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Theywillm 
go crazy with 

"One of the best examp les of user-defined graphi cs that I hav e 
ever seen, along with excellent sound effects." 

... Home Computing Weekly 

"One of our best games yet." 
... Terry Grant, Rabbit software director 

"An obscene celebration of slaughter." 
... Home Computing Weekly 

"My Terry wo uldn 't do a thing lik e that ." 
. . . Terry 's mum 

Now appearing at your local computer games shop,Boots, 
WH Smith and Rumbelows. 

~OH.~' VJC-:i.o ll eBM-64. 



Micropaedia 
Second or a 1hrcc-par1 in·d c pth 
look a1 Acorn 's Electron. 1111.s 

week. games. bu.sincS$ 
sor1warc and mor e abou1 the 

Electro n' s 813C Basic, 

1;,@Uf t;fJ 
Monitor 2 
Sinclair·., nc"' micro- OE D. 
page 2: A lari rounder pioneer:,, 
ne w robo t. page 3: 
Appl e-Frankhn t ie decided on 
penal11es. page 4: A1ari kce~ 
its po .... dcrdr y. page 5: CP,M 
on a ch,p . page 7. 

PCN Charts 9 
Follov. the progress or )O ur 
favo unt c micros and soft,...a rc 
pad. age:,, 

Random Access 11 
Yo ur comme nts , and a £10 
prize ror a siar kucr. 

Routine Inquiries 14 
More querie s soh cd by our 
panel of c ,cpcrb . 

Microwaves 16 
Readers pa:o,:o, on a rew nuggcb 
o f micro wisdo m to help micro 
U)t f :o,. 

Readout 24 
Rcdouhlltble rcv 1cw 1:. of so me 
of 1hc la1es1 micr0-0r u:n1ed 
publicat ions. 

I PCN Programs 65 
I BDC M itro: In Min efield. )O U 

I 
ha\'C lo carefully negot iate 
) Our w ay O\ CT a minefield 
without gellin g blo"'n up. You 
don '1 gel a mcra l dcc 1or but 
you do gc1 some d ues to help 
) ou on your way. 

Data basics 23 
A complelc guide to all 1he 
prod uces you a rc likely to want 
10 add to your micro . 

Billboard 82 
Pin your own FREE ad or 
simply amble throu gh PCN's 
buy. sell and exchange column. 

Quit/Datelines 88 
Co ming e,·enls likely 10 be or 
int erest plus some past ones 10 

rai scas n, gger. 

CO\·cr pho to by Jay Myrd;d 
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PCN HARDWARE 
Hitachi MBE-16002 
Hitachi's IBM-co mpat ible has finally hit 
these shores and Igor Th omas finds out just 
how well the machin e has survived the tr ip. 

PCN SPECIALS 
The Art of Adventure 

18 

27 
Will the tex t-only adve n1ure game survive the advent of gra phid tcxt advent ures. John 
Lett ice dec ides whether the rum ours of its dea th are indee d prematur e 

Genie characters 30 
Keith Hook shows you how to move the unsprite ful Colou r Genie's characters aro und 
the scree n with his mach ine code program. 

PCN PRO· TEST: PERIPHERALS 
Acorn Teletext adaptor 35 
Acorn is finally on the air . and Piers Letcher tune!) into its new 
Teletext adap tor 10 determ ine whet her i1's safe 10 lei your 
BBC watch T V. 

lntegrex Colour jet 
printer 
Piers Le tcher continu es his look at new co lour 
printers with a review of this ink-jet model from 
lnt egrex. 

PCN PRO-TEST: SOFTWARE 
Compile with the 64 

36 

51 
Da vid Ja nda lets th e DT L Basic comp iler speed up his Co mmod ore 64 and dilicovcrs 
how it clocks up . 

Spectrum in print 53 
Three new packages for the Spec trum are spruci ng up printing. Ted Ball tests Dian . 
Microp rint 42/51 and Multifont. 

GAMEPLAY 
Dracon: Devil Assault. wasps and Dra gon racer are at the start ing gate 55 
Coonmodore 64: Forbid den Forest and Siren City let you explore the darkness. 59 
Vic 20 : Survival in a games pack and a Cou ntdow n to doo m. 60 

f. 
' 



Sinclair on cue :i::a:nsets 
Acoordi ng to a source close 10 port able busine~ compu lcr . Enterprise 

~~·it' s launched next ~;bf,t ~~:!~~r~s1
1:::st:::1~~:0L=;i~lu~ ;~~~~~ ~hc~OOrivcs. a full·tra\·c l British hi-fi manufacturer Amsrrad 

and tbal~~c i.s •.;:~~:' weapon a 68{KX).-typc processor, htl\'C two PCN"s predict ion that Sincla ir is to launch a direct competi1or to 
- Sindalf S nc h like a portable Microd ri\'CS bu1ll·in. come v.ith would use the CMOS RAM tcch· 1heEla n Ente rprise in April or May 
tooks >1cry muc armed with 161' 128K RAM expandable to 148K. nologywaswro ng.butt h1smac hinc this)car . 
businc ssco m~ut(~inimum ), dual have mull i-tasking faolities using w1llbccompcti1ivcmbothpnccand Like the Ent erpr ise, Amstrad's 
CMOS _RA . uid Crystal Dis· ' Sinclair' s ODOS propnctary opcr· applica1ion to CMOS-based port · micro is said 10 ha\'c 64K of RAM 
Microdnv «, 1 ~i~clair Oat-screen atingsys tcm andcost£399 . It 1salso :1blc micros . The £399 price should and lobe ZSO..ba.scd.rosting about 
play screen (a bard to read). a ~id 10 ha\'C full ne tworking and putthc machmcup aga inst1hcrush £200. Its cxp:1nsion capabiJjtics 
would be too d the ability to RS232 interfacing. RGB output. of £400 to £1.000. business shouldbcsi milartotheEnterpri se. 
full·travel kcyboa r · posite video \ joystick por ts, modem facility. a machincsexpectedfromJapana nd which grows to 3.9Mh. and its 
run a pr~~mn screen . h proper Qwen y-s1yle l}pewritcr range it alongside the BBC Micro. grap hics will be similar to the 
monito r with £400 and £5,00. / keyboord. five func1ion keys. and The prtce will also pul this new BBC's. 

l~wi;·n~cos;;•;be.'"•e•e•"-- ·-·-- four cursor keys laid oul on ei1her machine outside the prO\isions of The Amstrad micro ha.s a s.cpa · 
side of 1he space bar like the Orie . Sinclair's agree ment with Timex rate numeric pad plus bu ilt-in 

o. Ille W- P'CNIHt Ncwember The macl'tinc is said to come "ith that allow Timex the North Amer- colour monitor and casscue deck. 
·super-c nhanctdSincla1r Basic"and ican rig.his 10 an) ·personal compu· and three-channe l, sixocta\'eSOund 

S,,GHt~ five pieces or software including a te rs' selling for under S.500. So capacity. 
Sinclair Resea rch·s long-awaited wo rd-processor. databa se. and Sincla1rw1llbcfrcetodow hate\'Cfl l It comes wi1h Cent ro nics inter· 
ZX83 business micro is due to be sprcads hcc1. wants with 1his machine m 1he face and pro vision for an add-on 
launched this week. and there·s Much or this "as predicted by ortcn lucra1ivc North American disk interface. bu1 no RS232. 
e,·ery indication that it's as l' CNin lssue36 1ast No,e mbcr. We mark c1 without being held 10 11s 'A-here.as the Entc rpnsc has l"in 
l'CN predic1ed two months ago. said that 1hc ZXRJ would be · .. a associaoon with Time x. cassette ports. a printer po n and a 

1-- --------------------------------i serial port. the latter pro"idmg a 

Silver Reed 
pushes down 
the daisies 
Japanese print er nvalry is begin· 
ning 10 spread to the UK and t he 
result could be much cheape r 
primin g. 

Silver Reed and Brolher. which 

Wild West 
Shootout 
winners 
Many of you rose 101hechallcngc of 
o ur Wild West Shoo1out compcti· 
11on pu blished in No 39. The ten 
winners picked a1 ran dom will each 
receive a hght rifle. made by Staci. 
Compu ter Services. and lhrce 
games. 

These winners were among en­
trants who unscrambled our 11-hnc 
program 10 disco\'cr tha1 members 
o f the famou s Oanton gang arc 
buried at Boot Hill, and the mining 
1own is Tombstone. Arizona. The 
lucky 1en arc: 

Paul Ko lcnb rander. or I lolland: 
Waller Oark. or Wall.send . Tyne & 
Wear : B Cowe n . or Darwen. Lanes: 
AR Heinrichsons . or Wokingham. 
Berkshire: Laurcnct: Steen. of Kil­
messan. Co Meat h. Ireland : DJ 
Glassey. or Freshwater . Isle of 
Wight: Simon Andr ews.o rBi shop­
bri ggs.Gl asgow:Ge mma Conficld. 
of Londo n N22: William McA lecr. 
o r East Kilbride, Gl asgow: Tony 
Buckcnham. or Wirral. 

To everybody else who entere d 
anddidn ·1 win. l' CNw ill be running 
more competi11ons at inteT\als 
th rough the year, so keep )Our eyes 
on future is.sues. 

un1il rece ntly have been fighting it 
out in the typewriter busmess. ha,·e 
both launched prin ters that bnn g 
pnccs 10 new low levels. Brother 
has ronccn tra1ed o n the portabl e 
1ypcwnter,pnntcr style of sys1em 
(Issue 35). but Si her Reed is going 
for daisywheel users 'kilh a 
vengeance. 

hs EXP 500. dis1ributed in this 
coun try by CW/P Computers (01· 
828 9CXX>). prini s at a pedestrian 14 
cps but its price or £299 includes 

VAT .a 12-monthg uaranlcc.an d a 
parallel in1crfocc. 

An RS232 interface comes for 
£50e x1ra. 

You can use JO. 12 or 15 pi1ch 
daisywhcc ls to vary the den.sit) or 
printing , and 1he uml also orfcrs 
emula tion to run orf Word!)1ar and 
other "'Ord proce~ing programs 

Well es1abhshcd in 1hc UK a-. a 
suppl ier of 1ypewri ters. Sil\'cr Reed 
has 260 service centres around the 
countr y. 

networking facility. 
Made in Japa n. Amstrad's mkr o 

should sell through high strcel 
stor es. 

Malcolm Miller. Amst rad's 
mark eli ng directo r. was keeping 
quie t ahou l the micro. I le did . 
howc\ ·er, confi rm 1b launch lime 

Mean'" hile, disk drives for 1he 
Enterpri se should be ou1 a1 the end 
o r August. There "ill be a choice or 
single or doub le JY..in Sony-type 
microflopp1C!) giving up 10 4f\·lb. 

Portico seeks miracle 
Portico is struggling to find a future 
for 11s Miracle por1able micro. 

A severe cash crisis has forced 1he 
company 10 try to re-structure 115 
financial arrangements. and a1 the 
s.amc time it has left its South 
London orfices. But a company 
spo kesman said that a miracle along 
the lines or 1he raising of Lazarus 
wouldn't be necessary - Pon ico 
"a sn' t dead yc1. 

·11 isn'I a simple foture. bul 11 
docsn· t look irredeemable at 1he 
momen 1,'hesaid. Po r1icoisloo king 
for a refinanc ing arrangc mcn1. and 
al 1he same time is moving to new 
premises, the spokesman added. 

It has ld1 ih London SE 11 
prem ises without lca\'inga forward­
ing address Yl-hich has led to 
rumours that it had gone out of 
business. The spokesm an com· 
mcn1ed: ' If you leave without giving 
a forwarding address you im­
mediately d raw all sorts of re· 
marks.· 

He could 001 comment on Poni ­
co's immediate prospects but ack· 
nowledged that the company has 
laced a SC\'ere cash now pro blem. 
Rade Systems. the company that 
supplies the Miracle's processor 
boord, said 1hat it had taken no new 
ordc11 from Portico for over a 

mon1h - prcvious.ly i1 had aver­
aged JO to 40 uni ls a mont h. 

The Mirad e was launc hed in 
autumn or las1 year and attracted 
some \·cry comphmen1ar)' reviews, 
Costing £1.795. it has64Kor RAM . 
64K o r cache memory. 1win 386K 
Oopp ies and a s" athe of free 
software. PCN(lssue29)sa1d: ·Toe 
Portico Miracle may seem a little 

hke a hoperul latecome r. But 1his 
particular 280. CP/M plus free 
software in a por1ablc box offer ing 
isa liulc bit special .' 

Ironically PCN"s reviewer com­
pared the Muacl c 10 1he Osborne. 
another machme ~11h a consider· 
able shadowo\ er its (uturc - but 1n 
Osborne·,. case this could be sct 1led 
a1 a maJOr mcctmg next "cck . 
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Prism lets mole 
out of the bag 
A pcrwnal robot called Topo. the optional Androv.agon. You corn· 
mole. is about 10 burrow in10 the mumcalc with the robot lhrough a 
UK. two ·wayi nfra -rcd link ina language 

P1 n 1s expected to launch Topo based on Forth: !here ,s an option to 
here iswcck. T hcrobo11sb u1l11n make Logo a,·a,lablc as the Ian· 
the U::,by And robotofCalifornia.a guagcof instrucuon and ano1her to 
company SCI up by none other 1han gl\'C the dc"icc complex scnc s of 
Nolan Bu.)hnell. the founder of command~. 
Alan. In 1hc US Topoe<hlS Sl.595 :.nd 

For the moment Topo only rum, dch,..em·sarc runningbc:t"'cen four 
off an Apple lle or II+ v. ilh an and ~•x wcelo. behind order... t.·lr 
RS232mterfatt;butAndrobot (;:t)~ Bushnell. a showman of many 
1ha1,crs1onstointcrfaccv.ith l BM . )·ears' experience. is offer ing a 
Commodore and Arari machine~ spc cialcd11ionrobo1v. 1thh 1ssigna- Motorola 2000 Series - MotOl'OU's SJltems debut ifl the UK. 

v. 111 be read)' by rhc spnn g. ture engraved on a plaque to the 
O men b, 1hrcc 8G31 micro- first500buycrs. 

processors. {he robot IS capable of We 'll g1,e full de1a1b or Pri~m·s pushes out 
moving around. talking (m d1rrc- plan~ for the pcrwn.t l robot in the 

t- '_cn_,_1_,n_g_u,_g,_,_)._,_n_dp _u1_1o_ng __ •h_c_u_K_n_c_"_·_·ec_k_. ____ _ -t Unix boat 

Soft sectored 
M1crodist.. sof1ware is sianm,g 10 

come through 1n ,o lumc a~ 
Hitach i'~ Jm dist..s c.ttch on among 
BBC users . 

A spo kesman for Advanced 
Memo') Sy~tems. which ~.ells the 
1-inachi dnvc s. said 1hc rclati,·c lact.. 
of sortwarc had held b,td the Jin 
um1s. But software houses are 
making 1heir products a,ailahle on 
the disks; educational sor1"'arc. m 

particular. is beco ming more 
common. 

The software houses conce rned 
are Gcm1m Markcung (0395 
265165) with business packages. 
Cares (0606 48511) v.ith u1,h11cs 
includ ing the contro, crsia l tape-to· 
d,~k rou1inc Replica 11. Bourn e 
(0794 523301) v.htCh spccia li~ll m 
educJtional '°''"'are. and 8cc8ug­
Sof1 or I ligh W)·co111be. ---· 

The Unix 68000-bascd opc ratmg 
system recei,cd 1wo boosts this 
Y.cet.. v.ith 1hc launch of a new Unix 
machmc from Motorola omd the 
deve lopmcnl of a Umx tra111111g 
scheme. 

Thou gh nei ther 1hc new machmc 
nor the grea1er a\a1lab1hty of 
tra ,mng t!I hkcl) 10 sm kc fear mto 
the hcar1s of ~·ISDOS or CPIM 
sof1w,1reM1ppl1ers. Limxcould Yiell 
grab an incre.1,ing share of the 
upmarket demand for expell!-ol\C 
spccialis1 ope rating ~)~!cm,. 

It can't expect 10 ha\e much 
1mpac1on the homccomputc r sccnc 

a!I )'Ou rcall)' need abou1 SMb of 
storage and a hard d"k. Th e 
:,.ugge~1ed ·conligura11on · of Motor· 
01a·s nev. 2000 ~ries mach ine 
(Marling at £10.<XXJ) includes 70-IK 
of RAM and a 20Mb hard d1!1k. 

The Mo1orola machine 1s also 
sigmrtea nt becau,;c 11 markstht firs1 
move """ ay from compone nts and 
sub-sys1em!I by Motorola 1n the 
UK. ·1 he mac hine is. of COUr-M:. 
based around the Mo1orola 68000 
processor ror which the Umx oper ­
a11ng ~Js1em v..isv.ri11cn and can be 
expanded to co mmunicate ,...ith 
mainframe~ 

The new Uml training ~hcme. 
0-Rain (from 1hc Ou:in11mc and 
lnstruc11on Ser companies). will be 
offe ring cou~~ in Unix. the C 
pro gramming language. Ada and 
the new System V ,•crs,on of Umx. 
The courschtart in February. 

NEC portable 
in shops soon 
l"hc NECporlablc PC-820 1Acom­
pu1cr's arrival m 1he shops ,s 
imminent. 

A ~kc!lmM for NEC sa,d 1he 
company had Just rccehed ·1,...0 
jumbo-jc t-full~· and o;hould ha,·e 
them in shops by the end or the 
mon th, 

Th e CMOS RAM Tand) Model 1-'-=== '---========='---'-===-~ 100-lookahl..c ponablc computer 

ZXSpectrum 
Interfaces 
on-stream 
Sinclair Research rcpons that pro· 
duc1ion and d1s1ribu1ion of bot h 
Inter faces I and 2 for 1he Spectru m 
arc runmng ,;;moo1hly. 

Acco rding lo a Sind;ur spokes­
man there arc atholu tel) no prob ­
lems in suppl)ing 1he Intc.1-cc 2 
which prO\•idc~ a games cartridge 
port and jo~tid. fac1htieJ1 for the 
Spectrum . The produel has already 
gone 11110 retail ou tleh after the 
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u, ual S111cla1r mail-order 1mroduc · 
tion . The morellOp hi!lticdted Inter ­
face I. hov.e\Cr. is st ill a mail-o rde r 
only prod uct. 

The good news is the produc11on 
rate 1s now up to I0.000 interfa ces a 
month. The accompan}ing ~hcro­
dri,e uni Its produced at an cqui\ia· 
len t rate-S 1nd:ii r i~ ,1illspe c1f)·ing 
one M1crodrffc pe r 1n1crfot"C 

The bad newsi, that nc\lerthele~ 
demand lillll oumrips supply. 

The Interfa ce I and Mtcrodrive 
arc s1111 aloned accord ing 10 the 
date or 1heir Spectrum ma il-orde r 
purchase. So far, Sinclair has v.ork· 
ed throug h the cus to mer list to 
abou t 1hc midd le of 1982. 

sells for U75 wi1hout VAT and 
includes 16K RAM as srandard 
memo ry. Printe r cable~ Y..111 c0:.1 
£20. and memory upgrade s to a 
maximumof64K1ntcrnal lyw1llc<r.it 
£52 per 8K - the 32K RAM pack 
that plugsm thes 1dco f1hc machine 
com£190. 

Included m 1hc pncc of 1hc basic 
machine i~aca~tlc Y.ith 25ga me~ 
and u11li11es programs. as v.ell as a 
built-in word-procc!tWr and tele­
communications package. Among 
the standard interfaces are pamllcl 
printe r and RS-232C connections. 
1wo ser ial pon s ror planned disk 
drives and a connect ion for a 
bar-code reader. 

!"he 820 I A can be co nnce1ed 10 
an) sta nda rd casscue recorder bu1 
NEC also offcN i1s ov.n darn 
reco rder for £58. 

The shoot-out of the lap-held 
portables ~hould now begin . Led h)' 
Epson' s HX-20 lhe main con1en· 
dcrs ha"e all come under star ter' s 
orde~ - Tand) "'11h ih Model 100. 
NEC with the PC·8201A. and 
Olivct11 v.1th its MIO. 

Epson Y.as first in 1he field but 11 
was thcTandy s)·s1cm 1ha1 her alded 
1hc new gcncra11on of por table 
compute r . spccificall) ' w11h 11s 1ntc· 
gra1ed softw:ire. The NEC is bas•· 
cally t he .... 1mc machine • .ind in 
J apan ii has been wiping 1hc noo r 
Yiilh the Tandy s)·,1cm Oli\iCUi'o; i~ 
the dark hoN" , 

If a 1hree-wa) challe nge de· 
vclops. various fac1ors should help 
decide 1hc winne r . Tandy was first. 
NEC has a name tha1 can be readi ly 
identified w11h the Japanese rcpula· 
11on forq ual11y. andOl1,e111 will be 
bes1 knov.n 10 European uscn . 
(Xlrlicularly those m offices 



VIEW FROM AMERICA 

llyCltrls_,. 

Telephones 
groan under 
the weight 

Sloce I'm ...,. ,... - II llad 1984--cerinc woy up ,at ,..., 
kehtenll,-now,,-wfl&.tNWIOf'lfromffll.a.stead,let 1 1conliclertM 
pod ....., _..,. al 111o Allu .... nt Life Tllbem- a .... ~ In -"- ·......._ ...... _,_ __ 

The .....,1s-a1t11olN'CIPINbalt11o-ro11o1 pllonecalace•nd 
- • nilc:Nliploooe syste,o to kNp in touclo with his flock ond to 
-- iNyoocl ii. Tiiis is O ...,._ tllol tlorN11t11 to <"-
- .. 111o-- - llffolr wtth ttoe telephone. 

-..1, Ille breol<-u, al AT&T hos olroody got plenty al-..,. 
...i .. 11e1.1n_,.1,c..,....i011tstotts,-relocolsenicenedto 
11e ... bsidltedllyloogd-.,r111eso1111olnc•P200%•ndmore.l•nk 
-...Wbetlloloststrowood_Nly_tllo_,_tllo 
Maell-lssue in Ille West. 

-.inlllrt.tinc .. 1coobeto __ .,....,..,,__ 

INded .,-11 q-· NOlll moist cotfood ............. nd 
llurlollortllowloolof_,,J .... -. .... _ .... fig ..... &Oinclor 
II. Al,... ...,. to pt storied Is• micro, with ¥Olco clolp, - ond 
-- diols JCNU - anti ploys- I MNction al short 
-'-· lt'•justp'NllorulHlnds, pollticol rollrio1, dlurch - ......... -1or .... ~.,----to-
$J,OOO ood $10,000 ond .. 1n...,. rnched 1,100 •-k, wloldl Is 
-tlloflpreontllo,-lout,-. 

So mon ond more ploooe owners 0111 lkelr to find -
droaod fnNw a loot_ ...,to _UN cood Bishot> Abonuotlly's 
rollot -irioloftertloevl!*ituol loultlo. Slomowlnctlle ,- -. 
witll a Nlilfy6nc cnellldl • only Na sllort·tenn solution since, topt • 
ropairpononoattoflxtlloploooe-costs$1001uMdtobe'-wtth 
Ille old AT&T). Nor ore - - unlisted numben sole, since tile 
-- trJN al duller just c ...... lb woy tt,roup entire ploooe .,_ ......... .., ... -. 

Tloe moc-. _.. _,...,.... for ...-m on-lne cMlltr, al 
_...,.oc1 .. ,etttoeydoo'tknow-toNl,buttloey-1!24'-rs• 
doy .... thoy don't ..... llpt. olr .,_ colfft to k"ll tllem lOiol, 

Tloe pot...tlof - 0111 -...,...i, - -...i11.-1ng. for 
.......... 5laclllpSdloolinSIDckton,-.a,1sn1c1,-1opace 
111o....-a1-lclds,t11ussmnctho-$2-•r-ln 
-.tllol-,Wllewttt,oldon-ntalsllodontolooetlleelsm, 

T1oon tNre ... Ille -.. .... Gube...-.i Election In l.oaitiano -..-Ed Edwonhlledoniac-malc e60, 000 cols .. nn1 
Ille lost doys .. ilis c:ampoisn .... - • ·- Yictorr ..., 
G-CONl"INN'0...lrNn, 

-Ille first ...,ueatiol noacllines .-d up lo Ille '70., the FCC 
....stlptodblltwHfon:eclto_clcodt_thotloinpwereimpoaible 
to NM or COlllrol, so It INffll •nlkeb' that NI a IHI twetion year, we can 
eqoed ur oflorts in - direction fnlm Wnlolncton, H on,thinc, 
poltlcal Juok Pllont could be - altht 111ae11..- ... n. 

a-t,, tnntr.tioft - ... soiNC to riot uotll ....,_ ilu)'s I 
1uurt' w.,_... C.,.W. of Nflectinc Junk. TWI ffllY mun e¥efJOM 
•-two,-or-.-oa,.bentllat,...wlllneedlnonler 
to peaelrole lo I real ....... NC'. 

Men -,,INC stuff on Ille ototlstics froat. A - loo llotris pol 
IGuod tllol 77 per cent al Americons feor CGfflllUltr hrvoslon al tlloir 
pmoc,. w- stil, 68 per ceol feel tllol conc,ull<s must be 'stric:tlr -·.-....,,l ____ paterswfoobelltndthls _.......,. 

lnastodral871dds11 ..i-.1Moodtlglot,-Stamfunf 
u.iNn1tr ,,..._. ..... COllflnNd Ille - MX ste,eotypinc In _,.. ... ;., __ _,_-11upto-hoonodoy 

on Ille micro; tloe iNln honllr touc~ M. 
O..pocl ,..._,.,_..., liointho softwore.Outof 75softw_.. 

poc:btllol-,,n,tedlly-,-.,onlySperceotheldM!'inlerest 
ot II for rouNC p1s. Aod tllas al course, pom,ts were loothe to bur 
_,., dau&t,ters. 

Apple turnover 
The long·runni ngcopynghl disp u1c 
between Appl e and Frank lin has 
bee n se ttled ou1 of oourt. 

Th cs 1rugglc went intoc xlra time 
last September when Franklin 
appealed against a federal coun ·s 
decision in Apple's favour, and it 
seemed 10 be moving towards 
stalemat e whe n the se ltlement was 
announced las t week. Fra nklin will 
pay Appl e S2.5 million. and in 
re turn 11 wins a period of grace 10 
develo p products that don't in­
fringe Apple 's copyright. 

The case goes back o rigma lly to 
1982. when Franklin siar tcd selling 
its Ace com puters as Apple-com­
pat ible . Apple sued. claiming that 
the copyright of its Applcsoft ROM 
has been infringed; Frank lin. in the 
finest uaditi on of US litigation. 
COURICMIUCd. In the mean time it 

BBC control 
A new in terface for the BB C, 
a llowing 11 10 co n1rol sc,en1ifie and 
tec hnical equipment. was released 
last wee k. The Acorn IEEE inler· 
face \\oill ltt yo u co nnect the BB C 10 
up to 14 IEEE488 -compatib lc de· 
\i ces. 

Wi1h a price tag of £325 1he 
interface mak es a low cost control 
!i}'Slem possible. Un11I r10w 1hesc 

has sold an estimated 100.CXXJ 
co mputers and had sales o r $70 
million in 1983. 

A spok es man for Apple UK said 
that 1hc copor a tio n was ·very 
please d wilh lhc settlement' . He 
added: ·11 is Apple·s policy 101ry 10 
help third pan y supp liers bu1 when 
itoome s 1opcopl e 1ryingtoripu s off 
it's a different mau c r . • 

Franklin is said 10 be movin g in10 
the crowded IBM PC-co mpatibl e 
market. where ii will rind a similar 
a t11tudco n chc p.1r1 of IBM 1owards 
•Jrutators. 

An IBM spo kes man said last 
wee k: ·w e do have an open e n· 
ginecring policy. This is quite 
different fro m encou raging people 
to cop)' the PC. Wher eve r our 
COP} rights arc infringed we ' II ac t on 
it and act on it vigourously. · 

syste ms have usually cost SC\'era l 
thousand pounds. but the cos t of a 
BBC. di sk drive, monilor and· 
IEEE incerfacc adds up 10 under 
£1.100. 

The interface \lo'Orks by estab­
lish ing the BBC as 1hc con 1rollcrof 
an IEEE loca l area netw ork, and 
allov.'S the micro to se nd info rma· 
l ion to devices as v,,c ll as rccching 
data. Typ ical peripheral s will be 
oscilloscopes. vollme1ers. log ic 
anal)'SCrs and 1he like. 

Trio on Four 
It had to happen . Chann el 4 has 
asked itse lf 'W hat ha\c compu ters 
go t to do with real people?' h has 
decided 10 ans"er 1hc q uestion by 
hir ing lhrcc actors and maki ng a 
si1ro m,soop ope ra abou1 lhis burn· 
mg issue. 

Yo u ma y ha\'e see n 1he previo us 
series of 'Anything We Can Do'. 
Th is starred I lcl en. a teacher in he r 
ea rly 30s. husband John . a print er. 
and llcl en's dad Mike. a cross 
between Joc k Ewing a nd Wa lter 
Gabriel. 15 mon1hs red unda nt in 
Milton Keynes. 

Las t time rouod the 1rio was 
lea rning aboul OIY . but now Mike 
is bored, so 1hcy"ve tra nsfer red 
thei r attention toco mpu ters. PCN' s 
reporier was una ble 10 obtain a 

sa tisfactory answer from Channel 4 
as to wh at they'd do when he go t 
bo red with micros . . 

Th e series is in ten pan s . eac h one 
dea ling with one character's en · 
coun ter with micros. He len is 
terrified bythcarrivalo f a OBCB at 
her school-\\'Cl l wou ldn't )'Ou be? 
John disco\crs video game s and 
becomes a headbangcr. and Mike 
decides to become a big wheel in 
seed cata logues a nd bU)'S ... a 
Future F'X20? 

All th is is pla yed out agai nst a 
back.grou nd of rea l peop le. bank 
managers and accounta nts, whoa re 
unconvincin gly helpful and en · 
co uraging. Tune in from Sunday 
March 11 - it could change your 
life. 
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Atari treads carefully .,. __ 
Atari is in no great hurry1 0 br ingi1.s 
14S0Xt0 small hu<;inc,;,; com pu1er 
10 thi s cou ntry . 

Ata ri market ing director Eric 
Sa lamon 1old PCN th :11 the corn· 
pan)' wants 10 h tl\C its new 6(X)XL 

and 800XL machines firmly estab· 
lished in the UK mark c1placc 
before II introduces the more 
sophi sticated 1450XLD. He sa id 
he plans a \'isit 10 1hc US this 
month 10 tinalisc plans o n the 
1450. and to decide on what 
specifica t ions he wants to include 
on the machine and how he wants 
lo markcl it. 

In the US, the l450XLD in ­
cludes a 254K buill-in doubl e· 
sided dual density slimline disk 
dri\•e. a speech synthesizer t hat 
uses phonemes. a buill-in direct· 
connect modem with bui ll -in tele· 
communicacions program and 64K 
of RAM . II also has all the othe r 
standard fca1ures of the 600XL 
and 800XL machines. 

It's un likclv 1hat ,f At :iri docs 
mlroducc the ~achmc here late 1h1s 
summer 11 will come w11h rhc 
bu1IHn modem. because At ari 
\I.Ould then h3\'C 10 wail for 8n11s h 
Telecom appro\al of 1he mod em 
before ii could se ll the mac hine -
this l..md of appro\al is neitherca s) 
orqu 1d:. 

Mea nwhil e . Mr Sal:lmOn ii. hop­
ing the business potcn1ial of1hc 600 
:md 800 XL m:1chines ca n be real­
ised quick I) wi1h 1hc release o f new 
business add-ons . ·The CPtM mod · 
ule is s1ill a rea lity. but it 0s not likel y 

to be on the market unti l mid-~ . 
ho\\C\ 'c rw c arc keen 1ogct that sor1 
of product to marl. et. ' he ~aid. 

Mr Salam on claimed that people 
are already beg inning to 1:11.c the 
Atari comp uters se rious!) :1s busi­
ness 1ools and tha1 t he rcccn1ly­
rclcased Atariwr iter ca rtri dge 
\I.Ord proce ssor has been a great 
succcss. 

Although as he said there is a n 
overlap be1ween the home compu ­
ter a nd pe rso nal comput er ma rket. 
Mr Sa lamon added that he doesn't 
sec Alari ma king a full-hlo" n pu,h 
in the office computer ma rket at the 
mom e n1. 

Atari" s mark cl ing directo r co n­
,idc~ 1ha1 man y :-.mall bu:-.ioe~es 
can use Atari machin es ra ther 1ha n 
more e,i;pensive buS11"1CM, mach ine,. 
He said that acroun1ant s. doctors. 
de nt ists and other pro fe:-.sionals 
often buy machin es far in c1ccss of 
\l.'hat the) really need and spend 
{2JXXI on a wo rd-pr ocesso r "h en 
"ha 1 1hcy rcall) need o nly C'O!>ts 
Cl.OOO. 

Al the olhcr e nd of the financial 
scale . Atari is not pl:inmng to 
tran sfo rm its )UCCC"Ssfol games 
machin es in10 comput ers. Mr Sala­
mon sa id the company "on·1 be 
bri nging out the Gr aduate 
l..c)'board to upgrade 1hc Ata ri 2600 
VCS game s machm e mto :1 com­
pute r. 

·The Graduat e l.c)boa rd for the 
Alan 2600 games mac hine hasn't 
bee n introd uced because \I.C 

could n'1get the quality rorthc price 
\I.C \l.ould have to charge 10 make 

T1tt Atari 1450XLD- no estilMtN time of ant,1 1 In tlM UK yet. 
lh e keybo a rd \I.Orlh bu)ing.' he 
said. Arari ab,o rou ldn°t get a big 
sofl"ar e base or a rca son: 1ble 
memor y for a good price. and the 
com pan} didn ' t "ant to be st uck 
wi1han unsuppon ed sma ll-memory 
machm e. 

Dcspn c 1hc cancellation or 1hc 
Gradu ale . thc delay in bringing lhe 
l450XLD 10 marl..et and Atari·s 
much -rcpo rled financial troublc,of 
the pas1 yea r . Mr Salamon sa id lhc 
compa n) 1s he<1llh )'. 

·Whe n a compan y is having the 
i.orb of problem, 1ha1 'AC and ou r 
compe 1i1ion ha\C been having. )OU 

tend to re\'icw plan s more doSCI)'.· 
he sa id . ·w e arc \iCllmsofouro"n 
success - "hen an) company 
grows as q uickly as A tan has. i1 has 
10 stop and re -assess plan s pcriodi · 
cally. lde n11fy1ng "' hat the consum-

er is go ing 10 want m the ncxr few 
)c!an 1.!> part o f 1hat . We arc m the 
mar ket wi1h a long · term ,icw .· 

I le admitted 1hat Alan lh1ro ­
duccd 100 broad a pr oduc t range in 
too sho rt a 11me. The company may 
have had shon·tcrm sales pr ob­
le ms. but 11 is now cond ucting 
long-te rm resea rc h :rnd dc\·clop­
ment on bol h sof1warc and hard­
" arc . Mr Sa lamon suggcs1ed thal 
beca use or 1h1s approal ·h . Aia ri is 
now the best-s upport ed compu ter 
in tcr ml o( M>h\l.ar e a nd third-part y 
'°ftware. 
• For more on \I.hat Atari ha,; 
pla nned for the futur e and some 
background abou1 the maehmcs 
and the compan)'. ma ke sure )'O U 
kee p an eye ou1 for PCN' s special 
3-pan Arnn M1cropacdi:1 begin­
ning in Februar y. 

PERIPHERALS PCN rounds up the latest add-ons. 

Pri..ters: A daisy" heel printer from 
Hal Com pu1cr~ (0252 5 17 I 71) i~ 
due to make its firsi UK appe a r· 
ance al the Which Computer 
Show next "cck . The KDC WP 
550. pnnling at 14 cps and 
o fferi ng den sities of JO. 12 or 15 
cp1. will cos t £391) - this is the 
o nc-o rf end user pn cc. RS 232C 

s.,'1 KY1430 - • TV dni(Mcl for• "°""' COMPYI• .,..,., 
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o, Cen tron ics interfac es . and 
cut-sheet or fan-fo ld paper arc 
a mon g the options. 

Stora,•: Ice (0 1-290604..i) h:1s;1ddcd 
1he lar ger devices 1ha1 11 pro m­
ised when the original members 
of its Microcu be range ...,·ere 
launched( ls~uc 39) . 1 he.sc a rc 21 
and 42M b storage un i1s bu ilt 
arou nd Rod1me's5 1J,.in Wmches­
tcrs. Like the othe r J\hcrocubcs. 
1hey arc intended to be U'ied with 
Appl e S)'Slems. the IBM PC. 
Sirius. and Epson OX-10. l ntec 
(01-761 5999) has launched lhe 
lnt ec 505, a removabl e Winchcs ­
tcrbuih in the UK bul de signed in 
the US where ii has been in use in 
6,IXK) ins1alla1ions. Early 
att cmpu 10 produ ce removable 
Winche s1crS wer e dogge d by 
reliabi li1y problem s and it is 
worth not ing 1ha1. accor din g to 
ln1cc. no! oncoft hesc6.000s ite s 
has repo rted a head cra sh. The 
unit is des igned spccilically for 
Apple systems. 

ScrffM: Microeol o ur Graphtes.1 he 
Micr ovitee subsi diary. is laun· 

n.. KDC WP sso r..m Hol- £399 _,,......_ 
ching thr ccnc wmodcl s dt"ig ncd co me up w11h a l~in co lour 
primarily as terminals fo r larger tek\ •l ion that it ~ ys i.!> ideal for 
co mput ers. They arc 1hc M ZOJO. home com pute r use~. The Tri-
M2080. and M2 150. Sony has nitro n KV1430 cos ts£2 49. 
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-----------PLEASE SEND ME MISSION 1 FOR MY (TICK AS APPLICABLE) ' 
DRAGON 32 0 SINCLA IR SPECTRUM 48K O 
EXTRA PASSPORT CODE-BREAKER 1:2.95 0 

I ENCLOSE MY TOTAL REM ITTANCE OF t 

CHEQUES AND POSTAL ORDERS MADE PAYABLE TO 
MISSION SOFTWARE LIMITED 

NAME .... 

IC NI ADDRESS . 

I 
I 
I 
I 
I I.IMITl:I) 

COMMA ND HEADQUARTERS · 1st FLOOR 
49 GRANGE ROAD · DARLINGTON · Co. DURHAM 
DL1 5NB · TELEPHONE (0325) 483344 

I ............................................ . 
I - MISSION SOFTWARE LIMITED I 
l!.

Z COMMA NDH EADOUARTERS · 151 FLOOR · 49GRANGE ROAD ' 
DARLINGTON · Co. DURHAM · DL1 SNB · TEL (0325) 483344 
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Plug-in CP/M coming 
The combination that su~ive 
micro makers ha\'e strained to 
implement, CP/M and 280. is soon 
to be offered in one packa ge by 
digital Researc h and Zilog . 

The logical step of implementing 
CP/M on a ch ip is tobc made by the 
two compan ies with the assistance 
of Americ a n Microsystems (AMI); 
Perso nal CPIM will be integra1ed 
with the Z80 using A Ml' s auto­
mated chip design sof1ware. 

Digital Researc h will provide 
technica l support. and Zilog and 
AMI will manufactu re a nd sell the 
operati ng system/p rocesso r chip. 
The deve lopmen t will probably 

TNAT'sUfl-0.C.tltert ... tlilltunl ...,_ .. __ ........ .... __ ...... .....,. ............ .. ...__., __ _ ___ .... ___ _ 
i:- NX-20 lo , - ... --~ ........... --···---. .... ..... ,.., ............ .. ........ ---... --.. --.--.... .._, .... _ ..... 
.....,_, ........ --
EIZO;Tllo--lt•OZ4Z 
517955.1 ............. _ .. ---Ult,-11 ....... ...,..,. ...tc.te ..... ....,._,_ .. _ .. _,_ .... _ ..... _ .... ___ 

cause weeping and wailing through· 
ou1 1he micro wo rld whe re macro 
mak er5 have st ruggled to add 
CP/M , a Z80 and disk drives to their 
products at the lowest possib le cost; 
but it could be good news for users. 
pullin g CPIM·styl e systems within 
range for many more than has been 
the case . 
. Person a l CP/M is a ROM-based 
version that DR claims is enhanced 
and easy to use in compa rison with 
the well-esrab lished disk-based CPI 
M . It fea1ures help screens and 
prompts for inexperienced users. 
and offers more scope for natural 
language com munication between 

)'OU a nd your machine. DR says. and derivative operati ng systems in 
John Rowley. DR's president. their na1ive tongues. 

prcdictsthatthc intcg ratedchipwill With the Internationa l CP/M kit 
have a consickrablc impact on not only will manuals be translated 
home computers in the lower price by also help files. men us. error 
ran ges and that the first systems to mes.sages, prompts and responses. 
featur e it could appear with in si,i: Dcta ib like the style of times and 
months . da tes arc also included. 

The company is also tackling Personal Ba.sic a nd OR Logo 
another problem rela1e to nalural have received the dame a1tcn1ion 
communicat ion - the tendency of from DR, which is in the process of 
different races to use different translating DR Graph a nd DR 
languages. To simplify maucn ii Draw . Intern ational CP/M is avail­
has announ ced l ntema1 ional CPI able to systems houses in France 
M. a software prod uct that is and Germany. I talian . Swedish and 
in1ended 10 let system builders in Danish are on the way. The one-off 
va riouscountrtes implemen t CP/M price is S2.500. 

Junior's key 
to success? 
The IBM PCjr could turn up in the 
UK with a new keybo ard . 

Since 1hc launchofthc PCjr there 
has been widesp read cri1icism of the 
keyboard that IBM supplies . The 
keys themselves are rubber· 
domed. and the layout lacks the 
PCs ten function keys . 

Pressure isbuildingon IBM in the 
US to rectify these shor tco min~. 
and some industry analyst s a rc 
predicting that an improved 
ke yboard will be ready in !he near 
future . One magaz ine edi tor re· 
ports !hat his review machine asked 
whethe r the keyboa rd being used 
had the stand ard 62 ke ys or 83. 

SOFJW ARE PCN rounds up the software releases. 

Games 
Mart: Top-selling US games for 
Atari syste ms. including Zaxxo n 
and Cave rns of Khafka. ha ve been 
re-packaged and re-priced by Ccn· 
trcsoft for the UK. Zaxxon will cost 
£14.95. Cave rns of Khafka and 
Slinky £9.95 each. Th ey will be o n 
sa le at Boots and other Ccn1rcsoft 
outl ets. 
s,.dn,m : Ocean Software (061-832 
9143) has produced what is I hough I 
10 be the first golfing game 10 be 
mode lled precise ly on a rca lcoursc . 
Roya l Birk.dale inspired the prog­
rammer and its layout is reproduced 
in moving graphics in the program . 
The price is £6.90 . Beyond Soft · 
ware (01·240 1042) is ringing in the 
new year with Space Sta1ion Zebra. 
se t in the usual remo1e fastnesses of 
space . Save the galaxy for £5.95. 
.,...._ : A new company on the 
so ftware scene is Sphinx Dat a and 
its fim offering.s arc two games 
ca lled Hydrus and Andromeda. 
available by m11it order only from 43 
Lambert Road. Ban.stead. Sur rey 
at£4.95 and£6.95rcspcct ivcly. The 
longer established Imagine i5, now 
offeri ng Lcggit, an adaptat ion of 
its Spectrum game Jump ing Jack 
which has been e nhanced by the 
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us- ... .....- ... _ 
.. c..t-. 
ad ditio n of sound and mu5,ic. 
~64; Al$0 from Imagine 
is an improved venio n of its top 
selli ng Arcadia which offe rs 16 
sprites and more levels of play tha n 
eith ertheSpectrum orV ie vcrsio ns. 

Education 
s,.ct,- : Sulis Software (0225 
6 l929) is aiming 10 bridge the ga p 
between 'zap and aJicn' games and 
heavy educational programs with a 
series of 'le isure learni ng' prog­
rams . On offer arc lime Traveller 
(history). Ocsciged a nd Go lden 
Apple ($f>Clling word ga mes), Just a 
Mot (Frenc h vocabu lary) and Mas­
lcrba rd (Shakespeare) . Sinclair 
nowha stheCat1c ll lOTcs:1 working 

£ 12. 95) toget her with Ch ess Tuto r I 
and Magnets (both £9 .95). 
BBC: The Sulis prograffi!i (sec 
above) are a lso available for the 
Beeb . Micro Power has prod uced 
Which Sall. a program suitable for 
4th and 5th year pupi ls. It costs 
£6.95. 
Al,tt : La1cst offering from Pete & 
Pam is a series of four maths 
programs under the MicroMa t h 
title . Dealin g with addition. sub· 
traction. muhipltCation and divi­
sion, the four program set 1.s 
availablcat£19 .95plusVA T. From 
the same out let arc four package s 
from POi Educatio nal Games: 
Read ing Comprehension. Whaf s 
Different : Story Builder /Word 
Master : Pre-School IQ Builder: 
and Memory Builder: Conccntra· 
tion. All arc priced at £14.95 plus 
VAT(o ndi sk). 

