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TELEVIDEO TS 804 

THE MASTERPIECE FOR UP TO 
FOUR KEYBOARDS 

ITS PERFORMANCE WILL BE 
MUSIC TO YOUR EARS 

POWIRTOHAND-FOR 
UPTOEIGHTHANDS 
lnrtia.lty. you may only need 

your system to be run by as ngie 
operator- expanding 1t later as the 
need arrses. This is where the 
TS 804 really comes into its own. As 
a single-user system 1t is extremely 
efficient and powerful. As your bust· 
ness grows. and your requirements 
change. ,twill support up to four 
users -working independently-via 
any ASCII terminal 

W,th its h1gh-perfDm'ance 
architecture and unnval ed array of 
peripherals. the TS8041sa versatile 
and s1gn1ficant add1t100 to the 
extensrve Te eV1deo microcomputer 
range. It is the perfect answer for 
profess1ona busmessttserswhodo 
not need the even more elaborate 
fac1 t es and greater capacity of the 
TS806orTS816 

SOMUCH,FORSOLITTLE 

qv,te [~~=~~J~$"f04 

For a start. it's the only mu1t1· 
user m1Cro 1n one singe desktop 
unit and grven rts outstand,ng 
specif,cal!on and performance. ,ts 
economy IS l1tt1e short of 
astound ng. Whatever the daJJ'TIS 
made forotherSY$ tems. we 
challenge you to find a comparable 
system at the same cost. 

IT'S HARD TO BEAT 
FOR SOFTWARE 

The TS 804 has ava1la~e to 1t 
one of the largest ~braries for any 
mKro, rts standard MPIMil 
operatmg system being fully 
compaob,e w,th CPIM. The OASIS 
system is offered as an alternatrve. In 
a 1.youcancal onsome2.000 
h,gh-quality software packages 

WHICH WAY DO 
YOU WANT TO GROW? 
With the TS804. you can 

choose not only how b,g you want 
togrO'N. but also nwh,ch d1rect,on. 
You have sever al choices 

Any ASCII term nal, senal 
printer or modem can be 
supported by each of the user 
ports. and a parallel pnnter can also 
be added. A.n expanslOO disk 
provides IS Mbytes of formaned 
hard disk. storage and a 14 Mbyte 
cartndge tape unit allOINS for easy 
system back-up 

TS 804 prOVldes a high degree 
of compatib1 ,ty with software 
w-r1tten for the ALTOS 580 product 
l,ne 
AND THERE'S A LOT MORE ••• 

We simply cannot do Justice 
here to the 1mpressrve advantages 
of the TS 804. For the full. fascinating 
details. and for more 1nformat1011 on 
the Tele Video Business Computer 
range.contact THORN EMI 
TeleVideo Market ing, 

S.lburyCoun. 
J72S buryBoul.v.ird. 
W,tanGateEas.t. 
Central Milton 
Keynes. MK92A, 
or telephone 
(0908> 668ns 

TELEVIDEO. THE COMPUTER THAT MOVES WITH THE TIMES. 

III TeleVideo 
~ Business Computers 
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Monitor 2 
Briti sh Microcomp uting Awards­
UK firms scoop pot. page 2; a full 
report from the \Vest Coast Faire. 
page 3: Sinclai r in the educational 
spotl i~ht, page 4; Olive ni and Spe rry 
move into PC realm. pages 5 and 7. 

PCNCharts 
Eve ry wee k PCN charts the rise and 
fall of hardware and software sales. 

Random Access 10 
Wh eth er you agree with us or not, let 
us know what you thinkt you could 
receive £JO for your trouble. 

Routine Inquiries 13 
D on ·1 keep your micro proble ms to 
yourse lf. drop us a line and we'll try 
to find an answer . 

Microwaves 15 
A few useful ideas for the 
Memotech. Sharp and Dragon 
micros and a suggestion for 1he DK 
Tronics keyboard power pack. 

Readout 32 

Clubnet 16 
We look in on Winsford 's up and 
comin g Mid -Cheshire comput er club. 

Data basics 
\Vant to buy so me bits and pieces for 
your micro? H ave a loo k in our li sts. 

Billboard 
The PCN readers buy and se ll page. 
you never know what you mi ght find. 

Quit 
Ending on a light -hearte d note we 
remind you of comi ng events. 

PRO-TEST PERIPHERALS 

More in store 
Com modore's storage prob lems are 

~r~~,a~~~lr~~!~r b~ l~~mber of 
examin es 1he latest Jisk dri ve for th e 
64 - the Commodore SFD 1001. 

MENU 

Cover story 
On speaking terms 19 
Forget about teaching sign-language 
to apes, this is the age of talking 
micro s. Piers Letche r tries to teach a 
speec h synthesize r to speak 
int elligibly and finds that he has to 
learn fiow to 1alk all ove r a~ain so 
that a voice recognition unit can 
und ersta nd him . 

SPECIALS 

Spectrum 26 
Kevin Ball turns math ematician with 
a pro gram th at can calcula te 
factorials even within the limited 
memory of a 16K Spectr um . 

Hit the road Joshua 27 
On the road to Jerich o Mike Gerrard 
encounters an intcrcsti n~ 
introdu ction 10 biblical history. 

PRO-TEST HARDWARE 

Of mice and Macs 28 
Is the Macintosh a highly innovativ e 
new micro or just a fancy drawing 
tool and word proce ssor- Ian Sca les 
trie s to find ou1. 

PRO-TEST SOFTWARE 

Dragon draw 50 
David Rosam tries a new graph ics 
package. 

Working knowledge 53 
For those wh o never want to leave 
the office. Knowar e Jets you play at 
being an employee whil e learnin $ 
how to use an IBM. says John King. 

GAMEPLAY 

Commodore 64 47 
~it!~ ~r ~!!~~i~!1 ~~~:~ba"~k~, the 
Notre Dame. 

Orie 48 
Wh ere wo uld you rather be - in 
space as the valiant Defence Force or 
in a house with a Psycho. 

Spectrum 48K 49 
Sabo tage an entire city . 

PROGRAMS 

Vic20 54 
Ape King provides plenty of scope 
for monke ying abou t. 



ACT sweeps awards 

British companies all but 5"'CPl the 
board when the fir$1 Bn tish Micro­
computin g Awards (BMA) were 
presented last week . 

Th e PCN Perip heral of the Year 
av.ard went to Prism Microproducts 
for its VfX5000 modem . Selected 
by 1tlc judges for putting the 
pos5.ibility or low oost tclccom· 
munications befo re micro users. it 

won by a short head from the Epson ,.:==;;;- - -::;,..------;==;;;-----,;;.--;,=;;-- ---, :, 
RX 80 and 1hc Torch Disk Pack. 

In 01hcr catego r ies ACTs Ap n· 
cot threatened to monopolise 1hc 
hardw are awards. Acorn and Sine:· 
lair sh3red the Home Micro 1itle. 
a nd Acornsofl's View was named 
Home Sof1ware Product of the 
Yea r. Valhalla. from Legend. won 

th~:::.;:~~:!;:ro
3,;:~1~d by :=~:::=::::::=:===!:::=::::::!:==~=====~ 

VNU Business Publica1ions. pub- The VU Compu1cr People Business Microoompu1cr A ward 
lisher of PCN and a string of ACT's ~ 
mon1hlics, and b)' 1he Sunday The Micro Decision Business Sof1warc Award 
Times . They were spo nsored by l.otut 1·2·3 
Thames Te levision and VU Com· The What Micro Home Microcom puter Award 
pute rP cople . aac~BudSiodalt"Sped,vm 

The awa rds. intended in the long Thames TV 's Database Home Soft ,ioare Award 

:~~m ~:~~~aut;~~h h:~e~~;:!~; Yin . bJ Acomloft 
had a beneficial side c!fect - a Th eCo mputcrAnswersCreatl\'eSoftw a rcA ward 
bursa ry scheme for disabled young Usa'I oPtBtirtl system. Ap 
people was set up as a result of th is Pen.onal Computer Games Game of 1hc Yea r Award 
first OMA. and £10.CO> was raised V..._ bJ LecMCI 
for the scheme, called Camel. Tha mes TV's Data base Sof1ware o f 1he Year Award 

The a udience a 1 1hc awar ds Lotut1 ·2·3MdDf&lta l Rnewch 's ConcumntCPIM 
ceremo ny read like a Who's Who of Personal Computer News Peripheral of the Year Award 

u~:i~~~;i':'~~~ cobtto mc a n Prism's vrxsooo 
annual e\•eni : the winners. natural· Perso nal Computer World Microcompu1cr or 1hc Year A,1rard 
ly will be s1arting a collce1ion of ACr sA,ricclt 
trophies but the no minees who Sunday Times lnno .. ·a1ion Award 
didn't make it were also laying plans ACT'• A,,kot 
for neit year'se .. ·ent as they left. Sunday Times Specia l Commenda tions 

The full lisl of winners is : ~ · ..._ s,11: ... Md A1IIII Coode 

Pace hots up modem wars Modem maker 
moves into 
telesoftware 

May launch allhough as yet the 
1e lcso ftware downloadc r is no1 
wri11en. OE 's Martin Amscllsaysif 
the down loader is no1 ready in 1imc 
for ea rly May ii will be supplied as 
an upgrad e ROM . 

Ex-Gamekeeper 
The Gamekeeper. 'INhichclaimcd 10 
be Birmingham's largcM chain of 
microcompu1ing stores. has ttascd 
trading . The co-ope rati,·c's phones 
went dead around two weeks ago, 
a nd the co-opcr.ul\c liaison o(liccr 
of West Midlands Council las.i week 
confir med 1hat the Gamekeeper 's 
four shops. in Erdington, Acocks 
Green. Kings Nonon and Co,·cn· 
1ry.hadcloscd . 

Ju st last month Gamek eeper 
managing di rector To ny Noble 
annou nced 1hat 1hc chain would no 
longer supply hardware on the 
grounds 1ha111 was impossible 1oget 
suppl ies. 

"The Game keeper had until lhcn 
bee n a maJOf retailcrof 1hc Spectra· 
video micros . 

Plans 1osc1 up a n ·associauo n of 
rc1ailers o r wholesa lers to produce 
a higher standa rd of ~rvicc from 
reta ilers and distributors· ha\ 'e 
appa rcndy gone by the boord . 

The device is likely 10 cost £125 
plus VAT; 1his is expcnsh·e as 
Spectrum peripherals go but light 
on the pocket by compariso n with 
1he £225 Acom tclc1ext ada ptor for 
1hc BBC. 

The TTX 2000isdesc ribed as' likc 
a vrx 10 use'. It has sof tware on 
board, automa tic boot, fou r chan­
nel tuners. support for 4() columns 
and full colour display . It uses 1he 
same box as 1he vrx. 

step 1owards it.' a BiBi Magne tics 
spokesman said . 

The 1echniquc is expecte d to add 
just two pence 10 1he cost of a tape. 
Mr Lamo nt intends 10 use this 
revenue 10 set up a means of 
policing lhc so(1ware scene: 'We 
intend to dosomet hing. not jus1 talk 
about it.· he said last "''ee k. 

lmpn n12 is different in style from 
the ban ned techniq ue: bu1 one of ils 
featur es is that ii ca n provide 
e,·idencc: of illega l copying which 
the au1hori1ies might ac t on. Mr 
Lamo nt tS wo rking close ly ,,_,ith lhc 
Trading Sta ndards Au1hority. a nd 
he aims 10 ste p up lhc auack on 
pirates by ofrering rewards . 
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B)'lllnScMH 
The Nat ional Computer Confer­
ence is more business-like. Comdex 
is a harde r sell. and M>mc of 1he 
glamour has nown sou1h to Las 
Vegas. but 1hc West Coasl Compu· 
tcrFairc in San Franciscoiss1illonc 
of the main c,·ents on the enthu· 
siast"s calendar. 

San Francisco used 10 be where 
1hc Silicon Valley v.hiu k1dscamc 
to make their new product 
announctmcn1s. This happens less 
nowadays but the Faire is an 
oppo rtunitytoho ldadampfingcrin 
the air and 1akcak>ok at ..-.hat m1gh1 
bconthcv.ay101he UK . 

T"''O trends are cvi<kn1. Firs1. all 
seems ,·cry quie t on the home 
compu1cr rront . Afte r ltit year's 
upheavals US companteS and in\!ts­
tors seem 10 be gwmg 11 a wide 
ber th. 

The up-market personal compu-
1cr area now seems to be IBM's 
lcrritory with only AT&T and 
Apple looking like competitio n. 

Many companies arc lurning 10 
publishing (or wordwarc, as it has 
incvitablybecndubbcd) . Oooksare 
now seen as being near ly :1s impor­
lant as software in tha t the)' can 
enhance the saleabili ty of the 
hardware . 

But there were some in1eres1ing 
new hardware and soflware re· 
leases too. Dimension is a S)'Slcm 
being billed here as 'the mos1 
powerful. mos1romp:1tible person­
al computer )'OU can buy' . 

'Com pa 1ib1lity' now heads 1hc 
long list of micro marketing buu 
words . Usually there IS liulc need 10 

qua lify .... hat the compaubihty is 
with. Yes. Dimension is compat ible 
with 1hc IBM PC. bu1 i1 is also 
claimed to be compa1iblc w11h most 
of the programs on most popular 
micr~. Thcmachineisbu ilt :1round 
a Motorola 68000 microprocessor. 
but the compatibility clai ms arc 
based on op11onal co-processo r 
eardsandcmu lationsoftwarcwhich 
plug m10 six expansion slots on the 
machine. 

The co-processors arc a Z80 for 
CP/M and TRS DOS (among 
othcn.). the 8086 for the IBM 
PCDOSand1he6502 for the Apple 
II+. The machmc h:1s mel wi1h a 
warm respon5C in the US. wi1h 
pundit.s testing pre-production 
models and declaring most of the 
Dimension's claims 10 be 1rue. 

Nor docs 1hc machine seem to be 
terribly expensive. J\ basic model 
will sell in 1hc USfor:-oroundS-1,000. 
Although ifs not likely to be muc h 
less in pounds than it is in do Uan.. thc 
Dimension is also said 10 be a ,•cry 
powerfu l micro in its own right. h 
comes wi1h a wide variCt)'Of storage 
op1ions and RAM expansions. A 
512K RAM unil .,...ilh a brnce of 
400K 51Ain drives and all 1hc 
co-processors .,..orks ou1 10 $6.230. 

Sofl.,..•are was in reasonable 
abundance at the Faire. Of par1icu· 
lar in1eres1 10 UK Commodore 64 
users was a musica l package .,...hich 
is hkcly to make 1hc A1lant1c 
crossing a1 some s1age. Ifs from 
Wa\ •dorm Corp and is dubbed 
MusicCalc I Synthesize r and Sc· 
quence r. E,eJ)Onc knows what :1 
S)·nthesi.scr is, but for those who 

-- ........ --- . 
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C-. '11'PCXT:--1o--. ...... dlol<XT. 

1hink a sequencer is Llbernce·s 
costu me des igner. it allows )'Ou lo 
pre-program 1he music t urned out 
by t he S)'mhesiscr 

As music is esscn1ially a scn es of 
r epealed paucms i1 performs 1hc 
musica l eq ui,·alent of a FOK •• • 

l"/LXT loop on 1he sys1em. The 
sys1em produces surprisi ngly pro­
fessio nal rcsu l IS. I hough ad mi nedly 
through high qual ity speakers. The 
man ufacturers claim pro fessional 
musicians ha,·e sho .... n passing in· 
te res1. The software package is 
selli ng for s.&9.95. J\ keybo:1rd and 
musical scoring .software is also 
being made :1vailablc. 

There was also a similar though 
more .sophisticated system for the 
Apple II from Syn1aur . This comes 
with a full musical kc)·board hous ­
ing the S)"nlhesiscr . It gh-es the 
pla)·er/use r a choice of three dis· 
plays- graphic of a keybo:1rd " ilh 
t he correct key being depressed 
"hen th:11 note is pla)·ed, musical 
no1a11on. or a SCI of coloured bars 
illuminat ing 1he selected no te 
,·aluc . It comes with a subsrnn1ial 
muscial learning p:1ckagc. Prices 
range from S99S to S 1.495. 

The PPCXT • .,..,hich sounds suspi­
cio usly like another expcnsi, ·c mic­
ro. comes from Coron:1and 1s 10~1 
XT-co mpat iblc . It features a IOMb 
Wincheste r dri, ·c. a 360 K noppy 

and 256 K or RAM . It al.so comes 
bundled wi1h the Multimatc word 
processi ng package and a TC Tutor 
sclf-tc:1ching prog ram. The US 
price has bee n set a t $4.895. 

Memory may be expanded up 10 
S 12K and standard fea1urcs include 
a built-in S<kharaclc r by 2.S·line 
amber displ:1y .,..;1h a rcsolu1ion or 
&JO by 325 pixels. an RS 232 por t. 
Cen1rontCS port and 83-key PC­
t)·pc keyboard. 

Coro na clai ms the PPCXT is 
compa1iblc wi1h most or 1hc soft· 
ware available for its prOgenitor . 
lhc IBM PC XT. UK Corona 
distributo r ~·lidlcctron has )'Cl 10 
sec 1he product which ..... m also be 
put 1hrough its p:1ces:1t the I lano\·c r 
Fair this mon 1h, bu1 the comp3ny 
S-3)'$ ii is loo king forward to seeing 
t he machirte on its sheh·cs in the 
near fulurc. 

Like other 'compalible' manu· 
facturcrs. Coron:1 h:1.s recent I)' been 
in lhc IBM firing line regarding 
BI OScopyrig ht. In February Coro­
na undertoo k to rC·\l.rite lhc ncces· 
sary code 10 be ·non-infr inging', 
exp ressing confidence 1ha1 11s en­
gineerS could do 1hc job wi1hou1 
sacrificing any compat ibili1y. 
Accord ing to M1dlcc1ron there ...,,jl) 

be no problems either wit h 1he 
earlier IBM-<0mpaublc models or 
1hc new PPCXT. 

- ·-.... ---. ...... 



By Toms.to 

VIEW FROM JAPAN 

Rising sun 
fears eclipse 
from QL 

It wn In mlcl-J1nuarytllisyear wllen the Sinclal,QL hltthoteehnoloo 
pace of the influential Nippon Economic News like I shock-wave. It left 
the J1panese compute r compan ies totally dumbfounded . 

Tiie apoclficatlon seomed too cood to be !Ne ; 68000 CPU, 128K 
RAM, two built-in mlcrodriYfl and two RS232 Interfaces, for £400 . 
[Yen the Japanese , who are renowned for their cheap hip technoloo 
llectronics, -Id not produce I computer - that kind ol 
St>Klficatlonltthatpric:e . 

A technicll defflopment sub-manacer ol the computer dMslon ol 
Matsushita said: 'The specification sounds excellent bvt the sums 
c1on,add up. We can1 - ilowtheycould pGSSiblymake 1ny""'""1out 
ollt. ' 

The comment comn fn>m one ol the bluest consumer llectronlcs 
companies In J1pan. tt 1dmists to being: 1 late sbrter In the field of 
computenbut.-ntl)ohldencouracln c succeulnajointventurewlth 
fu)ibu, produd nc up-marllet 16-bit busl - compute,. th"""" 1 
company called P1nafocom. It 1lso produces semiconductor, but 
slmply -Id not boliffe 1nybody -Id produce a 68000 computer It 
£400 . 

Even when it is explained that Sinclair excelts at usin, UlA 
technoloc, to reduce the number of components. thus reducinc costs, 
the company was still sceptical. 

It WU "'" more worried to lff I copy of l'CN with the picture of 
Undo Clive ecceptinc the millionth Spectn,m last December. The entire 
Jap,nese computer Industry cannot reach that ficure. 

Another mystery to Japanese micro m1ken: is that Sinc&.ir won't be 
sellincthoQI.OffrthecountertiN nextrur . TheSpectn,mw H delaJed 
bJthree months for the Initial mail onlercustomen 1nd ltw11n, wldelJ 
aYlllable until early 1983. The QI.-• to be _.;nc In that direction, 
too. In J1pan ... Inc compute,. bJ mall onler direct fn>m the 
manufKlllrerls unhe1rd ol. Astor the delOJS, theJ conslderlttollllJ 
rtdladous. 

Onedirectorof111Mleled:ronksflm1commentedthatif 1 J1p.1nese 
computer company dldn, supply the coods three months Iller the 
cuslOffleflpaidthebiN,there-,ldbe1rioloutsidethehe 1dqu1rten . 

A - p ol man1Cers It NEC, the blu est electrGnics company In 
J1pan, also asked : 1Howcan Sinclair makeanykJnd of profit out of this 
QI. compute<? WINI Is this Cl'UJ ,......r 

But, the question is, con QI. rully copture the business marllet? 
Sindair has I reputation for poor reli.billtJ H fir H deliYery Is 
concemed . Business users won't sllnd for th ree weeks' delay to 
replace a mach ine . Aho because QL has a non-standard opemin g 
system there is little or no software, Sllft from hion . 

J1panese compan ies like NEC ,,. cood It pnMludnc relllble , 
standard , CPIM or MS DOS mochlnes. 

Butthe J1panese 1redelemdbJtheYOlllilecomputermarlletl n the 
US. Touslnstnoments ""Nincoutolthehomecomputermarllet 1ndthe 
Osllome crnh come H creat shocks. 

TI,eylhofo1rtheAmeric1n pants like IBM 1ndApple . TheJtendto 
trut UM foreicn computer marbt with extreme care, exportin1 only 
the products they are sure will m1kt I profit. such as printen 1nd RAM 
chips. 

Pet11aps theJ ,,. too coreful , - the .... 11 th.t ,.... J1pan"' 
pl'OClucts ,,. totollJ lcnored in llrilain . 1sn, It 1bout time the Japanese 
plucked up the cou,ace to bit& It out -Sincloir 1nd IBM? -that 
-Id be lnterestinc, 

Sorel has just launched I hand-held computer - 1 name that --It micht be readJlorthefraJ . The micro Is cllled the Success, 
olloerwise""- 1SthelSll , 1nd comes-•4MHzUOA,32KRAM 
Ind 6411 ROM. 

TIM madline, with built-in applications software, Us been launched 
In l11>1n It £500 but It looks to be deslcned for the US marllet. 

Sinclair goes 
back to school 
On show at 1hc Sinclair Educa1ion 
Exh1bi1ion a1 Westminster last 
week was an array of sof tware for 
schools as well as such dh•crsc items 
as micro 1rollc)"S. keyboard O\'Cr· 

lays, trave l bags and a graphics pad. 
Todd lers could 1oddlc up 10 

Mirrorsofl's stand where Count 
with Oli"·cr (an elemen tary maths 
progra m) and Look Sharp, an 
cxcrci5e in memory and pcrccp1ion. 
were on display. 

These were just two of the myriad 
or programs for the 48K Spcc1rum. 
01hcrs included numerous science 
programs and plenty more for 
maths - prices ranged from £5 for 
fo ·c Sof1warc's Model Ma1hs 10 
Griffin Soft""'arc's Chemistry, Phy· 
sics and Oiok>gy sui1es due out next 
month for around £12 each. 

Languages would C'\11 a larger 
hole in your pocket a t £24.95 for 
MOA 's French , Spanish and Ger­
man programs. or you could gi,·c 
yourself a break from language 10 
sec how the inside of a car works. 
using CALPAC's packages fcatur· 
ing 1he innards of aeroplane and car 
engines. 

The bulk of 50f1ware displa)·ed 
was for the48K Spcc1rum. with one 
or two programs compatible with 
Sinclair's Microdri,·e. Thcst in· 
eluded publisher McGraw Uill 's 
ncv,• word processor for the Spcc-
1rum as well as Profile 2. a sprcad­
shc:etlfilc: handlingprogram-bo1h 
cost J'.:13.95. 

On hand ""'as Mtero,i1ecwi1h i1s 
lates1 colour monuor suppor1ing 
high-resolution graphk:s a1 
£258.75. The Department of 
Education and Science is also 
geuing in,·oh·ed: i i showed some 
M,crodrive software in 1hc form of 
Control Baste and Control Logo. 
bo1h £S and compatible also with 
the BBC and ,\pp lc . 

British Micro. meanwhile. was 
demonstrating il.s Grafpad for 1he 
48K Spece rum. This J'.:143. 75devicc 
is for home US(:, and the company, 
best known for its Mimi micro. 
plans a ,·ersion for 1he IBM PC. 
Sirius. Apricot and other business 
micros for June. This ,·cnion will 
ha\'e an RS232 interface and COSl 

under £172 says director Manas 
Heghoyan. 

,.,.., ___ lcs wtllloolpJOll ........ ,....-i.,_, 
ICf9N du-.to N ink-ttt ,,W., for,- . Prillb.,. iMz• - 12 • l&in- colt: 
lhout ts uch ,oodtloo_ls_ .Tllo_ls __ .,..., 
..... priotonlon-l .. olso......,,_coloo, __ ol£1 0 •NL 
D1M9tttio,ier.&cs tin ..-.et lb MKMNtto I ea. frtelta lC:N9nfroM-, 
pnM.eo.tad p ... 1 w,,.de,Ofl 0282..al2037 . 

Bean sprouts 
strike back 
In a coals 10 Nc.,.,.castlc deal Kuma 
Compu1crs has brough1 a Japanese· 
wriucn Spcc1rum game 10 the UK. 

Vegetable Crash comes from 
Hudson.soft. which despile its 
Anglo-Saxon name is as Japanese 
as Sharp. II conccn1ra1c.s on sofl· 
ware for Sharp systems. and Kuma 
hopcs1oin1roducc its Hu-Basic and 
Hu-Cal for 1hc MZ700. Out ii al.so 
publishes games for the Spectrum . 

and Vcgc1ablc Crash could be 1hc 
first of several impons through 
Kuma, 

'The progams v.:e've chosen are 
"cry good and it (Hudsonsof1) has 
some different ideas - games here 
have been becoming much of a 
muchness.' said Kuma's Jon Day. 
Vegetable Crash illusmues the 
differen1 slant of the JapanCK -
the game fea11.1rcs death-dealing 
"ege1ables. It costs 16. 95. 

Kuma'sagrecment wi1h Hudson· 
soft is reciprocal and UK software 
will be going in the opposite 
direction. Kuma ison073S743JS. 
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Olivetti twins 
Olh·cni has gone one bcucr than 
the herd by launch ing 1"''0 IBM 
compatibles. the M24 and the M21. 

The M2-' is a foirly siandard PC 
work·a likc. wit h a slightly smalle r 
(ootprint a nd more expans ion !lots 
tha n the PC has a\'ailablc . bu1 the 
M21 is a pint-sized transponablc 
that is in 1hc running for 1hc 1itle of 
the smallest IBM compatible laun· 
chcd so far . Olivetti claims tha1 
they're 10 all intent s and purposes 
101ally compallble. 

Tak ing ,ts cue from the micro 
press. Olh·cui had bot h machi nes 
running 1hc Microsoft Flight Simu· 
lator at last .... cc k's launch. This 

Imagine goes 
into reverse 
Imagine has made an abrupt about· 
turn on its plans 1ocu1 prices on i1.s 
games software 10 .0. 95. 

The reversal by the Ll\'Crpool 
soflwarc publisher rcmo, ·cs the 
threat o f cx1inc1ion from smaller 
compan ies. ·w e hadn't appreciated 
the effects of our action on the 
market place." '3id Imagine direc­
tor 1im Best. ·1t ~ould pu1 smaller 
so(1ware houscsou1 of busi ness and 
1hal°s not 1hc kind of ac11on we arc 
into .' 

While 1hc smaller firms had 
howled wi1h pam al 1hc ongina l 
decisio n ( IMue 53). 11 appean that 
some or 1he large ones ~ere leM 
concerned. 

lmaginc's di1hcring on pricing is 
perhaps a renec11on of the sla te o( 
I he games market . There hasbeena 

program has beco me a de fac10 
bench mark !or PC compa tibility . 
Microsoft Windows, v.hieh hasn't 
officially been de li\'cred )Cl. was 
also up and runni ng. a nd was clear 
evidence that Oh\cll1 has friends in 
high places . 

The machines 1hemsch·es ha\ 'C 
nea r identical spex. The CPU ,s an 
8086 runnmg at 8;\·f Hz and the ba51c 
machmc has 128K RA M plus two 
360K 5.25 ill' Ooppies. You can 
e xpand RAM to 640K and 720K 
Ooppies are also 3\' ailable . There· :!) 
also a fac1li1y lor running a IOMb 
d1~k on the M2.&- it could also run 
on the M21 bu1 an Oh\ eui <ipoke:!) 

drama tic fall in sales since Chnst· 
mas and some soflware oompan ,es 
hA,·e cut back their ad,·crtismg 

man reckons the disk ,~n·1 robust 
enoug h 10 mo"c: around a lo1. 

The M24 scoreso,er the 18~·1 by 
ha,'lng sc,·en expansio n slots, and 

serial and parallel interfaces \> 
already built in . 

The IBM ke)hoard problem has , 
been soh·c:d 11.·i1h a rudge : )'Ou can 
c11hcr gc:1a siandard IBM la)·outor 
a more logical Oh,cni ooc. ~,th 18 
func1ion kc)'"· 

The M24 is going 10 be the main M21- 30tbsotlBM funcUoMNly. 
focuso (Oli,c1t1'sat1entiono\'erlhc 
Sum mer. h will be 3\·Jilable from September. a!1cr 1he 24's produe· 
May. probab lypnccdJustundenhe lion has been buih up. The 21 will 
IBM PC. ~h1lc the: M21 isn' t liable cos1 about the same as the PC 
to co me on 1he market un1il Pon ablc. 

IBM opens windows on PC 
bodgeis as a result . IBM UK has broug ht the 3270 PC 

Oth er companies see th is decline across the A1lan1ic. 
Out 11 may prO\'C 10 be a 

sign,rican1 addition to the PC family 
because it marks IBM "s imple­
mentation or v.indows on a micro . 
Se\·en windov.,11 are available on the 
3270 PC - four displa)fog data. 
two no1cpads. and one v.orking 

as an opportunity Cor thcmscl\·es . Launched last October in the US 
Sulius Software o( Bath bel1e,·es ( lssue34).the3270PC1sli kcly1obc 
1ha1 there will be an increased acoginaoorpora1ccompu1e r user's 
deman d ror educatio nal soflwarc . wheel wi1h ils commun ications 
'The pub lic is clea rly bored with facilities. its large memory and its 
arcade- 1)'pe games,' sa id director £4.600 price 1ag. 
Elizabe th Edmondson. 'They want 1------- ----- ----------1 
somct hmg more v.·or1hwhile.' 

There is some indiea1ion that this 
malaise: in lhc games ma rke1 is not 
res1ricted to the UK. American 
company Penguin Softwa re has 
announced tha1 it is increasing its 
disk-based so(tv.·arc from $19.9510 
$29.95 because o( increased pro­
duct.On and ad\·e rl ismg costs. 

Gowling Marketing Ser.'ICCS is 
prcd1c11ng m1crosoflwa re sa les 11.ill 
101al £12.6 million by the end of the 
)Car. This has 10 be se t agains1 
earlier es11ma1es or £20.0 million . 

ACT' s spoils 
ACTs ane mpt 10 buy the manu! ac­
turing rights to the Sirius from 
bankrupt Vic1or Tec hno logies has 
ad,•anccd ano1her s1age. 

Th e boa rd of Vic1or has agreed 
the terms or the deal which lea,·e 
Victor 11,•i1h the distri bution right s 
for 1he micro in Nonh and Sou 1h 
Amcrka. Vktor ~ill also cam a 
royalty on each machine that ACT 
makes . 

There are still a (cw hurdles for 
ACT to overcome as the deal with 
Victor is subjec t 10 negotiation of 
the de tailed agreement and a pprov· 
a l by the bankru plcy courts. The 
deal has already been appro,·ed by 
the major cred itors. 

Meanw hile Chuck Pedd le. 
founder of Vic1or Technologies. 
has announced 1ha1 he is close 10 
launching an IUM-oompatible ,·er · 
sion of the Victo r 9(XK), 1he sister 
machi ne 10 the Sirius tha t only 
differs m its ex1emal styling. 

--------- ~ - -

• • SOFTWARE The new releases 

Home 
eo-octor. 64: Keep 1rack or all 

those house ho ld financesw,th 
Home Budge t from Kuma 
Computer.Ii (07357) 4335. 
price (9.95. 

Games 
88C: WNt to ftnd out ...... tM IICC ._... ...... __ Clotc. 

... T ... Malek fTom an. (01· 
533 29181 or Crick4I fTom 
l'Nlcsoft (0283-44904(. T1N 
Peaksoft p,a,t Is IYail.lMe for -........ 

TWs wttlc'• ~ -lnstmat er 
ldHn , 1oocl runMf), 
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Spectrum: Sti ll on the sporis 1heme 
CRL has re lca~d a 30 
simulation of the Olympics 
(not the whole lot . jus1 14 
c,·cnts). M1cromcga has 
brought out a nother game 
(catu nn g 30 graph tC$ called 
Code name Mai. a varia1ion 
o n 1he save-1hc·Earth·from· 
aliens theme wi1h a few novel 
twists. If danger and quick 
reac11on~ are more )'Our 1as1e 
look out for Timcbomb from 
C DS Micro S)-slems (0302· 
74-1129). Monty Python com· 
cs 10 the micro screen wilh 
Oucs 1 for 1he I lolyGrai l from 
Dream Soflware (0256-
25107) which also has on oUcr 
a do-it-yourself ad,·cn1ure 
prog ram called Dungeon 
Builde r. Mea n11.h1le Phipps 
Associate s (01·393 0283) has 
doubled the size o( the map m 
1he Forest (an orien1ecri ng 
game) 10 11.200 square km. 

Orie: Pasla Blasta from Arcadia 

(0792-403363) is 1he firs1 in 
what isdcsc n bcd asa trilOg)'Of 
g3mes called Pas1a Wa rs. 

"-= P & P Micro Ois1ribu1on. has 
exte nded its hs1 o( imports 
with a m)'Slery called Murder 
by the Dozen from CBS 
Software; Legacy o( 1..1)1· 
gam)·n. 1hird s« nario ,n the 
Wizardr y series: a nd J ump­
man from Epyx: which fca. 
tures four variatio ns or play 
and JO ga me lc\clS . 

Business 
BIC:Twoi ntegratedaccou ntsp ack· 

ages ha\·e been released for 
small businesses. Small Busi· 
ness So(1111•arc is from Acom· 
sof t a nd ln1cgratcd Account· 
ing is from Oiamondsofl (061 • 
485 8705). 

- HX·20: l.uMfflul1< 10962· 
525931 could lle ,.,. "",._. 
fortNeat ..... OfltittfflOft 
wllo wants to inake ifntMt 
-Md HPulc:.-

Murder .,. U.. Dozell - Oftftul? 
IBM PC: Cut )'Our energy bills wi1h 

lhe EnergyCost Manage ment 
Sys1cm from Allied Aims 
((P..8.)45320) and gel an IBM 
PC thro~n in. The whole 
package costs £8.500. 

CPJM, MSDOS, PCDOS: Plans1ar is 1he 
latest rcle~ from MieroPro 
(01-879 1122) and provides a 
finan cial planning and repo rl· 
ing S)'Slem with 32.<XK> cells 
per spreads heet. I.CMX> 
sprea dshee1s pet project and 
graphks. Sage (0632-761669) 
now has a n e nhanced venion 
or its acco unts package called 
Sage Plus. 11 features 9.999 
accoun ts as opposed to 999. 



..... * ... · .... 

'Dataplus have made their name supplying compu ter peripherals at competitive prices. 
I believe that we have now found the best price/performance daisy wheel alterna tive 
to dot matrix. The ideal printer for both data and word processing. Truely, a high quality 
machine at an affordable price. As Managing Director, I guarantee you won' t buy better.' · 

So whatever your computer - BBC, 
Spect rum~Commodore* , Dragon, Orie, 
Apple and many others - make the most of 
it and turn your computer into a quality 
printing system for home correspondence , 
documents, short stories and business use. 

Use standard stationery or, for ONLY £79 (if 
ordered with your TP1) we will supply a 
tractor feed so you can use continuous or 
fanfold paper. 

This is just one offer you can 't miss. To 
avoid disappointment RING NOW on our 24 
hour answering service 0242 527412 to place 
your order quoting your Access/Barclaycard 
No., expiry date and full name and address 
OR complete the coupon below and POST 
TODAY. 
Please allow 28 days delivery . If not 
completely satisfied return goods in original 
packing wi thin 10 days of receip t and we will 
replace or refund your money in full. 

For technical queries telephone our Expert 
Hotline 0242 37373 or visit our showroom at 
39-49 Roman Road, Cheltenham. 

SPECIFICATIONS 
Pr1nl Speed: 120 wpm 
Character se1 128 ASCII 88 printabkl 
CNr11tter spacing : 12 CA 
Pr1n11ng: Unldirec11onal 
Pape, w\dth: 13' mu . 
Writing line: 10-5· 126Chatacter 1,ne 
Une sp.1elng: 8 lines pe, Inch 
PflC* Feed: Frietk>n. single aneet or 
lanlOld. 
2<10volts.50H.z 
Dimensions: (H)&.•· (W) 19,5· (DI 12.,· 
Weight: 18.5 lbs 

Q~~ 
Oper11or Control s; Power OM)II , top 

ol IOffl\. lmpteffk>n 
cor'llrOl•(5~s> 

INTERFACES p.,,,1,e1 
Centronlct cornc>1tible, 7 bl1 p,waJtel 
d,ala, 3control linetj data, strobe. busy , _, 
Sorlol 
RS232C c:omp,t1tff . 51:>-19200 BPS, 
parity and Charectet bit length all 
switch Hlectable. 

0. t•pl us,-PSI Ltd 39-49 Aomfln Rold CheltenhflmGL51800. Reg . No, 1715271 Enoi•nd. 
Offer open to UK only white stoeks LliSt. 

lro;;;,T;.,;;;;;;;:;;;;.;;o,:;;;,;;,~·~,~~~ - - - - - -
I Please send me:-

I Ott Description Prk:e Total :=::=,mJ.~'::::o~!T-..._-US--~~ 
I TP1js)wlthRS232 f:250 ~~Accfl;sf9afci1~rd · 

1, --4 '_.,.a_ ... _ __ ---1-11111111111111111 
TP1 w11h c.-iuonlc £250 

l~+ '-m_.a_oco _ _ _ __ -+--
I Interface c.bfeS 

l~+ ... -· _·~_ .. _'~------+- ­
I Tractor Feed 

To<~ 

Expiry <Sale of catd 

Stgna.ture . . 

.... ... 
I · De4e1e 11 •PC>licab6e 

:••. :. "•" :. :-•. : : : ..... I Poslcode . ·· · ····· · · · ················· 
Teteph(lne No:., .. 
M1k&'Modelol myoomputer .. ... 

. . . . . . . . . . . .. 
• • • • • • • ... • • • ... I : .... :··1 : :··: : : ... : ... : • ... : I PCN5 

'---- - -- -- ------'- -- -- ---- --- - -- -------- _J 
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Sperry makes major 
bid for IBM market 

Rapid drop 
The price or Viskorp·s Vision 
mousc.<Jri,·cn sor1w.1re has come 
do .... n sharp!) ' as 1he original Win­
dows/Icons /Mice programs 
(W IM Ps) begin 10 look o ulland· 
ishly cxpenshe . 

Spcrry. thc mainhamc spcciahs1. is 
1hc latest in 1hc gro-.mg hst of 
companies to announce an I OM PC 
compatible micro. 

But the Sperry Personal Compu­
ter orrcrs a number of plus points 
that arc designed 10 gh·c i1 an edge 
O\'Cr lBM . 

Although prices arc not yet 
finali:s.cd. 11 look s as 1hough u ,.ill 
undercut IBM by around 10 per 
cent on a hkc for like comparison . 
Th e Sperry PC also has a serial 
RS232C m1crface as standard 
1ogc1hcr "ith an 8088 processor 
that runs fas1cr than 1hc \Crsion 
used in the IBM PC. 

In addition it has enhanced 

colour graphics. a baucry backcd­
up clock and a slighlly remodelled 
kc)board . The high resolution ,cr­
sions of thc Sperry PC can generate 
256colours(comparcd10 IO~rs 16) 
on screen a1 rcsoluuons ranging 
from 320 by 200 pixels up to 6,W by 
400pixcls. 

With the addit ional features in· 

eluded as sta ndar d 1here is plcnty or 
,;cope for expansion w11h fhe spare 
slo1son the bas,c machine and 1hrcc 
o n 1hc high resolution hard disk 
\Crsion . 

Spe r ry is cla1m1ng a high degree 
of compatibi lity \l,1th 18?1.·I and in 
suppo rl of the claim ii cites a sul'cy 
carried out by a lJS magazine 1ha1 
put Sperry a1 the top of the list of PC 
clones. with acompat 1b1lit) of99.4..t 
percent. 

As one \l,ould cxpccl from a 
ma inframe compa ny. a range of 
micro/mainframe commu nica tions 
facilihes arc a, •ai lab le as op1ional 
extras . 

Th e Sperry PC will be announccd 
this week at 1hc 1-1.ino,e , Fair for 
dc li,cry 10 co rporate cus1omers 
later m 1he )car and to dealers in 
Septembe r. 

Rapid Termin als, UK d1stnbu· 
1or or VisiO n. has slashed the 
price or the applications manager 
from £375 to £80. This element of 
VisiOn is ccn 1ral 10 1hc S)'$1Cm and 
the red uct ion will make VisiOn 
more anrac t ivc against compct i· 
tors. but 1he a pplica tions tha1 it 
drives still push the o, ·crall cost 
up . 

VisiOn Sta ner packs rcHect 1he 
cut to 1hc app lica tions manager . A 
bundle with spreadsheet. graphics 
and mouse coses £735; with \!>Ord 
processing added the price is £970. 
Both prices arc exac tly £200 below 
the ir tags at VisiOn's UK launc h 
last )'Car ( ls.sue 39). 

