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Repton fans hove begged, cajoled a nd pleaded with us to release another set of screens for our Repton 3 game. 
How cou ld we refuse? Our tovobte hero returns aga in to slor in 40 new screens that vividly depict Repton·s llfe,slory. 

The Five Ages of Repton:- At nm we see Repton a s a baby : a mew ling infan t surrounded by teddy -bear,, humpty. 
dumptys. and aggre ssive clockwork toy-soldiers. Then Repton is a wh ining school,boy, creep ing like sna il unwilli ngly 10 

schoo l, with his pens. his cotculotor, and a bundle ol homewo rk. And then Re pion 
du ring his teenage years becomes a spikey ,hoir ed punk armed with a ghetto-blaster 

and o collection of rec ords.. l henReplongoestowor k: we see a harr ied office, 
manager a midst compu ter,, photocop iers. and end less cups of coffee. 1':lst scene ol 

a ll. tha t ends th is strange eventful history, ls Repton as an old-age pensio ner search ing 
for his fa lse-teeth , his spectac les. his "pint ol slout", and his well -polished war-medals. 

Each copy of The Life Of lepton Includes: 
e the Repton 3 ma in program elhe Repton 3 edlt0< and • the 40 new game screens 

e.8CMieroCouen. .- ···- ···-•·•·, ..... U .9$ .-oorn Electron couenre ··- ··-··-···-···.u. tl PRIZE COMPETITION 
UCMlcro5'4' Disc, ... ,,_,,,_,,_,,_,t7 ,f 5 Acorn Dtc1fCln $'/e' Oiw; ··- ···-"-"-" ' U. 95 eec MO$ltt COff'IOOCl31/,' Dbe ..•.. ,_ ,,ct .H 

(COmpottble with lhe IIC a. I+ and M aJt • r Serl .. comp,uten) . 
lhe sooen plctv,.s; ~ltl/9 68C M!CtO~ Ol lheQOme. 

C< SUPERIOR 
~ SOFTWARE ACORNSt Ff 
Dept. LR2. Reoen• Hovse. Sl<lnner I.One. LffCb L$71AX. telephoM : 0532 459453 

lfvou oomple .te oll 40 K,;reen s Ol lhe Uleot Ropron. vou con en ter ou, 
competmon. Prizes lnc:lude £200 In cost\ with Repfon mugs. badges. pens 
and cer1itico1es 1o, runners.-up. 
Closing Oote : 30th JVne 1988, 

• VISA 
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VIEW CARTRIDGE •• • the Aoomsottword proeos.sorfor the Electron and 
Plus 1. Inc. full documentation .......... .... , .................................... £14 .95 
VIEWSHEET CARTRIDGE . • • lhe A<;ornsott sp,eadshoot for lhe 
Electron and Plus 1. Inc. full documen1ation . .............................. £14.95 
VIEW & VIEWSHEET •• . both products •• above ·spoaal 
price• . ......................................................................................... £22.00 
LISP CARTRIDGE .. • the Acornsoh language cartridge lor the Electron 
and Plus 1, ..................................................................................... £9.99 

ELECTRON ADVANCED USER GUIDE . . . further reading and 
information for the Eloctron user ........... ........................................ £3 .95 
ELECTRON ASSEMBLY LANGUAGE . . book by Broce Smilh 
containing many examples of how to program in 
as5"mbler ................... .................................................................. £2.95 
Software on disc lor lhe above 3.5' ADFS £3.50 - 5.25. OFS £2.50 

ADVANCED PLUS 6 .. . a M ly buffered& ROM expansion mod<Jfe fo, 1he 
Electron user. APSi.sfinedinsidetheactvanc:edPlus 1 or a modified Acom 
Ph.Js 1 (when used with the Acom Plus 3, 5 ROM sockets are available). 
Al sockets are designed to accept either ROMIE PROMS"' RAM chips. 
A further feature is the optional AP7 upgrade ..... £33.00+VAT (£37.95) 
UPGRADE SERVICE for lhe original Acom Plus 1 10 Advanced 
Plus 1 andAP6 . This wil provide all !he benefits of AP6 and also includes 
the printer ci.rcuit modfication for some modem printers. (AP6 can be 
fitted to original Plus 1 by users with soldoring oxperier\CO) for upgrade 
,ervioe add £7.00 + VAT IO APS prie& ie ............ £40.00-+VAT (£46.00) 
This price includos modification, fitting AP6, testing and return postage. 
Address for returning your Plu.s 1. 
P.R.E.S. SeMce OepartmenL PO Box 34, B,adford B017 GOE 

*PRICE BREAKTHROUGH* 
TH E ADVANCED PLUS 3 

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

messages. A.P.3. gives you ... 
1. A 1770 interface 
2. 80 track 3.5" disc drive (320k capactty) 
3. Separate PSU (Conforms to BS) 
4. Acorn ADFS 
5. Weloome disc 
6. Utiltties 
7. Full documentation 

All the advantages of the original Plus 3 PLUS extra ROM 
socket and possible upgrade to A.P.4. from ACP. 

All this wtthout dramatically increasing the 19quired desk space! 
·EXTRA BONUS· 

3 games on disc - SNAPPER - DRAUGHTS - REVERSI 
COMPLETE PACKAGE ONLY £99+VA T (£113.85) 
SPECIAL PACKAGE of Advanced Plus 1 & A.P.3. 

£149.95 Inc. 

DISC DRIVES 
Cumana s.2s· dbVsidod '°'80 track. swilchabloe, inc. psu ...... .. .. 
Cum.ana s.2s· sing/sided 40 track, inc. psu . ............................. £129 .00 
Cumana 3.s· clbVsidod 80 track, inc . psu .................................. £129 .00 
PRE$ ,pe c:ial 3.5' sing/sided 80 track. inc, psu. 
.................................................................. ·ONLY' £59+VAT. (£67.85) 

A DVANCEDPLUS1 ... Theptus 1 is lhemainoxpansionforlheE lectron. 
It provides the Cenb'Onics parallel printer. printer pon. joystick Interface 
and 2 Clll1ridgo slots into which go ROM cartridges including Voew, 
VMJWshool. Pascal, ~ and our own popular AP4 disc upgrade. 

................ £49.95 

3.5· 10 in plastic l brary box - ideal lot Plu, 3 users ......... ........ £19.95 
5,25· 10 dble/sided dble/dens . .................................... ............... £12.99 
5.25. 10 sing/sided sing/dens. ..................................... .. ........... £8.99 
5,25· Twin Gitt Pack .................................................... ................. £1.49 

ADVANCEOPLUS7 ... upgrade for APSaDows for2banksof 16kbattery 
backed sideways ram which can be fully write pro1ected. 

HYBRID'S MUSIC 5000 ... as widely us<ld on lhe BBC COrTljXJters hos 
been fully Y9rsioned for 1he Electron & Plus 5. 

ADFS VERSION 1.1 FOR THE ELECTRON 
Suitable for existing Plus 3 or A.P. 4 user$. This new version has the 
software fixe5 for Zysysholp, write protec1 dis.able and compaction. AJso 
'N'inchestor code has boon replaced with 'patchos· for future enhance. 
mentsl 16K ROM and full documentation .......... £19.95 + VAT (£22.55) 
ADFS EOO . .. at last rogainod memory used by ADFS suitable tor AP4 
or Plus 3 users with 32k ol sideways mm supplied on disc with documen-
tation 5.25" DFS ..................................... .. ....................... £19.95 

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

PRINTER 
Printer idoal for Electron Plus 1. Panasonic KX·P1081 Graphic Epson 
CO<npatible NLO .... ..,. IO connec, Including cable, delivery and VAT 
........ .................................. .. ................................... £ 179.00 

ADVANCED QTR. MEG RAM 
H1-Tec;h car1ridgo (Normal size) containing an incredble 256K ol $.Ways 
RAM although it could be used to s1ore many pages of sideways ROM 
Images its primary and best use is as a RAM dise supported by our 
Electron ADFS. Now Databases (ie Viowstoro) can perlcxm at brealhtal<· 
ing speed (over twice as fast as somo other 1 Meg sUi<X>n discs) and 
amlmation becomes area · ................. ..................................... £79.95 

ADVANCED ROM ADAPTER 2 
An Acom approved cartridge con1aining a card with special 'zero' profile 
sockets !hat allow you to fit compatible 8k or 161< EPROMSIROMS. The 
cartridge is ful y enclosed providng oomplela proledion lo< your ROM$. 
Simpto to uoo- No switching - complies fully to lhe Acorn (sideways) Rom 
filing syslem. 
·n,e best ROM cartridge is by far 1he ARA 2 ... A&B Dec 86 ....... £14.95 

ADVANCED BATTERY BACKED RAIi 
For Ma,ter and Eloctron users. A batlef'/ backed 32K RAM cartridge. 
A.B.R. is a ,elf con mined canridge containing two 16K Pagos ol sideways 
RAM with a rechargeal>le battOf'/ backup. Each 16Kpage can be indvi<lu· 
ally locked by sortware. Supplied with now Pros software support. To 
include loading sottware. ROM sa.ve, print buffer and a new improv8d 
MAKE ROM utility. ·tis a supe<b addon and a must for all serious Electron 
Use<s· - EU Juno . ................................................................. ...... £39.99 

Product Oty @ Total 
Preast s~ order IO:· 
P.R.E.S. LTD .. 
6 Ava House. High Srree,, 
Cli08HAM,Sur,cr. Enoiand. 
GU2~ 8LZ. , 8'1: OZ76 120,& 
IMail Otder onty) 

Nanl8 .......................................................................................... . .... ....... .... ........... .... .... . 

AH our ptlots indudt 
UK del""'Y 3 VAT 

Addtos.s ................................................................................................................................... . 

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

Tel: .......................................................................... . I enclose payment for£ ................................................ . 

Exp date ...................................................... (Rei E103) 



THE SHAPES 
OF THINGS 
TO COME 

WHAT is claimed to be the 
first computer game from 
Russia for the Electron -
Tetris - has been released 
by MirrorSoh . 

The package is said to 
be simplicity itself . A 
series of different shap es 
appear one at a time, and 
by using keyboard or joy­
stick control you have to 
move and turn the shapes 
to make them lit together 
in a line across the bottom 
of the screen . 

As your skill level 
increas es the shape s 
appear more rapidly . Mir· 
rorSoh (01-377 4837) is so 
confident that Tetri s will 
attract a cult following 
that it is organising a 
national competition with 
a first pr ize of a trip for 
two to Russia . 

Price £12.95 on cassette 

Bugbyte's seeking 
a new top title 

STAND by yourcompu1ers­
the search is on for a sequel 
10 Bug -Byte's highly suc ­
cessfu l Plan B and Plan B2 
games for 1he Eleciron. 

In fact t he titles have been 
so popular t hat it has puc the 
company in an embarrassing 
pos i tion as to what to 
release next. 

"We have an excellent 
deve lopment team work ing 
non -stop to find a seque l" , 
said Peter Sleeman, Bug ­
By1e·s produc1 developmen1 
manager. " However, wi nners 
like Plan B and Plan B2 are 
not all tha t easy 10 come 
by. 

"New ideas are always 
welcome. If any Electron 
User readers thin k they have 
a game 1ha1 will make ii to 
the top of t he software 
chans we wou ld like to hea r 
from 1hem". 

Bug-By1e (01-439 0666) 
has been producing qualily 
computer games for the 
past six years. Top titles for 
1he Eleclron include 
Dunjunz , Cricke t, Twin King­
dom Valley, Temple ton, 
Jack At1ack, Skyhawk, Ice 
Hockey, and Uranians . 

Duncan Lowth ian. Bug ­
Byte's sales manager, said : 
" The Electron remains an 
incredibly popular machine 
and we are committed to 
producing as much software 
for it as poss ible . 

"There is still a vast 
marke t for the machine and 
we are always on 1he look ­
ou t for new programs. or 
even ideas for a program". 

So 1he challenge is on . If 
you think you can come up 
with a sure -fire winner on 
the Eleciron, Bug-Byie 
would li ke to hear from you. 

Electron fills the Scouts ' bill 
IF you are scou t ing around for 
a compu1er 10 help with all 
your administration needs, 
you can't go far w rong with 
an Electron. 

Thal was the conc lusion 17-
year-old Tim Parf it of Arun­
del. West Sussex came to 
when he was called upon 10 
act as secretary for the local 
Ven ture Scou t group. 

Tim is so committed to t he 
mach ine that he was one o f 
the first to buy one when they 
appeared on the market. 

From the basic unit he has 
expanded 1he ki1 with a Plus 1 
inte rface and Plus 3 d isc drive 
tha t he bought on special 
o tt er from Electron User . 

As Venture Scou t secre tary 
he is responsible for typing 
up all 1he decisions reached 
at the group 's qua rt erly mee t• 
ings . All records have to be 
meticulous ly prepared, as 
they contain de tai ls of t he 
scou ts' ac ti v it i es for t he 
following 1hree mon1hs. 

Desp i le some of t he 
exce ll ent word processing 
packages ava i lab le for 1he 
machine, Ti m uses Text 
Editor- which he copied from 
lhe pages of Electron User. 

Why d idn ' I he use a 
commercially available pro · 
gra m ? He said: "I spent a 
long time typing in the lis ting 
and once I got to grips with it I 

found 1ha1 it was a doddle lo 
use. 

" 01her packages are OK, 
but Tex t Ed i tor i s such a 
pleasure to use that I see no 
need 10 change" . 

Apart from the minu tes of 
the mee tings. sponsor forms 
for the various fund -raising 
activit ies are also produced . 
"Before I came along w it h my 
Electron the group had 10 rely 
on anyone who wou ld lend 
them a typewriter", he said. 

"Now with my computer 
and Cent ronics GLP printer I 
am able to produce profes­
sional documents in a frac · 
tion of the time that it wou ld 
have 1aken", 

Touchline founder 
Peter Reynolds 

LEAGUE'S 
FACTS COME 
FROM THE 
TOUCHLINE 

SCHOOLS, mus ic shops and 
even a local football league 
a re benefitting from a new 
information display system 
for the Electron from 
Touchl ine Compu t ers. 

The program is 1he second 
10 be released by 1he com­
pany since its launch six 
months ago. Since then it has 
gone from strength to 
strength by prov iding top 
qua l ity, low-priced software . 

Based on 1he same idea as 
telete xt, the Information Dis­
play Syslem can be used 10 
create. store and disp lay up to 
700 pages of information . 

Users can call up from a 
menu various subsets of 
information on any topic, 
either page by page, or on a 
time delay carousel basis . 

The program, which comes 
on a 3.5in disc wi1h ADFS for 
£7.95, is sui1ed to eslablish · 
ments where regular upda tes 
of informat ion are requi red . 

One store uses the system 
to d isplay the prices and 
availab il ity of musica l items 
to shoppers. 

By pressing a single key 1he 

Tum to Page 6 • 
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Show stoppers 
ONCE again the Electron & explains how to make the 
BBC Micro User Show - to be most of i ts Mu lti -Fon t soft . 
held at UMI ST. Manches ter, ware from View, Wordwise 
March 18 to 20 - will be the and Inter-Word. 
launch ing pad fo r a host of All aspects of NTQ are cov-
new produc ts. ered in dept h, from lay ing out 

Many e>ehib i tors are a documen t to designing you r 
keeping the wraps firmly on own fon ts. Price - for hand · 
their latest releases, but guar - book and disc - £9.50. 
antee that Electron users will And as a special show offer, 
find the show well worth a PMS will be reducing i ts 
visi t. prices across the board, by as 

Jaffa Sys tems will be muc h as 50 per cent . 
in troducing a sideways ram ~ - --- ------ ­
and rom board. Fitting into a 
Plus 1 slo t. the board takes 
eight roms, one of which can 
be a 32k ram. 

The roms are sohwa re 
se lectable and can be 
selec ted to ap pear as rom one 
or two to the Electron. 

And fo r anyo ne interested 
in experimen ting wi th music 
or mice on the Electron, PRES 
w ill be u nve i ling its low -cost 
1 M b bus and user port 
interf aces. 

Permanen t Me m ory Sys · 
terns w ill be launch ing 
several new produc ts at the 
show, inc luding Multi-Font 
NTQ printe r software spe­
cially des igned for the 
Electron . 

Elec tron NTQ has all th e 
features of the BBC Micro ver­
sion, o fferin g varied heigh t, 
w idt h, font and pitc h - all 
w ithi n one line o f tex1. 

Inverse tex t, backgrounds 
and under li ne are also 
suppor ted, as is m icro · 
justified text . Price £24.95. 

PMS w ill also be offe ring 
the NTQ handboo k, which 

I FROM PAGE 5 

prospective buyers can find 
out if the item they are after is 
in stock, and i f required a 
hard copy of the details can 
be prin ted out . 

Elsewhere, a school library 
is us ing the program to 
provide on-going info rmation 
about its books to pup ils w ho 
may o therwise not be inter· 
ested in using the indexes . 

And a local foo tball league 
has employed an Electron to 
d isp lay the masses of da ta 
abou t the position of each 
team in the league. 

Touc hl ine {0203 37414 1) 
was founded by 17-year-old 
Peter Reynolds to prov ide 
Elec tron users wi th useful 
progra ms rat her t han just 
games. His ini tial capi tal was 
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Ken's hooked 
on the 
Electron 

THE Electron might seem an 
unlikely compa nion to take 
along on a fis hi ng tr ip, but 
Ken Thomas wouldn' t be 
withou t one. 

Ken, secretary of the Welsh 
Fede ration o f Sea Ang lers, 
Eastern Reg ion, finds the 
Electron is inval uable w hen it 
comes to soning out the vast 
amou nt of paperwo rk and 
fil ing that his job entai ls. 

He relies ch iefly on View to 
carry out a ll of h is wo rd 
process ing needs, although 
he is able to get through his 
work a lo t faster wit h the 
package, he admits t ha t a 
spell checker is his favouri te 
piece of sohware. 

Ken bough1 his Electron " in 
the year do t" and ove r the 
years has added a Plus 1. Plus 
3. a DMP 2000 and, mos t 
recent ly, Slogger's Master 
Ram board . 

a mere £200 which he won 
after entering a local business 
enterprise competi tion. 

" I wan ted to stan devel · 
oping so ftware for the Elec­
tron because it was a great 
computer", he said. "As I was 
unemployed the £200 pr ize 
mo ney prov ided me w ith the 
idea l opportunity to set up my 
own bus iness". 

Li ke many businesses, 
Touch l ine has started in a 
very small way, bu t it is grow· 
ing fast. 

"There is a t remendous 
user base ou t there for the 
mach ine and I intend to carry 
on supp lying the r ight soft • 
ware at the righ t price··, said 
Peter. 

TITLE 
(Softw are House) 

1 ~ AROUND THE WORLD IN 
6.95 40SCREENS 

Superior 

2 I~ PAPERBOY 9.95 Elite 

3 <f SOCCER BOSS 1.99 Alternative 

4 Li:. SUPERIOR COLLECTION VOL. 3 9.95 Superior 

11 

5 & FOUR GREAT GAMES 3.99 Micro Value 

11 

8 & CODENAME DROID 9.95 Superior 

1 COMBAT LYNX 1.99 Altern ativ e 

8 ELIXIR 9.95 Superior 

9 & MICRO BALL 1.99 Alternative 

10 STRYKER'S RUN 9.95 Super ior 

Compiled by Gallup/Microscope 

Softwar e house Superior and the budget ho use. Alte rnative 
seem to have t he chart divided betwee n them - yet Elite and 
Micro Valu e are ho lding their ow n w i th Paperboy and Four 
Great Games . 



Crazy TrOCet 
5"opper 
llo><e< 
Plonetold 
Tur11e G«>phla 
Cheu 

Fel x In the Factory 
Crooker 
Bumble See 
Gounttet 
KIie< GOIIIO 
Rubble Trolble 
Electton lnvode<s 
Fel• Frull MONIGfS 
Chess 
OongerUXB 
Frenzy 
Fel.x meets the 
Evil weevi ls 
Classic AdVe ntures 

Business Gomel 
Oesl< Dio<y 
G<0""4 & Chorb 
ThOOhe Quiz ~ 
Watch Your W~ht i6M 
The C~te Cockt oll Moke~ 

~ StockCor ~ 
~ SWoop ~ 
s;;,,,s Jetpower Joc k ~ 
~ Cybe,1roo tdsslon ~ 
~ Golocttc CommondGf ~ 
~ Moooro ldGf ~ 
~ 8ondll1 ot 3 O'Cloc k ~ 
~ AdVentue £J"5 
~ swag -
~ Escape horn Moon Bose ~ 
~ Ghouls ~ 

The Mine ~ 
~ Gyioscope £lo% 
~ 

• ANY FIVE FOR ONLY £7. 95 

for use with Plus 
One o r BBC 

Normolly ~ 
Now Only £ 14.95 

NEW GAMES 

Codename Drold" 
Strykers Jlun 
Crozee lllde r· 
Poloce of Mogle" 
Spitfire 
Ploy It Aga in Som· 
Spellbinde r 
Bonecruncher 

Cossette~ £7.591 
3.5· Dlsc.tU:95 £ 11.591 

"Available on 3.5' dlsc 
The ll lo ol Repto n 

Cossette ~ £5.591 
Phone tor detons of very lotosf 

releoses! 

Seou JOiiy Five S!01 Gomes 
Compvto r Hils 1.2.&3 

Aco mson Hits I & II 
SUperiOI Collectton Vol 111 
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Usua lly - No w Onl y 117 .5 
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A ... 

- Moltl& '0 Level I ~-·? 
.- Bloloqy 

J""'3 Engl llh 

811C .t EIECTI/OH AVAII.AJIE 
ANY 1WO FOIi SJ. 9S 
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Only £59.95 
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The bed 4 molh$ progro,ns (set) 
B8C/ElECcm ~ 17.'15pe,se tt 

! c)CJO co1trdgL' - U'l .9$ 

l1~p crn h '11JO ~ £9.95 

fl1!0 ~ £9 .9S 

Mus 3 Gam.-1 C'r1c ~ £9 .95 

S.,1,;e1>()r cor.-x: t ,on Vo l UJ 

(µlu\ 3 disc) ~ £11 .95 

u,pccmetta -5 112.95 

T...ttoGropNaCQIOtte ~ 112.95 
Forth Cossette ~ 112.50 

• ' 
••• ' 

I I 
I I 

~ll'(JIC ~'\.,~hTOOnl$ ~ '295 

~·, , <1'ld My W-c·o - SIOO " I I 
Ad1,1011c1!'(:t Uo;.1~1 G1,de - t2 95 I I Claim my Mystery Gift I 

\_ - - - - - - _ !_U3} 

SOFTWARE BARGAINS A d v\slooolTheMicropowGfGloup 
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VIEWSHEET - available on 
rom cart ridge - is probably 
the biggest and best known 
spreadsheet for the Elec· 
tron . In this short ser ies of 
articles we ' ll be taking a 
look at what it has to offer 
the ser ious Elect ron user . 

If you al ready know the 
ins and outs of spread­
sheets, bear with me fo r a 
while as I describe their 
origin and purpose to the 
uninitia ted. 

Not so long ago, accoun ­
tan t s sat hunched over 
enormous, dusty ledgers 
filled with rows and 
columns of tightly-quilled, 
seemingly incomprehen · 
sible fig ur es and ca lcu ­
lations. 

Such were the days when 
acco unt ing was a highly 
cove ted and closely gua r­
ded skill, way back before 
the advent of computing . 

In t he late 1970s, when the 
fi rst affordable home micros 
appea red on t he scene, pto ­
grammers were more busi­
ness or iented. 

They used languages like 
Cobol and Fort ran, and with 
these wrote 1he first spread · 
sheet programs, whic h took 
their name from the large 
sheets of ruled paper which 
accountants used to analyse 
cash flow. 

In itially, t hey were 
des igned so that accoun t· 
ant s cou ld t rans fer t hei r 

ft SlOT=Rl 
COHTENTS=•Blank• 

Let's spread 
the good news 
CHRIS NIXON shows how to tap 
the potential of spreadsheets 

skills to t he computer wi th 
the m ini mum of teething 
troub les. and t hus achiev e 
highe r turnove rs with less 
strain on penc il and rub ber. 

However, as the price of 
computers fell, spreadshee t 
programs were wri tten for 
more and more computers. 
The lay man began to avo id 
the accou ntant's high feos 
by employ ing instead the 
friend ly yet powerful help of 
the spreads heet p rogram. 

But, I hear yo u ask, can a 
spreads heet reall y manage 
my accoun ts? Is runni ng a 
small company really pos · 
sible using one? For the 
answer to these and many 
more quest io ns, read on. 

In thi s, and t he following 
artic les, I' ll be introducing 

ViewS heet, Acornsoft's very 
popula r sp readshee t, wh ich 
rose t o fame initially on the 
BBC Micro, but which has 
been avai lab le for the Elec· 
tron almos t since its bi rth. 

We'll kick off with a look at 
w hat a spreadshe et actua lly 
does, and towa rd the end of 
t his artic le 1·11 set yo u 
work ing on a simp le 
example sheet. 

Essentially, a spreadshee t 
is a compute rised versio n of 
t he accou ntant 's huge 
ledge r. Imagi ne a book fil led 
with grap h paper, ruled into 
rows and colu m ns. 

If t he book were a 
mo nth ly balance sheet, then 
one column wou ld be 
heade d Date, a second Pur ­
pose, a thi rd Debit, another 

..•..•• R 

--
6 MRR 
8 MRR 
11 MRR 
28 MAR 
29 MRR 

Credi t and a fi nal one 
Balance. 

9 , •••••• R ••••••• B •••• ,, .C ••••• , .D •. , ••.• E ••••• , .F •••• ,, .6 .•••••• H,, ••••• I 

You would make en tr ies 
in a simi lar way to you r bank 
statemen t. At t he top of the 
Balanc,e column would be 
th e carried ove r ba lance 
from the previous mo nth . 

. ' .. ' ',. ...... 2 
• . "' .3 
•• "' ,4 ...... s .. " .. , 
...... 7 
, ... , .8 ...... , 
•••• ,J8 
, • ., , 11 
• , , , ,12 
• , •• ,13 
, • ,, ,14 
.• ,, .15 
•• '' ,1& 
•• ' ' .17 
, , ., ,18 
..... 1' 

Figur8 I : A blan k spreadsheet 
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Then each payment to or 
from your company would 
be entered w ith the da te in 
the app rop iate co lumn , 
while the purpose o f the 
payment would be 
summarised in the Purpose 
column and the amount o f 
cash or cheque placed in the 
Credi t or Debit colum n. 

Fina l ly t he Balance 
column would be worked 
out by taking the previous 
balance fr om the row above, 
adding any credit s in the 
curren t Cred it co lumn and 
subtracti ng any debits in the 



Debit column. A spread· 
shee t program wo rks in 
almost exactly the same 
way, but allows a great deal 
more fle>dbil ity. 

Imagine th e dusty ledger 
full of graph paper again. 
Taking just one page, imag· 
ine labelling the left-hand 
edge of each row w ith an 
ide nt ifying row number, 
work ing from top to bo tt om 
down t he page stan ing at 
one, then two . three and so 
on . 

Now labe l t he top of each 
co lumn w ith a similar 
ident i fying lette r, wor king 
left to r ight across the page 
stan ing with A, then B. C 
and so on. 

What you now have is 
essen tially an emp ty 
ViewS heet spreadsheet, 
ready for some figures to be 
entered into it . 

With your ViewSheet car · 
tr idge installed, type: 

•SHEET 
MOOE l 

This mode limits the 
nu mbe r of entries you can 
p lace on the sheet, but 
makes for clearer reading -
you really need to see as 
muc h of the sheet as pos· 
sible at one glance . 

You should now have a 
blank screen with a status 
message at the top left 
show ing your curren t mod e, 
th e number of bytes fr ee 
and the name, if any, of your 
current shee t . At th e 
moment this l ine will j us t 
have t he words "no f il e" 
p rinted next to it . 

Th is i s ViewSheet's 
command mode . To return 
to Basic at this po int , simply 
type ' BAS IC and press 
Retu rn . Sim i lar ly, to re-enter 
ViewSheet fr om Basic or 
ano t he r language, use 
•SHEET . 

Things wi ll be looking 
famil iar to View users , bu t 
the similarity ends here . 
Press the Escape key and 
yo u will be faced.no t w ith an 
empty text area, but w ith a 
screen like Figure I. 

Note the horizon tal and 
vert ical lines at the top and 
leh of th e sc reen . These are 
the sheet margins. 

To t he left and top of 

LA SLOT=Rl 
COHTEHTS=ORTE 

Feature 

a ....... R •••••.• e ....... c ....... o ....... E ••••••• F ...•••• G., ••••• H ••••••• I 
, . ... , ll]gj)I- PURPOSE CREDIT DEBIT BALANCE 
.. . ... 2 3628 
.. , ... 3 6 IIIR DISCS 37 ,8 
.... .. 4 8 IIIR PETROL 18 
...... S 11 IIIR CHEQUE 57.32 
...... 6 21 IIIR TAX 689 
.. .... 7 29 IIIR REBATE 273 
• ' •••• 8 
' ' .' •• 9 
..... 18 
.. ... 11 
, , , , ,12 
.... . 13 
..... 14 
... .. 15 
, , ••• 16 
, , , •• 17 
, , ••• 18 
..... 19 

Figure II: Entering data 

these you will see the lett ers 
and nu mbe rs. wh ich when 
used together. provide a slot 
reference . 

A slo t is si mply the name 
g ive n t o an inters ection 
be tw ee n a row and a 
column, into which we can 
p lace a word o r value . 

The large wh ite b lob is th e 
slot cu rsor, and shows you 
w hi ch slot yo u are current ly 
deal ing with. 

To find out wha t the cur ­
rent slot refe rence is, look 
above t he top ma rgi n, 
d i rectly above the cu rsor 
itse lf . You will see the lett er 
A. Ins ide the lef1 m arg in, 
paralle l to the cursor, is the 
numbe r 1. 

By placing the letter 
bofore t he number, we 
ob t a in t he current s lo t 
reference - A 1. Now yo u are 
halfw ay to creating your 
own shee t. 

To move the slot cursor 
around, use Func+S to 
mo ve one slot left. Func+O 
to move one slot right, 
Func + E to mov e one slot 
up , and Func + X fo r the 
same amoun t down. 

If you have moved to the 
right hand edge of the 
screen in your wanderings, 
you w i ll notice that the 
cu rso r will stay in the same 

place, but the top marg in 
references begin to c l imb 
higher t hrough the 
alp habet . 

Th is is because the screen 
i s only a small window look -

I I I I I I B 
PURPOSE 
DISCS 
PETROL 
CHEQUE 
TRX 
REBRTE 

in g on to a much larger 
sheet - extending sideways 
and downwards fo r some 
distance - and at t he 
momen t we are mov ing th is 
window sideways over the 
shee t. 

To move more quickly in a 
given direction, use Func + A 

to move left one screen at a 
time, Func + F one screen 
r igh t, Func + R one screen 
up, and Func + C to move 
one screen down . 

You may have noticed 
that the shee t ext ends vert i­
cal l y down to 255, while 
horizonta l movement cycles 
from A to Z, then AB to AZ, 
r ight t hr ough to IU, 
therefore also giv ing 255 
posi tions. 

You are now ready to 
build a framewor k shee t and 
to input some da t a. An 
excellent examp le to prac­
tice with, wh ich also illus ­
trates all of the prob lems 
you are li kely to co m e 
across, is a mock -u p of a 
mont hl y ba nk state ment . 
Indeed, I use a version of 
this idea every month as a 
chec k aga ins t the bank's 
own tally . 

Move the cursor to slot 
Al. Eith er use the cur sor 
movement keys , or press 
Func +B. This key is mar ked 
"Goto s lot " on your 
ViewSheet key gu ide, and 
after pressing it you simp ly 
enter the full slot reference 
of where you want to be -
Al - and press Retu rn. 

Now type Date an(I press 

Turn to Page 10 • 
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Feature 

... From Page 9 

Ret ur n. You will see the 
word Date appear in inverse 
type at the cursor pos i tio n -
all slots are inv en ed in this 
way as the cursor passes 
over them. 

No tice tha t as you press 
Return , the line a1 the top 
left of the screen which says 
"con tents : *blank•" changes 
to "con tents:Date··. 

This display o f a slot's 
con ten ts is vital, as the 
inf ormation contained in a 
slot isn 't always displayed 
exact ly as stored. We' ll see 
an examp le of this later. 

Move the cursor rig ht and 
type Purpose . Not e that a 
slot can, by default, only dis · 
play the fi rst seven charac · 
ters of any text typed in to it, 
so it i s w is e to t hin k of 
meaningful abbrevia tions if 
using lengt hy hea ders. 

Move right again and 
ente r the words Credit i nto 
slot C1, Debit into 0 1 and 
Balance into E1. 

Figure II is a more 
complete version of a state · 
men t slip for th e month of 
March, showing how the 
text en tries in your s heet 
should loo k. 

Type in the rest of them 
exact l y as shown at the slot 
refe renc es given by using 
the top and side margins as 
described earlier. 

Your ba nk statement 
should now loo k like Figure 
II. Not ice that the only figure 
in the Balance column is at 
E2. This is ou r imag ina ry 
carried -over balance from 
February . 

As yet we have not cov­
e red using the sheet to 
calcu late anything, but now 
we must do so in o rder to fill 
i n the miss ing slots in the 
balance column. 

The ma in reaso n for using 
slot references the way we 
do w ill now beco me clea r. In 
slot coo rdinate terms, w hat 
we want to put int o the next 
Balanc e row down could be 
wrinen as: 

El!Cl•Ol 

Th is is known in sp read · 
sheet terms as a formula, 
although it's actually p retty 
uncomp licated, and nothing 
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...... [ 
BRLRHCE 

3628 
3582,2 
3572.2 

3629,52 
2948.52 
3213,52 

like what we woul d expect a 
mathematical formu la to 
loo k li ke. 

Check the slot references 
in t he formula against your 
shee t. What the formula is 
saying is: Tak e th e carried 
ove r balance at slot E2. Add 
to it any credit w h ich may 
hap pen to be in slo t C3, and 
then subtract from thi s total 
any debits which may have 
been entered in slo t 03 . 

This formula is correct for 
en t ering directly in to 
ViewSheet, and to do this 
move to E3. the slot below 
the carried over balance . 

Now type in the formu la 

LA SLOT=R1 
COHTEHTS=DRTE 

exactly as shown and press 
Return . Voilil! Instead of the 
formula appearing as 
expected, the slot should 
show the va lue 3582 .2. 

You sho uld now begin to 
appreciate t he power o f 
ViewSheet. Accurate p redic­
tions can be made w it h 
assurance by entering 
experimenta l data, and 
seeing what ViewSheet 
churns out at the o ther end 
o f the formula. 

Formulae don't have to be 
this simple . They can 
involve whole rows and 
co lum ns at a time, usi ng 
m ult ip licat io n and divis ion 
as w ell as addition and sub .. 
tract ion. 

You can even ma ke 
ViewS he et assess a pa r· 
ticu lar resu ll, and carry out a 
calculation according to i ts 
value. 

However, for the pu r­
poses of our simple sheet 
we w ill li mit ourselves for 
t he t ime being to less 
advanced as pects of t he 
prog ram. 

To con t inue wi t h our 
statement, see if you can fill 
in the rest of the sheet . I'll 
s tart you off by giving you 
t he next formula for slot E4: 

When you have fin ished, 
your sheet should loo k like 
Figu re Ill. If not, re•read the 

article carefull y and chec k 
the slot co ntents status line 
to see if you have used any 
w ro ng coordina tes. If you 
are sti ll st uck, t he other 
formu lae are: 

Slot E5: E••C5· 05 
Slot E6: E5•C6· 06 
Slot El : E6•Cl· OI 

Loo king carefu lly a, these 
formulae, you sho uld be 
able to spo t a patt ern: They 
are all i dentical in every 
respect , except t hat the slo t 
references grow one larger 
vettically each time. 

It seems such a waste of 
effor t to have manua ll y 
dup licat ed these re ferences 
for the balance colu m n each 
time. 

Wou ldn 't it be grea t if we 
could have somehow 
inst ructed ViewSheet to 
copy t he for mu lae fro m slot 
E3 into slo ts E4 to E7, but 
1aking their d i ffe rent pos ­
i tio ns into acco unt? 

Well , ac tually we could 
have. The pro cess is ca lled 
re p licat io n and we 'll see 
how it works later on in the 
se ries. 

For now, press Escape 
and save your work w ith: 

SAVE balancr 

• Nexc monch we'll delve 
deeper into the world of 
spreadsheets - by show ing 
you how to run a small soft ­
ware company with ease. 

I , ••• , , .8. ,, ,, , ,B,, , , , , .C., , . .. . D .. , , , .• E. , , •••• F. ,, •••• G .. ,, .•• H . . , ... . I 
.. .... ltl•lill- PURPOSE CREDIT DEBIT BALANCE 
.. .... 2 3621 
. ..... 3 6 NRR DISCS 37 .8 3582,2 
.. .... 4 8 NRR PETROL 18 3572. 2 
.. .. .. 5 11 NRR CHEQUE 57. 32 3629, 52 
•. , .. . 6 21 NRR TAX 689 2948.52 
.. .... 7 29 IIIR REBATE 273 3213, 52 
... .. . 8 ..... '' .. .. ,18 
.... ,11 
..... 12 
.. , .. 13 
.... ,14 
.... ,15 
..... 16 
..... 17 
• , , , .18 
O I O O .19 

F19urt1 Ill : The finished sprt,ildsheet 



MOST printers can produce 
graphics to some degree , 
but how t hey actually do it 
varies considerably w ith 
indiv idual designs . 

As I explained in the first 
art icl e in this series - in the 
January 1988 Electron User 
t here are three distinc t 
var ieties in common use . 

Of those, only two can 
produce g raphics to an 
acceptable resolut ion - the 
dot matri x pri nter and the 
pr inte r/plotte r. The da isy­
wheel can' t pro du ce 
g raphics at all w i thout 
changi ng to special graphics 
wheels - wh ich are hard to 
come by and hideo us ly 
expensive . 

The printe r/p lo tt er p ro· 
duces grap hic output by 
l iterally drawing a pic ture 
w i th a series of pens. In fact, 
plo tters draw everyt h ing, 
text included. 

In this way th ey are no t 
really suitable for producing 
th ings l i ke l is tings , docu • 
ments and so on. Besides 
which, the softwa re 
requ ir ed t o draw even a 
sim ple sc reen dump is 
ho rrendous ly comp lex. 

This leav es t he eve r· 
usefu l dot matrix prin ter, a 
fait hful beast, capab le o f 
producing h igh qual ity text 
and graphics almos t at the 
same time. In addit ion, 
many do t mat rix printe rs 
follow a common standa rd 
set by the Seiko -Epson cor • 
poration . This m akes the 
tas k o f wri t ing a screen 
du mp cons iderab ly simp ler 
than it otherwise wo uld be. 

Prod ucing screen dumps 
is where the bit -image or 
graph ics mode comes in. In 
t his mode , the print head 
fires i ts pins in an orde r 
defi ned by a binary b i t 
pattern . 

Like many of today's com­
put ers, the Electron 's screen 
memory is bit-map ped, but 
because its Basic fea tur es 
the POINT com mand, there 

0 

0 

0 

0 

0 

0 

0 

PRINT/NGA 
PREn-/ER 
PICTURE 
JULIA FORESTE 

0 

0 

0 

0 

0 
letterhead d . R Presents a 
f . es,gne . 
•nal Part of her !' •n the 

Pt1nter series 
0 

isn't any need to access th is 
memory dire ct ly, t hu s 
easing th e task fu rt her. 

In fact, all th at 's necessary 
is to read the area of the 
screen to print us ing a 
couple of nested FOR ... 
NEXT loops , conve rt the 
info rma tion into a format 
the pri nter can understand 
and print it. 

The most complex part is, 
of course , the conve rsio n 
from screen data to pr in ter 
data . 

To gras p how th is i$ done 
requires an unde rstand ing 
of bit-image mo de it self. 
This g ives you comp lete 
contro l of the pr int head . 

By send ing a pane rn of 

bits. ind ivi dua l pins can be 
made to fire. They fire in a 
vertical line, eight pins at a 
time, and as the pdn t head 
moves hor izon tally, the pic­
tu re is mad e up. 

To complicate matters sti ll 
furt her, mo st printers otter a 
variety of differe nt pr int 
densi ties, from th e standa rd 
60 dots pe r inch to 
quadrupal dens i ty - 240 
dots per inch. 

Clearly, the more dots 
pri nted in the same space 
the bene r the qua l ity o f the 
fin ished anic le. 

The Panason ic KX·P1081 
printer off ers four d ist inct 
eight-p in bi t-image modes, 
standard density , double 

density , doub le density -
do uble speed and 
quadrupal densi ty. 

In addition . it o ff ers 
several ni ne-pin modes, but 
the differences are superf lu­
ous to ou r example. 

The com mands to enter 
bit -image mode may look a 
little daunt ing at fi rst, but 
they' re really quite straigh t· 
forward. 

To take a case in po int, 
consider the command to 
enter standa rd dens ity 160 
do ts per in ch } bit -im age 
mo de: Esc+" K"+n 1+ n2 

Here. n 1 and n2 re fer to 

Turn to Page 12 ..-
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1he number of poin1s on a 
line - that is the total 
number of horizontal pixels 
1hat will be sent. 