Utilities/Systems 
$ptct.nNn: Sinclair can help yo u wi1h 
your printing problems with its 
Prin1s Utilit ies package. Price 
£9.95. 
- : IP Sha,p (01-370 4567) has 
.squeezed i1.s mainframe APL Ian· 
guageon tothcPCfo r£250 . ltof fcr s 
full compatibi lity with lhe ma in-

fra me \•ersion and shou ld be avail· 
ab le by the end of March . A furt he r 
version for the XTl370 will be 
ava ilable in the Autumn . 
CPAI: Enco1el (01.68() 6040) has 
launched Bisync 3270 a nd 3780/ 
2780e mulators 10 allow connection 
to IBM mainframes. The em ulators 
are available on disk for £514 . 
A,iple: Acctn t Software ·s TGS (The 
Grap hia Solution) can now be 
obta ined from Pete & Pam for £9'} 
plus VAT . The program is a 
gra phics editor and anima1ion sys· 
tern that allows you to combine 

· grap hics and text in a man ner 
' similar 10 making a movie film. Also 
' from Pete& Pam is anewversio n of 
· top ten business program DB 
, Master (Version Four) at £239.95 
t plus VAT . 

!6'....;. A441MI .,. .. ___ 1.-



DISCOUNT SOFTWARE SUPPLIES 
AMAZING SOFTWARE BARGAINS BY MAIL 

TELEPHONE ORDERS WELCOME 100s OF TITLES AVAILABLE 
SPECTRUM OURPOICE COMMODORE 64 
1 MANICMINEA 8UGBYTE£4 95 1 HEXPERT 
2 HALLOFTHETHlNGS CRYSTAL£'6 50 2 MOONBUGGY 
3 ROMMELSREVENGE CRYSTAL£& 50 3 ptLOT6' 
4 ATICATAC UlTIMATE£4 50 4 SPRITE MAN 
5 JElPAC ULTIMATH4.50 5 HOWER BOWER 
6 LUNARJfTMAN Ul.TIMATE£4 50 
1 MRWIMPY OCEAN£5 20 VIC 20 
: ~:tBACK ~g: 1 KRAZYKONG 

10 CHEOUEREOFLAG PSIONr5 95 2 ~RZONE 
11 J£TS£TWILLY SIWPROOUCTS£S 00 ; ~1A 
:; ~~f~~E ~~:g:t~:g: 5 JET PAC 
14 ZZOOM IMAGINE£4 49 ' 
15 ARCADIA IMAGINE£4 49 

TEL· 01·2211473 

ANIROG£6 99 
ANIR0G£6 99 
AB8EX£7.50 

INTERCEPTOR £5 95 
Ll.AMASOFT £6 50 

ANIROGE'S 00 
LLAMASOFT£6 SO 
LI.AMASOfT £6 SO 

IMAGINEt4 75 
ULTIMATH4 75 

SPECIAL OFFERS FOR SPECTRUM 
THE HOBBIT - MELBOURNE HSE £10.95 

VALHALLA - LEGEND £11.95 
All PRICES INClUOE POST~ • PACKING. SEOO CH CUE/POST Al ORDERS TO· 

OSS DISCOUNT SOFTWARE SUPPLIES 
8 PORTUNO ROAO. LONDON W114LA. 

ACCESS WELCOME 

~ .. ... to 1··..,. .... ,- , oi, ,11tt,t ,11«11l ... p 
lll ut t ottdyupCllble a ludsf1....., f ­
~ A111tt t5 .... tHwlM nor det td w.th -... - Too,6erund ~ / , .0 { ...... 0\III O 

F S. Ent• pr -)'0'°'0<, t lot tfl .90 
!f.t90 • [5p6 p j_A6dr..., . lth- Cou, t 
Cl'>lxchSt . l UIOII 8edt . LU1 lJJ 
o, £11II0 11 "4 on1ol"1 1 .ndudtd 

f9~f;l NAME -------~ r==[:J A OORESS ___ __ _ 

.... -,N-O_U_IR_IE_S _T_el_ O_S_82_ 2_7_6_6 J-.I CHEQUE/ PO, FOR [ __ 

FOR THE BBC MICRO 
SOFTWARE 

TINY PASCAL - Pascal ·T tS a 16k Eprom program capabkt ot 
compiling SOurce Pascal into a compact and very fast threaded· 
kllerpretive-code. Fun editor and disc-support are induded and the 
program is supplied together with comprehensive documentation . 

PRICE£59 .00 + V.A.T. 

X CAL - An eXpe,1 COmputer Aided Leeming package in 16k 
Eprom and support disc . No programming skill requi red to ~:= .'::~=~~:=:: G~~.:=~is7~~=· driven. 

PRICE£65.00 + V.A.T. 

FORT H- FIG·FORTH in 8k Eprom together with manuat. 
PRICE £34.72 + V.A. T. 

LOGO-FORTH - A 16k Eprom program introducing this very 
pawertul ~ extremety friendly Turtle-GraphCS language. Users 
also have full access to the Ftg·F orth support nudeu s. Ful 
documentalionisinduded . PRICE£59 .00 + V.A.T . 
(Special diS<XJUnts available for educational establishments for all 

the above software) 
M·UTS-POWERFUL MACHINE CODE MONITOR WITH DISC 

UTILITIES 

HARDWARE 
AJ#ays In stock Print&fs , Disc Dnves IC's etc . 

FOR THE EPSON HX20 
SOFTWARE - FORTH ROM including lulldocumentalion . £3"'72 

HARDWARE - Expansion Unit , Paper, Mterocassenes etc. 
Please phone for quoles 

Retail/Mai l Orders/Dealer enquiries to: 
HCCS ASSOC IATES 

533 Durham Road , Low Fell, Gateahead, 
Tyne & Weor NE9 SEY, Tel . (0632) 821924 

AetaH saJes aJso at: 
HCCS MICROCOM PllTE RS 

122 Darwen St rNt , Blackbum , Lane•. Tel. (0254) 672214 
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~
{J[, The se charts are compiled from both independent and 

multiple sources across the nation. They reflect what's 
happ ening in high streets in the two we e ks up to 
December 20 . ~ - - these li sting s. The price s quo ted in th e hardware charts are 

Neither mai l order nor deposit -only order s are included in 

I •• ..._ 11• ·.:11 '£ the stop -selling micro s is culled from retailers and deal ers 
• --- for the no-frill s mode ls and include VAT . Information for 

d 
throughout the count ry and like the game s, is updated 
every alternate week . Har ware Top Twenty up to £ l ,OOO PCNC hartsarecompiledexclu sivelyforu s byMR IB 

TW LW MANUFACTURER PRICE OISTRIBUTOR !Comp ut ers), London 101) 408 0250. 

1 11) Spectrum [ 99 1511 
2 121 CBM 64 [ 220 ICO) 

3 13) BBC B [399 IAC) 

4 161 Sinclair ZX/81 [4 5 151) 

5 14) Vic 20 [140 ICO) 

6 (5) Orie 1 [ 99 IOR) 

7 171 Draoon 32 [ 170 IDOi 
8 (16) Atari 600XL [ 160 IAT) 

9 111) Lynx 48/96 [225 ICA) 

10 (10) Sharo MZ700 [240 (SHI 

11 1121 Ap ple lle [750 IAP) 

12 191 Tl/994a [ 90 (TI) 

13 181 Atar i 800 [ 300 (AT) 

14 113) Colour Genie [ 168 (LOI 

15 115) Sharo MZSOA [ 349 ISH) 

16 (18) Aauarius [70 IMA) 

17 (14) Tandy Colour [180 (TA) 

18 117) Eoso n HX20 [472 IEPI 
19 1-1 CGLM5 [1 50 (SOI 
20 (19) Newbrain A [269 IBW) 

Games Top Thirty 
GAME TITLE PUBLISHER 

... 1 (1) Atic Atac Ult imate 

A 2 (3) lunar Jet Man Ultimate 

T 3 (2) Valhalla Lea end 
A 4 (7) Cheauered Flao Psion 
A 5 110) Py ramid Fantasv 

T 6 14) Ant Att ack Ouicksi lva 

T 7 15) Solatl Incentive 

... 8 18) Fliaht Psion 
T 9 16) Me taaal actic llamas U amasof t 
T 10( 9) Hobb it Melbourn e 
A 11 (15) Hunter Killer Protek 
A 12 (14) Kana Ocean 
A 13( 17) Arcadia lmao ine 

A 14 (-) MrWimoev Ocean 
A 15 (23) Falcon Patrol Vi rain 
T 16 (11) Horace and the Seiders Psion/Melbou rne 
A 17 (-) Snooker Visions 
A 18 (-) Moonbunnv An iroo 

... 19 (19) Hower Bower Llamasof t 
A 20(-) Dimension Destructors Artie 

T 21 113) Manic Mine r Bunbvte 

T 22 120) Mad Martha II Mikroaen 

A 231-1 Cuddlv Cuthb ert lnterceotar 

A 24 (-) Penetra tor Me lbourne 

... 25 (25) Zzoom tmaaine 
A 26 (-) Rommel's Aevenoe Crvstal 

A 271-1 Sire n City lnterceotor 

T 28 1221 Gridrunne r llamaso ft 

A 291-) Twin Kinadom Valley Buabvte 
A 30 (-) Death Chase Micromeaa 

PCN JANUARY 14 198-t 

Top T en ove r £1.000 

TW LW MANUFACTURER PRICE DISTRIBUTOR 

1 121 IBM PC [2,390 (IBM) 

2 11) ACT Sirius (2,525 IACT) 

3 16) Anrico t [1,7 19 IACT) 

4 141 Commodo re 8000 series [ 1,200 ICBM) 

5 141 Aoole Ill [ 2,780 (AP) 

6 17) Kavn ro [ 1,949 (CKC) 

7 110) Televideo TS-800 series [ 1,495 IMD) 

8 15) HP86A [1,570 (HP) 

9 19) DEC Rainbow [2.714 (DEC) 

10 18) Eoson OX 10 [1.995 IEPI 

Distribut ors: AC Acom ACT ACT/Sir ius AP Apple AT Atari BW 
Brainwave CA Camputers CKC CKC Computers CO Commodore 
OD Dragon Data DEC Digital Equipmenl EP Epson HP Hewlett· 
Packard IBM IBM LO Lowe Electronics MA Mattel MO Midlectron 
OR Oric SH Sharp SI Sinclair SO Sord TA Tandy TI Texas 
Instruments 
M achines: SP Sinclair Spe<:trum AC Acorn BBC 64 Commodore 
64 V20 Commodore Vic 20 81 Sinclair ZX81 OR Dragon OR Orie 
AT Atari 

MACHINE COMPATIBLE PRICE 
SP AC 64 V20 81 OR OR AT OTHERS 

* [5.50 

* [5 .50 

* [ 14.95 

* [ 6.95 

* [ 5.5C 

* [ 6.95 

* [5.5C 

* * [ 6.9' 

* [ 6.0( 

* * * * [1 4.9 

* C7.0' 

* [ 5.9( 

* * * [5.5( 

* [ 6.90 

* [ 7.00 

* [6 .95 

* ( 8.95 

* [7.00 

* [7 .50 

* ( 5.9 

* [5.9 

* [6.9' 

* * [8.0( 

* [6.9 

* * [5.SC 

* [5.SC 

* * [8.0C 

* * * * * ( 5.00 

* * £9.95 

* [6 .9S 
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COMPUTERS 

o/ Wigmore Street 
87 Wigmore Street, London W1 H 9FA Telephone: 01-486 0373 

JANUARY SALE 
CRAZY OFFERS 

(ALL PRICES INC VAT) 

Texas TI 9914A .. 
Colour Genie 16K .. 

---- NOW ONLY .. . £59.95 WORDPROCESSING PACKAGES 

Dragon32... .. ~ 
Lynx48K .. . ...... ~ 
Oric48K ~ 

Commodore 64 . . ...... ~ 
Sharp PC \SOO. ....... . . =--
l~on Hobbit Floopy Tape System... ~ 

NOW ONLY .. £99.95 
NOWONLY •.. £129.95 
NOWONLY ... £149.95 
NOW ONLY ... £129.95 
NOW ONLY ... £199.95 
NOW ONLY ... [250.00 
NOW ONLY ... £125.95 

BBC + lOOK Drive + Pnnter + 
Wordwise.. . .. .... ..... ~ NOW ONLY .. £899.00 
Commodore 64 + Oisk Orrve + 
Easyscrtpl + Pnnter.... ~ NOW ONLY £699.00 
BBC+ Toren BOOK Pack inc. 
PertectSoftware ~ NOWONLY £1250.00 
5anyo MSC t t5064K CP M (one 
M1cropro. Wordstar. Calcstar & 
Oatastarworth£1000.00).. ....•.......•.... ... NOW ONLY £1949.25 

ShinwaCP80Pnnter .... . ., ......... ~ NOWONLY .. [259.00 
MCP 40·011c 4 colourploner/ Spectrum 48K £129.95 
pnnter ............................... ~ NOWONLY •.. £139.95 BBC 8 . .. £399.00 
Star STXBO Thermal pnnter . ~ NOW ONLY .•. S:139.95 Memotech 512 ............................•........................ £315.00 
Smith·COronaTP·t.. ~ NOW ONLY ... £379.00 Memotech SOO . ms.DO 

HUGE RANGE OF SOFTWARE MANY TITLES HALF PRICE!!! 
ALL CREDIT CARDS ACCEPTED UP TO C1000 INSTANT CREDIT AVAILABLE 

At Kiltdale, we provide the professional 
data duplication service. 
More and morecompaniesare 
turning to us to provide the 
quality of reproduction and 
speed of service that cannot be 
matched. Come and join the 

growing number 
of satisfied 

clients - from individuals, to 
hardware manufacturers such as 
Commodore and Dragon. to -. 
software specialists such as • 
Imagine - who have discovered - •. 
the benefit of working with • • 
professionals. 
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A helpful hint 
for Matrix players 

To keep you in the festive spirit 
I think I have discovered a bug 
in Llamsoft"s Ma1rix to del ight 
many frustra ted 64 users who 
can 't get pa.')t the first doze n or 
so screens. 

One evening while hindering 
my friend's play we di5<;0\•ered 
the bug. If the joyst ick is pushed 
left while holding down the fire 
button. the zone can be cleared 
by pressing lhc Commodore 
key. 

II is therefo re possible 10 
reach the elusive 20th screen 
where everything is thrown at 
you. Camels. diagonal t racking 
droids. the lot. 
Terry Gale. 
\Vamdly. 
Somh Wales. 

Venturing an opinion 
about Gameplay 

Why are you avoiding adven­
tures? 

Sure enough. you review the 
od d adventure now and then. 
but that"s not rea lly helping 
anyone. is it? 

Why not start up a new 
adventure column? I'm sure the 
changes from week to week in 
some other sections arc minim­
al-why not make room for an 
adventure corner? 
Simo,, Clark, 

I 
Watford. Herts. 

We never tzvoill a good C1d,,e,r-
1 111re- however, should there be I " lwe-aml -cry tlmong re{U/er1 

for a regular ad,·e,uure f<at1lfe, 

I we will look more closely at the 
idea-Ed. 

Are reviews just a 
matter of taste 

Don't carry a LOAD on your shoulders. 
unbu rden you rse lf on PCN's letters page. 

the ea ting. and I (ell's Temple is 
one of the best adven ture 
games for the Orie. 
President, 
Heirs Temple Fan Cl11b. 
Barnsley. Yorks. 

Another school of 
thought 

I am very interested in all these 
leuers in Random Access. as 
well as your ;u1icle on educa­
tional software. because I am a1 
the receiving end of many of the 
educa t ional pieces at school. 
My school (altho ugh it is a 

some a re. in fact.covered in the 
course. The only prob lem is the 
syllabus would have to change 
monthly orso. to remain up-to­
date. The AO course does 
desire a project (ic a program) 
and though low-level language 
programs are accepted. 1he aim 
js a structured easy-10-follow 
program which means high· 
level progra mming is useful. 
Frank Turner, 
Clwyd, Rochdale. 

Should manufacturers 
vet micro sellers? 

public schoo l) has seven or Before Chri'itmas. like 
eight BBCs. some model As thousands of othe r pare nts, I 
and Bs and an antiquated 3802. was shopping for a home com­
We have also had two of the Bs puter for my son. I had started 
·diskifiecr - one with the Torch out looking for an Acorn Elec­
Disk Pack and anot her with a t ronwhichisastory in itself.bu1 
dualdriveC umana. Theeduca- 1ha1 isn't the poinl I wan! to 
tional BBC packages we sec arc make. 
all of a very high quality and Since I couldn' t find an 
significantly do not come from Electron in the big stores I 
Heinemann, Griffin etc but looked arou nd a few smaller 
from other schoo ls and colleges dea lel'S on the off-chance. You 
via ME P. The only exception is find home computers in the 

I was a nnoyed by Bob Chap- El/word from Clwyd Technics, most unusual places these days. 
pclrsrev iewo f theOr icadven- but it is MEP-approved as an don' t you? One that I came 
ture game Heirs Temple. It is ed ucational word processor. across , sitting among recon­
not a maze game. but complex Aside from this. we have ditioned vacuu m cleaners and 
adven ture. requ iring strategy found the Torch to be alright second-ha nd black and white 
to win. arter sort ing out some trouble TVs, was a hybrid that could be 

Also, the criticisms of the with the fuse in the disk pack. anew species - a Vic 64. 
monsters were unfoun ded ; but it is noisy. Th e Cumana It may seem like nit-picking 
altoge ther. there are seventy· seems to be much more temper- to say that outside of a certain 
six monste rs all requ iring a amental and the erro r messages dea le r's window in South Lon· 
slightly different approach . "Drive fault .. and "Disk fault dont hereisnos uch machine. It 
Th ere could have been pictures OE at XX'' are annoyingly was obvious at a glance that the 
of the monsters. but tha1 would freq ue nt. Also disks seem to machine on sale was a Com· 
have sever lycut their nu mbers. get corrup ted easily. modore64 . lt was obvious from 

What' s more. the game is Lastly. I am taking GCE AO the price. But it st ill sticks in my 
original not just a reworking of Comp uter studies and agree th roat. There is a Vic 20 and 
Tolkien. and bug free. with many points of David there is a Commodo re 64. 

