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Supet&]ft . Super&]ft 
FORTRAN C 

FOR CP/M, CP/M-86, MS DOS, AND IBM PC DOS 

You have seen our Z80 8 bit CPM FORTRAN, 
now SuperSott FORTRAN 1s the answer to 
the growing need fora high quality FORTRAN 
compiler running under CP/M-86 and IBM 
PC DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For 
example, consider the benchmark used to 
test the IBM FORTRAN.-Results are as follows: 
IBM FORTRAN : 38.0 Seconds 
SuperSoft FORTRAN : 2.8 Seconds 
In its first release SuperSott FORTRAN offers 
the following outstanding features: 
Full ANSI 66 standard FORTRAN with impor­
tant extensions 
Standard data types, double precision, vary­
ing string length, complex numbers 
Free format input and free format string output 
Compact object oode and run time support 
Special functions include string functions, dyn­
amic allocation, time/date, and video access 
Debug support: subscript checking, good run­
time messages 
Full IEEE floating point 
Full 8087 support-available 
The current compiler allows 64K oode space 
and 64K data space with expansion antici­
pated in future releases 

'lnlol,\o<1d, p 44,0ci 25 , 1982.(Wh1lethed1fferent1al 
listed wllt not be the same for all benchmark programs, 
we feel 1t 1s a good 1ndicat>0n of the quality of our 
comp,let'.) 

SuperSott "C" is a professional quality com­
piler suitable for any programming task. It has 
been transported for use on the 8080. Z80, 
28000 , and 8086 families of micro-proces­
sors. We plan to transport our " C" compiler to 
the 68000 and other new environments as 
they come into use. This means you will have 
an easy transporting task as you grow into the 
next generation of m1crooomputers. 
SuperSott " C" supports most features of Unix 
version 7 "c:· It produces a highly opt1m1zed 
oode making 1t possible to avoid assembly 
language ood1ng for most tasks. The compiler 
is a two pass system. with pass one producing 
an intermediate oode. and with pass two trans­
lating and opt1m1zing to produce the assembly 
oode of the target computer. 
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You won'I be 
DOSs ing ou1side 
closed-up 
shopfront 
if you follow 
David Gues f s 
advice. 

Wonder chip 26 
Custom chip GTIA takes you into three 
more unknown colou r modes on )Our 
Atari . Richard lla"e sta kescom mand. 

PCN PRO· TESTS 
Software 28 
Progra m artificial intelligence into the 
Spectrum with SpecList - plus assembly 
language progra mming for Vic 20 buffs 

pog~ 33, and graphs without graft with a 
Victor/Sirius disk package P"8~ 34. 

Peripherals 36 
Ca n the Epson FXSO printer live up to 
the image of its predecessor. the MX80? 
Reviewer Barry Miles 1s impressed . And 
Drew Athol likes the noiseless speed of 
t he O liveui JP IOI ink-jct printe r pag~ 38. 

Hardware exclusive! 42 
Dawning of a new age for tO)·ntaking 
giant Ma uel? R ichard King gets 10 the 
Aquar ius first. 

REGULARS 
Monitor 2 
Acorn's growing pains page 2. Japanese 
portables at the Hanover Fair page 3. 
Canada plans a micro wave P"8" 4. 
software cont rol on Commodore pagt 6. 
wi1h more of 1hc latest news in "ords and 
pictures. 

17 
Four thousand entries chas ing four BBC 
micros. Find ou t if you were lucky (or 
s~illcd) enough 10 be a one-in-a-t housand 
winner. 

Microwaves 
Make waves, make money. Every 
compu t ing idea "e publish gets a £5 
feedback . 

19 

Routine Inquiries 20 
We' re all bewitched, but if you're 
bothered and bewilde red too wri1e to 
Max. He' ll ease your agony in his regular 
0 /Aco lumn. 

Gameplay 51 
Up. Up and Away on the A tari. plus 
cash ing in on your Sinclair pogt 52. and a 
brace of shoOling matches with a 
scientific twist (Vic and ZX.81) pag~ 53. 

Clubnet 55 
Full na lionwide guide to user groups­
contac ts at your fingertips. 

Readout 59 
I ligh praise for a Comal handbook but 
t humbs down for an Atari For th primer. 

PCN ProgramCards 63 
Complete )Our set o( Wacky Racers 
cards; a check chart for Commodore 
users. and more calendar data. 

Data basics 73 
Print ers. monitors. disk·drive s, modems. 
plotters- lates t on the pe ripherals. 

Billboard 80 
Hang it here. Your fru s"op. buy and 
sell ad sce1ion . 

Quit 88 
PCN' s lighthea rted way of signing o ff. 



Acorn shies off 
Frustration is growing among 
dealers and users or the BBC 
mtcro o,·cr the inablh ty of 
Acorn to del iver the goods on 
hardware and softwa re sup­
pon. 

The out look is not hopeful 
and you wm have 10 be pre­
pared for a wait of up to three 
months to obtain the add-ons 
you want . The only bright sign 
is that shops that arc not pan of 
the officia l deale r network may 
be ab le 10 provide a speedier 
sc[.Yl(C than Acorn 1tsclr. 

Part of the problem 1s that 
dealers arc having Ju.St as much 
difficulty as users in gcuing any 
kind of response from Acorn. 
Letters have gone una ns~crcd. 
the telephone appean to be 
pennancntly engaged lllnd 
tCkllics have had no effect. 

Latest instances of delays 

No guarantee 
of price cuts 
in tariff move 

include disk intc r facn and 
manuals for Fort h and Ltsp. 

Dehvcncs of the disk inter­
face arc being held up because 
of a shortage of the 8271 
con1rollcrch1p. Disk dmes arc 
also in short supply . 

·we have ne\ ·er had a disk 
drh·e in the shop; one deale r 
said. ·we asked for them but 
none ha\•e been delivered. We 
now sell Cannon and Cumana 
drive s - they arc cheaper and 
available ', 

The company. which 1s not 
part of the official deale r net· 
work. admitted t ha t ,1 has taken 
10 photocopying the BBC disk 
system manual tOO\'eroome the 
problem s of Acorn's refu sal to 
provide the manua l unless 1hc 
user buys the BBC dri\·es. 

The dealer also said that 
while he had been a ble to obta in 

disk interfaces fair ly promptly 
he knew of one officia l deale r 
'who had only JUSI taken deliv­
ery of a n order placed with 
Acorn 1n December. 

Aoomsoft admits there arc 
de lays with the manu a ls for 
Lisp and Forth. But it is pre­
pared to supply a photocop y of 
t he Lispglossarytoanyone 'who 
requests 11. The run manual 
won·1 be available until "late 
Ju ne· . 

Th ese latest supply problems 
will add 10 the grov.ing list of 
complaints le\ ·elled against 
Acorn. Yet users seem res· 
igned to their fate. 

With the non-appearance of 
the Tele text adaptor. second 
proccs.sor and the much 
vaunted Tube , waiting for 
Acorn is becoming a way of life 
it seems . 

Atari out 
of print 
1llc Ata ri therm a l pri nter is no 
more . 

Atari has withdrawn its £199 
printerfortheAtari800compu­
tc r m favou r of a soon-to-be· 
released modern Job - ex­
pected to be of 1he dot -matnx 
vanety. 

But the new one won '1 be 
ava ilable in this country for al 
least three months. so until then 
you' ll ha\'e to be conte nt with 
Epson or Ccntronics -type prin· 
ters hooked up through the 
Atari interface module . 

An Alan spo keswo man 
could give few dc1a1ls on the 
price, release date or specifica­
tions of the new pnnter . 'Thre e 
mon ths is probably closer 10 the 
mark than51.x(for1hemac:hmc"s 
release dat e), she s.a1d. 

Although the printer won' t 
be available for a 'while, Alan 1s 
bri nging out its new Ata nwntcr 
"A-Ord processing package -
which looks to be a less compre­
hensive version of the existing 
Atanwo rdproccssingpackagc . 

Texan enters 
~~eau:~;~a

3
v~c:on ':~~:n IBM stakes 

victory - but you shouldn' t There was only one new runner 
celebrate yet. in 1hc IBM <0m pa1ible port · 

The campaign by the Briti,h able stakes last 'w«:k. but 11 
Mk rocornpu tcr Manufactu re~ looks as though 11 has the 
Group (BMMG) for a rcduc- qualitie s to stay the dista nce. 
tion in the tariff on imported The Compaq. from Com paq 
cornponcntsisu nlikelytorcsu lt IOlMQ.OIJl-n.f ... lail• .......... ..__ .. u.,...,u. Computer Corp :nat1on of 
in majo r. price cuts for home- s,.ctr-. 1 till..,_., ttri. s,.,c:tn.M'• ~.,""""""' • Texas, boasts complete com-
grown micros . Je,stk:k Cllllltnlw, w..,....., IM..,..,....... c...-. illterfKe. Tllrt pat1b1hty - disks, pcnpherals 

The BMMG haswonsuppo n Jlf,lltk:kc.tr-llll'il,e,t....,.;111:u11M•acice,1~tt.MwtaN and software a re all 1ntcr­
from the Depa rtmen t of lndus· C-.... n...•~,.U.r-tr......._ n.w..,........ changeab le between it a nd the 
try for its cause and Go\'Crn· =i:==--=-~.::..:~.:: IBM PC. 
ment official s are now canvas- lllkMNl_jKb.,.llllll:tt.-u.i.. Tllrtf..,lou•ht2t .15,._ tor, But 1hc sys1cm 1s unlike ly to 
sing opinion on a cut in the tax ,a.., .... c..,.~• 051·231-'lOI. be here in quantity much before 
on imported chips from 17 per >-----------------------, the end of 1hc year . Compaq"s 
centtollpc r cent . o • d b d Ben Rosen told PCN from 

The BMMG gnpe is that r1c e ugge Tcxasth a tUSdcmandalrcady 
1mported compoocntsha\ea 17 looked like outstnpping pro. 
per cent tax on them but duchon . 
assembled micros ca rry only a A debugged version of !he Orie been re-aligned so that II works The standard system. whkh 
five per cent tax . It claims that is on the way. much better w,th the PAL se lls m the US for $2,985. has 
as a result British micros arc An Orie spokesman con- colour system for screens used 128K of user memory . a 320K 
unable 10 compete fairly with firmed that a new ROM Basic in thi s coun try. floppy. one parallel printer 
companies which manufactu re chip was 1n the pipelin e but Also. t heBasiclF ... TH EN port , a nd t he built-in 9in 
abroad . declined to gi\·c detai ls. It ... ELSE construct has been monoc hrome screen which 

Even with GO\Crnmcnt sup. remains to be seen what will be rectified . In the first systems IF givcs25 lincsof80columnsand 
port it could take a couple of done for those with the existing ... TI-IEN worked but IF . which offers high-resoluti on 
years to get the tariff changed. one . TI-IEN ... ELSE didn't unless graphics. 
The levies arc laid down by The ROM itself is thought to the first state ment in the ELSE TheCompaqgocsuptoSt2 K 
the EE C and the Brussels have been changed to mdudc a clause was a PRINT statement. of RAM . a nd can support twin 
burea ucracy 1s slow. ncwVerifycommandandothcr An added bonus of the new 320K floppies . It has three 

Butwit h matcrialcostsfor m· features. chip is that you can now get a expansio n slots, a typewriter· 
ing less than a quar ter of the Thcncwch1pal.sotacklesthe circle instead of an oval m like keyboa rd, and it v.c1ghs 
pnee of a machine. the be~fit , Oric's tremb ling screen. The graphics work . 28lb. 
to micro buyers would still be old screen' s modul ator cause d Theim pro\·edvcrsio n should Compaq is some way from 
less than two percent . scree n-ripple. bu t now 11 has be in the shops in weeks. appoi nting U K dealers . 
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Hand-helds vie 
at German fair 

'°"ere ,cr y much thc order o(1hc 

, . 
Speak softly to Chatterbox 
Currah·s Chauer bo ,c ca n oow It is all done with so rt""are . 
reply to comm ands e nlercd m Users will have a choice of 
English from the ke)'boa rd. RO M cartr idge or cassc u e and 

Th e upgr ade ln\.'Ol,.cd 1hc Currah (onQ.12972996 ) .saysthe 
de , c lopment of a lgo rithms. pnc e will be under £JO. The 
enablin g )' OU to dispen se w11h upgrade will be aYa1lablc m 
the tedious entr yo ( phonemes. t'4o-thre c weck.s. .............. -.. 

M1crocompu11ng ,s abou1 small 
compulers. But it's no kmge r 
about small business. A ll 1hc 
big companies we re hmbe n ng 
up at the ll anovc r Fair . sho 111· 
ing new product s thal 111·crcn' t 
quite rea dy and movin g the 
E uropea n mar kcl t he Amer · 
tCanway. 

day . pon able IB Mables bt 1ng t------ --------- --- -1 

The Japan ese we re there 100 . 
sttJI apparent ly ullCOmm11tcd to 
!he European market. Panaso­
nic had a diffe rent home corn· 
po ler a long with 11s s11II shy 
JR JOOsystcm. 

The J RI OO is a bab y Spec­
trum .... 11h a n MNI S(X) proces ­
sor . 16K RA M. and an SK 
Bas ic. There 1s no rush to 
Jauf)Ch 1hc machme here. 

Fu Jitsu shov.cd1tsn ew M1cm 
7. a low.cost homc/busmess 
sys1em based on t he 6809. It 
fea tu res 320 x 160 eight-<01· 
ou r graphics. 64K RAM and 
nop py disks unde r FLEX or. 
with an op11onal 280 . CP/ M. 

The Micro 16S is Fu111su·s 
slicco f 1hc IBM cakc . l t' sadual 
proccS,SOr system with 2..80. 
8086. 128K-1Mb of RAM. CPI 
M .C P/ M-86, MS-DOS et c. 

Por1a bles and IMBabks 

Memo-baby 
Memo1ech. maL.er of the ""ell 
known add -ons for the ZX8 l . 1s 
10 launch a lo'°"'-cosl colou r 
nucro that offers expanda b1ht y, 

The mac hine will use 1he 
Z80A chip a nd will come '°"'' h 
32KofR AM , 16K video RA M. 
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the real grow1h a rea . Co rona 
Data had 11s IBM PC both 1n 
dcsk·lopand porlabl e \.'e rsions. 
The sys1e m has slightly 1m· 
proved graph ics assi andard , up 
lo 512 K on the boar d and four 
free IBM slot s. 

The Coron a passes the real 
compat 1Dlhty cest bybc mg abk 
1orun the A igh1 S1mula1or. Bui 

More micros 
count 1-2-3 
Lotus Oc,el opment Co rpor a· 
11on's 1·2-3 pacL.age has bran · 
chcd out from its num ber ollC 
host. th e IBM perso nal compu· 
tcr . onto t he T exas Instru ments 
Pro ress,onal and the Smu s. 

At prese nt , the packageco m­
b,ncs a sprcadshce1. database 
man agement system. and 
graphics (PCN, Ap ril 15). Ex· 
tra da tabase and ""ord pr octS· 
smg ""'II be added . 

Th e TI "er:.1on !>hould be 
a, a1lab le thro ugh distributors 
m May. a nd the Victor1S1nus 
\'ersmn m J une July. 

lhc compa ny admits that the t---- -------- ----- --1 
po rtable was someth ing of a 
pro101ypc . Production begin s 
e ar ly in May. 

A ma chine worth loo king for 
was hKlden a""ay a t t he back of 
the Tand y stand . 'l'be nc"" 
Model 100 Looks a hnlc bit like 
an E pson I IX20 . A prehm ,nary 
spccifica 11on inc ludes a Z80 
w11h 64K RAM/ROM . a Cull 
keyboard , 8 x 40 LC D displa y 
wi1h Basic. word pr0ttss 1ng 
and a diary program m RO M. 

I( it docs e\ 'erylhm g II IS 

rumoured to . and for a price of 
around £.5(X) 11 could becom e a 
standard briefc ase comput er. 
It's ccn amly the first .of a 
generat ion of machines th,u will 
make the Sha rp and Cas io 
ha nd-he Ids look antique . 

16K Basic m RO M a nd 256 x 
192. 16-colo ur gra phics. 

In addit ion 10 a plug· m 
e xpansion bus and gamell ..;.i 
trid ge slot . 1he micro ""•II h1,c 
six inte rna l e'<pa n:.1on l,IOb 

Fu rt he r det a ils of the 
machine will a ppe ar m nex t 
wee k's ,ssue of PCN . 

PCN Charts 
PC~ CharufoHmuttwriwandf aHol1ht UK's bHa.-s,tllin-.mknllJ. Th h 
fonnlahtl y lop-Gf'· llw ·fflOIK list ldls )OU 1that '• §dlin11: bot o" r thc­
NMlrlCtt: It doff not tak , .«OU nt o( mail ordtt and doo noc wu nl 
•poid t -CINyonkrs . Th h "'ttk '.s fig•tttiho • ' lhc-numbttof mathlntt -SOM 
In lht 1110-.. ttt. pt rkMS md lnJ c- ,.ttt.; bdon publka tion datr (In lhb 
nw AprU Zl ). '° thtst duru tr ll tht "or' I• h~h SCrttU bt-l• ttn April 1 
and April IS. 

MadiiM prittt qootNI att for the no-fril ls MOdds and lncl udfo VAT. 
ln fonna tion for lhe PC:"i rila rts is Nik-et rrom m a iffl and Makn 
thf'OUgbout tht oountry and rom pUcd by MIUB. l..ondon. Thr ) ' 111ill M 
11pda1cd r, ff) altttllll, lf 111ttt,. . , , so • ·t tC'h for tht arro•~ to foUo• tht 11ps 
and do• ·ns of1 hc t-t- Mtffl. 

Top Twenty up to £1,000 
MODl:L PRICE D ISl RIBUTO R .. 1 (1) Su.cla ir Spcc m.im ms (S I) 

A 2 (3) BBCM odd B 099 ( AC) 

• l (l) Smcla ,rZX: 8 1 {S() (S I) .. 4 (4) Dra gon 32 C200 (O R) 
A 5 (8) At an 4((1 ""' (Al) 
A • (7) L)'R'<48 ms (CA) • 7 (5) Commodo re V M:20 £170 (CO ) 

• I (6) Orie I 48K £170 (OR ) .. t (9) Sh.arp PC 1500 £170 (Sil) 
& 10 (12) Tcx.n '1199 £150 (T E) 
& 11 (13) Jl.ic111, Bra m A £218 (GR ) 
'f' 1Z (10) Com modor e-6-& (},15 (C O ) 
& 1J (IS)S h,u pPC l :?51 00 (S it ) 
T 14 (11) A ta n 800 £400 (Al) 
& 15 (17) Ar,,lc ll { n6 (A P) 
... 1i ( 16) Jup u c-r A i:e ""' (JU ) 
T 17 (14) Acom A1om £174 (A C) 
& 11 (19) El)M)n ft X20 un (E P) 
& 11 (I K)Cok>urGC' ntc- m , (LO ) 
& 20 (-) IIP 7S tB8.l ( IIP ) 

Top Teti over £1,000 .. 1 (1) Smusl U.7 54 (ACT) .. 2 (2) Osbourne I £1.58 1 cos, .. l (3) O h n: 111/1.120 £2.754 (O L) 
A 4 (S) IIP 86A £1.541 (II P) 
A 5 (6) IBMPC (2,392 ( IBM) 

• • (4) Com modore 8002 £1.029 cco, 
A 1 (9) Apple Ill (2,780 (A P) .. • (8) Micro- M1m1803 £1.72'0 ( OM) • I (7) Sanyo MDC IOOJ £1.l 'B (SA ) 
... 10 (10) Xc-ro" R20 £2.415 (RX ) 

M: Aron C""'f'llli:n M:T ACI" S.111,1~ ,., Af'l)k Compu11:n Al At.in 
lnk'rHhOruif • - 8 0 111,h \i w;:,o. CA - Campv «:n CO (.'u.nmodori: • 
Dra,g(lfl Oita " EJMM Cl Gn1ndy 8uwni:w. JI' I k• k u PKhrd IC 
kanftC--.,uti:n. JU ·Ji!ptll:rAoc - 18\1 LD Low,i:Lkcu(NIOC'I, OIL 
Ol,~ 111 OI- Ont OS O!.bornieCo.npu 1cnC0tp-:11o0n IX R... 111 XCN>• U 
- S.nyo \b rvbc111 Sit - Sbarp SI - S111d .. r TA - Taftdy Tt Tcot 
l n,;t-11 b 



VIEW FROM CANADA 

, ,... Stwe Mca.re 

Canada's bid 
as the home 
of the free 

Can you 1magmc geumg somcl hmg for nothing from 8r111sh 
Telecom? No. the idea belongs to the realms of fantasy. 

But m Canada thmgs arc sligtuly different . Where other 
countries talk about a micro 1n C\cry school or a micro on c1,,·ery 
~k. Canada ,stalking about a m1crom cu:ryhomc-frce. 

The Canadian Tc lidon system, an intcract,..,c compu1cr 
database system similar to Prcs1el. is trying 10 sell Ca nadian 
phone companies on the idea that it would be cheaper co g1"·c 
cvcr)'Onc a micro than print new phone books c\·cry yea r. 

Tchdon say,: that micros (which would g1\'C you full access to a 
Tc hdon data bank of telephone numbers through a mO<km) 
would pay for themsch·cs \'Cry qu.ck:ly. 

Tclidon officialscst1matc t hat b} the time you add msa.,.mgson 
pnnt1ng phone books. the redue11on in directory mq umcs 
(because the telephone number data base .... ·ould be updated 
constant ly) and the extra ad revenue t hat could be generated from 
full colour ')ellow pages' on scree n. the S)'Stcm 'l'Ould return a 
profit within fi,c )Cars. 

The system currently bei ng tes ted 1.n Vancouve r and other 
ma,orCanad1an cities allows you to use a keypad no bigger than 
the size of a hand-held calcul a tor 10 ge t screens of informat ion 
stored on ... 1dco ·pages' s1m1lar to the Prcstel system. 

Details of what the home T elido n micro might look like are not 
yet ava ilable , but the field test is proving the kind of compuhng 
~er 11 could hue to bnng to the great uncalculated. 

Vancou1.en1es curious about Te lidon need only go to 
VancouverCaty I !all. the main branch of the publk library. or any 
one of more than 100 pubhc Te Ii don termina ls to view a vane\)' or 
samp le Tehdon progra ms. Each program features an oppo n un1ty 
for Tehdon v1e\l,,ers to gave their opiniori on some aspect of the 
progr a m. by coding ,n mcs.sa!es at the a pprop r iate limes. lbcsc 
~ssages arc then stored in the phone company 's cent ral 
computer terminal . .,..here they can be retne\ ·ed later on. 

For example, the ci ty of Vanoou\'er is now using the Telidon 
system to poll citizens on .,..hat kind of cconomtc future I hey 1h1nk 
thea tyhas . Whi le these p1cccsof ·fetdback'ha,en't the stat us of 
pleb.sates. they do help city officia ls to ge t a pict ure of .... ha t 
V1ncou1.·cntes arc thinking about thei r city's future. 

Until the telephone scheme becomes a rcalityCan adia ns ha .. c 
to pay about $2.<XXl (Cnd) for a home Tchdon terminal. If t hey 
h1.·c in eas1crn Canada. ho...,.evcr. theyw ill soon be able to lease a 
terminal for as httlc as $50 a month . 

As .... ·c11. RCA and Pansonk haveJ ust anno unced plant to come 
out with a Telidon-compatible television set late r this ,~a r . This 
new generatio n of TV sets will be a ble 1optd: upTclidon signals 
broadcast 1hrough the airmu<:h hke Bnta m 'sTclc lcJtt TV signa ls. 

I lomc Tchdon users will anac h a decoding device to their SCIS 
in orde r to receive the Telidon signal, ....,htch will be capable or 
carrying more information ~r unit or 11me than a phone cable . 

It all adds up toan UC1t1ng next few )·cars for both the Ca nad ian 
computer industry and Canadian computer users. 

Beyond gcmng Tchdon accepted by Ca nadian home compu1cr 
bufrs and the gene ral publk. Don Chnstense n . a VanCOU\cr 
compu ter consultant, says a more long-term aim or !he Canad ian 
Tc hdon industry is to have the sys1em accepted as the world's 
standard. 

Mr Christensen claims that one system or ano ther ....,111 
evcnlually have 10 be named the standa rd. ir on ly to a, ·oid lhe 
confusion that re igns m the wo rld of \'1dco technology. \!,here 
rompc tmg video formats vie ror the cons ume r's attention. 

And. he adds w11h a more 1han a hint of nationahst1c pndc . 1he 
Canadian system sho uld win out in 1he end beca use of ....,hal he 
claims are the higher quality graphics produced by Canadian 
Tehdon technology . 

If you run one of the less pricey' 
micros and are look ing for . a 
simila rly pnccd pn ntcr. a 
Ja panese supplie r has come up 
W'ith a coup le of options. 

Th ere arc two pri nters in the 
Star r ange, the D PSIO and the 
OP515, and t hey will be avail· 
ab le in the UK from Micro 
Periphe rals (0256-3232). 

The DPSIO has a IOin car · 
riagc and can handle the con­
ventional SO colum ns, while the 
DPSIS boasts a !Sin carriage 
wit h 136columns. 

Standard features include 
bidirectio nal pri nting and a 9x9 

matrix with true descenders. It 
is also claimed that the inclusion 
of frict ion, t ractor and roll feed 
asstandardw11lpro\•cat tract i\e 
to many users as conven tional­
ly it is necessary to add eittra 
feed apparatus later at con· 
siderable cost , 

Print speed for both modc:ls1s 
claimed co be 100 cps and 
furt her fea tures mclude a 2.3K 
buffer. 1tahcs, high re50lut1on 
and block graph ics. 

Pricingseemsgood : 1he80-
column OPSIO will COSI £349 
plus VAT, and 1he 136oo lumn 
,·crsion, the DP51S. is £479. 

Northbound communication 
You can now tune into a new 
computerised bulleti n boa rd ­
CBBS Nort h-Eas t . The service 
iscom plctclyfreeandruns from 
7pm to Sam every night and all 
day Sunday. 

All you will need is a telc · 
phone.aJOObaudmodcmand a 
software pac kage to ma ke )'Our 
micro mto a dumb 1crminal. 
Severa l arc already avai lable 
from dealers, but Malcolm Pip­
tr , who runs the service with 
T re,or Smith from their rcspcc· 
111.c homes, st ressed that 1hcsc 
packs are easier and cheaper to 

Commodore 
talking 
Commodore 64 calling -
throug h a speech module to be 
a\'a1lablc m Ju ne . 

Th e module plugs into the 
cartridge slot, but will have the 
slo l r cphcattd, so you will be 
able to stack othe r devices. and 
can leave the speech capab1h ty 
in place. 

More than 200 words come 

get from use r groups. 
You can upload and dow n­

load programs on 1he scrvke 
and swap information. and 
CBBS1sorfcringaf rccsoftware 
package enabling you to use the 
servke on CP/M S)'Slcms. 

Th e service is accessible on 
0207-43555 and 0207-32447, 
and 11 hand les only two users at 
a11mc. 

Enqu1ncs about the servtce 
1bClf should be d1rec1ed 
to Trc,·or Smith m Tyne & 
Wear on 020743555 bet.,..cen 
9am and 2.30pm only . 

\!,Ith the bo•, ~po ken at se lected 
speeds, by a female of mid· 
atlant1caccen1. 

The module will permit you 
to access add itional words from 
specia l disks which Commo,, 
do rc will supp ly. and custo-­
mised cartridges Wlll be avail· 
able. 

Wo rds can be assigned to 
variables, and se ntences con­
structe d . The new 8Mic 
key...,.,ord SAY will cause lhc 
'l''Ord or variab le 10 be spoken. 

PC'N APR29, 198J 



Big link-up 
For £12.S per micro, you can 
now lay )'our hands on a 
communtCations pack.age to 
link virtually any pair of popu· 
tar machines you hke . 

of memory. so 11 isn ·c suuab le 
for use on machines with less 
than 64K at minimum . It will 
work happ ily with the cheapes t 
and nastiest acous1ic coupler 
and over the cracklies t tele­
phone line . since. if the soft· 
ware detects a n error in the dat a 
scnt.itW11lkec pre ·t ran sm1t1tng 
it until tha 1 block of data arri"cs 
mtact . 

Disk drive on the flip side 
Users of Atari. Apple and 
Commodore di.sic. drives can 
now use both .sides of their 
nopp y disk s. 

A new product from Link 
Marketingo fScattleoffers ea.sy 
acttss to the flip .side of you r 
disk s. Looking like an embos· 
sing machine. it nips out 
anot her slot so that wntc · 
protection is disabled . The de ­
sign ensu res ahgnmcnt of the 
ncw sto1. 

Many people already do this 

surgery with the aid of .scalpels. 
razor blades etc . but this $9.95 
device ,s suita bl e for those who 
find thi s too ns.ky, too fiddly. or 
100 error -prone. 

If you arc worned abo u1 the 
effect of reversing the d1rcct1on 
of rotation. fea ring tha t the 
dust-c atching sleeve will fail to 
work. the trick appears to be to 
use both sides from the sta rt so 
tha1 the disk docs not get 'set' 1n 
one d1rcct1on - a relat11,el) 
~mpl c prCQu11on. 

The pack.age is ca lled 
Semaphore . and it comes from 
Albc tros. 1 small communica­
tions specia list compan y in 

Basingstoke , l l' s ava,lablc to 
run on CP/M. MS-DOS, and 
CP/M-86 mtCros, and you can 
also get more expensi\'c mod · 
ulcs - s,rlling a t £.465 a time -
to run on minis and main · 
fram cs. 

Hugh Gnffith s. Albctros's 1--- --------------­
salcs ma nager, say, tha t 
although at prcs,rn t . you can 
on ly link the micro of you r 
choice with ano ther micro or 
w1th IBM , DEC, Pnme or 
Eclipse minis and mainframes . 
othe r machines are also m the 
pipeline. 'The next larger 
machines we'll be addm ,g 1othc 
range will probably be from 
Perkin -Elmer a nd lle.,.,lcu­
Packard, · he satd. 

Sema phore LS one of the 
closest approaches )'Cl to the 
universal communication s 
package . With 11, )"OU can 
1r1nsfer both ASCII text files 
and binary da ta files of any size 
in bolh directio ns bet.,.,·cen you r 
chose n pair of machines. and 
1he Semaphore so ftware will 
cope 'Mlh a ny differences be· 
t.,.,ecn the machines' com­
munications pro1ocol s. 

Semapho re ru ns as a use r 
application pro gram on each 
ma chine, taking up about 35K 

More than IO,<XN> people pack­
ed into Cen tral Hall, Weslmm· 
ster. last week for the Fourth 
London Computer Fair . 

Org aniser of the fair . the 
Amateur London Compu ter 
Oub. claims a big success -
~pecially the 'Bnng and Bu( 
day wher e people flocked to 
buy and sell goods. 

There was something for 
boffins and hobbyists, w11h 
standsdi.splaymg add-ons, mte· 
ros and software. In particu lar. 
there was a flood of new Orie 
softwa re from two compani es. 

Computasolve un, ·eilcd four 
packages - Orie Flight , 
Zodiac , and Gam es T ape at. 
t:7.95. and Ori e Basc a1 £9.99. 

Tangerine Users G roup has 
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'We've designed Semaphore 
to be used for file transfe r 
between ma chines , but it could 
a lso be a way for micro owners 
to access bureau .services.· says 
Griffith s. Th e company is on 
Basings toke (0256) 5755 I. 

produced two games a nd two 
ut1htics packages : Othello at 
£6.SO, Awan a t £5 . .SO, Key 
Trainer at £5 • .SO and Design 
Aid. which enables )'OU to 
dcMgn you r own graphics and 

.. r~(; -,.. ... .. ... 
' I 

\~i 

Micros talk to fram c. Th eda,a,sex, ractcd,n a 
form that can be readily under · 

mainframes :=:::·:<,;:~.~~~·h,:~~; 
By lhe end of the yea r data on the mainfram e and ~s the 
proccs.smgmanagcrsw,llha, ·c a donkey work of sea rching the 
new , and devious. weapo n in databa ses to find lhe requir ed 
their rear guard actio n against 1nforma t1on. 
the spread of personal compu· ,-- -------

""· Deadline VisiCorp and Informati cs 
Gene ra l haYc a nnounced ,.,.,'O 
rela ted products that will alk>w 
IBM PCs toextrae1 information 
from any database on an IBM 
mainframe compu ter. 

Vis1Answer.sitsin the PC and 
commumcatcs with the matn· 

PCN's offer of a crisp one 
pound note in retu rn for three 
Thre ebies coupons dose s on 
May 2. Any arnving at Dcpt 
101, 55 Fnth Str«t. London 
WIA 2HG. after that date will 
not qualify . 

I -- . 

. ~.- ... •• :::: 
a ...... ...._,_na1 .... ................... .,.,...,.. ...... ...,...,.. .......... .... ................ ., ........ .... .....,.....,...,.. ........ .... ..,~ ....... ...,..... 
CIIIIIUO_. .. ........ ,,.._,._ 

charact er set. at £5 . .SO. Dld:rNlct • 02Sl-20l71 . 
The user group has sc,·cral -:;:;==::=:;;;;;;;;;; 

othe r Orie utih11es on the way . r 
In addition. a company called 

No, ·asoft was displaying some 
new soft" a rc for the Vic 20. 

Priced at £5.95eac h 1hc thr ee 
utilities programs can en hance 
your Vic in SC\'cral ways , By 
using Juggernaut, Novasof t 
claimsyouwillbeab letosma.sh ....... ~ .. ~ 
the memory barrier of your 
machine. by moving blocks of 
memory from one location to 
anothe r. 

Buccanee r will enable you to 
make back-u p copies of soft· 
ware packages a nd Mirage will 
a llow you to set your Vic to any 
memory configura t ion W1thou1 
unplugging cartridges. 



Business mastered on 
the Commodore 8032 
'l1lC trend 1owards business 
sof1"are controlled by a single 
mas1er program has spread to 
Commodore systems. 

A 0, or le y, Lanes. sohwarc 
house . Reprodes1gn. has laken 
up !he cudgels on beha lf of new 
and mc xpericnccd users by 
producing Supcrclcrk, a su11e or 
programs mtendcd to handle 
the information needs or an 
aH·rage small business . 

Superclcrk runs on the Com­
modore 8032 a nd a further 
\ersio n is pla nned for the 
8006. 

by simplifying the user 's role . 
Supcrc lcrk LS a modular smteof 
progr a ms. and )OU pick those 
bits "h ich appeal to )OU most . 
adding to )'Our package as 11me 
goes on. The main act1v1t1es m 
the standard \C™on are word 
processing. calculation. and 
random access file hal'Kihng. 

This may not sound 100 
exciting. but !he most 1mpor· 
tanl feature 1s 1hat )'OU can run 
all these thmgsat the s.ame time. 
so thal )'OU can leave your word 
processor to look upsomcthmg 
,n your files. and then 1ncorpo, 
rate 1hc information m 1he 
lette r. pausing 10 carry ou1 a 
calcula11on. and to examine the 
account of the customer to 
whom you arc wntmg. 

The crux of the software hcs 
in the Editor. This has been 
devised 10 crca 1e a new Busi­
nes.s Bas,c ..... h1ch enables much 
work 10 be handled "Cry easily . 
Business Basic will be a vailable 
separate ly ,n due course. 

You can access)ouro"'n files 
through Superclerk and the 
ackht1on of a single hne of code 
to Basic progams will pe rmit 
you 1he comfor t of the main 
menu ofSupcr clerk. 

Supe,clcr k e'(ists only ,n a 
pre-rc\case \Cl"S.IOn at the mo­
ment,andformorc1nformat1on 
you should phone Dr lh cks on 
oisn 78376. 

The basic module costs £.395, 
and the accounting and payroll 
modules arc cx1ra. 

Matsushita's 
re-usable 
optical disk 
JapallCsc elect ron IQ giant Mat· 
sush11a hasshown the world the 
shape of mass storage 10 come: 
- and ,1 looks hkc a record 
player . 

Ma1sush1ta has demons· 
!rated 1n t he US what 1s though t 
to be the Vl'orld·s first erasable. 
re-us.able op11cal disk . The 
model demonstratcdv.asonlya 
protol)pe, using an 8m disk 
capable of stormg ten to ISM b. 
but optical disks so far ha, c 
o(fercd only t ile prospect of an 
mexpens,,c form of ROM 
memory . 

Erasability w,11 ,nctv1tably 
bring on a dash with magnetic 
memory storage systems. but 
Ma1.sush1tahascmphas1sed1 hat 
11 doesn't forsec the erasable 
disk as bemg afford able yet for 
personal computer users. 

t-:c=-o- m- m--o-d--=--o-r-e--=-'s1 r.====~- ----- ;:::==== =::,i dc~~';:,t::=s~:;!,f~;~~~~ 
w11hm the next 12 months. 11\C 

The idea of the suite is similar 
1ot he app roacheso r Apple with 
1hc Lisa. and Torch with its 
Torch Cell (PCN. April 15) -
to make a system easie r to use 

Simon waits ~;-~" hkcly ,o be •m••d 
Other compa nies 1n the race in the wings 10,upply,e-usablcop1ocald"k 

memories include RCA . Sony, 
Xerox and Ph1hps. NEC and 
3M ha"e also announced a 
oon·erasable opt teal disk . a 
12m device that s1ores up to 
20Mb. 

You \1.1\1 ha\e to \lioait a hllle 
longer for the release of Simons 
Basic on the Commodore 64. 

Commodore is keeping 1hc 
soft""'are to itself for the turle 
being. for fearthat 1f 11 releases 
11 on disk IIS sccunty wall be 
underm ined by codc-<:rackers . 

--ll.CK - Te .... .... ,.._.,c,._._c.,_, .......... ,,...._ 
............. cMI .... _ ,,,,. ,.._ ... ,.. ....... . 
IIUZC ,-t, • ~ ...... ,-t. • .... ~. MM ... ........................... ......,._ ................. .... 
....... ~CNat:USwlle ..... JMK ...... leazs.n. .......... 
......... .... ., .... .. ,co, .............. .. ............ ,. 

In the standard magnc11c 
memory area Sony's resea rch 
centre has crammed 4Mb on to 
a 31!:in microfloppy. using the 
perpendicular recording 
method. 

Originally Commodore plan· 
ned to bring out Simons Basic 
on a cartridge. But the disk idea 
gamcdfa\·ourbecaU5C1twould 1----- ------- -------'-------- --, 

_.,_c...,.ln . ........ 111'1t2 1llZ I , 

Quicksilva menu grows have got the software on to the 
market more quickly. 

Now the plan has been re· 
"·erscd. Thed1sk \1.111 not appear 
1n the UK, norm 1he US in all Software house Ou1ck:silva 1s and the Wizard. The music 
probab1hty. The reason is mtri· spreading its net by producing processor was \lio'ntten approp-
gumg - asS1mons Bas1cconst1· games for lhe BBC M1cro, the riately enough by one Andy 
tutes a programming aid its Vic·20 and the Dragon Williams: 11 comes complele 
valuewould ha"·ebecn reduced If )OU run a Smcla1r system . with an mstrue11on booklet and 
1fsomcoh henor mal protect1on Qu1cksilva ""'·ill be a familiar somc rcady·madc musicfilcs. 
measures had been used. So name - butm 1tsla te stbatchof Protecto r takes )'OU into 
you will ha, ·e to wait for the new releases there arc 1hree trans.ctherial space, """here you 
cartridge. programs for BBC users. and guard Units against attacks 

It seems that the exis1encc of one each for the Vic and 1hc from mine-laying UFOs and 
extremely clever progr am mers Dragon. other bad guys. As lhe Wuard 
can work against t he less soph· Omcksiha's Mark Eyles s.a1d you sa"·e beautifu l maidens 
1st1ca1ed of us. the company might add more from more villains. a rmed only 

Commodor e i..ould become systems lo its repe rtoire 1f the with )Our magic wand. 
known as the 1ndus1ry's most softwarcwasgoodcnoug h .Thc For the Vic Ouicksilva has 
cautious ~ftware supphcr. Its same app lies 10 the rclcaisc of put out Skyhawk. In this 
response to the pirates and business software as opposed to arcadc· lype game your je t pro-
code -breakers is becoming its widely known games pro- tccts a village agai nst a re· 
more co nsidered and soph1s11- grams. he adde d . sourceful enemy. And for the 

t his isthcchcapesto f thc bunch 
- the music processo r is 1hc 
priciest at£ 14.9.S. 

Ouicksilva ison 0703-20169. 

:::\~u~!1':7:t~~~:~~~- "c:~:r~~~~~~~~:~~~~ e~xn ;!:re ::i~~?u~-~; L..,.•:.i- 11!1:_.61WI,!!!, _Iii!!. ~ ... -
'-'-p,_oo_u_e1_,. ______ _._m_u_,oc_p_,_oce_sso_,_. _P_,_o,_e<1_0_,_. _•_h,_ou_g11_,_m_i_nc_fi_c1_d._A_,_l5_.9_s _ ... __ .,..... __ •_-_.....,... __ •• _ _, l 2.,. 
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DINtoJacklead 

£3.50 
+£1.30p&p 

£2.00 

OffocialJoyst,cksperpa,r + 
7if~ 

+£1.30p&p 
• All Dnves tnclude manual and ut1hty Disk. 
All items sub,ect to ava1lab1hty. 

All the products are the otftetal versK>fls, 
beware of 1m1tat100s, they will mvahdate 
your guarantee. 

We accept ofhc,al orders from educational 
estabhshments. 
Credit card ~ders can phone m for 
express despatch. 
Send large S.A. E. lo, hsts and ,nfo pack. 

PRINTERS 
AcOfn AP·80A now down to 
1'1:;,orn AP· lOOA now down to 
AP-80A Ribbons 
AP-IOOA Ribbons 
Brand new Epson FX BO 

£189.00 
£215.00 

£4.95 
£5.95 

Contact us for details 
Alt p,'mters ,nclude cable & paper 
Epson Dust Cover £3. 95 
Parallel printer cable £15.00 

POSTAGE RATES 
Small items such as Ribbon, books & 
software:- I item £1.00, 2 items or more 
All Dust Covers £1.00 p&p 50p per un,t 
BY COURIER TO YOUR OOOR 
Laree items such as Computers, Ois$1 
Onves & Mon1tors:- l item £7 2 items£10 

3ormore £13 

ATTENTION!! 
All Lynx. Or,c, BBC, Commodore 64 
owners, we pay top royalties for quality 
software programs. Ptease write or 
phone for details. 

Ban:layc,wd and Access m ~ 
welcomed All prices include VAT 

All PR1cEs INCLUDE vAr. FOR FURTHER m~cADPiuE ElECTAorncs 
DETAILS AND MAIL ORDER LIST SEND LARGE S.A.E. !35 HALE LANE EDGWAR~ MIDDLE SE x HA8 9QP 
Open Mon Sat9.15am 600pm.Thurs9.15am l.OOpm TEL 019597119 TELEX8811241 
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GREAT NEW IIVT 'N TRTSOFTWAJU: DEAL 
n... .. a gnat...,. deal ror.,.... ooftwan oliopplng . We call h i,,,y 'II try . JIJld lt'o u o1mpi. u tha t! 
Bay u.y item tram ou .oftwan range .••. and. ue lt u long u yoa. wtah. Wunner yoa wan t a new provr am. ...• 

we'll bay i t back fOI' a 1111180" of tM price yoa. paid qaiut yov aext pvdLue of eqa.lnlent or g:reatu catalogu e 
•alae ..•• any tlm.e witlwa l mcmtll of pvda.ue , 

So yo. call ahn711 kNP ap to date wttll U.. late9t .oftware and. pmN rele ..... withoa.t ba.rning a bole in your 
pocket. 

Bowitworb 
Example : Buy a game for £10 .... enjoy it to the full. and return it when you're ready to order 90fflelhing ei.e . We'll buy it back 
for £8, so if you want another £10game , simply send ua the difference (£2). There 's just one simple rule .... we can only agr ee to 
buy back softwar e that 's in working order . 
• Toa get U.. 9*,meat of UO wortll of eoftwan for jut '1 2. • It iJet1 na. better the more often you ch.uage ! 

Look at our super selection and complete the order rorm to take advantage of the hottest software d'eal ever , or tele phon e 
yourorderto SoftwanC.atnoaOl-487-S974 ,quotingyour Access/Bar claycardnumber (24-hour telepho nese rvice ). 

B.B.C. MICRO _...,, 
'"' "" ... 
'"' . 
I 

"" "" ... 
"" ... 
"" "" 

"" "" -"" ... 
"" "" "" 
"" 
"" "" "" 

-....... ......... ....... ....... ....... 
:::: ....... ....... ....... = --------------------------I.I.IC..,._. 
I.JIC. ..... 
U.IC..._. u,-. 
UK..._. 
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"'"" ..... ,_ ...... ...... ...... ...... ....... -...... ....,, --...... ,_., -....., ...... ...... ...... ..... , ...... ...... ...... ...... .... ..... ..... 
"""' 

-..... ..... .... 
mM .... ..... ..... .... .... 
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Wo,dPf08orA "" I.JJC. ~ 

_,, - ... I.J.I(. ~ 

_,, - "" I.JJC.~ -· - "" I.J_K. ..... -· -- "" I.J.K.W-. 

_ .. "'-- ... - -· - • - ...... --- . - """" - . - ,_. -- ... - .._ -- . - ,_ 
T-d~ • - ,,_, ..... ... - -

COMMODORE 64 _ .. - '""""' -- - '"""' S,,..EdilorlGtl!PIC°""'*' - , ..... --· - ,....,. 
~o,...-.c;....,.. - """' ...... - """°' ........... - """' 

DRAGON32 
'"""' "'"" """' IN;:0 11 
11C0'2 

""''' 
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t 1U O ., ... ..... .... ., ... .... .... .... .... .... .... 
"'"' .... 

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

..... .... .... .. ... ., .. ., .. 
COPYRIGHT WARNING IT IS ILLEGAL TO REPROCUCE THE ABOVE SORWARE 
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DUOOR U -. --· - .,_.., -- .,.__ 17Ql1f ., ... -- .,.__ 
17C0'7 ., ... 

"""""- .,.__ 11an, ., ... 
!::.:" ... .,.__ 
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""""' ... - 21C:0..7 .... -- - '""" .... ,.. __ - '"""' ..... 

BUY 'N TRY .... TBE SURE 

~'f!l, WAY TO GET TBE BEST 
FROM YOUR COMPUTER 1z' !} Software Centre's ~ Buy 'n Try deal ___ .,.mol<lng ... ~""" 

keep whet you feely..,._ R tirilP)' mikes more ~J.r sen,e k> buy 'n "1 · 

SINCLAIR SPECTRUM -d- - ,,.,.,, .... .... .,... - - """' .... 
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N,me 

Name 
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Please debit my Acceu ( 

My compu.1e, 11 (make) 

Memor, 
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Address 

--· ....... 

krclfiyeud ( ) mthesumoft 

Code No 

Code No 

Code No 

Total order val ue.£ 

Mod el 

Peripher als 

CUsiomer Tel No 
Pleue allow up 10 14 CUyt for delivery 

SEND TO : 
SOFTWARE CENTRE 
128 WIC M ORE STREET 
LONDON WI 
01--481-5914 
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IBM Pick-a-back 
A lookalike version of one of 
the fastest spreading opcra11ng 
systems, Pick. has now 
appeared on the IBM PC -bu t 
you need anextrac h1pand£850 
to take adva ntage of it. 

The Pick·like system - just 
call it Revelation , $.3YS U K 
distribu tor l nleracti\·e Data 
Machines - won '1 actually 
replace IBM's own PC·DOS . 
Instead 1t sits o n top, 10 gwc 
what Interactive describes as a 
'very fnendly user interface·. 

It also •ddsot hcr ext ras such 
as a pr1n1 buffer facility and an 
apphcat1on generator. 

Re\ela1 ion comes from 

Washing ton.based Cosmos. 
a nd its biggest sclhng points will 
be Pick'ss t rengths-rclat 1onal 
database handli ng, variable· 
length reco rds, and a high-level 
user query language. It a lso 
mea ns PC uscn will be able to 
com munica te easi ly wit h othe r 
Pick systems. 

David O' Byrnc, s-yslcms 
support manage r with lnterac · 
tive. sa id 1ha1 when Revcla11on 
is running the user is complete ly 
unaware of PC-DOS e\·cn 
though tha t is al.so act1\·e. 

·Rc\·clataon gn cs you a quite 
separate environ ment . but you 
can step back mto PC·DOS at 

any 11mc - say, 10 set up 
communtea hons,' he said. 'So, 
you could dmc a Sinus I 
terminal as a dumb terminal 
through the PC and simply pass 
filcs1oi1 .· 

Rc\clauon is greedy for 
space. 

It takes up the best pa rt of 
320KofRAMandwill run only 
aflcr an extra lnte l8087 chip has 
been installed m the PC lo a llow 
it to cope with floa tmg·pomt 
arit hmet ic. 

Jn1eract1\e is offenng a cut· 
price Re"clation to users Vrho 
buy 1t before the end or May. a t 
a price of £595. 

Prices down 
for machines 
You "'-00 '1 find a price war in the 
UK to compare with v.hal's 
happen ing 1n the US, but a 
season of deals and specia l 
offers has opened. 

With i1sproduct1onnowup to 
6.(XX) unitll a mont h , Gru ndy 
Business Systems is offering a 
£25 discoun t to anybody who 
buys a Ncwbrain before May 31 
- th1sbringsthc Model A down 
to £244 and the Model AD to 
£274. 