This odd looking format is 
used because you'll almost 
certainly want to send more 
than 255 points. 

Since the Electron's prin­
ter port is only eigh t bits 
wid e, numbers greater than 
255 have to be sent as two 
chunks - the low byt e 
followed by the high byte. 

To calculate these num­
bers you must decide how 
many bits will be sent. This 
will depend on the graphics 
mode in use, but for the 
sake of argument we'll use 
Mode 4 . 

This has a screen resol­
ution of 320 ' 256 , wh ich 
means in standard density 
you'l l have to send 320 
po ints for each of the 256 
lines. 

In do uble or Quadruple 
density, simply multiply this 
number by two or four 
respectively. 

Because, this numbe r is 
bigger than 255, to find n 1 

I) AGAlH 
A R£COR 

Zi RE" b1 Julia fortsttr 
30 RE" (c) Eltctron Ustr 
<I •OOEI 
50 hni =0 
60 YOU ll , 114:101 Nl,8 TO 

7:VOU 111:NEXT 
70 YOU 111, 10,11', tl ,lll 
at • fX , , 1 
90 IEP!I T 

118 PRO!disp 
118 If G>•I !NO G<•8 PRO(t 

dit 
118 UNTIL 9 
m 
1,e OEf PROCd1sp 
11! FOR NI•! TO 7:PRINT tl 

S(HX•~•2, 3);NX•1:NEXT 
160 PUNT uace,rn ·tdl, 1 

·8 , 4uit, Savt, load, Print 
;:6:GtT:VDU 6:G=G·L9 

179 Xl•G•168:Pl •XI 
119 If G,31 ENO 
19! If G,ll PRINI IIB(B,I) 

STRINGSl49, ) :PROCscrotn..ll 
u1p:(lil> 

109 If &,ll THEN •SAVE HE 
AO!NG 189!•l!B 

119 If 6•17 THEN •LOIO HE 
AOING 1811 

119 ENOPROC 
m 
110 DEf PROCodit 

and n2 (low byte and high 
byte} you have to do a little 
calculation thus: 

n1•310 •oo 116 
nl,31! OIV ll6 

The refo re the final 
command to sw itch the 
printer into standard density 

,;e 11,c 
169 FOR Xl•Xl ro Xl•1S9 ST 

EP I 
l7B Bl•I 
180 FOR Yl•1013 10 1913·91 

STEP · I 

i, 

19! Pll• t TAB(ll ,Bll ; 
l90 If POIWT(Xl , !l) YOU ll 
ElSE VDU ll 
l 10 Bl•Bh 1 
J10 •EXT 
ne 11,, 1-1 
l lC NEXT 
l59 PROCkoy 
l69 ENOPROC 
H0 
389 DEf PRO!koy 
390 Al •e:sx, ;,,,;, ,e 
Iii REPEi! 
11e 11 l•KE!C· llll 11,11•1 
<18 If l ,KE!C·16) l l •Al ·T 
<30 11 i<KE!C· l81 Bl•Bl·T 
410 If IHKE!C· ll) Bl •Bl •l 
<Ii If IHKEY(· l) ,,1t•T 
460 If 11>39 11•8 
170 If 11<0 Al•J9 
,a a If Bl<I 81•18 
19! if B1>18 Bl •S 
Iii If !NKEY<·99) PRO!invp 

Iii PRINT TAB(Al,81); 
110 Tl•E•0:REPEATUNTll TINE 

>I 
530 UNTJl uit 
119 •FXII 

bit-image mode for a Mode 
4 dump is: 

VDU 2, 1,2 7,1, 7S, 1,6',1 , 1 

Remembe r, the number one 
preceding each item of data 
ensures that it's sent just to 
1he printer. 

Now all that remains is to 

The finished 
letterhead 
printed on 
a ctvo 
news shet11 

11! ODPROC 
169 
179 OEf PRO!in,pi, 
189 Xl•Pl•Al•4:Tl•T918·(9l 

· S}•L 
199 GCOL l,l:PLOT 69,Xl,Tl 
609 PRINT TAB(Al,811;:li P 

O!WT(Xl,Yl> VDU ll< ElSE VOU 
32 
619 ENOPROC 
620 
639 DEf PROCscreen.du1p 
64i LOCAl Xl,Yl,11,81 
658 VDU Z,1,Z7,1,6S, 1, 8 
660 FOR !1•18?3 10 1913·91 

SHP-16 
670 VDU1,9 
680 VDU 1,19,t , 27, 1,98, 1,8 

, 1,5 

' 
69i FOR Xl•B 10 1176 STEP 

1ee u ,0,ax,111 
110 FOR Cl•S TO 1< STEP 1 
1l0 If POIHT(Xl ,Yl·CI) Al• 

Ah BI 
ll8 81•81 DIV l 
7'0 NEXT 
lie FOR "'0 TO 3 
160 YOU 1,11 
778 HEX! 
1u ,m 
790 YOU 1,11 
888 NEXT 
810 VOUl 
818 EHOPROC 

send the actual data. This is 
a simple matter of reading 
down the screen eight pixels 
at a time and setting one bit 
in a byte for every pixel set. 

T his const ruct can be 
defi ned in a loop - as in 
lines 710-740 of the accom­
pany ing letterhead des ig · 
ner - and is simple enough 
not to require any explan· 
ation here. 

The comp lete dump, con · 
verted for quadrupal density 
can be found in 
PROCscreen-<:tump. 

The program is a simple 
editor 10 produce and print 
out a fancy lene rhead. The 
screen dump has bee n 
modif ied s light ly to give 
doub le-height printing and 
only dump the first three 
scree n lin es {six on the 
printed page). 

The numb er keys from 
one to eight select the area 
of screen to be edited . When 
selected, use the cursor keys 
to move the flashing cursor, 
the spacebar to toggle a bit 
and Control to exit back to 
the main editor. 

While in this mode press 
Q to finish, S or L to save or 
load a screen and P to dump 
the design to a printer. 



Product . Five Star Ill 
Price: C8 95 
Supplier : Beau-Jolly. 29A Bell Stree t, 

Reigate. Surrey RH2 7AO 
181; 0737 222003 

ging out of Victoria heading over the 
Thames and towards Bauersea power 
s1ation. 

Several th ings surprised me abo ut 
Southern Belle First ly, each stat ion on 
the route is represented by detai led 

THIS is Beau Jolly's third Five Star line graphics. together with the sta · 
co m pi lation and, as expected. the tion's name at the top of the screen . 
games are ye t again class ic selections Secondly , the whole 1rain run is in 
from the lis t of Electron best -sellers . real -time, which means that each sta· 
Altogethe, th ere are seven games . tion ro ll s into view only after the 
ma king up a tw in casse tte package . correct mileage has been covered, and 

First on lflpe one is Southern Belle, it can take Over an hour to reach 
a realistic simula tion of an old King Brighton on a normal run . 
Arthur ctass sream locomo tive haul ir,g The fun begins when you select the 
a passenger train fr om London to Record Ru,, opt ion - th is reconstructs 
Brighton during the early 1930s . I the cond iti ons of the famous record· 
missed this ti tle at its first release, so I breaking Brighton run in 1903. and 
was anxious to find ou t what it was you really have to concentrate to per-
really hke. form well I regularly managed to 

As it turned out. I was going 10 ""'"""'"Si!,_ either blow the pressure plugs or 
have to wai1 a while because boil the engine dry af ter on ly 
my Plus 1 ca\.1Sed no end 10 mi les or so! 
o f p(Oblems du r ing Moving on to the next 
loading, and even tually program. The Way Of The 
had to be comple tely Exploding Fist needs no 
d isabled - the sohware introduction to the vas t 
should do this auto· majority of Electron owners 
matically. The idea behind as the original - and sorne 
Soulhern Belle is simple say still 1he best - martial 
enough in theo ry , if not in arts combat game . 
practice. You must drive the loco mo · am a Fis t fan of long standing. 
t ive from London to Bri ght on, albeit on the BBC Micro . I was pleas-
stopping at each sta tion along the antly surpr ised, there fore. to find the 
way, while observi ng the proper con · Electron version jus t as smooth and 
ventions such as blowing the wh istle responsive, and ext remely playable . 
befo re emeri ng a tunnel and stopping Fist, althoug h over two years old 
~ t signals now , is my favourite out of all the 

The casse tte insert supplied suf· games on the Five Star Ill tapes. Far 
ficient explanation of the co n1ro ls to from being conduc iv e to causing v io-
ge t me going, and I was soon chug · lent acts. it is a great name with which 

to work off your aggression. 
The keyboard arrangemen t looks a 

little bewildering at first. However. 
y0\.1r fingers will soon find thei r way 
around the 10 player keys wi1h 
remar kable ease. To win a round. yo u 
must either be the first to have scorecl 
two full hi ts, made up from any com­
bination of lull or half hits, or have 1he 
most hits by the tirne the 30 second 
rou,,d is ove r. 

The compu ter player tails down 
with such a satisfying crunch when hi t 
properly, yet d isplays uncanny intel• 
ligerlce on th e harder levels . Each 
level appears in the form of a more 
highly qualified opponent, and th e 

Tum ro Pag e 14 • 

Jerting tuoun(f in Stoke Fo,ce Horrier Heading for 8r,ghton on th8 Southern Belle 
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4 From Page 13 

rewiHd for vanquish ing him is a 
higher Oan rating . Anyone reaching 
fourth Dan or hig her will have a tough 
job keep ing thei, status dur ing the 
e,,su ing ons laughts . 

The third program on the compil · 
auon 1s Thu nderstr u ck , an arcade 
actvenwre . You play the part of 
Spreco. the space re fuse collector, 
who has been tra nsported to an eerie 
castle by a space· tim e thunderstorm. 

All you want to do is get back to 
Myrtle and the k ids , but you are 
trapped here amongs t all rnanner o f 
medieva l trappings. and the o nly com­
pany is a bunch of hos tile assistdro ids. 

These used to be your garbage 
collecuon droids, bu t they are con· 
v inced that their i ncarce ration is all 
your doing and in tr ue Frankenstein 
form turn on their ben efactor . 

The cast le is i nh abited by eight 
charac ters, all of whom will hel p you 
by supplying useful objects in return 
for something which they in turn can 
use. Objects are to be found scanered 
abou t the dusty co rr idors of the castle, 
and some require careful tho ug ht if 
you intend to pick 1hem up. 

I enjoyed this game. The large 
spaceman sprue moves about 
smoo th ly, as do the various charac ters 
and other objects . The gameplay was 
a bit frus trating at times due to the fac t 
that I tend to find arcade adventures a 
strain on the old g rey matter. 

Nevenhetess. Thun de rst ruc k. is a 
fu n game and a worthy inclus ion for 
this compila tion tape set. 

Th e next game. Strike Force Harrier . 
marks the start of the second casse tte. 
This is a full-scale flight and battle 
simulato r involving that most famous 
o f jet aircraft, the Harrier Ju mp -Jet . 

There is a great deal to this game. 
bu t briefly you are in control of a Har ­
rier during a larg e-scale baule. Yol" 
objec1ive is to clea r the way f or 
ground troops to assault enemy HO. 
wh ich is 500 miles to the Nort h -East. 

In order to enable the 1,oops' for­
ward movemen t you mus t p repa re 
lan ding sites along the way befo re 
signalling the troop carrie rs to move 
fo rwa rd. However. the odd obstacle is 
ready and waiting to thwart your plans 
in the shape of SAM surface -10-ai, 
m issi le sites. enemy tanks spo rting 
very accu rat e ar ti llery, and supersonic 
jets wh ic h are closely modelled on the 
MIG23 . 

But all is no t lost. You hav e at your 
disposal a high-velocity can non. two 
Sidew inde r infra -red homi ng missi les 
and three bombs. Th e can non is quite 
tricky to fir e. but eff ect ive agains t 
tan ks. 

The sidewinders, on the other hand, 
are a joy to use . Once you hear the 
steady growling which s ig nals that a 
sid ewi nder has locked on a target . jus1 
lat.mch the m issile, bank off to one 
side and watch the fun as it disappea rs 
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Playing with 
voor vo·vo 

in Frak' 

;nto the distance to be followed by a 
rewarding exp lo sion. 

Now for t he disappoi nt ing part . 
Stri ke force Harrie r is a brave attempt 
'° bring a successful flight simulator 
to the Electron. but the view from the 
cockpit window can become so 
complex that Quite a reduct ion in 
speed becomes apparent at these 
times. 

The scrolling movemen t of the hi lls 
is far from smooth to r the same 
reason. One m inu te you can be flying 
low , watching the radar and thinking 
how lovely and flat the hor izon looks. 
when sudden ly a 1000 foot mou ntair) 
appears out of the blue. After a while 
you learn to g ive the moun tains a very 
wide margi n. 

All in all, an exce llent battle simu· 
lation with all the tactical ingredients 
necessary for hou rs o f wit-s training 
fun , let down only by slow screen· 
handling. 

Now on to Caveman Capers , game 
number five . You , as Ogg the 
caveman. have just fot.,.nd a new form 
of transport - K ic kstart the turtle . 
Needless to say. Kickstart is far from 

Riding Kickstart 
the tunle 
m C1.111ema11 Capers 

amenable to the idea of giving anyone 
a ride . and is do ing his best 10 throw 
you off batance. Th is is something at 
which he is rather adept. 

The object of 1he game is to manage 
to stay aboard Kickstart while con­
tro lli ng his progress pas t various 
obstacles. Holes have to be 1umped. 
p terodactiles dodged. and snakes 
ducked under as they fly ove rhead. 

Caveman Capers is quite good fun . 
The charac ters are large and friendly· 
1ook;n9, especially Ogg. who looks 
just as if he was taken straight from an 
animator's table. 

I did tire of the whole idea eventu · 
ally. because although the smoothly 
scrolling background is a lw ays 
presenting ye t more hazards to Ogg in 
his travels. I just couldn't coml) lete 
rno,e than the first hand ful of screens. 
and there are 60 in all. Still, Caveman 
Capers is a grnat fun game where 
humou r is defin i tely the order o f the 
day. 

The nex t game of the set is a text 
adven ture . Project The sius : Rick 
Hanson 2. As such advenwres on the 
Electron go, th is has got to be one o f 



the best ever. I simply couldn't believe 
the amount of detailed, atmospheric 
description wh•ch abounded with 
every location. 

The program was written using a 
unique text·compression system, and 
very impress ive it is too. The descrip· 
tions ranged from 50 to 80 words 
each, and kept me hooked l>y 1he 
sheer escapism of the game. 

Pro1ect Thesius is . as the subtitle 
sugges1s, the sequel 10 the first Rick 
Hanson adventure from Robico. This 
time the plot involves an unnamed 
enemy who has secretly made a major 
breakthrough in partic le beam tech• 
nology, and is currently developing an 
advanced weapons system. 
codenamed Project Thesius. 

As specia l agent Rick Hanson you 
must ma in1ain the balance of power 
by finding out as much as possible 
abou t Projec t Thes ius. You will be 
taken by submarine to the enemy 
coastline and left in Fisherman's Cove, 
The rest is up to you. The submarine 
will wait offshore until you have 
completed the miss ion, whereupon it 
wilt lake you back 10 H.0 . 

I found Project Thesius immensely 
enjoyable. Some of t he puzzles are 
in fur iating . but I'm sure that the sol· 
ution was always within my grasp . At 
one point I was gree ted by a partiCu· 

larly officious lady guard who insisted 
that I'd been swimming - which I 
couldn't deny - whereupon she 
announced t hat swimming was 
strictly i llegal and promptly shot me 
with her rocket launc her. 

That brings 1.1s 10 the last game in 
this classic collect ion - the famous 
Frak! by Aardvar k. Again, this pro· 
gram needs no in troduction as one of 
the most origina l, humorous and play· 
able Electron games of all time. 

Frak! involves a caveman, severa l 
large hai ry mons ters and a yo·yO. 
Before you close this magazine in dis· 
gust, let me assure you th at Frak! is in 
the best possible taste. 

You play the pan o f the hapless 
caveman who. armed only with his 
trusty yo•yo, mus t find and co llect a 
large key which will allow him to pass 
on to the next screen. 

Each screen is a maze of pla tforms, 
ladders and ropes popula1ed by in ­
credibly cute-looking eight foot high 
hairy monsters which look incredibly 
gormless. Touching a monster, 
though, is not recommended as you 
will lose a life and have to stan again 
from the beginning o f the level. 

Wha t sent Frak! rocketing 10 the top 
of the chans at its origina l release is 
probab ly the funn iest idea ever incor· 
po ra ted int o a game. To kill the 

monsters no axe, bow·and·arrow or 
club is needed. Instead, with a flic:k of 
his powerful wris t 1he wily caveman 
shoots out his yO·yO which promptly 
dis lodges any monste r careless 
enough to be sitting in its path. 

The titl e of the game comes from a 
l itlle cart oon bubble containing the 
word "Frak!" . which appears above 
your caveman's head when he is 
unlucky enough to touch a monster or 
fall off a log. 

Add to this game three amazing 
backg rou nd tunes - and you can 
qu ickly see why it was so successfu l 
the first time round. In my opinion. it 
deserves to do well this time too. 

There you have it. Seven games. 
each one a time less classic, and all for 
CS.95. Bear in mind that the marks 
g iven below are general averages 
over all t he games. as they di ffer one 
from another so widely. 

Alt houg h I had my dou bts abo ut 
one or two o f the games at times, as a 
package Five Star Ill is pretty unbea t• 
able value . 

Chris Nixon 

Sou nd ................................ . .. 7 
Graphics ............................ .. 8 
Playability ........................ ..................... 9 
Value for mon~y ................ ................. 10 
Overall ....... ........................... .. ........ 9 

Over-priced budget game 
Product: Creepy Cavs 
Price : (1 .99 
Supp#er : Atlantis Software Limited . 28 

Sta tion Road, London SE25 SAG. 
Tel: 01· 771 8642 

CREEPY Cave is a budget-p riced game 
f rom At lantis whe re you, as Dir k 
Daring, must recover you r front doo, 
key from an evi l ghost who nicked it 
from you one day. Qui te what a ghost 
wo uld want wi th you r fro nt door key . 
apart from gaining access for a qu ick 
spot of haunting, isn ·t too clear - but 
the game is quite good fun anyway. 

The first thing tha t greets you when 
you load Creepy Cave is p recisely that 
- a foreboding p icture o f a ve ry 
creepy-looking cave indeed. After the 
game starts, you must wai t for the 
ghost to float across the first cavern 
whe re it begins to leer at yo u in safe ty, 
dangling your door key like a car ro t 
before a donkey . 

Infuriated by this show of a rro · 
ga nce, you start ou t across the cavern 
floor - and promptly dive head first 
into a pool of acid. Back at the cave 
entrance you try again. This time a 
great leap sails you across the acid to 
1he far shore. Ahhl Now you know 

how to make that infernal gh ost g rin 
from the other side of its ectop lasm . 
Or do you? Wi1h mo unting satis factio n 
you hop f rom ledge to ledge and 
finally the oppos ite side o f the cavern 
is within sigh t. 

With one m ighty leap the gho st is 
before you. Except that you are now in 
the second cave, and th at manic ghos t 
again fl oats away from you to a safe 
posi tion, still dang li ng your key entic · 
ing ly. 

Cave numbe r two is m uch mor e 
interest ing. w ith moving bel ts to con• 
tend w ith bes ides the ever ·presen t 
acid poo ls. After negot iat ing a rela· 
tively safe path and receiving on ly a 
coup le mo re acid baths, again the far 
end o f the cave is reached . 

But w hal's 1hi s? Now f lamin g 
red-hot chu nks o f stone are falli ng 
from the ceil ing and p lop ping into the 
acid pools . You beg in to wond er 
whether a quick tr ip to the key-cutting 
shop with your spare key migh t not 
have been in order after all. 

Creepy Cave is qui te good fami ly 
fun. There is no blood and gu ts. t he 
game is easy to play yet quit e addic­
tive, and you never kn ow wh at 
su rprises the next cave wi ll ho ld . The 
s1ory is per haps a li ttl e o ff-th e-cuff, bu t 

who cares? The days whe n games 
we re sold on a story li ne itself are lo ng 
go ne. 

For a litt le less mone y Creepy Cave 
wo uld be an excellent buy. As it is, 
wi th do zens of grea t budget games 
appea ring every yea r, Atl an tis m ay 
have less of a dema nd for it t han ther e 
wo uld have been even as linl e as a 
year ago. 

Barry Wood 

Sound ....... .. .................. .... 5 
Graphics ........................ 6 
Play ability ..... ............ ........... ................. 7 
Value for mon ey .................................... 5 
Overa/1 ................... ..................... ............ 6 
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Experience 
the thrills of 
real-life adventu 

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

~ 11ast1 svpp l~ 

...- Ad ul11,ci:c ts a1r2 tsa 11ea t.. c_ 
!Oroer lo ur adult ttckcts , 
get the htth FREEf) 

_ Uncle , 16s ht ke ls ~, ( 1 (.av e-tJ t _ _ 
IOrdc, fov r vnder . t&s tickew, 
9ct the fifth FAEE!) 

:::iJ h nclo se a 1;,hcque m ade To1il ( __ 
Pev•b le 10 O.iu,b as.e E• hibitloOM 
0 Prcas.e-deb it my A«:euNiu Elfpiry da 1.e · 

card no .: 

111111111111 11111 11 

BY CAR ... AA signposting and ample 
car parking space nearby 

BY COACH •.. Chorlton Street Station 
only a short wa lk away 

BY RAIL... 300 yards from Piccadilly 
railway station 

... and every advance ticket comes 
complete with a detailed map . 

e Renold Bu dding 
S• ckville Str eet 
Manc hes t er 
March 18,2'0. 1918 

Po•l to: Electron & 88C Mkr o UMt Sh o w Tidl e1, • 
Europ• House . Aclin gt on Park, A d lin gto n, 
Maccl,ff l~ ld. Chesh ire S K10 SNP. 

___ ___ _;= Postc:ode•-------­

PHONE ORDERS! R,ng Sho w Hotlint> 06~5 8 79920 
PRESTEL ORDERS: K~y "89 1hcn 6t 4568383 
M ICAOU NK ORDERS M 1ilbo• 72~A G00 1 

A 294 



THIS month Arcade corner 
is devoted ent irely to a n 
up gra de for A cornsoft ' s 
Snapper, probably one of 
the longest-la sting games 
ever H en on the Electron . 

The upg rade was 
or ig in ally written for the 
BBC Micro by Hae-Man, my 
oppos i te numbe r at The 
Micro User, but converted 
for the Electron by David 
Donaldson of Amersham , 
Bucks. Regular readers w ill 
re m ember Dav id for t he 
Killer Gorilla mini-upgrade 
in the October 1987 i ssue. 

Type in the li sting exact ly 
as shown , then save it to 
yo ur ow n b lank cassette 
us ing t he fo ll owing 
procedu re: 

•SPOOL 1 .. PUP 
LISI 
tSPOOl 

This stores the upgrade 
p rogram in a fo rm in wh ich 
it can easily be merged w i th 
t he Bas ic loader of t he 
origina l game . To play the 
upgraded game, fi rst ente r: 

t hen cha in the or ig inal 
Snapper tape as normal. 

As soon as the Acornsoft 
tit le page has bee n dis ­
p layed and the Searching 
message has appea red, stop 
the tape and press Escape. 
Put yo ur own cassene into 
the recorde r and type : 

•EXEC SNAPUP 

Disregard t he two Mis take 

error messages at the 
beg inning and end of the 
merge - everyth ing' s f ine . 

Afte r SNAPUP has fin­
ished loading , put t he 
Snapper cassette back into 
the reco rde r. p ress Play and 
type : 

GOTO 111 

The ma in mach ine code file , 
called ? , will then load . 

After this has loaded, you 
will be prese nt ed w it h a 
menu offe ring the opt ions of 
h igher start ing leve ls and 
extra or infinite lives . The 
game norma lly awards an 
extr a li fe at 15000 po ints: 
You can now choose not to 
have this extra life o r t o 
have an ex tr a life eve ry 
15000 po int s. 

A lt hough you beg in on 
the level selected from the 
me nu (w i t h t he chosen 
number of lives). you can 
still play the orig inal game. 
On the hi gh-score page 
press O to select o rdinary 
mode - a normal game -
and P to start the ne xt game 
in pract ice mode with the 
chosen level and number of 
lives. 

Incidentally, the tip given 
in last month 's column fo r 
the rom vers ion of Snappe r 
also wor ks on the cassette 
vers ion . Simp ly add the 
fo ll owing line to t he 
upgrade prog ram before 
SPOOling it: 

145 ! 189,IND Cl) 

Well done , David . Watch out 
fo r mo re good ies in next 
mo nth's Arcade Comer . 

Share your hints, tips, peeks and pokes with fellow 
Electron User arcade addicts, but please ensure they are 
all your own work . 

Send them to : Arcade Corner, Electron User , 
Adlington Park, Adlington , Macclesfield SK10 4NP 

Acornsoh Snapper 
upgrade listing 

111 PIOClood 
;60 >ODE 6:VOU IJ ,l , !;0;0: 

0;i9,e , .c,e, 0.0 
170 PROCvo;rtct 
181 Oll ll'i! 
190 : 

i000 DEfPROCuograat 
1010 ~EP Sraootr upgrtdt 
10l8 REP or ·gira. sac vttsi 

on :,y ia, ·~an 1987 
103e ~Eiit aaa:,ad for t .tnr 

on oy Dav1d Oonaldso1 1988 
10,e REft <c> Eltc t ron ustr 
101! 
1060 sx:0 :lt =l: (t >rti o: &198 

B: ltvt. =&30:t ivts :iSB:ytslif 
t =&6J:~u1tx:&7B:sc1:&3(:st2: 
&3):sc3=&36:tt1osc1:&78: t t&P 
sc2=&79: tt •o~c3i&7A:bonint;& 
1S:h·du1•ll1C0 
1070 ir'lif t:&112, : ·tt _bon= 

&12D9:c·itoi :,r =&)25E:~oroar 
ni&12C5 
1880 St:C:OS,;Sl:Olt=ll :osv 

rth =&fF££:os~ord=&fffl:osbyt 
t =&:ff,:oscli =&fff7 

U9~ PR! h • t.1.8{ 9, D ; Snappt 
r • lht Jc,9ract 

1 ·01 v~u 16:PRINT mcl,, >: 
lior• ol<Y/Ml? ;: 6l=6E· : 1f 6 
to78 THI\ P~HH Yu :GOTO 1 
m 

1110 PIINTNo;tlBCe ,8) ; Pl 
tast tyot : ht scrttn ro. {1· 1 
7) . • 

·lzi l~PUT ~S:li (S:CHRS(1 
3> OR \' 4l( U )<:1 OR \•, L(J.Sb1 
7 i-iEN Ut 1 :PUN 1 U3(3L , 6 

) ;J.S 
1138 St =VAL{AS)- 1:REM start 
lh f ~ 
1140 PRl hT Oo yoJ vant in~ 

inlt t lt\'f$0/ H)? '; 
1156 Gl =GET: {f Gt<>89 THEM 

PilhTh.o HSE PRl\i"YtS: !i 
r' .,f,,&0!l00tA9 :GOTO tl li:I 
Ell in'ioitt l1vts 

li66 PRlhl U8<0 , 1i) ; 'P,t1S 
t tyot tht no. of l ivtsC1-12 
8) : ; 

1176 tHPUT- 4S:lf AS;(MRS( t 
)) OR Vll(AS)<l OR YAL(AS}>l 
18 THEN ISa'l':Pi!N T TAS(l7, 
1 U ;U 
1188 Lt:\••LC•S>· l :tE, no. o 

' livts ;n r tst rv t 
1199 PR on )o you vant an t 

J.tra lift £*.'EU 15H0 poil' 
ts(Y/H)? ·;: Al ;G£T:lf l l<>89 
iM£~ PRl~T ~o· ELSE PRUff Y 

., ., e:, 1, ,0 10 me 
1l80 PRINT'Oo yoJ wart hO 

t,tri l \ h CYhd? ; :U : GET: l 
f H <:>S9 OR Vl=l ta!EN PRUIT 
' • : GOTO 1130 

1m PRINT' '" :?&110, u9 
111e , 
tlli 101 JI , ! 10 I STEP l:P 

MlBi:(OPT t! 
12,0 .pract1ct LDX• 9:srx y 

ts ~ift:STX ~u•t• :\ rt stt f(t 

ra !' ' t t"ld no. o1 l ivts fl a 
gs 
1250 JSi (tyrtad : l DA iSC:\ 

Tum to P•11• 18 • 
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Ac o rnsoft Snapper upgrade list ing 

4 From Pag e 1 7 

sca,i ,eyooarcl 
·zs~ .11 c'lec( c11:,,, n1:&Nt 

,:i crH<:ltX • 1: SlX to;g,e:', 
see ·f P (! 1 oressec , if SG 

tl-e11 s , ·t tll :irattiH aooe o 

• 
1?73 . :, cl',ecc CltP= 136:SNt 

o•cde: ~bX• 0:s·x toggle : \ se 
e · ' 0 c.ey :ireneo , 1' so: 
/'\en s .· ttlt cract · te a<1ce of ' 

'280 .psode LDX togg\e:CPl" 
0:BfQ o,oce: lDX• St :s· x le~ 

e . : ~)X= Lt :srx lHes:lOla e: 
RTS: \ set pract ice ,ode 

1290 .oa~ae l)X• OSt:SlX le 
ie. : tOX" Ott :STX l1,es : LDl• 
e: KIS:\ set orol~ary •one 

HB0 . to;sle EOllB I:\ fl ag 
for oractlce ,ode 01/0'' 
1310 : 
132e .t01JS LOX sc2:Si X t e• 

ou2: LOX Hl:SfX teap-sd : \ c 
001 s:ore 
1339 tDJ= 0:. borloop LOA te 

apsc(:SEC:SEO:SBC= ooni11t:ST 
4 1e1psc2:t0A te•~s:l :SSC• 0 
:STJ. tups'3:CtD:8P t 'lf •t: \ 
subtrac~ •ult,oles o' 1se&0 
'r o1 score 
1340 t bA te•pscZ:9 i-.J loop,_, 

re : l :8'£~ t--000 c.~ttk : \ 1' •es 
IA: ,-:a ;'IH( for t-•:H t1 ' e 

1350 .ro t lt.'X: JMII Oo"looc,: 
\ tcu": " .. 1oe• o' . ::ops 
llt0 . ,otp thet( ( PX ~J1ex: 

B~E ex-c· et< : \ ·' rna ber o1 l 
tOII'.$ ;reuer t 'a f! .as"' t·ae 
•••e ne•: :r,ecc. on no.. c' l' 

. " 1370 tu .. e:su. yes.ife :\ r 
tsei l;le al •eao}' a.a roea 
f . ai; 

1380 .nc_bQ" .. S .MP cont: \ n 
o e1cra li 'e - retdro to ia• 

' 1390 . excheu LOA yesl) 't :8 
HE no ooo~s:\ ~hec< ·' eJ:ra 

, · 'e Hready a 11aJ'ded tns l 
OOO 

1490 ~N( n,Jau : !H( lnn : .O 
>,11 &'f:S7>. yest ·'e: \ a..,aro e 
J.tra l-'e 

1410 JS! &1831:JSR &Il l ! 
Hl9 .con:t .1t;1 rtt_bon :) ;i!E 

~ •tt~rn to • a· n ga•e 
·u; : 
' 440 Pt :p ru paal-
1450 ' &tlA:&E~EAE,E~:~&£1(: ,w,w, 
14.60 (OPT rt : J5~ pract1ce:: 

l:RUI tatth for practice scO: 

' a10 i: n :0 ,,,.r,-. 1sae:u11 
c 'IH ( if oorus. l • • e .ace · r 
OOtr at i 0(1-
1480 PX:oorpa:cn 
l<n (OP' !l :JAP ,onus:ROP: 

):UK. puc11 for ooiJs hfrY 
1se0B poi~ts ' se . ected 
H03 NEXT 
15111 ; 
1522 Si:35)9 ; 0-0r,a; nary ao 

de · P-tr a,1ist 10-de 
•}Ji ; 
1,)49 R.{~ di ti ; g:r. tier SO!lh i 

seo. h1gn score ~•ole 
1550 ,,a ,,1 !&0e,11;e0,11,,c 

a: 1 •!H) ; •J.corM0-f? 
1S60 ~·oat1!18};&20B&:Sfr,a 

a!"-l+tSi>= Acor.ns11ft 
1570 ,.d,tl !l06•13Bi0:sc,,c 

a : l<tt"64)t J t.orns-oft· 
1580 r ·dat1!109•1400i:1Cn1d 

at t +l-78): ·.lt-orns-of t · 
15!0 ,·dat 1!U! •I S0U:1 Cn,c 

at 1 +UC >q_.(ornscf t " 

li i0 h·dat1!lif•l6008 :S(h·d 
H 1 ~&Ai >: Atornsoft· 

1610 hid,t1'11l•ll008:l(h·d 
at l •&et.>-n.corMoft· 

1610 h1d,11!115,18008:S(h'd 
at h&:U } : A.c,orrisof t 

1~ie ,·dat1.11:8•19ea2,u,,d 
at . ~,on: '.l;,tOrrsof t 

16~0 h;datl. Cta: &22,1a:s tr1 
ci<J •if2, ) ; o,v•o Cl)nal1uor 

1~50 h10j{1,&JE:&Jf :REM est 
er.ti a, fl, 
1660 : 
1611 i SOPiOC 
'.680 : 
"691 OEFP~OClo,a 
m; .,110,110101111, .110,, 

180091901 
1710 1928•10!<9211·:.190(, 

IF41034'1 
1110 !'9"8•1!23'WF : &n, 

IH l710i9 
1130 !&91s0 ,14AliO.A9: ,me, 

108flf4'( 
1;4e !l91;, 118,a8•4a,•191,, 

li3CH04e 
me !191s,1c, aoH19: !&91c, 

16t!8680l 
1768 .1930•1601868»: !1934• 

18000lnC 
ms <ALL 000 

This listing is included in 
this month 's cassette 
tape offer . See order 
form on Page 53. 

sALEI 
This could be your last chance 

0 

to build up a library of fun and 
knowledge from our back issues! 

--=:.:~ '":";~~."="~ .. ::.,·--~ 
- - . • ~ . - ... ---.-=-:: 

The nine complete issues, April to December 1986: 
Games: Invasion Force, M issile Jammer, Fishing, Snap, 
Cricket, Cavern Capers, Horse Racing and Sania's Sleigh. 
Machine code : Osword calls, *CODE and * LINE explained, 
text editor and Basic compiler . Discs: Recover lost files, 
random access filing and ext ra commands. Education: Music 
tutor, Crocod ile Tears, Maths Fun, Company Count and Yule 
Spell. Graphics: Screen dumps, Draw Writer and all Basic 

Only £6.90 
Need a binder for 
your magazines? 
We'll send one 
for£3 .95 

0 commands explained. 
• Price includes 
p&p (UK only ) 

TO ORDER TURN TO THE FORM ON PAGE 53 



GONE are the days when 
o ld-timers used to pass t he 
even ing at the loca l public 
house. playing shove ­
ha'penny with the young­
sters. However, now you 
can try your hand aga inst 
your Electron 's nimble fin ­
gers in this farthful repro­
duct ion of the origina l - but 
with a d ifference . 

Shove Penny consists of a 
spec ial playing table d ivi ded 
into different score zones by 
hor izontal lines. 

Th e idea is to place a 
penny at the fron t of t he 
table, and use the palm of 
your hand to shove it across 
the table top - hopefully to 
stop between the borders of 
a score zone. 

Your penny mus t no t lie 
across a zone boundary, nor 
even touch one, to score the 
points for that zone. 
Therefore, a fai r amount of 
skill is needed to place your 
penny, because the hig her 
scoring zones are at the far 
end of the table, and are 
much narrower th an the 
lowe r sco ring zones . 

Each player takes it in turn 
to shove a penny, and the 
highes t score r wi ns the 
round . The player wi th the 
highest cumulative score 
after 20 rounds w ins the 
ga me. 

You r score is disp layed at 
th e top righ t of the screen, in 
the co lour of you r counter -
blue - with your opponen t's 
below it in red . 

At this point I should 
introduce your opponent -
the Electron. Vete ran o f 
many a long session at the 
table, yo ur adversary is no 
mean player. So you·11 hav e 
your work cut out to gai n the 
skill necessary to make any 
im pression on i ts scoring 
abil ities. 

Shove too hard and you r 
penny will bounce off the 
wooden guard at the end o f 
the table and slide back 
towa rd the lo wer scoring 
areas. 

Shove too gently and you 
won 't score highly enough 
to win - a simp le yet subtle 
set o f rules designed to 
cause muc h frustration, not 
to ment ion costing you the 
odd naug hty wager. 

There is a difference wi th 

Game 

Try pitting you wits against 
your penny-pinching Electron 
in CHRIS NIXON's arcade game 

th is version of the ga me. 
th ough. Wafer thin counters 
are used instead of penn ies 
so they glide over each 
othe r when a collis ion 
would normally have taken 
place . Therefore a new rule 
has to be added: 

If one player's coun te r 
lan ds on the o ther's, cov­
ering any portio n of it at all, 
then that player will pic k up 
the opponent's sco re for 
that round - if any - to add 
to his own, if any . 

This turns th e gamep lay 
into quite an agg ressive tac­
tical battle. The Electron will 
always try to cover you r 
counter i f yo u score in one 
of the top two areas - the 
100 po int and the 50 point 
zones. 

It wo n't alw ays ma nag e 
th is, but it does try, an d 
succeeds all too ofte n . 
T here f ore your str ategy 
could be to go for the low er 
scoring zones whe re pos ­
sible so as no t to attract the 
Elec1ron's attentio n to your 
coun ter. But is t his best? Try 
it and see! 

Always try to cover the 

Electron 's coun ter when it 
has scored high ly , as you 
only have to cover one edge 
to add h is points to your 
ow n. It's always worth a try . 

Aft er each round the order 
of p lay swaps, with t he 
player who went fi rst in the 
prev ious rou nd now going 
second. This gives bot h 
playe rs the chance to "huff" 
the oppone nt 's counter an 

eq ual number o f tim es 
during each game of 20 
rou nds. 

The spacebar is used to 
control all th e action, as 
your counter will cyc le 
ac ross t he bo tto m of t he 
table con tinuously, lettin g 
you stop it at the best spot. 