VisiOn. ha,·ing no icons. was 
nc,·er a !rue WIMP but \!>hen 11 

was first pubhciscd 11 looke d like a 
reasonable low cos1 alternall\C to 
Apple's Lisa. Smee then C\Cnls 
ha,·c mo, ·cd on - Microsoft and 
Digital Research ha\c dc\'e lope~ 
similar systems on the back or 
opc ra 11ng sys1ems. Apple has cut 
the cos1 of Lisa and miroduccd 
M3a n1osh. and third·pany so!1· 
ware suppliers ha\'C not Hocked 10 
Vis1corp's s1andard . 

Rapid is on Q.19-1 26271 . 

At last .•• A joystick that works! 
Cambridge Computing bring you the first programmable joystick­
at a price you can afford. 

Interface 
e Easytoprogram 

e 1konbc>ltdmemory 

£34~ 

• SeHoentnng 
e 8 Dwectional ffilCf0$ Wltched action 

• 2 independenl tire buttons 

Tape 
• Ea.sytou se prog,-,nenablef the interface 

IOwOtl(onALLaotfware 
• KHPS • recotdof •lyourgames - soyou 

ON( need to tel i1 aboul each game once! 

r ,ie-lllndmt:· FOl'Sc,ect,- PCN4 484-, 

Telephone us now for your nearest stockist! 1 ""''""· '"*'- .,.u "'-'•§ , ..-_,_,.. - ,~ '····--I 
'II DC co TIN~ I '"*'-11.:1T .. 11C27.90. . mlder,tylblllO I ,, (AMIRI E MPU '-I I '°'''""~"""'° ·- -· c .... ..,.eom,,u,.,, .. ,.. I 

.I __ 1_0_,«_on_ w_._,k_. c_•_m_bri_.dg_ •_c_es_aa_ z_T_•_lepho __ ""_o_=_ ·_2_14_4_s_1 ---L~ ~-=~-~-;~~~;~-:::~:~-:_-;;;~;;J 
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PRICE BREAKTHROUGH 
PAINTERS : 
EPSON RX80 ............................................ .. £249.00 
EPSON RX80 FfT ......................................... £279.0 0 
EPSON FX80 ........... .. ..................... £379.00 
JUKl6100 .................................................... £375.00 
STAR DELTA 10 ................................... ....... £365 .00 
KOC FT5001 ...... ..... ................. .................... £259 .00 

MONITORS: 
SANYOMONODM2112 ................................ £75.00 
SANYO MONO DM8112CX .............. ............. £99.00 
MICROVITECCOLOUR 1431 ................ ..... £197.00 
MICROVITECCOLOUR1451 ..................... £297.00 

PLUS FULL RANGE OF SEIKOSHA 
PRINTERS, TORCH OISK PACKS 

ALL AT INCREDIBLY LOW PRICES. 
ALL PRICES INCLUSIVE OF V.A.T . 

m'icrolFIAS1f 
Thell-1a 

01-7291778 

57 Hoxt on Square , London N.1 
PHONE FOR PRICES & FULL RANGE 

30 HOUR BASIC 
ORIC 

EDITION 
£6.95 

incl. p&p 

N .E. C. 's best se lling pro gra m­
ming course now publi shed for 

the Or ie Micro. 

Avai lable from bookshops 
or direct from: 

NATIONAL EXTENSION COLLEGE 
18BROOKLANDSAVENUE 

CAMBRIDGE 
CB22HN. 

.... 
1tOO •lOO 
1f0.l..0C " 
1tc ~ 100. 
1'07200 " 
ltQ ,t. ll 
1'°900.S 

'"'" 

cOfld,..t• .. ,,, 

:~:.moo 
. ,91.toOO -· 

"' P roles ..onal 6502 A n~• 
lo, D,seSpt.-ms 

• lndvf.try Stlotld•d lnt tl f,1t1 
... Competob lt w,1h St ~d 

Edi1or1Cex.~,1K11 J 
"' full Oocumen t •lion 

;l!•t .... ,.,11, ... 11 .... 
;5'11 tM o ,r ~ct•• 
;f1 11i1"n1 • 

: ..... •""''' ORDER 
YOURS 
TODAY!! 

Now your 88 ( Co.puter c•n be used to devtloo •ny sh e 
.ac h ine cod e p rogr H - in ont 90! f •cllhiu incl ude 
Cond .Asse .t>ly , Pseudo-,O()s . , h t . l. i br • r lu , P119ed Ol p, 
loc11l L•bel s etc . f or qu 11lit y dev e lopeen t - u u VASN! 

see PAESTEL 288 050 49 

19lt 9'11 OOU lu ' ~~II! J -1•t1 t •U 190( ~ " HU 01.SCI 

: :: .... ~:.Jy1J])R] ~ 
t,l l l l fUI HU 

PO Box 256 Watford . HEATS W01 SHY Tel 10923153514 

NOW AVAILABLE FROM 

JOE THE LION 
THE ULTIMATE IN ORIC I (48K) AND 
ORI C ATMOS ARCA DE ADVE N TURES 

LOKI 
CUIINO IITHIJI THI lt.&T80AJID OA JOTtTtCK °'1'10N I 

A s reviewed in Personal Compwer News 
Issue 55 (Marc/13 1, 1984) 

"Th is game is o f a remarkably 
high sta ndar d, especially given 
the limitatio ns of the Ori e. I'd 
be hard pressed to think o f any 
arcade game 1ha1 combines 1he 

use of graphics and sound to 
bc11cr effect . so if you own an 
Orie you need thi s game. All · 

credit 10 Joe the Lion, " 

To order this remartable adventure 1111 In the form below, or 
telephone 061~366 5935 with your Aue111Bartl1ycud number. 

Please rush mc ... ..... . copic(s) o( Loki. 
Pn ct £6.45 eac h. (T oial £ ......... ) inc p& p/V AT . 

I encl0$C a cheque/postal o rder for the abcwc amount 
(made payab le to Pase Sort wa rc Ltd). 

Joe the LK>n. 157 Markel Strcc1. l l)·dc:. Cheshire. 
You " ill rect l\ C )'Our ad, ·cn1urc by rc1urn posl. .... 
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TW .. , 
& 2 
T 3 
&4 
T 5 

& 6 
.. 7 
&8 
T 9 
TIO 

GANES 
GAME TITLE PUBLISHER MACHINE PRICE 

1 3 FiQhlerPilol Dioilal lnleo SP £7 .95 
2 1 Cheouered Flaa Psk>n SP C6.95 
3 2 Manic Miner Proiecls BuQbV1e SP. 64 C7.95 
4 5 Scuba Dive Martech Dure ll SP, 64. 0R C6.95 
5 4 AlicAlac Ultimate SP CS.SO 
6 6 Anl Attack Ouicksilva SP C6.95 
7 7 Hunchback Ocean SP. 64 C6.90 
8 11 Fliohl Psion SP C7.95 
9 19 Wheelie Microsohere SP CS.95 

10 16 Stonke rs lmaoine SP C3.95 
11 12 Chinese Juaaler Ocean 64 C6.90 
12 15 Lunar Jetman Ultimate SP CS.SO 
13 10 Hobbit Melbourne SP , AC,64 C14.95 

14 22 Jel Pac Ultimate SP , VIC CS.SO 

15 24 Fred Quicksilva SP C6.95 
16 30 Pool CDS SP CS.95 

17 8 Rev . ot Mui. C's Llamasott 64 CS.95 
18 - Blue Thunder Richard Wilcox SP C5.95 
19 9 Alchemis t lmaoine SP C6.50 
20 14 MrWimoev Ocean SP, 64 C6.90 
21 13 OeathChase Micromeaa SP, 64 C6.95 
22 - Bua a boo Ouicksilva SP.64 C7.95 
23 27 The Snowman Ouicksil\la SP C6.95 
24 28 Blaaaer Alliaata 64 C7.95 
25 17 Skull Games Machine SP C6.95 
26 - Pinball Wizard CPSott 64 CS.95 
27 18 Space Shutlle Microdea l SP,AC,64 ,VIC ,DR.OR C8.00 

28 - Niaht Gunne r Diai1a1 lnleo SP C7.95 
29 - Horace & Spid . Psio n/Melboum SP CS.95 
30 - Twin Kina. Vall. BuaBvte AC, 64. VIC C9.50 

IIICROS 
Top Ten up to £1,000 Top Ten over £1,000 

LW MANUFACTURER PRICE DISTRIBUTOR TW LW MANUFACTURER PRICE 
1 Soect rum £99 SI .. , IBM PC (2,390 IBM 

3 VIC20 £140 CBM .. 2 AC T Si rius ( 2,525 AC T 

2 CBM64 (229 CBM & 3 ACTA rico t (1 ,760 AC T 

6 BBCB (399 AC .. 4 A lelll (2 ,755 AP 

4 Draa on 32 £175 OD T 5 DEC Rainbow 100 (2,359 DEC 

8 At ari600XL ( 150 AT & 6 £2.180 OL 

7 Oric1 £99 OR & 7 (3 ,076 WANG 

10 Ao ale lle £750 AP & 8 (1 ,984 NCR 

5 ZX8 1 (40 SI T 9 7 £2,595 CKC 
9 Electron (199 AC & 10 - (2,645 DGL 

These charts are compiled from both 1ndependenl and mu1t,ple sou,ces across the natJ()n They reflec1 whalS happening m high s1ree1s 
dunng the fonnighl up to March 8 The games chart is updated every other v.eek 

Neither mail order nor deposit-only orders are included m these l•shngs The prices quoted are tor !he no-In Is models and include VAT 
lnformat""1 10< the top.selling micros ,sculled lrom reta lers and dea•ers throughout !he country and ,s updated every month 

PCN Charts are comp,ted excluswety fOf us by RAMIC, who can be contacted on 01-892 6596 



Caught out by 
Catch 22 
I wonder how many 01hcrs ha\'c 
been caught in the Ca1ch 22m:atcd 
by computer manufact urcn. 

Lurcdb y1hcspccifica1t0ns. I was 
an e arly purchaser of the Orie· I . 
for which I paid 1n those heady days 
£175. The machine never came up 
10 the ad,·crtised spccifteahon. but I 
was not 100 unhappy "' ith it. 
f low c,·c r, I am appa lled 101hmk I 
will ha,·c to pan wi1h. perhaps. a 
further £50 to obtain the machi ne I 
should ha, ·c had 10 begin with. \\1lh 
bul a few dero rall\ 'C differences . 

I am a disabled middle-aged man. 
li ving on a pension. money is 
perhaps tighter for me than for 
some and I now ha, ·e to decide 
,.,,hcther lo find £50 10 'upgrade' to 
1hc machine I thought I should ha,·c 
had over a year ago. I cannot afford 
no11oifmyi n1c rcs1 incompu tmgis 
10 be maintained, or I,,-. ill soon h:n·c 
an obso lete machine on my hands. 
Wh)' is it always assumed 1hat 
co mput ers art the pla)1h1ngso r1he 
rich and young . 

Some older. poorer typesgc1 a lo! 
out ort he m 100. 
ATuwm. 
Do~·tr, Ktm 

Hand faulty goods 
straight back 

I nc,·c:rfa1ltobcamazcda 1thepoor 
quahty or some hardw are and 
soft ...,are on sale. M) ' advice to 
readers who ha\'e received e x· 
trcm cly poor quali ty products is to 
decide whe1her the product is 
sub-standa rd (i~ docs not do com· 
pletely the job it is supposed 10) 
1hcn ir not to 1ake or send it back to 
the vendor . 

If 1he \ICndor canno t gl\·c )OU a 
replac:tmcnt ...,i,h !he fauh s elimi n· 
a1cd. you should ge1 your money 
back . I( 1he ,·endor rd us.es eithe r. 
you ha, ·c recourse to the Trading 
Stand a rds OffJCC ...,hose add ress 
a nd telephone numbcrcan be found 
in the Yellow Pages. Mose chain 
stores will gl\·c you your money 
back ir you insist that the produ e1 is 
be low standa rd. 

I( you have purchased sortwarc 
and find it docs not load aflcr a 
while .or has got corrupted. )'Ou c.an 
send the iapc or diskeuc back ror a 
replace ment . "lllis is beca use )'OU 

ha, •c notonlybought the media. bu l 
the so'1'4'are on ii as we ll - some 
publishers might char ge for the 
replac:tmcn t. but t hisis unusual . As 
an example, Melbourne Hou se 
replace d my Hobbi t free or char ge. 

10 

Don 't carry a LOA D on your should ers, 
unburden yourself on PCN's lett ers page. 

c, ·en though I pointed out that lhc 
1ape may ha, ·c been damaged by a 
faulty cassette recorde r. They c,·en 
scn1 back 1hc cheque I had scn1 for 
the rc1urn po5t.1gc. 

Poor l,()ftwa rc 1.1, rire :b many 
readers arc .... ell _. .... ·are - bu1 this 
can also be classed as sub-s1andard . 
I go1 my money bac k v. hen I 
returned an assembler package 
beca use the ,·ers 1on I had trunca ted 
1he assembly display so pans or 
s1atemenu were missing. This .... as 
not the only fault . but the fauh tha1 
would demonstrate 1he produet 10 

be sub·standard. 
Users should not only read 

magazines to be made a .... ·arc or 
rogue produclS. but can imprO\IC 
the ove rall quality by not acce pting 
sueh product s and maki ng the 
supplier a .... are or 1his by returning 
1he m. An incrcdibely inadequate 
piece of sortwa rc is not a joke. 
John Da~·its, 
Burton-on· Trtn l, Staf/s. 

Why should authors 
expect so much •.• 

Taking up points raised in Random 
Access (Issue SI) by C Kctche ll: 
"'hen pape rbacks were in,·en1cd 
and cos1 6d (2 .Sp) and hardbacks 
cost two shillings. George Orwell 
rcvie,....ed the first batch or Pen· 
gums. H e made two poin ts that are 
pe rtinent to 1he sortwarc price 
deba 1e . 

Someone with 1wo shilhngs 10 
spend on books (1t the pncc or a 
hardback). is more likely 10 buy 
pape rbacks . but unlikely 10 spend 
the full two sh1lhngs on books. 
However . many people ..., ho 
cou ldn'1 afford hardbad .s could 
afford pape rbacks.so boot.sales. in 
1erms of sales ,·aluc, would in· 
crease . The on ly people who suf· 
fcrcd were 1hc prl\·atc lendi ng 
libr11rics. 

Sadly. there have been 100 many 
stories abou t 16-year-old sortwa rc 
millionaires. so 100 many au1hors 
expect lo make a mint on 1hc game. 
11 is unrea lis1icrorsoftware authors 

to expect 10 make a h\'ing from their 
writings. a ny more 1han boo k 
a uthors do . 

So let's ha,·e 10 .... er rO)'a ltics and 
cheaper software. and make piracy 
unecono mical. which is 1hc most 
potent ...,capon "" C have againsl the 
piru1c:s. 

Sor1ware publishers ha,·c one 
adva n1age O\'C:r boo k pubhshc:rs -
1heir medium. 1hc casscuc. is 
readi ly reusable, unlike p:,pcr . 
While stoc k in\lcs1mcn1 ma )'be high 
for any one program. a high 
proponio no£1he in, •cstmentcanbe 
re used for anot he r program should 
the first program pro,·e unpopular . 
Pushing the analogies further. (and 
why not?) shouldn'1 somebody be 
co llecting all thi s sort .... ·arc in a 
National Collee1ion? How else will 
researchers or 1hc ruturc learn that 
the first politica l arcade game was 
Prun es of Pcngc ? 
Kti rhOlltrt, 
Crowborough, E Sus.su 

• •• price the pirates 
out of business 

Wo uld someone exp lain why I can 
go in10 any High S1rce1 shop and 
pur chase a music ca~nc for half 
the pncc of a comput er casscue ? 
O assica l or pop? 

A cassette or Beethoven 's 9th 
S)mphony. runnin g for 111.t hours 
and con1a1ning the skilled product 
or a complete sympho ny orc hcsira 
plus a large cho rus. l)pically a 
1housand man hours or work (in· 
elud ing rehearsal s). is barely corn· 
parable v.i1h a compu1cr program 
running for Ill.! minutes and the 
produc l of a 100 hours· work . 

Ga mes programs. in panicu lar. 
frcqucn1ly appear to be copies or 
each 01hcr. (how ma ny varian ts o r 
PacMan ha,·e )'Ou seen ?) but 1h1s 
apparen tly has no effect. 

With both Com modore and Sine· 
lair clai ming to ha, e sold O\lcr I 
million compu1ers e ach. the old 
excuse or the speci alist market 
cannot be tr ue. 

We, the customers. a re frequen1· 

ly accused of piracy if we make 
back-up copies o f our own proper· 
ty. bu1 wnh cur rent prices. 1he 
industry has on ly itself to blame. 
Mr 8 lVlgglnM·orrh. 
Wattringbury, Ktnl . 

Misleadingads­
isit deliberate? 

J'dlikctodrawreadcrs'at1e ntion10 
a practice I don'1 think is fair . 

I was searc hing for a new print er 
and rea lly wanted an Epson since I 
knew they were reli able. As I cou ld 
in no way arford an FX80 I had to 
con~idcr 1hc RXSO. 

Loo king at the ads led me 10 
believe 1ha1 the RX lacked a 101 of 
1he foat urcs of the FX. mainly 1he 
underlining. sub and supersc ript, 
i1alics and the CRT grap hics. 

The dealers I vis11cd backed 1his 
up. so I found myself looking al 
Epson compatibl e printers .... hich 
ofrcrcd the features 1ha1 1he RX 
lacked. E, ·entua lly. thoug h . I found 
a deale r "ho knc""' the RX and 
surprisingly I found i1 had all the 
rea1ures jus1 mentioned. 

Arc 1hc dealcn .... ho place the ads 
genu ine ly unav.·,1re of the fea1ures 
or 1hcir goods or 1s 1his an c:campl~ 
of a n e xpensi,·c model being en· 
hanccd m buyers' e)·cs by implying 
(and. in some cases. s1a1ing) 1ha1 ii 
has mo re ad, antagcs o\!Cr the 
chea per model than 11 ac1ually has'? 
Pt1t Gaunt, 
London NW/0 

To u,·oid rhlS. 11 might be M'ist 10 gtl 
information from tht manufac1urtr 
tH/ort going shopping - Ed. 

QL-l'llwaittill 
Mayor Christmas 

There has been much eri1icism in 
1he pastmo nthorS inclair' sOL. Not 
about the machines. but the lack or 
them . With head lines such as 'O L 
may be creating a cap11\c audience' 
and · Disillusionmen1 in wakcorO L 
days· I was feeling quite d1sheart· 
encd. I think peop le arc missing 
the poin1 - 1hc OL is a good 
computer . 

I .... ould be prepared to ""'ait 1ill 
the end or Ma)' for o ne . Unrortu· 
na1ely. I can not afford one smcc I 
am onlyc le\'en )'Cars old. but (do n '1 
tell an) ·one) ·1·mwa11ing to see..., hat 
I get for Christmas' . With Ps1on 
dc, •eloping a da1abasc for 1hosc 
"'ho sub:sc"nbe to OLUB 11 seems 
well wort h the wail. 
J Park~,. 
Sr«h/ord. Bim,inghum 

Share yo u r thoughts in the 
UK's liveliest micro weekly 
letters columns. Fu nny , feisty 
or fanciful, your lcllcr could 
win you £.IOir it's of st ar 
status . 
WIIITI.TO: Random Access. 
Personal C<,mpwtr Ntws. 
VNU, Evelyn House.62 
Oxford Strec1, L()ndon W I A 
2HG . 
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PRINTER EXTRAVAGANZA 
o4·1:; '~ We challenge you to find a better deall 

(1 a ((0 

~~!:~0
"'

0 

EPSON PRICE CRASH 
EPSON RX80 (DOT l'IATRIX) •••••••••••• £199 + VAT= ms .s, 
EPSON RX80FT (DOT MATRIX) •••• • •••• £229 + VAT= ,,.., _,, 
EPSON FX80 (DOT MATRIX) • • •••••••••• £319 + VAT= ,,., io 
EPSON FX100 (DOT MATRIX) ••••• ••• ••• £415 + VAT= mrn 

DAISY STEP 2000 or UCHIDA DWX 305 
(new low cos / - high quallly Dalsyw heell •••• £279 + VAT= u20.s, 
,IUKI 6100 ••••• •••••• •••••••••••••••• £379 + VAT= ,. ,,_., 

CCP 40 (New amaz ing portable 4 colour prlnter / ptollerl 

••••••••••••••• •• ••••••••••••••••••••• £109 + VAT= " "-" 

BROTHER HR15 • ••••• •••• • •• •• •••••• £389 + VAT= """' 

l'IEW WW PRICES 
l'fT 80 (DOT l'IATRIX) ••••••••••• •••• • £194 + VAT= m310 

OKI MICROLINES ••••••••••••• NEW LOWER PRICES - CALL 
FIDELITY 14' ' COLOU R MONITOR 1!11' COMPOSITE VIDEO 
•••• • •••• ••• •• •••• ••• •••••• ••• ••••• ••• £189 + VAT= ""-" 

l'lANY l'IORE PRINTERS AVAllABL£ - OVER 200 SCl(UK) BARGAINS 

SEND NOW FOR OUR FAMOUS CATALOGUE 
Wt: WILL MATCH ANY GENUINE PRICE . 

\)S SCl(UK) IS NEVER BEATEN ON PRICE 
p.r,\)\Jo 

1\\f.. f ~ 
.:.:,rtfJ .... ~f..~ ·' . ~ -" ' ~ll:«1111" :1 -..a=.: \ 

..: !WA.l:CC,t=... 
'~ ffilfNij;,jij _. 

f-=:3 

rilJ for c heapes t pri ces 0730 61745 
0730 63741 

... 

-

STAR GEMINI lOx ••••••• £198 + VAT= m, .,o 
STAR DELTA 10 ••••••••• £325 + VAT = m>.1> 
STAR GEMINI 15x ••••••• £325 + VAT= ,,,,,, 
STAR RADIX 10 •••••••••• £499 + VAT=<>»-•• 
STAR RADIX 15 •••• ••••• • £599 + VAT = <688.8> 

MCP 165 (DOT l'IATRJX - NLQ) •••••••••• £325 + VAT =,,,,,, 
(the mu s t amazi ng OM printer we naue euer sold .) • 
Telephone now for details 

We hav e Interfaces for all types of • · 
computers, Including CBM 64. VIC 20. · 
AJ"PLE. TRS 80 , IBM . BBC . SPECTRUM . QL . etc. 

n HOUR StCU JUCOll Ot. LI VEAY .19.50 phu, VAT • BNOltAS OKDt lllS. BUlLDl l'IG SOCltTY CNtt., Ut..$. l'OSTAI.. OIU>t"5 - SANE DAY 
ALL OIIDt.lflS covr.ar.o BY THt NAIL OlllDtll PII OTtCT IO l'I SC ttUt t. • MTIONWIOE MJl'ITUlN'ltt COl"IMCTS AAAAt,Ot.D 

Its SUNDAY - Do vou realise vou can order NOW - We are open 7 DAYS A WEEK. 

... ~~.·.~ ... ··-SCI (UK) ~ 0130 s114s ""*..::::~·· .. -
1\ ..... , ...... ,1,,,.. ~ 073063741 l>ltl\l .. '~ 1 ''"' 

Ith\ H l,l,.,!I , '1' ...,, \\°' (i , ...... ,.,H...,, .,,.,,.,,,.,, luot 11, ,, .. ..,.,, .. 1 ..... ""'"'' 1111 .. ,,1111 n,' IP hth, 
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FA CIT 
NO PRINTERPROBLEMS 

-ONLY SOLUTIONS. 
With our reputa tion for produ ct de sign and developme nt, Facit are 

dedicated to provid ing int elligent so lution s to any data problem that arises. 
The Facit 4512 where option s arc standard is no excep tion. The Facit 4512 

is a ver sa tile 140 CPS, 132 column seria l matrix printer. Among its many 
standa rd fea tur es are se lectab le Facit or IBM /EPSON protocols. These a re 
en hanced by the opt ional IBM character gene ra tor, enabling the Facit 4512 to 
fu lly u tili ze the IBM persona l computers extensive gra phics set. These incl ud e 
96 cha rac ter na tiona l se ts, nea r Jetter quali ty, h igh resolution 2 pas s (18 x 17) 
mo no or p ropo rtional space d font. 

Jn add ition , its 64 block graphic Viewdata (Preste l) compatible 
cha rac ters, and 7 or 8 pin grap h ic mode enab les a 1 :1 aspec t ratio and thr ee 
di ffere nt resol u tions, thu s ensu ring more com plete con trol over th e dot pattern 
by th e data sou rce. 

Fu rth er deta ils of how the Facit 4512 can provide the solu tion to all vour 
busi ne ss, text and graph ic requiremen ts, are avai lable from Facit or one of our 
au thor ised d is tribut ors. 

So when comp arin g da ta pe riph erals think Facit - the in telligent 
solu tion to all your da ta problems. 

l=~CIT 
Facit, Maidstone Road , Roche ster, Ken t. MEl 3QN. 

Telep hone Medway (0634) 401721/7 

Authorised Facit 
Data Products 
Distributors 

Access Data 
Communica tions Ltd 
Uxbridgc, 
Middx. 
089559781 

Co mputer Periphera l 
Serv ices Lid 
Newport, 
Gwent. 
063365606 

Crowhurst Office 
Equipment Lid 
Leeds. 
0532501312 

Dovetail Computers& 
Peripheral s Ltd 
Brighton , 
Sussex. 
0273422454 

Hi-Tek 
Distributi on Lid 
Cambridge 
095481931 

Merit Computers Lid 
Wigan, 
Lanes. 
0942 495821 

!...._~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Lost in a maze ofbit sa nd bytes , trapped in a forest of error s, bugged by Basic? Whateve r the problem, 
CALL on us. Ou r panel of expe rts 1s at your command. 

Write to: Routine lnqmnc~. 
Personal Compwer Nrh's. 
VNU . E\·clyn I louse. 62 
Oxford Stree t . Londo n WIA 
211G. 

CBM cassette 
wants prime position 

QI re« nlly pur-chastd a Com­
modor e 64 and I am de light ­

ed wilh ii , hOWC\'er I ha ,·e IWO 
quer ies. Fln:t, when I try to load 
a program, aner a rew seconds 
thescrtt n shows-• Ready' and 
the progr am ha.snot loaded . But 
when I mo ,·e the cassette away 
from lh e compute r and tele,i­
slon set the program loads 
perf« tJy. 

Second. is there a home 
finan ce/mana gement progr am 
available for 64? 
A Yates, 
GT Y1m11ourh. Norfolk . 

AFunny things. cassette re­
corders. As you·"e disco­

vered . electrical equipment can 
sometimes be fussy as to where 
you put it and thi s applies 
part icularly to computer equip-­
ment. The thing is that any 
piece o f electrica l equ ipment 
genera1es an e lec trom agnetic 
field and this. in turn . can affect 
any other elect rical activi ty. 
Yo ur progra m is transmi11ed 10 
the compu ter along t he cassette 
ca ble. By puttin g your casse tte 
playe r next to the TV (a slrong 
gene rato r of electrical activi ty) 
yo u run the risk of co rrup1ion of 
the cu rren t in the cable. The 
answer, as yo u"ve alre ady disc" 
ove red , is 10 kee p the casse tte 
unit away from other elect rical 
app liances. 

O n your second poi nt . )'Ou've 
made a good choice in the 64 
which has a good range o ( 
semi-serious sof tware pack­
ages. Commod o re docs a varie­
ty of home and pro fess iona l 
utilities. Without more deta ils 
it' s difficult to help, but Kuma 
Compu te rs (07357 4335) has a 
program ca lled Simple 
Acco unts at £24.50 which may 
do 1he job . 

Alphacom into 
BBC will go 

Q Can you plea~ tell me If it 's 
possible to connect t ht 

Alphacom 32 pr inter to the BBC 
Model 8 , as I am upgrad ing 
from th e Sptt trum and would 
like to cont inue to use the 
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Alphacom prin ter . 
TK Caff. 
Barrow-on-Soar, Leics. 

ATh e Spectrum owners 
among us would dispu1e 

your use or the word ·upgrad­
ing", but if you call Advanc ed 
Digital Syst ems on Portsmo uth 
(0705) 823825 you can check 
out t he Peri ph eral Interface 4 . 
Th is allows th e ZX Printer to be 
connect ed 10 the Beeb , so 
sho uld also work for t he 
Al phaco m. 

II COSIS £24.95. and if yo u 
do n't st ill have your Sincla ir 
po wer suppl y yo u"II need a 
separat e power supply for it. 
A DS sells t his for £5.95. 

Orie VO 
explained 

QThe sales lean et for my 
Ork · I stat es that lhe « nlro­

nics printer pon can be used asa 
general purpose 110 line. 

I want to use my Ori e to 
decod e morse and teleprint er 
signals and want to fttd dal a in 
and get dat a from this port . 

l 'n t ried enr ything possible 
to find out the add resses. but 
e,·en Orie isn ' t forth coming 
whh the informat ion. Is ii 
possible to a«ess the port and 
d oe.i it need one add nss for 
inputtin g dat a and another for 
sending ii out? 
Da vit/ Dwm , 
L/a,idegfan. A11glesey. 

AThe addr esses you need are 
on page 3 of the O ric's 

RAM . which st art s at fo)OO 
(768 decimal ). In parti cula r. 
#oor-1 is po rt A. #.101·:oispo rt B. 
You can't use por t A as it's used 
to map the VIA controlling 
regis ters o nto page 3. 

In theory. to ge t dat a out 
t hrough po rt 8 , you wou ld first 
set addre ss # ooi:2 (the dire ctio n 
register for po rt 13) to 255. 
Then, you would POK E dam 10 
the po n with POKE 

# ru1.:.0.x(where X is a datum) . 
Yo u might want the ext ernal 

dev ice to set the acknowledge 
(AC K - pin 19 of the print er 
socket ) line o ( t he printer port 
high 10 signal t he Orie to wait 
be fore sendin g dat a. Your O rie 
1/0 rout ine would ha\'e to 
ANO(P tEK ( # OJt D)) with 16. If 
the result is 16 (ie bi1 4 set). t he 
external device is not yet ready 
for the next dat um. When the 
AC K line drops low. 

(r 1· t~K(#cnro )) ANI ) 16 will not 
be 16. so you can POK t # OJEO 
with the datum , and so on . 

To get dala in . you'd reverse 
t he dir ection of po rt 8 with 
POK E # OJF...2.0. t hen PEEKing 
#ooLOshould give you access to 
t he incoming dat a. 

You may need the Ori e to 
signal an external de, ,ice to wait 
unti l the Ori e is ready to 
receive. Th is can be done by 
ro KLing the PC R register at 
addr ess #0J 1-c with 240. When 
th e Ori e is ready. you can POK!· 
# oJLC with 192 to send the line 
low as a signal that the Oric 's 
ready to receive. Th e PC R 
regis ler sets 1he STB line (pin 1) 
of t he printer socke t . so this is 
t he line the external dev ice 
sho uld be checking. 

Generall y speaking. Basic 
sho uld be fast e no ugh to rece ive 
incoming da1a . but if it isn' t , 
you"II have to reso rt to machine 
code. in which case you 'd find a 
da t a sheet on the 6522 VIA 
(V ersa tile Interface Ada ptor) 
invaluable. 

Microdriven 
to distraction 

Q Two weeks ago I receh·ed 
'"''0 Microdri n s: from Sine· 

lair. I th ought they'd be the end 
or my program stora ge and 
access problems, but I was 
wrong . 

TheMicrodri\' es neededO.SK 
of memory to act asa buffer . and 
my progra m for s1orlng data on 
my dair y herd didn 't ha, ·e this 
amount of memor y to spar e. 
Nor did the Psk>n prog rams 
V\l·F ile and Vu-Cale du e to the 
lowerin g or RAMto p . I curttl 
my program by mak ing minor 
allerati ons, but failed '4 ith the 
t"'·o machine code pr ograms. 

Is there any way or sav ing 
these two progra ms and other 
machine code program s? 
Tim Overro,t, 
Gilli11gl1am, Dorset. 

A As far as we know. there·s 
no way to opcra 1e Vu-File 

and Vu-Cale with the Microd ­
rives. short o f a complete 
rewri1e of t he prog rams. This is 
beca use 1he memory loca tions 
used conflict badly with th ose 
used by 1he Microdrives . 

Yo u can replace Vu-File wilh 
Masterfile from Cam pbe ll Sys­
tem s, on 01-504 0589. Thi s is 
definitely Microdriv cable. a nd 
is a be tter pro gram anyway . 

Th e Vu-Ca le replace ment is 
liable to be a little more diffi. 
cult . and yo u might be bes t 
wailin g until Psion implements 
it on Microd rive. 

A s rega rds conversion in 
general. this is t ricky. but it can 
often be done. We"II be pu b­
lishing an art icle showing you 
ho w to do i1 in Issue 58. 

Self assembly 
for the Beeb 

g am a BBC owner and 
would like lo get to gr ips 

it s asse mbly language. I 
kn ow or at leas t thr ee books on 
the subject , especiall y written 
for the BBC micro , namel y 
th ose wriu en by Birnbaum , 
Fergusen and Sha"'' , and one 
recently publi shed by Smith. 

Yet so far I still don 't know 
'4hich one to bu y as I would like 
to get hold of a book '4hic h 
co,·u s most or lh e ground of 
assembly language of the micro . 
I would , therefore , apprecia te It 
if you wer e to suggesl the best 
buy. 
George Setrri. 
Gllaxaq. Malla. 

ATh e bes l wa)' o f lea rn ing 
machine language is to ge t 

the data shee t for lhe processo r 
then use an asse mblet and write 
program s with it. 

Starting with simple things 
like loadin g and transferrin g 
the registers to and fro m mem­
ory loca tions. you can then 
build up 10 more difficult oper a· 
tio ns such as jumpin g and 
branching. 

Th e data sheet is generally 
included as an index in mos t of 
the books availabl e. When 
buying one. make sure that this 
section is prese nt. 

Th e only things lo be learned 
fro m boo ks are the ins and outs 
of lhe architect ure a nd what 
eac h comman d does. in det ail. 
You will proba bly find that 
none of the books available 
covers the whole topic from top 
to bottom. Tho ugh there are a 
number of magazi ne articles 
which may be of help. 

S ince t he inst ruccionso n how 
to use lhe assem bler ar c in­
cluded in the BBC user guide . 
the only boo k you rea lly need is 
one that almost ' tells all" abo ut 
1he 6502 processor. 6502 
Assembly Language Program­
ming by Lance A Le\'Cnthal 
pub lished by McG raw Mill . ,i_J 
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BBC SPEECH 
\ 
PRICE BREAKTHROUGH 
Speech Synthesizer For 
The BBC Computer 

Totally unlimjted vocabulary is now possible with the revolutio,wy 
"SWEET T ALIER " Speech Synthesizer for the B.B.C. A or B Microcomputer , any series . 
The CHEETAH "SWEET TAI.KER" simply plugs into speech aocket IC99 within the corn 
No solderinq , no cutting of traclcs, no headaches . 
Based on an allophone system you can easily program any word, sentence or phrase 
incorpor ate speech into your software games . 
Fully tested and guaranteed. 
Complete with demonstration cassette and full instructi ons. 

UPGRADE YOUR 
ZX SPECTRUM NOW! 
The CHEETAH 32K Rampack simply plugs Into 

the user port at the rear of your computer 

and Increases the memory Instantly to 48K . 

• Fully compatible with all accessories 
via rear edge connector. 

• No need to open computer and 

Invalidate guarantee. 

• Why send your computer away and wait 

weeks for upgrade . 

• Fully cased , tested and guaranteed. 

Why wait 
any longer? 

ONLY 

£39.95 
Inc . VAT and p&p 

Also available : 

Now make your 
SPECTRUM 

and ZX81 Talk! 
The CHEETAH " SweetTalkef ' Just plugs Into the 

backofthecomputeru sl ng the existing 
power supply. Based on an allophone sys tem 

you can easily program any word , sente nc e 
or phrase. Fully cased , tested , guaranteed and 

compatible with all acee11orie1 via rear 

edge connector . Complete with demonstration 
cassette and full instructions. 

No more lonely nights! 

Terrific 
Value 
at 

£29.75 

16K Ran)Pack for ZX81 .... .. £19. 75 64K Ram pack for ZX81 ..... . £44. 75 
Prices include VAT. Postage and Packing. Delivery normally 14 days. Export orders 

at no extra cost. Dealer enquiries welcome. 
Send cheque/PO now to:-

CH€€TAH 
MARKETING LIMITED 

24 Ray Street , 
WHSMITH. 

Rumbelows 
London EC1. Tel: 01 278 6954 and all good computer shops 
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More hint s and tips to mak e programmin g a litt le eas ier . 

If you ', ·e got something to crow 
about ... a bil of magic that ' ll 
make the world a betler plact 
for m icro users, lhen send ii to 
PCN Microwaves--ou r rtg ular 

II readers ' hints and tips page. 
. We ' ll pay you tS if we print ii . 
/ We' ll payyoue, ·enmore ifyour 

I little gem gets our ,·ote as 
rnicroM·a,·e of lhe month . Think 

' !:,.~·. PtZ~ 6;~~ro~~ ::;:~: 
London WIA 2JIG. 

Dk'tronics 
keyboard OK 
I hav e a solution to the problem 
of the Ok'tr onics keyboard 
power pack mou nling inside 1he 
keyboa rd. The solut ion merely 
requires some insulat ing tape 
(sticky tape will nor do). 
• Wrap the insulat ing 1ape 
aro und the pillars unlil the 
printed circu il boa rd just docs 
not fit ove r 1he tape (4-5 turn s 
should be enough). 
• Push the PCB. holding both 
sides. over t he taped pillars. 
Th e tape will now bunch up on 
both the top and the bonom 
printed circuit board holding it 
securely. 

This holds it without screws 
firmly and secu rely without any 
movemen t . 
Stev~11 Adams. 
London Nl6. 

Making some 
Sharp points 
The followingare all st atemenls 
and comman ds which receive 
no men t ion in the Sharp MZ 700 

manua: 
TMON and TROA - trace co rn· 
mands which cover the screen 
with the number of lhe line 
cu rr ently being execut ed. 
cLS-clcars the screen. 
BOOT- this appear s to boot the 
Sharp in the vita ls. it clears 1hc 
Basic program and returns you 
10 the monito r. It appears tobe 
ident ical 10 BYE. 
A ND OM and F.OR are all re · 
served words but are not im ­
plemented. Thu s while you 
canno t Jet OR= io. nei1hcr can 
you ' IF (A<•o) OR (A•>o) 
TI IEN BOOT". The logical oper· 
ands are •.+an d - for AND O k 

and F.OR respectively. 
JOY - is the keyword for 
readi ng the jO)-Slicks. 

A number of peo ple have 
given the impression 1hat the 
MZ700 has notypcwritermode 
ie shift forcapiia ls. There arc at 
least t hree ways or doing this: 
Press shift and AI...PHA toget her 
to toggle typewriter mode on 
and off. 
Press CT RL and F. toget her to 
I urn the mode on and CTRL and 
F to 1urn it off . 
PRIITT CltRS( !i) and PRINT 

CltRS(6) respcc 1ively. 
In all 1hese cases. the curso r is 
solid for lower case and shaded 
for uppe r case. 
KeithOllett, 
Crowborough, £ Sussex. 

Memotech MTX 
compatibility 
Owners of Memo tech MTX S 12 
micros may like to know 
wheth er their programs run on 
the smaller MTX500 machine. 

Typing 11QKE 64122.0: 

NEw<RET> will make the 512 
beha\'e as ir it was an unex· 
panded 500. with Basic prog· 
ram s st arti ng at hex 8000 in· 

A program for programming's sake 
Th ere is a compu 1ingp roblem 
which goes 'writ e a progra m 
whose sole effect. when run , is 
to pri nt out a copy or itself . 

In the solut ion. you arc not 
allowed to cheat by using 
machine depen dent tricks like 
PEEKing the area where the 
pro gram is stored or putting 
'uST' into the keyboa rd 
buff er . 

Th e problem C3n be solve d 

in any language 1hough the 
ac tual method is likely to vary. 
You might like to pause and 
try to think or how you wou ld 
so lve the problem in your 
favourite comp uter language. 
A so lutio n for BBC Basic is 
given in the listing below. 
Note that AS is 79 chara c1ers 
long. 
DJ Pilling, 
Anchorslrolm, Blackpool. 

1• - · -· 18 .. . . ze ~lltlNT NI0.-1 .... , ., 
1 •CHllt• :S••ll••CHfl: • 3 "•C~•t :S•CHft • IO•MIO. C .... , .. ,.,. 
2e ~lltlNT Nl:>91111., 1,"I •CH1'•:S4•A • •CHJl!• l" • 
c-•1:s•CH1t • 1•·~ID• c111•.1e, ;,oe1 
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Multicoloured Dragon mixes 
This microwave was prin1ed 
in Issue SS wi1hout the 
routine. Here is 1he complete 
ilem: 

The Dragon 32 is quoted as 
having 8-colour graphics. In 
practice. four colours are the 
most you can expect on one 
screen. The routine below 
demonstrates a number of 
different colours not general­
ly available which can be used 
as backgro und s o n the high 
resolution scree ns. The 

10 REM COLOUR MIXER 

routine produces at least six 
new co lours by mixin g those 
already availab le. 

The program is just a de· 
monstration co show how 
colours are mixed . It is possi­
ble to mix three colours to 
form many more combina­
t ions. The routine can be 
incorpora ted inlo a program 
to give backgrounds of any 
desired colour. 
S1ephtn McCoy, 
\Vamage, Oxon. 

