, 2 
15.95 

1 riple Dtdm 3 
War 

11.95 
Jetpoc 
Ponk 

Only£2.99each : 
11.95 ProGoff 

ltagut Challenge 
11.95 Survivors 
11.95 Foolball Manage, 

Cas<ado (50 gomo,J 

10.35 
Ounjunz. 
Plana 

S~ueokoli.ser 
10.35 ~leion 
10.35 Uronions 
10.35 Twin Kin~om Volley 

Sto °'ce7 

10.35 
Tennis 
Cridtet 

11.95 Hun~Dory 
10.35 

I~~.:{ 

(BLOCK CAPITALS PLEASE) 

Nome . ... ..... ... ... .. ..... ... .. ... ... ..... ... .. ... .. . 

Adcfreu . ..... .. ... ... .... ... .... .... ... ... .. ..... ... . 

Po1t(Ode . ... ..... .. ... ... ..... .. . 



SUPERIOR'S BEST COMPILATION YET 
for the BBC Micro and Acom Electron 

Sam, an ardent fan of Superior Software's games. has been 
absolutely delighted by the success of his first selection of 
chart -topp ing Superior Software games. Now here's four more 
games that will keep you enthralled day after day - on that you 
can rely! 

Repton 3 is probab ly the best-lo, •ed of all of Superior's games . 
Our endearing lizard, Repton, is crapped in a netherworld 
amidst falling rocks, fearsome monsters an d haunting spir its. 
A superb s1 rategic game which includes character and screen 
designers enabling you to create your own scenarios. A & B 
Comp utin g reported: "Th is is to p quality; arcade ac tion at its 
very best'.' 

SBC MicroDuol Co,sette ............. tt .95 Aooin Electron Ouol Co"6tte ...... £9.9S 
SBC Micro SY,· Oi,e ............... : .... £11.95 SBC MosterCompoer 3'/," D1,e.£M.9S 

(Compatlble with the 8IC 8, 8+ and Mooter S.rtN compu1e,si 

SUPERIOR 
SOFTWARE .. ACORl~S! Ff 

Cralee Rider, a fascinating motorcycle-racing game, features 
se,.ren international racetracks. "It's fast, challenging and there's 
plenty to keep you entertained . Tho roughly recommended" 
remarked The Micro User. 

Gala force is the thinking-man's alien-1.apping game; fast and 
furious, yet full of strategy. Oracle enthused: "You haven't lived 
until you've played this game. Buy it! - it's the ultimate in 
shoo t-em-up. RATING: 20(out of20)1' 

Codename : Droid is a challenging arcade-adventure. 
Th e qual ity of the graphics and animation must be seen 10 be 
appreciated. Electron User summed the game up by saying 
"CODENAME: DROID is brilliant ... it's wonh every penny.' 

"Play It l\gain, Sam" 
Our original sdcc1i11n of~ of Sup(nor·s biggC"s!>t hus lor 1hc OUC ,\li cn)3nd 

Acorn EIIX'1ron is s1 ill ~wailablc. 

~ M mot e 
OIICheQues .,.,., ..... 

"Su~lo, 
SOtl',,,oee ucr: 

• CITADEL • STRYKER'S RUN 
e THRU ST e R,.\\'ENSKULL 

I 
\ 
r 

i 