Wait unt il it is w here you 

Turn to Page 21 ..,_ 

SC% 
set% 

p% 
turn% 

go% 
POW%() 

VARIABLES 
Player's score 
Computer's score 
Power of curren t shot 
~~mber of round s played 

o goes first 
Lookup table 

PROCEDURES 
Set up variable . d 

setup Assemb le machine co e 
assem Print shadowed t~xt 

sh Power meter routine 
layer' s counter 

Move P 
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TRIPLE PECKERS 
3 Gomes on 1 Cossette for £1.99 

SPECIAL PURCHASE 
Plus I Interfa c e 

1. Grand Pr1x/Ooy at the Races/Mon ie Mole 
2. Invasion Force/Hounted/Poroctv.Jte 

3. Lunar Invasion/Lander/Jam Butty 
wi th View Wordproce ssor 4. Howzot/Flsh lng/Golf 

..:::.....~ £53.95 
Plus I only 

£44 .95 

ALTERNATIVES AT£ 1.99 
DeodorANve 

Mineshaft 
Video Plnbo l 

Microbo ll 
Rlk the Rood le 

Soccer Boss 
Olympic Spec toc t.Jor 

Crozee Erber! 
Licence to l<ill 

Confusion 
Night Sh1ke 

cps BLUE RIBBON AT £1.99 
Bor Bli lords 

Mango 
30 Dotty 
Trapper 

Return ot ll2 
Video Co rd Arcade 

ACORNSOFT TITLES 
Sphinx Adventure ........................ £1.00 
Starship Command ..................... £1.00 
Hopper ......................................... £1.00 
Chess ............................................ £1.00 
Desk Diary .................................... £1.00 
Business Gomes ........................... £1.00 
Boxer ............................................. £1.00 
Me and My Micro ........................ £1.00 
Snapper ........................................ £1.00 
Comple te Coc ktail Maker ......... £1.00 
Watch You Weigh t ..................... £1.00 
Uni<word Italian ............................ £2.25 
Unl<word Spor-.sh ••••.••..••..••....•..... £2 .25 
Turtle Graphics ............................. £2.25 
Advanced User Gu lde ............... £3.25 
!YAN BERG SERIES 
English CSE/ GC E .......................... £2.00 
Biology C SE/GC E ......................... £2.00 
Moths 1 CSE/ GCE ........................ £2 .00 
Moths 2 CSE/GC E ........................ £2.00 
ROM CARTRIDGES 
View (Wordprocesslng) ............ £1 1. 95 
Vlewsheet .................................. £11. 95 
Usp ................................................ £7.75 
Logo .............................................. 28.50 

5. Storfig h t/Skromble/ Korote Warrio r 
6. cave rn Capers/Soop Orogon/Costle of Sand 

7. Atom Smash/Knock OUt/Reoc tlon Tester 
8. G reb tt/Mr . Freeze /Fruit Worm 

9. Break Free/ Missile Jammer/Code Blea ker 

AJ\ANJIS 
League Challenge ...................... £2.99 
survtvors ........................................ £2.99 
Panic ............................................. £1.99 
Cops and Robbers ...................... £1.99 
Creepy Cove ............................... £1.99 

BUGBYIE 
AT £2 .75 EACH 

uron lons 
HU1kydory 

Tennis 
Pion B 

Savage Pond 
Cricket 

StOl1orce 
Ice Hockey 

Twin Kingdom Volley 
Jock Attack 
Temp to tton 

Dunjunz 
Squeo kolizer 

5ky Howk 

BUDGET UILES 
Rep ton 1 .... ................................... £2 .49 
Death Star .................................... £2 .49 
Wor1d Geog ra ph y ....................... £2.49 
Dog Flght ...................................... £2.99 
Combo t Unk ................................ £2.99 
Wa rehouse ................................... £2.99 
SUds •..•..•..•.....•.•..••.•..••.•..•..........•.•• £3.99 
Peter Scott TMlogy ........................ £2 .99 
Cascade (50 Gomes) ................. £2.99 
Darede vil Dennis ......................... £1.99 
Snooker M sions) .......................... £1.99 
Tarzan (Mortech) ......................... £2.99 
Foo1bo l Manager ....................... £2.99 
Lost of the tree ............................. £3.99 
XOR ............................................... £4.99 
Micro Value (4 games) ............... £3.99 

CURRENT TITLES 
Five Star Gomes Vol 3 ................. £7 .50 
10 Compu ter Hits Vol 4 ..•..•...•..... £7 .50 
Life o f Rep ton .............................. £5.50 
Spel lbinder ................................... £7 .50 
El l x lr ........................................... £7.50 
Bone Cruncher ............................ £7 .50 
Omega Orb ................................. £6.25 
Dispatc h Rider ............................. £6.95 
Ransac k ........................................ £7 .50 
Zlggy ............................................. £6.95 
Impac t .......................................... £7.50 
G raham Gooch CMcket ............. £7.50 
Thunderstruc k 11 •••••••••••••••••••••••••••• £6.95 
Powerpock II a Gomes) ............ £7.50 
Ploy It again Som ........................ £7.50 
Palace of Mogle ......................... £7.50 
Codename Drold ........................ £7.50 
Crozee Rider ................................ £7 .50 
Co llosus 4 Chess .......................... £7 .50 
Psycoslrlo ..................................... £6.50 
Sphe re ot Destfny ........................ £6.50 
SUpeMor Hits Val 3 .....•.••.••......•..... £7.50 
Ellte .............................................. £10.50 
Aro und Wor1d 40 Screens ........... £5.50 
Rept on 3 ....................................... £7.50 
Poper Boy ..................................... £7.50 
The Lost Crysta l ............................ £9.95 
The HU\t ....................................... £7 .50 
Vllloge o f Lost Souls ..................... £7 .50 
Spllfl re 40 ...................................... £7 .50 
Spy V Spy ...................................... £7 .50 
B~on Cloug h Foolbol ............... £12.50 
Five Star Gomes Val 1 ..............•.. £7 .50 
Five Star Gomes Vol 2 ................. £7 .50 
10 Compu ter Hits Val 1 ............... £7.50 
10 Compu ter Hits Val 2 ............... £7.50 
10 Compu ter Hits Val 3 ............... £7.50 
Pho nto m ....................................... £7.50 
Ev ening Star ................................. £7.50 
Winter Ofyplad ·aa ....................... £7 .50 
Stor Wors ....................................... £7.50 

TOWERHILL COMPUTERS LTD 
1 Hockcliffe Road 

~ Leighton Buzzard ~ 
Q..l Telephone : Leighton Buzzard (0525) 385329 llllliiill 

ALL PRICES INCLUDE V.A.T. AND P&P. OVERSEAS ORDERS ADD £1.00 
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<iC From Pag e 19 

and the power meter on t he 
right of the screen will begin 
to climb. 

When you have collected 
enough powe r for t he shot, 
release the spacebar. If you 
keep it pressed, the power 
meter will reset to zero and 
begin climbing again and 
con t inue cycling unti l you 
release the key. Your 
counte r will be fired, and the 
computer will calcu late you r 
score according to the rnles 
of play. 

If either of you lands on 
the other's co unter you will 
hear a twO·tone sound let· 

10 RE• SHOVE PENNY 
20 RE" 8y Chris Sixon 
30 REM (cl Etectron Ustt 
40 RE• 
10 ff PA6E•IE00 !KEN !S0 
60 •fXZl,9 
70 •K.8 •T. 1.fORll•8TO(TO 

P·PA6ElSIEP<:fX!IE80•1%!PAGE 
:NEXT1.PAGE•IE!81•oto1•10N,. 

SB •fX1l3,9, 12! 
9& En 

10& •fXl6 
11& N00!2:YDU2l;32&2;0;9;8 

; :PROC5etup 
1Z0 iEPEAJ: PROCntwg11e:aEP 

EAT 
1)0 PROCpl•y:UN11lturol•28 
148 Pi0CSQ(l6 ,223,11,8, 12) 
110 if s,x,,,11 pll•oll+I: 

SOUNOl,1,58,38:PROCth("'/OU V 
IM!.,4,1,2HAH> 

168 lf s<l<sci% o2%:pl%t1: 
SOUNDl,2,15B,JB:PRO(t~C·1 Wl 
N! ,4,1,2Sil,6illl> 

17& If scl•sc1l p1l•pll+I: 
o2l•pll+1:SOUH01,3, li8,58 :PR 
Otslt("DaAVN GAJW,4,3,181,68 
8) 

138 PiOCsM·AIOIHER GANE?" 
, , , 1, se, 512>: • f x21 

198 REPEAl :Gl•6ET ANO Ill: 
UNl!lGl•ASCT OR Gl•As(·w·: 
lf Gl•m'r a,kl•TRUE HSI 
a,kl•fAlSE 

138 UNlll NOT,skl :ENO 
21i ~EfPROCsetup:PROtlSS!I 

: fORll •i TO &9f STEPa:REAOVS: 
fORCX•ITO<lENVS)/2:Sl •EVAL(· 
l'INI DSCVS ,<l•l· 1,2)):? <&900 
tll+(l · 1)•8l :NEXT:NEXT 

218 p1%•8:pll•0:01•00,%(18 
) ;fORll•ITOli:REAOpowllll) :N 
EXT 

230 ENYElOPE1,128,1,1,1,S8 
, -Sil, 50 ,e, C ,e, & ,e ,e: E"\'ElOPE? 
,12&,· i,·1,·t,se,se,se,e,e,e 
,8,8,0:ENYElOPE3,1, · l ,1, · 1,1 
e, ce,10,e,0,e,e,e,e:eNvEtOPE 
,,12a,,, -2, -3,1a,2e,10,&,0,0 
,0,9,9 

t i ng you know that extra 
poin ts have been gained by 
the top coun ter. 

If you don't hea r t h is 
sound when the counters 
are overlapp ed it means that 
the lowe r cou nter had not 
sco red anyway, and the re 
we re no points to be collec ­
ted by the top co u nter. 

At 1he end of 20 rounds 
the computer will add up the 
scores, award ing the game 
10 the p layer with mos t 
points . You can then beg in 
another game, and it is then 
up to yo u to hal t the action 
when a pre -dec ided number 
of games have been played. 
want to fi re from, and press 
space. Hold the key down, 

218 E•DPROC 
2se OEFPiOCnew9a1, :PROCdro 

d:ps%:8 :csX:0:go%r9:turnt;ij: 
scl•i:scll•i:PROCftldtr :ENDP 
RO( 

160 OEfPRO(orbd:iESTORE197 
i:PROC,qC56,IZS,3,8,tZl:P RO( 
,0<52,216, ll ,Z,24):PROC1Q<SZ 
,48,11,1,81):PROCSQ(SZ,36,16 
,2,44):PROCsq(5l,Z~,)9,2,18) 
:PRO(s.C SHOVE P(NHl", 1,l,96 
, t&!ll:VDUS:IORll• ITO<:REAOx 
l , yX,cl,v S:GCOLl,cX:"GVE11,y 
l :PR!NM:NEXI 

278 VDU(:PROCsh( PI PI ,5, 
1,918, 1123) :PROC,h( HORE' ,l 
,4, 923,927) :PRO(,h C-S(ORE" ,2 
, I ,923,331 l :PROt,h l'POVER", 1 
,2,928,96):(NOPtOC 

28i DEfPR0(pl•y: !fgo1•0 PR 
ocscan:P•Ocpovtr :PIOCtirt:Pi 
Otrobot ELSE PAOCrobot:PiOCs 
<a~:PRO(povtr:PROtf1rt 

29& PlOCdtcide:scl:scl+osi 
: if scl<& t<l•0 

l0i sctX:sclX•csl:lf sc1X< 
e sca,e 

l1& PROCheader:gol•;ol EOR 
J:,urn%=turnt+1:PROCplUSt:X 

X;?xcopy:YX:?ycooy:C4tlrtp l a 
ce:PROC,estore:ENDP,oc 

l20 DEfPROta,,ea:Ol•ccdel 
78&:b•&;e: ,,r,eo•ISl:dat,•&5 
7:ou1fer•&70:fORp•s•t•610ZST 
EPZ:Pl•codel: [OPI pas,% 

338 . square:LOY r0:LOA b, Y 
:SIA , ldto:UY:lOA o,l :SIA h 
ei;h1 : lNY:lOA b,Y:Sr; cotour 
:IHY:LOA b, Y:St4 xcoord:l•l: 
LOA b,Y:STA ycoord: .rowloop1 
:JS~ convtrt:lDl ~idth :\ OY • 
e:.colu1nlcop1 :lOA colour:St 
~ Cscrten),Y:(LC:LOA screen: 
AO( "B:SlA screen 

340 LOA scrttn t 1:AOt ,&:ST 
A screen•1:0EX:8kE colu1ntoo 
ol:LOA colour:PHA:ANO rigkta 
1s(:LSR A:STA tt1p:PtA:AMD l 
ef t11s\ :ASL A:ORA tecp:STA c 
olour:IMC ycoord:DE( hti9bt : 

8NE rowloop1:Ctl:RiS 
351 .pr1nt:Sil ,coord:SIY 

y<oord:ASL A:TAX:l04 lookup, 
X:STA dtta:LDA loo,u~t\ ,X:ST 
A data+l :JSA convtrt:lDA • 1) 
:STA t eigbt:lOA ycoord:AND • 
7:STA lt <P:LDA •7:SE(:SIC te 
1p:SiA offset:LDt •0:SJA tt• 
p:lOX , &:.~1:LOA •L:SfA wiot 
n:tor .e 

368 .~l:LDA (screen),r :SlA 
butftr,X:STA scr :SJY ttap:T 

Xl:TAY:LOA (dati),Y:LOY tttP 
:S1A spr:ASD ri9n11,sk:S~E r 
nib:lCA scr:A~O righta,sk:.r 
nib:StA l tft~;Gt: LOA spr: AHD 
ltft1ast :BNE put:LOA scr:A~ 

o l tft1ask:.o at:ORA t r ft sid, 
:StA hcreenl,'f 

370 Cl(:TYA:AOC •S:TAY:!NX 
:OEC ~idth:8Pl p2:0EC offs,t 
:S*i ~evoffset:CL(:LOA scrtt 
n:AO( •1:STA scrern:LOA scr, 
t n+l:AO( •9:STA scrern,1 :. rt 
t nttr :otc hti gbt :BPL p1:ars: 
. ne~offset:(LC:LOA scrttn :AO 
( •&79:StA s<rten:LOA scrttn 
o :,oc •2 

38i STA s<rt!nt1:LOA •T:Sf 
4 oifset:J~P r!tnttr: .ttpl1, 
e:STX 1coord:STY ycoord:lCA 
• 1S:STA ~eight: LOA ycoord:~N 
D •7:STA teao:lDA •7:SEC:SIC 
t eep:STA offstt :JSR convtrt 

:LOX •&:.rl:LOA •4:SiA vidt~ 
: U,Y •0 

398 .rl :lOA bufftr,X:SIA C 
st reer.) ,Y:CtC: iYA.:AOC •8: tAY 
:J•X:OE( vidth:5Pl rZ:DE( of 
fset:BMI ntvoffl:( LC:LO~ scr 
een:AOC • 1:SIA scrtt n:LOA. St 
rt ,n ; 1:ADC •0:SJA ,,reen tl: . 
rrt nttr1 :0tC fteight:SPL rl:~ 
TS:.newoff1:( LC:t0A screen:A 
DC ,&19 

,ae STA sctttn:LDA screen~ 
1:AOC •l:SIA scrttn•1:LOA •7 
:StA otfstt:J~P reenttr1: .co 
nvert:LOA •0:STA siore +l:SJA 
scrttn:lOA •coord:ASL • =~Sl 
A:ROL stor~tl:ASL A:ROt sto 

Game 

rttt:StA stort :LOA ycoord:A\ 
0 •&f8:l SR A:lSR A:STA s<ree 
n~1 :LSR A:LSit A 

GJ0 ROR screen:AO( s,retnt 
1:tAt:LOA yccord:AMO •7:AOC 
scrttn:ADC stort:StA scr,,n: 
TYA.:AO( stort,1:AOC •&39 

429 STA scrttn•t:RTS: . firt 
:STX (toord:STY ycoord:SiA p 
over:LDA •0:$1A fl ag:.aovt:l 
OX 1coord:LDY ycooro:JSR rep 
l act:LOA flai:8WE •o~edown 

4)0 SEC: lOA ycoord:13( oow 
er:CMP 116:BCS nobounce:LOA 
•1:S1A flag:J,P ,ove : .nobo~n 
ce:STA ycoord:OE( pover:8Mf 
done:LOX xcoord:tDY ycoord:L 
OA sh,pt:JSt orint:LDY .s:.d 
el1:lOX •18i : .del2:>0P:NOP:O 
EX:BPL dt l2:tEY:5Pl dell 

440 ' "P 1ove:.dont:LOX xco 
ord:STX xcopy:tOY ycoord:SlY 
ycopy:LOA shape:JN? pr int :. 

1ovedovn;Ct(:LDA y<oord:AOC 
powtr:(~P •l49 :BCC nobounct: 
LOX xcoord-:Ll>'f ycoord:.JMP re 
olace 

450 . hft11sk :OPT fNequb(& 
55):. r1g~t1asi :OPT fNtoub(&4 
4): . tflP:BRK:.vldt~:BRK:.~ti 
gr.t:BRK: .colour:SRK:.xcoord: 
BRK:. y<oord:S~k:.sctl :BRK:BR 
K:.slore:8RK:8RK:. te1p:8R(: . 
sp1re:8RK:. of4 set :8Rt:. ltfts 
idt :8RK:. scr :SRK: . s~r:8R(: .o 
ower:BRK 

~60 .co~nt:BiK: .sbapt :BRK: 
. tta9 :BRt:. ~copy:BRl:.ycopy: 
IRK:.toolup:OPT 1Nt•u•(l910) 
:OP! INeQuw(l911): .,c 1:lt( :. 
ycl:HK 

471 .b-!lfhrl 
<89 ]:SEIT:EHOPROC 
<91 OEf fNoQub(Hll:?Pl•Sl 
589 Pl•Pl+l:•p1,sl 
Sit OEI fKtQuv(Nll :!Pl •»l 
S2f 91:Pl+l :aoassX 
Sli DEfPRO(sq(~%,hl ,cl,xl , 

y%) 

Tum to P• g • 22 .., 
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Shove Penny listing 

'41 From Page 21 

s,0 ?o:. t :?Cb•1>:h1:?Cb•2> 

559 ?(D~3);aX:?(b•'l: yt 
569 (4Ll s~uir e:EhOPROC 
}70 OEfPROCsh{Al,,1X,t2 X,x 

X,yU 
189 YOUl:,(OL0,cll :AOYE , l 

,y l :PiHH>.1 
l9e &COL9,cl l :NOVE , l -8,yl 

- t.:PIWHU 
60& YDU<:ENOPROC 
61f ~EfPRO(povtr:yt1288:1% 

'66:or ,1 
616 REPE•r:Ifol<l 0 PRO(sQ( 

,,12,,3,1 X,yl ) ELS£ PROCso(~ 
,U,3,d,yl> 

630 y1,, 1-11:ol ,p l • l :lfp l , 
13 PROCsQ(4,14<,8,,l ,yX•ll): 
. x, t :yl •l08 

640 UNllLNOTtNXEf(-99):pl , 
(pl•t.l•(RN0(3)-1))•1i:ENOPR 
0( 

610 DEfPROCscon:lf go1,1 i 
t;c, r:Yt ;cyl:PiOCscort 

660 ,11,3:ylX,131:Al ,&:tEP 
£AT:XX;x11:lt:y1l:CAllprint: 
Tl«£,e:REPEAT: ll,IN<ET<·99l: 
UNTILTl«E,10 OR tl 

670 If HOI tl CALL•tpl,ct: 
,11,,11•1 : lf ,11>48 ,11,3 

680 UNTllll :SOUNOl,- 11,110 

,l:£NOPROC 
696 OEfPROCf1re:S0UMOl , 4,S 

0, 19:X1:, l%:Yt :y1X:At :oX;?s~ 
ape:9:ClLLf1re:pxl =?xtoord:p 
yt =?ytoord:PRO(sq(,,1,,,B,1% 
,76):?xcoord=pxt :?ycoord:oyX 
:psl =F~scor t :ENOPROC 

106 0£FPR0Crobot:1f 9ot :6 
xX:oaX:JXsoyX:PIOCstore 

710 f0RL%, l l01800:NEXl:SOU 
NQt ,(,80,\B 

710 II 901, 1 OR (901,0 AND 
psl<li> 11,1,oc,11,, ,rx,131 

:, t ,po, X(RNO(II)) ELSE x1,p, 
l •l•RND(7)-1:Y! ,131:Al •ol •CR 
NOCJHl 

730 ?shaot=l :C,llpr in1:tAl 
l f;r,:c• X=?ktoord:cyX:?ycoor 
o:,, x,1N,cor,:ENOPROC 

740 oErr~seor,:y l =?ycoo, d: 
11 yl> l8 TKEN!I yl<l8 ,108 

710 If rl><4 THENlf yl<61 
,1e 

760 if rl>88 IHENlf yl< lll 
,10 
770 lf yl>118 ,5 ELSE •0 
788 DEFPROCde,10e:lf HOJ(p 

i l>ciX-4 A~~ pJX<tJ I +' A~& p 
yl>cyX- 1L AND pyl<cyJ+l() EN 
OPROC 

790 If 901,9 AHO osl>i SOU 
N01, -1S,248,5:~0UHOl,- tS,298 
,I 

see 11 901•1 ANO ,, x,e sou 
NOl , · 15,148,1:SOUNOl,· 15,181 
,I 

819 If goX:e is1:c s%+os% E 
t.SE pst:os %+,s% 

818 ENOPRO( 
831 RE" f~rst counter 
a10 o,1,e11, i13e0es13e3, 
811 DAt ,38188131J83<181A 
860 o,1A3138l03e1, 303e30 
110 o,1,301,3838ll381,i1 
880 DAIA31J8l01A38303838 
890 DAIA1A383038311A3830 
980 DAIA30381A38ll30381A 
910 DAIA3038303805343031 
910 DAIAl01130343110011A 
938 0•1,i03e00ee91e10A~0 
948 RE" seco"d counttr 
958 DAIA8809838300010307 
968 DATABJ01810783070189 
978 DATA8J038J038913031J 
988 DATA03098803t3090903 
998 DATA63038309i3838383 

1888 DIIA89038l8303898813 
1810 DAIAl3088983ili30389 
1810 DAIA93838J0Jl187i387 
1838 o,1,811,ei01e391e0ai 
1e,a 011,838Je00ee,ecegee 
1SSB D~TA2!,16,21,10,18,26, 

21,21,28, 16 
1066 OAIAll,11 
1878 OATA352,912,2,100,384, 

792,S,SO 

1808:NEXl :ENOPROC 
1880 OAiA38<,611,1,I0,<16,4 

ea,2, s 
169B OEFPROCsbOil(Y:,y U :scS 

•STRSvi:lr tEBscS<S scS:STtl 
N6S <S .. lENscs I ·o·l ~ scs 
11ee fOILt ,1roLENscS:lfKIOI 

(scS,Ll , 1):'B " S(S:lEfTS(scS 
,Ll-1)• 0 •RIGHU<scS,LENscl 
· Ll l 
1110 NEXT:PROCso(IB,9,&,18, 

lll- yl/ ll :PIOCsh<s,1,6,7,918 
,yll: ENOPROC 
1111 OEfPIOChe,oer:PROC,q(I 

9,9,9 1S819):PR0Csh(STRSp1%,4 
,3,918,9881:PROCsh(SIRSoll,4 
,3,1120,~80):PROCshow(scX,88 
4):PROCshow(scl l ,788) :ENOPRO 
C 
1138 OEfPiOCstort:fORL%•9TO 

79:bufftt1!Ll :bufft r?l l :HEX1 
:?1ct=ll :?yc1=ll :(MOPROC 
11<9 OEfPROCr,store:FORLl,0 

T079:butftt?Lt abufft t 1?L%:~( 
x1:1i :?,c1:Y%=?rc1:C4Llrt~l1 
.. ,uoPROC 
1118 OEIPROCp1us,:IOtl l ,tTO 

This hstmg is mcludcd m 
this month s cas,;ette 
tape offer See order 
form on Page 53 

C & F ASSOCIATES BARGAIN PRICE ELECTRON SOFTWARE 
AOOICllVE 
Foolbclll M.IM90t 

PRICE OOMAAK 
2:99 Star Wan 

AllERNATIV E 

t.l~h.a'!l - ··-·· ···- .. ··- ... ·- ···-··· ·- · 1 99 
Rik lhe Fbadio ..•. ·-····-·· ··-··· ..••. •• 1 99 
CO'l'lbtl LYf'I.I -· ···-- · ... -·· ·· ····-·· - - ··· 1 99 [UTE 

PAtCE 

'·" 

A.S.L 
ClrneQI Orb us p~ ~ ·- ,_ ......... , .. ·-····- ······- ·7.75 
~ Gooch .. . ..•.. 775 
Ram.ack ...... ·-· ···- ... ······-- ···-- ··- ·· 7.7S 
~ten flldlt .•• 7 2:0 

FIREBIRO 

The Hact.. _ . -·····-····-···-·····-" 1 99 

Ziggy .. . ... ··-- . . 7 .20 
Po.ot Pac* Z .•.. .••• ..... • ... - 7. 7S 

lfflpact - ····-· ··- · .. ·- ····-·- ·- ····-- • 7.95 

HEWSON 

EYll!nng Siar ····-·· ··- ····- ···-·••• 
, ,. 

Name __ ________ ___ ~ lllle 
Address ___ _______ ___ _ 

MtAAOASOn PRICE 
Sll'b FO!Ot Hat1* • . •• 7 50 

Spitfire '° ····-····-·····-·-· ... - ·····- · 7.7$ 
111,1 S.,.. will""' Mill\ ···-······-····--····' ·g,s 
._. and There "Mth 14-Mttl ····-····-·" 6 50 
Sr. Sctd..er - ······- ···-·- · 7 50 

ROOICO 

Ack. Hans.«, - ······-· ·····- ···- .• 7 t5 
Pro,tc1 n.i... .. ········-······- ···-···· · 7.ts 
M)'o,tffl _ ••• ••• • .... - ·····- ···· 7.0S 
Ai:fl. Hll"eOl't lriogy -·· .. ·-·····-·••· 1195 
V1-- ol Lott $oJs •······- ·····- ····- ····· 7.0S 
lllll ........ •••• •• •••-••• •N •••••- •••• _,, •• ,.tS 

Cost 

Make o, Corrc,ute,'~---------
_____ _ _ _ ___ _ __. •otaJ 
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SUPERIOR (conlln..-d) PRICE 
Aoomsdt Ho 1 7.75 
Acotn1o11 H4 Z ••··- .•. . ••. 7.7S 
~3 ...... 775 
Ravennull 7 7S 
(Iii• .... I0.9S 

Citadel ·- ····- ·····--· ·-·-·· ···- ·····- ..... 7 .SO 
0.alh Stv 2 99 
O,.,tfdrivt Z 99 
l llfflpecll ····•- .•.. ..... 2.99 
ff\.OI Madw'lt Z 99 
Invade!$ •. ··- . 2 99 
Pwcy p~ ... . ... 299 
lkWll -···· ... • •. 299 
Smash .,.. Or1b 2 9t 

TYNESOFT __ .. 
..,,, .., 
0.d)rdge .... 
Pti1t110ffl •• 

"'°"°"" Fut.ire &!06. . 
Coal ·--····-····· ... 
~II 0.11* 
w..-~ 

11S , ,. 
'·" ... . ,. .,. . ,. .,. 

., 50 ,,. ,,. Mao v-... l' ge,Nt,I 
Mocto Vtl!A Z ····-· 
Moo VrAJe Go6d •• NH-•• ••- •395 

Access orders accepted 
Mat<e PO'CNQue.s payabM to: 

C 6 F ASSOCIATES 
and send to: 

C & F A$SOCIATH 
CAA.N.FOAD HOUSt, WOOLSERV, 
8JDEFORD, H. DEVON EUii SOW. 

Tel: (02' 7'1 61t ~ 
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•1% 

1 REX Subtraction 
l lNPUT'Firsr IIU1ber:·11u 

J lNPu1-second nuab,r:·n ualt 

, !'10:11uaff:!&1Z:11ual:f: Pl•!989 

s r sic:to, lle:ssc 11,, 
sr, '" =to, 111,sac IIJ:sr, &IS:RTS;J 

6 (All 1988 

1 PRINJ hsu(t= •:!,1, AN O IHFF 

0 

;.-- --- ~··-s ,,,no Liners con · THIS month hine code 
f f ur mac s sists o o hs program 

integer mat Julie Bos~ell. 
provided by ade routines 
These ready-m be incorpor· 
are designed toown mach ine . to your 
ated m ms . 
code pr~gra () liner wlll 

The first 
1 

numbe rs. 
for two &70 prompt - e stored at . 

- : ese will b h machine 
• ., &72 When t e ·11 be 
and · d they w t 
code is calle result placed 
dded and the . 

a IS at & 74. d program 
The secon ·t subtracts 

very similar ~u1mber from 
the second rints out the 
the first and P me memory 

The sa are resul~ . ns as before locat10 

used . third progr•,r;;; 
The .11 prompt . 

Division, w1 The second is 
two numbers . first then the 
divided by t:erema inder are 
quotient an The memory 
Printed out . &90 to &93 

. ns from 
locat,o workspace .. 
are used a~ Multiplication . 

The last 1s b 
5 

are mul­
The two num ~~e result 
tiplied and Two -byte 
Printed out. d to store 

are use I so integers d resu t, 
bars an low the num II be be I these must a 

65535 . 

1 REX #ultip(iution 
l lNPur·Firsc nu1ber: ·

11
u IIZ 

J lNPur·s,cond nu•ber: n u,u 

' ! '10:nue,: : !'Jl :nu.a(t: PZ,19ee 

s r to, •e:sr, l1<:s1, 1 ll.t1 : tor ,,6 

6 , looo:ROR IIJ:RoR 11,, BC( PZq5 

I ctc:u, lla:,oc 11,,sr 
• ll<:to, l1B,1:,oc llS:sr, '1S 

8 Ast llB:Rot '11 
9 OEr:svE Ioop:Rrs,1 

IB (A[( 190B:PRINr·a ... ,, : ·; ! 11, ANO IFFff 



IN th is short series we 'll be 
looking at some of the 
tec hniques involved in 
moving characters around 
the screen. 

The charac ters we'll be 
using aren't t he normal 
built-in or user de fined 
ones, bu t are multicoloured 
spri tes of any size or shape, 
li ke the ones found in top· 
selling arcade games. 

The sprites will be able to 
move anywhere on the 
screen with pixel accuracy 
and we won't be restricted 
to normal character print 
positions as with Basic. 

And the techniques used 
are among t he fas t est 
arou nd to achieve 1he speed 
necessary for qu ick-fire 
arcade shoo t·'em -ups . 

You'll need to be f airly 
fami liar with 6502 assembly 
language to follow the pro­
gra ms and routines given, 
and I am go ing to assume 
this is the case. 

The machine code will be 
fairly advanced, but you 
won't need to fully und er• 
stand how the routines wo rk 
- you can get by w ith simply 
understanding how to use 
them (many people can 
drive a car, but few know 
how they actually wor k). 

Last month I started the 

series by presenting a Mode 
5 multicolour sprite de· 
signer . This enables you to 
create any number of sprites, 
and you can work on up to 
four frames of anima1ion at 
once. 

The sprite editing grid in 
t he designer can cope with 
spri 1es from a minute one 
pixel by one pixe l up 10 a 
massive 24 by 32 pi xels. 

The characters designed 
are saved to disc (a disc 
system is essemial for 
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Are you in 
on the plot? 
In Part 2 of his sprite animation series 
ROLAND WADDILOVE shows how to go 
about plotting them on the screen 

machi ne code games pro­
gramming} as a series of 
screen data bytes . The fi rst 
two bytes hold th e width 
and height. 

The sprites can be loaded 
directly into memory by 
your m achine code pro· 
gram. However, it is often 
usefu l to store them as a 
series of data statements in 
a separate program, or at 
the end of t he assembly 
list ing. 

Program I will take a sprite 

16 REft Oati Kaktr 
l& " OOE 6 
JS l~PUT .. Sprue hlt n,1 

tt: spri ttS 
4& OSCll lOU ·•spri te$t 

m· 
S& PRlHT'"Sprne loaded. 

6& UPUT''"Cau f il e nau 
: n,at S 

78 OS(L! SPOOL •nuts 
88 Xl•!IB88:Yl•!IB8l:l%•9 

&18:Bl•I Bll :, S• 91180ATA 
98 PRINT"'l888RE" ·sor i ttl 

163 PRINT"'l810RE" X• ;XI; ' 
/y: ;YX 

It& FOi 1%•8 10 Xl·1 
118 fOI J:,e 10 11· 1 
138 al•al•S1Rl(!Bll· ,' :Bl 

:8lt1 
148 If LEN<,1)>180 OR Ill• 

Xl ·1 ANO 1%•11· 1) ,S•LEIISC, 
l,LEN(ill · 1):PR!Nt ,l :Ll•L! • 
10: ,1,s m< m ,·o, , • 

150 HEX! 
168 NEXT 
178 •SPOOL 

Program I 

off disc and convert it into a 
'SPOOLed file of Basic data 
statements. This file can be 
tagged on to the end of a 
program by ·EXECing it. 

The first line will be a REM 

wi th the sprite name and the 
second line will tell you the 
sprite width in columns and 
height in rows . 

If you have created a 
sprite with las t month's 

editor, run Program I and 
enter the name of the sprite 
at the prompt. Now enter 
the name for the • SPOOLed 
fi le and it will then be wr it­
ten to disc. The data state· 
ments can be " EXECed on 

Row 0: &5800 &5808 
&5801 &5809 
&5802 &580A 
&5803 &580B 
&5804 &580C 
&5805 &580D 
&5806 &580E 
&5807 &580F 

Row 1: & 5940 &5948 
&5941 &5949 
&5942 &594A 
& 5943 &594B 
... ... 
... ... 

to the end of a program at 
any time. 

Having created our sprites 
using last mon th's designer 
and the data maker 
presen ted here, it's time to 
mov e on to plotting them on 
the screen. For this we'll 
need to know how the Elec· 
tron organises its screen 
memory. 

Figure I shows the top left 
corner of the Mode 5 screen. 
Note that as you go down 
the screen the addresses 
increment by one qui te 
nicely unti l the bottom of 
1he first character row . 

Then t here is a jump of 
& 139 to the next byte on the 
top of the second character 
row . and after this they 
increme nt by one again ti ll 
the next row . 

Going across the screen 
there is an eight -byte jump 
each time. 

Armed with th is in fo r • 
mation we can write a 

&5810 ... 
& 5811 
&5812 
&5813 
& 5814 
& 5815 
&5816 
&5817 

&5950 
&5951 
& 5952 
&5953 
... 
... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. .. 

. .. 

F;gure /: The 
top left comer 
of rhe Mode 
5 screen 



10RE~ Si 1pt, Pr1nt 
10PIO(mubl• 
li"OOE 5 
4i(llt 1900 
mo 
61 
710Ef PROCasst1bl t 
8inow•170 
90tup •171 

1Hro ws: &7L 
t 18t eaprows:&7S 
t28colu•ns:&76 
lJifOR oass •0 TO I STEP I 
lliP l •&911 
118[ OPT oass 
160 
t78\ntw:sertt n 1ddrtss 
IIILOA ,15oee "00156 
198STA ntw 
IIILOA , &5000 0IVZ56 
210STA nt 11+1 
m 
230\nt\idiu:sp ri tt ad'dr 
lllLOI , sprit• M00/16 
2S8S1A newo, ta•1 
268LCA • sprite DlV2S6 
270StA nt11d1ta+2 
m 
298\X: vidth,Y:height 
lll lOX '4 
Jli LOY ,)1 
328JSR pr1nt 
ll8RTS 
JLf 
Hi.p ri nt 
368 STX coluans 

Program II 

mac hin e code rou tine to 
plot our sprites. Program II 
is a demonst rat ion which 
prints a large sprite on the 
screen . 

Enter it, save it, then run it 
- the machine code will be 

assembled and called, dis· 
playing a sing le frame of a 
walking man on a Mode S 
screen. 

The method used by the 
sprite prin t rout in e 
labelled pdnt - is to draw 
1he character colum n by 
column , each one byte wide. 
The spr i te da ta is stored in 

}78 STY rows 
386 LOX •I 
390 LOY •0 
(1!0 LOA nt ·.i 

4\8 STA tUP 
L2i LOA nt'll+1 
!.30 SIA top+1 
us . loopt 
t.S0 LOA tows 
469 SfA tfll)tOIIS 
470. loop/ 
480.newdua 
490 LOA &llli,X 
S80 STA (new), l 
511 1'X 
sze LDl nt v 
Ill ANO , 7 
541 (MP ,7 
;se SEQ bo:tot 
S68 INC ntv 

S78 -SNE. nut 
580 INC newt1 
598 JftP nut 
6H .botto1 
610 LOA l'ltlf 
611 AOC • Ill 
631 SU fth' 
6L9 LOA ntv'l 
6li AOC • I 
660 SU ntwtl 
678.nut 
689 OEC tt1provs 
691 BNE loop/ 
701 LOA tUP 
711 AOC •8 
720 SIA new 

the data statemen ts starting 
at line 930 {create d by Pro· 
g ram I) and the size is stor ed 
in l ine 920. 

As you can see. X is four 
and Y is 32 so the sprite is 
four col umns wide and 32 
rows deep. The print 
subroutine consists of two 
lo ops - an oute r and an 
inn er. Written in pse udo 
code it would loo k like : 

FOR colu1o; l TO L 
FOR r.- •1 TO ll 
Get bttt of data 
Store i t in screen ra• 
MEU rov 
.~EXT coh11n 

T he sc reen address is 
incremented by one for each 
row in the inner loop and 
the bottom of a cha racter 
row is de1ected by ANDi ng 
the low byte o f the address 
with seven, then comparing 
it with seven. If it i s equal to 
seven 1hen an e,ctr a & 138 is 
added to the address to 
move on to the next screen 
row . 

Programming 

Ill SIA tu? 
7'0 LOA u1pt 1 
110 AOC ,e 
760 STA fl tllq 

770 S TA HIP*I 
780 OEC coluans. 
790 8NE toopl 
803 RlS 
810 
826. 1,prite 
3JOJ 
8(0NEX! 
858f0R i •I TO 117 
86iREAO ?P% 
871Pl •PM 
880NEXT 
890E~OPROC 
910 
919RER SPIil£ 
918REM X•4/Y•JZ 
93eo4TA e,0,0,0,e,9,e,e,e, 

0,0,9,17,17 ,0,0,17,17,17,0,6 
,1,0,0,e, 1, 1,1, 2a1, 2&1,23a,1 
19,3, 7, 1S,,s, 60,69,6&,S2, ,8, 
48,lll,Z55,8l,8l,ll 1,Zl1, I91 
, 102, 186,184,2S3,1S,IS,14, 14 
, 13, 13, 11, 9 ,g, 1 ~.&,i, 8, 12, 19 
2 ,96, 192 

9400AtA 192,128,8,8,0, 136, 
IJ6,104,l81,l84,l9L,104,ll6, 
136,0,8,i,0,8,12,12,14,63,12 
7,238,284,9, &,9, 8,9,8,0,9,0, 
e,e,e,0,&,e,e,0,t,e,0,0,a,e, 
e,e,e,e,e,116,a,e,1 

Before calling the prin t 
rout ine it is necessary to set 
up seve ral variables . The 
address to print the sprite at 
should be stored in new, t he 
sprite data address in new· 
data+ 1 and the X and Y 
registe rs loade d with th e 
width and he ight before 
call ing print . 

Line 490 is unusual - thi s 
is the line which picks up the 
sprite data from memory: 

,91 LOA mu,x 
It assembl es to : 

90 09 JO 

The sprite data address is 
poked into the second and 
thi rd bytes - 00 30 - new ­
data+ 1 and newdata +2. The 
reaso n for using t his 
m etho d is that this is an 
absolu te indexed instructio n 
taking just four cycles. We 
could have used something 
l ike: 

LO.\ <sdau>, r 

but at five cycles this is 

slightly slower and wou ld 
involve e,ctra code to boot . 

As it stands, the pr in t 
ro ut ine simply pokes the 
spr ite data directly to the 
screen . This means that any 
background stor ed under · 
neath it will be destroyed. 
Furthermore. we haven't yet 
go t a metho d of remo ving 
the spri te from the screen. 

These m inor difficult ies 
are easily ci rcumve nted by 
adding the foll ow ing li nes to 
Program II: 

44 G•GET 
46 CALL uee 
4.95 lOR (newl,T 

Now the spri te data will 
be EORed with the screen. 
Run the program and when 
the character is p rin ted, 
press a key 10 erase it - the 
machine code is calle d 

again to EOR the data wit h 
the screen a second time . 

Now you've go t a rout in e 
10 print and erase spri tes on 
t he screen. mov ing one 
aro und is a simple matter of 
pr inting i t at one position. 
erasing i t and printing it 
again at another posit ion. 

Moving a sprite by call ing 
prin t to erase it then print 
again to redraw it at t he new 
position is rather slow and 
long winded. It is much 
better 10 combine t he two 
ope rat ion s - erase and 
re·draw at the same time. 

Progr am Ill shows how 
this is achieved. It con tains a 
similar, but slightly mo di · 
lied print routine. Enter it, 
save it and run it. Press a key 
to move t he spr ite. A lo t of 

Turn to Page 27 ..,. 

March ,988 ELECTRON USER 25 



You can obtain your copy of the above titles direct from Grand Slam Entertainments . Post and packag ing free I! ! 
Send cheque or postal order made payabl e to Grand Slam Entertainm ents to : 
8 & L Distr ibution, Units 1 & 2. Conlon Developments, Watery Lane, Darwen , Lanes . B83 2ET. 

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

Add res.s ............ .......................................................... ...... .... ...... .... ....... ......... ........... .................... ............... ..... ................ . 

or phone 01-439 0666 · Credit card hotline Visa or Access. 



<llll From Page 25 

in it ia li sation is require d 
before print can be called as 
quite a few variables have to 
be set. 

The o ld address of the 
sprite is stored in old, the 
new address in new, the old 
data (frame one of the ani­
ma tion sequence} in otd ­
ds ta+ 1, and the new data 
(frame two} in newda ta+ l. 
The si,e is passed in the X 
and Y registe rs. (Prog ram Il l 
uses the same frame twice 
so there isn't any an i· 
mat ion). 

To put the sprite on the 
screen init ially, put is called. 
The o ld address and data 
aren't impo rtant, and all you 
need to do is set the new 
address and da ta. 

Finally, Program IV con­
tains a routine called con-

lf i EM Si•pl e Print 
2f PROCuseeble 
Je ROPE I 
43 UL L 1980 
SI £80 
60 
10 OEI PROt,,s,1b l e 
ge ... ,111 
91 old , 111 

180 te1p1&1, 
110 tflp1• 176 
111 row,•178 
139 te1prows=&79 
1H colu1npt7A 
159 FOR p, ,, , e to I STEP 1 
169 PM9U 
17& ( OPI pm 
18e 
19i \pat spritt on screen 
189 LDA •15018 MOD116 
21t STA new 
llf LOA , &5018 OIVIS6 
236 STA new+1 
111 LOI • spri tf R00156 
2St STA newdata+1 
26t LDA 1spri 1e 0IV256 
276 STA newdata•2 
18f LOX ,! 
191 LOY , JI 
Jee J SR oa t 
i 1e 
326 \vai t for \:tr 
JJe JSR &ff Ea 
)Li 
359 \ 1ove spri te 
361 LDI •15010 ROD116 
37& SU. nev 
381 LDI •15010 OIVIS6 
39! sa nev+1 
,ee LDl •$pr1te ROD256 
410 STA nevdata•l 
(20 LOA •spri te 0IV256 

Progrum Ill 

vert which will convert an 
x,y coord inate into a screen 
address. These aren't the 
normal g raphics coordi · 
nates how eve r, but are 
based on a 40 by 256 screen 
with the origin in the top left 
corner of the d isplay. This is 
the byte size of the screen -
40 bytes acros s by 256 
down. 