20 PMODE 3,1 : PCLS:CLS 
30 INPUT.FIRST COLOUR TO Mi x:· 1c 1: 

Cl • INT(Cl) 
40 INPUT · SECOND COLOUR TO Mi x : · sc2: 

C2•INTCC2) 
~e IF C2>S OR IF Cl >S THEN PRINT.MUST 

BE LESS THAN 9• :GOTO 30 
60 IF SGN CC1 - 4.~> <>SGNCC2 - 4.~ >THEN PRIN 

T•I MPOSSIBLE TO MIX - TRY AGAI N • : 
GOTO 30 

70 IF C2 <0 OR C1 ( 0 THEN PRINT.MUST BE 
GREATER THAN 0 • :GOTO 30 

ea IF C1)4 THEN SCREEN 1 ,1 ELSE SC REEN 

'·" 90 F OR N• l TO 192 S TEP 2 
100 DRAw· c·+ s TR$(C1 ) 
110 DRAw·sMe, •+sTR S(N ) + • R2~~-
120 DRAw·c·+s TRS (C2> 
130 DRAW.BM0,·+STRS(N+l)+ • R2~~ · 
14 e NEXT N 
150 GOTO 1:50 

s1ead or hex 4000. Th e machine 
can be resel to normal opera-
1ion by either using the RESET 

keys or POKE 
64122,1:NEW< RET> 

Machine code programm ers 
should bear in mind that code 
normally 1.0ADS to different 
addresses on the two machin es. 
so to be compatible with both 
will either have to be posit ion 
independen t ie using no abso­
lute addresses ; or else self· 
relocat ing. (locat ion hex FA 7A 

dee 6'1122 will cont ain a tcro on 
the 512 from power up indicat · 
ing that reloca 1ion is neces­
sary.) 
Steve Beru1er, 
Caron, 
Lancasrer. 

Dragon sound 
with no TV 
Cont rary 10 popu lar belief , it is 
possib le to obtai n sound from 
the Drago n 32 without using the 
television set. 

Leave lhe Dr agon cassette 
plugged into t he compute r . 
Remo ve all th e jac k plugs 
except the one 1ha1 plugs into 
the 'mic' socket o r t he cassette 

recorder . Remove any cassette 
from the cassette reco rder a nd 
press play. 

From now on, any sound 
made by the Dragon can be 
heard through 1hc cassette re· 
corder's spea ker. 

Now Dragoncers waiting for 
the family 1elevision se1 to be 
free can at least conte nt them· 
selves with the following tune: 
JQ PL.Av°'o.rr20V J1;A. 1J8-

CDD-EFF#G • 

20 GOTO 10 

WLari f. 
londor1 SW 17. 

Memotech Verify 
so-called bug 
On the sub ject of the so-called 
MTX Veri fy ro utine (clarified 
by Da, ·c Mansell. Issue 53) l"d 
like to add tha t t he Break key 
works provided the MTX is 
receiv ing a tone of some sort. 
Th is tone may be one from 
another program or eve n from 
some other casse tte (it ca n eve n 
be music.) 
JM11/li,,s, 
New Briggate, 
Leeds. 

IS 



tr your associalion has somelhing special on the agenda or ir 
you' ,·e j ust slar led a new one, contacl us al Clubnt t, Ptrsonal 
CompultrNt ws, VNU. 62 Oxford Street . London WIA 2HG. 

Mass meeting 
spreads word 
Mid-Cheshire Comp uter Club 
is taking microcomputing to I he 
masses - or a 1 least to the 
townspeople of Winsford . 
Cheshire . One of the main 
activities of the 100-sirong club 
recently has been a series of 
open meeling s where members 
of the public have had 1he 
chance to use and play wilh 
micros. as well as learn a bit 
about Basic. 

'Peopl e come 10 us 10. learn 
about microsandwc"rconly too 
happy to teach lhcm . · said d ub 
organiser Nick Pounder . 

The club has solved the 
problem of where to meet by 
gain ing use of Winsford public 
library twice a month and keeps 
in 1ouch with hardwa re de· 
velopmen1s by giving alternate 
meetings over 10 machine de-

monstra t ions. Recently lhC)' 
have seen an Apple Lisa. a rare 
Sinclair QL. an JB~·I PC and at 
the lower end of the scale. a 
Tandy Colour Computer . 

On the software side. a 
recent demon stra1ion covered 
educational package s for the 
BBC Micro- a subject close to 
the hearts of many of the club's 
membe rs. 17-ycar-old Nick is 
an A-level student of econo­
mics and maths. while ot her 
membe rs are using a Spectrum 
to compile a databa se for a 
geography A-level project. 

Wendie Pe.1rson 

,._M id-Cheshire Computer 
Oub V ... Winsford Library. 
Winsford .Cheshire lleetlllp 
Twiccmonth lyc.tad Nick 
Poundcrt el0606888299. 

Our complete lisling or clubs and user groups will cont inut to 
appear occasionally. In the meantimeC lubnet will bring you news 
ot new clubs and en ~nts. 

TOP VALUE LIGHT PEN 
DRAGON 32/TAN DY COLO UR 32K/ SPECTRUM 48K 

THE NEW ADVANCED PROGRAM 
for t he Trojan light pens include the follow ing facili t ies-

'DR AW BOX 
'DRAW CIRCLE 

'D RAW LI NE 
' ORA W PICTU RES FREEHAND 
• COLO UR FILL DESIGNATED A REAS 
• SAVE AND LOAD PICTU RES 

TO AND FROM TAPE 
' FULi . ERASE FACILIT IES 

All in Hi-Res screen in any of 4 colours 
for 1he Dragon/ Tandy, and 8 colours for 
the Spectrum. 

Send ch cq u es/ P.0 . 10: 

TROJAN PRODuc rs 
166 Ocrlwyn. Ounn nt, S"a nsea SA2 7P F 
Tel : (0792) 20549 1 

' DATA ENTRY A 'D PROCESSING 

' MENU SELECT ION AND CONTROL 
• GA M ES PLAYING 

This is a first class program which gives hints 
and 1ips on how to wrile programs for the 
pen. Ideal for many educational uses. 

A lop qua lity pen plus a fir~l· class program. 
Thl' be~• \:t lue pen pa cka ge 3\a ilahlc. 

:r~@dJ~ [N 
Micro Computer Software & Accessories 

ALSO A VAILABL E FROM GOO D CO MP UTER DEALERS 
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It won't. 
Imitation is 

the sincerest form of flattery. 
But there's only one Epson. 

I .,. :!-:'. 11 ~ I Ext r ao ~d inary pr«?du c t . •--~ ... ~-· !-~--~--Exc eptional quality . 
Epson (UK) L,m,ted 

fr eepost. Wembley, Middlese x HA9 6BR 
Sales Enquiries Freelone 2730 
General Enqumes 01-902 8892 

Tele x 8814169 
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AVAILABLE 
AT LAST! 

A DISK DRIVE FOR YOUR 

ORIC 
We offer the complete 80500 system ready to plug into 
your Orie for just £299.95 (Inc p&p & VAn 
Consisting of: 3" Disk Drive, Power Supply Unit, 

Hybrid lnterface DOS Master Disk containing 
Word Processor , Demo Programs and Utilities. 
and Operating Manual. 

Or a Part System for use with existing 3" Drives for 
Just £99.42 (Inc p&p & VAT) 
Consisting of: Hybrid Interface. DOS Master Disk 

(as above) and Operating Manual. 
Also available: Maxell CF2 3• Disks £57.35 per box 
10 disks (inc p&p & VAT) 

SOFTWARE AVAILABLE NOW 
Home & Business Package 
Contains : Database 

Household Banking 
Fuel Calculator 
Mortgage/Interest Calcu lator. Just £19.95 (+ £1 
p&p) 

Games Package 
Contains: Pontoon. Golf, Horse Race, Diver . Mind· 

bender. Sweeper, Target-Shoot, Hogger Bomber 
With excellent graphics . lull colour & sound . Just 
£19.95 (+ £1 p&p) 

~ffeewhWloro.edwitt19l'IOChtl..,,, 

MANY OTHER TITLES 
AVAILABLE SHORTLY 

FREE FREE FREE FREE 
FREE FREE FREE FREE 
The firs1 100 orders tor a complete BO 500 system will receive 

A FREE GAMES SOFTWARE PACKAGE 
K········ ·········································· 

Please send me: 
.. . Complete systems 
.. . Part syslems 
. . . Home & Business Packs 
. . . Games Packs 
. . Boxes Disks 

(<> £299.95 £ 
@ £99 .42 £ 
re r,9 .95 r 
@ £19.95 £ re £57.35 ~r ____ _ 

Total £ 
l enciosec:heque/PONo ........ ... ...... AUcashshouldbesent1~1stered 

N.B. Overseas ADO £:20.00 P&P 

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

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

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

Send to: Tyrell Computer Systems Ltd., 41 CHtle St, 
Welllngborough , Nort hant s NN8 1LW 0933--72092 

AHow 28 days for delivery 

TOAD KISS? 
We Supply- Compuler. Drives. Printer. VDU 

We Ins/a/I- Complete wilh Business Package 

& Word Processing-Spread Sheel 

We Train- Fours hours on site 

We Ensure- You are never without a computer 

for more lhan eight hours 

We give Back·up - 3 months on site maintenance with 

additional 12 month contract 

TechnicafHotline- Fora/lqueries 

KISS - Ke e p It S impl e System 
Free Survey /Advice & Details 

PHONE 01-290 0290 NOW & ASK 
MAXINE FOR YOUR KISS 

CPM · PASCAL · DOS· APPLE SOFT 
ON·S ITE MAINTENANCE · SERVICE CONTRACTS · 

ACCOUNTS · VAT · PAYROLL · STOCK CONTROL MAILING 

LIST SERVICE · HARDWARE -SOFTWARE · PERIPHERALS 

WOAD PROCESSING SYSTEMATICS ! 

TOAD COMPUTERS LTD 
Total Organized Analysed Data Systems 

Radar House, College Slip, Bromley, Kent BR11 PA 

Telephone 01·290 0290 · Telex 8813271 GECOMS G 

DUCKWORTH 
HOME COMPUTING 

anew series 
All books wrin•n by P«er Cem.rd. former editor of Commode,. Compuring 
/nt~m.tion•I. author of rwo 1op-,s,elhno advemue QamM lor the Commodore 
64, or by Kevm 8,erQ'in. 8olh are regular contributors 1ohrsot1alComput•r 

N~ . WhkhMic:ro'!andSohw•r•R-i.-w. 

EXPLORIN G ADVENTURES 
A comple'l• look at the (abulous workl ol Advenrme CunN lor yourc:om;iuter . 
SWUng with an LNJod\lc:bon 10 adv ennH1,, and their Nrty hiMory, ii Uk • you 
gently through the buic pr oqramming n8CflSIJ'J' bef« e you can IW1 writi"9 
your own garnN. ~ inlc:irmation. room mapping , mcM!ffl8l1, voc::ablatuy. 
and everything reqwred lo write an edvennu• Q&me &i• uplortld in CMWI. 
~re follow a nurnb.r of edvenftlle tc:41natiot. J'III IO gee IIW1ed. and 5.nally 
three cornpaei • ti,tingt wrin.-n ~ r« your machine, wrudl wiD •nd 
you off irw:o wonderlu1 wodds where almo9l an)'lNnlJ can happen. Tbe three 
'iJMlel listed in each book ue available on one CUNae at [7.95. The complet e 
9\U(Se to advemu• games: playing , wriMg and IOMng them. hter Cernrd is 
the • ulhor of Romik's two top-Mlhng ~nrure~- rootaCokl and Tomb 
of Xe,ope: 

ctJlt.()m,c ADVDffl.llES ON na: OOMJiiroOOU 64 rt,111$ 
EXPl.O~ADVDffl.llESONTNtVJC" q,,115 

'TwooftheON'*•ltqlme 1S~andtht!lrilrd321: 
CXPl.00,C A.DVDffl.lU:SON THE SPECftUM 48IC (US 
CCPI.OmNC ADVDffl.llESO N THI c:..JC t8K i i.Ill 
ctJlt.()m,c ADVDfflJU:SON fflE DRAOOH (&Ill 
£XPl.OAINC ADVDIT'UllSON THE DC~ I Cl 115 
CCPI.OmNC ADVDmm:SON na: lUC"l'1ION Q.111 

Other Utles III the aenes include V~ng tMCommodore 64, The Begmner 's 
Guide to Computers end Compuru,g , Sprites & Sound on the 64. 11 Simple 

EJ«lromc Pro;«ts for lhe VIC, WdJ You Still Love Me Wh•n I'm 64. 
Adv•ncedBu k &MacluMCodeProgremmingontheVIC, Adv•ncedBuic 
& MKhl.ne Code Programrrung on IM 64, u weU u Pock.r Hendbook:s for 

1/w: VIC, 6-4, Dregon •lid BBC Model B. 
Wn1e 1n /or• descripdve ~ (with details of casff ltes). 

& 
DUCKWORTH 

The Old Piano Factory, 43 Cloucester Crescent , London NWl 7DY 
Tet 01-485 34&1 
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N""" dc,clopmc111, ;ire tmngmg homc 
micro, 1m,anh 1hc ,,:,ecch ,1andard~ 
of 1111111, .md mainframe,. 

Tcx1-10-~pccch 1cchnolo1?,y i, one ;area 
rapidly bcmg imprO\cd. h avo id~ 1hc 
,cK'ahul,ir} lin111a11on, of digital ,pccch ­
;1bout 2CJO word, and the co mplication, 
of allophone, and cn:1hlc:, )OU IO l)PC in 

Votr.ix Type 'n' Talk 

Type ·n· Talk is a buff coloured uni! "ith 
a range of sockets across the bad: and 
two l'-''lddlc-typc knobs on the front. An 
on/off swi tch comp lctCl, the pict ure. 

Our unit came "ith <l JX)\\Cf , uppl). an 
RS2J2 to llllC RSJ23 lcad and ;111 cxtcrn;ll 
~;>eakcr ("hid1 looked like part of ;1 car 
~tcrco w,1cm). 

C) bcf Robotic-." ill pro, idc )Ou,, i1h the 
unit. po,,cr,uppl) unil and a manual. The 
~pcakcr and lc:1d,c;1n :11'0 be hough I for an 
•! Xtr a £..lO. though it would be cheaper 10 

buy thc,c )Our-.clf - any old N Ohm 
~pcakcr will do. and an RS232 lead i:, t he 
only o1hcr hit you need. 

To get goi ng you ,imply plug in 1hc unit. 
u .. ing-,1ring')or ASCII (.'haractcn, 1om:1kc ii 
,peak . Doing 1hi~ from the OOC i~)implc : 
uo;ing • f'X code) in a progra m you (.'311 
transmit s1re.tms of dala from 1hc RS423 
p<>rl. which the Vo1rax intcrprcl) and 
\'Oiccs. 11 burbles in10 lire whn you first 
)Wilch it on. with wor<h thal rema in a 
mystery. I lowcve r, clear or 1101. thi~ let , 
you know thal the unil j., working . 

Since the Votrax 1,1,c u-.cd \1.3') borro"cd 
from a bhnd pcr-.on it had 110 documcnia· 
lion. ln')l(';id we U!ted a program gi\•ing t he 
• FX command') needed 10 m a ke ii \\Ork 
with the BBC. Jr you get t he unit from 
C)'bcr a 30pagc nmnual i,; p rm idc d . gi, ing 
t he con nccli ng ins1ruc1ion!I. ;1 vocabu lary. 
phonetic and alphabet ic 1ablcs and exam­
ple,. alt hough you don·1 need wrillen 
informa1ion 10 u,c the unil. 

T o tc!lt lhe unit "c u,ed a ,i mpl c 
progr.:1111 10 ,;peak word, from dala -.1atc· 
mcnb. "hich allo\\, cxpcrimen1.:1tion and 
puh &iiJh hc1ween "ord~ 10 improve 
rc, ulb . 

As texHo-,peec h rel ic, on the de, ice 
s:t) ing cc n ain ,omal, ,1rurlg together. )Ou 
mu!II 1hink phonetically - I Im• u works 
bccter than I Im·,• you. Thi) )tringing J 1ogc1hcr of :,0umh me ;m, )OU can u~c any 

: language: Frcn<:h ;tnd Ge rman "'ere bo th 
l u~d \UCCC'-SfulJy . 

"'h at ,ou \\;UU ,our nucro 10 ,a\ . A nc" 
OC\ICC from Vo.tr..ix. Cilllcd T)l>C •n' taU,. 
doc, thi, for lhe BBC. and Commodo re 
plan!I to rclea,;c a tcx t-10-,pccch c:1r1ridgc 
fo r ib !<IJ)CCCh ')nlhc,i,cr. ~lagic Voice . 

The ot her half of 'IX"ech 1cchnolog}. 

Verdict 
I I rnkc, rcfinc mcnl and p.:itiencc to get 
wh.:tt you 1,1,ant from 1hi, dc"icc . and hkc 
ot her ,;;pcech ')lllhe, i,en, 11 \Qund, like a 
d alck - hum;m emulation i, ,1111 a long" :l) 

off . Uu1 it i!l;t ,1ep in the ngh1 direction and 
ca ,i cr 10 u-.c 1han 1110)1 allop hone ' )')!ems. 
with the ).:une. pou.·111i;1lly infini1e. ,·oca­
bulary. 

,......_. VomuTypc· n·Ta lk ............ 
Vo1r.u Pttce£316.2.S inc VAT ....,,_. RS232 
......... Cybcr Robotta 

Micro Command 

Joy~1ick~ 1ook control of the <."Ompu1er onc 
,1cpa\\a)' from the kc}bo.trd: ,pccch input 
take, it ;mother. Micro Command allO\\ "J 
you 10 control the Spectrum from a 
microphon('. h) lca(.'hing. ii word,.:1nd then 
u~ing them ;:i, cont rol,; from within prog­
ram, . 

Like man) Spectrum ,,,ccch peripher ­
al'), f\·fo:ro Command i, a black ohlor lg 
plug-in box. Th ere·, no\OCkct on the hack 
'° you can't t hen plug l111crfa(.'e I or 2 into 
i1. lc1 :1lonc a ,pcech,) n1hc,1,cr a logic.ii 
addition to ,oicc inpu1. If 1he , pcech 
')nlhc,i\C r )Oll \\'.UII 10 u,c ha, an edge 
conncc1oron it., h.id.. )OU could plug ~ l1cro 
Comman d 11110 1h1,. Th e nucrop honc 
J>ro, 1dcd plug!\, in10 un carphorlC ,;;ockc1 on 
1hc top or the unit. 

T he kc) 10 1hc patkagc i, 1he ae<.•om­
pan) ing ca~~lle wh ich con tain, progra1m 
to help you u,c Mi cro Command and 
m;:1,ter ib idio,} ncra~ic '). 

Two A5 card manu;tl, ;ire profe"io nall )' 
prcscn1cd. hut lh<.• main (b lue) manual i) 
ra1her in,u b!olant ial. The ·;1ddi1ion;1I in­
formation · ycllo\\ pamphlet l!<lmOrc use ful. 
gi, ing progran\\ ;md dctwlcd exp l:ma1 io1b 
or how 1011\C ~l icroCommand in}ouro"n 
progrnm, . 

T hi') unn can be cxtrt:>mCI) fru,tr.:11111g. 
The principle of voice recognit ion i, 1hat 
you trai n a de,ke to' undehtand )Our 
\'Oice. In practice. hO\\C\Cr . )OU lri llll 
you r~lf tO)pcak co n, i,1ent l). "hi(.'h rnkc, 1 

,01ec rccogm11011. 1,;1"0 undergoing r:tpill 
dL•\dOplllL'llt. Unt il rC(.'Cllll} thC\C dc,icc, 
u-.cd ,pcech or no1,;e, a, ,\\itchc~ . Now . 
ho,\c,er . )OU can te:u.·h )Our nuno \\Ord, 
and u,c them to control 11. Such 1, the ,·a,c 
\\ilh Mi ao Command from Oruin Dat:1 
S),lcm, "hich "ork, \\It h 1hc Spect rum 
und co,1, jtM (50 . 

a 101 of p.illcnce . If )OU can'1 do !hi, )Ou'II 
find Micro Command \Cry tirc,omc . 

One or the fir,t progrnm~gcb)O U IO)ay 
up and dow,i . ,ho1,1,ing how \\CII M icro 
Command mlder, land ) )OU by making 
figurc,on th e \Creen mme u1>anddo\\non 
rc<1ue,1 - orno1. You mtl\l ha\e a ,uccc" 
rate of over 80 per cent 10 move on to 1hc 
next par t . and frustrati on )0011 bu ild, up. 
The caS!oell e leads up 10 a "oice·dri\cn 
\'Crsion or an uni n,piring game where )OU 

roun d up ~hccp. 
Whi le tr:tirung )Our-.clf in accu rate 

repetition it', bcs1 to lock yo ur~e1r in a 
\Oundpr oored room 10 reduce background 
noise and emharr a"m c1u. U,ing 1hc 
)pcech routine, pro"ided from )Our 0\\11 
prog.r;:1111, is more rC\\ a rd1ng .t)) ou hcg i n to 
foci in com mand. You c;m define up to 15 
wo rd~. I hough th" require, a long learni ng 
pha!>C. 

Verdict 
11°) fru,1ra1i11g learning 10 u,e Mi cro 
Command. bul af1cr that ii', erucnaimng 
10 u-.c. De,p 1tc 1he pict ure on the co,er 
)ho" ing fa1her :tnd ,on bcllO\\ ing ,11 the 
unit. 11 can really he usc<I b) onl) one 
person :.11 a time . idcall)' in a ~ilcnt room . 

Speech b a ,uhJecti,c ..irea of fom pu l· 
ing . Many people "ould rather u-.e a 
keyboard 1h,111 .:1 ,1,cech u1111 or ;1 JOy:.tick. 
I lo"eve r . the future ~hould be in1crc~1ing 
for I ho~\\ ho like the ir m;1chine, to atb\\ er 
b:ick. and to 'J>e.:ik \\ hen ')poken 10. 23 ,.. 

"'-lld Micro Command ......... Orion 
DOla. (0273)672994 Mco £49.95 inc VAT 
......_. Spec1rum o.tlilts Rc1ail 
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Unicom opens 
5 new channels 

for the BBC 
The BBC Model B micro packs a lot of 

potential. As a basic computer, it is reliable, 
efficient and simple to use- but, more than that, 
it is the first step on the road to a complete 
computer system. 

TORCH COMPUTERS have chosen the 
BBC micro as the heart of their open channel 
system- UNICORN. UNICORN means a wide 
choice of upgrade channels to transform your 
BBC into a complete business system, a fu[[y 
communicating workstation, or a high­
powered 32-bit data processor. 

At the gateway to the Communications 
Channel is the UNICORN ZEPIOO-a 64K 
processor board and the software needed to 
promote your Model B into TORCH NET g local 
area network station. Further along the 
channel, the UNICORN FDP240 will provide 
twin 400K floppy disc drives, which with the 
addition of the ZEPIOO will result in a 2'.80 
disc pack. 

The UNICORN Business Channel 
develops the BBC micro into a flexible pro­
fessional tool equipped to manage the most 
complex business requirements. Opening 
with the HDP240- a simple but powerful disc 
drive, the channel provides for any level of 
upgrade from the well-proven ZDP240 

" ...... -~~! -- -~ ~ = 
' ' - _, - --

(TORCH Z80 Disc Pack) up to the ultimate 
addition- the UNICORN-combining the 
HDP68K-a 32-bit 68000 processor with the 
UNIX~ operating system. 

And if you get lost in the by-passes and 
flyovers around your BBC, there is one simple 
route for you to follow-the straight channel to 
your nearest TORCH UNICORN dealer. He will 
assess your requirements, then recommend 
the ideal solution to cope with your present 
and future needs. 

For full colour product brochure, price list 
and the name of your nearest TORCH 
UNICORN dealer.just clip the coupon. 

lUJrn111tO~rn1 
Open channels for the BBC micro. 

To: Torch Computers Ud., Abberley House, Great Shelford, 
CambridgeCll2 SLQ. Telephone: Cambridge (0223) 841000. 
Please channel further details on the Unicom range to: 

Name 

-------------- -·-

~ aAdGr.lphinp,ovkk<I by88CModd 8, 
Kq"bl»td prowJc,d by B8C Modd B. 
Oixl nlll'rilcaa~IW'C'UN,Yfor usewichlhellmromrarce 



Great News for BBC Micro and Electron U~ers 
Just Released and Now Available 

CHESHIRE CAT 
EDUCATIONAL SERIES 

from 

AMPALSOFT 

CHESHIRE CAT 
The First name in Educational Software. 

An exciting range of top quality programs covering all 
needs from pre-school to 'A' leve l. Also available for 

Dragon, Commodore and Spect rum. 

Ampal Computer Services Ltd . 

31 Woodbridge Road, Darby Green . Blackw ater. 

Camberley , Surrey . 

Tel : (0252) 876677 



... 19 
.~, ~~R~l~fl~ 
Commodore connection 

The Votrax Type 'n talk can be connected 
to a Commodore 64 via the ln1erpod 
RS232 link, or any other RS232 connec­
tion. Once set up for the correct baud rate 
and parity c1c, communication can begin. 

The following programs are examples of 
what can be done . Not ice tha1. in general. 
any words can be entered to produce 
intelligent speech output. To obtain better 
pronouncia t ion it is somet imes necessary 
to reson to using lcuers and letter 
combinations that soun d correct although 
they do not read correctly. 

Th e phonetic method of producing 
speech . as used in the Votrax, is far more 
flexible than the systems that use prede­
fined words and phrases although the 
Vot rax does seem to have a number 
of predefined words in its vocabulary and, 
at time is able to use these to make more 
sense from words . 

The Commodore Programmer" s Refer· 
e nce Guide contains full details of using 
RS232, but generally the interface will be 
recognised as device 2. However. using 
lntcrpod , it becomes device 4. as in the 

110 OPEN5,4 
20 PRINT#5, " HELLO THERE I AM THE VOTRAX 

VOICE SYNTHES I ZER" 
30 PRINT#5 ,"I THINK THAT PC N I S A 

RATHER GOOD MAGAZINE" 
40 PRINTtt5,"DO YOU AGREE" 
50 INPUT AS:IF A$= " Y" THEN PRINT!t5 

,"WUNDERFU L" ELSE PRINTtt5 , "HHHMMMPH" 
60 PRINT#5 ," WHAT I S YOUR NAME" 
70 INPUT A$ 
80 PRINTtt5,"HELLO ";AS;" HOW ARE YOU 

FEELING TODAY" 
90 INPUT N$ 
100 PRINTtt5,"AH 
11 0 PRINTtt5,"IS 
120 INPUT A$ 

YOU ARE FE ELIN G " ;N$ 
THAT GOOD OR BAD" 

130 IF A$= "GOOD" THEN PRINTtt5,"0000H 
GOODY FOR YOU" EL SE PRINTtt5, " 0H 
DEAR WHAT A SHAME" 

140 PRINTtt5,"BYE BYE "IA$ 

following examples. 
This simple program will speak any interfaces. 

phrase you type in : VIC20 RS232 Interface (works for the 64 
Oxford Compute r Systems. Oxford 
812700, 

10 OPEN5.4 as well). 
20 INP UT'"> .. ;AS Maplin Electronic Supplies. Sou1hend 

Comes ready built but only allows RS23Z 
to t ransmit. 

30 PRI NT#5,AS 552911. 
40 GOT020 Comple<ekii - £9.45, 

£100. 

Remember 10 CLOSE 4 if 1he program is Additional parts needed - connector Commodore 64 RS232 int erface, 
exiled using RUN/STOP. £2.50. Commodore UK, Slough 79292, 

Th e followin is a short list of RS232 lnterpod, £33 
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AND NOW- FOR BBC OWNERS -SOMETHING COMPLETELY DIFFERENT 

BYTE DRIVE 500 
BOOSTS THE BEEB! 

ITL's Byte Drive 500 3' F.D .D. has 
already done wonders for Orie. Now 
for BBC Model B (with D.F.S.) we can 
offer a Rroven system consisting of: 
* DRIVE UNIT * INTERFACE CABLE * ZAP SOFTWARE PACKAGE * MANUAL 
All at an introdu ctory price of A-- - £190 (+VAD 

CONTACT YOUR LOCAL PERSONAL COMPUTER 
RETAILER. SUPPLIES NOW BEING DELIVERED TO 
U.K. & EUROPE. IN CASE OF DIFFICULTY CONTACT: 

ITL Kathmill Ltd 
The Old Courthouse, New Road. 
Chatham, Kent ME4 40J . 
Tel: 0634 409433 
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The arrival o(Co mmodore·s Sf'D 1001 
doub le-sided quad rup le-density disk 
drive has brought I Mb of disk s1orage 

on-line for £570. 
People wanting to use the Co mmodore 

64 for serious work have bee n hampered in 
the past by the absence of a fast and reliable 
disk drive. The seri al IE EE 1541 is 
extremely slow, and goes out of a lignment 
notoriously quickly. Some DOS pro1ccted 
disks can also maltreat the ope rat ing 
system . and this aggravates the prob lem. 

Th e death of the 4040 disk drive (the 
idea l aherna1iv c. if a litt le short on 
capaci t y) worse ned the prob lem. The only 
ot her choicc wast hc82502Mbdrivcwhich . 
a_hhough desirable. is prohibiti\·ely ex pen-
s,ve. 

First impressions 
Th e SFD 1001. in its casing . is not much 
bigger than 1he 1541. Each disk holds 
IMb of data (formaued). compared 
with about t70K on a 1541 disk. This 
increase in storage brings media costs 
down. but makes the risk of data loss 
greate r . though 1his can be prevented by 
regular backing up. High density also 
means )'Ou spend less time changing disks 
and finding 1hc one you want. 

Setting up 
The 1001 is a parallel IEEE dc\'icc . which 
means tha1 ii' s compatible with earlier 
Commodore computers like the Pet and 
the 3032. 4032. 8032 and 8096 business 
machines. Howe,•er. the 1001 is not 
directly compatible wi1h 1he64. Fortuna1c­
ly there are several inlcrfoccs 10 connect 
the 64 10 one of the parallel dri, ·cs - these 
include the Dams. the ln1crpod. 1he ICL 
and the Buscard (the last two were 
re,•iewcd in Issue 56). Doubtless there are 
o thers. 

Documentation 
One user reference manual covers the 
whole range of IEEE parallel dri\'eS. and 
explains that the 1001 is basically half an 
8250 dual dri\'c . The manual is thorough. 
though a little inCOn\'Cnient to use because 
of 1he large number of dc\'ices co,·ered 
together. Full details arc gi\'Cn of both 
simple and advanced progrnmming wi1h 
thed ri,•es. and of the \'ariousdis k formats. 
The commands for the 64 arc gi\'cn in an 
appendix since the manual assumes Basic-4 
(the standard business basic) is being used 
by your machine. 

In use 
The drive is much faster and more reliable 
to use than thes tandard64 dri,·e. the 1541. 
and the time taken to mO\'C from track to 
track is less than that taken by the 8050. or 
even the 8250. The lime spe nt reading 1he 
data from disk or wriling 10 it should be 
exactly 1he same as on the 8050 and 8250 
drives. so the real extent of your gain will 
depend on 1he sort of work that )'OU arc 
doing. If you arc only loading small 
amounts of data the 1rack-tO·track time 
impro\'ement is no1 great. bu1 if you arc 
doing random access continuously - for 
example with a databa se applica1ion. 
loading large programs or bringing in large 
tiles to a word processor or spreadsheet 
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MORE IN STORE 
A new 64 IMb disk dri ve gets a spin from Barr y Miles. 

program - the speed improvcmcn1 is 
dramatic. 

A spelling checking program (giving 
access to 28separatc files) takes four and a 
half minutesto runona 1541 dri\'e. twoa nd 
a half minutes to run on an 8050 dri,•e and 
one and a half minutes on the 1001. 

Th e most imporcant feature of a new 
dri\'e is i1s compatibility with existing 
models. Th e 1001 is incompatible with the 
1541 but does ha,·c a read/write compali· 
bility with disks formatted on the 8050. 
There is a slight problem Ytith this: an error 
is generated the first lime that an 8050disk 
is used in the 1001 drive . Arter this first 
access 1hcre are no problems. This is not a 
serious problem unless you have software 
that accesses the disk - without sufficient 
error trapping this could easily crash . 

Commodore can supply you with a short 
program that POK Es data in10 the RAM 
of the disk dri\'e. This tells it that instead of 
being half an 8250. it is in fact an 8050. This 
program gives complete read write capa· 
bility. but )'OU can no longer use both sides 
of the disk. 

If you already own an 8050 the program 
will give you a dual drive S)·stem. which 
means easy backing up and software 
compatibility. Whether or not you use it 
depends on whether you are prepared to 
sacrifice that much storage space. 

The choice of disks can be contrO\'ersial: 
there is some difference of opinion about 
whether a quad-density drive can rely on" 
disks without a reinforcing ring. The latest 
information from ANSI is that quad-

density drives should be used with disks 
without reinforcing rings. Commodore's 
manual says the same thing. but years of 
using an 8050 dri,•e disks with and without 
the reinforcing ring ha,•e produced no 
problems. Against all probability the 1001 
chewed up a 1op quality quad-density disk 
without a reinforcing ring. even though it 
was treated carefully. 

A call to Commodore re\'ealcd that data 
is sto red rather uncon\'entionally by the 
1001. with more on the outside of 1he disk 
th.:m the inside. and the dri\'e works bes1 
with double-density disks (rather than 
quad) with reinforcing rings. The latest 
\'Crsion of the manual reinforces this by 
telling you to use the 1001 with reinforcing 
rings on its disks. 

Verdict 
The drive was completely reliable in use. 
and the access and retrieval times are 
extremely attractive. II is compact and 
efficient. and at £570 including VAT 
represents good \'alue for someone who 
wants a more reliable and higher capacity 
drive than the 1541 fo r the 64. 11 is a pity 
that the 1001 isno1 dircctlycompatible with 
thc64 leavingit to the user to find a suitable 
interface but there arc many :wailablc at 
reasonable cost. 

~ Commodore: 1001 disk drive 
~ Commodorc:Computc:rs.675Ajax 
Avenue .Trading E.s1ac. Slough. Berks. Tel : 
(07S3)74lll ...... £S70fr1<VAT­
Oams. In1e~ .JCL. Buscard DIIIIIIIRetail. 
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DATALINK32 
Printer Buffer ? ... YES 
Store&forward ? .. YES 
K.S.R.Terminal ? ... YES 
Sy ensw ermg YES Of NO to a series of s,m . 
pie Ques11ons you can program the 
OAT ALINK 32 to hnk any two RS232 
devices 1oge1her. • Pr1nter. Term,nal , 
Mod em, Keyboard. Microcomputer , logic 
Analyser, Prom Programmer, eve n w ith 
spht speeds end hard o, sofl prot oco ls 
Both RS232 poru are fully programmabfe 
and supl)Oft IBM b1sync. SDLC . HOLC . 
CCIT·X.25 and more. 
Typ,cal con flgura1,ons may ,nclude: 
300 baud answer o,,gin ate modem {(59 
E)(cl.l. 300 11 200/75 baud prestel com , 
patable modem 1(99. 9 5 E11:cl.l. RS232 
Keyboar d ( (89 Exel.I Matr1k pomer 80 cps 
((22 5 EJCCI.I. * PRINTER BUFFER 
The OATALINK 32 used as a punter buff er 
has a host of u ce llem tea 1ures · Statu s 
and ac t1v1ty displ ay giving a g, aphic and 
numeric indication of t he buffer area used 
and fr ee. Back sp•ce l ine · for paper fou l or 
ribbon fail. Advan ce li ne · 10 sk,p over un · 
wamed sections. togethe r with all t he 
usual bulle, cont rol comm and s · COPY 
PAUS E/RESUME CLEAR · and even error 
check ing for ,emote s u11ions. 
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* M ESSAGE STORE 
AND FORWA RD SYSTEM 
The OATA LINK 32 1s capa ble of provtd,ng 
euor h ee olfice to ofl ,ce or around the 
w orld message uansf er . Un att ended 
opera uon 1s possi ble w hen used w ith an 
aut o ans wer modem. Binary p,og,am Il les 
may elso be stored and relneved at the 
touch of a button. * KEYBOARD SEND A ND 
RECEIVE TERM INAL 
When used w,th an op11onal key boa ,d 1he 
OATALINK 32 becomes a remote termina l 
w ith a 32K non·v<>*atlle memory and a tw o 
line l ,qu,d Crystal Display. * POWERFUL TEXT EDITOR 
A very useful w ordstar like editor ,s 
available on the OATA LINK 32 for the 
preparatton, alterat1on or co rrect ion of 
mess ages or 1euers ready for pun ti ng o, 
ua nsm 1ssM>n. 

POST AGE ANO PACKING EXTRA 

LIMI TED PERIOD ONLY . 
We u11«11ve the ught 10 mall• c"-nge• end im 

provements in ou, prOduCII whoeh mav a l feet the 
aecutaev ol the inlormauon conte1M<I .n this 
ad 11et"losement 

Design 
International 
Ltd. DEANE HALL LANE, 
SHAW GREEN. EUXTDN. 
CHORLEY. LANCS. PR7 6ER. 
TEL: ECCLESTON (0257! 452197 
TELEX: 677467. 

" J 



..._.,:,,.~ I :llh' ,l l'lr•IC ~"I 

Add a powe rful mat h ro utine with K evi n Ball 'smachinecodc progra m . I 
A matter of 
factorials 
Many pocke t calcula1ors have a 

factorial function (usual notation is 
x!). The factorial of a numbe r , x. is 

defined as follows: x! (read x fac torial) i.s 
equal 1011,e m,mbe rof diffue111 ways 11,a, x 
object.s ca,i be arranged. For example, if 
you have four books on a shelf , then you 
could arrange them in twenty-four diffe­
rent ways (4!=24). 

Ther e are many application s for facto­
rials in the field of pure mathematics; a 
principle one is the calculat ion of infinite 
series used to expand functions. 

A lthough many pocke t calculato rs have 
fac1orial functions. small micros do not. 
The short rout ine below enables your 
Spectrum to calculate factorials. Though 
1he factorial funct ion is not as commonly 
used as others (sine. square root , etc) it is 
still an advantage for the computer to 
be ab le to calculale them. One use 1hat 
cries out tO be men1ioned is repeated 
iteration of infinite series to produce closer 
and closer approxi mations to base func­
tions. 

The way a facto rial is calculate d is as 
follows: the number is take n, and multi­
plied by the number minus one, then that 
number minus one , and so on until one is 
reached. For example: 
4! = 4x3x2x 1 • 24 
6! • 6x5x4x3x2x I • 720. 

The factoria l of I is I: the factorial ofO is 
also I ,~ there is one unique way of 
arranging no objects. just as there is one 
uniqu e way of arranging one object. 

The method is simple in programming 
terms , and loo ks like a simple line bf Basic. 
thus: 
l,.E'TF'ACT= I: FOR P= ITOX: 1. ETPACr= 

FACT• F; NEXT,-

which runsquitesatisfactorilyforva lues up 
to about S!, but try running it up to JO!, in 
slow Sinclair Basic, and with a Ret urn 
statemen t al the end of it so that you can 
call it as a subroutine. The delay is 
considerable. 

Fear not. The speed of Z80A machine 
code comes to the rescue . with the added 
advantage of taking up o nly 142 of your 
precious bytes (16K machine owners 1ake 
note). 

One major disadvanta ge of using 
machine code routines within a Basic 
program is the problem of transferringdata 
from the Basic usab le form into a form the 
machine code can use. and vice versa. 
Usual techniques are POKEing into a 
reserve d and protecte d memory location. 
or sitting the machine code in the way of the 
processor interrupt s so the routine is called 
SO times a second. Both these methods and 
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others take extra time, thereb y defea ting 
the object of the exercise. which is to speed 
up the processing time . 

This routine is not burdened with such 
cumbersomeda ca transfe r met hods. Every 
effon has been made to make the routine 
virtually instant. and clea r to the Basic 
progra mmer want ing lo use the routine. It 
is possible to tred t the routine almost as a 
bu ilt-in funct ion of lhe interpreter that 
si1s in the ROM . To use the new factor ial 
function of your Spectrum , set the variable 
x equal to the numbe r that you require the 
factorial of eg LET x • 4. then call the 
routine (RANDOMIZE us R start addr ess). 
which will retu rn you to Basic almost 
immediate ly. and the ,..ariable ·fact' (short 
for factorial) will contain x! You can put the 
routine anywhere in RAM that you can 
find one hu ndred and forty two consccu· 
tive free bytes (over-writ ing the UDGs. in 
a REM sta teme nt , in a siring array in the 
variables area. jus t above a lowered 
RAMT OP etc). The only requirement is 
that the variable 'fact •. into which ii will 
place the final value. is initialised berore 
the rout ine is called (LET fact=O). 
Mowevcr, if you forget, the routine will not 
crash but merely re1um the standard 
' Variabl e not found' message. Likewise if x 
is nol set . 

If you pick up a calculator and try the 
factorial funct ion with a few numbers 
you·n see they get rather large 1,•cryqu ickly 
(10! is over 31h milion). and a calculator 
will usually not express numbers larger 
than 10 x 10". However the humble 
Spectrum cops out with floating point 
valuesover33! If you accidentally set x too 
large, the routine will (usually)give you the 
error message 'Nu mber too big' or 'Integer 
out of range' or (veryoccas ionally) return a 
default value of one- a bug which I have 
been unable to iron out, but which is only 
occasionally generate d , and when x is out 
of range anyway. 

Of course. factorials also have to be 
positive integers. 

For your interest, the routin e actually 
uses full five byte floating point arithmet ic. 
stack manipulat ions. and calls to the 
floating point calculator subrou tine in the 
ROM . 

Lastly here are cer tain expansions of 
common infinite series for use with the 
factorial rout ine. 

Maclaurin 's expa nsion is used to work 
out the expansions of simple functions, and 
the genera l binomial expansion is used 
when evaluating functions of the type (l + 
x)". Note: ,<r) is the r1h deriva tive of the 
function f(x). 