Only s1gh1ly more modest is 
the discount offe red by Milton. 
Gray and Associates of Twkk· 
cnham. Vouchers worth £20 
will be sent to buyers of a 
Commodore 64, Vic,20. or 

--------~--------- -- --------< Atari400and800systcms . 

Paperclip-ons 
Kobra has produced two pack· 
ages for use with 1he Papcrchp 
word prOttSS1ng package. 
which operates on Commo­
dore's 64 and S(XX)models. 

Spell pro is designed to check 
the spelling of word processor · 
ge'lcratcd tcx l and can be 
loaded into one disk drive Vrhile 
Papcrclip works along51dc it in 
a second dri\·e . 

Mailp ro can be used m the 
samewayandproVldcsfaciliues 
to enable you to address masses 
of mad very quickly . 

Each package oosts £149 for 
the Commodore 8(XX) and 
pnccs for 1he 64 arc hkely to be 
aboul£90apa.ck. 

The packages arc a \a 1lab le 
from Commodore dealers or 
from Kobra (04912 2512). 

...,....,._ .. ,.. ........ ,....,,, ......... .,. __ ,_ _ ................................. _ .. ...,._,__, _ ........................................... ,_..,..., ---------,.. ... ... -- .. m.11 ..i ,,, _ .................. 
,.... ..... w ...-.21111. 

Thisissmallbcc r bycompari. 
son to lhc US, v.hcrc Commod· 
ore isoffcnngSIOOo ffa model 
64- 1thasbcc n scllmgfo r S400. 
'The StOO rebate has one cond1· 
tio n : to qualify for 11, buyers 
must trade in a home computer 
or video game machine . 

Soft Boots 
You can now run the Dragon 
software writte n by Salaman· 
dcr on a 32K Tandy Colo ur 
Compute r. 

Salamander has also bran· 
chcd out into 1he One market . 
In partnershi p with Orie it has 
produced se\·cral games selling 
for £7.9.S and £9.95. And lo 
make ii cas.ier for you to buy 
these items, it has persuaded 
Boo1s 10 stock a range of its 
softwa re. 

Snakes, ladders, choppers 
Arcade addicts w11h a VtC-20 
can sa11sry cheir appcettcs with 
three new games cartridges 
from Audiogenic. 

Apple Panic 1s lhc highly 
popular arcade game lhat casts 
the pla)·e r as a workman chmb­
mgladdcn tod1ffcrcn t tc ... dson 
t he screen. chased by a horde of 
apple monsters. 

rage in lhc US. has you nying a 
hcltCOptcr across hosti le 1crri · 
tory to rescue 16 commandos 
from a building bcsciged by 
enemy tanks, aircrafl and 
bo mbs. In Serpe ntine )'OU arc a 
small snake in a pit full of larger. 
hungry snakes. 

Which twin is 
the real Ajile? 

Chop l 1fter , sa id to be the 

All cartridgescos1 £24. 95 and 
arc available from Vic dea lers 
o r Aud iogcnic (0734 59647). 

Who'll put pep 1nto Apple? 
Sparea1houghtas)·ouhammer signing-o n fee. plus an option 
away at your Apple for the men on seve ral hundred thousand 
Vrhostccr Apple Compu ter Inc. Apple shares. 

In pan.cu lar spare a thought Mr Scully has a lready idcnh· 
for John Scully, Vrho has been tied Apple's main competitor . 
lured from Pepsi-Cola to take despite having no computer 
ovcrasAppleprcs-idcnt. All he. exper tise 1odrawon . 'IBM isa 
gels for 1h1s rcspon~b 1hty is SI formidable competitor.' he 
million a year, plus SI million said, 'but so was Coca Cola.' 

12 

You cou ld be forgi\en for do ing 
a double-take 1f )OU spot chc 
new Hyperion portable pc dis· 
lnbutcd by Gulfstream Com­
pulcr Products of Essex. 

It's exactly the same machine 
as the AJilc. d1stnbu tcd by 
Anderson Jacobson (PCN. 
April 15). The 1-lypcnon. 
howeve r , is grey rather than 
brown and cream, but apart 
from this. the re isnod,frercnce. 

Gu lfst ream 1s in the procc~ 
of appoin11ng about 70 dealers 
throughout the UK and reckons 
it will sell al least I .CMX> units 
here during 1983. 

Geo rge McFarland. group 
managing directo r of Gulf· 
stream. said: 'We arc excl usive 
d1stn bu1on forl hc I lypcrion in 
the UK . We a rc not an OEM. 
but since .... e arc now owned by 
Bytcc (the Hypcrion/Ajile's 
crca1or). that docsn·t ma ncr .' 

Asked to comment on H ype· 
rion's identic a l twin. Mike Par· 
rish. adm imstalion and ma rket· 
ing manage r for Anderson 
Jacobson, said: ·we were 
aware that if we ~ere an OEM . 
someone else could distribute 
lhe machine . You can't gua ran· 
ICC exclusiv ity.· 

POi APR29.198J 
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Lctt erscome from people hkc 
you. so pull out your I NKE Y 
finge randf eed usa linc . lrit'sof 
star quality l' CNw1ll add£10to 
)Our sprcadshce1. 

Add ressusat Random 
Access. Personal Computn 
Nel't'$, VNU. E .. tiyn I louse.62 
OxrordS1rce1. London WI A 
211G. 

A fair deal 
for the Lynx 
I v.ould hkc to point out the 
unfa1rcompansonsbeingmadc 
b) many magazines m the 
personal computer field A 
recent exam~e was the corn· 
parison of the BBC machine 
with t he Lynx machine. This 1s 
almost imposs ible. becau~ 
pnctv. 1.se 1wo L)·nx'seq ual one 
BBC 8 . The design or the 
mach1MS and 1he concepcs be· 
hind them are encirely diffe r· 
Cnl. 

I feel S)'mpat hy for Campu· 
ters of Cambridge as many 

PCN £10 Star Letter 

magaz 111es ha\e been most 
helprul as regards poor public · 
ity arising from these unf:ur 
comparisons. So on behalf of 
L)'nx users let me try to make 
some fair comparisons: 
• For 1he price of one BBC B 
)'OU can almost purchase two 
Lynx 48K machines. 
• The Lynx is an extremely 
pov.erful graphics machine. by 
far I he best around for its price . 
• For small business users II 
will be pt'.KSjble to ha .. e access to 
CP M disk ope ra1ings)')temsa 1 
probab!) the cheapest pncc 
around. If v,e try 10 run CP/M 
on theBBC B machmcv.11honc 
IOOK disk dri .. e this v.111 cost 
abou1 £900. v,,hlle for the same 
price )Ou could pu rchase: tv.·o 
L)'nxes. w11h 80 colum ns, w11h 
one disk dnve running CP tM 
plus £100 to spare. 

Thcanrac11onof1hc L)nJt for 
small bus iness users is unden 1· 

verse Polish notation). 
• Camputers designed the 
Lynx for expansion. ,~ 80 COi· 
umns. add1t1onal memory . CPI 
M, cx1cns1ons to Basic (avail· 
able short ly m ROM) . This 1s 
good as 1t is ta ilored to suit 
users · poc kels 
• I la\ ing used 1he BBC 8 and 
1he Lynx 1 lhink the L)·nx Basic 
isexlremely good. and the poor 
points v.111 be iro ned out m the 
ROM extension 

When11oomesdov.nto 1t.111s 
!he usen v. hooount, and v.e hke 
the Lyme. I think Camputcrs 
has made a con 1ribu11on 10 1he 
homelbusiness market ""11h its 
desig n. and dcsenes a pat on 
the back and some measure of 
support. as do ot her Bn11sh 
manufaciurers. against the 
somcv. hat unfair rompe 1111on 
from abroad 

Remembe r that ch15h arc 
impo rted mto this country w11h 
17 per cent 1mpor1 dut) . v,,h1le 
compulcrs read) bui lt ha\e 
only 6 per ceni duty . Bnu sh 
manufactu rcn hlc Acorn. 
Camputcn.andSincla1rdc-.cne 
all the encouragement and help 
the peop le of this country can 
gwc 1hem. Stop knocl 1ng the ir 
products and emp hasise 1he1r 
good points 
1 McLauchla11. 
Edinburgh 

RAM? Commodore 
costs more 
I laving read many anicles on 
var ious mach ines. one thing has 
come 10 my anent,on . This 1s 
that expanstOns for 1hc Com­
modo re Vic·20 arc more c itpen· 
SI\C than fo r man) 01hcr leading 
machines . The JK expan~ion 
for lhc Vic is priced at £29.95. 
ye1 the ZX81 16K expansion is 
priced a t £29.99 - mere 4p 
dearer v,1th 15K mo re memory 
included . 

The 16K expan'"on for the 
Vicisra1hc rexpens1 .. e I thmk at 
£74.95. Being only 13. my 
pocket money docs not quite 
run coth1s. 

Afte r~yi ng 1h1'!.. I v.outd like 
to point out that I ha\·e found 
my Vic \cry enjo)'ab \e 10 use 
and hne had man) hours of 
pleasu re from 1t. 
Ste,·en Wtllmgham. 
Bourn"· Li11cs 

able. and 1he CP 'M IS prom ised Econet costs 
~ ri'~eaL~:C~ 

1:::~~:P~~1; explained 
Lynx had about double the I was \Cry mlerested to read 
speed of the Dragon and was your section in !he second issue 
fas1er !hen !he Commodore 64 · of PCN (March 15) en titled 
(remember the Lynx uses re· Count to ten to use 1he 

Econet'. and ha\e done a rcw 
calcula11onsof my <>"n to assess 
the relatwc costs of an Econe t 
system com pared ,,vuh a group 
of computers usmg thei r <>"'R 
ICX'al disk storage. 

It 1s ,mporl a n1 to realise that 
1he Econe t 1sa power ful system 
1001 and much more than a 
sim ple mea ns 1oshare periphe r · 
als. For example. a numbe r of 
rou t ines arc provided v. hich 
may be used 10 build ne twork 
services such as electronic mail 
or computer-com puter corn· 
mumca11ons. 

Econet demonstrales this by 
suppl)ing a number of com· 
mandsenabl1 ng u,;c of netwo rk 
faahties For example the 
VIEW command allows a 
screen display to be copied to 
anot her mach ine's screen. and 
the NOT IFY command pro, 
vides a simple mess.age sending 
syste m. 

Wh ile VIEW. NOTIFY and 
other comman ds arc s1ored on 
the file s.ener the ~)·~tern offers 
the basic facih11e.s for corn· 
mumcat ion v,,1thout the need 
fora filesen ·eroranyot hersort 
of ne1v.ork controller. 

W11h regard to !he cost o( 
using a nctv.·ork for shared 
sto rage . I note thal your article 
v.as not re:ill) compa ri ng like 
with hke . Ft\C machines sha r. 
mg a dual disk drwe haw· about 
160K of storage each on a\e r· 
age, v. hereas a compulcr with a 
single dr i\ e has only IOOK of 
storage. 

Prices for the Econe t system 
\'-ere re leased at the rect nl local 
area netv.ork show 1n London 
and are now a\·ai lab le from 
Acorn . From this pnce hst I 
ha .. e dra\Vfl out the followi ng 
1llustrattOns which may be of 
1nteres1 to your readers :-
• A min imum nc1work con· 
s1sting of rv.o compu lcrs v.'ilh 
Econet 1n1erfatt. cable 1crmi­
na1ors and clock box would 
cost : 
Tv.o Model 8 computers 
+ Econet £892.00 
Two monoc hrome monitors 

£209.08 
Cable £29.00 
Terminator and clock 
boxes £ 120.00 

.t l. 150.08 
Of 1h1.s. network costs arc 

.£230. As such this system would 
be u~ful to provide a basis for 
machineoommun1ca1 ion which 
could be expanded on at a later 
date. 
• To add IOOK to a BBC 
computer1hcd 1sk interfatt a nd 
the single disk dr i\C are re· 
qu1rcd at a cost or £335. v,,hereas 

to add Econet interfaces 1oeach 
of four machines and to prov ide 
the file sener. dua l disk dm·e 
and all the cables e1c v.ould cost 
about £468 per machine . In the 
second case each machine has 
an average of 200K of .storage 
ava ilable. Therefore . when 
costed as price per IOOK storage 
11 ischeaper touse lhe Econet 10 
prondc storage for a fou r· 
statton syste m. 

With printers 11 is of course 
e\en more cos1-effcct1\·e to use 
a sh ared pnn ter. as pro\•iding a 
prm1er for every computer 
could cost £400 fo r a matrix 
printe r . or up to £2.CWX> for a 
lctter·quahty printer . The cost 
of the compu1er to prov,de 
shared prinlmg facility 1.seas1ly 
CO\ercd by the sharing of prin­
ters. 

I hope you find the abo \c 
figures interesting - all the 
prices are current a nd mcludc 
VA T . Funher deta1h on t he 
Econe t system. a nd pnces. are 
ofcoursc a vailablefromAoorn. 
L ll am,.,·,d .. 
Customer Engmu ring Section 
Uodrr. 
Arorn Computers 

The high-speed 
Hobbit 
I was interes ted to read your 
review of the Hobbit floppy 
tapcsystcmforttH: BBC. It was 
very fair but I '4'0nder if )·Ou 
,,vould permi1 me to make a few 
poi nts that )Our readers may 
no1 realise . 

Your test involved wnling 
10.00:>numbersmtoa file. Each 
numbe r takes up 5 by1es and 
therefore the file was 50,(X)() 
bytes long. This is almost 1,,vice 
as long as the longest program 
thal wou ld fit into a 32K 
machine. 

'The l lobbi 1 has an index 
block half way thr ough the tape 
1n order to optimise its chances 
or finding a panicula r file 
quickly . In the middle or )'Our 
test the Hobbit will ha\oe spen t 
about 70 seco nds doing nothing 
bul rewinding the cape from the 
end back to the beginn ing. n us 
si1uat1on may be a .. ·01ded when 
shorter files are used. 

llere are $0mc figures for 
writ ing s1m1lar files, using a 
sim~e FOR ... NEXTloop:­
BBC cassctte (1200 20min 
baud) 5()sec 
l-lobbu floppy tape 4min 

Pet floppy disk 
33scc 

4min 
27sc:c 
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Yes! 

WORD 
PROCESSOR? 

One of the best! 
Quick Brown Fox word processing 
has more features than most ot her software 
and runs on your V IC·20orCommodor e64 computer. Put 
yourse lf in league with industry s1andards like WORDST AR, SCR IPTS IT. 
WORDCRAfT and WOROPRO. We can suppl y you with a complete first-class word 
pr~sso r for less than.£1,<XX)- thi.s includes computer. addi tional memory. 80 co lumn 
display monitor and a daisy·wheel t ypewrite r which doubles as a comput er printer. 

It oll 1tat11 with tlrt Q_11ick Brown Fox softwan at £60 

(all pricts excluding VAT) 

Furtlttr i11fonnario 11Jrom: 

PCN APR29,198J 

SPT Electronics Limited. Tollesbury. Essex, CM9 SSE. England 
Tel ephone: Maldon (0621) 868484- Telex: 995358 

SPT Benelux B. V. , Wilh elminas t raat 1.3961 AG Wijk bij Duurst cde, Holland 
Tel ephone: 03435-5741 

( Dtaltr t nquirits aUo wtlcomt) 

SEE USON STANDJOATTHE INTERNAT IONAL WP EXHIBITI ON WEMBLEY 

" 



CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 

COMPUTER 
PROGRAMMING 
IN BASIC£11 .50 (CPB) 
M1c,ocompu ters are here -
teach yourself to prog ram! 
learn BASIC. the easiest and 
most widespread language 
for the small compu ter, 60 
1llus1reted lessons teach the 
essent ials of good program­
min g: pro blem dehm t 1on. 
cod ing. flow-c ha r11ng. de­

buggi ng and c leardocumentat1o n. And you don' t even need 
a computer1 

ZX81 SUPPLEMENT 
£1. 10 alone , £0 .65p with CPB 
When used 1n conJuncuon wi th the above co urse. 11 ena bles 
you to apply your know ledge to the Sinclai r ZX81 micro­
computer. It includes some amus ing progra ms to hel p get 
you started 

THE ALGORITHM WRITER ' S GUIOE £4.40 
explains how to de fi ne ques ti ons. put th em 1n th e best order 
end draw the fl ow chart. wit h nume rous examples. A must 
for programmers. 

Cheq ueJPO w ith order to : Cambridg e Learning Ltd., 
Unit 106, Rivermill Site, FREEPOST, St. Ives, Combs, 
PE17 4BR. 
Or phone your cred it ca rd det ails to 0480 67446 
124-h our servic e). 

BBC 

I Pleas,es,end~ thebookslndica1edabow- lenclose'-- 1 
Name 

I Add«.. I 
I I 
1.------- ..;·;;; .1 

16 

..... 
I do not ha1,,·c a BBC floppy 

disk drive. but can sec no 
reason v.hy il should be s1gmfi· 
can1Jy quicker 1han the Pet. 
Perhaps someo ne else could 
provide the figures. 

I agree w11h )'Our reviewer 
that lhc I lobbit should be 
cons1dettd an automa11c cas. 
scttc system, ralhcr than an 
altcma11,·c 10 disks. I am, 
hov,,c\cr. co nhnuallybcingsu r­
pnsed a1 the numbe r of cases 
where 1t u directly comparable. 
Your rcvic•·cr has hitononcof 
these by a cadent - a long file. 
v.hc rc the access time is small 
compa red with the LOA Ding 
time. 

Your rcviC\\.Cr had d1fficul­
t1es with his printer. I ha,c used 
a parallel printe r continually 
dun ng the dc\clopmcnt of the 
system, with no prob lems. We 
th mk the proble m may ha.,.e 
been a knock-on effec t from a 
bug which we were a""·ar e of. 
and has now bee n pul right . 
LJWunt, 
Co-A11thor of tht' ll obb11 opu· 
utmgsyStt'm, 
M,cklrovt'r, Dt'rby 

PQint tak,n, Mr Want. It's trut' 
that bt'nchtt'sts usually tt'II of a 
pt«t' of l'qmpmt'flt's ab,ftty to 
doabt',ichtt'st. a,idnot11sabll1ty 
tot'.x«utcc ~·cryday tasks. 811tto 
gt't mtunmgf11lfig11rcs 11·1 n«t'S· 
sary 1odo 1hmgs likt' rtto rd Jong 
lists of mm,krs. IQ tt'rts. I 
1mdt'rs1and, art' subjttt to sim1· 
la, c-ruicum- Ed. 

Get good advice 
before you buy 
That"s 11. l'\e had enough. 
·s,mon's not so s,mple' (PCN 
April J) was t he biggest load 
of ... (calmd°""n lan.1h1s1sa 
fam ily magazine) 

Who docs 1h1s gu) ' Ke11h 
Bowden thmk he is" Just be· 
cause he is some 'Rash' lectu rer 
ccrlainl) docs not gl\e h,m 1he 
authon l) 10 go about rcrom· 
mending one computer o .. e, 
another 

Nobody has the right 10 sa), 
·Get this compute r because I 
1hmk it is bette r than that one.· 
I f someone is going to spend up 
to £400 of hard-earned cas h on 
a computer, they arc gomg to 
want more th an the en 1hus1as11c 
opinion or a lecturer. 

h is people like Mr B°""dcn 
v,,ho can put people off the 
fascinating hobby of compu l­
ing. just by recommending the 
wrong machine. The un"'111ing 
person bu)"S the compute r. but 
11 IS ORI) afte r he ha:1o bough! II 

that he realises 1ha1 it docs not 
reach his exp«ta tions 

The hobby of compu hn g is 
suppc:xed1obca happ)'onc.bu1 
unfortu nately 100 many people 
d,sco.,.er t he conirary. If some· 
one 1s going to buy a co mpuler, 
t hey should first be asked v,,hal 
exactly the) wan t to use 11 for, 
and then they should be shown a 
suitable range of machines, 
while being told 1headvantages 
an d 1he dis.advantages of each 
machine. The person can then 
be left 1odecidc for himself. 

Th is is ano ther po mt that I 
woul d like to t aise. No11ce how 
two-t hirds o f Mr Bowdcn's 
lcltc r is just Commodore prop­
aganda. and how the 1wo most 
popula r home computers, 
namely !he Sincla ir Spectrum 
an d BBC Computer. arc bolh 
·gunned dov,,n·. 

I have a BBC Model B and 
the lack of memory "'hen usmg 
h1gh-reso lu11on graphics is al· 
wayspla)edon. ldon"t""a ntto 
ponder on this for too long. fo r 
fea r of being gu1lly o f exac t ly 
"'hat M r Bo'A-dcn d id. but I 
woul d hkc to give him some 
foodforthough 1. l..-.ould l1ke10 
sec a program for the Com­
modo re 64 v,,hich is he lt er 
than any Aco rnsofl p rogram. 
and no more than SK m lcng1h! 

I recc1.,.·ed my £235 BBC 
Model A on March 8 1982, It 
arme d m b11s. but half an ho ur 
with asol derang,ron M>On had 11 
up and going. Since 1hen I have 
gradually upgraded 1t myself. 

I chose the BBC computer 
because I w,11 be doing ·Q' and 
"A' lc \ ·cl compute r studies. 
and a m starung "A' Lc \el 
electronics, and I wanted a 
machine 1A-1th structured Bas ic, 
"'h,c h was .,.ersa11lc, eas ily ex· 
pandable and "'hich I was 
confiden t 'A-ould last ..-.ell mto 
my Um\ersi 1y days. 

The BBC com puter was. and 
scill is. the only computer"" hich 
fills all those req uirements. Mr 
Bowden seems 10 think 1ha1 
e,erJone v,,ho buys a comp uter 
w1llusc ,t primar 1ly 1olca rn how 
to program. I. for one. shall be 
bu 1ldmg. and buymg. a lot o f 
exte rn al ha rdware fo r my BBC 
compute r. 

J w;t for the record. I thmk the 
function keys on the BBC 
COmpu1er area ,cry st rong plus 
poinl. I am not sure"" helheror 
not this is possib le on the 
Commodore 64 but the BBC's 
funct ion keys, includ ing 1he 
Break key. can each con tain a 
program up 10 255 charac ters. 

'"" McAlpme. 
Cra,gal·on, Northnn Ireland 
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Beeb Beeb! Now 
for the winners 
No doubt it's been a trymg "'«k 
for those of )·ou who entered 
PCN Papcrchasc on lhc 1ra1l of 
a BBC Micro B . 

M ore 1han 4,(XK) got )OUr 
cnmes m by the closing date . 
April 8. Not tha t you got the 
correct solu11on. though. "'h1ch 
is Grea1 oab f rom lutl~ acor11s 
grow. In fact . more tha n I .COl 
failed . and some m certain 
style. not least the first one 
opened. 

It was enough to send sh1\CTS 
down an ed1tofssp mc,..ht:n 'A 
stitch 1n tim e ~ves nmc' nop­
ped out of t he cn\•clope . 

But m the following days we 
d1sco,·crcd other exa mples of 
guess wor k. Ntce try. folks. but 
"Two heads arc better than 
one·. 'Too manycooksspoil the 
broth " and 'A bird in !he hand is 
v,.orth two m 1hc bush' may all 
bc"'orthym nature but showed 
that too many hands didn't 
mak e the hs11ng ''"'Ork (bul 
thanks for the laugh ... ) 

Oosc r - JU.St - ¥, Cf C those 
who ca me up wi1h 'From hul e 
apples great oaks grow '. So 
much for an E nglish coun1ry 
garden . 

But perhaps !he most sue· 
culcto hh e lot was from a reader 
in Co Dur ham who sa 1d, simply 
'Grow'. (We're 1ry1ng. Mt X. 
we' re trying.) 

More S)'mpath y. 1hough . fot 
those of you who appeared lo 
ha" e 1hc cor rect answe r. but 
failed to write m the missing 
wor d. 'Greal oaks fro m lm le 
grow' was a bit on the silly side . 

Thank s to all who sent in t he 
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corrttt listing . Here' s your 
chance 10 check the m aganISt 
our own print-out. 

But before pri nh ng the win­
ners ' name s. here' s a leucr from 
Looo Zys, from Stod:bury. 
Kent . !hat 's sur e to prompl a 
nationwide groa n o r sympa1hy. 
ll es.ays: 

' ... just got ofr my hands 
and knees. Lou nge carpet co­
vered with scraps of paper with 
odd comb ina 11ons o r le uers on 
t he m ,,, Win orl ose l enJO)ed 
t he puzzle imme nsely. bu t don't 
tell whoeve r SCI it - JUSI !ell 
him/her I II ATE them !' We 
did ... the man responsible. 
Nigel Cross, just gn nned . 

But now 10 make four 01her 
peop le grin. The winners - the 
four correcl entries pulled out 
oft he hat- arc: 
John Pau inson . or 96A Rad­
ford Boulevard. Radford . Nol · 
lingham; 
Ian Gil roy. of 14 Hu mbcrdale 
D me . N Fernby, N Humber · 
side ; 
G L Nelson. of 169 Woodfield 
Road . I !arrogate. N Yorks; 
Mrs A M Briggs, of 14 Li~ 
A\·enue . Londo n Nl2. 
Congratulations ... v.e'II be 
gctt1ng)ou r Model Bs 1oyou as 
soon as possible. 

Finally, we must own up to a 
little compc111i ... c licence . As 
some readers ha\·e poin1ed ou1. 
the onginal prove rb come s 
from a poem wnucn by David 
E"·ereu , 17fh-1813. and is ·Ta ll 
oaks from liulc acorns grow.· 

But that wouldn't ha\'e been 
so much fun ... ---- ,1 

........... ,uc, 

ATARI 400 & 800 
400 ( 16K.•xe. Bas,c) tt49 .50 800 (48K -t Buie) £375 
400 ( 16K) -t Basic -t Recordef' -t Joy$tx;:k + 5 Blank 
Cassettes + Demo cassen• £239 
400(48K)+AIAboY ettems t324 
800(48K)+AIAboY ettem, £425 
900 (48K) + Basic + Otsk Drive + Joystick + 3 Blank Disks + 
DtmoDlsk tMO 

DR/>J30N 32 t199 -­Oriel(48K) -ZX81 
EpsonHX-20 

\lic:20 
C8M6' 
Sha'l)MZ80A 
Sha,pMZ808 

t125 
[159 

[19.95 
[49.95 

[462 .00 

t120 
t331I 
t499 
tet9 

Coming soon - Soni '115- £189 

AU.1¥W:£S #C.(DE VA r 

24 GLOUCESTER ROAD 
BRIGHTON 698424 

FOR BBC MICROCOMPUTER 
Software 
FORTHROManddocumentabon ........... t34 .72 + VAT 
Manual {for newcomers to FORTH ) ........... £6. 75 

Hardware and Accessories 
TORCH drives and operating system £780.00 + VAT 
Pnnters, dnvesetc ..... Please 'phoneforquo te 

FOR EPSON HX20 
Software 
FORTH ROM+ documentation. . ...... £34.72 + VAT 
{Manual available sho<tly} 

Hardware and Accessories 
EXPANSION UNIT. VDU Interface etc 

............................................. Please 'phone torquote 

COMING SOON FOR BBC MICRO 
FORTH FLOATING POINT EXTENSION (ROM) 

COMPUTER AIDED LEARNING PACKAGE 

OT HER MAC HINES : 
Dragon 32. Colour Gente. Apple, SWTPc 

H.C.C.S. Associates 
533 Durham Road, Low Fell 

Gateshead, Tyne and Wear NE9 SEY 
Tel: (0632) 821924 



SIR COMPUTERS LTD - CARDIFF 
Agents for Acorn, BBC and TORCH Computers 

BBC Microcomputer s 

Model 8 .... ........ t39t.OO 
88CModelBWICh1 .205 ... £311.00 
Model8W'llhdbcnert~ .. .. £509 .00 
Singlt100Kdiecdr'Ne £241 .00 
Ou.i2 x 100l<dl9cmte ... £311 .00 
The diac manual and utllilies disc .. bolh inc:tuded 
Oi9c i'llert~ tor lhe BBC Micro 
Kit ... t'IS .00 
Fintd...................................... £110 .00 
Upgr.oeof88CModelAk)8 . . tt0 .00 

pteue ~ tor up 110 date intonnatlon on Preslel , Teleiell1, 
IPMd'I synChelis. MCOnd proc:,e$8(n. etc. 

TORCH Computers 

....... tttS .00 

'1hll l#'ll comects IIO lhe 88C ~ in the ume way as• normal 
diacdriYe. butnwe1 .. onemg aclt*2 x 400Kdiacdri've,lorUM 
l.l"ldef BBC BASIC« other leogu,agel II proYidN hoption of Ull"V 
lhe -:te rw,ge of CPJM toftwar• ~ to, bull"leN and data 
proc:essing applicatlof'a. The firmware M.ippied With lhe mac:tw... 
d:>wt l'Mk:fW'Q bei1WNn BASIC and CPN, a pcl'IWlttul OJMN'abng 
syst«n deYelop4KI from CP/M 2.2. 

In~ to the disc~. MOOnd PfOON90J II: tuppitd . Thll ... 
Z-80A.wi1hitsown64KRAMcard .~Wl1tllhe&502Ain 
lhe BBC OOfflPUI• through lM 'Tul:MI'. T)'p1C,91y lhe apHd of 
ex.c:ution of programs uncMr lhe ~system is increas· 
Id by up IIO 50% compared Wl1h e ~ ~ 
c:o,npoliW . A ttwd proc:ftlOr. the 18 bil 68000. wll lhot1ty be 
11Ytiilal::l6e. 

ACHCF240 

This it 11n •xt.nsal of the BBC rraoc::omputeffTon::h OSC pack 
•Yf*'I. .....w. in • ""9t' ..... The oomptUf oontalna • sec­
bued ~- proc::,n90foonnec;t«i k> lhemwi Z..a()oomputef, • 
dual 2 x 400K diec driYe a delcribld abcw-e. a t.gt, r..aUion (80 
dWacter)°'*VmoMOrlll"lda~ 8'*8n TMCOtn~ 
1200 ~ modem. tt Is the orly moooornputer which ha bNn 
g,9111edpemnlKlflfordifed:OQl'IMCtlonk>thePutliCSwii:::heid 
T~ Netwotk both in the U K. and lhe Undecl Stain. 

The TORCH can oomn"U'IICllt. ._ di,dy wlCh lll"IOChel' TORCH 
Of w,lh wtu.lty arry othet type ol COfTIPU* ._,. ,,,...... _ u..ng lhe 

Gateway IKllily of PTMt.i it • pOiNCN tor the TORCH k> ac:cea 
vast arnountl of ~ Anld by p,fviN ~ on 
public databUI l'f'I""" · The Mailbox tadlty of Prestel alto dowl 
theUMofMIC:trOn9email 

TOACHCH240f10 
T0ACHCH240'21 

MabovebutwiU'la 10MBhardchcdriw 
Allabovebu1Wllha2 1 MSharddisc:drf\111. 

PERIPHERALS 
SeikoehaGP100APmteir ... 
Es-onMX80FfTtype3 Pmlef .. 
NECPC9023Print4"' 
K.aga l'Z' RG8 MoMor 
Sanyo14 . AGBMomor 
High~ 1'Z'black/g,Mn monitor •. 

SOFTWARE 

..... £221.00 
. t3911.00 

............. -.. £311.00 
......... t280.00 
........ £270 .00 

. .............. m.oo 

Wea.rnw'llty' he*:! in AOCkprograrns fl'omthetollowlri,gaippliers : 
Aoomlof't. A & F Software, Bug SUie. Coml)uwr ~. 0.. 
Bue Sottw.,... [)gal . Fantuia, G«nri , Gote,n , LJI< Softwar•. 
L......r 9 Software. ~ MP Softww.. Progrwn Povfef. S.­
!Nnder Software Softwar. tor Al ~ Softwat'•. 

Unfortunately , we.,. unM:lil to 9uppfy aottwar. by maH except 
H PM ota Wfeorder . Delivery , by ~of errtofthe 11baw 
am1 t10.00. l.lnliNa OlMtWiN M.atld II pricN inc:lud9 VAT. 

SIR Computers Ltd., 91 Whitchurch Road, Cardiff . 
Telephone: (0222) 21341 
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~ §::~ i ~ Got a tip? Send ii to PCN and ge t a cash reward. £5 for every hint printed. 
111) connecte d to the NC (NOrmally - and so on. 

It,ou ' , e JOI something to r:ro• 
about .• • a bit or magk that'll 
make lhe "orkl a ~ Iler pl lK"t' 
for micro u~rs . then wnd ii to 
PCN Microw a,-ts--GUr rq:u lar 
rtadm ' hints and tips page . 
We' ll pay )O U ts If "'e print It. 
We' ll pay )OUC\('R morTlf)OUr 
litt~ gem geb our ,·ott- as 
mkro"' -a' t ol' th t-monlh. Think 
<NI • •• and '4rilf' 10 MK'ro­
"' 'nn, PCN. 62 Oxford Strttt, 
London W IA 211G. 

Memories are 
made of this 
I ha \C densed the follOVIIRg 
program for the Lynx:-
10 INPITT ··11ow MUCH 

MEMORY DO YOU 
WANTTOSEE.";A 

lOF ORM • OTOA 
lO LET P • PEEK(M ) 
4-0 PRINTCIIR S(P), 
50 NEXTM 
RUN 

On e or 1VIO comments about 
the program may be necessary, 
Wh en asked for a nu mber, 
chot:Kc one higher than 1(0) 
otherwi se you might get a cras h. 

If you break out during the 
program and )OU can't sec the 
cursor try chan ging the INK or 
PAPER colours. ,f oothmg 
happens then you ha,e crashed. 
sos w1tch off. 

I am about to form a Lyni 
users group to help and inform 
newcomers as "'ell as more 
experie nced programmers with 
informati on. and aspects con· 
cerning the Lynx. I a m al!>O m 
the pr ocess or produci ng a 
graphics aid for those who 11,·ish 
to design their own com plex 
displays or text and graphics 
mixed. Asownen V11II be aV1arc 
ther e are thr ee modes of dis· 
play:TEX Ti n a40 x 24 format: 
PR INT AT or WINDOW m a 
124 x 248 forma t; and Ill RE S 
m a 256 x 248 format 
R BJ on~s. 
K~nton, M,ddx. 

Switch program 
for Spectrum 
ll erc 1s a simple Spcc1rum 
add-on - it' s a switch that plugs 
int o the Ear sod:cc . Th e sv.1tch 
can be anyth ing )'OU V1ant; a 
pressure mat for a bu rglar alarm . 
is Jillit one example. 

The "' Ires A and B a rc 

Oosed) contacts of 1he relay. When )OU renumber the 
When the swuch 1s closed 1hc program, 1he command w,11 
relay will sw11ch on and off . change all th~ line numbers. 
senchng a ser ies of pulses 10 1he So a quick LIST l ecps )OU 

computer. The capacitor sup- mformcd or hne numbers. It's 
prc s.scsthcr claya nd also l ecps al~ a hand) summary of the 
the current low. You'll need a structurcof1hcprograms. 
program like 1h1s to use the P G B,shop. 
sw11ch:- TadK·orth, Surr~y 

10 GOSUB 500), CLEAR 

: t~::::: ~::~i~r Capital idea 
;g :[E~t,!~~~:h2:!on for the Spectnim 
60' 
70, 

SOCIO FOR n • USR " r " TO 
USR ··u" 

5020 READ a 
5030 POKE n.a 
SQ.iO NEXTn 
5050 DATA 

33.56.92.62.0. 119.6.255. 
219.l.l0.254.2.55.40.1.52. 
16.247 .201.0.0.0.o .o.o.o 

5060 RETU RN 

Ffrdu, lo. 
Muccfesfield. Cheshir, 

DummyGOTOs 
keep things tidy 
If you"rc de\eloping pro gra ms 
an Basic. )'OU often need to tidy 
up the progra m using RE­
NU M . I lowever . thas mcans all 
)Our well- known line nu mbers 
are cha nged and 1t takes some 
time to learn the new ones . My 
way to k.eep track is 10 pu1 SOmL 
dumm y GOTOs at the )tart of 
the program:-

IO GOTO 50: • l'rogrum start 
20 GOTO 250: · start of sub· 

roum,el 
30 GOT0410 : 'm p11trou1me 
40 GOTO 630: ' rnbrou1m, 2 

It used to really a nnoy me !hat I 
couldn"1 pul the Spectr um 1n 
caps mode from w11hm a Baste 
progra m. Bui I d1sco\·ered 1ha1 
b113 of syste m vanablc •flags 2· 
v.111 set caps mode . This is 
loca11on 23658. 

So to use caps mode, )OU 
co uld POK E 23658.8 but this 
resets all the other flags. Alter· 
naU\ el). )OU could call the 
appropn a tc ROM routine v.11h 
RANDO MISE USR 4317. Bui 
this pu ts the Spcc 1rum back 10 

Jo,,.,e r case mode 1f )'Ou'rc m 
caps 10 s1ar1 .... ·11h. 

My solution is to use a short 
mach ine code routine and call 11 
with RA NDO MI SE US R . The 
routine is LO IIL .23658. SET 
3,(1 IL), RET - whtch as..scm· 
blcs to 33.106.92.203.222.201. 
T o fo rce the Spect rum into 
lower case mode. change the 
222 to 158. 
RG Elmour. 
t irupool 

Locate the Dragon's 
hidden characters 
The Dragon uses memory loca· 
t1ons 1024 10 1535 ror its text 
scree n. So )'OU V1ould expect 
that a command such as POKE 
1024+M, l "ou ldbee qu l\ alent 
10 PRINT (a M .C IIR S(I). But 
the codes used for screen 
POKE.sa rc ootA SC II. Youca n 
sec this by runmng this 
progra m: 

10 FOR l •I TO l.55 
20 PR INT(i, 100, 1 
lO POKE 1144.1 
4-0 FOR D• I TO 600,NEXT 
D.I 

Using this. I d1sco, c rcd 1hat 
1here a rc 32 pnntablc charac ­
ters vrh,ch a rc a\a 1lable neither 
from the keyboard nor with the 
CII RS function. The only an· 
\'erse characters )OU can get arc 
A .. . Z from the keyboar d. 
and a fcv. characters with 
ASC II codcs96and 12310 127. 

But )OU ca n get at the rest 
wit h POKE 1024+M.I v.11h I 

bctVleen 32 and 63. Try 11 for 
your sclr to see v.hich cha racie r 
is "hic h, Th e in,.·crse d1g1ts 
(Codes 48 to 57) arc grea t for 
scoring video games. 
DawdPrm .s, 
li)"t'rpool 

String your BBC 
along 
It' s sometimes useful to prog· 
ram one of the BBC fonct1on 
keys with a sir ing bcg1nn1ng 
with a double qu ote. If )'OU had 
a lot or pnnt sla lemcnts to 
en ter. 11 would be nice to 
program key F I with 
" MPRINT '. Then using 
AUTO and press ing FI at the 
end of c,,ery hnc lets )OU en1cr 
the tcit really quickl y. 

But )Ou can't ha .. c 
" MPRINT ' on a key because 
the BBC assumes you arc using 
the quot es simply to deli mit the 
stn ng. So ,r you ente r "'KEYi 
" MPRINT ', )'OU gel 
MPR INT on FI. 

To a,·0 1d this. put a harmless 
con trol character a1 the sia rt o r 
the string. Th e BBCo nly recog· 
n1sesaquo tc asadehnutcr ,r 1t 1s 
the first non-space character 
after the •KE Y n. So you can 
create the stri ng "''ith: 
•KEY 1 1~, .. MPRI NT' 
DL fl arfHr, 
Mansfi,ld, No11s 

Beyond the reach 
of your Dragon 
ll c re's a qu ick .... ay or s11ckmg a 
protcc tcdcop yright message on 
a Dragon program. Type: 

10 REM 
20 REM 

Then 1ype EXEC (39512) 
and press ENTER tw,ce. Th e 
screen ""ill fill V11th rubbish . 
LISTyou r program . Th en type: 
YOUR MESSAGE • 39512 
followed by : EXE C YOU R 
M ESSAGE and press ente r 
twice. 

You should now sec that 
YOUR MESSAGE is on line 
65535. This hnc can 't be deleted 
or edite d . . . its line nu mberi s 
too h1gh. 
R Sh,ldon. 
Wofrt'rhamp1on 

NEXT W£D<: Read ing the 
grap hics screen on the A ce; 
read ing the Lynx keyboard; 
ZXSI mdehblc copyright 
0011cc: Or ie screen control and 
more •Fx comm ands )OU 
were afrai d to as k abou t . .. 



Wrtlet.: Max Phdh ps, Rout ine 
Inq uiries, Perso nal Compute r 
News, VNU. Evelyn House, 
62 O xford S1ree 1, London 
WI A2 HG. 

Making shift with 
BBC functions 
I am lr ) ing to ,-rite a game for 
lht BBC. I ,-·ant lo u.w thc­
Rtturn and Shin kt}s for rune · 
lionu uch as •fin: ' a nd ·thru st •. 
Could }OU !ell meho" ' lodolhi s? 
M1C'had B,ho,i, 
Scoln, luds 

You can read single ke)·s using 
the BBC's INKEY funct ion. 
No rmall). the number )OU 
spccif) in brackets go,crns the 
t1met he funct ion waits fora kc) 
to be pressed. This will read the 
ret urn ke) bu1 no11hesh1h key. 
A second problem is tha1 1hc 
BBC's au10-repeat fune11on 
may hold the INKEY upsothat 
the .,.,.hole game goes ,cry 
slo-. ly. 

You can gc1 round this by 
setting a ,cry fast aulo- repca t 
rate • Fx 12. 1. Remember 10 
turn 11 off with •f x 12.0 and 
•f x 15.0 before your prog ram 
ends. 

But chcrc is a beuer way. If 
)·Ou g1,c a ncga11,e number 
-.11h INKEY . 1t tests that a 
particular l.C)' is held do.,.,.n at 
1he moment -.hen IN KEY l!lo 

called 11 KEY ( - 1) IS -I ., 
sh ift 1s held do-. n andO,f 1t 1!1on ·1. 
INKEY (-74) checks the re­
turn kc) 

You can lest all of the keys 
1h1s ..... a>. f-urthc r mforma 11on 
stam on page 273 of the user 
guide. 

Play patient for 
Commodore Prestel 
Q m I get Pr ffl d on m) Com­
modort'6-' , a nd lfso ,ho-. do l go 
about g~llin g it? 
John Sal~s. 
Glasgow 

All you need 1s a llllle patience 
Co mmodore is -.or king on a 
Pres1el interface which w,11. 
mcidc ntally. allow )OU to use 
M,cro ne18(X). 

Jtwon'tber<"ady un1111\1a) at 
the earliest. so 1t's Just a 
qucs 11on of wa111ng. 

Video vanquishes 
micro's signal 
I o" n a IK ZX81. a nd tr ied lo 
plug It into my PhiliJ)!I 2000 

, kleo rttord t r . Bui It ""otlld OOI 
tuDC' in , and 11111 gol -.·as " ·u) 
lines. What can I do lo rttOrd 
m) ara ph k progr a ms? Do I 
nttd a bigaer memor ) or ,-ha l? 
PaufU,lton, 
Rod. F,r,}', 8irk,,.J, ,ad 

Congra1ulat1ons on ha\lng d1s­
co,ered th1s for )OU~l f . Whal 
""e need ,s a fc-. more cmpm­
cis1s and a few less theorists. 

Any-.a). lhe theory goes that 
mos1 microsg1,e a signal 1ha11s 
too ,ariab lc for a ,1dco recor­
der 10 use. and 1he Z,'(81 nsclf 
seems tog 1,e a ~,gnal that 1s too 
-..cak for man) automatic 1un· 
mg systems. Video recorders 
need a stable. standard ised 
signal rat her than the hap­
hazard signals micros get a ""ay 
"', th 

So to interface the 1-.0 )"OU 
need "ldeo Jock. "'h1ch 1sa wa) 
o f keeping the signal -. ,thin 
acccpcable bounds. 1lus could 
be added IO)Our computer. It's 
al.so por.sible 10 ha, c , idco locl. 
as part of 1hc recorder, bul I 
doub1 1f you'll haH! 1t on !he 
Ph1hJX 2(0). 

I would ha,e thoug.h1 that the 
best -.a) to record )OUT 
graph ics programs "'as -.·11h 
you r ZX81 - JUSI use SAVE. 
LOAD and R UN 

Problems and 
pitfalls of program 
production 
I am intereslcd in !lt'lling hom~­
produttd !iOfhu rt- on a parl · 
lime basis. ll o-. do I g~i m) 
prog ra ms duplil"a ted? 
CWood. 
£a$1b,:,umt>. S11S.f~I" 

It depends on ho>A serious )OUr 
business ,s going 10 ge1. M<hl 
people "-Ork 1heir v..ay through 
the same struggle. f-1rst. )OU 
can sit w11h your machine. 
typmgSAV E on m1o the n,ghc 

When )'OU gel t ired of that, 11 
is sometimes possible 10 pro­
duce usable copte; by 'backing 
up' 1wocassc11ererordcf") You 
might be able co find tape 
duplica tors local!) People 
ha,e bee n known 10 help -.uh 
1he local talking newspape r in 
exchange for an hour or t"o on 
its tape copie r 

But the best ..... a) ,s S,tmply to 
approach t~ problem m 1he 
most ~nous(and hence cxpen­
s1,e) way possib le. The re arc a 
handful of companies "'h ,ch 
,peciah.sc m cop)mg and pack­
aging compu ter ca.sscn cs 
~lanyof them ha,c the sense to 

offer short runs- ashule as ten 
casscnes- so 1hat small com­
panies can !lotan really small 
before gro-. ing btggcr 

It u -.onh the cost of using a 
seno usduplicat1 ngcompany . If 
your casscnes don"t LO.AD 
then the cost of rcplacmg I hem 
can destroy your profits. So go 
for a specia list company- lhC) 
ad,·e r t1.sc m most of 1he trade 
magai.,nes . See al.so the lead 
story on pag<" 6 of last -.cek's 

How to monitor 
your VDU 
Is ii -.·ort h la}ing oul on·r £200 
for1 monitor or should lju .st USf 
a dom a licTV '! 

Could ) OU n plain t he dirrer ­
entt bet" tt n '°"· medium and 
high resolution monitors (apart 
from lht pritt! ) a nd rtt0m · 
mend I cheap monitor? 
Fru,,,:is Jugo, 
London S W/9 

It's realt) up 10 )OU. Wander 
along 10 a BBC deale r or 
exh1b111on and see proper moni­
tors -.o r~a ng. Some TVs g"c 
,e rygood1>4ctures. l\eseen 
BBCs and Ne-.brams g.i,c ,c ry 
passable 80 column displays on 
o rdinary portables. Others . 
perhaps )·ours. g1,e display~ 
1ha1 are ha rd 10 -.ork -.,th and 
do an 1nJust1CC' 10 the m,cro's 
graph!C!i ability 

Monitors ,ary m the deta il 
the) are able 10 resohe . a nd 
ther e arc lots of -.a)"1iOf express­
ing 1h1s You can do 11 m 
columns. p1-<cls. dot resolutio n 
and so on You do need a 
momtor tha1 has sufficie nt re­
solution to ~ho-. cl<"arl) 80 
columns of text and prefcrabl) 
the BBC's 640 '< 256 graph ics 
mode . 

Some of the cheaper mom ­
ton have low r<"soluhons a nd 
can't really -.ork •with more 
than 40 column text. 

.A!io for recommen ding moni­
tors. )Ou'llgctagooddcal from 
mos1 compa nies such as M1cro­
V1tcc. Cabel and so on 

Choose a monito r from a 
dea ler. so you can see11 working 
and can get 11 quickly repa ired. 
1fnced be. 

Spectrum DATAs 
defined 
Wh~n dennin g g,.p hics on I~ 
Sptt lrum, I usua lly use eh~ 
OATA and 81N slal emtn ts. 
Thfst-arc allr ight unltsS) OU art­
"' r lllnga gn:a l longlisling" ilh a 

lot or gra ph ia . I hait seen 
anothu "a) ' in ~ and 
maga1.ines using just a DAT A 
slatuncnl follo-.cd b) nun1bers 
scparalcd by commas . Pk as,r 
could )OU np lain ho-. to do 
I his? 
Nicholas Gorton, 
Ets ... ·id., Prt>s10" 

It's s1mply a matter of fiddling 
about with numbers When )"OU 

define a character. perhaps by 
shading in the squares on a grid 
and comcrt mg shaded squares 
to Is and empty squa re) to !h. 
you create a SCI of eight binary 
numbers. 

These arc PO KEd ,nto the 
Spectrum's memor) using the 
BIN funct ion. This persuades 
the Spectrum that t he numbers 
are actually binary and nol our 
normal ba.sc lcn system. 

The method )OU ha,c S<"en 
in,·oh,C!io taking 1hc dcfin111on a 
s1ep furt her. You romcr t the 
binary numbers into their base 
1enequ 1,al<"nt.sandthcn POKE 
those 1ns1ead. 

One simple -.ay to eon,ert 
the number is 10 wntc t he 
headings 128 64 32 16 8 4 2 I 
above each bmary number . 
Then )'OU add together all t he 
headings thal ha,e a I under­
nea1h them. So a number such 
as 10010111 i.s 128+ 16+4+2+ I 
- or 151- m base ten. 

Once you\c goc )Our eight 
base ten numbers. )'Ou JUSt 
enter !hose on a DATA line, 
and READ and POKE each 
one m S<"quencc 

Af ter aw hile )ou"II find lh1sa 
rather tedious process - 1t'!!o a 
job foryou r Spec1rum. Why not 
wr ite a program that lets you 
design charae1crs on a n en­
larged gnd b) movmg a cursor 
a round" When each character 
1s finished. the program can 
calcu lalc and print th<" relevant 
base ten numbers. 