Type in Prog ram IV and 
run it. Enter the x and y 
coordinates at the prompts 
and the add ress w i l l be 
printed out. Stick to within 
the screen lim its otherw ise 
you'll just get a nonsense 
address. 
• There is enough material 
here to keep you going till 
next month, when I'll show 
how to move sprites in from 
or behind other objects on 
the screen without affecting 
them in any way. 

431 SJA newdata+2 
,,e \ otd screen 1ddre~s 
,se LOA ,csoee K001S6 
460 SIA old 
170 LOI =IID08 DIV1S6 
480 SIA oWl 
496 tDA • sori tt X0D2S6 
101 SIA ol dd,11•1 
110 LOI =spri tt OIVl56 
118 SIA ol ~d,t o•I 
138 LOX , 1 
Sit LOY •JI 
Ill JSR print 
161 RtS 
176 
189 .• • • 
191 LOA ,ue 
611 SU old 
619 SU. otd+1 
618 
638 .prin t 
648 sn tOl UIBS 
658 STY rows 
660 LOX • I 
67& LOY ,8 
68& LU new 
699 SIi lflP I 
7e& LOA nev; 1 
111 SIA tupH l 
711 lOA o ld 
7ll SIA lflP 
749 LDA ol d+! 
759 STA te1p+1 
768 . ! oopl 
779 lO.l (-OV$ 

78& STA te1pro v5 
79& . to opl 
890 .nevdata 
818 LDA mee,x 
82& tOR (ne'll) ,l 
83i STA Cnew) ,l 
s,e .olddata 

Programming 

10 aE" 6et ,,, een iddress 
10 PROC.mablt 
30 PRINT 
40 JsPUi X ,oordinue ,XX 
S0 lkPUi·t toorO:iniltt', YX 
60 CUL 190 
10 PRINt"Addrtwl '; ! &7& ,,o , 11Ff 

89 E• O 
98 

tee OEF PROCasse1bte 
118 top ,&76 
111 IOI pas, , 8 TO 1 StEP I 
138 Pz,&988 
1'0 ( 01>1 pass 
118 
16e \X,Y ·• > 1ddress 
17tl . convert 
180 lOA • I 
190 SU ;up• l 
1ee m 
111 ASL A 
Iii ASL A 
239 aoL uap +1 
141 ASl A 
ZSI tOL u ap+ I 
261 STA uap 
Ill !YA 
189 ANO ,7 
198 10( top 
Jet SU tUI) 

Program IV 

851 LOA IJH!,X 
861 EOR (o ld ) , ! 
871 SU (o ld ) , Y 
881 m 
891 LOA ol d 
980 ANO •I 
918 CRP • I 
910 BEQ botto1 1 
938 IN( old 
~,e BNE nut 1 
918 INC olo•l 
969 JMP ntx t 1 
970 .bot toa 1 
980 LOI old 
990 ,oc •1)8 

1800 STA old 
1818 LD! old+! 
me ,oc ,1 
me su old+! 
Hl4& . r,ett 1 
1'15& LU nev 
186& AMO ,7 
1871 CNP •7 
1881 BEQ botto,1 
1098 Hf( new 
1181 BNE nwl 
1111 Hi( ne\lt1 
1128 JMP riut2 
1138 .botto•2 
11,9 lOA nev 
1118 AOC •ll8 
IJ69 SU ntw 
U70 U A ntwt1 
1188 AOC • l 
\198 SU newt 1 
me .nutl 
121e OEC tuprows 
1118 BNE loopl 
1138 LOA <up l 
me uc . g 
me sun, , 
1168 SIA lflP l 

319-LU 1eap•l 
318 ADC •0 
339 ST A. tup , 1 
J<i !YI 
358 LSR I 
)68 LSR A 
)If LSR 4 
la& ASL 4 
391 TAT 
401 LOI tab If ' y 
418 AOC mp 
418 rn mo 
,1e LOA tabl e•1,Y 
ue AOC ttll)f 1 
450 SU tUl)•1 
468 RIS 
418 
488 • t,b l t 
<91 OPt INtab l , 
m J 
518 NEil 
111 ENDPROC 
m 
s,e ou m,b t , 
158 FOR 11,0 10 l l 
S69 [OPT ons 
179 £tUV 11818•1 1•1141 
188 l 
198 NEXT 
6H •pus 

1210 LOA ttto 1t1 
1188 AO( •8 
1198 ST I nt , +1 
1388 SIA ttlPl · t 
IJ18 LOA !UP 
me uc •8 
me su old 
13A0 STA Ultl' 
1350 LOA tUPf 1 
1360 AOC •I 
1378 SIA old'1 
l389 SU tupt1 
\398 OEC colu1ns 
1401 BNE loopl 
1418 RIS 
1118 
Ult . spri te 
1148 J 
1119 NEXT 
IL69 FOR !•I 10 111 
IL79 iEAO ?PI 
1180 i l •P%+1 
1'99 Nm 
1109 ENOPROC 
1118 
me RE~ SPiliE 
1138 RER x,,,, ,iz 
1s,e o~TA o,e,e,e,e,e,0,a,e 

,e ,9 ,a, n , 11,e, e, 11, 11, 11 , e, 
s ,0, e,e,0 , 1,1,3, ze1, 2e1,23a, 
119,3, 7,15, 45,~e,6B,60,S2,48 
, 48, 2S5,lSS,8S,8S,221,221, 18 
2, 1Ql, 186, 184, 2S3,IS, 1S, t4, 1 
£, 13, 13, 11, 9,9, 17,B,9, 8,12,1 
91,96, 191 
1558 OATA 192,t 2S,e,e,a, 136 

, 1J6, 11, , 19, , 1e, , 1e, , 1e1, 1J6 
, 1J6,0, e,e, e,8 ,12,12,1, ,61, 1 
21,21s,2e,,e,e,e,e,e,e,e,e,0 
,e,e,9,e,e,e,t,e,e,e,e,e,e,e 
,e,e ,e,0,e , 136,e, e,e 
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You'll be bewitched 
by stormy Corn wall 

1 
/ 
I 

J 

~ 

~ 
) 

I 
I 

j 

I MUST tell you about a 
fabulous new release from 
Lars oft , entitled simp ly, 
Hex. This, as all Classics 
scho lars will know , is the 
Greek word for six, and is 
the sixth adventu re to 
spring from the pen of that 
master of the Quill, Geoff 
Larsen. 

The action is centred in 
and around a small Cornish 
fishing village circa 1900. 
The area is rich in fol klore 
and supers ti tio n is rif e. 

Centuries p rev ious ly a 
witch known as Vian na had 

lived in the area. On certa in 
stormy nights, or when the 
m oo n is f ull , V ianna i s 
repo rt ed to return from t he 
dead to stalk t he nig ht. 

She is also supposed to 
co njure up demons and 
fam i liars to assis t her in her 
unholy deeds . 

People have reported 
hear ing strange wh istles 
and voices in the dar k, wit h 
no v is ibl e pe rsons being 
appare nt . Foo t st eps have 
been heard and the w hin · 
nying of hor se-l ike crea t ures 
has occasionally come from 
th in air . 

Yo u play the part o f a trav­
elling stranger w ho arr ives 
in the village on just suc h a 
night, and unwi lli ng ly 
beco mes caugh t up in the 
stra nge events whic h 
follo w . 

If you w is h to know more, 
I suggest that you rush yo u r 
o rde r to Larsoh now! 

As w ith all Larsoft adven ­
tures, the backgrou nd has 
been thorough ly researc hed 
for authe n tic it y by M r 
Larsen . The adven ture reeks 
o f at m osp here and t he 

"r.fd\'eOtUfCff, n::105SQN/ lcon t,n ued from J...J:. ~ • L lasl mo n lh) 

) Earth-stone: A sym bo l of powe r and go od . 
) Eggs: Cou ld be a ch icken ' s, but more li kely a d ragon 's, so 
l take care. 
tl Elephant : They' re fr ightened of m ice. 

Elevator: Presen t in a num ber of advent ures. Usually 
l some obsc u re meth od of opera tion - a bi t o f exp erimen -
1 tatio n is probably call ed for . 
J Elixer of Life : Try drin king it . 
I Elves : Usually frie ndly, bu t o ft en misc h ievo us and 
( certai nly magical . 

Emerald : Al mos1 certain ly a treasure. 

l Entrance : Usuall y p lenty of these in mos t adv entures . 
Could be booby- trapped, or you may need a mag ic key or 
password . 

I Eternal Passages: Bound to be a maze, o r at least a bi t 
co nfusing. 

JI Evil Eye: Evil beyo nd imagina tion - must be destroyed. 

~-~:::--.... - --:--
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appe t ite i s whetted for 
Geoff 's mach ine code epic 
wh ich he is cu rrently wr iti ng 
for Robico . 

Wychwood , Nine Dancers 
and The Puppet Man are 
still availa ble from Larsoft, 
priced £3.95 each and as 
such are mas t erp ieces 
which shou ld not be miss ­
ing from any te>et adventure 
co ll ection . 

Geoff's first adven ture, a 
two-pa rter entitled The 
Rising of Salandra i s an 
absolute class ic and retails 
at a bargain ( 4.95. 

In a ma tt er of only one 
year, Larsoft has fi rmly 
ensconced i tself as one of 
the lead ing text adve nture 
softwa re houses f or t he 
Elec t ron, along wit h t he 
supre m e Robico. Epic and 
Shards. 

In my opin ion Electro n 
advent u res are now 
outs trip p ing BBC Mi cro 
adve ntures for origina lity, 
atm osp here and playabi li ty . 

Just com pare three recent 
Electron releases, Hex, Vil­
lage of Lost Souls and The 
Hunt w ith the cream of BBC 
new ies, the dire Yes Prime 
Minister , the aw ful Not a 
Penny More Not a Penny 

Less and the abysmal The 
Archer s, and you will see 
w hat I mean. 

No wonder , fo llow ing my 
review in The M;c,o User of 
Epic's Lost Crystal , BBC 
Micro ow ners have clam • 
oured for , and obtained, a 
conve rsion for their 
machine of t his all - t ime 
Electron classic. 

We may have a smalle r 
user-base than our BBC 
brother. but above all, Elec­
t ron users are cla nn ish, 
loyal to thei r mac hine and 
support good software . 

This month I beg in 
serialis ing in Hall of Fame a 
comp lete solu t ion to Oper ­
ation Safras . Th is is part ic u­
larly for the pup il s of 
W igmo re High School, who 
en masse seem stuc k wi t h 
every aspect of th is Shards 
r idd le,. 

A lso I have given Enthar 
Seven a break this month as 
it seems to have been 
running for an eternity, but 
don't wo rry , next month wi ll 
see the con tinuat ion of t his 
gian t so lution for an even 
bigger adventure. 

Until the midn ight o i l 
burns low , happy adve n ­
turing . 



l 
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Philosopher's Quest - John Tipper / 

Operation SBfras - Harry Bastien 

This solution on ly gives the elementary actions. The 
passwords, clues and more subtle actions are left for you 
co discover : 

LONDON - EXAMINE LIFT - EXAMINE MAN - ASK 
MAN - EAST - GET FIVER -GO TO BRISTOL- EXAMINE 
SEAT IN COACH - GIVE FIVER TO TRAMP - GO TO 
COVENTRY - EXAM INE CART - GO TO LIVERPOOL -
GET KEY - ASK MAN AT BAR. 

GO TO ABERDEEN - BLOW NOSE IN SHOP - GO TO 
DUNDEE - BREAK GLASS - ENTER WINDOW - EXAM · 
INE COMPUTER - TYPE RU - EXAMINE VAULT - GET 
TRIPP. 

GO TO OXFORD - ENTER FARMHOUSE - EXAMINE 
ROOM - GO TO EXETER - EXAM KEY - OPEN LOCKER 
21 - GET EGG - GET NOTE - READ NOTE. 

GO TO NEWPORT - EXAM TREES - EXAM CROSS -
EXAM HOLE - GET BOTILE - GO TO Pl YMOUTH -
EXAM CAVE. 

GIVE BOTILE TO LADY - GO TO ABERDEEN - GIVE 
EGG TO MAN - GO TO COVENTRY - SCRATCH EAR -
READ PAMPHLET. 

la dy Fee, Cli ve Mahoney 
and James Farmer are all 
stuck ac various points in 
Micropower·s Adventure. 
Clive needs to say OPEN 
SESAME to open the closed 
cavern door at the stan. 

l ady Fee must kill the 
spider with the axe, turn off 
her lamp and HOOT to get 
rid of the rat. 

James should stea l a 
treasure to get thrown into 
the dungeons, but shou Id 
ensure that he has his keys 
with him first . 

James is also stuck in 
E.scape from Pulsar Seven . 
This is a game which I have 
not seen; can anybody help 
with a full solution? 

Clive needs help wilh an 
age-old prob lem in Stran ­
ded. You mus t get the gun 
then JUMP and SHOOT 10 
kill the robot . 

In the Stolen lamp you 
must be bru tal , as I sug ­
gested last month, but 
should also drop the gre· 
nade and get th e red herr ing 
before acqu iring some of 
the treasures, Clive. 

Andrew Young canno t 

seem to ge t started in 
Wychwood . Use the credi t 
card to open the cabin door 
and fill th e bucke t at th e 
pond. 

Straighten the paper clip 
and use it with the news· 
paper 10 pick the lock of the 
front door. That should get 
yo u into the adven ture. 

This may also help Mark 
Oeehan who should also 
FEEL and PULL CORO when 
in the dar k under the 
trapdoor. 

Mark is also flummo xed a1 
the end of the Nine Dancers. 
You should talk to the prin ­
cess, get the garland and a 
galleon will provide your 
transpon to the island . 

In Myo rem , Mark must 
ma ke a catapu lt from th e 
bandage and forked stick in 
order to frighte n the puma. 

A number of readers who 
have written in are stuck 
with some of the ingenious 
puzzles in Tynesoft's 
Oxbridge . To reach the 
island you must embark in 
the punt. 

Once equipped with the 
punt pole, ordina ry direction 

When you start off you will need the rod, keys and t, 
aqualung from the shop. Take the rod and throw it. Now l 
you can safely get the other two items. Once outside the ) 
shop type GET twice to obta in the rod and lamp. Now ( 
use ON to switch on the light and you can move abou1 
safely . ( 

Go South and throw the rod to prevent the wall from 1 
crushing you. Carry on South until you reach the beach. 
Drop the aqualung and go West along the beach. Go 
Northwest to the bungalow and open the larder wi th the / 
keys and enter. 

Get the cup of tea, leave the larder and go North into ) 
the sining room. A lady will tell you about her dog then 
shoo you out . Go to the location outside the shop then I 
Go East. Get the amulet and then think. Go down. then (1 
go North and rub the amu let to raise the drawbridge . l 

Continue North in the following way : JUMP NORTH, 
GET MASK, CRAWL NORTH. GET TROPHY, HOP SOUTH. 
RUN SOUTH. SOUTH to reach Picadilly Circus. A random 
move generator opera tes here, so experiment with NE, 
NW, SW, and SE. 

Leave the matches for the time being, but get the 
cheese. Drop your treasures in the shop on the way back. 
As soon as you have got the cheese. go to the beach. You 
must now drop the cheese and move away from it every 
three moves to prevent yourself from choking on the foul 
stench. 

commands will manoeuvre the parchment. read it, drop 
the punt round to the pub i t, D. NW, KNEEL, PRAY. 
jeny where you may safely STANO, EXAMINE ALTAR. 
step ashore . But take care You should now ge t some of 

I 
l 

\ 

not to cross via the No Entry the objects requested. { 
bridge. Robert Henderson has 

Do not disembark at the written to mention a useful 
No Punters jeny. Avoid the bug in Denis through the 1 

low bridge and also avoid Drinking Glass . You can ) 
the temptation to catch the hide in the cupboard for ~ 
crab. innumerable moves to 

To work the service till in escape Maggie's clutches. 
the bank you will need the Has anyone finished th is 
card from the dining hall . adventure yet? 

1
~ 

You must also have taken Bill Trevelyan has also 
note of 1he numbers written written to say that the 
on the blackboard in the decompiler for Melbourne ) 
maths lecture theatre. House adventures which I 

The JO number is the prin ted in the November l 
missing te rm in the 1987 edition of this column 
sequence . INSERT CARO, will not work wi th Dodgy \ 
wait, 2101. wait, TAKE WAD. Gee,ers . 
To avoid trouble with the This is apparently {< 
manager troll, refrain from because the adventure 
visiting his office. holds its vocabulary in 

Vic Robinson and Fiona compressed cryptic form . / 
Reynolds among many, Bill suggests the following \ 
have asked for the short program should be 
significance of the Rector's used to print out the game·s ) 
Bible in Village of lost vocabu lary. ( 
Souls. Find the Rector's First set PAGE to &5600 
Bible and act on the info,. and then ·L OAD 02 if you' r] 
mation therein . Turn to Page 30 ., 

Take the Bible, read it, get 
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\ in terested in pa rt one o r 
I ·LOAD DDDGY2 i f it' s part 
( two you wish to cheat wit h. 
~ Now LOAD DGNDC and 

~ 
put end a &5D47 in line 40 
fo r part 1, or end• & SDC4 

ti REK Progrt& 06/VOC 
( II : 

) 
li HJKEK•lli! B 
40 endi&u:o. 

~ 
se 0 1, 1 
69 fOR 1%•1 10 ll ff 
79 l%?l51i9•ll?IE9B EOR I 

L 
,1 
89 NEIi 

I 
91 PRJMf" V O C I 9 U l 

A R Y" 
~ 118 PRIM! IIRINGS<l9,' '• ' 
) I :PRINT 

for part 2. The vocab ulary is 
p rinted out in neat co lumns 
g iving the first tou r letters o f 
th e wo rd fo l lowed by i ts 
index number in hex. 

I will fin ish by thank ing 
Ann Youde for the rea ms of 
help she has g iven in m y 
last few mailbags. 

Ii i fOR Jl •ISAi! TO ,nd 
Iii PRINT' ; 
Ill fOR XI•! TO l 
140 If ?(J!tKll> •ll AHO?( 
J%tK%1<117 PRINT CHRS(J%tK 
%);ElSE PRINt CHRSll ; 
118 NEXT 
169 If J%?4<16 PRINI "9" 
;' J%?4;" "; EllE PRm ' 
. ' ; "JX?4; " "; 
171 NEXT 
181 PR! NI 
190 !ND 

JOYSTICKS- THE COMPLETE SOLUTION 
Cll TA31 $1NGl E-88C Bo, EUC TRON PlUS 1 £12.95 
A ~e JoysticS( met h some '1IOYS con oct os "'-'O. The 
cus.1om mooe ~ 'k>w nolSe' po1on110me1ers ore 

SPECIAL OFFERS 
Webwo,s £1.99 

vA'Od SO lhot It wl wort OS O left hCnd Of right hOnd 
joys.11Ck, It con even run some progrOl'n$ written ror two 
~ and hos the nre Ot.mons or both . 

Repton 2 £2.99 
Both fOI £4.,49 

DELTA 35 S1HGLE4ilAfflR COMPACT Of ELICTION FIRST IYTt INTU FAC I 
• "2 .96 

The some light. hand- held . fast , IQht oction Of o 38 but fltted with swltct\0$ 
to, uso wttn o swttehed Joysflck ln.letfoce. IUCh as o Fnl Byte. 
FIRST IV11 INTHFACE S l9.9S 
PLUS I INTHFACl £49 .H 
SLOGGU JOYSTICK INTUFACl £19.95 
To nxi o Oetto 3S Jwttch8d Jorystlck on o Pu 1 ~ 1'\.1"1$ monv a the new 
Acom oorn ootlt:>le ~lc k p,og,oms. 
SPECIAL OFFERS 
Buy o DELTA 3S and o FIRST 8VTE INTERfAC:E: tpgefhOt to, S29.95 
Buy o DaT A 38 SINGt.E ond PI.US I NTERFAC£ 10Qelhef fo, £59.95 
Buy o OELTA 3S and Sl.OGGER JO"f'$TlCK INTERFACE 1ogethef fo, t29.9S 
N(W Ill Dll TA 3$0 SINGLE-MASTU COMPACT Of lll CTRON FIRST am 
INTUfACl £19.95 
Optic al Feed ~ The j()yfflc k 15 fitted with 5 coloured lg htS to $hOo.i.< y0u 
oxoctty 1tNtlen o swttCh l'lOs ope,roted . 50 you nNd ont'{ n'IQ\IO t1'IO Jotr$fiC:k o 
mll"la'l\U'n omc:.urt. 00d c on be certain thQt YQl.i hCM> OivOn o true dlogonol 
SIQnot to me coms:,ut8f . 

AVOloble fto,n ','Ol,f d801et 
o, difecr tto,n us 

0£ LTA31 TWlf+.IIC l o, ELECTRON PI.US 1 £19.95 
A direct bVI' rrnp,ov9d' orternottve to, fh8 OflQINJI ACORN 
jOyS1ICl(:s. with 2 ~ w1,ec:11oono pluQ.As wtlh o1 Olf 
,loysncks fheyhOvo lt'l8 fast action spn.ng 10 centre rel\Jrn 
or lfl8 st&ef snotted ny10n covorod Joystlek.. The ~ 1 
action mol<es tnem ld&OI ro l'w:>ld ond fhe 3 rte bunons 
olOw ION o, rlght.fla"lded use. 

Unit 9 (Oepl . EU) 
IOl'ldol l llllnfls C.nlr • --Ila/-· -::;;.:== = j Hedl $G16NF 

'- -- -- -- - -- - ----- ---- r•leph(H._, (0462) 69UIO 
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ct"cc1t· ~,(\,.,. so,, 'o... e 

.... .)~ the word you must make up ·•a/ ga~ 
"" from the jumble of letters 

up to see what all the fuss i s which appears on the gfass 

HISS is an exciting educ.a· 
tiona l arcade game 
intended fo r young child ren, 
but rt also prov ides hours of 
addictive fun for o lder chil• 
dren and adults . 

Splodd the sna ke is 
enjoy ing a quie1 slither in 
th e garden one morning 
when some noisy chi ld ren 
drop the ir alp hab et bricks 
over his hedge on to the 
lawn . 

Being very l i tt er con· 
sc io us. Splodd quickly 
begins to tidy the bricks 
away into a comer of his 
garden , when he realises 
that toge th er t hey make up 
the lett ers of a word. But 
what i s the wo rd? 

Qu ickly he scurr ies from 
brick to brick, loo king for the 
next in o rder, but be ing a 
very greedy snake he keeps 
gett ing side -tracked in to 
gobbl ing up the odd tasty 
worm which po kes its head 

19 iER HISS 
Z0 •E" Sy Jason Sras l tr 
30 RE" (c) Eleccron US!r 
40 RER 
59 11 PAGE>IE0& PROCdlood 
.69 PROCini t 
79 ONERRORGOT03640 
80 AOOE6:P80tinstruct 
99 REPW 

100 AOOEl:PROCtablt 
119 AOOES:PROC9••• 
110 AOOE<:PROChi 
Ill UN!IU 
149 ENO 
159 OHPROCgu, 
160 Cll :VOUIJ,l,0; 0;0;0; 19 

,3,2;&; 
170 •flit 
189 COLOURl:PROCdovbl,<l,t 

31 ·S,etci (1 10 5) ? ) :REPEAT 
:SPl •GEl -48:UNl!lSPl >81N0SP! 
<6:SPl • C5-SPl1• 1S 

i99 PiOCga•e in•t :PiOCdiso 
tay:PROtdra~ soa(t 

Z68 PROCdioose 
118 SOUNO&l l,4 , 10, le 
110 , rx11,1 
130 fXII :Z\ •GEl: nns,o 

, •SIU ZI 
2Li •fX11 
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abou t. below. 
Will Splodd be able t o You must guide Splodd 

piece all the bricks together around the ga rden. moving 
be fore he crashes into the over each letter in the r igh t 
garden wall, or will he tr ip order to make up the word, 
over his own t ai l in his which must be remembered 
e><citemen t' correctly 10 complete the 

Find ou t by typ ing in Hiss, screen . 
and give yourse lf and you r Each time Splodd slit hers 
younger friends a hugely over the correct lette r, your 
emenaining time . score will increase. For each 

When the game starts, wrong letter , no points will 
you are shown a word at the be awarded, and the letter 
top of t he screen which will vanish to re -appear 
flashes for a few seconds elsewhere in the garden. 
before disappearing. This is Th ere is also a bonus 

150 iEPEU 
26B PROCsna~e 
179 lfBOl>I BOl •BOl -10:PiO 

(bOffUS 
180 !fRN0(58),lllHENPROCn, 

i._vora 
1~0 UNl!L OEI OR ME% 
360 11 OE\ PROCdt,d:EHOPRO 

l lf SOUNOlll ,0,0,1 : fORll •I 
T03:S0UN01,41 150,5:~£lT 

310 !IBOl •0fHENl50 
330 PR0Co,l ay(l09) 
349 R!PE•l :1(1•1(1•10:801• 

90~· 19:PtOtscort:PROCbonUs:S 
0UNOl 1l, 11 J, l :U~TlLBOt:e 

359 ?ROCclm 

360 vo1,vo1, 1:z1, 01,111HES 
VOl• 1:tEl •LEl •l :lfl! l • SIK!NL 
El •0 

370 (OtOURll8:(0tOURl:PRIN 
TTA8(171l);fHn~1(v0:12);TA8( 
18, 2>;f¥nu1(l(X•l 1 1); 

380 lf(lt - 1)<>kXThEHTl :Tl -
1: lfl l<9TH!MTl •89 

l98 6010190 
401 ENOPiOC 
£16 OEfPiOCsnate 
418 PiOCdelay(SP!l :PROCkey 

' 430 COLOUR1ll :Pi!NTTAB{Xl1 
U 1Tt?H} ; ; : U : U +l :lf ib 
80THEWTl•0 

419 PROCchec l 

wh ich stans at 1250 before 
every game. As you move 
around the garden ca ll ee· 
ling lette rs, th is slowly 
coun ts down to zero. But if 
you are fast some bonus 
poin ts will be left after each 
wo rd has been collected and 
they will then be added to 
your score . 

Occasionally, a worm will 
po p its head up, giving you 
the chance to add ext ra 
bonus poin ts to you r score. 
Mi nd you. was te too much 
time wa iting for them to 
appear and any bonus you 
have gained so for will soon 
dw ind le to nothirlg. 

There are two th ings to 
look o ut for during you r 
frenzied scurry in g - the 
brick wall which su rrov nds 
the garden. and your ow n 
tail. 

Crashing into either will 
unceremonious ly lose you 
the game, and each worm 
you ea t ma kes your tai l 
grow longer, as does 

,sa PROCprint(Xl? Hl ,YX?Hl , 
body! ) 

L60 H%•H%•1: lfHl>80THENHI• 
9 

,1B X%?fll:SX%:Y%?fll;Syt 
(8S PR0Cpri~ t(SX%,SJX,~tad 

ICU)) 
190 ENOPROC 
see OEIPROCktys 
510 Al•INK(Tl(IJ:•fXI I 
110 lf• l• t 1THEH%01•-t: YOI• 

6:RI• l 
530 lfAl•RIIHEMXOl•t:1 0%•0 

:"X•l 
146 lfAl•USTKEHXO%•B:TO! •­

l :R%•9 
;so lfAl•OITHEHX0%•0:TOl • 1 

:Rl •I 
S68 HU • S'THEMXIIB 
178 HU • Q' THEM X1te, t 
18& lfAl•CHRSIIITHENPiOCpa 

ust : GOTOS Ii 
598 EHOPROC 
608 OEFPRO!cotck 
610 SXl •SXl •XOl :SYl•STl!IO 

·1 
618 (OlvURlll:Zl•fNrt, d(SX 

1,sm 
630 lf!l >64•NO!l<911HENPRO 



I 
\ 

comple ting a word success• 
fully. 

Therefo re your task 
beco m es gradually more 
difficult as you haul behind 
you an ever.growing leng th 
of body . 

As the game prog resses. 
the wo rds co collect become 
gradually mo re and mo re 
difficu lt to spell . 

The re arc five differen t 
sets of wo rds built in to the 
game, each set comprising 
several words of a certain 
leng th, wh ich is propor· 
tional to the difficulty of that 
level. 

However . all words can be 
changed to a select ion of 
your choice before each 
game by pressing O to dis­
play the options menu . This 
allows you to change any 
word and then save the 
altered word lists, or you 
can lo ad in a prev iously 
saved selection . 

To make things easier 
Splodd ' s speed can be 
altered to one of five set · 
tings at the start of each 
game. 

The slowest is ideal for 
younger ch il dren , letting 
Sp lod d creep along at a 
relaxing pace . 

The fastest speed . how· 
ever, is far from rela>eing -
even the hardened arcade 
fan wilt be more than satis­
fied by its performance. 

C letter :fNOPROt 
619 lfll,31THEN!NOPIO( 
610 l fSX%, v1XAN0SYl•VYl1Hl 

NPROCoat:ENOPRO( 
669 Oil•UUE 
679 ENOPI O( 
680 Ol!PRO(letttr 
69~ Al, (HRS!I 
70! IIAl<>JIIOS(WS,PO! , l)TH 

EHPROC¥ton;:E~DP~OC 
710 S0UNOll1, 1, 1,11:S(%•S( 

1•28:PROCs,or, 
710 (0LOURl29:COLOUR1:fRO( 

doubtt(2+P0%,6,AS):POtcP0: ~1 
131 lfPOl>L[N~S1HlMNll•1RU 

E 
719 EKOPIO( 
7SB O[IPROCvrong 
760 SOUNOlll,1 , 10,( 
710 lfS(l>91HENS( l , SCl- 10: 

PaOCsc.ore 
788 PRO(plac,<All 
191 EN01ROC 
81i OEFPROC<l tar 
810 COLOUR1l1: f0!Jl•l010l0 

:IORll•ITOll 
811 Zl•FNrudlll , JU : ll! b 

6U.IOZ1<911HlNPllNT TAB( l I , JI 
) ; ; 

lnit 
Instruct 

table 
double 
choose 
displa y 

PROCEDURES 
Initialisa tion 
Oi~pfar instructions 
Pnnr h1-sc?'re table 
Double -height rext 
C~oose the word to find 
;~ 1nkt main screen disptay 

sc o/o 
LEo/o 

sx o/o.sVo/o 
Xo/o,V'lo 

M% 
wx ot.,WVo/o 

Jetter ic up a Jene, 

830 ,,xr:NEIT:ENOPRO( 
840 CHPRO(dod 
8S0 SOUNOlll ,l,180 , <0 
860 OATA 6, a, , , t, ,0,v, e 

, r, ! 
870 (OLOURl18:COLOURI 
88! PROCdtl1yll00l:!ESTORE 

860 
8~ FOR;t ,0109:REAOAl:PROC 

aoublelil •S,19,A!): SOU&Oll), 
· 1S,)0tl0• i1, 1:PR0Cool , ,<S0l 
:MEil 

988 PROCdtlay(l 0i):! 80PROC 
910 DHP~OCnt'.i wora 
ne COL0Utt3l 
938 IFWll >8THE•PRINT1!B(VI 

t,w,u;· ; 
940 REPEAT:lt,RNOl18l:ll•R 

MO(lll •9:UHTllfMread(i1, lt) , 
31 

91& WXl•ll: WYt•lt 
96B PROCpr1n1(ll ,Jt ,,o r1Xl 
970 ENOPROC 
980 OEFPROC.uc 
990 SOUNO&ll ,4, lii,3 
18li S(l •SCl •lil:PROC,,or, 

1011 Jf(11-1)<>Hlln[~Tl•Tt ­
l :lfl l<ITWENll ,8i 
me WU •O: ESOPROC 
1130 OEfPRO(o,u,, 
,e,e rm :11101:u,GETI 
me u u, s r,u • m 10 
1!68 lf\l• C 1MO•FX119, T 
!iii U~IIL~S•CKRSl3S 
1880 PRO(cel,y(S0) 
1898 EHOPRO( 
11Q; OlfPROC~a1t ,ni t 
1110 S(t •l:lE l •i:SOl ,e: YOI• 

1:oet ,fAts ,: w1t •e:w,1,e 
I 118 ENOPROC 
1138 DEfPlO(d1,o!ay 
11<8 CLS 
11SO COLOU! l :PRINT118(1, 11; 

S<: ;TO<i,l>; So: ;JA8(12, 
1) ; \lore: ;H8 <13,2 ); Stt: 
1169 IORII ,&!019:PRO(orint( 

tt,,,~al t,) :PROtorint( ll ,9,~ 
a lU ): PlOCi,rin t < I t ,31 , 'lfl l U) 
:NEXT 
1171 fORll •ITOl&:PP.O(orint( 

O,!t , , all t) :fRO(pr1nt(19, JX, 
~•l ll ):lfi i<9T~EHPRO(orint( l 

Score 
Current word set 
SnaM's Mad 
Start of body 
Head di rection 
wor m's positton 

, Jl ,wat Ul :PROCpnrit <18, U, .,,, 
, ttl l :~E11ELSENEXT 
11se voazs,2 ,8,17,5,17,129 , 

12, 17, 128,26 
1190 PROCcl 1:PAOC$core:?ROt 

0-0l'lUS 
1116 PRIN11A8tl7 , 11;'01·;t~ 

3(18,2); 1'; 
1111 lNOPIO( 
1220 D£fPROCoriw. sna~t 
11!0 11•9:Ht•l:~X•l 
1148 f0ilt•9f02 :Xl!ll• !l •i : 

Yl?lt •2B:PROC~rint(I l •3,29,b 
od-yl> :tcUT 

1110 l \?~i, 11:Yl!Hl•16 
1160 101•1:VOX,0:SXl• l t:SYI 

,10 
1170 PROCpr1ntl9,18,bodytl 
lli O PROCor\ntl11 , 11,h,adt( 

Mll 
me ESOPP.O( 
13C0 OEFPRO(choo,, 
1118 SOUNOtl1,1,1@i,12:Pi0( 

o,\ly(60) 

Turn to Page 36 • 
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More great 
Electron 
games 
This month we In troduce a new volume 
in our Ten of the Best serle•-10 more 
gamos to give you many hour, of tun 
and entertainment 

These four packages are crammed 
whh the belt games from the last rwo 
years of Eleclron User. Aa an added 
bonus a previously unpub li shed game 
has been added to each one -
atunnlng mach ine code masterpiece• 
from our technical wtz.erd, Roland 
Waddllove. 

So give yourse4f a troat •• , with the 
mo.st popular games compi lations we've 
ever produC4td. 