I 
19 INPUT *Input th• •tart 

addr • •• far th e rautin• Cl• 
ngth•J43 b y te•>: • I a 

28 CLEAR Ca- 2): LET a•PEEK 
2373S+2~6*PEEK 23731+2: LET .... 

38 PRINT AT 28,31 FLASH 11 
•Du•pin9 cad•:pl•••• watt• 
48 FOR n•J TO 18 : READ z• 
~8 FOR f • J TO LE N z• - t STE 

p 2 
68 LET h•CODE z•(f )- 48 -7 *( 

CODE z•(f) ) 
641 

7 8 LET l•CODE z•<f+J)-48 - 7 

+1) ) 64 ) 
88 POKE a, fh*16+J>: LET a• 

a+1 
98 NEXT+: NEXT n 

188 DATA " 2 184~8366 62 336 61 ° 
118 DATA " 2 33663233 6742336 ° 
128 DATA " 2E23367823362E2 A" 
138 DATA ·~D~CE~ 2184 ~B 22 ~D· 
148 DATA ·~CCDB 22 B3886E1 22° 
1~8 DATA ·~D~CCF81E~ 2 JS9~B· 
168 DATA • 22~ D~CCDB2283887• 
17 8 DATA •e 1E122~D~CCFS1E~· 
18 8 DATA • AF868~238618FCFE• 
198 DATA •0 23 813ElE1 23368 8• 
28 8 DATA • 2336 882336812336 • 
218 DATA •9e 233688182CD113• 
22 8 DATA *2A6~~ CE B818~88ED • 
238 DATA •aeE B226~~CEFC8Cl· 
2 ~9 DATA *8 23 8EFE 1E 8A183CS • 
2 ~8 DATA *84 C 192E8 38C D1423 • 
2 69 DATA *471SEFEFE1 3BEJCD• 
2 7 9 DATA •6C2BE12 2 ~D~c c 9• 
388 CLB 
319 INPUT •tnput x: •1 x 
328 LET fact•8: RANDOMIZE U 
SR aa: PRINT x1 •! • •s f a ct: 
00 TO 318 

Macwirin's Expansion: 

f(x) • f(O) + f (O)x + f "(~!x' +. 

+ r ·'C?/x ' + ... 

Sin xs:x - x'+ x'- x'+ .. 
:!"! 3! '1! ~· -·· 

e' = + x +x ' + xJ+ ... x' + ... 
2 ! -3 ! - r! -

Genera1Bi'*111a! Expansion: 

(I + x)· - 1 +nx+n( n- l)x' + 
2! 

n(n-l)( n- 2)x' + 

3! 

+n(n- l)(n-2) .. .. (n - r +l )x'+ ... 
r! 
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M ·I~3:i ill il ii 1:1: I~; (I] ii'.• 
Go back to biblical times with Mike Gerr ard for the first adventur e in our special featur e section. 

Hit the road, Joshua 
T1c ad\ ·cnlurc ,~ JXN,ihl) the mo,t 

I 

creative fo rm of program av;1ilahlc on 
" home micro ; ;1rc,1de game, come 

and go bul ad\Cllturc~ maint::nn their 
popul.:trity. O\'c r lhcncxt fc" mon1h,PCN 

I 
"ill puhli,h ;.111 occa,1onal column on 
\\ hat ', new. m1crc,1ingand pu11h 11gon thl.' 
mh c n ltJrL' -.ccnc . 

We start withJrrich o Road f rom Sha rds. 
This is possibly the first ad,·cnturc from a 
Bap1is1 Minister (with the appropriate 
name of Peter Goodlad.) Many advcn · 
turcs have you praying for guidance. but 
this must be the firs t where, when you type 

I 

l-lelp you arc told ·See Mark Chapter 11. 
Verse 15.' 

The ath cnt urc i, h:hc d on lh\.' Ne,, 
Tc,tamcnt. A tim e {':"1p,uk 1rnn~por1' ~ou 

1

10 the fir:-.t centu ry AD. where )Our 1a,k b 
10 make your w:ey from Jcru,alcm 10 
Jericho. locale a :,,ign. di:,,co\cr it:,, four 

I me:ming,:,, and b ring ii back 10 Jeru,:,,alcm. 
The problem:,, may 1101 be on 1hc Sro11 

I Ad~mb difficulty level. but lhc program i, 
• enjoyable an d irue re, ting hccau~ of ih 

hb!or ical accu r~1cy. 
Sieve Maltz of S hard, (189 E1on Ro.td. 

llfo rd. E)~X) :,,a" lhc au1hor on TV l:.1,:,,1 
April. when he wa:,, inlcnic"ed aboul 1he 

' Spcc1rum gam es he \\a:,, wruing . One of 
these wa, an ea rly vcr,:,,ion of Jaid,o Rom/. 
Sieve MaltL ,:,,.1id ·v.c :,,pcn1 1hree monlh:,, 
le,:,,ling and debug ging before rclca:,,ing i1. 
Mr Goodlad is doing a ,cqucl bu1 he\ 
moving non h to Galilee. Yo u c;m guarnn-
1ce ifll be accurat e - Jericho Rmul ha, 
bee n seen by fellow mini:,,ter:>. )() if there 'd 
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been a :,,ingle foct "r ong he'd nc\er hear 
the end of it.· 

Mr Goodk,d c'\:pl:tincd 1ha1 the IIC\\ 
program will prohabl) be -.Cl 20 )Ca~ 
earlier. ·Doing 1ha1 enable:,, 1he player 10 
\.\itnc:,,:,, )()me o f the cven1,:,, from 1hc 
GChiJX'l,:,,. l t' ,:,,\Cr)•Challcnging - i1 ha:,,tobe 
accurale wi1hou1 allo " ing lhc phl) er to 
dr a,:,,tically alter the outcome.· 

Th e Jrriclro Road pro gra m accepb 
two-word command:,, and direc tion) by 
their ini1ial letlcr,:,,. ll clp ,:,,end:,, )OU )CUI· 

t ling for a Bib le. though one un fortunale 
omb sion i:> ;,1 .:,,;.l\ c roulinc - pcrh.ip,:,, ii 
.:,,hould be L'allcd a Lataru.:,, rou1inc . 
II O"C\"Cr. \\ith the infonn alion from '°I\· 

ing ea rlie r riddle :,, 1hcrc',:,, no need to cover 
everythi ng agai n . though it c;m be a 
nubancc "hen you lo:,,c you r life bc)O nd 
Jericho . and have 10 .:,,t arl back in Je ru­
salem. 

Once you ha\'e beg un 10 ~ketch out ;i 

map. )Ou"rc to ld thi, will be ;1 rea:,omtbly 
;1ccur .11c pl:rn of 1hc anc icm city of 
Jerusalem. 

Apparem ly. one of 1hc exit:,, w:.h known 
a:, 1he Du ng Gate - a good indica1ion that 
you ne ed 10 proceed\.\ ith ca u1io n. S 1an d at 
the Dung G;11c and loo k . and beho ld. a 
,mclly . hurnrn g ru hhi,h tip . You , J10uld 
;.11\.\rt )' chec k out cxi1, other 1han the 
\ i,ih lc one, . The RL'\'ercm l Goodlad dtX',:,, 
prme r:nh cr de\io u, 111 placc, for ;1111:111 of 
1hccloth . Can )O U m1,t no-one thc,e da),? 

Ano1he r problem i, changing your 
den;irii (Rom;:111 c:oin:,,) im o 1he ,hckel, 

(Jcwbh))OU need in 1hcmarke1 . I lca1hen,:,, 
will prob.ibl) ' need help. One of :,,c\cral 
an tu :,ing fea tur e~ b the oppon umt y 10 

h;1gglc in 1he market. If )OU do n ·1 like 1hc 
first price you're gi\'Cll. dorl°I accept it ... 
it may well come down. Al :mot her po inl 
) ou 're a,:,,ked for :,,omcone ':,, name. which i, 
one f"m ,:,,urc mo.:,,t people \\01f1 know 
wi1hou 1 looki ng it up in the Bible . 

Wh en you '\c explo red Jeru,:,,alem and 
:,,et out for Jer icho. you pa:,,:,, through or 

near famou,:,, Biblic,11 place:,: the Kidr on 
Valley by the Garden of Gcth,:,,cmanc. !he 
~fount o f Olives. Bethlehem and the De;,1d 
Sea. It' s important to befriend people :md 
find some where to cat an d shelter in th e 

wilde rness - you know wha1 lion.:,, 1hink o r 
Ch rist ians. At one po int you wi1nc:,:,, 1hc 
re-enact men t of a well-known parable. 
co mpl ete with so und effects. 

Jericho Ro{I(/ is tex t -only. 1hough a few 
milcsloncs .:ire depicted. an d IO be hone:>t 
if ,:,, nm an adventu re which will keep 
:,,c;_t)OllCd player) puzzling for more than a 
few ,:,,c:,,:,,ion:,. I lowcvcr, it i,:,, c rucr1aining 
with appeal for anyone intcre,1ed in 
bihl ic.11 h i,1o ry. 13:1 

If you're puuied , why not drop us a line, 1nd 
we'N t ry t o help. Writ e to us at Adventurn, 
PCN, 620xford St, LondonW1A 2HC. We can't 
an1wer Inquiries individually , but we'H get 
round to you. 



• : 0 il ·l'.'0 :J. 
Of Mice and Macs 
At second glance Ian Scales 
finds the Maci ntosh impr essive 

lin issue 46 PCN Pre-Tested Apple' s new 
Macintosh . This time. as promised we'll 
lake a closer look at the Mac as a system 

- its softwa re . its prin ter and how they 
work roget her. 

JM 

Hardware 
To recap. the Mac uses a 68000 main 
procc ssor.64 Kof ROM. a respectable 128 
of RAM and feeds all this with a single 
hard-shelled 31/zin . 400K Sony disk drive. 

It s oth er notable feature is its .. mouse·· 
whic h allows you to manipulate the menus 
and control functions. draw shapes on the 

scree n and just about eve rything e lse 
except actuall y e nter tex1 and data. Tilis . 
you'll be pleased to hear. is left to a 
con\'en1ional keyboa rd . 

The result of all this is displayed on a 
small . but em inentl y rea dab le mono · 
chrome screen (the one colour keeps up the 
rcsolulion without gobbling up vast 
amountso f video RAM). Stylingisa nothe r 
interes ting Mac feature . Some have called 
the Mac Ugly (I like it . but you can sec for 
yoursclr) . What may nm be appa rent rrom 
the illustrations is the dinky dimen sions. 
The high-rise approac h to the hardwa re 
design has left the Mac taking up little more 
desk.space than a telephone. It has also 
made the machine ··1uggable" if such is 
your want . and Apple with supply a 
shoulder bag for the purpose . The 
keyboard too is quite small. 

Another interesting point is that Apple 
has "sea led" the Mac. Expan sion opt ions 
will be daisy-chained through a high-speed 
seria l bus system and these are rumoured 
to include such good ies as a modem and a 
parallel interface. 

Early last year. Apple release d the Lisa . 
That particular compute r was. and still is . 
horrendo usly expe nsive. At the time it was 
see n as an impor1ant product. not because 
it was likely to sell in grea t quantitie s. but 
because it set a certain standa rd in 
user-friendlin ess. Apple had thrown a 
gauntlet to 1hc rest of microcomputer 
indust ry. This . Lisa seemed to say. ·js the 
case-of-use level that the public is going to 
require fort he next generation of personal 
comput ers. let' s sec who can match this at 
an affo rdable price.· 

There quickly followed an upsurge in 
mice as manufact urers realised the publi c 
thought mouse and easy-to-use software 
went claw in hand . Other concerns setr­
consciously took different approache s. 
Microsoft decided thal windows (where 
two programs could be run concurren tly in 
different part s of the screen with data 
tran sferred between 1hcm) represented a 
respectable improvem ent over t he conven­
t ional single program app roach. 

While App le·s Lisa software mea nt 
applica1ions had 10 be written 10 take 
advantageof the comple te ly newopera t ing 
system. other compa nies baulked at this 
rather risky ·great leap forward' and took 
the more cau1ious op1ion of attcr.1pting to 
improve the personal ities of those applica­
tions program s already up and run ning 
unde r MSDOS . 

Hewletl -Packard decided it was lime to 
dust off its old favourite. the touch­
sensit ive screen . for its entr y into the 
personal computer market (see issue 55) . 
Apple . meanwhile . was busy conceiving a 
little brother for Lisa - Lisa-1ypc technol­
ogy at an affordable price . 

PC"""I APRIL 7 19tU 



Operating system 
What Apple has tried to do with the Mac is 
improve what goes on between the user 
and the software. rather than whal goes on 
between the data and 1hc program. In 
many ways this is sensible. There seem 10 
have been onl) ' four ·types· of personal 
micro applica1ions program so far invented 
- a word processor. a database. a 
spread sheet and a graphics packa ge. Given 
this it hard ly seems sensible to try to invent 
a beu er mouse trap. when the users seem 
quite sa tisfied with the ones they have. But 
cheese 10 go on it. well that"s somet hing 
else again. Apple calls its cheese 'Lisa 
ccchnology' . It 's basically a way of repre­
senting func1ions by small on-screen 
symbol s or ·icons·. For instance. the 
routine s necessary to rid t he system ora fi le 
arc generated when the user manip ulates 
the mouse co posi1ion the cu rsor over a 
small waste bin in the co rner or the screen. 
You push the mouse ·ssi nglc button and the 
file is zapped into the \'Ortcx . 

All the 01hcrf unc1ions arc underta ken in 
asimilar way . In Macwritc. t he Mac's word 
processo r . there is a collect ion of ·pull 
down· menus. You pos itiont hecurso r ovcr 
a word on a status line at the top or th e 
screen. press the butto n and a small 
document unfur ls over part of the text (sec 
illust ra1ions). 

More applications soft ware will eve n­
tually become avai lable and it will be 
(compara t i\'ely) chea p . But the surprising 
thing about what we·ve seen so far is that 
once you get past your mouse and icons. 
t hcrc·sno1 much here that hasn't bee n seen 
before . This is not to say that Macwrite and 
pa int aren ·1 good program s- they are , but 
it never fails to surprise how liulc actually 
changes. No doubt somebody will soon 
have Wordst ar running under the Mac 
opera t ing system and the Mac's chances of 
'hit' status will become assu red. 

Given this. it may well be argued 1hat 
App le has t ake n an eminently sensible 
path. Until someone comes up with 
anot her progra m idea as good as Visicalc . 
it' se i1herdow hat Apple has do ne or churn 
out end less. obscure 'ult ima1c· word 
processors and the like. 

Per haps lhe main disappoi n1ment with 
the Mac was its file handling - it is fairly 
conventional. Normally this wouldn' t rea l· 
ly be a criticism. but when a manufacturer 
starts plonki ng 16132 bit chips in a persona l 
compu ter you would expect this to be one 
of the most important areas with which 10 
start being innovative. 

Good file handling would seem even 
more impo rt ant given the Mac's single 
drive . Alt hough the drive has t he interesl · 
ing hab il of automal ically ejecting disks . 
the way the files are organ ised and the 
vario us sys1em routines necessary 10 have 
lying about either on disk or in memory 10 
do sim pleopc ningandclosi ngjobsmake us 
1hink lhat most users will soon find 1he 
ex tra disk drive option more a necessi t y 
that a luxury. 

Thi s is unfort unate . for one of A pple's 
price trade-off s was the single disk rout e . 
Now it appears t hat it wasn't a very good 
trade -off after all. While Mac uses the 
mouse and the icons. it isn ' t able to do the 
multi -1asking which made the Lisa the 
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darl ing of the executive desktop. So while 
it has lots of poten t ial po wer it' s definitely 
hampe red by i1s unwieldy sto rage and low 
memory . In normal circumstances 128K 
Ra m and 400K on ·line would be perfectly 
accep table . but the Mac' s ease-of-use 
qualit ies really start and finish with t he 
icons and mouse and this is a shame 
beca use it comes so close. 

Verdict 
The question is. has the Mac had it s 
usefulne ss eliminated by comp romises. 
The product must be de light fully easy to 
sell-i f the term sexy can eve r be asc ribed 
to a co llection of high technology then the 
Mac is probably X-rated. But while t his 
may gladden t he heart of theAppled ea ler. 
i i doesn't rcalll~ do the user much good if. 

once the novelty wears 1hin 1he Mac is 
found to be simply a compute r on which 
you can draw p retty pictu res as well as do 
the average application progra ms. 

This said. priced as it is. the Mac can do 
many jobs ad mirably. Even if you include 
£350 for the excellent printe r, and ano 1her 
rew hund red for an extra disk drive. it is one 
of the most competi t ive produc t s around. 
For word processing the re is nothing to 
touc h it and my guess is that 1his is what it 
will end up be ing used for most. with a little 
financial mode lling on the side. 

The Lisa front-e nd technology t akes a 
little getti ng used to for t hose used th e the 
conventional "B OOS ERROR ON B" 
app roac h but t here' s little doubt that the 
machine is targeted straight at the first t ime 
buyer. As such it' s a winner. 
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Everything's remotely possible 
with Telemod 2. At around £84 

Telemod 2 takes you and your micro into a whole 
new world of possibilit~s and opponunity. 

Take Prestel~ for example. For news. travel and 
holiday information. Teleshopping. Homebanking. Telex. 
and CitiService financial information. 

Or explore Micronet 800. 
where hundreds of free games are 
yours for the choosing. as well asan 
ever -expanding range of educaoonal. 
household and business software. 

Take advantage of electronic 
mail by exchanging messages 
and programs with other users­
anywhere in the world! 

To make the most ofTelemod 2. we offer a 
comprehensive choice of v'ewdata communications 
packages for popular micros such as BBC. Apple II. and 
IIE. CBM 3CXXl. 4CXX)_ & 8000-64 and Tandy Models 
I & Ill. These packs conta;n appropriate interfaces and 

To other users 

software. any necessary 
connectors. and full instructions. 
Prices range from arOl.nd 
£15-£60. 

With Telemod 2. yru can 
simply tum the remotest 
possibilit6 into reality. Just return 
the completed crupon first. ~-- -------, 

I D Please send me the Telemod 2. 1 enclose a cheque/ I 
I P.O. made payable to O.E. Ltd for £84.95 inc. VAT.t I 

D Please send me more information on the Telemod 2 

The Telemod 2 from OEL 
(Europe·s largest volume 
manufacturer of mocJems) uses 
advanced IC technology to bring 
universal communications with 
enhanced reliability- at a down 
to-earth-price. 

I and full details about communications packages. I 
~ ====~ Name I 

O.E.Umited 
North Point 
Gilwilty Industrial Estate 
Penrith. Cumbria CA 11 9BN 
Telephone 0768 66748 
Telex 64157 Electronic Mailbox No. 093051909 

I I 
L Tel _ I --------~ 



Tiie Macintosh's lm­
asewriterprinteriscap­
allle ol producinJ hip · 
-Illy rroplolc5. H 
_.in by cloht& • 
'Kf'Nft dump' of lftf)'· 
11,lnJ productd In eittler 
MacWrtlt orMacPaint. 

~Maalntolh 

TIM printer takes lllt 
ICrNfl ifflac:e bit·by·bit 
aod transfen H to pap­
«. TW1l1accompkhed 
by 1111 print head takl111 
a couple of "palMI" in 
ln>ntolllltpapt< , partl· 
c,,i..ty- ..... e-l)'pt 
cllarac:ten . 

/ Mo1le 

\ ~~ 
Ke3Jboard ___ .. ____ ... _____ _ 

Something fishy is 
happening in Derby 

Fishermen in Derby were upsel 
today when lhey found oul that 
the IOC8l !ishpond had been entire ly 
removed LO ma ke way for a new 
motor-Way . 

The motorway , to be known as 
the Ml-5 . will link Moocow with all 
towns In the UK making It possible ...... ___ .. __ . __ ._ ... __ 

' ' II''"'·"''' ,11111111 1llff ... r ... 11I 

1111, ... ,, ...... ,. 

But alternating between 
one typeface and another 
can be annoying and make 
ruD01MW1 r(l n rrao,woa It@ 

~ •si•g u•der"lines 
a•d bellllfaces can make 
ty•e mon, inte..-esting, 
lmt •ot as inte..-esting as 

if 9ou ••..-•ell the t~,.e 

nb21qs qomu 

·--.,_ .. ______ ......,. ___ ..., __ 
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Give your typing fin gers a break and let them turn a few pages. 

'lnln>ducln 1 Com- 64 
ruclline code ' bJ Ian Sinclair 
publis!Md by Cranlda at £7 .95 
l_.uck.146 .... .. , 
If ever there was a misleading 
boo k 1i1le. this is it. After 
rcad ing thi~borin g tcxt. l 'ms lill 
1rying1ow ork o ut what it has to 
do with the Co mmodore 6-l. 

·nic blurb explain s that soon· 
er o r ki ter )'Ou'II feel res tricted 
by Basic. and that for really fast 
operation and control . machine 
code is the answer. It C\'cn goes 
on to suggest that kcybecps 
might be possibl e. Wow! 

It' s wrincn by well- known 

SUPA CATCHA TROOPA 

author Jan Sinclair and ifs 1he 
same old formula. 

I lcxadccimal a nd binary 
arithm etic and suchlike are 
essen tial but bo ring subj ects to 
lea rn. But. if you can p;tckagc 
t hem toge the r with ple nt y of 
programming examples and 
th_ings todo.yo u co uldbe ontoa 
wrnncr . 

Bui Ian Sinclair introduces 
the subjec ts in a drawn out 
manner. and the result for me 
was loss or int cre~t. 

No real pro jec ts are tac kled 
and . worltC. none o f the o ut­
standing featur es or che Com · 
mod ore 64 .ire U!!ed. 

It all adds up to an 
elementa ry boo k which gives 
1hc novice a long read with 
nothin g much accomp lished 
and little new knowledge about 
how1hc64worh. DJ 

'Polishing Your Appfe Vo12' by 
Hertlert M Honig, published by 
How1rdWS..ms, dittributed by 

Pnntice-Hallat£4.20 
lpaperl,ack , 107 .... .. , 
Whal a pit y the publ ishers or 
Merberl l-lonig's secon d 
volume or Poli.slti11g Your Ap· 
p/ edidn "I decide to package I his 
boo k with a disk - it would 
ha\'C mad e it for more uS.'lblc. 

Be Mtounded bv the wper b h1·rH g,ephic1, the 11• levels of plr,, Mel 
tm1,11n9 sounck Ot111ned 10 bt one of the mos1 iougt11 ahitr ,amn 

" 

GOLF 
We creatitd 11 IOJ 1he Soec t rum, now al50 ...,,,llbl e tor the 6' . Al'I 
it• llt mitlv ritai,,c,c cl\aoll,tng,"'9 and h,1'1 itaCMr,.nc:e. TN 11111M111,c: 
compu1er gol l. addie11Y11 wne1he1 or RO! yo./ play the ou1door ...... 
CAii m 11 vour tociil noclun or co,itact "'' now '°' lheM a,,'ld tht 
•HI ol ou, range Ol'l 1he Vte·20, Commodole 64 , Spec:Hum and Drl90". 

AbraKO Ltd., Ti. Grange S.rn, P,li.n El'ld, E~1cott, M1dd•. HA!i 2EX 
Tel. 0 1·866 2518. 

Th ough 1here·s plenty or so lid 
informat io n inside. it isn·t par­
ticularl y accessible. 

The book aims tob uild on the 
expe rie nce Volume I pro vided . 
It addre sses aspects of prog­
ramming more conce rned with 
making the basic logic, de­
velo ped in Vol I. into solid 
reliab le progr ams. 

~tuch or 1hc work is based on 
a largish program called Money 
Too lJ r. which perfo rms most of 
the functions of Mr Monig' s 
Money Tool. a lso publi shed b)' 
Sam~. but a1; a disk. Mone y 
Too l Jr is lisled in the bac k of 
1he ~ k. and really should be 
type d in be fore u~cful work ca n 
be done. The s.:1me is true of 
ot her support program s lis1ed 
th roughout the text. 

ll1 e m:.1in body of the tex1 
co mpr ises derailed examina ­
tions of eac h pa rt o r va rious 
programs . Thi s h~ th e best pa rt 
of 1he book as eac h line and 
va riab le is inspec ted. and all 
inter::1ctions arc explored. The 
on ly weakn ess was that ~·lr 
l-lonig doc:in·t cover allerna-
1ives 10 th e methods he uses. 

Money Tool Jr may be a 
cut-down version. but it' s Slill 
ten pages long. and has 355 
lines. m;;my or which ha\'e 

multiplc s1a1cmcn1s. It e\•en has 
15 commen ts. G enero us to an 
extr eme. If s not fair to ask the 
reader to 1ype 1hai lot in. 
perf ect ly. befo re be ing able 10 
make sense of page I . 

But despite be ing a demo. 
Money Too l J r dc monslrat es 
goo d App lc~ ft programm ing. 
and the techniqu es shown are 
worth s1ud)'ing. 

·n1b isa ca1;e in which s1ricter 
edit ing would have helped by 
guidin g 1he auth o r into a diff e­
rent orde r and method of pre­
se ntation. or publishing 1hc 
boo kwit hadisk. RM 

GOLF 

a touch of magic 
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...------Now the----. 
Commodore 64 
means business 

The Game 's over. Wouldn 't you llke to Incr ease the 
applications potential of your Commodor e 64? 
Tran sform it from a fun family computer Into a 
truly prof essional tool? Now - thanks to Handle , 
th e world's large st creator of Commodor e 
software - you can give a pow e rful ne w 
dim ension to your 64's performan ce. We hav e 
pioneered a new program ca lled CALC RESULT that 
dramatically expan ds th e financial plonnlng 
potential of your Comm odore. 
Docto rs, Denti s ts, lawy ers, Banker s, Brok ers and 
other money managers ex ploit it to kee p track of 
compl ex client accounts. Builders, Garag e 
Own ers, Retailers of all sizes, and 

( 149·95 (inc.VATJ) 

Cale Result 
Easy 
Single rx>Qe spreodsheel 
(64 columns x 254 rows). 
Bvill-1n graphics. Formvlo 
protection, fle,c1ble pr,nl -ou l, 
colour cond,tionol functions 
ond mothemohcol funchons. 
Delivered on plug-in 
cortndge. Doto storoge 
oncossetteordi sk. 

de scriptio ns now use the spread sheet formula for 
Instant fee dback and analysis of trading results . 
In a world where ease of access and spe e d of 
assessment are essen tial , CALC RESULT gives 
everyone the power to harness the untapped 
potential ofthelr Commodore. 
CALC RESULT Is versatile ... use It to calculate loan 
and mortgag e payments, forecast budgets , 
balance cash flow, monitor stocks and shares, plan 
pe rsonal and corporat e taxation, check expenses , 
log and analy se all kinds of bills. 
CALC RESULT instantly translat es figures into 
multi-coloured bar charts . It has a built·ln ' HELP' 
function and is absolutely accid ent proof. 

Cale 
Result 
Advanced 
All funchons m Cole Result 
Easy plus 32 poges (Three· 
d1mens10nol wewing). Poge 
odd, window,s~11-screen (up 
lo four pages on the screen ol the some lime), ond help I uncttons. 

Delivered on plug·m cortndge plus disk. Requires d ,sk drive. 

I f or more mformotion contoc1 our AdY1sory Cenlre on 
0344-778800 or simply contact your k,co l Commodore or 
L.ghtning deoler. or clip the coupon. 

,. __________ _ 
I l would I t..e ,ou IO ser.ci by r,e,tUl'n pc)lt futttiet ,nlo,mc,1,o,1 Oii !he PCN7 

Honck64rOtlQt: I "'"- ,.... I 
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The H. U. R. G. competition offers you over £3,000 of pr izes for 
your game designs wilhou t the need of any programming 
knowledge! Only H.U.R.G. gives you the chance to earn 
royal ties from programs based on your ideas - it's the 
easiest way to join lhe softwa re revolution withou t having to 
learn how to p rogram! 

But you will have to hurry to win the £3,000 prize as the 
competition closes on April 30, 1984. ll's so easy you owe it to 
yoursel f to enter your game ideas. Games will be judge d on 
lhe basis of or iginali ty, graphics and playa bility. Further 
details are available with every copy of H.U.R.G. 

Whethe r you want to share your game ideas with the world at 
large or just wi th your friends and family, H.U.R.G. is the 
game des ign p rogam for you. At lasl. the games you imagi ne 
can be the games you play! 

H IGH LEVEL - req uires no p rogramming skills - simply 
design the shapes you want , and H.U.R.G. will animate them 
into the most amazing on-scr een action you've ever seen . 
Choose any setting for your game, from mazes to outer space 
or sinister caverns - the only limit is your imagination . 

U SER FRIENDLY - H.U.R.G. will lead you through a series 
of easy-to-follow procedures , ending in the creation of a 
game that is as wild as your imagination. 

R EAL TIME - You can see exactly what you're crea ting at 
all times . Every game has hundreds of var iations, and you 
can change its features at any time. You ca n speed up the 
action , change the size of the characters and even make 
them more vicious - it's all up to you; and you can see it all 
on-screen immedia tely. 

G AMES DESIGNER - H.U.R.G . enables you to design and 
sto re the games you create on cassette and play them later 
using H.U.R.G. as the contro l program . It's the one prog ram 
you will never tire of . 

Now you can c reate all the 
stunning arcade effects on 
your 48 K Spectrum that up 
until now have only been 
avai lable to professional .-i:::::=:7 
softwa re houses. 

HOUSE 

Orders to: 
Melbourne House Publishers 
131 Trafalgar Road 
Greenwich, London SElO 

Correspondence to: 
Church Yard 
Tring 
Hertfordshire HP23 5LU 

All Melbourne House cassette software is 
unconditionally guaranteed against 
malfunction. 
Trade enquiries welcome. 
O Plus, send • ,:Ill' fret~ PI' Clbqw 
Pluseselldme 

SPECTRUM 
O Spec:tni• lheHolltwttaK 
O Soectru.-F'IMtrlCOr481< 
O Temr-OaM~ ill> 48K 
0 Melbounie0r¥#48K 
C H.U.RC 48K 
C Aberwt!rc.1114811. 
C Soectrum Qu5CM¥el'ltllft 4!K 
C Soectr11111Mu11,J'DC 

COIIIIOOORE 64 
-... 
C CoMtlocloll64TNHotloit 
c ColuodoN" Huftc,y )twlQI 

C Coramodott64Hcnctr.otsSw1 
c .COS+ 
CCoruiooort640..wc~ "" 
C Cornmcdcn 64 SI• Jruoper 

VIC 20 
C YICC:0.-"' 
C Thf:Wiiln1&Pnncm 

ORIC-1 
C Onc·IJUKn._, 

BBC 
C B8CMcldd8JMH:)bbl( 

tl49S 

'"' '"' tl .91 
m,s 
CIUS 
tUS 
£6.11 

m,s 

"" "" .tUS 

·"" "" 
. £191 

"" 
t lOS 

m,s 

,.,_..,,,.o, TneHotlelt ..-edll'ltcel"""'•itglll'OION 
9d..........,eprogr#l'I OuelO~~ eec~ 
.... "°"oo..nc:c~or~ 

£ ...... 

Please add 80p lor posl & pack £ . .. ..... l\<1 

TOTAL £ 

I enclose my O cheque 
O money Order t0r £ . 

Please debit my Access card No 

Expiry Date ... 

Signature 

Narrte .. ..........•... ............ 

Address ...... , . , .•... .. 

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

Access orders can be I PCN1/4 I 
~~!::l'oufsa1397. ~ 
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BBC MICROCOMPUTER SYSTEM 

WE ARE AN OFFICIAL BBC 
COMPUTER DISTRIBUTOR 

O[ AUA [ NQUJltl [ S it.A[ l', [lCQ M[ O 
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COMPLETE WOROPROCESSING 
SYSTEMS 

IN CLUDING DAISYWHEEL PRINTER 
From £695 • VAT 
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We welcome call ers. no parking p,ob lems. 
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RS232 SERIAL 
INTERFACE 
Communicating through the telephone system initialty requires 
theconftguralion of a devk:etoconvert the internal parallel binary 
numbers with which the computer deals into serial form so they 
can be carried on the line. · 

For most users the device that does this very necessary job is 
likely lo be an AS232 serial interlace. The RS232 is usually built 
into the micro, though in some cases It can be configured as an 
ex1racardor add-on. It takes the parallel byte one bit at a time and 
sends the individual bits down lhe wire one after the olher. An 
AS232 has at least five wires heading oul 10 the outside world. 
They handle transmit, receive, request to send, clear to send and 
signal ground respectively. 

The bytes are usually sent with a duster of other bits around 
them 10 perlorm certain functions. The RS232 can usually be 
configured through software to sandwich the byte in a start bit and 
end ii wilh a parily bil and slop bit 

RS232s work with a series of standard speeds to synchronise 
the sender and receiver. These speeds are known as baud rates 

ACOUSTICALLV 
COUPLED 
MODEMS 

There are two basic types of modem available: one plugs 
directty into the telephone system via a wire and the other simply 
fits over the telephone handset Each of these modems has its 
own particular strengths- and weaknesses. 

The modem with acoustic coupler has the advantage of being 
totally portable. This makes it particularty convenient to use in 
conjunction with luggable or lap-held micros. The coupler simply 
consists of a 'reverse' telephone handset. The microphone in the 
mouthpiece of the handset Is coupled to small speaker and the 
speaker in theearpfece is coupled toa microphone in the coupler. 

Obviously, the coupler can be used with any telephone, but 

HAR DIM IRED 
lfllODEMS 
The second and probably best type of modem is the directly 
coupled or'hardwired' one. This hooks directly into the telephone 
system, but don't be misled by the 'direct' terminology. As 
always, the part of the modem running off its own power must be 
completetyisolated from the telephone system somehow. On the 
direct modem this is usually done through an LEO system. 

Butto the person using it 'direct' is exactly what it is. These little 
modems have become very cheap, with several on the market 
costing under £:100. You don't have to worry about connecting 
them up to your telephone every time you want to use them and 
you don't have as much trouble with background noise. 

Many hardwired modems use the new Telecom standard wall 
plug arrangement - with the incorporation of a double plug 
adaptor for your wall socket you can have your normal telephone 
and the modem plugged in and ready to go at the same time­
convenience should not be underestimated. 

Another advantage of this sort of modem Is its facilily to 
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and range from 75 baud (the slowest) 10 19,200 baud (lhe 
faslesl). The most commonly used speeds are 300 receive/ 300 
send or 1200 recieve / 75 send. 

Baud rates relate to the number of bits sent per second, but as 
we observed above, these rates cannot be applied directly to the 
speed at which the bytes will come through because of those 
ex1ra start and stop bits. There are more than eight bits per byte. 
There is also a gap between the end of one byte and the 
beginning of the next, slowing transmission down even fur1her. 

With the right software it's possible to transfer information or 
· programs between computers, using the AS232, without the 
imposition of a modem. This technique is beooming particularty 
useful with the arrival of the lap-held computer. where the user 
can transfer standard text files from an applications program in 
one machine to an applications program in another. All you need 
is a cable with the correct plugs. 

The trouble is that finding the right plugs is not as easy a task as 
tt might sound. Although RS232 is supposed to be a 
communications 'standard', the configuration of the pins on 
AS232 ca~es varies from machine to machine. 

This has led to the development of a market for 'smart cables' 
and ·suss-boxes' whtcll help you to get machines with different 
cable configurations talking to one another easily. 

there are two disadvantages. Because it's coupled acousticalty 
there is atways the chance that background noise will creep into 
the transmission causing garbage to apear on the screen at odd 
moments. This can be reduced somewhat by a rubber 
wrap-around on each coupling to reduce the noise. But this 
brings disadvantages of its own as it means that every time you 
want to communicate you have to fiddle about coupling the two 
items together- a frustrating process at the best of times. 

ButthismethoddoeshavethedistinctadvantageofsoMngthe 
isolating problem. When you are connecting an electrical 
appliance Hke a computer to the telephone system, the people 
responsible for the telephone network (in our case British 
Telelco<n) are understandabfyconcemed to ensure that there is 
no chance of a short circuit ocx::urring in the computer or the 
modem, which will send a htgh·voltage current down into the 

. delicate switching systems at the exchanges. 
An acoustic coupler ensures that the two systems are 

completely isolated. 

·auto·answer' or even ·autodial' a number - though you will 
always find that facilities like these up the price of the products 
quite considerably. 

Telecom regulations are an important factor in this field. 
Always ensure that the modem you are about to purchase has 
been Telecom approved. Although it's not an offence for a dealer 
to advertise a non-approved modem, and it's not an offence for 
you 10 buy tt, you are liable if you hook it up to the telephone 
system. 

This situation is complicated by Telecom·s approving 
Individual components, so advertisements you see are likely to 
make menUon of 'Telecom approved components' - not 
actually of interest to the average buyer. The assembled product 
is the item which must be approved if it's to be of any use to you. 

The problem is that the discrepancy in speed of the micro 
industry and the speed of the British Telecom in approving make 
things very difficult for distributors-BT has just reduced the time 
needed for the approval prodecure to three months. 

In fact, BT has also off-loaded direct responsibility for approval 
of modems to the (BABT) British Approvals Board for 
T elecommunicaltons - which is hoping to speed up and slim 
down the approval process (Monitor, issue 52). 
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cro· e s The Micro-Myte 160 10/0 is 
software-controlled acousttcally-coupled modem for the Sinclai 
Spectrum which uses the cassette port, ralher than the more 
standard RS232C serial interface. 

It can't be used to communicate with ordinary bulletin board so 
electronic mailboxes, but is instead designed to alk>w easy quic 
transfer of information between Spectrums_" 

The Micro-Myte transfers data at the non-standard rate of 
1 032 baud, instead of the 300 baud speed used by most low-cost 
modems. 

But at the price of only £99. the ·non-standardness' o 
Micro-Myte's modem may not - in the end- matter. 

ndata 7008 se rie s acou stic coupler This is a trul 
portable 300 baud modem. The acousticcupson either end of th 
modem mean you can use it with almost any phone and the 
rechargable batteries mean you don't have to look for a main 
plug before you start transmitting. 

It's just a little more expensive than mosl acoustic couplers 
costing between £220 and £280 (depending on whether you buy 
it from Sendata or Tandy). And, of course, acoustic couplers that 
are cheaper aren't portable. 

Of course. if portability isn't important for your commun ica· 
tlons, 1hen you'll probably be just as happy with a cheaper- but 
more stationary- conventional hardwire or acoustic modem. 

"""' ... CI .............. ..,......, :.. I 

~ ~~·-- .. 

Concord 's V.22 Data Modem At £547, the Concord V.22 is 
at the upper end ot what most people would be willing to spend on 
a modem -but ifs also at the upper end of capabilities. 

It's a hardwire affair that runs at 1200. 600 and 300 baud and 
automatically tilters out distortion on the line. The modem also 
auto-answers calls from other computers and, when it detects 
the call. analyses it's signal and selects the appropriate baud rate 
on its own. 

The system can be f\Jn manually if you don't like the idea of yOur 
modem answering your phone calls every five minutes. (Some 
modems - which are equipped with a device that detects 
whether a human voice or computer tone is calling you- can be 
run all the time.) 

The V.22 seems to be a comprehensively equipped, i 
somewhat expensive, device. 

aplin ' s mod em This modem, which you put together from a 
!tit, is the cheapest way to get into telephone communications. 

At only £39.95, it uses the standard 300 baud CCITI system to 
commun.c3te over the phone lines and runs at either half or full 
duplex. Maplin also runs its own mailbox and electronic mail 
service which lists much of the information in their catalogue and 
gives you the option to order it through that service. 

Connection to the computer is via a standard serial RS232C 
interlace - and if your computer doesn't already have one, 
Maplindo a number of such interlaces for !he Dragon, the Vic·20, 
Commodore 64 and the Sinclair ZX-81. 

The modem has indicator lights showing when ifs receiving, 
transmitting and locked. 



Tandata 'sTM100 TheTM-100isyetanothermodemtosel l fo 
under £:100. The shape of this £99 modem is not dissimilar to a 
Oric· 1 computer wilh no keyboard, but it is capable of 120017 
transit and receive on full duplex can store up to eight telephon 
numbersol upto 16digits each. Passwords and k>g·on identifier 
for each of !hose phone numbers can also be stored on th 
TM100 . 

You can automatically or manually uansfer your 10, and yo 
can change the ID and passwords currently stored in the modem 
II you're using the modem by yourself and few others are likely t 
need to use it, you're probably safe leaving all the identifier 
stored in the modems. 

The modem is connected easily to any micro with an RS232 
serial intertace and connects to the phone line through a 
series modular jack plug. 

Minor Mira c les WS 2000 World Modem This is one of the 
first of a new breed of international modem that runs on both the 
North American and British phone systesm. Though the Minor 
Miracles modem does not have British Approvals Board for 
Telecommunications approval, the components in the modem 
are approved. It is not illegal to own one, but attaching it to the 
telephone system is . . . 

The specifications for the new modem are impressive; it 
operates at 300 baud full duplex. 1200 baud send/75 baud 
receive full duplex and 1200 baud half duplex. It recognises 
European and American prolocolsand an auto-dial/au10-answe 
plug·in can be bought for an extra £39. 

The Minor Miracles modem is hardwired and plugs straight into 
a standard British Telecom phone jack . 
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acom s uzz ox At £69.95 this is probably the cheapest 
hardwire modem available (unless you count kit-based modems 
you have to build yourself). 

It's small. compact, easy to use and connects to any mk:rowit 
an AS232C standard interlace . The Buzzbox runs at only 
baud (send and receive). but since that speed in used more ofte 
world-wide than any other, this shouldn't be a drawback: It' 
lightweight and plugs easily into a BT modular jack or the o 
420-type and can run eilher on batteries or the mains though th 
battery-operated version might cost you a bit more. 