There are lots of handy 
features)"Oucould1nc lude. You 
could display .,.,.hat each cha rac­
ier would actually look hkc as 
the user crea1cd ii You could 
ha,c a httlc ·scratchpad' area 
-.here )OU could pla) about 
-.11h all the characters. 

Youcouldc,cn include com­
mands 10 turn the gnd ups,de­
down. reflect or rc,crsc it. So 11 
-.ould be easy to define a 
PacPcrso n gomg lcfl. up, right 
and down 

It isn"t a n easy program to 
write but 11 w,11 mal.c )·our life 
easie r. This male!io 11 eas ier to 
define char3Clers thal can be 
PRINTcd m pairs and so on 

PC""/ AP R29.19ftl 



32K Rampack For Your Vic 20 
Special Offer 

Choose any of the following Gemini software 
cassettes 

requiring 32K memory. 

1. Database 4. Invoice Statements 

2. Stock Control 5. Home Accounts 
3. Mailing List 6. Commen:lal AcCCN1nts 

SPECIAL PRICE £59.99 (Inclusive) 

Sendto PLUS 80, 31~LOWER ROAD, HARROW, HA200E. 

SOFTWARE1.0 2.0 3.0 4.0 5.0 6.0 
32K RAMPACKON ITSOWN £49.990 
161< RAMPACK ON ITS OWN £37.99 0 

INDIVIDUAL SOFTWARE 
PACKAGESt19 .95 1.0 2.0 3.0 4.0 5.0 6. 0 

YE§ SD 6AME§I ""'"""'"c 10.-a11 
FOR voiR MICRO IOC follow,~ 

slnc:lair 
!iPECTRUM 
ZXBI L.YNX 
DRA60N 
ATARI Vll' 19 

Nam<~~~~~~~~~~~~~-7"~ 

Addr<U~~~~~~~~~~~-7.3 

MAIL ORDER ONL V 

PCN APR 29.198J 

~ COMPUSENSE 1=P1 
t::=i Software for Dragon 32 ~ 

P.O. Bo• 119, p...._.o,..,. , London N135XA 
T~ : 01..et20M1(24How)Md01..et2"31 
ot'lloN at : 2NO ~ unet; (1.454.00 Mon-Frf) 

STO#'l'RE.SS-t,ypocJIMl'"dell\lllCIOASManCIOEMOfrjwioneC¥ttioot t1US 

1 DASM DRAGOHOnty tannooet1UI =-===·~lft.b...:.=::~~-==::.,-:::.: ....c:itor--..- _,..,..no-·~~----A 
~p,Olt.dlor•-.... .... 
2 1NU DAAGOHO,., tannclolt2S,JI =~~~L=?'~==!= =~=-;r,-::-::::S.1 .. i"A2':.,:.;.:: 
1 DICIDl lANDYCOlOR.OAAGOfll 
n.t'*"'iOOIOCIIM-,O,.,•tfflll.,..,,,_.O( 

~-=~~~a~ ~O(lfflpla.---............ o1 ..... 
4 DEMOIM..::tw.CodeMonllDr TAAOYCOI..OR.OAAGON Clrtndgetll.ts =~':'~:::""~~-·==c-.-. 
$ U'ACfMCfMXIWIICode TAHOYCOLOR.DRAGON tartno(lft1 1.II 

emenen.ts 
~-..,...a--,.t,-no~ncwowo1 ....... ~ 
OiAtor.__,U-.~C11~ . 1!lkill-.....,tllfl'l....,._.flCll'la;, --6 C-TIIJU TANOYCOlOA115KORAGON Cas:Mftltl.15 ,......,....,_....,..,..., • .,.._-..,.ap .. ~ll*Wefotw .. ,.O,. 

7 IJlSDIT., 1M OYC0t.OIU2K.:ORAGOH emenea .• """,_,...,,..,._ • ......,._....,._plO~ .... 
I NUI TANOYCOLOR16*C(~l-..:)ORAGON easune n.ts 
F•-.~9"fCl"a-'--,."*'-OOOl__..,Jar~ 
g l'IIATUAlllf TANOYCOtOR321l1>RAGOH Cnsene n .• 
All~gm,"95oiWN~IOlndllllw- ~ 

800J(SN()w.V$r0CK 35PIOG'-lotNO, .... ,:t IMlgcl9II t4M 
TJo.t~C)qgo,132 ~ ts.15 
.___OoW.-Y-0,990" ~ ts .lO 
~ .. °""'°" c.w ts.15 
~ ..... Z-.. tU.N 

,._.o,,DOOi<.s-,50pwoooi,. - _....,_..c,...,.t100 
~~lot5-*lllnc USA. TS(;t,,c USA,C9CW USA. 

THE HOME 
COMPUTER 

We specialize in Micro-Computro fa 
home and business 

CURRENTLY IN STOCK 
U .. 00 
£19995 
l2b910 
<moo 

ORK:·I j48KJ f.16995 
ZX SPECTIIVM jl6KI [12500 
ZX SPECTRUM f481CI £ 175.00 
ATMI 400 £ 159 99 
ATMI 800 £39999 

comPLJTRSDLVE LTD. 
MICRO COM,UTER SYSTEMS FOR THE MOOE RN BUSINESS 

8 Central Parade, St. Marks Hiii. Surblton. Surrey . 

oi!':!:°':i~~ 
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BRAINWAVE'S 

TOP TEN FOR NEWBRAINS 

1, PAGES C35.00 
AT, .. £dlllclr•A O..-,=on:~ · A~fac., 

2, MAILIST £20 .00 ~,...,..,....,,_.SOPl,s..oi i.-io.._ • ...._ 
Sr9"• .... cil-**'- .. 

3. PAGELIST £10.00 
Acc,c,111pegellorllPAGES6500"'-&~ 

,.,.. ....... ~~l)Olfl 

4, DIRECTORY £10.00 
~a-....T'!'P"O.. ... 5-'dlF-,. • i...ioser­

....__lOM-. S-ll.NdlonT.,.o,O.C 
5 . WORDWORKER £25 .00 

W!:WO'-~ Wc.dW,..-., ...... ~"""*'*"' S-&l..--111...,. 
8. OTHELLO C4.00 ."=°" ....... ~~~~~c::, ..... 
7,WORMS C4.00 

Af ... Ac*Ol'IO-hl~~ s...alStul~ 

8.QAMESTAPE1 CS.00 
eoni-,0oooo-- C:winec:t• loadhlAlr.- <>ddml S.,RtJ,...., 

9. DIARY C10.00 Slof'le-oit.,...,~ 
'-'*~°""r-• ~t,r,..,.~oro.. 

10. TELEPHONE £10.00 
S.0,..14111>500...._,~IT.,.._~ ,..,.s-c,,,-,. S-ll'ICIIMOtlO .. 

·-------....... -...... ·--·- ----.. .,_ ---·- ____ .., __ °"_ ... ___ ............... ............... _ ..... __ ........ , 
BRAINWAVE SOFTWARE 

LIMITED 

TELEPHONE 0787-237831 

PROGRAMS 
WANTED 

for 
SPECTRUM , DRAGON , BBC , ORIC, 

etc . 
ARCADE • ADVENTURE • BUSINESS 

EDUCATIONAL• UTILIT\I 

We offer 30 % royalties with a cash 
advance of £250 or more . We will 
also purchase outright for a larger 
ca•hsum . 
National Mall Order /Advertising 
campaign & International sales 
network ensure s the highest results 
for your Ideas. 

AU prop••• will be profe e•l on•Uy 
packaged with tu.II colour •leeves. 

LASERSOUND SOFTWARE. 
UNIT 004 

STRATFORD WORKSHOPS . 
BURFORD RD . LONDON . £.15 

TEL . 01 -519 ,0791 or 01 ,519 ,7809 

Te.lephon e Enqulrlu Wel come. 

ATARI & VIC 20 
DISC DRIVE OFFER 
120 FREE ARCADE GAMES WITH EVERY 
DISC DRIVE SOLD 
DURING APRIL 
£299 Inc VAT 

240 VOLT CONTROL FROM YOUR HOME 
OR BUSINESS MICRO 
4 to 1600 independent 3 to 15 amp switches 
can be controlled from your comput er, all 
solid state , no relay required . 
TOTAL COST FROM £69.95. 

Send your TV and computer signal around 
the house using our new signal control box, 
no installation skills required just plug in and 
receive the picture on a TV screen in another 
part of the building. 

GEM SYSTEMS LTD. 
2 Crawford Ao.et , 
Hatfield , Herta. 
Hatt~74150 
CRE.DITCARDSWElCOME 

FREE 
SOFTWARE .... 
AND 
24 MONTHS 
WARRANTY 
WITH EVERY DRAGON COMPUTER 
SOLO THIS MONTH 
Vic 20 cassette lead allows the Vic 20, 
computer to be used with most tape 
recorders 

Name 

Address .. 

£12 inc VAT 
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Hand-ho lding is a patronising exprc,,-
1on popular amongcompulc r equip­
ment suppliers 

It means 1hat "hen )OU (cast b)" 
1mpl1cahon 1n the ro\c ofa child) need help 
they (wi1h their experience and ,..,,sdom) 
,.., ,11 be on hand to offe r 11 Afu~r all. ,.., hat 
)OU are using is their baby 

So perhaps 11·, appropr iate that. if the\ 
go out of bu\1nc». )o u'II be left holding not 
lhe haod bul the bab) And 1f"'hat ~ou\c 
bough ! 1sa real dog,)ou'II ha\e been ',Old a 
pup. This ,s no1 a comfon ing thought. hut 
.,..hat can )Ou do about 11'! 

You ma) shrug phlegmaticall) or )OU 

may panic, but any constructi.,.e response 
demands pa11ence o r money or both 

Bankru ptcy is one oftho-.c: ill ,..,md, th:u 
blow-, nobod) much good. bul 11 doc .. n't 
lake the bankruptcy of a ~uppher to lca\e 
)OU ,..,1th an unsupported piece of hard· 
v.arc or sortv.arc A softv,arc hou~ ma) 
lose a kc) progra mmer. a ha rdv.arc 
manu fac1urcrma) d1~onunuea line.o r an 
independe nt \upphe r may go m10 a 
different business altoget her 

Whatc,er the rea!l<:m. )Ou could find 
)OUrseUv.tthan mopcr..i11,e,y.-.1cm and oo 
ready shoulder 1ocr)' on 

The re are on!) tv.ofoc10,.,)oucan U'!oelO 
lighte n ,our m,,r,fortune. and one of !hem" 
luck. So t here'Hcall) onl) one c,1u11on 

Cau 11on apphc\ 1n the first place lo ,our 
choice of supplier You' re ~fer m a ma~, 
market than in a mmo rit)·intcre~t group. 
!)3fer v.llh one supplier for hardv.a re and 
~rtv.a re than v.1th l"'oor more. \afer v. 11h 
a multinahona l t han v, 11h a one-man band. 
~fer v.11h a package than v.11h a one-orf. 
and safer (allhough 11 ma)' appea r odd) in 
the middle of the road . 

Pa11ence comes into pla) here. Veteran 
Pet uscnv.111 recall tha l the fir,t d1,k dme, 
a,a 1lab le on 1hcir \y,tcm v.ere produced 
not b) Pel bulb) Compu1hmk \\ ho? You 
may v.ell ask A, won as Commodore 
brought ou l disk dme~ the suppl) of 
<;0f1v,.are supporting Commodore d1,h 
prachcall) d ncd up 

Or. for a more rece nt example , com,1dcr 
lhc IBM PC lf)OU bought a 'g rC)' \)'tem 
,md the importer finds that IB\1 . b) 
launching the machine here officiJII). ha, 
cut the ground fro m under 11. )OU ma) find 
)·ourself ha,mg 10 go cap-1n-h:md to IB M 
for suppo rt . And v.oe betide )OU if )Our 
sys1cm h~ non·Slandard components 

Thal's not 1osay 1ha1 he v,.ho hes1ta1cs 1s 
.-.a,ed 11 ma) JUSt be 1ha1 11 take, longer 
forh1m tobel~t. And m lhe inlcf\al.a v,a, 
out ma) haH: been found 

Na\iCOm. for C'ti:ample. changed hJnd'> 
<,0me three )Cars ago. and 1he 1ran,111on 
was rclati,e l) painless for lllO!it u~,.. In 
the case of one use r . 1hc fate of h1'> dea ler 
v.as more 1mmcd1ately 1mpon.:m1 than 1he 
fateo(lhe manufac t urer v.hc re Na\COm 
wasc hargmg £45 fora repair to a Nascom II 
he go11t done by his dealer for £.S. 

Line of redress 
Dealers. d1st nbutoo. and .1,hof)\ are )Our 
firs1 hne or redress. and the le\el of 1hc11 
compete nce is crucial. An agen t "' ho ha, to 
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Where's 
your guarantee? 

send eq u1pmcn1 back to lhe ongmal 
supplier for attention 1s of hule use 1f the 
original supplier has ceased 1rad1ng - but 
there arc plent) of mdepcndenl mamle· 
nan~ companies. And remember that 
more ma intenance companies e:usl fo r 
popula r machines than for esoceric odd•· 
ties - afte r all. it's easie r and cheape r 10 
gel a Ford repaire d than a Masera11. 

ll us iipphe, a, much co ..ofl"'are 3"> to 
ha rdv.are and v.11h <,0hv.are there i~ the 
added complication that the au1hor ma) 
v.orl. for a sub-cont racted compan). and 
001 for the nominal seller 

·ni e Compute r RcHnlen A~"')cia11on 
(CRA) hasappro,c d m principle a )Cherne 
that could be a~tep 1n the right d1rect1on. It 
propl)',,e\ 10 s1ore as much <,0urce code a~ 
~~ 1ble v.11h an indepe ndent agcn1 

So 1f a so(lv.are supp lier falls b) the 
vrays1de 1hesourcecode will be a,a1 lab le 1f 
any maintenance 1s needed. 

rll cre are d1ff1cul11es v. 11h !he plan and It 
has ,hortcomm~. C RA chairman Cohn 
Stanley admits: 'The main prob lem v.111 be 
ge111ng 1he supplier~ 10 ag ree ' W11h 
member.. of 1he CRA (v.h1ch include, 

Pegas us and Tabs) the re 1s no prob lem. bu1 
mdepc ndc nl suppliers - and particul;trl) 
US softv.are house-. n11gh1 need more 
persuading. 

And 1he maintenance "''II s111lcost )OU 
'11 v.ouldbe lhe ,e,.pons 1b1hl) oft he user to 
-.on out mamtena nce,' sa id Mr Stan ley. 

This 1s one reaso n for keep ing II Mmple 
- espec ially 1f you arc a business use r -
and buying an unadorned p.'IC'kagc. says 
Na1tonal Com pu11ng Ce ntre consu ltan t 
Eric Bagshaw. It ma y e~cn be worth 
altering your businCS'> prottdures to fit in 
with 1he pad,age. he $3)'$, 1( 11 spares you 
the trouble of looking for one part kularly 
1d1osyncral1c programmer when )·ou need 
support . 

So. 1f )Our ~upphc r goes out ofbm ine.-.s 
)OU must expect to incur added cos1s 1he 
nc,ct time )OU need $Upport. If it's an 
unus ual p1cceofsoftv.a re.1 here ma) be no 
poss1b1htyofsupport. 

Such ad,·i~ as 1hc C'ti:perts c;rn o ffer 
sugests that you exercise foresigh t v.hen 
)ou' re bu) ing. Easie r said than done. 
perhaps, but al the moment t here are no 
allcrnal l\ CS ucept tr ustm to luck. 



WhY.be 
content with 

a word 
processor when 
you could have ... 

Silicon Office will tum your micro into a 
word processor every bit as able as any word 
processor on the market. Every bit as easy to 
use and very competitive in pnce. 

But there's more. Wrth Silicon Office, you 
get a complete information management 
system and a calculator spreadsheet into the 
bargain. All fully linked to the word processor. 
And no other system can offer you that -at 
any price. 

It means that you can store large files of 

information ready for instant recall. You can 
insert that information, quickly and easily, into 
your documents. And you can perform 
calculations and create documents such as 
reports and invoices completely automatically. 

So before you settle for an ordinary word 
processor, be sure to see Silicon Office - the 
calculating, information-handling word 
processor. 

Fill in the coupon for the name of your 
nearest dealer. 

·--------------------------Bristol Software Factory, Kingsons House, Grove Avenue, Queen Square, Bristol BSI 4QY. 
Telephone (0272) 292098. 
P1ease send me details of Silicon Office. 

Name 

Position 

Company 

Address 

ISP 

<( 
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The moving picture 
M

ost Alari OY,'ncrs know that what 
makes their rompu1cr so special is 
lhc extra custom chips that arc 

included 1n addition lo the 6502pr0ttsso r . 
These exl ra chips allow the Atari 

computer to do all of 1hc excuing cxlras 
without t)mg up the mam processo r . 

When the Atari computers y,crc first 
released m Amcnca the graphics .... ere 
controlled byac h1pcalledthc CTIA. Tius 
cfap was responsible for handhng the 

colour and lum inance lc\·els sent to the 
television screen as •,••ell as the Atari's 
powerful pla)cr 1m1sYlc (sprite ) ,graphics 
system. The CTIA also watches o,~r the 
JOYShck butlon s and the OPTION. 
SELECT and ST A RTk ey,;on the console. 

When the Ata n computer "'as released 
in the UK lhc CTIA was rep laced by a 
nev,lyde,·c lopcd. more sop histicated chip 
called 1hc GT IA. As \\e ll as gi, ing the 
A tan twice as man)· colours as before (256 

instead of 128). theGTIA alsoa.ddcdthr ee 
new graphics modes (9-11) to the ex1s11ng 
nine(0-8). 

Many of you Ata rians may not realise at 
but )'Our computer is capable of produang 
three modes more than some of the 
manuals describe. The reason that certain 
manuals keep t hese modes a secret is 1hat 
the y are American manuals and until 



show 
rccentl) the American Alam, did not 
contain this ne.,., .,.,onder-ch 1p 

The Atan Basic language c;i.rtndgc I!> 

cherefo rc capable o f '4:lcCt mg 12 text and 
graphic mode~ (There arc al'!O f1\C 01her 
mode!> m 1hcopera1,ng ') ... 1cm. a\ a,tablc 10 
more upencrtC<'d programmers). The 
chrec G T IA C'(lfal, are r,elcncd u!>m,-1hc 
sta nda rd Ba!>IC command - GK.A P I IICS 
n - "' here n ,s the nurnberofthemodcOto 
II · 

The fin~t thing 10 note "A hen u!>mg 1hc 
thr ee nc.,., GTIA mode,.,.., that ther e i, no 
te xt .... ,ndov. ,uch a, )OO ~em the othe r 
nine modes (.,.,,,h the c,ceptton of the 
character mode 0) 

A IC'(t "'IOdO .... I\ U"-'ful for ad,ance d 
programdc,,gn hecau..e 11 allo.,.,, )Ou 10 ~c 
command, )OU t)pe m, or parb of )Our 
program. m the four ·hnc area at the 
bottom of the scree n and lit 1hc ..amc time 
to !ICC the rc,ult or graphic d1,pla) on the 
scree n abo,c. 

A 1cx1 .,.,mdo"' can be rcmmed from 
ordm:U) graph tc:o. modc:o. b) adding 16 to 
the mode numbe r v.hcn u..,mg the 
GRA PIII CS command 

GT IA modcs9-11 ha,c 1hc'11mcsc rcen 
d1mens 1ons SO doh acre,...., by 192 doh 
OOv.n. Th" g1,c, each dot the rather odd 
appearance of being four t1mo \\Jdcr t han 
11 as high 1\ bnef wmmar) of the 
capab1h t1~ of each mode follov., 

GRAPHICS 9 You c,m on l) d1\pla) one 
colour hut )OU can d1:o.pla) 16 s.hadc!> of 
co lour, The d1spla)cd colour can then be 
changed u,mg the S ETCOLO R com­
mand 

GRAPHICS 10 You c.tn d1,pl") Jn) eight 
colou~ and an) of l 6 lum1nancc, for each 
colo ur Thebad.groundcolou rcana ls.obc 
:o,pec1ficd The md1,1dual colour:,, can then 
be changed 

GRAPHICS 11 In th1, mode )OU can 
d1:o.pl3) 30) 16 different colour, on the 
~recn al one time. The colours musl. 
hm,e,c r. all be of the ,amc luminance 
Th e Jum 1nanC'e can be changed a1 30} 11me. 

The be,t v.a) tog,unanundcrMa ndmgof 
thc!IC modc,1:0.lotr) them out for)ours.e lf 
Ju:o.t to ,hov. )OU ho" ea<;.y 11 ,.., I ha,e 
\\ntlren 1hrec ,,mple program, to demon­
str:t tc the cffceh of each graph 1(") mode 
You should note th,1t none of lhcprogrJm\ 
has more th.ln I~ hne,. pro,1ng ho" much 
can be ach,c,cd v.11h .:o,och litt le effort 

Wh) not If) out the c,ample program, 
pro,1ded. male change:o, and \CC "hat 
ef fect t~ change:o. ha,e .. 

All the~ program.., go m10 Jn ·mf1m1c· 
loopv.hcn runs.ot h,1t thC} v,1ll~nt1nue 10 
dl\play the gr aphic efft."Ct, and not auto­
malicall) return to cha racter mode O 
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""'cram I -Graphi cs 9 
1111:0. program ,ery simply. in 1u,t l l lmc1,. 
sho"s an e'l:amplc of ,uh1\e :o,hadmg u,mg 
,a r)"mg lummantt, of the same colou r 
The program\1. 1!1 drav,-a slid, of rOC'l m 16 
1/1/fer~m ,hJde:o. of pm~ 

Procram 2 - Craphics 10 
This prognm1 v,111 fill !he ~ reen v,1th 16 
,erucal ba r~ u<,mg eight d1ffcrent colouf\ 
The n the prog r am \\Ill eh.mgc the colou r~ 
m each of the b.Jr~ m ,uc h a v.a) a:,, to 
produce the effec t o f all 1he bar, flov,1ng 
mto the centre 

""'cram3-Craphi<SII 
1 his program m JUSI nme hne:o. fills the 
~ rec n m ,er) Ihm honzonrnl hnes The re 
arc 12 band, of colour m all. eac h b,md 
compmmg I~ honLOntal hnes. each u\lng 

one of 15 selected colours. It then C)cle:o. 
th roug h eight lummance:s(h nghtne:o.Ses)of 
the d1spla)ed colour:o, 

The follo"mg eommcnb on the h:o.t1ngs 
e'l:plam v,hal is happen mg 
Lmc IO, all program:o.. !>oClcet~ GTIA mode 
v,1th the GRAP III CScomman d . 
Lmes 2().90. prog r am I. drav, ·s rod 
Lme 100. program I. !lets pml colour 
Lmes 2().JJO. prog ram 2. and 2().(i(), 
program 3, fill screen m desucd pattern 
Lmcs 140-ISO. prog r am 2. change colours 
to produce cffcc l . 
Lmes 7~90. progra m 3. rota te 1hrough 
a,.:11Jablc bnghines!IC!> 

Lookmg al the colo ur'!> a nd lummancn 
of the ptctu res produced by the txamplc 
prog ram:,,. )O U can sec t hat there's a 101 
mor e to lhc GTIJ.\ chip 1han )Ou might 
ha,e though1 
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omc l.no1i1.lcdg.c of t1,p ·~ c,),(,'nl1al 
to aO\one -.cnou,I) m1crc ... 1cd ,n 
Amf1ciJI lniclhicn C<' (Al) . !',lot 

onh ,, 11 the m~}'.I 1i1.1dcl\' used pr~ram· 
mmg l,mgu,1y.c 1111'11: fo.·ld. but hool., and 
p.1pc" on Al fn..-qucnlh mrludc program, 
m I ISP . • ind othe r Al pJOtJr<1mmmg 
l,1ngu.tgt..'\ (lndudmg Planner. Pop--2. and 
Prokig) .ire h.i'Cd 11n I "P 

I ,,p h,1, hccn u,,:J m numc-rou, .tpphca· 
1100, n,1tural l.in~u.1gc com prchcn,1 on. 
comp iler "' r11mg. rohol 1(', compu1cr 
rudcd m,1ruct1on. CIC. ,md now Sped '"'P· 
1hc fir,t product from J ne"' compan>. 
Senoth Sofl"',m:. open, up 1he "'hole 
"'orld of A l w 1hc o"'nc r of a 4~K 
Spel-1rum 

I "P ,1.ind, for USt rroce,,mg. and 
lht•rc arc onh 1¥io t\f)C\Ofoh,cc 1 m L"P· 
,11om, (n,1mc, and numhcr.) and l"" A 
l"t ,, rcprc\f..'ntcd h, hemg cnclo-.cd m 
hr,11..·l.ch. ,1nd lhc clcmt·nt, of a h,t ma~ be 
,llom, or I""· or ,i m1x1urc of holh Thu, 
(;1 h c) . ((.; h) c) .md ((.i h c)) arc .. 111"1,. 
hut 1h1..• fir,1 h.i, 1hrc1..•ckmcnl\, the .ilfHm. 

a,h,c . the -.crond h." 1 .... odcmcnl\. lhc h,t 
(a ti) and 1hc atom c "'h •k 1he 1h1rd h,I\ 
oncclemen1.1hcl"1(a h c j . Thcnc,1mgof 
1 .... 1, .... ,1hm h,l\m.1\ contin ue to,,n\ dcp1h 

I \CO prt~r,ml, m L1,p ;ire h,1,. on the 
,.1mc footmg,1,d.11,1 So \Ou c,m t}pc m 

(pl~I\ 2_,, 
u,mg 1hc hmlH n fuocuon PI US. a nd :1, 
I 1,p ";in mll't ,1ctl\ c m1crpre1ed langua ,l!C 
1hc ,1n"'"''"·r. ~. 1, printed out 1mmcd1.ttel, 
llo\Oil·,,:r. \llu«mld hpc 

(c,.11 (l"I (qUUII.' plu,) 2 _,)) 
..., h,ch .11-.opnnl\ou l lhc an,¥icr·~· I· \ Al 
C\a lua1c,1hefollo1i1.1nl!l"t . I I~Tcn :a1t"\.t 
ll\t frnm the follo"''"!l l.'kmcnl\. and 
OUOl I mc,m, U\C" the n3flle ·ptm · 
1n,1,:,1d of (·,,,tu.111ni PLUS a, ,l fullC1Kin 
The !".VAi C\pre"t on ha,crealed the'"' 

"' 

progra m in,1ruct1on 
l1)p 11, " " C"<tcns1ble language: 1ha1 

allow1o )OU 1ode fi!le" ne"' func11on\ 1ha1can 
be used in eiacth the ..... me "'ay as lhe 
bm lHn function, For e,am pk-. 1f )OU 

don'! hke 1hc v.ord plu!> }OU can define 
'add' to mean the \.:!me thmg b) 

(de add (m n)(plu, m n)) 
1i1.hcre·cte', ,h<m fo, DE l· INl::.. introduces 
1hcdcfint11on.1hc lll''-l v.ord I'> the name of 
the defined func1mn. follo¥icd b) a h1o1 or 
1he parame1cr. .ind J 11 .. 1 "'h1ch ,..,.1he body 
of 1hc func1,on Jn pract ice. a dc finmon 
"'ould be more romphcated than th, ... and 
can ,n,oh e cond111onal cxp rc)~1on, and 
sequence, of expre, .. 1on'> 

Features 
SpecL1sp I 2 pro\ldc, ahout 60 bu1IHn 
fuoctto n..,, compared 1i1.1th !he llX)or more 
u,uall) found ,n mainframe L"P'· hu t all 
the ba,,c funct ion, )OU need arc 11lCludcd 
l "p ha, heen around .... nee 1962 and 
i;,c,cral di.tlecl\ ha, c dc,cloped. but 
Sped "P I 2 1cncra lly confo rm, 10 the 
common ka1ur e"' of the d1al«-t~ One 
depanurc. v.hteh "' '" he ¥ielcomed h) 
\tuc1Ured programming cn1hus1a,h. ,.., a 
WI IIL Es1ruc1ure m,t e:1dof the labe l1oand 
GO function found 1n mo;-.1 ,crs,ons or 

L"P 
Ma,nfr.tmc L1,p,. ofte n allow noaung 

pom 1 number. and inlegcr, of unhm1tcd 
kng1h. but a l1hough lhc onl) number. 
allo¥ie d in Sped "P arc m1egc1' 10 1he 
rnnge -327ti7 to +327ti7 th" 1) no1 reall) 
impo rtant a, 1hc normal u,es for Ll!>p 
ra re!) requir e more than 1o1mplc integ er 
a rithmetic 

Spc cl 1\p doc, no t prm 1dc any di rect 
mean, for u,mg 1hc colo ur or graph 1C) on 
the Spect ru m . ..o )Ou are re1otnctcd 10 

Lisp 
taped 
Speclisp Al 
for Spectrum 

You can now program 
artific ial inte lligence on the 
Spectrum . Ted Ball looks 
at an A l package . 

simple tex t output. unk ~~ )OU add )Our 
ov.n machin e code rou11ne~ (v.h1ch can be 
called hy u)mg the Spccl1sp fuJlCIIOn 
SUBR) . It .... ould beeasy10 1ndudeasmglc 
function. cqu1,alen1 10 PRINTC I IRS N 1n 
Basic. 1i1.h1ch "'ould allo"' the u.'!oCracce ... sto 
all 1hecolou r andgra ph tC">ofthc Spectrum 

There a rc ,c() rcw ed111ng facihu e~ 
prO\ldcd: )OU can use the DELETE l.cy. 
S I III--TO. m lhe usual 1i1.ay. and delete a 
whole mput hne with SHI FT 5. hut OllCe 
)OU ha,..e entered adcfim 11on 1heonly"'a) 
10 change 11 11, to ret )pe the \\hole thing 
You can '3,e program.., on !ape. but )OU 
need 10 load SpecL,..,p before )OU can 
re-load and run a sa,ed progr am 

Presentation 
The re,..ie"' cop)o f SpecL1\p I .2ca meona 
8001.s ca1o!oC1tc 1i1.11h a pnnted label s1uck 
on. and 1hc manual 1i1.asoffset from a typed 
o ng,nal I 1,1,a~ unable to con1ae1 the 
manufaccurer to find out 1f 1h1s ,s 1hc 
normal packaging or a pre·produc11o n 
\eNOn supphed fo r re\.1C¥i. 

The documcn 1a11on con'!>1s1sof a 31-page 
manual for Specl 1sp ,eo.,on I I and an 
add 1t1onal four pages giving some correc­
hons 10 lhe manual and dcscnbmg lhc 
difference s be1v.een ,ers1on~ 1.1 and I 2 
The manual " qui1e comprehen\l\e, 
1ncludmg ~lton~ on loadm_g and usmg 
SpecL,,p. defim11ons and synlax of the 
bu1lt-1n rune11on .... and 1he m1ernal 1i1.orl.· 
mg"' of 1he ,nte rpre ler. 

There ,sa dcmonstra11on progra m on 1hc 
1ape. "'h1eh allow~ )OU to SCI up and use a 
Mmple da1abasc. The man ual cont:uns a 
hs1ing of the dacaba..e program and some 
1nforma11ononhow1o u'l,("1t ll o1i1.e,er.the 
dc..cnption ort he da1aba'\e functions IS not 
complc:1e. and )"OU need 10 \ tudy 1he 
program hs1,ng 10 find out ho"' to u\C 11. 30 ._ 
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SUBSCRIBE TO 

PERSONAL 
COMPUTER 

NEWS 
NOW 

AND GET 8 WEEKS FREE! 
As one of the very first readers of Personal Computer News , you are eligible for our special 
Founder Subscriber Offer - 15% discount on a year 's subscription, that's 8 weeks ' copies 
absolu tely free . For jus t £15 you will get 51 copies of Personal Compu ter News. That's gotto be 
good value . 
If YOU want to be sure of getting your copy everyweek- If YOU would like the luxury of having it 
delivered direct to your door -
If YOU want to receive 8 full issues for nothing -
Don't Delay. Fill in the special Founder Subsc riber coupon, and send it with your remittance, 
straight to us. 
Don't forget - the quicker you send it r,ff, the quicker those weekly copies of Personal 
Computer News will start dropping through your letterbox every week . And you'll be better off in 
more ways than one! 

FILL IN THE TEAR-OFF COUPON IN 

THIS MAGAZINE NOWWHILE THE 
OFFER LASTS. 
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·0 8 Getting started 
The m,rnu:1! 1,purcl) ,1 refcrenccdocumcn1 
for SpccL1,p. and doc, not teach ,ou ho"" 
to progr,1m m L1,p . bu1 n doc, md udc a 
,ho rt h,1 of recommended 1c,;1hool.., on 
I "pand Amfic'i.11 ln1clh!!!,COCC 

Spcc:L1~p 1, qu 11c ea" 10 u~. and )OU 
,h(,uld h:He hnle d1ff1c:ul1, U'!.mg 11 m 
C:OOJUnCt 1on "''h ii ,u11ablc IC'(tbool.. 

Bcca u-.c there arc m,1m d,alccbof L1)p 
)OU ma) find \omc difference, bc1 .... ccn 
Spcc l 1'!.p and the 1e11tbook ,er.ion. ,uc h a'!. 
Dl rF 1m1cad of OIFF l· R l:.'.".:CE or D IV 
m'>lcad of QUO TIL ,,n. but 11 doe, 001 
lake long lo get u-.cd 10 1h" 

In use 
!-lpct'l "p rurh .1utom,IIK"all, .... hen 11 ha, 
fim\hed loading. and pnnh. m ""h11c o n a 
hlacl.. M'rccn. a copuig ht mc, ..... gc. and an 
a~lcrl\l.., .... h,ch " 1hc u,ual SpccL11.p 
prompt I I 1, 1h1..·n read) for ,ou 10 , ta rt 
hpmg m command\ and program, 

I 1c .. 1cd the mtcrprctc r .... 11h a number of 
,1mplc program,. '(,me teJt1hoo l.. C.\am­
ple'!., and \OOlC pr~ram, I ""ro te m)!)Clfto 
1c,1 pamcul.1r point\ I managed to gel all 
1he progr,1m, .... orl..mg. and b) t he time I 
had them comple te I) 1ran,1atcd mto Sper­
l ,'!,,pfromthe I 1'>pl amf.im1har""11h. I had 
co me ac:ro,.s n\O',I o f the e rror mc'!.~ge~ 

Some of the erro r mC)):tJC) a ri: s1ra1gh1-
fo~..ir d :md folly 1nfor ma11,c. Fo r e11am· 
pie 'X I ) nnt a nu mber', ""hlC'h )OU gel 1f )OU 
l r) 10 appl) an :m1hmct1c func:uon to an 
a tom or e .... pres)1on I hat doc, 00 1 e\alua1c 
10 a numt>c r . "Ill m u..ilh ,ho"" e"<aC"tl) 
.... here ,ou ha,e gone ""rong 01hc r error 
me))age, . ho .... C\e r. arc not ,pcc1fic 
enough. 10 par11cular ' PNA i\11; proper!) 
not fou nd', ,...h,ch \OU gel 1f ~oU t r) 10 u~ a 
fu nc 11on thal ha, no 1 been defined 

Th is me'!,,'!,,Jgc ought to ha\C t>ccn 
C"<tcnded to inclu d e the name that c:au-.ed 
t he trouble 

Reliability 
Spec L1 ... p 1.s nol \Cr) rohu\l . .and can be 
crashed quite ea.'iily: l\ pmg 1n ( I ). or an) 
nu mbcrcncloo.cd m parcn1hesel>. produce:-. 
garbage on lhc ..crcen and droP' )OU bad. 
mto Ba ... ,c. 

The re are al"° \Orne bug"' m lhc arilh· 
mcllc One or t he example"' I tried .... a.., a 
rccurM\C fu octtOn for calc ula1mg factor· 
,al!i. "' h1ch .,.,orl.cd up 10 foctor,al 7 ..... h1ch 
1,;; lc!>Slhan 32767. hut v. hen I tried factorial 
8. v.h1ch produce"' a rc ... uh big enough 10 
OH~rflo ..... I got: 

-('· LXP ECT ED 
-(- EXP ECT ED 
-:?52 16 
The anw,er I\ correct. Cl.pre"'sed m 2s 

complement an1hme11c and hence a nega· 
11\C numbe r , bul the me ... ~1gc, prcccdmg 
1he an"'"'er are ra1her odd. F;1ctonal 9 ,., 
C\CO "'On.e. 1111"> g;ue -25216 and th,.., 
11me the an"'""er is .... rong. It :,hould be 
-30336 

Anot her bug,.., that 1hcrc 1, noc hed.mg 
for d1n,1on h) zero: (d i\ I 0) cau..ed the 
mac hine to h . .mg up, and I had tos""IIC'h off 
and~tartagam 

There 1'!. alw no check.mg for , tad. 

lO 

o,er flo". Th i\ ""ill not occur ofte n . bu111 
can happen and pan1cu l.1rl) rn a language 
hkc L1~p. ""h1Ch 1'!. ,rnd -base d and allo"") 
fCCUTMOn. ll'lcrc ,houl d bcabu1ll-,n IC\110 
prc,e nt ,1;1cl.. o,erflo"" from crJ,hmg the 
computer 

Verdict 
I "asqu 1te pleased ,...,, h Specl1'!.p un11l 1hc 
bugs s1an ed ~ppca nn g. and 1A1thou1 the 
bugs I .... oul d h:nc gl\en muc:h higher 
ra t ing.. Unfort unacel). th e bug, are sc· 
nOu'!,,cnough IO req uire chnu na11on before 
1he product C"an be con)1de rcd '31cablc 

At (19.95 I t h1nl.. ,t ,~ o,crpnttd 
compared .... 11h 01hcr progra m~ o f )1m1lar 

) IZC :md oomple"<II) .... h1ch -.ell a l pntt) 
usual I) bct .... cen abou1 (8 and (15 

NMM-~ Lt"f) U ~ \r11 fic 1.t l 
ln1clh~ nc:c pro, r:.mmmR S,.. -IBK L\. 
Spc-c1rum Prit41{ 19 9'.\ ....... S(-nou~ 
Sori .... , rc. 7 " 00CNd<' Ro.ad. Bid k'\. Kent 
ORI 2ES f".,... C1~ 11c o..tllb M ;ul 
~de , 

RATING 
Feffllrn -­............. 
U..Woty 
Reliability 
0¥..-a.llYalue 

!~iE;r.~rb ,.r,4n•ltC<l T ,.,, n 

-------·-..- .. ... . .,. ........ ,.. 
...... b 
_ .. _ 
ftMlw,.....,..all ... _ 
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At last the easy way to show your business 
information using an ACT 128K Sirius 

computer. 

·i---1" .~. i l 
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Graphs, histograms and pie charts are 
of great help in showing weekly/ 
monthly/yearly data, report and survey 
infonnation , accounting, stock conirol 
and sales figures. The program links 

! - --· 

:I~-- ,,~1 
I• I 

~ I I 
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: . . ~ ... 

A new program designed for an ACT 
256K Sirius 1 computer links with 
Multiplan MSDOS,Supercalc and User 
programs . 

with Supercalc and User programs . 128K board s available at only £285, 

A new graphics package from 
Georgetown Computer Services­

Specially designed for any business large or small. 
Phone Roy Smith oo Didcot (0235) 817927 for more information. 

A.I.M. RESEARCH 

PCN A PR19.191ll 

Prttessioaal qulity NCI ftahlres _-,,,i.,, ···~-.-tcnN ..... . -~ ............ ., ................. . ......... ,. ............. . ..... ,.......,.....,,...,-tlill,& 
•c::,111111111---..ClflllllliltY. ·c:...,ct- wllftt_..,,..,.. ............ . 
.... _....,_.... _ ..... lriaia. 

..... . , . ... . Al' fwillllill.....,, ....... . 

SPECIAL OFFER - RING FOR DETAILS 
Limited period only! 

ANGELA ENTERPRISES= ~ 

ANGELA ENTERPRISES 
4Ninnings Lane, R1blty H11th, Welwyn, Herts. Al69TO 

Tel. Stevenage (0438) 812439 ~ 

\... STOP PRESS : EPSON FXSO IN STOCK ~ 

" 



THE CENTURY 
COMPUTER 
PROGRAMMING 
COURSE r:~~D=~~~~ 

BEN ANREP 
BRIAN HANCOCK 

The complete guide to programming in Sinclair BASIC 
using ZX81 and Spectrum Microcomputer s 

••••••• i:::::''1111111111 . .. 111111!111!!'11 Sinclair have sold over 600,000 ZX81's 
and Spectrums, which means that 
somewhe re out there are 600,000+ 
potential programmers. 