Volume 1 Volume2 

~I 

lllClNQl6/ 

... 
A CO//e 
of the et/on 

Popular most 
from th games 

of Electirfuages 
ser 

~~~~~~~,~~ume4 

J am Bully: Macllln• cod8 
simu/a6cnofhighdrama0<1 a 
b<JJcong siro. 

Rally Drive<: A/1 rhe rhrills of 
high -speeddriw,g with noneo/ 
rhorisl<s. 

Alom SmHh: Madi/no cod8 
thtills as you help ro sa"' rho 
world from dtlsrruc6cn. 

oflogicandpa rience. 
Jumpe, : Jump loryovrNfo in 
this exciting a,cado action game. 
Break free: Tostyourwitsand 
rofloxos in ~·s popular classic ball 
9amo. 

Golf: Playaroundbyyoorse/f. or 
play sgainst yout pals 
Haunted House: F,ghr against 
all rho odds ro get out a/iva. 
Space Hike: Anothorclassic. 
Holp rho spacem811 avoid 
marauding monsters. 
Parky'• Peril: HQ/pParl<y 
through an invisibla maze, raciftg 
agait'lsl limo. 

Alphaawap: Yourleners-Sfeina 
twist. Can you put rhom In ordor. 
Knoekout : Fast and furious 
aclion as you battor doi,m a brick 
wall. 

Bunny Blitz: Go oggcolleeling. 
but koop away from p(Oliforaring 
rab/Jits. 

Money Maze: A~ghosls 
and collect coins in an a/1-actmn 
arcad9classic. 
Lunar l.ander:Thetracftiona/ 
computer game spr,cial/y written 
lonhe /Ek>ctroo. 

Caatln of Sand: &nk/ 
castios- bf.It bewam tha rising 
lido 8/ld hungry sandNorms. 
Reaction Timer: Tostyour 
reactions with this tra!f,c/ights 
slniulalion. 

Code breake<: Crad< rhocod8 
in a colourful if frostrating 
brmr>teasor. 
Par1chu1a: Sa"'rhop/unging 
sky <ivets from a wate,yond. 
Siar fighte<: Anacl<rllebandir 
ships in this fast-moving 30 
punch up. 

Soi11alre: The IE/ocl100 version 
o/ Iha age.aid game 

Rockl1I: Come clamond mining in this hm 
paci<edgame ..;th its own saeo,, dtlsigner. 
Karate Warrior : Wm your blade belt in this 
gruelling rest of kararo sl<ill. 
Gren<! Prix: Balfe yourway/nro the lead In this 
rricl<y racing simulalion. 
lnvaialon Fore.: Csn you survi\111 wavealmt 
wa\41 o/ relenrlessl), advancing aliens. 
Greblt: Gwdtl rho frog across tho b<Jsyroad rher> 
aaos• rho last·llowin!I river/ 

Lunar lnvHlon: Defendlhomoonfrom wave 
aft.or waw> of ma,auding aliens in m;s suport, multi· 
SC(fJ8{18fcads game. 
Howut: T,ynotrogotcaughtoutinthis lli>id 
rect8afion of s cJay·s test aid<ot 
Sn1pdrogon: &,joy this two·playet micro 
version of tho INniliarcaltJgatn8. 
Day al th• Reen: Fatteyaftuttor? Youcanbet 
,.... shirt in safory in this ~Y"' horse ro,;ing 
game. 
Reve<1I: Comb/no cun,,ingandchanceas you 
try to out•lhinl< your IE/ectron at rhis r:Jassic 

f NII Worm : Stoer the~ towards rhe fruit while 
allOiding rot:Jcs and;rs SVB(.growing raff. 
Manic Mole : Watch out formo/r/ng p/ar/oms and 
CMl'O)'W belts in your quest /or jewels. 
Sluomblo: FI), your fight« fast and low over rho 
landscape to ponerrato """"'Y tomtOt)' . 
Mr. Fr-•: You'l/ooedspeedandstrategyroroadt 
tho Ice bloc/cs before rhoy melt away. 
Paint Roller: Stsoraspeedngroller, n.NlOll'9t"paint 
pots butkoopcloaro/ the rocks. 

boanfgamo. 
Fl1hlng: Relax andOfljoyaquiet ahomoonby a shady 
brool<. YouWrogrot ifyoulerrhisOr10getaway. 
Cavern Cope~: t;scapefrom"'6deprhsofthe 
ptarw,t by bias ling oil ctuins and dodging dead1y 
ffroba/Js. 
Craal: /Escape from rho mSX9 and,.,;, rho boaurifut 
princess in this suparl> reXI adwlntvra. 
Oxo: Hlghstra regymeotslowcunninginalogicga mo 
to s-rrain your btaN'J. 
Ml .. llo Atlack Defendyowciry from a missile 
invasion and saw> it tom certBindoom. 

TO ORDER PLEASE USE THE FORM ON PAGE 53 



Hiss listing 

.-. From Page 33 

1121 vou2&, 2,a,,1,s, 11,129, 
11,16 

' 

1330 WS•WS(L£1,RND(11)•1) 
1310 801•159•LENVl:PR0Cbonu 

1318 fORll •1TOllNiS 
1368 PROColat t CRIDl(Vl,1%, l 

)) 

1311 HEX1 
1389 FOR!l •1TOl:PR0Cpla,,<c 

NRSIRNO(l6)•6•)):NEXT 
1)99 COLOUR119:COLOURl:FORI 

I • 1105 
1'19 PROCdoublt(l,6,VS):PRO 

Cdtl,y(51> 
1418 PROCdoubl tC3,6,S!RINGS 

rn ; ·» :PROCdt loy<59> 
u1 e •m 
!Cl& •E%•FAlSE:POl•1 
1'4i EHDPROC 
1(5B DEfPROC~r1ntC1%,yl ,c%) 

:Al•&l88&•,%•16•yl•310:?171• 
Al"00156:?l13•AID1Y156:?l76• 
t1ROD156:?l1l•tl DIY116:CALLC 
l: E•DPROC 

1460 DEFfMrtad{xl,yl):PilWt 
TAB(rl , yl);:CAlLRl :• !&71 
1476 OEFPRO(doubltC,l,yl ,tS 

):PllNl TAB(xl ,yX); :Sstr%:tS: 
CALLD! :ESOPROC 
1'86 DEfFMnu•{xX, yX);iJ GKtS 

111811811 tSTRSd , yU 
1491 DEFPROCclt:VOU28, 1,)9, 

18, 18,17,lll, 11,17,113,16:EN 
OPROC 
1588 DEFPR0Cscor,:COLOUR118 

:COlOUR2:PRl HTtA8(L,1);FNnua 
CSCl,5);:ENOPROC 
1118 DEfPROCbonu,:COLOUR118 

:COLOURl:PRIN1148(5,l);fHnu1 
(801,4);:EHDPROC 
1518 OEFPROCola,,C,s) 
1538 COlOUR1)1:COlOUR8:REPE 

A1: ll •RHD(18):Kl•RNO(l1)t9:U 
NlllfHrt id<Jl ,Kl )•31ANO(J1<> 
11?11AKOKl<>l1?Tl):PIINITA8( 
JX,KU; tS; 
1540 ENOPROC 
1550 OEFPROCdtlayC,%): ll "E' 

0:REPEATUKlllll~E><l:!IDPlOC 
1560 OEFPROCtablt 
1S79 VOU23,l,i;0;9;0; 19,1,3 

;f; 
15H PROCdoub!tC1l,9; 1Hs, 

Mi·Scoret ) 
1590 fORll •0105:PROCdoublt( 

i, S+ 3•U ,STRS< 1%• u+· "+Hlnu 
•CHl ( !l) ,8)+ •+HS(I!)) :NEXT 

1080 i>ROCooublt(6 , 24,'Your 
last score vu "+fNnu1(SU,8 
)) 

m0 PROCdoublell ,19 ,'Pr!S$ 
SPACE to play or O for o~t1 

ons·> 
1618 ·f!l1 .:REPEU:Z!•US1R 

I Oo ,GE!S) :US11LZl>0 
1630 1!11<1THEKENOPROC ELSE 

PROtoots 
16'9 CLS:GOTOl578 
1650 ESOPROC 
1660 OE!PROCoo,, 
1670 ClS 
1680 PROCdoublt (ll , 18, Ooti 

ons llenu·) 
1698 PROCdoubl,m , 14, 1. ( 

hangt words·) 
1180 PROCdoubltC1l, 11 ;1 . I 

tdf h nt keys > 
171G REP!Al:Zl•GET-48:UNTIL 

a,u,m<l 
1118 lfZ%•11ffENPROCvordt :EN 

OPROC 
1138 PROCrtd. ktys:,NOPROC 
1748 OEFPROCrtd .kty< 
1150 C\S:YOU19,1,1;8; 
1760 PROCdoublt(11,7,' lfft : 

·> :U• INl!y(1) 
1710 PROCdoubt,C11,18, 'Ri9h 

i; ' ): Rl•FN\ty<l9) 
1788 PROCdoubl t( 11, 13;1/o:· 

l: Ul•INkty( 13) 
17n PiU)(douDtt( t1 , 16,'0o, n 

:') : OS•INttyC 16) 
1see PROCd, 1,,c1ee1 
1810 E•OPROC 
1820 OEffKkty(yl):REPEAT:AS 

•GETS:UNIILIMSli< so·+cHRS1l 
7+CHRS131+(HRS13,ASl•0:PROCd 
oublf(l8 , y%,AS) :•AS 

1830 OEFPROChi 
1840 YOUZ3, 1,9;1;i;9;19,t , 1 

·e· 
' 181! ll • -1:REPEAT:!l • lltl:U 
MTILSC%>Kl(IIIORl%•5 

1868 Jfl1 •5A,OS(l<•Hl(5)THE 
HENOPROC 
1810 PROCdoubltlll ,6;CONGR 

AlUlATIO•s > 
1880 lfl l •5THEH1980 
1898 IORJl•4TOIIS1EP•1:H%(J 

X+1>•Hl(Jll :ffS(ll;l)•Hl(JI): 
NEXT 

1981 !fl%•9THE~AS• 1s< 
1919 lfl X•llHENAS• Ind' 
1919 Jfl %•11MESAt•·3rd• 
ma m 1>11HE,u,sm m<1 

) t t ~ 
1940 PROtdoubleU4, 18,'Yc.u 

art •O) 
1959 PR0Cdouble<8., H, Plus 

t enter yo-ur nHe:·) 
1968 •FXII 
1970 KS<tt) :f Hinput(S,18,29 

,31,IW 
198& fflClll •SC! 
1999 EWDPROC 
29a& DEfFSinput(1%,)l ,1tt ,t 

il ,H Xl 
1918 AS•" :REPEAl:•iXl1 
1920 KU•G!T 
2938 IFXE%•117ANOAIO" THEH 

Al•LEFTS(AS,LENAS·1l :PRO[dou 
ble Cxl· 1,y%, · "): d : d - 1 :GOT 
om9 
1919 IFKEl• l31HEN1188 
2819 JFKEl<oi10RkE%>1•IORl( 

HAS•ol%THEH1810 
2868 Al•Alt(HRIKEt:,l•rl•1 
1178 PROCdoublt lxt · l ,yl, CHR 

m ll 
1888 UNI ILKEl•13 
1898 •AS 
2111 OEfPIOCword, 
2110 ClS:~OU19, 1,2;9; 
1110 PllNHAB(l!,9); ·ch .. gt 
vords llenu 
1138 PRINI' 
111& PRIN1SPCl 10; 'I, li1t 

'IIOtd let 1 
1158 PRl•TSPC(11l; 1. List 

11ord set 2 
2160 PRJnSPC(11);"). L>" 

11orG ut 3-
1178 PRISlSP(Cll>;·, . li st 

vord set 4· 
1189 PRIN1SPC<11);"5. \i st 

vord Sft S" 
1191 P8IN1SP((l1) ; 6. S••• 

che 11ords· 
1100 PRIN1SPC<11);·7. toad 

MV \IOtds • 
me PRIN1SPC!11);8. E,i , 

ll20 f'RlNTSPt(11l ; St ltc t y 
our option· 
1238 ·u1 r ,·m1· 
ll<i REPEAT:Zl •GEl · 18:UHl!l 

!1>9AN0!1<9 
2150 111!•8THENEHOPROC 
1160 IIZl•7THE•PR0Clood:G01 

01119 
1178 IFZl•6TH!NPIOCs1vt:GOT 

01118 
1281 ClS:PRiN11!8(9,5);'Vor 

d Set ; Zl; 
1198 Zl•l!•I 
1310 f0Rll •81014:PRINT1ABC0 

,h U>;Flinua(U•t,2>;· ;!IS< 
U , U>; :NEXT 
131& VOU18,l8, l1,39,t,11 
1318 PR!NTUB<e,n;·c. Chan 

9• 
1330 PRIN1!AB(8,8>;·E. hit 

1340 PRi.!IABC8,18); PlU <! 
selttt · 
2350 REPEU:Kl•INSTRC-CcE, 

,6ETS) :UNTltK!>I 
1)69 IFX!>ITHE•YOU16:GOT011 

18 
1319 PRINITAB<O, 13); Which 

word?0 

138& Kl•YAL(Flinou, C9,15,2, 
,9, 1rn 
139& IFKle208l%>151HENPRO!d 

oubl ,C0, 1S, ) :G010ll81 
2,ee U•Kl-1 
1410 PltlMTJUCS, 18>; Ena r 

word:·; 
2(20 WS(!%,K%)•!Ninout(9,29 

, 1',65,98) 
1130 lfWSCZl,Kl)•-iHEN1411 
2110 V0Ul6:PRlll1 AB(3,7•KI) 

;SPC(11);1AB(l, 7+Kl);WS(11,( 
U; 
1'5& 60101310 
1162 E#OPROC 
2,1e OEfPROCsavt 
1180 ClS: PROCdoublt(0, ll ;s 

~1/E: f>\ us e enter fihnnt: 
):AS=fXinput(29,13, t&,33,126 
) 

1490 l fAS•' THENENOPROC 
1181 PRINT 
1118 Zl •OPENOUT(AI ) 
1510 FORl1•1104:fORJl•810II 
1130 PRl•T•!l,WS[ll , Jl) 
150 NEX1:NEX1 
2551 CLOSE•!! 
1560 ENOPROC 
1570 OEFPROCload 
1588 ClS: PROCdo,bl t (0, ll;L 

OAD: Pltase enter filtnatt :· 
) :AStfN;~put{29, 13,18,3l , t26 
) 

1199 lfAS•"TNENESOPROC 
2608 Zl •(AI) 

1619 fORll•0TOl:fORll•8T011 
1611 INPUT•Zl ,Vl(J! , JI) 
1630 HEXI: NEXT 
16£8 CLOSE•l1 
1658 ENOPROC 
2668 OEFPROC,nsttutl 
2670 ~OU2l, 1,i;8;0;8; 19, l ,t 

·f· 
, 268e PRHHTA8<10, 12>;°1nur 
vulons Cl/~) ? :REPEU :zt::-1 
NSlR(.!yNn·,GETS) :UNTllZX>0: 
lfl1 >1 IHENENOPRDC 

1698 Il l 
1781 PilN1TABCl8,iJ; Hi$$' ; 

uscta, n.;_ ...... 
2719 PilNl" lht obJtct o 

t the 911t is to guide asna\ 
t to oick up letters co spel 
l ctruin ... oros. Hit < 
01puttr ~il l shoJ vhicb vo 
rd to sotlt It the beg1nnin9 
o1 the gne . · 
272B PR I Ni You aust s ia 

ply gui~t your snakt over 
the torrect letters in t~t 

s11e ordtr as tht spel t v 
ore. 
2139 PRltW llhtn )OU co• 

pl ete a vord, yea go onto 
i~t ne•t, and so on. T~t 91 

1e w1tl get ~ardtr as yours 
n1kt grolo'S !' 
21'i PRIN1 You ~ill d1e 
it you eit~tr run lnto your 
o~n tall or run into tht wa 

tl ,round the outsH!t. 
You vi l l only gtl tht ont 
l 'lft !"' 
1758 PRIHT I bonus o1 1 

H pofots h avii lil>lt vtiei, 
you t i t tht woras that pop 

up fro1 bentath tht ground!' 
1169 fXII :PRINTTA6(7,1ll; 

•p,rtu SPACE to <Ont;nut . . • • 
; :REPEl1UN1llGE1•31:t LS 
1770 PR INTUBOS,9) ;·Hi u ·; 

148<18, I) ;····· -
1730 PRINTSPC(7);1ittt lrt 

your <onu ol s: . ... 
1798 PRI•1SPC(7); \ S;· 
Rove snake teft· 
2808 PRIH1SPC(7);RI; 
"ovt snake ri9ht 
1818 PRIN1SP((1);UI; • .. . .. 
tlove snake up 
1818 Pi1NISP((1);0t;• •. . • . 
llovt snal.t dovl\ 
1838 PRIHTSPCl1J;·Ern1 l!y 

s ir t: •· 
1840 PRIHTSPC(7); S 

urt1 sound on· 
me PRJHTSPC(1); Q 

urn sound 011· 
1866 PR!S1SPC(1); DEL , • , P 

IU$f 0 

2876 PR!N1SPCC7l;·coPY • , R 
fStl rt PIU$ed 9a1e 
1888 PRJNtSPC(7);·tsc ... I 

nstruttions -
1898 PR lNTSPC(7) ;"( Ensurt C 

APS LOCK , s ON) 
19H PRIHT!AB(7 ,rn ;"Prtu 

SPACE to continut . . .";:0fX21 
·:REPEAIUXIILGtt •32 
1910 ENOPROC 
1910 OEFPROCinit 
1938 Ql•RNO(•I I•E> 
1948 OIHQl 138,tt r%11,Xl89,Y 

t81,VS((,l 4),K%(5),kS<S),bea 
dlCll 
2956 FOR1%•0T05:Hl(!1)•6668 

·11H• U:HS(IU = u, ,u Jaso 
n arasitt •STll:SU%•0'' tH 
,u ·:HEXi 
1968 PROC,s,:PROCdata 
2978 Ll• T :Rl•T:US'":':O 

s, ·1 :SCI•& 
2989 EMVElOPE1,1,S,2,1, 10, 1 

0,,e,126 ,e,e, - 116,126,126 
1990 ESYElOPEl,1,·1,6,9,18, 

0,i,126,8,1, - 126,126,126 
Tum to Pagtt 36 Ill-
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Hiss listing · · 

<Ill From P11g11 35 

3010 !NVElO?E3, 1, ·1,l , 8,193 
,f ,0, t26,t ,0,- 126, 126, l26 
3010 (NVELOP£4,1, l,0,il , 1il8, 

0,0, 126, 0,0, -126, 126,126 
3020 VDU23, 136, 16, 48,i12,2S 

S, 2SS, 112, ,a , 16 
1838 YOU1l, 1ll,8,il , 14, ISI, 

zss, 1' , 12,a 
3048 VOUll, ll8,14 , 14, 14,I<, 

m , 116,6&, 1• 
iese vou1i, 119, 1i, 6e,116,21 

5,2,, 2,,2,,2, 
3868 IXL, 1 
3918 E•OPRO( 
385' OH PROW s 
3098 FORil•810IS1EPI 
3188 P%•Ql:[OP1ll 
3118 .Rl 
3110 l04•l3S:ISRIFFFl:S1X&7 

4:R1S 
lll& .Cl 
31<8 101, 11:. loop 
3118 l0l(!79},Y:S1l(&l1),Y 
3161 OEY:8Plloop 
me Rt s 
3188 .headl<al 
3198 £QU0&88B80IEE:!QUO&CC8 

87811:!QUOI010183ll:EQUOl330 
1£8'4 
m e .hudlm 
3118 EQU0&786188Cl:EQUOICCB 

86178:EQUO&E8013l lF:EQUOIFFl 

30\U 
3110 .,uclCll 
3138 EGUO&ll70B8CC:EQU0IE!O 

C8898:EQUO!l<EI0133:EGUOl77B 
30101 
me .headl<l> 
3118 (0U0&7easccFF:!0UOIFFC 

CB87l:EOUOIEl680l33:EQUO&l30 
168E8 
me . body I 
3118 EQUOIIIS7l8CC:ECUOIC<9 

Bl1S7:EQUOllE4E9033:ECUOl 33S 
OlE<E 
me .wall! 
3198 EOUOIAl07A1f0:EOUOIF80 

1Al07:EQUOIB!SEB!Ft:EOUOIF0S 
EBE SE 
H00 .1ooret 
3318 EQU0!08f8F9f(:EQUOl!!C 

CEEIC:EQUOIF3f3F7FF:EQU0!11C 
80113 
3m . 01 
3l39 LOX•B:. loool 
3340 LDAstr%, X:(MP•1l: 9EOe~ 

d 
llS9 JSldouol, 
3368 !NX:J"?loopl 
me . "' RTS 
ll89 .double 
339! STAl8!: ITXIJF:lO!•l8:L 

OX•l80:lOY•i:JIR&fFF1 
3490 LOA•ll :JSRlfFEE:LO••II 

4:JSRIFFEE 
34\0 LOY•l:. loop2 
3410 lOAl81,Y:JIR&ifE[:JSRI 

1. Complete and mail subscription 
form on Page 53 

2. Hand this form to your newsagent. 

Please reserve me a copy oC Electron Us.er 
mag&mt tvery mon:#1 ooti runner nob . 

CJ I wil c:ollect 
CJ lwooldi lcAlttdeiveredtomyhome. 

Name~~~~~~~~~~~~~~­

Add~~ ~~~~~~~~~~~~~-
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FFEE 
3439 INY:(PY•4:S,Eloopl 
3,19 L04•2l: JSRl fl! E:lOl•II 

S:JSRIFFH 
3<Si . looo3 
l<60 LOll81, Y:JSRIFfEE:JIR& 

HEE 
l<JB !NY:(PY•8:SNElooo3 
3<88 LOXl7F:l01•114:JSRIFFE 

l:LOA•19:JSRIFFEE:LOA•8:lSil 
FFE!:LOA•l15:JSR&FflE:lOA•II 
:JMP&ffH 
l49e 1: ,m 
ll80 !NOPIO( 
ll10 OEIPIOCd•t• 
lSIB lES10RE3Sl8 
lS30 f0RTl•0T04: IORll•010TL 

:REAOVS{l¥ , Jt) :N£XT:N£Xi 
me ENO?RO( 
3SS8 OATI HELlO,VKERE,SNA(E 

, snAf'E ,A,\&U.,OIWUC, R l ve.a, s t R 
!Ak,IUlER,PE,CIL,Vl \OOV,Y(tl 
0V,8L0V,9EH!~O,SI0£ 
3169 Olli FARMYARO, BEYON0,8 

EVARE,a~tN80V,MAGNEi, fRU!T,a 
~NANl, fOREVER, SNOW~AN, (REAK, 
ORJVEi, MOJOR,SlRtMDAl,Sl~OHG 
, t1 REO 
lS70 OA!A OUESIION, INSVER,M 

INUTE, CONVIMCE,SEHlOR,JU~IOR 
, ROKANTCC,COMBUSTlO~, (HlTAIL 
I Z E ,PROC £DURE ,N E\!TUL l Z E ,EAR 
J~QUA(E,Di(l lOHAAY, (AtCUtATO 
!l,Afl£R~00Jt 
lS88 OAiA <OHSIOERAlE,ELE<T 

A!CITY,UNt0EH1Jft£D,EtECiROH 
lCS,AOOER~TE, 1£KPE~liUiE, t£( 
ijNOtOGY,"ICAOSCOPE, OPEi~iiO~ 
,P~OGRA!ME,XILOPHO•E, !ElEYIS 
ro~,RECOGN1SE, TlA\ S~1SSlON,0 
C<U?AllON 
3198 Olli I•TEiS41lONAL,!NC 

ICLOPAEOIA," ICROCOM?al!R, !OU 
(ITION!t, UNlYERSITY,OEVElOP" 
ENl, O!H0S4UR,REORGA•ISA1IO<, 
OESTRU(llON, Oll?ARATIOl, NUCl 
EAR,GOVERNXENI ,QUlORUPL!, IIY 
ESIIGlTION, CONITABUlARl 
3608 OEfPROCd1oad 
l610 H.8 •! . tMOl•PAGE· IEH 

: FOR ll •PAGE 10 iO? IHPI : ! C I 
l · Ol}•!ll :HEX11"PIGE•IE081MO 
lb I MRU~1 r 11r 
l618 VOU2T:•IX133,0, 111 
me u o 
364e, iEJli • OOM t eMer toll 

owing l irt u~til ;he orograa 
~orks oroperly • 
36SI I1EiR•171S!N80 
3669 IIEIR>l1SINOERi <2181Hl 

NPROCo,10:GOl090 
3670 X00£6:YOU1:PRIH1 :REP 

ORt:PRJHT at l int ·;ul 
3610 ENO 

This listing is included in 
this month's cassette 
tape offer . See order 
form on Page 53 

DELTA COMPUTERS 
BBC MASTER SERIES 
Archimedes ................ Rng for price 
Master 128 ......................... £395.00 
Master Co"l)act Entty 

System ............................ £349.00 
Master Compacl Colour 

Syslem ............................ £555.00 
OPUS DISC DRIVES 
5602 400K OS DO 

40/80T ............................. £104.95 
58020B Dual SOOK • 

41l'80T ............................. t204.95 
58020 as 58020B+PSU .... £234.95 
Opus DOOS (l'flth a drive) .. £40.00 
PRINTERS (Inc lead) 
Clllzen 1200 ....................... £169.00 
Star NL•10 .......................... £237.00 
Panasonic KX·P1081 ........ £169.00 
Amslrad DMP3000 ............ £179.00 
Ams1rad DMP3160 ............ £199.00 

PRINTER RIBBONS 
Brother M1009 ....................... £3.25 
Canon PC1080A .................... £3.25 
Epson FX,MX,RX 80 .............. £2.70 
Epson LX80, LX86 ................. £2.70 
Epson FX, MX, RX 100 ......... £3.35 
Panasoric KX·P1091 ............ £3.99 
Citizen 1200/1.SP10 .............. £4.60 
Citizen MSP10,2() .................. £2.70 
Ci11zen MSPIS,25 .................. £3.25 
Kaga 810 ................................ £3.25 
M Tally MT80 ......................... £3.50 
Seik0$ha GPI00/250 ............. £2.65 
Stilwa CP80 ......................... £3.50 

SPECIAL OFFERS 
TalUng Sid. Res. Col. 

Monllo, ........................... £169.00 
Acom Med. Col. Monitor .... £239.00 
Philips 8833 Col. Monilor .. £259.00 
Brother HAS Prinler ............. £69.99 

All orders over £100 n,celve free Touchpad for BBC B (only). 
Wor1h £49.95 (while stocks lasl). 

MINIMUM ORDER £10.00 

All prices include VAT 
Please add £5 carriage on orders over £ 1 00 

Mail Order only at this address 
Trade and Educat ional enqu,nes welcome 

r::::=185 Union Street Oldham Lanes c:;;:i 

1-1 06 1-626 3841 ~ 



LAST month we examined 
ways of expl odi ng use r· 
defined char acter defin · 
itio ns (a term used for 
expanding th e memory 
allocated to the character 
set ). 

Now we will look a1 how 
to p(int thes e characters on 
an Epson compatible 
printer. 

You should by now have 
created your own charac ter 
set using last m o nt h's 
editor. But don't worry if 
you haven' t, because the 
techn iqu es we'll be using 
work equa ll y well with the 
Electron's own built-in 
character set. 

The way you get an Epson 
to p ri nt out any charac ter 
definition is called b it 
imaging. Once bit image 
mode has been in itia li sed. in 
p lace of sending the Asci i 
value of a character to the 
printer, the character's defi · 
nition is sent - one byte at a 
t ime. 

Th is definition works in a 
s imil ar manne r to VDU 23, 
except that the character 
needs to be rotated throu gh 
90 degrees . This is because 
the pins on a do t mat rix 
printer are arranged verti · 
ca lly , as you can see in 
Figure I. 

You may also not ice that 
the Epso n has nine do t 
wires. The ninth is used for 
unde r lini ng and lower case 
descenders. As descenders 
and und er lin ing are kept 
with in the eigh t by eig h t 
character cell on an Elec­
tron, th e ni nt h w ire is not 
used in bit image mode. 

Let's have a loo k at how 

MSB 

Programming 

Creating the 
right image 
In Part 2 of his series ROBIN NIXON 
continues his exploration into creating 
new character sets for your printer 

we wo u ld pri nt the letter A 
in bit image mode . 

To define A in Basic as a 
use r-defined character, 
assumi ng it doesn 't already 
exist. we would enter the 
command: 

VOU 2l, 6S,56, 188, 1e8, 198, 2S 
4,193, 198,0 

The resu lt can be seen in 
Figure II. So far , so good . 

56 

108 

108 

198 

264 

198 

198 

'--'---'- -'-.......1-'- -'--'--' o 

Figure II: The character defi­
nition of A held in the Elecuon 

LSB 

But as the character has to 
be rota ted to the left by 90 
degrees for the bit imag e 
defin ition shown in Figure 
Ill, we have to send t he 
following sequence to the 
printe r: 

le ,116,lll, 1l6, 1l1, 116, lB,B 

Before we send the 

,-+-+-; 
-1-1 --; 

0 

30 

126 

232 

136 

m 
126 

30 

Figure Ill: The defin ition as it 
mus t be sttnl to an Epson 
primer 

ro tated A however , we must 
first tell the printer to go into 

b it image mo de by send ing 
the escape sequence : 

1,27, 1,7$ 

The 1 before the 27 and 75 
tells the computer to send 
the next byt e to the printer 
on ly. The 27 tells the printer 
that an escape sequence is 
to follow and t he 75 is 
ASC"K" w h ich instructs the 
prin ter to go into bit image 
mode . 

Next we must say how 
many bytes of b it image 
i nformation are to fo llo w so 
the Epson knows when to 
go back to norma l print ing, 
and doesn't confuse 
ordinary letters wit h bit 
image data. 

In the case of the letter A 
this is eight bytes beca use 
w e are on ly sendi ng the one 
cha racte r, w h ich has a defi ­
nit ion made up o f eight 
by tes. 

Becaus e t here may be 
more than 256 bytes of data 
some times, the fo rma t we 
send this number in is the 
low byte followed by the 
high byte of the nu mber of 
data items . 

ls11sels5IB4IB.3)B2Je1Jeo Input data If yo u loo k at Program I, 
you w i ll see that lines 80 to 
100 i rii tialise th e printer to 
bit image mode and p repare 
it for eigh t bytes of data . 

do t wires 
r-, • : • -• • , -• • -: • -• --
-!.. Figure I: Relationship 

between data and 

L- -- - -- ---- --- - -- -- --- ----' dot wires 

Then li ne 11 O sends the 
data for charac ter A w hich i s 
prin t ed out when all the data 
has been received by the 
pr inter . 

Program II , Printit, 
assembles a machi ne code 

Turn to Page 38 • 
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Programming 

.._ From Pago 37 

program called Driver 
which, when 'RUN or 
called, intercepts the print 
vector oswrch at &20E and 
waits for a VDU 2 - printer 
on - ignoring anything else. 

When a VDU 2 is received 
all following by tes are 
assumed to be prin table 
charac ters. 

The definitions of these 
are then looked up using 
osword &A. rotated and 
sent to the pr in ter. Th is 

Ii iE" PR!NIIl 
19 RE" 
30 RE" Sy Rob;n Nixon 
40 R£i Cc> Elttt ron Ustr 
18 REK 
66 MOE 6 
70 chartabtt;&S0 
Bi HilPUl 'Enar addrtss 

to usublt to On hur ~, 
·1s:1s, ·n ·+u:STA1T,EYU I 
I 

3 
99 FOR PAss,0 10 l STEP 

1ee ,x,s JAR! 
110 ( 
126 OPt PISS 
ll& I 
149 • in; t 
118 I 
161 LOI lliE 
171 SU 171 
181 LOA !lif 
190 SIA 171 
Iii LOA ,,1ar1 KOO ll&i 
Ill IIA &IIE 
229 lD4 •st art OJV &191 
1111 IIA 110f 
1411 LOA ,II 
1111 SU 171 
16& 11' 174 
110 Ill 17< 
180 Sil l7f 
191 ITS 
310 I 
310 . start 

SUIS • SUtT +• "'tSTU "Pl) 
lit I 
331 PHA 
341 LOA •I 

lit '"' 174 369 SSE nos\i pf l ag 
379 PLA 
381 IMP {1761 
390 I 
,ea .nod::;1>fhg 
411 I 
418 PLA 
138 Ill 173 
HB CIIIP •2 
,50 BWE notprinttron 
460 PHA 
470 UA •I 
480 SU 171 
490 PLA 
5oe JMP 11101 
510 I 
520 .notpri~ttron 

Program II 

38 ELECTRON USER M11rch 1988 

means that no matter what 
characters you've defined in 
your programs using VDU 
23. they w ill be displayed 
correctly on the printer. 

When run, Prin tit asks you 
for an address to assemble 
to. You can experiment with 
different locations altering 
HIMEM or PAGE accord · 
ingly - either lower HIMEM 
or raise PAGE to ma ke room 
for the code. 

Remember, if you press 
BREAK the utility will be 
destroyed and you·11 have to 

Sl9 I 
5t0 C"P •l 
S59 SHE notprintt roff 
569 PHA 
Iii LOA •0 
58' S TA &71 
590 PLA 
6H J"P (171) 
6le I 
62B .notpr;nttroft 
630 I 
6•1 PHI 
619 Ill 
668 PHA 
678 !TA 
680 ••• 
690 PHP 
110 LOA &ll 
71& C"P ,31 
720 9CS ttstsendf tag 
H0 JftP quit 
740 \ 
759 .ttststndflag 
769 I 
771 PHI 
78' LOI ,1 

798 ' " ' 171 
8'9 SE~ und 
81& PLA 
810 l "P ouit 
831 I 
840 • HOd 
m I 
860 PLA 
878 LOA , 1 
880 SI! 174 
898 LOA 171 
909 CMP ,1 
91& SEO alrtadystt 
919 LOI •I 
918 SIA 17f 
940 JSR &HEE 
919 LOI •Zl 
969 JSR IHEE 
978 LOA • t 
980 JSR If FE( 
999 LOA ,71 

1109 JSR lffH 
1019 LOA •l 
1119 / SR lffH 
1030 LOA •ll4 
me JSR lfFEE 
1919 lOl • t 
1060 JSR &HEE 
1170 JSR &HEE 
1880 I 
1@90 .alrtadystt 

19 REN iro9r•1 to 
2e iEIII odnt A. 

30 RE" 
~e RE~ By 11:o'inn 'fhon 
S0 RE~ (c) £ltctror. U~tt 
68 REi 
7& VDU 1 
89 vou 1,27 
91 VOU 1,Al(l'K") 

tma vou 1,e, 1,1 
110 vou 1,li,1,116,1 , lll 
110 VDU 1,136,1,lll,1, 116 
130 YOU 1,3e,1,0 
141 ENO 

Program I 

1188 I 
1111 LOX •char11blt MOO II 

88 
1118 LOT ,chartable OIY 11 

88 
me LOA Ill 
1140 StA chartable 
me uA ,11 
116& JSR lfffl 
1119 LOA •118 
1180 STA 171 
1199 \ 
IIH . toopt 
1216 \ 
1118 LOA •0 
1131 Sil 176 
1140 LOA •128 
1158 SIA 177 
1269 IOI • 1 
ma 1 
1189 . t«pl 
1198 I 
1300 lOA chattablt,l 
ll 10 811 &71 
nze aro nouei 
lllt CL< 
me LOA 111 
llSI AOC 176 
1369 SIA &76 
me, 
1386 .noutt 
1390 I 
1400 LSI 177 
1411 !NV 
1429 (PY •9 
me eiE t«pl 
1148 LOA •1 
1418 111 lffEE 
1468 lOA 176 
1479 JSR &HEE 
1488 LOA 171 
149& LSR A 
1509 SU 175 
1518 C"P ,8 
1118 BME loopl 
1539 tH •8 
1148 SIA &74 
15S8 m &lC 
1568 LOA 17( 
me c"P •68 
1589 8"E noar 
1590 LOA • ll 
1698 SIA Ill 
1619 I 
1620 .qui t 
1630 I 
1640 lOA 171 

reload it. Thereafter, to use 
Driver, always set PAGE or 
HIMEM 10 the value it was 
set at when you ran Printit. 

A lthough the program 
runs fairly slowly, it is still 
faster than a screen dump, 
and in fact, wi th a little 
ingenui ty could be used as 
one. 
• Next month r1I show how 
to create a squashed charac· 
ter set giving 40 characters 
per line in Modes 2 and 5 or 
80 characters per line in 
Mode 1. 

1658 CAP • l 
1669 SHE not er 
1618 LOA Ill 

168' '"' •ll 
1699 8NE nottr 
1719 IOA ,8 
1718 SIA l7f 
1719 SIA 172 
1739 LOA •ll 
1740 JSR !HEE 
me LO< ,1 
1769 Sll 171 
1778 SEC 
1788 LOA •76 
1799 sac 11c 
1808 SU &70 
me LOA ,e 
1818 Ill &7< 
1839 I 
1818 .loop! 
1819 \ 
186& LOA •18 
1878 SIA 17£ 
1a8e, 
1891 . locp4 
1918 I 
191' LU ,1 
1911 JSR ,HEE 
me LOA ,e 
me JSR IFFEE 
1911 OEC Ill 
1961 LOA •8 
1978 CMP IIE 
198e 9NE tocp4 
199e ou 110 
1100 '"p 170 
me BNE toopJ 
me 1 
lill .notcr 
me, 
me toA ,6 
1861 lOX Ill 
1878 JSR UIH 
1eae n• 
2998 PLA 
11118 TAY 
Illa PLI 
112e m 
1136 PU 
1148 LOA Ill 
me , 
2160 .u:it 
1170 I 
1119 JMP me> 
me 1 
1188 HEX! 
1118 OSCL!( •S~VE DRIVER"• 



If you wa .nt to 
start do ing more 
with your micro 
than just playing 
game s, th is 
package is your 
ideal Introduction 
to the four most 
popu lar 
appl1catlon1 for 
professiona l 
computers . All 
the programs 
have been 
designed for 
simplicity , so 
ov en a child can 
use them . Ye t 
they include 
odvan cod 
feature s not 
y e t ava ilable 
on prog rams 
cost ing many 
times aa 
much! 

Finalist for the Home Software 
of the Year A ward 

Contains 32 page booklet giving clear, 
eDsy - to -f ollo w instructions on a/14 programs 

Word Processo r : Ideal for 
wr iting letters and reports. 
There is a cons1an1 display of 
both time and word coun t, 
plus a words-per .-minu te 
display to encourage the 
budding typist! A unique 
feature is the double-size text 
option in both edit and printer 
mode - perfec t for young 
children and people witt, PoOr 
vision. 

Database: You use this for 
storing inf ormation, just like 
an office filing cabinet. facts 
you have entered can be 
quickly retrieved by just keying 
in a wo rd or part of a word, 
They can be soried, replaced. 
saved for future use or printed 
out. 

Spreadsheet : Enables you 10 
use your m icro fo r home 
accounts or pocket money 
records. It creates a display of 
numbers in rows and colum ns. 
Continuous upQating is 
possible. and a ehanged figure 
can be instan tly reflec ted 
throughou t the rest of the 
spreadsheet . Your results can 
be saved. to be used for 
future updates. or can be fed 
into its associated program .. 

Graphics : Part of tho 
spreadsheet section. it lets 
you draw bar charts. pie 
charts and hist ·ograms to give 
a graphic presentation of you r 
statist ics. Helps to give life and 
colour to the dullest figures ! 

"t( Word Pro c essor * Databa se 

"t( Spread sheet 
"t( Graphi c s 

Now they're 
all together -
in ONE simple 
package 
Four full ~!lathl 
pro grams for I:"- 5 9 5 
an inr;r odibl e L • 
low , low pr ic • I cassette 



WHAT PRICE QUALITY? 
WHAT PRICE COMPATIBILITY? 

SLOGGER 
To quote a well kno w n phrase , "You on ly get what 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 40180 Track double sided 5.25" Disk Drive which maintains 

• 400k storage per disk, built in power supply. 
• Manufacturers (NEC/TEAC} 1 year guarantee. 
• Internal Power Supply unit (built to BS 415). 
• Compatibility with the inexpensive (yet most reliable) 5.25" disks. 
• Reliability at 3 mls step rate (four times faster than some driv~s}. 

Th e SLOGGER PEGASUS Disk Interface wh ich 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 $LOGGERS 

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 , unlike other filing systems it offers 

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

PEGAS US 400 (Including Interface) -----···············£149.50 (inc VAT ) 
PEGAS US INT ERFACE (Only) .•..... ..-................. . -.... £74 .95 (inc VA T) 

MASTER RAM INSTALLATION SERVICE 

BOARD 
Upgrade your Electron to a 

64K Machine using 
32K of STATIC RAM 

• Fits inside the Acorn Electron, uses no cartridge ports. 
• Compatible with ALL reliable Electron hardware (except 

TURBO DRIVER). 
• Compatible with ALL Electron software, switching between 

64K modo. TURBO modo (ye> •• • 1he TURBO DRIVER 
IS BUILT IN). and normal mode. 

• For COftec1lywriuon soltwara. HIMEM is ALWAYS AT 8000 in 
64K mode so leaving 28000 bytes for BASIC or WORD 
PROCESSING in ALL screen modo>. 

• Doubles the speed of Word Proce55ing. 
• Up10 300% speed increase for games. 
• Additional 12K tor use as Printer Butter with Expansion 

ROM2 .0. 
• tnsUIJlation Servioo (See Details betow) tor those not confident 

Driver AND RETURN IT WITHIN 7 DAYS OF RECEIPT. 
• Includes Po>1ago paid BOTH WAYS (using FREE POST) and 

I YEARS GUARANTEE. 
Order MR1 - Master RAM Board Ins talled - only CS9.95 

or TD1 - Elk Turbo Driver Ins talled - only £39.95 
Please no10 • • . it you own a PLUS 1. please send it with your Electron 

to be tested to ensure reliabilty at high speed. ... --- -------------~ Parc,11 POil Polt.llg,e Forvwatd Parcel No 00l19 

I """'""'"' """"" "'r"' ..... ..., I tlOI~ IO be L- - ~ - I ul'Mll po1led in 

I 
paid t,y licenlM ,..._no._... Cl\anl'ltl lllandt I 

1$!• ol Man Of 

I 
R-CI I 

I 
I 
I 

...... 

ol desoldering the 6502 Microprocessor I 
NEW FEATURES 

SLOGGER LTD 
107 RICHMOND ROAD 

GILLIN GHAM 
KE NT 

• 64K Mode tufty c,ompatiblo with 98% ol Lov<1l 9 BBC AdY1!nruro I 
games. I 

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

~1 can thoroughly recommend it" I 
E/ocuon User 1987 

Master RAM Board Kit - code MR2 - Now Only C49.95 L ______________ _ 
ME7 1BR 



ROMBOX PLUS 64k ACORN 
ELECTRONS SLOGGER's answer lo lhe PLUS 1 

a .Why not buy the Acorn Plus 1? 
A . Becauso ~Excellent though the Plus l is, I think there is stil room 

for improvement· said the Electron User Magazine. 
The ROMBOX PLUS hu lh la Improved ,pecltlca tlon: 

1. Four ROM/RAM $0ckets 10 free 
!he cartndge 1101s tor more 
imponam add·ons. Each sodto1 
can take the uwal 8Kll6K 
ROMs but can atso mke 16K 
RAMS o!fe ring a s.1agoer1ng 64K 
SIDEWAYS RAM 

3. The PLUS1 oen11.,nics pd,tet 
po<l. 

THESE ELECTRONS ARE FITIED WITH THE 
MASTER RAMBOARD AND ARE FULLY TESTED 

AND GUARANTEED WHEN PURCHASED 
DIRECT FROM SLOGGER 

4. The Exp.tn$JOtl ROM 2.0 
5. Swhched Joystick interfaco 

available . 64k ELECTRON 
6 . An°'°9UO Joystic k lflt«face 

under deve!Of)fTIClnt. 
(Swltchable) 

£99.00 2. The PLUS1 Canrid,se stots. 

Still Only £54.95 

EXPANSION ROM 2.0 
for ROM BOX PLUS or PLUS 1 

• Suppor11 Prln1er Buf'e r with 8K/16K sideways 
RAM 0< 12:K with MASTER RAM BOARD. 

• RSAVE command to save ROM images 10 tape 
o,d !se. 

• RLOAO command to k>ad Sidoways RAM with a 
ROM lffl89e. 

• ROM$ command to display AOM!'RM.• in system. 
' JOYSTtCK command tOt lho $LOGGER Joystidt 

Interlace 
• Allows cassette loading In high ,esolU'!ion. 
• Supports all stand ard tuncclons 

( Prlnoo,, AOC,RS423) 
• Simp~ Ins into in torna l ROM socket. 

1"here is room lo, impro\iement in the operating 
sysiem. No doubt this was !he Ide.a behind 
Expansion 2· Elec.rron Us,r, Jl.lly 87 

Onlyt11 .95 
(t5 ii purchned with 32K SIDEWAYS RAM 

o.r JOYSTICK INTERFACE) 

32K SIDEWAYS RAM 
CARTRIDGE 

for ROM BOX PLUS or PLUS 1 

Ever popular on the BBC 
Best us.eel w·th EXP ROM 2.0 

(1) &vo ROM backups for loading Into 
Sidew#YS Ram. 

(2) Set up a 16k Print Buffer 
• Splits as 2i:16\t ~OS 

VIEW and VIEWSHEET In one S:Ot!ll 
Wtlte protect option . • . P,OV(ltllS cortup1ion ol 
software. 

.. A vory powOtful piece of hatdwaro· 
Electron User July 87 

ONLY S:34.50 
(C39.50 iw,lh EXP ROM 2.0) 

$LOGGER EPROM 
CARTRIDGE 

Carrlos TWO 8K/16K ROM!EPROM soft'Wate 
Com~oblO'M lh Pt.US 1. AOM80X P1..US and 
BBC MastH. 
Simply plugs inlO cartri<Sgo sJot 

C 10,00 lor • limit ed iarJOd 

ROM SOFTWARE 

TAPE TO DISK 
VERSION 

ROMS 
2 

TraM fet the majority ot Tape programs to 
disk 
Acomsoft, superior and Micropowcr no 
problem 
Compatible with programs copjod using 
Version 1 
More succosstul than ever befOfe 

T2P3 for the Acorn Plus 3 
T2CU lor !he Cumana DFS 
T2P4 for AP4 and EOO OFS 
T2SO f0< 1he Solicisk DFS 
T2SEDFS for lhe SEDFS 
T2PEG400forPegasus400 

ONLY £24 .95 
Upgr.i.do 1•2 only CS with original ROM 

PRESTEUMICRONET 
ON THE ELECTRON 

Link up to Prestel , Micronet, Telecom 
Gold and a muttitude of very exciting 

Bulletin Boards using the Slogger 
Communications Package 

Phone for furth er detalls 
(ask for Phil ) 0634 52303 

COMMS 1 
RS423 lntertace 

Commstar Soltware 
Modem 
£85.00 

COMMS2 
RS423 lntertace 

Commslar Softwa re 
£59.00 

COMMS3 
Modem Only 

£30.00 

JOYSTICK INTERFACE 
for RO M BO X PLUS or A CORN PLUS 

Uses int~pensi...e ATARl-type joyalic'itS 
Compa!ible wi:h All Tapo and Disk system s. 
Emufa!ion ol keys by Expansion ROM 2.0 
Can bo used v.,1h well written games e,ihet 

WITH OR WITHOlJT A JOYSTICK OPTION 
1"ho u•11ma:o Joystick lntert.tt*· 

A&B.Julf 87 
-Yletl worth sam g up tor. I au'I tecommend 

ii uo all Atcade Addict.s· 
ElectrOII Use, May 81 

Only £14 .95 
Requiros Electron Expansion 2.0 
Only ts v.11h this unit 

JOYST ICKS 
$witched Joysticks f« lhO Slogoe, Joystick lnter1aeo 
Oudt$h01 I C4.00 
Ouicksho t II £6.00 

SLOGGER'S 
AUTHORISED 

DEALERS 
Aberdeen Mlu o Log le 
StminQham Altn Jamn Co."Tlpu'lt.rS 
Bristol Avon Computer Elchlrtgt 
BrolboU're BtadS1ttt1 Computers 
Bumloy A10111le ComputH Syst,ms 
8y!leel C11.t.ner"1 
Cudll Co~plll" Etc.hangt 
C.fdioan Cardigan Ueetronies 
Cr.stiam R .. ds Phc,to & Computing 
Craw'et' Computtr Ct n1rt 
Croydon ComJ){J!tr Ctnltt 
F artha.m P,ojtel £)Jlan.s.1ons 
Fln'N,.1'1 F11nham Cotnpvtm 
GlasgowComput,r Otpot 
lti:esttt DA Compllltn 
l.Ol'dOtl Com.put Kt 
Markel HartlOtOUQh Harboroi,gh Comput,,s 
l.teneyside Compshop 
N~ M&S Assodatts 
OlcN:m Homt And Busin,ss 
Sl'leomess SWal, tt k Sys:IUI.S 
Stodlpott Otan, £1tetronics 
TelfotdAI Coir.puttr $1.lppllts 
l ~ WestWlllsMietos 
w&rmg10nCh1Shlrt Micro, 
Ne'#leri&nds Vtlobfi• ComputW'S Rotttrdam 

M&il Ordtt Only 

05696UJ3. 
02J 1185131 
027Z63~1 
01201 cz,o 
02B2S<m 

09?2342131 
0222 ,SXl69 
013961"'3 
O,C9' 783311 
0293 31842 
OJ 6832646 
al2922 1109 
02S2123101 
Of I 3Jl :JS« 
05335, 9447 
o, ssoo,s, 
0859 6305<1 

D51 jJ930CI 
063S ,5714 

Ofr-633 1608 
0795665530 
06 I 429 C6a1 
ossz 502131 
al214 62159 

&125 "" ll9 
OICJ-4138191 

Stockport 2151 Softwllt 0625 52S!S5 

All prices incA.J<ht VAT P&.P UK MdinlOnd on1Y 
STARSTORE 2 ................... .......... .... ............... C29.95 
SEDFS upgrade ROM tor CUMANA owners ••• C24.95 I- - - - - -Ch-... -.,-,,.- y-llbi.-,-0 - -- --'- - -- - -- - - -- - - - - -

SLOGGER l TO EXJ*'Y D.l.10 PLEASE SUPPl Y Cot, 

* BARGAIN CORNER * 
STARWORO We<d Proces.so, .••.••.••••••••••••• t 19.95 
STARSTORE Oa1abase ..... - ......................... t9 .95 
STARGRAPH GraphicU111ilies •.•.••.•.••••••••••••• C9.9S 
ElKWlN AQMIAAM Managtt ............... t9 .95 
STARMON Mact,qoodeMo mior ............ C9.9S 
PRINTER ROM Sm.pliflOd Printer Conttol ....... £9.95 
STAR TREK Mach~ coekt dissas.sembler .£9.95 
POG Pl'ln:er ()rivet .......................... C9.95 

D -..No __ _ _ _ __ ----

0 v .. _ _ ____ _ _ - --
N..,. ___ ____ _ _ _ _ _ _ 

......... ____________ _ 
_______ , __ 
•-- - - - - ­
•-- - - - - -·--- ----

PleoM •nd olden 10 SlOCGE R UO. 101 RtCHMOHD RQAO, GtUINGMAM, Kf.Hf 



The SoundMaster consists or a cleverly 
designed interface and the very latest 
high-velocity lightweight headphones . 
• The precision -engineered interface is 
encased in tough plastic with a graded 
volume control. It connects easily to your 
micro (leads Included). and sits discreetly 
behind it while in use. 
• The beautifully constructed stereo 
headphones are made by leading UK 
electronics manufacturer Ross. They 
deliver crystal clear reproduction and are 
fully guaranteed . They come with a special 
adapter so you can also use them with 
your personal stereo or hifi system. 
• Every Sound Master is supplied in a 
colourful presentation pack together with 
detailed instruct ions to help you get the 
most from this superb device . 

······--····-------------·········-····· ORDER FORM 
Prease send me the SoundMsster fo, my: 

0 BBC Mode l B et BBC Master 

0 Acorn Electron O' Amstrad ce_c- •-;; ; • 

0 Cheque enclosed payable to Data.base Electronics 
0 Please debit my Accesstllisa no: 

t 1 4 1111111 ::(-.11 f 11 1f 11 
Expirydate•-- --::- - --- -- ------, c; 
Signe,c1c1 _ _ __ ~:,....:=:,---...::=:::-=:.::=;:-~~-=' 

-

I £9.95r(UKJ C11.99 (Europe/Eire) C/ 7.99 (Overseas) 

Name 
Address 

SEND TO: Europa House, Adlington P, rk, 
Adlington, Macclesfield SKIO 4NP. 
Telephone orders : 0625 879940 
Orders by Prestel: Key •99 then 614568383 

Microlink /Telecom Gold : 72:MAGOOI E<JJ 



LET'S st art off th is month 
by loo king at t he $Oftwar e 
for the temper atu re probe 
w e b uilt last t ime . 

The easiest way to use the 
probe is to load Program II 
from las t month's article 
and run it whenever you 
want a temperature read ing. 
This can then be recorded 
on paper . 

Of course, a more sophis · 
t icated way wou ld be to use 
t he facili ties offered by the 
computer's filing system . 
Program I shows a simp le 
method of recording a tem · 
pera t ure reading and 
stor ing it in a file when it is 
run . 

The data can then be 
prin ted out from the array 
usi ng the Print op tion on t he 
menu displayed . You migh t 
li ke to consider wri t ing 
additional software to 
calcula te the average tern · 
peratu re over a number o f 
read ings. 

You could run th is pro · 
g ram tw ice a day - the ar ray 
as it stands, would allow 
you to reco rd 50 days' wort h 
o f readings. 

A date and t ime at which 
t he readi ng was taken can 
be recorded, alo ng with the 

1& a£" Te1ott1ture Sensor 
20 a£" iy ,oe Pritchard 
30 tE" <c> Electro~ User 
40 : 
50 PROCiniti1tise:PROCini 

t_rHords 
60 REPEU 
78 MOE 6 
38 PRIHITAB09, 19)' t. In 

nh\l$e NEV fitts· 
91 PRINITAB!l 8, II) ' I . Wr 

;t, file to t1pe/dist 
Ill PRINIUB(t8,12) l . h 

1d tile froa disc· 
tlt PRINIU8(18,1ll 4. Do 

1 te1oerature readin; · 
121 PR!NtTAB(18, ILJ' 5. Pt 

int 01tts / te1per1ture· 
llf PRINIIAB(1B, 151' 6·. Ii 

nisb~ 
1'8 PRINT"" 
118 REPEAi 
160 INPIH "Which ootion? • 

,opti OR 
170 UHTlt optioo>& AHO opt 

ion<7 
180 If option:1 THEK paoci 

ni t_records:PlOCwrite . record 

19& Jf opt ion:2 JMEN PROCv 
rhe_rtcord$ 

29! lf option:3 iHEN PtOCr 
ud _record$ 

218 If optionz4 J~EN PAOCf 
ind_bl1n1. record:PkOC11kt re 

Program I 

Hardware Projects 

Whether it's wet, or 
whether it's dry ... 
JOE PRITCHARD continues construction 
of his useful Electron weather station 

temperature, which is taken 
as an average over severa l 
readings from the AOC. 

.Option one from the 
menu - Initia lise new files -
allows you to set up a b lank 
file, and this must be done 
before any read ings can be 
taken . It wr ites a blank fi le 
out to the cur rent filing 
system. 

Option two - W rite file -
w ri tes the array of 
1emperature/da te or time 
readings st ored in t he 
machine, out to a named 
file . This allows you to save 
tempera ture data. 

Option three - Read a file 
from disc - allows you to 
read in an existing file from 
d isc and use it. For ins tance, 
you cou ld read a file in and 
prin t its contents out. or add 

ading 
118 If option,5 THEN PROCp 

rint .rtcords 
Ill UNTIL option,6 
211 uo 
IIB : 
20& OEfPROtinitiflise 
271 ,, 1•&282119 
288 ~I" dateS(1Bil,t e1pera 

ture ( lillll ' 
298 ENOPIOC 
lei : 
ll8 O£ffN1dnt 
ll8 , 1NT(AOVAL(l)/ll6) 
ll8 : 
349 OEFfM1e1per1ture 
3SS counts.per_degree:6.£ 
361 , ... 1,11 
l70 :(fHadvat- t eapO)/count 

s per .de9ret 
381 : 
39e OEfPROCfind blank..roco 

rd 
,ti rte %:! 
110 iEPflT 
£26 rt c.lstecX• 1 
<l9 If rocl,111 1os1,llll 

ELSE ttst:tttptreture(rec%) 
440 UHlll t,st>998 
459 If ttst•1101 ClS:PR!Nl 

U.80 0,UWNo 1ore space in 
f I l t · 

161 ENOPROC 
478 : 
480 OlfPROtinit r,cotds 

f u rt he r te m pe ratu re read· 
ings to it. 

Option four - Do a tern· 
perature reading - finds a 
space in t he file auto· 
matically, and you are then 
promp ted for a time or date 
by w hich you can iden tify 
the temperatu re readi ng. 

Once this is in , t he 
ave rage temperature read 
back after 200 readings of 
the ADC is sto red in t he tern· 
peratu re array . 

Opt ion five - Print dat es/ 
temperat ure - list s the date/ 
time in for mati on and t he 
corres ponding tempera ture 
to t he screen . You ca n 
change th is t o send t he 
info rmation to a pr in ter by 
inserti ng a VDU 2 at line 805 
and a VDU 3 at li ne 885. 

A furthe r way of using the 

198 FOR ro,1•9 TO 160 
58i te1peraturt( rtc X);999 
;1t datt1Crtcl ),S1RlNG1(3f 

. ') 
1 

Sl8 HEU red 
;31 UOPROt 
549 : 
SS9 DEfPllOC11tit t_record1 
561 Cl S 
571 REPEAi 
518 INPUTIAB(tt, 16) "Nut 

o1 tht U lt? ·, nne S 
598 UNl!l LEN(n11tl)<8 AWO 

naaeS<>-
681 Yl•OPENOUT(n11tl l 
611 FOR roct ,e 10 1ft 
62& PRlNi,Yl,d1teSCrec%),t 

,,pet1tur t (r tc ll 
630 •EXT reol 
641 CLOSE•YX 
650 ENDPIOC 
668 : 
070 O(fPROtread__rtcord1 
638 ClS 
698 REPEAi 
781 INPUITAB(10,18) Nut 

of the tile ? ·, nu ts 
119 UNt ll lEM(naotll<8 ANO 

nnd <>-
729 yz,oPENIH<na,,s> 
139 fOR rt<l 'I TO Iii 
7L& l~PUT•Y%,datt S(rec%),t 

e1per1turt (r ec%) 
75t im ,.,1 
760 CLOSE•!% 

rnmperature sensor is to 
leave the computer running 
and get the machine to dis· 
play th e current te rn · 
perature, and th e maximum 
and m ini mum tempe ratures 
recorde d since the program 
start ed run ni ng . Prog ram II 
shows how this can be 
done . 

A later part of thi s ser ies 
will give lis tings for a su ite 
of prog rams that will 
in clude vers ions of bot h 
these pieces of software . 

We' ll move on now to 
pos ition ing the temperatu re 
sensor. We need to have it 
ou t doo rs , bu t protected 
from the e,ccesses of nat ure . 
It needs to be fair ly dry, ou t 

Turn to Page 45 • 

778 UDPROC 
181 : 
790 CEfPiOCpr int~records 
m m 
619 pointer %=l 
811 rttl'l 
831 REPEAi 
848 l f ttaperatur e(recX)<9 

99 THEN PRINTdateS(re ct) ;TAS 
C34);te1peraturt(rec%) 

8S8 red:re(l+I 
868 pointt rl :pointtr%•1 
871 l f pointert :2& T~EN PR 

INT:PRlHT Prtss Space to go 
on~:REPEU U~lll 6Et : 32:poi 

ntert : 1: CLS 
889 UHTit tflDttJtUrt(r,c l 

)>998 OR retli1!8 
891 INPUT 'Pms 1£1URN 10 

90 OA\a S 
918 ENOPIOC 
918 : 
928 OEFPIOC11\,_rt1din~ 
931 Ctl 
948 lNPUIIUC5, 18) Dile/Ii 

It ·,daceS<recU 
951 IOI re,d1ng,1, 1 10 Iii 
968 te1per1turt <retl);ie1p 

er1turt(rtcl)+fHtt1ptraturt 
97& NE~I ,,,d1n9sl 
986 te1perat urt(rtt?);ie1p 

era,ure(rtcll/291 
99& ElfOPl OC 
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••• 
Ch~ E911 ··- ·- ··- .. - ·-- ·- ··- ·3Jil0 
C)'kln Mack - ·- ·-·-·- ·- ··- · 3.90 
ACORNSOFT 
8ii. - ··- ·- ·- ··- ··- ·- ·-·-·- to..96 
Fonh ··- ·- ·- ·-·-·- .. -· -- ·- ·· &.95 
l ilp -· ·- ··--- .. - ·- ·- ·-·- ·- "· "4..96 
Boxer ·- ·- - - ··- ··- ·-·- .. -- ,- 1.00 
BvtftN• G¥Tlllll ··- ··- .. - ··-·- 2.'19 