There are only two switches, one whk:h switches the phon 
back and forth from answer to originate and one which lets y 
use the phone for either talking or transmitting data. 

Pace's Grapevine Modem Pace has produced a new 
modem to rival the Minor Miracles WS 2000. 

For £125, the Grapevine will a lk>w you to run 1200 baud 
receive, 75 baud send and 300 bauc standard at full duplex . It 
otters cc1n (European) and Bell (USA) transmission frequen· 
cies and a self -test mode. The tact that it's hardwired, like the 
Buzzbox and Minor Miracles modems. minimises the risk of 
noise on the line interfering with and corrupting data. 

The Grapevine sports an integral power supply and uses a 
5-pin DIN connector for interfacing with standard RS232 ports on 
micros. 

It comes standard with a lead suitable for connection to the 
BBC Micro, but Pace has said it will supply leads for other 
machines on request. 
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PHONE TO 
TERMINAL 
There is a disturbing amount of jargon and 

constra ints that come between you and 
getting to grips with using a modem to 

communicate. 
Most of the trouble stems from standards -

it's not that there aren't any. but that there are so 
many. It's all a question of setting the right 
speed , the right number of start/stop bits which 
surround each byte of data you send or receive. 

Then there 's duplex and parity . Standards 
demand ensuring the receiving mach ine ex­
pects the same sort of data al the same rate that 
the sending machine is dishing out Thankfully, 
the actual course for the characters wh ich are 
sent are fairly standard . 

Just about everything which communteates 
electronically uses a standard ASCII code. A is 
sent as 100000 1. Bcomesoutas 1000010and 
so on up through the alphabet. But to send 
information you have to know if the receiver is 
expecting an odd or even parity. 

That's an easy one. you might say , the 
standard should be even parity . What could be 
easier - even parity for nice even data 
transfer? Not at all. Some systems are 
configured to accept odd parity . So before you 
can communicate you have to set your system 
to the correct parity. 

Every byte sent has an eighth bit which helps 
the receiving de vice check the integr ity of the 
data at the other end. 

All characters are sent as numbers , which 
are, of course . odd or even. The parity bit is 
added to the number to make it odd or even­
depending on wha t the receiving machine is 
expecting . If the status is even parity any 
character which has an odd number is given a 
parity bit o f 1 to make up the difference, and vice 
versa if the character is already even it gets a o 
parity bit. Thus , if the receiving machine 
receives an odd number it can be sure when 
one of the bits is wrong. 

The concept of duplex is also complicated . 
Full duplex means communicating modems 
can receive and send simulta neo usly . They do 
this by sending and receiving on different 
frequencies. and they do it because it makes a 
good error check . In full duplex it's obviously a 
very fast process . 

Half duplex means the communication is 
two-way . but not simul taneous . so you 're not 
gening a check back on whar s appearing at the 
other end . 

Perhaps the most obvio us variation is speed , 
or baud rate . Baud means the number of 
modu lations per second. All this is excusable 
because transmission speed is a trade-off 
between speed and safety . The slower you 
send data over a telephone line, the more sure 
you are there 's not going 10 be a breakdown in 
communication . The variables are large. 

Firstly , there is a wide variance in the quality 
of the line you happen to be using at any one 
time. Remember the last time you had lo 
scream down the telephone to make yourself 
heard. You migh t be able to cope w ith that sort 
of aggravation. but computers can 't. 

Problems of garbage appearing on your 
screen are certainty not unknown . So. when in 
doubt , the first thing to do is slow it down . Some 
of the cheaper modems like the slower speeds . 
Against this, of course , is the argument of time 
and money . The 75 baud rate is appallingly 
slow and a large document costs several 
minutes in telephone charges. 

These days a firm favourite is 300 baud 
transmit/300 baud receive - hencefQrth 
tenned 300/300 . The other common speed is 
1200175, which Is the speed used by Prestel. 
You're also like ly to come across 600 or 110 
lrom time to time. When you communicate with 
another computer you are effectively turn ing 
your machine into a 'terminar to receive and 
send information . 

In the commercial field terminals are used a 
lot to interact with mainframe or minicompu ters. 
The terminal may be in the same room or miles 
away from'the computer , in an airport for 
instance . These termina ls can usually be split 
into smart or dumb terminals . A dumb terminal 
lives up to its name . It has no local facilities . 11 
sends each character straight to its host as it's 
typed and has no way of reta ining information 
sent to it- the moment it scrolls otf the screen 
it's gone for good . A smart terminal , on the other 
hand, is assumed 10 have local capabilities . II 
can store and buffer ingoing and outgoing 
informat ion. 

A micro is really an over-qualified smar1 
terminal bul its potential can only be realised 
with the incorpora tion ol a good ' terminal' 
program . This is an applications prog ram which 
should enable you to easily sel and store all the 
variables mentioned above- parity . baud rate 
and soon . So, if you're in the habit of accessing 
a variety ol remote systems . you can store all 
the communication variables in the terminal 
program and call it all up at the appropriate 
time. 

Some term inal programs . given the right 
hardware , even dial !he number for you. As well 
as dealing w ith all the slog, a good terminal 
program enables you to easily save text and 
strip out unwanted control characters ready to 
insert in another applica tions program tile . You 
should also be able 10 prepare text tor 
transm ission . 

Some programs . with the right computer in 
tow . w ill allow you to define keys for such things 
as passwords or frequently used keystrOke 
seq uences requ ired by the sys tem or systems 
you are accessing . 
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0 0 0 
Data 

Under full-duplex mode the uansmission 
is echoed back to the sending machine . 
To save confusion setting in the 
echo is se nt at a different frequencr 

C>11 ( I O O O O O I ) I[> 
/ '- Data J 

Stop bit Parity bit Start bit 

Parity bit-makes the number of ones 
up to an odd number (three in 

t his case) 

© A Good Terminal Program 
Menu options. 

I I Baud rate - 300/ 300. 1200/75 , 
2/ Ha~ duplex. full duplex 
3/ even. odd parity 
4/ Synchronous. asynchronous 
SI answer/ originate 

.upload/ download . 
select file. save as file. 
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l=UTURE 
PLANS 
~

e fu1urc of compu1cr-based corn· which could be l;ugcly handled by the 
rnn ica tionsbs1i lh crym ucha n ope n comp u1cr dat aba~. C\'en numben. which 

question. Th ere ,:ire fu1uri~b "ho h;id only ju:>I come in10 :i.cr,icc. Tilc 
confident ly predict the advent or ·a micro Yellow Pages "o uld )till spin money in the 
in ever} home· \\ith in the next five yc.irs. form of full-screen colour advertisements 
while ot her, i,,1ubbonly hold on to the idea on the telephone term inal which roul d be 
that computcrcommunicat io n~arc largely charged according 10 how much storage 
going to be a big bu:i.inc~ concern and ·space"b u!>tdonth e!<Cnicc. 
won't h:nc much bearing on the home In the UK there is .:tn C\'CO grea ter 11l· 
use r. ccntive for the dcvclopme n1 of 1his kind 

Youca nal rcadybuyachc~1p mode m:md of service. First of all. ii would \.:b lly 
comp ulcr !hat ope n) up many l:irgc incrca~ 1he num ber of people who could 
in1crna1ional mail and datab ase facilitic) use Bn t1)h Teleco m·) Prcs1el and BT Gold 
for under £200. but )0 far lh c mccnti\'c has communicatio ns scr\ iCC\ attd it \\Ould 
been Mnall and the ·on-line· <.'0)1 Mill pro\ ·ide Jess cosily altcrnalives to mail 
rclathcly high. dcli, ·ery. A terminal in e\'ery home "ould 

One thing 1h;tl n11gh1 \\CII rC\CrM! !hat give mos t people an easy facilit) (with the 
tr end is the hca, y in\'ol, ·emcnt of tele· addition of M>mc form of kC)'board) 10 use 
ph one companic) in micro comm unica- electron ic mail. and would both speed up 
lions. II )hould come a) no surprbe that and reduce 1hc cos1 of business corn· 
telephone companic) are a1 1he forefron t 
of electronic commu nicatio n. but ii might 
surpri )C you to learn 1hat some telephone 
com pan ies arc already \\Orking towards 
finding a cheap,, ay 10 put a micro in eve ry 
home - as a CO)t·s.wing mcao;;ure. 

Th e key to thi:!t CO)t·'.!ta,ing is the annu al 
printing of telephone books. E.:1ch yea r. 
phone companie~ all O\ er the wo rld mus1 
print and distr ibute nc" telephone books 
1oall thcirs um.cribcr). And in citiC))UCh :t) 
Lond on - where the telephone directo ry 
run s to four \'Olume) - 1hat kind of 
print ing i)n·t cheap. Some of that cm.t I) 

o ff-set by the ratc ... cha rged for listing, in 
the Ycllo" Pages. but elec tron ic com· 
municatio n offer) a much cheaper way 
forward. 

Ca1mda·~ BC Te l co rpo ration has been 
looki ng ;at 1hc pm~ib, lit)' of equippin g 
e\'e r)' home " ith a cheap comm unicat ions 
micro 1ha1 " o uld allow people to pho ne up 
a huge computer da tabase when they 
wanted to look up a number. ra1her than 
using a 1elephoncbook.T hci deais1 ha11he 
cost of eq uipping e,cf} ' home with such a 
terminal would be quick!)' offset by nol 
ha\' ing 10 print new 1clcphone bookse\'ery 
year . Number) would be added const an1ly 
10 the databa~ i.o 1hat it wa~ always 
curren t . 

A good dc,1\ of money would also be 
s.·wed on opera1or information )erviccs. 

mun ica1ions. 
BT Gold and the new Onc·lo·O nc 

elcctronicmail M:r, ice) arc already looki ng 
1oward lhi) future by using electro nic mail 
with exis1ing no n-electronic technology. 
On bot h services you can now sen d 1clcxC) 
and tclcm cs!>agc) ,·ia )OUr micro. Telexes 
feed the 1ext gencra1ed by )Our micro 10 a 
larger compute r ~y~1cm which puts 1hern 
into telex form~tt - from which th C)' can 
the,, be primed out on standard telexes 
th roughou t 1he \\Orld. 

Telcmc)~gc) arc a slightly differe nt 
mixlure of old and new . You type a 
mC)~1gc out on) ou r micro with a name and 
addrC)) a1 th e 1op of it. That message is 
then print ed ou1 by BT or One-to-One on a 
stan dard line pr in1erin 1heirofficesa nd lhe 
prin ted me»age is ) luck in an enve lope. 
addres~c d . stamped and poste d . 

Large-scale use of com munic ::uion ... faci­
lilies on micro \\ill e,entually make 1hc 
need for )UCh mixt ures of old and new 
uncce~ary - but for now they arc u)c ful in 
introdu cing people to lhc power of the new 
communica t ions 1echnology . The fu1ure 
will probably look )()methin g like this: 
you 'll send your elcc1ronic mail message to 
a large )IOragc dev ice ,, hich lhc rccip ienl 
can then ring up and read 1he messages 
from . Collec t ing mail "ill no longer be a 
matte r of going 10 lhc doorstep or lcu er 
box - just dial a numbe r . 

Mlcropaedla Editor: Goel Wheelwright 
Design : Nigel Wingrove 
Contr ibutors : Kenn Garroch and Ian Scales 

NEXTINEEK 
We conclude our look at commumcat1ons with a detailed comparison of electronic mail 
and bulletin board services. 

1Mtltil•l:1·13•it·lf ;i•I 



THE DYNEER DW16-p icturedabove -o ffers 
Daisy-Wheel-Perfect print at a price you'll find difficult to 

beLieve. 
With a print speed of 16cps (Shannon Text at 14 cps). the 

DW16 features bi-directional printing up to 10 inches wide on 
12 inch (max) paper. and offers a choice of tractor or friction 
feed systems. 

If )'OU need higher perfomiance. the DIV20 and DW36 offer 
maximum print speeds of 20 cps and 36 cps respectl\·ely, 
printing up to 13. 2 inches wide on 17 inch (niax) paper. Plus an 

optional automatic cut-sheet feeder for users needing 
maximum correspondence t.hroughpul. 

But whatever the print speed. every Dyneer Daisy is built 
to the most stringent engineering standards and is compatible 
with most popular worct·processing packages. And all feature 
the Dyneer Hallmarks: Quality, Reliability and Unbeatable 
Price/Perfomiance. 

Ring us for details and you'll have to agree we're right. 
Printers of perfect characters-a nd at prices you'll hardJy 
credit. 

~w·ltA~ 
THE PRODUCTS IN FRONT 

X·OATA LIMITED. 750 DEAL AVENUE.SLOUGH TRADING ESTATE.SLOUGH. BERKS SU 4SH.TEL: SLOUGH (0753) 7233t 

a l:)yr,eer comparry 



Task set commodore 
~ 

We're only writmo games, and we 're only wntm o for the 64. Rely on us to bnno you the orea1es1 games. 
the g reatest concepts and the greatest value . 

~ 
The complete deep 
space saga. A radical 
joystick action can bring 
inspired flex ibili ty and a 
horrific kill -rate . The 
outstanding graphics 
include highly detailed 
craft and lots more than 
eight sprites at once . A 
full music and effects 
sound track 
accompanies the action. 
All these features 
combine with player 
options and a top 20 hi­
score table to set new 
standards in hi-tech 
slaughter . 

SUPER PIPELINE 
Keep the p1pehne open. foreman Fred and 
Plumber Pete have their work cut out . The evil 
ladderman drops metal wed ges 10 plug the 
pipeline - and only Pete can fix 'em . Pete !rusts 
f'red to defend him against the s1x·leoged 
Venusian pipe spiders and the hard case lobster 
whlle he knocks out the plugs and restores the 
Row run accompanymo music and efrects , 
opt ions and hi-score table. 

JAMMIN' 
Unhke anY1hmo else. a tocally musical game yet 
highly colourful. Guide Rankm' Rodney throuQh 
the top 20 mazes - each with an interact ive roc k 
sound 1rack. Ga1her 1he instruments and make a 
band but watch out ror bum.no tes, discho rd and 
that most deadly effect - dtStortion. Ir you've 
neve r heard the run music capabili1ies or the 64. 
orab an instrumen t and Join 1he band . 

COSMIC CONV OY 
Just surv1vmg IS not good enouoh m this giant convoy . Contro) 
three fiohters at once , 10 defend the huoe 1ransponers as they ply 
between the p lanets . Only those transports reachmo planetfall wlll 
gam galactic credits , and no-one expects promotion for losmg the 

TASISET I.TD - ,.,_. Sp,KiaJists 

Naturally, evemhlnowe've wnnen fol 
the 64 is available on either ca.ene or .... 
Selected btles available from 
W H Smith, Boou. MeMet and all QOOd 
computer 11<>ret 
Ma,or distnbutors tnclude 
MICf'Odea.le, UIC, Weblter s, Cenunol'I 
and PCS 

:~r:~he"~Fr;:r:.'::::~i:: 
Be warned. mlnngffl'lfflt o/1~ nghts 
ttenolfence 

cassette 

A brand new character 
game. Poor old Bozo. all 
he has to do is to get 
home after a night out 
with the lads. That's 
easy until a wobble 
becomes a lu rch and a 
stagger. Later into the 
night , all rules go out of 
the window as he 
disbelieves what's 
happening in front of his 
blood -shot eyes . An epic 
journey with ultra­
smooth graphics and 
spr ites which run rings 
round normal games. 

All ava ilab le now on cassette or disk. 

entire Reet. Which fre ighters must be sacrificed 10 get most carQO 
to the next planet. run sound opuons and hi-score table comple1e 
the arcade package . 

disk 

£6.9Q each ii . 
£9.99 

f> MCMLXXXIVTASXSET£1D 13 High Street, Bridli ngton, Y016 4PR, (0262) 73798 

See you at the P. C. G. SHOW 
where else? stand 42 

11 OFF 
Pretentino UUI 

·<!Ji~~:::1 
Taakaet9ame. 

Valid only at the 
PCGShow 



COMMODORE 64 

Bells and 
belles 
- HWldlbact. ...... 
Commodore64-£6 .90 
......, Oct1nSof1warc. 
Manch<sler,061-8329143-
Caae11e~Machinc rode 
.......... SpcctNm , Allri , 
Vic-20, Electron. Dnaoo ud Ori< 
...... Retail,Mailordc r. 

If you go down to the woods 
today. its the keeper of 1he bells 
you encounter. not teddy bears. 
A combination of running and 
bouncing will take you to the 
next be ll and upa level until you 
rescue the fair damsel Esmer­
alda . 

Objectives 
You must rescue the impris­
oned Esmeralda from the castle 
stronghold. Todo this you must 
scale the castle walls, jump O\'Cr 
the fireballs. avoid the pursuing 
kn ight , swing over the pit and 
other openini ngs and ring the 
be lls along the way. 

In play 
The game loads in the usual way 
(SttlF'T & RUNISl'OP). The ti tle 
page is a demo of Ouasimodo's 
que st which, along with th e 
introduction. is accompanied 
inexplicably by 1he strains of 
·Teddy Bears· Picnic' . There's 

I 

an op1ion of inst ruct ions. and 
choice of keyboa rd or joystick. 
Both are equally responsive 
and it is refreshing to have a 
choice of cont rols. 

Once the game has been 
started Ouasimodo has to run 
and jump alo ng the ramparts 
avoiding the fireballs. To corn-
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plete the first level you must 
ring the bell and the game 
moves up a le\'el. The second 
level is completely different 
and a great deal more tricky . 
You must swing across a pit on 
an ever-swinging rope . The 
difficult part is getting off the 
rope safely . 

The third level is more jump· 
ing over rampa rts. While this is 
going on . Ouasimodo is being 
chased by a knight. The game 
gets more complex at eac h 
level. and it requires a good deal 
of thought and strategy on some 
levels as well as rapid reactions 
and reflexes. Level five has 
fireballs coming from both 
di rections and arrows as well, 
with the knight still pursuing 
you steadily. 

Hunchback has 15 levels of 
play. before you rescue Esmer· 
alda on completion of the last 
level. My five lives always 
seemed to expire on the fifth 
level. Hunchbac k displays the 
curre nt score and number of 
lives left along with the bonus 
score which is awarded for 
losing no lives. There is also a 
high score table for those who 
can play well. 

Verdict 
The glossy advertising on lhe 
package was spot on in the case 
of Hunchback. It is good fun 
and exciting. albeit very frus­
trating. The use of sprites is 
excellent. as is the use of sound 
and colour. 

RATING(/5) Ullloe...,... 
PlaJ-*Y 
U..ol--·-

~~~~~ 
~~~~ 
~~~~ 

~~~~ 

Before 
sun-up 
... AzteeChaUensc,.... 
£12.9Y£8.!IS ...... Commodo<e 
64- Disk/aoee11<'­
Macbineoode-AuctioJ<oic: 
........ Nonc .... Relail 

Th e scenario for Aztec Chal­
h:nge is 1500 A D~ You've been 
sente nced to deat h, but have 
one chance to escape. If you 
don'l want to e nd up as the next 
sacrificial vict im to the Sun 
God , you'll have to have a go at 
meet ing)lhe challenge. 

Objectives 
There are seven levels, eac h 
with its own problems . 
Obviously you have to get as 
many individual achieve ments 
as possible and lose as few lives 
as you can . You can score ten 
poin ts for each achieveme nt 
and if you ever reac h the 
outside without losing a single 
life, there a re 1000 points -
lose four lives and that's re­
duced to a paltry 200. 

You get five lives to start 
with. but if you lose them all you 
simply have to start again - so 
what happened to the death 
pen ally? 

In play 
Th is is a joystick-only game and 
has a two-player opt ion. 

The seven levels involve 
rathe r different scenes , the first 
being the Gauntlet , where two 
rows of spear -tot ing Aztecs will 
try to nail you befo re you can 
make it to the temple. I went on 
here for a long time and was 
beginning to feel it was all a bit 
too difficult. Then , as the music 
changed, the temple grew near ­
er and a door appeared. I was 
completely hooked . 

Next came the stairs up lhe 
face of the lemplc which you 
have to climb. It' s not an easy 
task since stone blocks keep 
falling on you. Toacluall ye nter 
the temple you have to get 
through a long hallway as fast as .. 
possible . Just to add a bit of 
intere st to this stage. spears or 
stones arc likely to plunge irito 
your cranium from the ceiling. 
spiked I raps suddenl y rise from 
the floor . or trapdoors open 
before you. Thi s is where most 
players will peak out for a Jong. 
frus1rating t ime. If s far harder 
than it sounds and as soon as 
you've clea red one da nger . 
another appears - 1here·s no 
respite. 

Should yOu reach the 
du ngeon, you'll no doubt have 
a laugh or 1wo over the , ·crmin . 
ll's not a good idea to let the 
beasts bite you. To ge1 out of 
the temple your task is to cross 
the tiles. hopping from one 10 
anolher , to reach the door out. 
Next come the piran ha in a lake 
which you're boun d to attempt 
to cross. whence onto the bridge 
and even then you're st ill not 
free. There arc anolher three 
phases and I got nowhere near 
level seven. 

Verdict 
Aztec Challenge has excellent 
colo ur graphi cs. good sound 
and it's the sort of game that 
keeps you wanting to go back to 
it to better your score - let 
alone get through the lot suc­
cessfully. It' s a refreshing 
change and a novel idea com­
pared with many games at the 
moment. ~Ash 

RATING(/5) 
PlaJ-*Y 
l.atiltc"--' 
u..o1....-
0witrallY8 ... 
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ORIC 

Defender 

._ Dcfenccforcc .,._ Oric 
Not £7 ,95,....., Tamo ft, Units 
1 & 2, TecbnoPart. Newmarket 
Rood,CambridgeTek(022Ql) 
2261f2J'J/4,.,... Cassene 
'- Ma<hineeodc ­
..._ None ....... Mail ordc:r 
and retaile rs 

There are good space games 
and bad space games. Defend er 
is still one of 1he best and is 
justifiab ly emula ted on man y 
micros. Here's the first \'ersion 
for th e Ori e, and i1s good 
enough to be the standard 10 
beat. 

Flying your multi-directional 
space fighter. you must defend 
the helpless humanoids against 
capture by IS diffe rent types of 
marauding alien. 

By for the best cassette inlay 
I've eve r seen. the game has an 
anr activc cover . crys1al clear 
loading instruct ions. captioned 
pictures of all the 15 aliens. and 
game rules which are excep· 
t ionally well laid out. 

Th e game ~tarts with a col· 
ourful title sequence. Options 
arc there to suppress the sound 
effects. display the Hall of 
Fame. play a beginner·s game 
or get st raight into the action. 

Against a starry backclot h 
and above a mountainous 1er· 
rain, you pilot your ship 
t hrough 1hc sky. Technicolo ur 
laser beams burst from the ship 
every lime one of the sensibly 
place d move menl -control keys 

is pressed or released. 
At the top of the screen. 

beside the large scoreboard. is a 
radar screen ind icating the 
approac h of the enemy . Huma · 
noids fall from the sky then s1ay 
put where t hey land . Vulturc­
like aliens. Vultr ae , will t ry to 
abd uct the humans - 1heymust 
be sho t down before they reach 
the top of the screen. When all 
hum ans are capt ured . the game 
transfers to an astral plane 
where all the enemy tum to 
wrai ths. 

Besides the Vult rae. t here 
are 14 oth er type s of aliens 

zoomi ng across the screen. , Hit h k 
Contact with anr of these (or a C COC 
human) results m the destruc· 
tion of your ship (you have two h st • 
spare). A shiel_d button gives y er1a 
te mpo rary respite from ene my 
bombs- the screen turn s blue 
while t he shield is acti, •e and to 
red when th e shield 's po wer is 
abou t to e,cpire. 

There arc 20 waves to con· 
tend with. each one harder than 
the last. Wave 20 contains a 
Cybotro id. qui 1e t he worst of 
the foes you come up against. 

Th e ship responds im­
media t ely to the keyboard but 
firing puts a st rain on your 
fingers- there·s no repea t fire 
mechanism . 

A colourfu l. testing game with 
great sound effect s. Definitely 
one for the co llection . 

Bob~ 

RATING (/5) 

l..utina:•-• pt Play•...,. ~ 
UseofmaclllM -·-

- Psyoholl/Psycholll-­
Oric l'lloo0.9S -
L A Software, 7SSuffieldRoad, 
Gorlctton-on-Sca,G rcat 
Yarmooth ,NorfolkNR317AL. 
Tel: (0493)600426- C.... ite 
Ulllllll'B asic ......... Nonc 
Mitt Ma.ii order 

Fans of Hitchcock' s famous 
movie. Psycho . and its curr ent 
sequel. Psycho II. will be 
pleased to hear t hey can now 
play two adventu res which star 
t hat less than lovab le homicidal 
maniac. Norman Bates. 

Objectives 
Psycho II (The Advenlure) has 
you searchi ng Norman's old 
house for hidden jewellery . 
Unfo rtunate ly Norman has 
chosen this day to escape from 
the hospita l where he has been 
incarcera ted for the last IS 
years. Guess where he' s 
headed ? 

In Pyscho 111 (The Revenge). 
Norman has locked yo u in an 
apart ment and want s to play a 
liule game. You must escape 
from the locked room. find a 
hidd en bullet and shoot Nor · 
man befo re he gets bored and 
decides to dice you . 

In play 
The adve ntures are most ly text. 
with the addit ion of one or two 
picturesandsomec reepysound 
effects (foots teps. dra matic 
chord s . a chainsaw!). Inpu t is 
by the usual method of verb and 
noun with some deviation s t"g 
OPEN GREEN DOOR. GO 
BAC K. The re are no help , 
save, score or inventory fea­
tu res and it will take a bit of 

expe rime nting to find an 
accep table command in any 
given situation. 

Some of th e puzzles arc quite 
hard and chances are you'll be 
killed off quite a few times 
before eve ntually succeeding . 

Jn Psycho II. Orman pops 
up from all sorts of places and js 
always carr ying some thing 
shar p -k nife, mea t cleaver. or 
the dreaded chainsaw. At least 
you soon get to know which 
doors. cupboa rds. shower cu r· 
ta in. etc not to open. 

Psycho Ill is di fferent in this 
respec t. You know Norman is 
on another floor but he likes 10 
keep in touch by suddenly 
appearing large r t han life (a nd 
twice as nasty)o n the TV screen 
10 warn you he's getti ng some­
what impatient with your pro­
gress and so may termi nate th e 
fun . 

Th e two advent ures arc not 
very broad in scope but what 
they lack in number of locations 
and Oe,cibility. they doubly 
make up for in thrills. Th e 
te,ctu al desc ript ions arc nicely 
atmosp heric - when Norman 
gets you. th e scree n apt ly turns 
red. the sound sends a chill up 
your spine and th e text graphi­
cally depicts what Norman is 
abo ut todo to you . 

Verdict 
Best played alone late at night 
to get t he full impact. All hough 
they are a bit inflexible . the 
games are hugely enjoyable. 
Some toug h puzzles and chil­
ling t ext not for the 
squeamish. 

RATING (/5) 

I.Mti ......... 
Play•...,. 
Useofmaclllno -·- PCN APRIL 7 1984 



8. 
l o SPECTRUM 
I 

I 

Working 

I 
up a lava 

I 
.._ Volcanic Planet S,... 16KI 
48K Spe:crum P'rkt (6 .95 ,..._. 
Thom·EMI. Upper St Martin 's 

, La~. London WC2H 9ED f ...t 
Cassette......,_ Machine Code 
OIMl'V.... NoncOiltW:t 
Spcc1rum retailers 

Thorn·E~II ha\'C ~pread 1heir 
wings and extended their acli\'i· 
1ies into the Spectrum market 
with 1he release o f a game o f 
m.ize· running and bug· 
bashing. 

Objectives 
.

1 

You must pl;:mt a Plasma bomb 
deep in 1hc bowcb of 1hc 

I underground metroplis on lh c 
I Planc1 Zcron . The bomb. when 

detonated. causes a volcanic 
eruption which will dc~troy the 
ci1y- you. 100. if you're still in 
the \l'icinity 

In play 
The game can be pla)cd with 

jo ystick s or keyboar d and ,my 
of fi\•e skill lc\'cls may be 
selected . Mosl o f the ~ rccn is 
taken up with an aerial view of 
part of 1hc fi rst level of a 
red.b ricked city. 

On the rig ht-hand side o f the 
screen are a numbcrof aids. 
On e i),, a small hi-rcs map o f lhc 
whole le\·el - a magcnia mar­
ker sho"' s your current posi­
tion. When you are gcuing 
close to a lif1 (wh ich will 
tra nspo rt you to ;mo ther lc,cl) 
the marker turn s blue . 

As well as Plasma bomb and 
weapo n stat us ind icato~. there 
,ire four bars gi,•ing the ),,late of 
your life-support systems. 

Movi ng off the edge of the 
di splay cau!\.Cs th e screen 10 
scroll. revealing more o f the 
metropo lis . You are repres­
ented . unexpectedly. by a black 
tara ntu la-like creat ure while 
the Zerons arc scutt ling. purple 
crabs. they arc more numerous 
1han ants on a picnic and will 
immediately ~tart firing. You 
can fire back but only in the 
direction you are facing. 

I lunting for a lirt is aided by 

the hi-rcs map but takes time. 
Power and oxygen can be 
rcplcni~hcd by mO\'ingovcrone 
of the power packs and oxygen 
bottles lying around the city. 

On the lowest le,•el. you've 
go1 to find the volcanic plug. a 
black shape with a glowing 
centre. Prime this and get the 
heck out o f there - the bomb 
has a short fuse! When it 
explodes each noor fills with 
lava - you·,·e got to make it to 
the 1op before it ca tches up with 
you. 