I 

~-­-----· --"' THE COMPLETE GUIDE TO 
PROGRAMMING IN SINCLAIR 
BASIC USING THE ZXB1 AND 

SPECTRUM MICROCOMPUTERS 

There are enough books and collections 
of prog rams on the market to help you get 
beyond the user manu al. The Century 
Comput er Prog ramm ing Course aims to 
transform any Sinclair owner into a 
serious progr amm er - whe ther they own 
a Spectrum or a ZX81, w hether they are 
totally new to comp uting or simp ly have 
ideas in advance of their current 
expe rtise . 
Beginni ng w ith the eleme nts of BASIC 
syntax , The Century Com put er 
Program ming Course takes yo u rig ht 
through to the creatio n of sophisticated 
app lications prog rams . Mo re than 500 

~~~ii ;;~i;;:~ i;i;z~~~;:~~ pages and 200 programs and routines 
makes this a mo nume ntal pro ject. 

fl'6 ....... ... .. l!lill•~ llti-!1'1 Without it Sinclai r owners are likely to 
rem ain games players fo r the rest of 
thei r com puting l ives ... 

To: Departmen t CCS 
George Phili p Services Ltd 
A rndale Road, W ick 
Litt leham pton 
West Sussex BN17 7EN 

Please send me ..... . . copy /copies of 
THE CENTURY COMPUTER 
PROGRAMM ING COURSE at £11.50 per 
copy (post paid) . (£13.50 post paid for 
ove rseas add resses) 

Illustrated wi th line dra wings 544pp 
£9.95 (pape rback) 
Available through your local bookshop 

I enclose my cheq ue/posta l order 
for f . . . ... . ... . . 
(Please make you r cheq ue/postal orde r 
payable to George Phi lip) 
Name .. ......... ................. ............ ........ . 
Add ress ................ ............................. . 

Please allow up to 28 days for del ivery 



I think I can claim tobe 1<kallysuitcd for 
rcv1cwmg a beg1nncr'5 guide to assem ­
bly lang uage programm mg : though 

reasonably proficient in Basic. I ha\C the 
same relationship 10 programming m 
assembler or (worse) machine rode as a 
toddler has to runmng the four-minute 
mile. 

After reading Or Watson's guide 
(t houg h it is far from ·elementary'), I think 
I can at least unders tand what is going on, 
even ir I can't do an)'t hing much more 
advanced than adding two numbers 
together and gcning the nght result. 

The package consists of a book. which 
has obviously been designed to be read on 

its own. since 11 has a diff erent publisher 
(Glcntop Pubhshcrs) and contains listings 
and kc)'lng·in mstruct,ons for two asscm· 
bly programs. a hexadec,mal/bmary tutor 
and exe rcises. "'h,ch "'ere on the casscuc 
supp lied . 

Both the assemb lers provided run on t he 
expa nded Vic. though the first 1,1,ilJ run on 
the unexpand ed. The seco nd adds more 
soph istica ted oommands 10 the first. and as 
pri nted isn't comp rehe nsible on 1u own. 
The hex/bi n tutor ru ns on ly on the 
unexpanded Vic. 

Getting started 
Actually. unless you're totally pro ficient m 
binary a nd hexadecimal notation. I'd 
advise you to skip 1hc 11,1,0 assemble rs and 
first run the tutor which follows t hem. since 
it wall mak e the open ing lessons much 
easie r to understand. 

In use 
As 1he intro says. a m1s1ake in writ ing an 
assembly language o r mach1ne-<Odc pro­
gram can ' bring the whole S)'Stem abou 1 
your ears·. though they ha\e inserted some 
useful error messages to stop )OU making 
elementa ry mistakes like missing out the 
space bet1,1,een a mnemonic a nd 1t.s rele\ ant 
numeral. 

It's fort unate. thoug h. lhal the human 
brain is smar ter than any compu1er. 
because 1t 1,1,ould otherwise hang up on the 
vanoussmal\ errors.,..h1ch pepper the book 
- things hkesay 1ng. 'Al Menu select '' R" 
to run the progra m' (page 1.9) v.hen you 
ha ... e to press ·3· for the thi rd of 1hrce 
options (ente r . list and run); telling lhe 
reade r 10 revise program 2.2 1,1,hcn they 
mean 2.3 (page 2.8): sa)mg the ans.,..er 10 

an exercise ison pagc9.S when tt'son page 
9. 4: and rcfemng 1he user to a 1ablc in 
Appendix J 1,1,,fttch is accually 1n Appendix 
II . 

None of them significant. but 1mla tmg 
all the same. 

Mor e serious. pe rhaps. is t he way the 
reader is sudde nly instructed ~o modify a 
program using only direct POKE com· 
mand s. which of course can' t be done while 
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the asse mbler 1s running - ano1her 
consequence of t he book's abiht y to stand 
alone, I suspect - and the sudde n 
appea rance of add ress numbers before the 
mnemonics in 1he program on page 3.13 
'when 1hcy arc calculated auto mat1cally 
from the stan addr ess g1.,.en a1 the 
beginni ng of the 'enter' routine (usually 
82.8, o r 1hc seoond cassette buffer). 

Author Pelcr Holmes !ells me all these 
and sim ilar errors will be oo rrectcd m lhc 
scoond ed ition. 

I found that if a keying er ror got past the 
assemble r 's error trapping routine, 11 
d idn't ha ng bu l r eturned 1hc Vic to a clear 
screen READY . Typing R UN put mebac:k 
m the menu, with no rea lly serious harm 
done . 

The mnemoni cs used lhroughout arc 
slightly differen t from those that more 
cxpc ncnccd programmers might cxpcet ­
and different from those u'-Cd m Commo­
dore 'sown assembler- but 1hey are easier 
to understand, m myopimon,and the logic 
be hind them so ob, ·ious that it prepares 
beginners for the pur ist ically more accept­
able bu1 less easy to oomprehend mocmo­
mcs lhcy will encounte r as they get deeper 
into the subJcct. 

And since the scoond asse mbler on the 
progra m contains a monito r. and 1he 
second sect ion of the book begins to dip 11s 
toe into the murky, decperwa1crsof'rca l' 
machioc code pr ogramming. it really helps 

the beginner 1oge1 to grips with 1he hcan of 
the 6502 chip. 

Verdict 
If you \·c e\'er wanted to know what all that 
LDAIM and J MPI A g1bbens h really 
meant. but "''ere a fraid 10 ask - or were 
bafne d by the a pparent belie f of most 
'cxpcns' that you can' I und ers tand any · 
thmg until thcy\•c explained the chip 
arch 1tccturc to )'OU - I hen I don' t know of 
a be11ergu1de. There maybe easier waysof 
adding t"'o and two together than: 
LD XIM 2 
STX900 
LDAIM 2 
ADC900 
STA 7680 
RTS 

But there are n 't easier ways of learning 
how )'Our compute r docs 11. 

RATINGS 
r..turn ............. 
.............. 
Ut«lnt--OvffallHkle 

•••• •••• • •••• •••• .1111 
.... Dr W11ton Computer L.urn,na Scocs 
Bcgmncn ASK.mbly Lanpagc Procnimm1n, 
.,.._ VK:-20 ..... !14~ ,...._ Honc)·fold 
Software,.,... Cas.scnc plus paperback book 
......._. ewc-...._ Ochtr 
Commodore compu1crs ....... Mail on1cr 
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Supcrgraf is a package for users of the 
Sinus/ViC'tor 10 help you use 1he 
grap hics facih11es. II will run on 1he 

bas,c J2.8K RAM sys1cm andcanc1thcruse 
cus1om data or draw on ano1her program 
such as a spreadsheet. 

It 1saimcd al 1hc business userwhow a n1s 
ha rd copies of the graph'li and histog ram s 
chat appea r on you r screen withou1 the 
necessity of buying a specia l plotter . 

Features 
The system produtts grap hs in different 
forms. histograms and pie eharts. and is 
menu-driven . It is capable of repr od ucing 
several graphs on lhe same screen for 
co mpan son. E, ·ery gra ph 1s set up from a 
serino( questions such as. 'Wh at 1sthe title 
of this grap h?' and )·ou can also define the 

-

l 
·-~ l,C',._.. •••-I< CJ• 

•··•-' .. •Nil 

highest and lowest pomts to be graphed. 
and !he iocremcnt.sused. The Y a"<iscan be 
numbered, or rep resent d3)'5 or months. 
Altcrnathcly. t he S)'Stem can be left 10 set 
up theues . 

The graphs a rc C"<tremcly simple 10 sc1 
up a nd once crea ted can be saved, 
reloaded, edited and merged. As many 
data points as will make sense can be 
plotted. Onl y the size of )'Our prin1cr p.1pcr 
limits the scope. Text can be added to each 
grap h by moving the cursor 10 1hc requi red 
position on the graph. 

Presentation 
The package came with two disks. clea rly 
marked fordnves A or B. and a binder with 
typcdms1ructions . Thepackagmgga,·c the 
impression of having been r ushed. 

The documcntauon 1s rath er bnef and is 
a hulc pu.ulmg as 1owha 1 le,·cl of user 11 is 

i:: 
I r: . . 
~ 
~,- "'-'"-'-'"-'-• >._..._ 

~:_~.r~':'~CC..Uff""'L 

Graphs 
without graft 
aimed. There are parts which are quite 
explici t and 01hers not near ly exp licit 
enough. The documentation al.so lacks an 
explanallon of the error messa ges . 

The publi sher of the package , George· 
1own Computers. says the manual is 10 be 
revised and re·pnnted but 1hc sys1em is 
easy enough lo operate for )·ou noc to need 
to refer constantly to Che manual. 

Getting started 
Although the disks supplied include 1he 
operating system, ge111ng srarte d was 

i~JI..I ' .. 
! ! 

I I 1 I 1 t I \ 

_ ,Mnol 
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confus ing. When the printer 1s first used it 
mus! be defined a nd allhough explained 
qu i1e nicely . this is quite comphcated . 
G eorge town says the pn nler dcfimhon s 
arc important because each loods a 
different set of co ntr ol characters bu1 the 
company says 11 w,11 try to do this as a 
sepa race module to the mam package . 

The re arc some easy- to-follow 1nstruc-
1ionsto lead you throu gh crea1ing a graph. 
and instructions on crealmg disk and 
location pas~words which. unfortun a1ely. 
use rather un fncndly statements such as 
BEGIN V39.GRF. 

You can set up a location password and 
then if the: disk password has been 
forgonen there 1s a routine for displa)'1ng 
the disk 1dcnt1ty provided you can remem­
ber the loca11on ~word. Howeve r. if you 
en1erany1h 1ngel.sc when !he program asks 
for 1he loca t ion password it stops at hnc 
120. Type in RUN 130 and 1hc program 
replies . 'Yes. that 1s the correct locahon 
password . The disk password is XXX . · 

In use 
The package is menu-driven .so me op tions 

I ,.,,, .. ... L.,, 
I J.."I •• .. 

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

leading 1osub-menusv.hich all follow a se1 
pancrn . There arealsoopttons forcreating 
12-month graphs. usc:r-defincdgraphsand 
multipl e diagrams. 

All ma)' be stored or a mended. and one 
mce touch 1s the ab1l1ty to Swtlch a gra ph to 
a h1scogram. and \"ice \'etsa. 

It is possible to amend dat a as soo n as 11 
has been entered bu t this is somcwhal 
labori ous. The program goes through 
e,·ery data item and asks 1f 1t 1s all right. 

In any new piece of software 1hc rc arc 
bu~. but there did not appear to be any 
ma1or system < rashers in this package. 
although there is s111J so me tidying up to be 
done. 

Verdict 
1lus is a useful piece of software which 
should pro,·c valuable . As you gain more 
experience you should be able to create 
your own files a nd then graph whatever 
you like . 

Al£ 19511 seemsexpcns1\·e, but how long 
would 1t tak e to cr ea te a program to 
produce instant graphs wi1h text and user 
definable axes? 

RATING ·-... nnn -- nnn - nnnnn 
u-1o1omco nnnn - nnn -.. ..... nnnn 
._ Supcrpa f ........ Bus.nc=upit.ptna 
....... SmWVic:cor with I 28K. pnntc:r ,..._. 
{J9S ,..... CieorJ('IO'AinComputc:r 
Sys1c:m1. 023.S 817927 F .... DKk U11N11 
Basic ..... Dc:ak:n 1nd direct 
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THE PERSONAL WORD PROCESSOR 
Vizawrite 64 is a high performance , low-cost 

word processor designed especially for the 
Commodore 64 com pu ter . Vizawrite 64 takes full 

· advantage of the colour, graphics and memory 
capabilities of the computer to bring you the 
power and style of a ded icated word processor . 

Serious word processo r use rs expect thei r word 
processor to format their tex t as they type , 

Vizawrite 64 does this instantly . Tabs , 
indentation, cente ring are all clearly visible a nd 
easily altered, so you know exactly the format of 
your text all the time . 

Vizawrite 64 is a disk -based word processing 
program - it is available NOW from your local 
Commodore dealer or direct (rom Viza Software . 
11 costs just £69 .00 plus VAT (£79.35). 

VIZAWRITE 64 - SPECIFICATIONS 
• Page based - formats 
text instantly , as you type . 
• Form at line to con trol 
margins and Tab 1toP5. 
• Full range of graphic 
word processing symbol s . 

• Automatic left margin 
indentation . 
• Underlining and 
emboldening . 
• Copy , Move, Delete any 
part of text. 

• Merge other text.a 
directly into document -
including Wordcraft, 
Wordpro, Silicon Office . 
• Selec table co lour modes . 

• Full scrolling. 
• Merge other documents 
into current document. 
• Search for and 
selectively repl ace a 
phzase . 

• Go to selected page 
number . 
• Funct ion keys to P4ge 
lorward s, backwards . 
• Go to next screen , 

• Suppo rts virtually any 
printer - VIC, EPSON , 
QUME, D!ABLO , 
SP!NWRITER. 
• No interface requ1red lor 
parallel pr inter, . 

VIZA SOFTWARE. 9 MANSION ROW, 
BROMPTON. GILLINGHAM. KENT ME7 SSE. 
TEL: MEDWAY (0634) 813780. 

SC>F'I'V\TP.RE~Dea::;;::~~r~enq~ wnes=· ~· ~we1come.:;::;;:::::;;...~~~~~~ ..... 
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In recent years. a numbe r of m1cro­
compu1er users ha, c come to regard the 
MX80 fr om Epso n as the indus try· 

standard for reasonabl)· pnttd h1gh­
quah1ypn n11ng. ii v.as 1hcrdorew11hgreat 
ant1cipat1on t hat I unpacked the succc~wr 
- thc FXSO. 

The MX80 had. 1n fae1. gone into ,·cry 
short suppl) v,,h1ch caused some people to 
as.sumc that Epson v.ere puttin& all their 
cffons into 1hc new machines (the RX80 
will also be rc\le"'ed soon) . A rat her 
generous thought was that Epson did not 
.... an t dea lers 10 be left with a large stock of 
old printers on their hands when the new 
ones became ava ilable . 

WhatC\ Cr the tru th of that. Iv. as ,e ry 
pleased to get my h3ndson one of the firs! 
FX80s. 

Presentation 
The first reaction was that 1hc size and 
v.e1ght had gone up. lnpar ticula r 1hew1d1h 
v,, as substanually greater . "' h1ch prompted 
a rearrangement of the 01her hard""are 1n 
my office . 

The need 10 fit the opt ional IEEE 
mterfacc meant that I had to remove 1he 
scre\\'S and deh ·e m~1de . This was m1erest· 
ing. because 11 sho'Aed t hat thought had 
been ga,.en to the user who mus t do this . 

The inte rface 1s easy to fit, provided )OU 
ha,e a deg ree of S)mpal hy for mechanical 
t hmgs. and can press ho me a mul11p1n plug 
\\lthout bending pins. 

The 1opo f 1he pnnter has been substan­
t1allychanged. andmosll) for the belter . In 
the first place . an easily removable hatch 
allows )'OU access 10 the ,ano us D,p 
'iWUches . ...,h,ch con1rol 1hc printe r 's nor­
mal bchaHour. This is a defim1e advan­
tage . because the faci htaes arc now so many 
tha t )OU arc hkcly to want to switch these 
from t ime to t ime . 

The swi1ches a rc more easily changed 
than before, and can e,·en be lhrown 'Aith a 
(strong) finge rn ail. Thus if you want your 
printer 10 wake up with a slas hed zero. an 
ability to ju mp over perfo rations. and al 
sign readi ly ava ilable. you can SCI this up 
easi ly. 

Th e next maJOT change 1s some dC\'CT 
slufffort he paper1ranspor t mechanism. It 
is a pin-feed. with opuonal fricuon feed . 
The pms have been cunm ngly designed to 
engage only al bottom dead ccnt rc. 
presumab ly to reduce the tea ring of the 
perfo rations. The re arc clip!, to mo,e lhc 
pmfccd side'Aays. and 1hc engagemen t of 
the paper ,s automatic . 

You mus t be caref ul 10 follow lhc 
1ns1ruct1ons m t he manual aboul foldmg 
the pape r before scekmgtosu bm111t 101hc 
pnn ter, but apart from !hat 11 l!i f;ml) 
s1ra1gh1forv.ard . MX80 use~ will find the 
FX 1s a bit more bo ther ..... hen punmg the 
pape r m . but once 11 ,s there, it ~ not 
tend lOchmbofflhe sprockelS in the way of 
1tsa nC<'SIOr. 

Th,s all sounds ,er) good. bt111herc 1s a 
snag , The p.apcr must be bet'A~en 9.5 and 
IO inches wide 1f )OU are to use the 
pmfeed . My 'AOrdpnxes!img paper ,s 9.25 

J6 

inches wide. 'Ah.' I hear you cry . 'Th at's 
OK, "''ec:an buy anopt,onal 1rae1or feed to 

1c:1ipon.' 
' Very true . Ho...,e,·cr . the 1ractor only 
works for paper from foe mches to nme 
,ncheswide . So now )OU ha\e l'Aoop t1ons: 
to run the fne11on feed. which a l...,a )'S 
allows the paper to draft. or to ~ rap loads 
of labels and paper . 

Another maJor meomemen« ,., that 
)'OU must not wmd the paper back.,.,.ards in 
order to change 11. If )OU do . the 
perforations ...,,II snag nod cause da mage . 

1llc top of the machine cont a m!i other 
ev1dcncc of re-des ign. some of 1t a1traC11\ c . 
and some not. I hkcd the new transparent 
pape r M:paralor , which is much more 
anr acti\'C than its predecessor. a ra nhng 
piece of wire . I lo-...c,·cr. 1hc pn nlcr co, ·er 
has been changed 10 a completely opaque 
piece of mall plaslic. which I thmk. will be 
removed by most users . ...,ho generally 
canno t bear no1 10 see what ,s actually 
gcm ngonto 1hc paper. 

The ba,I bar. ""h,ch holds the rapcr ,n 
place agams t the platen. 1s now qui te a 
complica1ed. folly can111e,cred affair. 
""h1ch permits )OU to tea r off I he paper one 
mc:h from the last prml pos ition . The 
pnnlcr !he n resume s pnn 11ng one ,nch 
below the tear-off pomt. You a re no1 
recom mende d 10 use 1h1s an~herc othe r 
1han along 1he pcrforat,ons . 

A ra1her strange add11ton. presumably 
to keep the dust out, ,s a narrow hd, .,.,.h,ch 
ISSpn ng fittcdabo .. e t he pm-feed mecha n­
ism. and which mus t be rcmO\ed e,.e r) 
time you want to change t he pm· feed width 
scu ing. Again per manent rcmo,at seems 
the obvious thing , al1houg_h a dusl CO\'er is 
always a good idea whe n the mach ine 1s not 
m use. 

Features 
Apan from the~ cnt1c1sms. 1hc rest of 11s 
fac1l1ties a rc excellen t . If )OU should ""ant 
proportional spacing . vou ha,c II In fact 
you can c,e n redef ine the spaces to be left 
bc l 'A'ee n 1hc leners . ,f do not hke ...,hat 
Epson has given you. 

You want to define )Our own charact e r 
set? You can do so . There 1s a 1u1onal 
section 1n the manual on how todo 1h1s. and 
the desigmngof logos and lellerhcads will 
be a new oon agc mdustry. Becau~ )Ou 
may va ry the ,nter-hne spacing b) mcre­
men1sassmall as lf216m you v. 111 be able to 
de-sign a logo .,.,.h,ch 1s a ... tall as )"OU hke . 

You want to print 1wice asfo!il as befo re 
(ie at 160 characters per .second)? You can . 
Tests show it runs at the ra ted speed . You 
wan t i1alies? They're built in. e\en m 1he 
subscr ipt and supcrscnpt mode (of .,.,.h,ch 
more later) . I am not an ent husiast of the 
de-sign o f the 11ahc char aclersel, but hopc 
10 redesign 11 later. 

Program mers will be plea<1ed with the 
abi lity to go in10 a mode m wh,ch all 
cha racters sent 10 the printer a rc dumped 
in he:cadccimal. 

Double-dtns,t)'. and e,en quadruple 
den!i1ty b11 image gra phics are rea dily 
available. 

Epson's 

The FX e, c n permi ts )"OU 10 tabulate 
\ert,call) . both up a nddown. andcanc,en 
sto re information about three ~parale a nd 
differen t page la )OUb. so tha t 11'A-1111ump 
about putting in information in a t rul) 
1mpress1\·e v.ay. 

Th e user who 1s look.mg for a pnnter 10 
do letter·quah t) pnnung will look ,.er) 
ha rd al the 12 pitch Ehtc op11on. Not onl) 
are 1hecharac:tcrsdoser together( 12 tot he 
inch instead of the usual ten). but they arc 
smalle r 100. to keep the propon1ons 
correct. 
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heir apparent 

The subscnp ts and suptrsc np1.s arc 
really firs l -<lass. Not only isa hal fhn c feed 
perfo r med. bu11hc leuers arc 1,ny. and are 
doub1C'·.1otruck. with the gaps filled m. M> 

1hat they look ,cry dose 10 a da ,syv.hee l 
qua lity. I find these small lcucrs ,cry 
useful forputung telephone numbers alld 
disk directory l1s1ings on1os mall a reas . 

The prmtcr a lso has a quiet mode. ,n 
v.h1ch it pnnu at ha lfspeed . 

When )Ou arc not using the ,ZK RAM 
buf fer for you r own charac1er set. ii ae1sas 
a prm1 buff er which lakes the ou tput of 
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your computer as fast as 11 can send 11. 
leav ing 1hc compute r free for other v.ork . 
Ob, ·iousl) 1h1s 1\ not a.11 u~ ful a.11 a 16K 
buffer . but It v,.111 speed )Our .... or k v.hcn 
smaller JObs arc bemgdone. 

The manual ,s a ,ery wdl-produccd 
large book. and 1s wnnen 1n English. not a 
combina11onofEnghshandJapancsc. This 
is ju st as 1.1.·cll. since 1he number of oodes 
you can se nd to the pnn1cr • ., , er) large 
inde ed. and )'OU will need to refer to the 
book often m orde r toget 1he bcs 1 ou1 oflhe 
prml cr . I n fact 1he ket"n u.\,Cr will rc· read 

t c manua al m1en-als m orde r lo 
re-d1sco,er those fat1h11es long·s1ncc for· 
gotten. 

A ,cry good mno,a11on m the way of 
com mands anses because E pson has 
clearly dec ided tha t 1he number of ~1ble 
contbmat,on.!> of printin g mod<·, •~ ~uch 
that the u~r "-Ill find the u.!>C of mul tiple 
e~ape ~qucnC\:~ a nui..ance It ha,. 
the refor e. pro\lded a t Jble m the manu.11 
~ h1ch will~, upanycomb1na1, on or mode!t 
)OU ch<J,me 

The com mand I!> C IIR S (27): 
.. ! .. : CII RS (n) where n 1., a ny decimal 
value bet ween O and 63. 1l11s is ,ery 
co,wcmcnt . and cmphasases !he range of 
pos.s1b1l111es. The manual g1,es a good 
1lh151rauon of e,ery mode so 1ha1 )'OU can 
~Ice! 1hc font )OU "'ant 

1-'or the benefit of reader:i. "'ho are not 
fam1har with the E pson ra nge ,ngenera l .11 
1s " orth con:1.1denng the feature:i. 1hat ha,e 
made lhc range'° populJr 

l--1rst and fore m~t mu<,t be thc a11ract1\-c 
charae1er set. Th e 11 x O ma trnc g1, es a 
free rem to 1hecharac1erdes 1gne r . and lhe 
res ult as wmet hmg much m1pro,ed on the 
quahtyof much print out 

If )OU U!toe 1hc double :i.m ~e mode of 
printin g. the pnnlc r doc:i. nol merely b.1:1,h 
11 ag ain. It mou:) the roller by I 216m 
before doing :!.O. The re:i.ult 1:1. the f1lhng 1n 
of the gaps to a large extent,'° 1ha1 the 
reader. while not being fooled int o 
thmkmg the pnntm~ "a ,;; do ne on a 
dai)y"heel. 1.1.,II none1hek,) fee l that 
qua ht) has been a pproached 

In ad d111on }·ou ha,e the cnhanttd 
ntOdc. "hich :i.ln.._e) aga in "11hcn 1he head 
ha,;; mo,e d along a lr ac11on. !tO )Ou can 
em bo lden the te , t m t~o "a)S. s1mul· 
laneousl) 1f)OU"-l'ih 

You also ha ,e a,a1lab le a ,ery plca ... mt 
set of ron dcn!ted charactcTh. "'h1ch pnnh 
at 16.5 charactcTh 10 th e inch, .i.nd is \ c ry 
u~ful for tabk:i. of fi~urc., . In th1:1. mode 
you will obtain a max11num nu mbe r of 137 
charac 1en. per hne 

Double-width character.. .ire al~ ll\a1I· 
able. "h 1ch arc U)dul for head1n~. and 
stand out "-CII 1( )OU ha,e them struck 
11.1.1ce. You ma) uset h, .,modetodoub le th e 
width or the conde nsed characte r:i. so th:tt 
you end up "uh 68 ch;1racte" 101hc hne 

Verdict 
If )OU arc COtb1denng one of tlle :!.C 
prmteTh, lhe be~t thmg)oucando1.!>loha,e 
adcmons1ra11on of the machine . .,,nee 111-, 
reall) 1mprc))nc. and 1hc comhmallon o r 
characte r "llC', and degn:e o f dcn<,1h of 
pnnt ava ilab le 1s so wide tha t )Ou "-111 find 
)Our most e"<actmg req u1remen15 pro­
\1ded for 

Th e nmchme 1,;; not cheap . at a rcrom· 
mended reta il price o f ~ell oH: r £400 
mcludmg VAT. but the reputa tion for 
reliabili ty and the wea lth o ffacihti es m ake 
that a very reasonable pn ce. 

.._... FX80 El*)O DOI Maui:,: P'nntcr. 
Pinr«d and Frict»on "- £438 indudr.na VAT 
.,_ t60q>1 ....... par1.llcl Ccntroma 
optional IEEE etc c..&Mt Wmrc r . 
Gret:nrord, or EP5Qft UK Wcmbky 
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A spark of genius 
Sooner o r larcr OhH'lll "a' bou nd to 

produce a pn ntcr :111ncd ,11 the 
per-.onJI compu1cr mar l.et The nc"' 

J PWI (a1'out to be marketed h\ Arorn a, 
1he JPI)" 1hat printer a non-1m r ,1c1 
.. parl.· JCI m.ichmc 1ha1 pnn1, IC'(t and 
graph1c-.u" ngordmar~ p;1pcr It r.tll,m the 
medium price ran~c of pnntc" 

T hc JP IOJ 1, a ,t:11c~f-1hc-ar1 m.1chmc. 
madem~m~aporc. Thc tc,1p rm1 rxN:,thc 
chccl\ q uc'-'1on· ·Don·, ~ou thml. J PIOI " 
1hc 1dc, 1l printe r for micro .ind per'°nal 
compu1cr-.·t· Jh ,, n:nuralh made me 11ch 
10 pul 1110 t he tl·,t 

Setting it up 
The prin ter ,1rrl\ c, m 1hc mC\l t;.1hlc 
,:.irdhoard ho'<. v. h,ch -.ccmcd adcqua1e 
for the "eig ht For ,our {J~Y. \OU get 1hc 
pnn1c r (packed m ,1Hc1foam end cheek .. ) 
"' ''ha IJ .imp m:un,plug fined 1011, fiwd 
m;un, lead. a oo, of four ml.. canndge, . .i 
du,t cmc r (nov. "'h' l.kJC,n't e,ennne do 
1h a1·1). p.ipe r roll , uppon, (,mo1hcr mcc 
tnm:h ). ,11c,lj) n n1. and a mJnua l 

But Mtcr "' m:im "gn, of Jllcnttnn to 
dern, t. the man ual"""" a d"appo1n1mcn 1 
It 1, h,1dl~ prnd uccd ..... 11h ,c,<.·ra l m,,­
pnnh. ,1 fc,... <k,,...nnght erro r,. and lhe 
<IC'Ca\1011.11 poor 1r,m,lat1on for c-,am-
1>lc: ' In th 1, """\ lhc t,lo,d,ed prm1 can be 
relaunched ' It ""ould ,11..o l,e d 1fficull fo r 
beF.mncr, to under,r.m d 

Ph" 1calh. t he p n n1cr 1, pure ,leek 
ht!!,h ·h."l'h , .... ,1h no ugh knoM or tr.acwr, 
prnt rudmg 10 ,P1,l1I 1h ck·,tn hnc,. All the 
cumponenh .ue mu untc-d on the , heel 
met.ii h.1-.cpl,th.'. ""hKh fr\:e, 111 thc hi.it ~ 
rl;"1u .. · Cl1,cr h, mcJ1h of four <.·hun~, 
l',1p11,c ,.:re,..., Inte rn .ii DIP ...... 11chc, 'l'I 

dd,1uh l•lllJ!U,t!?,C -.et and form length ( 11 
or l.'.!m ). rhc- hm~l·d fro,tc d pl,l'hC' hd 111-

dude, a tc.1r h.ir f11r U'l.' ""llh p.,per roll, 
In 11, ,1and.1rd ,cNon. the J PIOl h.i, 

onh "' p.1r,1llcl (Ccntrom(') 1n1crfacc 
1hrough .t .'\6.rm Amphenol c-onncl·tor. 
hut a ,cr, 1on ,...,,h a -.cr, .11 hoa rd. ,...h,l'h 
.1110,..., R\11:'! .md :?tlm.1 ,:ur rcm loop 
COIIIIC'Ctton,;,1, .... ell. 1, ,1,.11)ahlc JI ii Ctkl 11f 
(JJJ 

The JPIIII 1, controlled h, ,m mtcmal 
/..h(IA prn<.·1.•,")r ""h 1ch man.ittc, .a I K 
l'h,trach: r t-iuf fer "I h.11 me.m, ,nuc,1n pnnt 
,1 full 1J '1: 40p.1gl'Of 1c, 1,...,1ht)Ul hintt up 
thcco mpu11:-r,...h1lc11 pnnt,out Pn n11ng" 
hHhrcc11on,1I and log,c-..ec~mg. I \en· 
thmg po"1hle ...:cm, 10 ha,c bee n done 10 
ma ~c th1, a f,1,1 prmter. ,md 111, 

Paper l'<ld th ,, rc,tnc tcd lo 8-9m for 
pJper rolh. or i,11,...y1 ·111 for '>proc~c1cd 
p,tpcr. P,1pt•r rolh are d n H'n h, grnmcd 
"l'l"tlon, on lhe lr,1t·tor,. ""h1ch are ,,oltd 
p l.1,tie C'\lllld l·r, mounll•d 11mlrr. not 
.ihmc. lhc pla ten O nh lhc n gh th,md 
t rac1ormmc,: 111\hcld 10 pl;1tth} pre"ure 
.... h en 1hc p laten 1\ dO\Cd . 

I found the tr ach)r pla(."('mcn1 ,md the 
lad o f a pape r ad \ancc knoh m.1dc r•1per 

loadmg a me-\er,u• ;..it aff.ur ~ llmg th<.' 
paper ph \,icalh to wp-of- page ,, accom· 
ph,hcd h, pu lling the paper b, hand ,...h,le 
pr e" mg the releal.C lc\C T at 1he left 11fthe 
pl.tl<.'n 

In use 
I had one fol'(.!' ,1ar1 ""hen I ronnected 1he 
JPHII to an 0:<1hornc I. u\lng the p.11allel 
cable for an LJN)n prmter \hout e,en 
1hou,;.1ndth ch,1rac1cr (I didn't ac1U.1lh 
co u nl) pnntc d ,,... ,cc_ Oh\c t11 d1.u?no<.cd ,m 
mcomp.111hlc c.thle. and ""hen I chcc~cd 
the Oh,c lll ,md L P",m \I X~I m.111u.1I, 
ag,11n,1 each 01hcr. I found .i oouplc of 
mmor diffe rence, \1ora l al .... a" u<,c the 
prope r ea hie 

'l'oprohlem,. lho u,gh. ""hen I hoo ~cd up 

th ep nn terwa 8 8(' \l odcl 8 Thi,,....1,not 
,urpn,mg. "nee 1hc Ucehu...e,a ..ome,...ha1 
\.l""n-offpa r.1llel oonncct1o n 

Th ere arc ,er> fcv. contro l, on lhe 
JPIOI The m,11n, po,...cr ,,...,,eh 1, at the 
rc,1r. and three l.ugc pthh·hu non, (m lh<.• 
fron1 panel prm 1de the u"u.il hnefccd. 
formfec d .and local onl1ne funct1(m, I-our 
I l: D,. al...o on 1he fro nt p.mel. md ,cate 
(ma,n,pov.er)on off.error. mk (lo"" )Jn d 
loc al Prmt de n ... 1, ... c:N l} adJ u,1cd ,...11h a 
thumb-v. heel J I the houom of the lef1-
h ;md "de of the mac hme. Th ... control 
, .ine, th e ,oltage .apph<.·d 10 the pl.11c 

If >Ou OJ)C'n 1he hinged hd ,...h,lc mam, 
po,...er "o n . po .... cr lo th<.· pi.ate i.. cut, lhe 
prm 1cr 1, put ,nio loc,11 mode. the ·erro r· 
I FO hgh i... an d an a,...fu l. na..a l blee p 



sounds. Th e 1erm ·audible alarm· is 
panicularly ap t in this ease . 

Since the JPI OI print s text a line at a 
lime. rather than a characte r at a t ime. 
speed 1squo1cd as50 1incsa minute for full 
80-cha racte r lines , Uliing ten characters to 
t he inch. Tius work.s out at almost 67 
characters a second . Program lis1ings print 
rather faster, due to the shorte r lines. I 
ach ic,cda typical speed of abo ut 801incs a 
minute . or abou t 80 char acters a second, 
for program listings . 

But there is one advantage this mach ine 
has that makes it "'ell worth the wrestle of 
paper load ing. and that is the noise 11 
doesn' t make. To simulate the no ise it dews 
make. scrape a finger na il along the sides of 
the teeth of a comb; 11 really is as quiet as 
tha t. 

l;lowever , the myriad sparks produced 
"'hilc pnnt1ng generate lots of ozone. 
Whether !his -.ill become a selling point in 
these ecological t imes remains to be see n. 

With no ribbon tofadco r""ca rou t . pnnt 
density is consiste nt right to the ,,eryend of 
an ink ca rtridge . Ca rtridge life is claimed to 
be roughly 150.CXX> characters. which 
seemed to be fair ly accurate, although 1 
d1dn ' t co unt exactly . 

Sof tware feat ure s arc fairly standard . 
with a choice of te n. 12. or 18chanK1crs to 
the inch (givmg80. 97, a nd 147 characters 
to the line. rcspccti,· cly), six or eight 
,·crtical lines to the inch . varia ble line spac­
ing. a choice of eigh t extra language sets 
(USA. Britis h. German, Spanish. Danis h. 
Fr ench. lta han. Swcd1sh.ff'innish and 
Norwegian). thr ee types of underlin ing. 
and bit-image graph.CS. l-torizon1al and 
\'ertical tabs arc supported , and graphics 
can be in, ·crsc (v.hitc-on·black) a nd/or 
' zoom' . ·2.oom· doubles 1hc image s11.e, 
both horizonta lly and vertically. 

Text pnnt qual ity is ade quate , but the 7 x 
7 malrix (7 x Sa t 18c haractcn 10 the inch) 
make s lo"''er-case letters look ragged . 
Except for rough draf ts, the JPI OI couldn' t 
be u~ for word·proccssing. espec ially 
since backspacing and o,·ers tnking a ppear 
to be impossib le. 

Graphics qual ity. on the ot her hand. is 
maJ\ cllous and I found the grap hics 
flex ible a nd fairly easy 10 progra m. I did 
m1.scalcula1e the image size at one poi nt, 
v.here upon the JPIO I co n\·cned prog ram 
hst1ngs into abstract dot·pallems unti l 1 
switched ii ofr and on again. 

Wh en you use the graphics mode. 
carriage returns and formatting into lines 
a rc handled by the printer. All yo u need to 
se nd it is the ac1ual hex charact ers for the 
pattem. uninterrupted by con trol codes. 

Verdict 
The JP IOI will appea l to those see king a 
fast. quiet . reliable printer whose print 
quahty necd not be brillia nt. I am told that 
solicitors buy these pri nters because they 
arc qu iet, and can print rough drafts of 
lengt hy documents relati,'Cly quickly. 

The graphJCS arc more flc:ublc and 
easier to program than on many dot·mat rix 
pnnters . This fea ture will definitely appea l 
to the home user . · 

Would I buy one? On balance. I found 
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] • •tJ t 1u•:•T:, ·:;1; 
- £ PQtlDED PR INTING 
• •r,., ;;.~ lll"f•jT: •,( 

- • I{ I r •,t [ D_ l',I ·,.,; . 
• ·o'" ,,·i-i; ·,;;· 

- OOU BLE WZOTM , itlGLE HEX C HT 

- DOUBLE WIDTH DOUBLE HEIGHT 

The.ink-jet principle 
The sp ark ink -jct prin ting princip le is a 
new idea l~ly based on lasc:-r printing 
techn ology. One of the maJOr advan tages 
is a drasti c reduction 1n the number of 
moving part s. 

A spark-jct printer docs not conta in a 
ribbon o r a comc ntion al print ·hcad: 
instea d . an mk-Jet cartri dge i~ propelled 
across the pape r inside a small plastic 
carn age. 

The cart ridge is a narrow glass tube with 
a pinhole-sized nozzle a t one end ; t he ot her 
end is scaled. Inside the tube is a rod of 
compacted ink powder which is held 
against the nozz le by a sp ring . 

When the can ridge is clipped into place 
in the ca rriage. the nozzle t ra ... cls JUSt 
above a mccal plate which runs the full 
width ofl hc paper. T o print a single dot. an 

the low noise. high speed and , ·ersa11le 
graphics far outweig hed the mediocre text 
q ua lity, awk ward paper loading. a nd 
shoddy manual, and I would recommend 
theJ P IOl 10 those with abo ut 050tospcnd 
on a printe r. 

...... Ol1\lell1 JPIOl ,.._ 059 (p11ralkl 
only), £.4J.4 (tcnal and ~rallcl} ......._ 
Cutronics parallel (sttndard), ph.s opoonal 
RSl)2 a nd 20ma cumnt loop ...... 67-80 CPS 
cwarca1u .. ...,.._ £6perbo.1offour ...... 
M1ero PenphcraJs, 61 New Marke t Square, 
Bts.np1ote. Ht11IS, telephone 0256 3232 

instantan eous high ,-oltage (abou t 4 · 7 KV) 
is apphcd to the plate . The ,·oltage 
d ischarges throug h the can ridge. causing a 
spa rk which fragments a 11ny quant1t) ' of 
ink from the rod. Thep ressureo f1hesp ring 
forces the now·po v.dered ink ou t as a jct 
1hroogh the nozzle . printing as a dot on 1hc 
paper. 

Unlike therma l or clcctrostattc pnntc n, 
ordinary paper 1s used. I loweve r . SC\-Ctal 
passes (sc,·en. m the case of the J PIOI) arc 
required to produce a single hne of tcxl. so 
alignmen t o( the ·e lementary' Imes w11h 
each 01her is crUC1al to acceptab le pnnt 
quali ty. 

Graphics arc pan1cularly flexible. since: 
the image size is not bo und by a ma trix and 
bo th horizonta l and vertical dimensions 
arc user -programmable. 

" 
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"BET YOU WISH 
YOU WERE CALLED 

IBM." 

~---~.J:~~ .. 

DESPITEV.:h.~t. ,.,.,-~, 
we say, we come not to bury IBM 

but to praise them. 
We think they make fine machines. 
And they're probably the most well· 

kno.vn computer manufacturer you've 
ever heard of. 

So rather than just ask you to 
compare our CAL personal computer 
with just anyone's personal computer, 
we'd like you to compare it with IBM's. 
(Plus the new DEC machine and the 
Sirius too. if you like) . 

Why? 
Pure self interest. Our self 

interest and yourself interest 
To begin with, price is a big plus for 

the CAL personal computer. In general, 
we work out about 33% less expensive. 

But price is only a small part of the 
story 

The CAL personal computer can 
take8bitand 16bitsoftware. 

The keyboard is identical to the 
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or the option of RS 422 ports. 

''BET YOU WISH YOU WERE BRITISH, 
ALMOST 330/o LESS EXPENSIVE, HAD 

For operating systems 
the CAL can have 

CP/ M;CP/ M86: 
MS-DOS'and BOS'. 

Using the BOS' 8 AND f6 BIT PROCESSORS WITH system,CAL:s 

FULL MULTI-USER CAPABILITY." ./ ca~~:r~~~~~~~cf(;. 
terminal system with remote 
visual display units. 

Depending on your 
experience so far. some of 
this will sound impressive, 
orsomeofitwill sound like 

gobbledygook. 
In either instance 

we'll be only too happy to 
tell you more. 

The CAL PC is the 
latest product to emerge 
from Computer Ancillaries: 

a British company that's 
successfully produced the 
CALtextword processor and 
the Durangocomputerrange. 

As a British company, 
we offer a fully established 
on-site service and support 
facility from our ONn engin­

eeringstaff throughoutthe UK and Eire. 
Which, with all due respect to our 

American friends, tends to put the icing 
on the cake so far as you're concerned. 

Please ring or write nON forfurther IBM PC. Very easy to use. A detached information. 
71 keyunil ~. . • • • .;:... _ . 

When it comes to languages the CAL 1o~-;;;- ....... ---;.;;;;:;;:;-..,,.,.c,.i:Pc-­
PC features Basic, Cobol, Fortran, Pascal I 0,,.,,,00 ... ,ndwould• , ......... -. "'''""""""'"'"'p,od,Jct• 3nd Multi User Microcobol. I 

TheCALgivesyoutwo400Kfloppy ;::..,, ,,,,..,., 
:liscsasstandard.Plusaninbuilt5MB, j _,.. _________ _ 
lOMB, 15MBor20MBharddisc. I c.mou, -..sL oc1 re1N, 

The CAL PC has RS 232, Centronics 64 ...,,;_ £;,,o, ~ TW209EY 
Ttl!07,;1,)b45!, 
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Acompu1cr from one of 1hc .... or1d·, 
Jr.!,:.e,1 IO\ m.mufocture,, mu,t be 
ec.·l.\lrlC'd ,I nM,or C\CO I . C\CO 1( II 

1\0°1 ~l\en ,m enor mou, fonfo re. Th e 
\l ,111cl 1\qu.1rm, ,, 1hc machine m qucv 
lton 

Inc rompu1crficld 1,l111crcd"" 11h lethal 
traP" for 1he manufocl urcr .... hochocr.c, 10 
1,1,orl. m 1hc ,;,mall-home- holib) end 
perhaf)'i e,cn more '° than at the ot her 
extreme. the .. 1a1c-of -thc-a r1 end 

('o<,1-,alue cquJtion, are the dc1ern11n­
mg foc1or m Matters chO'\en market. a nd 
an un,.., ,'4!' choice m \Orne 1uppcnn) 
romponcn1 or fearnre c.m render a 
machine dead before ,f, cH~n launched 
And 1he eno rmou, ,olume, needed to g:c1 
lhc pncc do .... n can n1al.e m1\lakc, appal­
hngl\ c :qx.·m ne 

So 1hc Aq uarius mu,1 be lool..cd at a~ a 
ma1or e,cnt. ,,mph bcc.iu,c Manel ha, 
the re,ourcc, IO )UC'C'Ced 

Presentation 
The 10, mdu .. 1r, I) all ahout 1mpul'(:'­
hU\mJ;.:'° allr:K"ll\e an d pr act ,c.il packag· 
mg ,,. the no rm The Aq uJ nu, certaml} 
look, m1ere,tmg fro m the ouh1dc - the 
l'li:)XC\ .1r,pearcd to he fa1rh tough. bu1 
v.ou ld requi re C"<trJ rac.khng. bc fc,re being 
1,1u1Khl·d m111 l l\ l l)("'t,1lwn1cc 

rhc o,crall con,trucc,o n c1f1he m,1ch1nc 
v.a, Jdequ J tC. but nol ex,1c1l~ hu,I., In 
panicular. I fell 1ha1 the c11:pJn'l on· 
module, v.ere rathe r frai:,h.' - 1he~ ·re 
hahle to hc left about '" ch ildren. ,md 1f 
l..nodcd ort a table m1gtit hrea~ 

\ h mer;1II fcehng about the e<m,truc· 
11on v.a, th,1t 1t v.a, the re,.ult of -..:m1e ,er, 
fme·luncdco,1 benefit analy, 1~equat1on,. 
;1nd 1hat rohu,ine,,. had bee n gl\en a lov. 
pnonh 

llnv.eH'r. I v.,1, i.:l.,d to fmd th,11.111 thc 
ncH·,...,,n l .. 1Ml'' ,1~1d ,o on v.e re prc'(.·n t 
,mJttUfl'(·t 

Documentation 
I he Aqua nu, docume n1at1on ,, t,,e,1 

de'Cnbcd .1,,upc1h-up1oa prnnt. T h"" 
a home h,,t,h, m;ich1ne. and 1he doeu· 
ment.111on ",;11m.-d "Ju,trcl~ •tl the H>llng· 
" h no\1,-c. The h,1rdv..1rc 1, gl\en the 
blad.-tx,, t reatment. meamng thal lhe 
m.,,dc, ;md the v.orkmg, arcn·1 e"<plamed. 
onl\ the rc .. u lh 

I h,., " no ba d thing though. "nee 1hc 
emphrN\ 1, 1hereb, put on 1hc Qpuu110,i of 
the machine . r.tthe r 1han 11\ func11on,ng 

I p.imcularlv hl.ed 1he ·fhpcard,' The'!.e 
arc J \Cl of qutd -refere nce car<h. pnn1cd 
on ,1iff lanuna!cd board, v.h1ch :trc made 
11110 a t'lo(1l v.tth v.,re nng·hmdtng One 
ro,er •" made w1hat 11 foJd.,ou1 to for m a 
tnangul.ir ,1and 

Fach car d • ., on a d ifferent ,uhJeCI and 
ha, ,m mdc ~· t :1g at the bottom Th i, 
prmcd 10\aluahle v.hen fiN gem ng 10 
l.nov. the machine 

J'he other l'li:><>l v.a , a regula r Ba.,,c 
refe rence manu;_tl. "'" h eac h ke)v.Ord 
ro,c red m \Cque nct' Th ,., v..1, good. hut I 
felt that 1t m1gh1 be a h11le eon fm 1ng at 
11me, II v.,1.,n"t .tlv.a,·., tooeaw to follov., 

but o,erall v.as considerably bcucr than 
mO"il . 

Construction 
The mac hmc 1e,1ed co n~~1ed o f the ma,n 
co nsole. a ~mall cxpan)1on cha,,.1s v.1th 
ga mes-pad dles. and a p rinter A selecc1on 
of mcmOr) e.:pa n!>1on modules v.erc pro­
, 1ded. 4K and 16K RA ~·lp.1cl.s. and a 
ROMpack conta mmg a pr ogram called 
Flnpla n . o f v.h ,ch more later 

Thecon,;olc 1s mo ulded 1n pla " 1e. v.11h a 
,cry pale grey hou, mg and ,ery dar k gre) 
inse rt . The key~ are pov.de r ·blue wit h 

v.h1tc legend~. and 1h1,..chemeo f 1v.o-tonc 
gre) and b lue control, ,, repeated on 1he 
o t her co mponents. 

O n the ng.ht hand side 1here 1, a panel 
v.h1ch can be pulled out . Th" re,cal, .t 
mu lu-v.a, conncccor \QCl ct. anti 1h1\ 1, 
"'here ,t ..clcC'lion of e,r,1n ... on de, 1ec, ma, 
be plu~edm 

The: mo-.1 u..eful v.a, the l'"pan, ion 
cha,\..!,. v. hKh CJrrte, 1v. o more -.oclch for 
memor~ module, \\ hen plug~cd mu, the 
compu ter. 1t ,11d, out qu 1te .a long "'a' at 
the bad. fornurw. an L\hapc. Th1~ male, 
the poo,11,onmg of 1he pn n1cr 1n the co rner 
oflhe L,crv natural,and the re,u lt 1,a neat 
l,1H1u1 Bul1he c,1hlc, ,11 t M· h.1cl. get ,n the 
v..i~ of thl· prnHe r. "" ' c.,n·1 t'll-hn1ug.h1 up 
clo'I.: to the con",k 

The pr mter ,., an ~).column lhcrmal 
t)-pe. Th i., ha .. the benefit of bcmg toialh 
s1len1. bu t ha, the d,,-ad, ,mtagc of u,mi? 
~pcc,al paper. v. h1ch 1'i c,pem tH." ,md nol 
,cry pe rmanent 

A'- the pic1urc., \hov.. 1he ,1, lmg of the 
prm tcr1' ,er} d1ffc rcn1 from 1he rc,t ofthl" 
system. being muc h more rounded It 
almost loo~'i al> though 1v.o'Cp.1ratc dc, 1gn 
groups v.or l ed on 1h1" pro 1cc1 

The ke)'board ,, ,e r > m uch 111.e that of 
the S1ncla1r Spcccru m . e).ccp1 tha1 11\ 
made of a 'dr)er' plJ,tic compound .• md 
docs n·1 have ~uch a nd1culou'- number o( 
func tions per kc) . 

Ifs also a membrane ke)boa rd. and the 
keys ha"c an odd feel -as though 1hc) are 
ba lanct'd on top of somethmg. rathe r 1,1.e 
hul c ball~. A1 r.~1 Chere seemed to be a 
r ather long delay on the l..eys, c,msmg 
l)'pt\to"er run. 

La1er. I reah,;.ed that the pressure 
requi red to ma ke comaC'I 1" qu11e high 
Th is. comb ined "' 1th 1hc v.obb hnC~\ ofl he 
ke)ll. means that 1f )Ou a re l)'p •ngqmle fa,t 
you can depress a l.ey and fail to male 
co n tact . 

Like 01her ke)boa r dso f 1h1s l)pe. there 
,s onl) one shift key. and no sp..'tcc·bar. I 
don· , hke 11 - no r do I see a ny mhcrent 
p roblem m membrane 1cchno logy v.h1ch 

v.ould make either of thc\C' feature, 
1mposs1blc 

But for better or v.on.e. v.e seem 10 be 
Sluck v.11h a s1anda rd la,out.and I fee l that 
this 1ype of ke)board should stick as cl<XC 
to 1ha1 standa rd a , poo:;s1blc 11 ma l e, 
changing from one maehme 10 ano ther 
much eas,cr. 

A good featu re v.asthe Rese1 key. v.h,ch 
1sa1 the top righ t of the ke)·board. In order 
10 prc,ent 1h1, bctng htt JCC1den1all)' there 
1s a hnle "'all aroun d 11. A good ,dea 

Orte o f I he most 1ntc rc, tmg fca1urc, v.a<i 
1he phbt tc o"e r la). carr) ,ng legendl> for 1he 
special uses of 1hc k.e)'l Onl, one of the'>C 
v.a~ pro"1ded. v.tt h Baste lc,v.(,r<h "h,ch 
can be en tered v.1th a ,mg.le le,pre,l>. i,Ju 
Sinclair I understand 1ha1s1m1lar o,crla)S 
v.111 be pro,1ded for ot her prog r am, 

The Aq uarius puisout a sig nal v. htchcan 
be d ,,.pla)·ed on a normal te lc,1'\1on tu ned 
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to channel 36. An) hou~hold T \ "*" do 
\Cr) \\CII a, a ',(."recn, but the re 's no 
prO\f'\1on for u,m g a colou r monitor. 
though 

Thed1spla\ "a .. mucha<ionc h.1,comc 10 

expect from machme-s m 1h1, da .. , Th e 
Aqu:m u~ seem~ 10 genera1e a pale blue 
back gro und at all ume,. and the d1spla\ 
proper 1\ inside 1h1~ border 

There .ire lfi colou r,., much beth!r 

than lhe Jh,Cudo-RGB colour-...ct u...ed by 
the Sp«1r um . v.hich ha, on l¥ eig ht. but 
the, seem ra thcroddl} "ell-,raccd. "•th a 
oot1ceab le bias to\\ard, blue and green 

The lener- "ere rea'ioOnabl) cr1,p. and 
apa rt from a r,lfhe r unplca-..mt cra\\l m the 
dark blue, 1he dl\pla\ \\,t, qunc accept· 
able 

Storage 
Progro1m and d,11,1 ,torJ!,':C " on normal 
aud io casscne Mancl \ell, 11'\ O\\n iapc 
umt. but 1hat "asn't included \\Ith our 
re,·1c"' machmc 

The recording "J>CCd ,,JOIC'PS. \\h1ch" 
not ,er) fas1. bu1 \\C.H:comc ioe,pcc t thc 
.. 1ug.g1shnc:i.:i. that rc,ulh Rc<.ord1ng ,md 
playback le,el\, 1rec nt1cal ,,1,,1l"",1,, \\ h\ 
don'1 1hc manufa e1urcr, p.n more.· :111cn-
11on to 1h1, ...cctum·, 11·, al"'J'' r,,ul to U'(' 

Expansion 
The con necuon, 10 the m,un um1 .ire (in 

the hack. apa r1 from the main bu,. ""h1ch" 
tucked a"'av bc, 1dc the l.e, board. under a 
shp-0u 1 pan"el Thcothcrt'Onm:c11on,,1re a 
low \'Ohagc ro-:u:1al po""cr soc ket. a TV 
ou1pu1 "()('kCI and the !ape mpul and 
oulput soc l.c1~ 

I fell 1ha1 the e"'pan,ion conncC'l<lf' on 
1hc 1,mall e.-:pan,t0n C"ha""· \\h1ch 1, the 
one I 1~1cd. m11-ht pro,e a ltnlc <hffo.:ul1 
Ther e arc I\\O or 1hc-.c. one for a RA \I 
ctp an1;1on pad . one for a RO Mp.1cl. 

These conllCC'lor, arc co,ercd h} ,1 ra1r 
of din k~ hulc door,. " luch .ire ,prun~ ,o 
the ~ ,1,1, clo,.cd The dc, ,r t.'d mcm~,n 
module " pu, ht.'d throu!!h lhc Jom, ,md 
plug, tnlo 1hc <.-onncc1or JI 1hc ~1110111 ,,f 
lhC\\CII 

The prohkm "' 1h.11 the "'ell " qm tt• 
deep. and 1t'\ 1mpo,,1ble to --cc \\here 1hc 
I\\ O par11; arc 1n rclation locat·h otht:"r I or 
a n aduh. a".tre of th1~. 11 merl'I, 1.1l.c, ,I 
lttt lccarc . Ach,ld. perhaP' not 1oopat 1ent. 
m1gh1 find 1h1, fru,1ral11l!! ,tnd In 111 
fort-..:11 

The rcl,tmch fr.,g,lc modu k , m1ch1 
hrc.il. und;.:r th1, trc,1tmcnt \oml.' fo,m of 46~ 
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fREEOFfERS 
GEMINI SPECIAL SAVE£19.951 
3 fof the price o~ i - SAVE £39.901 
5 {of the price o - SAVE £.59.851 

7 {of the price oft ANAL ACCOUNTS 
. \CASHB ON~ INCLUDED ) 

CASH BOOK ACCOUNTS 
PROGRAM FOR BBC 32K. 
TORCH , SPECIRUM 48K 
NEW ................... £59.95 

One of the most innovative business 
programs on the market Repl&c_e5 a 

~ ~~:~~\=n~ep~:cr:~:~ 
Accountants, thtS pract1Cal program is 

!~~r: ba~:~:~sre~~:=:s 
10 vi1al management 1nformat100 as and 
•,1:tW?n you wan t tL 11 1.1.i!I er0ble you 10 keep 
more postttve fmanoal control of your = - business 

:: The software is extremely INE'II and lucidly 
: _ ... documented. ;:,,nd Gem1n~ rowie a full 

.: : ~c;.~t:c: ~:\~ in:,:~~his _ °' program will prowie 
, -,:.- : - ·SummaryofVATinformat,on forVAT 

- - returns • Cumularrve receipts and 

p;~fo :-~~ and balan:~e:~~!fi°~3·~nrc:'J:as~=:i 
analysis of sales and purchases • Audit trail pnntout of all transactK>ll$ 
• Jourml rootine for entenng transfers between iKCounts and year 

7n~W:ts:;::~: ~~}~:!l~~~~ts!~~~': :~~u~~ 3tZlance 
~~t!~~rad~~ s::~~R'ao ~~~t ;:,cnl~~rum wrsion 

--- .· 
"' ~ = --

! ! .. .! . . ..,.- ! ! 
i : - . 

~ - =-·- ]; I! ti 
.! = 

= ::: -E..;... ~ , . ! ~-

morepmgra1 
"Gemini'• ,ange of-a-NI• In the ......-n1 
of the...__ for·~ · mlclO - · . . • 

(WHICH MICRO AND SOF1WAIIE REVIEW) 

INVOICES AND STATEMENTS . .. £19.95 
• Co mpatible with most mi cros . See t•ble . klel!il for 

~hs;a~~~~°:s1~i:;t:,~~~~ng~:Sa':,ether 
~~~:~t,~n:i:s~~=~~i=e ~l~~t~~ii:. ~ :~am 
tilkM1 your Ol,l/ll messages on the form produced This program gives 
you superb pre$entation and saves tune on one of the most tedious 
tasks in the office m COMMERCIALACCOUNTS ... £19.95 

Co mpa.Ubl e with mos t micros . See t•bl e . A gem of a 

%u~!Cr'!:i~r S:~'c:~;'~\: f~~t~:~~ Daily 
Purchases-other Sales Ledger Purchase Ledger Bank Accoun t 

~:.='f~m=be ~~ ~~~J~~~t'1= ~°:eaf~\e 
carried forward to another on ec1ssene Particular~ useful from a cash 
Row pomt of \liew. with an immediate accesSlb1.hty to totals for debtors 
and creditors Bank totally supponed with enlries for cheque 
numbers, credits and. of course. running balance 