Thep roofo rt hep udding isin Wild·s letter ( Issue 41). but Would anybody buy a compu · 
~~~~~~~~~~~~~~~~~~~~~ 
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terf rom a shop that didn't know 
the difference? 

O f course I hey would. if they 
themselves didn·t know the 
difference. It may not matcer 
very much: it may be that . 
having found the machine. they 
will take ii away and never 
d arken the dealer's door again. 

But if they do need help afte r 
buying it. what kind of assist · 
ance arc they likely to get from 
somebody who doesn't know 
what it is that he's selling? 

Is there no way of ensuring 
1hat people selling computers 
can de monstrate a minimum 
stan dard of competence? 
Perhaps the answer lies with the 
manufacturers since ii is their 
reputations at risk. 
Mtm ree,1 O'Leary. 
Camberwe/1, Lo,rdon 
l(s their rep11tt1tiOflS but your 
mot1e,·. Hm· (mm" dl'ah-r who 
ca11 ,~frr ,·011 all ,Ji,, wppor, 
rm,'n • l1krJ,, to 111111t 1:.,1. 

A Somewhat 
shakey idea •• • 
While reading PCN No 38 I 
found on the Ou i1 page ·cos 
behind the green door'. 

It scems 1hat CBS is breaking 
a cardin"I rule and not charging 
an extortionate price for a 
software casseue. I picked my­
self off the floor. and read it 
again and found they arc giving 
it a"a). 

I lowc\'Cr . I w.isbrought back 
10 ea rlh whe n I read tha1 )OU 

have to buy a Shaking Ste\ens 
cassene. 

This seems to me to be both a 
woolly idc;:1 and a good idea at 
the same lime. "hic h is. really 
quite a feat. 

But hold , weary t raveller . 
Before you warm up your 
Spcc1rum , ponder this thought. 
Where will it all end? Will we 
have Abba invaders. Barry 
Manilow goes rock climbing. 
The Madness Maze. the curse 
of Sidney Divine. The Tomb of 
Kajagoogoo. Paul Young·s Di­
ary .. 
A 11drew Loch. 
lbroxlrolm Place. 
Glasgow . 

Share your thoughts in the 
UK's liveliest micro weekly 
letters columns. Funny , feisty 
or fanciful , your letter could 
win you £10 if if s of star 
status. 
WIITETO: Random Access. 
Persona/ CompulerNe ws, 
VNU,Ev clyn Housc ,62 
Oxfo rd Street. London WIA 
2H G. . 
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W.H. Smith Computer Shops. 
The biggestrange 
on the High Street. 

AW. H. Smith Computer Shop is the first 
place to go when you're thinking of buying a 
computer. 

Located on High Streets all over the count()' 
(see List opposite) they offer a comprehensive 
range of computers,peripherals and software. 

answer all your questions, but we've used our 
experience to build a range of Computer System 
Packages,each one offering a complete system 
at a special low price. 

And,notonly are ourstafffuUytrained to 

So whatever it is you're looking for, you can 
be sure to find itatoneofourW.H.Smith 
Computer Shops. 

- COMPUTERS ­
SinclairZX 81Staner Pack 
(includes 16K RAM) ................. £45.00 
Sinclair Spectrum 16K ................... £99.95 
Sinclair Spectrum 48K .... . ....... £129.95 
Oric-l 48K ... . .......... £139.95 
Commodore 64 ......................... £199.00 
Acom Electron ..... ...................... £199.00 
BBC Micro 'B'.... . ............... £399.00 
BBC Micro 'B' with disk 
interface... . ................. £469.00 
Apple Ue starter pack ................. £999.00 

--• PRINTERS --• 
SinclairZX... . ..... £39.95 
Alphacom 32 (Thermal) ............. £59.95 
MCP40(4Colour).. . .............. £129.95 
Commodore MPS 801 ................. £230.00 
Shinwa CP80.... . .................. £299.00 
Epson RX 80 Fff ......................... £359.00 
Juki 6100(Daisywheel). ....... £450.00 

• CASSETIB RECORDERS • 
W. H. Smith CCR 700Computer 
Compatible Recorder .......... £24.95 
Commodore C2N ........................... £44.95 
W. H.Smith CPD8300Computer 
Compatible Data Recorder.. ........ £39.95 
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- DISKDRIVES -
Apple(withoutController) ...... £280.00 
Apple (with Controller)... . ... £395.00 
Hitachi 3" (for BBC)... . ... £229.00 
Commodore64......... . ........ £229.00 
Cumana CSIOO (for BBC) .... £250.00 

--- MONITORS ­
Sanyo SMl2N (Monochrome) .. £125.00 
Apple lle Mortitor 
Monochrome.. . ................ £169.95 
Kaga Vision L .............................. £275.00 
Sanyo SCM 14N ........................... £295.00 
!IT Monitor/Receiver .............. £299.00 

- SOFIWARE ­
W. H. Smith Computer Shops carry 
a massive range of more than 400 leisure, 
educational and business software titles, 
available on cassene,disk and cartridge. 
Acom BBC 
Word Processing Software 
VIEW .................................................. £59.80 
WORDWISE. . . ..... .£46.00 
WORDSWORTH... . .............. £19.50 
--- BOOKS __ _ 

There are over 200 titles covering 
everything that the computer novice 
and enthusiast will need to know 
about computing in general and 
specific machines. 

- ACCESSORIES ­
Listed below are just a few from our 
wide range. 
MortitorStands 
Joysticks 
Printer Ribbons 
Continuous Stationery 
Disk Boxes 
Cassene Storage Cases 
Leads and Cables 
Speech Synthesisers 
Floppy Disks 
Blank Cl5 Cassene Packs 
BBC Buggy.... . . . ...... £189.00 
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- COMMODORE ­

Commodore 64 
Word Processing Pack 
Commodore 64 Computer 
MPS 801 Printer 
1541 Disk Drive 
EASYSCRIPT Word Processing pack 
Commodore Games Diskette 
500 sheelS offanfold paper. 
Pa ckag e Offer Price £640 
Saving on our normal price £123 

11:mUf With the J uki 6100 Printer replacing 
IEEE Interface and MPS SOI Printer. 
Packa ge Offer Price£899 
Saving on our normal price £149 --------APPLE _______ _ 

Apple Executive 
Home Computer Pack ~ 
Apple lie Compu ter 
Disk Drive with Controller 
Epson RX80 Fff Printer 
Printer Interface and Cables 
500 sheelS of fanfold paper 
Home Solutions Box. 
Package offer price £1,299 
Saving on our norm al price £172 

With the Juki 6100 Printer replacing the 
Epson RX80 Fff Printer. 
Package Offer Pri ce £1,399 
Saving on our normal price £163 

Apple Professional 
Word Proce ss ing Pack 
Apple li e Computer 
Disk Drive with Controller 
Epson RX80 Fff Printer 
Printer Interface and cables 
80character/linecard 
APPLE WRITER Software Pack 
APPLEWRJT ER Software Trainer 
500 shcelS of fanfold paper 
Home Solutions Box. 
Package Offer Price £1,649 
Saving on our normal price £246 

With theJuki 6100 Printer replacing the 
Epson RX80 Fff Printer. 
Packag e Offer Price £1,749 
Saving on our normal price £237 

Apple Professional 
Home Computer Pack 
Apple li e Computer 
Disk Drive with Controller 
Home Solution Box. 
Packa ge Offer Price £999 

Commodore 64 Disk Drive Pack 
1541 Disk Drive 
EASYSCRJPT Word Processing 
package. Commodore Games diskette. 
Package Offer Pri ce £229 
Saving on our normal price £105 

--------- BBC _______ __ 

BBC Disk Drive System 
BBC Micro 'B' Computer with disk interface Cumana CSIOO Disk Drive. 
Package Offer Price £699 Saving on our normal price £42 

BBC Word Proces sing Package 
BBC Micro '8 ' Computer with disk 
interface 
Cumana CSIOO Disk Drive. 
Juki 6100 Daisywheel Printer 
VIEW ROM Word processing chip 
500 sheelS offanfold paper. 
Package offer price £1,175 
Saving on our normal price £75 ..,.... 

Monitornotincluded 

BBC Monitor/Disk/Printer System 
BBC Micro 'B' Computer with disk 
interface 
Cumana CSIOO Disk Drive 
Shinwa CP80 Printer 
Sanyo SCM 14N Monitor 
500 sheelS offanfold paper 
Package Offer Price £1,225 
Saving on our normal price £UO 

Birmingham Bradford(Broa dway) Bristol Cambridge( LionYard) Cardiff Edinburgh Exeter Glasgow 
Hull Leeds Leicester Liverpool London: Brent Cross, Croydon , Ealing Broadway, Hammersmi th , Heathrow Airpon , 

Holbom Circus, Kensington High Street, Kingston-upon-Thames.S loane Square , Wood Green 
Mancheste r Newcastle Northampton Nottingham (Listergate) Plymouth Reading Sheffield Southampton 

WHSMITH. ComputerShops 
~ Z P'nfeicorTK1.11t1Meol,otO&IOPftlS . ~l,f«110aft1lllbl J11., NonnalPKUFPfttC11m'er10pnc-,,.ol1nd 1v,d,...Jpt,:,dlK'l~ 
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-
Lost in a maze of bits and bytes, trapped in a forest of error s, bugged by Basic? Whate ver the proble m, 
CA LL on us. Our pan el of experts 1s at your command. 

Write to; Routine Inquiries. 
Perso,iaf Computer News. 
VNU . Evelyn llousc. 62 
Oxford St reet. London \VIA 
211G. 

ZX81 expansion 
buffer 

9 I will soon be one of t he 
man y owners or a 16K 

ZX81. I read inP CN /ss11t1 tha t 
th e ZX8 1 could be cnornmou sly 
expanded and made inlo a H::r y 
int ellige nt mach ine usin11 one or 
many or the Basicare l\·1icro­
sys tems. A Perso na ""as I he first 
modul e menti o ned and a RAM 
16the second. 

Cou ld )O U tell m(' exactly 
wha t the Persona would do and 
if the RAM 16 cou ld be ex­
changed for the ZX Panda 16K 
RAM. What is th e prk e of the 
full moving l"iyboa rd to go" ith 
the modu les? 
Paul Sammon. 
Sr Helens. M erseyside . 

A The Basicare 5) stem ca11 
grcally increase the mem­

ory a\lailable 10 lhe ZXSI or 
Spectrum by employing a t ech­
nique called memory paging -
but yo u must write all yo ur own 
prog rams to real be thesystem· s 
full potent ial. 

The Persona buffers the sig· 
nals and acts as a so rt of 
interface be t ween t he ZX81 
and the Basicare sy..,tem. II 
does n't do anyth ing in itself 
except enable you to add th e 
Basicare modules. It is not 
pos<:.iblc to u<,e the memo ry 
extens io ns provi ded by o ther 
ma nu factu rers with the syste m. 

The full-m o,•ing keyboard i~ 
not yet avai lab le. 

Spectrum interface 
for typewriter 

Ql.s ii possib le to connect my 
Spt(' t ru m to an Olhctti Pra · 

xis4 1 eleclr onic typewriter : iho 
what sort or interface wou ld 1 
need? 

Th e typewrit er has a ro nn e<:· 
tor for con nectio n lo an Olh·etti 
MS2J2C inlerface , howen r 1 
think l he inler face might COSI 
mo re th an it 's worth. Also. if ii 
we~ possible to inter face the 
two what exactl y would be t he 
end r esult ? 
CM Thompso n. 
Che/ ten/ram. Glos. 

AYcs it' spossib lc, and yes it"s 
ikely 1hat it will cost more 
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than if s wo rth. RS2..l2S for 
electric typewrit ers ca n cost 
from £75 to £150. so unle ss 
you'v e already got a Praxis. it 's 
liable to be an expensive exer­
cise. Hilderbay is offering Pra· 
xis ,md inte rface fo r £435. 

In order to use it with yo ur 
Spect rum you 'd ne ed an inte r· 
face. the mos t logical be ing th e 
RS 2.12 tha t come s wit h Sinclai r's 
own Interface I . 

As fo r the e nd res ult. yo u 
won't be able to print the 
Spectrum block graphics o r 
user defined gra phic.s. but this is 
a p roblem yo u 'll o ften run into 
wit h the Spectrum and profes­
sional prin1ers. 

Getting BBC screens 
taped 

Qls ther e any way of sa~'ing a 
BBC sc ree n pri nt to t ape? I 

know that lh e Speclrum hus lhc 
comma nd sc Mt-.u...s for this. but 
can it I)( don e on lhe BBC, and 
ho w? 
Jo,ia,/,a,r Loos t, 
Clrehmford, 
Essex. 

ASavingscreens 10 rape on the 
BBC is relatively stra igh t­

forward if a little slow. You 
merely save th e section of the 
memory contai nin g the scree n 
information. The amou nt of 
memory varies dependi ng on 
which screen mode is in use an d 
is found by: 
PRIJ',r'f -&:ffQOO--I II MFM 

Thi s will give the amount of 
memory in hexadecimal for 
that particular mode . 

To sa\'e the whole ~ree n 
simply find the val ue of 111MHt 

in hex as this is where the scree n 
starts in memor y and use: 
•sAvP name sss+ r 111 
ssss is the hexadecimal star t 
r1ddress given by 111',ff.M for the 
parti cu lar screen mode . and 
LLLL is the length of the screen 
given by "&:or--- 111M~M - The 
val ues for the mod es are: 
M ODI".) 0.1.2 S SSS • JCO> 

LU..L=SOOO 

M OD F SSSS•-6(XX) 

IU .L=.aom 

M OD re.Ji ,., ssss=siu: 1 
11...1.L•ZROO 

M ODI C: S!i,S:,,.=6lUt 

LI...I.L• Z('((l 

M O DI: ~s:-.s- ,a:o 
LLLL=CMOO 

So. fo r inst ance . saving ,1001, o 
graphics use: 
•sAvFn am e"'OCO+~ 
with in the program and re load 

with 
•LOA D nam e 3000 

Th e following program demon ­
Slrate s thi s. 
10 ,1 0 01:. 0 

"' .. "OR P=O TO 1280 S1 l:P S 

JO MOVE O,O 

"' PI OT6,T.1024 ~· NFXT 

"' •sAVF SC'RN n,o+ ~ 
70 CLS 

'° PRINT'"RFWIND Ttlr TA Pr 

1Ht:,.. l l ll 111L~PAC1, DA R" 

90 RCPEAT:UNTIL INKCY( ---99 ) 

100 •1 OAD S<.'K'1 3000 

How compatible is 
Acom with Watford? 

QPleaseco uld you tell me if the 
Walford OFS is tola lJy com­

patible with the Acorn DFS. ls it 
possib le to load pr ogram s like 
the BC PL com piler wilh tht' 
Walford DFS? Will the Watford 
DFS be com patible with the 
second processors and fulur e 
add-ons from Acorn ? Would ii 
be sa fer lo buy lhc Acorn DFS? 
Also, dotS lh e Wat ford DFS 
Includ e a disk int er face kit , 
all owing drh ·cs to run wit houl 
any extra s? 
MSimm on.s. 
Amblesicle, Cum br;a 

AWa1ford have p lans to re­
lease a new disk-filing sys­

tem that is comple t ely compati­
b le with Acorn's in 1he ne ar 
futur e. As yet. whe lhc r this will 
be able to handle a ll futu re 
Aco rn releases or not can 't be 
said . 

Since they are bot h similarly 
priced the only advantage of th e 
Watford DF'S is it offers a 
couple of extra util itie s that the 
Acorn has on disk. or not at all. 

Neither DFS comes wi1h a 
di sk inte rface kit. bu t both 
co mpanie s will se ll you lhe part s 
fo r th is. 

Colourful adventure 
writing on the Orie 

QI plan lo wr ile a ga me on my 
48K Orie b ul I don 'I know 

how 10 get difTerenl charact ers 
in diff erent c~ourson the scrttn 
al th e same tim e. I also want to 
get a prog r am to ttLN using a 
command in the pr ogr a m it..self. 
la11£de11, 
Camwck , Staffs. 

ATo get di fferent colou rs on 
the screen in ci1he r 111 or 

LORU modes requires that you 
'se nd· an at tribute to the screen. 

In LORES o r TEX T this is most 
eas ily done by PR1N1ing a c11RS 
in the range 1u to 1s1 just befo re 
th e ite m you wa nt disp layed. T o 
have lhe sl ring "fiCl',. •• in red ink 
on a black backgro und. you 
wou ld use 1>R1NT c 11RS(144); 
c11RS(129);'·rc""· Th e first two 
c 11R$()rontro l th e loca l '"Kand 
PAPI R a ltn bute,; for ilcm <i: to 
their ris ht. 

If you want to use this c11RS 
method with PI OT , subtract 12.11 
from th e value s given. 

Anot her met hod is to send 
escape seque nces before the 
displ ayed item. but th is is not 
without its prob lem s. 
J>RINTC'IIR${N) 
I NK COLOUR 

"" Black 

"" Red 
J,0 Green 

'" Yellow 
m Blue 

144 
145 
146 
147 
148 

nJ Magenta 149 
134 Cyan 150 
IJ~ Whil e 151 
116 Single-height. standar d 

char acter s 
1n Alternatecharac t er sc t 
1:JS Do uble- heighlc haracters 
119 Alternatecharac t ersc t 
140 Flash ingcharacters 
141 Alternatecharac1erse t . 

flashing 
1•2 Do ub le-height.flashing 

char acte rs 
t4J Doubl e· heig ht ,a h ernate. 

flashi ng 
To get a program to RUN 

itsel f. simpl y use the comma nd 
in a program line (rnzo in the 
example): 
1000 PRINT " Do you want 

ano1her go?" 
ww GFT AS:11 AS<>"v" AND 

AS<> .. ._... AND AS<> 
" n" ll-l~NC..010 

I02(1 IF ASr."N'. OR AS•" n·· 
IHt- ~ o.:,,.: N l·W H ',t- R UN 

ZXlanguage 
difficulty 

QPlcase t ell me If a German 
version ofl he Sincl air ZX8 1 

manual is availab le. 
fl a11s-Beml wrd Kortliaus, 
Recklitrgllat,sen. 
West Germany 

ASinclair doe sn't publi sh any 
German language lite ra­

ture, bu t th e compa ny 's Ger ­
man distribu tor may be able to 
help. Contac t He rr Schumpi ch. 
Ju rgen Schumpich Gmbh. 8021 
Ottobrun, Ottos t rasse 28, W 
Ge rmany . 
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'Get it right 
atLaskys ... 

Games, busineu, education, word processing, accoun ting .. . The 
amazing pote ntia l of micro com puters is virtually li.mitless, so you 
need the right advice in order to find exact ly the righ t ma chine for you. 
At Laskys we have a specialist micro departm ent called Micropoint, 
where we can help you to analyse your requirements and experiment 
with every thing from the simpl est to the most sophisticated 
equipment. 
A choice of easy ways to pay, free 2 year guarant ee, a commitment to 
exchange produ cts if you are not compl etely happy and , of cour se, a 
nati onwide after sales servi ce. You can't buy micro anyw here better 
than Laskys - who else offers you so much ? 

LYNX96K 
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Scaled a new PEE K in microc omput ing? If prin ted yo ur t ip will earn you a five r. 

It you' ve got something to crow 
abo ut . . . a bit o( magk that ' ll 
make the world a better place 
for micro users , th en send ii to 
PCN Mic rowaves-o ur rt gular 
readers ' hints and tips page. 
We' ll pay you £5 if we print it. 
We' ll pay you e,·en more If your 
little gem gets our ,·ote as 
mlcrowan of the month. Think 
on ••• and write to Micro­
waves, PCN, 62 Oxrord Str eet , 
London \VIA 2HG . 

Commodore64 PRINT 
AT simulation 
One facility which the Com· 
modore 64 lacks is the PRINT AT 
command. There are several 
ways of simulating this corn· 
mand on 1hc Commodore 64, 
however. 

Perhaps 1he simplest method 
is as follows: 
10 R0,,1 SIMUI..ATIO" OJ. PRINT 
ATL.C,7..S 
20 R[M UNL L. COLLMN C: 
1<• 1 <'""z.s, ,<-c<-40 
30 POKE 214.l:l'OKE 
211,c- l :rR1ITTC11R$(145):zS 
40 Rl;;M OK VOKE 2)4,l:PRINT 
c11•$(145);ue(c - l);zS 
50 Kl::Mt-0RfJFTCflANGF214tO 
216AND 211 TO 198 
Note tha t cursor up. c11RS(14.s). 
is required (try removingil) and 
that TAB shou ld only be used if 
the previous PRIITT did not 
1erminate in a semi-colon 
(again. try il). 

It is worth reminding Pei, Vic 
and 64 users of a bug in 
Com modore Basic. Typing a 
line number in the range J~20 
to J.53279 should result in a 
.. ?SYNTAX 1:.KKOR", but in prac­
tice various responses are possi­
ble, ranging from an effect 
similar 10 pressing KUNIS'10 P 
RESTORE on the 64 (or jump to 
the monitor in the Pet) , to an 
irrevocable crash. 

Finally, two tips relating to 
the use of casseues on the Vic 
and Commodore 64. 

An idea of the number of 
dropouts which occurred on 
reading a 1ape can be gleaned 
from r1:.EK(1.ss): a value of 4 or 
less is usually not significant. 
Th e file name of the last cassette 
read or write operation can be 
inspected with the aid of 1-oR 
T • 8JJ TO 849:P R lNT 

ctt•S( rees(T));:NtXT 
Ni ck fl igJu,m, 
Eccles, 
Manchester. 
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Eye-saving remedy 
for Basic hodges 
Most of us have. at least once. 
been driven to distraction by 
the appearance of the much­
dreaded "ILLLOAI QUANTITY" 
error-message. afte r many 
hours of typing in reams of 
DATA numbers. The troub le is 
that the computer only hints 
that the erro r occurs in a Rl:.AO 
line. which means poring over 
the data lines in the somewha1 
forlorn hope tha1 we spot the 
mistake. 

I have found the following 
routine a great eye-saver. and I 
can usually find the error(s) 
much more quickly. It simply 
consists of setting up a FOR 
NEXT loop. 
I On the line immediately 
preced ing the RI AD statement. 
type roR (x) = i (make sure 
here you use a numbe r larger 
than the or iginal "t-oR NE.XT". 
2 On the line immediately 
following lhe original RFAD 
line . type: PRINT(x)~ (and 1hen 
follow the original RFAD vari­
ables either singly. or. if there 
are very many. two or three at a 
time). 
3 On the following line type: 
Nl:XT (x):END 
Don 't forge, END 

On running , this will list all 
the variables and their con es· 
ponding DATA numbers. mak­
ing the job of weeding out the 

40Cl210767110SOOl910FDCI blXCO'I PllK(XO•l 
7EFE002:8 ICFEFF:zR 18237101-E .. 2"ti• 
FI-' 2:8 12 78 81 CJ. JI:. JO Cl-c.s 28 l'U,K 1xo .... ) 
CD81 l.SCD'911)CIJE09CFOol 

78t-t J52808t+ 18'20CA0t 4618 
C6J I' IFCF'C9 

JOO CA I. I I CT'N(200) 

400 ENDPROC 
This routine can be renum­

bered and appended to prog­
rams that need to use it. 
Andr t w Mllrshall, 
Mansfield. 
Nouinghamshirt. 

Commodore 64 
restoration 
A feature Jacking on the Com­
modore 64 is the ability to 
'RFSTORE' to a particular line of 
DATA. The following sub· 
rou tine is very short and can 
easily be included in your 
program. to .achieve a 'KLS· 
TORETOl l" t 

Simply set the variable LINE 
to the required line number. 
then call the subroutine wi1h 
OOSUD 60000. 

The routine has an error 
message for non-exi~1ent line 
numbers. 
\ORtM DtMO 
'20DATA 1.2 
JO FSYS J,4 

40 1_1N1-.• JO:oosun 60000 
~ READ A,D:PRll"/T A,0'.tND 

6()000 KCM Rl;STORt::: 1"0 LINE 
600!0 xo=2f.Ms 

600'\0 1r XI ""I.I'll' TIIEN POKE 
65,XO AND 2.s.s:rmrn M, (xo/2.56) 
Al'IO 25.S:RETURN 
M(M() xo= 1>1~1~K xo+ 1)+2~ 
rE1:.K(xu+2)- 1:u- xo>? THIN 

{Ill~ 

Wl~ l'RINl- '!NOSUOi 11'1-
"0 
David Grist1V()()d, 
Sunderland, 
Tynt and Wear. 

Lynx POKE to invert 
output to the screen 
Using this roKE for the Lynx. 
the ou1put to lhe screen can be 
inverted with a single corn· 
mand . 

By using DPOKE &6273.-32 
the normal-size characters arc 
inverted and oroK li &:6273.-64 

will prinl inverted large charac­
ters. The output can be reset by 
J'IOKEing in the positive values . 

This is a simple example 
program: 
IOCLS 
20 VDU 2•,7 
30 PRINT "MIRROR" 
40 DPOKr &627'. -M 

SO VDU .s . .s . .s . .s 
60 PRINT '"MtRROR •· 
70 DPOKE &6273,32 
SGr ay, 
Touemhoe, 
Nr Dw uwble, 
Bedfordshire. 

bugs much easier. The three~---------------------, 
lines that you may have had to 
erase in order to add 1he extra 
ones will probab ly take less 
time than you would have taken 
to find the bugs by yourse lf. 
1 No/m es. 
Glasgow. 

Second byte at Lynx 
numeric variables 
Jn response to a Microwave 
from Bob Towers (Issue 41) 
here is an improved version of 
the numeric variable dump. 
Th is program also displays the 
value of the variable. 

To overcome the problem 
that Mr Towers encountered 
with his program . ie the display 
of variables 001 used in the 
program. this program not only 
looks at the firsl byte of each 
v3riable, but also at the second 
byte. l ft his is&FFtheva riab lei s 
not used in the program . This 
progra m is in machine code , so 
it doesn 't use any of the vari· 
ab les . 
100 DEFPKOC VAR DUMP 
200 COOi:: 3E 04 Cl- 06 01 Ot 

Convert Spectrum decimals to binary 
When using the 1i,,i function to read the Spectrum keyboard (as 
described on page 160 of the Spectrum manual). it is useful 10 
know the state of individual bits of lhe number read ie it' s 
desirable to have the number returned in binary . 

However . there is no command in Spectrum Basic to convert 
decimal numbers 10 binary. This short machine code routine 
will do just that, p roviding the first program line is: 
1D1M aS(8) 
The string dimensioned in the first line will contain the pau ern 
of the resuh of the equivalent 1N function. 

T ype in the program as shown. The routine may be placed 
anywhere in memory (the d isassembly shows it in user graphic 
area for a 48K machine bu t it can be placed anywhere. just 
replace sta rt wi1h the start address chosen) . 

When the routine is in memory it is used as follows: before 
calling the line. RANDOMISE n must be present (where n is the 
number from the Spectrum manual of the half row to be read). 
This shou ld be used just before 1he rout ine is called wi1h 
LETxx =usRs tart 
(where start is the start address of the rou1ine) 

Th e string dimensioned in line I will now contain the binary 
equivalent of the result of an equivalent 11'1 function. 

i e R~S T OR~ : P OR n •ST ART TO ~T 
RR T+ ae 

5: ~~~~ ~;? p~ ~ E 1~S~~2 N; ~ ? ~ 92 
, 1? Le , 0 ,2eL2 3 7L 1 2 0 LeL e,e 4 , 4 e , 2 0 3 
, 127,40,2 , ~ ~ , 4Y ,2 0 ~ , ~ 3,3 S , 1&,24~ 
., 2 0:1. 
P 1 Arundel. Ponrefract. W Yorks . 
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... nqbody sells 
micros 
better: 

New Home Comr.uter with 16K memory. Full size 
keyboa rd plus hep key (for addit.io nal information and 
menu screen) superb graphi cs, colour and sound. 
Compatible with all Atari home computer Software . 

COMMODORE 64K 

PCN JANUARY 14 1~ 

VIC 20 STARTER PACK 

Indudt"S VIC 20 SK com puter , C2N caSS<"Ut' re co rder for 
loading & storing program,.& cassett e softwar e which 
include s l.ntrodu ction to Basic Pa rt I , Ulitz, Hop pit , Race 
& Type -a- Tune! 

ORIC48K 
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Ca n the Jap anese Hitachi match 
up to its model the IBM , asks 
Igor Thom as. 

You may feel a little deja-vu slipping 
into this week's Pro-test. since the 
Hit achi MBE- 16002 is acrnally a 

matu red vers ion of the Hi tachi MB E-
16001. releaM!d in mid-1983. Th e produc t 
remains 1he same. only the presen t ation 
has been changed 10 protect the i nnoce nt. 

Just in case you may not have guessed. 
the M B E-16CX)2 has more than o ne or two 
th ings in common with the IBM PC ser ies. 
Starting with equally large man ufacturers. 
the same 8088 processor in the middle. a nd 
ending with almost 100% software com­
patabili ly betwee n t he two. you can 
con fidently include I litachi in the sing le­
figures end of the growing IBM PC 
look- alike~ li'\t. 

However. like eve n the most ident ical of 
t wins. the Hi tachi oHcrssomc things whic h 
t he IBM doe~n·1. and vice ven,a. Th is 
Pro-test does not dwell gre atly upo n direct 
com parisons between the two, but princi­
pally app roaches the Hi tachi in its own 
right as a l6-bi 1 micro. 

Presentation 
For once a microco mputer has become 
hem•if'r tha n it s rece nt predecessors. and 
biggtr than its main compe t itors. As it was 
be ing set up. PCN's photographer (a lM> a 
keen micro hac ker) observed 1ha1 t he fi~1 
impression the MBE-J6Ck)2 made was 
·more like a mini than a micro·. ll it ach i 
t hemselves have q uite inscrutably dubbed 
the nrnin box as t he main frame, which 
con jures up all so rts of imp ressive images . 

Even if you do n 't entirely acce pt this 
unusual course of cve nb a~ a Good Thing. 
your muscles can't help but feel impressed 
by the :!ihcer ma!'!!'! of the MBE-16002 as it 
comesoutof ibpackingboxes. Supplied in 
two large brown cartons (with not hing of 
great impo rt on the outs ide) is 1he classic 
three-p iece suite of keyboard. moni tor. TNMBEH00211Nlltl,,...tfflln•~""""'-·•'•fflJ'te ... ...,.-tlM&.rpNXNtWetlM....-w 
and central box of tricks. 

T he l.1ricr. squarer carton car ries the 13 
inch co lour video monitor. cable. and 
instructions for the monito r contro ls and 
adjust men ts. The ot her carto n contains 
both the keyboard with its curly cord. and 
1he main compu ter proper. Th e packaging 
also disgorges some flop py disksaccompa· 
nied by four manuals. one small AS-size. 
and three larger A-'·size . 

Construction 
Some built-in rcccs~s as handles would 
have been a nice idea at the setting- up 
stage. unless you are lucky eno ugh 10 have 
some help when moving th ings around. 
Suffice it to say. pOrl3ble th is micro is 1101. 

Since the MBE·16tX>2 doesn' t rea lly look 
like a convent ional micro. if there is such a 
thing. it"s preny much up to you how yo u 
position the three sections. 

The large photo shows how Hi1achi 
env isages the machine sho uld pose. 
alth ough if space is at a premi um. yo u 
might care to get radica l and sta nd the 
main frame on eit her end, with drive slots 
horizo ntal. No harm wou ld come to the 
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machine if yo u did this. just as long as you 
didn· 1 obst ruct its cool ing fan (at t he rear). 

Hitach i has reduced the usual pre­
req uisite t ang le of wires to not hing more 
than four. of which two are mains supp lies 
for the mo nitor and bra in box respedively. 
Bot h mains cables arc of t he ·flying lead' 
var iecy. and all hough genero us in length. 
can not be separated fro m their owner~. 
Once correctly plumbed into the mains. all 
!hat remai ns to be connected are the video 
and keyboar d cables. bot h equally pain less 
pus h-in type connec t ions. 

The MB E-16002 does n 't really have a 
back view as such . since all cable connec­
to rs are thoug htfully collec ted into one 
single compartmen t on the righ1-hand side 
of the main box (with the exception of t he 
keybo ard connec tor). The video lead to 
th e colo ur monitor goes in here, and will 
only male with th e socket marked ·colo r·. 
Also situated here arc the standard RS-232 
serial and Cen 1ronics pa rallel connec tors. 
rea dy to accom modate the print er and/or 
modem of yo ur choice. 

Once the keyboa rd's hu nky curly is 

plugged into its simple socket on the front 
of 1he machine, everyth ing is ready for 
blast-o ff. At this point. before you apply 
the j uice. you have of course read t he 
instru ction manual. 

The front of the machine really is a 
proper clipboard. designed to slide up and 
down. a.s wel l as t ilt, holdi ng nume rous 
pages of printouts. shor than d dictat ion. 
rice paper. or whatever e lse you feel a n 
urge 10 keep clipped in front of you. Af 1er a 
few days acclima t is.11ion. I must admit t hat 
there is some thing "'o nderf ul about this 
unique feat u re. and rm sure it will soon 
threa t en to become ind ispe nsable. 

Even more wonderful than the tilting 
clipboard, t he video monitor has a built- in 
tilt and lock mec hanism. No more piled-up 
CP/M manuals to raise the dis play to a 
comfortable viewing angle . A simp le leve r 
at 1he front of the monito r adjusts the angle 
of dangle with finger-tip pressure (don·, 
forget. this is a large. bulky. 13 inch RGB 
rig) . 

If yo u must insist on tr adition. the 
whole tilt ing mechan ism can be eas ily 
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remoYed by looseni ng two screws on the 
undersi de of the mon ito r . 

Documentation 
Suppl ied with the I litachi arc three 
matching cream colou red A4 loose lcaf 
manuals conta ining the docume ntation for 
the hardware, the ope rating system (MS­
DOS). and the Basic language (Microsoft 
G W-8 ::tsic). 1l1ere is a short and sweet 
little pamp hlel included with the monitor 
describing its retrac table knobs and such 
like. Also supplied is an 'included in the 
price' soflware package calle d Co mpact 
Nucleus. presente d in a sma ller. serious 
mau black . AS binding (see software 
com me nts late r). 

The three lightweight crea m A4tex tsare 
comp letely Japanese concept ions. as is the 
separate lillle opera t ing guide for the 
monito r . Co nnoisseurs of Japa nese En· 
glish will e njoy reading abo ut the ·front and 
back. porch phenome non· or ·when abnor­
mal odou r or smoke is genera ted'. I low· 
ever. the tr ansla tion is very good. eve n if 
the 1exts are a to uch over simplified. 

PCN JANUARY 1419184 

The lns1ructio n Manual giYCS simp le but 
com plete instruct ions on all the importan1 
aspects of getting acquain1ed with the 
MBE-16002. Th ese include care and 
feeding of the built- in clock (three penlight 
batte ries). keyboard layou ts and symbol 
graphi<:) tables. main software memory 
map. video memory map.a nd rudi me ntso f 
floppy disks. 

The MS-DOS Manual desc ribes the 
MBE -16002"sopcrat ing system. MS-DOS 
1.25. Th e manual confi dently describes the 
do's and dom·s of u nder taking ·system' 
ta.>,k.>, wilh MS-DOS. such as setting the 
correct time and date (this is only needed 
once). select ing a printer. e nab ling/dis­
ab ling RA M disk(s). formatt ing and 
cata log ing diskettes. and ot her gene ral 
chores of living with an opera ting sys1cm. 

It is at this point that a more expe rienced 
micro use r will find things a triOc on the 
innocent side. For examp le. you only get 
simple explanations of MS-DOS com­
mands and memory usage, Hitachi 
assuming either tha t )'OU don't want to 
know abo ut the fuller rami fications. or its 

just keeping the confo~ion quotie nt down. 
There is not hing that a specialist t ext on the 
subjec t couldn't handle when you' re rea dy 
for it. I ju~t hope that H itachi UK will be 
able to docu ment the\\ hims and qui rks of 
MS· DOS l .25 before l le,1rn e nough aboul 
the machine 10 need to know them. 

The GW- Basic manual is very simply 
adapted from the Microsoft original. One 
\\Onde~ if the sample programs were e\'er 
inte nded 10 be distributed outs ide Japan . 
Do you ob ject 10 examples using name.., 
such as ·R . Ok11a· and ·11. Suzuki'? 

You shouldn·11ryand learn Basic from a 
reference text. as there are far bener 
instrucli\C book'- ava ilable elsewhere. 
f-lowe\'e r . Basic programmers will find 
Ycry httlc difficulty in learni ng the neces­
sary 'wr inkles' of the I litac hi implementa· 
tion using this manual. Watch out for the 
qu irky quality of lhc example programs. 

The fourth (black A5) man ual co, er.., the 
Compact Nucleus software. supplie d 'all· 
in" wilh the MBE-16002. This co nsists of 
both the Nucleus Report Gencra1o r and 
System Gener,11or programs. which arc 
part of lli tach1's bra nded soflwa re cala· 
loguc. Ahhough very well packaged . the 
copy of the documen 1ation we recei\c d (or 
review was only pre liminar). and made 
erroneous refere nces to CPIM ins1ead of 
MS-DOS. 

Keyboard 
Unlike most IBM compatable micros. the 
I lit achi keyboa rd is s1yled more along the 
lines of a real typewrite r. None of the ~illy 
positions for shi/1 and remm (emer) which 
some people insbt upon. Curiously. for 
such a good typewriter layo ut. shif, lock 
cau!'>Cs the )hift key 10 re, ·erse its funct ion : 
lower case letters are produced when shifl 
is used this way. Somethi ng of an acqui red 
1as1e for us older hackc~. 

Ten healt hy programmable funct ion 
keys bridge acr~ the lop of 1he keyboard 
alpha (qwerty) sect ion. TI1ese appear 10 be 
limited (in Basic) 10 bemg loaded with no 
more than 15charactcr)e::tch. The numeric 
keypad is 10 the righl as u..,.ual. with a 
modest set of extrn cursor and fixed 
funct ion keys( hclp. in)crt.delete) direct I) 
above. 

Between the programmable funct ion 
keys and the extra fixed keys is 1he cancel 
key. which is presently con figured to 
generate con1rol·C at .:111 times. and thus 
merits a generous pla.>,tic shroud. prevent· 
ing casual operalio n. 

Immediately to the ·rea r· of the cance l 
key is lhe main Reset butlon : neit her too 
difficu lt to reach. nor accessab lc b) 
accident. From underneath the ke)board 
two stubby legs can be unfolded. impro\ ­
ing the 'rake' of the keys . An d CYery 
depressed key genera 1es a soft piezo­
electric click from the inbuilt keyboard 
sounde r. 

More in keeping with the trad itions 
emerging in 16-bit micros . the keyboard is 
actually software -map pable, allowing 
Hitach i to supply the sa me hardware to 
different countries. The UK release of the 
machine includes a suitably tailored sclec· 
tion of keys. notably of the # and£ keys. 

Th e copy key will dump the conte nts of 
the text and/or grap hics screen(s) direct ly 20 Ill-
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~ 19 to a Mkrolinc 8-1 doi.in:urix prmlcr. Thi, 
mdm.h .. ·, au1oma1ic , had1ng of the c1gh1 
~rc:en<.-oluur,. and prc,u mabl) the correct 
mtcrpre1a1ion of the II ;md £ character:,,,. 

The lt,•lp kc) c..loc,n ·1 .tctually hdp )OU 
do an)thing. unlc,, )OU arc running 
'i.Oftwarc "'11h a help :,,,y:,,,tcm (,uch a" 
Wordsta r ) \\hich ha:, been edul'dted about 
th•'-key . I lo\\c,cr." hen u~mgGW·B.l.)tC. 
prc:,,,:,,,mg the hdp kc~ con,ementl) gcncr· 
ate:,,, a control·A. \\ luch 8 a:,,,1c undcr:,,,l,tnc..l:,,, 
;.13 a rcque,.1 to repeat the la:,,,t command 
entered from t he kc) board. 

The two grouJ)' of cursor key:,,, al:,,,0, ary 
their fu nction, depending u1x,n t he "Oft· 
wareoft hc momen t . 8.t)icha)I\\Oform!lof 
editor . both ohd m·h m,c thl· C'\;lra cur'I-Or 
and fixed function kc\-, to in-,ert. dclc1c. 
and so fort h . • 

Althoug h lht: O\endt ,,c 1g.l11 of the 
keyboard h ,en, ihly gcncrou). th.l• genera l 
·feet·,._ really d1..,.1ppomting: not ,cry li,cly 
would he JX>litc. The return kc) on our 
re, ,c,, m;.1chinc \\Ould not rel iably re,1xmd 
to anytlu ng IC.).) than a full ·karate· fm_gcr. 

The trut h i:,,,. I lltachi ,houldn't ha\t~ bu ih 
1b O\\ n kc) hoard from ~ratch tho ugh 11 in 
fact manu facture~ the m1c_gr:1tcc..l c1rl·u1t:,,, 
for many of the worlc..1·., oc~, kc) board:,,,. 

Screen 
In 1heccntrc ring. \\C find the p1eccoflca:,,,t 
rc,l't.mcc ;.1) for a:,,, the Ml3E-160J2 ~oc, . 
ll itachi ha:,,, included a !IOappy 4--bil RGB 
rrL colour mom1or '"' ,t.andnrd equip­
ment.,, hich \\Ould cml upward,of £5()) 1f 
bought :,,,cparatcly. The tng 13-mch d1,play 
i:,,, :,,,upported by 192K of video RAM. 
partitione d into mult1plc ~rcc1h of 1ext 
ant i grnp lm.·~. "hicl 1 al,o \\OUld be a more 
th.an m0<k,t e>.lrn c<M \\Crc tlu, not 
I htach1! 

·11,c 4-hlt ,;pccifica11on :tlh)\\'i cach of the 
eight \ t;mdarc..l RG B l'Oloun.10 IX' ll!l!'tigncd 
rno 1111cns111c-, under ~oftware control. A 
fur ther clcg:111l·c " the ah1h1y 10 colour 
both 1hc h:ickc.round :md the normall, 
black ·frame · ~hich ,u rround.., the m;:11;, 
image are:1. Front panel t·ontrol, :.trc 
"ip;utan but a1.kquatc: br,8111. co,11rm,1. and 
1,011·er. The t\\o knob ac..lju.,1111cnh m;:1y he 
mo\ed in. reduci ng the likelihood of h11le 
finger, mc:,,,!'ting. up )'Our :,,,c11111g~. a, \\CII a, 
looki ng !1praunc) in photograph,. 

Grap hics are very much dependent on 
the M>ftware gcncra11ng them. but at least 
GW -B,:i!'ticallow, )Oll lOCrcatc full !',Crccn., 
of either 6411 or 320 pixels honzonial by 
pixel:,,,, crt ical . T cxl i:,,, anolhermatter. "i th 
the cho ice limited 10 40 or 80col u mru,. 

The bulll·in character -.cl 1') <,,()mewhat 
di:,,,appoin11ngin co n,1ruct 1on. \\ ith ~u do 
dc-.ccnder, on g.J.p.<J.). and -..m1larly 
economica l ho<.hc, on h and d. The + 
")m bol 1,e~trcmcl) odd. although I expect 
fll()(.t of the'-<! dcfini uon,coul d be altered 1f 
one had thc appropn;ttc ~fh\:trc. 

Other hcnd1h m:1kc up for tlm lo:,,,s. 
e,pcci,tll) m th1..· \\ rit ing.ofgra1)t11c,. Fin,t, 
the mul11ple grapluC">and te--:1,crccn, need 
not t~ tied to ead t othc-r: lhe) may ·play· 
toge1hc r . hut m :i,1rokco f ,oftwarc gcniu,. 
tex l can he ,crollcd ,cpara1el) from tlll) 

graph ic, on the "-·rc1;.·n. It \\,I!> m.ir,cllou!I 
writ ing ,hon graph1<..·, progrnm, in Ba!>1C. 

l'C~ JA°"UAK ) PI~ 
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then runn ing them bel,i,,d the same screen 
full of program lines. 

Storage 
128K bytes of user RAM is standard. and 
there's plen1y of room inside for more. 
There are also a few little clever RA M 
bytes "1hich use the clock batteries to 
remember your i/o set up para meter!< while 
the power is off. 

The machine comes complete wi1h 1v.o 5 
1/4 inch floppy disk drives. which. like 
every other part of the machine, arc also 
manufac tured by Hitachi. T hey arc of slim 
des ign . and do not use head-lifting inter· 
locks. This dictates a disciplined approach 
when removing disks. 

In keeping with many other recent 
micros, the diske ttes a re forma tted for 
320K of storage per floppy (40 tracks. 8 
sector.. per. 512 bytes per , double-sided, 
doub le-density). The result is easy porta ­
bility of text and data files, and most 
software (such as Basic programs) v.ill 
emigra te almost as easily. Unfort unately, 
there are no guartmlrt'S in any of the 
I litachi documentation about compatabi l· 
ity. bul the specifications given for the 
diskettes are very clear. 

Expansion 
The 128K of use r RAM supplied with the 
machine may be increased in two further 
steps of 128K, to a tota l of 38-lK. The two 
drives may be supplemented with an 
externa l unit conta ining either more 
dr ives. or a hard disk. A light pen h. also 
catered for, as well asa monochrome video 
monitor. The connectors for all periphe r­
als live within the recess of the side 
compartment, while the RAM expansio ns 
are filled within the actual insides or the 
machine. 

You could be forgiven for assuming that, 
with its othe r IBM-like habits. the wide 
range of IBM specificat ion plug-in expan· 
sion cards would also work in the MBE-
16002. Sadly, this is not the case. even 
though the five connec 1ors are of the same 
size and type as IBM ones. Numerous 
warnings lurk quiet ly in 1he operating 
manual. deterring end users from attemp­
ting to expand the system and advising 
1hem to ·ask the Hitachi service engineer'. 
Details of these connectors a re not given in 
the manuals. 

Software 
Supp lied with the machine are a single 
system diskelte. a number of demo 
diskc ucs, and the Compact Nucleus soft­
ware package. The system disk conta ins 
your one-and-only copy of the MS-DOS 
opera t ing system. so read the manual 
carefu lly (and make two disk copies!) 
be for e d iving in. 

All the companion MS-DOS programs, 
and the GW- Basic. a rc also contained on 
the system disk. The current ly supplied 
Basic is Microsoft OW-Basic version 1.5, 
revision 2.0, which managed to crash itsel f 
during a num ber of short experimen ts in 
the PCNof fice. Having some doubts abo ut 
the purity of the of fice ·sclec t ricit ys upply, I 
took the machine back to the cave for the 
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weekend. The same programs failed there 
(on a very reliable mains system). so 
caution is advised in use of the 8 asic·pai n1· 
command to fill large non-square shapes. 

Portability of any G W -Basic programs is 
also a little restricted , principallydue to the 
improved Hit~1chi graphics. If you really 
intend to m O\'C programs from or 10 the 
MBE-16002. please be ~ure that they are 
saved (and transferred) asASCI I text files. 
Also. the Uasic language program itself is 
specificlytailored to the l-litachi micro. and 
will not run correctly on anyth ing else. 

One of the more' thoughtful enhance­
ments to the Basic is the use of the aft key. 
which causes the lli tachi keyboard to 
generate comple te Basic keywords at a 
single st roke. along the lines of: I= Input. 
G ,,. Goto, 0 • Open. R • Run . 

Formatti ng of a new disk takes a 
tolerable 70 second". as docs a complete 
disk dup lication immediately thereafter. 
T he general speed of Basic is \'Cry good. 
andcertain lyonaparv.it h other IBM-style 
micros. Also included on the system disk 
are 1he very useful Link, Edlin. and Debug 
programs from Microsoft. although non­
technical users may never wish to learn 
about their convolutions. 

The Compact Nucleus is a most curious 
choice of software to be included as par t of 
the bundle . Aut hored and documented in 
Dorking. Surrey. it is claimed to be a 
program generat ing program. The manual 
says that the general aim of Compac t 
Nucleus is to allow non-programmers l O 
generate finished Basic programs. which 
do things like accounts. reports.da tabases. 
and other business applications. 

Compact Nucleus itself is written in 
encryp ted Malard Basic. not to be con· 
fused with MBasic from Microsoft. The 
resulting progra ms generated by Compact 
Nucleus are themselves written in this 
unusual bra nd or Basic. Although the 
intent of Compact Nucleus is 10 avoid 
having to know anything about the writing 
of the finished program. it strikes me as 
somewhat odd that such an incompatib le 
type of Basic is used on this otherw ise 
·standard' machine. Despite the official 
livery of the packaging, Compac t Nucleus 
is not specifically designed for the MBE· 
16002. althoug h it seems to work. 

Within the world of I litachi software, 

there are more Compact Nucleus pack· 
ages. which may be linked and intertw ined 
with the two supplied. If you are looking 
for Sales Ledger. Nomina l Ledger, other 
business software. Hitachi has saved you 
a few hund red pounds by giving you the 
Report and System Generator packages 
free with the machine. 

Verdict 
T he overall construction, and appea rance. 
of the MBE·I6002 is very reassu ring for 
those of us who look forward to being able 
to rely on their microsystems to work day 
after day after day without complain ing. 
The generous colour display and type· 
writer keyboard layout makes th is system a 
good choice for the first-time business 
user. 

Disk compatibil ity with other similarly 
s1andard1ited micros is very favourable. 
and thedrivesareefficientandquiet. Good 
ventilation and a built-in cooling fan 
ensure that the system runs at nothin_1 
greater than blood -hea t for days on end. 

The lack of IBM expansio n card corn· 
patabilily is perhaps the main shortcoming 
of the machine. which is fair enough If. as 
the sales literature suggests. Hitachi will 
follow through and offer a range of official 
expansion cards. Jn compensation . the 
built-in RA M interface). and colour 
display provide the most pop ular accessor· 
ies as standard equipment . 

The present keyboa rd only seems to 
please users of manual typewriters. as it 
lets them mainta in the ir technique. The 
keyword entry feature in GW-Basic is an 
excellent touch. and should be enlarged 
upon. 

Th e bundle d software could be more 
gene ral than Compact Nucleus; somet hing 
along the lines of a database or word· 
processor would be nice. Alternatively. a 
sort of software "book-token which 
allowed a (limited) choice from the 
respectable collect ion o( applicat ions 
packages presently available for the MBE· 
16002could be included. 

T he price of the system is perhaps the 
most attractive feature. althoug h by no 
means the only one. Hitachi has ente red an 
excellent contender into the IBM 
heavyweight class. and hopefully it knows 
alittleabou tSumowrestli ng. ,a, 

£2 ,595 + VAT 

,,._ .. .. , ... _ 
.____ 
~ ..... ::=, ...... 

Include s co lour monitor . keyboa rd , main unit , OS 
and software 
8088, 8087 op tion 
128K user (expan dab le to 384K) with par ity , 192K 
screen , m 64K bank s 
16K. character gen erato r and BIOS 
40 or 80 characters , by 25 lines 
Separ ate ly mapped from graphics are a 
320 or 640 by 200 pixels eight co lours , two 
intensit ies , flashing . underscore 
101,rogrammable funct ion keys. separat e alpha 
an numeric sect ions, 95 keys tota l 
2 5 Y.. inch Ooppy disk drives , 320K each 
MS-DOS 1.25 
Hitachi Sales (UK) Limit ed 
Computer Products Division 
Hitachi House 
Station Road Hayes 
Midd lesex UB3 4DR 



HIGH QUALITY GREEN SCREEN 
VIDEO MONITORS 

CHECK THESE FEATU RES,-

• ANTIGLARE SCREEN 

• P31 GREEN FOR MINIMUM FATIGUE 

• VIDEO RESPONSE 10Hz · 22MHz ~Job 

• SUPERB RESOLUTION - UP TO 132 
CHARS/ LINE 

• EXCELLENT GEOMETRY / LINEARITY 

• HIGH STABILITY 

• 230 VOLT 50Hz MAI NS OPERATIO N 

• COMPOSITE VIDEO 0.5/ 2.0V INPUT 

• FLICKER FREE DISPLAY 

@) 
Designed for use with Professional and 
Personal Microcomputen where a htgh 
resolution di$play is required . Ideal for 
applications requiring 80 column mode 
or higher . high resolution graph ics, etc. 

• 12" MODEL HM123 

ADD £5 
Carriage/Posta ge 

• 9" MODEL HM911 • 9" MODEL HM910 

THE LOWEST PRICE ANYWHERE 
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FOR A PC WIT H THESE 
FEATURES . . . LOOK AT 
THE SPEC. OF THE AMAZING 
UNITRON 2200 .... 

Dual processors - 6502 and 280 

• 64K of RAM 

e 24K ROM with sof tswitch control 

• Selectab le 80 or 40 column text display 

e Detachable keyboar d 

• App\ eSl l-compati b le 

e CP/ Ml' co mpa t ible 

• High and low resolution graph ics 
capabili t ies 

• Two di$k 1/0 for your d isk dr ives 

• Game paddles/casse tt e/v ideo interfaces 

Pr}cesexc/usive of VAT 
Same day despatch. Access 'Nl!lcome . 

CHILTERN ELECTRONIC S 
HIGHST RE El.CHALFONTST GI LES,IUCKS HP8 40H 
TELEPHONE 02~7 11234 TELEX 267184 
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Which book wou ld yo ur mi cro want yo u to buy? PCN's review page helps you choose. 

Tt< INDISPENSABLE GUID£ TO 
~HOrECOMPUT(R 

'GettiltJllle- -YOll r 
Slnc:t.lrSpectn,m', by Anne s,...--,,.-i,y 
....,.lnat£4.95(P11penock,l18 
papsl 
With the number or introduc­
t ion to compu ter books there is 
arou nd, it's sure ly high time we 
had an MSX·style standa rd for 
them, allow ing beginners up­
wards compatibility ? 

Serious ly though , they' re not 
all the same, and thi s one is 
comme ndably diCferent, 
although you wouldn 't think so 
from the first two chapters, 
which are the sta ndard 'what do 
you with a micro anyway' and 
;now you've got it why don't you 
open it and plug it in' introd uc­
tions. 

Surelyi 1's about time aut hors 
dispensed with this kind of 
padding? 

But after tha t it really becom­
es quite interesting, launching 
into a complicate d but access­
ible flowchart illustratio n deal­
ing with the proce sses necessary 
to start up a car. Once you 've 
related that to how you use 
flowcha rts in programmi ng, Ms 
Spa rrowhawk delves into the 
innards of the mach ine, show· 
ing you how the information is 
actually stored. 

It 's highly unus ual for an 
introduction toco mputin g todo 
this so ear ly, but the illustra­
tions a rc well tho ught ou t , and 
I'd say this approach was more 
successful than the usual pa r­
rot -style method or inst ructio n . 

However , the book does go 
off th e boi l a little towards the 
e nd , prese nting brief guides lo 
peri pherals-s urely better in a 
sep arate volume , bought after 
the beginner has come to grips 
with the machine - and a 
relat ively useless chapt er on 
troubleshooti ng-pe rhaps the 
most difficult area of using a 

comp uter . 
But there is one last bonus­

theappcndix presents a parti cu· 
larly clear and detailed explan­
ation or the machine's com­
mands. Th ese are listed in 
sections depe ndin g on thei r 
function, and rrn inclined to 
think they' d have been better 
organ ised in alphabetical 
order, but they're still very 
useful. JL 

··-·- •boutllleSt,octn,m 
MdZX81'1ty-nChlpplo, 
1N1111ishedilylNrDmtsat£4 .95 
lhlnlhlc:k,80 P11CHI 
Thi s one is claimed to be ' the 
only sim ple introduction ' to 
using the Spcci rum and ZX8 1 
- always a dangero us thing to 
say, particular ly when the copy 
on page 11 seems to have been 
laid out in the wrong order . 

We all make mistakes . but 
Mr Chapple's book doesn't 
seem to be particularly simple, 
espec ially when compa red to a 
lot of oth ers on the market , and 
while some things are exp lained 
in detail. you'll st ill find your­
self being present ed with short 
programs and being told what 
they do. but not why and how 
they do it. 

Thi s improv es the furth er 
you get into the book, but the 
t rouble is that the boo k doesn't 
actually go all th at far. 

It seems to be aime d at 
parents who've bought micros 
for their childr en and want 
them to know how to use th em. 
So you won't find any space 
invaders programs - although 
you will find one space invade r. 
and the penultima te chapter 
deals with maths , which isa nice 
cha nge from th e usual frivolou s 
con tent of this type of book. 

The amoun t of information 
the book conta insdocsn't real ly 
justify the price, and ir the Holy 
Grail is really total simplicity, 
I'm afraid it has ye I to be found . 

JL 
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'Ad¥anc:edGnphi<switllt he 88C 
ModelBMlc,_,puter'byllnO . 
AnJelll<BrianJ.Jones'"'"' 
M1emilllnPres111t£lO. 
IPIIPfflllCk 305 PoCesl 
In the old days o f 'big' compu­
ters, comp uter graphics used to 
be the exc lusive province of big 
corporations such as aircraft 
and automot ive manufactur­
ers. 

Th en only the most qua l­
ified and privileged f cw actu ally 
dev eloped the progra ms . due in 
part to the mathematical 
·magic' requi red. 

This book auem pls to ex­
plode this unneccessary mysti­
que by app lying many of the 
'b ig' comput er techn iques to 
the humble BBC micro. 
Together with the Roya l Hollo­
wayCol legc'sco mput erscience 
depart ment , authors Angell 
and Jone s have compr essed a 
comple te compute r science 
graduate course into thisdecep­
tive ly small and inexpensiv e 
paperback. 

Not only do th e authors 
exe rcise 1he BBC' s graphics 
facilities to the full , bu t they 
prod uce effects which can not 
eas ily be conveye d in words. If 
you can appreciate th e inherent 
beauty of ·mat rix transforma­
tions in three-d imensional 
space ' and 'hid den line and 
surface algorit hms'. you 
already know somet hing of the 
'magic ' techn iques thi s book 
contains. 

In orde r to allay your rears o r 
the mo re advanced mathema· 
t ies involved , the authors re· 
commend that you simply run 
the appropriate examples be· 
fore studying the theories. The 
book contains more th an 180 
fully explained BBC Basic pro­
cedur es. 

Even though th is must be the 
most soph isticated graphics 
text current ly availab le for th e 
BBC Micro, the software and 
techniqu es cont ained ~i thin 
arewortheverypenny. rr 

'Thefriemll)'Computer- · by 
-nlnglls,publislltdbytho 
88Cat£4 .50lltli<al-llound 

PllpetNCk,222 ""'"' 
Thi s boo k will be a best frien d 
for those who find themse lves 
sitting in front of a micro , with 
fingers frozen, all ready and 
poised and nowhere to go -
except forwa rd. 

Written byan auth or who has 
drawn on his own personal 
t eaching expe rie nce, the book 
conce ntr ates on th e most puu ­
ling prob lems for newcomers to 
micro comput ing. 

It t akes the reade r by the 
hand and gives a complete 
gu ide to basic micro program­
ming using the th ree micros 
approved for school use by the 
Depanmcnt of Industry: the 
BBC, micro , the RML 380Z 
and the Sincla ir Spect rum 
although others may find it 
usefu l. 

The style of the boo k certain ­
ly matches its titl e; it is friendly 
and written in an informal 
manner with the autho r's illus­
trations giving humourous in­
sigh ts into the basic principles 
of computin g. 

To some extent the book is 
laid out in the tradition al text­
book format, with the main 
points repeated, and summar ­
ies at each chapter end ing. The 
very thorough step-by-ste p in· 
st ruct ions are written in an 
easy·to -rea d style which is a 
confidence-bui lder in that it 
brea ks through the barriers to 
understanding micros that are 
harboured by beginners. Th e 
clea r , simple and logical 
approac h is encouraged 
th roug hout. 

No claims are made for 
producing lhe complete and 
expe rt micro program mer, but 
apologies are not necessary as 
good foun dat ions for a ll begin­
ners havecenainl y been laid. 
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1959 saw a revolutionary development in the evolution of the motor car that shook the indus try. T he 
launch of the Mini. 

Twenty five years later, Sanyo are set to cause a similar stir in the world of computers with the launch of 
the first ever Small Business Micro. The Sanyo MBC 550. T he first machine of its kind to offer the performance, 
compatibility and range of software of a true business micro for just £699* Whic h is 
considerably less than the cheapes t business micro. 

So if your business requ irements are too great for a persona l computer and 
you can't ju stify the expense of a business micro, phone Logitek on 0257-426644, or 
STC on 0279-26777 or I CAR US on 01-485 5574 or clip the coupon and we'll show you 
the Sanyo MBC 550 or the more powerfu l twin drive Sanyo 555, two revolutionary 
new micros that mean bus iness. 

See Sanyo's new sma ll business computer at the "Which Computer ? 
Show," N.E.C. 17th- 20thJan .1984 . 

4 Singlc dnve excluding monitor: 
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Is the wri t ing on the wall for text-only adventur e games'! John Lett ice draws his own conclu~ions. 

The word is out: 
adventure's graphic 
I" the tcx1-onl) .,d,e111urc dc;:1d"! 

Rum our'\ o f lb dem 15.e may ~lill be 
grcall) c-<,1ggcra1ed. hut a, program· 

men. pu!ih 1he graphi~ c.1pJh1!111e~ of 
m1cr())to1hc hm1t. 11 ma) no1 be m the bes t 

of health . 
11,eSpcctrum Y.a5.in 1hc forefront of the 

dme to" ;ud, gr.iph1D ad,enturc'i. but the 
Orie and th< Com modem: 6J are now cl~ 
hchmd. the I lohb1t be mg the game th afi. 
w far set the pace. 

The Jlobb11 "'b r~,oluu onary fo r C\,o 
reason'!: fir,t hccausc 11 cornb111cd a 1c, t 
ad\.enture Y.llh h1gh-rcsolu11on i raph1c,.. 

and second because 11 incorpo rated a form 
of artifi cial mtclhgence m the progra m 

The subs1drnr) characte r ... (fo r the pur­
po..csof1tu-,articlc "c "II as!iumc whoe, er" 
pla)'ing lhc g;.unc i!i .:tctuall y the mam 
character) ha,c a mi nd of lhe1r own . of 
\Orts. 

As far a~ .1d\cn1ures are concerned. lh1) 
wa, quttc a breakthrough . It me ant 1hat 

alhcnt ure,, rnlhcr 1han bcmg a )Crie1; of 
puzzles )OU could M>I\C in )'Our o" n good 
time. can no" ha\e a real llm c clemen t in 
them. The ffl(b.t ba\icexamplc of1h1~ m th e 

I tobbtt 1s 1hc 1cndencyo fTh onn to tell )OU 
(Bilbo) to ·hurry up· 1r you hap pen 10 pau~ 
for brea t h for 100 long. And or w urse. in 
cases or ex1rcmc prcH 1rica1ion. 1he little 

blighler \ih do"n and )larl\ ''"!? '" S ahout 

I 
gold .. 

Along "llh th1) )O u 'II find C\1dcncc or 
I mdepcndcn t .1ct1011 by 1hc o ther charac-

I tcrs. Someone - Gandalf 1\ the ohv1ou, 
)USJ)CCt - turn 'i t he t ro ll) 10 Mone if )OU 

3\0l d them fo r J llnlc "h1lc . And the cogs 
are ob\iou,I) turning m Llrond's bram. 
becau~ if )O U ~pcnd 100 long chatt ing 10 

him. or I urn up 111 R1\ende ll repeatedly for 
no good rc.iM>n. he has a tend ency 10 be 
rnlhcr sho rt "ith )OU. 

Variable couN:, or action for the other 
characte"a l~mean tha1 not"ogamesarc 
c,cact lythc \amc. and 111 somecascs thiscan 
be an une,pcctl!d bonu, . I hJ\C a \ I \Jd 

recollection of trymg to ialk to Elrorld 
while )imuhan cou, ly bcmg atli tcked b) a 
'\icio us wari', "'h1ch had 1,tl.rn 1111110 ih 
head 10 " andcr 11110 R1\cndcll 1ochcc k ou1 
the ac11on. It doe~n·1 happen often 

Following up its sucress on t he Spec­
trum . the lf uhb ll 1) now a,:uhtblc on 1hc 
O rie. Co mmod ore 6-1 and the BBC . but it 
ha~ e--.pow d a "eakne~ of th e BB C that 
" ouldn't ha,c OC'CUrred to ,tn)One a short 

time ago . The BBC ha~ enoug h memory 
for mo,;;t 1::1,l..,. ;.1nd 11sa\a1lable mcmol) 1) 

co mpara ble IO the Spcclrum ', but 32KJu~I 
1•m't enoug h to h:mdlc 1hc 1cx1 and 

gr.i.ph 1~ . .;() 1hc BB C \C"10n 1.s te ,1 only . 

T1le Hobl,itcomWnnllrip~ !P'a,Mcsof~loc.etionswilll tl,t MM•t•d.c ommetlta,y,"Ufl 

MHfflMl tlMtWOtef'ffflshots .. ttaetop.V11hatl1l lowerKrttn~ltakn ttallSMOCHSlltepfurther 

lay allowin, the flcurn PI t lM picture to moYt, afmost like • c.rtoon . 



Personal Computers from Fujitsu. Japan's Leading Computer Manufacturer. 
Think of mkrotechnology ,md you th ink of jip.ln. The undis puted 

lc.iders .ind innovJitors. The home of vinuJilly every world-famous m.me in the 
n,kl. 

At the heirt of il l m icrotech nology is th e comput er. And J.1J»n's lc.ading 
computer m.tnufilCturer is Fujitsu. We milkC everything from one-chip micros to 
b.rge ·scale systems. 

Now. Fujitsu are launching their perso na l comp ute rs in Brit ,1in . And 
becJiu~ we m.lnufac1Urc all our components ou~lves. we ca.n offer supe rb 
personal and b usiness systems at competi t ive prices . 

We. ue ma.lung a long term commitment 1n Bnt.1..in. And we're look.mg for 
dea lers. De.ilers who are experienced ,1.nd well supported. Deilers who wish to 
mi ke .1 long term comm1tment for .i solid futu re. 

We're going right 10 the top. Mike sure you're there with us. 

FUJITSU MIKROE LEKTRON IK I Curfew Yard.Tiwn,sStn'et, Windsor. BerksrureSL4 ISN. Telephone number07S3550551. 



..,... 27 The problem is that graphics guzzle 
memory, so they either need a machine 
with a fair bit of its memor y committ ed to 
grap hics handling , or they need o ne with a 
lot of memory. 

But altho ugh the Hobbit was revolution­
ary, there was still room for improvement . 
The grap hics on the Hobbit are detail ed. 
and the characters move from location to 
location. but you don't actuall y set them 
move. By a short nose Legend's Valhalla 
beat the Oracle's Cave o n th is one . 

Valhalla is set loosely in Norse legend , 
and its most notable breakthroug h is that 
the characters move on the scree n . The 
basic scree ns a re good. although there is an 
element or 'you've see n one Norse hall 
you've see n 'em all' to it. but you can 
actually sec the charac ters fight. eat and 
pick up objects. 

Th e social side superfic ially isn't as 
complicated as man y other adventures, but 
this does illustrate another important point 
about Va lhalla. Ask Elrond for advice in 
the I lobbi1 and he'll te ll you someth ing on 
the lines of 'Take the Old Fo rest road until 
you get as far as the Bricklayer's Arms, 
then ask for Arago rn .' Bu t Valhalla's 
characters arc really o nly concerned with 
trading objec ts and hillin g people. 

So in order to get help from one of the 
assorted Scandinavian personage s pre­
sent, you have to impress them by hitting 
people yourself. There are riddles to be 
solved. but the game is not the tradit ional 
succession of riddles. Solving the quests­
the rc are six - is more a case of your 
building up your per sonal chari sma . 

In this sense. Valhalla has more in 
commo n with Dungeons and Dragons than 
it does with the kind of adventu re that 
developed from the first mainfram e 
games . and it tends not to be 10 the taste of 
peop le who've played traditi onal adven­
tur es a lot - but the micro market is 
changing. and from its sales so far it see ms 
to be to the tasle of a lo t of peopl e. 

While adventure s have been developing 
in this way, arcade games have been 
coming up to meet them. Ultimate 's Arlie 
Alac is a prime exampl e of this. It's an 
arcade game where you have 10 ba 1tlc your 
way through a succession of haun ted roo ms 
- at the very least it's a sor t of high-rcs 
so uped up Pacman . 

However . it carries many of the 1rap­
pin g.s or the adventure game. You can eal , 
pick up object s, and you have a choice of 
chara cters you can be: knight , magician, 

r,......,.. ll•lltiftl wn st••NII ~ 111 tlilt 
Orxtit'tC-.. 

PCN JANUARY 14 1984 

which is also shorthand for ·use an objec t' • 
and leads to some confusio n . 

If you try to move in a direc tion not 
allowed. you're given the option to ask for 
help, but I found this dumped me back at 
the entra nce of the cave rns. 

Findin g things also see ms to be random 
- you can build up a fa1roldcol lection just 
by looking aro und the same location 
repe atedly - and it's di fficult to work out 
what these artefacts can be used for . All in 
all . the Oracle' s Cave seems to have 
brought sophisticated grap hics to the stage 
where the y'r e drainin g the Spect rum's 
memo ry dry. So thcr e·s a very practical 
reaso n why the text pa rt of adve ntur es is 

serf (surf in the document ation that came changing as the gra ph ics are improving. 
with the review copy) etc. Again it's Back in the arcade depa rtment, maze 
moving towards the role-pla ying format of games like Ant Attack and Operation 
Dungeons and Dragons. but it has the Gre mlin arc also e rring on the adventure 
high-speed action of arcade games as well. side. Jn the case of Ant Attack you'r e being 

As far as grap hics is concerned. the pursued th rough a 30 maze by giant ants. 
Oracle'sCavcisa nothcr front runn er. lt' sa and Ope rating Gremlin claims to be ·a 
maze-style game set in a series of cave rns. mixtur e of ad\•entur ea nd int rigue· . where 
which are shown in a scrolling two- you have 10 sea rch for weapo ns to destroy 
dimensional cross- sectio n. Your mo\•t- theg remlinsinfe stingascroll ingcity. Extra 
ment op tions are up . down. left and right , zip is injec ted by your being not one but 
and when you move. the figure in the eight characters. Yo u switch between 
centre of the screen walks or climbs while these in a style similar to that used in some 
the scree n scrolls in the oppos ite directio n. of the better football games. 

Thefigureit self isbeltcr arti culatcdth an And finally there's Th e Fore~t. which is 
those in Valhalla. and the oppos ition - actuallyanori entee rings imulat io n. butisa 
serpe nts. wizards.g iant rats and the like - possib le candid ate for the world 's most 
consists of very nice graphics indee d. But realistic advent ure gam e. You hack you r 
these don't actuall y move. and the high way up hill and down dale. checki ng in at 
quality graphics do see m to have limited the various cont rol points with the aid of 
the game in a number of other ways. · your trust y maps (very nice graphics) and 

Commandsa rc singlc -lettcr only. so you compass. 
ca n't enl ersen tenceso nthelines of ·Attack The poi nt see ms to be that the bound· 
Gandal f with axe.' The program prese nt s aries betwee n categories of games are 
you with a number of option s. which vary breakin g down, to the extent where we'll 
dependin g on the situat ion. Con fronted by soo n be seeing cartoon-quality games 
the giant rat. for instan ce, you 'll tend to somewhere between arca de and adven-
find you can move (m) or fight (f) . If you ture. 
opt for movement . you' re given the WaltDi sneycouldcertai nlycash inwit h 
options up , down . left or right. Up is u. theSorc eror"sApp renticc . l'OI 

--lstlle;deol-to,"41t_iitits,, ... ..., •• "" ........ 
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On the Colour Genie manipulation of characters may be easier than you thought says Keith Hoo k . 

Colour scheme 
The Co lour Gen ie doesn't have spri tes. 

but you can make life less painful by 
designing a com mand 10 move your 

characters around the screen. Th is can 
wo rk almost with the speed of machine 
code , but from Basic. 

An d you don't have to use all those 
Peeks and Pokes ot her machine s need to 
control every move . Once initialised with 
chrce parameters. the rout i ne will update 
itself and keep a check on colour. position 
and character code. 

When Basic Kc yv.o rd'.)arc entered into a 
program line. the computer checks their 
legality then replace s them with special 
values. called to kens. which the Interpre­
ter will recognise when the pro gram i'.) run. 
So one of the first problems is getting the 
comp uter to acce pt the new kc)'v.Ords in 
the absence of a lega l token. 

In a pre\•ious art icle (PCN issue 32). I 
demonstra t ed how co inte rcept the 
keyboa rd scanning rout ine to add a 
ME R GE utility with a keyboa rd bleep 
thrown in . This met hod is fine in the Direct 
Command Mode , but in the RUN mod e 
the interpre ter itse lf must be intercepled. 
The secret of the success in this exe rcise is 
the RESTA RT inst ruction. RSTtO Hex . 

R STtOHex is one of eight unique one 
byte instructions. Its address is in Page 
Zero (MSBOO) of RO M. Fortu nat ely the 
Rst 10 rou t ine is re-vec tored from R OM 10 
address4003 Hexi n RAM. which holds the 
instruction JP ID78 Hex. This routine 
increme nt s the I IL registe r pair . the n tests 
t he character in these registers. It skips 
over any blanks, down arrows and shifted 
left a rrows. and returns to the calling 
address with the H L reg isters pointing to 
the nex-t non blank charac ter. 

After Basic has done its housekeeping. 
tokenised all th e keyword s and checked for 
a line numbe r (if one is present, and the 
comp uter is no t in Direct Com mand 
Mode) , cont rol is passed to the Execution 
Drive r at I 05A Hex. Th e first instruction 
in t he execut ion driver is R STIO. which is 
where we can in1ercept Basic execu t ion . 

Beca use the RSTIO is re-vectored to 
40031-lex , you can place your own address 
in th is loca t ion and inter cep t all RST10 
calls. 

But .other routines use the RSTtO 
instruct ion. so we have to make sure we are 
intercep t ing the c:11:ecut ion driver and not 
some ot her rou t ine . Because RSTIO is a 
call inst ruct ion its return add ress will be 
pushed onto th e stack . The return addre ss 
when called by the execu t ion driver is 
1D58 Hex. By exa mining the va lue at the 
top of t he stack , we can intercep t if it is 
equal to I D58 Hex. or allow a return if it is 
not. Th e codi ng from 4909 (in the listing) 
throug h 4912Hex carries ou t this test 

Having establ ished that R STIO ha!. 
been ca lled from the exec Utio n drive r . a 

JO 

furtherte s1 is carried out to sec ifi1 is one of 
our sra tements. The signal thal it is one of 
our statem en ts. is: 'N ' (shif1ed @). Th is 
sign must pre fix all the new commands. If 
t his test proves posit ive, furt her 1ests are 
carried out to mak e sure t hat the syntax of 
t he new statement is co rrect before 
executing the subroutines. 

The se tests are carr ied ou t by the RST 
0811ex instructio n . which compa res the 
character pointed to by the Il l pair wilh 
t he characte r in the ret urn address at the 
top of t he slack. RST08 Hex ca lls 
RSTIOl lex before returni ng 10 the calling 
address. eg t he coding in lines 493A 
throu gh 4946 11cx. 

After exec uting the sub-routine you exi t 
from the program through 1078 1 lex 
(REN T). 

Program outline 
The re are three co mma nds that are 
available within this sub-rout ine. 
MOVE This instruction moves a p rede ter­
mined charac ter aro und the screen in seve n 
directions. Depending on how much code 
is used in the Basic program. some kind of a 
delay loop will ha~c to be used to slow 
down the move ment. 
STASH Saves 1he whole of the screen and 
the whole of t he colou r RAM in a specia l 
buffe r . 
DISP Recalls the screen and the colou r 
R AM from the :,pccial buffer previously 
saved under the STASI I command. 

Program syntax 
MOVEtnl Wher e n is a number between O 
and 7. Thi !I \alue controls t he direction the 
characte r will travel: 

I 2 
0 
7 

n can be a constant (0-7) or a va riable . 
STASH and otSP are already explained 
above . All commands can be also used in 
the direct input mode . 

The MOVE command 
Set up the following parameters : 
Chlracter. the code for your cha rac ier , eg 
192 (as in CHR S(l92)). must be POKED 
into addr ess 4A9Dl -lex. For example, 
POK E& ll 4A9D . 192. 
f*nt Address: Wher eve r you are start ing 
your movement from. this address must be 
poked int o addresses 4A9 EH ex (LSB) 
4A9FHex (MSB). For exa mple . sta rting 
address midd le of screen 45CBI lex 
POK E&H4A9E.&HOOCB:POKE& 
H4A9 F.& 110045. 

The CO LOUR the cha racter t akes on is 
the one that is in that scree n positio n at the 
time o f the first move. To change the colou r 

of the characte r , POKE 1he colou r RAM 
with the correct co lour before t he next 
move . The prog ram will keep an upda te of 
it s screen pos ition afte r the firsl address has 
been given . If you wish to change the 
character at any time, re-PO KE the 
address 4A9D Hcx. 

You will no tice that t here is a space in the 
machine language listing which states you 
can add more command s. Just follow the 
syntax check ing then jump to your own 
routine . But make sure your new verb is 
prefixed by ·n · and does not comaitt a 
reserved word or e lse you will ge t a syntax 
error. 

To fully unders t and how the prog ram 
work s and how to check if your character 
has collided with some objec t. type in 
Listing 2 and see how it works. Finall y. 
mak e sure that you do not allow your 
move ment to go off the screen. otherwis e 
your character will be PO KED through 
R AM until it ha s de stroye d any program 
there. 

I suggest you CSA VE any basic program 
before testing it. Screen boun dariestan be 
set up by: 
I X=PEEK(& H4A9 F)x256+PEEK 

(&H4A9E) 
2 lfX-40 17408 ther>MOVE(6 ) 
Line one Gets the value of the char,1c1crs 
position from program. 
Line two Say you had a value of-MOVE(2) 
wh ich moves up vert ically. then if the next 
address up. which is - 40 screen positions. 
is less than th e start address of screen. 
move the character verticall y downward. ... 30 
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Mi11d YOlll' 
0\¥11 Bl1Sil1ESS 

Vu-Cal e and Vu-File are two ol our most powerful and popular Software packages that make pra ctical and 
serio us use ol your BBC Microcomputer. 

Whether you use them to he lp run your business or kee p yo ur household reco rds and plans In order. Vu-Ca le 
and Vu-Fiie lorm essentia l Software that no se rious BBC Micro use r shou ld be without. 

Supplied on casse tt e they can be used with casse tte or disk systems. and come with detailed use r manuals . 
Vu-Cale and Vu-File are written ln Machi ne code. and fea ture lull on-sc;reen prompting with Printers driv en 

through either serial or parall e l porls . 
Vu-CalcandVu-Fllerequlr e 32KRAM,a ndwlll ope rat ew lthM OSO.l.MOS l.O.MOSl.2andBASICIORBASI C2. 

Vu-Cale - The Versatile SP.readsheet PrQ9!amm e 
Vu.C ale ls a sop hls llca led a nd powe rh.11 'sp reads hee l' progr amm e 
t hat generates an d ca lculat es large t ables ol Inte rd epe nd e nt tex t, 
dat a and f ormulae . 
V u -Calc's grid h as 52 rows Jt. 28 co lumns ava ll ab le to t he user and 
ta bles and repor ts can be p rinted , o r stored on ca»e lt e or disk. 

V u-Cal c's applic ation s lnclude:­
Cuh flow Pr o)tt llons 
Home Finan ce Ma.narf;meo l 

Vu-File- The Comp lete Flllng]ystem 
~~~n1cilfrir:;,e!~UJ ~~l:18:i:~~n:(gl~'r0Cr!!r1~~':t':r1s:rn-:.tlcated 
Vu·F llec rea tes dedicated 8a t a Ba.ses to suit your requir e ments wit h a 
capaclly for nea rly US.OOO charact ers. Full on·1c:ree n pro mpting 
ensures ease ol u.se. 