Verdict 
The plot is original and while 
1hc graphics arc no1 stunning. 

~~~~i:u~~ r::,~~§~in~~! 
fini1e mission gives the game an 
added zing. 

RATING(/5) 
Llstin1 appeal 
Play• bility 

Use of machine 
ChoeraU •alue 

Bob Chappel 

Make the most of your micro withthesetwo new books 

COMPUTING 
WITH THE 
ORIC 1 
Ian Hickman 

This new book is for all users 
of the Orie 1 micro. It 
complements !he Orie 
Manual and can be used 
alongside it. An introductory 
section covers the initial 
sw itching-on and selling-up and is followed by some 
simple BASIC programming. Later chapters intro­
duce more advanced BASIC. high-resolution colour 
graphics , lhe sound feature and interfacing, wilh a 
special section on the printer and another on 
machine code programming. A number of original 
programs are included in !his practical guide. 

SOfrcover 160pages 0 4080 '444X £6.95 

BBC MICRO 
PROGRAMS IN 
BASIC 
Derrick Daines 

A bumper collection of 27 
games programs which 
utilise the excellent graphics 
and colour facilities of the 
BBC Micro. The games will 
run on the Model B or Model 
A with upgrade. Derrick Daines presents an 
absorbing variety of programs - you can run horse 
races. play word games, shoot torpedoes . . . even 
take on the role of Moses leading his people to the 
Promised Land! Each program is introduced with 
details of how it works , how 10 play it, the ettects 
produced. and a list of variables used. 

Sohcover 128pages 0 408 014 156 £S.9S 

Availa ble fro m all goo d booksellers 

N ewnes Technical Books Borough Green , Sevenoab , Ken.t TNlS BPB 
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DRAGON DRAWER 
y;e Animator is just what the name 

ays: it' s a graphics package which 
allows you to create your own ani­

matedgraphcs for use in games, oron thei r 
own. The package gi\'es the Dragon sprite 
facilities something like those on the 
Com modo re 64 and Atari. With thi s 
package you can define your own sprite s 
and incorporat e them into fairly sophisti­
cated anima t ion routine s. At least, chat's 
the promise. 

Documentation 
Supplied with the casse tte is a badly 
printed 36-pagc boo klet. It loo ks rather 
tat ty and is liberally sp rink led with spe lling 
mistak es. It's far from clear, I got lost at 
two poi nts during my first routine . 

In use 
First you load 1hc sprit e genera t ing 
routine. You use this to draw two differ ent 
classes of sprite-pri ncipal and secondary 
- and save them on tape . Next you have to 
load the animator pro gram from the other 
side or the tape . The movement or the 
principal sprite and up to 24 seco ndary 
sprites can now be set up. Once defin ed. 
you save this information on tape. Now is 
the time to write a program in Basic o r 
machine code which uses the animation . 
The program can be a whole game or just 
sufficient to load the program off tape and 
run it. 

The package is rather clumsy to use with 
too many separa te steps involved in 
creating the final animation. The menu s in 
the program don't always make clear what 
the next step is. so the manual has to be at 
your side at all times. 

Responses are very slow durin g the 
sprite generating routi ne, ca using much 
frustrated hammering at the keyboard . 

You design the sprit es using an overs ize 
grid . As you fill in the grid a real·s ize sprite 
appears to one side. 

Once drawn, the sprite can be manipu· 
lated - the colo urs can be inverted, the 
sprite can be reflected about the venical 
and horizontal axes , rotated clockwise or 
ant iclockwise, moved within the grid. or 
copied . 

Iryou intend to use the second part o r the 
program to animat e the spri1es you must 
follow the rathe r complicated instructio ns 
in the manual regarding how many copies 
or the sprite, and in what orientation it is to 
be on the screen before it' s saved. 

The animato r program allows you to 
define how sp rites will mo ve. A start ing 
point and the speed or movement can be 
defined for both types of sprite . The real 
difference between the two kinds of sprites 
becomes apparent at this stage - you can 
choose to use a joystick or cursor contro l 
keys to control the prin cipal sprite 's 
movement . 

On ce you ·ve decided how the sprit es are 
going to move they must be saved on tape. 

.l?.i~~~~J~J5i.1. 
David Rosam studies a Dragon 
graphics package. 

eac h under a separa te file name . 
Berore you can exami ne 1he frui1s or 

your labour youmu stwritcaprogram . The 
manual gives you 1he Basic code need ed to 
read the animatio n files off tape. and then 
run them . 

lr you use the bare minimum or progra m 
lines you'll just see 1he spri1es moving 
against a blank screen . Your program 
should , therefo re . include all the informa· 
1ion for drawing the background . 

Verdict 
Thi s is a very dirficuh packag e to sum up. it 
undoubtedl y does what it sets out to do ­
you can create satisfactory sprite anima · 
tions . 

Unfort unat ely. that's not the whole 
story . 1r the packag e is aimed at 'the 
beginner· ifs totally inadequate . The 
documentati o n is poor. the inst ructions 
unclear. The beginner will. after one or 
two failures. be able to produ ce satisfac­
tory animation s. I doubt it will possibl e to 
go on to produce satisfactory games. · 

The ani mations a rc stored on tape in 
machine code. so you will have to know 
so mething about code concepts so that the 
sprites can have a role in a game. 

There are also the problems encoun­
tered in use . The respo nse or the sprite 
generation ro utine is appallingly slow. 
This has bee n acknowledged by Screen· 
play and the sort ware uses the well-known 
Dragon speed POKE to liven up the 
response. 

Unfortun ately. not all Dragons will 
allow you to take 1his kind ofli betywit hout 
crashing - there should be some warning 
supplied because some buyers arc bound 
to be left scratching their heads about the 
mysterious crashes experienced when fast 
is selected. 

tr a PMODE is selected which links 
pixels into twos o r fours, drawing a sprite 
can beco me slightly confusing because 
you can set the two halves or the pair to 
different colo urs. In the spr ite itself the y 
will have to be the same colour. You can 
finish drawing your grid o nly to find that 
the resulting sprite looks rath er different. 

I find it very difficult to recommend this 
package becau se it is so awkward to use , 
and because of the uncertainty about who j 
will find it useful. Thi s is a good idea that -i: 
has been se rious ly marred by poor execu· as 
tion . 

RATING 
Fe.turn 
Usablllly 
Doc:amentatlon 
R.U.blllty 
o..na, ..... 

••• •• •••• •• - Animator .,.._ Graphics 
.,_ Dragon 32(164) Pl'lot.£9.9S 
- Screenplay (041-248 2481) 
- Cassette --- Nooe-... 
Mail order/retail 
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7 COLOUR INK JET PRINTER 
A.)H PRICf 

£499 
NOW 132 CHARACTERS/ LINE COM PR ESSED 

+ VAT 

With Centron· and free ssc '~-p arallel interface 
,cro dump listing 

Prints overhead trans ar . 
Options available, p encles 

• Buffered RS23 2 interface 
• Viewdate & RS232 interf;.,e 
• Apple II interface. · 

• IBM PC du mp . 

I Speci/icorions: 
640 dots/ line & 1280 . mode. dots/ hne Hi res 

84 dots / inch both axes 
Friction feed roll ·. feed A4. pa per wnh single sheet 

37 cps in full colour 
Ink cartridge s 4 ·1·· ' mi hon character life. 



Working Knowledge 
A ll work and no play wo uld make John Kin gadull boy if not fort h is IBM PC tu to rial package. 

ow arc is a cheap IBM PC t ulorial 
ckagc which helps t he know- little 

·co me a know-all byplayinggamcs . 
It includes a variety of applica1ionstogc 1 to 
grips wit h . they include a simple ::iprcad­
shcet. a simple database and a basic. but 
adequ;:11e. text-editor. 

TI1e pub lishe r says · Knowarc tc:achc) 
the funda me ntals of how to use a perso nal 
co mputer ... it req uires no prior CXJX'Ti­
encc. no manuals. no classes and very liu le 
time or money' . The key to this is the 
in troduction of game- playing to adu lt 
education. 

Some of t he cla ims may be a litt le ove r 
the top: it's opt imistic to suggest you 
actually learn about most of the impo ria nt 
comm ercial co mp ute r appl ications. What 
you do get is rcaSOn.tblc expos ure to tiny 
exa mples of bm.incss programs which 
may be enough to lea rn 1hose pac kages ' 
capabi lities. but not 10 learn much about 
how to help them help you signific antly. 

Documentation 
The on ly real docu mentatio n is a small 
fold-out lea flet with 11 pictures and less 
th an 200 words. 

Neverth eless, it prove d sufficient to give 
sa ti sfact ory an d reass urin g in trod uction to 
novices. Mind you . ifs on such a small b it of 
pape r th at it could easi ly get lost. 

Features 
Th e ga me takes you th rough seven levels of 
a co mpa ny. from mail·cler k to com pany 
dir ecto r. You progrcss upt hecarec rl adder 
by com pleting varied comp ucer Casks. 

Th e seco nd pa r1 of th e game invites you 
t o invest wh at )'Ou·vc ea rned . to become a 
millionaire. Thi s par1 of th e program is no t 
so we ll t hought-out. 

Th e t asks you have to mas 1er 10 rise 
t hrou gh the company are summa rised in 
t he tabl e; you' ll see tha t eac h is an exerc ise 
in ei1hcr programm ing (in Basic) or 
ma king use of an ap p licatio n . As mail -Mail clerk 

Accountant 
EDP manager 

Public relations direc1or 
Perso nnel Direc 1or 
Vice president 
President 

Oiairman 

LI Nli. (x . v)·(x . v) . to d raw a vertical line to 
prevent the 1hief leaving. The an imatio n b 
wrinen in assemb ler and it's an amusing 
exercise. Nex1. 1he task is made harder: 
you must t rap t he thie f be t ween twq 
vertical lines. 

Theacco unta nt "s task is 1oselect the bes t 
inves tment from a number of choice s. Tha t 
is. aua in the greatest gro" 1h from a given 
inves 1men1 with th e minimu m of ris k. You 
have access to a simple spreadsheet/ 
database t hat allow:,, you to ente r data for 
various invest ment po~ibi litics an d on 
which to base your j udgement. 

As t he EDP manager you e nter personal 
de ta ils in :1 perso nnel daiabase. mak e 
amendm ents. find records and so on. 

In use 
The game is screen·dr i\'en and impos~iblc 
to crash. there are a few pe nyweakncsscs : 
for insta nce, you ha\'C a wo rk ing life of 60 
years: and few o r us expect to work for 
mo re than 45 years. Ot her niggle s are 1hat 
the rate of pa ssing time accelerates a~ you 

Adhltr-
Graphi cs; line dr awing 
Investm ent appra isal and an alysis 
Modifica1ion of a short Basic 
program 

Database manipulation 
T ex1 editing 
Sp rea dshee t entry and editing 
Multi applicat io ns usage for 
p roblem-so lving 

Fanfares and no more work . 

cle rk . you must stop a thief steal ing the I 
ma il. The mail·room ap pears and a figure 
run s in. t akes some pac kages from a shelf 
and legs it thro ugh Che door . You e nter a 
com mand in Basic. using the st andard form 

get p romotion. and eac h job·le, ·e l has only 
two tasks. 

Make Chairman grade . and you ca n 
re turn 10 each le\'el and do t wo more 
re lated 1asks of greater difficu lt )'· II wou ld 
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be n ice to be able 10 bypass some of the 
menus and ~ reen·cha1 a1 this st age . 

Th ough M>me of 1hc tcSh are helpfu l so 
far a:,, the) ' go. inexperienced u~rs would 
find 1hcm too limited compared wi1h a real 
t utorial program:,,. For instance. dcs p i1e 
the mo)tly adeq uat e help facili1y. i i "as 
difficult 10 find which particular :>pread­
shcet fo rm ula wa;; required as an answer. 
Spreadsheet formulae can t ake a va riety of 
eq ually valid form s and in so mcca:,,e:,, it \.\'aS 
possible to blufft he 1>rogram into be lievi ng 
inco rrect ly that a que:,,tion had been dc:tll 
with properl) ' · 

The program "ork s deliberate!)' :,,lowly 
th roughout. 1ediou3ly so al times . ll ow· 
ever few people will need to run it oflen 
enough fo r this to be a problem . 

A major di fficulty is cau:>ed b)' using an 
ordi na ry green moni tor. On a number of 
occasio ns highlight ing an d shading mako 
messages dif ficult 10 read. sometimes 
unreadable. There is. howe\"er . regular use 
of high quali tylinegrap hie:,, with Ame rican 
musical accomp:111ime111s at eac h leve l of 
promot ion . At odd in terva ls )'OU come 
ac ross pain fu l puns and humourous in· 
1erjcc1ions. For exam ple. the da1abasc 
contains a variety of showbiz stars. 

Verdict 
Newcomer:,, to personal compu ters will 
ga in grea t ly from p laying this game. It's 
d ifficult to as~ll-3 the value of 1he 
ap pl ication for ge nu ine day· to-da y busi· 
ncss use. bu1 I don· 1 really be lie\•e the 
ap plications provide d will be adequa t e for 
serio us use. 

On the ot her hand. Knowarc offe r:,, a 
cheap way to get . .it the \'Cr)' lca:,,1. ;1 limilcd 
set of introducto ry applic:1t ions . It's quite 
poss ible for Knoware lo enco urage nO\' ices 
to use: comp uters. 

Kno w:irc is sure 10 move a player 
towards a prefe rence for mcnu·dri\'e n 
sof tware and Visi-clonc spreads heets. It 
sho uld be wort h wa tch ing out for future 
\'ers ions as well ;is the exte nsion of its 
approac h in ot her areas of micro com­
put ing. 

RATING(/5) 
Fe.turn -­UsabililY -­Reliobillly 

l>fflallvlllue 

nnnn 
n nnnn nnn nnnn nnn 

.._ Knowarc Mot S9S.,.._ £8M PCIXT 
(128Kmin ),...... Knowarc lnc.301VaSNr 
St,Ca mbridge .MA02 139(617)576-J821 
f...t Disk..,,,.._ Nonc..._ Majl 
ordc rfRc1ail . 



Ape King is a game for the unexpanded Vic-20 from Richard 
Bulcock of Blackburn in Lancashire. Most people will 
recognise the style of the game and know w hal to do. For 
those who don 't, yo u, the hero , have to go up the ladders and 
along the walkways to the gorilla a1 the top. 

If you are using joysticks then jump over the barrels and 
holes by pushing the joystic k upaher turning to face the way 
you want to go. lnordertoclimb the ladder , position yourself 
under the first rung and jump until the next walkway is 
reached. On reaching the gorilla the screen flashes, scaring 
the gorilla up another 25 metres. You get 50 points for 
jumping over a barrel and 500 points for reaching the top. 

To convert the game to run from the keyboard put in the 
following alterations . 
6 l 14: SC O 

!KEY FOR LER I THEN G 3 D 

23 IF PEEK 11971 !KEY FOR RIGHn n-+EN G 4 0 1 
24 IF PEEK (197) (KEY FOR UP ) THEN 100 
3101F PEEKl 197) (KEYFORUP)THEN (REST OF LINE ASUSTED I 

To find the keys to use, enter the following rout ine and run 
it with RUN 1000. Press the key you want for the direction . The 
number printed is the number that should be put into the 
appropria te li ne. Repeat this fo r right, left and up . 
1000 PRINT PEEK 11971 GO TO 1000 

5 GUT05"1"11:l 

Application : Game 
Author : Richard Bulcock 

Goto 5000 and set up user 
def ined graphics and 
machine code routine for 
scrolling the barrels across 
the screen. 

b L=l4 · SC=B : P~=$ i t 51·POKEP H,l:l · ~H=~H+l·MB=~~ +~ 
10 M=8144 ·L =30i20 : u=4 · D=l 

Set up variables, score, 
joys t ick pointers etc. 
More variab les. 
Put man onto the screen . 
Set up the tone register and 
read the joystic k. 
Check left. 
Check right. 
Check for jump (up ). 
Bumped into anything? 
Fallen down a hole? 
Don 't step on character one. 
Can't step off the edge of 
the screen at the start. 
Make sound , rub out man 

15 POKEM,u =~uk~M+C , ( 
;,13 POKE36ci(':., 2:;,1-,. H=~bH U PA '• : Pnvi:-i;,i:, l <'.I: B=Pl::.1::.K 

( n !, · t-'UKl:.~:B, <'.55 
2;? l F ( AA~lD16 ) =0 I HHll.>=-3 · D=-1 
2 3 IFdiAMD1 <'.~)=l:.1 I HH lU=4 : D=l 
2 4 IF <AAMD4 )=01HE N1"111 
25 IFPEEK0· 1+1J)=j.:JURPEEKu1 >=1:11 Ht.M41:100 
26 I FPEEk ( M+22 > =32T HE~l4"11:ll:l 
30 IFP EEKO·l+O) =l rHENJJ=l:l 
35 IFt1+D=<:114 :.H H~t~[l=0 
40 POKE368 - - 0 : POKH1 . . 3<'.: 11=t1+D : IFl1= 7R1 ci I Htt -1451:l~ 
"i0 POl<Et1 , G : , . :11+C, 7 : C,OSUB:3001:.1 · PtJk~~:>:.8 7 <+, 1 c:11:1 
90 SYS828: I FPEEk.( M+fJ) =BTHEt-140"10 
95 POKE3687 4, l:J: FOR r= 1:1 I U51:l: t~EXTT 
99 D=0 =G0102 0 



SS 

M.D.R. 
SAVE ££s- CONSULT USI 

Whether you 're thinking of buying a micro, peripherals , or softwa re, for business or pleasure 
- consu lt us and we will adv ise you as to making the Right Choice . 

ALL FOR £10.00 MEMBERSHIP FEE 
• If you know what you want , we can supply all hardware , software and peripherals at a 

GREAT DISCOUNT (10-20%) 
Examples : 
SANYO MBC 555 £810 + VAT 
COMMODORE 64 £143.65 + VAT 

• If we can 't help you, we will give you a 

FULL REFUND 
Write to us at: 

MDR 
27 Belleville Road, London SW11 6QS 

- stat ing what your purpose or user-problem is, or what particular piece of Hardware/Software you're 
interested in. Please enclose a cheque or postal order made out to MDR for £10.00. 
THERE ARE NO HIDDEN CHARGES REGARDLESS OF THE AMOUNT OF TIMES YOU 

USE OUR CONSULTATION OR PURCHASE SERVICE 
We will reply to your letter by phone or in writing within 1 O days. or you will receive a Full Refund . 

MDR 
Credtt FeclllUea Avallable 

MDR's MOST EFFICIENT MAINTENANCE/EMERGENCY SERVICE 
ALL YOU PAY IS 14% of Hardware cost per year 

What you get 
24 hr EMERGENCY SERVICE 
48 hr REPLACEMENT MACHINE SERVICE 

OFFER OPEN TO BUSINESS 
AND HOME USERS 

And If you do not use the service you get half annual premium returned 

Write to MOR for more information stating machine s/peripherals for cover 

I enc los e CHEQUE/POSTAL ORDER FOR £10.00 
NAMc._ __ __ ___________ _ 

ADDRESS ______________ _ 

Tel : __________ ___ _ 

WHICH SERVICE YOU REQUIRE 

PURCHASING O 
CONSULTANCY O 
MAINTENANCE O 

ALSO ENCLOSE A BRIEF 

EXPLANAT ION ON THE SERVICE 
YOU REQUIRE 

SEND TO : MDR , 27 BELLEVILLE ROAD, LONDON SW1 1 6QS 
1.30pm - 5.30pm PHONE 223 1613 
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ZEAL 
SUPERB COLOUR MONITORS - MICROVITEC 

MONITOR PRICE ~ 
~ 

1431 14" STANDARD RES. 245 
1441 14" HIGH RES. 499 
1451 14" MEDIUM RES. 365 
1431 MZ NEW 14" 285 

SPECTRUM COMPATIBLE 

"SIMPLY THE BEST ON DISPLAY'' 

SOUND BOOSTER 
FOR SPECTRUM 

e PLUG IN AND USE- NO 
INTERNAL CONNECTIONS 

e NO BATIERIES NEEDED 
e GOOD, CLEAR SOUND 
e OUTPUT CONTROL 
e LOAD/SAVE FACILITY BUILT-IN 
e FULLY GUARANTEED 
BRING THE SOUNDS OF YOUR GAMES 
TO EXCITING LIFE FOR JUST £14.99 

®® z 

ATPL SIDEWISE ROM BOARD 

~~-~:,!:: MICR0£4l.SO 

ii~~: PACK £17 .50 

ZEAL MARKETING LIMITED 
VANGUARD TRADING ESTATE STORFORTH LANE CHESTERFIELD 840 2TZ 
TELEPHONE 0246 208555 TELEX 547697 
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PCN PROGRAMS: VIC 20 

~- i?· \ ·@ '.~~.rvJ"f,Ii1 l~~. ~;G ~ ~ ., , {i,r ~ , ftr\( . . ~M ~ t , j 
,¥C..-'~ ~ ~~ i\1\-~ Jl' ' ' a; 

and update the pos1t1on for 100 I FPEEK < M- 22 ) =2THENGOTO..:ll111 52 
50 

~-.::ch;;n th~~~f onto the 101 I FPEEK < M- 2 l ) =20F.:PE:.EK 01- .:.,;;) =.: I Hr.N.:::. 
screen with his colour 10~ GOSUB3~~0 . ;I: 

90 Execute the machine code 1111 POKEM, .,;;.,: · f'l=M- ,1,1 (A 
routine to move the man. 111 I FG='.HHF ~4t1=M-1 : r.orn 1 ;;,:·< • • 

95 Turn off tone register low 112 M= M+ 1 
and delay . 123 POKEM, 5 : POKEM+C .• ? ~ 

99 ~~i~~~;g~~:1
;ri:;:~;'n~o2~. 125 FORT= 1 T02: POKE36876 , 220: S','S828 : POKE3b~7b, 0 ~ 

100-135 Make the man jump. 126 I FPEEK ( M+22 > =0 1 HEt,jSt;=SC+50 : POKE:.r-1+22, 10 : 
300-340 Go up a ladder. POKE..:lb~ t::., 2011: FORR='<l 1'CJ t l,v.t: NEXTR: POKE3 ~ 
3000-3002 Start the barrels rolling ? 6875, 0 : POKEt1+22 , 0 -
4000-4550 End 01 game rout ine. 127 FORR=l:lTO 100: NEXTR: NEX I T 

~~-:,i:r-"""' 12 8 POKEM, 32 : M=M+,1;,, 
12:? IF1;= :<THFt,jM=M- l: GOTO! '.'!.: 
130 M=M+l 
132 ff PE:.EK<M) =0TH Hl 4000 
135 POKEM,G: POKEM+C,7: GOT025 
30 0 POKEM,32 
3 01 M=M-66 ' P0KE.M,5' r'UKE.M+C,7 
305 r'LIKE.36877, 200 : FOkT=OT0200 : NEX I I · ~·uKE'.3b8 77 , 11 
306 A=PEEK<PAJ : POKERB, 127 ·B=PEE KlPB)·r' UKERB,.:::. ::. 
3 10 IF ( AAND4 > =•:HHE-Nr'I IKE:.N. 2: POKEM+C . 7 : l'l=M-44 : 

POKEM,G · P01<-EM+C,7: FORR=0T0100 : NEXTR:GQT020 
320 POKE368 76, 22 0 : SY~82~: FORT=0T 0 15'NEXf T : POKE 

36876,0'F0RT=0T0100'NE XTT 
33 0 GOSUB3000 
340 GOT0306 
3000 A=Hff ( RND( 1 >*L>+ l 
3001 IFA=l f HENr'UKE/1 ~~,0 
3002 RETURts 
400 0 POKE:::6<:<7b, 0: r>Ol<l:<<f-,i.-:/::, · "1: POKE:36874 ·.; : POKEM, 5 
4>1"11 POKE36877 , .:00 : FQRV=1 5f011STE:.P-1 : PIJKE368 78 ,V: 

FORR=01 IJ':,v.t : Nt XT~:, './ : POKE36877 , A 
4002 FORT=0T01000 : NE.XT' I 
4005 POKE3 6l:169, 240 : PR It~T " :'l:o6CORE" SC" ON LEVr.L" 

14-L ' PR!NI ' ' )l,jl f<'r HMUfH!oR 25 1·1. " 
40 ~;5 FORT=0T0 25111'.l: Ht:X I ;· : CLR · kUN 
450 0 POKE781o, 5: Pun .. ::f:>~76, 240: FORT="1 f02 00 : NEXTT 

: Put, E.::;6876, 0 
4501 P•JKE36876, 190 · FORT=0 fU200 : NEXTT : POKE3687b, 11 
4505 POKE3687 4 , 160 =FORT=0T02 00 ' NEXTT : PQKE3687 4,0 
4510 FURR=0T0 10 
4515 POKE.3687 9, 25 : FORT=0·1 Ull:111: NEX I I 
45 20 POl<.E36 879, 8 : FIJRT=i:1TuU,il'.J: NEX 1 ·1 
4525 NEXT~· 
453':. POKE7o 1 ~, '.3:-1 
4536 F 1.1R I ="111 0 000 : NEXTT 
45 40 L= L- 1 : IFl. <.6T HENL=10 
4545 SC=SC+500 
4550 GOTU10 
49 99 END 
5€100 PR I NT" Ilt~E MOT1ENT" : POKE3b878, 15 
5001 FORT= I' 41 6'1 U75 24 : POK ET , 0 : tsEXTT 
5005 FORX=0T 087 
5010 POKE 7 168+ X,P EEKl 3<'.7bl:l+X)· NEXIX 



5000-5020 Poke in the user defined 
characte r set 

5025-5034 Data for UDGs. 
5036·5038 Poke the machine code for 

moving the barrels . 
5040·5046 Data for the machine code . 
6000-6035 Set up the screen display. 

50 15 FORX=0T087: READA 
5020 POKE 7 168+X .• H : l'lt:.XTX 
5025 l•ATA0 , 24 , 36 , 90, 90 , 36, 24 , 0, 255, b6, 36 , 24 , 36 

,66 ,25 5, 0 
5027 DATA129 , 255, 129 , 129 , 129,255 , 129 , 129 
5028 DATA8 ,2 4 ,7 2 , 62, 10 , 8 , 20,3 6 
5029 DATA16,2 4, 18, 124 , 80, 16, 40 ,36 
5030 DATA146,84 , 56 , 16 , 16, 14b ,2 54 , ~ 
503 1 DATA3,5 , 7 , 2,3,1 , 3 1, 63 
5032 DATA192, 160 ., 2~4 , t.4, 192, 128 , 248 ., <i52 
~;~33 DATAl 11, 55 , 55, 7 , 14 , 12, 24 , 24 
5034 DATA246 ., 236 , 236 , 224 , 112 , 48 , 24 , 24 , ~, 238 , 

t :.C:c<, 234 ., 42, 238 , 0, 0 
5036 1=828 
5037 READA: IFA=999THEN600~ 
5038 POKEI, A: I= I+1:GQT05037 
5040 DATA173 ,1 15,30 , 141,139 ,30, 169,j~ , 141 , 115, 

3~,1 62 , 14 , 189,1 38 , 30,20 1,0 ,2 08, 8,157 , 139 
5041 DATA30 , 169 ., 32., 157, 138 , 3\il, 202, 208, 238 , 173, 

152,30,141 , 5, 3 1,l b~, 32, 141 , 152 , 30 ,162 ,0 
5042 DATA189, 243 ,3~ ,2 0 1, 0 , 208 , 8 , 157, ~42,30 , 169, 

32, 157, 243, 30 ,232, 224 , 19,2 40 ,3,7 6 , 104 ,3 
504 3 DA1A173 , 243,3 0 , 14 1,98, 3 1, 16~, j2 , 141 ,2 4j , 

30 ,16 2 ,18 , 189 , 97 ,3 1,2 01 ,0,2 08 ,8, 157 -98, 3 1 
5044 DRTA169, :32 , 157 , 97, 3 1, 202 , 208 , 238, 173, 116, 

31 , 141 , 225 ,3 1,lb9,32, 141 , 116,31,16 2, 0 , 189 
5045 DATR2fJR, :,1 , 201, 0 , 208 , 8, 15?, 207 , 3 1, 169 , 32 , 

157, 208 ,3 1,232, ~24 , 19,240,3, 76,1 7 1,3 
5046 DATA169, 32, 14L 207 ., 3 1, 96 , 99 9 
5599 E~m 
6000 PRINT":1• 18"' :PRINT"l lll" :PRINT"IIB" :POKE368 79 

,8 
6005 POKE36869, 255 · PR I NT" UBUiF G" : PR I NT" 

~:l(B (!ril-11 .. 
6009 PR I NT" flFIAAAA" : PR Hff TAB < 5) _; "A" 
6010 FORW=lr04 :READS,F 
6011 FORT•STOF:PQKE36876,0 :PQKET,l :POKET+ 

30720 , 2 ' P0KE36876 ,2 00 :NEXT 
6012 DRTA7834 , 7853, 7::i46, 7% 5,8 054, 807 3 ,8 164 , 

>,jl85 
60t !"i NEXTW:POKE3687,:;, 0 
6016 FORL:1 TQ3:READS,F 
60 17 FORT:STOFSTEP22 :POKE36874 , 0:POKET,2: PQKET 

+30720, 7 : POl<"E'.~6874 , 200 : NEXT 
6018 DRTR7852 , 79 18, 794 7, 80 13,8072 , 8138 
6020 t·lEXTL: POKE36874 , 0 
602 1 FORTz0TQ4:READA:PQKEA, 32: NEXT 
6022 DATA8060, 8066 ., 1950 , 7956 , 7846 
6030 F"ORTa38T0 ?00 =POKE36865 , T=NEXTT 
,:;1135 FORT=200T038STEP-1 :PQKE36865 , T: NEXTT:CLR 

:(;OT06 



GROWN OUT OF 
EASTER EGGS? 

VISIT THE 
PERSONAL 
COMPUTER 
GAMES 

~~~- EASTER SHOW 
~~: IN_!!!~.!- . ? ,,~. MARAJ::,.~ ffl/2815 

GOOD FRIDAY 
APRIL 20TH -10-6 

EASTER SATURDAY 

SOLIHULL 
CONFERENCE CENTRE 

APRIL 21ST 10-6 

EASTER SUNDAY 
APRIL 22ND 10-6 

HOMER RD SOLIHULL WEST MIDLANDS ~ 

Special competitions from Atari, Ultimate and Imagine~~ 
Games from Llamasoft, Vision, Romik, ~.6.:A • 

Audiogenic, Tansoft and lots, lots more! ~~(II'/ 

f7. 



The VTX 5000 is the unique commurncattons solution 
for the Sincla1r16K and 48K Spectrum It will dram­
atically increase the capability of vour 
micro Allowing vou to ·ca11< to other 
Spectrum users and access such mighty 
databases and teleSOftware services as 
Micronet 800 and Prestel 

Just think of the oppcrtunit1es: 
You could send and receive messages 
from vour friends !no matter 
how far away they arel. Get answers to 
electronically mailed letters within 
minutes. Try vour hand at the latest 
adventure games on Micronet 800 las well 
as looking at the news reviews. prices and 
·best buy" informatlOnJ. And on top of all 
th,s vou could access Prestel to plan vour t rips on Brit,sh 

Rail. National Coaches and BritiSh Airways. As well as 
checking the weather forecast before vou go. 

To access these, and other 
services. the VTX 5000 offers a direct 
connection via vour telephone line. 

Furthermore all the 
necessary terminal SOftware iS 
contained in ROM - so no need to load 
from cassette. 

For a cc,st of just £99.95. 
the Pnsm VTX 5000 offers vou access 
to an exciting new v.orld of inform­
ation and communications. And 
combined with the Sinclair Spectrum 
forms an intelligent viewdata 
system at a fraction of the cc,st of 

many other such systems. 



The Prism VTX 5000 offers vou the abilitV toe 

• Log on or off to Prestel. Micronet 800 and other pnvate 
viev.rjata svstems. 

• Save frames on cassette. 

• View frames on cassette. 

• Print frames on the ZX Printer exactly as displayed on the 
screen. including mosaic graphics. 

• Telesoftware downloading of programs from Micronet 
800 to vour Sinclair ZX Spectrum. 

• Off -line preparation of ·Mailbox' messages which can be 
stored on cassett e for later use. 

VTX 5000 Doto roles 1200175 full-duplex 1200/1200 hoK-duplex 

PERSPECTIVES ON THE FUTURE 
Prism Business Systems, Prism House.18-29 Mora Street. 
London EC1V SST Telephone 01-253 2277 

r Forfurthef det.1115 PIH~ cal01·253 2277 orfll in the couoon inc1 return to 1 I PrtsmauslntssSvstems . PnsmHouse.18·29MoraStreetlondOnEC1V8BT J 

I Name 
Address~~~~~~~~~~~~~~~ 

I 
I 
I 

L Telephone ____ _____ J 



The Lynx does not possess a very 
usefu l VAL (st ring) func l ion, unl ike other 
Basics such as some Microsofts and 
the ZX81, which will completely evalu· 
ate the wh ole st ring as an expression in 
1erms of the current values of its 
variables. The lynx , however , will only 
return th e value of the actual number at 
the start of the string. 

Forexample: if X has the value of 10at 
th e time the funct ion VAL{"2•x +s ") is 
encountered, the Lynx will return 2 
while the ZX81 will return 25, the full 
evaluation of the expression. 

The problem can nevertheless be 
overcome by placing the expression to 
be evaluated into a DATA statement , eg 
IOOATA2"X+5 

and read ing this data by: 
RESTORE 10 
READ V 

each t ime a new value of X is needed. 
One practical use for this is in a graph 

plotting program that will take any 
funct ion the user cares to supply . This 
kind of program is useful for displaying 
the shapes of various functions . The 
fol lowing program from Colin Clay man 
of Reading, will plot the graph of any 
funct ion in X onto the screen, making 
the best possib le use of the lynx ' s high 
resolution graphics. 

DATA statemen t to hold 
expression; note that there 
are 80 spaces after the 
comm a. 
Set up variabl es. 
Main loop 
Input exp ression in X and 
the range of X. 
Move expression to DATA. 

Evaluate y for each point on 
the x axis and find the 
lowest and highest y values 
in orde r to layout the screen 
neatly, allowing for small 
rounding errors around 
zero. 
Draws the axes in green. 
Plot the graph in wh ite. 
Awai ts a keyl)ress before 
either repeating or quitting. 

lS REM GRAPH PLOT / 119 7 
2S DATA , 

3S LETI=TRUE,Z =FAL SE , Q=24S,N=SS, 
L=LCTN<2S l , E=lE - 4 

4S DIM Y(Ql,YS(Nl 
~S REPEAT 
68 LET l=INF,h =- INF 
78 CL S 
88 IF YS= •• OR QS="N" THEN INPUT 

• y • "< X> '" iYS 
90 EL SE PRINT '"Y='";Y$ 
188 REPEAT 
11 0 INPUT • From x= •;a 
120 INPUT '"To X='" ib 
138 UNTIL b >a 
140 PRINT '"Wait whil• I ca l cu l a te the 

9raph.'", '"Afterwards hi y Q to 
q uit ,• ,,•or N for a new 
f unc tion, • ,, • or an y oth•r key for 
th e same f u nction.• 

158 FOR != I to N 
168 ! F l<= LEN IYS) THEN POKE L+! , 

ASC< MIDSCYS ,i,I)> 
17 8 EL SE PO KE L+!, ASC( " " ) 
180 NEXT ! 
190 FOR l=Z TO Q 
288 LET x• a+<b-al / Q*i 
218 RESTORE 
228 READ QS,Y<!l 
2 3 8 IF Y<l> >h T~EN LE T 

h •Y<ll *<ABS(Y(!ll >E > 
248 IF Y(ll < l THEN LET 

l =Y(il * <ABS <Y<!ll >E> 
25~ PRINT~ N,Q;Q -t ; • •; 
268 NEXT! 
278 CLS 
2g 0 PROTECT MAGENTA 
29 9 LET xza/( a - b)*Q ,h • h+ ( ] s h) 
388 IF x< Z OR x> Q THEN LET x• Z 
318 MOVE x ,Z 
::S2£J DRAW x,Q 
::S3S PRINT m x/2 +1 ,Z; h; ~ x/ 2+I ,Q - te ; 1; 
3 48 LET y• h/ (h - l l *Q 
3~8 TF y< Z OR y> Q THEN LET y•Q 
368 MOVE z, y 
37 8 D~ AW Q, y 
3 e 8 PR INT m Z , y +I ; a ; m Q/23* 

LEN<STRS ( b ll , y+ I;b ; 
398 PROTECT BLACK 
488 FOR i•Z TO Q 
418 DOT ! , < h-Y < ! )) I < h - I l *61 
4 20 NFXT I 
4 3 8 LET QS=GETS,QS =UPCS(QS) 

UNTIL QS="Q" 



WIN A LYNX 

lion roam. 
Entries will be judged by Camputcrs 

in conjunction with PCN and the five 
best entries will win a 96K Lynx. 

Fill in the entry form and send it 
to the following address to arri ve no 
later than Friday May 11, 1984. 
PCN, Lynx Competition, 
62 Oxford Street. 
London WIA 2HG 

PCN APRIL 7 198,1. 

r---------------, I Name .. .. ... . .. ... .. .............. ......... .............. ... ............... I 
I Address ........... ..... .. .. ..... ... . .. ......... ........................... I 
I .............................................................................. I 
I Telephone ...... . .. .. .......... ........ .......... ......................... I I Mysuggestednam eis ··· ··· ···· ···· ···· ···· ·················· ·········· I 
I Current machine; ........ . .. .... .. ... . ···· ····· · ·· ··· ··· ···· ··· ·· ··· ·· .. ·1 
I I do/do not mind being included on mailing lists. .J 
.... ______________ _ 

MICRO MAD? 
Crazy about Computers? 
Fancy training in USA? 

Here's an opportunity to take your hobby to work! 
Otr client, p;rt ol a worlc!Wide telecommt.nicalions Gloop, wish 10 
recruit an enthusiastic YtlOOJ person, pcssiltf a SChool or college 
leaver. IOI !he post ol APPI.ICATION SUPPORT ENGINEER for an 

exciting newserrice. 
The lil<ety candidate will haYe extensive MICRO programming 

experience, oot necessa-i~ gained lhrouQh fOllllal training, and be 
seel<ing a POSlt ion with trementlous challenge, scope and 

responsibility 

This ooiQue jOb will inlorest somoooe with a basic knowledge ol 
commooications, who is in touch with mail<et treoos anti wants 

the tll)IJOlloolty to become in'lolvetl in:· 
providing technical SUPfJOn to custome,s 

eva~ating new micms, modems and terminals 
assistinQ in the selection and distriootion ol micro software 

compiling a comprellensive libra,y ol instructions for operating 
and intenaclng micros and lenninals. 

n yoo are keen 10 Sl)el1d all day experimenting with Micros. total~ 
immefsed in hardware and sohware. lhen this is the jOb for yoo! 

Interested? 
Please contact Andrew Milhoose, quoting ref. 272, 

at Oeansgate Management Services, 52 Betllord Row, 
LondonWC1R4LX.Tel:(01)4051260. 
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Its lonely at the top 
TULIP SYSTEM®I 
of Compudata. 
WANTED:THE Ul(S TOP 50 DEAL · S 

Compu data markets one of the most 
powerf ul and fastest mic ro comp uters in the 
world. 

This is due to the application of an 
8086 microprocessor and an 8087 aritlunetic 
co-processor. The fourth generation is now a 
fact; not only is speed important, but aJso the 
ergono mic requirement s satisfied. Th e ease 
"ith which the TULI P SYSTEM" ! can be 
operated is unparalleled, partly due to the 
vast kcr.board with its 104 keys. What is 
more, 'I ULI I' SYST EM• t can be used with 
many types of available software. 

fmcmal memo ry capacity is 128 k 
minimum extensible to 8!Jfi k. Flopp y disk 
uni ls arc 800 kb fomiau ed. A 3.iO Kb unit is 
also availab le for low cos t app lications. For 
high speed and high capacity requirements, 
hard disk unit s, using Winc hester tech no­
logy, are available in capacities of .5 and 
IOMb. 

The 8 standard character sets ensure 
maximum flexibility. The colors and the high 
resolution graphics make the TULI P 

Y T EM" I unique. Contact your dealer, he 
can tell you all abou t it, or write Compuclata. 

Compute r• l'ron•,"" HOXI,, Kl)Hi (opt) • C1,1d, K Miu • 
RA.\I l ..!X~Nl1 Kb • ~nJI I o . lt~ J.i..! • l'.11-alld I o 
C('!HrtHun romp. • lnt('rf;iin·, 11.,nl d"L. 1ap,·. l1gh11~n • t-l 
J1,,ll'un11ulle1 X1nl'h+ .ii 1md 1• Uuffe1d Ke•b..Mnl IOI Le.-,, 
S1ora,e • llopp) did, Dual i• 1 nll'h, I .i ~lb • l lard d o k 
fi,td · .,Mb.lO Mb Dl .splay • h>nnat, !'(I, J.iJM, .u. 1t1,J.'i • 
Lm, n,~i,;r.aph,t,IOII>.: lh0 • 11,gh '""~1apl11t,: i~h , JKX1opc) 
• Coluu• • X• lnt t'n1;.t <har ')('I\ X wftv. ')('lt'Ctable 

r"s.,;7,;',;- d;;;:i l;;;f;" al;: h;;; 'ULI;;; Y"s;:E'; " ~=u ;,- - - - - - - - - - - - ~ , 

I ~P'" Y [r.D] '·'""''""'' roaa A",d cl' 4••= s, I name Annes Lancashire. Or direct to: Compu· 
I position ~ data bv Harnbakcnwetenng 2 .5231 DC I 
I 