O..k. Oiar)' - ·-· - ·- ·- ·- - ·- .. - 2.9'1 
snaoc:,e, -·-· - .. - · .... -, .. ··- ··- ,g,g 
Vl9W Rom (CM) .... .... ........... 1:J.IJ$ 
~ Rom {CarlJ . ......... 13.95 
~ Rcwntc.nJ ··- ·-· ·-·- ···~S 
ISO Pascal Rom (Carl•-·-·-$4.80 
ACOAN I LI NKWOAD 

t.l.lan ·- - ·- ·- ·- ·-·--·-· ·- ·· 1..95 
Si)&nlln ·-· ·- ··- ·- ·- ··- ··- ·- ··· 8.116 
A TAAISOFT 

Robctron ... -·---·-·--·-4.AS 
ATLA NTIS SOFTWAR .E 
lNQ\18~ - --- ·- ·- ··- 2.9!il 
BWEflBBOH 
N'9h11NJ9 Maa ..... ,- ............ 1.99 
~ AINIJlt ·- ·- ·- .. - , ..... . 1.9!il 
AaltO PMl"bef ··- ·- ··- -- , .. , 1.99 
Diamr:Jnd Mhl ............ - ........ 1."9 
Dilmond Mint II ··- ·- ·- ·- ··- · 1.99 
o.n, .. ·- ·- ·- ·-·-·-·--·-····· 1.99 
J09y ·- ·- ··- ··- ··- ··· ··- ··- .. - ·-· 1,99 
A..,. -·-·-·- ·- ··- ·- ··- ·- ·· 1 jig 
8M Btl larot - ·----· - .. - ·- ·· U19 
COl'lclliew'I AtlCI ·- - ·- ·- -- ·- ·· 1 M 
IEAUJOl LY 
~ Hits I ·- ·- ··- ·- - ·- ... 8.A$ 
~ Hn• 11 -·-·-··-·-···8.A6 
~Mh, 11---·-·-··· &..4$ 
FM Sl# Gamel ··-··-·-·-·'" 8.,4$ Ave Star~ II •• _ ,, ____ 1.4$ 
BUG BYTE 
T'Mi'I Klngclom Vdv/ - ··- ··- ·- ·2.Q9 
s,i.rion:• 7 -·- ·-··- ··- ·- ·-- ·2.99 
T ennlll ·- --··-· ·-· ·- ·- ·-- ··- ·- · 2.99 
Cl1dlAC. -·---·-·-··-·- - - ·- " 2.9$ 
Jack MIC-·-·-- ·-·- ·--·· 2..0S 
S....age Pond ··-·-·· -·- ··- ·-··· 2.95 
~ ···- ·-·-· - ·- ·-- ·- 2.119 
a Hodtef -···- ·- ··- ·- ·-- ··-·- 2.w 
""'* Doty - ··- ·-·-··- ·-- ·- ··- 2.119 
Plan B ··- ·-· - ·- .. - ·- ·-··- ·- ·2119 
Do ..... - ·- ··- ··- ·- ··--·-·-··· · · .. 
~ -·-··- ··- ·- ··- ··- ·2.99 
T*"""""on -·---·-·- ·-· · 2..119 
CO MS0 rt 
Serpent, l# ··- ·-·- ··- ··- ·- ·· 3.96 
PMl,C,OIC ··---- -- ·---· ·- ·•· 3.96 
S.A.S. COnYnando-··--·-·-·-3.ts c.o.s. 
SI~ 0.1111 Snookt,t - ··- ··- ·- · 7 ,45 
BIid'-Ban age ·- .. - ·- ·-·-··-• e.95 
CdoNul ChN • IV ·- ·- - ·- ·- .. 8.A$ 
BtlM Clougt\'J F0t1U1191 ·- ·- 12.95 
OR SOFT 
74 7 Flgnl Sim. .,_,,_,,_,_,,., .. 6.116 
Ptlantom Cotrtial ·····- ··- .. -· .. 9,4$ 
DATABA.Sl 
Miri O!f.ce - ·-··-·- ·-·- ·-·- 4.95 
MCtO ()lyiJl)ica - ··- ··- ···- ·-··- • 4.95 
M.tjlc S'<l!OfG ·-·-·- ·-- ·- ··- ·- ·· 5.45 
F~ on 11\e Run ·-·- ·-··-··8.Sl6 
OOMARK 
Slat WM ···-· - ·- ·-·- ··- ·- ··· 7.96 

DURELL MAATECH 
Gi1t:1umo Cal tlo ··- ·- -·-· ·- ··· 3.96 
T anat1 ·- - ·-· -· .... -·--·- ·- ·- 1.50 
EUTE 
PaoetbOY ............ ·-·- ·- ··- ··- 7 75 
EPtC SOFTWARE 
n. u.1 Cfytl.al ··-·---·-·· 10.~ 
n. WhMI cl Fatune -- ·- .. -· 7 ,4-5 
C8'l.1t FrankMIIIWI ·-·- ··- ··- ·5.95 
The Oueea cl IN Hoiy o,a 1 _. 5.95 

l(Jngdml cl Klelf\ - ·-·-·-"-" $.SI$ 
A R.EBIRO 
&111 Dfll• ·- ·- .. -·-·- ..... - .• 2..96 
al.SOFT 1lle ~ ___ ,_,,_,, __ , _______ 15.4$ 

GOlE MlTD 
E~ II ··- ·-·-··-·-·-·- 6,$0 
Fun wt h WOidt ···- ··- ·-- ·-·- 8.50 
Fun wllh Nurtt>etl ··-·-·-·-, 8.50 
Jlgt,aw -·-··- ·- ·- ··- ··- ·- ..... 6.50 
GREMLIN GAAPMCS 
Foolballer ol lM YW -·-- · 1.SIS 
HEWSOII 
Hulf"lrow A. T.C. .... _,,_ ,, ... - •• 6.9$ 

Eveni,g St# ···-·-· ·- ··- ··- ··- .. 7.95 
ASLSOf"TWAAE 
eug e.,...11 _ ........ -·--·-·-···e..95 
FnLnkanlltoln 2000 ·-·-·-·-··· 5..9$ 
c.r..man cape,. ·- ··-- ·- .. - ·- &.50 
Pl)'CM'rta ··--·-·---··-··-·- &.50 The Lal OI The F',N ... ,_ , ...... 6.50 
Eltctron P~r Pd· - ·- ·- ··- 8.M 
Thunclerstr~ ·- ·- ·--·- ·-··-8.75 
Thuf\der'11ructi: II ··-·-· .. ··-·- 8.95 
~ cl DMmY -- ·- ·- ·- 6.15 
Ome,ga ()it, ··- ··- ··- ··- ·- ··- ·- · 8. 75 o,an,,m Gooch T N1 Crickll _, 7. 75 
Zlggy ••-•-M- ---·•- ••- ••- •e.76 
9ecm:,f\ Powe, P ac:11. II · ·- ·-·· 1 .95 
Ran&lldc - ·-·-· - ··- ·- ·- .. 7..96 
ONp.ild\ Aide, ··- .. - ·- -··-· - ·· , .2$ 
IMAGINE 
Mlk.le - ·- ·- ·- .. - .. - ·-·--·-" 7.45 
INCENTIVE 
~bi - ·- ·- ··- ··- ·-·--- 5,00 
KIit Trq)' -·- ·- ·- ·- ·- ·-·-- 1.45 
Ad\'enll.W• CrN,or ··- ·- ··- ·- 13.25 
KOSMOS SOfTWA.AE 
Frenet\ Mlilll•• A°' B •.. _,,_,, 1 .as 
Getmln U.1« A 0t 8 ··- ·- ·• 7.9$ 
~ TUl!Ot A0t 9 ·- ··- ··- ·- 7.95 
naliln A or 8 ·- ··- ··-·· - ·- ·- ·- 7 .t5 
,.,..,. Bo Jun.. or Set\ ·- ··- 8,95 
11/Ww« Ba St;>ort .. - ·- ·-·- 1.95 
ldonlilr Euf'Ol)t -· - ·- ·- ·- ·- · 6.05 
FACfflLE SERI.ES 
(u..d wllt\ ,_,_ a. et Stf1,ff) 
Nlhn'IIK'c (~ 11 rn> ··-··- ··- ·· ·US 
Spenil'lg (l-12yn, ) -- ·- ·-·· 4.2$ 
Na11 .. a1 Hlllot)' ( 10. ) ·- ··- ··- ··· 4..25 
Englll.h WOtdl (12•) - ·-·-·- 4..25 
Fht Aki 112•) ··- .. - ·- ·-·-·- 4.25 o.n.r-.1 Sciera (l •h ) _,, ____ 4,25 

Kt10W England l 12.) ·-· - ·- ·-· 4.25 
Kl'IOWSootland (12•} ··- ·- ··- ··4.25 
$upet1.pol'I (14•} .. -- ·- ·- ·- ··4.25 
20th Century Mlltcwy(12•1 - ·- 4.25 
A&1oc"alllon FooC>III (14.) - .. - 4.25 
L C.L 
1i1ao ff tndl ("O' LMO ·- -- 11.SO 
tr,1c,o Mn 124 Ptc,;s O' LMIJ _ 11.so 

Mao [n1ilh (2( Pl'OQll 'O' LMI) - 21..50 
W.,l.l;atis ( t,: l111tl)- ·-··- " ... 
L.ARSOFT 
PUR)III Man ·-·- ··- ··- ··- ·-··-· 3.65 
The Rialng d S,al.,ndra ··--··-·4.55 
WydfwOOd -·- ·-· ·-·- ··- ··- · 3.85 
The Nir1e Oaf\lOtl"S ............ _ •• 3.85 
LOGOTROH 
XOR·-·-·- ··- ·- ·- ·- ·- ··-•• 7.75 
MELBOURNE HOUSE 
Way OI E,:plodlf19 FIU ··-·-- .. 8.96 
0oogyo..: .... - ··- ·- ·- ·- ·- 7.7$ 
.. CROPOWlR 
Mie!q)Owef Magic II -·-··- ··- $.05 
Mi:n:ipowo, MIIQle ···- ··- ·--·- 8,915 
J• Powtt JO -·-·-·-·--·- 2.9:5 
PaailJon ·- ··- ·-- ··- .. -··--M·-· 2.95 
$wig - ·-·-··- - ·- ··- ·- ·- ·- ·2.95 OILll'lllet ........ _ ,_ ,_ . _____ .. 295 

ai.a •••-••-•- ••-- ··--N-0, 2,95 
l(l lfr Gorila ·- ·- ··- ··- ··- -·- " 2.95 
u.x.e. ··-··-··- ·- ·- ·- ·- ·--.. 2.95 
~bLIEd w ...... ·- ·-··- ·--.. 2.95 
Felbc h F~ --- ·-··-··2..35 
FeBICJfnill MCl'IIWW. ·- ·- ·- ·· 2..96 
~car - ·--- ·- ·- ·- ·- .. z.96 
AuWII T IOI.tilt - ·- ·- ·- ··- ··· 2.95 
Bu~ 8N - .. - ... ··- ·- ·-·- 2.tl6 
ltl RAORSOFT 
$plffl,e 40 ···- ··- ··- ··- ··- .. -·- 7.96 
H#flet Scrlke Face - ·- ·- ·-- 7.95 
Fll'II Slept ·- ·--- •- •- ·- 7.9:5 
~• wth M.r M-,i _ ,.,,6,95 
Ouk:tl Thin ijf!Q Pb -··- ·- ··- · US 
AOBICO SOFTWARE 

A.ck Harwon ·- ·- ··-··- ··- .. - · 7. 75 
Proj«::l lhN lus ,,_ .... ......... "- ' 7, 7$ 

Myorttn - ·- ·- ··- ·- ·-·-·-·· 1.15 
Et11Nr 7 ('5.251 Dile - ··- ·-- 1 L'5 
Nole IN~ dtllM/'4 iF ody 
The Ml#ll ,- .. - ·- ·- ·-· -·-·-- 1JN5 
VllaQt cl LOIi Sot.a - ··- ··- ·- 7.95 
$0fTWARE INVASION 
30 80!ltl ,._,., - ·- ·- ·-·- ·-- · 2.95 G1nt'TIOM -·-·-··-··-·-·-·2.~ 
81ttk1'91g - ·- ··- -·- ·- ·- ·-·-· 2.95 
$1411" Pool-·- -·-··-··-·- .. -· 2,95 
VOIU ··-·- ·- ·-- ·- ··- ·- .. -•. 2 96 
Chlc)l;,uste, · ·-·---- ·- ··- -· · 5.96 
SOFTWARE PROJECTS 
Pniject Orai,hlcl ··- ·- ·- ·- -·- S.06 
SOUIRRELSOFT 
s~~ ···-·---- ·--·e.so 
Tudal;ar - ·- ··-- ·- ·-·-·-·-• 7,00 
c.~ ··-··- ··-··-··-··-··- 10,65 
VAT C.,.·-·- ·-·-·-·-·- 13.65 
Buldr,Q Soc. C.. - ·-·-· - ··&.95 
'"'-tmln CAI'•···-··-·- ·- 12.96 
T.V. Ohaor · ·- ·- ·- ··- ··- ·- 11.M 
Squtr• Hvt• PO - ,- ·- ··- 7.95 
ACOAHSOFT AHO 
SUPERIOR sonwA RE 
SIMI!\ """Grab -·-·- ·- ·-- ·· e.lil5 
o,..,drlw ·-·- ·-··-·-·-·- ··e..so 
~on •- ••- ••- ••- ••- ••- ••- •- •NO 7.96 
O..Zt\ Star ··- ·- ·- ·- ·- ··--- 7.96 
Repot12 - ·- ·-- ·-· ·- ··- ·-- 7.95 
Ciladll ···- ··-··-·-·-·--·-· 795 
K11c e CotTOal ...... ---- ·- · 1A5 
Thrutt -·-· -- ·-·- ·- ·- ·-- ·8.75 
G.udOIC* ··- ··-·-· - ·- ·- ·- ·· 7 .75 Ravtns~----·--··-·-·-·- ·· 1,1$ 

Rlll)IOl'l 3 ·- ·- ·- ·-·-·-·-· - 7.15 
Aoomsol\ 1-ns Vol I ·- ··- ··- ··- · 7. 75 
Ac::omlol\ HI$ VrA 11-·- ·- ·- ·· 7. 75 
S~k>r Mh VO II C.... ...... 7.7$ 
S~b Hh Ill Pkll 30 -- ·- 12.95 
AIOUnd Wotkl 40 Sc,.,, ·-·· 5.95 
St,yllen ~" - ·- ·- ·- ·- ··- ··· 7.75 Codtnan90roid ,._,, __ ,_,_,. 7.7$ 

Or&Z)' Rkler -- ··- .. - ·- ·- -·- ·- 7. 75 
Crazy Rider (Olsc) - ·- ·-- · 12. 75 
Paiac. Cl M~ b ... -··-·-·-·-1. 75 
PAlacl ol M..gie (Oitc) ___ .. 12.75 
~ II "OU' Sam- ·-··- ··- -- · 7.75 
Ebl t - ··-· ·- ·--·-·- .. - .. - ·--·-· 1 .95 
- - ·-- ··- ·-·-·---· 7.05 
l leOI ~ -·- ·- ·····- ··- .. 5,~ 
Bonecruncher - ·- ·- """-· ·- ·· 7 .95 
TYNESOFT 
Wdtt Ottn1)1ad 88 ···-·-·-··· 7 .75 
Indoor Garn9s ·- - ·-· ·-· · .......... 7.96 
Bouto.rdash - ·- ··-· ·- ··- ·-- ·- 7 .95 
M.® vaw Gold .. -··-·-·-·· 3.90 
Spy vs Spy ·-· ·- ··- ·- ·- ··- ··- 7 .75 
Oxbtldgt, ·-·-· - ·- ·-··-· - ·-- 8. 75 
Ptlarlo,n ·- ·- ·-·-· - ·- ·- ·- e. 75 
MicloY ..... ··- ·-- ··- .. - .. -·---· 3.49 
n. 8Q K,0 - ·- ··- ··- ··- ·- ..... 8.75 
F1.Cute1ho,dll; _.,_,_, ___ __ •• _,8.75 

J• Set WIiiie 11 .... ,- ,-·-·· -· .... , 8, 75 
G:,a, -·-·-·- -· - ··- ·- ·- .. - - - · 6 , 7$ 
Corm-ol ....alllt aa,,,. ··- -- · uo 
US OrllQ Radno - ··- ·- ·-·--·· $.DS J• s. wrty _.,_.,_,_ ,_,, ___ ,,u;o 
TYt*Olt Stane, P.: k I ··-· ·- ·· 8.50 
1M Boll\am T•' -- ·-·-·- ··G..50 
Rig Mack - ·-- ·-- ·- ·--- .. 1.95 
Yid.Ott Gamel ··- ·-·-·-·-··· 6.50 
Mous«rap ···- -·- ·- ·- ··- ·- ·" &.50 
FM-A.Side Socca-·- ·-··- .. - 2..9$ 
Peg l tg ···-·- ·-·- ·- ·-·- ··-2.95 
~ 80ITU -- ·-- ·- ·:Z.95 
Wit Zone - ·- -- ·- ·- ·-··--·-· 3,IJ5 
Str~ --··-··-··-·- ·- ·2.9$ c:.i.-. •-N- •-••- •- ••- -•- •• 2.95 

J.ttperdttY• -·- .. · ··-·- ··- ··- ·· 2.95 
s~ M.angtl'llll'l -·--·- .. 2.96 
30 Mam ··- ·- ··-·-··-·- ·--- 2.915 
U.K. P.M. ·- ··- ··- ·-·---- 2.96 
lnY.ader (I.JJ< .) ·- ·- ··- ··-··-- - 2.96 
Bozo 11\e a, .... .... - ··- ·- ··- ··- · 2.lil!i 
Cyton An.di ··-·-·-··-·- ·-- · 2.~ 
l t-" II - ·-·--·- ·- ··- ··- ·- ·- ·• 2.DS 
SplCt c.-..,,. ···-·-··-·- -- ·· 2.95 
Pt,ys.ta 'O L ...... ··--·---·· 2..96 
Oleniall)' 'Ct l ..... ··-· -· ·-"· 2.116 
M.:tll 'O l M ·- ··- ··- ·- ·- ·- 2.96 
U.S..GOLD 
Cl'JIU,I Cules - ·- ·--·- ·-·-· 1,6$ 
Rebel Planet oen .o.,J ···- ··- · 8.95 
Kayielh ··- .. - ·---· - ·- ·-- - ·· e.~ 

UTILITIES AND 
HARDWARE SECTION 

ACORN COMP UTERS 

Ei.;t,on Powisr ~ ·- ·-·· 12.95 
ADVANCED COt.tPUTER 
PRODUCTS 
A..Ou.artet Meg Ram -· --·- 75.ti 
Mvanc«l 13,det)' Ram ··- ·- · 'J7 .DG 
Ad'Nlc4ld Contld Panel ·-·- 32.20 

UTILITIES AND HARDWARE 
SECTION COHIINUEO 

MYanOed Dile TOQWI ••·-·- 3220 
Advanced El«:lrOl'I O,F .S. ,_ 2'2.15 
,\. R. Mf1N09t ·- ··- ··- ·- ··-· 13,6$ 
A. Elearon O.F .S. Eu ·- ·- 18.65 
Advt.ne4ld AomAd. ·- ··- ··--1 3.65 
A.S. Ram-··-·-·-·-·-··-··27. 90 
AdYanc.d Disc Inv.··- ·- ··--28.55 
A.P " · ·-··-·-·-·N-.... ··-·-·· 75." 
A.P ,5. _ ,._ ...... -·- ·-·-·-··$2 SO 
Pkls I - ·- ·- ·- ·-- ··- ···-· - ... • 7Jl5 
AMS MOUN ··-·- ·- ··- ·- ·- SU$ 
RAST BYTE 
Ou'i::bhot~ictc& Wac.. . V .99 
Ou~ It ·-·N-·-··-··-··- i.99 
Joys.11c:k Inter!.:. .. - ·-· -·- 18.25 
88C1E Plfnt• Cab1ie ·- ·- ··- Clil.96 .. 
$uptr Sm3ott\ Power $l4IIY • 2yr 
Quaratl&,M • ONOn swilcfl -- a:u5 
P. M..S. 
E:2P6ecz- ·-··- ·- ··-··-··- 85.00 
SLOGOER 

Rofftlo:IC + .. -·-·· - ·- ·- ··-- 51.95 
Joysli:k lntel'fM» .... -·-· - ·~ 18.85 
Electlon E~ 2.0 ··- · 10.85 
siar..tcre II - ·-··- ··- ··-- ·· 21.25 
Elkman ·- ··- .. - ··-· ·-·- ·- ·- LOS 
Starrnan -··- ··-- ·- ··- ·- ·- ··-- 9.ff 
Star;raph ·- ·-·--·- ··- ···- ··- 9.96 
Stanoo0f"d .. - ·- ·- ··- ··-·-· 11.M 
SWWOt'd CumaNI - ·- ··- .. - 11.86 
Pllni:• Aom - ·--· ·-· ·- ··- ··- ,a.65 
18K ~ R.m ··-· ·- ·-- 27.95 
Tttk - ··- .. - ·- ·- ·- ·-·· - ··- -· 9.~ 
S.ED ..F.S. _N, .... - ·- ··- ··- 22-~ 
T2P3 ot T2CU o, T2P4 - ·- · 22.95 
T2SO or lasEOFS ·- ·- ··-·- 22.&$ 
..... ., Rltn 8oatd ·- ··- ··- ·- 48..95 
Tult>O 0~ _ ,,N- ·- ·- ·-· ·- 21.95 
Rom CAtlfidOe ·- ·- ·- ··- ·- 11 .85 
S.E.OJ. (111. + Mlt'Klll) .. - .- 70.06 
Y1NE laCAOS 

~ 
~.,.. ··- ·-·--·--·- 18.M 
Bt. UE AIB&ON 

GatT'M Oil.c 1 ··- ·- ·-· ·- ··- ·· 1.96 
C.D.S . 
s~ Davit -·- ··-··-··-·-·' ·915 Bi'd'• ~ •M•- •- •_ ,, ___ , ,9$ 
KOS MOS SOFTWARE 
Frend\ .-..e ··- ··-··-··-·- -1us 
Gttmll'I A•B ·- ··- ··- ··- ·- ·- 18..65 
lla1ian A•8 - ·- ·- ·-·- ·- -·· 11.M 
Sp,ni&.h A•B - .• - .... ··- ·-·- tl.M 
Ant. aadl Sen.- ·- ·- .. -·- 11.e.s 
.\na, a.. Jun. - ··- ··- ··- .. - 11,65 
Atle. Bade Spo,t .. ·- ·- ··- ··- · 11.65 
Any Fadfie- ··- ·--····-·-· 7.45 
SUP£Al0R SOFTWARE. 
s~ Mh 11•- - ·- ·- .. -·N t2.n 
~ Oroi:I ···-· ·- ·- ··- t2.7$ 
CtazN Aldtir ···--·-··- ··- 12.75 
Pa&K. d M.ao'C- ·- ·-- ·- 12.75 
Flis)' l AoaJl'I Siim-··-·- ··- 12.75 
Bontoul'lthet - ·-··-··-·- · 12.75 
EbJr .. ·- ·-··-· ·-- ·- ··- ·-·-·· 1:Z.75 

EDUCATIONAL &. OOVERNME.HT ORDERS WELCOIIE 

BOX OF TEN C20 COMPUTER CASSETTES t4.99 inc VAT & P&P ALL PRICE.$ ARE INCLUSIVE OF VAT AHO CARRIAGE 
OVERSEAS ORDERS PLEASE ~ tl .00 PER fTEM.. ICL UOES INSURANCE 

Plea&e tM1C1 me: c .. 0 Plua 3 OIIIC 0 
,. _ _ ____ ___ __ £ __ _ 

2 __ _ __ ____ ___ "-- --

3, _____ __ _ _ _ ,:_ __ 

• __ __ ____ ___ £. __ 

TOTAi.£ __ 
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PJUJt make cheques payab,. IO: 
21at Sof'twu• Ltd 
Ac«tsNo 

OJ]] OJ]] OJ]] OJJJ 
Visa, Maste<card, Euroeatd 
Card hold.,.. n.1mt 

s.tid ()rd,n to: 

21st SOFTWA RE LTD. Dept EU 
15 Sridg•fl• ld Aw nu, Wilm1low SK9 2JS 
Tel: Wilmslow (0625) S28885 

Nam"'--- --- - --- -- -­
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Post Cod•- ----- --- - -- ­
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of d raughts, but sti ll able to 
follow changes in the out · 
side air temperatur e. 

Figure I shows a poss ible 
enclosure for the tern • 
perature probe. 

The size isn't important, 
but it's a good idea to make 
it around 30cm square. This 
allows other bi ts and pieces 
to be mounted in side as 
well. 

The electron ics are prOb· 
ably bes1 kept indoo rs; as 
well as keeping them dry 
and out of harm 's way, it 
simplifies the wiring. As to 

s.per.degree 
138 : 
2t0 OEfP~OCt\ni .aax 
259 i f currtni .rtading>1il 

. ttlP lMEW , 1._te• p:current_ 
rudin9 

260 If current. rt adin;<11n 
_tt l~ tKEM ainwt t~o:current_ 
ruciing 

170 !NQPROC 
111 : 
290 O£fPROCprint.v1lues 
300 Pl lNtlA8(27,8)current . 

rudin9t C 
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in ,1,11om 
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400 ENOPROC 

positioning the bo x outside, 
keep it out of direct sunlight 
if possible, as on a summer 
day the temperature sensor 
would show a much hig her 
temperature than actually 
present. 

Also don'1 run too much 
cable between the sensor 
and the amplifier. 

Hum id ity is a measure of 
the amount of water vapour 
in th e air. The higher the 
hum id ity, the more water 
vapour there is in the air . 

The close, s1icky weather 
associated with thunder · 
storms in summer is a 
typical examp le of what to 

Opening to allow 
air circu latio n 

/ 
Open base 

\~~w/ 
~,of-\--lJ 

Figure I: Housing the Electron wtJather station sensors 

Hardware Projects 

expect when the humidity is 
high . 

Measuring i t isn't as diff i · 
cult as it sounds. and there 
are two ways in wh ich we 
can go about it . 

Th e wet and dry 
thermometer is shown in 
Figure II. We use two tem­
perature measuring circu its, 
with one of t he sensor 
diodes covered with a piece 
of fell or clo1h leading to a 
small container or water . 
This is t he wet thermO · 
meter . 

software to read channel 
one rather than channel 
zero. 

The b iggest problem is 
ma king sure t he two 
ther mometer circui ts returr-: 
identical readings over a 
range of temp eratures when 
both the diodes are dry. 

T his can be done by 
ca re fully adjusting the 
preset resistor in the tern · 
perature sensor ci rcuit and 
by making allowances in the 
software. 

or course, much of the 

Ory thermometer Wet thermometer 

The other one is the dry 
thermometer . Under most 
ci rcumstances, there is a dif · 
ference in temperature read 
by the two thermometers, 
and the difference depends 
upon the humidity . 

Th e we t and dry 
thermometer method of 
measur ing hum idity works 
due to the fact that water 
wi ll be constantly evap · 
orat ing from the w ick cov· 
ering the wel diode . This 
coo ls it down and so the 
temperature read here will 
be lower than that on the 
dry sensor . 

The size of the difference 
depends upo n the amount 
of water evaporat ing. The 
higher the humidity, the less 
water will evapo rat e from 
the wick and so the smaller 
the tem perat ure differenc ,e 
wil l be. 

In practical te rms , we 
simply bu il d a second 
thermometer circuit. You 
can connec1 this one up to 
channel one of the ADC. 
rather than channel zero. 

Don' t forget to alter th e 

allowances in the software 
will be taken care of when 
yo u calibrate the second 
thermometer. as described 
last time. 

Once the readings are the 
same wi1h bo1h diodes dry, 
you can put the wick on one 
of 1hem and see how the 
temperatu re varies with 
humid ity. 

It may be quite difficull to 
get the diodes to produce 
the same readings at a wide 
range of temperatures . 

Not only will the diodes 
differ a l ittle, but the re is 
li kely to be a difference in 
the amount of amplification 
given by the opera tional 
amp lifier to the signal re• 
turned from the d iode. 

However , these problems 
can largely be cancelled ou t 
with the cal ibrat ion process, 
as follows: 
e If one thermometer circuit 
constantly reads low by a 
varying amount ov~r a 
range of temperatures, try 
al tering the value of counts_ 

Turn to Page 46 ,.. 
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per_degree in FNtem­
pera tu re while calibrating. 
• If the difference is a con­
stant va lue over the range , 
then change the rempO 
value in FNtemperature. 

Once working. the dif­
ference between the wet 
and dry temperatures is 
called the depression of the 
wet bulb. 

This should always read 
lower than the dry one. and 
the greater the depression 
the less humid the air. 

When in use, the wet and 
dry diodes should be kept as 
close to each other as pos­
sible, and should be as simi· 
lar to each other as possible, 
with the exception that one 
d io de has the wet w ick over 
it and the othe r is kept dry. 

The plastic tape in the dia­
gram se rves to prevent 
sp lashes of water from short 
circui ting the wires leading 

to the diode. Both diodes 
should be kept out of direct 
sunlight, rain and dra!,,lghts. 
The enclosure shown in 
Figure I will fulfil! this con ­
dition. 

The water needs to be 
kept topped up, as eventu· 
ally it will evapo rate . 

A quicke r, cheaper. but 
less effective method of 
measuring humidity is to 
use the apparatus shown in 
Figure Ill. This relies upon 
the salt absorbing water 
vapour from the air and so 
becoming more electrically 
conductive. 

However. it isn't very 
sens it ive . It will respond 
quite well to you breathing 
onto the salt crystals, bul 
humidity changes that we 
might expect due to the 
weathe r in this country are 
less marked . 

You might like to try this 
as an experiment, but the 
results aren't too good 

- - - --ov 

~ -- - CHO 

'-- - - - 1.SV 

Figure Ill: 
Using $alt 

co measure humidity ._ _ __ D_ry-'-s_a_lt _ __ ____ __ _ __, 

wit hou t an operationa l 
ampl ifier circui t to boost the 
resistance changes . 

A further disadvantage of 
this me thod of measuring 
humidity i s that the salt 
soon gets water logged. and 

will no longer return 
sensible results. When thi s 
happens . you' ll have to 
replace the salt. 
• Next time~ we'll see how 
we can measure windspeed 
and direction. 

QUAL-SOFT WORLD OF SOCCER Sports 
simu lations 

ARE YOU A POTENTIAL 1st DIVISION MANAGER ? 
ARE YOU A POTENTIAL ENGLAND MANAGER? 

Foo1ball managemen1 is not a mental arlthme1ic exercise. Deciding whe1her a skill level of 6 is a better choice 1han a skill level of 4 has 
no1hing to do wi1h a knowledge of soccer. Football management is about judgemen1; YOURJUOGEMENTIJudgemenl about a players 
skills. Judgement of how skills combine to make a successful team. And judgement of the performanc;, otthe team on the field of play. 
Our -WORLD OF SOCCER" games are not so much computer games as compu1er SIMULATIONS of the world of the soccer manager. 

DARE YOU TEST YOURSELF? 

SOCCER SUPREMO MEXICO '86 
A LEAGUE MANAGEMENT S IM ULATION A WORLD CUP MANAGEMENT SI M ULATION 

TAPE 1 TAPE 2 TAPE 1 TAPE 2 
6 Se aaont European Cup Frlendll11 World Cup Flnala 

Leag ue Division 1 U.E.F.A. Cup World Cup Phase 1 (groups of 4) 

The F.A. Cup Cup Winner• Cup Qualifier• Pha•e 2 (la•t 16 knockou t) 

STILL THE ONLY ELECTRON SOCCER MANAGEMENT GAMES WITH GRAP H ICS ! 

'SPECIAL OFFER: Soccer Supremo & Mexico '86 {4 tapes and 2 manuals packaged as 2 
games) £14 .9 5 

Both games are sent by return post, 1st class. Access authorisation accepted over the 'phone 

QUA L·SOFT Tel: 0438 Please supp ly: Name : 
Dept. EU, 721936 Socc,er Supremo D £9.95 Add ress: 
18 Hazlemere Road ~ Mex ico '86 D £9.95 
Stevenage SG2 BAX SS& M'86 D £14.95 Access No. (if app licable' 
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MESSAGES 
Teachers have 
prob/e,ns, too 

J AM writing in response to 
the letter from R. H. Hill in 
the Janvary 1988 issve of 
Eleclron Use r concerning 
the use, or lack of vse, of 
computers in education . To 
paraphsse Mr. Hill, J am not 
very impressed . 

His accusations are 
wrongly directed and his 
attitvde towards schools 
and teachers t's offensive. 

Mr . Hill says he regards 
hlmself in such a position as 
gives him a right to preach. 

He hammers on school 
doors , suggests they tack 
determination and imagin • 
alion, accuses schools of 
using their capitation 
recklessly and of not being 
concerned about the ir 
pupils' prospects, and sug· 
gests that schools are not 
raking steps to accommo · 
date future advances. 

I am a teacher totally sold 
on the idea of introducing 
computers into the class• 
room. I envisage an ideal in 
which all pupils are svpp/ied 
with a terminal and almost 
all work is done throvgh the 
computer. 

As an English teacher I did 
at first have some qualms 
about the swamping of cre­
ativity throvgh technology , 
bvt I no longer believe this 
to be the case. 

Word processors wi ll aid 
creativ ity mainly because of 
their ability to join or divide 
sections of an essay, replace 
words and sentences and 
format the finished prodvct . 
Moreover, the technical side 
of the svbject is ideally 
suited to computerisatlon . 

I also believe , and have 
svggested , that all marks 
and records be recorded on 
databases and spread · 
sheets . The latter can be 

used to help pinpoint the 
strengths and weaknesses 
of individva/ pupils . 

I have written various let­
ters to software houses , 
advisers and companies. I 
have attempted to use the 
school's compu ters for 
producing a newspaper and 
as an electron ic display 
board. How ever, the result 
of all this is very slight. 

In short I too , M r. Hill, 
have hammered on doors -
without presumlng to 
preach - bvt the resvlt , from 
my side of the fence, has 
been eqvally frustrating . 

How can schools be in a 
posltlon to utilise computers 
when we do not have the 
money, time, security, 
mains soc kets, furniture , 
support, technical help or 
training ? 

Teaching is a fvll -tim e job 
and all ideas are on top of. 
never instead of. classroom 
teaching. 

Furthermore , computers 
do not need to be pvshed, 
as their worth is self· 
evident. 

The reason I have not 
been able to implement the 
above ideas is because they 
cannot be done in a 
classroom with a single 
power socket which does 
not always work , walls 
through which a fist covld 
be forced, and absolutely no 
security . 

My sltuation is qui1e 
typical . Ultimately , where 
does the money come from? 
Is it my job to svpport an 
innovation - whlch Mr. Hill 
has likened to a second 
Industrial Revolulion -
through holding a car boot 
sale? 

How many jumble sates 
has Mr. Hill's bvsiness held 

to raise funds for itself? - or 
is it that edvcation with all of 
lts aspecls, and 1he second 
industrial revolution are 
only important co warrant 
jumble sales? 

I am not at all impressed, 
Mr . Hill. - P.F. Doran B.A., 
l ittle Sutton. South Wirral. 
• Both sides of this argu­
men1 seem 10 have been 
well covered, but we wou ld 
tend to agree wilh M r. 
Doran that ii is unfair to 
level cri1icism at our over· 
wo rked , underfunded tea­
chers and schools for the 
lack of widespread, prope r 
computer access for pupils. 

Desk diary 

on disc 
AS Electron databases go, I 
have fovnd Acornsoft 's Desk 
Diary mvch the friendliest 
and most usefvl. It wovld 
becomB even more valuable 
if I covtd transfer it easily to 
disc. 

I realise it is protected, but I 
would bB glad if you or anv 
of your readers covld tell me 
if there is a way of listing it 
for transfer to disc. 

Alternatively , wovld Acorn 
reveal the secret since they 
are unlikely to lssue further 
Elecuon databases on disc?­
Bemard Causden, London. 
• Acorn is unlikely to divu lge 
the secrets of its protection 
techniques. However, there 
is a utility available which 
should do the job for you. 

Slogger produce the T2P3 
rom, which transfers protec­
ted tapes to Plus 3 d iscs. If 
you have a Plus 4, you will 
need T2P4 instead. 

The roms protect the soh-

ware on disc and it is in· 
stant ly recogn isable as a 
T2P3 or T2P4 file. It won't run 
wi thout the roms be ing 
present , so discourag ing 
piracy. 

You will need a rom car­
tridge and a Plus 1. or Slog · 
ger's Rombox Plus, in which 
to place 1he rom. 

Card swap 

crashes 
IS there a bvg in the New• 
market listing published in 
the Janvary 1988 issve of 
Electro n User ? Approxi­
ma tely four times out of five, 
if I want to swap hands, the 
program freezes durlng the 
swap routine and I have to 
press Break and start again. 

The fifth time it works per­
fectly and the game can 
proceed withovt a hitch. If I 
decide not to swap, the game 
always works okay. 

Putting an error report at 
line 20 gives the message 
Bad DIM at line 180. As the 
game does work sometimes I 
don't know what is wrong -
any ideas? - N . Gill, Camber· 
ley, Surrey. 
• Your prob lem lies in t he 
value of the variab le Z when 
the program reaches line 
180. Something is causing it 
to be unrealist ically high, 
forcing the DIM statement to 
be rejected. 

Check lines 160 and 170 to 
see that you haven't mis­
typed Z as someth ing else. 

Whata 

clock-up! 
WHOEVER made the misrake 
in the clock program listing in 
the Janvarv 1988 issve of 
Electron User does not 
deserve 40 lashes, but per­
haps tw o wovld be in order 

Tum to Pag e 48 • 
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for the two mlstakes present. 
In lines 830 and 860 there 

should be an apostrophe 
before the inverted comma . 

The result ls that the 
prompt "Enter hours " prints 
too high, and there is no gap 
between the prompts "Enter 
seconds" and "Press a key". 
Not serlous mistakes, 
because even I know how to 
remedy it, but mlstakBs 
nonetheless. 

A much more serious mis· 
take, and one which I have 
not been able to remedy (I 
have tried VDU 28, and lnser· 
led apostrophes at all pos • 
sible places) is that the clock 
display in the top right hand 
corner is unreadable because 
its top half is out of the 
screen frame. 

Since you promise to pulr 
fish all mistakes and 
therefore the ones I have 
pointed out, you might also 
like to publish how the clock 
display can be lowered. - P. 
Eisler, London. 
• Thank you for draw ing our 
attention to the two missing 
apostrophes. Apologies are 
due to those who, unlike P. 
Eisler, were unable to correct 
the listing. 

However, 1here is no mis· 
take elswhere in the listing . 
Your problem stems from 
the tact that you probably 
use a television with your 
Electron rather than a 
monitor. 

For some reason, the UHF 
output from the Electron 
produces a picture that is 
slightly too high for many 
TVs, and there is no 
equivalent of the BBC Micro's 
"'TV command to rectify the 
situation . 

Ask a TV engineer to lower 
the top of your television 
picture. 

Spotting 

the socket 
AS a French reader of your 
magazine, I am always grate · 
ful for the information con· 
talned in Electron User each 
month . Having added a Plus 
1 ro my Electron and filled 
both sockets with a Cumana 
disc interface and the View 
cartridge, I am left with no 
space for my NTO multi -font 
rom. 

Is there no solutlon other 
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ALL programs printed 
in this iS!lue are eXJJct 
reproduction of list• 
ings taken from run­
ning programs w hich 
have baen thoroughly 
tested . 

However on the 
very rare occasions 
that mistakes may 
occur corrections w ill 
be published 11s 11 

matter of urgency. 
Should you encounter 
error mesuges w hen 
you type in a program 

than changing my Plus 1 for 
Slogger 's Rombox Plus? -
Serge Courouau, Paris, 
France. 
• If you look inside your 
Cumana interface you will 
find an empty rom socket 
into which your NTO rom will 
lit. You could then buy a 32k 
battery backed ram cartridge 
from ACP and place View in 
one 16k bank. 

You will 1hen not only be 
able to use NTO with View 
and your disc drive, but you 
will still have one spare 16k 
bank of ram inside the car· 
tridge for other roms. 

Microlink 

mystery 
FIRSTLY a word of explan­
ation . I am a doddery old 
bird, with precious little to do 
with my time other than 
typing out the programs pub­
lished in Electron User. 

I derive considerable 
pleasure from typing and 
correcting my m lstakes, to 
arrive eventually at a working 
program. I have had a 
number of successes, which I 
will not gloat over, and my 
fair share of failures too. 

Firstly, you quote time and 
time again: "This is one of 
hundreds of programs now 
available FREE for down ­
loading on Microlink" . What 
in heaven's name is this? 
Where is it? Does down · 
loading mean typing on to 
tape? 

Secondly. because there 
are only 10 lines in your Dis· 
abler program from the 
August 1987 issue, I am fairly 
confident that I haven 't made 
a mistake, bur I still get Bad 
command at li ne 6. I am 

they will almost cer­
tainly be the re$ult of 
your own typing mis­
takes. 

Unfortunately w e 
can no longer ans w e, 
parsona/ programming 
queries concerning 
th&$e mistakes. Of 
course letters about 
sugge$tt1d e"ors w ill 
b8 investigated w ith­
out dela y; but an y 
replies found nt1ces­
sary w ill only appear 
in the mail p119t1$. 

prepared to donate 9p ro the 
charity of your choice if I am 
wrong. 

niank you for your publi • 
cation, but publish it twice a 
month to keep me busy . -
F.A. Wyet h, Conglet on, 
Cheshire. 
• Microlink is an electronic 
database accessed via the 
telephone. You need an 
AS423, modem and software 
to use it - Slogger and Pace 
can supply t his . 

A modem is a device 
which couples your corn· 
puter to the phone line, 
through which the infor · 
mation travels. 

Microlink provides many 
serv ices to subscribers, 
inc luding the one you 
mentioned - telesoftware . 
Every program published by 
Electron User is stored in the 
MicroLink ma in computer, 
and can be transferred down 
the telephone line into any 
computer in the coun t ry 
using the right equipment . It 
is this process which is 
known as downloading. 

Your problem concerning 
the Disabler 10 li ner is due to 
the fact that you do not have 
a Plus 3. which is the Acorn 
disc drive unit . 

Line 6 attempts to issue 
two star commands to this 
unit. 'MOUNT and 'DIA, and 
the Electron will return the 
Bad command error if the 
Plus 3 is not present. 

And as for publishing Elec­
tron User twice a month, 
we 're overworked enough as 
it is! 

Electrons 

obsolete? 
EVERY month in your 
excellent magazine I read 

about an upsurge in sales 
and interest in the Electron 
computer . I would however, 
be grateful for the real truth . 

I have tried most shops ln 
the Hull area for an Electron, 
to be greeted by a variety of 
comments . These range 
from 'We jvst don't sell it" to 
"They're an old machine" . 

How can there be an 
upsurge if you can't buy the 
machine? I would be grateful 
for your comments, and 
information of anyone in Hull 
who stocks the Electron. I do 
own one, but am looking to 
replace it because of a fault. -
Mrs R. Pearlman, Hull, N. 
Humberside. 
• The Electron is far from 
obso lete. Although difficult 
to find in the shops, there are 
stocks and you can buy one 
by mail order di rect from 
Slogger - (64 for a standard 
mode l and (99 for one fitted 
with an additional 32k of ram 
and turbo driver. 

Ziggy's 

bad habits 
I WOULD like to thank Elec­
tron User for publishing my 
program Ziggy in the 
January issue. My main 
reason for writing thls letter 
is to apologise to your 
readers for the prOgramming 
styles employed. 

Many people will not have 
realised that Ziggy was 
actually written as a program 
for Electron User's 10 Liner 
feature, and that somebody 
in the editorial department 
actually unravelled it from 10 
lines of Basic to 96. /lnci · 
dentally, my congratulations 
to the person who untangled 
my twisted program logic .) 

However1 the program 
code is almost exactly the 
same as when it was a 10 
Liner . Electron User has 
simply inserted new lines to 
break it up, presumably ro 
make it easier to read. 

Unfortunately, some of the 
bodges which I felt were 
acceptable in order to 
squeeze the program into 10 
lines look awful in a properly 
laid our program and I would 
appeal to everyone to ignore 
my programming style and 
not pick up any of my bad 
habits/ 

In particular line 540 is a bit 
dodgy, and the exit from 
PAOCpseg in line 920 is very 



messy. Furthermore , my use 
(or abuse) of REPEAT/UNTIL 
loop;ng in the main p rogram 
is enough to make GOTO 
loo k structured . 

I'd also like to comment on 
Electron User's recommend ­
ation tha t the program be run 
in M ode 2 instead of Mode 5 
if it is found to be too fast. 

I admi t the game is fas t, 
but thls is really one of i ts 
main attractions - it becomes 
rather pointle ss if slowed 
down. 

If anyone rfoes find it 100 
fast, a bener solu tlon is to 
change i t back 10 Mode 5 and 
add the line : 

911 • fX 1~ 

This takes the edge off the 
game' s speed without 
ma king i t too slow to be fun . 

Finally I'd li ke 10 thank 
David Walton (Micro M ess­
ages, January 1988) for his 
ans wer to my View Spell 
query. - Neil Hoggartt,, St. 
Cross, Winchester. 
• We lhink the reason for 
sug gest ing t he game be 
slowed down was because 
the poor o ld Editor couldn't 
hack the pace I 

The game was expanded 
because it was too good for a 
10 Liner and deserved a full 
page on its own . 

Amstrad 

conversion? 
OVER Christmas I bought a 
Smith-Corona Fastext -80 dot 
ma trix printer . I am having 
success in prlnting le tters 
and documents using Mini 
Office, but I am being 
increasi ngly frusrrated be ­
cause I can' t reproduce 
screen dumps . 

However, my uncle has 
given me a screen dump pro­
gram from his Amstrad DMP 
3000 p rinter manual . 

We have managed to con­
vert most of i t in to BBC Basic, 
bu t there are twO commands 
we can't convert. They are 
XOR and TEST. Can you or 
any other readers help? -
Robert Cooper, Thatcham , 
Berksh ire. 
• The BBC Basic equivalent 
of XOR is EOR, wh ile TEST 
x,y becomes POINT (x,y). 

However, alt houg h t he 
Amstrad and Elect ron both 
use very sim i lar scree n 
modes, the num ber of pixels 
present and graphics coordi­
nates used are diffe rent for 

JP-101 printer solution 

REGA RDING Greg Cassar's 
problems when using the 
Acorn/Oliveni JP -101 printBr 
with a driver created by the 
Prin ter Driver II program 
(M icro Messages , January 
1988), I can confirm that the 
JP-101 can produce both the 
underline and double height 
print styles. 

When the codes are being 
ente red in response to the 
promp ts, en ter ESC and 
follo w it wi th the Ascii codes 

in decimal, separated by 
commas. This will avoid 
most typing mista kes caused 
by missed quotes and so on . 

I have found. however, that 
when using the JP-101 with 
View it is not possible for 
double height mode to be 
turned on or off part-way 
along a line, despite what is 
stated in the JP - 101 user 
manual. 

Double height mode must 
be turned on by calling up 

Print styles for JP-101 

Under li ne ON ESC.42,48 
OFF ESC.43 

Dov ble underline ON ESC.42,49 
OFF ESC,43 

Dash underti ne ON ESC,42,50 
OFF ESC.43 

Condensed (121inch) ON ESC,61 
OFF ESC.60 

Condensed (181inch) ON ESC.62 
OFF ESC.60 

Double width ON ESG.5t 
OFF ESC,52 

Doable height ON ESC,39 

eac h m icro, so you may 
enco unt er some add itio nal 
prob lems. 

In the June 1986 issue of 
Electron User is an art icle on 
prod uci ng screen dumps, 
wh ich contai ns some pro­
grams you can use instead of 
the conver ted A m strad 
listing. 

Frustrated 

driver 
AFTER being a subscriber 10 
your magazine for more than 
two years I mus t say that all 
of the listings such as Grebit 
and Dungeon Quest I have 
ever typed in have all 
worked. 

So I find it puzzling and 
frus trating that a short pro · 
gram like Printer Driver II -
published in the August 1987 
issue - should Cause me so 
much trouble. 

After reading the letter 
from Greg Cassar in the 
January 1988 issue about 
using this driver with an 
Olivetti JP- 101 printer, which 

OFF ESC,37 

I own, I set about typing in 
the listing . 

After days of checking it 
through, I still come up with 
the same conclusion , whlch 
is that the program is either 
faulty or incomplete . 

The error message No 
such var iab le at lin e 760 
appears when the code is 
entered for turning highlights 
off, and if the Return key is 
pressed wi thout entering a 
pad character the program 
returns the error message 
Byte at line 400. 

Enclosed with my Jetter is a 
photocopy of the magezine 
listing toge ther with a print ­
out of my version . As you 
can see, they are identical -
but the program still won't 
run prope rly - M. Taunton , 
Brtdgwater. Somerset . 
• Yes, the listings are indeed 
identi cal. However, there is 
no faul t as such in ei ther 
listing . 

What is happening is that 
whe n you enter a highlig ht 
code, the prog ram uses 
Bas ic's EVAL funct ion to 
in terpret w hatever forma t the 
input was in . This allows you 

the appropriate highlight at 
the start of a line , and can· 
celled by placing the 
highlight at the start of the 
line following the last line of 
double height print . 

It is possible to have 
double height style operating 
simultaneously with another 
print style, provided double 
height is turned on before the 
other style , and cancelled 
aher it. 

The table shows a list of 
codes for the JP- 101 printer ­
F. AnderSon , Stirling , 
Scotland. 
• This lener is typical of the 
dozens w hich flooded ou r 
office following Greg 
Cassar's lener in t he January 
1988 issue. 

Thanks to all of you who 
wro te in, it shows how many 
loyal JP-101 ow ners there are 
out there. 

The reader who couldn't 
get the driver to produce 
NLO on his dot matrix pr inter 
should look up the codes in 
the manual and enter them 
as ESC, followed by decimal 
codes only. 

to use decimal, hex, charac­
ters and so on. 

However, EVAL does much 
more than this. It wi ll attempt 
to return the value of a 
named variable passed to it, 
and if the variable has not 
been defined elsewhere then 
it will gene rate the No such 
variable error . 

Therefo re the reason you 
are receiving this error mus t 
be because you have entered 
the codes in a fo rm whic h is 
not understood by the pro · 
g ram. and part of it is instead 
interpre ted as a var iable . 

As for the o ther error, yo u 
must always give a pad cha· 
racte r. It doesn't have to be 
used, bu t if you sim ply press 
Return you are entering a 
null string whic h, of cou rse, 
cannot return an Ascii va lue. 

To prevent this occu rring, 
add the foll ow ing l ine to the 
program . 

71 If ~,ds,· ,,ds, e 
lf you use the ( symbol 

elsew here in your tex t , 
simp ly insert anothe r less 
frequen tly used character in 
line 75. 
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Leaming CAN be fun 
• Use your Electron to tea ch and amuse 
your children at the same time . 

• Three packages crammed full of 
educational programs - and 
so easy to use! 
• Each program has been 
educationally approved 
after extensive testing in 
the classroom. 

Alphabet 
Co lours 
Counting 
House 
Magic Garden 
Matchmaker 
Numbe,s 
Pelican 
Seaside 
Snap 

Balance 
Castle 
Denick 
Fred's Words 
Hilo 
Maths Test 
Mouser 
Number Signs 
Seawa ll 
Super Spell 

Ages 8-12 

Anagram 
Codebreaker 
Dog Duck Com 
Guessing 
Hangman 
Maths Hike 
Nim 
Odd Man Out 
PeJrnanls-m 
T owen; of Hanoi 

PELICAN 
Teach your children to cross the 
road safely at a Pe.lJcan crossing 

NUMBER SIGNS 
Provide the correct arithmetic 
sign and al m to score ten out of ten 

HANGMAN 
Improve yoiu chi/d's spellfng with 
this fun ""151on ofthepopulargame 

HOUSE 
Select the colours to dn:Jw a house 
- hours of creative entertolnme .nt 

BAIANCE 
Leam moths the fun way. Type In 
the onsu,er to balance the scales 

ODD MAN OUT 
Find the word that doe_. not /It -
before your time runs Out 

TO ORDER PLEASE USE THE FORM ON PAGE 53 



fun-packed educational programs 
• •. for young children everywhere 

This deiightful collection of programs is based 
around children 's favourite Nursery Rhymes. 
There's plenty of sparkling colour, sound and 
captivating animation to keep them riveted -
and as they play they'll be learn in g all the way . 

* Tell the time with Hickory Dickory Dock. 
* Assemble the j igsaw in Humpty Dumpty . 
* Learn to spell with Jac k and Jill . 
* Match the animals in See Saw Marjory Daw. 
* Play an exciting game in Hey Diddle Diddle . 

Children from two to nine will be entertained 
for hours with these interactive programs . 
Don't miss out on this beautiful gilt for your 
family - and at a very special price . 

ONLY £5.95 (cassette) 

£6.95 (31/2" disc) 
Suitable for any Acorn Electron 

TO ORDER PLEASE USE THE FORM ON PAGE 53 



Ransack 

h globular 
control Al. t e 

' d in a revenge dro, . . t the eight 
mission aga,ns he 

b \lious planets of t . 
~ v~an system. Ransack, ro rammer Peter Sc?tt, ,s 
tJe latest game from to~~ th~t will tax your sk11\ 

ed arcade ga 
a h1gh·SP? 5 to the timitl 
and reaction 

ry coltectior>" 
"This is one for eve U r Janu ary 1987 
- Guilder , Electron se , 

Please note : If you are a subscriber, you 
can renew your subscription ear ly to take 
advantage of these very special offers . 

Suitab le for Product Format 

Electron Comp ut er Hits 10 Vo l. 4 Tape 

Elect ron Ransack Tape 

Electron Life of Repton Tape 

Elect ron Life of Repton 51/• Oisc 

computer Hits 
10 Vol . 4 
5,-.vE £6\ 
I.JI' ,-o --~ 

t the verv best 
Some of the Electron 
games or crammed onto 
have been d 
two cassettes - and to 
they're gua r~~~~ned tor 1..:.-=::._ _ _ _ .!,:'.'....:..._J 
keep you en 
months\ Thrust 1(1\er Gorilla, 

!here's Reptr~m Superior Sottware,er I Psvcastria 