Vu·Flle"s a ppli cati ons Include : 
Ci1U1logues of Sta mps, Co ins , Books. Records Etc •.. 
Na mes an d Addresses 
Cus tomer Accounts 

~:!~!\:~~l\ :~ i !~~~ ~n~lcal Tabl es 
Business Plcrnnlng 
Profit ilDd Lo.ss Slillements 
Breilk Even Analy sis £l 4.95 ~ 

:~ ~~:.,e:c~r~ts 
Club Memberships 
Recordu nd Llsbo f all Kind.I £l

4
.
95 

The wh ole range o l qu a lil y Pslo n SoHware . 
tn cludln g the popular Vu-Cale a nd Vu-File 
app llcatfo ns p rog n1mmes are ava llabl e from 
W. H. Smith, Boofs i1Dd a ll good so lt wa re 
de alers. I 

PSION 
SOFTWARE 

Dealers are Invited to co ntact Pslon to find 
out de tail s of subs tan ti al dlscounts for trad e 
o rder s of our best se ll ing so ftwa re for th e BBC 
Microco mputer . 

Pslon Lid., 2 H untswort h Mews. Glouces ter Place. London NW I ODD 



... 30 74 494 7 C0764' 
7' 494A. 2A9E4A 
76 4940 FE98 
n 
78 494F 28X 
79 4 951 FE91 
ee 4953 w•t> 
81 4 ~ FEB2 
82 4957 286 1 
83 49'!59 FE03 
84 4958 287 4 
~ 49:,() FE04 
86 495F CAE:849 
87 4'62 FEDS 
88 4964 CAF'C4CI 
89 4%7 FEB6 
90 4%9 Uil3 4A 
91 4%C FE07 
92 4%E CA2A4A 
9J 4971 El 
,.. 4'9'72 ze 
9' 4973 C378JO 
96 " 976 7E ,1 on FE3C 
'8 4979 380 7 
99 4978 C01C28 

100 497E 229E'52 
181 4981 C9 
102 4982 ClM825 
103 
11k '498' 229£52 
1~ 498$ C01F0A 
t8Ei 4988 7t> 
107 498C c, 
J 08 4980 3629 
1e, oSF E, 
110 49'0 tt00AC 
111 499'3 19 
112 49 9 4 7'E 
1 13 4995 3683 
114 .. 997 28 
I IS "998 77 
1 16 49'99 El 
117 499A 3A904A 
118 4990 29 
I 19 •99E 77 
128 499F C33F4A 
l:'I 4~2 Dl D7FF 
tr. 4~ 3620 
12:; 49A7 E5 
l:?4 4~ IIOOAC 
12'!5 49AB 19 
12fi 4 9AC 7E 
1~7 4~ 360; 
128 4W" 09 
129 4980 77 
1:0 4991 El 
131 4<ll9Z ~904A 
ll2 4~ 09 
ll: 4986 77 
I l4 4<=.S7 C33F4A 
135 ·~~ 0 1DeFF 
136 ··~ !6~ 
137 496F ['; 
138 49(.0 IJOOAC 
13~ 49( 3 19 
140 "9<"4 7E 
141 49( , 1603 
1•2 4~1 e, 
143 49('8 77 

:~i :~~ ~904A 

1

1-4'4 4S,CQ Et 

147 ;49([ 77 
148 4 (:l(F 186£ 

I ~;,::~ t~F 
t '!it 4906 E, 
152 4907 I IOOAC 
1'5l ,49(.., I~ 
IS.. 4 906 -e'. 1,, 4 90C 3693 
1'6 4 90£ 09 
157 · ~ 77 
158 49€0 E t 
159 49E I 3A904A 
w;i 49€ 4 09 
161 · ~ 77 
16::! 49€0 1857 
163 49£8 3620 
164 4QfA E'!i 
165 49[8 1 I OOAC 
166 49£E 19 
167 49£F 7E 
168 49f"O 3603 
lli.9 49f'Z 23 
17e 4Qf 3 77 
l <J 4<.F4 El 
I 72 • 9F5 3A904A 
173 49FS 23 
174 49F9 77 
17'5 4<:llf'A 1843 
176 49f( ('12900 
177 4 9FF 3620 
178 4AOI E, 
179 4A02 IIOOAI'~ 
180 4AO'!i 19 
181 4 Ae6 7E 
182 4A07 3683 
183 4A0'9 09 

CALL Et.Ml 
LO HL, ,c~l nt .• -SCREEH POSITION 
CP 0 rCHEC~ OIRECTJOtl VALLE IN 

1 ~ REGISTER. 
Jli: Z, LEFT 
CP I 
J P Z,LUP 
CP Z 
Jli: Z,UP 
CP l 
JR Z,PUP 
CP 4 
JP Z,RIGHT 
CP 5 
J P Z,RW4 
CP • 
JP Z,OWtl 
CP 7 
JP Z,LDl,ti 
PCP .._ 
N:C It. 
JP 11:EHT 

EVALILO A, ( HL) 
CP 3CH : TEST UARIAEII...E OP COUST 
Jli: HC,VAR IYES VM IA6L.E 
CALL :z&ICH 
LO ( TENP>, K. JSffVE POINTER 
OET 

l!UI: CALL ~ 40H ,PVT VMIARE 114 
I AC'ClH..l.ATOR 

LO <TENP>,K. 1SAUE POINTEP 
CALL OA7FH I CCtfl..UIT TO INTEGER 
LO A,L 
R£T 

LITTrLO Ol...>,20H J 91....Ut< OU> CHAR 
PUSH K. I SA\.1£ AOORESS 
LO 0£,eACOOH IALIGH TO CCl..M RU1 
AOO 14..,0E 
LO A, (HI.., ISAUE CCl..OUR 
LO ( Hl.l.03H 18t..At1< Cl.O ~SS 
OEC. ...._ · ~IliiH TO NEW AOOPESS 
U> ( HL), tt JLOAO COLQ.F 114TO HEW AO 
f>CR H.. 1R[S TORE SCREEN POSJTJOtf 
LO A, <CHM > I GET CHARACTO: 
DEC K. J~l6H TO HEXT POSITION 
LO ( 1-t...),A I FILL WITH CHARACTER 
JP RETI 1G(T Rf.AO'/ TO li:ETURtl 

LUP: LO BC ,l)~,11 1 LEFT l!F Mi..G(:tM.. 
l[> 01... , 20H 
PUSH HI. 
LC> DE, OMCOOH 
AC'(• 1'41...,t'E 
Lt' A,! tl. ~ 
LO '!·I. •,0:!.H 
ADC· K.,9C 
LO <lt..'.A 
POP .._ 
L[' A, (('HAP) 

Ace> ....... ec 
L[I (..._\.A 
JP 1,'ET1 

UP: LO BC,0-40 ; lf) 
LO 01...),ZOH 
PUSH HL 
LO OE,OACOOH 
t"tOO HL , DE 
LO A,01...) 
l[ (J.t._), 03k 
A«> HL,BC 
LO ~HL), A ·~ .... LO A, (CHAP> 
AO(, Hl.,BC 
LO <HL>,A 
J P J<E:Tl 

Ft.PI LO ec.e-39 Jli:IGHT DIAOOUAL UP 
LO \Hl.),20H 
PUSH.._ 
l['I OE,OAC~ 
..oc., tt. . 0£ 
LO A. Ot...> 
LO <HL), 03H 
AOC> tt....,ec 
LO <HL) ,A 
PCP .._ 
LO A, (CHAP> 
ADO H..,Ee 
LO 01...',A 
JP FcET! 

P.IGHTfU> (Hl..),20H I PIGHT 
PUSH.._ 
LO D£,~ 
~ tt....,0£ 
LD A,01...' 
LO ( HL>,03H 
we 1-t... 
L[' <H..) .i~ 

f'OP ... 
LO A, <CHAR> 
IHC .._ 
Lt> <HL'·A 
JR KT! 

Pt4,tHLO BC,4 1 JfUGHT NU-IM~ 
LO 01...\,?0H 
PUSH ot. 
LO t'€,MCOOH 
AOO tt....,DE 
LO A, IH..,l 
LO <HL ·,03H 
AOfl HL,BC 

P(_"', JA'\TA RY 14 198.I 

:84 "''* 77 
11'!" 4A08 Et 
1~ 4AO( JA<J().IA 
187 4QOF' 09 
188 4A10 77 
189 4f:UI 182(' 
190 "A13 01:SOO 
191 4A16 :s620 
192 4A 18 E, 
19!- 4At9 l!OOAC' 
194 4AIC 19 
195 4A 1D 7E 
196 "AIE 3603 
197 4A20 09 
196 4A21 77 , .. 
200 4A22 El 
201 4A23 3A904A 
202 4A26 09 
203 4A27 77 
Z,04 4A28 1815 
29' 4A 2A 912790 
206 4A20 3'20 
20? •A2F £'5 
208 4AJ0 J IOOF(; 
299 4A33 I~ 
218 4A34 7E 
2 1 I 4A3' 3683 
2 1Z 4A J7 09 
213 "A38 77 
214 4AJ9 E l 
2 15 4A3A 3A'J(l,4A 
2 16 4A30 09 
2 11 4A3E n 
218 4A3F 22*: 4A 
2 19 4A42 211'9£52 
>20 
22 1 4A4' CF 
2Z2 
2Z3 4A46 Z9 
'2'24 4A4 7 28 
2~ 4A"8 0:7810 ,,. 
2>7 
2:28 
229 4A48 El 
..:J.O 4i:+4C CC'o78H• 
2,; 1 
232 4A4F CF 
233 4A50 53 
234 4MI CF 
235 4 A52 54 
236 4A53 CF 
237 4A!l-4 4H)A 
238 4A56 CF 
239 4A57 53 
240 4A58 CF 
:4 1 41'.,,Q 4$ 
..:4:: 4A5A D3 
:43 41-t~ 21004 4 
::"4 4A'5[ 1 I A94H 
.: .. , 4A61 01f'FOl 
::46 4At.4 EDSO 
24 - 4A66 :?I OOfO 
::49 4i::t6~ I I SIF4E 
,:,49 4A6C 0 1FF0~ 
~ <I-A6F EOO{I 
2'1 41-trl ~ 
:~: 4A72 C:3-99414 
:'53 ~-:'5'!1 
:?% 4A7'5 El 
2'7' 4Ai6 CC178to 
:~ 4A7' CF 
::'59 4H7N 44 
~ 4A78 CF 
261 4H7C 49 
262 4A7C• CF 
~l 4A7E '53 
264 4-.tF CF 
26, "ASO •e 
:oo " ~I 09 
267 4A8 ; 219F.JE 
168 4A8' ., 1100,:e 
it.9 4A88 01Ff 03 
::10 4A88 £08~ 
271 4Afj() 2 1>104~ 
zn "A90 110044 
273 4i-t9J 91FF03 
27 4 4A% EOBO 
27'!5 4A98 09 
276 4H99 ::S 
277 41'1'91-t C37Elt [) 
278 4A9('1 00 
219 4A9E 0000 ,.. 
:'81 
282 
28J 5::?~ 0000 ,.. 
285 52AO 00 , .. 
''" 288 
289 
290 ,., 
292 

E.,.• c ..Wdr ,.900 

LO <tl...,,A 
POi' ... 
LD A, (CHAk• 
RD() ..... ec 
LO (HI..J, t. 
JF' RETt 

[)\lt f : LO 8(, 40 I OOWtl 
Lt'> Ot .. ),leH 
PUSH I<. 
LD f'l£, OAC80H 
AOO HL,t'E 
LO A,<tt..> 
LO Ot .. ), 03H 
l'tt> HL,BC 
LD tH.,.),t. 

PCP .._ 
LO A, <CHAR> 
AOO HL,BC 
LD 01...),A 
JR RETI 

LDWtl:LO SC,39 JLEFT OJAGOtR OOWl'l 
LD 01...),20H 
PUSH.._ 
LO OE, OACOOH 
AOO HL,OE 
LO A,(tl...) 
LD (H...),03H 
AOO tl...,BC 
LD ( tl...1,A 
POP I<. 
U> A, <CHAR> 
ACO HL,SC 
LO <HL>,A 

f!:ET11LO (ClRPoS>,tl... ISAUE HEW PCS 

' 

LO tl..., <TEMP> 1 RESTORE POltU ER 
I INPUT STPEAN 

RST 98H rTEST FOR ')' ELSE SVHTAX 
l EFROP. 

OEFB •>• 
DEC HL JAL.IGH FOR RETLRH TO CALL 
JP PENT I ADDRESS AtO RETURN 

1 • -• ~ SCREEII POUTH£ START 

' SAVEtf'OP H.. 16ET POJHTCR 
CALL REIIT I RHO GET NEXT tf'JN SL.AtlC 

I CHARA(. TER. 
RST eet,f I RHO CHECK ~TAX OF 
DUB •s• ICDtt'IAhO 
RST 9SH 
DEFB "T" 
OST .... 
DEFB · A• 
RST .... 
DEFB •s• 
OST .... 
[oEf'S Nj.1• 

E J< :S,;.iie 6ASI CS REGISTEPS 
LC> tl..., SCPEEU : GET SOI..F'(E AC<'F:ESS 
lC" DE,ST~ 10 ESTI1.-..TIOH ~SS 
LO ~.03FF.; IB\'TES TO HOVE 
LMP :'1('1'E THE:"1 
LC ~-CC'LP...tl 
Lt> (1£ ST~I 
LC" B( O"'.'.f~H 
LOJc; 
i;:·M 1PE'5TOF'E PEGISTEP$ 
JP ~T .: 1At,L 0Ct£ GO TO PETI_IPH 

: •• t£$T~E ~UJE[) SCF'EEtl F'OUTH£ 

LO.:::.C, J 1 POP K. 1 AS FOP $otl-.1£ SCPEEtl 
CALL n:,,T 
PST OOH 
t'I£~£· •r,• 
PST ~ 
(.£FC- " I " 
oST 08H 
D£Fe ·s· 
RST °"" 
C',EF6 "P" 
E~'.\' 
LO Ht..,STOF'EI 
Ut t-£,CCl..F'11N 
LO BC,03F FH 
LOIF< 
Lt · tl...,STOPE 
LO 0£.SCJ'[E'I 
LD BC,03FFH 
Lt>IP 
E:~~ 

PET210E( ~ :'4.,JGN POJIITEP 
JP li.:EJIT :41C· EXIT 

CHHP1['EFS ('01,4 1CHHPHCTEF STClPE 
CUPPOStt'EFW ~ i~PEEII POSJTJci1 

: 2 FI/TE AOMESS 
S T~E t '.'1£FS 0:.FFH I SCPEEN SUFFEP 
STOFEt:DEFS 03,FFH 1C«...<XJP BU"FER 
TEl'f>10EFW ~ :P'OHITEP STOPE 

E~:EC !IUT 

""" tHHP &t.f'FEF': - 41'f~ 
S<F'EEII BUFFEP: - L!-8 4A9EH 

'158 4A'¥H 
ff If f XE UOTES FOP. [',[TAILS OF 
fffft U'SlttG THE UTlllTY. 

Et•[• 
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A Ceefax and Teletext adapt or for the BBC micro is tested out by Piers Letc her. 

Adaptable Acorn 

Acorn·s Teletext system allows you to 
access Cccfax and Teletex t se rvices 
fr om your BBC micro You can also 

in teract wit h the ,;;ystem to download 
information and programs. 

The Teletext adaptor is expensive at 
£225. especia lly since it was origina lly 
adve rt ised at £1 15. 

First impressions 
Th e T eletext system arri\ ·cssurroundcd by 
foam. and with a plug. 'lne heart of the 
system is th e Tel e text adaptor itself. 1l1is is 
a cream box. the same height and length as 
the BBC. but about one third of the width. 
Also with the~ys tcm comes the Telerom. a 
manual and a slip of paper that goes under 
the ruler on the BBC. 

In the event of you not having an 
operat ing system above 0.1. a voucher 
allows you to get 1he Tclcrom fitted al the 
same time by your dealer. 

From the adaptor run two leads. the 
power cable and a 34-way connec tor that 
plugsinto1 he IM Hz bus. Att hebackoft he 
adaptor are four little red tuning whee ls. 

Setting up 

expect fromCeefax - clea r and colourful. 
with lumpy graphics. 

Documentation 
1l1ankfully the manual is thorough and 
pre cise. with plenty of examples and 
t ables . helping considerably to exp lain 
the adapt or·s comp lexity. 

In use 
The system is easy 10 use. and ifs 
enten aini ng to page thr ough the wealth of 
infom1a 1ion available on the airv.·aves. 

Some probl ems were found with the TFS 
ROM fitted. but this may have been due to 
the condition of the one reviewe d. In 
particu lar th ere were problems with the 
DFS and with loading and saving programs 
while the T FS was present. 

The system allows you to operate in 
three modes. The first. Terminal Mode. is 
the most useful and is the main reason for 

'\.. having the Teletext system. It makes your 
\ "\.. BBC a mildly intellige nt termin al rather 

\ than a computer in its own right. 
l \ Teleso ft mode show) the new ROM 
. \ you've fitted is a filing system . and allows 
~ you to use it in a read-on ly sense. 

f 
Assembler mode is also available. but 

the uses for it arc not obvio us. From it you 
J can control Teletext via machine code. 

r Verdict 

First you must have the Telerom fitted to 
your BBC. This involves taking the cas ing 
andkcyboard off. and slotting it into one of 
the free slots. A de:tler will do this for you. 
and you can use the voucher provid ed. The 
pins on the ROM I fitted were in fairly poor 
repair. bent and fat igued. Howe ver it did 

finally slot into IC88. 1111iiiii11iiiii• Once the ROM is fitted you can do a 
• t-lE LPt oc hcck the BBC is happy with it. 

Apart from the difficulty of gett ing the 
system to work correc1ly. 1he Teletext 
system proves an intriguing device. It is sad 
you cannot super impose the teletext 
broadcasts on a TV picture since one of the 
best featu res is subtitles on TV pro gra ms. Next you nee d to connect the leads 

together. Theadapto r plugsintothe IMl-l z 
bus and the mains. and th e TV aeria l plugs 
into its back . The BBC is connec ted up as 
normal. 

Then switch on the adaptor before th e 
BBC. Typing •TE LESO Frta kesyou into 
the Te letext Filing System (TFS) . 

Now the adaptor needs to be tuned in. 
This is done by following a carefully 
det ai led proced ure in the manua l. A bar 
chart marked 0. 100% gives you the 
stre ngth of the signal. and twiddling the 
appropriat e red wheel tunes you into a 
channel. 

This incredib ly tedious t ask can take 
hou rs. On e pro blem is 1hat all four 
channels ca n be received on each of the 
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adapto r·s knobs. If the system has been set 
up as shown in the manual . you find that 
after severa l turns you r fingers ache since 
the knobs arc on the opposite side of the 
adap tor to you . 

The travel on th e kno bs is extensive. but 
the delicacy needed to tune accurately is 
eno rm ous. This ope ration requires a lot of 
pat ience and an cleme nt of skill . and is a 
most frust rating task. 

Once tuned , ccllotape the wheels in 
pos ition-i t 's something you "d never want 
to do again . 

The pictures a re exactly what you"d 

But there is sti ll the question. who 
will find this useful? There arc programs 
available which can be downloaded into 
your BBC. But the same progra ms can be 
accessed using a suitable TV. and then 
typed in. The T eletext comp atibl e TV 
allows you to superim pose the broadcasts 
onto TV programs. 

As 1he price of ot her peripherals 
(e speci ally printers and disk drives) falls, 
£225 seem~ very expensive for what boils 
down to little more than you can get from a 
Tele text receiving TV. 

......._. Acorn Tcle1ex1...........,. Acorn 
Compute!' (0223) 245200 '*" £225 tnc VAT 
....._R crail ,am 



Piers Letcher tests a new prin ter in one of the most compe tit ive peripheral fie lds. 

Hard copy colour 

T he lnt egrex Colo urjet is the third 
colou r printer at well under £1.000. 
and only the second ink-jet printer in 

this price range. costing only £499 + VAT. 
There has been a rapid inOux of colour 
printers. settin g a trend towa rds produc­
tion of cheaper printers for the home. 

First impressions 
The printer arrive s well package d , like 
most perip her als costing more than a few 
hundred pounds. Undernealh the card­
board/poly styrene is a heavy duty plastic 
case hous ing the print er. The only obvious· 
Jy moving part s are the lid (undern ea th 
which is the roll of paper) , the paper rol ler. 
and the pape r release lever on the right. 

Thr ee touch buttons on the front give 
you On-line, Form Feed. and Line Feed. 
Three lights signal the usual On- line. 
Alarm, and Read y. An on/off rocker 
switch on the right-hand side. and the two 
sockets on the back (power and Centro· 
nics) complete the outside view. 

Th e printer comes with a shea f of single 
sheets of paper , and will take a roll or 
almost any ot her pape r under 9.5 inches 
wide. To use tractor feed paper you will 
have to tear off the edges. 

A sensible feature is a lever, under the 

J6 

pape r cover, which seals o ff the ink while 
the printer is in transport, and it can be used 
to self test the graphics printing -
instruct ions for this are on the inside of the 
plast ic paper cover. 

Th e two ink packs needed (one black . 
one colou r) arc behi nd a ten-inch panel on 
the front of the printer. The se shoul d be 
ready inserte d , and you arc advised not to 
remove the cart ridges unless you are 
replacing them. In fact you can. if you 
reme mber to cut off the ink supply with the 
lever. Furthe r caut ionary notes on the 
inside of the pane l advise you not to swap 
the car tridges (with a gcn1le push it's 
impossible , harder pus hes break the prin­
ter), or leave the slots empty. 

Setting up 
Th is is simp le. You have to wire up the 
mains lead. and buy a lead to run from a 
Centronics port to the compute r. The 
printe r can also be used with an RS232 
interface (£ 140 ext ra) or a viewdata 
inte rface (£165 extra) . Obv iously the latter 
includes the RS232, and you can also 
switch it to Centronics . 

The first thing to do is to threa d the pape r 
into the printe r . This is easily done and 
never presented any proble ms. 

Documentatio n 
No docume ntation was supplied with the 
pre -release model reviewed. but there will 
be a 40-page compre hensive manu al 
supplied with the printer when it goes on 
sale . This will include the all imJX)rtant 
graphics dumping program used in this 
review. 

Features 
The printer offers many facilities- seven 
colours, smooth and very quiet printing. 
almost letter-quality print , descenders. 
and full ASCII I 12 chara cte r set (plus 
international variants). However it doesn' t 
offer great speed at 37cps. though the 
qualit y of the graphics dump make s any 
quibb les abou t this seem pet ulant. A lot of 
extra software has bee n added to make this 
Cannon Al2 10 inm an Integrex Colou rjet 
p rinter . and the results are quite spec ­
tacular. 

It's a disadva ntage having co type in the 
80-line graphics dum p program . since this 
is very tech nical, and making e rrors is easy. 
It's written as a procedu re and can be easily 
tagged on to the end of any program with 
which you want to use it. I was fortuna te 
eno ugh to be supplied with the program on 39 .... 
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BIG JOHN'S 
CROSSWORD, 

15 

TODAY 'S CLUES 

We don't stock H!Fls, cameras or second hand ca rs, but deal 
exclusively in home computers and everyt hing for them. 

Today 's solution has ten mic ros, over one thousand software titles, 
books, magazines, plus lots of add ons and advice. I think it would be 
fair to say that we do ha ve plenty of MICRO ANSWERS. 

Service is high on our list of priorities - we have four fully trained Staff 
who will be happy to demonstrate any piece of software, though I hear 
that Flight Simulators are their favourites . 

Our shop is only three minut es walk from Victoria Station which is 
covered by both mainline and underground trains, as well as over 
twenty inner London bus routes. In fact MICRO ANSWERS is so 
obvious that you don't have to look below for today 's solution. 

33 34 

39 

70-71 WILTON ROAD 
LONDON SWlV IDE 
01-6305995 

MONDAY-FRIDAY 10AM·8.30PM 
SATURDAY 10AM·7PM 
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C """"RTEX ATRYMAN, lstFLOOR 
'--' 6-10 GT. PORTLAND ST. 

+ LONDONW1 compu 1-ers TEL:01-6310464 

_...:ii\ 
~ 

JUKl6100 
£399 ncvAT 

1he outstanding vow tor money 
doisywheel printer. Superb quality 
print. proportiono( 1 O or 12 pitch 
Adler doisywheels. 18cps 
bidiredioool . Ful Dioblo protocol. 
Centrorics nte<foce. 2k buffer. 

EPSON RX80 FT 
£299 ncvAT 

1he new inexpensive Epson printer. 
llloony of the features of the FXBO. but 
100 cps. Enlarged. condensed ood 
Italic cha racters. No proportional 
chorocte<s. Superb graphics. Built in 
tractor and tricflon teed~ 

£399 ncvAT 
1he new Epson high speed matrix 
printer. Friction and 9 'h/ 1 O inch pn 
wheel feeds. Tractor extra. Good 
quality print including proportional 
and OCM!n·looded characters. 
Superb graphics . 160 cps_ 

JUKIEXTRAS EPSON EXTRAS .---
' D Send me you ful price list 

DoisywheelS-send soe tor sample ~ .Bestquoityfabtic £5.50 : Send me D .AJki 6100 D Epson FX80 
: D Epson RXBOFT D Other items as print-outs £16.10 Cables-tor BBC £ 15.00 

~bbons-m.Jlistrike £3 .00 Serio intertocestorVIC £52 .00 I isted. I enclose d-eque tor£__ 
: Cho-ge my AccessNISO cord No. Tractor £103.50 lntemol buffers. 161<. 321<. 6<1k 

Sheet teede< coming soon 
Cables-tor BBC £15 .00 TractorforFX80 
Allp,lceslncludeVAT Postage on printe<s£10 

SPEED UP ANY BASIC PROGRAM 
WITH OUR COMPILERS 
Up to 40 times speed increase reduced program size 

BASIC COMPILERS 
Petspeed Com_r l..- to, 4000/8000senes __ £ 125.00 

lnt,oger Basic Compi ler torl'.J00/4000/8000 series £75 .00 

CROSS-COMPILERS FOR BASIC 
~ · eomr1es soorce.on 8000 senes to_run 
oo CBM 64 . £1~.00 

X-64, lntegerco,np11<.-co,npil1ngooBOOOsenes 
giving machineoodeexecutableooCBM 64 ___ £12SOO 

B-Port, Compiles soote on 8000 series to run on 
700/B · 128 series £450.00 

X-700 , lntegercompilercomp1ling 008000 series 
giving rra:t11necodeexocutableon 700/B-128 __ 6450.00 

trom £99 .00 
£35 .00 

I I Name, _______ _ 

: Addr~ ----- ---
1 

GIVE YOUR VIC OR64 FULL IEEE 
AND RS232 
Not a cartridge Compatible with any software 

lnterpod: Free-standing interface givingJEEEABB 
and RS232C capabibties to CBM64/VIC?(l ___ £99.95 

SPECIAL OFFER 
Order 5 °' moo, lnrerpod and get a tree Po<tspeeql 

All ~es are exdusrve ot VAl\ There is also a small chaipe tor 
pos(aoo packing. Oealerd1SCOU11t$are available on all products 

except the 700 Cl'OSS<OOl~ / 

Compiler5 are supplied ex-st,QCk: lnte!J)Od ~ 7 'Oil)5 
ex-stock. 

COMMODORE SOFTWARE 
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• 36 di,k. and 11'.., a pity thi, i,n·t going to he a 
\l;mdard 'Cl"\ tee. 

In use 
Once 1hc printrr ha, been "'" itched on it".;. 
worth duinga pr1111cr ,elf 1e,1. T hi,cn~urc,; 
1ha1 the ink ,.., re.id) for injection and the 
c,1rriagc i~ unlocked. When you unpack the 
printer the c.trrii:1gc ,hould he locked to 
pre\e 111111k gening ..,prc,u.1 around. 

I 
·n1e ,e lf tc..i i, done hy prc,~ing the 

carri~1gc locl lcH.:r down. ,md holding it 
there . Th" lch the ink 1hrough. After 
rclc.i!'lc tht.• alarm light O.i:,hc"' for ten 

I M!Cond .... ,,nd the printer j.., then read). 
Aflc r lifling the lc\crbad, up. pre,,ing the 
LF butwn gi\c, a 1e..,1 print of the three 
primary colou r, and hlack. 

To ,tart u,in g the graphic, dump 
program you \\ill have to type it in. and 
once m )Our micro it i, \\Orth ,a, ing it . so 
that it can he ca!,i\) relric,cd. ·n1i~ 
procedure enablc!i. }OU to do direct ,;,creen 
du m~ . 

The prin1ing routine can cater for hoth 
nor mal and large ,;;11e ,;;crccn dump, . and 

, bo 1h arc produced clc:1rly and cri!i.ply. The 

I on ly problem. a,with :ill colo urpnnt eD. b 
in 1hc time tha t thi:!l ta~c!<I. For a normal !i.i£c 

! screen dump. thb i) about one and a half 
minutc!l. mcrcasmg 10 !ll X minutes for a 
large dump. The '"ait is worth it though. 
since the final re,ull'- are beautiful. and in 
some cases better tha n the re.,.ult!i. obtain­
able photographical ly. 

The pr inter al<;0 works in normal mode. 
printing at a fairly !i.low 37cJ):). The full 

j ASCII character set b included. and 

I 
international ,arian t!i. can be ea,;,;ily 
obtain ed. 

Th e print quality i"- good. tho ugh it 
var ies. depending on the paper u~cd. The 

I paper provided." hcthcr in rolls or sheets. 
I gives:.11,,cry fine :.md imprc!l!livc fi1mh . llut 
! t he results arc nol so good on nornrnl leuer I writing or t rncmr feed paper. 
, One pro blem is1ha1onsome p:tper t )J)CS 
, 1he mk spreads before it drie"' and 'lmud gc, 

the picture. giving a .:;ligh1ly blurred 

I 
definiti on. However. a report contai ning 
-.omc colo ur output on no rm;1\ p..ipcr 
wou ld be impre!i.!>i,c. Thi~ definition 
problem applie~IO the norma l mode I~ p111g 
a~ "ell. i.ince the pr intmg i._ ..rill by 111k Jct. 

Inside the pr inter is neat and the simple 
ink jct mecham~m show~ its advaniages 
compa red to . for example. the Sciko.!>ha 
GP700A which USC!i. ribbons and a dot 
matrix. but i!i.both noi3ya nd wearing on the 
ribbon . 

Gelling in10 1 he pri nter is simple. thou gh 
a manual would ha, e helped . Of the ,ix 
screws on the bottom. thr ee hold on the 
transfo rmer. and three hold lhc top and 
bottom pa rh of the ca~c toge1hcr . Select· 
ing the correct three gel~ you inside, The 
top comc!l oH ca!i.ily. ancl enable~ )OU to 
change the sett ing,;; on 1hc dip switche.:;. 

'lne colour~ are acce,'<!d by conlrol 
codes. though \\i thout documen tation it 
"d 1ff1cult lO knm\. \\hal thc-.c :ire. Th..: 
Stand ard control codc:!I u~d by the BBC 
(cg CONTROL B ,md C 10 ~\\itch the 
printe r on and off) :ire all accepted. and 
make the printer easy to use. The 
international "anation" on the chnractcr 

Rnub like these •rt obtain..bte- if you 1;1n afford to w..t up to six minutes for• 111'1• SCrffn dump. Text 
printinc is also fairly slow It 37 cps. 

se1s arc also 3Clcciabl c. 

Verdict 
Th is printer offcr!i. colo ur pnnting .ii a 
reasonable CO!i.t. So too do the Scikru.ha 
GP700A (£85 cheape r ) and the Tand) 
CGP220 (175 cheaper). What lntegrcx 
offcr:!I i~ better ),()ftwar e and a beuer 
likelihood of comp:1tihility with your 
comp uter (if it' s not a Tandy ). 

Th e Jntegrex will ~honlybca,ailable for 
the 113M PC . making it ca,ily the chcapc!i.t 
compat ible co lou r printer. It will also be 
available for lhc Apple in the near fu1urc. 

and b curren tly being demonstrate d :b a 
hard copy pr inter for o, er head projec ­
tio ns. 

Re1ailer~ will be offering the standa rd 90 
day warranty on the ColourJct. and 
lnteg rex has said that it "ill ;l bO have 
serv ice contrach ..t\fail:.tblc. PCN 

,.,..._. lntegrc,: ColourJCt ....,......., 
lntcgrcx (0283) 215.02 P'rke £.i99 + VAT 
interface'~ Ccn1ro111cs. RS2.l2 £140 extra. 
viewd:11a (mcludin g RS232 and Cen1rontc!I 
option) £165 extra o.et.b Rct~il . 



~- ~"!:;~th e ages. H" •-•~ . pe=ption , ;""'""' 
and speech have changed. So too have the extensions of these fundamental 

- ~~rs 1llt.ered, from the flint axe to the computer. As we develop and adapt our 
--armp ut,e~, so too must the languages we use to program them change. The Forth 

~] 

language is the next step in Primary languages for the computer. 

J. 

The Microkey 4500 Computer is the first of its kind. 

Fonh i9 • F\j( Fonh ,11teo&10N ~t 
"-mbMr llnd Ed1&ar 

128K RA.\1 m IWG 64K tw.kt 
VMkrooutpute 
Srpe,n.l HM'ft 1280 • 2001m1n1mum\·\'al~ 
dependl!lor,momtor1Monoch.romit 
6..o x ~ Colour matrul . 8 roloun aandard 
l8 •v.1lab!.•t'Xlno 
Ou.I m;in110r mode allo,r,-.1 ... --0 1ndependt'n1 
SO column mon1tort t0 bto U!itd. ,,,uh lf1)lll'IIW 
..crolhna: 1Cap&blht) lordua l·WIH""'11hHt ra 
k,,tio.n:1 1 

l'n 1•ffllll RGBMdt~TICOl.llpuU 
~tittYp-ntnU'd1nRAM 1Fon-icn 

~~M..ta,a1laible1nchxhn,t ........ 
650'l(2Mhzl~board..,th otllft' 
proc8110rcapabd1tyon-board 

~~ ~i~px1 1TXDRXDRTSCTS 

In~ ,.,.,tdwd inode PSl' 
t ' ulln:tf'ndN-bus. 
.'.\.ftta;lchuf-.&r\lt1W11I Foam ~ 
C11111et~IO 
1-'ull QVtERTY U)'boud. on roiled <'bi. ......, ....... 
3pwallelix,.utbl-d!N!C1ional• 
Obc0rfr8.. 
Onbouu lNCUJSIVt: Oixcvntroll«'-'t~ 

SonvMlmlllopp1K-UptofourM1fflJ&pp. ... 
ma) t..u.d , 1,rocantll'(llflta1ivd mche-m..­
Each dn, "ettorN lOOK •forma1l(d, r,l/'1.-bit data 
.'.\.loruu,rttlrnmandll ,nfi,m ... ,.,,.. 
Pricet6M>pl~ VAT.Sooy IA"fre. 
iMl.alJ11tion kiLt210~d l'h'e( '9p&o 2 
drfres. oom ult u. rorJ.-4 drh 'NI pl tli VAT, 
Medi a t.:)Opl"* VATf c.,ra~ol~di-. __ .,...... . .,c.. .... - ....... -~· - ........ ---·­Inf ormation Hnd orders to: 
M.icrokey Ltd !Part of the A TS group I 
96a SI James SL 
Brigh ton BN2 ITP. 
Tel, (027316729 11. 
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On the software front , the 
Electron Is well ·catered for 
albe it In an odd sort of way. 

The Electron does have a 
good measure of software 
compatabllitywlt h the BBC 
micro , though slight 
diff eren ces between the 
machines mean that not all 
BBCsottwarewl ll rurl . 

The reason for this 
inco mpatability is tha t the 
Electron doesn't su pport 
Teletext Mode 7 - and 
many BBC program 's ti tle 
page s (If not the who le 
p rogram) are written in 
Mode 7. 

If it 's just a matter of ti tle 
pages , and the main 
program is written in any 
other BBC mode - you're 
lucky . It mean s that only the 
title page will appear as 
corrupted , while the rest 
should work . 

lf theprogramllsting lsln 
Basic then you should be 
ab le to LOAD it and modify the 
prog ram by repla ci ng the 
Mode 7 sta tements. 
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AN ELECTRON 
COMPENDIUM 
Acomsott-Acorn 'sown software house - had 
the jump on other software houses in producing 
packages to run on the Electron and has the 
following assortment in stock : 
Creative graphics - This is software directly 
transferred from the BBC Micro and consists of 
36 programs on cassette producing a range of 
pictures and patterns in colour . Some of the more 
notable are : recursively -def ined curves . rotating 
three -dimensiona l shapes and brilliant land­
scapes . 

A book also accompan ies both the Electron 
and BBC versions of lhe program - written by 
John Cownie - giving screen shots of the 
creative graphics on -screen and explaining how 
they are developed (see the picture at the top of 
this page) . It sells for £9.95 (and an extra C7.50 
for the accompanying book) . 
Starship Command - Oneo l the best strategy 
games for the BBC has also been ·ported over ' to 
work on the Electron . As Capta in of a battle 
starship , you have lo 'figh l off invading enemy 
spacesh ip - before going into combat , you are 
given a briefing on the facili ties available on the 
battleship' . (See screen shot in Figure t ) 

Because joysticks are not yet availab le for the 
Electron , the program can beoperatedonly from 
the keyboard - although it will hand le joysticks 
when a joystick interface becomes available . 

The main screen of the game is laken up by 
an outer-space scene fealuring enemy ships , 
stars and (of course } your baltleshtp . But the 
more unique aspect of this game is the 'status 
pane l' on the side , which includes a tong-range 
scanner . a short -range scanner , and 'accelero ­
meter ' showing how quick ly you're changing 
speed , a rotation meter , a bar chart to show the 
state of the ship's energy banks, a shield 
'mode- indicator ' (whether they 're on or off} and 
be))( to tell you which mission you 'reon. The game 
will cost you C9.95 . 
Dr•ughts 0i Reversl - These are both 
traditional board games that sell as packages 
from Acom soft. (See screen shot, Figure 2). The 
rules to both these age-old board games are 
briefly and competently explained in the docu· 
mentabon with the program package. 

The board for each game is disp layed 
on-screen as an eight by eight grid of checkered 
squares. 



You can play Draughts at eight different levels 
of skill (Level 1 is the simplest level) and choose 
whether you or the computer goes first. The 
Reversi game offers the same choices , (though 
skill levels goes up to nine , rather than eigh t). 

Moves (unless you have a joystick interface) 
are entered from the keyboard with the row 
number foUowed by column number. Soto move 
apiecefromRow5 ,Column2toRow4 ,Column3 
you would enter the numbers 52 and then 43 -
and then the program would automatically move 
the pieces around. 

The program costs £9.95 . 
Mons ters - A traditional Apple program called 
Apple Panic was transferred to the BBC some 
time ago and has now been moved over 10 the 
Electron . (See screen shot in Figure 3). 