town 's·Hertogenbosch The Netherlands Tix: I 
postcode ' · ' · · .503Ifi cdata NL Tel: +3 1 73 4220-15 

~~~-------------------------~ 



SEVEN•••••••• 
NEW 

••••••••TITLES 
o.oo.e bet Wfffl p,l&Y"'I agalNI fl 
l ri,end or the Compu1 tt and chooM: 
be1wttt1 41l1Nf atld FRUST RATION, 
two CLHtO ~ -· Th<efe') •bo a 
Joyu,c k opt .on. The choice l.s 
roun ... 

PERSONAL 

COMPUTER 

SOFTWARE 
PROXIMA SOFTWARE has been chosen as the official publisher o f the 
following 88C and ELECTRON programs writt en by mcmbtt s of the 
COMPUTER USERS CLU~ in addi ti on to our own forthcom ing .software. 

FuU walue and wviel)' lrom ,_ ~ 
colow lul and ucl tinc .c: t ion and "{[!] 
suategy ,~• I« the pri« ol -. 
tneludin& TMAWLE.R, UGHT CYCLf.S., 
STARC"J,Mf and an •lmos1 unbuu,ble 
)0 n c- TAC- TOf.. 

A Ut ility Dbc cr,peclally Utdul I« 

~:,:! :;~':;.:;: ... rill:~~~ 
41.tC ~llfk:r & ndf1«, • U/ lf0/10 
tudt fornvuer with autOtNilic 
verifk.adon and a cornp,ffllffll1ve IMfW 
i; 

"·"' 12 
V .'5 

We ar e con H antly looking fOf good progtMU and 
olltt up 10 2' '\ roy.alhet. II yov ha¥e Mlffl4lth.i.n« 
worth whik, why not drop ul • line?) 

I P4':P )Op on all otdefs up 10 f ordtts abo ve f 1' PAP will lie free. 
I Pleue make cheqw:s/P,O's pa,yable to PROXIMA SOFTWARf. 

omputers by Post Cash 'n' Carry Now Available 
at our Croydon Showroom 

Jl = B Commooore 64 'f:..S VIC-20 r.ooimooore ~ C3·91.4Bl(95 ~~ ~N 
£389 95 £189 95 me does w11h C2N 1541 MTX500 32K latnlll I..:.!.====== == ·=-'--- · ---l( ,~"£l990JCassenelleck 01skOnve 1oc £100 MTXSl264K l2BI( 

Thu UK's Bast Printer Prices £89.95 £119.95 £189.95 of~~ i-=-p="1me=11r"-'-i....- pnces-'='---!H 

DAISYWHUL L.(TTl:A OUAI.ITY 
$mlchCeronlTP1 IP~Sl 
..Mi61(X)(P) 
$,h,el-Aled~(P) 
&olhe,-HA15(P) 
PAI N TEAnvPE W AITl:A S 
lhttlll' EP22 Doc Mllnl CSJ .....,_, ... 
s,t,,w Reed EX44 OelSy ..,.,_. IS} 

DOT M.URIX PA INTERS 

c...::=:: =- .L-~~ .L-~~.L--'-""'--.L-'-'=C:..:::..=.=e.:::c...J 11 
C205 17 • .,._T• t:139 .IS 
t373 87 t \AT• 1:4 11 . IS 
r..28691+\AT • UH .IS 
t37387+\MT • C421 . IS 

C13039+\MT • C141 .H 
C19126+\a T• 1:211 . IS 
t33909 t..._T• C3H .ts 

UH .IS 
UH .IS 
C409 .IS 
C41S.I S 
CS31.H 
C171 .H 
UOI .H 
UGI .IS 
Cl41 .IS 

CH .IS 
t40I .IS 
CH I .IS 
UH .IS 
U H .IS 

ENY9C"CIIWPO. --°"' SX Paruiblenc FREE Solt~ ..... 

CH .IS 
C:M.H 
CJI .IS 
C44 .H 

UOI .H no, .H 
C141 .H 
ca 1, .,, 

C44 .H 
CH .IS 
C44 .H u,, .oo 

HC 
Oitl ....... toe KA C81 .ts 
ModelB..:D,,lllf C4Sl .ts 
c..n.nt 1, 1(1()1(00CSX100 1:171 .ts 
o.n.n.11200KOOCSX200 £211 .ts 
c..n.n,2.o100KOOll'(lPSU C3H .H 
o.n.n.21200KOO..:PSU C3H .H 
Cumenl2 1400K0011'(lPSU C4H .ts 
A1*"9Cl.ll'Nnl0islllrwesll'IC:Wie 
c.t,le.~+for,n(kl. 

1:135.ts 
C31 .H 

CJH .ts ..... , =~ ~;;:::: ~16« 
1010Cn.aa C44 . IS Spec:uut,48Kseeb0aaboo'I 

CM .IS 

C31 .H 
C44 .H 
C11 .H 
CH .IS 

;::'[)Noon64 Cl:11 .95 =-Prn.-.lF 
... ~32 C1Sl . ts ~Joytcd.lF 
0.0-.....: ~ CISI .IS 16K·.t8KI.Wldt 

All Price s Include VAT r-----------------------, I To SurGlmetl.&d .96Non11 Erd Croydon.~CAOIUO I = by Secuncor - FREE Delwery and Packong I - ......., I S --~~,,\"~~~~!"" I I ~ie:;:,tch on receipt of order or I I enc:IDMm, d'l9q.,etvt I 
l.;::=====;;:;;::;;:;;::========= =!.I I~~~.. I 
STAR GAMES LTD ::::,"~\":1~1':rniz 1 ...... ..,..... I 
ThtMpnoNCCIM"eCC,Ul'd~bfN Jll~ I Mih$S I 
Al t he goodelnthie•dv • niHme nt •re .v •bblefor EXP ORT. I PCH I 

L-----------------------J 
PCN APRI L 7 1984 



• 
This week PCN Data basks lists a selection of add-ons lor your micro. PCN 
keeps you up to date in three-week cycles, tisting peripherals, then software, 
foUowed by micros . 

Prin1ers are best categorised by prin1-head type. The two mos1 common 
methods of transferring type to paper are the Dot matr ix and Dalsywheel 
techmques. 

A dol matrix printer uses a row ol pins which are programmed to strike !he 
paper through a nbbon and lorm the character as a panem ol dots. 

Thedaisywheel acts more like a conventional typewriter, the character se1 
beingpre·fOJmedonawheelwilheachcharacteronaseparatespoke .Asthe 
Interchangeable wheel ro1a1es 11 is sm,ck by a hammer to form the character 
imp,essk>n. 

Dot matrix printers tend to be raster than da1sywheel but offer lower print 
quality . 

In selecting a printer make sure the inte rface on your computer is 
compatible with those available as standard or al ext,a cost on the printer . The• sign means the interface is ,ncluded in the pnce; O means you have 
a choice ol interfaces tneluded in the pnce ; + means !he 1n1ertace will cos! 
extra . 

AnadeJt DP 9001A 
AnadtJt DP 9500A £1,397 M 7x9 , 9x9, 13x9 • • • 
Anadtx DP 9501A £1.397 M7x 9, ltx9 • • • 
Anadex OP 9620A £1,-489 M7 x 9,9 X9,13X9 • • 
AnedeJtWP6000 £2,616 Mupl018X20 • • 
ASl'3500 ton M9 x7, 9x9 0 0 

Max Baud rate indica tes the aPf)foximatechatac ters-per-second rate as 
they aJe fed into the pnnler . 

The buffer slores characters senl by the computer . The pnnler can lake 
characters in chunks, al a rate quk:ker than they are abkt lo be pnnted, 
somelunes allowing the compuler 10 be heed lor funher use. 

Lin es per Inch indicates the maximum numbero l lines prinled in averticaJ 
inch . Characters per Inch can be varied on some printers as the typeSizes 
themse tves can be adJusted. 

Maxim u m print speed as indicated by the manuf aClurer tends to be a little 
optimistic . Maximum p rint position , !ells you the optimum number ol 
characterslhatcanbeprintedinonelinebythesmallestcharactersizeonthe 
printer. Maiclmum paper w idth is the widest paper the printer can take . 

Size represents the space the printer takes upon a desk top. The we ight 
of the printer is grven In kilogrammes . 

Maximu m copies indica tes the number of carbon copies !hat can 
realistically be produced al one lime . 

Underlining puts a hne under characters while bold type thickens the 
characterstomakethemstandout. Tru e descen de rs,nchcatesthatthepr int 
method allows lor fully fOfmed tails on leUers such as p.g or q . 

9600 2700 6,8 10,12,133 2()() 176 15.S 
9600 2700 ... 10,125.15,16 .7 2()() 220 15.5 
9600 1500 ... 10,12,15,164 2()() 216 155 
10200 '""' 6,8,12.16 10.12.16.7 295 220 15.S 
9600 80 6,8 10. 12,165 180 217 14 

Proportiona l spacing puts lhesamespacebe tweencha racters whether 
they are a long ·m · or a short 'i'. Bloc k g raph lca builds up pictures using 
rectangular bk>cks. while High Retolu tlon Gr aphi c, uses smaller dots. 

Bldlrectlonal means 1he printer can save lime by printing leh to right and 
then doing the next line backwards right lo left. Similarly, Log ic Seeking 
enables the mach ine lo save ffl()(8 time by printing lhe short lines wit.houl 
sweeping over the whok, widlh of the page. 

Feed methods comprise fanfo ld which uses continuous slationery 
sheets folded road·map style drawn into the print Bf by a tractor mechanism . 
The tractor cog fits in1ohofes1nthe lanlold paper and takes the paperpastthe 
pnnler mechanism . Roll is a roll of paper that feeds inlO the printer. usually 
using fr iction feed where the paper ,s gripped between two roners. 
typewriter·sty1e. Cut sheet indteales lhe printer uses single sheets like a 
typewrite, . 

Dis tributor : tofindwhichcompanydistributesaparticular add-on. use the 
oode listed in this column to refer to the distri butor labkt. 

The table is at the end of the lrStings. and gives the distributor's name and 
tetephone number . 

-4(Ux70.3 16 • • • • • 
-40 9x703 16 6 • • • • • • • • 
,4Q 9X70.J 16 6 • • • • • • • • 
46.7x74 .9 25 6 • • • • • • • • •• • 
61 5X40 .5 19 • • • • • • • • • Ml 

Brolhe<EP22 (170 M7 xS • 300 N,A 6.,.3 10 17 75 BY, 31.5x237 24 • • JI 
6romef-HA IS t512 """""'"' • • • 9600 3000 e.,.3 15.12,10 13 165 13 464x33 8.9 ' . • • • • • • • • • JI 
BtothefHRI (747 -- 0 00 9600 2000 ,.5.6 10,12,15 35 198 16.S 38.IX71 .2 16 • • • • • • JI 
c.nonAP-400 £1,140 o.,,,..,.... • • I 19200 4000 ,.s.e 10,12,15 25 197 15.S S0.8x'8 .2 18.5 6 • •• • • • • • • • • • 01 
Cenuonics 159,, t962 M9 X7 • 9600 768 6 5,8 18.10.16 36 150 80 10 38x356 10 5 • • • • • e, 
Cenctonk:s 150 4 t6B2 M9x 7 • 1 9600 768 . .. 10.12.1636 150 132 9.5 36.tx35S 91 3 • • • • • • • • R1 

Centronlel 152.4 t788 M9x7 • 1 9600 708 ... 10,12,165 150 217 9.5 38.lx355 91 3 • • • • • •• •• R1 

Cencronic:s154 t869 M 11X8 • • 9600 2000 6 ,9 ,12,18 5,10, 16.5 120 132 15 S2.6x37 .1 13 5 • • • • •• • c, 
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10 
C....ona351 n, .... I M7x9 I 1• 1•1• 1 I 1•9200120001 · ·:8 ·-- 1 5.6,825,10,12.,1_~_, 200 I ,., r --,. - r-·457><~ 18 roI • l • l• l- I• I- 1• 1• 
c.m,..,..352 J £1,066 J M7x8-1 ~ J J J19200J2000[ 6,8 j5,6,7S,82S,132,IS,165j 200 J 218 J 145 J 559x45.7 J 181 J6J• J J J J J• l• I• 
C-onoes353 r £2,420 1·-· M7x8 I I l·l • I I [19200140001 3,4,6,8,12 I 10,12,13.2.15.165 r 200 J 218 J 15 I 559X45.7 I 181 161• 1 l• I I J• l• I• 
c-onoesrnr., I a,o I M11xo 1 ·r• J I I I J2200l 132 I -6 I s.i.3,,o.~J,oo I 132J • I 36.8x21.o I 54 1•1• 1 I 1• 1 I• 
Con•onoes7394 l £786 J MIIX9 J I I l• I I J9600l 512 J 6 J 5,8.3,10,16.7 j 100 [ 132T . - [ 36.8x406 T ·-12·- rn · 1- r- r• r T• 
Convnodo<o4022P 1 £•54 1 M6x7 J• TTTTl [ NA[NAI 2 I 5,10 1401~ 36.8x33 ju'3Jlll1 • J• J• J• 
Convnodo<o8023 r £1,029 r M5x8 J• T r-r-r·r [N A I NA I 2 I 5.10 I 150 J 250 I 15 r 51.4X368 I ... J31 l• I I T• J• J• J• 
o.10P,oduclsoess r t, ... 1f-o...ywi. 1 1 1 1• 1 12196001,0001 •. .----~r ,0,1.2,15 1 ss I •98 J 15 1 .... 60. 1 24 161• 1• 1• 1• 1 J• l• I• 
Da10P,oduclsMIOO r £1,790 I ...... I 1•1 1•1• I r NA I NA I 6,8 I 5.8.10,165 I •40 1218 J 16 I 675x594 I 27 161• 1• 1• 1• 1• 1• 1• 1• 
0.IOP<oduclsM200 [£ 1.9.79_1_ M7x7 J l•I l•l•I JNAINAJ 6,8 J 5.10.6.16.7 J 340[ ~ 1 67.5x594 J 27 J6J• J• l• J• fefe _Je_T• 
0.IOScuhDSIBO I £1,604 I M9x7 l •T• l·l • T I• [9600120001 6,8 I 5.0.825:10.12.11,r[ 180 I 217 j 155 j 609X406 I 16 j6J • l• l• I !• Ji 
Oieto SP 1/P 11 £2.127 9600 256 6 .8 10,15 40 198 16 569x 463 272 6 
Oiatli,630 t2,127 9600 768 6.8.12 10~15 40 198 165 569x46 .3 V 6 
OMPIOO I £249 I M5x7 - [-,_ J J• J I J1200J2000I 6.8 I 10.5 I 50 I 80 J 9.5 J 406X209 I 39 I• 
DMP200 r £499 r ....... ~ ,-,. , l• I I 1,200120001 6,8 I ,o · ·-·· r 120 J 120 I 95 I 41.9x343 I 75 J3 
DMP400 J £699 I M7X9,9x9 J r· r · r· T ,- fi2ooJ2000J 6.8 J 10,12,16.7 J 140 J 220 J 15 J 61.9x40.4 I •• I• 
DMP500 I £1.099 I M23x9 r-1 · 1 I I I J 9600 J 2000 I 6.8 I 10,12,16.7 I 220 r 220T 15 I 564x33 r 127 Is 
DMP2100 I £1.399 I M J l• I l• I I [ 1200[2000[ 6.8.12 J . 10,12,166 [160· n, , r 15 J 552X361 I 20 18 
DRE8620 [ £895 [ M9><7~ , [Q[ [QI J l 9600J 500 J 6,8 I 10.125.15.167 J 150 J 266 [ 155 I 6Ux476 I 23 Js 
DRE8630 [£1.300J M9x7 I 10 1 10 1 I J9600I SOOI 6.8 r 10.12.,1_3.3,15._17 1 ,001220 1 1ssl 647X476 23 I 5 
DRE8640 I £1.370 I M9x7 r ' 10 1 10 1 I JgijooJ 500 r 6,8 I 10,12.13.3,15,17 I 240 I 226 I 155 I 647x47.6 23 J s 
DRE8925 J £1._660 JM 12<8. 12,20-J -Jc5i!OI J J 9600 J 500 I 6,8 J 10,12.15.16 7 [ 120 J 226 [ 15 5 [ 64 7x47.6 23 J s 

• • •I• 
• l• I• 
• l• I• 
• T• J• 
• l• I• 

DRHBO J £621 I M7x9 [ ror [OJ J ]96001256 I 6,!__I 10,125.15.17.S j 80 j 140 j 8 I 415X30 7.5 J4 J• J• 
ORHl36 r £776 r M7x9 I Jo i IQJ I J9600J20001 6,8 I 10,12,15,16.5 J 120 J 224 r 155 I .. 6X303 105 I 3 
DRS250 r ·£1.'31] M7x9 I lo ! 10 1 I J19200[ 512 r •.• I 10.,1_2.15 I 250 I 198 r 6 I 61x45 
DWP " o I £995 I oa.sywi. I I• I J l J_ I 9600 I 2000 I 6.8 I 10.12 I 25 I 160 I 16 I oo.3x 10.6 
EpoonRX-<IOFT 1_£366 I ... I• l• l• l• J• I 1•92001 256 I 6.8.103 r 10J2.,-f.s.us ~ 1- ilioTaoT 10 I 369x303 

25 I 5 
15 J s J• J• l• I• 

SI J 3 
EpoonRX80___ J £320 J M I• J• J• J• I l• J19200[ 256 I 6.8.10.3 J 10,12,17,56,85 J 100 J 80 J 10 J 36.9<30.3 
EpoonFX-<IO · 1 £503 I ... I• I• l• I• I-J • J•9200J 300 I 6 I 10,12.17,5,6.85 J 160 I 80 r 10 I 42x34.7 

s I J s 
1.s J3J• l• l• I• 

E-, Mx-100111 1 £546 1 ... 1• 1• 1• 1• 1 J• J•9200T 256 1 6.8 r ,o r ,oo, ,,.- r 15,,. r 592•39.3 10 I 3 
EpoonFX·IOO I £654--1 ... l~I • I • l • Ll • J•9200l 300 I 6 I 10,12,17.5.6.85 I 80 J 132 I 16 I 61.5<354 
E!"O"_MX80 1 £40• 1 .... ,9 1 1• 1·1·1 1, 1,920012561 6.8 r s.825,.1,Q._16s 1 80 1 ,321 ,o 1 40.8•36• 
EpoonMX80FTTl3 j £447 j M9x9 I J• T•J+[-T} J 19200J 256 L_ 6,8 ... , 5,8.25,10,16.5 I 80 I 132 I 10 I 40.6x36.1 

10s 131• 1• 1• 1• 
55 I 3 
77 I 3 

EpoonMX82 I £546 J __ M_9X9 J l• l•l+I J I J19200J 256 I 8 I 172 I 80 J 159 J 10 I 406x361 11 [ 31• 1• 1• 1• 
EpoonMXIOOFT/3 L £574 l M I l• l•l+T I• 1••200[ :861 6 r 16.5 r 100 [233T 155 r 597x40 10 I 3 
EXPSOO I £299 I o...ywl',M( I l~ I _I_I I• l • AJ20001 4,6,7 I 10.12.1s I 14 J 150J 13 I «s x31.5 
Fadl4510 r £6n-r M9x7 I 10 10 10 1 I 19600 I 712 I 6,6 I 6,12,16,17.5 I 100 I 132 I 11.5 I 425<346 

85 I 3 
9 I 5 • Fao<4525 I £1.150 I Moxo I fo fo fo f_ T_ Joooo I s12 ! o,6 J 5.6s.10.11 I 200 I 132 J 11.s I 46Sx356 

Fao<4542 I £2.300 I M9xl4 , -r • l•l+I I J9600 I 800 I 6,6 I 10.12.15 r 2S6T 202T •• I 64X45.7 
135 1 s 
40 1 s .,. 

Fujbu830 j £2,179 j 0.lsywt>M I l •I • I• I I J1200J ~ I 10,12,15 I 80 J 204 J 15 I 597x«.9 18 I 6 • 0.-•1Eloclric2030 -· I £961 I M9x7 I I I I+ I 11 I 1200 I 640 I 2,4,6,0,12 I 10,13,16.5 I 60 I 218 J 155 I 546X476 99 12 
General Electric 2120 tl,751 M 9x7 + 11 1200 I 640 2,4,6,8.12 _!_0.J3.1155 150 218 1ss J scex•1& 99 12 
Gen.ral Pml9r GP300 C2,287 M9x9, 18x2S • 2 I ••200 I 360 6,8 10.12,15 300 120 13 .5 I sa x « 5 20 I 5 • 1• 1• 1• 1• 
Geintral PrinMt GP300L C2,490 M 9x9, 18x2S • 2 J 10200 I 360 6,8 10.12.15 300 132 13 s I 63 sx51 s 24 I 5 • l• l• l• J• 
HetrnN6l2C C2,242 M 36X 18 • l•I • 9600 12000 6,8 10.12,15 200 196 15 I 426X620X 180 22 I• .,.,., ,. 
lnt.-o,exeob.KJet £575 ........ • N A l 8CMX1 6.8 12 37 80 8 I 4()x29 .S s.& I• • l• I I I• .... M7x5,9x6 .,. N'A 37 ... 10 125 80 10 I 387X325 96 1 t •I• 

...,_ 
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m Swffl3342 £1,719 M 9x7 00 1200 640 2,3,4,6,8,12 10,13,165 150 2 .. 15.5 56x47 104 • • • • • • • 13 
ITTSwllow £914 M 9X7 OOO 1200 640 2,4,6,8,12 10,13,165 60 2 .. 15.5 58X47 10 • • • • • • 13 

1 -6 100 
C459 --• • .. 2 ... 2000 6.8 10. 12.15 18 165 13 45,4x520x 151 14 4 • • • • • 0 • 0 • M7 

Lear=--' £1.667 M lx9 OOO 19 200 2000 6,8 10,12 180 218 16 68.6x50 2 227 5 • • • • .. 
I nnanaJ U(213 £1,840 M 9X9 . • 9600 .... 6,8 10,12,165 180 2 18 15 57.1X432 17 5 • • • T3 
,_ ,,LX217 t:2,242 M 9x9 . • 9600 ... 6,8 10.12.165 180 218 15 571X432 17 5 • • • • T3 

Micro Peripherals 990 £517 M 9K7, 11x9 • • 9600 2048 6,8 10,12,165 100 138 9 .5 411 x27.3 67 2 •• • • • • T3 

1.....,·-··50G £9 18 M 9x7, 11X9 • • .... 8192 6,8 10,12,165 150 226 15 58.4X 39.9 11.2 2 • • •• T3 

MT1201 t600 M 9x7 • • + + 9600 132 6,8 10,125 .166,20 160 132 10 34 3x24 1 75 4 • • • •• • M3 

MT120l t765 M 9x7 • • + + 9600 132 6,8 10,125. 16 .6.20 160 132 10 343X24.1 75 4 • • • •• • M3 

MT18021 £1,845 M7x9 • 0 + 0 9600 218 8,8 10,166 200 218 16 S59x762 86 5 M3 

MT1802 l t2,205 M 7X9 • 0 + 0 9600 2 18 8,8 10,166 200 218 18 55.9><76.2 86 5 M3 

MT'-40 1 £1.966 M9X7 • + + 9600 220 3.4.6,8,12 10, 12.5.16.6 ... 220 18 66X45.7 38 5 • M3 

MT4201 £882 M 9x7 • + • 9600 220 3,4,6,8, 12 10,12.5,16.7 200 220 16 66x45.7 36 5 • • • • M3 

MT420l £954 M 9x7 • + • 9600 220 3.4.6.8.12 10,125,167 200 220 16 66x 45 7 36 5 • • • • M3 

MT1401 £1,S93 M 9x7 + • + + .... 218 6.8 10,125 ,166 .20 160 218 16 483x24 1 7.5 4 • • • • • • M3 

MT140l £1.869 M 9X7 • • + • 9600 218 8,8 10,125, 166 .20 160 218 18 48.3x24.1 75 4 • • • • • • M3 

MT80 1:327 M7X8 • +) +) 960 2048 6 ,8 5,8,10.17 80 142 10 37.7X29.5 5.3 4 • • • • • • • • M3 

NewtJu,y lablc 1550 C7'7 M 9X7 0 0 .... 2000 6,8 5.6.8 5, 10, 12, 17 120 230 155 55 9><30 5 11 3 • • • • • • • • • N1 

labs8510A t552 M 9x7 0 0 9600 3000 6,8 5,6,8 5 ,10, 12, 17 120 132 10 55 9x28.6 85 3 • • • • • • • • • NI 

Newb.H'y lab9 Nl40 £1,478 oa.s,-1 0 0 0 2 ... 2000 6,8 10,12 .. 163 15.5 55.9x43 2 14 2 • • • • •• • • • N1 

OKI Metolne 80 t242 M 5X7 • + 9600 256 6,8 5,10,16.5 80 132 95 34 2X24 5 65 4 • • • • XI 

OKIMicroline82A t378 M 9x7 • • + 1200 132 6.8 5.83.10.165 120 132 9.5 361 x32 .6 8 9 • • • • • • • XI 

OKIMIC:rOllne83A t608 M 9x7 •• + 1200 132 8,8 5,8 3, 10, 16 5 120 132 15 51X328 14 3 • • • • •• X1 

Olivetti0M5050 C575 M 7x9 • • + 4 9600 1000 6 10.12 5. 165 100 132 • 116x30 75 2 • • • •• 92 

Olivetti0M 5100 £1,033 M7><9 0 0 r o .... 256 6 10,12,165 1 .. 220 14 75 592x401 17 4 • • • • 92 

OliveaiOM5200 (1,351 M 7x9 • • . . 9600 256 • 10.12,16.5 200 220 19.75 59.2x40 .1 17 4 • • • • 92 

~OV-2 11 t802 -- • • • • 9600 1000 6 10,12,15 29 198 17 54.1x328 163 4 • • • • • • 92 

OlivettiOV,311 £1,322 --• 0 0 9600 1000 8 10,12,15 39 225 1725 60X50 17 4 • • • • • 92 

Oiveni:JP101 C420 DNl'*J4" ... 9600 1000 8,8 10,12,18 50 '" • 39x268 52 1 • • • • • 92 

OlivettiTH240 C861 Thermal5X7 • • 9600 1000 • 10 240 80 8.75 4() 1X34 75 1 • • 92 

Olympia ESW I02AO £91710 o ... ,..._. 0 00 19200 .... 6 10,12.15 24 212 17 528x37 13 6 • • • • • 15 

- ·SW3000RO £1,306 o ... ,..._. 00 0 19200 .... 3,4,6 10,12,15 50 225 17 60.4x408 .. 5 6 • • • • • 15 

PA-1010 t380 ...... • N A NA 6.8 5.6. 10.12. .. 158 10 '°3x286 7 3 • • • • • R4 

Philips Ml.tard GP300 [2 ,287 ... . • 19200 5 12 3.4.6.8.12 10,12,15 300 160 1, ., 6' 5X523 24 6 ••• • • • R2 

Prinlek 920 £1JM9 ... . • 9600 1792 6,8,12,16 10,12,133,167 340 227 16 59X425 20 4 • • • • • T3 

Oome5prinl 9 '35 £1.892 -- + I .... 500 6,8 10,12.15 35 198 15 6L3x 49 .9 .. 3 • • • • • 01 

Oume $pll'll9 45 £1,966 o ... ,..._. + I 9600 500 3,6,8 10,12,15 45 198 15 61.7x425 204 3 • • • • • • a1 

Qome5prinl 9 55 t2,'°3 "°" + I 9600 500 3.6.8 10,12,15 55 198 15 61 7X425 204 3 • • • • • a, 

Raif Oecwriter IV M £1,200 M 7x9 • • 300 256 2,3.4.6,8, 12 ~666,8 25, 10.13 2.16 5 30 127 15 57.1x394 113 3 • A1 

-630 £1,940 -- + • 9600 768 8,8 10,165 .. ... 15 599><464 27.2 2 • • • •• Al 

-820 £1.529 M 9x7 + • 9600 1280 6,8 10,165 150 132 15 66x53 , 182 6 • • • Al 

Flair Centronics 1 50. 4 C722 M 9X7 + • 9600 N A 6 10 150 132 10 38.1X35 .6 • 2 • •• • • Al 

Aalf/Texat lnStrvmtnts 743 £1,437 

_..., 
• 300 NA • 10 30 80 8.5 391x406 6.1 1 • Al 

Ricoh RP 1300 F1owfi* £1.144 o ... - 00 0 9600 200 8 10,12,15 37 163 15 59_3x33 2 14 7 • • • • • • •• A1 

R,ooti RP 1600 F1ownt« £1,782 o ... ,..._. 00 0 9600 2000 8 10,12,15 60 163 15 62 Sx35 5 22 7 • • • • • • • • Al 

Ricoh RP 1600$ £1,667 Da~-. . • 9600 .... 6,8 10,12.15 65 204 135 63.5x362 27 7 • • • • • .... 
S--. 5 700 t:2,875 ... • • 9600 2000 8,8 6, 10, 12, 15,17,18 450 234 14 5 '7><569 236 5 • • • • • • • A2 

Seikoshl GP100A t2 '7 M 5x7 • • + + 9600 256 8 6.12 50 80 10 42.7X238 45 3 • • • 04 

Stwlwa.CTI CP80 t333 50 M 9X1 3 • + .... 132 6 11 80 142 10 295x377x 125 5.3 4 • •• • • • • M7 

$mlfflCotonaTP1 t55 7 o ... - 0 0 19200 NA 3,4 5.6 10,12 120 126 13 49.5x 31.5 8 .4 5 • •• 0 1 

SofdSLP160 C724 ... • 9600 136 Ul.9 10.12 120 136 15 51x36 13 5 • • • • • • 5 12 

SordSWP20 £1,444 -- • + 9600 2000 6,8 10,12,15 18 '132 15 66X 44.7 22 5 • • •• • $2 

SIMDP.....,, t25 1 ... • + 2 ... 132 6.12 10.12,16.7 100 132 10.5 39.4X32 .4 8.5 2 • • • • • 53 
S&a,OP-5 10 t333.50 MOx9 • + + 9600 2.300 6,8 10,12,17 100 132 10 315x392x136 7 3 • • • • • • • • • ... , 
S&wOP·515 t 460 M9x9 • • + 9600 2.300 6.8 10,12,17 100 233 15 515X5,42x136 10 3 • •• • • • ••• M7 

,-s- £1.909 ... • 9600 256 8.8 10 120 132 18 7t.7xC$1 53 • • • • • 54 
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£1.599 M • 9600 256 6.8 10 
[:1,299 "*'""'"' • 9600 2000 6 10,12 "' Teaas tnstruments 745 £:1,470 Tho(ma) • 300 256 • 10,17 30 

T•xa,tn:struments781 £1.259 Thermal 7x5 • • 9600 256 6 10,17 120 
Texu lnllruments810 £1.369 M9 x 7 + + • 9600 256 6.8 5,8,10,165 150 
TRO 1705 £834 0...ywMel 0 0 19200 256 6 10,12,15 17 
TOINbl T1350 £1,495 M 0 0 9600 256 6 10,12 192 
w-.WM2000 c,n M9 x9 + • + + 19200 750 6.8 ,12 5,6 6.8 3. 10.13 3, 16 6 128 
w-.WM4000 t713 M9x9 + • + + 19200 1500 6.8,12 5,6 6,8 3,10, 13 3, 16 6 150 
W ..... WM80 £230 M • • 9800 2000 7 
ZXPrinC~ t40 Electncal I NA NA 9 

MONITORS 
These !\ave been spht Into colour and monochrome. 

Screen slzt isa diagonal measurement in inches. Hearty an monochrome monitors accep1 a composite video Signal 1rom the 
computer and mosl computers are equipped with compos.ite video output. Colour momiors feature a wider range ol signal 
systems than mono and 11 1s 1mponan1 to match the output ol your computer to tne input ol the monitor 

Art audio channel wlll enable sound to be output lrom a speaker inside the momtor Mono II nt relers to !he colou, of !he 1ex1 on a 
mono momtor. Some monilors come with an 1ntl·olart tille, to relieve operatOf discomfort 

l and width relers to the lrequeney range of StQNIS 1owh1ch the monitor can resPon(I ,n Meoa.Heru Dot resolution 1noica1es 
the number ol dots wtudl can be displayed across the screen. the more dots. the sharper tne p1C1ure. 

Dimensions indicates lhe area the uni! occup1n on the desktop. 

• 80 
32 50 

-·-Luxor[),gital 
LuwrLinearll 
Mictotech14 
TM22 
VM14P$N 

I 

, ... _ 
I I I I I I I , _, 

'" ' I r-,-r-r-

' ! u h • 
H i ! li 

163 165 624 x204 27 • • • • • 
80 85 39 IX406 13.5 1 • 
80 85 406><1524 85 1 • • • • 
132 155 654x50 .8 25 9 • • • • 
132 155 64x45 7 40 5 ••• • 
192 15 55X38 199 3 • • • • • • • • • • • • • 
132 10 43.9x33 5 12 • • • • • • • • • • 
220 15 63X39 13 5 • • • • • ••• • 
142 9 ... 340x300 . 2 • • • • • • • •• 
32 • 14X46 NA I • • • • • 

~-- I ~ l ~ i 
i I 

l~ n I h H It 11 I I ! 
C574 14 • • • 25 800 NA 157 
t643 14 • • • 25 800 NA 15 7 
t402 " • • • • 18 585 33 7 x 408 126 
t329 6 • • 55 NA 22X34 5 .. 
t378 14 • • 55 300 47x 40 136 

WCMt CUb 1435-TIL t358 14 • • 7 853 65X57 5 11 5 

HM2713 t:3,120 13 • 25 720 
HM27198 t2.553 19 • 25 960 
HM2719C t3 .042 19 • 25 960 
HM 3619 t3 .54t 19 • 45 1280 
11..aOaVIM>nll t327 .75 12 • • 15 510 
LlonCub 1431·TTL t286 14 • 7 585 
UonCUb 1436 t316 " • 7 585 
LlonCub1445 t633 " • • 15 895 
UonCUb 1451·TTL t430 " • 10 853 
UonCUb 1455 t483 " • • 10 853 
UonCub 1459 t•59 " • 10 853 
LlonCUb2031·TTL ""' 20 • 7 585 
UonCub2051·TTL t646 20 • 10 940 

! 

J 
142x16 
37x42 
54X40 
$0)(49 

5C)K49 
50x44 

32x303 
65K57 5 
66x57 5 
65x57 5 
65x57 .5 
65X57 .5 
65x57 5 
66X57 5 
66x 57 5 

I 
i . 

146 
10 
38 .. .. .. 
12 5 
115 
11 5 
115 

11 5 
11.5 
115 
11.5 
115 

WoflCub 1456 t•54 

I ~ 

C2 
C4 
BI 

BI EG 101 

BI 

t91 
iii 

BI C121 

06 t212 

S6 t283 

S6 £'.131 

S6 Cl44 

S6 ['.114 

S6 £'.112 

S6 tl26 

S6 tl26 

S6 £'.149 

" • 10 853 65x57 5 11 5 

I 1.1 I I.I I I f I 

9 • B&W • 12 750 22X24 5.4 
9 • G<Nn • 12 750 22x2 4 5 4 
10 • a.~ • 22 625 NA • 
15 • O<ange • 22 625 NA 13 
9 • G<Nn 15-22 650 22 4x25 7 57 
12 • G,-, 15-22 800 293 x 30 93 
12 • "'"" 12 750 NA NA 
12 • G,-, 24 800 23X26 5 7 
12 • G,-, 24 800 33x50 7 
9 • G<een • 24 800 22 x28 7 
12 • G,een • 18 NA p.48X368X29 ~ 7.7 
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05 
05 
05 
T4 
w, 
w, 
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S5 

I 
PI 

PI 

M8 
J3 
J3 
S6 
S6 
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L1 
L1 
PI 

PI 

PI 
PI 

PI 
PI 

C4 
C4 

"' 



DISK DRIVES 
This section ,s drv,ded into cateoones coveono 51/,m and 8m floppy disks 

~skdata tap1city is measured m luloby1es (K): one lulobyte • 1,024 c.tmacters A no or disk.I column 1s mciuded because 
some disk uni1s contain two dtSk dnves. 

Manufacturers can vary the numbe, o1 disk data tracks and these are divided in10 sectors. This stcto,lng system allows the 
1nlonmt1on to be sto1ed and relneved by relerence to a t,mmo mark on the disk so the computer can keep uack ol ,ts rotation The 
syslem can be hard. wnere relerence 1s kept by a hole in the disk, or sot!., where the disk position 1s monnored by magnetic signals 

Some drrves have one readtwnte head for each side ol tile disk so the b:iyer has a choice between 1lngle or do.ble·slded 
dnves. IS muns th1t the dnves are both smo~ and double-side<! 

As disk rechnok)gy advanced It became possible to cram more datJ onto the floppy so drwts win le.lure er1her sing 11 or double 
(<bit.a) density. BO means !hat the dnves are both smgle and double density. 

The interlace acts as an mteri,reter so lhe computer and disk can exchange information. Each device must have the same 
m1erpreter before a uselul cable connec110n can be made Theconn1ctto column allows you to match lhed1sk interlaces 10 tl'IOse 
mcludecl m the disk drives or available at exira cost. 

BASF6106 ~ 5()()1( I .. - SSBO • 
BASFS108 C240 5()()1( I .. - DSBO • .. 
BASF61 18 C279 .... I 96 - DSBO • .. 
CMonX8300 t600 64-01( 2 .. Soll DSDO • CS 
CD«> C679 4001( 2 "' - SSBO • C6 

CDW. £'424 5()()1( 2 "' - SSBO • C6 
CD SOE C569 IMb 2 .. - SSBO • C6 
CDSOF C712 2Mb 2 .. - DSBO • C6 
CD80 C765 8001( 2 .. - SSBO • C6 

CD BOD r:9<9 16Mb 2 .. - DSBO • C6 
Commodore 15" 1 C220 171K I 35 Soll SSDO • C2 

Commode><•'°'° C799 3ol3K 2 35 Soll SS.DO e C2 
Commodore 8280 C862 16Mb 2 15' Soll OSDO e C2 

Commode><• 8050 £ 1.029 IMb 2 n Soll ss _DO e C2 

Commode><• 8250 £1.489 2Mb 2 15' Soll OS.DO e C2 
Control Datl 9'09T C420 .... I .. -0580 • C7 
Control Dat.1 Zl 1418 £175 2501( I "' - SSDO • MS 

Contro1Dat1Zl142 l:360 5()()1( 2 "' - SS.DO • MS 
Control Oat.I ZL.2'418 C240 5()()1( I "' - DSDO • MS 

Conlrol 0818 ZL.291 £380 IMI> I .. - DSDO • MS 

Control Data Zl292 C6'0 2Mb 2 .. - DSDO • MS 

CS«> C482 2001( I "' - SSBO • C6 
CSSOA £229 2501( I "' - SSBO • C6 
cssoe C305 5()()1( I .. - SS.BO • C6 

CSSOF C397 IMI> I .. - DSBO • C6 
CS80 C523 4001( I .. - SSBO • C6 

CS BOD C6V 8001( I .. - DSBO • C6 
Cumena CS 100 C2'5 100!< I "' - SSDO • • • • • C6 
Cumena OS 250 C286 11151< I "' -SSDO • • • • C6 
Cumanl AS100 £252 2001( I 35 Soll SSBO • C6 
Cunana DA8035 £684 6551( 2 .. - SS.BO • C6 

0rllDDfl Oi$k OriYt C27S 18'K I "' Soll SSDO • G3 

EG401AT £370 102K 2 "' Soll SS .BO • LI 

MN*-""hl odill 

Gemoni825 
Gemn825 
Gemoni825 
Gomr,;825 
Lowe EG 400AT 

LowtEG400T 

M48S3 
M485' 
....,_ a.v eMIOS --Drivo RMMD S-1 
RMMO S-2 -· Sha,p MZ80 F8 ,.,..,.eooou, 
Tandy26-1160 
Tendy2Wll23 
Tandy Model 1 

Tandy Model 1 11 
TM 101 ..... 

TM1 02·2 
TM848-I 
TMS0-1 
TM1()1).2 

TM1CI0-4,4M 

Torch Dile Piek 
Trackef 1 

I Tracker 2 

ACP700(AC) 

ACP750(DC) 

ACP 1500 (DC) 
Cllldilk1 42M 

C.ictilk143M 
CMbk 143M·I 
Commodore 8280 
C8nonX8330 

Control oata 94040 

ConCJolO.tli~ 
Eicon FD8!t0,00 
Eicon F08f1 OISO 
Eioon FD81201FBR 
Eicon FD8120JDO 
Eicon F08!20JSO 
Eioon F08110.FBR 
F311 

""""'» 

l~ J i I h d ! j J n I ~ j § ; ! 8 
C<O:l 4001( I .. Soh SSDO • G2 
CSIB 8001( I 160 Soll DSDO • G2 .,.., 8001( 2 .. Soll SSDO • G2 
ms I 6Mb 2 160 Soll DSDO • G2 
C426 2001( 2 "' Soll SSBO • LI 
C253 102K I "' Soll SSBO • LI 
£311 ..... I .. Soll DSDO • A3 
£368 I 6Mb I n Soll DSDO • A3 

£1.IXM 12Mb 2 .. Soll DSDO • • VI 
CS92 .... s no Soll SSDO e HI 

£1.950 144K I "' Soll OSSO • • R3 
£2.147 2881( 2 "' Soll OSSO • • R3 
C863 8Mb s no Soll SSDO e HI 
C856 580!( 2 10 Soll DSDO • 57 
C449 1751( I 40 Soll SSDO • TI 
C299 751< 4 "' Soll ssso • TI 
C299 1561( 4 35 Soll SSDO • TI 
£389 90K I 35 Soll ssso • TI 
£369 1751< 2 "' Soll SSDO • TI 
C282 IMb I 160 Soll SSDO e HI 
£393 2Mb I 160 Soll SSDO e HI 
£389 8001( I n Soll SSDO e HI 
£147 2501( I "' Soll SSDO e HI 
C221 5()()1( I .. Soll DSDO e HI 
C247 ..... I 160 Soll 0500 e HI 

C831150 8001( 2 .. Soll OSSO • TS 
£373 ..... 2 .. Soll SSDO • 07 
£497 2Mb 2 .. Soll DSDO • 07 

I I I_I I I I """-» I ' 1 - I ' I 
8 

-£293 ..... I n Soll DSDO • E2 
£316 ..... I n Soll OS.DO • E2 
C<O:l 2Mb I n Soll OS.DO • E2 
C465 5()()1( I n - SSBO • E2 
CS22 1.2Mb I n -DSBO • FI 
£465 5()()1( I n -SS.BO • F3 

C2.760 9811( 2 n Soll OS.DO e C2 
tt,200 2Mb 2 IS3 Soll DSDO • CS 
C684 8001( I n - SSBO • M5 

£1,144 1.6Mb I n -OS.BO • M5 
tt.438 IMb I n Soll SSDO • E3 
£1,397 5()()1( I n Soll BSSO • E3 
£1,740 IMb 2 n Soll OSSO • E3 
£2,013 2Mb 2 n Soll SS.DO • E3 
£1.972 IMI> 2 n Soll SS .SO • E3 
£1,240 5()()1( I n Soll OS.SO • E3 
tt ,725 I 2Mb 2 76 Soll OS.SO • 85 



I 
A 

I 
95 

n Soft osoo • A3 
£493 1.6Mb I n Soft osoo • A3 

£1,133 2Mb 2 n Soft osoo • VI 
£1,018 .... 2 n Soft OSSO • • VI 
£1.121 2Mb 2 n Soft osoo • • VI 
C3,789 .... 2 n Soft OSSO • • A3 
£999 - I n Soft OS.SO • TI 
£949 1.2Mb I n Soft osoo • TI 

£1.549 25Mb 2 71 Soft osoo • TI 

MODEMS 
A modem interfaces a computer and the telepnone system so computers can communicate OYer !Ong distances. It converts data 
to eltc!ncal pulses or sounds thal can be sent down !he bne A modem can be connected to the hne directly or acoust1calty. AD 1n 
the connection column represents direct lmk, while A 1nchc:ites acous11c. The acoustic coupler 1s hke a lermre telephone handset 
with a speaker m the coupler opposing lhe phone·s mou1hpiecea~ a microphone opposing the earpiece A 8 m this column 
indicates that both methods of attachment are available Baud raie shows the speed with which the data ,s t1ansm11ted 

The modem must be ennnected 10 the computer through an mlerface. The Interface cotumn lists the mam mter1aces fea1ured 
on UCh modem. Asynchronous means thal data may be transferred at intervals as available or as netded Synchronous data ,s 
transmitted at regular mtervals. Slmplu transfers data 1n one direction. white Hall duplu can transm1t,rectrve 1n either 
direction. but no! simultaneously. Full duplu lransmllsand rectrvtS inlorma110n ,n both directions at once Some modems can 
originate a call or stan. a two·way conversation. Answer means they can respond to a call from another computer -

l~ J 
J_ I i I It ! !It J _ ...... Al I 

AD 1223 £287 50 0 1200 RS232 • • • • ... 
AJ3 11 Cl20 • 300 RS232 • • • • • A5 ........ .... • 1200 RS232 • • • • A5 
AM2 11 !:387 • 300 RS232 • • • • A5 
Bennie 1200,1 Model A £41' 0 1800 RS232 • • • 83 

I Be,IT\IC 1200t1 Model B C460 0 1800 RS232 • • • • 83 
l Commodo<•64- 1:9995 0 1200 C-64canndgeport •• • • -· ------- ----------- C2 

DISTRIBUTORS 
--- - -- -- ------

A 1 Approprla i. Technology. 01-625 $575 A2 AdYenl Data Products, Melksham 706289 Al Allex Mlcrocomputen lid , Reading 
791579 A4 Ata.1 k'lterna!Jc;>MI (UK), Slough 3334' AS Andfflon Jac:obton lid , Slough 25172 A& Alpha Data.systems, 058 27 66136 
81 Bv,«;h. Reading 61031 82 8riblh Olivetti. 01·785 6666 B3 BanonMcCam, Biggleswade 316286 fM Bencom Sendai.I (UK). 

g~-~~~1~1i~~~BA~,!;.~s:;!79292 C1 lld , Bt~50211 C4 Crohon 
6ectrona, 01-8911923 CS Canon (UK) lid. 01-680 noo C6 Cumana. Guidkwd 503 ~ CSL Reading 792097 ea cw P, 
01-8289000 
Dt Oi9oom, Evesham 3591 0 2 Oatatrade lid . Nonhamp11>n22289 03 ONCS lid , 061-6430016 CM DAG. Weston-auper· _Mare 
= ~~ sr.;::~:_ = ~ : J;i-Effoet1ey . Hemel Hempstead 63561 07 Data Track T~ . New1 

Et Epeon (UK), 01·9000466 E2 E1ec:Oma1c~--88I 5825 El Econ . Bart'Nt81825 E4 Enwonmental Equipments Northemlld 
Nantwich 625115 
FI F~ . ~791557 
0 1 GeYtike Elec:Vona. Woking 26331 G3 G C McMd\MI, 0281&-2797 G2 G.mn MICtOa. Ametsham28321 
HI HAL Computers lid , Fambotough517175 H2 Haywood ElecttonlCAXJC Lld01· 4280111 
11 lr4ormex Lid, 01·318 4213 12 lntac Oaia S)'S*nt , Rothemarn 5'7170 13 IIT Butiineu Systtmt . Brighton 507111 M ITT 
Consume, PrOCM:ts. BNildon 3040 t5 I~ lnterlaca. Str•ttotcklpon.Avon 296879 MS inc.r-gr•x. 0283 215'32 

CCITTCAT C228 • :JOO RS232..V24 • • • 08 
COSV22 £719 0 1200 AS232N24 • • • 08 
DSt.2123 t329 0 300 1200 RS232N24 • • • 08 
Pntm VTX 5000 C99!1S 0 1200 SlndM Spea,um • • P3 
Prism 1000 C69.95 0 1200 RS232 • • P3 

""'"'2000 ™"' 0 1200 RS232 • • P3 
Sendat.1 700 SeriH A C253 • :JOO RS232 . 20ma I • • 84 
Sendata 700 S.-ies B 1:224 • :JOO RS232 . 20ma I • 84 
Sendata 700 s.r. C C309 A 600-1200 RS232 . 20ma I • • 84 
Senda ta 700 Senn E £1'9 A 300-1200 RS232 . 20ma I • 84 
Raca1 126 LS 1 C782 0 24(1C) V24 • • • R2 
Racal MPS 3021 C295 0 :JOO V24 • • R2 
Racal MPS 1222 £678 0 1200 V24 • • • R2 

PLOTTERS 
Plotters use a pen to put graphks or chl racte!'l on paper under the command ol a computer. They are usually one ol two types-
ttatbed or drum. A fl1tH11 holds the paper flat while the pen draws on it in two dimensions. A dn,m plotter turns the paper 
vertlcally on a cylinder while the pen mOvtS horilontalty. Most plotters can change pens during operation so a vanttyol colours 
and line lhicknesses are available. M11 pen1 ind 1cates the number ol pens m operatlOfl or on standby. Dimensions ol lhe paper to 
beusedarelistedunder.....,11n.11u.._ , ~.,._ musuresthedistanceinmilhme1resperseccovertdbythepen 
lnt1rf1c11 are indudtd in the bask: price or come at extra cost. 

l i 

l~ 
I l Joi i! .......... ! i ! I. 

c:alcomp81 "3.392 .... • A3 30cm AS2320f1EEE 
Commodor• 1520 mo On,m 4 4 1h " 52nvn Convnodot• s.rlal 
HP 7470A £1.317 °"'"' 2 

.. 38 ICffl RS232 (IEEE+) 
MTPixy3 C68US .... 3 M 200mm P•alltl(RSZ32 +) 
P04 C58S .... I M 700mm OEEE+) 
RY·21 t7-47.50 .... I .. 200mm C.,,.ttona , (RS232 + ) 
RY·IOMZ £ 1,865 .... • A3 400mm C41ntrona , (RS232, IEEE• ) 
S.000100 C662 ONm I M 76cm (RS232 , Par.W+) 
TRs-80 Pen Plocler £1,399 .... • .. Ucm RS232 
W~ WX4635 C2,301 Fial I A3 250mm (c.ntronct , RS232, IEEE+) 
W..,.._,.4$37 <:2.862 .... 2 .. 400mm (Centrona , RS232, IEEE+) 
Watanlbe 4638 £2.635 .... I A3 400mm (Centtona . RS232 , IEEE+) 
WatanaMWX'671 £1.129 .... I A3 50mm P11 .... (AS232 , IEEE+) 
W81.inabe 4675 £1,638 Flal • A3 50mm P11 .... (RS232 , IEEE+) 
Wat.anebl 4731 tt~ ~ ~ - ~ 200!nm (c.nttona . RS232. IEEE+l 

JI Jonts & Brochlt(, 06 1·3306531 J2 JJ Uoyd lnswments, LoekshWh 4221 J3 .NC, 01-4502621 
l 1 l.0'#9 Elec:Vona. Madock 4995 

I 
A 

C3 
C2 
H2 .... 
J2 
R5 
R5 
08 
TI 

E4 
E4 
E4 
E4 

E• 
E4 

~c:,~ ~~:. ~~72~~=t~ ~ ~~nn M\8:(~p~'t9~ ~~~~ 
NI Newbury Dall Reoording. Newbury 48864 
PI Ph:>«u T~ . 01·737 3333 P2 Pete & Pam~ . Rossenda&a 227011 P3 Prism Mleropfoducts01·253 2277 
01 Oume(U K)L ................... 
RI R...-l.ld , 01·8366921 R} RrvaT..-minals, Wokll'IQ71001 R3 ReSMrctlMachnesl1d ,011tord249866 R-4 Ao&and(UK)U<I. 
01·568'578 R5 Alkadenki Mrtsur EltetronlCI, 01-39} 5111 R& Real rme Pnnters Lid ,02 76681444 
SI &ntron Eleclrona. Reading 87S464 S2 Sord 01·930 421' S3 SIOIJOn. Coven1ty6 13521 S4 Syst,me, leeds 702211 
SS&ndalr ReaMtch. C~685311 SI Silicon Expr .... . Lea,ster 374917 S7 ShwpEi.ctron.ca. 081·205 2333 

~~~;':n:8~~or":'~~~=~tioN .0828S-249n TcTOShlblllOtfice 

~
1
1~~=049432751 

~~: ~~~~1 Z2 ZeMhDataSysiems.04522'9451 



~II I 1111 (i \PS I'\) Ol R I'('\ COi 11 Cl JO'\ 

l-5.Afri,11- 15. 
"9- Tnb : COlll-odott 7UO. ll OII 
l lobbl. 1·2·} (18 \.t). LX.81 -M-Fnl Wfl : !optefflpitb. -ton 
G_ ,.. , : Gr.-1 Pr" (Ora,oo) 
~;:Lf'Y (Spmr••) . Ondhnt 

~~ad1!i"l~ ,~~ 
~ Soh•-uor 
~:h1 ll ln.lol1KCIP°"P' 
M~ all: Go f ortli.~? 

l-• , A ... 1115--ll, 
rn.- Tnb : T,co. MICTOfr-. 
IBM PC. Scocp.o lmtt . l>r'ap 

:::_ ~So~~ fer.~ 
P•r0"' • ·onl Pl'OC'naOf 
t'tt,twe:IBMPCOOS.BBC•o uJ 

n 

c;."::'r.~~fJ., Spm,_ 
I::>t:;,I;tffr'L:;} 
11011CAppt ll ) 

~,.-:::~·~~= 

1-lS . A~U. .\~J I , 
rr.. T~; l l«ll\M.~~­
Onc_,°"' M"·,lJOr,.t • 
fn •-'"' bor.t.,.""'9 ""°'" 
&~;&~1en,= 
Dr.,.-,~ .Jouc"rCOn(I 
F~r( IB\ I ) 
M~ :("OfflMOdon:~ 

~1:..~=~~~i : 
HBC ITKn IIO ~ P.:1. On,:-
1llk'rf~ 

=~:c"'~,j~,n!;:4= 
~=~~;:;!tle:'1c~r 
11~:(~t,.I 

•-n.s.,,...11tr~ ... 
ri:!~ ~~"'i~~:· !! 
~ ,::l,p.hp Zmo.n(Sp«-

=~,~~~~'f'~)' 
MknpM,ltia:l)r »p.p,;1111 I 

,-21.~ Wt"l 5-Sc1M,t9bff 
ll . 
P'N-T..,...; Zt.1h z1m . Sft;ul 

~ci'~:· f:C:!.::""" ' c•· 
~~s.!1.6',"',~:-.;,1.i:r:l 
(One). M,l NK'n.)(i,ritlld PR\ IDn 

lr~~l;.! ~~nHII 
1- n.~~......-U&,f'4~ 

" rn- t ... h:Put 1ooo\1 11;o('k. D,•Ju11 
tdilOf . HBC' 1ootl,1 l>f~p 
dm~ Afll)kkJMp,.-n 
h .. lN'fl:IIX .?udo~•·IIINc.. II 
11Ml\lornuhoM 
C-,.., : _(;11Jdtt . G k>ofle'" 
Cald<.lf'fttl Go&J RIM 4(1,,1) O,,r 
r~. s.:.b Ale-• iRBC) 
Spl,,1 Gffltral D K'hOfl (Sp«· ·-· !>Ucn,ptot•:Dr l&!-*,,..111 

·~-J l.0Nolltt...0.:1'Nff ll. 
,.,._ Tnb: A11n 600.'(I Co.do, 
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PCN Billboard 
lXll ~ kc)bo :ud. 16. 10 games. 
U Td OJ.ms.an. 
.... MeiMt m!CTOC.l\sttte deck una,;ed , 
,,,oh taptS ProfNtOnal lc)board . 48K 
Nasrom w11h Joe.sot doc:umcntalK)ft and 
cmas Tel: Macdcsftdd (0625) 72988 
(c,u) . 
._ l2 miao for wk 4 boob. 2 
io)"licts. O\·c, £107 111·or1h of top sor1. 
\lo'JlfC Worth 057. ICII fOf' £250ono. Td : 
Do.king 888426 (c,·cs) 

=~~,~~~~~~-
Stnd for hSt 10: S Poulton,<li Fcrcrnrzc 
Craa: n1, llam1l1on, Scotland Personal 
calkrs,,.,-clromC'. · 
Mart .. ,._.,_,. .. disk plus MFor1h on m:r:t~~ .. ';56J~gcl. ~ rgan, at 

At.wt YCS wttll As1crotds. Chess and 
Comba1 carmdsn. ,orsocks and ~· 
diet. OnlyU01hc lot . Tel: llckn)bur1h 
0'36 2Sl7. (Srotll~ cnquincs only 

e-i...... cannd forV.c?0.£20 
Vtc rc,calcd book.J:r Boss. f8 A hcn. 
£5. S1ni1cg,c Ad,·ai,cc. (4 . Td: Trc,·or 
Ofl Bclfw 768,126 (c,·cs) C.•• 10 (HiO for your A1ari 810 desk 

~n~;~,==d 'f:.:1Ch~/:.cJ:':~6~ 
~ Kie.al M wnall busiMSS madunc , 
O'\'er £100 softv,;,uc mdudtnJ VAT. 