~~~ :~::~~ ~hfouls r~:o~~~\~. i~:g~ from 

d 8 Eyes 2 rom Alligata 
an ug d Blagger lrom . r' ·Galaforce and 
Aardvark an games: Supeno s I t 12 different 
PLUS two extra - ma king a grand tota o 
Karate combat c missed1 
games . ·1ation that 's not to b 
This is e comP' 

·, 

life of 
Repton 

£4\ 

sx ecial YOU Offer including YOU 
ARP rea er offer SAVE subscript ion SAVE 

£9.95 £6.95 £3 £18.95 £6 

£9.95 £6.95 £3 £18.95 £6 

£6.% £5.45 £1.50 £17.95 [4 

£7.95 £5.95 £2 £18.95 £4 

TO ORDER TURN TO THE FORM ON PAGE 53 



el~ I~~~, el~ ORDER FORM 
* Spec ial price It accompanied 

by subscrlpllon or r enewal 
A/I p,ices indvde posrage, paoking and VAT 
~rsea$ orr:Je,s sent exclusb."(tly by Air Mail 

Valid to March 31, 1988 
PINN •n1•r numbeir .-.qu lr-.d In box 

Electron User UK £1S 300\ § 
£p 

subscription Eur~ Eire £23 3003 
&ea& £38 3004 

Commence with Issue 

Renewal UK£ 15 3002 § Euro~ Eite C23 3476 
"asl:38 3477 

Computer Hits 4 ,__S2J •• Cassette only diijfj £6.95 30W3033 

Ransack 1, .. _52J •na• 
Cassette only aillll £6.95 3038/3039 

The Life Of Repton 1- .... $2, .,. 
Ca.'5ene BIB £5.•S 3034J3035 
5.25" llit( £5.95 303Bl3037 

Electron User back Issues 
tl.75 UK January 1Gl7 :UIO 
C2.75 Europe ·~,.., 3211 
Cl.75~ M 1087 .... 

•• ,987 3213 
,Uy 1Q87 "'" June 1Q81 3215 
JIM/ 1;87 3216 

Augull 1987 3211 
~1987 :UIS 

OC:,Clt* 1987 .,,. 
~1987 "'20 
Olc9nt>er 1087 3W _,,.,, ... 3222 

F=~1988 = 
Back Issue bundle ,- ...,.1., 
Ap,U ~ 88 (9 comploto lnuts) £6-80 3()17 c::::::J 
Add £2 fot Europe l.nc Eirel'£10 Ove,aeaa 

cassette tape annual subscription 

Renewal 

UK£35 
Europ61'()Yerseas £.tS 

3005 c::::::J 
Co<Mienoe wilh ______ lssue 

Electron User tapes/discs 
Tape C3.95, Oiaes £4.75. Acid £1 lor EwopelOYtrtHS 

Grid Warrior ..... 
Super Boss 

Dragon• Doom 
Hectic Henry 
""ng,y Hat,y 

Maiebug s 
Arena 

M< Minor 
Wlichcraft 

Fawkes· Run 
Sama on lhe TIies 
Co,mic Gutrr Ylas 

s..,,er Oigga 
Stlc:Ne Penny 

Jan 1987 3310 
Feb 1987 33'1 
Ma,1987 33,2 
Af)( 1987 33J3 
May 1987 33Jlf 

June 1987 3315 
,Ally 1987 3316 
Aug 1987 3311 
Sep! 1987 3318 
Oc.11987 3319 
Nov 1987 3320 
Dec 1987 3321 
Jan 1988 3322 
F•b 15168 3323 
Mat 1968 332/f 

T 
3410 
3411 
3412 
3413 
341< 
3415 
3418 
3417 
3418 
:Ul9 
3420 
3421 
3422 
3423 
342< 

Rl.>d'r• 1n Wropo ('Nie Ei,01 •dd (7 0.C,t'l,(l.s Mid ts p,:,r 
1tNn w.lC$n olh:-rwi«- ind1u 1Nt 

5-nd to: Oatabl.N Public.at~ . FRE£POST, Europa Hous e , 
Adllngton Putt, Adllngton, MacclNhld , Chffh lre SKlO 4NP 

(Ho 1W11> neti11H4 II p:11t,ed ~ Ul(J PINff .i 1ow 28 da'.,S lal' delYory 

r;:::::::;::::;:::;::=-~OrdM at any tlm. of tN dly or·~n~Jg[!:h~1 ,,;;::;::;::::;;;;;i 
F»""'-' 11 ""1«,0y,,_, 11 Mi=LiWT"'1comOcld I 
OCS2587t"6 K..y .. , . tttlft 61U6831:J 72: MAGoo, 

T~Oldftl : ~ 17"20 I 
DM'1 ~t ro ,tw 1our '*"" ~ Mttl cndt Ulfd nuintw 

EHOUIRIES0NLY : 08258799f.09am-5')m I 

The Sound Master 1--·21 ...... ~ .. 'iiJI,, £p 
£9.99 3000 c::::::J 

Add C2 for Europe (inc.. Eire)lt? for OYerseas 

Knitwear Designer 
T!f>O £8.95 3128 El 

5.25" Oiac£9.95 3r2'Q 

Add £2 to, EI.Kope (Inc Elte): £S ior Overuas 

Nursery Rhymes 1- .... .,1 

3018'3019 

Education Specia/Vol. 2 
Qau,oom Computing on lht Eltclron 

Maigaline • E!Oafon Cass.otto £:3.95 
~no• E!«cron 3.s· Disc N.95 
Add t2 tor Europe (ine Eire) : £4 lo, Ovt<Mas 

Fun School ,-...,.so, 
Ages 2·5 3080l'3108 
Ages s-8 308113109 

A0918--12 3082/3110 
Add £1 to, EUf'Ol)elOverseas 

Getting Started In BBC Basic 

3007 El 
3008 

£2.95 3 I 00 c::::::J 

Advanced User Gulde 
£3.45 3()72 c::::::J 

Tape £5.95 3062 c::::::J 

Magic Sword 

Add C2 for Europe fine Eire); £S for O\lersea& 

Ten of the Best /IH_,., 
Volume 1 306&'3 rt t 
Volume 2 306W3f 12 
VOll,l!nt 3 307tY.Jtt3 
VOiume 4 3120/3121 

Add £ 1 kM' EUfOPtl'()verseei.s 

French on the Run 
Tape £9.95 3115 

Classic card and Board Games 
Tape £5.95 3()9() 

No. 1 3.s· Oi-SC C7 .95 3092 
Tape £5.95 3()91 

No. 2 3.S- Oi.sc C7.95 3093 
Add C1 for EuropelQw{aeu 

Electron Dust cover 
Add C1 for EuropeJO,ersea.s 

£3.95 3058 c::::::J 

Magazine Binder ts-95 3()59 c::::::J 
Add £3 tor Europe (Inc Eire): C7 lot °'8raeas 

TOTAL 

Payment ptease i'l dicate melhod (.I) EJ?,y I / 
D AcoN&1M.u1~ .... oca,d,1l11c11yeard/111u. o.i. ~~-~ 

""· I I I I I I I I I I I I I I I I I 
Cl CheQu&°£unx:fleqtA made P«Yai:. to~ P\ltlllc:a,lonl Ud. 

Namt ----------- $,gnod---- -----
Addtea.s ____ __________ ____ __ _ 

------------- ·PoStCodt--- ----
Te! EU3 
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HOM E b rewi ng is qu it e a 
diff icult art to maste r ett ec .. 
tive ly. desp ite the cla ims 
found on t he in st ruct io n 
labels of some bee r ki ts . 

There is such a bewil · 
dering collection of h ints 
and techniques to learn, and 
anyone who has ever dab · 
b led in th is time·honoured 
hobby wi ll sympathise wi th 
t he fi rst time brewer. 

The Beer Kit Handboo k is 
the re fore desig ned as a 
stand -by refe rence and 
cataloguing system for the 
newcomer to the art, 
although the recipe section 
wou ld be useful to any beer 
hobbyis t. 

W hen you run the pro­
gram, you are presented 
wi th the main menu. w hich 
offers three options - recipe 
boo k, brewing guide and 
problem finder . Pressing the 
spacebar scans through the 
menu, and the Return key 
se lects the current l y 
highligh ted option. 

The recipe boo k uses a 

111~ llf£1ROH U~lR 

Bee t J( , t H:. n dbooloc 

Bw Ch .. is Nix o n 

1 ) ~ 

3) Probl • ~ Fi nd e r 

The main menu screen 

disc fi le to store all your 
favouri te formu lae for good 
beers in a compac t, easily 
retr ievable form - so you 
must have a disc drive to 
use this util ity. 

The recipe boo k presents 
you with ano ther menu of 
three options - find a recipe, 
add a rec ipe and pr in t a 
recipe. 

Because t here is as yet no 
recipe file to search thro ugh, 
we' ll first crea te one and 
add a rec ipe to it. Selec , 
option two, and you will be 
asked fo r the beer type . 
Answer w ith bitter, lager. 
ale or whatever. 

Next you are asked for the 
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Trouble 
brewing? 
Add a bit of fizz with CHRIS NIXON's 
extremely handy beer kit handbook 

bee r's name. This would be 
whatever varie ty is on the 
kit's label, such as Extra­
strong, Old fashioned and 
so on. 

Next, you are prompted 
for t he ori gi nal gravi ty . Th is 
is the g ravity obtained 
before fermen tation starts, 
and shou ld be arou nd 1038 
for best bi tte rs, or 1040 and 
upwards fo r a lager. 

The final gravity is asked 
for next, and is the gravi ty 
obtained immediately 
before bo tt ling. It shou ld be 
close to the 1000 ma rk to 
indicate successful primary 
fer mentation. 

You now have eigh t l ines 
of t ext with w hich to enter 
all the ingredie nts. Unless 
you are t ry ing for a very 
fa ncy brew, this should 
mo re than suffice. 

Press Retu rn at the end of 
each line, and if there are 
some l ines leh spare press 
Return until you are 
pro mpted fo r the method. 

This time yo u have 12 
lines in w hich to enter th e 
met hod. Proceed as for the 
ing redien t s, and when t he 
final l ine has been entered 
the whole recipe will be 
saved to disc . 

If it is the firs t time you 
have used the program, a 
new file w ill first be ope ned 
before t he recipe is sto red. 

To retrieve a recipe fo r 
ei ther casual scanning o r 
printing ou t, select option 
one or three res pectively 
from the recipe book menu. 

The p rocedure is the same 
for bo th - you are asked first 
for the type, and then the 
name, of the beer you wa nt . 

The w hole file is scanned . 
and if no matching beer is 

fou nd t he computer will 
beep, and you will be re­
turned to the prog ram's 
main menu. 

If a ma tch was found and 
you selected the Find 
op t ion, your rec ipe will 
appear nea tly on the scree n, 
otherw ise it will be p rin ted -
so make su re t hat the pri nter 
is on, and at the top o f a new 
page, befo re selecting 
op tion three. 

Yo u will no t ice at this 
stage that the prog ram has 
perfor m ed a ro ugh calcu­
lation of the pe rcentage 
alchoho l con tent in the beer . 
based on the o r igi nal and 
final g rav ities entered . 

The two rema inin g 
op tions on the main menu 
are for refe rence only . The 
b rewing guide d isplays the 
comp let e gene ral me thod 
for b rewing a wet kit, whic h 
is the sort o f kit ava ilable in 
most supetmar kets in th e 
for m of a ti n of liq uid mal t o r 
ba l'l ey, mi xed with o thel' 

16 RE" e,,r Kit Handboo~ 
20 REM Sy Chris Nixon 
30 RE" (C) Electron Ustr 
48 RE• 
58 ONERROR 6010 930 
60 •K.te (lOSE~e" 
70 •ODE1:PROCsttup:REPEAT 

:CLOSE•e 
89 PROC•tnu:UMill0 
99 OEfPROCsttup:Ol~1enuS( 

1,2l, ing$(7),1et ~S(t l) :FORXl 
=ll01:FORYXi9l02:R[AD1tnuS(X 
l ,ll):!EXT:NEXt:ENDPROC 

199 OEfPROC1enu:CLS:PROCcs 
r(0) :COlOUR129:COlOUR0:IORY% 
•8T01:PR!NltAB(t8, Yl)STR!h6S 
<11; -J:NEXl:PRINfl!B(l1,11 
Tht HECUON USER TiB<l1,ll 
Bur Kit ri1ndbook":COL0Uil2 
8:COLOURI 

110 PRINTUB(ll,6) By C~ri 

ingredien ts such as hop 
extrac t. 

The b rewing met hod is 
spl it into five concise, easy ­
to -follow stages and applies 
to virtua lly all we t kits . But 
always read the instr uctions 
on your tin, jus t in case they 
vary in some imp ot tan t 
de tail. 

The p rob lem finde r i s for 
whe n yo u r brew has fa iled, 
o r develope d pr oblems . 
Selecting th is opt ion lists six 
possible sympto m s, o f 
whic h one o r mo re should 
apply to all prob lem s. 

Press the key cot respo n­
d ing to a symptom w hich 
you have obseived in your 
beer, and a short li st of pos ­
sible causes and remedies 
w ill appear . 