You are placed in the rather nightmarish 
position of being stud< in a labyrinth of ladders 
and brick work being chased by monsters that 
still look suspicously like Apples with legs . In 
order to rid yourself of this threat to life and limb, 
you have to 'dig ' holes in the brickwork and 
smash the monsters through the holes in order to 
eradicate them . 

Monsters can also be hit by causing other 
monsters to fall on top of them from above . 
However . great care must be taken in digging 
your holes because if a monster falls in a 
half-filled whole , he can crawl out and get 
downright mean with you. 

There are several levels of monster·mean· 
ness . The Red monster meanies have to be 
pushed through only one level to perish , the 
Green monsters must fall two levels and the 
infamous White must fall a full three levels before 
they bite the dust. 

Monsters costs £9.95 . 
Meteors - Another familiar arcade friend 
(asteroids) arrives for the Electron under the 
pseudonym of Meteors. (See screen shot in 
Figure 4). You contro l a ship that starts life at the 
centre of the screen and must avoid the meteors 
hurtling about you by dodging and blasting them . 

And if you find you don't have a means of 
blastingyourwayoutof a meteor shower , there 's 
atways hyperspace-which randomly lands you 
in the middle of almost anywhere . 

You have to clear all the meteors before going 
on to the next screen. You start with three ships, 
but can attain an extra one every time you get 
1000 points . The game costs £9.95 . 
Electro n programs are cur rently only available 
oncasseltes. Butthat'sexpectedtoc hangesoon 
- with the planned introduction of disk drives 
ar)d cartridge software for the machine. 

Cartridge software will allow you to load 
software almost immediate ly by plugg ing a 
cartridge straight into the Electron. The software 
in a cartridge is embedded on a chip , which is 
activated the momen t you turn your machine on 
and thus accessible much faster than slow· 
loading cassette prog rams . 

Disk software will , of course , only be available 
when disk drives are ready for the Electron . If the 
disk system is anything like that produced for the 
BBC Micro it will run either SO·track or 40·track 
disk software . 

Disks run much faster than cassettes . 
The release of cartridges is predicted for late 

spring , with the disk interface probably not 
arriving until late summer or early autumn . 

PUU.OUT&KIIISP 
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A number of limi ted 
busine ss package s are 
produced for the Electron -
Including a business 
graphic s package ca lled 
Graphs and Charts and a 
small planning program 
called Perso nal Money 
Management. 

Graphs and Charts 
produces a set of graph ic 
routine s which can be 
Incorporated Into programs 
to present data graphic ally 
in a range of applications . 
(See the screen shot above 
for an example). The graphs 
Incl ude automatic scali ng , 
labe llin g of axes , and use of 
colours . 

Acorn has also Included 
routi nes to draw 
two-dimensional graphs, 
thr ee dimensional grap hs, 
stereo pairs , two­
dlmenslonal and thr9e6 
dimen siona l conto ur map s 
as well as bar and pie 
charts . 

The program Itself costs 
£9.95 and an accompanying 
book costs an additional 
£7.50. 
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t:ETDOWNTO 
BUSINESS 
You wouldn't know it to look at the Electron. but 
this little machine can take on a good number of 
small business jobs. including word processing 
and spreadsheets 

Word processors 
Although it may seem a rather specialised 
function, the Electron's capacity for word 
processing suggests that an Electron with a good 
WIP program and a printer could easily make the 
household typewriter obsolete. However, not too 
much will be made of the word-processing 
functions until a printer interface is made easily 
available for the machine. 

In terms of its layout, the construction of the 
keyboard and the feel of the keys. the Electron 
(with the addition of a printer interface) could 
easily take the title for being one of the best suited 
word processors in its class. 

The Electron's built-in 80 column screen 
capacity also gives authors of word-processing 
packages the ability to quite easily develop 
proper full-width screens to preview pages 
exactly as they will be sent to the printer and to 
easily switch between the 80 and 40 column 
modes. Even on a low-resolution PAL TV you 
can write a letter in the 40 column mode and then 
switch to 80 column mode to see what it will look. 

like when it's printed out. 
The Electron also has dedicated Delete and 

Copy keys. along with independent cursor 
control keys. The availability of these keys 
makes it easier to control the cursor and do minor 
editing with the minimum number of keystrokes. 
They also make word-processing packages 
easier to write. 

Oth er bu si ne ss 
Spreadsheets are a familiar enough applica· 

bon - comprising more or less an electronic 
ledger that does all the calculations for you. 

Visi·Calc is the most famous and uses an 
ordinary spreadsheet-type format to allow you to 
design your own on·screen ledger system -
though it may be a while before Visicalc is 
available for the Electron. 

In fact , it's not hard to write a 'scatchpad 
spreadsheet' to show you a little about how 
spreads!'eets wor1< and what they do. (figure 1 ). 

When you RUN the program, you'll first be 
presented with a question mark. This is to get the 
name or 'label' of the first column. 

When you've answered that question and hit 
RETU RN, reply to the next three question marks in 
the same way and you'll soon see something 
looking like a ledger. 



There are four columns-A. B. C and 0-well 
as two rows (1 and 2) which can be addressed 
qui1e simply. Look at the print-out (Figure 2) of the 
spreadsheet in use and then we'll explain the 
program a little further in detail . 

In the first 'frame· of our spreadsheet program, 
we answered each of the questions regarding 
labelling with the answers: cosr . CASH, VAT and 
PRICE - representing cost, profit, value added 
tax and final retail price respectively . Each of 
these factors relates the value of two products for 
which we are going to arrive al a retai l price. 

In frame 2, we get our first look at the 
spreadsheel itself . The statistics for product 
number 1 can be read from left to right along Row 
1 and the statisUcs for product number 2 can be 
read from lett to right along Row 2. 

To start with , all values are O - so to get 
anywhere we have to start filling them in. Values 
are filled in from left to right and from top to 
bottom. So the first questtOn mark below the 
spreadsheet is asking what value we want for the 
entry at A 1; in this case , we reply with C:2.50 
(representing the cos r of product 1 ). 

The second question mark is also replied to 
with £2.50 (representing a 100 percent mark-up 
on product 1) at A2. When we get to the third 
question mark, things begin to get intereshng -
here we are enter ing formulae instead of 
numbers and they tell the program to assign A3 
with a value equal to the product of A 1 and A2 
added together and then multiplied by the current 
VAT rate. 

The same procedure is carried out throughou t 
the second set of questton marks . 

With the program 's thirst !or information 
satisfied the Electron's screen magically clears 
and a revised spreadsheet appears with all the 
numeric values handily caculated for you -
showing the amount of VAT in boxes c1 and c2 
and the final retail prk:e in boxes 01 and 02. 

The hard work in this spreadshee t is done 
mainly by the Bask: keyword EVAL- which takes 
the formulae we entered after the question marks 
and works out the values for each of them. If EVAL 
finds out , however , that you've given 11 an 
expression which can be EvALuated. the spread· 
sheet will crash . In a full ·production ' versk>n of a 
spreadsheet programyou would , of course . build 
in routines to have the program offer you a 
chance to correct your mistakes . 

One other limitatton in this very limited 
spreadsheet is that you can refer only to 'boxes ' 
that have already been given values . If, for 
example , we entered the value 01 • C1 in the box 
for A 1 and then ente red 6 and 4 respectively fore 1 
and c 1 -the program wou ld not produce24 as 
the value for A 1. The reason for this is because 
the program works through the boxes sequen · 
tially. 

So, when the program comes to ,. 1 and is 
asked to give it a value of el • Cl - it will be 
·contused ' because you haven 't yet stated what 
e1 and c l are . The only option is to take the 
'old ' values for e1 and c1 and use them to 
produce a result, and if you've onty just RUN the 
program , those values will be zero. 

PUU. OUI' &KEEP 

U J MODE 4 
2Z A1 •0 : B1• 0 !C l • 0: Dl • 0:A2 • 0 ! B2 • 0:C 2 • 0:D2 • 0 
2:5 IN PUT As, ss,cs, os 
3Z CLS 
4Z P RINT A" 

' 
B" • 

' 
c · 

' 
D" 

:50 P RINT 

:5:5 P RIN T "; As, • • i BS," •;cs," • ;os 
6 0 PR I NT 

80 PRINT 

90 P RINT • 1 • ;Al, " II ; Bl J . II j: c l f II II; 01 

100 PRINT 

11 0" PRINT " 2 • ; A2 ," "' ;B 2," •; C2 , " II ;02 

12 0 P R INT 

13 0 PRI NT 

14 0 PRINT 

15 0 INPUT Ats , s1s, c 1s,n1 s ,A 2s,B 2S , C2S ,D 2S 
16 0 Al =EVAL (A1 S ):Bl =EVAL <B1S >: C l • EVAL( C 1S >:D1 
• EVAL <D1S > :A2 • EVAL t A2S > :B2 = EVAL fB2 S >: C2 =E 
VAL <C2S >: D2 • EVAL <D2S) 
17 0 GOTO 30 

G§llif 
FRAME 1 

?COST 
.,CASH 
"VAT 
?P RICE 

FRAME 3 

A 

COS T 

2 . :5 

2 7 6 

FRAME 2 

A B 

COST CASH 

0 

2 0 

?2 . :5 
?2 . :5 

? 1A1-tB1 >• . 1 :5 
? Al+Bl+ C l 
?7 6 
~50 

' <A2 +B2 >*,1 5 
? A2• B2 +C2 

0 

B 

CAS H 

2 .5 

c 
VAT 

0 . 7 :5 

:50 1 8.9 

C O 

VAT PRICE 

0 

0 

PRI CE 

:5. 7:5 

144.9 

0 

381 MICROPAEDIA 



Cl ,-,-,01111 
LLCL 11\Ulr 

KEVINt:INTHE 
RIGHT I/IIORDS 

COS - gives the 
----• cosine of an angle 

using the syntax 
COS(x) where x is 
the angle . The 
program below 
allows you to to 

••••~ draw a cosine 
wave. 

10MODE4 
20 FORX • OTO t 280STEP430 DRAWx , 
soo+soo·cos (X/50) 
40NEXTX 

The firstlinesetsthescreen Mode, Line 20 
determines the 'step size' between the 
points to be plotted, Line 30 draws a point 
on the wave and Line 40 sends the 
Electron back for the next point on the 
wave. 

-- .. •• ':m~7::~,~~~ 
ters 'printed' on 
screen since the 
last carriage re· 
tum. In the ex am· 
pie program be· 

...... low, you enter a 
line of text, then see 

that same text printed out on 
screen in colour with the number of letters 
in the text printed alongside. Here's the 
program : 

10MODE3 
20 INPUT LINE 0$ 
30MODE2 
40 COLOUR 3: COLOUR 129 
50 CLG: PRINT OS: · ": COUNT· l 

Line 1 O sets the mode in which the 
characters will be input - in this case, 
Mode 3, the BO-column mode. 

Line 20 gives the instruction to prompt 
you for a line of text. 

Line 30 changes to a graphics mode so 
that cok>urs can easily be used. 

Line 40 assigns the background and 
foreground colours and Line 50 clears the 
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graphics screen and prints out what you 
entered along with the number of charac· 
ters in it. Note here that you're asking it to 
print out COUNT-1, because the space 
between 0$ and COUNT would be 
counted as an entered character if you 
didn't. 

i..:e~ ha~~:~-g~:~ 
with the READ in 

tn.iction. DATA 
gives the informa­
tion(ordata)thata 
program needs to 
execute a par· 

ticular 1ask and READ 
allows the program to read that 

data. 
A program using a DATA statement 

looks something like this : 

10DIMX$(5) 
20 FOR N~ l TOS 
30 READ X$(N) 
40 PRINT X$(N) 
50 FOR a~ 1 TO 200:NEXT Q 
60 CLS:NEXT N 
70END 
80 DATA This, is, your, demonstration, 
I ext 

Line 1 O dimensions an array that will have 
five elements or pieces of data in it. 

Line 20 sets up a FOR ... NEXT loop 
that will begin the process of reading the 
five pieces of data into the program. 

Line 30 reads in the data, starting at 
XS(N) - the first piece of data - and 
ending with X$(5)- the last piece of data. 

Line 40 prints that data on the screen. 
Line 50 employs a FOR .. . NEXT loop 

as a ·pause' device to keep the display of 
data on screen long enough to read. 



Tioolloctr....,._._,.,_Olndlr_r..,._...,. .. ...., ...... ,. __ _ v .. 

- - ... ...._. ...... r..,. ............ .._ _ 

Line 60 clears Ille screen and gels the 

next ,:,,ece o r data . 

lJne 70 matks the end or lhe main 

portJon of lhe program . 

Finally , Line 80 conta ons lhe DATA 

statement and lhe data whlCh woN be 

printedoutonscreen. Thefrveitemsinthe 

DATA statement are READ from left 10 

right so Iha! XS( 1) WOUid pru,1 Ille -d 

'Ths ', X$(2)wouldpru,11he-d 'os'andso 

on unm XS(S) prints the woro 1ext'. 

l'lhen RUN, lhe program f)rUlls lhe live 

-ds on the DATA statements and then 

dears lhe screen before pru,1ong them 

aga,n. 

ti:j 
ramm,ng Within 

the ma,n program 
SO Iha! II can be 

caned up ' When 

needed Given Iha! many oper a­

bons "' a program need lo be earned out 

repeatedly lhe ablloty lo call on SUCh 

opera!Jons with a rew Slmple Bas,c 

keywords is invaluable. FOf more detaits 

on 1hcs woro and some program examples , 

see the discussion or ENDPROC further 

on. 

oam - deletes 

lrom one line to 
anolherordeletes a 

single line For &lll:­

ample , lhe com­
mand: 
DELETE 0.200 

WOUid delete aN 

lhe lines on a program 

berween l.Jne o and l.Jne 200 while 

lhe OOfflmand· 
DELETE200 

would s,mp1y delete l.Jne 200. 5,ngle lone 

deletion can also be perlormoo by 1us1 

typ,ng lhe line number you want lo delete 

and then hottJng RETURN. SOlodelere lJne 

200 you would Just lype "200" and then hot 

RETURN 

DIM - tells the com­
puter how muct, 

memory 10 SOI 

aside in a program 

for how many ele­

ments The prog ­

ram used n dls­

cuss,ng DATA IS 

a good exarnp1e or how 

arrays ared1menSIOned. You11 see 

at ots begonn,ng how you can set OSlde 

memory ror rove elements nght at lhe 

begonrong or lhe program 

Atways make sure when you are 

domens,on,ngan array . !hat you do ,1 at lhe 

start of the program - because,, you try lo 

refer to 9'ements in an array that you 

haven I yet defined you woll be on trou ble 
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FOR . . . 

TO ... 

NEXT ... 

STEP ..• 

The words FOR, NEXT and STEP are all connected 1n BBC BaslC on the Electron. 
The word FOR is 1ollowed by a set of values from one va lue TO another for a 
variable (i.e . FOR X = 1 TO 10). 

The optional word STEP can then be used to specify the jumps in wh1Ch values of 
X should occur. (i.e. FOR X • 1 TO 10 STEP 2). II no STEP size is specified , the 
STEP is assumed to be zero . 

After the words FOR ... TO and STEP. a series ol actions involving the variable 
X (i.e. PRINT X) are keyed ,n. and then the word NEXT ends up the whole thing by 
telling the program to go back and gel the ne xt va lue for X (i.e. NEXT X). 

DIV - is a method of 
dividmg two num· 
bers and ensuring 
that their results 
will always be a 
whole integer. 
This can be very 
important when 

result of a division 
must be whole (as ,n a COLOUR 

number, SOUND variable or DIM vari· 
able) . 

®.
= -;~ra;:= 
co-ordinales of the 
graphics cursor to 
new ones. DRAW 
uses parameters 
from Oto 1279 on 
the X-ax is and O 

to l 024 on the Y-axis . 
Looking again at the bit of 

animation and movement used in the 
examp les to illustrate CLS anc CLG (last 
week) , you'll see that by using lhe DRAW 
command , you can change wha t had been 
a rectangle into a square and make the 
square 'grow· in size as it moves . Here's 
the progra m to do it: 

5MODES 
10 FOR X • 50 TO 250 ST EP 25 
20M0VEX ,X 
30 DRAW 4·x .x 
40 DRAW 4 ·x ,4·x 
50DRAWx,4·x 
60DRAWX .X 
70CLG 
80NEXTX 

question asked by a program . 
You would use an INPUT com mand to 

get the answer string, but once that str ing is 
in the machine ·s memory , you wou k:1 have 
two ways of testing the condittOn. Without 
the ELSE statement , you would ha ve lo 
write something like this: 
10 IF xs =·r OR X$ =Y THEN PRO · 
cenc 
20 IF X$ <> "Y" O R X$<> Y THE N 
PROCbegin ning 
Bui w ith an ELSE conc ition. you could 
simplily things so that only one positive 
choice has to be made by the player: if they 
don't choose a ·yes ', answer with an upper 
or k>wer case .. y .. , then the answer is taken 
as a ·no·. To do this with an ELSE 
statement , you would write the following : 
100 IF XS=" Y" OR XS= "y" THEN PRO· 
Cenc ELSE PROCbeginning 
A good deal simp ler, isn't it? 

END - again , this 
stateme nt was used 
in the earlier DATA 
examp le prog ram. 
It serves the sim­
ple purpose of sig· 
nilying the enc of 
a program -

wh ich may appear a 
redundant task at first glance , but is 

often quite helpful . 
In the DATA example . you 'll note that the 

END statem ent comes before the line of 
DATA . This is because the READ lnstruc -

~ Geof Wheelwright 
o, 1gn: Nigel Wingrove 

tion has already jumped down to the DAT A 
staleme nt, so all the work of the program 
has been done and were it allowed to 
continue on to the DATA statement again, 
it would merely get confused . The ENO 
statement is needed to signily the END of 
all the ·action ' in a progra m . 

The END sla teme nt is also important 
when empk>ying proced ures as it '!lags ' 
the end of a series of procedure calls and 
prevents the program from moving on to 
the procedures alter the ENO state ment . 

ENDPIIOC - this 
word does much the 
same job as ENO 
except that it's spe­
cifically for use at 
the enc of a proc .. 
dure. ENDPROC 
looks like this 

when used in a 
program : 

4000 DEFPROClomext 
4100 FOR x ~ t to 10 
4200 COLOUR X 
4300 PRINT "Helio " 
4400N EXTX 
4500 ENDPROC 

With that procedure sitting at line 4000 and 
another proced ure at perhaps Line 5000. 
the ENDPROC statement is very impor· 
tant in find ing the end of a procedure . If that 
ENDPROC statement had . for example 
been put at Line 4350- beforethe NEXT 
X state ment - the procedure simply 
wouldn 't have wor1<ed because the NEXT 
X would have been outside the procedure 
anc ENDPROC would have stopped the 
program from getting to Line 4400 . 

But with the ENDPROC statemen t 
placed properly , it allows you to create all 
kinds of little 'jobs' within a program that 
can be called up whenever you need them . 

If, for example , you wanted to call up the 
procedure defined in the example above 
you 'd need only to type PROCfomext anc 
the program wou ld jump to the procedure 
defined by DEFPROCfornext at Line4000 
and then execute that procedure . When 
the procedure was executed, the program 
would move bac k to the statement after the 
PROC fome xt call. 

90GOTOS ~ Some portions of this Micropaedia are extracted from a forthcoming 
PANIPCNbool< on the Electron . 

~ e -w ~~dson:c,u~r 
never give up once 
you 've used it. The 
ELSE cond ition is 
a further test for 
the IF ... THEN 
. . . cons truction , 

where ELSE is the third 
and last part of that statement A 

typical example of this wo rd's use would be 
in testing for a es or no answe r to a 

MICROPAEDIA 384 

We tum our attention to Electron peripherals and finish up our look at keywords . 
This will include a peek at what the future might hold for Electron add -ons as well as 
how you can best use cassette recorders 

In two week 's time , we present a special one-part Micropaedia looking at 
modems and communk:ation for micros . 
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FOBS 
Real leather kl')' fo 
with gold lettering 
and IMAGINE logo . 
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7 COLOUR INK JET PRINTER 
£499 +VAT 

With Centronics II and free BBC para el interface 
Micro dump listing. 

Options ouailoble: 
• Buffered RS232 Interface. 

• Vlewdata & RS232 interface 
• Appk! II interface. · 

• IBM PC dump. 

Specifications: 

640 dots/line. 

84 dots/i nch both "" 
Fr\ction feed roll es. 
leed AA. paper "' 1h single sheet 

37cps in full colour. 

Ink cartridges, 4 million character life. 



David Jan da loo ks at a casse tt e based 64 Basic compiler . 

Go faster with DYL 
Finding a 'true· comp iler for yo ur micro 

ca n be a little difficult. No t that the re 
isn·1 an abundan ce of !hem. 

Usually. you " ill find that there are a fe" 
restrict ions in u~: no floating point. no 
ar rays. no string han dling etc. Man) also 
require the compiler to be present in 
memor y wh en the oh JCCl code i.; run . 

The Commodorc-6-1 is no exception. 
and a disk based vcl"'-ion called DTL-Basic 
64 has been available for :.ame time. Now 
DTL -Basic 64 is avai lable on casse tte for 
the majorit yo fo-t uscrs.:mdeven thou gh it 
offers a subset of the facilities of t he di),,k 
based compilc r .11 st ill offers the 64 users a 
very po"'erful compiler . 

Features 
The main feature of this package is the total 
compa t ibili1) with Commodore Basic 2. 
thus allowing man y (if not all) exist ing 
programs to be compile d . The only 
rcs1riction l 'i that the ~urce code cannot 
exceed 12K because the tape vcn~ion 
doesn't have the facility to 'pull in' bit s of 
code and compile the m. 

Still on the theme of romp.itibility. 
DTL-64 allow!!I the use of cart ridge 
software or o ther u1ilitics to be used with 
compiled program s. When compiling. a 
warn ing message .ippcars to let you know 
that the DTL ·64co mpilcr ha~oome across 
a statement that it doc:m't understand . 
This mea ns tha t you could write and 
compile programs that use Simon's Basic 
for example. but the extra statement s 
wouldn't be compi led. Instead. when the 
objectcodeis ru n.1hccartridgc software Or 
whatever ·cut~ in' and take~ over unt il the 
statemem has been execu1ed and then 
passe~ control back to the program. 

Thi s compatib ility has been possible 
partly because the DTL-64stores vanablc..; 
and arrays in the same format and place in 
memory as 1he interpre ter. The only 
difference is that thC variab les are creat ed 
in the or der that they appear in the 
program, unlike the interpre ter where I hey 
are created as they are first referenced. 

Speed is an important facto r in different 
types of program. DTL-6-1 offers a speed 
improve men t from 10 to 15 times depe nd · 
ing on the type of program. 

DTL ·64 allows you 10 speci fy ulleger 
variables like the inte rpre ter. But the 
difference here is that the compiler has 
separate rout ines for integer and floa1ing 
point calculations. Commodo re 64 users 
rarely specify their vari ables as integers 
(there be ing no speed improvement) so the 
DTL comp iler allows you 10 ~pccify what 
variables are going to be integer or floating 
point by declar ing said variables in a 
compile r directi\ •e. This saves going 
throug h the listing to edit variable names. 
Also.co ntro l variab les in FO R . .. NEXT 
loops can be decla red as integer. and this 
allows for a dramat ic spee d improve ment. 

One oft he handiest features in DTL-64 is 
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the special poke mode . This allows you to 
poke a value into an address. You switch on 
special mode asacompile rdirective. Then. 
a sta1ement such as Poke 3.23 will actually 
poke address 3 plus the value in the address 
with 23. This is handy as the compi le r 
allows integers to a \a lue of 16384 (usual ). 
and the w und and graphic s chips ha,e 
addresse!!. highe r lhan this. 

Finally. from the comp iler itself . several 
compiler directives are allowed which can 
do things like disab ling the break key and 
disabling the warning messages. 

Documentation 
As manua ls go. 1he DTL· Basic 64 offer ing 
is no ! bad a1 all. What was mis~ing \\aS a 
·what do I do if things go wrong' section. 
'which would ha, e been very handy as the 
compiler is not the easiest 10 use . 

In use 
Alt hough the compiler shoul d work with 
mosl Basic programs. any addilions or 
amen dments should be made before using 
the compiler. This is because you cannot 
fiddle about with your source code o nce it 
has been loaded into memory by the 
compiler . Indeed. once you have comp iled 
the program and errors have cropped up. 
you can't amend the m in memory al all! 
Instead. if s nece!Jsary to exit the compile r . 
load and amend the sou rce code. Sa\e it. 
reload the compile r . reload the amended 
source code and then compile it. 

After the source code has been prepared 
and saved 10 tape. you then have to go 
through the long proces s of loading and 
run ning the compiler which is in three 
parts. 

To keep the compiler al a fairly reason­
able price . Dataview issues a security 
key (dongle) which is inserted into the 
cassette port after the run time lib rary has 
been loaded. T he space key is then 
pressed. and if !he security numbcn 
match. you can reinsert the casseue cable 
and procee d. 

In pract ice . thing:, were not as simple as 
that. The dongle is not a very secure fit and 
there is no polarising nolch on it. so ii is 
easy to insert it the wrong way. 

Normally. improper insertio n of the 
dongle will resuh in the64 resetti ng, but . if 
like me you insert it too far and at an angle . 
1he Commodo re 64 could (as mine did) 
pack up completely. 

Commodore constantly repeats in its 
documentation that nothing shou ld be 
attac hed or detached while the power is on 

98.30 
41.66 
57.83 
15.81 

113.01 
2.43 

as damage may occur and I agree. 
After the key has been filled and all is 

well. a menu of options is displayed and 
you can choose 10 use the printe r to give 
repo rts on compilat ion as well as a listing 
'with error reports. if any. The names for 
the sou rce a nd objec t code are en te red in 
lower case. 

After the source and objec t files have 
been specified. you load the so urce code 
and compile i1. The compiler gives two 
passes of the code and the line number 
which it is working on is displayed on the 
screen togethe r with the pass number. 
Warning and erro r messag es are also 
displayed and if the option to use the 
printer was chosen. a headed listing is 
genera ted with the error and warnings 
placed in the offending parl of the code. 

The comp ila1ion time is qui te fast and at 
lhe end the compi le r warns you that i i is 
going to save the objec t code to tape. After 
that you have the choice of compi ling 
another program. or to rewind the tape. 
load and run an alreadycompiled prQgram. 
Here there should have been an opt ion to 
dump the RTL file immed iately after the 
objec t code to produce a totally free 
run ning p rogram . As it is. it is necessary to 
save the object code. take the cassette out. 
inse rt the compiler tape and load the RTL 
file. reinse rt the object tape and save the 
RTL file after the source code! 

Verdict 
The compiler prod uces object code which 
can run many times faster than or dinary 
Basic. The fact that the re is very little 
amend ing to the existing program means 
that with a few minor adjustments you can 
compile your exist ing library of programs 
withou t the necessa ry adjus tments to the 
source code as some compilers requ1re. 

T he fact that com piling programs is a 
very long and user-host ile process. makes 
what is an excelle nt comp iler a bore to use 
and the user interface could be dramalical· 
ly improved. A ret hink into using dongles 
on cassette porb while the machine is on 
should also be conside red. 

The tests 
The DTL compi ler offers ~veral compiler 
direct ives which allow you to specify 
integer variables and so on. This can 
increase the speed of the progra m. bul you 
can' t use the integer di rective th rougho ut 
the program. The break key disable option 
doesn't make much difference as it is teste d 
after a NEXT as well as an IF sta temen t. 

..._ DT L· Ba~,c 64 .,..._ C'BM 64 PrlN 
£3-i.75,..,... C11-.sc1tc ......., Om t' 
Tcchnolog) ttJ o.11111 Dai:w icw 
(0106·~ 141 

IHTGR -39.61 16.28 16.21 
IS.OS 7.10 7.01 
19.56 8.65 8.61 
4.20 1.98 1.91 

107.56 107.93 108.00 
2.13 1.60 1.60 

SI 
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Three new text printing packages for Spectrum 16K or 48K are rev iewed by Ted Ball. 

Meeting new faces 
Design with Dian 

Business applications for computers 
don't have to be boring things like 
accountsandstockcontrol. Olan, for 

the 16K or 48K Spectrum. is a simple 
programming language producin g co lour· 
ful, animated advertising displays with text 
in various sizes and typefaces. 

features 
With Dian you design th e displays with 
rectangular windows on the screen . The 
windows may beanysize up to the rull 24 by 
32 scree n size and ma y overlap. and you 
can use any of nine decorat ive borders 
aroun d them. As your text is prin ted it 
scrolls into the curren t window from the 
bottom and you can later scroll the 
windows independent ly in any direction. 

Ther e are 11 different typefaces in the 
48K version. but only four in the 16K 
version, and the sizes vary from the nor mal 
Spectrum chara cter size up to th ree times 
as high and doub le the width . You can use 
all 1he colours available on the Spectrum, 
and also the brigh t/dull and nashin g/steady 
attrib utes. 

The language consists of 31 single· 
characte r commands you enter into Basic 
R EM lines, and you can use the Basic edi tor 
in the usual way to alter your program. 

Presentation 
The cassette comes in a box with an insert 
that seems to have been designe d with 
Dian . The tape is recorded on both sides, 

with a demon stration program and the 16K 
and 48K versio ns of Dian on each !lide. 

An eight·page booklet explains the 
command s and how to use Dian, and gives 
hint s on using the program for effective 
displays . 

In use 

DLAN 
DL ilfi 

dlan 
Dian is simple to use and easy to set up, DL~ ­
with the help oft he instruction ~kle_t. l t"s 1111, 
commandsarecxccu tedoneat a timcm the 
order they appear in your prog ram and you 
can build up your display a little at a time, 
tescing it as you go. 

The main problems you are likely to 
have are due to the lack of error messages. 
(f you put invalid coptmands in your 
program Dian will generally ignore what it 
does no t understa nd and conti nue with the 
next command. For this reason it can be 
difficult to discover why the display is not 
com ing out the way you want. For 
exa mple , if you try to prin t characters that 
arc three lines high in a window two lines 
high you will just get a blank window with 
nothi ng to tell you why. 

A suggested use for Olan is to prod uce 
fancy labels on the ZX Printe r , but the 
Basic copy command only sends the top 22 
lines to the pri nter . Dian does not include a 

with REM , and even then the worst that 
happens is you drop into Basic with your 
program intact. 

Verdict 
Although you may have problems because 
there are no error messages to tCJI you 
when you have done somethi ng wrong. 
Dian is a simple language. easy to lea rn , 
but sti ll very effective for produ cing 
animated text displays. 
,....._Dl an ,...... Anima1cd1ut 
dilplay .... Spectrum.16Kor 48K­
£7.9S....., CampbeUSY5lems. lSRous 
Road . Buckhu1$1 Holl. EM<x IG96BL­
C&NCII< '- Madune codo- Mail 
order. 

command to copy the full 24-line screen RATINGS •••• • •• •••• •••• • •• •••• 

although this is easy to implemen t. 

Reliability 
le is almost impossible to crash Dian 
because it igno res incorrect com mands. 
The only way I found 10 make it go wrong 
was to include a Basic line not beginning 

Microprint moves matter MuHifont printing 

Tie text printing capabi lities of the 
pcctrum can also be extended with 

Microprint 42/51 this t ime in the 
dir ection of packing more text onto the 
scree n or using different typeface s for 
empha sis. 
With Micropri nt you can get 42 Or 51 
characters to a line as well as the usual 32, 
giving up to 1,224 characters on the full 
24-line screen. 

You can use it from Basic by setti ng up 
. variables for the text to be printed, the 
print position. the colou r and other 
attributes, and printin g the text by a usR 
comman d , or from machine code, by 
setting up the deta ils in specific addresses 
and calling the Microprint code directly. 
Microp rin t provides a-machine code sub­
routine to use in your own Basic or 
machine code programm ing, and the 
instruction sheet gives detail s of how to use 
ii. Howeve r , you nee d to be proficient at 

pr1~~ mc~~n\~~ ~~e~i~~ d~;,~~ with 
Microp rint by mixing the three text sizes, 
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but altho ugh it allows you 10 use all 24 lines 
of the scree n with the two ext ra cha racter 
sizes. you can not use the bottom two lines 
of the scree n for normal size characters . 
And it doe s not let you LPR INT the extra 
Microprint 42151 is a useful machine code 
subrout ine you can use from your own 
programs to prod uce text displays. The 
thre e differen t te xt sizes available with 
Microprint allow you to fit mo re text onto 
the screen and to use different typefaces . 

,__ MicN>prin1 4:V,f ,.._T eXI 
dilplay ._ Speclnun 16K or 48K - 1.5 
......, Mynnidon Software. PO Box 2. 
T-.Suney KT207LU_ C_ 
'- -codo - Moil ooler 

RATINGS 
r- .... ••• - ••• -- ••• U..Mlflr ••• lltllMMy •••• C>Nr.lHIN ••• 

~

hird 1ex1 printing for the Spectrum 
Multifont, which gives six typefaces 
or 1ext print ing in Basic or machine 

code p rograms. 
Four of the fonts give new uppe r case 

letters, nu merals and the symbols up to 
ASCII code 90, the other two give full 
charact er sets. 

To use the new typefaces you load any or 
all of the characte r sets as CODE, and to 
select a typeface you POKE the system 
variable uoo as described in the instruc -

RATINGS 
r- .... • •• Docu- • •• U.. llifily • •••• -·- • •• 

S3 
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DRAGON 32 

Devil's 
children 

I .._ Dc,· il Ai,sault $Jltelll 
Dragon 32. I joystKk Price£8.00 
,....._.. Microdu l . ..al Truro 
Rosad.StAustell,Co mwallf....t 
Ca~ ue UIIIINP Machine code 
Otller.,.,... None o.tllt• MJil 
o rdc rlre1a 1I. 

b it p0,:,ible for a ,ariatio n on 
that old lmadcr....-G.al.1xi;.m:, 
theme? If ~ou hm c imagin..1-
11011. 11 i~. and Amcrmm prog­
rmnmcr Ken K..ilh h. <.tuthor of 
1h i~ and c;.1rlicr Microdca l 
game:,. certainly doc-.. 

Objectives 
Placed al the foot of thc-.crccn. 

I you ha,e 10 ~ur,hc \\a\C!» of 

alien~. mcludmg the Devi l him· 
self. to clocl.. up 1hc mcga­
ga lact ic ultimat e high :,core. 

In play 
As with most Mi crodea l gume:,. 

I you·rcg i,·cnth eop tion oflh rcc 
backgroun d colou~: make ;1 

note of yourc ho1cc :1) thcrc·:,no 
way of ch;mging. ~tpart from 
rclo.iding. Nor 1) there an) "a~ 
of changing 1he \kill lc,cl 
)Ou·,..e chosen fr om the five on 
offer. Min or complamls :.1p;:1rt. 
t his is an excellent and fo!il 
a rcade game. 

The first a lien!! ;uc a "'ne of 
! bombing bird!!: each time you 
' ki ll one 11s rep lacement ru.,hc., 
I i n on a hurricane o f ~u nd and 
J graphics. On highe r !ikill levels. 

as eac h bird b hi1 it !ipli1s. 
' If yo u tho ugh1 Gnlaxian" 

" ere adept at herding )o u in1oa 
corner for 1hc kill. then )OU 

oug.ht 10 sec the rohol~. For 
wr,1\al q;n near 1he l"l'ntrc or 
the -.crecn ,;ml t r~ to p1d,, them 
off. dodging lhe hulk1,: i f )O U 

!ilr..l) 100 far. 1hc~ home 111 and 
get )OU. 

Af1cr the Rohoh come the 
Sproing.~. aptly named becau,e 
1hcv ~hde dm \ n 1he .,idl' of the 
scrfen out of l<M'.r range. :.rnd 
1hcn ,proing:.1hout the ,crccn at 
, :ir~ mg hc 1g.tu ,. On killi ng the 
Sproi ng~. )OU g.o b:.tck 10 the 
'ilarl of 1hc cych.·. on l~ na1ural ly 
it'!i\\Ul"x'. 

On harder ,kill lc,cl,. the 
De, ,I pu1, man appc.ir;mcc on 
the bombing \\ :I\C,. Wh en he 
get, to t he l·Cntrc of the M.·rcen 
he drop, <I fir1.··h<>mh. c i1hcr 
!!hoot the Dc,ilor hit the homh. 
ot hcrv.1~ i1 de, :Nate, n pnrt of 
the: ha-.e. "tuch t r,tJh you in 
one- half of the ,,;crct•n. :.111 ea,y 
target for 1he hird,. I-fitting 1hc 
bomb once releaM:d i., tnck) a!i 
1hc b ird, Outtcr round 11 tiring 
bulleb. 

The grnph,c, on De, ·11 
Ao;;s..1ul1 aree~cellc nt. lhc ,pccd 
and complexity " ill present a 
problem 10 an)One who cn jo) ' 
a fa3t-mo, ing game. 

Verdict 
It'~ ;1 p11~ )OU don't ;mt omall · 
callymme up;1,k1ll le, cl a,) ·Ou 
go: I ma naged to ...corl' OH'r 
90.(N)O on the l'a"e"t le, d und 
wa!. pr<I) mg for M>mc v,tr iCI). 
but thoug h 1101 quite perfect 
De, ii A!i!i.tult is !!till a de, il of a 
game. Mike Gerrud 

RATING 
lastin g appeal: 
Playability: 

Useot machine: flltfiltflltflt~ 
OYerallulu e: flltflltflltfll) 

Formula 
one 
...... Wa"ps + Dragon Racer 
S,.- Dra~o n 32. JO)Sticks Price 
£9.99 .........., Cable Sort~are. 52 
Limbury Rood, Luton LU3 2PL 
f9"1111t Cas!ioett c l..Mpace Machi ne 
code oa...,..,..... No ne o.tt.e, 
Mail order . 

A C'hmtma.., twm p:1ck from 
Cahle Sof t\\ar c offcf!i :I l<tp·em 
down g.ime. plu~ :.t car race. 

Wasps 
Wa ~J)!i l!i a Space 111\:tdi:r type 
progra m. "'thout too much o f•• 
,,;ting. Thi~ machine code prog· 
ram i"> \Cr) fo.,1 ;md ,,ell· 
\Hillen. but ;1part from killing 
off,,asp!i. the program doe'>n·1 
offl' r :1 grl'at de nl. 

Four ,,;hip, defend your 
p lane t . \\h1lc 1he wa,,;p-, bomb 
your base!!. A"i I hate wa~p!i. I 
liked the sound effect:\. fo r a 
dead ".t!:•P be~I of all - u k,ndof 
fra.ule !!Ound. 

So with the lir,t ~ rcenful 
"1ped ou t. the next ,warm 
nlO\C ,n. Failure IO ktll the 
w;:i..p, me;m., thcy t,md on your 
plan et and ca1 yo u r ba!!C. 

Al lhc end. ) Our -.core ,, 
di!ipla)'Cd . a long \\ith )Our 
Commander ,;;1;11u, on·r 
65536 :met you're o n le,cl I. 

A high s<.'Orc chan \\Ould 
ha,e added JU':11 that liulc hil 
extra. 

Verdict 
The progra m doc,,how wha1 

a Dragon can do m machine 
code. and sold alone ., ould 
have been good value. 

cra,lung. or hlo" mg up . 
Dr:m n in hi·rcM>lution 

.graphic, (b l,1ck ;,1nd "hite). half 
of the :,t·rccn i!i dc rn1ed 10 
numenc info rm a1ion ('>peed. 
gea r . rev;,) and the track I)> a 
narrow s1rip do,\n the ~rccn·s 
centre. 

You·11 nl'cd hoth jo~~tich 10 
mmc. Oncactsa:i-the gearbox. 
the other i) )Ou r brake ! 
accelcr.1tor and '>leering. I 
found 11 hard to ma'ilcr both 
joys ticks. let alone read the 
dashboa rd . The ma."<imum 
:o,.pccd l!i a n1ckcnng dbplay -
on the highc!il Jc,el it wa~ like 
lr) mg to read a num eric ~top· 
"atch . 

EH· n tua ll). I got moving -
!!lick . fo~t g.car ch;rngc!i arc 
needed 10 ;:t\oid blow ing your 
cngmc - and chugged ;:1longn1 
50 mph . Then ju,t like on the 
MI. some id101 appears behind. 
if you don"t rnove ou1 of the 
,,a y. he 'll just go stra ight into 
)OU. 

Th e high er )Our lc,e l. the 
fas1cr you tr:Hcl. curious ly. on 
the toughe!il le,el. I made the 
be, t progrC"'-· 

The 'iOund ,._ good. hut I 
would h.ive preferred 10 have 
.. ound onl) "hen mO\ing. and 
1101 :.tll thc time. 

Verdict 
A.., ,;;o hule of the \Crcen has 
been utifo.cd. a !!)!item of di :1b 
or w me other form or villual 
di,pla ywo u ld have added 10 the 
program . Afl er all. if ii can be 
done on night '>imulators. then 
why not on Fo rm ul.t One? 

Jim Ballard 

RATING 
Dragon Racer 1.astincappear 

Dragon Race r wa~ very muc h a fltayability 
let-down . TI1c a im b 10 tra,d Useofmachine 
,, 11houtgo1ngou1 of control :.1nd OYerallvalue 





•• , , ..... ~ 
···-SPECTRUM~ • L HUR O 

• C The-
....... -----·Mlly-n•vel .. blet o- fesslo1111I +• P""84J-

Mflw•re- • 0 Termr-Oak1<4D 

To,..Hyflrerou r l""'linetlo n, H.U.11.G.lnc lud H +• S == ·· 
tllr'8e ,.. .., .t o-p l• i, fN t ·•ctlon •re- .. mes, + • Abe,sott Fonh . 
-eel u sing H.U.R.O. + •• . ~--- .. a '-1CII I~- +• • I enclose my C cheque WN +• 0 moneyo,de,lor 

~ £- .... ·:~:~:::sedebotmyAcooss::::u,e 

- + Name . 

~ E•ch monlh up untll Aprll 30 1984 , lhree prizes + + + + • Add<ess j -i will be awarded every mo nth + Postcode , . 

TOTAL 

, 8( 

~ for the best games of the mon t h + 
At the end , the best game will win + • 

a grand pr ize of £3 ,000 • + ~ 
H,U.R.G. wil l be ofhcially released 1n mid-December 1983 Getyourorderm now, and reseM 
your copy so that you can be among the first with this revolutionary software' 

YOU coukt be a famou s games + 
designer ! Every entran t has the + 

opportunity of be ing published by + • PCN 12-1 - s, 
Melbourne House and + 
earning royalties . • + 

Deta ils of the compe tiUon • • 
are a vailable with • 

H.U.R.G. • • .. 

Access orders can be telephoned through on our 24-hour ansafone {01) 858 7397. 



BYTE DRIVE 500 
first Disc Drive with Hybrid Interface Cable and Master 0.0.S. 

For too long, the perfonna nce 
potential of your computer, has 
been limited by the lack of a 
suitable Disc Drive. Now I.T.L:s Byte 
Drive 500 m eets this need . 

With its SOOK Bytes (44CJK Bytes 

3" F.D.D. Unit 
* Power supply unit & mains cable 

fonna tt ed) capaci ty, and access 
t ime of only 3m s, Byte Drive 500 
opens up a new era of computing 
capability fo r the more ambitious 
user. 

Byte Drive 500 is compac t, 

Hybrid interface cable 
Power unit cable 

econo mica lly priced and easy to 
operate. Systems will shortly be 
available to interface with Drago n, 
Spectrum and Vic co m puters. 

The fu ll D.O.S. inc luded in the 
price consis ts of: 

Master D.D.S. disc 
100 page manual 

* A single P.S.U. can power 2 drives. RECOMMENOEO RETAIL PRICE £260.00 + V.A.T. 

Byte Drive 500 is available from most quality computer retailers. In case of difficulty contact: 
I.T.l. KATHMILL LTD. 
The Did Courthouse, New Road, Chatham, Kent ME4 40J. 



.._ Siren Ci1y s,ltell 
Commodore 6-1 Net t7 ,....._. 
lntc:rccptor Micros, Lindon 
Hou~. The G1ten. Tadley . 
Han!S. (07356) 71145 r.­
Casse1te UIIIIPIP Machine rode 
..,.,.,.... nonc o.tlll Mail 
order, retaiL 

1llc re are many games in the 
nakedcil y. Therearefewwherc 
the city is in the game . This 1s 
just one of them. 

Objectives 
You cruise a patrol car around 
the city. endeavouring to keep 
the st reets safe. Public enemies 
include homicidal dragster 
drivers. a bazooka-wielding 
helicopter pilot and sund ry 
psychopathic motoris1s. More 
normal hazards like Sunday 
dri\'e~. sharp bends and a 
railway engine present no less a 
threat to your peace-keeping 
role. 

In play 
A simple title page invites you 
10 wait for a demo or press a key 
10 star t . You have a choice of 
levels from 1~10. 

Inst ructions and progress ar e 
given by a teletypc simula tion 
- adding to the general ·police 
procedural" atmosp here 
though sowing_ thin~ UJ? be· 
tween rounds. 

The city is large. a jungle of 
roads, buildings, lawns. hoard· 
ings. fire hydrants and a railway 
runn ing right down the centre. 
You have a bird's-eye view of 
the scene. the main item of 
which is your black and white 
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patrol car. 
Pushing your joy~tick (sorry. 

no keyboard op tion with this 
one) in the direc t ion you wish to 
travel moves your car. picking 
up spee d the longer the joystick 
is pushed. Slowing down is 
simply the reverse process. 
Turning left or right is accom­
plished by a quick flick of the 
joystick in the appropriate 
direction ,md a simul!aneous 
prcssorthcfir e button . Youcan 
even execute smart U·turnsand 
spins a la I lazzard County once 
you've got the hang of it. 