MAILING UST .. . £19.95 
ComJnillble with most m icro, . See table . A superb 
dedteated data1»se 10 allow for mampulatK>Os of names 
and addresses and other d.,ta Gemin1's unique ·searchkey' 

system gives you a further ten 'user defined parameters' to make 
your own selections features include the faol1ty 10 fmd a Mme: or 
detcul \Vhen only part of the df>1a1l is knc,.i.,n. i1 will pnn t labels in a 
variety ol user specified lormaw 

[I DATABASE .. . £19.95 
Co mpatibl e with mMt micros . Su table . lne 
program that everyone needs, the mos( valuable and 
versa11le m ~r coUecnon Fac1htie:s include sor1 search, list 

~~! ~~= ~ncan =i~~~'Zd::1~<!/:~~t~a~~· 
your part.cular needs .... 11h a bm1t~ numher of emnes on separate 
cassenes m STOCK CONTROL. .. £19.95 

~ :r=~~e aii~t t~== ~ c~o;; ~e: ·:o~\~ ~s~r 
This program ,...,II take the tedium out of stock control and 

save time and money Rounnes include s1ock set up. user reference 

;~~t:~·~~~~~~r:~t~=~ ~.:;;~=ra: =~s. 
HOME ACCOUN TS ... £19.95 
Co mc tlbl e with most micro• . See tabl e . Runs a 

=!sa~ ~e:=: =~rfor~a':Jhm'i:( faciliry 
expenses. bank occoun1. mortgage.HP. etc~is program also 
alla.,1,'S you 10 plol graphically by H iSlograms your monthly outgoings 

WORD PROCESSOR . .. £19.95 
Co mpatibl e with most micr os . See tabl e . Tius 

~~~~~!~:es rou~;e:!~~~ ;;;~l~h~~ of 5 6 
leners 11 alk:M'S for around looJ words 1n memo,y al one 11me Ideal 
for the user who requires a simple program to wnte leners on his 
compuie r Features include. block delete. bkx:k insert. seareh and 
replace ed11 1ext dtSplay te'l(f and more 

"Simple to - ..••••• " 
,c1u11y...ited tothe-11-ofllcftnm ..... • 

PERSONAL CO MPUTER NEWS 



msformore computers! 

m SPREADSHEET ANALYSIS 
BEEBCALC £19.95 
DRAGONCALC £19.95 

NEW ~~!!!~~D~~~ : po5:~~~!te1or using 
micros in businffS. sdent18c and domestic financial applJCahOns 

11786 
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SOO .... 

2216 

.. 

T 
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No. . 

' 10944 
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2216 
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Program Availability Chart:-

I 1 !,/.-ljJ/.,}/Jf tlJJ,'li/, fr 
%'::-.~~ • • • • • • • • ... 

l •f.11 • • •• • • • \K ~ • ·~ • • ~r,,r- • -----;: -~ ~ - I-• • • • • • 1--... • • • • • • """ -... 
lit:1::C •• • • • • ""'ii("i,..,. .. 
••I ' I • • • • •• • • • • • .-.--·~"' - ~ -·- •• • • • • • • • • • ·- - ~ - -_ .. 

• 

BEEBPLOT & SPECTRUMPLOT £19.95 
NEW .......................... ..-

f•,m 1 '• l 'JH·O 

( 114'! ='--(1Hk:t:'l 

···1 

N•'"• ......... ______________ _ 
Nac.hlMlw< ~---- M anory S lzc ____ _ 

l ~nclOM --------------

l
l ..... ___ 1 .................................. Ud . 

AcceNNumbtt _______ _ _ __ _ _ 

SJgn,,u.ire..,,._== -- --- .- -- ~.---

I ACCESS GEl1Uf1I 
I ONLY ... MARKETING LIMITED 

' ~.:.:~~~~ o:.·~:iBR 
.._ _____________ .... 



<11143 ~u1dc-r;11l ""ould h,1,e hccn J good 1de,t IO 
help ,ma Iler people to u-.e lhem ro rre-ct l\ 

Operation 
In u-.e 1hc t\qu.mu , ""a' qm tc ple;1~'tnl 
The Ba, ,c ""31. prell) ,tandard an d d1dn·1 
-.ccm to ha,e a n} ma1or prohlcm, '\Ja1ur· 
all~ . on a mach ine 1n th11, rang e 1hCre ""a,n ·, 
mlK'h m the ""a~ of an opcralmg ')~lcm. 

.. 

Just th e rcg ularCLOAD and CSAVEtfpe 
of com man ds. ""h1ch "' ere bu11! mt o 1hc 
language. 

The most mtcrc, 1mg 11cm "'a" a ROM · 
pack ea rn.mg a p rogra m ca lled Fmplan 
Thi,. II tran,p.red. ""a, a , prc ad,h eet 
cakula1mg program It tal.:c) OH~r con trol 
""hene,c r 11 1, plugged ,nto th e ROM ­
"'()('l,et on the c~pJn" on chass 1~or d1rec:tl) 
mtot hc mJch1nc. 

1lus 1s a good ide a. ~mcc 11 ehm1nates 1he 
need spec 1fica ll) 10 start the progrnm On 
J>O""er·up or RESET. a prehm1nar) d1,­
pla} appcarS. Press ing ENTE R dea rs the 
scree n and an empt ) ""o rkshe el appean.. 

E\en !hough 1he rc ""ere no mst ruct1o ns 
for 11. I d1dn'1 find 11 at all d ifficult to u~. 
beca use 10 ge neral 1hc command ,are ,er y 
hke V1s1Calc. That isn't 10 S3.) I found II 
good 10 u\C', thou gh . In fact I hated 11. 

There 1.) no1h1ng 'Arong \I.Ith t hcd1spl;1). 
Chough the narrO'IRlne,.~of1he scrcen make, 
11 feel a btt cr amped. no r 1!\ 1here an)lhm g 
to co mplain abo ut m th e general approac h . 

The co mmand s 'Ah1ch mo, c the cur\Qr 
arc diffe rent . a,.; usual. but acce"s 10 th e 
o therromm and ssuc h a~ 1no;er1. dc lelc a nd '° on is b, pres,.mg · · a!i no rmal In man) 
re~pec1, lh<.-..c al tern ate commands are 
much a!\ e ~pecled 

Th e !rouble l !i 1hat there arc a fc"" 

miss ing. ' Rep lica te '. for e l(amplc . Mu i· 
11plc '>1m1la r enm c, (the meat or mo,,1 
spr ead,hc et calcu la11on,) arc a pam a~ ;1 
rei.ult . 

The most !>Cfl OU'> fa1hng of Finplan. 
though , ""as thecomP, ctcab<.eoo:o fthe •(t, · 
type of co mmand. Thc rc, ult .... a~noSU :"ol. 
AVERAGE . MINIMUM or MAX · 
l~·IUM . Of course. a"isoon a.,; I foun d tha1 
those weren·, available I realised that 
LOOKUP and NPV (Ncl Pre,.;ent Value) 
wouldn ' t be. e 11hcr 

So don't e~pect to do any -.cnou , ""orl. 
wllh Finplan In fact. don·, e,e n e)(pccl to 
lea rn much abo u1 ~read~ heeh. Fmplan 
JUSI 1sn·1up10 11 I don't kno..., "'h ), c11hcr. 
beca use the code needed 10 perform the 
missi ng functton, 1\ not l.irgc m fact, 
much of 11 ,,. :dread) the re. an~""a). 
othe rv.1~ 1hc program wouldn 't be a 
spr eadsheet. 

I ca n only suggest tha1 the ong1 nal 
speC1fica 11o n 'A3Sdrawn upon 1he a»u mp­
hon 1ha1 suc h complex fac1h11c\ "ould on l) 
ronfu -'iC !he u-'iCr . so should be lcf1 out . Th e 
result 1s a progra m that will pro, e e,cn 
more ronfus ,ng to u,.;t:. 

Support 
The \.U)'idcaof user- suppo rt 1s a rock on 

""'-htc h many rom pan,e s entenng these 

P("I A PR 29 , 19tt.\ 
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THE POWER BEHIND THE DRIVES™ 

BBC Compatible + User Selectable 40/ 80 Track Option 
on the same drive 

Diagnosis 
The compute, S)'Sleffl IS beng subfec1ed to 
Ul"l5t.lPP'essed mains borne eleCtnCaJ no.se and 
lra ns.ients - Dwty Powef 

Treatment 
F •her the mains power supply by r8C)4aelng lhe 
exlSlng 13 amp PlJOS wrth Powe, tnlerl'\lltlof\8i.1$ 
' THE PLUG', a mans borne noi:se and lransait 
suppresso, devw::e nx,rporated w,thln a 
modified 13 amp ptug ease (Available from 

Oealer10fdirectfromthemanu1.:t urer) · RAP [I S !IQll'd.drlgpp 

Should 1hls treaimen1 provoe ont-, hmted rellel , 
you should seek specialtsl actva tJom -

Power Internation al Limited 2A lsambard Brunel Road . 
Portsmoolh , Hal11!>Shlre P0 1 20U Tel (0705) 756715 



-'446 "atc r) has founde red The problem is 1h:u 
lhe ,ol ume s are l,() huge. the quc~ t1ons "'1 
varied and 1he pr ofit-pe r-unit sosmall 1ha1 
n just 1sn 't econom ic. 

The best suppor t )OU can get at this le,el 
is the ~hop "he re 1he machine 1,1.as 
purchased. and that. unfortu nate !). gener· 
al ly ranges from abysmal 1oa" ful . The fe\,\ 
rcall) kno"'ledgcable people usuall).fflO\C 
o n 1oano1her com pa ny JUSI before )Ou hi t a 
real problem. ' 

Fonunate l), Manet llttms 10 ha,e pro­
duced a mach ine -.h 1ch 1s su ff1C1entl) 
tight ly defined 10 ehm1na1c the lo\Orst 
problems. The modes of opcr.11,on arc 
sohd and simple, with no unneccssa r) 
complex i11cs. 

I wou ld expect there 10 be aco ns1dcrnblc 
,·o lumc of softlo\arc for this machine . It is 
\Cf) sm11tar to man) 01heb. run ... a ZS0 
a nd see ms to ha,e ad eccn1 bus. 1hough 1l's 
a b11 d1fficull 10 1ell "11hou1 full 1«hn 1cal 
doc ume nta hon 

Mane! "•II. I hope. make such de1a1ls 
aviula blc. 1hus promotmg 1he kmd of 
'-CCQnd·m.1rke1 su ppl 1crs \,\ h1ch c nsure 1 hat 
a machmcsun 1,es. ll o"'e,e r . c,en 1f1he) 
arc sccret1\ e. 1he) are big eno ugh 10 assure 
a reaso nabl e suppl) 'Of op11ons. Of course. 
11 "-On·1 be long before some bright spark 
lo\llh a no1ebook and an o-.c1lloscope "-Ill 
haH! cxu ac1cd 11s cn1r:uls. 

Th e ROMp ad :.agcd sof1-..arc idea is 
gaming groun d . and the Aquariu s is 
ob\lo usl) based on 1he aS!umphon that 
this 1s how most programs will be sold 

Summary 
Despue m) cn11c1sm or the ke)board and 
the shortco mings of the one de monstrable 
prog ram . I ra1her hked 1he Aquari us. I fee l 
1ha1 v.hcn w>me more ad\;inccd RO M· 

parks are prodl.lCC'd. either b) Mancl orb) 
1h1rd pa r11es. thc machine v.111 pr mc 11self 
fully eq ual ore,cn superior lo us compe11· 
IOTS. 

Cc-rtaml) . ~fauers strength of will m 
rdu S1ng1oci:11mm ass 1,eeapab1h11c)for1b 
bab) 1!i laudab le. Too man) machines arc 

promo1ed as being able 1odo 1h1ng.s \,\ hu:h 
the) s1mpl) v.111 ne\er be up 10. 11 v.ou ldn·1 
be possible 10 run an integrate d ledge r 
~)Siem on 1h1~ machine. ~lattel does nOI 
pre1end 1ha1 )OU cou ld 

As a first machine 11 v.ould appear 10 be 
a n c~ccllenl c:ho1ce. 



Tl99/4A CASSETTE SOFTWARE 
TASK FORCE 
Jt...,.,.. ... _ ........ .., ........... i..... ........ ,.._ .... _ 

otudl..,_,~,_.,H•-...wa,._~_..~..,. .. ,-!Fot_.,..._ _ _..,._._._..,.,_._ ....... _.v_ 
.... . Jillrfttl~~... "" 

DAMB US TERS 
y .. _ . ~ ....... '--'~·- . ... .., .. .. 11 y .. 
_...,.,,. ..... t,d,;,,c __ ........ ~ ,. _.._ , ...... .... ,...__ . ...... __ .._,. ... .__.,_MW,~_.,..... ........... ,.. 
.. 11-,.,.."'-*'*"'· ....... ·~-~.Jf-·•-· --· NA VARONE 
LM,l.-lMhtlMf,-,- ... llot,i ............ l,riln.., .... dlt 
~ .... , ,....., ... _..._ ....... _ ....... _ O-.,-tob .. ...._ __ ... __ >Y•~-~ ··•-•._ 
.,_. r,91 

T .V.S ET-U P A--.,-•_....,_...., ..... .,dmd ... .,.._,.,,_.yv ..... 
... ,-T l ft4 A ~,.~,..._ ... .._..,...,._.t --cti«b,_.....__.,...... MtM._ ____ ._ 
-,- ·. ,.,, 
CHARD RAW (Sprite ·cha.nc ter code generator ) 
El~-- if- -•-,-.S,...•dilrlnfflliorMNiMstii.. _,......,.. c.-.., ..... ........... 1,. i.s.,........,. ..... _.,.. ........ _..._ ..... ~ ... ---..,__ ..... 
,_ .. ...., ................. _._eooa...._,_.&ASIC,..... • 
.,.......i ... ........,.. •• _._... ...... s,..... .......... ..... 
.., .... ..,...i,,. ........ ~ ........ ..... ...... ,..,. ........ [&........ "" 
BASIC CHARD RAW 
S.....•IM~._°"'*"'"._,_TIIASIC. ..... •l • IP_,. ,.__._,,_. 
POST/iQ.AND PACKING on TI Sotlwart 6511 PlfUOI 
(f'osl·lrNif 4 0,1n01111ptsno,Olftdiloge!tllr) 
OUT n sonww UST IS UIOWIMCI FA$T ... .... w .... C9ffNll llltl . 
DEALER ENQUIRIES WELCOME ON All SOFTWARE. 

PROSOFT BUSINESS SYSTEMS 
44A ST LEONAROS RO, BEXHILL·ON·SEA. 
E. SUSSEX TN40 1JB 
TELEPHONE: BEXHILL·ON-SfA (0424) 221931 

Micro 
System 

Maintenance 
Dedicated to Service 
• Ma intenance of a wide range of 

microco mputers and associated peripherals 
at competitive prices . 

• An indepeodent an d professional service 
tailored to your requirements . 

• Preventative and / or corrective maintenance , 
on-site or depot repolr . 

• Flexible service from a commi tted team 
with a proven track record. 

Contact us to discuss your maintenance 
needs . withou t obligation . 

PCN APR 29,1983 

MicL~i~r:.·:,~.~:c:~~:!~fo~ Ltd 
fslote , Weuteo, Swindon , 

Wil tth i,.. SN5 7YS 

CASSETIE BUSINESS SOFTWARE 
DRAGON32 '"'"' EPSONHX20 

MST 
Buy an, TWO, t<:.<;1 '1P" 1' £19.95 EACH mclusive 

aen qet ·he MST MAILER-ADDRESS BOOK FREE! 

.. ,..._ 
t,usi.... 

.. T~--=• 

... \=~ 

=~-5:SaEa: ...'11...,._,~_,2,...,.,.._ ....... .... Ollullinenelll...........,_.,., ..... =:~==ID,,_.. 
C.......W!:I....,.. ............ ....,_~ 

___ 
,..,,.~_.,.,....._._.,.,_ 
o.m..,,,tWl(I ...... VAT~Ofl­~Tr.,...,._ .... u..,.,.._.,,_. ..... '11 __ 

..__IICICl,,~---~-.clo ..... 200,_. ..... _ ... ...,..._._ 0,.- ........ o.i...09db'--, _.. 
tlt ,f$ 1nc :.,.~~o.:=-s.::..-Jo-

~~~s~ 
A ~P'09"W!I 

::=.~ .. ~--!.-.-:C-~ 
...,...-.,....,..•£25 Inc 
~~llod,. ..... _.,.....,..EVALW. 
TIONS- e1--~ ..... toOtlOC:il ....... s--.- ... ~• £25 inc --------------­................. ,,.,ACUA~-----t 

:f::t.c.t.M I I I I I f I I I I I I I I I I 
!Wtt .. .. .. TI.IM... 

GA,.._ ,,_ ,._. ACUSI .,,,. • lla-aa l 1 liOWI 
CNfl,..Qll,..,.,,...tASM.Otf:autl'OSTAl,.OIIO(lt ......... 

MST COISUI.TAITS, DUT P'CI, •WTOI IID, IOVET TRACEY, DEVOi 
TQ13-

BBC OWNERS 
Why not consider the HOBBIT FLOPPYTAPE SYSTEM 
for your computer? 
The HOBBIT gives you all the facilities you would 
expect from a floppy disc at a fraction of the price. 

Briel Speclllcalions 
-tr Read/Write speed ol 750 BYTES per second 
-tr C.pac1ty: t 01 K BYTES per CASSITTE 
-tr Average access time 22 seconds 
<r Up to 138 FILES per CASSETIE 
-tr Comple1ety automa1,c - no buttons 10 press 
-tr Ful~ buil1, boxed and tested. Just plug In and go 
<r System can support TWO DRIVES 

Available from stock 
PRICE £135.00 plus VAT 

Also available for NASCOM computers 
PRICE £120.00 plus VAT 

Access and Barclaycard accepted 

For more details contact: 

IHan Camputer Praducts 
KILN LAKE, LAUGHARNE, CARMARTHEN, 

DYFED SA33 40E. 
Tel: Laugharne (099 421) 515 

.. 
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ZX81 SPECTRUM DRAGON TANDY BBC 
16K 16/48 32 LEVEL 2 A/B 

AWAAI 
* The Slcicnt Afriawl game of lolk- It takes 2 minutes to 

lcam the rules but far king,cr tO master the tattia . 

* Sdca the 'Ciocu-hcrd' lc:vd o{ play Sid it's an .tdictiw: 
pne tor duldrcn cs+> that acrmcs their minds- not 
lhci,""'fing,m. 

* Sc:lcd the 'Witdi-doaor' lcvd .-ld it's a threat w your 
snty . We havm' t beaten it and W'! wrote it! 

ADVENTURE 
* Over 200 places to explore in this machine code game 

U$ing advanced data compression techniques. 

* No random dcmcnts-you will need skill, cunning and a 
,cm,c of hurpour as )'OU cxplott caves. forest and castles. 

* Evade ruth)css pursuers and OYttOOrT'lt: a host ol obsudes. 

* Muhiplc ..,..J ainrnands and w11!1c 1cttc,-.-,.J 

£1000 IN PRIZES 
FANTAST1C VOYAGE 

(ZX81 1&K ONLY) 
This real-<imc gniptua simulation set in1idt thc human 
body was wrina, by a lcauttr in anaromy. You art: injected 
irn:o the blood stream in your miniarutt submarine. Navi­
gate the artcrics, veins and hcatt 10 the brain, where: • blood 
dot must be dcsuoytd. Fcarutts a real va.,cuJar map. You 
..;JI be - by lymphocytes - must be de,troy<d 
usa,g atadc pnc 1YP< v,,,,1ua. E~ ,cu do "-"" """"°""'""'KY· Th=displ,y mnm - , bolcnl ...i 
fronw lx,dy san plus blood vessel n1me, a d:J9e..up SCll'I 

...i • ""'..;giu ro.-fisl,ong lymii,ocyta. 

** Buy boch A wari and Advtntutt and enter 

the ·- °'"""1&c' CXJn>P<rition. Details wilh c:mm:c or smd SAE. 

AU. GAMES '5 .9S EAO{, 2 FOR £9.l>S. 
3 FOR £13.95 (ANY MIX ) INO.USIVE 

FOILKADE LTD 
DEPTWM 

66UTTLEDEAN, YATE 
BRISTOL BS17 4UQ 

» M0NSTa MAll ' *ZXII Tlot..._:IO_,_ .. ... zu,_ .. ...,.,. ......... _ ... _., ... _ .... _.. ...... . _ ... ..,.,.r,_._........, _ _..,_ ....... _,... 
:::m?.;e.r::.-:: -......... ---.. -· - ... ~" ... Zllll ... :ID..._. ................. _ 
--·zxc....,... 

=~--> 

~ 
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BALLOONING 
ATARI 
A flight 
of fancy 

doesn't 11? Well . 11 \\Ould be. if 
on l) there v.ere no haz.ird,. 

First impressions 
A., c,er. th1, (!.ame come!> 
packa(!.ed m the ub1qu11ou!> tlat 
cardboard box ..-.,1h an 1Uu ... 1ra· 
t1on on Che fr on1 and a b1l of 

Ne.I,: Up UpA .. --aysr.-.. Alan 1emp1m,g blurb on 1he back. In 
40)10) Prtcr. £21.9ShllllilNr: th•!> ea~ 1hc 1llu.,tratmn ron· 
Pul1.1rSo(1·••arc , OSl-2J66628 iams a JOiiy m1'<ture of the 
rer..e.: O.illcaurttc ......... : balloonis t and some of his 
Mach,nccodc ~ Mad order . hazarcb 1a .. 1efult~ ponra)cd 10 
dtakrs cheerful pastel ,;;bade!> 
II realh doc, ma~e a change to The d,sl. or ca,« ue 1, held 
find a g.amc bo th Mmple m firml) m the p:1d.a,gc m 1h 
conttpt and cn1o)able 1ha1 ov.n compartment and 1hc m­
doc\n·, depend on the manda- ~truc11on., arc on a .,mall. v.ell­
tor) zappmg of alien~ for 1b printe d fold-mcr .. heel The 
1hrills first reaction to the ms1ruc· 

EH:n so. 1f th,.., ,., rcp re- 11ons 1s that the) -.eem 100 
-.cnta11,e of hot-air ballooning. sparse 
I'd lake up Ru~m n roulcue a... ll o"'e,cr. the) do gnc you 
1hc odd-. on ,1a)1ng alue are all 1he inform:111on )OU need. 
bcucr. Once )Ou are pla)1ng 1he 

Fortunatcl). the disaster game, the thing<;. that ,tand out 
le,cl doc ... n·1 de1rac1 from the are the \C~r) good graphi cs and 
appeal of th1.. pro fe,s1onal sen,01bk use of w und - 'Allh 
produc1 the sohtar) C't(cepuon of the 

Objectives ~:;~~~gc~~.~:~! ~~~~ ~~~~:: 
Allhough th t'i 1, a game for m B Aal Minor each 1,mc a 
one pla)e r. ol hcr, \\Ould en- hfe t\ l~t 
JO) JU"t "umg and "'atchmg II ..ccm, a \hame th,, piece 
the an w:s of 1he balloon "'ob- of mu" c ,.., as O\eru-.ed m 
bhng 11s ""a) across the d,) games a .. 111s al .. 1a1c fune rah. 

!~~1e"')~
0~:J~~:~ h:,C"'c;;u~ In play 

gomg 10 cnJOY 11 and ,1111 be ll a,mg loaded the progr,m1 
challenged from di~l. or c;t~tte, 11 \ l 3rt) 

Th ere )OU arc on 1he gro und b) d1spla) ,ng 1hc htl e page 10 
ma hol·air balloo n bc mg fuel- the tune of Up. Up uml 
led and all )OU ha,e to do 1 ... A11·a, 
drift aro und the sl y ama~smg Th is page lcb )O U -.elect 
po1n1 ... b) ... ta)mg alo ft un11I )Our prefe rred ... l.ill le,cl from 
)OU ha,e 10 refuel fi, e ophons, nm1ce, st udent, 

To ach1e,e th1~. JU<;;t land a 1 grnd ua1c. ptlol and expc:rl, 
the fuel dump. top up. and off using the Select key The ,ame 
)OU go again . Sou nd, 'ilmplc. , t,ms b) usmg 1he Sta n le y. 

PC"' AP KN . l'li!J 

Thi, 1s 1he on!) 11mc the 
l.e)board l'i u~d - 1herc:1f1cr 
all ac11on "' d1ct,1tcd h, the 
1oys11ck. • 

NOHC't' k,cl 1, mce and 
slo"'. g1, ,ng lob or 1,mc to gel 
acqu:un1ed "' 1th the ,ccn,1r10 
The screen scrolls from n~ht 
to left ... ho"'mg )OUT bca u11ful 
pml. balloon. 1hc p;i,,.mg land­
'iCape (lrCC'i. h,11,. chur ch . pub 
and fuel dum!)\) plu, ,anou .. 
nuff ) b1h 111 the ... l> 

The lll•ll lc,ci.. ,ar} from 
le, cl 10 lcH•I b) allo"" mg , ou 
d1ffe nng amoun t, of fuel. 
sand. ,peed. number of h,c, 
(fi,e for OOHCe, four for ,1u· 
dent and t hree for t' JCh of 
grad uate. pilot and cwc rt} and 
other random hazards 

Thc 'iC mdud e na .. l) l11tlc 
bo)·s 1hro~1ng stones, fl)mg 
l 1u~s. Y11ndm11ls turnin g 10 lhe 
lune - of ro ur !loC - of A 
Wuu/,,u/1 m Old AmJ1ntl(lm 
- aerob:H1c planes and 1hun­
der and hgh1nmg And each 
lime one of 1hese hazard .. h1b 
)OU. or you run m1oa 1rec. )Our 
balloon bun;b spcc1acula rl) 
and Chopm slarls pla) mg )<'I 
again. 

lf )OU Sla rt OUI fl) mg a, a 
no,·,ce p1lo1. )OU are au 1oma 11-
call) upgraded 10 the nc , 1 
lcH:I on complc11ng a co uple 
of lfl p) around 1he balloonist' ... 
\\ Orld. 

AS)OU arc fl)mgalo ng,a mce 
1ouch is 1ha1 1f )OU manage 10 
..,,ay 1n lhe air long enough. Roll 
ow 1h, Ba,r,I starts pla) mg as 
)OU pas 'i 1hc pub (pus.f')- llu s 
comesasas hock 1hc firs1 lime 11 

happen s. bul 1s '°"clcomc 1here· 
af ter. 

TI11s conlmuc~ for eac h le,el 
un1il C't(pefl is reached . At thts 
stage the speed and haza rd .. 
are so mten~ 11 ,.., neccssar) to 
ha,e a saro ng. s1urd) Joy,;;tick 
and \\fl SI. 

11 ha .. 10 he adm111cd th,11 
1hc hgh1mng. the ,tone ­
lhro~ mg ho" . 1hc k11e, and 
Y1mdm1II can be dea lt \\1th 
rela11,cl) ,1ra1ghtfo"" .. irdh 
due 10 1he prcd1c1ahlc n.uurc 
of these hazard, but onh 
\\llh care and a 101 of ,t ud, of 
the phcno mcn,1 

Agam,t 1hc-.c fc.11urc, 1, 1hc 
t01iilh (.i, far ,1, I roul <l ~orl 
oul) ;andom ,1Pf)(.'aranCl'" and 
r.C11\l t1e, of the n, mg. circu, 
"'h1ch. "'hen couple d 10 lhe 
other hazard ... ;1n<l rc:,1nc1,on,. 
ma l e th,.., a ,e n dcmandmi 
game a 1 t he Ul>J>Cr , l.111 lc,cl, 

Verdict 
Ttu.. ... a profl"\\1onalh \\t11tcn 
rind prc'l.l"nled game mrorpor­
aung 1u ... 1 1he right blend of 
humou r . sL.111. gr.1ph1C" and 
.sound plu ... 1he randomne"" of 
!he n)mg. c1rcu, to l.cep ,ou 
on )Our 1oe, or prl'fcrah l, m 
the a,r 

The graphic,. rcall, .ire ,en 
good. 10 \ uch an C'i'.tent 1ha1 
Y1h1lc the game ~·"' hcmg 
pla)ed a throng formed to 
""a1ch ""hat \\3\ happemng 

The fact 1hat the game. mall 
honest) . IS realh .1 ,en ,;;1mplc 
concepl and "' onh made ch:11· 
Ieng.mg b, the 111clu,..on of 
dub 1ou, real h,1tard, ,lt0uld 
not de 1ract from 1he en,o) · 
mcnt 11 g"e' both pla)Cf\ and 
\\al chcr ... 

A1 the pnce 11 nHI\ not be 
1he bcsl , al ue for monc, game 
a,a,la ble. bul 11 l'i qu11c hlch 
to srnn a trend 10\\ ard, 1e'i, 
,1olc n1 high quahl) graphu:, 
game~ Nictl Cross 

AATINC 
lastin&•,,... 
Pl,yal,;lity 
UMorfmachine 
O.tr ......... 
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Lb CASH PRIZES 
ZX81 

Ten grand 
puzzles 
"-: Kra~it ....... :Qu ii. 
,,.._ ! ZX8 1. 16K P'rb: £9.~ 
~ Ante Computin, . 0482 
15284 F...&: Ctilell c: lMlp,llp: 
Basic and machine rode on., 
.......: Spfflni m. 16K o.ttieb: 
Mad onk r 
I f )OU fanC} the idea or making 
{IO.,(XXJ s1mpl) by playing a 
game. 1hen Krnk1t from A rlie 
could be !he progra m for )OU. 

It' s anothe r att emp t to follow 
nl the foo1s1eps of the Mas· 
qucra<k book. by sct11ng a 
scncs of riddles" h1ch lead 10 a 
real a nd subsl:mhal - trea· 
sure. 8u1 )OU don' t get the 
bcnefil of a book filled v.1th 
pretty pictures that Mas­
querade had 10 of fer. 

Objectives 
To get Mght of the ten grand, 
)OUha\c tocrac ~ noless1han 12 
clues. Eachcl uesoh·cdw 1II g1\e 
)OU 1he name o f a country . cuy 
o r town, and a numbc r bclween 
one and !!-IX d1g11\ long. 

When )Ou fi nd t he ans"'c~ 
and note them on t he 'clue 
page' pr0\1dcd. )OU fill m the 
reg1st r:u1on form that comes 
v.11h lhc casseue. dash to the 
neare,;t poslbo"< 10 send the 
an,;v.e r,; 10 the add re,;s sup­
phed. Then )O U "'a11 and 
hope . 

You ca n run the progr a m a, 
man) t1met- as )O U hkc. and 
SAVI:. m1em1c-d1ate ans""ers 
on ca,~ 11c-. so )'OU don ·1 ha\e to 
whe the- "' hole puzzle in one 
'llllllg 

First impressions 
Krak 1t comes wit h ,c ry bn cf 
instruct ions a nd rules for play. 
plus 1hccl ucp age. You alsogct 
a regis1ra1ion form which has to 
be fil led in as soo n as you buy 
1hc qu iz. But mos t of the 
doc umen1a11on comes as a 
progra m ca lled ·Rules'. which 
is the first piece o r software on 
the cassette. 

In use 
Th e firs1 1hing you sec is a 
display declaring tha t two peo­
ple ha,e d ,cd. but their legacy 
or £10.000 has been deposited 
in a bank account somc""he rc1n 
the world . You ha,c the choice 
o ( seeing the clues. s1onng you r 
answers. seeing or SA VEing 
you r answers. 

Th e clues a re ,·cryd1tficult to 
sohc. as you might expect. 
Ther e arc 1v.o l)'pes- rhymes. 
or pieces of code. Afler a mere 
six hours spent trying lo sohe 
lhe first clue. I ga"·c up m 
despa ir. 

Verdict 
Once 50mebody wins t he prize. 
there will not be much use for 
Krakit . I did not th ink muc h o( 

the idea. since I cou ld 001 scc 
"' hY )'OU would ""ant to use a 
compu 1er 10 soh e nddles . 

A boo k. at least . you ca n 
carry aro und and lry to soh·e 
the putties on the bus - and 
ha,c pictur es to look at. But 
with Kr ak1t )Ou'II be le(t w11h a 
piece of cas.sctte cape and nol 
much mo re. h'Ad J•ndai 

SPECTRUM 

Cops and 
robbers 
"-: Crul$1n1 on Broad-.,.ay 
.....,._ Spcarum.16K ""1ot: 
£4.9S~ So11nor1.0t-930 
3266 ,..-: CatKnc o.tt.b: WH 
Sm11h. 

The Lullaby or Brood""a)' 1h,~ 
game 1sn'1. 11 1s a cops-and­
robbcrs Sl)lc chase that 
~reams down that Ne"" York 
thoroughfare-deptcted in the 
stylised form o( d1tfercnt pal· 
ternsofhncs. Cash pnze sa re up 
for grabs for 1hc highest seoret­
no tched up this )ea r , 

Objectives 

RATING 
l.attift& . ..... ...... ..., 
IJMofMKhfM 
Oreral,Mte 

The game. actually cal led 
Cru1smg on Broad""a) . 1s for 
o ne pla)er. v.ho has 10 race 
along ,anous different sets of 

~~ Imes m the t-hor1es1 possib le 
~~~ time. At the i.ame 11mc )OU 
~~~~ avoid a hule square chaser . 
~~ You r only defence IS to 

r:::::::::::::-:=::-:=====~====::::1 ~~:a~rn/ ~:~~r;: u~a~o~: 

,, 

pursue r 
You score pomls for the 

lengt h o( hne )'OU manage 10 
co,cr and the t ime )OU take to 
do 11. Eacht1 me )Ou comple te a 
frame. )OU get c11hcr a more 
difficult one or an earlie r one 
w11h extra chasers. 

Al1hough rhe game is un­
bea table, )Ou can en1cr )OUr 
high score on a po1n1.s table and 
print it out at the end or the 
game lo claim a prize. 

First impressions 
Therc·s noth ing soph1s11cated 
aboul lhe graphics or s.ound m 
rhis game. bu1 despite 1h1s 11 is 
gn ppmg and e..:cicmg. It comes 

as a ca5scUe w11h a set of 
st raightforwa rd loading in­
Mruct 1on\. complete .. 11h a 
por1ra1t of lhe autho r . and I 
found no problems m getlmg 
t he hang of ,1. 

In play 
Your ·ca r' 1cart- aroun d a 
geometric race track. changing 
the colourofthc track 3'lo 11 goet­
You pause on!) to press a ke) to 
drill a hole ""h1ch qu 1ckl) 
d1<iappears- m )OUr pursuer's 
path 

The game 1s v.nllen m 
machin e code. a nd is fast. 
There 1, no 11me-hm1t w11hin 
v.h1ch )OU must complele a 
frame. and )Ou can earn a time 
bonus 1f )OU are qutc k. 

The game canno1 be 
PAUSEd o r SAVEd, so make 
sure )Ou a,01d 1nter rupt1ons. 

l (thc chaser catches you, !he 
game must start all o, er ag:11n at 
the firt-t frame. No second 
chance 1~g1,en. and the frustr.1-
t1on of losing e .. cr)t h1ng Just as 
you ap proach a ne"" high .score 
cou ld be 1ern11nal 

Verdict 
'Ctul'mg' IS proo( that the 
simplest ideas arc 0(1en the 
be,1. It 1ss1mplc and fa.,1, and I 
found 11 high!) add1c1ncd unng 
1hev.eel.end l pla)ed1t l don'1 
reall) see whe re Broadway 
comes m. smce 1he graphics a re 
nol hmg fancy. but I suppose 11 
SOl' 1ds more 1mprcssi"e than 
'C ruising on Lime Street'. 

All m .all. despite the pla)cr 
onl) gc n mg one chantt in a 
game. I found II bo th good 
cn1enammcnt alld good ,alue 

RATING 
wtinr•PONI ...., . ..., 
Useofm.cllint 
o,.,.., ..... 

Roe"'-
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SHOOTING MATCH 
VIC-20 

Save the 
succulent 
~ Kakius ~ : 
Shoot1n1 pmc ~ V.c-20, BK 
~rnor)' CXpllnstOn,)Ofl Uck. 
optiona1Ptict:I:19S ~ 
Audeoccn,c,07J.4.5956,47 f....t: 
Casscnc lMtpap: Macl11ne code -----= None MW:a: Mail 
order, tush ~1 n~ct ckakn 

The good nCYI~ IS that thi s LS a 
good. challenging game chat 
makes 1magmat1\C use o( 1hc 
Vic's graph•C'5. The bad news 
is 1ha1 )'OU need at least an SK 
expan sion to run 11. 

You'll ha\C to look fairly 
hard al the box to d1sco"cr 
tha1 because ,rs printed in 
prcuy small cypc on 1hc spine. 

Objectives 
A cactus m the centre of the 
screen ,s bemg eaten by YI asps 
and hornet-.. You arc a 
gopher YI ho must \Camper from 
left 1or1ght 1n a tun nel und c rlhc 
cactus. shoo11ngat the insects 10 
protect the cacius. (So. who 
said game scenarios had to be 
log,cal?) 

First impression s 
When lhc game begins. the 
graph ics arc inva riab ly off· 
centre . You can mo,c them 
back wi1h the cursor controls. 
but take care not 10 mo,c 
them over 100 rar. Jr )OU do. 
>·ou canno1 mO\c them back 
agam. All )'OU can do 1s 
resta rt . 

In play 
There arc more than enough 

hazards m 1h1s game to keep 
you on your toes. The insects 
release ao d drops. "h,ch can 
ea1 a 1,1,ay the ground o,e r the 
gopher's burrow . If they hit 
1hc gopher himself . he is kill· 
ed. On the 01hcr hand. lhcy do 
provkk extra holes 10 fire 
through . 

Your gopher is allo"ed 10 
eomc out o( the burrow into 
the open. but 1t"s difficult 10 

sec "hy . since out !here. he is 
much more likely to be hit by 
the acid drops and ,s a lot less 
mobile. 

I le is also in danger of being 
trapped abo,·c ground by lhe 
occasional mole. who cl~ 
up the entrance to his burro" '· 

The game ends when all 
three h"cs arc gone. or 1hc 
insect s succeed m eating awa) 
the base o( the cactus so 1hat it 
rans. 

You cont rol the game with a 
JOyshck. or fa1hng that. "'th 
reasonably easy-to-use keys­
but the L key . which you use 
to fire. does not repeat if you 
hold 1t down. 

Verdict 
Though obviously 1nsp1rcd by 
Space Invaders - not hing 
"rong w11h emula1 ing a classac 
- Kaktus is suffic1enll) differ· 
cnt to inte rest pla)ers v.,ho 
ha,c got bored with ,·ana tions 
on the a hen attack Iheme . The 
graphics. though simple. arc 
dfee11"c. a nd the mole pro-­
, ides enough of a '" 1Jd" cle­
ment to add to the gene ral 
interest . KartD.a.. 

RATINC 
ustinc.,.... 
Ploydilty 
UMofmachmt 
o.-..-...... 

r ·~··· 1 
-· ! : t 

. .,,1, ,... -, . ~. ' ··.··. '· 
·~"-· • u·· ·,:•-. · . ..• . ..ic .• , -~-· . "' . . .. . ~ \}I'·, ;;· -~. . L·:t"' j 
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ZX:81 

Enemy 
within 

"-: Fan1astic:Voyaic~ 
ZX81, 16K'9b :£5.9S~ 
Foilkadc,0225834981 F....t: 
Caucttc ......... :8as.K"and 
mach1nccodeDllttttt:Ma1lo,ck', 

A shoc:nout with a real differ· 
cnce - 1ha!'s Fan 1as11c 
Voyage . lns1ead of facing 
wa,es of lamb-chop-shaped in· 
\aders or mincing meteorites , 
you pilot a m1croscoptc sub­
manne lhrough 1hc ,e1ns of a 
human body, battling against 
roa:uc white blood cells to hunt 
and des1roy a blood clot 1n a 
bramcap1llary. 

Objectives 
You arc tnJectcd into a right 
arm and must make your "a) 10 
the brain by na"igatmg through 
the body's bloodstream. 

Your aim is 10 destroy the 
blood clot and todoso you ha,e 
four d1fficul1y le, cls. 

First impressions 
The instructions you get arc on 
a \'Cry small piece of paper 
ginng de1ails of the commands 
)OU may use m the lhrec modes 
of play , and a mapo(t hc blood 
circula tory sy~tem )'Ou must 
tra\elalong . 

Some hca\lly medica l terms 
arc used for the diffe rent \ClllS 
and arteries. and I couldn't 
understand half of them! 

In play 
I went s1ra1ght into scan mode. 
which ga"·c me a side and f ront 
view of the pat1en1. My sub­
mannc was a lmy dot in the 
right arm. " ·here I had been 

mJected . Also on display "ere 
my energy leH~I. d1rcct1on. and 
size, "h1ch gets large r the 
longer you s1ay m the body. 

Afler a good"" hilc look mg at 
the map, I managed to get tot he 
right bra.in ea pillar). So I 
switched 10, 1c1,1,1 mode, "her e I 
used lhc'L'and 'R' keys to steer 
along the art er) ; the mo,cmcnt 
of the submarine 1s ,er) well 
done. as you see the artery walls 
mo, ·mg past )·ou. 

Suddenly a bug·c) cd mon­
ster - actually a white blood 
ccll-mo,edin frontofm)· sub. 
a nd I wasau 1oma11ca\lypu11n10 
.auack mode. Th is gave me 
contro l o,c r the ·z·. ·x·. ·N'. 
·M', and' B" keys to let me mo"c 
up. down. left. right. and fire. 
as well as display lhe rogue 
wh11cccll 1n front ofm e. 

De strop ng "h1te blood C'\"llS 
IS no~ 100 e3S). ThC) J111Cr 
abou11hc screen al a rap id rate 
and )'OU ha,c to use laser po"cr 
spar ingly. as 11 consumes ,alu­
ablc enc rg). 

Still. I got rid of ii m the end . 
and the compu1c r put me back 
m10 ,·1cw mode 10 carr) on 1hc 
dot hunt But I ne,er found 11• 

Verdict 
A ,c ry good game indeed. 
blood clot or no blood clot . Not 
only 1s the theme 1ntere\11ng. 
bul t here's some vcr) clc ,er 
programming at work here. 
There is a good dea l to do. 

1\tyo nl) grumble.apart from 
the m1ssmgclot.1sthat there are 
too many" h11e blood cells to be 
dealt v.,i1h - and surcl) losing 
all those cells can't do the 
paucnl too much good? 

RATINC 
lntincappeal 
PloyoWllty 
UMoflnKhiM -.. .... 

0..rilfJ MICS. 



MICRO QUESTIONS. 
EIS 

Computer Answers, 
the unique magazine 
that solves your micro 
queries and problems . 

Included in our regular sections this month: 

* UPGRADE: A first look at the super 
powerful Sage IV. * CONNECTIONS: How Basic plus a little 
circuitry can control the home. * PROGRAMMING: Find out what it's like 
to be a professional games programmer. * INSIDE THE SYSTEM: Get into your 
system with software tools. 

* APPLICATIONS: Who will produce the 
first micro concerto? * BUYING AND BACKUP: Take the 
backache out of programming- micro 
ergonomics. 

THE DRAGON AND TEXAS CLINIC: 
Seven pages of answers to many questions on 
these popular micros. 

Plus sacks of readers' questions.ANSWERED 

COMPl.llfJ1. 0UT NOW-75p 
From W H Smith, John Menzies and all leading newsagents. 



group orga nisers shou ld let us know of change. 
And if you',·e JUSt s1ar1cd )Our own club drop us a hne and 

we'll ~ read !he 111,ord. Wmc 10: Oub ncl. Persot1al Computer 
N~M?S. VNU.62 Oxfor d S1rce1, l..ondo n WIA 211G. 

The listing 1s based on mformation supphcd by 1hc Ama1cur 
Compu ler Oub. 