That jus t about covers 
using the Beer Kit Hand­
book. It sho uld p rove helpful 
to most home b rewe rs, and 
my recipe boo k has certainly 
fo und new life in its co m­
pute r ised for m. 

s ~iAon·:PRO(scan(0):0~ YXGO 
lOIZe,lli , 148 

128 PlOCrtclpe:EHOPROC 
Ill OS(tl'IX11":Pi0Cguidt: 

HOPROC 
110 OSCll'fX1l":PROChtlo:E 

NOPROC 
150 DEIPRO(sc,n(Nll :•o,e28 

8,256:DRAV1821,156:DRAV1824, 
612:0RAV288,611:0RAV288,256: 
COLOUR128:COLOURl:f0RT%•0102 
:PR!NTTAB(tl,Yl•l• l4)SIRS(Y% 
rl}; ' l ·;1tnu$(NX,T%):MEXT:Y 
1,e 

160 (0lOUR119:tOlOUR8:PR11 
lTA9(1J,Yl•3tl4l•tnuS(MX,lX) 
:Tl•E•l :REPEAT:UNTILTl•£>7i0 
RNOTIN(EY(· 99):i£PEAT:l l • !NK 
El(-99) :Jl•INKEY<·T<>:umu 
I OR Jl:lf JI Yl•Yl+l:COLOUi 
128:(0LOURl:ENOPROC 



170 COLOURll8:COLOURl:PR!~ 
fTABt13,Y%•3J14)•envS(Nl ,Yl ) 
:Yl•Y%•1:!fY%•3 ll •0 

18! 6010160 
190 OEIPROCrec1pe:Cl l:PROC 

csr<B) :PROCbndtd .Petr Red 
pe 9ook·) : PROCu1nC 1 > :O!ilt60 
10100,110,220 

IOe PRO(find:!NOPROC 
118 PROCadd:!NOPROC 
110 PRO(print:ENOPROC 
230 Oi\lA'lec1pe boot ·, Bre 

wing guide ,'Prob l u finder 
, ·fi nd I ttdp e· , Add a t eci 
pt , Print a recipe 

140 O!fPROCh,adtr(Al l:COlO 
URll9:COLOUR8:Ll•19•L!NAI /I : 
f0Rll•0TOl:PRINTTl8CLl, YIIS1 
RINGIClENml; ):N!Xl:PRIN 
TTA8(l ltl,llll :COLOURll8:(0l 
OURI: ENOPROC 

151 OEiPROCfind:ClS:PROCt, 
r(1}:PROCheader <·find a aeci 
pe"): •IXII 

26! INPUT 8rer type , t 
$: lh1PUT .. Seer nHe ,nS:PRl 
1ff· l'luse ..,,u .. . ·; 

170 CH!•OPENUP"IECIPES :RE 
PEIT:REPEAT:PROCgtt:UNT!L(ty 
peS=tS ~KO na1eS;nS)OR EOF•C 
HI 

281 lf NOT{typeS=tS AND na 
otl• nl) UNTll EOf•CHl :CL0SE•0 
:VOUl:!NOPROC 

190 PROCdi,play(8) :• fXII 
300 REP!Al:UNT!LlNK!T(·99l 

:UNlll!Of•CHl:CLOIE•CHl :ENOP 
ROC 

318 OEfPROCget: lNPUi• CHX,t 
ypeS:JMPUT•CH%, n11eS:JNP~T•C 
W%, ogX: INPUT•CHl, tgl :l~PUT•C 
HX, ,o l l :f0Rll•B107:INPUT•CHI 
, ingl(L%):NEXT:f0Rll•B1011:! 
NPUT~CKX,1tthS(l%):HEXT:ENOP 
ROC 

3lS OEfPROCrtaO:lHPUT•CHt, 
dl: lNPUl• CHl,dl:INPUT•CHl ,dl 
:l~PUT,CM%,d%:INPU1•CMt,dX:f 
ORLl •i 1019:!NPUltCHl,dl:NEXT 
: ENIPROC 

330 OEfPROC,do:CLS:PROCttr 
(1):P ROChuder( ·Add a r tciot 
·J:HXII 

3'0 IMPUT ·-s "r tyl)t , t 
ypt S: IHPUT Sur nut ,n11eS 
: tNPUJ'Ori g ina l gr•v i ty , og 
l:Jb.PUT'fina l gravhy ' , fg%: 
,oll • Cogl· fgl /7) 

350 PRIHT' Nov tnttr 8 Lin 
es of i ngrtdi enu 

369 FORtts8J07:PROCosvord: 
ingl(l l l•AS:NEXI 

376 PR UH ·wow enter 12 ti 
nu of etthoei 

380 fORLX•0TOll:PiOCo,,ord 
:atthSfl l )=AS:NEXT 

l9B CHl •OPENUP REC! PEI : lf 
CHt:9 PtOCcreate:PRO(put:Cl 

OSE, 0: ENOPROC 
<ii REPEAT:PROCr tad:UNIILE 

Of•(HX:PROCput:ClOIE•B:ENOPR 
oc 

410 OEfPROCosvord: !&CB0:&( 

se,1&ce1,,e,11ce3,31:!1ce,,1 
17:AX•l:Xl•i:Yl•IC:C•lLlf ff l 
:AS•IIC8B:ENOPROC 

£2B DEFPROCout:PRl~l•CHX,t 
ypeS:PRINt~CH%,~a1eS:PRINT•C 
Hl ,ogl :PilHT-CMl, fg?:PRINT•C 
Hl,,o l l:fORLl•0107:PRl•T•CHI 
, ingS(L%) :NEXT:f0Rll•B101l:P 
RlHt~cwt,1et~S(ll):NEXT:ENCP 
iOC 

4JB OEfPROCc,r(C!l:VOUll,1 
, CX;6;0;B;:ENOPROC 

440 OEfPROChetp:Cl S:PROCcs 
r{ 1) : PROChtadtr {-Setr Ki ~ Pr 
oblu Findtr) :VOU28,0, 31,39 
, 4 

,;e PRINT ·Hu: · ··11 e 
eer stopptd ftr1tnti ni 

46& PR Uff2) Bter dtvt loo, 
<I sour tastt ~ 

47e PRINT 3) Sur dtvtlope 
0 ytisty usu · 

481 PRUIT O Sur bteolt 
oo gassy · 

49m PRUU 5) Ster beco1e t 
oo f tu 

Sia PRJIU 6) Bur stay t d 
co d oudf 

510 COLOUl119:COLOURe:PRlN 
iTA8(B,24 tPrus 1·6 . . . ; :( 
OLOURll8:COLOURI 

This k Ofle of h1md1ecb ol progr1m, 
now •v• i•b l• fREE to, downk>.cling 

on mkroliok 
In Mldi1.00n to 11'1~ m•ny 86C Micro 
progr•m• will •l•o Hin on th• 
Elkt •on 

;ze REPEAT:G%•GET· 48:UNT!L 
G!>B 4NO Gl<7:0N61GOT0530,59 
8,650,708,73B,838 

538 <LS:PRINT ffrHntui 
on has teased btcaust t i t~er 

540 Pillil 1) Hit o;n UIO, 
has r i un abovt 26 (" 
S50 PRlliJ 2) The b;n HIP. 

has hlltn bt lOI.' 20 C 
S60 PRINT"}) lnsuf1icient 

yust wu uud · 
S79 PRIHH) The sug,r QtY 

i s ltu thn 1KG/t.8pu' 
588 PRO[pau,e:!HOPROC 
59B CLS:PR!Nl', ht bm I 

astts sour btcaust titber · 

690-PRUffl) Seu• was lth 
to coll ect on bin froth · 
61e PRiMT' 2) Equ1paent was 

not thorough ly sttrl t, · 
62e PRUIT 3) iht avt. bill 

tup . rose abovt 26 ( 
631& PRINrO Stddy in bill 

or oottlts was disturbtd 
6•8 PROCpau,t:ENOPROC 
658 ClS:PRINl lhf bttr t 

ast,s ytasty btcaust ,itbtr 

66B PR!Mlll 1ft finJl 9r, 
v i ty 'IIU abovt 1&18" 

ll70 PRJ~n> Not enough pr 
i1i n9 su; ar ustd 

680 PU,ff}l Too ,uch yus 
t ustd · 

69B PROCp1u,e:!KOPROC 
7H tlS:PRlNT lhe beer l 

s too t lit bteause ' 
716 PRtNT 1J loo IIJCh pria 

ing su;ar used 
718 PROCp1u,e:ENOPROC 
730 ClS:PU'wT Tht ottr 1 

s too flat because eithe r" 

740 PRI~J 1) Hot enougn pr 
i1in9 ,ugar used-

756 PiHWl> Kot enough yt 
ut iddtd to won · 

,769 Pi!IH l) Yust under·f 
tratnted -

770 PRllil 4) Av, bin teip . 
allo ~ed to drop too far 
780 PROCpau,t:ENOPJOC 
798 Cll:PRINT' l hf oe,r 1 

$ too cloudy btcaust e 11htr 

888 PRINT 1) Sin not s toccl 
before Oou ti ng" 

810 PRHW2} Seci1eru in b 
in or bou lt distvroeit" 

820 PRUW3) Beu is natur 
all y cloudy • ust fi nin;' 

8JB PROCpau,t:E•OPROC 
84B OEfPRO(pause:COlOURll9 

: COLOURS: PRINTT 18( 12,IO"Prt 
SS SPiC:t bar';:COLOUR128:COl 
OURl: REPEATUHllLlM(EY(·99) :V 
OUl8,9,l l , J9,B:EKOPROC 

8;B OEfPROC9u1de:ClS :PROCc 
sr<i) :PROCl'ludtr('O,nct WET 
J:iT Brtwini Gulde) 

860 PaJU 1) Sttril ise A 
LL equip1ent thorougl\l y, ·u 
nless stattd other wise, tlOt 
y on into · 5 pint uuctpan 

and add L pinu of .. ·boil in 
g vitet. Bring to boi l and 1 
dd 1lGgranutattd sugar . Boil 

for 1S • inutu & tip into 
bin .·; 
870 P.UNT top bin- up to S 

;a ll ons···vhh cold up wu 
t r , St i r in yeast 

880 PiiHT'2) Pltcc bin to 
stand for 1L d1ys. E~eryoay 
take hydro1ettr rtad i ngs, an 
<I lift · any brown scu• fto• 
bttr hod. ·· 
890 PRHH"l) When hr1t nU 

t ion l'las fi ni shed, plicebin 
to $tand on a cold floor fot 
2 day$,Th1s ensures the std 

i1tnt sttt h s. ·· 
9Se PR!NT"L) lay bottles O 

ut on table, adding ~alfa tt 
aspoon of sugar to tac~ bott 
le. u ···tt.iis proves tricky, 
1ix 2@ spoontuls i n- , ju; 
vith sou of tht bttr , tbtn 
add anequal a,ount to tich 

bottle . 
91B Pim 5l Fill mh bot 

tte: sl owly 1nd up och on 
, t i raly . Stind bottles for 
2 • S oaysin var• cupboard f 
or stconduy - ftr1enut1on. 

911 (0LOURll9:COLOUR0:PRlN 
TU8{12,31l 'Prus space bu 
; :(0LOUR118:COLOURl:i£PEAIUN 
llllNKEY(·99):E!OPROC 

931 If ERR•II THEI RUN 
9,9 YDU7:PR1Hl atcipt fi 

le not cruttd . :PROCpau5e:R 
UN 

958 OEIPROCcr••te:VOUl:Pil 
tit ·creat ing ne11 Rtcipe Fil 
e .. . ; : CHX=OPENOUY-~" ioe, ·: 
EMOPROC 

960 OEffROCpri nt :(Ll:PROCt 
sr( 1): PROChuder( Print a h 
c1pt ·):•fXl1 

970 INPUT ··seer typt , t 
S: iHPUT Se:tr n11e ,riS:PRJ 
Hi PltlSt , ai ; ... ~ 

981 CHl•OPENUP REC!PEl":RE 
PEAT:REPEAl:PROCge1:UNl!lCty 
ptS:tS A-D na1eS=nS)Oi EOF~C 
~I 

999 IF NOT{types:,s ANO na 
etS=nS) UNllLEOF~CHX:ClOS£a0 
:YOUl:EMOPROC 
IB0e VOUl:PROCdl ,play(l) :CL 

S:YOU3:•rxll 
IBIB REP!Al:U~Tll!N~ET(•99) 

: UNI I LEO f ,CHI: CLOSE •CHI: E,~OP 
ROC 
li1B OEfPROCdispt ay(Nl):!f 

N!•i Cll:PROCttr(!):PROChtid 
er(n11tSt ' •t yptS) ElSE PRI 
NtnutS+ -HyptS :PR INISUI h1 
GS(lEHnauS•1•tEHt)'ptS, · ·) 

telB PRUI' 'OG: ;og!;TIBC 
16) f6: ";l91;!A8(31> IVOL: 
;vo U 
me PRINT' TOCl<);:COlOUR 

119:COlOURB:PR!il INGiEO!E~T 
S' : COlOURl 18: COLOUR I 

IB5i f0Rl%•8107:PR!N11o;l(l 
11:NEXT 

IB68 PRINT TAa(17l; :COLOUR I 
19: COlOURi: PRINl"RE !HOO : COL 
0UR118:COlOURI 

1078 FORll•BTOtl:PR!Nl uth 
ICU>; :NEXT 
1189 EKOPROC 

This listing is included in 
this month 's cassette 
tape offer . See order 
form on Page 53. 
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SO far in t his ser ies (which 
started in t he January 1987 
issue of Electron User) we 
have see n how to ent er, 
co m pile and ru n simple 
Pascal programs. 

This month we will look in 
more detail at the structure 
o f a Pascal program, inp ut 
and output, some new data 
types, how strings are used 
in standard Pascal and some 
simple text file handling. 

The firs t topic we will dis • 
cus.s is scope . This simply 
refe rs to how much of the 
program knows abou t any 
part icular variable, function 
or procedure. 

You'll know from last 
month that a program con • 
sists of an in it ial statement, 
followed by CONST, TYPE, 
VAR, various data , funct ion 
and procedure declara t ions 
and th en a series of state· 
ments surrounded by 
BEGIN and END. 

Eac h funct ion and 
p rocedu re can also have the 
same structure except the 
initia l statement is the tune• 
tion or procedure declar· 
ation. Look at Program I. 

PAOGRAM ttst (output) ; 
CONS! ttn , 1&; 
VU 1,y : UHUiER; 

PlOCEDURE proc1; 
CONS! l,n • 11; 
YAR y : IMTE6ER; 

PROCEOURE proc2; 
CONST hn ' 29; 
8EGU 
x:=lt n; 
writt ln( Proc Z , 1,y> 

£HO; 

em, 
y::t; 
procZ; 
1:: l,n ; 
writt ln( Proc 1 ·,1,y) 

ENO; 

&E6IN 
y : :• 1; 
procl; 
r: : l en; 
vruetn( lh in , ,,y) 

END. 

Program I 

When you compile and 
run thi s you will see that the 
int eger num is set to the 
value of the consta nt ten 
which is most loca l to it. 
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and things 
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Pascal examines input and output 

Also the procedure proc2 is 
only known to proc 1 as it is 
contained w ith in it, and it 
would be an error to refer to 
it in th e mai n program. 

You can nest procedu res 
or functions l ike th is to a 
leve l determ ined by the ver · 
sion of Pascal you are using. 
Also, the int ege r x is the 
same variable in bot h 
procedures . 

The ma in prog ram and 
the intege r y - declared 
wi th in proc1 - is only recog · 
nised by proc1 and proc2, 
whereas y, declared in the 
ma in data, is only recog · 
nised by the mai n program . 

If you fin d this all rather 
confus ing, th ink of it as li ke 
defining a lo ca l variab le 
within a Basic procedure. 

This can be summed up 
simply by saying that any 
it em you use in Pascal mus t 
be declared first, and the 
latest declara tion is the one 
that is used at any time. 

Once th e bloc k con taini ng 
the declared var iables is left, 
tha t variab le is removed 
from the program, lik e a 
Basic loca l variable . 

Also important in Pascal is 
the block struc ture and 
compound statements. 
Anyo ne fam il iar with Basic 
will recognis e : 

If nu1d.i PilH T 'Ntg1t iv t · :n 
u1=8 ELSE nu1:SGR(nu1) 

The equivalent in Pascal is 
shown in Listing I. 

Th is can also be written 
on one line if you like. but is 
muc h clea rer when split 
over several. If more than 

If nu1d.8 HIE!f 
B£6lN 
VRllEUHMegHi ve >; 
nu1::0.il 

END 
ELSE 
nu1: : sQr t < nu1); 

Listing I 

one statement is to be called 
ir the cond itio n is true (or 
called within a loop), they 
must be surrounded by the 
BEGIN and END keywords. 

Only one statement is 
called after the ELSE and so 
th is does not need a BEGIN 
and END. Also the semi­
colon is used to separa te the 
ind ivid ual statements within 
the compound one - the 
BEGIN/EN D. 

There are many examp les 
of both structures in the 
longer, mo re complex pro · 
gram listing on t he next 
page. 

Being a block structu red 
language, Pasca l is very 
easy to form into modul es, 
that is, procedures and func­
tions . 

Anyone who has written a 
large prog ram in BBC Basic 
will know the advantages of 
breaking up the code into 
more manageable portions 
which can be tested 
individ ually . 

When you pass a par­
ameter to a Basic procedure . 
it becomes what i s 
essentially a local variable, 
and any chang e made to it 
will not affect any variable 
outside the procedure. 

All the examples of Pascal 

parameter passing you have 
seen so far are the same as 
th is . 

Th is is usually an advan · 
tage, but if you thi nk for a 
minute, how would you 
wri te a procedure to read 
the leng th o f three sides of a 
triangle and return them to 
the mai n program? 

If ther e was only one side 
you could use a function to 
return its length, but what 
about t hroe sides? The 
answer to this is shown in 
Program II. 

Sy usi ng the VAA befo re 
the parameters s 1,s2.s3 in 
the declaration of procedure 
rd they are said to be passed 
by reference. This means 
that any changes made to 
them wi th in the procedu re 
are passed back t o the call­
ing program . 

This is achieved by ettec· 
tiv ely passing the address of 
the variable rather than its 
value. although t he pro · 
gramm er does not need to 
know about that. 

The final lis ti ng -Pr ogram 
Ill - shows how th is faci lity 
is used in t he functio n 
readbuf. 

Program II also int roduces 
severa l other items of inter · 
est. Th is is the first time we 
have come across the REAL 
data type. 

As in Basic, a real number 
is represe nted by five bytes 
and can t ake a value of 
between - 1.1e3a and 
+1.7E38, whereas integers 
are re prese nted by four 
bytes and take values 



between - 2147483648 and 
2 147483647. 

We have already seen 
WRITE and WRI TEL N 
before, and in many ways 
they are simi lar to th e Basic 
command PRINT. 

Unfortunately there is no 
space to describe them in 
much detai l - this is do ne 
very well in the manuals and 
I would only be repeat ing 
them . Howeve r, you can see 
how the ou tput is formatted 
from the examp les here. 

You may have a l ready 
noticed in last month's issue 
how to specify the numbe r 
of d ig i ts and spaces 
required w hen outpuning 
integers, by following the 
variable name wi t h a co lon 
and the number of charac· 
ters req uired . 

For rea l num bers, a 
second colon and number 
sets the number of decimal 
places prin ted. 

There are de fault val ues 
lo r all of the field wid ths, 
and you do not have to 
follow a variable name by a 
formatting field i f you don' t 
want to . 

Forma tti ng only applies to 
ou tput to TEXT files, and we 
will see some other types of 
file next mo nth . 

One other feature of the 
above program are t he func ­
tions READ and READLN. 
These are Pascal's equi · 
valen t of Basic's INPUT or 
GETS. 

READ, when applied 10 a 
tex t fi le and the defau lt inpu t 
channel (the keyboard) can 

PROGiAK WOROS (\nput,output,wordtilt}; 

<• This progritS rtia tht text in a 
ttxt file if'IO prints out the nu1btr 
of ch1r1cters, vords 1nd lints . 

M.J.Plu11er <c> Electron user •> 
CONST 

longlh1t : 255; 
n11tltl'I : 81;(t Ch1nie for nonAOfS •) 
di splt11 s 48; 

TYPE 
lltn 
l intbuf f 

VO 
buf ftr 
t;tenue 
l fotlen 
1i1ordt i lt 
cc,wc, lc 

: 1., lOl\itiM ; 
'PACKED ,aa,, [l! en) Of CHAR; 

li ntbaff; 
li nebuff; 
l ltn; 
!Ell; 
mma; 

C• function which reads ln a string 
fcoa cht given input and returns 
t~e nusber of characttrs re1d *) 

rUHClION readbuf (VAR infilt : 1fXl ; 
VAR bul : I inobufl ) ; !Hl!GER; 

VAR 
len gth : lNTEGER; 

BEGIN 
FOR ltngtb:•1 TO lc~gl;ne 00 

buHltngth] ; ; ·; 
ltngth:::1i 
VMJLE (ltngth<longline) ANO 

\Of EOLH(;nfil t) 00 
BEGIN 
REAO(infilt ,buf(ltngt~J>; 
ltngth:;ten;t~•l 

EHO; 
reidbuf :; \ength; 
l!AOLNlinfil ol 

ENO; 

<• function ~~ich analyses a lint and 
c1lcvl1tts bow ,any vocds in i t • ) 

fUNCJJOM analyst(bu( : l intbuff ; 
nu•:lltn) : llt1E,Ei; 

Program Ill 

Programming 

v,a 
otr , co11nt : UH EGER; 

8lGIN 
If nu1<ton9tint TRE~ 
nu•:=nu1tl; 

count:=B;ptr : : 1; 
WHILE ptr<nua 00 
8!G!N 
WHIL!(buf[ptrl IN IC~RC91, II 

ANO Cptr<nva) 00 
ptr:s1>tr•1; 

l f pt r<nv• THE# 
count:=ccunt•l; 

WHIL!(NOI (buflp1,) IN CCHRl9l,' Ill 
AHO Cptr<nua) 00 

PU: :pt r• 1 
ENO; 
an1lyse:=co1.1nt 

EH(); 

BEGU 
MOOE 161; 
wc: =9; lc :=9;cc:=9; 
VIIIELN; VRIIELN; 
VIIIELH( 
VIITELN( ' 
VUIELN; 

VRITH file : ); 

Word Counttr ) ; 
::: ::::::::: ), 

If readbuf(inout,filtA11t)>n11elen THEN 
WRlJElH ('Fi ltnHt is tco lon; > 

ELIE 
BE6lN 
iESEl (vordfilt,filena1e); 
VHll! NOT EOf(vo,dlilt) 00 
emN 
lin t l tn :•rt1dbufCwordtil t,buttec) ; 
cc: :cctl i nt len; 
vc:;~c•1n1lyst(butfer,llneltn); 
lc :• lc+1; 
VR!IE(',') 

OID; 
ViJT!LN;Vl!lELN; 
VRiTH!t( CbiriCltrs: ; 
Vi I TELW(11ord, 
VRtTELl~C'linu 

END 
ENO. 

,C4:Sl ; 
,vc:S>; 
, le :S> 

end of lines in a disc or tape 
file. 

PROGiAA s;d,s{in,ut,output); 

read in num bers in Asci i 
d igi ts and conve rt t hem to 
actual nu m be rs, and can 
also read characte rs. 

The func ti on eoln is of a 
new type called Boo lean, 
and ca n on ly re t urn th e 
val ues TRUE or FALSE. 

Program II 

VAR sidt1,s1dt2,sidtl : iElt ; 

PROC£0UR[ rd ( ~lR s1,s2,sl: REJL ); 
BEGIN 

VilTE Unttr l tength5 :') ; 
READlH (51,s2,sl) 

ENO; 

am, 
rdtsid e1,s ldt2,sid eJ) ; 
VRiJHHC'Sidu art ·,s idt1: S:2, ') 
VRIIEC,idel :1:1,' : ·,s idtl :5:1 ) 

ENO. 

READ expec ts the num ­
bers input to be separated 
by co mmas o r placed on a 
new li ne. 

READL N w ill read as 
much of the in put as w ill 
satisfy the paramete rs and 
ignore t he rest on that li ne. It 
mus t also be called to clear 
the end of the line. 

Note t hat you cann o t 
chec k for th e Retu rn key 
pressed, but mus t use the 
funct ion eoln( inp ut) instead. 
A si milar check i s used for 

Files are opened fo r 
reading using RESET and 
fo r writing using REWRITE, 
as can be seen in the fi nal 
lis ti ng. 

Note th at a fi le variab le 
mus t be the first para meter 
in a READ or WRITE state· 
men t, and if there is no ne, 
t hen inpu t from the key ­
boa rd and outpu t to t he 

Tum to P•g• S8 ... 

M(lrc.h 19811 ELECTRON USER 51 



Programming 

.,. From Pag e 57 

screen are assumed 
respective ly. 

Finally, we come to string 
hand ling in Pascal. In ISO 
Pascal level zero, which is 
the version in t he Acornsoft 
rom, can on ly be described 
as painful. 

You have al ready seen 
string constan ts in the 
esamples surrounded by 
single quotes. String var i· 
ables in the ir simp les t form 
are dec lared as follows: 

TYPE st r ing;PAC(ED ARRAY 
C 1.. Sl 

OF CHAR; 
VAR n,ae : str ing; 

T his brings up several 
issues . Firstly, arrays are 
declared as shown, with t he 
sub range after the declar ­
atio n showing the size . 

The fi rst va lue in this 
range need not be one, but 
can be ze ro, - 1 or any 

in tege r you like. Obviously, 
the f inal va lue must be 
greater than the fi rst. The 
PACKED keywo rd t ells the 
co m piler to optimise the 
memory space used, even at 
the expense of processing 
speed. Strings must be 
PACKED ARRAYS. 

You can set a string var i· 
able to a cons tant va lue as 
in Basic's 

nueS=·fr ed' 

However. in level zero 
Pascal, you cannot say: 

nue :='fr ed'; 

because name is an array of 
di mension eight and Fred is 
a constant o f d imension 
four. The correct way to 
w rit e t his is: 

nue : !:' fred 
({TJ}, Four spaces •} 

Simi larly, you cannot say : 

°"' '"' ,., 
"' "" .... ,.., 
"' "" ... ,.,. ,.,. .,, ... 
'" "' ... 
"' ... 
'·" ,.., ,.., 
"'' 2.50 .... 
2.!0 

'"' ,.,, 
'" ... 

12.SO 

12" 
12" 
12.lO 
12.lO 
12.SO 

MITHRAS SOFTWARE 
PO Box 151, th uklen, Bedford, MK45 2YH 

Tel: (0525) <02630 
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If nue:. Fred' Ti!Eh' 

- you must say : 

H nau : 'fr t d THEN , • , 

Also, when you pass 
stri ngs as a parame ter to a 
procedure it mus t be of the 
correct dim ensio n and 
subrange . 

You cannot return strings 
from a functio n in standard 
Pascal. and so you have to 
pass th e string parameter by 
reference . 

You will be pleased to 
know howeve r, that almos t 
every o t her version of 
Pascal, as well as having 
t hese facil it ies, has much 
bene r stri ng types and func ­
tio ns. 

These are no t standa rd, 
and so yo u mus t learn the 
st ring hand lin g ror each 
vers ion. 

Now loo k at the final list · 
ing, Program Ill . This w i ll 
read text from a disc or tape 

file (i f you do no t have View, 
you can use the Pascal 
editor to ge nerate a file) and 
count the characte rs, words 
and lines withi n that text 
file. 

It uses all of the concepts 
we have already discussed, 
the on ly extra thi ng being 
the EOF funct ion, w hich is 
the same as t he Basic EOFJ!I, 
excep t that it is a Boolea n 
function and returns va lues 
of TRUE and FALSE. 

Note th at the TEXT file 
va riab le is also declared in 
t he PROGRAM state ment, 
as well as in the VA R 
section. 

• Next month we will look 
at structured data types and 
some more features of file 
handling, along with some 
other important ideas. As an 
example, I'll list a program 
which will allow you to 
maintain a record of the 
weather. 
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HAVE you eve r been lost 
and stopp ed t o as k a 
passer-b y how to get to 
you r dest inati on? If so, no 
doubt you 'll have been to ld 
t he way . wit h th e a dd it io n 
of " But I w ouldn't st art 
from here" . 

Well assemb ly language 
is a bit li ke that. There 's no 
obvious place to start . 

No t that it's difficult . It 
is n't. It's just that before you 
can vse it properly, there 
seem to be a lot of th ings 
that you have to know .. . 
B inary and hexadecimal, 
obscure operating system 
calls, memory maps, reg is· 
ters , interrupts ... 

There's a bewilder ing list 
of things that can creep in to 
discuss ions of assembly 
language . To the novice it 
can seem overwhe lm ing . 

It needn't be. You don ' t 
have to be a gen ius to learn 
assembly programming -
look at some of the half-wits 
who do it (I'll send a signed 
photo on receip t of an SAE }. 

All you have to do is to 
take it bit by bit and don't be 
diverted by the obscur i ties 
you ' ll come across from 
time 10 time. 

Take t hem on trust and 
come bac k to them late r 
when you 're mo re at ho me 
w i th thi ngs. Just conce rn 
yourself with the essen tials 
and you'll realise how easy 
assembly language is. 

You're already fam i liar wit h 
some of the basic concep ts 
you ' ll need , even if you 
don 't realise it. 

You know that your Elec· 
tron has 64k of memory. 
You also know it's got a 
silicon chip at th e heart of 
t hings. the 6502 (poli te ly 
know n as the Centra l 
Process ing Unit or CPU). 
This is the brains of the 
micro . 

With these two concepts 
you can get to grips with 
assembly lang uage. 

The classic mode l of a 

Begin learning how to program the 
6502 with Part 1 of PETE BIBBY's 
easy guide to assembly language 

computer ' s memory is as a 
series of pigeon holes -
locations - wh ich are used 
to st ore things. A more 
accu rate description is as an 
ordered collection of one 
byte locations , each 
ident i fied by its own unique 
address. 

If you·ve done a bit of Basic 
programm ing then you can 
loo k on the memory as a 
one -dimensiona l array of 
one byte elements, w ith the 
array index being the loca· 
lio n's address . 

The Electron has 65.S36 of 
these locations which is an 
awfully big array or a huge 
flock of pigeons depending 
how you look at it . 

So what, you might ask, i s 
in thes e memory locations? 
That 's the fundamental 
question. As you delve fur· 
t he r into machine code 
you' ll seem to spend your 
life wondering just what i s 
in a loca tion and how i t got 
t here. 

A1 its simplest. all that can 
go in to a loca tion is a 
numbe r. And this number 
ca n on ly take values 
between zero and 255. A 
machi ne code program con· 
sists of a who le set of these 
nu mbers one after the other 
in memory. 

When it's given the elec· 
tron ic equivalen t of a kick 

start, the CPU takes a peek 
at the first location it's poin· 
ted at and stans to run the 
program. 

To be precise , it drags the 
conten ts of t hat location 
from memory and puts it i n 
one of i ts reg isters (a sort of 
electronic note pad) whi le it 
tries to fig u re out what it 's 
supposed to do next. 

Th is nu mbe r is an inst ruc · 
tion . a code that gets the 
6502 chip to do something. 
In fact al most everyt h ing 
that your Elec tron does is 
th e resu lt of obeying 
inst ruc tions ta ken from 
mem ory. 

Actually most instructions 
need something else as 
well. Suppose I instruc ted 
you to add . You'd probably 
ask "add what to what?". 

The 6502 is just the same . 
Most of its inst ructions need 
data to act on and this data 
i s stored as numbe rs in 
memory. When t he chip 
decodes an inst ru ct ion it 
looks in the memory for any 
data it needs and brings it 
i nto its reg isters to work on. 

Obviously there 's a lot 
mo re to it than that. but if 
you grasp the fact tha t a 
machine code prog ram co n· 
sis ts of a series of nu mbers 
tucked away in a series o f 
memo ry locat ions, with 
some of these numb ers 

be ing instructions and 
others being data , then 
you're well away . 

Now these numbe rs 
aren ' t stored in our every · 
day decimal format. T he 
m icro uses binary, which 
looks like a lot of zeros and 
ones all strung toge t her . 

To ma ke things easier for 
themselves, machine code 
progra mme rs decided to 
write down the nu mbers in 
hexadecimal no tat ion. 

These op codes, as they 
are know n, are still conver · 

Turn to Page 60 • 

litltMI 
::d:~-f~:::~~ machine 
sentation of 

8 
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· rogram· mstructions and d 5 
actual ra ~ta, the 
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An assembly language 

pro_grsm is a program 
written entirely · 
mnemonics . Thi i.n 
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code b mto machine 

Y way of an 
assembler Program 
is ~~e assembly pr,;gram 
c di o~n as the source 
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. • t e term 
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ted to binary (or rather, its 
electronic representation} 
for use by t he mic ro, 
hexadecimal just being used 
to make things easier for the 
programm er. Afte r all: 

Ii 19 18 

which is hexadecima l, is a 
lo t easier to hand le than 1he 
binary: 

11e11e11 11111111 11111111 

even if you don't know what 
it means in either case. 

It gets even simpler if you 
rep lace the hexadecimal 
w i th assembly language 
mnemonics. These are 
eas ier to use than spell. 
They ' re shorthand terms for 
the inst ruct io ns. 

Allegedly more mea n­
ingfu l and so more memo r· 
able, they s1and for the op 

Why program in 
assembly language ? 

• It's a lot faster . • 
• 11 takes less memory. 
• Some functions are 

easier ro use from 
machine code. 

• It's sexier. 
• It's a status symbol . 
• You can baffle and 

amaze all your friends. 

codes. Even tho ugh you 
kn ow not hing about 
assemb ly language you 
should be able to grasp that: 

AOO 2S,48 

means lhat 25 and 48 (in 
decimal) are to be added. 
It's a lot better tha n the 
hexadecimal and binary 
equivalents we just met. 

In fact all mach ine code 
programs are wri tt en in 
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assemb ly la ng uage and 
then translated into 
hexadec imal values which 
compu1ers stor e as binary 
numbers . (Inc identally, I 
made the earlier ones up, no 
CPU will run them). 

At first, programmers 
used to use tables to trans · 
late the mnenomics in to hex 
values and then, believe it or 
not, flick switches to set 
each byte in memory 
manually . 

It didn't take long before it 
dawned on someone to 
write a program to do it for 
them . Hence the first 
assembler was born. 

An assembler is a pro ­
gram t hat takes a lis ting 
wr itt en in t hose helpful 
mnemonics {e asy for 
humans to grasp) and con ­
vans it into binary (which 

, the comp ute r can under · 
stand), storing it in memory, 
ready to run. 

You start the assembler, 

give it your assembly Ian· 
guage program (t he 
mne mon ics) and you get 
machine code in return . 

Assemblers do a whole lo t 
mo re as well, and it often 
seems that you have to 
spend more t ime learn ing 
the ins and outs of your 
assembler than you do to 
learn assembly language 
programming itself . 

Having said that, 1he joy 
of the Elect ron is that Basic 
has a built -in assembler 
which ma kes th ing s much 
easier. 

Again. you're best 
advised to stick to the basics 
(which is not the same as 
sticking to Basicll and leave 
the complications for later. 

• Which is almost where we 
came in. If I were you, J'd 
start from here. Next month 
in Part 2, we'll start 
assembly language pro­
gramming . 
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Fea1t1tt • 80 OOILtm d.spe,y, up io 64()2) Ae~ per reccrd ard 2S4 Chnden pe, f~ 
• Merge teco,ds w.lh ~ IA,$ ' ~ !JehCal. l'Llffltneal sc-1 on ¥,r flelCI 
• Ptoe1.u fie'.s lot woro proc • Fll!d warcn pai:ems.,.1ove search 
• ~ lie worNi(ll'I i'I hNder • Ful ed~'Seattnofd.1 1ao11J 
• Flt $tlt lmiieo on, r,,, cl$C • fml se»c1ed lekls,WflCI ()l'lrC $1y1e 
Compatible versions for ALL Acotn microcomputers. 
This is the completely upgradeable database . 
Shadow RAt.l.'6502 SK p-oc. & Sioewaya Ram ~ . ELK & 88C (6a.slc) 
~ta .00. Add.t,onal \'ll'POt\1 {rol kehtr«lt:s),,t:4 .50. AltMleOes V.1-£14 50 

RAYCOMP SPREADSHEET 
Fea1.res: ' VWblt 4:el Silt . • Mlllbef ol Olis Oeoem!NICI cy eel Silt$ arid memo,y. 
• E.-.pres.saon t\'M)OI\ ' Repk.a!O'I. ' Mll diUQys. • W~ . 
Res comp,a!ble IWh AC-Database an, Gta:n Ulii'.4$ Shadow· RA.U.'6502 * · ;:roc.-(8.50. 
kdwntoes V.1-( 14.50. 

RAYCOMP GRAPHICS UT ILI TY 
Ace ftle o, K.at)!I' Ql'a.tttl. Pit o, bar CNl1S ~ dall ll"Offi FIC-OATA!ASEJSl>AEAOSHEET filH 
Cl ftll'l'I ke~ \\'.th saeen ~ prin1ou1. Pnoe C7 .so. 

Oroef~s: Scale UI d01al$ QI compttff sywm. 40,,0 lrack, DFSIAOFS to: 
RAYCOMP , 46 Frenchs Avenue, Dunstable , Beds. LU G 18H 
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THE BEST COMPILATION EVER 

for the BBC Micro and Acorn Electron 
Sam, an ardent fan of Supe rior Software's games, is 
always ready for a challenge ... and the tougher the 
bette r! Here's four games that, as time goes by, he 
returns to again and again. 

Citadel, a fascinating arcade-adventure, featu res 
over 1()0 beau tifully detailed screens of action. 
Computer Gamer reported: "The game is extremely 
good. Well worth the cash'.' 

88C Micro Dual CoS$el1e ............. £9.95 
88C Miao sv .. • Disc .................... £11.95 
88CM~Compae1J V," Oise.tl4 .95 

Acom Electron Dual eo..ette .....• £9.95 
Acom Electron sv,· Oise ••••.•.•.•..• £11.95 
Acom Electron Jv2· Disc ............. £14.95 

Thrust is simple and fun-to -play, yet incredib ly 
realistic and highly addictive. 
"This game has class . .. try it!" urged Computer & f 
Video Games. '' 

Stryker 's Run is a challenging action-packed com­
bat game. 
"This game will impress you .. . the graphics are 
stunning ... this should be in every collection;• 
A & B Computing remar ked. 

) 
l 

Ravenskull is a massive arcade -adventure game, full f 
of puzzles and problems to be solved. r 
Acorn User commented: "Ravenskull isa very good J 

l game and is destined to become another Superior 

1___:::~e=l::e:BC~+a:::::=~~::_~-~ "U..... . .,.. =· _J 
~ ( SUPERIOR 
~ SOFnURRE ACORNS9Ff 
OePl PS2.RcQont Howe. Skinnef lo ne, Leeds LS71AX. Jel&phon« OS32 459453 

Plecse rnolle 
o llchfoQuei 
oo,ab lU> -Soltware Ud~ • VISA 

24 HOUR lELEPHONE 
ANSWERING SERVICE FOQ 

0QD£RS 

OWtOUAl:ANTtt 
• Al ft'IO!I OIOM Of'e 0.W)Olc;hea 

• iWlln 2, houl'S ~ 1111kbu CO$!. 
• ~Ond DOCkln,o ilk M 
• fo\ll,Y co»fl"ltt ()l'l(ld •tet •1 • 1>e 

tee*>Ceo iif'IVHCIIO"IIV o .... ___ .,o..."°"""""'~ 
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APlmPOIIM!IYONIWHO 
COMPl.l1ES 1Hl eAMI 

Buy Boneeruncher and see ii ( 1 
youcancompteteollthe IJ 
game screens! 

Aiisucces.luiployerswili ~/ L_ ·· 0 
rece iYe a superb portab le /fr 
rad io wi th headphones 
Ollumoted on the right), a ~- - t 
colourful Bono·, Bath ing Co. i\ 
badge. and a signed 
certi ficot e. •· 

Closi ng Dote : 30th April, 1988 

C0MMOD0H64,'12I • COMWOOOH AWIG.l 
110 M:ICtO • ACOON IUCJION 

Bono The Dragon a nd his Flourishing Business 
You"a ro Sona. a friend ly d ragon resid ing in a p ietureSQue seo.eostle. 
As a shrewd buslness-<frogon, keen on .. n ice llttle earne rs': you make 
your Uvfng by sell Ing soap to the giant monsters who ba the in lheseo 
surroundi ng the castle. 

With the o ld ol yeur busin ess portne<, named Fouy: \lol(j)roduee lhe 
soap by coll ecti ng skeletonsomongsi the oosue caver ns and then 
bo lll ng 'ihe bones in a cau ldron. · 

However, the oo stte co~r ns o re fraught with dange, : there ore 
monste rs who will kill vou . spiders who will eol you o live. and g looks 
who wi ll blookyou r po lh . ltwill poyyou dlvidendstool$OOYO ldthe 
pe rilous 1topdoors and hidden VOicanoes. 

A soop,opero no! to be missed! 

OUIGUAR ANUf 
• AU mo i l ordo,i ore Ck»POtcned with in 

24 hours by first-class post. 
• Postage ond pac king Is tree. 

Coise!IM. CU$ fC6',. i8C. fleclronl 
$Y."Dil,c$- t11.tS tc,6,1,.18CElec:ll'l:lnl Oept. 8C6. Regent Hous.e. Skinner LOne. • Foulty OOu&lkl$ on d dlict wtll b& 

reolooed Immed iate ly. 
J'n' l)J(:a._ m.H v.1n1ga. aac MoS* ComPOOl'J Leed$ 157 <AX. (11- ooe. noi olliKI YOUf .-OMory,lgN4 

Telephone : (0532) 459453 

• 

.. 