As you motor around. the 
screen scrolls to re,·eal more of 
the geog raphy - it turns out 10 
be a fair-sized city. Depending 
on the level you've selected. 
your duties can range from a 
simple pat rol of t he st reets until 
your timer runs out (try to avoid 
hittin g mo1orists) to blasting an 
attacking helicopter. neutralis­
ing poisono us fume s. deto nat· 
ing timcbombs and shooti ng 
killerdragsters. It' s all ina day's 
work. 

One of the best. though 
deadly. feat uresofthisprogram 
is a steam locomotive which 
hurt les down the railwi1y line at 
errat ic intervals - better not be 
dawdling across when it's due . 

Verdict 
With good use of sound and 
sprites and an impress ively 
large but not so naked city. the 
game provides an enjoyable 
and testing romp. BolliehlippeN 

RATING 
Lasting: 1ppe1 I 

Playability 

Use of machine 
O.erall nlue 

i!"ti!"ti!"ti!"t 
i!llti!"ti!"ti!"ti!"t 
i!"ti!"ti!"ti!"ti!"t 
i!"ti!"ti!"ti!"ti!"t 

.... 
I 4 ' 1 

... 
' .... 

It was no 
picnic 
.._ Forbidden Fore<11 s,-. 
C<1mmodorc 64 Price il l.9S 
.......... ~m1.USA F .... 
Casse11c Llllpap Machine code 
OIMr ..... None o.tlll l-lomc 
Computers. 234 Church S1rec1, 
Blackpool FYI J PX . (025J) 
22.l-lO. 

If you go down to the woods 
today. you're sure or a big 
surp rise- the place is full of the 
grisliest ghouls you could ever 
wish not to meet. Forget abo ut a 
walk in the Black Forest; in 
Forbidden Forest you'll be run­
nin g - scared! 

Objectives 
Out for a little targel practice 
with your bow and a rrow. you 
become lost in a strange forest. 
Darkness falls and with it come 
the crea tur es of the night: giant 
spid ers. killer bees. eno rmous 
frogs. fire-breat hing dragons 
and worse. 

You realise. too late to turn 
back. that you ha, ·e wandered 
into Forbidden Forest. home of 
the dreaded Demogorgon and 
his ghastly gang. All thal stands 
between you and a gruesome 
end is your prowess asan archer 
and your ab ilily to break the 
four-min ute mile. 

In play 
Those of a nervous disposition 
are advised to turn the sound 
down and 10 wear warm clothes 
while playing - this game has 
music to chill the spine and 
sound effects to freeze the 
blood. Some of the grap hics arc 
pretty gory. so you' d best close 
your eyes as well. 

In the midst or the forest 
stands a large figure. the arche r , 

One touch of the joyst ick 
button and 1he archer takes an 
ar row from the quiver and fits it 
to the bow. a second pre~s and 
the arrow is fired. 

Moving the joystick up and 
down sets the trajectory or the 
arrow which remains fixed in 
this position until you decide to 
alter it again. Pushing the 
joyst ick left and right turns the 
archer through I I different 
firing positions: holding the 
joyst ick to the left or right sets 
the archer runn ing. 

Sinister chords announce the 
arrival or the first shocker- a 
gian1. man-eating spider. You 
can try to outrun it or shoot it. 
You can't load your bow while 
on the run and if you ha\'en't 
already done that by the time a 
spider is close . too bad - you 'II 
end up as a ~pider's lunch 
(complete "With dripping blood 
- ugh!). 

Havingdisposcdorfou r spid· 
ers. a loud buzzing hera lds the 
killer bee. as big as a football 
and considerably more lethal. 
Then follow the jumbo frogs. a 
fiery. flying dragon. spear wav­
ing skele10ns. a hooded phan ­
tom. giant snakes and. last but 
not lovely (and accompanied by 
a violent sto rm), the de­
mogorgon. 

Verdict 
The creepy mu~ic. hean· 
thumping sound effects and 
colo urful animation make this a 
trul y exciting game. If your 
ad renalin hasn't had a good run 
lale ly. treat it 101his. 

RATING 
Lasting appeal 
Playability 

Use of machine 
0¥erall nlue 

Bob Chappell 

S9 



VIC20 

Mixed 
batch 
.... Survival .... Uncxpaniicd 
Vic20 PltN £5-99 .......... Avak>n 
Cornpul1n,, 14 Cliff Road, Horn ­
sca , Nonh HumbenMlc HU 18 Ill 
,._. Cuscnc ......... Baw<: 
..,..._ None CIIIIIIM ail 
ordc, 

At£ 1.20 each che programs on 
this cassette are not only very 
cheap , but also of low quality. 

Objectives 
In all five games the object is 
to surviv e. f fence the name. 
Fro m the descr iption so f eac h of 
the games. they all sound 
ph enomena l. The survival 
objective is. needless to say. 
eve ntually imp0ssib lc. It' s only 
really a question of how long 
you can st ick it out. Just like life. 
in fact. 

In play 
Open ing the bill is Mauman, 
a variat ion o n th e gobbl e up the 
dots theme, but a rather IUrgid 
one. and nowhere near the 
excellence of versions for the 
expan ded Vic. 

Bomber is the next to appea r 
on the screen, and is almost a 
direct copy of a vers ion I first 
saw Four years ago. Fly along. 
shooting the lops o ff tall bu ild­
ings. and bombing anything 
beneath you. Rather like a 
modern day Dresden or Coven­
t ry (and as point less), but a 
spectac ula rly boring game to 
play. Ar1er a few minutes I 
didn "t really care Whethe r I 
survived or not. which can't be 

the meanin g o r lire. or can ii? 
Voyager. the next item o n 

toda y's menu , is another rat her 
dull game, and again a big 
di sappo intment aflcr the de­
scrip t ion on the labe l. What 
would you think , confronted by 
·Tra vel through an infinite uni­
verse dodging aste roids. col­
lecting Fuel. arms and supplies 
for your dying plan et'? The 
game isn't that bad. but J"d been 
led to expect better, I feh . 

Next to load up is Terminal 
Termi1e. Set in a deadly ant's 
nest , but it could be anywhere. 
There arc two sentinels in each 
chambe r , and you've o nly got 
15 seco nds per chamber. 
Actually it's rather ted io us, but 
that doesn"t come 1hrough so 
well in description. 

To finish off both 1he casset­
te, and myseJF, comes the 
amazing blast-1he-alie ns-one­
more-time Ri,igso/Tita11. Rea l­
ly , I ought to be impressed by 
this, but I'm not. 11 ce rlainly 
doesn"t inspire me e nough to 
say anyth ing more. 

Verdict 
I would have been conside r­
ably Jess disappointed ir the 
public relations ta lk had bee n 
leF1 off lhecover. Thin gs said to 
enco urage you to expect great 
things shou ld on ly be said if 
great things are coming. At 
£1.20 a game I suppose f 
shouldn· te;tpect too much . but. 
part ly because of the build up. I 
did. Plorsletclle , 

RATING 
1.ast1ncappu 1 

PlayabllilJ 
U.. of machine 
o.enn,111ue 

Save the 
city 
-. Countdo,..nS,...Commod· 
ore Vic 20 ,.._ £5.50 ......., 
Paramount Software, 67 81$hopton 
Lane. S1ock1on Ck:vclaod. ,..._. 
CIWCUc ........ Machine Code 
._..._ None ..... M~il 
order and most ckalers. 

For those or you kee n on 
helping governments out and 
preve nt ing nuclear holocausts. 
this is definitely the game For 
you. 

A mad scie ntist is holding the 
govern ment to ransom with a 
massive explosive device which 
he' s plante d in the hear t of the 
city sewerage sys1cm . Your 
mission. should you choose to 
accep t it or course, is to deFusc 
the bomb. 

Objectives 
l-lowever. life is made a little bit 
more comp licate d before you 
even Slart. The scientist kid­
naps you and imprisons you in a 
large house in the jun gle on the 
edge of town . Being the supe r­
hero that you are. escap ing 
from the house was, or course, 
no problem , but From here on in 
it's you against the compute r . 

Get thro ugh the jungle, into 
the city, and finally into the 
sewers themselv es. defuse the 
bomb and save the western 
world . Youhaveamaximumor 
three minutes in which to do 
th is, though the lunat ics among 
you may care 10 try the two 
minute game. Thi s is only to be 
recommended to potenti al 
Raiders or Lost Ark s. 

In play 

security traps, so you must 
make your way past security 
devices a nd locked gates in 
order to reach the 1op of the 
scree n and emerge into the 
jungle. 

To ope n the locked gates 
you 'll need a key. and these arc 
do tted abou t the scree n. usually 
inches away from so me deadl y 
securi ty trap. 

Once you' ve survived that 
o ne, you're in the jungle itself. 
Here, there a rc some very 
stran ge man-eat ing plants - to 
be avoided whenever their 
mou ths ope n. When their 
mou ths are shut you can run 
over the top of them. and you'll 
have to do that a coup le of times 
10 get through this level and into 
the sewers . 

Then if s just a matte r of 
runnin g past a few deadly 
tend rils that move about 
unpr edictab ly. 

Here the joystick is probably 
not 10 be prefe rred, and for 
once an arcade game comes out 
better when you st ick to the 
keyboa rd . 

And iF you escape the sew­
ers? Who knows - r never got 
that far . A succession of poiso­
nous te ndr ils got the bette r of 
me , and the city was blown to 
peice s. 

Verdict 
Ano ther game that uses the Vic 
20 to the full, though you will 
nee d either SK or 16K expan­
sion in o rder to play it. 

Fo r the nimble fingered 
amongst you, this is an enjoy · 
able and maddeningly add ictive 
game. l'etoGfflanl 

RATING 
Lasting appeal 
Playability 

The first problem to be solved is UseofmacWne 
getting out of the surrou nding Vllllueformoney 
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In another time, another world, not too far 5. Turtle Graphics II by HesWare. 
away from your own front room, you can be in This Turtle's about to paint the town red. Or 
command of. .. green. Or blue with pink spots. By teaching him to 

1. Zaxxon by Datasofi. paint. draw and colour he'll teach you. painlessly 
You're the pilot. Climbing, diving, swooping in and enjoyably, the basics of computer programming 

on an enemy fortress. A barrage of missiles and - maths, logic, communications and more with 
gunfire will try and stop you. Just when you think over sixty commands. Ideal for children from six 
you're through, a powerful robot's lethal homing to sixty. 
missile zaps you ... or does it? 6. Cho11lifter by Broderbund. 

2. Frogger by Sierra On-Une. Sixteen hostages are holed up in an inacces· 
Now you're a frog stranded a long way from sible barracks. Only an ace chopper pilot can free 

home. A perilous journey awaits you. Once across them - you! 
the busy motorway. a surging river full of logs, Watch out for the tanks, they'll crush any· 
turtles and alligators awaits. Better flex those thing. They·rejust for starters - fighter jets and the 
Froggy leg-muscles though, the bank is steep, so awesome homing air-mines are yet to come. Good 
look before you leap! luck ... you'll need it! 

3. Koala Pad Touch Tablet by J(oa/a. 7. Kids and the Ap11le/Atari by Data most. 
You can't overfeed this Koala - he'll make his These books will teach you, simply, how to 

own menu selections. He'll also move game players. write your own programmes. Step-by-step inslruc· 
make musical notes, draw compu· ~-1}--'-_____ (f)t:_

6
--- --, lions teach you how to create your 

ter graphics and much more. The _ own action, board and word games. 
KoalaPad Touch Tablet is an acces· Programme your finances or even 
sory that'll enhance the capabilities 3 ~ 

1
~ learn another language - whatever 

of your home computer system. ~ 1 ~ you do, you'll get the most out of 
4. Sea Dra@n ~~ your home computer. 

by Adventure fnlemalional. . 'r.; 
2 

) ~ 8. Sus~ nded by lnfocom. 
Take a deep breath - you'll W 20 miles beneath the earth's 

need it to navigate your sub surface your brain is wired toa corn· 
through a labyrinlhian underwater ~

4 
5 puter network. You'll strategically 

passage to free the menace of the 4~ manipulate 6 robots lo overcome a 
imprisoned Sea Dragon. Mines, &tsi myriadofrealistica ndoriginalprob· 
electrifying eels and lethal laser ~ lems as you try to maintain surface· 
beams await you in this murky 8 7 side equilibrium. But don't wony, 
underwater world. You've limitless the end is in sight - you're only 
torpedoes, but limited air, so huny! there for 500 years! 

Phew, back to earth! Now beam yourself over to your local dealer and check out his software. 
He's got just about everything, we should know, we supply it. 

The number one source for software. 
In the world. 

Beam )'Ourself to: 
i\lh ,TtthnokiftyCtn1reloodonSt:9&Wl'696 · Am1mo·$Tt'IIJ1ng1on977.ilil6 · A..dio&COlllpukr Ccnlrtkr-.ty74<nl, Ch.lo1'1nt'IMSoftwu t l"mton2~iJOji 

ChNl:ttSoltW11ttCm 1tt ChestnU IOOl5 · Chronwonk l~ ;alComputm London!<ll92639.t 93 · Computrnm.aShmo'Sbl.il')o05~:,tJW , 11499S4~in-lh'll4~1 
ComputnUnkC hn tn Jl6516 · i», fad Comr,utm UdLondon~W4202"l2il · l'-'n Con1pulm Ltdl>;i111n1onS:?6lOO · G;;i.li., ,-\M.koUd '~iJstonC"~:.!5i3 

G.lmtTUnghlon696*Z4 , G.lmnCmlttl .ondonW1637i9 11 · WrM,WorluhopUJl .oodonSW10965JilJ · Ctt~lkTobndWatrrlov,.,11..-•m11 
C1MTT1w,Comr,ut<n l.ld Guemwy281:l8 · lnkeyComputn~U d,\llerdQttCbr.1'1101'131AAIS28 · Mll:nKh1PJSwtM!nroton~ .Wmdk·~ff6"1)tG 

i\hHon~ Musk Lc-lQhtonHuzun.1376622, P'.Kt'Softwnc-SuPf)Hnl~ 4n9306 · Pnd v.lh l.ondon t-:6'72~1 · l'ilotSoflW1tt Cit1l»nJunWl6:ki2f>l,ci 
t"rofer1m1Unlwnittdl..oodonWI .. S73JSI · Quodportl,tJM.indwstc-r969!l729 · S.lk.l ShopUd S"kuJ'l:tOI IIII · SihconCh1pCumpsW,')'fflof)Uth/fi :;Q'! 

SilKOOChipl,tdSlou!Zhi0639 · SinQktonUd Sk1pton6fiOOnl · Snwl f'ry+Hobb,W~it lJall6 ~1 · Sclu,lieHn.stolM7Tl.t5 · Solt-7,ttC1tyLtdllt! K1njtSl(o.)JLunJonS\\ :; 
ThcAlartCmttt H,rmmgham6439 JOO · ThcSoftW1ttCmlttKlnn1ndi~m6223289 · \ic Odtn,1Photic1lJdl.00JonSEl 4Cl31~ · \Kl,e,ol-';il.c t l..,.ndon Wl 6:lit(lt ifi 

\\'oodl.tndSof\¥Qttl..oodonWl961H 8n · l'OfkComputCTCnrt"'''c)rk6j1862 · \..-;nbbkitoo11:allSpe<tru111CroupMffllb.>n.11nJlW'Wl:thl \\ HSnnth·HonwCompulllUl~o«s. 
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If you have spent all day play ing zap 
zap zoom whheeeoow type games 

and you're feeling a little shell shock­
ed, this game from M Durrant , of 
Bland ford, Dorset, won' t cure you but it 
will give your space- legs a rest. 

The object of the game is to find your 
way across the minefield fr om one 
corner (S) to the opposite corner ff), 
You are not shown where the mines are 
(of course) bu t you are told what mines 
are on the surrounding squares. Using 
thi s information as a clue you should be 
ab le to cross the field. 

As you progres s across the minef ield 
there are bonus poin ts to be gained by 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 
120 
130 

140 

150 

160 
170 

180 
190 

200 

210 

220-230 
240-260 

270 
280 

Select the screen mode. 
Note that this program will 
run on an Acorn Electron if 
MODE six is selected in­
stead of seven. 
Execute the procedure Vari­
ables. This sets up some 
user defined graphics and 
of course some variables. 
This procedure sets the 
scene for the game. 
Select the screen mode to 
play in. 
Display some more instruc­
tions and inform the player 
of the user defined 
graphics. 
Here is where the mines are 
layed. 
Flush (empty ) the keyboard 
buffer. 
Any key to continue 
prompt. 
Get rid of the flashing cur­
sor, OS 1.0 or above only. 
Clear the screen. 
Draw the playing screen. 
Ignore the keys on the first 
go. 
Get the nex t move from the 
keyboard. 
Check the position to move 
to, if it is one then it is a 
block. 
lfitistwo then BANG ouch! I 
Check for th e finish congra ­
tu lations if you made it . 
Check for the beginning. 
Check for a f lag and award 
so me bonu s points if 
reached. 
If sQuare is safe then mark it 
as such and upda te the 
score. 
Rub out the curren t posi t ion 
marker. 
Upda te player's posi t ion. 
Work out the number of 
mi nes around the play er. 
Use the cor rect Engli sh. 
Print up the current numb er 
of surrou nding m ines. 
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going throug h the flags. In act the more 
you explore, before reaching the final 
des t inatio n, the higher yo ur score will 
be. 
Program notes ... 

>L. 
IOCLS 
20MODE7 
30PROCVariables 
40PROC!ntl 
50MODEI 
60PROC! nt 2 
70PROCSetup 
80*FX1~,1 

:lf«lelt/ 
Mochino:BBC 

A,ltlllcatlon : -
UftCIIIC •= BBC Bnk 
Author: M Dum,rrt 

90PRINTTA8(7,27)"P r ess any key to c:on 
tinue" : AS• GETS 

100VOU23;8202;0;0;0; 
II OCLS 
120PROCOraw 
t 30GOT01:50 
140PROCK1ty5 
1501FMF 'l.CMX'l.+DX'l.,MY'l.+DY%)•1THEN140 
160 IFMF'l.(MX'l.+DX'l.,MY'l.+DY'l.>• 2THENSOUNOO, 

-6~ 10, 10:PRINTTAB<l,l>;"You hit a min• 1 

! Your i.c:ore is ";Score'l.:GOTOBOO 
170 IFMF'l.(MX'l.+DX'l.,MY'l.+OY'l.)•4THENPRINTT 

AB<l,l);"You made it ! ,with a score of 
"; Sc.ore%: PRINTTAB CMX'l.+6, MV'l.+3) ;" ": PRINT 
TABC35,2 31;C HRS255 :FORNY.• 120T0200STEPI O: 
SOUN01, -15,NY.,2:NEXT:SOUND1,-l~,200,6 : GO 
TO BOO 

180IFMF'l.(MX'l.+DXY.,MY'l.+OY'l.)•3 THENPRINTTA 
B < 1 , 1 >; "You are •t the tf'egi nni ng " : PR 
OCPause<2200> 

190 IFMF'l.<MX'l.+OXY.,MY'l.+DY'l.)=6THEN MF'l.(MX 
'l.+DX'l.,MY'l.+DY'l.)•0: BoY.•RNDC5>+5:PRINTTABC1 
, 1 ); "You r ec.ie ve ";Bo'l.;" Bonu s point 5 

": SOUND1, -12, 100, 2 : Score'l.=Score'l.+ Bo'l. 
: PROCPause < 1300 ) 

200 I FMF'l.(MXY.+OX'l.,MY'l.+DY'l.)•OTHENScore'l.• 
Score'l.+ 1:MFY.<MXY.+DX'l.,MYY.+DY'l.)~~ 

2 10P RINTTAB<MX'l.+6,MY'l.+3 >;" " 
220 MXY.• MX'l.+DX'l.:MY'l.• MYY.+DYY. 
230TX'l.~MX'l.-1:TYY.=MY'l.-1 
240NMY.•O :FO RAY.z 0T02 :F ORBY.=OT02 
250 I FMFY.(TXY.+A'l., TY'l.+B'l.)•2THENNM'l.•NMi.+1 
260 NEXT, 
270 I FNM'l.•1THENE1$•"is":E2S•"" ELSE El$ 

•" are": E2S•"s" 
280PRINTTAB( 1,1);''T he re ";El$J'' '';N M'l.; 

"mine";E2S;" •rou nd you 

I ., 



f 
Pitman Programming 
Pocket Guides 
Covering all the major languages and many 
specific machines, these bestselling guides 
provide a quick and easy reference to the 
rules of programming. 

AVAILABLE NOW 
Pocket Guides to: 
• Proar1mmina 
• BASIC 
• COBOL 
• FORTRAN 
• FORTRANn 

• PASCAL 
• Programming for 1hc BBC Micro 
• A.ucmb ly Language for the 6S02 
• Assembly Language for the 280 
• 1hc Apple 

COMING SOON 
Pocket Guides to: 
• Uni~ • the Commodore 64 
• Forth • the Philips PS020 
• Loao • l ntroduetion to Operaiing Systems 
• 1hc Sinclair $ptt trum • Sta1is1ical Pro1rammin& 

Only £2.50 each 
Ava ilabk from all Jood boo k$t llcrs. 

Pitman Publishin&, 128 Lona Aerie. London WC2E 9AN 

' 

, ______ l'itman ___ __ _ ...,~ 

A great new guide to 

FORTH for Micros 
Steve Oakey 
FORTH is a new and exciting language 
which is easy to use and much faster than 
BASIC . It is available for a range of micros 
including ZX Spectrum, ZX81 , BBC , Dragon 
32 , Orie, Acorn Atom , TASSO, Apple , Pet , 
Jupi ter Ace etc . This new book teaches you 
to program in FORTH and 

-(:,: is ideal for newcomers to FORTH 

-(:,: covers diffe rent versions of the 
language 

-(:,: includes exercises and answers 

-(:,: has special sections on Dragon FORTH 
and Jupiter Ace FORTH 

Learn how powerfu l and extensible the 
language is with this excellent guide. 

Soft cover 160pages £6.50 

Available from all good book sellers 



290 

300 
310 
320 
330 
340 
350 -380 

400 

410-420 
430 

440 
450 
460 

470-480 
490-510 

520-530 
550 
570 

590 

600-610 
620-650 

670 

680-690 

710 

720 -750 
760 

770 

800 
810 
820-850 

Reposition the current mar· 
ker position. 
Print the score. 
Continue the game. 
Procedure to scan the keys. 
Clear the keyboard buffer. 
Get the keypress . 
Set the direction of move­
ment depend ing on the 
key presses . 
Define a procedure to draw 
the mine field . 
The field is 20 by 30. 
If the minefield is clear or 
there is a mine then put the 
norma l field character onto 
the screen. 
Place a block on the field. 
Place a flag onto the field. 
Keep on drawing note the 
two nexts with the comma. 
Put on the start and finish . 
Print the top and bottom 
edges of the fie ld in red. The 
pound signs are hashes. 
Print the side edges. 
Start prompt . 
Print the player at the start 
position. 
Define a procedure to lay 
the mines. 
Again a 20 by 30 field. 
By random numbers lay 
mines! 
Set the start and finish 
locations to be OK. 
Give the player a chance to 
start and fin ish . 
Define a procedu re to set up 
the user def ined characters 
and the playing variables. 
Define the characters. 
Set the movement vari­
ables and the score. 
Dimension the minefield 
array. 
Pause. 
Check for high score. 
Prompt ·to see the mines 
and act on the reply . 

MINEFIELD 
290P RINTTAB<MX'l.+6,MY'l.+3 >; CHRS226 
300 PR1NTTAB C24, 2) ; "Score : "; Sc ore'l. 
3 10GOTOl40 
32 0DEFPROCKeys 
330 *FX15,1 
340AS • GETS:OX'l.=O:DYY.= O 
350 DX'l.• CAS• ''Z"> *l + (AS•''X">* - 1 
360 DYY.• (AS• " : ") *1 + ( AS •" /" )* - 1 
370 1FCMX'l.• 1ANDDXY.•- t>OR(MX'l.•30 ANDDXY.= 1 

>THENDXY.• O 
380 1FCMY'l.= 1ANDDY'l.•- 1)0RCMYY.•20ANDDY'l.= 1 

)THENDY'l.e Q 
3 90ENDPROC 
400 DEFPROCDr._w 
41 OFORA'l.• IT0 30 
420 FORBr. • IT0 20 
430 IFMF'l.(A'l.,B'l.>•O ORMF'l.CAY., B'l.) • 2 THENP 

RINTTABCAY.+6,8Y.+3) ;CHRSC224> 
440IFMF'l.CA'l. , B'l.)• 1 THENCOLOUR2:PRINTTAB 

<A'l.+6,BY.+ 3);CHR SC22 5) :COLOUR3 
4501FMF'l.<AY.,8'l.) • 6 THENPRINTTAB<AY.+6,B'l. 

+3) j CHRS (227) 
460NEXT , 
470PRI NTTAB<7,4);"S" 

:: ~~~ ~~~!~B C36~23>;"F " 

:500PRINTTAB C6, 3> ; STRING$( 32 , " # " ) 
5 10PR INTfAB C6, 24); STRING$ (32 , " # ") 
:520F ORNY.• 4T02 3 
530 PRINTTABC6,NY.);"#":PRINTTAB< 37, NY.>; 

" tl":N EXT 
540COLOUR3 
~50 PRINT TAB<1,1) ; " HIT ANY KEY TOSTA 

RT": • FX15,1 

0 

56 0AS=GETS 
~70PRINTTABC7,4);CHRS226 
590E NOPROC 
590 DEFPROCSet Up 
600FORA'l.• 1T0 30 
6 1 OFORB'l. = I T02 0 
6 20 1FRN0(6) (> 1THEN660 
630IF RND< l >( .25THENMF'l.(A'l.,B'l.l • l:G OT066 

6 40 1FRN0( 5l• 1THENMF'l. (AY. , BY.l • 6 :GO T0660 
650MFY.CAY.,B'l.)•2 
66 0NEXT, 
67 0MF'l.C1, 1) •3 :MFY.C30 , 20 ) ~4 
68 0MFY.Cl , 2 >•0:M FY.C2, l> •O :MFY.C2,2)•0 
69 0MF'l.C30, 19)= 0 :MFY.C29,20 >• 0 :MFY.C29, 19 

) •0 
70 0E NDPROC 

·7 10DEFPROCVa r iab l es 
720 VOU23,224,255 , 195,165 , 153,153,165 , 1 

92,2:55 
730 VDU23 , 225,2 ~5, 2 13 , 17 1,2 13 ,1 7 1, 2 13 , 1 

71,25~ 
740VOU23 , 226,2 55 , 255,255,255,255,255 , 2 

5~,255 
750VOU23,227 ,9 6,88 , 70,88,96,64,64,64 
760MX'l.• 1 : MYY.• l:DX'l. •0 : DY'l.•0 : Sc or &Y.~o 
770 DI MMF% (3 1, 21) 
78 0 HY.=-=O 
790E NDPROC 
800FDRN •O lU 3000 :N EXT 
BlOI FScore 'l.>H'l.THENH'l.zScore'l. : COLOUR3 :PR 

INTTABCl , l >; "A NEW HI GH SCORE OF ";HY.;" 

820PRI NTTAB <I, I>; "DO YOU WI SH TO SEE T 
HE MINES?? " 

830 •FX 15, l 
840A$•GETS 
850I FA$ •"N"THEN940 

67 



840-930 Oisplaytheminesusingthe 860PRINTTAB C 1, 1 >; "PRESS SPACE BAR TO S 
spaceba r (-99)tos lowthe LOW PRINTOUT " 
display down , 870FORN• l T0 20 00: NEXT 

940-960 Anothe r game7 BBOFORA'l.• IT030 
970-1000 Proceed to pause for 890FORB'l.=t T020 

thought. 900 IF INKEY ( -9 9 > THENFORN • 1 T0200 : NEXT 
1010 Define a procedure to set 9101FMFY. (AY., BY.) •2 THENPRINTTA9 CAY.+6, BY.+ 

the scene for the game. 3 > ; "O" 
Note that this is in MODE 7 9201FMF'l. <A'l., BY.> •O THENPRINTTAB (AY.+6, BY.+ 
and if the program is used 3) i " " 
on an Electron line 1030 930NEXT, 
should be changed (basi- 940PR I NT TAB C 1 , 1 ) ; " DO YOU WANT ANOTHER 
cally remove all t he CHAS GAME ?? ": *F X l :5, 1 
commands) to stop the use 950A t, • GETS 
of t eletext commands. 960 I FAS.,." N"ORAt,:z"n" THENENO ELSE RUN 

1020-1120 Set th e scene. In l ine 1100 970DEFPROCPaus@CPY.> 
leave o ut t he CHR$ 130 as 980FORN•ITOP7. 
this is t elet ext , if you are 990NEXT 
us ing an Electron. 1 OOOENOPROC 

1130 Define a procedure t o give 1010DEFPROClntt 
the playing instructions. 1020FORNY.•3T04 

1140-1350 And give them. 1030PRINTTAB C 10 , NX> J CHRt,141; CHRt,129; CHR 
__ _.. _____ ..;;. _______ .. Sl:i7;CHRS134; "M I NEFIELD ";CHR Sl :i6 : NEXT 

,_ 
L ,_ 

1040PR I NT''''"You are th e a dv ance s coun 
t" 

1 
10:iOPRINT" f or you r troop.Your ta 'Sk is t 

o" 

f ~:~:~;~T" map out th1t minefield, and to 

1070PRINT"as man y mines as possible . " 
1080PRINT"The mor e p ath way..a you di!Ecove 

r," 
~090PRINT"the higher your scor e will be 

1100PRI NT ''CHRS 1::SO"Press any key to con 
tinue": •FX1 5, 1 

lll OASaGE TS 
l l 20E NDPROC 
1130 DEFPROCint2 
1140PRINT''" You• ";CHRS226 
11 ~PRI NT" Block - ";:COLOURZ:PRINT;CH 

R$225,COLOUR3 
1160PRINT"Mystery-• 
1170PRINT" Flag• 
1180PR I NT"Boundrr= 

"; : COLOUR3 
1190PRIN T '''" Every 

ill" 

";CHRS224 
";CHRS227 
"; : COLOURl: PRINT; " tt 

time you move, you w 

1200PRINT"be told th• number of min e~ t 
h a t " 

12 10PRJNT"there are in the eight s q uar""e 
s" 

1220PRI N.T"immediately around you" 
1230PRINT"Using this information you sh 

ould" 
12 4 0PR INT"be able to isolate the mine•" 
1250PRINT"withou t •ctually going on the 

m." 
1260PR INT"You cannot go thr ough the Blo 

1270PR I NT"Go through the flags for Bonu 
s point s" 

12SOPR I NT'" The- controls ar1t: "• , 
1290 PR INTSPC(l5)"UP" 
1300P RINT SPC C 15> ":" 
13 10PRINTSPC (9) "LEFT Z X RIGHT" 
1320P RINTSPC(l:i) "/" 
13 3 0PRINTSPC(14)"00WN" " 
13 4 0PRI NTSPC(7)"Plea!!U! wa it" 
13:iOE NDPROC 

PCN JANUARY 14 1984 



PLACE YOUR ORDERS NOW FOR THE 

'1~111~1111 2tt 
• ONLY £399 .oo DAISYWHEEL PRINTER 

• 20 characters per second (max.) 

• High letter-qua lity print 

• Bi-directional logic seeking 

• Takes Oume word processing 
daisy wheels and ribbons 

• up to 180 characters per line 

• 10, 12, 15 pitch 

• Proportional spacing 

• Centronic parallel and RS232 
serial interfaces 

• Prints original + 4 copies 

• Solid and reliable 

• Low noise 

,,,,11~1ut 2tt PROBABLY THE WORLD'S BEST VALUE QUALRY DAISYWHEEL PRINTER 

Other printers available are 

• Brother 
• Oaisywriter 
• Diablo 
• Facit 
• Juki 
• NEC Spinwriters 
• Olivetti 
• Primage 
• Oume 
• Ricoh 
• Anadex 
• ORE 
• Epson 
• FACIT 
• Oki 

Dealer enquiries welcome 

PLUS IBM PC & SIRIUS 1 MEMORY BOARDS 
64K - 512K 

FOR FURTHER INFORMATION CALL CARL 
WILKINSON ON 01-741 7381 /8 
OR TO PLACE YOUR ORDER CALL OUR 
HOTLINE ON 01-748 8404 

To: OFF ICE EFF ICIENCY MACHINES LTD. 
150- 152 Kiili StrNt, Hammersm ith , 
LondonW.6. 01-741 7383 

D Please send me informetion on the . .. .... . ... ....... ..... . ... . 

O Trude O End User O Urgent 

D Please mk your sales stoff 10 coou,ct me re 

Name .. 

Companv . .... 

Address. 

.. Tit le 

§ITIU!il . apricOI KAY1fl/J allV9III M20 Telephone 



BBC 
MICROCOMPUTER 

MOOEL A £299 MODEL B £399 
INCLttE>IN6 V AT' 

' ... ....... -.... - -

MONITORS 

liHt111:It11H1JIJ;! 
14" 

COLOUR MONITOR 
£247.25 

(incl uding VAT) 

MICROVITEC 
14" 

COLOUR MONITOR 
£247.25 

(INCLUDING VAT) 

fBSANVO 
12" 

GREEN SCREEN 
£102.35 

(INCLUDING VAT ) 

Whether its your first computer or whether you•re already an 
enthusiast. LVL COMPUTERTOWN offers you the quality of 
service you expect from experts. If you invest money. you go to 
a bank or a broker - a specialist who can guide and advise you 
on the bes t re turn for your capi tal At LVL COMPUTERTOWN 
we're specialists too. We 're there to help guide you through 
the micro maze, keep you up to date on innovations. help you 
get the best value for money, whether your computer is for 
you . your children or your business. Your comp uter can change 
your life - make sure you change it for the better: 
Come and talk to the experts and move into micros with LVL 
COMPUTERTOWN 

llI! 
~m~ 

An eumple of superior technology, total re liabilUy .and outstanding 
perlormance, combine to produce the LVL Ditk Drive Family . 

Truly profeuional uni ta designed to work with the BBC Microcomputer . 

LVL 03 lOOK Single 40 Track Drive £265 .00 
LVL 02 lOOK Dual 40 Track Drive £389.00 
LVL 04 200K Dual 40 Track Drive £573.85 

SOFTWARE 
DESIGNED FOR THE BBC 
MICROCOMPUTER 

GAMES 
Monsters . . . ........ £9.95 
Snapper . . . . . . .. £9.95 
Planetoid . . . .... £9.95 
Arcade Action .• ........ £11.90 
Rocket Raid . .. .......... £9.95 

(incl uding VAT) 

':,~::,. · ..•..• .. .. : : : : : ~: ::: 1...E_D_U_C_A_TI_ O_N_AL _ _____ __, 

Sliding·Block Puzzle ...... £9.95 Business Games .......... £9.95 
Cube Master ......... .. . £9.95 Tree of Knowledge .. ..... £9.95 
Starship Conunand . . . . . . . £9.95 Peeko Computer .....•... £9.95 
Snooker . . . . . . .. £9.95 Algebraic Manipulation .... £9.95 
Super Invade~ . ... .. ..... £9.95 Word Sequencing ....... £11.90 
Hopper . . . . . .... £9.95 Missing Signs .... £11.90 
Colditz ................. £9.95 Number Balance .. ...... £11.90 
Doctor Who £10.00 Word Hunt . . .... £11.90 
WhiteKnightll £10.00 DensityCircui t ........ £11.90 
Missile Base . . . . . . . £9 .95 Chemical Analysis ....... £13.80 
Draughts & Reversi £9.95 Chemical Structures ...... £13.80 
ADVENTURES l= . . . . . . . . . . . . .. £11.90 

Philosophe~ Quest . . . . . £9.95 Vu·Type · · £16 .10 
Castle or Riddles ......... £9.95 
Countdown to Doom . . . . . . £9.95 BOOKS 
Sphinx Adventure . • .... £9.95 

LANGUAGES 
lJSP .. .. .. . . .. . . · · · · £16·85 ACORN 
FORTH · · · · · · · · · £IS .SS Creative Graphics .. £8.63 
GENERAL Graphs and Charts . . .. £8.63 
Desk Diary . . . . ... £9.95 Lisp Book . . . . . . . . . .. £8.63 
Creative Graphics ........ £9.95 Forth Book .. . . .. ........ £8.63 
Graphs & Charts . . £9.95 BCPL Manual . . . . . . . £ 17 .25 
Tool Box .. . . . . £21.00 BBC 
Record Keeper £13.60 The Computer Book .. . £7.76 
Magic Garden £9.95 The Book of Listings ... .. . £4.31 



COLOUR LIQITPEN 

The lightpen is compact. reliable 
and comes in a rugged metal case 
providing physical and electronic 
protection . Its sensitiv ity can be 
adjusted to match any make or TV 
screen, giving the highest levels of 
accuracy. 

The lightpen package consists of 
the lightpen, an inte rfa ce un it, 
introd uctory software on cassette 
and a user guid e. 

1ii;l~111i!~#' 
• LOM""' SUPEaMARE 

ec . .. ~511 A.,ori 

.... ,.cet:4.i:ti:f:11 
..... g 

•ooay 
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078fH27! 
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MILTON JCrnrES 
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ScAMe,~,e 004 4 18324 

P.L. CU1CHlC"'5 c::!L.JC!Tc:rT1 MAN C HESTER COl&l'ONCO MPIITER .. , , .... .---- ..., LITLl I Cl 11 061832&1117 CDffltEI.TD 

· An easy to operate, complex -';el;,~ ---- ~g:;:",::n1, •. 

CJ E MlCIIOS 
71 lnqhto11 M 
WOttRING 
w .. ,s...-. 
0903 213900 

graphics system with new and :.,:;;·· = .__................ BlllSTOL 
very advanced software giving a CClllftCII ~. 0212 a16f11 

versatile CAD System Comp lex 1.,,.. so"4 •rorel.and~ 
BEMBRIDOE picutres and diagrams, or original '!,=°!!,.?LLS , 

designs can be quickly . easily and ose• e11JS3 111130• ~:~~a1;~ accurately reproduced . The system _______________ ...;;;;..;;.;;;;.;. ___ _ 

consists of the 'GRAPHIC 
DIGITlSER' incorporating a 256mm 
x 205mm tracing pad , the 'Control 

Program' (tape or 
disc). Instruct ion 
manual. key card 

NEVER BEFORE , AT ANY PRICE, HAS THERE 
BEEN AN INNOVATI ON lJKE TRl·WITER! AND 

and quick 
reference card. 

AT THIS LOW.CO ST, IT'S ALMOST UNBE!JEVABLE . 
NOW EVERYONE CAN HA VE ALL THREE FUNCTIONS 
...... IN ONE MACIONE , AND AT A COST BELOW 
WHAT YOU WOULD EXPECT TO PAY FOR A SINGLE FUNCTIO N 
MACHINE ! 

The items featured rep resen t a very small selection 
from our vast product range . 

Further information of bo th produc t and services 
available can be ob tained by telepho ning or visiting 
your nearest LVL Comp utertown Dealer. 

YOUR 
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n 'TI :,.11.1 
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'' Gordon Baker had often thought about 
buying a computer , but hts courage always failed 
him at the vital moment. 'Tm not a technical man", he 
explained. "I need patience and understanding and 
when I saw Columbia in a recent tsSUe of a computer 
magazine, it looked so attractive and uncomplicated 
that I just had to send for more de tails:' 

A package arnved from Icarus the following 
Monday. Wtth trembhng hands Gordon ope ned it 
and read through the letter and introductory 
brochure. It seemed too good to be true Columbia 
embodied all that had been mtsSing from hts 
previous relattonsh1ps. 

A meeting was arranged. 
Gordon passed that afternoon wnh hts local 

Icarus dealer in a state of near ecstasy! Columbia 
was not only attractive to look at, but, as the dealer 
explained and de monstra ted, 
proved extremely competent 
wi thout being over ly 
complicated 

Soon after that initial contact 
Gordon had to fly North on 
business and 1t was a fortnig ht 
before he could contact 
the dealer to fix another 
meeting. It was decided 
to bnng Columbia round 
to Gordon's office to be 
introduced to the staff. It 
was vital to estab lish as soon as 
possible whether Columbia could 
operate efficiently in his own 
business environme nt. 

Things could not have gone be tter. Columbia 
was a big hit with everybody: Accounts , Stock 
Control , Sales, Research and forecasting were all of 
one accord: Columbia was terrific . 

They enthused over the high resolution amber 
screen, were effusive about the ch01ce of CP/M 86 
and MS· DOS operatmg systems and IBM PC 
compatibi li ty, and then became quite emotional over 
Columbia's floppy and Winchester disc 
configurations, its expandab1!11y up to 896K RAM and 
the access 1t gave to hundreds of 16 BIT 'off the shelf 
software packages. 

The dealer asked Gordon tf he would like to see 
Columbia again. "Oh. please ", said Gordon, "could 1t 
stay for Just a couple more days"" 

Within a week Columbia had moved in 
permanently , and Gordon was on top of the world . 

"I'd Just about given up hope of ever 
finding my pe rfect partner'', he said, 
'\mill Columb ia came along and 

changed my life!" 
In the background the 

warrn glow from the amber 
scree n seemed to indicate 
that Columbia too was 
well pleased with the 

situation . .. '' 

l u youthutktheO:,!umblllPCeouldbeyowperrect -, 
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ICARUSCOM PUTERSYS1'EMSLTD. Deane House. 27Greenwood Place, LondonNWS INN Tel 01-4855574 Telex 264209 
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• 
This week PCN Oatabasics lists a selection of add-ons tor your micro. PCN 
keeps you up to date in three- week cycies, listlng peripherals, then software, 
followed by moos. 

Printers are best categorised by print-head type. The two mosl common 
methods of transferring type to paper are the Dot matrix and Oalsywheet 
techniques. 

A dot matrix printer uses a rowot pins which are programmed to strike the 
paper throug h a ribbon and form the character as a pattern of dots. 

The daisywheel acts more like a conventional typewnler, the character set 
beingpre·formedonawheelwitheadlcharacteronaseparatespoke.Asthe 
interchangeable wtieel rotates it is struck by a hammer to form the character 
impression. 

Dot matrix printers tend to be faster lhan daisywheel but offer lower print 
quality . 

In selecting a printer make sure the Interface on your computer Is 
compatible with !hose available as standard Of at extra cost on the printer. 

The • Stgn means the interface is included in the price;O means you have 
a choice of interfaces inctuded in the price; + means the interlace will cost 
extra. 

Anedex OP 9001A 
Mldtx DP 9500A £1.397 M7x9,9 X9.13X • • • 
Anadex OP 9501A £1,397 M7X9 ,1 1X9 • • • 
Anadex OP 9620A £1.489 M 7x9 ,9X9.13x9 • • 
Anadex WP 6000 C2,616 Mup lO 18x20 • • 
ASP3500 £9n M 9x7, 9x9 0 0 
Brothel' EP22 £170 M7 x 5 • 
8rothefHR15 £512 Daisywheel • • • 
8rOChet HAI £747 -- 0 0 0 

Max Baud rate indicates the approximate characters-per-second rate as 
they are fed into the pnnter. 

The buffer stores characters sent by the computer. The printer can take 
characters in chunks. at a rate quicker than they are able to be pnnted, 
sometimes allowing the computer 10 be freed for further use. 

LlnH per Inch indicates the maximum number of lines printed in a vertical 
inch. Characters per Inch can be varied on some printers as the typesizes 
themselves can be adJusted. 

Mu:lmum print 1peed as indicated by the manutacturertends to bea little 
optimistic . Maximum print poslUons tells you the optimum number of 
charactersthatcanbeprintedinonelinebythesmallestcharac:tersi zeonthe 
printer. Maximum s,.per width is the wk:tes1 paper the printer can take. 

Sl.ze represents the space the printer takes up on a desk top . The weight 
of the printer is given In kilogrammes, 

Maximum copie s indicates the number o1 carbon coptes that can 
realistically be produced at one time. 

Underlining puts a hne under characters while bold lype thickens the 
characters 10 make them stand out True descenders indicates that the print 
method allows for lully formed tails on letters such as p,g or q. 

9600 2100 6.8 10,12.133 200 176 15 5 

9600 2700 6.8 10. 12 5.15.167 200 220 155 

9600 1500 6.8 10.12,15. 16 4 200 216 155 

19200 4500 6,8.12 .16 10.12.16.7 285 220 15 5 

9600 80 6 .8 10.12,16 .5 180 217 14 

Proport iona ls paclng putsthesamespacebe tweeocharacterswhether 
they are a long 'm' or a short T. Block graph ics builds up pictures ustng 
rectangular blocks, while High Resolution Graphic s uses smaller dots. 

Bldlrectlonal means the printer can save lime by printing left to right and 
then doing the next line backwards right to left. SimKarly, Log ic 5eek lng 
enables the machtne to save more time by printing the short lines without 
sweeping over the whole width of the page. 

Feed methods comprise fanfold which uses continuous stationery 
sheets folded road-map sty(& drawn into the printer by a tractor mechanism. 
The traclorcog fits in10 holes In the fanfold paper and takes 1hepaperpas1 the 
printer mechanism. Roll is a roll ol paper that feeds into the printer, usually 
usmg friction feed wtiere the paper 1s gripped between two rollers, 
typewrite<-sty1e. Cut sheet indicates the printer uses single sheets like a 
typewriter. 

Distributor : to find whichcompanydistributesaparticu lar add-on, use the 
code listed in this column to refttf to the distributor table. 