~co:.=~~tf:~~.:'Jisj 
(c,·~). 
SMdr- 4IK plus Jlobb11. Scrabbk. 
C)'NsChcss. boots. ma,s. ('C)'i l £200, git 
for (JS()_ Sue mon1hs1u.aran1cc remain· 
1111. Boxed, u<:elknt rondilion . Td : 
Kcnh onOl-89 1 .tS2• (C\C:S). 
Vlc-20, 16K and cass. mothcrbo ,ud, 

~1~
1la~r61\::~~r~~~.~~:; 

c:,•ooo:~c:: .. tm~~T~,=~ 
01-44491)2 
l.,- 4IM ..,,th k ads, m.inual. bo,, ~r 
m111. O.er BO of soh ... -arc 1nclud,ng 
Jn,·adcrs and assembler. Undcr11,1aran· 

~£~ :i~~~~~:11.1~~,~r1~;~~ 
and user maJ' . Bo.,i:ed, shll under 
f~ts~l~~nd .f:.wr'rs forc:n wk 
S.W-,Yk20. nowsof1warcforsalc . 140 

~ ,t": ~~,~;.:~ti&:O';'>~~ {~t 
01-4603171. 
s...a... C.,.100 pnn 1cr and books:. 
Good rondmon . ln lerfacc cable for 
8BC-8 . t12Sono. Tcl:GJ Coc:on0934 
s1J.&n 
Mltlt5K 400 foruk.£651nd . 811)1(. All 
manuals. M>mc sof,,. arc. 11 ll'IOftlhs 
guaran1«.candcll\Ct Tel: Hirm,n.&Jlam 
021-S6520S9. 
MM400 4SK.assc 11c rtt0rdcr. Ba~ . 
man uab, books, joystlC"k and sof111.~rc 10 

;:~~o~~~~~ )i~'if40. Tel: 
bCMIIP Y.,,._. kc)'board PSJ. RRP 

!!!J:'J~li. f:;!11;::d~:h:: 
,·clopmc n1 system. Mcn1a, Softy. Nas­
com Atom c1c. Tel : Prcs1on (0772) 
8MS99. -------------------------~ I Billboard Buy & Sell Fonn I 

I 
To place your Billboa rd ad. fill in the form on the left , with one 
word per space , up 10 a maximum of 24 words. Send 1he I 

I 
f-------f------ -lf- ------l completed form, together with a cheque or postal order for 

£1.50 made payable 10 VNU Business Publications, to : I 
f- ------lf-- ---- -l f- -- --- -l BiJJboard, Personal Computer News, 62 Oxford Street, London 

I WIA2HG. Note that wecannotg uaran1ecthatyouradappears I 
I 

in any specific issue. and that we cannot accept ads from 
commercial organisatio ns of any sort. I 

L _______ -_-4_--_---_-_--1_;;~==========1 
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" MICIIOIIET " NOME UH * 
"l'IIESTEL" 

SAVE TIME AIIO MONEY WITH 

AUTO PAGE 
FOR 41K SPECTRUM USERS WITH 

VTX5000 
Preo,tl)'Ol,II' own inOeXOI P'9' numbttsOff ll NE togo 
INSTAHTLYIOreqtimtdpagt 'lao' pagesWl*ONLINE 
10 1etvm10 them INSTANTLY 
See the bmt spent ONUNE dlSf)ilyed on screen With 
11,,m~ from 30seconds before d'leend olueh 
a minuteS ea• penod GO TO soe,eitic Mictontt or 
HomewW1 sections INSTAHl'-NEOUSlY with INSTANT 
INDEX SCREEN 

£795incllst'il 

MOCUIIIY SOfTWAIIE 
74 w,11 Gffft , W.._ • ~ . Swtty 

• ST0,'11US • 
Mktt*tft wrsJN HW ntllfflt C1 '5 

893?127492 
Mill lox 719992143 

TAPE COPIER 5 

UIIM Oqit ~ I tOTTtl&tllll !ill KAO~O\l&H UICS 

SOPIIISTICATED GAMES FOR VIC 20 
vte tJUCl(T ~tJCoame ot s~ancs luck wrtnall the :'~~.:e,~~~~:~~:s: 
upanstOO csn · 

~=o:c~~::nrr:ur:n:~= 
~:.:..,mi1~~ ~~=~es: 
DIIYabll-ttw Vlrwd r't1tlmab thecvpdri:w Pnna,, 
indo,me5ave NetdSl6Ktxpar)SIOn tSM' 

WH00UNNIT1 Twetve Quests l'IJYt O,tl'lere<I lof dnrlkS 
tl Muroet" M,nof However one ol miem IW mo,e Nn 

=:.'~=~2~0=:=1~: 
can e.. rename the wsc,ects, ntieOs 8K expanstM 
[4 ,,. 

TOP Of THE ,o,$ Money INklng Qame abOot the muSIC 
busrneu Ma.ke your own recoros and see them dlmb 
the d'llirt Pnnttr ano GJfT'II sm: tJC11;ties Nttcls 8X 
~n:SIOn UM" 

vtC PARTY ccontains MASTERWORO. A OAYAT THE 
RACES. GAME X (Stnp f>Nf). ano COh:SEOUENCES 
Four ;,mes m'IQ•l'l9 from !he senous to the neliaAo!.15 
All good fun - nothing otfensM Needs II liusl 3K 
e~ a .n· 

CBM64 VERSION COMING SOON --hftl'Ca . 11 ...... ,... . ~ a-...u 11lflNI 
h t t1110U 7 

WRfTt fOR DETIJlSOf OOR FUU. RANG£ 

;::'..:J~~:""5~MIO!ldlOINll'Ulft0.110MIII 
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KE RIAN 
wants you 

ll your p rogram is original . IC you can write machine code. If 
you think you can meet our quality demands. 
In return we will pay highest royalties. 
All rep lies will be answered and appraised within IOd ays. 
Applies to all popular micr os . 

KEIWIN (UK) LTD 
29 Gisb um Rd, Houle, North Humbe rsi de HUJ3 9HZ 

Tel: 0482 643786 

HEWLETT PACKARD , APPLE , EPSON, 
VIC, SINCLAI R, OSBORNE STOCKS 

NEW. DEMOCOMPUTERIEZX81 l 28 
SomeNITIO ~ edMl'IIW 

APPl E. ~11'811.clemoif3 10.0llkc.Woonrrollrntw 
if 240. demo •220 . Diie: ctrnw. new • 195, demo •175 . 
High SPNc1 ~ Mrllllnew if 70. Nffl0 • • 2. P•ICW 
n:1 1k ntw•l20 . demo • 80. S..~new • l50. =·~s.~ T:,.~3=·= .~: 
APPLE 3 PROf''l. E demo if900. Applll 3 manillClf demo 
• 140, E\#OCIClllor c.d new ,;,t5, demo •40 All ""1',WII: 

=--~n!~~'°O::~,..:~':S.=~ 
II MW .... . Mufllpllin lot' ~llntw • eiO, $yAlrna 

~~?SS~~ 
PUCM ,..... • 80, Vllicalc AA1it 3 new • 75. ~ 3 

~ ~~r;w i:wso.,:~~ =33CS:::4!'io~~ .. ·'!."~ 
~ ........ . $$. 

ATAAI. Al.-! 400 new if65, 800 new • 150. AIM! 

~~20":::510~6:: .~~= 
dnwe demo if130. 3411 r.-n peckntw • 1• . 91,; new •22. 
C2n C'AM«II urw1 • 27. Cale tNUll lot' S4 new •25. 
lnloffll;stdtllonew•25 . 

EPSON. Eiieo,i HX20 demo._.,, ""'"° ~ • 290. llk 
~<ltffl0 • 56 • .,. .. • ,t.EpeonM"ydtmo•5. ~-= .~ ~ 1':0 ==·~: = ~bEDIOl'l<*n0 • -40. 

HfWl ETT PACKARD. HP13 q:111 demo • • 50. HP11 
q)l,I MW ,11580, CPM mod lor 17 lrom •180 . 1281,; 
modlM lor 17 tn:,m • 210. HP c,,ne, demo ir300. HP 
Du.i dllC dm'e llom • 62S. Plotttr11rom ,:,eo , HP'1c 
from • 65. HP•1cv 1n:wn , 85. e..o rNOtr oemo •50 
HNIC pmlllrdemO I IS , HPIIC!rom "'°· HP12c 1rom . .., 
OS&Ofl NE. Olibome 1 NfflO lrom •370 . Otbome 01 
do.W!ty1'11Wft:IOl!wwtP9Ck fSiO . nwy,W.,..­
oemo.plMMtlng OS...11 1120. BSTAM new • 50. 
Ottlome ll'IOl'IIIIOr _., ir 10 

SHARP, ~ MZ90A ntw • 

~eo~S!=.:..;;"°;;;·,-;~~·~~ 
trom •35 . Aow, dot from • 25. 
MtlCIWJIL"9,IIOllrom • I. 

AU PIUCf.S PLUS VAT. PINN mg le> cflecll *>di 
poM!OnMtolftt..,,... mey-t!Nd IDCl!ltM lrom"'6 -· MORGAN CAMERA CO 

IIO TOTTDIHAM COURT RO 
l OHDONW I 

T .. : 01-l&I 2542 

MATRIX COMMUNICATIONS 
(ESSEX) LIMITEO 

CAf/lf ANO CONNECTOR SPECIALISTS 

CABLES ~E:L~:0~ •1 31 4 udl•VAl 

~~~ .::-c.::.:w.:~~ 
MIAcorl TMlllclPa.t 

CONNECTORS 
:S~~~s~.:,"!U,~ 
PRINTERS- Centronlcs Parallel ,,,,.. .... 

[PSOfilRXIDf1 

'"""'""' EPSONMX100111 
U'SOHfll100 

INTERFACES 
IIU21CX-ONR$232 
114JHoJt.&klORSZ32 

RIBBONS 
nceo.uxeo-1000 
MXIOO.fXIOO 

• SIOO• YAT 
• JOOO•VAT 

• SOO•YAl 
irt!iO•YAl 

Stoekl,~ot S...,yo Monitors , n .oo. 
c.ntronlc....O PNH,-Prinle,rt . 

,_==-'*='-=-':.~~~:'* 
( JMOE OIOI..RE S WlUlOMCO) 

" 
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MICROSHOP 

it 
POOLSWINNER 

THE ULTIMATE POOLS PREDICTION PROGRAM 
PREDICTS Nol just SCOREORAWS, bul NOSCORES. 

AWAYS and HOMES 
tT WORKS We gu•rantN the program performs signifi· 

cantly better than chance 
ADAPTABLE "Pools,.;nnet • allows lhe p,ecise p,­

formula to be set by the user - you can 
develop and test your own ulique method. 
Probabtltties are given on every fixture -
choose as many or as tew selections as you 
,.;sh 

EASY TO USE Fu/fy menu driven, with detai~ instruclion 
booklel 

DAT ABASE The program comes compfete with the largest 
da tabase available - ave< 20,000 matches. 
The database automaUcally updates as ,esutts 
come in 

o\Llri(~ lbo,.,.-CovrM: WN* eot"CM,llltt WHIIOrWbttlo!IOfor*"'~ Cl.51 

APPL~f,8.CJ:J,, 7~~~:,1.~Ktmr.~~r::; rRUM 
Also avalable COURSE WINNER- compute, aided hofse belttng 

available lo, the above compute<s. Price t9 .50 

Available from dealers, or direct (return of post) from . . . 

:!: ••••• •ottwar• ~ 
37 COUNCILLOR LANE, CHEADLE, CHESHIRE 081-421 7425 

DEALER ENQUIRIES WELCOME 

CAUIIIG AU 64 OWNERS 
IMPO RTA NT A.NNOUNCEIIENT 

~~'==::.~~ 
~h(~~~=i!~~ All 
A MUST lot the 64 1$ lhe Spectrum EMULATOR 
which runs moM Spectrum Sottwa,e on the 64 
Only £:12 95 posl tree. 
We really wethe &4 specaeli$t$wtthla1ge slecklof 
64 t\llrdware software and books fof Bus«lMS end 
LeiS1.Ke. Our own 5efvice Department ensures tht 
Besl Backup. Ask lor our Uses. 
P IP PIP CHAPS!! 
Mitton Keynes Music & Computers . 
{~~(~;,s;;:h~hton Buzurd , a.cts. 
Oo&ed Th.Jrt . Own Cet Patk. 

WANTED 
COMPUTER 
SYSTEMS 
Apple 
Sinus 
Superbrian 
Televideo 
IBM PC 
Osborne 
Commodore 

HARDWARE 
ACCESSORIES 
Floppy Drives 
Winchesters 
Printers 
ADD - IN PCB-S 

Fair cash prices paid working or not. 
Phone: Day 061 941 5732 G C S 

Nighl0625878595 , , , 

--- -------iocea i 
URGENTLY REQUIRE 

GAMES PROGRAMS 
Ocean Publishing Lim,1ed. publishers fOf a ma,or software house. 
urgently require rnactune code game programs for home mk:ros 

ZX SPECTRUM, COMMODORE 64 , ORIC , 
DRAGON, VIC,20 and ACORN ELECTRON 

Our nalional dealer network ensures maximum sales. Should your 
program be accepted we will pay lop royalties or buy your copyright 

Wfw ll'lcontcltt'ICtlOtl'lt 

SOFTWAIIE DEVELOPMENT MANAQEII 
Own Pub sh llQ lr11t~R ~he~~fsJ~~~ f~e;t. Manctiester M3 SfO 

ASTROLOGY 
Seit-leaching and Accurate Calculation 

Programs for 
Sharp MZBOA Commodo re 64 

BBC,Eleet ron 
Slnclalr 16K ZX81 and 48K Spectrum 

Drago n 32 NewBraln 
Co lour Gen ie Vldeo-Genle ,Genl e 

Tandy, PET and others 

:: ::uh:,~ 11!:al'!i!,~~~: 
harmot'IICS. chanw heels . etc Stenctards as taughl 
by the ma,n astr ologica l IChOOts Ot build your 
program10 your ~ll0n 

PltniMIICl~ ... IO 

ASTROCA LC 
67 PHtcrott Ro.et . HefMI H• mps tNd 

~a . HP31EA 
Tel : 0442 5 1809 

Cassett es 
I 

&Uni 
...,. .... ,........ ................... 1 .... _. ,...-... ..... ""'*" P'lc:bdll -.tl,O. 
.......... w...~-- WldlwwyCMt.. 
PncH IOCIU<NI VAT, posr & p«k ing 

LENGTM -, XPIIGIMI OTY. VALUE 
5 m,ns (c.SI (4 .55 
lOm ins (c.101 (4 .40 
12min a(c. 121 (4 .4 5 
15 mins(c. 151 (4 .SO 
JOm ,na (c.301 (4 .10 
60 m1ns (c.601 CS.JO 
90 mins (c.901 0 ,00 

( 

~~ =--~ ~S(M:ll ftlQUTIU'( 
DllCl RIOM M.UUACT\llltSCJ l'UU90JW.-.w') CASS(ffl5 

NAME -------- ·---­
AOOOESS ~~~~~~~~ 
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MICROSHOP 

100 ,000 CASSETTES 
PER WEEK 

Th.11 11 the capacl1y or the tt:putatk>n (or the hl.ghest 
Datacl one 'a nc,r cuscetc qualJt) ' product . 5,..,;u 
dupUcat.lon pl ant - cnsettc bodk&and chrome 
Europe' s moll advanced tape used cxclu&l\'t:I)'. 
data dupUcall on faclUty. $ f aulty cUK ttc 11 * Fu tut poHlblc ellm.inatcd - OW' rtje ct rate 
turnround - on small or i5 below l % - the indu1uy 's 
large: runs , we offer the but 

fastut<klh-ery. ~ * Cust o.mbu.l.ltplant * New low contr act , ~ - OW' spcctalJy 
ratu - the m0&1 - buUt equipme nt 
compctlth-e pri«s 19 designed 
a,11Uablc. \\ith exclush-ely for 
s pecial rates for ·~ datadupUc a uon 

;~ ;u•~:c:. · ' ~!;!t~V::1; btttcr 
reUablllty - we ha,·c pn)duc:t 

DATACWNE 
DATACLOX E Ltd ., the 1peclall11u I.ft .oftwarc dupUeatJon . 

Unit 1. Roslln Square:. Rosltn Road, London WS SOH . 
Tel· 01-993 2134. Tdu: 21879 

KONTOROPA MONITOR PLINTH 
Sturdy G.R.P. 
available in 
red, smoke grey 
or white. 
£25.89 ........ 

~ '-....LI !eWLWI~ 
Will house most home c;ompuler peripherals. 

SAVESPACE IN STYLE! 
C..witlllfller . Tr• .. 1to11t. 

l •lir.,., 2 Utp C.ltatn, Maid! ~. 
TA3W , s..m.t 
• 21 Dys •llmy .WM stoc:b lart. 

POOLS 
PREDICTION 

~as~
9d~:!~~~:ss~t~:ay~~re~~ 

tures analytteal draw finder which 

~=t;~a:ei~r1~~~t~: ~rr~ 
free permutation calculator program. 
134 dividends won by writer so far. 
("This is 1J1e best a11d most scie,itific of 
any program I liavt uen'' Mr Rap 
Secretary. Orpingt on ComputerC Jub ). 

Ask for: 
British Pools ................... al £8.95 
Australian Pools ............ al £8.95 
Also: 
Pontoon (48K) ................. al £3.95 

ROMBEST , 
9 Hawkstone Avenue , 

Newport , Salop , 
TF107SE . 

PCN APRIL 7 1984 

CSI 
GENEROUS ROYALTIES PAID 

Wt require gOOO buSlntSS or dub software II you 
own Che copyngh1 ple1:$1 send a bntl dtsalpbOn 10 

COIIPUT(R SYSTEMS IIIPlEIIENTATIOII LTD. 
17Monlt nRoai ,loftclo• SE3W . 

Allreplle$tre,tee11nconfidenct 

SPECTRUM KOPYKAT 
~":~~~48KSA~~o: 
~~c!:"~us'lR~~~~a~ 
~t,y111c:t.ar.unotpos1 .0nly CU5 1,0ffi 

MEDSOFT 
6 1 Ardffn Ro.et , ~Iler, ON2 SER 

IT CAN EVEN COPY ITSELF 

COMPUTER SUMMER 
SCHOOLS 

~ 
8eig6ufflOfSWNM 

lofyouno~- 11~att 

· ~.,Ef9'PI 
• ~E~~l.eehnfs •F.-,.....,.,.....,2~,..,.... 

~1..UAuQ) 
· ~o,~~ 
• E~I~ 
· ~#'ICl~~authas 

ALL W'<I ENGLISH ~n,, AN 
INTERNATJONAL FU,V()VR r 

c.lOfwn!ti lO 

IDS ~~::.t~~~rNl, 
T~ : 0634 400293. 

NO GIMMICKS! 
NO WAFFLE! 

SIMPLY THE BEST 
PRICE! 

WO~$WAl,!!ER~SPELLSTAR 

: ==:: == Personal 
For ..:_ :"":. ~~~ 

8 
Compuler 

OR ONLY £299 [~t .. ] 
VER. 3.24 

Mailmerge only £55 
Spe!\~!~_r. ~-~!r. £99 

EJtjJ o~: r~
199. 

"~~~ 
WORDSTAR PROFESSIONAl PACK t3H 
SUP'ERCAI.C PROFESSIONAL PACK CUI 
DEBASE PflOFESSIOICAl PACI 037 
MULTIPUN £139 
HOMEWORD WORD PROCESSOR/ALSO SUITAIU FOR 
COMMODORE M1ATAIII t32 .t5 
Y1SICALC 3.3 .. t14t 

:J.=r ~ecr:t!:1 ':n:,:i':1 oi~::JJy 
~ •. ~"'°=~c~. ~ ·~"E B&C: 
~.S mus, Spect,um, Tms . TRS80. CPMS~8 ... 

Plus. Wtd SAE IOI WI IJSt 

NEW HARDWARE 
STAR OP 515 PARALLEL INTERFACE ......•..... £269 
OLIVETTI JP 101 PARALLEL INTERFACE ....... £239 
JUKI 6100 OAISYWHEEL •••.••.••.••••••••••.••••••.• £359 
MOST PRINTER CABLES IN STOCK FROM 
AROUNO t7 

UHD 
0

HARDWARE 
Watanabe WX.4633 10 pen plotter RS232, mint 
condr11on.............................. .. .. . tl ,600 

g~~?lp:r;.ig:·~~~~~::·s=~ttd:·~; 
=,·,~~urs~g:~=~diP~nier::::::: g2; 
Burroughs 890 series, mmi computer and Win· 
"''"" 16 Mb. 2 vou·, ....................... £3,ooo 
M1cos 100 m1nicompu1er (bastd on Data General 
Nova 3112), 2 ~Mas terminals, Centronics pnnter 

~:a!~K-~:~,c~~-~-~.~:.~~~-~~-~~.~k:.~ 
AH pnces plus VAT m UK Pnone your Access or 
Barclaycard number for immediate despatch (soft· 
wa,e sent posl free) 

Photographic & Optical 
Services Ltd 

129-137 STANLEY ROAD 
TEOOINGTON, MIDDX. 

Tel: 01-977 3498 
Answering machKle after business hours. 

Offers subject to availabiMy. 
T11rephone first to reserve. 

11 
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MICROSHOP 

INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUG IN UNIT 

INTERNAL SPOOLERS FOR EPSON 
8K ................................... £59.95 32K ............. .................... 179.95 
16K ................................. £69.95 64K ............................... £109.95 

EXTERNAL SPOOLE RS MAINS POWERED 
PARALLEL TO PARALLEL: 8K£79.95, 16K£89.95. 32K£99.95, 64K £129.95 
PARALLEL TO RS232: 8K £99.95, 16K £109.95, 32K £119.95. 64K £149.95 
RS232 TO RS232: 8K £99.95, 16K £109.95, 32K £119.95, 64K £149.95 
RS232 TO PARALLEL: 8K £99.95. 16K £109.95, 32K £119.95, 64K £149.95 

INTERFACES 
IEEETOCENTRONICS ...... .. £69.95 COMMODORE64 TO PARALLELINC. 
IEEETORS232 ................ £79.95 PRINTABLE CURSOR AND COLOUR 
PARALLEL TO RS232 ... ...... £79.95 CONTROLS... ... . ... £59.95 
RS232TOPARALLEL ......... £69.95 

All pr ices exclusive of VAT 

DEALER ENQUIRIES WELCOME 
IBEK SYSTEMS 

437 Stoney Stanton Road. Coventry . West Mid lands 
Tel 0203·661162 

SPECTRUM FANS 
Jet Set Willy is coming 

Avo id post release delays 

order early to ensure your copy 

Cheque/P.O. tor £5.95 + 30p p&p payable to 

J.D. Mathieson,37L1ightonRd, Hove, Sussex 
~N37AE. 

Telephone 0273· 771031 

48K SPECTRUM ... - ... M~ ... -

USERS Jx:e~[~o-
SPECIALISTS IN MICRO-SWOT , 
PROGRAMS FOR FREEPOST, 
SECONDARY 55 Nash Square. 
SCHOOL BIRMINGHAM 842 1BR 
SUBJECTS ,..,,_._odl 

COMPLETE SYSTEM 
AT ROCK BOTTOM PRICE 

• BBC Model B (with word processor on 

• ~~'lOOK disc-drives. 
• Epson RX 80 F·T. 
• Assorted sottware (;ames and utllltles). 

All manuals and everything related. 
{.Al.,O..,nMO•J.tr••lhl,.....,.,,l 

Olfers around £980. 
Contact: Bjorn Birton-Pye on 

Swansea (0792) 53587 

MICRODRIVE? 
CONVERT YOUR PROGRAMS 

USING 'FRIENDLY FACE' 
Cartridge O.S. included 

Cassettes £6.95 Cartridjf £12.95 

a~Jf1s~o~l: ;.jJ~ M; enm~~ o: 
MONITOR, P.O. Box 442, NW7 2JF 

for details or tel 01 ·959· 1787 
0...,. 12 computer phis ,oysocb plus wfl .. --arc 
1nclud1111 Don._cy K,ng aDd <)n.li Chess. Pncc ncw 
OOO. all for £1)0 Tel : 029-~'40S (Sun cy) 
Dr..- 12 T• C.,., makn Mek-up cop,t) of all 
progra ms( 1nclud1ng auto,.run mach1rM.' C'O(k prognim~) 
1ha1 11c arc aware of Fu\l 1nsuvnk>ni. \Cl') user 
fncndl y £3 9S indu)l,·c ~hcro:Mar ,of11,,.arc 90 Ruslan 
Dm c Worcnac r Park . Suncy KT4SU . 
e Mwi 400. MO, IOO....,... lhrc 1he 1·cry lalcSI 
~ fl,,.'"J.IC. Applynowandhirc )"OUI fi~ 111;ogamn.frcc 
Details: SAE 10 Ace Game s. in Pala11nc Ro.id . 
Blx kpool 
GUtSS-WCMD FOR T1lt LYNX. An cducat!Of'lal and user 
fncndly pmc for ages 9 10 90. Send cheq\K'.p o for 
£;'.SO. J S1anbuf)'. lfolk bckc, L111lc London Road . 
lloram, Ea~SusscxTJ\121 OBN. 

WANTED 
PERSONAL COMPUTERS 

au models bought tor cast'M 
Morgan Camera Company 
160 Tottenham Court Road, 
London WI . Tel :01·308 2562 

COLOURCENIEOWNERS 
Mak• the moll: ol 'fOW' c.ru. IOU.nd ~ 
With "Computatime• . This nc,,,etry program ll»dl 
and N"9 music on upe . Mu •~ yow own tune1 
or just play the keybot.td. 

SeM. '5.15 (iDd p&p) to 
CUC 

81 CllnCB AOAD, 
STOCKTON, CLEVELAND 

(O&t!) IOZOOJ 

BYTE DRIVE 500 
AVAILABLE NOW: 

ORIG· 1, ORICATMOS ..... ..... £299 
BBC MODEL B WITH DFS .... £215 
INCLUSMOf- FAEETOISC . II.Al AHDCAAA1AGE 

CWO TO 

LimeKara Ltd. 
19, FERN BANK CLOSE, 

WALOERSLAOE , 
CHATHAM,KENT . ME59NH 

TELEPHONE 0834 584342 

FOR 
SPECTRUM AND COMMODORE 

USERS 
SOHOSEXOUEST 48KSpec(rum£7.SO 

ThttM ~,.,. .Vf(llflOW .......... 

~SET WI~ Wlll1ICI Ts°KSpect,um £5.95 
MANIC MINER 48K Spectrum £5.95 
PUSH OFF 48KSpectrum£5.95 
FIGHTER PILOT 48K Spectrum £7 .95 
SCUBA DIVE 48K Spectrum £6.95 
ATICATAC 48KSpectrum£5.SO 

JET MAN 48K Spectrum £5.50 
16K Spectrum £5.50 
16K Spectrum £5.50 

JET PAC 
DEATH CHASE 
GOLD BLAST 

16K Spectrum £5.50 
16K Spectrum £5.50 
16K Spectrum £6.95 
48K Spectrum £5. 75 

CIWlACTlA ClllUU. TOii AND OMWING NIOI.IWI 
rOJIAOVAIIC(OUSUIS 

f .ustlCFKlitm 48Ksr,«trum2P!op'l'IStllXI 

MANIC MINER Commodore 64 £7.95 
REVENGE OF THE MUTANT CAMELS 

Commodore 64 £7.95 
EOUCATIONAL FOR SPECTRUM 

MAZEIHYPERSPACE~KIH'.88' years (maths) 

SEARLE 'A' level heat flow program 
16 & 48K £4.50 

RAYS CSE or ·o· lffll convex. 

~"t'~it~.~ 
PROJECTILE "A" l<vt1 and graph practice :::ir~nd d1rtct1on. 
RADIOACTIVITY Pan 1 £5.00 

Pan2 £5.00 
1 & 2 £9.00 48K 

W( All( S!Jn'OIITlD IY THE TO, SOflW.UU: HOUSES 

CH(OU(S.'Jl.0 . INCN payable lo : 

MALAN ASSOCIATES 
PO Bo11390 

Pu, lefgh ..... 
CM3600 

O,.,.,.~sameday 

Ol2 1 828713 (24 hou rs) 

PCN APRI L 7 1984 



~' Forsufferersof PCNitus 
THE PCN BINDER ~ ~.\ 

Since March 1983, a mysterious malady I \\,, 
hasafflictedthousandsofpeoplein Britain-l~~',, 

. PCNitus. The symptoms are perplexing.. . ~ • 
Those afflicted are found fighting their 

way through piles of Personal Computer 

~~;:;,,~•,~~!~~! th;ogsl;ke'ca,:>\ I 
the Electron Pro-Test'and'TheS ~:~ium ~ 1" 
Micropaediamustbeheresomewhere . . .' , · 
But a recent breakthrough has brought / 
instant relief to PCNitus sufferers . / J 

The cure iscalledthe Personal ~, 
~---- -- ~ ComputerNews .:f' ' 

~-~---N i binder. It's red, 

-

~ yellowandsi lver ~ Joi"'~=-== __ 1 andholdsfour 
months ' copies 
completely flat, 
even when full. 
You 'llbe ableto 
read them easily 
andre ferto 
them quickly. 

So if you recogni se the symptoms above -take the cure now! 
Just fill in the coupon atthe bottom of the page and send it with payment (£3.50 inc postage , 
VAT and handling) to the add ress below. 

r--------------------------------------, 
I BINDER ORDER CARD. Pluserush me ___ PCN binder(s) at £3.SOeach. I enclosed mychequemade I 
I payable to Personal Computer News. Please charge my AccessNisa/Diners/American Express card .:;::.;::::.; I 
I I I Account No ................................................................... Name ............................................................................. I 

I Address ....................................................................... Town .............................. Postalcode.............................. I 
I ..................................................................................... Signed.. ......................................................................... I 
I Send to Personal Computer News , Binders Department , 53/55 Frith Street, London W1 A 2HG I 

L--------------------------------------J 



QUIT 

Free software,only £225. 
Vector Marketin g's ad for the stuff be? Either th ere's a depth N16 wins £5 in the PCN Mis­
BBC microtclct extadaptorh as of subtlety 10 the ad that prints and Gibberish Contest 
an odd way wilh words. completely escapes us. or for sponing ic. Thn t "''a.r a slight problt m in 

If free software costs £225. there's less to it than meets the It' s bee n quiet on the manu · M,cro.,.·o,·a, lssut5J. GFSa,grnt's 
how much must the expensive C)'C. Steven Adams of London als fr ont recent ly. Any offers? tip about thr additions 10 Ptr/u. 1 

f------- --- ----------~- - ---------l So/Mau on tht BBC should ha,·t 

IBM Com.Ing along n"lcely &JrVT 11urru hadall1h,Csossqua«b,a,k,uand 
- ffi;;;JI I lrlrl;l;ft all1hdsos1h ,m11,a1b,o krnlin, . 

There area few 1hingsin life you year was again excel lent .· ':::,~ ;;;;~:~
1"K,";n1':,:t;;0;~ 

can depend on - taxes. dea1h, This could be 1hc unders tate- rtadrr·designrd Microkry. 
and IBM maki ng vast profits mcnt of the year. except it c.,yy On_ Roving rrpor1rrs fil e 
spring immed iately to mind . lc;;wcs us wondering what IBM thtir fulings about book-siu 

Up8radt Ttthnology's Z80A 
s«ond prousso r board fortht BBC 
cosu £288 plus VAT. not l26J as wt 
rtpon t d lasr -.i:ttk. This is not a «ut 
of rampant inflation. IBM announced its most is progressing so exccllcnlly micros. 

recent scto ffin ancialrcsultsfo r towards. And if f.6.7 millio n a C....,- - Atari's four-colour 
1983 last week . Appare ntly it day isn' t enough. how will it primrrro mtsunduthtmiuoscopt. 
did f.6.7 million's \.\'Orth of know when it' sgo 11herc? GMtin- Drago11 and Commod ore 
business every working day . Finally. consider the threat to 64gama. 
Chairman Sir Edwin Nixon was the world's cash Oow if IBM eo.n.. - Tht rom1rum,cutions 

Z80puzzler 
moved to say: ·o ur progre ss last slar ts working weekends. fimictpa ed,amo~·u mtoi,s, hirdand The Aquarius may be 'proof that 

l--l:YTI~~:;:;;:========::::,-;======'="0

~pa~"~· ====='==::ii computers can st retch your I r.Y.TI ~$r mind' (Your Compurt r, April , 
~ 0..."""' CJ ........... oal. o pl 86). but the advert isement 

boj '1ol/;lu!/;,sfc ~~t:.-.r· "· 

0

L ~:,; /,. ,r/

1 
"'' ',.:_ for the 't he most reliable home ~ compute r in the world' may do 

more for your brain cells. 
You're asked . '\Vhat other 

f0 
computer includes a 280 rntcro 

~ o o O processor?' An swers on a (very 
' »'-'° o o o o o o o 

0
.:, ":, u large) postcard to Radofin. 

~ / 
0 0 0 0 

".:: / ll yde ll ouse. London NW9 
6LG. 

PCN Datelines keeps you in tou ch with up-coming events. Make 
sure you e nter 1he m in your diary. 

Organisers who would like dctail s of ooming C\'ents included in 

PCN Da1clines should send 1he informatio n at least one mont h 
befo re the event. Wri1e 10 PCN Datelines. Pe rson al Compu1er 
News. 62 Oxford Street, Londo n \VIA 2HG. 
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UK EVENTS 
(- Doln 
Com puter Aided Design Apri13-5 

Anificial lnt clligc~c Seminar Apri l 7-8 
Sir Frede rick Osborn Schoo l 1\ pri l 8 
Compute r fai r 
CO MPEC WALES April 10.12 
Co mputers for Builders Exhib ition April 12 

Communications and Public April 14 
Domain Software 

London Co mputer Fair April 19. 21. 23 
Com pute rs in Instrument a tion April 16-18 
Exhibition 
Pcnonal Computer Games Show April 20-22 

ZXMic rofair Apri128 

OVERSEAS EVENTS 
(­
Hano,·er Fair 

Vidco1ex ' 84 
Computeri sed Orr.cc Equip mt nt 
E:xhibittOn 

Doln 
Ap ti14-11 

Ap ril 1~18 
May l -3 

v-
Met . Exhibition Hall 

Ci1y Uni\'Crsit)', London 
Sir Frederi ck Osbo rn School. 
Welw)n Garden City 
Cardiff Uni\ ·crsi1y 
Ca\endis h Confc rcn« Centre. 82 
New Ca\·cndis h Stree t. Londo n WI 
Lancashi re Cou ntry 
Cou ncil Cric ke t Club. 
Old Tra fford 
Cent ral Hall. Wes1mm.s1er . SWI 
EarlsCo urt .S \V5 

Solihull Conference Cen tre. 
Birmingham 
Alcxand~ Palace , London N22 

v .... 
Hano,·er. German y 

11)'311 Regency.C hicago 
Roscmon1. USA 

o.p.i-. 
Reed Exhibit ions. 01-6431,()40 

Warm Boot Ltd. 01·368 7561 
Alan Mc ndcrSOn . WclW)'Tl Garden 2336718 

Reed Exhibitions. 01-643 80,W 
AJ Publicatio ns Lid .. 088·385 2051 

Robin Auld. 
021-458 2175 ( e\·enings only) 

Tim Collins. 01-930 1612 
Reed Exhi bi1ions. 01-643 SOW 

Mike Carroll. 0 1-6366890 

Mike Johnson .0 1·8019172 

Orpoitft> 
Ocu1.sche mess·und Austcllu ngs AG I lano\'er, 
01-651219 1 
SallySummcrs.01012 122798890 
Cahncrs Exposition G roup. 0483 380S5 



The very best in arcade action-
The games that people are fighting for are:­

Defence Force: 
Pilot your space-craft 

through alien territory and fight 
off the enemy approaching from 

both sides. 48K. f.7.9·;i5--:::::::::;.--:z; 

or let's get down to business! __ _ 
"'~- - -- ~11 · t ~ 1\ , I -

Tansoft produce a wealth of business and utility software to cater for, Y , . , ' , ;.• c - ~· :? 
every interest. The 'not so' games-minded people may be ..:; '. ~ -!(,1 . ',r : ." 51 
coming to grips with·- ~~ --".. ~ ~ '. f.- · · ·• ."j ,, · f/ 
Author: A powerful word-processor program which ..::.....':'-"'~- 'l,;-
includes word-wrap and word-count. Ideal for letters and 
reports. 48K. f.14 .50. 
Orie Cale: A full spread-sheet program allows you to sum 
columns or rows and apply complex formulae. 48K. f.14 .50. 
Orie Cad: A computer aided design program for displaying, 
rotating, enlarging and shading objects on the screen. 
48K. f.9.99. 
For the full range of Tansoft software - which currently 
numbers over 20 titles - pick up a catalogue in your local 
Computer Store or contact Tansoft at Unit I , 
The Techno Park. 645 Newmarket Road, Cambridge. 
Tel. Teversham (02205) 2261. 

T'-flrl41!!!!!!!' __ _ 
• -· ,;~l.lr I 
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(JfA yes. spinning dizzy is JUSt c) ••• what you'll be 1f you try playing 
Chinese Juggler using only your keyboard. 

fasten your safety belt and Mera spin with the )uggler' you'll believe that 

f)~ 
• screw down your screen beeause your computer and Joystick were made JUSt for 

•• you 'llbeJump1ngforyourlifewith POGO, th1s playing thlS 1ncred1ble version of the class,c art. 
fantastic. on the hop. all acuon fun.game from Chine se Juggler 1s a classic 1n its own right, you can almost 

b Ocean. Just bouncing around colounng steps may feel the plates spinning on your JOY5t1Ckl It Wiii take the deftest 
sound like chlld's play but only the toughest will Jump of touches and lightning reflexes from the best of you games 

at the Pogo challenge. and when the going gets tough the masters to master the Chinese Juggler The superb cartoon 
tough get go1ngl Just you try to pogo up and down the stairs animauon. delightful stage design and ingenious ong1nality all 
dodg ing all kinds of meanies and you 'll get a taste of the real add up to pumng Chinese Juggler 1n a class of its own . Take 
Pogo action. SO rush nght now to your local software shop and the chance now to own what could well beeome a collector's 
bounce outw1th thlS fun-packed winner Pogo will have you piece and enJoy the fun and finesse of Chinese Juggler . one of 
Jumping for JOY hopping mad stair crazy aaaghll the most truly remarkable games 1n the software market. 

POGO ( I CHINESE JUGGLER s-io ocecn &:Jo s-rio 
Ocean Software Limited · Ralli Building· Stanley Street· Mancheste r H3 SFD Telephone : 061 832 9143 

Ocean Software is available from selected branches of: WOOt.MJfl7H . W II SMITlt . ifilJ}.John Menzies . U SKYS, Ru mbe lows, 
Spect rum Shops and all good softwa re dealers. Tnide enquiries phone : 06 1 832 7049 . 