M Co.im1,11Uty('en lrc. C~wc~ 
PukV11bfc t.-in:•ycar S.tl5 
COftUieb •11111 USA . All'ilDba Mel 

~~1~:ri~~r: 
Cl'/M 

r .... 
"-•u.r.~ Con1xt 
Fredtnck 81011111,421 E:nd1l e LallC, 
lh1IIIU68AO 

FMtlo 
fertll ..... C,-.UK.. MttlJII 

~~~s::y~ft!on~l=ICn 
r.t•-dc:ttcr (;ontxt I( 
Ooldie-'1orrll!Oll.1$StA..,_ 
M.lftMOII.KCMmglOIICwr1Pbot , 
lofld,,:,ft W85() H,01-9)7 ~231 

fX.SOl)..p 
fX-tCNM'U-.. ........ Co.1xi 

t:::.=°"e~w;:ru~p GN:M 

-·DS .............. ~ 

!',,~i;knc-r C.:on1xtU"l'"ll llwd,ao 
SPACE, 1i.c-OldCC*:ti lloute 
~=~w~Scwer11. ' 

" 



NEW FOR VIC OWNERS 

---- -- -IIC•~ ..._..-..,_,...c• 
=.c:.::.-=.'f/::4 :_';..-:,~1:. 
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SIRS SHARPSOFT 
INFORMATION 

RETRIEVAL SYSTEM 

AS POWERFUL AS THE QE2 
AS FLEXIBLE AS A BALLET DANCER 

'SIRS' is a new database wri1ten in modular form. The 
hub of the 'SIRS' system will allow you to create 
records , search, sort and allow ou tput to screen or 

~~r;ei~ique add ·on style package will allow expan­
sion of your system with optional report generator and 
calculator . 

Operates with CP Mon } 
MZSOA 
MZSOB 
PC3201 

Manual availab le separately priced at £3.00 

£49.00 
For further Information contact the address below, or 

contact your loca l SHARP deafe r. 

SHARPSOFT LTD. 
CRISALLEN HOUSE, 2ND FLOOR, 

86/90 PAUL STREET, LONDON , EC2. 
TEL : 01·739· 8559 

SHARP~©J111 
WITH THE SHARP USER IN MIND 

Specialists in Telecommunications 

TORCH Hardware and Software 
Also ZBO Disk Pack for BBC Micro 

We selected TORCH for our own demanding 
requirements. We can now offer It to you. 

Ring Richard Thompson 
for details and demonstration 

TELEMATICS WEST 
31 Oyer Street 
CIRENCESTER 
Glos. GL7 2PP 

Telephone: 
(0285) 68349 

Telex: 437269 

PC'S APRN.198.l 
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• Progra,,u,w,g - -­Code to Blgb, 1. .... 1. 
• a .... alld. GrapJrlcl; , tecluliqaN 

a,u1_...... , 

• Bard.ware technology ud 
dNlp . 

• ()peratiag Systema . 
• But.uea appllcatlou and m.aay 

more . . ... .. ... . ............. . 
•Fu tSemce 

START HERE AND MAKE YOUR 
PROGRAMS , FASTER , SHORTER , 

MORE IMPRESSIVE AND 
QUICKLY MORE COMPLEX 

DON'T LET THE "'EXPERTS" persuade you that 
ma<:hlne code 's more dlfOcult . This com plete learning 
course expects no prior know~g e from you and 
gives I frlendty, easy to read, but well structured 
tutor ial. 

The wo rd processor for the BBC machine. 
This ROM based wor d processo r simply 
plugs into one of t he empty sockets inside. 
Supp lied wit h f ull spiral bound manu al and 
cassette cont aining an example docu ment 
and fr ee typing t uto r program . 
Now available from stock . Quantity 
Discou nts 
£39 .00 + £1 .50 p&p + VAT 

,0, APR 2'9,1983 



'Cofflputtn lft [ffl')'d,i J lJh' Md 
'How Conlputtn Wotk', lty Ian 
Utterick and Ctlris SmitMn. 
'"ltllsloedllyWoylo,,41'11-
ot £4.75 uclo llunlbock, 47 ..... ,. 
I musl say. I ra1her hked 
read1ngHo.,..Compu1us Work. 
Comp11tt'rs in £.,-,.ryday Lift 
I'm not so sure about. but we'll 
gc1 back 10 tha t later . 

The$C books arc fo r lhc 
unde r-12s and tackle lhe dtfli· 
cult problem of actually con­
\Cying computer co~pts a1 
lc\CI one. They rather remind 
me of 1he good old Look and 
Uarnseries- 1hc) arclav,s hly 
illustrate d 1n colour and ha\e 
lots or comfon1ng adull s1creo­
t)pcs doued about. 

In /low Computers Work .... c 
look al ""hafs in the computer, 
how il's made. 1hc logic behind 
11, how dala 1s stored. put on 
paper o r displayed. This book 
probably raises more qucs11ons 
in the ju,emle mind than 11 
ans .... crs, but 1his 1s undoubted· 
ly the idea. Joll) good. 

Computus ,n E1·uyday Lift 
introduces the young reader 10 
lhe bra \ C new ""orld of the 
microchip. We look at the 
family of 1he no1-100-d1s1ant 
future using computers for JUSt 
abou t c,cryth1ng, They control 
1he ~ ntra l healing. send and 
rece1\e \Otee·gram s, warm up 
checar from the ki1chen . 

1 .... ondcr. When I 1i11asa child 
(no1100 long ago) I remember. 
reading a book like this (Look 
and Learn possibly). E\ cryo nc 

l'CN APR29,1983 

was using helicop ters and 
ho,crcrart 10 1ra"cl to 1i11ork. 
I'm still driving a car 1i111th an 
A-series pushrod engine. 

This time round 11 may all 
come true . IS 

----·i., .... u,, ............... i., ...... ,. 
tultsidiarJofPrttttketWII 
,--·£16.10 (. 
This really is a handbook m the 
norma l meanmgofl hc .,...·ord. It 
is not in1cnded to be read 
s1raigh1 through. but is more a 
reference work . 

No-one mtercs1ed ,n prog · 
rammi ng in Coma I should fail to 
buy this book . 

Le n Lindsay has been car· 
rying on a crusade m fa\our of 
t his highly s1ructured language 
for a considerable t ime. aided 
by the Dan ish authors. 

Coma I has reached a pos1t1on 
or such pres11ge m Den mark 
tha t 11 will be \·cry unlike ly 
tha t a microcompute r will be 
acccp 1cd into a school there if it 
docs not run this language . The 
rca50n for all the cxc11emen1 1s 
that 1he designers or the Ian· 
guage ha\c put the easy ncx ib1l-
1ty of Basic logcthc r .,..,th the 
St ructured Programming corn· 
mands or Pascal 10 produce a 
language rich ,n faaht 1cs. and 
\erycasy to learn. 

The language has been distri· 
butcd free during much of 11s 
life. and \'ar ious ,ersions con· 
tam different faci h11cs. Acco r · 
dingly, a reference work enabl­
mg you to be confident you arc 
app roaching matters correctly 
is "cry valuable . 

fa·cry Coma! keyword is 
dealt ""ith on a1 least one page. 
and the t reatment ,s ,ery. very 
thorough. Examples abo und. 
and arc cross-re ferenced. 

The Table of Contents v.11! be 
help ful to infreq uent users of 
the language .,..ho.,..11! be able to 
find the best Coma! struct ure 
for achieving v.hnte\·e r Basic 
commandthcyw ish. 1nackht1on 

to being able to find any Coma I 
keywo rd. 

The reference section as fol­
Jo.,.. cd by a ppcnd ices. v.h1ch art 
....orthy of reading at a s1retch. 
'llley arc a complete guide as 10 
how 10 gc1 the best out of the 
Slructuresv.hich are peculia r 10 
Comal. Many useful sub­
programs (P ROCEDU RES in 
Coma!) arc supplied. 

The Comal Kern al. the final 
S1a ndardiscd Comal. and final· 
ly an index (for once complc lc) 
finish off the sor t of book .,...hich 
afiaonadoso f the language will 
no doubt wear out. l-lighly 
recom mended . 8M 

'forHIOlltNAtart ' lty[f1Nc .. , 
pololisloedllyWWol..i...c:.H 
1.....-..o1uss1 .95 ,,,_-11, 11, _ .. ,_ 
111,_U._M_ I, 
If Forth is supposed 10 be an 
·eas)· to- usc language· one 
hopes there's a more efficient 
way of learni ng it chan by 
recourse 10 1h1s book. 

You can't doubt lhe 1cchn1cal 
ab1hty Of the au1hor . On 1he 
contrary. he appears to exh 1b11 
all 1he ma rks or one 1i11ho 1s so 
familiar with hissub Jcct that it's 
d1rficult for him toclawback his 
expe r ience and find neutral 
ground. 

Forth on th~ A 1ori claims to 
pro,·ide 1he novice and the 
experienced prog rammer with 
enough kno.,...lcdgc to program 
Forth. I suspect, howe,er.1 hat 
lhe lcxl is too lcrsc and the 
exercises too skimpy to take 
mo re than a mmo n tyo f accom· 
phshcd program mers past the 
first pages. 

In fact, 1hisisa pretty strange 
son of book all round. 

The gross CO\Cr was one 
thing. but having gol pa.sl 1hat 
C\en pretence to qua lity was 
gone. The book i~ typese t on a 
da 1S)""hecl printer and is nd­
dled.,...i1hm1stakes. IS 

1.epl C.. for )'Ollr Software' ., 
~ RtfMf, pvWilhed lty 
......_W....,ottll .95(,U 
,.~ 247 ,. .. ,. 
Now 1ha1 )·Ou ha\'e 1umcd your 
brainwa,·c into a sor1ware pro­
duct that is bound to be the 
ultimate money-spinner. how 
do you know that you're nol 
going to be 'rippe d-off ? 

To be honest. you don't . At 
any time prior 10. during a nd 
aher you r prod uct h11s !he 
str eets e\ ·cry shark around will 
be nos ing about t rying to make 
a fas1 buck ou t of it - usually 
with no reco mpense to you. 

I low do )'OU protect )·our· 
self? Ugal Cort for your Soft· 
i.·art att emplS to co,er this 
problem indc1a1I, by looking at 
patent law. copyrig hl. t rade 
secrets. tradema rks. copy pro­
tection, contracts and limited 
liabil ity. 

Unfortunately. 1t on ly deals 
w11h 1hc legal aspects and 
1mphca11ons in respect of 1he 
Amcncan lega l system - will 
someone prod uce an equiva­
lent \'Crsion for Brilain? 

The bas.c problem. here and 
in !he US. 1s that software 
in\lar iably has a sho n life. 
Bearing this m mind. safe­
gua rding your softwa re by legal 
methods m\·Ol\iCS its careful 
exam inat ion 10 ascert ain v.h1ch 
me thod o r methods shou ld be 
cmplo)cd. Copy right 1s one 
method. but this has dr a.,..backs 
insofa r as lhis only CO\'crs ·an 
origi nal expression of an idea' 
not the idea itself. 

This mea ns 1ha1 any public 
domrun or cop ied sections do 
not get covered by copy right . 
e\'en 1hough 1he rest may. 

Assu ming that copyright 
docs not cove r al l your r equire · 
menls then a paten t is anothe r 
met hod. a ltho ugh reg.is1ra11on 
can take u~ 10 two years. 

Bea ring m mind t he price of 
Ugal Cart for your Softwort I 
would recom mend it only to 1he 
most serious of people. and 
e\e n then. as a refe rence work 
10 be used m conJunct 1on w11h a 
laW)·cr. NC 
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PffiProgramCards 
Bac k to our regular for mat aga in this .,.,ed. 
after the crra1a and addenda of the last 
issue. 

Each program - on one o r more cards 
- is p resented w11h no1es a1 the approp r i· 
ate point alongside. so that )OU c;:an 
u ndcrsta nd ,,.,.hat's go1 ng on. and an 11cipatc 
lhc ac;:tion on scree n . 

As well a.s oomplc 1c prog rams. each 
week we feature a sub- routine, wilh an 
ex.ample of its use. from the PCNlibrary . 

THIS WEEK 
' Atlast!'wehcarallofyouOnc:· 1 userscry. 
'l hc final 1wo Prog ramCards for 
MM Tew·s Wa cky R~ rs progra m .· Now 
you can Sil dov.n and en Joy 1h1.s cntcr1a1n· 
mg ga me. 

To starl w11h . though. v.e ha\e a \Cry 
handy look·upchar1 for u.sersofCom mod · 
ore equipmen t so that futu re publi shed 
programs can be more eas ily unders1ood. 
Th is 1s a comp rehens"e lis1 o f COnlrol 
codes an d their graptuc r epresentauo ns. 
plus how to get them from the ke)board. It 

PffiProgramCanls 

also includes our abbreviattons ,,.,.h,ch ..... ;n 
be ~din futur e ,ssues v.he rc applicable. 

Thi s ,,.,.as subm111cd 10 us by R M Axo n 
of Cheste r . and ha$ sa\ed him a great dea l 
o r aggra ... a11on and time. We hope 11 1.s 
equally useful to )OU. 

BBC owners and users v.11! al$0 be able 
1ocomp lete 1he Computer Set Up program 
from Miklos Shawl with the las t four 
ProgramCards includ ed this week. This 
program. since 11.s arm al m ou r o ffice. has 
pro.,.cd 11sclf ex t rc mcly useful .... 11h respect 
to the Data and Time faah11es . 

In the subroutine section .,.,c arc con­
tin uing in the date comers1o n \CLO .... 11h a 
pa ir of rou1ines 10 come rl G rego rian 
formau ed dates to and from Juhan dat es. 
Th 1$ is \Cry useful for calcu latmg elapsed 
days betv.een two dat es etc. 

The e xample program uses both 
routines to pnnt the d iffer ence be t.,.,cen 
two da tes and also ad d or subtract a 
numbe r of days to o r from a g1\en date. 
thereby producing a new date - t)p1ca lly 
used 1n libraries. 

CBM Controls Card 1 of 1 
8307CC 

See your name in print! 
Become a legend ,n )'Our own lunchllme. 
Send your example of programming ex· 
pcrtisc on disk or cassette with a plain 
paper pri ntout to the address below. 

We'd al!iO hkc a brief descnpt1on of" hat 
the program docs. and notes including 
memory requirements. special hardware 
needed etc. 

All programs arc checked b) a referee 
before publicat ion so that ORI) fully 
debugged programs arc publis hed. 

Asi f the promiscoffam c.,.,asnotenoug h 
we'll C\CTI pay you for t hem. at our 
standard rate s. 

Should )' OU require your material to be 
returned please enclose an SA E. 

If you arc 1n1crcs1cd 1n becoming a referee 
for subm11tcd progr ams lhen se nd dc1a1ls 
of experie nce. machin es covered etc to: 
Programs Ed11or. Perso nal Computer 
Ncv.s. VNU. E\"cl)n !l ouse. 62 Oxford 
S1rect. London WIA 211G. 

A lcd.·up chart of COMMOOOAE pr~ s control codes with PCN ProgramCard KO'evilbons Commodore 

. .. 
" '2 ,, .. .. .. 
17 .. .. ,. 
21 
>2 ,, ,. 
2" ,. ,, ,. ,. ,. 
31 ,, 
33 
34 
30 
36 
37 

"" ,. 

f'£T • VIC 29 ANO COl'l'10DOA£ •• CUMIOl'I AND COLQIJR CCOES 
a. •• ,. sc ,-e ..n •nd Ho9e cur-Mr • :, Rev-•• Shi ft ' 8 ' 
HOl'IIE CUl"'Mr • I Rev-- '9' 
C..,,-.or Dooon • • R•v-•• 'Q' 

Cur-.or Up • 1 R•v-•• M'lift •o· 
Cursor lhght • • R•v-•• • J' 
Cur.or Le f t • I flev • ,.- .,,ift ·-• 
Cw-Mr Le ft for P£T tlte v-- ahlft ')' 
Rev-•• field ON • I 
Rev-•• fleld OFF • I Jtev-- shlft 'R' 
DELete • 111 tltev -- 'T' 
JNSert • I Rev -•• shif t 'T' 

YIC :Z. AND COl'1l'IODORE 1114 ON..Y 
Function r"ey I • • Jt• v-- Shift '£' 
Fun ction Key 2 • I l'l•v- • • shi ft 'J' 
Funct ion Ke y 3 • I 
Function Key 4 • I Jt• v- •• shift 'J' 
Function Ket :S • I l'le v...-- shift '8' 
F\U\Ctian Ke y 6 • I R•v- •• .r,lft 'I(' 
Function Key 7 • I llle v .... _ .,,1ft ' M' 
Function Yey 8 • • Rev..-• • .,,lft 'L' 

CCll..B.JltS FOlt YI C 2e ANO COf1rC)l)(JRE • • 
• I l'l• v-- shift ,,., 

.._l re • • Rev-- • [' 
ReO • II Re v..-• • • ,: • 

• ~ R•v-- CaN/aht f t • • * 
P'\Jrple • I Rev-- C_,l•htft •-• 
0,--N • I Rev-•• ' t' 
ILue • :II ,.,.....,._ ' +-' 
YeL.1- • I Rev--• • shift •t• 

...... 
UQh t llleO 
D•,-11 0.-eY 
"-di...,. 0..-eY 
L l 9h t 0,-eeH 
Ll9ht 81...ue 
L l Qht OreY 

• ;:1 C9N •h1fl/l, Rev..-ae sh i ft 'A' 
• I C., .,,lft/2, Rev .... •• .,,ift 'U' 
• I C., M'lift/3, l'tev.,.a e shift •y• 
• I C., shi.ft/4, Rev.,.•• .,, i ft 'W' 
• ::I c;., ehift l:I, Rev .,. _ .,,, f t 'X' 
• I C8"1 •h1ft /6 , lllev..-- Sl'ltf t 'Y' 
• :, C8t1 •Mft/7, Rev .,. _ shift 'l ' 
• I CIN'I ahtft /8 , ltev.,._ ... ifl •+• 

PCN APR?9.198J 

Ulll,ty 
Tobe us«I inoon,ooc::tiOnwtlhfut\Keprogrwns 
where contusion may occ:ur 
PCN Prog<omConl--

2ClH 
3HOME 
•co 
5CU 
BCA 
7CL 
9AON 

10AOF F 
11 DEL 
121NS 
14 FK1 
15 FK2 
16 FK3 
17FK4 
18FK.5 
19FK6 
20FK7 
21 FK8 
23BK 
24 WT 
25AO 
26CY 
27PU 
26GN 
2981. 
30Yl. 
320AG 
33 BAN 
34L AO 
350GY 
3&MGY 
37LGN 
3&LBI. 
39LGY 

63 



~ Diskwise Ltd. 
~ Computer Centres 

SOUTH WEST & NORTH WEST 

Computer enthusiasts look no further 

WE STOCK THE FOLLOWING PRODUCTS: 

Oragoo32K ..... . 
Onc48K 
eornn.-re 64 .. . 
Newbrain'A' .. .. . 

..... £174 

..... £147 
............. £299 
.. ............ £234 

Newbrain 'AD' ................................ . ....... £260 
.. .. £234 

......... £347 
..... £2395 

.... £220 
.. ....... £389 

..... £485 

MPF 1164K(Applesoftcompalible) .. . 
BBC modern .. . 
Act Sinus I ... ............................... .. 
Microhne80 Dot Matrix Printer ........ . 
Epson MX800ot Matnx Pnnl9f ....... . 
Sm1thCoronaOa1syWheelPnnter .. 

ANO LOTS MORE .. 
Above pnces plus VAT 

A large selection of Games tor the mo st popular 
computers plus Paper , Olaes Books etc . 

We are busine111y1tem1 1pecla ll1ta and 
can provide software tor moat application s. 

STOCKPORT 
Sl-70 Lower Hlllgate 
Stockport , Chffhlr e 

Te4: 081 4n 5931 

PLYMOUTH 
o.ptto,dP1Ke 

North Hiii, Plymouth 
Tel : 0752 2$7000 

SOFTWARE. SOFTWARE 
ONC-1 COLOUfl GE.NI( 

LVNX 5"CTMJ M 

,.,,,nit ACE Dl'IAGOH 

TEACH YOU RSELF BASIC ORIC· 1 
LYNX 
COLOUR GENIE 
SPECTRUM 
DRAGON 
sec ·e· COMING SOON 

TEACH YOURSELF GRAPHK:S ORK> 1 

LEARN FORTH 

COLOUR GENIE 
DRAGON 

JUPITER ACE 

HAPPY LANDINGS ORIC· 1 
LYNX 
COlOUR GENIE 
SPECTRUM 
DRAGON 

• WATCH THIS SPACE FOR NEW SOFTWARE 
COMING SOON • 

ALL CA SSEITE S C:6.95 + 30p peck & Po t t 

BASIC CONCEPTS 
PO BOX 4' 0372 • 378694 
LEATHERHEAO 
SURREY 
KT22 7XF 

DEALER ENQUIRIES WELCOME 

ORIC-1 
THE REM.COMl"VffA SYSTEM 

11KOt .N 411Cf1N.N 
Wet.VAT 

.!Jae m lJJ m 
• 

BBCMOOA 291.00 
BBC MOO B 399 .00 

DISK DRIVES 
ONLYf115 .00 ........ _ --------

~ §y.rag on_3-=--2 __ 
SINCLAIR _,_ ~.!~~ 

SPECTRUM :: ~..... 0o1Matrtx 

16K ..,.._._ ~0::J~:: 
48K IE$T l'fflCES ErER OFFERED 

[! COl'TlrTlOdore COMPUTIRS 

COl.OUR MONITORS 
, • • MkroYtt.i.: tHCI 
GREEN MOMTORS 

S.,,,yo tfl .00 HttKhi Ot .00 

COMPUTER BOOKS & ELECTRONIC MAGAZINES 
SOFTWARE, HARDWARE SUPPORT/SERVICES/RENTALS 

CALL IN FOR FURTHER DETAILS 

TWILLSTAR COMPUTERS LTD 
17 REGINA ROAD, SOUTiiAI.L.. MIOOX 

TEL: 574 '271 (24 hourt l 
OPEN 1()am-8pm SIX DAYSAWHK 

PCN A.PIU 9 ,191U 
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Computer Set Up Card 3 of 6 '---------------
a301csuJ6 

6• REN•• •••• ••• •••• •••••••••••• 
79 
7 1 DEF PROC _ol d•t • C d•t• X > 
72 REN ••• ~d • tl ro9 d a t e • 
73 
74 LOCAL d• yX , _,.,thX, y e•rX 

" 76 da yX • d a teX DIV 10000 
77 d •t• X • d H .eX NOD 10000 
78 -,r, t hX • d • t • X OIV IM 
79 d a t e X • d a teX t«>D IM 
80 .,. • • ,.); • d ateX NOD 100 
B I d at e • • STA• c d ay% > ... ,. 
02 
8 3 I F -.on th X < 19 THEN d a te • • d ate • + ·e· 
0 4 
ir.5 da t e • • d at e • • ST R• ( .onthX ) 
86 d ate • • d at e • • •,1• + S TR• c ye ar X I 
07 
88 ENOPROC 1REN•• • < olda t e > .. 
f0 REN••• ••• •• • •• •• •• ••••• •• •• • ., 
92 DEF PROC_ -tc:locl! 
•3 REM • •• up da t1 n9 T ll''IIE 
'i'4 LOCAL h dth a X, ..con d aX 
9:5 LOCAL •• nu t esX, h ou r sx .. 
97 CLS 
98 PRI NT TAIIC :5, :5 >1 
•• PR I NT • Enter ti - as r,r,,-,s• • 1 

100 INPU T hou ,. s'.t, •lnut ea x , • econd•X 
101 hdtha X • •econa•X • l &e 
10 2 hdthaX • hdth • X • •inu tea x • aeee 
103 T IJ1E • h dth • X • nour aX • 3oeeff .•. 
l~ IENDPfKlC 1REN •• • < -tclock > .•. 

PffiProgramC;rds 

71 Proc»durt lO lrormll dl\e 

74 Uled 1r1thlsprocedu reody 

70 Cefcullltedlynurnbet 
n Stnpdlynumbel'h'omda1e , 
78 c.:ui.temonlhnumber 
79 &ripmonlh numbel'h'omdatr. 
80 ~teYNrnumber 
81 StAf1 ol dtte ttmg bulld-up 

83 lr1Mr1 zero tor month numt.. lNs 
-1 0 

85 Concalenlite month numbel' .. ConcateNl•divlderandynr -88 AetumlO~ 

.. ProcedurelOinputnew~and 
stor•1r1TlME ..... UMdinthtaproctldureonty 

97.99 Otsplayprompt on blank tc reen 

100 ~m:~in ·,';'~ 101-103 
OMSand SIOre 

105 R .. urnk>,,....,_.llne 

Computer Set Up Card 4 of 6 ---------------
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107 REN•••••••••••••••••••••• ••• ... 
tM OEF PROC_p,.intT l l'IE C fl••hX, •cro•sX, downX, tl-X ) ... 
Il l 
112 
11 3 ... 

LOCAL t enthsX , s.condsX 
LOCAL •1nu t •sX, hour•X 
LOCAL yyX, noon • 

11 '!5 tenth•X • C ti-X l100 100 ) l100 10 
l U, •.cond•X • t. 1-X DlY 100 
1 17 •lnut••X • •-c:ondeX OJ Y 6,4) 

l lB •econdeX • •.cond•X '100 bO 
1 1'9 hour•X • Minut••X 0 11,1 b0 NOD 2 4 
120 •i nu t.••X • •1nuteeX NOD bO 
121 
122 IF hour•X 11 THEN noon • • " p•" EL&E noon • • " ••" 
I 23 hour-•X • hour•X MOD 12 
124 IF hou r-•X • 0 THEN hour•X • 12 
12" 
12& FOR yyX • 0 TO l 
127 PRINT TABC •c,.o••X, downX•yyX ) I 
120 
129 I F f h•hX THEN PR I NT CHR• C 136 I I 
130 
131 PR INT CHR• < 141 ) 1 houreX I "1 "1 
132 
133 l F •inut••X 10 THEN PAINT "0 "1 
134 
1:::5'!5 PRINT! •1nut•eX1 "1 " I ,,. 
137 IF a.condaX 10 THEN PRINT "0" I 
138 
13'J PRINT I •.condeXI noon • 
140 NEKT yyX ... 
142 ENOPROC 1REl'I• • • ( pr-1nt ) • • • 
143 

PC'S APR29, 198.3 

I 

109 

111-113 

115-120 

122·124 

"'" 127 

129 

131-139 

1<0 

142 

Proeedurelo~r Nl tme on 
ICt-
Uledinthdprootdureonly 

Con\W1 ~1r1 1o24 hour dock to 
110MOOnd 

Convert k> 12 hour dock and 
llPPflld lpprOp'late indlcalOr 

SCartOfdllplaycy,cle ............ , 
FlathdlsplaylfflagMttrue 

Stt dOublt htlgt1C chataciet'I and ...... , ..... 

" 



~l1cno COMl'lffllll CONSUIJ'AN'l'S b11 

INCREDIBLE OFFERS ON THE REVOLUTIONARY 
APPLE lle AND APPLE II/SYSTEMS 

APPLE lie STARTER SYSTEMS from only £1099 
SAVE over£1500 on APPLE 1//'speclal' 

APPLE l//256K and 2x5Mb Profile Disk Drives 
(Normal Retail Price £6459). OUR PRICE £4950 

Amo1vailable'Nl'liesl0Ckslas t 

APPLE II+ 48K for ONLY £499 (+VAT) 
Call for turthefdetcl.11$ on above pfus many other 'SPECIALS' 

and fOf free adYk:e on an prob4ems;queries 

~" ,~~~ It. 

~ "(,~'THE DRAGON SUPERMARKET ' 
'(,',,O ne-stop shopping for 111 your Dfagon's needs! 

lf.,ouown1Drl(IIOl'l 32. rtin 'slW)WnoftNd10~ 1trough 
ll'll:lns tl\lgllNI , or CGl'lllt1 IUIWOUS litfertnl ...-,Sot softw••· 
hlfdwn Ind'*"'-• for ycurDr,gon. Just I phoneCll tw1Y-
o, 1 FREEPOST lett• Nst1q1,.....t).wry - is"THE DRAGON 
SUPERMARKEi "1n ELKAN EUCTRONICS udusivt strw:e fer 
al ClrlfPI 32 Md ,.,.,,, color alfflPU1• USlfS . 

Asttar .. lreollllilOldorCOhlogulis ...... lw ... _ 
• of tht *'f IMffY products WI cistributt- JIIMS. boob, sohwn . 
accn.sorin.,ttc.- lndwtlCldtothll:l t fflf'flingltdly. 

" THE DRAGON SUPERMARKET ' is 111:so tistriutld 
heMrynai lhwithf'l"rfcopyofaltht f.....,!Mplinnwt 
"'*1 from tht U.S.A. 

" RAINBOW ' A 1-.. 200 __ _...inpo,tod 
e,-by ElWEl ECTRONICS.ond"-t..ial,,..... , 
hints. lips t. [hgon 32 and TMlty-cob~·..-. . 

" COLOR COMPUTER NEWS" A - _... 
10 .,..._,. .... -od ontinly 10 °'- 32 ond T'""' TRSBO ............... 

Botti NgllNI io.idl • t1CMM U.K. and Ein,pun 
-,.;,t,Or,go,,-YtydwuondFREE-, -· s..t r2.25lplusllrfl56pu.e .Jo, '!"OU'Ac:ta.sorV-111 
Clfdiunbll'tor,,......copyoftitherNglliw . 
EUWI ~ . FREEPOST. 11 Bury lNw llood, 
Pratwidl. Mlrdntw M25 6LZ o, ,.....,.. •1 ·1111113 
124'---

~ PCN APlt 29.198.3 
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Computer Set Up Card 5 of 6 '-----------------, 
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1 4 .. ~ ·· ·· ····· ·· ···· · · ·· ·· ·· · · ... 
::! MF PIIIOC UpD•t• '"-" •• • vt>d•llnQ ... 
14• LDCill&. -••bi•• 
15"9 LOCAL po•l'l, po.Z'l: ... 
I ~ CLS 
1$': "' 11'0 T"'8C •. 14 ,, "O•t• taa,_,.,...,.., •1 

154 1,-UI P-••1>l• • ,.,. 
:~ II ' PO•••ble • • 

Hl<t p-1:t • 8 

::T -~ •• 
142 FOfl Lll: • I TO LUft Cl•t•• 

eh.,. • • nlCl • t ll•t• • . L:t, 
144 JI'" C e h...- . ( •·e · I OR I r;h...- t 
• •~ N[lf L'l 

14 7 l'"Ofl L'l • I TO po,i,17. I 
I.. PflOC •lt-D c "ID t l det• • • L')., I t t 
14'• N[Jf u. ,,. 
171 If" PCKh PCKI'- 3 Tt4C"I D'l 11) • Dl:. 

"' 11 1 FOR L'.I. • -1'>.•I 10 posZ,. I 
174 PROC.•lt-D I ,uo , 1 Cl.u_ . .. Lll., I I I 
17~ N[U L'l ,,. :~! IF Ll:Nt det•t I -:.rt ;;: THl:N DX • IO • D'l 

17'9 fOR LX • PCK;,."1•1 TO LDH Cl•t•• I 
IN Pf!OC_elt-o I n10. 1 d•t • • · LX, I I I 
11 1 NOT L1; 
'"2 
:: £l'Clf'ffllC 111'£1'10• [ Uphl• ) 

POtProgramCa-ds 

1 ... Procedure10S1cnnew~ (<Ko6cl) 
in°' andpnnlscmg 

14!H50 lJMd ., this Pf()Ce(M•onty 

152 Cle at tctMl'I 
153 -154 Acceptdatl~ 

156 llnoda1eW1pUCthenMtume oto ..... 
158-160 Sel~IOW'lltl8lvaluffdzero 

162·165 Frd 'f inda4a..-,c,y SelpQll'lterl 

187· 169 ~.ctct.ynumb9fandstor ain 

17 1 Oool .... s,nglo"91doy-

173-175 Extr11t1 mond'l l'l!Jfflt>er and .aorein 

°' 
177 DealwilhSlftOl*dligllmonthnumbe, 

179-181 ~ec:tye..-nurnberandlk>rein 

183 Retum to "*" ·line 

Computer Set Up Card 6 of 6 '--------------~ 
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190 
10• 

REMe.• • •• • ••• • • • • ••• •• • • •• • • • 

187 DEF PROC _Ch.c ~ Til"IE C fla•hX, tXX, tYX ) 
199 
199 
190 

LOCAi.. 

191 PRI NT TAB( 1. tVX+4 ) ; "COf'"rect tl- " " : 
192 
193 
194 
19' ... 
197 

REPEAT 
PROC pr~ntTH1E C f l a.•hX, tkX , tYX , TIME ) 
r•pl yt, • I Nt EVt. C 10) 

UNT I L r•p l y t. 

198 JF Cr• pl yt, •" N") OR Cr•ply t, •" n") THE N PROC •• t cloc~ ... 
200 EN DPROC : RE M• • • < Ch.ckTINE > 
201 
202 
203 
204 

f'Oi AP R'29,198J 

REM••••••••••••••••••••••••• 
REM••• don• 
REM••••••••••••••••••••••••• 

187 Prooeduteto,,..,ity..,. lk>fedbme 
11corr11e1 

189 UMdWllhiaprocedureonfy 

191 Prompt 

193-198 Looptowai t unt1lakeyh 11 

198 Mykey~then N'or n Wiii 
aaumoOI< 

200 RMumtoma.n- W 

" 
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~~ computing 
FOX ELECTRONICS g Products tor the ZX81 SPECTRUM VIC 20 

and JUPITER ACE 

SPECTRUM SPECTRUM Approved Customer 
Centre for the ~::.~...i::... 

.... 2mKt.-~ 

A4211.-yU ....... kl\'b(*o~ 
unlCfew 1t1e ZX pml9d Of0.114 boWd 
end~itll"IIOtl'lt~dcue No-

~ :filus, 
£24 .50 s-INClP'P -£29.95 

•DCID P&P 

Revolutionar y 16 Bit 
Microcomputer 

ZX81 
A~~w.ltl• 
~~ .... PNloll'~ 
anclptffllOlil _ ... .. ZX81 

The unq.,. ZX·PANOA hi ~~=:::~~=,:~ ....... :::Z."'~"'OUI'·~ 
£10.00 
NQ.P &P =-~~. "~"' .,,,, .. 
VIC -20 -lnc*.dN LED pow9I' 
The VIXEN RAM CAATRIOGE tor ......... 
1heVIC20 
~--1 6K orat<&3K 16Ke~ RAM 
G!IINyoulhlOl)tJOnolll.ll 16KRAM ttt .00 + 959 P&P 
0t81<and3K RAM tnOMPD9 16Ke~modl.M ~~===::::-'" .... ,,. [14.00 + 50o P&P 

t:ll.00 .,. £ 1 50 P&P 
l'l'IOChtrtN)lrclsandmocMN 0tlht,...-Y1>,gon.S 4K•1 
......... No~ ol (44 .00 •:tOOP .. P 

~~..-; ~ (~ 
f. ... .OU-T<TYf'NCf..TOT ..... 

~ 5 _r 
FOX ELECTRONICS -~~~2~0 Bas,ngstoke. --
Tel (0256) 20671 

OYtllSUS CUSTOMUIS l'l.llS( Alll'1'IOOUCTS 
FULLY CM.IARAJff U:0 f()R 0Ht VU.l'I 

ADO t2:.50POST AID PACllN. DllifwtN1'""'"-_. ...... 

M. C. LOTHLORIEN 
A message fo r all Dragon and Sinclair owners 

BEWARE THE IDES OF MARCH! 

WARLORD 
(Dragon 32 •nd ZX81 1&K) 

~- V'ilmgell'l 13f\~~.p6Mtood ~ .:==:...,~~ 
~ The peNilly lor , ...... • DEATH 

~ ~~~:r-:.~ 
-HI 

(all the best prophecies are late) 

TYRANT OF ATHENS 
(Z X'1 ~ Sp.clr1,1m 161() .,......, ;: = ~:.J ~ :_iur~~ 

,-?T1..-itroops~ .,,a,s/'lopl;logt,lbet 
11,tt; Oy .. no ano su ~ nostie G•Nf! 
s, •• " •ncl ~ V,UI Petllan E""Pof• M311y mof• teMutn ,n ltlis °"' ~ M""9 9i""" 

SAMURAI WARRIOR 
(ZX81 • nd 51)KU Um 16K) 

o,agon 

How would 10" "-.,. f ... 90 M • S..,,,...,a, .-. 
13ch CAntv,y Japwi? F.:e c"~ !•om 
OIMf Salnuf•• gr11"9aid10v.-agnW>d1M>1,I 
• ttklo.$ Oy 9IOI.JPI ot marau6..g l>a'ldll 7 
~o40lll t tmotl!MCM'laltng~ 
Ale>°°"• l,UfYIYOI' or wl JOU COffll'l"I ,1..a 

"""""' 

PC'S APR 29. l98J 



POIProgramCards 
Wacky Racers Card 8 of 9 
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3000 RE" • DR~ NAP. • 
30 l O RESTORE 
30 l :5 &.•socsn 
3020 REAM•1 ffAt, ·e· THEN}OZIJ 
303.0 Jf SL•l THl.N3100 

30,40 FOR l •2TOSL 
~ REAOAt,1 J FA t, "e"lHC N lO~O 
3~0 NEXT 
3 100 CLS 

3 1 10 OOSUB-4000 
3 12U PRfNTCH Rt, f -~OICHFl t. • 10) 1 
~ 130 Rf..AOAt,1 JfAt,•" £ "1Hl ,REAOXI. Y l ,11W1R[TUkN 
J.140 f'klNTA•i 1GOl Oll"li1 
'40UO REN f'kJNl SCOfiE::io 
4002 IF" SC< 0THENSC•U 
400" PRIJ\ITCHA t, I '.Ot1A&C~:5)t;~ t, (ll4l "HJ •;COF<E "HS 
•1..~1 f'"RINTCHA• nu, IABC 241t HR• l l321 -~ r AGt. "ST 
-40)" PRI NT0*1 • 1:,'-'1CHR t, CJ '-ll" ~ORE_ "SC 
-40 .... o PR IN TCttR t, , ... o, I 1f-ORl• l l O'..:to11-'RINTCHR t, C l Ul ; 1NEXT 
40~::. Pf.cJN To.R 'IU ~0PLl~8 "LJ1 
-4040 RE HJ~·N 
41o:s(t I FSC OTHENSC•O 

4\01)(1 PfllNTCHRt,(JOICHfi t, Ct ,ICHR t,C J~l"SCilfi E_ "SC1R£TURN 
5000 CLS 
~l REN • l'i"EVll;.W• 
50h.t 1-'RIN T"WHJC H SCkEEN DO 't'OU WANT 10 SE:.E: " 
:w:zo PRJN T "1 1 ro "MS"I M:11 NPU1sr 
~:" -0 IFS T MSORST IOfCSl INT IS l llHEN50.:0 
~ 4 0 OOSU E<~OOO 
~~ PRJNTCHR • C..-0)" PRESS Sf'ACt. TO £ND REVILW. 
5000 GETH« .. , IFHCt,•" •1HE N RETURN 
507 0 OOT0500Q 

POIProgramCards 
Wacky Racers Card 9 of 9 
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6000 REM• tNSTRucTIONS • 
bOO J CLS 
6010 PRINT " WAC!' Y· RACERS" 
60 15 Pk lNT '· 
6 0 30 PRINT "' 
6040 PRINT 

60:W f'RlNT" DRJVE THE CAk (b l ~OUN D THE HAZE." 
6055 PRINT 
6060 PRINT" PICt lNG UP THE <i >• WITt-KJUT CRASHING" 
6065 PRlNf 
61)70 PRJNT"JNTO THE WALL <• I . " 
608ll PRIN T 
6090 PR JNT" USE THE CURSOR CONTROL ~ CVS TO STEER" 
6,,q5 PR IN T 

6 1 \tO PR J NT" THC CAR AND 5PEED UP ANO SL OW DOWN. " 
6 11 0 PRINT 
6 120 PRINT" MAZES ARE rAtEN I N ORDER OF OI FJCULTY . .. 
6 130 PRINT"l f- 'fOU ENTER 0. ANY OTHER NUt'\E;FR GIVES" 
6 136 PRI NT 
6140 PRI NT .. THE CORRESPON DING MAZE AL L OF' lllE Tlt1E" 
6 14 5 F>RINT 
6 150 PRINT" FRESSlNG R WILL AL L OW YOU TO REVIEW" 
6156 PRINT 
6160 PR I NT"TH fa: MAZ ES. PRESSING R AT THE ENO OF" 
6167 PRI NT 
617\t ~RINT"VOUR OHIVE WILL ALLOW ANOTHE R REV I EW. " 
6 1 73 F>RI Nl 
617 4 PR JNT "ENTER YOU~ OPTION.": 
b180 RETUR N 

PC": A PK N.198.l 

I 3010 

3015 
3020 
3030 

Setpo1111erk> 1 

SeleclCOtTeclCIJCUlll'IUflt>er 
Read datll unbl first orCUlt found 
If hi Qfeufl Nlected skap IO -· 3040-3060 Read orCUII dat.l unbl co,rea 
arCU1111!ol.#Kt 

3100 SWtofaraMddptlysectton 
a...~ 

3110 Pmt ICOl'e llnN 
3120-3140Aouclne IO dlsp(ay Q'CUIC datll unlll ......... 

5000 Aoulln9: IOdNI with RrMw 
ttlCSlity.CINrtcr...-. 

5010-5020Prompts Mel inpUt 

5030 Get it righ(t 
5040 o.p&ay arcurt IMCl.ed 
5050-5060 Prompt tor ttld of rt\'iew Md ...... ............ 
5070 -? 



10 

ELIMINATES VDU SCREEN REFLECTIONS AND GLARE 
e Gives a sharper , clearer image • Reduces eyes tram 

• Easily f itted to all terminals • Budget price - -A) 1214 8' 4. 
8) 101 4 p.4 

COMPUTER STANO SUITABLE FOR VOW 
PRINTERS ETC, ETC ••• 

• All steel construciion.reasy self assembty 
• AdJustab4e feet • Two heights available 

- OepO, -A) 14" 19" 24" 
B) 18" 23" 28" 

DATATI:L BUSINESS PRODUCTS, 29 HAMILTON SQUARE, BIRKENHEAD, MERSEYSIDE. L416AZ. 051·647 6986 

MAIL OAOER FORM 

""'"'" ru 
St.lNI O•tyt45.t5 -+-t1 .NIIJI II Mti Gl1rtSc,te•1Mt1t .t5-+-t1 .IG 11111 

PtHu 11114 ""O.a.tity O Tr,, A°' I Ttta lh .Z:~! dl)ltb'--,. F'tHHHMIM O .. lllltrO Tr,t Alf l O 

ff.EASE MAKE CHEDUES f'AYAILE TD: OATATtl BUSINESS NIODUCTS 

ZX81 SOFTWARE VIC20 
VIC 20 UNEXPANDED 

MUSIC TUTOR EnMt l.l'IN in rnuea1 no1100n. MY9 him. on 
.. ¥1dreplayapedu,m t7 .99 

ELEPHANT GAME C.,, you -=-c»? Sill d leY'IIII and up kt rwerrr.,.._.. t4 .99 

VIC20 + 16KRAM 

MUSIC T\IT OR DEL UXE FtAI rTIUlical ~ Alto <i:9pteys 
nolNNf,ey.,..bWlg~ tl.99 

VIC 20 + 16K RAM ZX81 + 16K RAM 

DtGGLES KrTCHEN Eech 'iOMNt ~ IIIPPf'Oll SO pegee 
ofllA>erbreapes . 

V0t 1 WoMMdtrtcpM [4.99 
VOl 2 EUJCJPNf'I rtcpM t4 .99 
VOt 3 E\l'lf'Ydlylamlfy"mull t4 .99 

ZX81 + 16K 

CNGGLES WINE CELLA R Let you, a:wnpulef dlOON a ._. 
to,~nrespotlNIOlfewwnple~ £'.99 

ALL PRtCES IHCLUOE PI P I VAT 

MICRO COMPUTER 
SOFTWARE 

(DEPT P.C.N.) 
Unit 06, Pear lndlls11111 Es111e, Stockpo~ Road, 

LowerBredbur,, S1oclcportSK62BP. Tel:1161-4942441 

FROM 

CO NC EPT COMPUTERS LTD . 

Sirius with 
dedicated word-pro cessing 

Keyboard 
NoMf'dforPnW"mDrftop,t'\••~ ~ ol~er .. t l ~i todo• 
lunct,on 1u~1p,~\ontCINtly""rlf.'dl(')' .. nc11M ,o1,·, doM 
Q\.w JO l t'Yi ,pe,c,•llyprowil~•ndf;'fl,v .,ved fo,\ \.Or<htilr 
=t,:':,C~,m~ \\e < ilrt ~en ~ up function) to you, 

\fJJ.f'\ \\ oro,,.,, rtJl/y lr~ly ,md l.1u ro uw-

Graphics system s on the Sirius 
Gffierilff>J)lf'-(h•m. bdrs,~~ •Mmult,p~!,r,e ph)fs m mmu1e, 

;~:;:::~::::~b;,=1,d!~~':d,rt'("l/y/,om,1 ~Upe((ilk 

fH mu/11plJn work \httt 
Produc~ h.11d<OIJ'( ~·IM'f on• m.ilm p,mtf'fot • lme-plofttt 

SIRIUS WITH 10Mb INTERNAL 
WINCHESTER NOW AVAILABLE! 
C~II us now (or c~titi~~ quot~ tk,n on your Sirim 

systnn 
01-729 1800 

Cone~ ComputNS Ltd. 
445 H,td:My RoMl, London E1. 

PCN APR29,19&J 
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Julian Date Card 1 of 1 
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A set of subroutWlM to conv9f1 Gregooan dales IO and lrem Julian format and also flag leap years 

!1'&1• °"• . ·: uieJ.13e:,,1~J.tJ:1le:s1:s.J.1 • 
So&~ D[JI' FNGJCAVI •AV • ~ • I NTCOIY • J.•141 - IN T CCA',- SII/IMI • I N1CCAY• HU I/ ... .. 

s..e 809IJ9 s1::;e , ,,. !ff • I THEN LX • e 
,.7. Jlt • Wfll.l MID t IDt'lt , 00: • 2-11, 211 
:sMO 1,- ,n. • 2 fHCH JX • JX • l. lt 
:,.o,'l'9 If' DX I Olt D"4 Jlt f H[ N ,11, • e , RE:TURN 

:51M JX • 0). • LX • Wlll..C"ID• CJR• . on • "':-21 , 311 
5 118 o..n. • l'"l'OJC'n.- 17\52) • Jx, JX • JX • VX.•l i&M 

Sl2• M: TUN-1 
!1139 LI!. • e , II" <n;,t • INTO''Jr./U fttE N L1: • I 
:514 8 I I' n,1 .. • INTCY:V1MI r...: N Llt • 8 
:5158 ,,. vx., .... • I NT n·x, 4 ee1 1Hl[N Llt • I 
:U .. R1!1 U'lf,I 

5178 vx • ,,.,,n.11eoo1 , J X • JX • Vl'.• 19" 

:11 .. -...,,~ ,,.,. "°" N • 12 ro I S TCP I 
:52" t, J,I "l THEN L'.lr. • 8 
:;~ : . ~XN \Nli..1 "11)9.C JR t , CN• "l-21 , 311 • LX THCN ,n • N, H • I 

s2:i. ox• Jlt CWlll..4" 10. !J l'ft ,CPn • 'l· 21,:n, • LU 
~1248 OOTO SI 18 

~ProgramCads 

Date Utility Card 1 of 1 
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I ~ A£N A ,....09""_ to ~•tr• t • l~ u- ol s ull.-ov\ 1n ...... "90"'"•-tc;, J.,. 1,.., 
191 • fllCl"I .1 ... 1,- tc;, 8r-.o,-1..-. - L• .., .,. • .,. 1na1c:• tcr 
19:N Cl.S i PfllN T •l)Afl: UTILITV PfllOllftN'I" 
1•:,9 "'I I NI •THI: IPTIONS MC I "' • 

1 ... 9 "" ' "' " 
1.-..e "" ' "' • J i)M fl'fl l NI • 
1e1e "' ' NT • 

OIF"F£Rl[NCI: BC TW£EN l WO DAICS - D" 
I.DO ~ OF DAV9 1 0 D,1111£ • A• 
-lllUICI t,U11l<R 0, i)Ay . .. AO!, OAIC - •• 
GIUIT~M 0' 

11 .. I .. A• • •o· lH£N acne 114.0 

11 19 '"A S • ~ .. - nc .N GOTO 12" 
I I Z9 I .. A• •••• TH£N acne 12 .. 
11 :seao , 01 ... 
l l <&e 808Ua 116,,Qo DYX • GJX1 G0SUS 1 1 ,.. 

11 "9 I...Ul •l[ NTU t DAii'. ""8 D0 ."'1 . YY\l'Y • . DX , "'1. Y't 
1 1 7 • .._. see,e , If' JX •. IHC N "'II Nl •DA J C I NYAL.10 l'lli:l RY" o GO TO II .. 
11 89 l'lllf\MN 
II .. I...Ul •£ Nl £ R ,.._._R CF DAY'S• , OYXo OYX • AIIIIID Y'll:1 1 M:T\A<l 

1 2M G01Ut 11~1 JX • JX Y'll• I ... , D08UII 1 1 .. , JX J X • OYX 
1 218 808UII Sl!lel IF Jl. ,.., • LX l!CN J X • JX c~, • LX> o YX • YX • It GOTO 

12 19 
1 2=8 JX • J X • YlC.• 1800 , __.. 5179 1 -.... 1 239 1 OOTO I ... 
12:le Pfl lNl • NO i DAi i' 18 • 1 OXI •1• 1 ,n1 •r 1 Yl. , Ml~ 

1249 G0a.- 11~1 JX • JX YX • l 8" 1 eoeue I l'Nl>o J X • JX OY't 
12'50 _. 51391 II' JX I IHt'N J'll; • Jl. • ,.., o- L'll 1 Y'II • Y'X - 11 8010 I~ 
t:2t,6 8010 12:n 
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Wnunln~ BMlc, but c... be modll'led 
IO run on .. m.c::tw,N 

s 110 SubrOI.ICine: to c.1cu1a1, Grtg0nan _ _._ __ "" 
5180 Flog1Np-
519().S220loop 10 ~ rnor,11 number 

BBC Model B 
BBC Basic 

1080 
1090 
1100 
1110 
1120 
1130 
11<0 

1150 

1190 AoulN;tolr1Jl,ltl'1Ufflb9fofdeysto 

1200-1220=:.~to pe,form .ocllbclnt Of .... 

11 
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~ +-~ 
Increase your Data ~ 
Processing Productivity "~~ 
and keep costs 
down 
Th e average costs or a package in th e UK is 
£4 ,500 . Average so ftware developmen t cos ts 
are £30 .000. 

The new International Direc tory of Software -
now wtth Quarter ly Bulletins - wtll help you to 
find the rtght package at the rtgh t cost to solve 
your data proceM!ng prob lems. 

Over 5.100 90ftwarc products arc precisely 
descr1bed under 107 categories and 2.4 Lndustry 
groupings. More than 2.350 producto In this 
years dfreoctory are new lisUngs. Plus a complete 
guide to suppllcn and agents worldwtdc . All In 
one 1.700 page volume. 

f..ach entry follows the layout below . Three-w ay 
indexing mak es it easy to find wha t you need at a 
glance . 

u.lNlbypnlduct 
funN.IOolll01•yNnn. 

..... __ 
cm,tt ~ 

~est~~ ~~': .1~r~!uf:n~~~~:Ou:n 
new products and suppliers (C:l"OM referred to the main book) 
and state4-thc-art reports on each of four subject areas . 
Th(',M' four MJ)W'3te Bulk-tins rovttln fil: • Systeffi!li Software 
• N'.ml..in~ and Admln iM.raUon Soll.watt • DankJng and 

~~StJ~~ -~u~~~W~~:1:,~t~: wUJ 
quart erly up-dat e to the solt.ware cat~ In thc ma.in 
volu n~ 

Uw tht: ln1tmauonal 
Dlr«toryolSoftwant o 
loca te IM pn)d..oc'-Wt 
wUI n.mon YOUR 
conl\gu~non and 
WITHIN your~ 

Amona ty pcs ol 
prod UC'ttlw~ano 

• Ac,c,ountln, 

• Admln.illtUklo and 
Banld nf 

• CoaununlClltlons 

• CAD J CAM 

e O.taM~t 

• OeYdopmal l Aida 

• DC•trtbuUon .... _,_ 

• Mocklllnf•Sut.a . --
• Utilltles 

·= Td 01-323321 I and 
Of'l:kryowcopl,et, . 

........................... . 
• SAVlt&l2 wMDyo.ll'cwdcrDOWI 
• Pk*Mltnclnw - ~'1/IWIN.J.M 

: ~~~~:ao:r::i'rffly 
: ::~ · '"'f'IIIC'1/1 &121111Wpu~~ · 

• - ~ '1/llhc IN)~ln'-tlont.l~ 
• '1115oftwmneNy.i"'800 !PN't2 10p6p ) per 
• ropy ... YlnC. l l200 011lhcpt,1bllthcd prk'C ' 
• "'"-Rndnw : !.~~:~~w~~a:* 
: · W.t&tdolitt 1615163 
: Num _________ _ 

: .,.,.,~~-------- ­• c.o,,,..,..,..,._ -- -- ---· - ---- --- - -
- -- - -- --- --.......... ________ _ 
...,...._ ---- """-- --- . 
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Thts week PCN Oatabasa ists a seleclion of .id-ons b your micro. PCN 
keeps you uptodateinlhr ... weekcydes , listing~alt. then tottware, 
followed bymicrot . 

Prinws .,-e bnt cai.gonsed by print-head type . The two most c:ommon 
methods of trll\Sfe«lng type lo paper are the Dot m11trb and 0.laywheel ·--A dot rnatrbc pnnter usna rC/#of pins wtic:h are prog1ammed IO strike the 
paper through a ribbon and lonn the character as a panem Of dots. 

The dalsywhNl acts more like a convenuonal typeWntef, lhe Ct'lalactM Mt 
being pr•lormed on a whfflwitheach character on• Mpatate spoke. As the 
in~wheelrolatnillastruckbyahammertolorm1hecharKtef 
mptession. 

Doc matrbl pmlers l4Wld IO be lasler than daisywhNI buC offlf' low91' print --In sei.cc.,,,g I pmter make sure the lnr.rtac. on yOUr computef is 
compatible with lt'IOM available as atand&rd or at extra C08l on the prinlef . 

The e signmeansthenterfaoaiaindudedintheprkle,Omeansyouhave 
a choice Of interfaces inctuded in the price, + means the interface will cost 
extra. 

Mu: S.ud rate irldtelt91 the approxtmate char.cter1·per·MCOnd rate as 
lhey are led into the printer 

The buffet S10fff et,aractefs um by the oompullf' The printer can cake 
charactlf'I in chunks. al a rale quickef lhan they are able to be pnnled, 
sometlma allowlng the compu191' IO be frNCI for further UM. 

Unnperlnch indicatesthe maximum numberOflinesprintedin aver1ical 
inch. CMIKter• per Inch can be varied on some p,1nters as the typesizes 
~ can be adfus,ted. 

Mulmumprlntlpeed asindicatedbythemanufactuf«lendltobealitde 
optimistic . M,..lmum prtnt po11tk>n1 ltrlls you the optirrun number Of 
chalractefs lhatcan be printed in OM line by1he sma.llat charaCllf' size on the 
Pf'ln*. Maximum s,.per wktl:h ls lhe widest pape,r lht prin191' can take . 

Sae represenll the sp.ce the printer takes up on a desk top. TIM w.fght ..... -,._.~---
Mnknum copies lndica1es the number Of carbon copies that can 

rNlsdcaly be produced at OM tme. 
Underlining putl a line under characters while bokl type lhic:kens the 

characitfStomakelhemstandoul.. Truedeacendera lndiclleslha l theprint 
me-thod alow9 !of tuly formed tails on lttttts soeh as p,g or q 

Proportiona l spKlng puts the same space between charactMS whethM 
!hey are a long 'm' or a short 'i' Block graphics builds up pictures using 
rectanguta, blocks, while High Ruolutlon Graphic• uses smaller dots. 

BkflrtctloN I means the pnntercan save tme by prinbng left to right and 

=-~~-::::wn:rc:~1:~~~1!.~· 
sweeping OY« !he~ widltl of the page. 

FNcl method• compriM fanfold which uses conllnUOUS swionefy 
sheets folded ro.d-map st)1e dr.-..,rtn Into !he printer by a tr.ctor mechanism 
The tr.ctor cog fits Into hc*s In the farrlold paper and takes the paper past the 
primer mechanism. Roll is • roll of paper INI feeds lnlo the pm1er, usually 
US11"1Q trlctk>n tMd where the paper It gripped between two rollers, 
typewriter-style. Cut ahNt indicates the pmter uses wigSe Sheets like a 
typewritlf' . 

OlstrlbutOf : 10 find which company distributes 8 partlc:ulat add-on , UM the 
code listed In !his cdumn 10 ref« to !he distributor~. 

The lat,l;t is II the end Of the listings, and givn lhedistribulor' • n.ameand 
le4ephone number. 

J 

I 
1 

I 11 IHI 11 I 
l 

•1 f~l1l,l1lihl ! In I l 
i ti I I.. l I I t! J d 

1:833 .,,.,...... • • .... ... ... 10,12,15 17 1,e 155 5ex37 13 "'i •• • [1 ,387 M7xl,IIII • • • .... voo ... 10,12-S.15.197 200 106 •-• 4011X57 ,, . • • • • (1,387 M7XI, 11xt • • • .... voo ... 10,12-5,15.18.7 200 132 95 409 X57 ,,. •• • • [1 ,387 Mtxt • • • .... 700 ... 10,12,13.3 200 176 15.5 38X5tt 16 • • • • [1 ,387 7xt ,tx t.13X ••• .... voo ... 10,12,133 200 176 155 40 IIX70.:t 16 •• • • tl .2115 M7xt,llxt ••• .... 700 ... 10 150 132 15.5 38)(5tt " • [1 ,317 M7)(l, 11XI ••• .... 700 ... 10.12s.15 , ,e7 200 220 15.5 38)(S9f 16 • • • • [1,387 M7xll,1 1xll ••• .... voo ... 10,125,15,187 200 220 155 .eotx70 .3 " •• • • 
[l,'8i 7xt.txl. 13X • • .... 1500 ... 10,12.15,11, 200 216 15.5 40 IIX10.3 16 •• • • 
t2 .e1e Ml4) 1018x20 • • 19'00 .... U.12 ,11 10.12.111 ... 220 15.5 617x7•t .. • • • • ••• Etn Mt x 7,ll xt (J c .... " ·-· 10.12,115 180 217 .. 815x405 " •• •• M1 
t7" 0 CO .... - , .5.e 10,12,15 35 1'6 11.5 31 IX71.2 18 • • JI 

[1,1'0 ~- • • 119'00 .... ,.e., 10.12,15 .. 197 15.5 501x'8 .2 165 •• •• • • •• 01 

""" Mllx7 • .... ,.. • 5.118,10,18 .31 150 " 10 31x3S.e 10 • • 01 .... Mtx 7 • 111601) ,.. ... 10.12.18.31 150 "'' .. 31.l x 35.5 " 3 . • • •• R1 
t7II Mll x7 • ..... "" ... 10,12.11.5 150 217 9.5 3t.lx35 .5 " 3 . • • •• R1 



I '"'~"" I 
,.._ 

•••ll"CtO·--
II 

.... ,., ! I f 11 I ff I l .~ t i H ! I 11 I I i I d la dnii I l I H l! J! I I J -·- I lg ~ d d I! t • b ul 
:J:Wli::1 :..:-

c....-, .. .... Mll1t8 • • .... 2000 8.t.12,18 5,10,18.5 ,,. 132 " 52811.371 " ' . • ••• • Cl 
~151'2 '"'' M tx7 • N A ,... • 5.1 11.10.18 31 "" 132 .. 31 1X35.8 .. ' •• • •• •• ~361 t1.et1 M 7xt • + • ,.,.. 2000 ... 5,8,8 2S, 10, 12.18 5 200 ,., 

" "5.7>e55.t .. • • • • • • • • • •• •• C.........3'2 [1 ,iee M7xl . . . ,.,.. 2000 ... US.125.132.15.115 200 ,,. 
'" 56.t>C45,7 ... • • ••• • •• c, 

"---"" t2.'20 M 7lcl + • ,.,.. - 3,4 .8.1.12 10,12,13.2. IS,185 200 ,,. ,, $5fX 4$.7 ... • • • ••• ••• Cl 
C.........7""2 t710 M ii d • '200 132 • 5.1 -3,10.187 100 132 • 388,c27t .. ' . • • • • • c, 
C.....-730 • .,.. M IOtf • - 512 • 5,13.10,187 100 132 • 31.8X4()8 72 ' . • • •• • Cl ~- .... M8lll7 • NA NA 2 5,10 .. .. •• 31Ud3 .. ' •• • C2 ~- (1 ,029 M5X8 • NA NA 2 5,10 ... ... " $UX3$8 ... ' • • • • • C2 --DP50 CUll7 • 2 .... 1000 ... 10,12.15 " ... " 44 4,c8(14 " • • ••• • •• • SI 
0..Pfoductl M100 tl ,790 Mtxt . +' NA NA ... 5,1,10, 115 . .. ... •• 87.Sdt.4 Z1 • • • • ••• s, 
0.. PfOducu M120 t:1.741 M7x7 + . ' NA NA ... 5,10.187 . .. 220 .. 875 • 514 Z1 • S I --- t:1.979 M 7x7 . +' NA NA ..• 5,101. 187 ,.. ,.. •• 87.5x514 Z1 • SI 
O..Soul,OS IIO [I.ICM M IIX7 • • ' 0000 2000 ... 10,12,165 ... 217 15.5 8011)(4()8 .. • • • • D2 
DllllloSPl'P 11 £2,127 • .... ... ... 10.15 .. ... •• 56tx4&3 "' • • • • • ... 
~ ... t:2,127 °'" • 0000 ,.. U.12 10.12,15 .. ... ••• 58111(463 Z1 • • • • "' OMP 100 "" M 5x7 • • 1200 2000 ... • •• .. .. •-• 401x20t " ' • •• • TI 
OMP200 .... MtxZ3 • • 1200 2000 ... .. "" "" .. 419)(34 .3 ,. 

' • • •• • • TI 
OMP<OO .... M7d , ll){II • • 1200 2000 ... 10,12.117 '"' 220 " 11 IIX.tel' •• • • ••• • TI 
OMPOOO [1,0INI M23){11 • .... 2000 ... 10.12.117 220 220 " ~4,c33 '" • • • •• • TI 
DMP 210CI [1.3911 M • • 1200 2000 11.1.12 10. 12.1ae ... 232 " 51lb31 .1 20 • • ••• TI 
ORE .... '"" Mll){7 0 0 -... ... 10,125, 15.117 '"' ... "' &4 7)(,71 " ' • • GI 
ORE8030 [1.300 Mll){7 c () -,00 ... 10.12. 133.15 .17 ... ... "' &4 7){'71 " • • • GI 
ORE .... [1.370 Mf){7 c 0 -... . .. 10,12,13 3,15,17 ... ... "' 5,17,.,79 " • • • GI 
ORE81110 [1.595 Mf){7 , IIX11 c 0 - ... ... 10,12,133.15. 17 ... ... "' 5,17)('71 " ' • • GI 
ORE'°" [1.&eO M121C8, 12){20 ' 0 -... . .• 10,12,15.187 120 ... "' 5,17,.,79 " • • • GI 
ORHIO ''" M7Jo:II G 0 0000 ... ... 10.12.S.15,175 .. ... • ,t .5)(30 " . • • • • TI 

""""· me M7Jo:II 0 0 -2000 ... 10,12,15,185 120 "' 15.$ .. e){303 ••• ' •• • • TI 
OAS:ZOO [1 ,431 M7Jo:II 

,, 
0 ,.,.. 

'" ... 10.12.15 ... ... • 81x,5 " • •• TI 
0WP'10 '"" • - 2000 ... 10,'2 " ... .. 90.3x 1tl .. ' • • • TI 
,- Mxao t<OI Mtxll • • + ,,.,.. ... ... 5.825.10,165 .. 132 •• 408x311 .. 3 • • El 
£peon MX80 m'3 .. ., MtJo:11 • + + ,,.,.. ... . .• 5.825,10.185 .. 132 •• 408x38t 77 ' •• El ._ ..... WO Mid • + + ,,.,.. ... • "' .. ... .. ,&06x31 .1 77 ' ••• • • • El 
Ei-,n MX100F'Tl3 .,,. M • + + ,,.,.. ... • ... 100 "' 15.5 5117Jo:,&O 10 3 •• •• • El 
FK:11'510 ten Mll){7 

' 0000 712 ... 8,12,19,115 100 "' "' '25)(341 • • • • • • A2 ........ [1.150 Mid Q I __ 1 0000 "' ... US,10,17 ... "' "' '8 5x35 I 13.5 • A2 
F.at4S42 <2300 Mllx1' • + + - IOO •• 10.12.15 ... "' .. &h:45.7 .. • • •• A2 

ll30 [2 ,1711 ... 1200 ... 3.8.1 10,12,15 .. ... " 5117x441 " • • • • • ZI 
General EIKtnc 2000 .... MIIX7 +' 1200 ... 2.0.8.12 10.13.115 "' "' "' 548)(471 •• 2 • • ZI 
Gener.i a.en.: 2120 [ 1,751 Mt){7 . ' 1200 ... 2.U.8.12 10.13,115 ... ... "' St8x,11 •• 2 • • z, --GP300 1:2.297 Mll x ll.11x25 • ,,.,.. 

"" .. 10,12.15 300 120 "' 52,c&,15 20 ' •• ••• • • ~ --GP-. "·"° Mtd.1lx25 • ,,.,.. ,.. ... 10.12,15 300 132 "' 8351C51 5 " • • • • •• • • ~ 

' "'" M7x5,txl + • . NA " •• •• "' .. •• 317>c32 .5 •• ' •• • 0, 
ITTSW!ft3:M2 [1,7111 Mllx7 Q ·J 1200 ... 2,3.,.U.12 10.13.115 ... ... "' 58)(4 7 '"' • • • •• D ITT..,_ 

"'" MIIX7 ::i O C 1200 ... 2,,1.1 .12 10,13,185 .. ... '" 5e,c47 •• • • • • D ,_ [1,e17 MIIXI :-· Q 0 ,.,.. 2000 •• 10,12 . .. ... .. 898)(502 227 ' • •• • M 
· -----1.X213 "- ... ,,.1 . • -- ... 10,12,115 ... ... ,, 57.1X,t.32 " ' •• • " 
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l~l1l,l;l1l1I i I h I I 
t 

I 11 IHI 11 I 
I ., I I i 

l~ I t. I I I 1! ! JI 

Teu1....,,,,,...,.781 ".,.. Themwl7x5 •• .... ... • 10.17 120 ID "'ii'"" - 401io:152• 
85 ' • • • 

TUMlnRunwal10 £1.300 M 9•7 .. . 9000 ,,. •• 5,8.10,115 150 132 
T-~820 £1.431 Mi d - - 9000 0000 ... 5.1.10,185 150 ,,. 
r .... ~MO ,.., Ml)(II . ...,. ,,. ... 10.115 " 220 
TR0 110S - " 19200 ... • 10.12.15 " 132 
TOIINbl 11350 t UN M 0 -... • 10,12 112 112 
w-.WM2000 '"' M tlolt .. . 19200 "° U.12 5.86.83.10.133,1111 128 132 
w-.- [713 Mf )(I .. . 19200 1500 1 .1.12 5.88.13.10,133.111 150 220 
zx ...... '90 - ' N A _NA • 32 .. 32 

MONITORS 
Thal hlVI ~ split inlo '°*"' Ind MOJIOdwolN. -·-Scm• alze islCNg(X\11 measumntnt in inches Ne.arty al monodlrome moMOfS acc;:epta eoin,osllt riiH SIQNI ffomthe 
corTCN,rter lfld most com91,1ttrs are IQUtppe,d wrtl'I comoosite video Otltpul COiour monl1ort lutur, a Wldef range of slpal 
systems tNn mono and fl Is lmportW to match the outpu1 o4 your computer to the lnc,ot of the monitor 

M IN lodll11MlWIIWbklsound tobl outi,uttrom1sc,Nkerins.dethemonltOf MMOtillrtfffltothec:oloorofthe ltXlona 
mono moMOr Some morvtors come with an 1.t1-,l1rt filter IO rellM! operator dlSCOfflfort 

UonCub205 1·Tn 

........ refers lOthl frequency range of s,oNIS towtlldi the ITIOflltOI' can respond Ill MepHtrtl Dot ~·no. tndlCltes 
the number of dots wtlidl can be c:ksplayed across the saeen the more dots, the sharper the Picture 

DlmtMIMI indicltts the area the unt1 ocwpies on the <lesklop 

I 
! 

I 

J I 11 
10 I 600 I 31X•2 iO f C4 
zs I no J-s.,x'(l- 35--re, 

HM271'8 £2.553 I 11 • zs I tea I sox•11 49 I e, 
HM2719C D.042 ( 111 • 25 I NO I scli,t -..e-1e 1 
HM381t D.541 I 19 • u I 1210 I so)("' J .a I e1 
UonCub 1431-TTl '21NI • 1 I 516 I MXs, ,-1 11 fT-si 
UonCub 14.38 0111 I '" • 516 I e,s)(s1s J 11 s I se 
UonCub1431 C33I I " • 585 I esxs1s -I ,,s I -se-
UonCub 144 1-TTL ""' • 1s I • I asxs75 I 11 s J se 
UonCub1445 

£e.33 I' " •I• 1s I ~ .I esxs75 J 1u I se 
UonCub1449 (11(),1 I" • 1s I 185 I e•s75 I 11 s I se 
L_»nCub145Hll t'30 I u • 10 J 163 I esxs1 s I 11 s I se 
UonCub1455 t <ll3 I, , •I• 10 I 163 I ts•sn I 11 s I se 
~~1458 t458 I 1• • 10 I 163 I aaxs1 s I n s I se 
Uon Cub 2031· TTl "" I 20 • • I 116)1575 I 11 s I se 
lionC'A.Jb2005 c431 I 20 .,. • I mx_s_7s { 11 s I se 
UOnC....2030 <300 I 20 • • I Ml<575 I 11 s I se 
UOnC....2030 D11 J 20 • 515 I e5,cs1s 111s f se 

'--
'-"-' 

'""""-' -·· TM22 
VM 14PSN 

Wol Cub I C35-TTl 

Wo1Cub14A&-Tn 

Ml2 -· N1210CO 

""""' PMI02 

PM12Cn 
ZerwlhZVM121 

"' 95h501 " • ••• 
155 6b45.7 .. ' ••• 
" 57 1hc'32 "3 ' •• • • 

155 501>133 " • • • • • ••• 
" 

,.,,. ... 3 • • • • • • • • • • • 
10 .a39:,c335 " .. • • •• ••• 
" 53,30 13 ' . • • • • • • • . 1')(48 NA 1 • • • ,_. 

~.....--...... 
I l l " I I ., II· Id t ,, J l~ !1 .~u .i. ! ..... 20 • 10 ... 85•575 

"'' .. • • • .. ... NA ,.,,, .. • • • " ... NA 

""' .. • • • .. ... NA , ... .. • •• • .. ... 337X 601 
[321 • • • " NA 22x345 

t371 .. • • .. 300 47,c40 

""" .. •• ' 
.., Mx!HS 

''" .. • " ... e51'C57 5 
10 .., 85)(57 5 

I ,, 
L !I I 

"° 30.lic291 
700 375•29 

" 700 375x29 

"° 221124 

"° 22x2 4 

22 "' NA 
22 "' NA 

· ~22 ... 224X257 

"" " • 
.. _ 

·~22 ... 293X3() 
[114 " • - " 750 NA 
[11 2 12 • - 2' ... 23X285 

m• " • .. _ 
2' ... 33,,0 

m• • • .._ • ,. ... 22,,. 
[130 " • .. _ ,. ... 33,50 

"" " •• .. _ • " NA "''"' 

• OS 

• OS 

• OS 

• • R1 

• Tl 

• • " • W1 

• WI 

• •• 

I 
t 
"' .. 
'" .. 
'" PI 

'" PI .. . ... .. .., ,,. .., 
"' .. 
"' .. 
"' .. 
I 
J .. L1 

• L1 

• L1 .. L1 .. L1 

• P I 

" PI 

57 PI ., .. 
NA PI 

7 PI 
7 "" 7 "" 7 "" ,., P2 
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1~ I J l!I i I I 
'2300 24Mb 2 ,. ... osoo • .. , ... ..... 1 T7 ... 0500 • A3 

""' ..... 1 T7 ... osoo • A3 
(1133 2Mb 2 T7 ... osoo • VI 
£1.011 IMb 2 T7 ... OSSO • • VI 
£1.121 .... 2 T7 ... osoo • • VI 
'3.719 .... 2 T7 ... OSSO • • R3 - - ' T7 ... OSSO • " <149 ,,... 

' T7 ... osoo • " t, 54! , .... 2 T7 ... 0500 ~ " 

MODEMS 
A modemlnttrtacesa computlf and the telephone $}'$ttmtoCOl'llt)UOOcan communicattO't'lfk)ng distances. It cotlYlfts data 
toMCtrialp,utsaOfsoundslhatcanbeSll'ddownthth Amodemcanbeconnectedtothe~ Olrtdlyoracousticaly ADin 
the ct11lltdftl c:ofumn repr11o1nts dlltct link, wt..ie A indicatn aooustic. The aeoostic cooole( is like a len\lle 1det)hone handset 
With• spNMf In the coupler opposing the ph<>ol's mouthpiece and a mic,ophOne 09c>OSing the arpilc:e . A I in this cotumt1 
lndicatesthatbotl'lmtd'lodsoflttad'lmenlarenailable lttt rat1showslhespee(IW1ttlwhld'ltht1Satai:ltrinsmitted 

Thi modem mU$1 bi connected to the compvttr through III intertxe . The lillttrtac:, column Msts lhe main Interlaces fNturecl 
on NCh modem. ~ means that data miy be transtt:rrtd at inteMls asm4bll Of' u nNded Spdll'HOIII data is 
t.ransmintclacregularinteMls ..,..1 1rwtersdltainoneOlrtetion,"'1'111e..,...,... Cl!ltninsm1VreceM:lntlthtr 
cifection, but not s.rnuttaneously fllH N,i. z transmits incl re<:ffia intomvtion in both dirtctions ii once 

Some modems can trlgi111te I call or sUlrt a two-W1Y convtfsation Ansnt meal\$ lt,ey can resoonct 10 a eal from another 
compute. 

--~ 
l~ I h I d Ii H 

' ! 
! I h 

A..1311 C320 B 300 As=- • • • • • .. 
"''"' C130 0 1200 RS232 • • ••• .. 
-'.IA211 ""3 A 300 RS232 • • •• .. 
"''"' - A 1200 RS232 • • •• .. ,.,,,.. ,_ 

B 1200 RS232 •• • •• .. 
DISTRIBUTORS 
~,~ :r::.oA~~ A2~~~=25 ";l#9l~llO.FIMOwlg 
81 9ytlcn.~61031 12 8nWl~,Ol-785Me& B3 BwronMc:CaM ~316286 84 8ef'lcomSerldlCli(UKJ 

g~~~ ~l~~~~~~~~ Cl ~Lld.Br.:luwl50211 CACroflon 
E lldJotlcl. 01-lt l 1923 C5 C.-ion(UK)Ud.O l ,6907700C1Curn.n,, Ouildlord503 121 C1 C8l. ~792097 

:L~~~~~~~~~~ rorr:.r::r=• 
fl Epeon(Ul<).Ol-900o,qJG E2 ElecDmabc..041-1815825UE,con,Bartll8182SU~E~Nontittnllc:1, 
~825115 
F1 Flllk:OI RMdlng791!67 
0 1 GtYeke Ellclrona, Woking 2$331 G2 GtilTwl, Moo., l.mier9Nffl 21321 

~
1
.,:';,..~-3\~·h~~ ·~~ ~~rir~~8'9*)n507 111 141TT 

Conaimlr~ . 8Mic:lon 3040.lrlilligenl: lrUrt-., ~ Avon2te17' 

NA211 C317 B 300 RS232 •• .. 
B«mM: 1200 1 Modl!IA T £'14 0 1800 RS232 • B3 
8ermK 1200 1 Moo1i1 B , ... 0 1800 RS232 • • B3 
CCITTCAT [2211 A ,.. RS232V2• •• • 00 
COSV22 m, 0 1200 RS232V2• • • • 00 
OSl.2123 C329 0 :JOO 1200 RS232V2• •• • 00 
Sendatl700S...A "" A 300 "5232. '°"' ' • • .. s«'ldMl700S..-...B '22' A 300 "5232. '°"' ' • .. 
s.no.t. 700 S.... C 00, A 800-1200 "5232. '°"' ' • • .. s.ldltl 700 S..-... 0 C309 A 75-1200 RS232. '°"' ' • • .. s.r... 700 S... E £149 A 30(>-1200 =·'°"' ' • .. 
Rlut1:MLS 1 "" 0 """ v,, • • • R2 
Racl/MPS3021 "" 0 300 v,, • • R2 
R«a!MPS 1222 "" 0 1200 v,, I • • • R2 

PLOTTERS 
PlottersuseipentoputgraphaorCNl'ictersonp,perunderlhecommandoficomputer Thtyareu~-Ol'Moltwot'fpn -
llltblcl or dnlm. A ft1tbN hOlds: the PIOlf flat whde the pen drlws on ii 11'1 two dimensions. A tlni• planet turns the paper 
Wftic:altyon a~Wftliethepen moves hontont.dy. Mostplontrs can CNngepensdurin(I operatiotl soavlriltyofcolours 
and linethic::knnsesir,n'lilabll M11,e11indiclttsthe numbtfol pens lnopemionoton standby. Oimensmsolthe Pll*IO 
beused1relisteduncser,...._ • ....._"9ttllill.,... musuralhedtsllneeinmilimetrespersecc:ovtft0bylhepen 
lllleftlc:11 1r1 induded In the blSK: price or come at extra OOSl 

I J l d --- l~ ! I l Jn 
em...,11 0.392 ... • A3 -. RS232orlEEE 
HP7470A £1,317 °""' 2 

.. "'"'" RS232 (IEEE•) 

""' ""' "" ' .. ""'"'"' (IEEE+) .._,oo - °""'' .. 
,_ 

(RS232. p ...... , 
TRS-IOPWI Ploftel' [1 ,:.9 .... .. ·- RS232 
W..,._WX4433 '2.m "" •• A3 ......... (~,RS232.IEEE•l 
W ...... WX4634 £2.515 "" 2 A3 ......... (~.RS232.IE EE•) 
W...,._,.WX4435 '2.30 1 .... ' A3 ......... (~.RS232.IEEE•) w-- £:3.074 .... •• A3 ........ {c.nirona, RS232, IEEE•) 
W_,.,.463 7 '2.882 ... 2 A3 ........ cc:.r.on.c..RS232.IEEE•) w-- '2."'6 "" 1 A3 ........ (Cenlrona, RS232, IEEE•) 
Wa&Mlb9 WX 4871 [ l ,129 ""' ' A3 """"' p., .... (RS232. IEEE+) 
W_,.,.4675 £1 '538 ""' . A3 """"' p., .... {RS232.IEEE+) 
Watanlbe4731 [ 1,1'&1 llNm • A3 ""'""" (c:.ntronic. RS232.IEEE+l 

JI .JonM & Btoltler. 061·330 GS31 J 2 J J UOyd lfwtfumena. Lodi.lhNttl 4221 Jl JVC, 01-450 2621 
L1 Lo.. Ellclronica. M-*>dl4995 

I 
C3 
H2 
J2 
00 
TI .. 
•• •• •• •• 
" •• .. 
E• 

111 "4-... &C.Ollc:I. 01-eGO ITT7 M2 ModMII, TunbndgeW ... 41S55 M3 ~Ttly-Llc:I, ANding718711 M4 ~. 
Mac::dN!ielcl6153M MSMtctow.,e ,0 1·2n6237 

=: ~ r=~~~&Pam~~221011 

~: ~J~j~~~__...,. ,~ 71001 A3RetMrcl'l~Llc:l.~24i868 
11 SinwonEliectrona.~87$4&1 S2 5\W 01-9304214 S3 Slocrorl..~11352 1 S4 S)'IUM. l.Mdl702211 

ff~w~,:~~r~s.r=.,~~~ :;r.:~z~~:~·~,2moent. 
~~~:~~ThemN85W 
WI Wallert lnlllc:I High~44517S 
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QUESTION : WHERE CAN I BUY ... 
NEWBRAIN 'A' 
NEWBRAIN 'AD ' 
SINCLAIR ZX81 
SINCLAIR SPECTRUM 16K 
SINCLAIR SPECTRUM 48K 
ORIC 1 48K 
SINCLAIR ZX Printer 
SINCLAIR ZX 16K Ram pack 
SEIKOSHA GP-250X Printer 
SEIKOSHA GP-1 OOA Printer 
BMC BM12E Green monitor 
SANYO SCM12H Green monitor 
SANYO SCM12N Green monitor 