The table is at the end of the listings, and gives the dislributor's name and 
telephooe number . 

409X703 16 6 • • • • • • • 
409x 70.3 16 6 • • • • • • • 
409 X703 16 6 • • • • • • • 
467:<749 25 6 • • • • • • • • • • 
61 5X40.5 19 6 • • • • • • • "' 300 NA 6,4,3 10 17 75 8', 315x237 2' • • JI 

9600 3000 6.4.3 15,12,10 13 165 13 46 4 x33 89 • • • • • • • • • • J I 

9600 2000 4,5,6 10.12,15 35 198 165 381 ](71.2 16 8 • • • • Jl 

CanonAP-400 £1.140 Do~-• • 1 19200 4000 -4.6.8 10.12,15 25 197 15 5 508x-482 18 .5 • • •• • • • • • • • • 01 

CentrOOQ 159 -4 £962 M9 X7 • 9600 768 • 5.8. 18.10 , 16.36 150 80 10 38X35.6 10 5 • • • • 81 

CentrOOQ 150 4 £682 M9 X7 • 1 9600 768 6.8 10. 12, 16.36 150 132 95 381X355 91 3 • • • • • •• Al 

Centronics 152 4 £788 M9X7 • 1 9600 700 6.8 10.12.165 150 217 95 381x3S5 91 3 • • • • • • • • Al 

c.ncronics 1 S4 (869 M11 x8 • • 9600 2000 6.9. 12.18 5.10.1'5 5 120 132 . 15 _ 1 ~~37 1 13 5 • • •• • • Cl ___ _, _ -



ai .. 
C.,,tronic:s351 I Cl ,891 f M7><9 
Centronic::1352 l tf:966 I M 7x8 

Centronic:s353 J £2,420 J M 7><8 

Centronic:s7392 Tf:110 I M11 x9 
C.,.tronic17394 I t786 J M11X9 

Commodo<e~2P------it454 I M 6x7 
Convnodofe8023 I r:1.029 I M5x8 
Data Productl DPS5 I Cl.687 I DM1!,heel 
Data Products M100 J r:1.790 I M 9X9 
Data Products M200 I r: 1 ,979 I M 7 x 7 

Da1a South 05180 I £1.604 I M 9x7 
OlabloSP1 P11 I £2 ,127 I D•IS1!,heel 
Oiablo630 f £2~27J Oaisywheel 
DMP 100 I £249 I M 5x7 
DMP200 - -- ~ - I r:•99 I M9X23 

DMP400 [ [699 M7X9 .9 X9 

DMP 500 I ~~099 M23x9 
DMP2100 I [1,399 M 

DAE 8820 [ t89S M9x7 
ORE8830 [ r:1,300 M9x7 
ORE 8840 f £1.370 M9x7 

ORE 8925 I C1,ti60 M 12x 8. 12><20 
DAH80 ---- - [~ M7x9 

OAH 136 I t776 M7x9 
ORS250 J [1.431 M7x9 

OWP410 I C995 Duywheel 
E-, RX-<IO FT I £368 M 

EJ""" AX80 [ C320 M 
E-, FX-ao I t503 M 

EpsonMX·IOOIU I [5'6 M 
EpsonFX· IOO I £654 M 
EpsonMX80 [ (401 M9x9 

E~ MX80 FTT 3 J £4.47 M9x9 
Epoon MX62 [ t546 M9x9 
E~MX100FT ·3 f £:57• M 
Facrt4510 I £672 M9x7 
Facrt4525 f r:1,150 M9 x9 

Facrt4542 [ £2.300 M 9x14 

FuJ!!.so 830 I t2, 179 Oaisywheel 
General Elt<:lric: 2030 J r:961 M9x7 

GeneralEleccnc2120 J tl,751 M9 x7 

o.ntraJ Printer GP300 [ £2.287 M9x9, 18x25 
General Printer GP300L I C2.•90 M9x9 . 18x 25 
HenTIOl612C I £2242 M36x 18 

lnteor•• "'" M7x5 . 9x6 
ITTSwif13342 £:1.719 M9x7 

ITTSwalow "'" M9X7 

WTlRfACES 
e 1r1t1111r101 O• QIIIIOIII 

111tx1rat'Clll(• I J 

~,11,l; li l! 
! 
J 
i 
r 
ii 

• NA I 768 

• l•l • 19200 I 2000 
• l·l • 19200 I 2000 . ,. 19200 I ,ooo 
• 2200 I 132 

• 9600 I 512 

• NA I NA 

• NA I NA 

• 2 I 9600 I 1000 
+ I I+ I I NA I NA 
+ I I+ I T NA I NA 

•1 • 1•1 • 1 I 9600 I 2000 

• 9600 I 256 

• 9600 I 768 
• I I• 1200 I 2000 
• I I• 1200 I 2000 
• I I• 1200 I 2000 

• 9600 I 2000 

• • 1200 I 2000 
0 0 9600 I 500 

9600 I 500 
9600 I 500 
9600 I 500 

C [ [O 9600 I 256 
0 1 IQ 9600 I 2000 
O [ [O 192001 5 12 

• 9600 I 2000 
• l• l• l• I• 192001 256 
• l• l• I• • 1•9200[ 256 
• l• l• l• • 1192001 300 
• l• l• I• • 1•9200[ 256 
• l• l• l• • 1192001 300 

• I• I + , 119200 I 256 
• 1 + I + 1 (192001 256 
• I• I + , J 19200 I 256 
• 1 + I -t , I 19200 I 256 
0 1~ 10 9600 I 112 
O[c; [O 9600 I 512 
e l + I • 9600 I ooo 
•l • I• 1200 I 256 

•I • 1200 I 640 
• 1 1 1200 I 640 

• 2 119200 I 380 

• 2 I 19200 I 380 
• I+ I• 9600 I 2000 

+ 1e 1 I + NA I 37 
d 1200 I 640 

O [C [O 1200 I 640 

I 
i 
~ 

68 
6.8 

3 .4.6.8.12 

6.8 
6 8 
6.8 
68 
6.8 

6 8, 12 

6.8 
6.8 
6.8 
6.8 

6812 
6.8 
6.8 
6,8 
6.8 
6.8 
6.8 
6.8 
6,8 

68 .103 
6.8103 

6.8 

6.8 
68 

6.8 
68 
6.8 

368 
2 .4.6 .8.12 
2.4 6812 

6.8 
68 
68 
68 

2.3468.12 

2.4.6.8.12 

i 
i 

I I~ 
d 

s.a.18 . 10.1636 r 150 
5,6.tl .25 .10,12. 16 5 I 200 

[5675825.132 .1S.165f 200 
10.12.132 .15, 15 5 I 200 

5.8310 .161 I 100 
5 .&31 0. ,s1 I 100 

5. 10 I 40 
5. 10 I 150 

10.12.15 I 55 
5810 . 165 I 140 

5.108.161 I 340 
5.6.e .25 .10.12, 16 s I 180 

10.15 I 40 
10. 12.15 I 40 

,os I 50 
10 I 120 

10. 12.161 J 140 
10. 12.151 I 220 
10. 12.1ss J 1eo 

10.125 .15.16.1 / 150 

10.12. 133 .15.11 J 180 
10.12, 133 ,15_11 I 240 

10.12.15.161 I 120 
10.125,15,115 I eo 
10.12. 1s.16 5 I 120 

10 .12.15 I 250 
10.12 i 25 

10.12 .11.5.6.e 5 I 100 
10. 12.11.56.85 I 100 
10. 12.11.5.6 .e s I 100 

10 I 100 
10. 12.11.s .6,8 s I eo 
5.8 25 _ 10.1s 5 I 80 

5825 , 10.155 I eo 
112 I eo 
155 I 100 

6. 12.J6 .175 1100 
5.8 s .10. 11 I 280 

10,12 15 1250 
10. 12.15 I eo 

10. 13.165 I so 
10. 13165 j 150 
10.12.15 I 300 
10.12.15 I 300 
10.12.1s J 200 

10 I 125 
10. 13. 165 J 150 

10. 13.165 I so 

t 
HI If H i .• 

I 
132 10 
192 15 
218 ". 218 15 
132 
132 
80 10 
250 15 
198 15 
218 16 
340 16 
217 155 
198 16 
198 165 
80 95 
120 9S 
220 15 

220 15 
232 15 
266 155 
226 15.5 

226 155 
226 155 
140 
224 15.5 
198 
160 16 
80 10 

80 10 

80 10 
136 151,'t 

132 16 
132 ,0 

132 ,o 
159 10 

233 155 
132 11 5 

132 11 5 
232 18 
204 ,s 
218 155 
218 155 
120 135 
132 135 
198 15 
80 10 
240 155 
240 ,ss 

"i 
i 

d 

381X356 
45 7x55 9 
S59x45 7 
559x45 7 
368x27 9 
368x40 8 
36 8X33 

514'1<368 
44 4X60 4 
67 5x59 4 
87 5x59 4 
609x406 
569x46 3 
569x•6 3 
40 .6x209 

41 9x34 3 
61.9x40 4 

58 4x33 
552><38 1 

64 7><476 
64 7><476 

64.7x476 
64 7x476 

•1 5 X30 
486x303 

81X45 

603><196 
38 9X303 
38 9XJ03 

42XJ4 7 
592XJ93 
61 .5X354 
406><381 

40 6X381 
40 6x38 1 
59 7X40 

•2 5X34 8 
46 5X35 6 
6,4X457 

59 7)(44 9 

546X476 
54.6x47 6 
S,2x44 5 

63 5x51 5 
42'6x620x180 

38 7X32 5 
56X47 

56x47 

I i 

,1 11111, 1111 I 11111 
10 .,. 
18 • l• l• I• I I• l l• l• 

181 •I• l I I I I• l• I• 
181 6f • I I• l-r-TiTiTi 
5 4 • l• I I l• l I• 
72 5 l• I I l• l I• 
99 3 f I I I I• I• 
116 3 I l• I I l• l• 
24 61 • 1• 1• 1• 1 I• 
27 61 • 1• 1• 1• 1• 1• 
27 6[ • 1• 1• 1• 1• 1• 
16 61 • 1• 1• 1 l• l• 

272 6[ • 1• 1• 1• 
27 61 • 1• 1• 1• 
39 • l• l• l• I l• I• 
7 S 31 • 1• 1• 1• 1• 1• 
19 51 • 1• 1• 1• 1• 1• 

127 •l • l• l• l• l• l• 
20 81 • 1• 1• 1• 1• 1• 
23 
23 
23 
23 
75 
105 
25 
16 5 1• 1• 1• 1• 
5 1 
51 
75 3 [• 1• 1• 1• 
,o 

105 3 [• 1• 1• 1• 
55 
77 

7.7 3 1• 1• 1• 1• 
10 

51 • 1• 1• 1• 
135 
40 51 • 1• 1• 1• 1• 
18 6[ • 1• 1• 1• 

99 
99 
20 51 • 1• 1• 1• 1• 1• 
24 5 [• 1• 1• 1• 1• 1• 
22 61 • 1• 1• 1• 1 I• 
96 • I I I I l • I• 
104 6 l• I I• 
10 6 l• l I• 

.......... 

• • t• I• BI 

• l• l• l• 81 

• l• l• Cl 

• l• l• c, 
• l• l I• c, 
• l• l I• c, 
• C2 

•I• C2 

• I• I I• 51 
51 
51 
02 

• I I• M2 

• M2 

• TI 

• I I• I• TI 

• T1 

• TI 
TI 

• I l• I• Gl 

• I l• l• Gl 

• I l• I• Gl 

• I l• l• Gl 

• l• l• I• TI . ,-1•1• TI 
T1 

• l• l• T1 

• l• l• I• El 
El 

• l• l• I• El 

• l• l• l• El 

• l• l• I• El 
El 
El 

• 1• 1• 1• El 

• l• l• I• El 

• I l • I• Kl. 
Kl. 
Kl. 

• l• I• z, 
• I l• l• Z1 

• I l • I• z, 
• I I• 12 

• I I• 12 

• l• l• MT 

• 00 

• I l• l• 13 
• I I I• 13 



Jul<l6100 <459 Da,sywheel .. • + 2400 2000 68 10,12,15 16 165 13 45'X520X 151 14 4 • • • • • • • 0 • M7 
Lut Steolif £1,667 M9 x9 0 0 19200 2000 6.6 10.12 180 218 16 68 6xS02 227 5 • • • • • • 14 
l nn..r.A'.IILX213 £ 1,840 M9 x9 . • 9600 4000 6,8 10,12,165 180 218 15 571X432 17 5 • • • • • T3 
L"" -... " LX217 C:2,242 M 9x9 . • 9600 ""' 6,6 10,12,165 180 218 15 57 .1x432 17 5 • • • • • • T3 
Micro Periphe rals 99G £517 M9 x7, 11x9 • • 9600 2048 6.8 10.12.165 100 136 95 4 1.1X27 .3 67 2 • • • • • • • T3 
Micro Penpher lis 1SOG £918 M 9x7, 11x9 • • 9600 8192 6.8 10,12,165 150 226 15 584 X399 11 2 2 • • • • • T3 
MTl 201 £600 M9 x7 • • • + 9600 132 6.8 10, 12 5.16.6.20 160 132 10 343x24 I 75 4 • • • • • • • M3 
MT120L £:76 5 M 9x7 • • + + 9600 132 6,8 10, 12 5.16 6.20 160 132 10 34 3x 24 1 7 5 4 • • • • •• • M3 
MT1802 1 £:1,845 M 7X9 + ~ + 0 9600 2 16 6,8 10.166 200 218 16 55 9 X762 86 5 • M3 
MT1802 L £2.205 M 7x9 + (. + 0 9600 216 6.8 10,16 .6 200 2 18 16 SS9x762 8.6 5 • ,- : MT4401 £:1,966 M 9 x7 • + • 9600 220 3,4.6.8.12 10.12 5.166 ""' 220 16 66X4 5 7 36 5 • MT440L £:2.185 M9x 7 • + + 9600 220 3,46 8.12 10,12 5.16.6 '°° 220 16 66 x45.7 36 5 • M3 
MT4 20 1 £662 M9 x7 • + • 9600 220 3,4,6,8.12 10. 12 5.167 200 220 16 66X4 5 .7 36 5 • • • M3 
MT420 L £9S4 M 9x7 • + + 9600 220 3.4.6,8,12 10.12 5.167 200 220 16 66 X457 36 5 • • • M3 
MT 1401 £ 1,593 M9 X7 . . + + 9600 218 6.8 10.125 .166 ,20 160 218 16 48 3><24 1 75 4 • • • • • M3 
MT1 40L £1.869 M 9x7 + • + + 9600 218 6.8 10.12 5.16.6.20 160 2 18 16 48 3X2 4 1 75 4 • • • • • M3 
MT8D '327 M7 x 8 . .... +) 960 2048 6.8 5.8 10.17 80 142 10 37 7><29 5 53 4 •• • • • • • M3 
Newbury Labs 1550 '74 7 M 9x7 u 0 9600 2000 6,8 5.6.8 .5.10. 12.17 120 230 155 55 9 X30 5 11 3 • • • • • • • • N1 
Newbury Labs 85 10A £552 M 9x7 ') 0 9600 3000 6 .8 5.6.8 5.10, 12, 17 120 132 10 S5.9x286 8 .5 3 • • • • • • • • N1 
Newbury Labs Nl40 £:1.478 Oa.sywhMI ~ 0 0 2400 2000 6.8 10. 12 .. 163 155 55 9 x 43 2 14 2 • • • • • • • N1 
0K JMicroline 90 £242 M 5x7 • + 9600 256 6 8 5.10,165 80 132 9 5 34 2x2 4 5 65 4 • • • • X1 
OKI Maoline 82A '37 8 M 9x 7 • • + 1200 132 6 8 5.83.10, 165 120 132 95 36 1X32 8 89 4 • • • • X1 
OK I MICl"Oline 83A £608 M 9x7 • • + 1200 132 6 8 5.83,10, 165 120 132 15 51><328 14 3 • • • • X1 
OK IM ierOline 84 £:948 75 ... 0 • 4800 132 6 8 5.83, 10.12,17 200 23 1 15 51 X32 8 14 3 • • • • • X1 
Oli\lettJ OM5050 £575 M 7x 9 • + + 4 9600 1000 6 10.125,16 5 100 132 9 11 6x30 75 2 • • • • B2 
Olive tti DM5 100 £:1.033 M 7x 9 00 0 0 9600 256 6 10,12,165 140 220 14 75 59 2X40 1 17 4 • • B2 
Oli\let&i OMS200 £ 1,35 1 M 7x9 . . + + 9600 256 6 10. 12,16 .5 200 220 197 5 592x 40 1 17 4 • • B2 
Ol!'letl:10 Y·21 1 """' 0 8i.9ywheel + • + • 9600 1000 6 10.12.15 29 198 17 5' 1x328 163 4 • • • • B2 
01rven1ov-3 11 £:1,322 O&!Sywheef + 0 0 9600 1000 6 10.12,15 39 225 17.25 60x50 17 4 • • • 82 
OliwttiJP 10 1 '420 Drv lnk ,Je,i • + + 9600 1000 6.8 10.12.18 50 147 9 39x268 52 1 • • • B2 
OINtttiTH240 '661 Thermlll5x7 + • 9600 1000 6 10 240 80 8 75 4(>.1><34 75 I • • B2 
Olympia ESWI 02 RO £:1.917 --+ + + • 19200 4000 6 10.12 .15 24 141 17 52.8x37 13 6 • • • • 15 
Otympia ESW103 KSR £:1.263 --+ + + • 19200 4000 6 10,1 2,15 24 212 17 52 8 x43 I 145 6 • • • • 15 
Otympia ESW3000RO £1 ,306 oa,sywhffl 0 0 0 19200 4000 3.4.6 10.12,15 50 225 17 60 4 x408 195 6 • • • • 15 
Phillips Mullard GP300 £2,287 M + • 19200 512 3.4.6.8 .12 10,12 .15 300 180 ... 64 5x5 2 3 24 6 • • • • • • R2 
Prinlex 920 £2.0 12 ... + • 9600 1792 6.8,12.16 10,12 ,133,16.7 340 227 16 59X42 5 20 4 • • • • T3 
OumeSprinl9 i35 £ 1,892 Oaisy,i,-heel + 1 9600 500 68 10,1 2.15 35 198 15 6 1.3X 49 .9 19 3 • • • • • a , 
Oume 8')rinl 945 £1 .966 o ... ,...,... + 1 9600 500 3.6.8 10.12, 15 45 ... 15 6 1 7x42 5 204 3 •• • • • • a1 
OumeSQrint9'55 £2.403 o ... ,...,... + 1 9600 500 3,6.8 10,1 2,15 55 ... 15 6 1 7x425 20 4 3 • • • • • a1 
R.lll'Oecwn WWIII £:2,261 M7 x7 • • 9600 1000 2.3.4.6. 8.12 56.66.825. 10, 132.16 5 180 132 15 69 9x60 9 46 4 3 • • R1 
Raw Oecwnt,er IV AA £ 1.200 M 7x 9 • • 300 256 2.3.4,6.8, 12 5666.825,10, 132165 30 127 15 57. 1x 394 11 3 3 • • RI 
Rair630 Cl ,940 Daisywtieet + • 9600 768 6.8 10. 16-5 .. 196 15 S99X 46 .. 272 2 • • • • • • RI 
Row820 £ 1,529 M 9x7 + • 9600 1280 6.8 10, 165 150 132 15 66X53 4 182 8 • • • • R1 
Raif Centronies 1 SO. 4 '722 M 9X7 + • 9600 N A 6 10 150 132 10 38. 1x 35.6 9 2 • • • • R1 
Ru /T exas Instruments 743 £ 1,437 _,,,.. • 300 N A • 10 30 80 85 39 1x40 6 6 1 1 • R1 
RICOhAP1 300 FIOwnter £:1,144 --0 0 9600 200 8 10 ,12, 15 37 163 15 59 3x33 2 14 7 • • • • • • • • A1 
Ricoh RP 1600 Flowriler £:1,782 Daiaywheel 0 0 0 9600 2000 8 10.12, 15 60 163 15 62 5x355 22 7 • • • • • • • • A1 
RICOhAP1600S £:1.667 o ... ,..._, + + • 9600 4000 6.8 10,12. 15 65 204 135 63.Sx362 27 7 • • • • • M4 
-.s 100 £2 ,875 M • • 9600 2000 6 8 6,10, 12,15, 17,18 450 234 14 5 47XS69 236 5 • • • • • • A2 
Santac S· 700 £:3.082 M 96 x 28 +) . •>. 9600 2.000 12.8.6.4 20. 16.15.12 .10.6 500 256 14 8 57x47 236 5 •• • • • •• R6 
Seikotha GP 100A £24 7 M 5x7 + • + + 9600 256 6 6,12 50 80 10 42.7x23 8 45 3 • • 04 
stwrwa..CTI CP80 '333 50 M9 X 13 • . 9600 132 6 11 80 142 10 295x377x125 53 . • • • • • • M7 
Smrth Corona TP 1 £557 Dais ywhee l 0 0 19200 NA 3.4 5,6 10,12 120 120 13 49 5XJ1 5 84 5 • • • DI 
SordSL P160 £724 M • 9600 136 6.8 .9 10.12 120 136 15 5 1x36 13 5 • • • • • 5 12 
SordSWP20 £1,444 0...ywMel • + 9600 2000 6,8 10,12, 15 16 132 15 66x4 4 _7 22 5 • • • • S2 
StatDP ·8480 £251 M • . 2400 132 6 .12 10,12,167 100 132 105 394x32 4 85 2 • • • • • S3 
StafDP -510 '333,50 MOx9 • + + 9600 2.300 6,8 10,12, 17 100 132 10 31 5X J92X 136 7 3 • • • • • • • • M7 
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by Primer Educational Software 

'

he ever-popular Mr. Men help prepare 
young children for reading with four 
simple and absorbing games designed 

to exercise essential skills as well as entertain. 
An easy-to-use, colour-coded key guide 

is included with an illustrated introductory 
book, featuring the Mr. 

" Men. For ages 4 to 8 
, d t years. Available now on 
~ -rzy cassettefortheBBCB , 

Spectrum 48K and 
Electron. £8.95 

byWidgllSottware 

wo mind-stretching, space-age games 
to test mental arithmetic and nimble 
fingers. 

In Sum Vaders alien robots invade the 
earth. Only quick thinking and fast reactions 
can prevent them. Several levels of difficulty 
and a two-player game with a handicap 
option make Sum Vaders equally testing for 
all family members, from 8 years to adult. 

Robot Tables challenges the young 
player to make a series of perfect robots. 

Knowing your multiplication 
tables is the key to controlling the 
robot-making machine. With a 
learning mode and a testing 
mode, Robot Tables is a fun way 

for early learners, 
and more ad­
vanced children, 
to master an 
important and 
often neglected 
skill. 

Available now on cassette for the 
Spectrum 48K, Commodore 64, BBC B 
and Electron. £6.95 

aESAR 
THE CAT 

by Andromeda Software 

Meet Caesar, a cheeky young cat on 
duty in a well-stocked larder. He's 
kept busy chasing a gang of hungry 

mice eating the family's food. Playing against 
the clock, you guide Caesar along crowded 
shelves to pounce on the mice. 

A fast, colourful, all-action, arcade-style 
game with catchy music and a best-score 
record. Challenging for high-scoring arcade 
addicts as well as great fun to play for the 
novice. 

£8.95 

Prices include VAT and post and packaging 
MIRRORSOFT programs are available from selected 
branchesolW.H. Smith and Boots. a'ldother 
leading scftware stocktSts. 
Trade enqu,r,es welcome: phone 01-822 3580 

SOFTWARE FOR ALL THE FAMILY 

PCN JANUARY 1;4198J 
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10.12,17 100 
10 120 

£1,599 .. • 9600 256 6 .B 10 120 
'1,299 -- • 9600 2000 • 10.12 43 
£1,470 Thom>ol • 300 256 6 10.17 30 

Texas Instrument, 781 C:1,259 Thermal7 XS • • 9600 256 • 10.17 120 

T• x•s lnstrumentt 810 £1,369 M 9x7 + • • 9600 256 ... 5,8,10,165 150 

TRO 1705 £834 Oa1s.-...i 19200 258 • 10,12,15 17 

ToshibaT1350 £1,495 .. 9600 256 • 10,12 192 

Wallef t WM:2000 £4n M9 X9 + • • + 19200 750 6,8,12 5.6 6.8 3.10. 13 3.16 6 126 

WaltersWM4000 £713 M9x9 + • .. 19200 1500 6,8,12 5.6 6.8 3, 10, 13 3 , 16 6 150 

ZXPrinte.- £40 E1ectnca1 1 NA NA 9 

MONITORS 
These have bttn spli1 inlo colour and monoctuom,. 

screen size ls a diagonal measuremen1 in inches. Nearly aH monochrome monitors accept a composite video s1gna1 from the 
computer and most computers are equipped with composite video output. Colour monitors feature a wider range of signal 
systems than mono and it is Important 10 match the output of your computu to lhe mput o1 the monitor. 

An audio ct11nn11 will enable sound to be output from a speaker inside the monitor. Mono tint refers to the colour of the text on a 
mono momtor. Some monitors come with an 1ntl·glar1 fil11r to reheve operator d1scomtot1 

Band width refers to the frequency range of signals 10 wtlich lhe momtor can respond m Mega Hertz. Dot resolution indicates 
the number of dots wtlich can be displayflj across the screen: the more dots. the sharper the picture. 

32 50 

......... 
luXOf Oig1tal 
Luxor Linear 11 

Micto&ec:h1! 

TM22 
VM 14 PSN 

I i . 
H !! I 

d 

233 15 515 x542x136 
132 16 71 7x61 
132 16 717 x 61 

163 165 624x20. 4 
BO 85 391x406 

BO 85 406 X 152 4 

132 155 65 4XSO 8 
132 155 64X4 5.7 

192 15 55•38 
132 10 439x335 
220 15 63x39 

32 4 14 X4 6 

l~ n 
[:574. 14 
£643 14 

£402 " £329 6 
£378 " Dlmen1lon1 indicates the area the unit occvpies on the desktop 

Woff Cob 1435-TIL £356 14 

Wo11Cub14~ ~ " -

i 

HM27198 £2.553 19 • 25 960 S0X4 9 46 8 1 
HM2719C C3,CM2 19 • 25 960 50x49 46 8 1 ~ £91 12 

HM3619 £3,548 19 • .. 1280 50x« 48 81 LEOM0910 t99 ·9 

l\anaV ISionll £327.75 12 • • 15 510 32x30 .3 12.5 06 LEOM0910 C121 9 

UonCub 1"31 ·TTL £286 " • 7 585 6Sx57 .5 11.5 56 luXOf10 £212 10 

Lion Cub 1436 £318 " • 7 585 65x57 5 11.5 56 ... £131 9 

UonCub 1445 £633 " •• 15 895 65x57.5 11.5 56 M12 £1« 12 

Lion Cub 1449 £604 14 • 15 895 65x57 .5 11.5 S6 ""''" £.114 12 

UonQ.ib 1451.m.. £430 " • 10 653 65x57 .5 11.5 S6 N121003 r:112 12 

UonCub 1.(55 £483 14 •• 10 653 6Sx57 .S 11.5 S6 Prince £126 12 

UonCub 1459 £459 " • 10 853 6Sx57 .5 11.S S6 PM 102 £126 9 

Lion Cub 2031 .m_ £3« 20 • 7 585 85x57 .S 11.5 S6 ZenithZVM121 t99 12 

Lion Cub 2051 • TT\. £646 20 • 10 ~- ' 65 X57.5 11.5 56 U300 ---- - ~4_9 __ 12 __ 

I 11 I I ,.....,. 

11 j I I I illlllil1l!l1\1I ., I 3 !. 

10 3 • • • • • • • • • • • • • M7 

53 6 • • • • • • S< 
53 • • • • • • • S< 

v 4 • • • • • • • • • T1 

13 5 1 • R1 

8 5 1 • • • • D5 

25 • • • • • D5 

40 5 • • • • D5 

199 3 • • • • • • • • • • • • • T4 

12 • • •• •• • • • • W1 

13 5 • • • • • • • • • W1 

NA 1 • •• _L_ ~ • SS 

n ~ 11~ p I 
I I 

11 I J ~ ! x d J j 
"':>! ]!, l! a 

• •• 25 BOO NIA 15.7 P1 

• •• 25 BOO NIA 157 P1 

• • • • 18 585 33.7 x 40.8 12.6 M6 

• • 5.5 NIA 22x34 .5 41 J3 

• • 5.5 300 47x40 136 

•• 7 653 6Sx57 .S 11 5 

a,..., 12 700 37.Sx29 8 L1 

B&W • 12 750 22x24 5.4 L1 
(l<eon • 12 750 22x24 5.4 L1 

O<·- • 22 625 NIA 8 P1 

G<oon 15-22 650 22.4X25.7 5 .7 P1 

°'"" 15-22 BOO 29.3XJ0 9 .3 P1 

°'"" 12 750 NIA NIA P1 

°'"" 24 BOO 23x26 .5 7 P1 

°'"" 24 BOO 33x50 7 c, 

°'"" • 24 BOO 22•26 7 c, 

• °'"" • 15 NIA 29X29 6.5 P2 
Green __ • 18 NIA 3,i°,fx36 ·8X29· ].7 R4 
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WILD WEST HERO 
By THE SILICON KIO 

Dealers ring Paul Holmes 
041 -956 5058 

The Game 
Being alone 1n the West was never paniculany safe. even at the best of times. so when 
the Wild West Hero took up the challenge of ridding the rock1es of bandits he found a 
few slight problems. Being outnumbered siXly to one can be irritating especially 
when someannoymg person has planted 'Killer Cacti', 'Treacherous Trees' or some 
other lethal ob1ects around the battle area. Combined with the fact that the killing of 

~r.~ ~~P. !::!~~~ri!~:a~~~:i; t~g~i~a7~s~:~~~~}t~~~~i~~tb~;zts made 

Only £5.90 Inc VAT p&p 

Wild West Hero uses full colour graphics. hi-res. smooth movement, dramatic 
sound effects. 100% machine code. high score. two play option. compatible with 
Kempston or Downsway joystick interlace. 
All Time scape products are guaranteed for fife, 11 our software ever fails to load return 
the cassette for an instant replacement. 
All orders despatched within 24 hours of receipt of order. 

fiiffESi:APt 
SOFTWARE 

I VIRGINIA GARDENS, FA IRWAYS, MILNGAVIE , GLASGOW 
G626LG 

Telephone: 041·956 5058 

r- - -- ---------- - - -----I Please send me Wild West Hero NOW! 
I Name ........................................ . 

I Address ........................................................................................................ .. 

I 

I
I tenclosechequ&'P.O.for ........................ .. 

Copying, lending or hiring .. Wild West Hero" is prohibi ted . 

FIRST 
BICODAl~ 

DO 'iOU ~PC:~k 
650t OR LGOT 

FOR 

electron 
SUPPORT! 

THE SIR RANCE OF ACORN ELECTRON PERIPHERALS: 
Plug-in (no soldering) modules , allowing furthe r 
edge -connector expandab ility. 

PRINTER/JOYSTICK INTERFACE 
Allows use of any BBC-compatib le 
joysticks ; full centronics printer 
capab ility; complete firmwar e sup­
port. Now available £45.00 

12-ROM EXTENSION BOARD 
Based on our best-sell ing BBC ROM 
Board; allows use of up to 128K of 
firmware including most BBC ROMs 
now available £40.00 

ALSO :- FOR THE BBC MICRO: 

THE NEW SIR ROM/RAM BOARO 
Wlrw""91961( ffllld'-. oode progf MI 

AU. PAICHOUOTf.D AAE EX·VAT 

SIR COMPUTERS LTD 
91 WHITCHURCH RD, CARDIFF CF4 3JP 

Tel: (0222) 621813 

£40.00 

JOYSTICK JOUSTERS 
CHALLENGE YOU TO 

SINGE THEIR SILICON 
WITH TURBO CHARGED 

CREATIONS 

SEND YOUR COMPOSITIONS 
FOR IMMEDIATE EVALUATION TO 

KACE INTERNATIONAL 
(SOFTWARE DIVISION) 

32 AVON TRADING ESTATE 
AVONMORE ROAD 

LONDONW14 
TELEPHONE 01-602 7355 

PCN JANUARY 1419SI 



DISK DRIVES 
This section 1s div,ded into categories covenng 5 lf4tn and 8m floppy disks. 

Disk data up1eity ,s measured m kilobytes (K) one kilobyte• 1.024 characters. A no of disks column 1s 1nduded because 
some disk units contain two disk dnves. 

Manufacturers can vary the number of disk data tri cks and these are divided in10 seclors. This 11ctorlng system allows the 
information to be stored and retrievtd by relerenceto a timing mark on the disk so the computer can keep trackol its rotation. The 
system can be hard. where reterence is kept by a hole in the disk., or soh. where the disk posrtionis moMored by magnetic signals. 

Some doves have one read/Wnte head !or each side ol the disk so the b:.iyer has a choice between 1lngl1 or cJo•ble-sldetl 
drives. BS means that the drives are bolh single and doub4e-sided. 

A.s disk technolOQY advanced it became possible to cram more data onto the floppy so dnves will tea tu re erther slnglt or doublt 
(data) denstty. ID means that the drives are both Slr!Qle and double density. 

The interface acts as an mterpre1er so the computer and dtSk can exchange mformauon Each device must have the same 
mterpreter before a useful cable connection can be made 'The conned to column allows you lo match the disk mlerfaces to those 
mduded m the disk dnves or available al extra cost 

...... 
BASF6106 £195 "'°" 1 48 8o1h SSBO • 
BASF6108 £240 "'°" 1 48 8o1h OS.BO • 86 
BASF6118 £2711 IMb 1 96 8o1h OSSO • 86 
canonX8300 £600 6'0K 2 80 Sott OS.DO • CS 

C040 £6711 40()1( 2 40 8o1h SSBO • C6 

CDSOA £424 "'°" 2 40 8o1h SSBO • C6 

cosoe £569 IMb 2 80 8o1h SSBO • C6 

COSOF t712 2Mb 2 80 8o1h OSSO • C6 

co80 t765 800K 2 80 8o1h SSBO • C6 

CO OOO £949 16Mb 2 80 8o1h SSBO • C6 

Comtnodore 1541 £229 17()1( 1 35 Soft SS.SO • C2 

Commodore 2031 £339 17()1( 1 35 Soh ssso • C2 

Commodo<e B250 £1.029 2Mb 2 n Soft DSDO e C2 

Control 0.ta 9408 £221 2501( 1 40 8o1h SSBO • C7 

Control O.ta 9409 £272 "'°" 1 40 8o1h OSSO • C7 

Controt Data 9409T £420 '""' 1 80 8o1h OS.BO • C7 

eon.oi Data Zl..141 £225 2501( 1 40 8o1h ssoo • MS 
Control Data Zl 1418 £17$ 2501( 1 40 8o1h SS.OD • MS 

ControtDataZl..142 £300 "'°" 2 40 8o1h SS.OD • MS 
Controt Data Zl..2418 £240 "'°" 1 40 8o1h DSDO • MS 

CootrolO.taZl.291 £380 ..... 1 80 8o1h 0500 • MS 

ConlrOI Data Zl...291 " £405 500'1Mb 1 40'80 Both 0500 • MS 
c.ontrolDataZl.2918 £320 '""' 1 80 Both 0500 • MS 

eon.oi O.ta ZL.292 £640 2Mb 2 80 Both 0500 • MS 
CS40 £482 200K 1 "' Both SS.BO • C6 

CSSOA £229 2501( 1 "' Both SSBO • C6 

cssoe £305 "'°" 1 80 8o1h SSBO • C6 

CSSOf £397 IMb 1 80 Both OSBO • C6 

CS80 £523 40()1( 1 80 Both SSBO • C6 
CS OOO £627 800K 1 80 Both OSSO • C6 

CumaNI AS 100 £252 200K 1 35 Soft SSBO • C6 
Cumana OA8035 £857 6551< 2 80 Soft SSBO • C6 
EG40 1AT £370 11)21( 2 "' Soft SS.BO • L1 

MfUNMode li 
F0-525A £270 

°""""825 £403 

Gominl825 (5 18 

Gominl825 £661 

Gemini825 t776 
Lowe EG 400AT £426 
LoweEG400T £253 
M4853 £311 

M4854 £368 
1-s lOreMIOS £1,034 

M.Jlli Floppy Onve £502 
RMMOS·I £1,950 

RMMDS-2 £2.147 -· £863 
SharpMZ80FB £856 
TandyCdour , ... 
Tandy26-1160 £299 
Tandy 26-3023 £299 
Tar.:iyModel 1 £389 
Tandy Model 111 £389 
TM101-4 £282 

TM102 ·2 £393 
TM848-1 £389 

TMS0. 1 £147 
TM100-1 £158 

TMI 00-2 £221 
TM10().4{4M £247 

Tracker 1 £373 
Tracker2 £497 

£403 
Ca!d!Sk 142M £•65 
ColdO$k , '3M £522 
C.adlsk 143M-1 £465 

Commodo<e 8260 £2.760 
canon X8330 £1.200 

Cont.rot Data9404B £684 
Conl,ot Data 9406""4 [1, 144 

Eicon F08110,00 £1.438 
econ Foe.,1 o·so Cl.397 
Eicon FDeJ20 FBR £1.740 
Eicon F06120 DO C2.013 
Eicon F08120 SO £1.972 
EICOn F08J10,FBR £1.240 
F311 £:1.725 

-· 
I 

! I Ii d h i >; ~ " ~ In I! ~ h 
143K 1 40 Soh SS.SO • R4 
40()1( 1 80 Soft ssoo • 02 

800K 1 160 Soh osoo • G2 
800K 2 80 Soft SS.OD • G2 
16Mb 2 160 Soft 0500 • G2 
200K 2 "' Soft SS.BO • l 1 
1021< 1 "' Soft SS.BO • LI . .... 1 80 Soft 0500 • A3 
1.6Mb 1 n Soft OS.OD • A3 
12Mb 2 80 Soft osoo • • VI .... 5 110 Soft SS.DO e HI 
144K 1 "' Soft OSSO • • R3 
2881( 2 "' Soh OS.SO • • R3 .... 5 no Soh SSDO e H1 
560K 2 10 Soh 0500 • $7 
1751( 1 "' Soh ssoo • TI 
751< 4 "' Soh ssso • TI 
156K • 35 Son ssoo • TI 
901( 1 35 Son ssso • TI 
1751( 2 "' Soft ssoo • TI ..... 1 160 Soh ssoo . H1 

2Mb 1 160 Soft ssoo • HI 
800K 1 n Soft SS.OD e HI 
2501( 1 "' Soft ssoo • HI 
2501( 1 "' Soft SS.DO e HI 

"'°" 1 80 Soft 0500 e H1 
IMb 1 160 Soft osoo . HI 
IMb 2 80 Soft SS.OD • 07 
2Mb 2 80 Soft 0500 • 07 

1.1 I I I ' ' 
~to 

' I 
! .. 
I 
E2 
E2 

2Mb 1 n Soft 0500 • E2 

"'°" 1 n 8o1h SSBO • E2 
12Mb 1 n Bo<h OSBO • FI 

"'°" 1 n 8o1h SSBO • F3 
967K 2 n Soft 0$.00 e C2 
2Mb 2 153 Soft 0 500 • CS 

800K 1 77 Bo1h SSBO • ... 
16Mb 1 77 Bo1h OSSO • MS 

'""' 1 n Soft ssoo • E3 

"'°" 1 77 Soft SS .SO • E3 
IMb 2 n Soft OSSO • E3 

2Mb 2 n Soft SS.OD • E3 .... 2 n Soft ssso • E3 
SOOK 1 n Soft OS.SO • E3 ,, .... _2 _ _!6 Soft_ _QS.SD • B5 



i 
!:lll t1 ~'i :w t1 :• l'' 
F320 £2,300 2.4Mb 2 76 SoH OS.DO • BS 
M289< £499 16Mb 1 n SoH osoo • A3 
M2890 £493 ...... 1 n SoH osoo • A3 
MegaS1of1100 £1,1 33 2Mb 2 n SoH osoo • V1 

1150 £1,018 IMb 2 n Soft OSSO • • VI 
111 £ 1,121 2Mb 2 n Soft OS.OD • • VI 

R M. FDS-2 £:3,789 1Mb 2 n Soft OSSO • • R3 
Tandy Model 1 t £999 <1861( 1 n SoH OS.SO. • TI 
Tarw:tyModel 16 £949 1.2Mb 1 n SoH 0500 • TI 
Tandy Model 16 £1.S49 25Mb 2 n Soft osoo • TI 

MODEMS 
A modem interfaces a computer and the telephone system so computers can communicate over long distances. It converts data. 
to etectrieal pulses or sounds that can be sent down the line. A modem can be connected to the line directly or acoustica!ty. AD rn 
the connection column represents direct link, while A indicates acoustic. The acoustic ooupler is l1kea temale telephone handset 
with a speaker in the coupler opposing the phone's mouthpiece and a microphone opposmg the earpiece A B 10 this column 
incficates thal both methods ol attachment are available. 8aud rate shows the speed with which the data 1s transmitted. 

The modem must be connected to the computer through an interface. The Interface cofumn hsts the ma1n interfaces featured 
on each modem. Asynchronous means that data may be transferred at intervals as available or as needed Synchronous data 1s 
transmitted at regular intervals. Simplex trt nsfers data in one d1rectt0n, whde Halt duplex can transm111receive m either 
direction, but not simultaneously. Full duplex transmits and receives information m both directions at once. Some modems can 
originate a call or stan a two-way conversation. Answer means they can resPQnd to a call horn another computer -

i~ J h I A I 11 II l j j ...... ._ I :! 
AO 1223 £287 .50 0 1200 RS232 • • • • A6 
A.1311 £320 B 300 RS232 • • • • • A5 
AJ 1234 £684 A 1200 RS232 • • •• A5 
AM 2\1 £387 B 300 RS232 • • • • A5 
BennlK: 1200' 1 Model A ( 414 0 1800 RS232 • • • B3 
Bennac 1200t1 Model B £460 0 1800 RS232 • • • • B3 
Convnodore 64 Modem £99 .95 0 1200 c-64-pon • • • • • - --- ~==--------- C2 

DISTRIBUTORS 
A 1 Appropn,.i. Technology , 01-625 5575 A2 Advent Data Products . Melkst,.am 706289 Al Allex Mlcroc:omputer1 Lid. Reading 
791579 A4Atari lnlftfnali()nat (UK),~ 33344 A5 Ande<tonJacobson Ltd. Slough2S1n A6 Alpha Det.sysfftffl1,058 27 
66136 
81 Bytech, Re~ 61031 82 British Olivetti, 01·785 6666 83 Batron McCaM, 0,gglnwade 316286 84 Bencom Sendttta(UK) . 

i\~=~r~ ,~~j ~~~~~~~~s::79292 C2 CaicompLtd , Btackne1150211 C4 Crotton 
Electronics,01-8911923 cs canon (UK) lid, 0 1-680 noo C&Cunana. GtiildkH"d 503121 C7 CBL. Readina 792097 
01 Oieoom, Evesham3591 02 Datatrade lid. Northampton 22289 03 DNCS Ltd. 061-643 0016 04 ORG, Weston-:rnr ·Mate 
~~~~S ~=.=~~~ rs5~1aEflicienc:y,HemetHempstead6.3561 D7 Da1a Tr8CkT nology.New 

E 1 Epson (UK), 01 ·900 0466 E2 Eleoomatic. ~ -881 5825 E3 Econ . S.rhl 81825 E4 Environmental Equipments Northefn Lid, 
Nantwich 625115 
F1 Fas ted. Reading79 1557 
G1 Glveke Btctrona. wotung 2633 1 G2 Gemiri Micros, Amersham 28321 

~
1
~~':,!3~'g-~~r~~~

1J;s~e~~~1~rfr~2:, 0
J~1ems. e~10nso1111 1, 1n 

Consumer Products , Basidon 3040 15 lnleligenl lnlerfaces, Stralbd-upon -Avon 296879 

CCITICAT £228 A 300 RS232/V24 • • • 06 
COSV22 (719 0 1200 RS2321V24 • • • 06 
0Sl2123 £329 D 300'1200 RS2321V24 • • • 06 
Prism VTX 5000 £9995 0 1200 --.... • • P3 
Prism 1000 £69.95 0 1200 RS232 • • P3 
Priom2000 £&<.94 0 1200 RS232 • • P3 
Sendala 700 Series A £253 A 300 RS232,20ma 1 • • B4 
Sendata 700 Series B £224 A 300 RS232,20ma 1 • B4 
Sendata 700 SeiriN C £309 A ~1200 RS232,20ma 1 • • B4 
Sendata 700 Series E £149 A 300- 1200 RS232, 20mtl 1 • B4 
Racal 126 LS 1 £782 0 2400 V2• • • • "' Racal MPS 3021 £295 0 300 V24 • • "' Rae.al MPS 1222 £078 0 1200 V2• • • • "' 
PLOTTERS 

P'lotters use a pen to put graphics Of character, on paper under the command ol a computer. They are usually one of two types-
tlatbed or drum. A ll1tbtd holds the paper flat while the pen draws on it in two dimensions. A dntm pk>ner 1urns the paper 
verticaJl'y oo a eytinder while the pen moves horizontally. Most plotters can change pens during operation so a variety of colours 
and ~nethicknesses are available. M11 pens indicates the number of pens in operation or on standby. Dimensions of the paper to 
beuseclarelistedunder,.,...11n. 11u: ... ,trttt:111t.,....measuresthedistanceinmillimetresperseccoveredbythepen. 
Interfaces are included in the basic prU or come at extra cost. 

I I 

li I l In ;j 
! • ! }! M111tll!Clltlodll . ~·· £3,392 Aal • A3 30cm RS232or 1EEE 

HP7470A (1,317 Orum 2 .. 38 .1cm RS232 (1EEE+) 
MTPixv 3 £688 .85 Aal 3 .. 200mm Parallel (RS232 +) 
P04 £585 Rat 1 M 700mm (IEEE+) 
RY·21 [:747.50 Aal 1 M 200mm c.ntronlca, (RS232 +) 
RY-10MZ (1,865 Flat • A3 4-00mm Cenlronica, (AS232. IEEE+) 
Strobe 100 £662 Orum 1 M 7.6<m (RS232, Parallel +) 
TRS -80Pen Plotter (1,399 Flat • M ··- RS232 
Watanlbe WX 4635 £2.301 Aal 1 A3 250mm (Centronics, A5232. IEEE+ ) 
Watanabe 4637 £2,862 Aal 2 A3 4-00mm tc.ntronlca. AS232, IEEE+ ) 
Wa\anllbe 4638 £2.635 Aal 1 A3 4-00mm (Centronlcs, RS232, IEEE+) 
W.ian.beWX46 71 (1, 129 Flat 1 A3 SOmm Parallel (AS232, IEEE+) 
WataoBbe 4675 (1,638 Rat • A3 SOmm Parallel (RS232 , IEEE+) 
Watanabe .4731 (1~761 Orum 4 A3 200mm (Centronics. AS232.i.1EEE + ) 

J1 Jones & Brolhef. 061-330653 1 J2 J J Uoyd lns1nsments. Lockshea1h422t J3 JVC. 01-.cso 2621 
l 1 Lowe Elecctonics , Mallock 4995 

I 
& 

C3 

H2 

M3 
J2 

•• 
R5 
06 
T I 

E< 
E< 
E< 
E4 
E4 
E4 

~ ~~c:,~o~~:.~=t~~=(~~~arv:.,;:r w~a!Jc'i:P~~~t9~~~::::s~~2 
N 1 Ne'Nbl.Ky Data Recxw"ding. Newbury 48864 
P1 PhoenlxTechnology. 01-737 3333 P2 Pete & Pam Computers. Aossendale 22701 1 P3 PnsmMicroproducts01·2S3 22n 
01 Oume(UK)lld . -ng 584646 
Al R• Ud. 01·836 6921 A2 Riva Tenn1n.als. Woking 71001 A3 Research Maehnes Lid, Oxtord 249866 R• Roland (UK) Ltd .. 
0 1-568 4578 R5 Aikadenki ~ ilsul Electronlcs. 01-397 511 1 R8 Real rme Pmlefs Ltd, 027668 1444 
SI Sintron Electronics . Reading8754&4 S2 Sord , 01·9304214 S3 Slolron . Coventry 613521 S4 SY$llme. Leeds 1022 11 
SS Sirdair Research, Cambeney 685311 56 Silicon Express, Leicester 37 4917 S7 Sha,p Electronics, 06 1 ·205 2333 

:;~~;.!o.~~~r~:~:~ .7~~:~ ForBuSW'le$$,01-837 1271 T4 T<>thibaOfhce 

~1 :~~l~~Higt!Wycombe445175 

~~ ;~:a~~t_~~1 Z2 ZenithOataSyslems ,045229451 



MICROTANIC COMPUTER SYSTEMS LTD. 

Disc drive 

Really? 

et 
PCN JANUARY 14 1984 

Yes really - thos ,s the 3" National Panasonic dose 
drrve teatunng the ingenious dual-sided cartr1dge­
protected dose - lOOK per sode. 

Impressed? Well, at only £175 (incl VAT, p&p 
extra) ,t must be gocd. And that 1s not all - as an 
mtroductory offer we are gi\lmg away, 2 disc 
cartridges free to the first 100 customers. 

Why not phone your order through - Access and 
Visa welcome. 

81 



AtMt .. software. half p rice. boxed, PCN e·11board Lim 4IN w;ilh cassette. As new i,,us moscly stew. Word processor. 0111 I coloualadvc nl urc.A pp le:am valfOl"CCI 
"'"'"'· Famny Flnanm. Ban<His. uk. '1l0 o,·nn. Tel 0,,0.780073 " ' " 
A.1troChasc,Chopl:ihcr.Centurion,410 6pm. 
recorder. Td01·3668'10cl'CnillJI. S-, m)' IOmonthold 16K Atari-400for 
l1tt/4A plus c:irtras, as new, boxed. your48 KA11ri 80.>pluu: ashad jw.tmen1 
Worthft70. WilhcllforllOOouwapfOf s,.m,-Nlftnn for swappina all Viti- ZXl11M computer v.ith 9 C'UM: tt a inc (nc,ot iable). Will tra~I to cxchan,c 
pnn 1crordiskdci11cforCommodofc64. matc'sgamcJ plus 18othcrs(Timcptc. l li ·ttS tape, manual. leads. book.s. etc. (anyuca ). Td021-S6.S20S9. 
Tel Farnborough (Han is) .SI 1248. VUJD. GTX, Mr Wimpy etc. Td !SS ono. Tc l 0'292-43294. Ai.t ~ for 4001800 bo 11cd. P1<:· 
C-. 6* .... for sale. IOOK, ~ Da rren on 01-474 9447 after .Spm or r,.. NX20 !Of ~. good cond ition. manand Spccdwa)' BIU1flOcacho r .£l8 
track, 6 months old, ~ill under ru anin· Yt'«kcnds . Manuals, mkro caDCtlc, lcadl, CIC for both. Te l 8roacbtone691306. 
IC'C, immaculate rondlhon, £170. Tel M, .... Cl stamp oollcct1on Catva l u:Jcalso .TelW1 tcrwnce t 7191ftcr6pm. T.....,wonl,....... f010ragon32 
Philip on 0934-863004 or 0934-862231. 1pprru £2.SOO-plus for 1 48K computer Ask for Angus w;,h comprehensive manual £30. Tel 
s.nw-. for 16K ZX:81 Tr.dcr, !h . 1ndpri n1er,valocds.amc,OOO . MZ80 K llllicntNIS + T- +Tanramwi1h40 K BourncEnd06285 -20128. 
OrwclJca5,cUe4.£4 . Fl11htSimul11ion. IRc hoicc.TelShcfftcld38'9202. + TUG PGN board. keyboard ...,ith AconlA'- 12Kpl11!12Kpower pK k,all 
£4. JO Defender. £4 . OS Sa-amble. £3. .,... ,-: M.cr()T;'avc, Oio pbftcr. numeric lr.cypad . No scmiblc offer leads and manual. 11 &•mes inc: Chess 
Space Raiders, 0. Tel 0833-37386. Hi·rCSad\ 'entures. Time Zone. O\opl ir- re fused. or swap MK2 Spectrum . Tel worih.£50. Tel Huddcn:ftcld JIS46.l100 
~ 141K. softwarc,printcr cablc, tape 1cr, AB M. Pecasus II , Threshold, Brian.0908-64 1722 OM. 
leads, excellent condition. W011h £ !~. Sncakcrs. Wizardry 1. 2, TllXfflln and TUM tat/4A., ...,·11h cxp.insion syslcm DrlllM 12 "'ith £ 100 "''Orth of toftware 
Accept l1 15 forqu1elr.s.alc. Tel Torq uay more. Tel Paw, Po4tcn8ar5m.. . 32K RA M 1T Loao, lnvadcn, MuDCfF £150ono . Michl splic. Tc1061'"'45 6988 
0800-242S2. DncNl2. Joy.i.Cks , Cassette Recorder. man Wx months~. half currcn c pricu , (Manchcsccr) after 6pm or wee fr.ends. 
w.-..s,.m.. ...... Collector•ill .£220 (£1R275). Lou Software. £72 .£200.CQUld.spl:it .TelOJ76-248Al(Es.scx) (Alsojoysticks1ndJbook1.) 
pay cash for aU t)'J)':S ongmal male.en (IIU90) . Fergus Sullivan. Marlr.c1 U.U,.,_s,.ctr.. (-48K). Educational W....illC ModclB. WiUpaycash.Abo 
..,.·ilh cancttc 5Jip C-ollcct London area. Strce 1. Ke lls, Mea th Tel Kells 046- ma1hs proerams, four or !hem only for A1ari 401Hors.alc..,.,lhpme:s,£80orpan 
Details fint-TclOl-520090,t. 40365. Aho EpM>n MX-80. £5. A Ferguson, Oa lr.dcne, Turpins c xcha!lge. Tel 061-2234347 . 
r ftoM' .._ for u:Jc. Some un used, T....,. .,W. VM 80 ~- cenuonia and Lane . f rin1on. EHCx COIJOPB SI.-, lll2tOA as new, one )Car old, £60 
01hcn used once. Buyer collects. RS232 (suitable for Spectru m interface TltUO IIIIDlllil 1, 48K + expans.ion inter · to ftware, dusl cover. immacula 1ccond i-
Nkholb, 50 Bradbou rne Rd, Scvc· 1). £120 with ribbons, lead, paper Mr face and Tandy monitOf". ,,,.,n disks, tion, 02.S ono. Tel York 090,t-7821119 
noalr.s. Kent . Tel Sc\·cnoaks 0732- Bryant , Tcl01-3812626....-ork or0rpi n1· prin1er, New DOS 80. l...ot.s of 50flwarc, evC1. Ask fOf"Slevc. 
461381. ion 2.S26J home . books a nd map. l850ono. Tel Oospo n TIINII. bfand new, pluscaw llc rcoor· s,.ctnl•.....,. for sale. llobb1 1 . .(8, ._ S,.CV- ..... . Piles oltoflware 202CM dcr and lcadl. Parsec canndgc, Teach 
VUJ D ,£6, Abenof1 F011h, £10, ll eath · siill bo xed, $0l1ware v.-onh over £100 . 4IK s,.ctr.. 111i 1h Interface I and Yourself Baste Mod ule, pr ogram boolr. 
row ATC, £5. £2.S 1bc lot. Good 8c11o(kracceptcd. FordetailJphonc Maodri, ·c for we. AU man uals in· andcasscu c pmc.£ 100ono . Unwan tcd 
O.ristmas bargains I Tel Ru1by aJ2468 01-958642 1 after 5pm. eluded. and canrklge1 and 50f1warc. present. Tel Ad rian, 01-6481390. 
C\'cninp. T1IS..aO __. ~. 32K ""'ith joy· £250 ono . All good condition Tel ~ dllk *tN for sale ! I.SO. One 
MZIOA...,. £399, Vanety of software stick$. OOP·IIS printct lpk>ucr. boxed 0602·231265 year old, u,cd as second dri,·c, ,ood 
lndoocd, aU only lhrcc: monthsok1 . All with Scrips.1t, Edtasm +, Nebula. Orie 4"' Dinky Kon1 arcade ca me for oondition . Tel An tony. 06F789 3575 
in c1ccllent condnion. Tel Glos.sop ROMs . tor1111·are manua ls and ma.ga· sale , £5. Tel Dnid, 0702-553849 after e,·cso r wcelr.ends. 
6Jln1ftcr5pmor....-cckcnds. zincs Only000 . Te1Tadworth2ti0 1. 5pm Dr..,. 32 Joyslicks, software plll! J 
Orlc-1 41K c~uc. £42. Software and VlcMICNllmoni1orcaf1nd&('.(l8.Doccor C........ ta,e, ""*"'• l lovver Bov- can ridcc s and boots . £100 the loc. Te l 
one Orie mag. £200or 1wapforCBM 64 Wa1son1 Assembler boolr. and tape £9 . vcr. Scramble Super Gridder. Krazy flcct. ll ant.s, 025 14.20152. 
plusa.~ne.218SiccyAvc ,Shirc1recn, Post paid Swap Pinitcs Co,e for any Kon1, £30 lhc k>I. Tel Dcrclr., 01-953 Atartl00 48K recordcr.jO)'St1Ct,1amcs 
Shcffiek1 S50 RP . other ad,..cnture cartridse. Tel llfra · 2050ex t 212 from c:>ih Jan 1984. mag, games manuals, boolr., under 
,.._fwule: TandyOMPIOO.Asncw. combc0271-6.S.s89. Atarteaeett. softwarc to1.,..·aporscll.Te l guaran tee. £250. Tel 070S-591477. 
Cost £299, but s,clling for £185 ono. full Orie-1 Mlfbnn , advcn1ura. Waydor, Ha)·dn 11 Nc111·cn1 821793 aftcr4pm . (Shore). 
1rap hics par11llcl and serial interfaces . Fra nlr.Jin1 Tomb ccc, Arcade Defence Mo. 211( ltAlll. 28K ROM, Arornsoft Atart40Cll'IOCIIIOGXleanrid,csoflwa re. 
C.001act Adnan: Tel Wa....,..1elr. 092.6- Force, 0 1ucr c1c, S1ra1egy. Johnny WordproRAM. AIIOfl Xpandc r board. S111Raidcn,Space lnvadcrs,Dc fender, 
497231. REBetc.Swap forothcrOricsoft.,.. ·arc . C°'our boar d. JA PSU. All boxed. Missile Command. AU boxed "'ith 
ZUl + 1111: four gamc1. Hardly used. Tel Slough 79180 any1imc. Printer 0 /P offcrS. Tel 061-865 SII09 inscructiom, n new, £12 each (£40 all 
£45 ooo. Aquarius brand new, £45ono. Vic 20 plus ca.»ette dcelr., 3K RAM an)t imc. four). Tel M.ikc, BcM1on S93313 aflcr 
Td0 1""224330. E.xpanstOn. Toolk it, MC monitor. joy· S.., .C iOftware. Wnte 10 Ancony 6pm . 
......,. 5 iit 42 o( P~™'""' Compurcr lticlr.. WMk nrictyo f prosrarru , includ· Jacklon, 5 Dcnb.gh Ave nue. Clevclcys. ~ .-rc:lrMlllcllt ...._ 10 con· 
N~ .. ., for sale, most oftMm in very good in1 can ride« Programming books. Nr. Blackpool . Lanes FY5 3PT . Please. I act anyone in1crcsted in wri1in3 belier/ 
condztion . 3Sp each or £12 Lhc k>I. Tel £150ono . Tel Fleet 20S87. no pcnona l callcrs. leuerson!y! best cduca1ion1I software. Tel 0252-
0 1-267620 1. W..W M *" and *I column card Vlc20_....ciedilm onitor.£18 . Also 722.tl8.write2 4 8ethc1Llnc.Fa rnham, 
~M plustwinJ040dislr.dri\"CS, (llT 2020) al,o BBC u1ili1ics and games. Character Gc.ncr111o r boolr.i Surrcy . (Ra wtinson). 
Commodore -'OZ2P prinlcr ln1crpod sol!ware Ofl disk.. Tel M1rlr., Deal (Kcn1) (procrammcrs reference 1uidc, clc). Tel s,.ctn. ,,..,._. for 5alc inc Valha lla, 
mcerfaa: manuals . dub a nd software. 0)04.)74990. 061-653 02.46. Lunar Je tman. Qr.ctc, Ca, ·e. Munchy. 
Bargain £1,110. Call Josh , 01·328 3775 r- Tllt/4A inc speech synthcstzcr, W..W Dr.- penfricnd 1n YOfksh1re eic . °''er JO. Tel06 1-8813651 (Tony). 
aftcr6pm extended Basic, mini memory, Parsec . area . To 5"''aP soflwarc, send idc:n ctc , £,...RI-IO FfTprintcr . Boxed.unused. 
l,ru41K plusm.anual.lcads.a.nd,omc Mufl('hman and Invaders and OChcr Myaddrcss:lOJcsrnondAvenuc,Brad· duplicate d purchase, I yea r wa"an1y 
games . As good as new, £150. Tel software, £180e xcl dchvery . Tcl()64..73 ford8095DP . West Ymlr.s. My name is 093dc: li\'Ctcd. Tel 061-796837Scves.. 
Bur1csa Hill (Suuex) 044-46 4669-4. 339'2 (Chagford, Dc\'Ofl). Tan\'cr Khan. AHfie: ,.....: Blaclr.poolc , Wizardy. 
Cou ld deliver London WI area MMtlOO, 48K,cas.K11c, Basic, manuals, .,,..... Nftwwe 10 swap. I ha\ 'e many Mummy's Curse. Otoplifler , Dead line , 
l.aldu tt-'an1 e1gh1 cine camera. fotcd 22 month 1u.arantcc. Immaculate cond,- lidcs. lnc:lud1n1 The Kini, many other Dar lr. Crystal, Wolfcnstein. Ocathstar, 
lens. £200. Also Psion VuCak Pcelr.o- 1ion. mac:uinc,. Ouicbhot joy,dct. Microdea l . J . Morrbon . ccc. Please gi\'C AJi.,.adcr. many more plus bU$1ncu 
comp and desk diary for BBC B. Tel over .SO pmcs, Chen c:arttktse. OOO. me a rinc. Tel 0274-495882 ask for u1ilicic1. J . Davey, 44 Haz.Jemcre Road. 
0 1·3107162. TclM 11r.c,01-mll867. Ta nVCT". S1e,·cna&c. Hcns . ~------------~-----------~ I FREE CHRISTMAS OFFER I 
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J_ t / f 31 W1llowslea Road C n a /(. $ (J t WORCEST(R WR3 7QP 
Tel. 0905 55192 

Ltd , u :,,i u : 101'()~' 1"°-'""1 "'1 co. 1 

JANUARY 
SALE 
TheHobbi l (Melx>ume)C64 + 5pectrum£: 11 00, 
Valhaua (legend) Spectrum t11 50 
Al ultimate. lmt191ne software at C4 40 , special 
offe, Cl 00 off normal pnce ol game (except 
Srdair Piion. noc .... a11able) teetured l'I PCN 
charts Of reviewed in all January .ssoes ot PCN 
Send s 81 e !of lull list 1ncluchng Atari. BBC. lynx 
&nd Dragon software + peflpherals We wil maleh 
games pncea (phone fof QuOte) PERIPHERALS 
currah SJ)&ach synthfflser tor Prolek Spectrum 

~K~~ lnctw1a:cf~'!i ~2:! :Cu~ 
Software , ~t St. Wnl•~Su~ ·Mare, 

:U":1::!!3~11f!::nc1~. 39 tot" 

PCN JANUA R Y 14 198-1 

TRS-80 
VIDEO GENIE 

NEWDOS -80 
APL-80 
PASCAL-SO 
FORTH (MMS) 

Detai ls of these and over 200 other programs are contained in 
our new loose leaf catalogue price £1.00 (refundable) from : 

MICROCOMPUTER APPLICATIONS 
41 QUEEN 'S ROAD 
BLANDFORD FORUM 
DORSET DTl 1 7LA 

TEL : (0258) 55100 

POOLS 
PREDICTION 

SELEC SOFTWARE il'CHJ 

~ 
DRAGON ADVANCED 

PROGRAMMER 'S PACKAGE 
T,.,.mo.c~FORTI-l~at10nonl'le 
"""" ... ~ lcW 32K ltld 6,11(, lndudel !fie IMguage 
itNtlwtllCftC#l~Buc:conwnenos.~telt 
edllol',Nll8~.eX1itl'llivedoc::ur'*11atio 
ltld l'le fig-FORTH ........ biOl'I Marwl P"" : Dragon 
~Boolt~fulMOe~ . 
Pl-memoty~,ffiWIY~IOQIMllltlt'IC*ltom)'Ol,lf -£.IDOllllnlv .... 11~t 15itlC. 

M & J SOftware, 34 Grays Close 
Scholar Green , Stoke-on-Trent 

(0782) 517876 

BUS-TECH LYNX 
NEW RELEASES 

1. YNXVADEAS1 C)O,r.m.;:hinl code z::=:w.:~=s:=.~: 0 
2. ROBORUN 
Thllg91nehU7~ttwough"""-tnyouh9.,.IO 
progress wi1h ,- Ml#Clof ,.,.. M:tiY9 bel"l'ei.. 
gi#OSetc..EadlleYelilh.itder .. _.llyou ==r~~::.!:~~= XP2 ~:: 0 
3. WOALD SU.flCH 
Thll progr1m •blseclon1 ll'tfV pq,uqr pneof ltMI ::-~w:=---411titlr*Y«wordt°tr: D 
4. JUMPING JONN 
ConlrolJotw\"1tlmp6tleilb#-blOretr'oeYe 

.... -.::.=-~~:::.,~~ C':'. of you, quNt b8a)I,- hWlf .. you ~Ifie,.,._. W,..,Ntlellrrogsyoumoveon 

:::e':$._=:.r-~=~ D 
$. MAZE OFOOOM 
YOU h I bt1vewizard 111CendronWld yac.-quNt II 
IO ........ Wdll'omtne ..... c:q,r.-or,by..elang 

~~==~~~ sui-etc.lOu.you ce.oo D 
NAME----·------------­
AOORE:$$ ---·-- .. ·--· .. ----·-·--·---·- --·-- ·-·-

Chequff or P O~ pey_,.. to ; 

BUS· TECH , 19 L• ndportT e n •ce, 
Port s mouth, H• nt s P0 7 2RG. 

Alonirrtctsplildt«IMll'M'l4'/IOllrsO......,..,~ 
s.ntls11'1Nflll'°""1tllSlotF5NJfflW)'OIIIL)N' 

Program s Want ed 
W•rlNIUffie.....-lityprog,_fot_.mi,c:NM. 

We p,)' us h (HS, ,oy,1ltiN .,,et di~lributc in the 
UK, USA ,1nd Europe. 

Phon(> · B•sinS-Sloke {OUi) 15 107 
()(1"11lCW" 

DREAM SOFTWARE 0,,1.PCN 
, .o.lo,"4, l~ <lh . H.Mt,.ltCll lll 

,,_ .............. . "" .... ""'QSNtlll'*"«ll 



.. 

MICROSHOP 

Accessories 

:.':lf~~=TCIIU 
(SMs~TV atnlllOCOMeclODr'l(llllef) 

QltlqWo, POwrttrorr»r Pncnquo-.,;I INCLUDE VA r J,tc:tu, Pea 1dl( mon11ybadt = 
VOLTMACE L TD.,PAAK DRIVE, BALDOCK, HEATS, BSG7 6EP -
c.11et,,.._Mond.ytoF....,. . r-.,,_ : (Ot62)"4410 ~ 

~~-------ocea,--~~ 
URGENTLY REQUIRE 

GAMES PROGRAMS 
Ocean Pubhshlng Lim,1ed. publishers for a major software house. 
urgently require machine code game programs for home micros. 

ZX S.PECTRUM , COMMODORE 64, ORIC, 
DRAGON, VIC-20 and ACORN ELECTRON 

Our national dealer network ensures maximum sales . Should your 
program be accep ted we will pay top royalties or buy your copyright. 

Wnt.nconlidencetolhl 

SOFTWARE DEVELOPMENT MANAGER 
Ocean Pubhsh1ng llm1t~R~~1rEe~t8~esJl~;~/ f&;'· Manchester M3 SFD. 

Experienced Computer Salespersons 

required by South London's larges t home computer specialists. 
We offer on attra ctive salary with good promof;on prospects 

and a cha nce to get really invotved. 

Kingston • Croydon 
Telephon e Dian e Reid on 01-68 1 8785 o r 01-681 7589 

lnsureya.r ccmputer 
-.....- ... --.. -·--·--­t1 lo ttSOO eov.r (& p I with (:10 t • CtU 
tt5011ot2SOO eove,t1sp1 w,o, t1Se •cen 
'f2ii1To UOOO Cover t1, p • Wl!h t25 1xcess 
fiiSit to [1 0000 C'.ov•r(20 p • with US • •CH I 
..... ____ _ 
KGJ Insuranc e Brokers ( Slourbridge > Limited 

45) . ......,...,..,,io..-i,,...,,. 
W_ .......... OYIIO,,: 
ttw~,:.rstoc-o»o, i 

NEW COMMODORE SX·64 
NOW IN STOCK 

£895 inc . 
£150 worth of free software 
64 Business spec ialists 

Miiton Keynes Music 1nd Computer Centre 
17 Bridge SI. Leighton Bumrd, Beds 

Software 

PERSONAL COMPUTERS 
GAMES COMPUTERS 

LARGE STOCl<S OF 

BBC, DRAGON 
AND SPECTRUM 

We also carry an extensive range of 
software, games, monitors, 

printers and drives. 

"BASICS" 
OECTRADELTD 
3!-41 TRUST BOULEVARD 

WEST BRIDGFORD. NOnl NGHAM 
TEL 0602111713 TEl!l , mm NETWRl 

HOME COMPUTERS 
AT BARGAIN PRICES 

COMMODORE 64 
DRAGON32 
VIC20 

£199.95 
£159 .95 
£133.95 

Plus 100's of games, books and accessor· 
ies IOf' all popular home computers . 

WANTED : 
Machine code programmers and quality 
programs that you may have written . 

VIDEO GALAXY 
2113 CHISWICK HIGH ROAO, LONOON W4 

Tel: 01-994 4947 

~ 
48K SPECTRUM ,.,_ ..... M __ 

USERS ...=e~[~~ 
SPECIALISTS IN MICRO ·SWOT, 
PROGRAMS FOR FREEPOST, 
SECONDARY 55 Nash Square , 
SCHOOL BIRMINGHAM 842 1BR 
SUBJECTS (~ ""'"""'••edl 

:.... 1H:JOOfffJ:fil~ 
-

FIIH POST 46 WESTlMO ll UNTO'I OJONOU O l1Z 
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BLANK CASSETTES! 
TOP QUALITY PROFESSIONAL BRAND 
COIIP~TEI/AUDIO CASSITTES 
ATBUDGET PRICES 

Pac:ktd in boxesol lOcasstttes 
Compktc .,-jth labels, rnby cards 
and library cases. 
Pnmute llld,VA T poa&p«t.11tf 

U.'iC:TW IOI PIJCl (lt) Q1Y 
j _. MJ5 ,,_ ..... 
u... "~ 
IS... U JO 
... M.19 
.... 1SJO 
.... 11.00 

Clwqw!PMUI! Ord« bW'.Jokd/q, 

NAME 

PIOJWIONAL .M.-\"'TI'ICS LTD c...--..m ..,.u. udl 
DIOL~ 
T.t (fflll7'MM 
TMD6 £NQUIRJES 'lfEI..CO.W£ 
G«WM1-...-...1""1'1WWti 

SOPHISTICATED GAMES 
FORVIC20 

Hardware 

SALE 
SharpPC-1500 ...... £129.95 
CE 150,PrinleJICass . lnt .... .. . ...... £119 .95 
SharpPC-125 1.... .. . ....... £59.95 
CE 125 Printer Cassette .................. £79.95 
SharpMZBOA ... . .......................... £375.00 
SharpMZ80B ..•.... ..£650.00 
SharpP6Prin1er ............................. £400.00 
BusinessSo ttwaref or MZSOA £18 .00/pr oc . 

All prices inclusive of VAT, postage, 
packing and ins. 

West Coast Personal Computers 
47 Kyl e Street , 

Ayr , 
Tel : 0292·285082 

MICROSHOP 
CALL 

CHRISTIAN McCART HY 
ON 

OUl366890 

PCN JANUARY IJ 198! 

MICROSHOP 

DIRECT MAIL- FAST 
ORDER BY DIRECT MAIL AND SAVE A FORTUNE! 

Prices Inc lude VAT and UK Mainland dellvery. lmmedlale despatch or on 
cheque c learance. All equipment to UK spec. and fully guaranteed 

SAE for ful Mee o, furtNr lnfonNtlcwl 

DOT MATRIX PRINTERS 

INK JET PRINTERS 
~~=r..=.._,.._(.., 
PRINTERS /PLOTTERS 
:;.~~c~ 
DAISYWHEEL LETTER QUALITY 
IMfTH(X)ft()NATP-11:rceruie"J:••> 
=~l~1~i~~.\'='(P cws1 
BAOTl1EAHR11&.S._., ,..._ (P « S) 

MONITORS MONOCHROME 
SNO'O$Ml2HIT15MHl~or-

=1r.t'~'::..";7S.:::v ""-
~11 u 1:t-10-0:,,.,..,,,;r~v­
l'KlCMXM12-1o,a,.....,.,r_v...._ 
t....b--(!IIMIIMaot 

MONITORS COLOUR 
.J,ICl <l' l'IOl ....... (31'0'410""'*1 

~~~-=.r:;:ri=..­=..:~~~~..._. 
COMPUTERS ,,,.._"*"',.._.., __ , ,._, t,, .. 

BLANK FLOPPY DISCS 
t.ett:~g:=\= 
MSFO&OO S.ff" CNCIINCt\l ..,,......,._ ... .....,_ .... 
·~ ...., • .-.c.,..-, 1D1- tt ..... 

n • N 
1 1ZIJ5 

ComputerPro Llmiled, Departmenl PCN. 65 The Falstones. Basildon, Essex SS15 SDF 

Dear Advertiser, 
We at ASP are moving offices. 

From Dec ember 19th we will be at 
No. 1 Golden Square, London Wl. 

Our new telephone number is 01-437 0699. 
With best wislzesforap rosperous 1984. 

Yours f aitlzf ully, 
Classified Department. 
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BBC SERVICE - & INFORMATION 
CENTRE 

WE HAVE A WIDE RANGE OF PRINTERS. DISK DRIVES. 
MONITORS AND OTHER PERIPHERALS. 
FULL RANGE OF SOFTWARE 

WE OFFER 
FULL DEMONSTRATION FACILITIES. 
FINANCE AND LEASING. 
EXCELLENT AFTER SALES SERVICE. 

& WELCOME 

.-..., d, ~ 

CALL IN FOR A CHAT OR JUST COME IN AND BROWSE 

a ~-
~ CORN ~ ~~ -§EITUI1l· • 
COMPUTER ~ l!i,~- · .' 

61 THE HIGH STREET, 
WIMBLEDON VILLAGE, SURREY SW19 
TEL. 01-879 0857 

GAME FREAKS 
Iryouwant JOY STICK with us 

~ 

..it• -· 
In .1 month , our Quick -Shot Joy,t,ch have 
hcn unc the hc,t ,dlcr, Im VIC and Atari I lomc 
Cn mpulc r,. We rum ha\c c1 rangco r l·omcr,1011~ 
alhmine ,o u to u .... c thc Ou1d,·Sho1 for ~our 

... brng,u1. Orir and Spcl'lrum . 

/l.ui,:l;SlimrM 
BY ~'tRRV/L»"D 

For more inlormali on contact 

DAVE BISHOP or KEVIN PICKERING 

viifc
3!n'Y 

ELE[TAOOl[S ua 

CHATTERBOX II ™cans ayanything ! 
Genuine phoneme synthesis • not just recorded 
speech· hence unlimited vocabulary. 
Programmable pitch for more natural intonation 
(exclusive to Wm Stuart Systems)· solid tone 
cabinet for quality sound • integral beep/music 
amplifier. PLUS expansion socket for BIG EARS 
voice recognition system. Full instructions 
technical notes and software supplied with this 
outstanding educational unit. 
DEALER ENQUIRIES WELCOME 

As seen on BBC TV "Computer Progr1mme " 

*BIG EARS* "'o,,,"''l-,l'~ 
SPEECH ~\ INPUT ~ 
FOR ANY , " " 
COMPUTER 
Hugety successful Speech Regn111on Sys1em 
complete w1lh m1erophone, software and full £49 
instructions ONLY 
BUILT TESTED & GUARANTEED 
PLEASE STATE COMPUTER: UK101, 
SPECTRUM. ATOM. NASCOM2, Vic 20, Moon , 
ZXB0/81, PET. TASSO. MZSOK.APPLE II. BBC MICRO 

!!~v~:!:!~~~UM ~ VIBRATO 

+ 16LINE CONTROL P0RT 6' .J CONTROL 

=~~~~~~~nd~~uea~ monitor 
O 

Play 3.pan mus.c, sound effects, drums etc FuH ~ 

faci~ty for Home Secur.ty, Robot Control. Model 
Raitway e1c. e1c. WOfks with or without 16K RAM. 

Full instructions sohware mcluded • AMAZING VALUE 
~;~~~-:::,: INe performance AT ONLY 

Note: up kl 3 units can be used ~muhaneousty, £19.50 (KIT) 
giving 9 mus.c channels & 48 1.10 ~nes C25.SO flUI L T) 

THE COMPOSER * 
SynthncNtMullC --Eni.r & ptay 3 par, Nirmony 
~09r"l0tlllrttionl 
f5otcwmZX81lr~ (7 

CHROMA COOE?????? 
c., yOu CMfuM thto bomo tJof 
c:,IQ!.inglh4i~ 
corntwll&ion~bm9 runs 
out"IWtl'l~'IO!Ce 
OUll)utj5',eclruml £6 

COLOUR MODULATOR oor£16 
BUILT£22 RGB in, PAL/UHF otA (no! !of ZX) 

Please add VAT at 15% to prices. 
Barclay/Access orders accepted by lelephone 

\N ILLIA M 
STUART 

SYSTEMS Ltd 

All enQuines 
S.A.E. please 

PC'N JANUARY 14 1984 



Qualit y ZX SPECTRUM• Software 
HISOFT PASCAL 4T 

.... 'I ha'*l't-, W"t ~ COfflPilw !Mt cOYld metch Hlloft "• PbCIII" c.,o,,ng N 
~Mic,o - AIAu,w,IN,3 
''Thil i1 1._y~Ot'OOl,d ... olbenefi'l10-,~0l'09'- .- o.wd 
8oib'I zx ()()MPUTWO ~s.,,t ,.., 

::..':-~~p~~=:,.:Ol°':~::1~ ~ 
tut.Ml~ • .-.d~-~~#'dnow , WllhHiloftPNC81 . 
Y'O'ICll'lt"ll .. ._..beMllson•wlOtrengtofhome~ .~ine 43K 
5'ncWr SpedNlft! Hieoft: PNCII p«IQJON PfOO'*"" 1t'IIII"'" r,,rp,c8lly .tOllmN ..... INl'I 
~ ZX 9ASIC P"OQll'ttl'll ll'ld, _._ , upto 1.000llmN 1.....-t 
Hrilofl:PMCIIIN)OOl'IIFOR .. 00 ,WHU . 00,REPEAT ... I..INT'-CASE ... C#, 
IHT'EGERI, REN.A. C~ RECORDI . POIHTER8. SETa. ARRAV. tilC. ttc . - it 
i1,w:,t1~PNClllbul1~U~Ofb~~lheUNrlO ===-~~~-:....~··.oA!On ~dc-.to,..of 
HitollPU011•11to1,,..,..in1VanetyolchkfrclrYMtt , lnduding~Fl.Ehlmlng 

HISOFT DEVPAC 3 
..... OEVPACilmDlt~rtO:lfflfflWdl( . The~illirs!de,11 · YOlofl' 
~ M1yfNJ 
..... f,O., .,,..~ lrt rn«:IWltfc:ocfl,, bu)"OEVP.4C·1'• "'-,_,~0l'IIN 
n.ta .. Adll'l'l°"""'"P, ZXSOFTin \oWll(tlltlo'OSt,pl,MnbM fN3 
TwoCOll'ltMtllllraffl,........ol~---ofDEYPAC - l'M)Wwll'le.,..0£VP AC3 
~ 1powl'ful l.:>~WllnconcilioMl~ . UMfflbly"'°'"..,."° 
en.r,l,t ~ ol ....., llr9I' oodl, fNsj . OAG. EOU, OEFI, OEFS. OEFW, OEFM, 
._,.ct¥'("'9'1-intK1 .. yo11ri..otortu1(3 ,000 MM per-,uw)ll'ld~ 
~~ei..•doffn'tS'°PINfe-OEVPAC39bo~WI~ 
~'dil~'r'"910"• 'tronf Q,ll'lllf'Oi,OltyOl .... 2'0t)'SllfflMCI~ 

:=-;==: :;.~~orogr~~~F..,. _, 
HlloftP'NCell4T (ZXSNCTIIIUll)t251ndueM 

(~ SHARP lll7'00 ttc ) t)5 plUI VAT 
HI.oft ,,.c:.1 40, IN"J dlN fonMt1 t ... lne. 

ttllOft O!VPA.C 3 (Zl IP!CTI'IUM) t1 4 lndveM 
(,._... n US~ 

••• STOP PRES S• •• Hdlof!Pa,caj JortM SPECTRUM now mmNCOffll)iltl '#111'1 I Turtll 
G~ ... ~t,,llandM1yptoducbonofgomplbgtlll)hlcoaipleys 
HltOft PMCtil tnd Hiloll OeYP9c MIO 1YNablol on ZX Mie:rol:lrft,e, ._,.. Wf1'f tor (M(MI. 

HIS OFT 
1,c...cn .~ 

UIIMlllmDN. ... . UfJ'N JI 
h ttotM) -

LLAMASOFT!! 

awesome 

games software 

VIC 20 

CBM64 

ATARI 

SPECTRUM 

#OWl#IOOTS. LAUml 
MAIIY RETAILERI. Oii FROM 

ff •r. PlEASAJIT, TADLEY, HA/ITS 

TEL. 07356 4478 
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contact 

COPYCAT 
for all you r 

FORTY-TRACK 
disc duplicating requirements 

BB C 32K S.SIS.D 
Fasl 1urnaround Copycal 
Quality product 37 W1llows1ea Rd 
Low prices WORCESTER 

LYNX AND BBC DATA STANDS 
BBCDATASTANDS ... . ....... £12 .95 
LYNX DATA STANDS ............ . ........ £11 .95 
LYNXOATACARDS ....... £4.95 
LYNXSTA ND&CARDS .................. £14 .95 

LYNX SOFTWARE REQUIRED 
P U I IPHU IAL PR ODUCTS 

209, KENTON LANE HARROW MIOOLHU: 
T .. :,07 )1(16 

Microshop Classified 

WRJ 7QP 
Tel 55192 

~ "4 w..i ~.., . Tnt,re. Po--.crlul proe,am. man)' fac1ht1c<1. 
oom prchc ns"cdocumcn1 a1tOC1.Supcr, ,duc . C':t~II<' (6 ~.d 1~k(9 "S 1-ully 
,'Offlpikd d" k ,cNCIOfl CH> 4\ Fa-.t deh,cry hy flnl d<M m.iil Send 
chcquc:/POto . A & CSof1warc.~I A,h1rcc: Road . nv,dah:. W t.hdlands 069 
21!0 . 

MICROSHOP 

CALL 

CHRISTIAN 
McCARTHY 

ON 

01-6366890 



QUIT 

NEXT WEEK 
Two on one A dollble-lleatler 
hardware Pro-Tt'st, with fea­
wr es 011 0/iv ett;'s M JO and a o ursinMicrowavcs. lssuc4 2 hada 

problem in that it was n '1. 11\C 
program lb,ting sho uld ha11c bee n : 
10,.tO OF:O 

lClRt: PLAT 

JOFORl% •O 'I0 7 
,IQVl)U19,0.1%:o; 

"" EXT Commodore's portable 64. Commodore costings 
Sparks fly Acom gets its name i,i BC Basic. the ex tended Ba.sic for 
pri111 wilh the Sparkjet primer. t he Co mmodo re 64. costs £19.95 
Jn the lab PCN reviews A-/e,•e/ (cassene)a nd £22.95(disk).not£ 15 

It ,our colt NsUess7 ls k • morose chemistrypackagesfortheSpec- assmedi nourr cv icwin lssuc4 L 
fflOQY?BriftctheNshtbacklntoitslift trum - Dr Jekyll a11d Uncle Th e produ ct will be a vailab le on w11:,'= s!;' :::;::pict.ure , tlM Clive? earl ridge by mid-Ja nuary. To rc1a1l 

70Vf',,'TlL FALS C 

Lynx Screen Inks Green . on the 
same page. was also ofr-colour . 
The rour th pa ragrap h should ha ve 
begun : 

Then add oUlllK2.::01S•GCTSand 
RUN r:..-:.::-:h ·~-~~ r:;:::, g::id:~;·,"~:~111n,,: E::~·kri;i~;:.i·~~~~~ 

leave )'Ollr cait completely coM - • Acom £/ tctron. ha ndling. Co ntact Kuma Co mpu- Commodore Check 
ctuedstanisabouttheertentoftlN Cashin Orltowt o mak t money (073 57) 4335 i 
reactMNI you can exped. But when ,o. fro m your hobby will, a micro. ::7a,~~ or more ~!:;r~t~(~:n~~~~kt~~o~~ 
:::!~e'::i:t~~~";. stw~:!.ci~ Plus our r~gulur games reviews, wiih rhc Com modore 1526 prinier 
dousl111 your $upennouse in Catnip sof tware buye r's guide ,md lh t Off-colour BBC so if )'Ou're thinking abo ut buying 

~wi~l~tot"':a~lly!_"'~~hll.:_ ____ J,. ",.·e,,,k,.·s,,,,,"',,·c,,,o,,,,," ,,'",.' ·====!.-1 ..'.i.g:_h_c,_,_•so_1u_1io_n_i_o_,B_B_c_s_c_o1-,- ~~~"~a;:~~cPr~~~;,~ ~7;a'~f:~:·;~ 
is at 9 Mansion Ro w. Brompt on. 
G illingham. Keni fl.·1E7 SSE. 

Newbrain puzzler 
Printmg problems mcanf thal a 
corrcc1ion 10 1he Ne-br ain word 
processor series published 111 Issue 
42 was 1nco rrec1. 

The second hneor1e.11:1on page 27 
of Issue 39 shou ld read : 

Sp,$(2)•" 11, v .t.(\I"' '.os,;c". No1c 
1ha1 1hcre should be no space after 
lhe square brackc ls. 

PCN Datelines keeps you in touch with up-co ming e.,.enls. Mak e 
sure you ente r them in your diar y. 

PCN Datelines should send the inform ation at least one month 
before the event. Write to PCN Datel ine~. Perwna l Computer 
NC\\S, 62 Oxford Street. London W IA 2HG . Organ isers who would like detail s of coming e\·e n1~ included in 

UK EVENTS 
[fffft D.ttet 
Which Co mput er., Sho""' Janua ry 17-20 
Northern I lomc En1cn.11nmen1 Show Januar y 19-22 
Acorn Education Exhib itio n Janua ry 25-27 

Veni,e Orc•aiwn 
NEC . Birmingha m Oapp & Pohak Eur ope Lld .. 01,747 3131 
Excelsio r Hore I. Manchesre r AirpoM StamlC) Wire Ad"er11sing Lid .. 01-253 6637 
Ce ntral 1·1:tll. Weslminstcr Co mpu1er Markc 1placc (Exhib11ions) Lid. 

01-930 1612 
Periphe rals Suppliers January 31-Fcbru aryCunard ln1ernn1ional 

2 
Reed Exh1b11t0ns. 01-643 8040 

Communica tions & Compu1er 
Systems Fair-CABLES 
London Home Co mputer Show 

IOth ZX ~,licrofair 
The Aprico1 & Sirius Show 
Ta unron YMCA Compu ter 
Exhibilion 
LET" B-1 
Internat ional Home Com puter.s. 
Video Games & Softwar e Exhibition 
ln forma1ion Techno logy & Orricc 
Au1omation Exhibition and 
Co nferen ce 
O EM Only Confe rence 
Co mpu1e r Trade Show 

Fcbruary2-4 

February 3-S 

Fcbruary 4 
February 7.9 
February 11 

February 13-15 
February 13-15 

February 21·24 

Mar ch 7 
March 13-15 

OVERSEAS EVENTS 
E-
ln1emational Winter Cons umer 
Elect ronics Show 22-25 
Nat iona l Software Show (Ea st) 
Perso nal Business Co mpute r Show 

Dotes 
January6-IO 

February J..S 
February 29-
March 3 

Pontin 's. Prcsraty n . Walc.s 

Roya l l·lorl icuhu ral Socic1y's Old 
l lall. Westmmstcr .S WI 
Alexa, dra Palace. N22 
Kens111g1on & Chchea To-An Hall 
Taunton YMCA. Somerset 

Hea1hrow Penta Hotel 
Hea1hrow Pe nta 

Barbica n Ce ntre. London ECI 

Hihon Ho1el. London WI 
Wembley Co nference Centre. 
Middlese x 

..... 
Las Vegas. USA 

Miami Beach. Flor ida. USA 
ll ong Kong 

Pontm "s tld .. 07456 2267 

An d} Joneii, 0562 751126 

Mik~ John s ton. 801 9172 
Dcnr.is Jarrett . 2412448 
P. Wojci k. 0823 74667 

Anthon) Farrar. 0923 774262 
Whca1land Journ als Lid . . 0923 774262 

8 .E.O. Exhibn ions Lld .. 01-647 1001 

Tom Lewis . 0 1·994 6477 
Reed Exhibitions. 01-643 SOW 

o,p,,;..,. 
Co n~umer Electro nics Shows. Chicago. 0101 312 
8611040 
Raging Bull. USA. 0101 415459063 
Overseas Exhibitio n Services Lid .. 01-486 1951 
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The 
Space 

Invasion • 

Wver! 
It was a deserved victory, the a lien 
attacks numbing an entire generation 
of terrestrial brain s. 
I SLAND LOG IC is a new company 
searching for TOMORROW'S 
softwar e, pro~ram s that involv e much 
more than a simple laser-gun response. 
Creativity is the keyword, We are 
interested in imaginat ive new projects 
that can both enterta in and edu cate. 
I SLAND LOG IC can make your ideas 
a reality. The new software generatio n 
starts here. 

ISLAND LOGIC 22 ST PETERS 
SQUARE LONDON W6 

-e .. ; ..:; 
- - - -

- - .. -·~~~- ... . - - . 

E NTERTAINING INTELLIGENCE 