ANSWER: 

for £225 ·50 
for £260 ·00 

for £48 ·00 
for £121 ·00 
for £171 ·00 
for £168 ·00 
for £58 ·00 
for £28 ·50 
for£260 .00 
for£215 .00 

for £100·00 
for £100 ·00 

for £85 ·00 

m~CPiDCEll camPUTEPi SYSTEms 

Post and Packing : Please add £3 for one item , 2 items £4 each , 3 items £4.50 each 
any more than three items Post and Packing Free. 

For Access phone orders please ring 0532 681366 

TO MICROCELL COMPUTER SYSTEMS, PO BOX MT12 , LEEDS 17 

BLOCK CAP ITALS PLEASE 

NAME : 
ITEMS REQUIRED PRIC 

ADDRESS : 

PLEASE SEND ME YOUR FULL PRICE LIST D PLEASE TOTAL 
TICK POST AND PACKING 

.,.. ...... ,"" ............. ,i I I I I I I I I I I I I TOTAL ENCLOSED 

PCN APR 29, 1983 " 



TIISII, Lc,·ct 2. ex~nwon M'llerf~ 
TabdymoMor.T•nd)~dmc T RS­
DOS hEWDOS £450 or t•ap. Jood 
[JIIOffl J'flfller lhl1.1y. offlC'C 0446 
104-488.hofnc044086 4}&(Suffolt) 
rut 16K + t e,'ho;ard + pnn,er + ~re· 
rolb ro, pn nlel + katflllfll U,b Hool,~ 
and toft•-;uc indvchna a.n. •nd J-D 
Dtf endrr ldral ·uancr · k11 Offtn 
arwnd£1)5 Tel 01·J6Jti015(c•'Cn 
~ .. , 
rut J2 K RA~i. Z.X pn111er •1111 ~ rolh 
pil4)Ct, boot and tape "ZX81 Proparn· 
...... ,or Rec .. AJ,plKlll!Om·.cudmdic , 
'ifWCackhttl -,id uulm•n J'fOIJllmJ. 
$C'W:ral other bool.i. 1..pc,, lftlCNJ"" 
£150 Teel 8nsto1 SOOll91 
WlcZl. brandnc•.12IIIOfl ttnpiinintN' 
Super c,pMNkr Car tridge. VK Proa· 
nnuncr'1 0111C1c. ~Kl.. UMCIIC and 
vanow m.ipi:,nn, (1,0 T el G .John· 
ton,08J-.68.l6n(al"1<"r6fNal 
Mtn ...... 12K +l2 K rcpbtcd PSU. 
BBC t:io.td. 1oolbo, \\11'°"' u11l1h 
RO \t toft \'DU . ln•-..k" •nd Pccl o­
Compwtcr CMM:lln Tw-o Alom bools 
\\ o,thncw £.ilOO.prlC'C(2(l(lOIIO Tel 
0742JJ900Jafler 7rm 
NM .. EJOOJ J2K. k,oi.--cr cue. 
IOllnd. ~,d;.,_ ,,..oO(ncnl 1\0fthern 
Fca,ure RO\I ,, 50+ pmn. uhbt ~ 
,nctlf«d EDTASM \\4W Achcn 111rn 
Arndc.t..:O Tel 8cdfordf0"-l'J"491 
af1rr4pm 
c.-r-lcl p,,nm. f11U MZe. 1)2 roll 
tr.cior feed. IS.n paper lft:l..\ ...-.,;Ith 
doltb6c headed bt-dlrt('IIOll.il l(!{lqft 
,tandard1n1crf.1a . •1llrvnon O.llf!OII 
88C , ()nt CK. rofflf'k!e •1th "'-.IJld 
LI~ Te l 01-8561198c-• ·e-; 
....... t: , cn lll \'1: SfMCm. brand M• 

12month•o1rn1n1y.cha"Jl'dnundfor 
bog&cr 1)i,lcm after Jl'llrchbt'. ~ 
(I.MO.•inaca:pt!l.600 T el 2:5-~3668 
(eW:nlflP) 
2 X It + 16K. CJ«'llcnt toftd1IIOII 
boicdand111Uundrrpiin1nttt. pl\li£20 
ofpmn.allforU,01tOTel \\ c)bftdtc 

'""' Mtn ...... 12K U K.coklurffle'Ofkr 
"°9 11111 l)l)UII. RO M. PS U, ll'WIWII. 
pmn. bool.. propam,, 1111:hldt111 
Brcakout.Olhe" ,J~ i100fof1ht!if161t) 
u, 1eraalt)I e:-p.indcd ro.npu1cr Tel 
01-6i!Oe"1:"nutp 8JGochun ' 
a.. .u.i. p1u. ,na,nu,11 boob and 
!i0f1•-.irc1ndudn1cmactt,ncrodcman~ 
+ tape and Spice ln•-.idcn. c,c . ..-onh 
.(4.1() . ...-,11 IICttPI LJ60 ono. c,cdk1111 
condl hon Tri Southamplon ~11119 
ahe,t,p. 
......... awnpt,f,cr .ca!Jl•a h,cLlOfo, 
V,c.20ilo0h•atc Of"Supc:r E , pa,ldcror 
m.c "'°"''°' or PToerammcn Ad car 
tnd,r CIC', o, ZXIU Ut,rnl . pl'M.Jnc 
cW:••nJt,Of•t-e: kcnd:t. R lrnardOll·-IW ..,, 
SMr, MDIII. Ept0n ,n,crf~ ard, 
\\ ordpto. 1>.i1.1buc. Wl\'Oll,'IIIJ and 
11u1rmc-nts.n,mm,cm-,il_,.,...ts.11od 
ronuolprusra..wcte.6190nthsold . 
N,p1t1 at BSOOf'IO T el O.,..n ti...m 
rn.at\c1J82614 
"-2. l ll rKfl\"e fKII t)l'le ffl. p«llb­
-allybu1h. JZK RA\1(8)boanl. l&K 
RAM .S K 8-.iwt".JAPSU. tool i.,1. RO\! 
GRAPIIICS. R.0 '1 •1th l c}boar d 
QW. ouc-uc. TV, t"fl'C•· in.an~ for 
bu\lncg.'home. offen Tel (0977) 

""" Zltl l M*ndOO:-.alm(:,\1brand-· . £I( 
O\·crJ!ipmn•nctudm&Sp,« lnvadcn. 
Scramble. Galuu.m . Pud, rn.an. Aster· 
Olds. Defender and Cfllopcdc O\"ff 
(100..-onh.O!ionoorC SOc-.idlprnc 
Tel Ep...,.)!ISSJ 
lwT ..... ..SK\ 1Z.80K .~rbltOfl 
JnflhtCaJ pmc . co,11 .. nt .. ,., prot,. 
k- to O'l·trcome, 1nth,1dln1 ere• drt,. 
ror, IC'nl ,a ll11andatdfc,11urc1phnm11Ch 
more . u, M Riiey , I~ Rea Vllk) 
o, .. -r. Bir ll'llnghamBJIJ XN 478 1~ 
T1IS,,M, 16K lc\c l 2 .,,,h manuab and 
book~phnNllor aMCmbkr andTBUO 
pl !K TV and CIIMC!le k.idl. a snip al 
£120 Td 01·.J985'»1M) 11mt 

.. 

PCN Billboard 
C.-.-,. 14, Cl' C".l...c-llC •1111 P!,os 
n,lftfflC'n., RckrttlCC manual (bou1:h1 
ttp.ir111tl)lor£15).7Wtt l sold . ros1 
(40),iidU:ZO Ttl Al,1non 8l ;Jo<.lbUT11 
~5161 u:1U686un"1•·or k1n1hou n 
W .... - Ptnorial romfN ICf - Apple 
BBC. CB\!. l",;C""br.11nor WINlarconw· 
drrcd alto pnn ter •11n1cJ Send 
dc111ls lb rd.io..Tc.2-1Sou1hcrnh.i)E­
F,ctcr. De•vn Tcl. (0626)11624\1 
..... I Eul"Optlh. dt!.k dmc.rontrotlcr 
RA\ t ca rd . rolour card to,t the, ••th 
12,n b,.. TV. loOmC dl•Jltt. c,cclknt 
rondlltOfl.hofncllloCOlllfy. llSIO'OC'I 
LI.J00.lorMkll(950ono T cl.O!'il ... 24 

"'" w--, S.Mia11 ZXSI III e:-dluJc for 
BBC tafl • 11rc Snapper. Pbnctood , 
Sphlu.A(hofn1ure.Metc.m.8ltCC0111 · 
puicrprosra,m,Vot.inc()nclllldl'wo 
Value: If bwJIII ne•. {60. For dr1a1h 
pboncCainberky64246 
T.....,._. MlcrOIIIII •ith uppcr'lowcr 
ca,,e~anddiun l y&l'IC)ho. 
T IIMNJ VI I. VI 2. keypad altd PSU 
" ~"llman\111.{40 Tel J771416aflcr 
7pm 
llkN ....... I' ll cuh.1n1c ffl) BSA 
Strirt MOIOfC}'dc (•111'1 acenM>nn) 
'""1.IIO~for)'OUrSpcctNffl48Kor 
Dr.apl2 A ltcrutwcfyfOfcJOl ncplvl 
USO for ,.our 8B C 8 or(·ommodot-c64 
Tel A 11• 1o,;klk-ds~25714o7J 
W_... ""'·20 ca nnd,n Tri 01·9'W 
4S48a,;tfor0 .1,111 
s.d* ZXIU. 161<.. RAM lu.11 me 
kc)t:io.rd. 20 IOft••c tapes. C'hcM. 
ln•lldcrt . 8rc .i .. ou t tic F\llt) endotcd 
1nnaMOIIICJ1K Al.l'lt,...8inonthi.oW 
£70 P.1ul faa'" Sii \\ n;1wood lload, 
Por11..ood. Sout~p!on Tel (0703) 

"""" T ..... PTcstd ad,ptor A1 ne• (un· 
...... ,cd C'OfflPC"ltOOIII pott) 1',;Ul'Dffl(' 
kcyped 8nt olfcr stturn . Pk ­
lckpholllt Broot wood (048 67) 4755 
af1cr6pllor•t•n l C'ndi 
J2I( N, c«dknl cond11t0fl 11'1Ctud1111 
~Uc dcd, d""- co---cr '"' RO\i 
Y(Of()ll...-1lhlddittON1l100ll11 ~h ip 
Svpc-r-<lup RO\ts Many pmn Md 
~aci-1 proc1111m \t .anlWII BSO 
onoTc:l.(<Mfi.26)209,4 
cmlM, a.-.010 P1utC.\lfll.•dhnt 
top.in tschan,t for BOC Model B plus 
c~UH Td 01-67) IJ.!191fm fipm. 1!.l 
forDSron OfC2NC11o~llc:umtlor[60 
And W.O A.u,n 48K. OOO_ plus c.urn t• Ziil (•tth 6 inon1tb 1u1J1tttccl • 
atfY"'I ~ + 00 ol 10ft•"llrt. 1int lD 
MoMlcr MMC and AIJht SunulMIOII 
AUworth(l)O ScUfo,£70 T c:I BurgeM 
l11112760aftcr6prn 
r,_.111.elfl l)"p!:3.I..-O MOflthlold. 
IOIJdaMMl:IIIOll.ll'ldlld1n,cabkfor 81:tC' 
mK'ffl.~rand~wvcr.ont)IOIO 
OfMt Phoflc e•-en1nr< OJ.9596107 
Fou.lC!Katu .5Sc h qcl,r,nc,M, llll ,II. 
........ NW7 
w.lCI •ilh eas~ Uc: pbycr. Supc-r E,; . 
pMdtr. J K ll-.impa k. ,C,,Mt<:l boob, 
£«> o( iOf'l•--.irc:. •J(" , U 7~ Tel Pon· 
Mft0Vlh 7')266 
ru1 , 161< pmc1 for ~le. Scramble, 
Asteroock, Righi SuTtubtlOfl Cos.i 
llf)f)l(J:IU4 111dlopl.sclli111for£!i R,.., 
n2 • n1f1c15p,'llandtikfofAndTcw 
... Df'Mlt pl'lnm ~bldlrcc:1IOUII 
k1JtC: 1tt t1n1 llaaot •11h fncuon feed 
8096 132 eolwnnt lhJh rnoluttOfl 
p•.a. Scree n d\lmp procram Up­
sn,dina As M"W COO T el hc•ti.ty 
44'i08c:vcmn,p 
s.d* 7.J(-pn1Mc:1 .... 1hfivcpnntc:1 rolh 
"°"1Monlh!iold.ncclentCOfMJil1011. 
.£..OTcl M.IIIC'hcMcr747618' 
..... U andT1ndyColourCOfflp!,tkr 
mxhlncc:odc addrcufi...tc, ScndO 
and SAE for bsl1n, 10 I Grcc l Plfl 
Clow, bth•·eu. ~h T el holh 

81474Jaft<"r4f)N 
.-.I ... •11\1 0--. manu.i, I CMWIIC 
dcck.)OY'tt<:l.rf\,ISubm:mncC()fflll\Jl&­
drr . Jct Pilot. SI• M.•IClc~. P.ic:•t.1111. 
A1ntnlle . BI Bombirr. ~"'- OOO 
OflOf'bont021-~$.-'21bct • >ttn6and 
7C:•'CfflllP 
f• S.. ~K Lyn• . unly $ wccU old. 
U150fl0-~07858147J6 
S-. B8C,olt ...-arc,lldudin.,:Ac:orMof'1 
for )'Q'lr ZXSI add--OM. M.~11 ctc 
Tel QS8276(,0jJ 
.-.t ~ X2600.romplc:tc• 1th 
11111CAtar1can ncttnlftd\M.hna.P'Kn1J111 
C'ktt . Dr fc:ndcr, M,sw.lc. Conunand 
~ ln,-adtn,Casino. War10fd . Niibt 
Or,..-rr . COftllb.ll T OlbJ" emi OOO 
&orp,flllt(125Tcl Cl9048'?71(York) 
....,. wordprottMOr. Opl.i;im ,a· 
d\lde WI\C:.'load to I.Ip( . pqcd Ofpn.M­
IIOll, unetawbk. dlrcc:1ory look·up.1U 
~\\ Pfune11om.m1n u,l. eaMCUe. 
LS Cwld pay 10 u mc1 K l'vb!Ofl. 9 
Bol,dwr Wilk. R1mham. Elle \ RM IJ 
711L 
...... lmapt carlnd&'( Drqonftrc: (for 
lnicll• NOl'I) Jot Demon Atl.ldl or 
A tllillt" Abo tt"1:"nl Ollhc:r M.ittd 
anrtdctl 10 t•-.ip Rina Sou11urnp:o. 
(0703)ruffl9 
,...._ forMk -TR S--80~nnlll, 
Voodoo Casrlc. L,fe GIIIWc. PcliOIIII 
Financ:e. Tu t (d ,1or l -ia•--c. E·Z 
~.AbQforSontwrst,«tn1111 
T1n1tple. M,-c-1. \l.c•point Tapct 
COM1c:$1th..ia.Uuch Tc l ·074.J11l8.J5 
rut . Unu~ Bucbf1e .lXAS, ZXD8 
~ Aho llhnm ,rlftl e-. ZX.81 
Poc\ ct Book. \tti! Cttftt M.1<.:hmeCodc 
on ZX8L UNC'n.1Mdttl1 7'QII KOM . 
ZX81Com,-IOfl,0amn8oot IIMd-­
t,,~.halfpncc 8root wood(04867) 
47'$(t"ffllllp) 
....._ 4&1(,MMIOOV1:'r(l00of 
d1•arcll'ICfud!.q llohbH.TU11COa1c. 
lnu udrn. Bla: t Cry11al. Orb11or 
ASKmblcr and 111.ony mon: UIIO Tel 
~b•k on Ru~hpJ,%6 e•--cninp 
nlt.'4A pmc10llca1M:lle. Sp«cdodJc: 
(E-lt 8:HK). RCMldninMr ( bi 8-" ). 
T0'6·n81w(~andard).a11(4c;11;hor111y 
,wo for C7.SO Tel (Telford) "61155 
~l(lpffl.til,;forJnmy(IIIIOf'C'pmn 
•1labobc1,-.i1bbk) 
~f,t !iOf1•,rc T apc:lhor.c 
ban ~IJl&iJACffl T-i,e251.11r1rC'k.M.111. 
RiltC:t (line Tape: l 810th)1lun , PO&­
toon. W ,-pt~ U,~t-.i.: h Tc:10025 
'8J298aftn'J,m 
\'lc,,2f..C2,"'i'eas,;c1tcrccor-dtr.) KRAM 
Supe r·Ei:~ndrr. ,o,i;i.c:k, mxhiM 
code pid• •nd Ovt'T '70 wonh o( 
toft•"ll•c £2000fl0 fot-qutd.Mk Tel 
07}&784506 
C.-... '4lt Md 1541 chsl>: dm-e 
JO)'lld and Ondrunner Game Two 
mal'lu.1hoff c"" Sl,11 bo.l:cd Un•anccd 
g,f1 \\ cMwonh41 9J 
IIDCICWD.LAl\tMrn.cfflM02C'PU20-
eoluml'I display and pnnic r fSl ,-110, 
llldud1ntcdotor Thre-c:addiuonal R0\1 
IOCkcu and 4K RAM Boud U l'IC,.. 

(I M Tel EJh-ill500 
MM ndco aJfflP'll!Cr TV JIMC. W 
C•nndca A!>terOlds. Pac·\b11 St.1r 
Ratdc:n. Supcn,1.a.. (13 each ComN t 
Atr Sea Baok . flOc-.idl. flJO thc lotor 
, ..-appi...ctih.SpcctN11148K ortomlbr 
Tel 1..,..-crpool ~1·221 '\II AW 
(wor t l 
s...e.. OP'-80A pnntc:r and p.ipc r 
bo.-;cda,;ncwh.arcl)u~Ll40Con1a..1 
\\i'I ..,,. M,LUt"b:. lklhtul.L . s«itl:1nd 
Phoflc74'78.JI 
...., MOO K '8.K II ntw Van1.­
toft.,,...c , rwwtlllllandu1rll6,12fl0 
Sharp MZ8T708 8-" rornpk,, UO 
OfMtTdfM I-MH977 
WmlM: Vi,c.20 Cl.",I caMot!l e UNt \\ •II· 
1nJIOJW1)£20.QS PIMNlt 014852786 

""- (Spc(1ni•) one cxh o( the 
lollo,nn t Collcc:lors pact. B Oub 
C'Oflltolkr. B C1'n6 (Stnd.ao r). £4 
Sfic«rcs,£4 Srupo(1hc:Unc,O Tel 
f'1!1tt01·22911.!i-11di)IUM 
ttN rut •11h kadl m.anual andO\el IIO 
pntC1 lllll(l'IIJIIIJ MMOp J[) Ddcndcr 
and MonSl.er M.Mc and many lllOff. 111 
for l80 ono. Mint T M~1fa Ol'I 2Z8 

""' FerS. A1an,-..dcocompvtap111C••th 
Sp.icc ln ,lldcn, Coiatii.l and l\unu. • 
CarH1or1ban canndga. (8(1 or ...-,u ~·• 
for 16K Spcc:lnim COfl'Jl'l,ltcr Tel ()172 
751263 
ns..- 1t,"d216 KVDU t11pc:rccor-dtrall 
kad!.. plup. p(l'fl·er wppty. 111anuah 
many boot.s. pknl) o( toof1warc (lnu,d­
cn. Pacm.in. A!>tcrooch. Chci5, cl,) 
Oood tond1hon, £2SO, ,tnu,M Nrp ,11 
Tel Ol-l-16cm!iaf tc1 6pffl 
1•m1 5monlhsokl OOof !iOf1• -.irc 
1nd Pwo:)11 FbJh l SornubllOfl All lcadt 
ctc:ind\oldcd ~ill 8U) 'Cteolkctl 
Tel (028t,)8'10J79an~hmc 
..._ Mlm 12K+12K ka,;b , lll.lllWII 
PSV . Atom chc:s5. ach--ct11urn. 11.irdly 
u~ ScU>11JIOtlli} 8BC\1olkl8 .Ll70 
OflO T t l Watford (O"l2.3) 41 ~26 or 
Watford50618 
MZIIIII. AW111"1Sceprc . ach·cn1ufC.,.1lb 
l'apho Mid~- 1ndudn co.'IC'Calcd 
,-tllildcmwnproc111m.w:l'ld.£6 10 
Aku!Kkr 8.ilfour . ~ Ftccm.am Clo,c. 
SlotcPorc,.B•b 
l"- c.fllt 161( "'Ith mlll\Nlb. \JlrtOUS 
pmnOllcyearold.ilOOTel \\-,nd,or 
67892aflc,7pm 
D lfK"- 48K oornpktc ••th nr..iom 

c:any,nJ caw: and lot,°' propamli , 
1ndvdlq Tmc p lc. l-11Jhl ~unubtor. 
Ground All.Id Pncc: ,netudn books 
Mdflllllatl_, S.mcpnce11-l&K, 
(125. Tel·(YOR:) 090484-271 
Zl 'III ... BOC _., p,dt. \\d comc: 
(IIIIOpCIICd). Morblc:rt; (A.rorMOII). 
0.C.. Wor1d 0cocr.iphy,Juflt0f \.hlh­
tpKk, Splc,tmau. Where (prop­
JIO""'l'f). T .. 1rl.'Prtl.lcl ~ (..SC, 
Jll-'l"ll"t«). bar1,1nn. (9() Wn1e L 
M.•tna, 22 E:i..aotl A\'Cnw, ,w11 
ORR 
UltC. COfl\PUICt 1',;cwRO\t . p'ttll 
.att n, tape dcc:11, IOOl lll . duw co-n 
•lldltoftwatcandboll..,.aU1nuttlknt 
COMIIIOII, onfy ~ OM Tel 06.ll 
l24449(da)'li) 74\nl(c•·n) 
'llc,,,a C<.lmf)l,IIC'r •11\1 161,,. RAM 1nd 
c:aMCl\e rcconkr. 0\1:r ill \ liofi•:11c. 
111dudiacGorf . R1t-1-.cc.~.Sk 111111 
bk , Ort,. CfC Abo O\'c:I OJ o( bo(>ki 

Q50foraqu.c:lr.w.lc Tel Lc)bftd(0772) 
2Jtn 
.-.I VCS. JOOd rond1tl0fl 1 car1ndJ" 
Pac-\b11. "51erOlds. A1r-Sca Saulc, 
Sp,«War.Combltl ("o,t£2.J0.11<lfor 
[I.JO Tcl . O,U...2822647 
......_ OP- IOOA rnn1r1 _ prrfcc:1 ron 
dtttCN1.hardt)l~.t160,ooffcttTcl 
Paul 01-8"76~2 1 1n)1•mc 
nlN LI 16K VDI.J, l'ttfl filtct. 
CTR-80 1.ipc rccordt'r. 111anuak ( LI ll 
L II ). boot., and !i0f'1•1rc. 1rw:lud•11t 
edttor. -mbkr. ll'IOIIIIIOf. Cflhanccd 
&-. IIOund. adl,--cniurn , el~ Tel 
S.tt1np,ournc(Offl)2l&S9and1Ullemc 
.,.of fer 
t•rut •11h Rc:dJlld! kc,t:io.rJ . 81\1> 
TV. J boott . mapnnn . fll\lfl) pmn. 
1111.l\ld,111 l)cfcndcr. Trader. Monlkr 
Mue .Clic:fl W'Of1h0\1:rUOO.forqud 
5.lk only uo:s Of'IO Tel Ale, Sccrc 
Ol-4!1.5t!OIO(cvn) 
lfK"- ...._. for Nk-t•"IJI- tJ 
Jl obbn. U2; Black Cry~ L!i ~. 
Pi m.ilWI. C7: Areadg, 0 ~ - \\111,cd 
A , cn1cr.O;l:Kapt.O.D11uJlus.B; 
o'\1JhtD11c,£ 4 M.in)mcn, alonpu, b 
Tel 08252Sl'(e•·cs) 
, ... or , .... r O.mc1Pact, •6for 
Ac:onlA IOll'I Al.o ll )-pcrfire Buy.tlO 
,..-ap tor-•Y ..-,d aamcs or Olher 
toft•o1rc Tel lan 0 l ·ffi209la ~<"r:'pnl 
or•end 
....._ .......... oomplc1cd.i•-ap 
forothcrs OthtrSpcclNrnrro,n1111for 
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witcou•11P Tel TOll).Olorit).l.anl;,; .. ,. 
~ ¥CS plus 6 ainrldset,. very pxl 
"°"4iltlOll,dfol' t l00orVCSCODJOkfor 
t ,O. CMtndf,i:t U O tadl T tl 01-402 

""' D.......,,.._ ,1c,nrulh AhoSpcanim 
,-tuntt,0-C~ lapt.alHnewMd 
unoptllll'd 0aty !14 (llalf price) lftc: 
p&p Td A~31218a fwr6pm 
.t.c.. ...._ 12K RA\ t , 16K R0 \4 , 
cok>tu board fined UtUlty R0 \1 11\'ff 
1200 8wd CQS Sofl""'"llfC IIICfudet 
C'bhl, Bxkpm,.....,. , 111,aden, Dde n­
der. PK'ffiM, ct~ Only £ 180ono.Tc:I 
11&)11"&(07016)4005 
Dll . Jl udly 1ttoed T en s.ncu ,r ~· 
140 Sharp I l-imO c:alaiLII« • EA· 
20C AC MIIIJ!llor, fult, rttbar&eabk. 
llO DQk c:ak:ul.J1or. 12 lar,c: flfllre 
~y(vc:cn) CowHO.tdDOono 
AHpcrfc:n Tel 0626~2286or0703 
760Jl5(c-vn) 
...... , •. .,,.cd Offc:n9'&C1-AI 
amc:r• ,i... ... MX lll&k km. MOIOl'dnvc: 
and flNI All)'OM WIICrntN'°' Coat.et 
~n Tel . (Mc:neywde)M,1r'11.ittCroa 
81~J(evn) 
lilNWI' Dl l ...,,·,1h 16K RA\ 1 • -· 
( 6S T cl Shc:ffiddJ64(W.S 
._..._ 14KM.AM...,,,tli2 \llb , BBC 
~ ron,·c.-s 1ot~abk from 
kc1bc'Mlrd,lftdudNffWll&ah.hooklland 
di. ,--..c-. ,n,;:hodonf: Dd tfkXT, oaa.. 
~~- Dosfith•. Ptt l o lbrp 111 pncc 
(140 Ttl lm..e (0292) 2 1.S18l 1f1tr ..... 
.t.c.. ,.._ 12K + 12K no. 1iq JIOlnl 
M.0 \1 , \' IA, PSU,ffl»llwib.lb 111thc:cts. 
roblr board llldlldl:G bi.It not fined 
Soflw,~ ~ kpm,non ln ~Dn. 30. 
Muc . Alh'eflCW'C, ptm .on: Offc:n 
IIOll.d£200 Tel llunun1Jd<*(0480) 
m,o, 
........ , ...... cs..s. Fulcnvdope 
ron trol, 37-key l~·board. 10+ orui,n, 
.-1dibcnd, ...,,h,te IIOM,C'Ofltrol votlllSC 
111,out, lrllJCrlfl.OlltOlllput ,U ICtft.lltn, 
m1:.cr.ek \\-eq:bt7l,,runU.11,u..:c:I· 
knt.ll~Tel C11datf''l»I 
....... ns-, J2 K. u1ended ~ 
Colovf or Model Ill . JIM lc:a<lt. cte 
Pnntc:11fpnccngh1 Tel K1np!)f•OSY2 ., . .,, 
-..... .......... p11n II cartnden . 
(190,or 1otll wut ,nc:tuduttSocttr 
c:artndsc, L80 OlhN c:anndgft for wt 
atH2Nd£15Tel \.orlhamprto.(06CM) .,.,. 
Dll 16K RAM pn,uer WOfk MlhOfl 
(carry c:aw:1, arttn K"fttft, UiOof 
.olt • -aie.allWMk'r1 1oN11111«,u«lc:n1 
con.btoo11. wonh.QJO.barp .. a1£1.50 
Tel. Alldovc:161l22aflCI 4.)0pn 
s-t-,D pnn1crpapcr(IOrolh).a.ty 
£1!1 c.-,, qux:t Jlllc w, n1cd Tel 086!i-
987 J10Jtltc:r 4pnor • en&and&\.kb 

''"" M.t 400. "8 K 8 11SK. rccordrr. (lA(); 2 
JO)"\UCb. '8. LMhCl , (Ill. SofcWlrC 
proc«1 or, 00. Siar R,Kkn. £20. Ool· 
de• Voraec, £13, LordJof Karma. uo. 
Tantt1e1.£ll.Ell>lem f fOll1. ( lll.boot. 
(!I Tel ()'702~j9,t'!i(:'f,ln) 
Malt vcs. JOOd ronc1a11'-"'· •nc:ludons 
s,..:e lnndc:n, Indy .SOO, Vidto 0.-, 
C..a. AK-SCa ~lie Md Mue Cnuc 
forlllOTtl.0 1-.514)675 
IK !l(l(1*111t10t~forotht1m,n 1 
roedi1101188C IOfiWMe \\ antedOlhtr 
BIJC'u,cntoudwlfcodr•orM)R•111e 
fN!ffl nu,pz..,.,., f*ase c:al b dietaoh 
Tel Caml'lcrlty6ol246afm l?pll 
m1 1M .. ,th1111111ualMdkadl.,ptu6l 
llOpn, Mon~er Mau. Dckedtt . SPKC 
Raodtn.wonh£8895 , ...,,1llsc:GforU,O 
ono, fO(ld COfl<ilhOfl Tel 402 11!1!11 
<Nnq c:vcn1n.p 811)-c, oolk<.U Mt$ 
KU 
ns. .._ (uuemlll) LII. ~e. 18\1 
Golfblill,dlJtUili:aMc:llc(4 K Baud) , 
tntcrftca alld 0-'S , VDU , ~ancbrd 
ea.Melle: Offcn" V.lolhpl1t Tel Bour..e· 
moulh(Q202) 576611l(e-"CI) 

.. 

PCN Billboard 
..-.n Slanhip. Tro,-. Sl•nre k, 
Qnnc:,c, A"rolosJ· {6() ono. Robert 
E4"--...rd.. 2 lk....,. Park Road. Buro n 
Park, Plpst.wth PU 2Pf Tel S4082 
(evn ) 
Mai4 O.....IWn M11lc Mel-up copn of 
~,..,a,lebooltllflN•1tilC~.£8 
,nc p(lll•f" Ttl P11 on 01-769 ~so 
ar1c17pm 
MllrNlc proanll'lllMlhlc ld C\'NOfl 

pmc, II IIC"' lfl 00)! Over 2ll.) ptM 
van.1tion1frOfllSpl,celn\--adcn1e>Grand 
Pnx Gcftw..e ICMOII forlUC Cllil:twer 
£220 Ur,cftl N1k,p:m11111111mcd,C!IO 
Tel Ctmbc:rlc:yM2-t6 
C-..14 VW:-1541 ~ dm-c, 10 
nuy dl$h,C2 W ~11e111111119dUrpc:t 
Sc:1t ~GP-IOOVCpnn1c1and~, 
UnWMICdl)flal lbo.l cd•ncw,£7.50 
ll!ICr11yb-d ROMI.Critford, Danford, 
Kcn1 Tel Orpnraon 7092-4 
W..i..l Sh11rpMZ8JK add-<111 twdwarc 
1,0 bo1. lfflerfaa: boimh. tl(" Tel 
Loughboroup (mo9) 8,iJ 171 
~ ~1ot$c:rt.Sllappcr.01ntnof 
Sir111c11.Crea11veOflif'NQ BBCOn• · 

c~:~c~:~~~= 
Ch + f, ). Darts (tactic,.) CMICttn £!i 
clldlo RWO arlong&on, I FelhGrovc:. 
\l. onlty, M~ c:rM28.s.JN 
N .............. K,lobwd , Ptnonal 
Comp11c:r Af" . MICrO t.,02. 68 ...d 
ot htf Amcnc-an l'C lnapl.lllln"..._.llble 
....... nica SAEltil Sn111h.M Ede•· 
f1otld, W~er l'llr-. Swrcy 
Pllt 2001 SK lntclflll CMKtte, lr«II 
tcrttn IIIOAIIOI T I S m.anllllb Sofl. 
•.ire: 111dudct Mw;rochcw, ln\--adcn. 
Bact pmmom,, DodJc111t,e lc,£2SO. Tel 
Ans1r111hcr,f1fe)ll llll(c,.n) 
...... l2 Kromplc:1e""'1thalk.S.,ac: .l 
mon1hsold.nncw Joyw.d .andi.:.llof 
s- . COlt£2SO•,llw:Ufor£17'Te l 
Mc:ct.-ay(06J4)79011 
,_ .. or 'WllJI· Spttcnim onpu, 
QIIKIIC:S. e I VUJ D , C1, Nflb tbpl, 
(4 50, SpttcreJ. £6. Spc:c:tnl ln"Mrt. 
U.pfwlJthefl. Aho1 6KZXll1or.,..al 
cnic tta.e. 1 o.c •. o.bc:m•. £2.7$ 
Tel Shc-tric:ld"683)7 
............... """"'aforS,ndll.lrZX81 
IK..-.1hou1Nt.~•Tapc11,w,l111 .. nic:­

~ . Oil!) (J99 P Moody, I lkn,on 
S11-ec:1,C~ CM )()J 
A,.- I -48K Europh,i rompltte •1th 

~ruehon ....,.nlolllh. TV moch,.Ll10,-, 
k.S.andM>fl • .vc,.E..tckn1ot"llldolll)II, 
for qw,c,t ~k. 07$ o-o. Ttl 021-4)0 

"'' N 12K ncw ROM , lOOI kil,1Upt"rdu9, 
poc.dup ROMS . caMCl&e dtt t , daNa 
()OW;r,t.attltlM rondl uon ud 11nw.ed 
DWrptil .. lle..,..tM(x,q•tcd BBC), 
£"2.'.!i Tel 03QJ86.3160111ytunc 
.._.,.._ 12 + 12K,l)Mu hllty R0\1 , 
tloahfll po1n1 RO \t , lc:lldl, manual, 
~Hd1C ltl1t&tc:q11ain1cd•11h~ r 
Aw. boot Tel . Bodey 048-92.-6528 
(Soul hlllftPltlll), (1 41) NOJIO'l"CI~ 
1'1S-81 16K lc~"CI Two , mW11 OOMituon ..,,h s,ec ft 111:r«• • ....,.n11ah, J"Oll'llffl, 
boott, lob of i;ohwarc:. £2SO ono Tel 
Rust,y(0788)1112091fle r6 lOJ,nl 
S... • S... HIK' boob and liOft'Q.rc:, 
BBC MICTO Rc, ·eucd. 8HeC: Propa,n. 
mu., on BIK MlttO. L4 each Propwns 
1ndudc: A.i1e,Otd.. Al lan1a. ln,--adcn, 
Roc:lc:1 M....S. Aoorn!IOfl. lwfonpnal 
.--Tc-I Ol 1..&493,l711f1er6plt 
..... I ~ -}' pmc:$ -.I 
ut,1i1a ro, we .,.°".,., h:alr pn..:c: lAt 
~. Zor l I -.I /..of k 2. Dudl.o,w,, 
IINfQII Aigh.1 S,mulJl(W. WIU.fdry, 
(anl!(lnNII 81,t,:. l'\M»n Aindc and 
fflll.ffJIIIOfC: Tclchul01101-S49J045 
,.._ • J962. Z80 rode d 1wart 
,111crfatt for Eu dy Sorttrc:r, IMIIIWI, 
IOIMlfllrct.Mcdwi,ic:al(111htoOflly 
£75 p,111:1 cama,c T el (cor .... -.1) 02fJIJ ...... 
T.W ._. J l OI e1rd. US pot! frtt 
Tel (Comw,1)0209890688 
IKllcnA ...,thl2K+6S22pl1112 
c:as5c:llckQ, lmon1hold,hardlyU1ic:d, 
car 1 .. alld lfti.VrllDCC fon:n Nik COM 
OS4 •11h 'lnP· KUpl O.."'O o.o Tel 
A:lblftC(Ofl81"n6111) tdlC 
S....,.._ ...... S!orm.•indc1)-pc 
p.c:(l6 K)for1rtyotht , arclldc 1ypc 
PfOIRffll Tel Rllffl1dc:•249(e,"n) 
Wk-21.._~ for •• -ap..-.tllJc:lly 
Monticnor Rat · Ratt. aood COlld11'6fl 
Tel. Ch~ct111rdl "322$,8 (all for 
~=l 
..........,_, DU ..... for 16K ZX8 1 
A .... tS.ml&Ll.___,~l.!'land, 
Gulp . M,dg,c: l ()n nnC-lte 4, M~ 
Dcilroytr-i Fu111~,G1mn.ONyf:22 
T d S!Albul..529JJ 
Dlt lNI + pn.nw, and .anual , k'U, 
etie Soft,r,"11rc:wonho--c1U!i, 111d11d1111 

Asic roedl;, Frogcr, Forth A ko Jo, ­
!ild 8ars-at£1l0 Tel SIAI~ ,,." 
fll.al...,l l6KU .111C~-• 
Ml,MIOl2dlmo&1I01,ltpe,(I OO~ 
ofiOfhl."JltcudlVkldlO IWOICfttlK 
e1• be liloCd eop:-1htr \\ ,u KUpt 020 
o.o . Te l 811r•228 
~-~ 16KRA\ 1e.q,aMIOII. 
Avefll(f", S»p II Cka, ,oy,1 w;t, 
lntroduruoll lO 8awc l"uu I .t II , pflll 
'WlllmlllVC:<.OlllflUUfll'bool: lc:uth u 
one 1D011th'i 1r.1t Pncc: now ORr £160, 
ont, £120 Tel Al.Jn M.mnronl 074-488-
lill 
",... ..._ Sp«tnim pmn~ I'd b-e • 
pcnfncnd bc1wcen 10-13 Dc.1111w; 
e -. 'Cnqln' M1U Hill. Lower 
Slrc:et.tknmaN Rl28 L0 
....... bo~c:d NfteW,pn.lllCf 
p!lpC'r, --.bier+ 111n boot. ll obbit, 
A~.Cltc:Mandte~eflllotbc:nworth 
UlS. ON)' £200 Tel (Donel) T1rran1 
l h nl<l'!240 
l .._. "'"ll. ~11edcd.rnn 1Cf.7 
pmc5. uhhty RO MS. lfK.'N<h"'I nu 
1'1QH I01.Sarp2.0ic:t.. wpc,"Upc n· 
dc:r , lj P'OJIU' nmtllc:,, JO)',tic; - J, 
books,Oll. P R~.22 1',;untryOow 
Shoreh- . s-, 
Dr.- l2 + Tandy Colou r COlllf"'{cr 
'Copyca1' ..,... prop- rop,n ftl/( 

u,pa Sc:ftd O for hUW11 SAE Rdard , 
I Gree1 Part C'loK. Sou1hwd, Not· ......... 
lilNWI' DII 16K + 1t1.a11u.al and k.ad:i., 
ovc:12Stoft•-.reCMKl!ct1fldwctlt1& 
A !p 1 Simlll11t'6fl, Frogc:1 aM Sc:ra.tn· 
bk . Allo 1ou of bootJ and Mapllllct, 

1otlb111 tile lot, £IIO Tel EM!bollnw 
(032.3)5-1166 
ftSN,....C:.....-- a6te 11CIRICrf att 
Ill manuak. ~lllhhcel prosra. 
ll ardly ncd. llfl.....wcd 11ft , LO ono 
Tc-I ll 1d ;wood (025679)226h ftc:17pm 
or9Z8967 1 ut 214dunnc Wttk 
lllllll llc:MtO.pmc,l(>Odsraplafor 
lftylN"mory1W:,o.i}' 0111tp,lp Send 
IO Nell BanOII, 56 N~r Romd, Wn­
lOn, IJatli . A - SAEfor..,..edc:b nh 
on th itpmc: 
C.-....M. Olhcllo, ~.Bllc l , 
.--0-, Dn11JhU, uedc:n1 papbia. 
U 9$ e.-:h. Of (U tht lot Ako machtM 
oodetldctcrol lf orCo.unodofef,,1 Tel 
01·148 8178 aitCf \plll or 111yt1mc: 
wte lc• 
r,...,.._ TX80.1,0CPS.8:>ool.,._, 
ttalldard p;t.n. llc:I Cc:nlrvfllCt lftlerfKC 
Sut1.t.lc: for BBC. Apple. TkS80 c:!t 
lk 1::ud..-.tli .... llllA.£200 Tel 021,J29 
2JQ5afterllpn 

r---- - -- - -- -- --- - - ----

: BUY & SELL FREE AD FORM: 
I For ) Our free PCN ad. fill in th ts form pumng one v.ord m each bo,; allov.1ng a maximum of 28 1 

I word s. Wn lc tn bloc k cap1tal"l and don' t forge! 10 mcluck )Our name and addres~. or 1eleph o ne 
number . Bur don ·uc nd any m oney ... "' co ffer th1ssuv1ce 1oour private readers , free of charac . 1 

I It's wo"h wa rning. howe"e r . tha t v.c abso lutely ,-.; 11 not include ads from companies, large or I 
51nal1. Also , we cannot guaran1cc to pul any ad 1n a specific issue, but •>'ill work on a first come, first I 

I served basis. Reprints w,11 be out of order 100 unless submitt ed on a separllc form . Send your 
I complete fonn to PtrSOnal Computer N~ws. 62 Oxford S1ru 1, London Wt A ZHG . I 

I 
I 

I 
I 

I 
I 
I 

I ' 
' 

I I 
Dll Ill phn m worih of pntn I 
Ser-bk. Spice' ht•--adcn. en1 .. ,. I•· ,_ ' __ :, 

PCN A PM.29,11183 81 
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ATARI NICES REOUCEO! 
W• e1 S+lou Shop ••• o,&,91Md 10 1nnounai some 
l1 ntu11c: ~ion• '" , .... "'""'of, .... AIIII tO() to0 
P"fton.i c:omput..-1 W• be!....,. t"'-11,.,. A1at, we ,11 
new p,,u """' become lhe UK·, mott P<>l)Ui., l)ef 
-le~,., -,,,d Mw1herelofeNt1,1,ptheS+loc.a 
A1111 UNfs Club Th11 dub 11,Hety ti.1 , lol),v,, of 
Owt SOO p,og11m1 1nd wnh 'f'OU• ourch1M ol • «kl 
Of IOO OtWl'l(!Ulet WI Ml 91W1 V°" 1he l1t'1 100 I, .. of 
c;h1rge, There a<I it.so OYI< 350 p,ol ess,on.ally wnt 
11n 91mn 1nd u1,1ity Pf09"m,. some 111 l!tte<I 

=•~_:..~;,:rv~~•~ne w;;•i, .. ;: 
1111orOl -3091 111 

£159 
£228 
£349 

400/800 SOFTWARE & PERIPHERALS 

PCN A.PR29,198J 
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I 
Rites: £10 per single colunm cm . Series discoun t available . MedaMical ON : Column width, I colum n 57mm . 2 colum ns 118mm. 

)col umns 179 mm. Pubhhi..-o.tn: fa ery Friday . Copy-o.tn: tOdayspnorto publicatio n . Contxt: Ia n WhorleyonOl -323 3211. 

,.oi'._FtllllkG-.. ·, 1,"'°"' 
F-t1Nll"°°'1fo,-nont t-,U. m 
II now •••il.lti,e f ew m-oeofl'l9UWL 

TM prao,.m t.nd u1e fu l boo k•tl ,, 
wl)p!•d tn IM foflow!ng WOIOOI · 
APf*' 11, Pitt, VidM G.,_., TR S.-80, 
S,fl'Ktrum , ZX81,88C ·a•, N-8Qin , 
~ MZIOA, SMrp MZIOK . 
Obt,,,...tH h om O.lers, cw -·•• 
to P,of•u« F.H. G-,. , 

Bu,..u of lnfomvt1011 s.a.nc. 
Comnllll'l'c:. Hou #, High Stf'fft, 
CN/font St . G11-, Budi. 

Hot'•,.,. Forecas1 P1ogr""1 feMty 

NEVER UNDERSOLD! 
$lri11110mltH1rtOIP ... £3350.00 + VAT 
SiriH 11 .2mlt Dii i Ftoppy 
1211( ......................... t1tt5 .DO + VAT 

You WOll'I filWI lower ,rkts. 
El ·stoci-1nll11tl11110W! 

Plus ., ptlt'll)M(als and 50lrwar• 

ATLANTA DATA SYSTEMS 
350/356 Old Street, 

LONDON EC1V 9DT . 
01-721-1411 

JUPITER ACE 
USERS CLUB 

Newstet1tr, tott;;~ games and 

SAEr.,do< .... 
Rtmtoft. 18George Street. 

Brigh ton BN 2 1 RH 

PCN APR29, 198J 

Sm•II School Softw•r• =:.-::-:..~~~.:=c:=oby~--== 
lld'W'lquNof ll'ldMdualiNd 1NnW101CNmN. .... PacMIQN oot11111 of• ..... al 
~l'l"IM.:NClprogr...,......-.geohll.lllhe~ollhlBBC-8t«:ro. 
aCIPC)f1lld i:,, ~ ~ COI.A'N nolN, exllfOM ~ 
~progrttnlWICIPottT• 

P~TIINinel.dt ···The~~,:..~lnA!geof•··· 
.. pnoed.C.. N i!W: 

But.-ldlor•tuldNc:riptlonllndUltolT ..... ~•u•,eo­
SMAU..ICHOOLSOF'TWAAE, •1 llnehlane. Heying t.iMd , P011 OKJ. 

M & J SOFTWARE 

DRAGON 32or 
TANDY TRS-80 Colour? 

t.ots..,~VE~~~~tand 
~RAIN~xr:'ni.J!"A ~ 

Send £2.25 (plus ta,ge 56p s •.• ) k>f 
__ .. 

ELKAN ELECTRONtCS (Dept. PCN), 
FREEPOST, 

11 Bury New ROMS, PrHtwk:h , 
Manches ter M25 eu 

or telephone 081·7917813 
'24f'O#--J 

CASSITTE SOFTWARE 
.............. l ...... 1,vw.. c.-- Htl 

MACH• - 10001audwnle,venf,,,lood;lollc 
&S'l"'eM(Tt590~~ 

"' AID -S.-~tiour:toolk4.R .. __. __ ...... ~ 
-~re6ocdet .~ 

015'1.US - 12 Ntdooll ~ P'rwer 
ll4l9(Wt. -,d\ onlMlell(.,.. 
cCllift t10 ..., _____ 1'0.•l'III>-------~IC c-..a.. S. ftwar• , 

r ...... lJMMMIIC-Aotrt ..... S....-,ffllltO 

PlVS nt(I.AfHTSOFTWAtl ,tOM 
SllVlasofTMUN(HH /C MIUf1,I 

SUPl't:IY S10 [U5 IACH ,.,,.,_ .. , __ _ 
s.,ttl ... $Al.b,-."' 

YIIIINNIIHlll11 IVYSOFT ............ ,,0-.0.....,...,........, 
c.,.terf•lf 0.-PUltH 
H-)M lf,I . (07554) 4088 

A SIHClNR SOFTWARE.'HAROW'ARE 
SPECW.IST C()NVENIENTl V SITUATED 
NEAR Mt AHO MG2 MOTORWAYS 

PHILIP COPLEY HI-FI LTD 
6 WESTL EY STREET, OSSETI , 
WEST YORKSHIRE 
TEL: 0924 272545 
HOURSOFBUSINESS TUE-8AT1030-530 
OPEN BY APPOINTMENT UNTN. IP M 

8J 
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CAN YOU WRITE 
IN A LIVELY , ENTERTAINNG & INSTRUCTIVE WAY? 

An established , rapidly expanding, international publisher 
seeks new authors for its range of microcomputer teaching 
books. · 
Full back-up and assistance given . 

FOR FULL DETAILS RING : 01 ·441.4130 

R.J .L. SOITWARE announce 
IOSUBS for the ACT Sirius I 

,,,_,._ _ _,~wrinn'-IAStC 
....... tlM ,...,.,.._, lO ...,. lkvdo9 
~ ... umt..,.eoft .... . 
S.~alow :,. 
l) ~ric,-ric:, ... t , ,-.wmddaUIO 

1M ..,_,...,... .-ywlwtn • tM Kftft . 

l) A1t1-tk~ olioo.-cbu. 
J) ae- WMO, Kipliptff , UNC""-1 Mtri-
~ ........ -.-&cw. . 

4)F.U .... rarititin1vaii1Witdrwiltcdau~ --P'ri«1 SSwilllo ... toft- '-:VAT 
Ulwili.o.c._toft._ i9c:VAT 

F•,..... --"fll---,. 
aJ .L. 59(tw....,Ltd, ~eO-ben, 

)7,)J So.u,pceSt , W'adt•Mtt, 
HPh SOll t£H . T~ : WiKMlau (tMl ) .. tJI 

ICEIPYOUlt 
SOFTWAM COPYRICHT .. __ ......._ .. _.... ............ ................. .....,_ .. ......, ---....... c..i .. r.r....., 
UC.IS1Umm,IOlll,IIIIICTIIM 
Jn:lllf(ll1fl•lmm 

OSBOANE1 
£1 , 250 VAT 

-~,._ I . nr,nk! 111 Sy , "m 

REE VIDEO RECORDER FREE PRINTER 
SILICON VALUY 

01 2422 803 
061 228 1686 
051 7!2 2723 

VOl.llM.I 1- STATIS'TlCI ASD flTTISO 
ftJNCTIONS 

Mma. SO, __. ........... plrUII ,.,...-. ~~,::.-.:.:.~ --.~-.w.-----· --YOUJMlt! - USLUnOGUMMJNG 
....._ fll I S-,-. ....... , -.... ,..........., =='====-.==-----...--

VOt.UM.IJ- fUllTMEI STATISTICS 

~~~·1-==-~ ==·="~:.:=-i-w:-·---
VOLUM.14 -1"'NSFOI.MA TIONS A, 

SO.TINO A.LGOUTH.'-U 

t=~~-!Et= ----- ~m,w....._ 

M.ICKOLOGICCONSU LTANTSLTD 
S7 Statioo Road , Soutlliwllt.r, 

Hort,b• , W. Sllt-H:x, 
Teltpltotle : 040) 731811 

ORIC 1 SOFTWARE 
- All £3.00 each 

TAPE1- W0<1dC<Jp 
TAPE2-k::eCrNtnSelet 
TAPE3- FoitHum + CNt'KlefGen 
TAPE 4 - Code SoNe1 - SotW! the Code and 

""'"' T8PN - How'9Ac:counta. 

.~~IO.:.o-~ .. ~ 
Keep the bank manager at 

bay with • • • Homac Zl-Ac-­
- ----·IOIOCIO-*(,.....JOOO)"' 

................. lllftiCldMI _, ....... .., 
-=::.-::-..:.°""-Clll ...... 
- "-b----. =&=~==,.,.. -·--=. i;;e,-:-.:;.~- · 
HOMAC ............... ...... £8.95 

PO/ APR29 , 1983 



Courses 

Insurance 

SKo nd User Equipment 
I 

-~* LE *** :;::;•>oc---,,---·-1~'"": 11.MT_U_..._....... f•-=~ -- f•::: = == 

BERKSHIRE MICROSL TD 

SECOND HAND HOME AND 

BUSINESS 

MICROCOMPUTERS AND 

PERIPHERALS BOUGHT 

AND SOLD. 

WE SPECIALISE IN SECOND 
HANDAPPLEEQUIPMENT, 

ALSO BEST PRICES ON 
MANY NEW MICROS AND 

CONSUMABLES. 

(0344)84423 

PO,! APR29.198J 

MICROSHOP 

Hardware 

OSBORNE 1 
Special offer to clear stock of equipment used on short term project 

(Max. usage 3 months) 

OUR PRICES 
01y. 1-10 

SINGLE DENSITY ....................... C795 
DOUBLE DENSITY . C945 
• WARRANTY - Min 6 months 

11-20 
(710 
C660 

* SOFTWARE- CP MC S.Ste M Base &,per Cale WoridstAf 

~"':::":~...,_, 

21+ 
C620 
C770 

MATAIXPR INTER .EPSONMXBO . C295toC340 
OAISYWHEEL.Ot. lVETTIPRAXIS30 . . .... C350toC395 

CONTRACT TRICIA CARROLL . Tel : 0276-76455 or 76480 

Delham International Limited 
l'ln;;~~t-twi5ft.(1~'iu'l!:<ri1Q.lflW 
1":'Jhn' ~oz;y iV)M 

APRIL '83 NEW LOW PRICES! 
\ff~~IJ ATARl 400C OMPUTER ody C1ff ! 
Ytc-20COMPV TUI ONYCUl t ~ ATAfll 40018A.SIC ody C1 ... I flW 11KAAM odyU2! : :~::::~":::SIC=~~;:: ~.-
CASSETTERECOADf.R ody t41 1 Ot$KDA1Vf ody C2t2 1 --

Tb:As ... Alpnc:,Nn::a,deYAT _...... 

TlllAS N, 4ACOMPUTEA c,d,J C141 SoftoqJellthugldlloounelllllo~ 

At> h( MAA.OADER :( 01>-4471713 f#~~ 
(l:m1w1c»dcwe ,TVJ .. &, a cosoACHAYE. di"'"' 
COMMODORIM UII OOMrtrrUS WAUJNGTOH,SUAAEVSMltRA 

Orie 1, BBC , Lynx 
c•aa•tt•l••d• 
(with moco, control) 

Din IO Din #Id r~e Jeck or 
DinlOlhrw)lldts 
£2 .95 1ncp& p 

Texa• Tf99 /4A 
c••••tt•l••d• 

Noneedl0pey[11 50forTe )(U leads 
Ours are onty £4.ts Inc pa p. 

&nglo-orly 

CLAR ES ® m,_...._.,. --""'"' ,..,_,,.,. 

OSBORNE1 -- .... "-315•C.. tus 
lll()II0'1 • tMII 
Ad9'ffl0170t°"'¥ ms 
n1n ~ 
Ol~C-. t1J• 
1, ... ..,..,.,,..ss..... t11• =--== 

luttiMllfli 
Tel: Ot ·5t7 3197 

~ ....... ,_ 
PIX oonsidefed 

0SBORNE1 
• Monllof+cllbiil 
• Adler~()KI 
• OlwitllET12 1 + RS232 
• OSOOONE 
• o.r..toto.oom. 

.... 
£CALL 

""' tcAU. 
lromt 11.15 

~ ...... ..,o.com., 
hold~lflX*t'o(~ 

CALL FOR SUPEAI PRICES 

FRASER ASSOCIATES 
Buckingham (0280216087 

·-------------·· ____ ... _ 

" 
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SHORT -LENGTH 
COMPUTER/AUDIO TAPES ~,'::'.;=~-::=.-=~~ 

then all beck Mel l'Nx . 
Premium Gr9de Agf • R.F. W. Cassettes. For 
example, with • minmum ordel' of 25, you 
can purct,49e 25 cassettes of 21111 mnutes 

~~i= .~.1: ~ postage~ 
post with your remittance k>: ~ "--
=~~.:-~· ::::,.~= 
PE22:0UA. 

AMprloN-.hcA.1"1wolVA TM tn 

To.~!:~~· 
Nr. Boston, Lincolnshire PE220UA 

~~=.c.~=c:: 
al*) 25 c•aa•tt•• 

-C1.95p&p) 
0 2'h:ITW\9... .. ........... £10.70 
a s,,......... . ............. t,o.95 
0 6mins ... . . .... [11.20 
0 71,,\fflffl ................. [1 1.'5 
0 10mins ... . .......... £11.95 

50 c .... u •• 
foncWng £2 .• 9p&p) 

D 21Aimina.... . ............... £19.95 
0 5 mini .. ..£2(U5 
D 6 mini ................... £20.99 
o 7-y, rnins .................................... £21 .49 
0 10rnins ... . .............. ........... £22 .49 

100 c••••tt•• 
(including £3.50 p&p) 

0 2'k mins •. C38.50 
0 5 mint........ . .......................... (39 .50 
0 6 mina ................... £40.50 
a 1 1Ai mini . . ........ ......... t•1.so 
0 10 mini ........ ... [43.50 
Including inlay card & aide-i.bets . 
Total Remittanol [ _____ _ 

NAME----- ----
ADORESS------- -

I endoN mycheQuelro ____ _ 

P1NH make cheque/PO peyebte R.F.W. 

, . ....._ ... 
'"" 

... _ 
OI UJ,,n 

MICROSHOP 
Accessori es 

DRAGON'S TEETH 
The Dragon Dungeon vaults are filled with the widest selection of software 
and periphera ls for the Dragon 32 available in the UK. 30 page catalogue of 
Dragonware available (SOp, refundable first order - free to ciub members) . 
We are also the home of lhe largest Dr agon User Club in existence and 
publish the monthly news letter·oragon 's Teeth". Annual membership £6.00 
(6 months " trial subscription £3.25). 

~ > 

THE DRAGON DUNGEON, 
PO lox 4. AIMMHll1MI, D1rltyslllr1 OU 1AO. 

TEL: ASHBOURNE 44626 

NEW FLOPPY DISC 
STORAGE SYSTEM . 

AlPHA DISC Fllf STINIE 
A RIGI) pi..-c bndlr 11"'1 10 <bble cut tree 

==r-==~-==.:cc:J=: 10roo,,s•1,·nrdlllc:1 
a.-..Cobn RedWICI 8'A IOr 5' •• 

At!f: mM ~ '~;.'~~'20 
Atl&'JO t10.1S P&PCl 2Sp,9rbndlr _,,, ... ,, .. ~"""'' "' 

1aCOLOUAS 

RG85YNC 
SOUND 

BfllGHTNIESSrl'IOLUM[ 

CON TAOI..S 

SPECIAL COLOUR MONITOR 
DI Tff! IIASIS CIIUIIJR T.V. COIV!RSIOI 

From £49 Inc vat 
ThtiMrnoMOrt#•~WIChlhtBBC, 
LY™. One. Acom, and.,-,, of1itl" comput,n '111'191 
RGB 
111~Cdourl, plul~eor.a. 
OuMly IOUnd ~ .. fNI loudlpMM,, 
~contto'.lorblgqi..iitylOUndlrom'f(Nt 
computer • ~ '· ~., htw,,g .. Note INlurNlor"°"'compullll'dllplay","*'~· 
~ S_AE lo us llbel9d -cot.OUR 

OR" 
ALSO AYAILABt.E AT SPECIAL CW:FEA 
PNCIE: New 14 lncil co1out T.v. #'Id co1out 
monllot"wtth .. .,....i..tu, • . f\My ... MCl#'ld 
wtth 1,,_9"'"1n1Mforonl'yt175Hcl . VAT. 
Con» #td ... Id lor. dlmontulJM 

KK ELECTRONICS 
12 PMMtNd ~ Str9M London Sf.11 

* SPECTRUM 
SPEAKER * 

loc.cyourbNpwlthaSpecuumSpe&k er. 
JUll ph,;inloyour Mic lnpL Compaetewtth 

.olwnecontrol.NoadenngnNded. 
Onl y'5.501ac. PA:P 

Alaawt.lle.lllf~O- . eur ... . .. u..,....,o.r.... 
T ·uttllllll' 

Pro ~umm101l lbc 

PET/CBM 
BvR,1clo",;,1 

Smd .....,._,....__,CMP'IITCIJM•Cl490 

, ........... 'PO ... [ 

N ...... 

DRAGON 32 JOYSTICKS 
Top qua lity, nay to hand .. Joyat lckl, 

for the enthua5-1tlc gamu paay., . 

""'-' £1!;!_ 5_ .... 1'5pp&p 

CASC OM 
a7 EL STOW ROAD , 

BEDFORD IIK4 2 9 NT. 

PCN APR29.19&J 



IHCRO USIII T-S HIRT S 
El"SOH SHAN' tOMI 
m, SK<:.::.':, =~ 

.,_ ........... , ................ ~::~-==-~-· -~-===-.:.:.:..-: 
;m",'!"""o86922831 °'°""illl! ,., __ ....................... ~.,... 

• --· tlMllt • 
.. WUT OG , U.UNTON. OICOH. OQCIOQ. 

COMMODORE 64 
SOFTWARE BY 

IMPEX 
IUSIIESS AN'IJCA TIGG 
80 COLUMN BOARD 

EDITOR PAC 
WORD PAC 

FILE PAC 
INQUIRE PAC 

CALC·PAC 
ANOMOAE• 

HOIIEAIID 
lmllTUIIIIEIT 
BASIC TUTOR 

ACCOUNT PAC 
HAPPY TUTOR 
BlACKJACK 
SKETCHPAD 

SEND LARGE SAE FOR CATALOGUE 

DEALER & 
OVERSEAS ENQUIRIE S WELCOME 

IMPEX OESK,NS (UK) UMrTED. 
METAOHOUSE,SECONO WAY, 

WEMBLEY, MIDOX. 
01 ·900-0999 TELEX 28604 

"'--~.....,.._ ... _ .... __ 
THEDATA •.. .. _ ... _.....,.._ .. __ .......... -

~..::;-..:.:.~=...-: .. ------­·= .. -. .._ __ .....,.. ___ IIAte_ .. ~ . ,-,,,_.-, .. •Ol9C,t,,_._r,,oo 
· -005 •-CN •~ • • ,,_•TIISIO•Oo- • , ... , ..... ,........ ___ _ 
-- *'°'Ji::=';: ci--~u. · 

flCN APR 29, 1983 

Services 

[1'1 
MOffUTN1wau..- •• 
l1-•aldl•"'--1'1alltd~ .......... ll'IClll•-OIN,.,..,.,MOlllp,olMt,l,i ,_.~ ... ,_ 
Wlllld. Donlllll._ _ _.'l'Ol,I.V01.14ooll,.....IOtllll~~Olc,hollog,IP*IO ....... I .......... VOII 
dlllr!l_,_.,...,.. • .,.,.,.... . ..... pe,ti,a~-..__ 
NO hlU INVOLWID ~?~=====--==~ll'ICl---=-A~=== -~ ........ ~.___ .. , .. ___.11'9Aie~.=: • ..::::i .. _. n.~ .... 
-C1111TV-..9""~p,ll'M.,.,..VO,,.,._ CIIII~ ......... ==-~"':.!'.c;-::-.::~~- IOT...._polllfw.~puut91and_ ,...,. 

"-~flwvMI ..,.,_ n.-dy,wnoc:---~----. ... w--lutdlllr! lit,IIIW. _ _... ..... ~ .. IIIA.Oalll....S111CN¥,...,..IO .......... ..... )IOU,..,... .. ~ 
~ltlOI.C{IILW'8W'IID ...... -~."'-MIOl'OU-tll,¥rlll"°"'-W. ...... )IOU-~~ltlOI.C 

KE.MA HANDELS GM8H DEPT PCMII , BfETHOVENS TR I , IOOO Fr~ Oel'nway • 
T .. : (Oll 1>747IOl,T ... 14127 130tflcltloUts1~ 

Software 

UK 101 SOFTWARE ON TAPE 
_ .. ___ ,,__T_ ~-Ul~M-..... -

~51:-::e?-..:Jr~ 

FOOTUll POOI.S l'IIOGRAII USTS 
l11rieref,rtltr1nctbtltlloml1, 

•r1ws1ncf1•1Y1 

Picksout~wrth0Yel'"generousodd1on 
fixed odd1 coupons 

can input new set of league uibles and SM on 
anothetcassene 

A'4!WllefofthtZX81161<1nd 
ZX-n,m481< 

C11stttt ,111 lnl«ml tlon lsafftt 
0Nytlli.15111C . 

HARTLAND SOFTWARE 
DEPT N, 8 PENZANCE PLACE 

LOHOONW114PA 

INTRODUCING 
DATACLONE 

lh e Specialists 
in Software Duplication 

D.ltaClooe 1s the first 
comJ>iilll) m the UK cst.ibhshcd 
spcciftcall)' ror the dupliahon or 
di1t.l asscttcs 

All other duphc.;1tmg houses 
arc aud,o oncnt.itcd - onh· 
D.lldClonc h;.u a duphCi!hni 
s,1tcm designed from scratch 
purrh to hilodl<" computer 
inform.ahon 

'!'he roult' 
Crc.ith unprO\cd rcl1.abiht} 

m d.it.i trilnsfcr r.ito; from 100 to 
bc)ond 2400 baud - prC\10t1sly 
Ulliltt.11 11.ilblc 

All fomub c.itrrrd for 
QuanhttCS from 100 lo mfirnt} 

C.Onbct us no,.. for 
brochurr 

O..taClonc - the first 

DATACLONE 
1-7 I lar~ocxl A,cnue. 

London NW I 6LE 
Tel 01-724 l768 Tele, 21879 



Rouble 
trouble 
Companies that t rade with the 
Soviet Union dosoat their per il 
- Control Data was once paid 
m Chris tmas cards for a mam· 
frame 11 shipped to Russia. 

Nothing daunted. Rcd 1ffu. 
sion Computers is happily 
filling an order from the Soviet 
Ministry of Gas for £9m worth 
of systems to be used for spares 
and mainte nance planning on 
the Siberian gas p1pchnc. 

And accord ing to Rcd tffu. 
s.on 's sales and marketing 
director Ken Coullcr, its Tclc­
putcr terminals 'arc gelling 
ra"·c rcvie•·s ·. 

Life behind t he Iron Cunain 
must be truly dull if vie•data­
lype terminals get ra\C rcvie.,'S. 
Perhaps the Russians will ex-. 
press their gratitude by paying 
in hard currency. 

Soft flannel 
PR pcr50n for Inform a tics 
General at launch of new pro­
duct to link the IBM PC to IBM 
mainframes: 1bc user friendly 
software lets you dete rmine 
what 11 is thal you want it to 
ac:h,cvc. We call this the task.' 

QUIT 

PCN Da tehne s keeps you in couch wilh up-com1nge\' ents, Mak e 
sure you ente r them m yourd,ary. 

PCN Datelines should send the information at least one mon th 
before the event. Write to PCN Datehncs. Pc rSOnal Computer 
News . 62 Oxfor d Street. London Wit\ 2110. Orgamscrs who .,..ould hkc details of com1nge ... cnts 1ncluded in 

UK EVENTS ·-Manchuler ll omc Compu ter Show 
HP ICXX> Us,crs Edubthon & 
Confe rence 
Computer Trade Show 

Mid land Computer S~ 
RIHA Com puter Conference & 
MK"ro City '83 

Computer Open Da) E:ii:h,bttlOfl 

Comp«Sroc b.nd 
In1ematlOlll.l Word ProocsMn, 
E:ii:h1b1tion 
Computcrs lnlll(City 
ComputerOpcn Day 

..... 
Apnl 21·23 
Aprll26-28 

Apnl26-28 

Apnl28-JO 
Ma)I0.12 
Ma)I0.12 

May12 

Ma) ' l1·19 
May24--27 

May24--26 
May26 

- ..... 

" 

lnfonnation Mana1emcnt E.xh1bt1ion April 26-28 
&.Conference 
Compcc Europe Exh1bit1011 Ma) >.S 
Nationa lComputcrConfcrc.nct& Ma) 16-19 
E.xh1b1t1011 

Compu1crt.COMmunl('allOftS Ma)31·Junc.l 
& EkctronK"TechnoloaY 
Exh1btll0fl & Confe rence 
lntc.na tionalCompu1erTcchnolo&)' June7-10 

·-Midland llotel. Mancheste r 
l leathrow Penta ll occl. London 

Wembk y Conference Cen1re. 
Wcmbk) 
Bingley !t all, 8 1rm 1n&ham 
Bloomsbur) Creil llo1el . London 
Bristol E,;h1btt10n Complu 

The Post llousc, Sou1hampeon 

Kehmllall ,Gb1sgow 
Wembk)Confe renccCenlre , 
Wembley 
Barbtcan.London 
Stnllhmorc Hote l , Luton 

·-McC0t m1Ck l'tac.c, Chacal(). USA 

Centre Rogic r. 8ru§Kh 
Anaheim. USA 

Mclbournc. Ausuaha 

-Pe1er Frccbrcy, ASP tllh1bthons.01-4J71002 
Conference Scrvt<:CS, Ol·S84 4226 

JohnCok, Reed Exh1bth om.O l-6J J8(M(I 

Roy Bratt, Rcc-d ()1.h1bmom;,Ol-6.ll~ 
Joe Hunting, RI BA Sc!"''tcel Lid, 01~7 8991 
Stephen llybl. Tomorrow·, World Exh1btt1011, 
0272 292156 
Tony Kam1mski, Couchmcad Commumc:at10111, 
01-7781101 
T~yC annon, Rcc-d C~hlt~11ons,Ul-6-l31lMO 
Ph1hpLcMasun e r,8CTA.01-405623J 

ManoMcoli, On lmcConfcrencn.0927428211 
TonyK•m 1n1sk1.CouchmcadCommun1CallO!li, 

Ol-,::OI -Tony May.Oapp & Poha l .021·.3843384 

TrattyCannon. lPC Exh1bttK>ru, 01-643 BOao 
Amcr,c an Fcdcr allOfl Qf l nformahon Process ing 
Soacuc,. 181.5 N L)·nn S1reet, Arlmgton, VA 
22209 
Cl::.llA. l'O Bo~ 2.59. Rost\lll C. 
S)dnc:).N S Yt 2069 

l lon g Kong E.llh1b11K>nCentre,l lon1 Terry l l1II. Jndusuial&T radc Fairs International 
Kong Ltd.02 1-7056707 
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ALLTHEFUN 
OFTH AIR 

How do you fancy getting away from 
it all with a trip in our hot air balloon? 

Sounds tempti ng doesn't it. Bui it take s 
skill and fast reactions lo avoid 
all the )1azards. 

Are you up lo it? 

Could you manoeuvre the balloon 
over the tree lops and mountain 
peaks, while st ill keeping an eye on 
your ballast and your fuel because 
when it starts to run low you'll have 
lo descend and not beingdistractec l 
by people throwing stones al you 
land carefully on the fuel pods. 
You'll be lucky lo rise back up 
again. Bui look out!! 

Watch that kite does n't become 
entang led wit h you and don't 
wo rry abou t that noise its onlx 
the aeroplanes that come 
diving and swoop ing al you . 
You'll need lo rise higher to 
avoid the turbulance from 
the windmill blades but 
as you do you're likely 
to run into storm clouds a nd 
bolts of ligh ten ing. Also 
higher you climb in I 
stratosp here the more di!ffi:ult lh 
balloon becomes lo han'cl'le. ~ 

By now you' ll start lo pan ic!! a 
wo nder how on earth you're g 
make ii. but then again that's 
fun of the air. 

r:,o:'C:,r:'ni:'11":" - - - - - - - , 
I PulsarSoflwue..15Moorfidda.LiverpoolLZZBQ . I 
1 1»\e,lSeru!>hnw __ oupiesof up.up•nd •w•y I 
I ;:'.~'7:i: :,~'~;:!~l~)~:;:il!l'or llK disc. I 
I t1.>rlf.1r,u, ~!W) ) I 
. ~11111 11111111 1111, 
I l mc:1.-cheque PO fort_ I 

i\,Ulll'-- ------ --
I Addrt'U I L-----------~c.~ 
• OSl~rn'n~ ~ 



• COSMIC INTRUDERS 
The OrllllOOI and best 

intruders game with some 
new rwws- how Jong can 
you last' 

ANY GAME JUST 

• ROAD FROG 
Gwde Froggy across the 

road. then the nver and 
finally home - but beware 
the EvJ/ Monster! 

£5.50 
Including , VA T, post 
& pack and OUR NO 
QUIBBLE REPLACEMENT 
GUARANTEE 

SPECTRUM GAMES 
FREEPOST MAN CHESTER M 3 8BB 

061-832 9143 
DNler enquiries invited 

Featuring : 
• Bi-Reso luti on Gra phics 

• Sensati onal Sound Effects 
• Authentic Arca de Acti on 

• Machin e Cod e Thrills 

• ROCKET COMMAND 
Speed across the planet 

surface to defeat the aliens 
and save the Human race -
smart bombs and hyperdnve 
roa,dyou 

• MONSTER MUNCHER 
Chomp the apples m the 

maze before the momte rs 
eat you - tf you can swaJJow 
the boosters you might even 
earlhem ' 

---- POST COUPONN OWTO: -- -­I SPECTRUM GAMES , FREEPOST MAN CHESTER M 3 8BB 

I 
MyZX~ AnyVJCao 

Piea.se Monster Muncher ~ 0 

I 
rush me Rocket Command _...._.. 
a copy Road Frog B 

I 
of - Cosmic Intruders 

SPECIAL OFFER -SAVE ONTW 0-

I SAVEU .OOON ANYTWO GAMES-PATONLTH .00 
I enclose chequ&'P.O. fort ____ _ 

I 
or pleue deb11 my AcceN Cvd No. 

I 1 1 1 1 I I I I I I I I I 
1._NAME __ 

"- ADDRESS-------------, __ _ 
'\,; • FREEPOST NO ST AMP NECESSARY 




