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16 bits to take away 
You will soon be able to pick up 
the first 16-bit, IBM compat i· 
ble, portable micro. 

Weighing in at 29 lbs, the 
Co mput ext DOT not on ly corn· 
es with an 8088 processor (the 
same as used in the IBM PC)but 
also twin 3'hin microfloppies 
(another first), a built in printer 
and an extra wide screen. 

At a starting price of £2.645 
you also get 64K of RAM. 
another 32K of RAM dedicated 
to the video display and 1056 x 
248 dot high resolution 
grap hics. 

The machine may have been 
laun ched but it is not yet in the 
shops. 'By the end of April." 
was the best esti mate that 

Comp ucorp, distributors of the 
machine, would give. 

At first glance the DOT 
meas ure s up well against the 
Osborne. 

The big plus fort he DOT is its 
9in stretc hed display. The 
Osborne got a lot of flak from 
users because of its tiny screen 
and wierd 52 column format. 

By using 3\.'zin microdrives 
instead of 5V,in disks, Com· 
pucorp has created the addi· 
tional space needed for its wide 
scree n. As a result. the DOT 
can offer both the 80 colum n 
and 132columnformats 

On the minus side. the DOT 
only offe rs MS-DOS and CP/ 
M, while the Osborne includ es 

Great Advantage: North Star 
announces 16-bit upgrade 
Business users thinking of up· 
grading to a 16-bit machine can 
add the North Star Advantage 
to their list. 

Nort h Star has done a face lift 
on its 8-bit machine and added a 
few ext ras to make the upgrade 
to a 16-bit micro. 

For £4.186 you get an Intel 
8088 and Z80 processor. 5Mb 

hard disk, one floppy disk 
holding 360K and 64K of 
RAM . 

For an add itional £284 you 
can run both the MS-DOS and 
CP/M operat ing systems. 

Trader Comp ute rs. orth 
Star distributors says the up· 
graded versio n will be available 
short ly. 

The Computext DOT: .n IBM PC lookalike lfl the lllape of• po,Uble 

in its£ 1,581 price tag lots o f free ing Director. 
software, including Wordstar After sales support includes 
and Supercalc. on-si te maintenance, which is a 

Compucorp sees this as no rare featur e for micros. 
great disadvantage. 'The DOT Further details and the name 
is compatible with the IBM PC of your nearest dealer can be 
andtheDECRainbow,"saidDr obtained from Compu corp on 
Novick the company's manag· 01-907 0198. 

Expanding 
maintenance 
for micros 
A compa ny that provides micro 
maintenance has ope ned up 
two new offices. 

Beginning next week. Com· 
mercia l Data Systems will 
ma intain the Apple range. IBM 
PCS and the Sirius Victor in 
Bristol and Birmingham. as 

well as continuin g the same 
service from their Essex and 
Lancashire offices. 

Thecompanyc harges 12% of 
a machine's recommended re· 
tail price per year, and tries to 
get repairs done within one 
working day. 

CDS employs 30 engineers 
whoa re based regionally so that 
they can respond to calls quick· 
ly. The company has more than 
2500 accounts. 

The num ber to contact at 
Birmingham is 021-236 28 19. 

Playing with 
words on 
the IBM 

Over the Rainbow 

2 

Two new games fort he IBM PC 
are now ava ilable from Pete & 
Pam comput ers. 

Wordtrix is a fast-paced word 
game similar to Keyword, the 
Daily Express puzzle. but with 
more variation. You gain points 
for each new word you find, 
with extra points for longer 
words. 

Quotrix involves solving a 
famous quote by following a 
series of clues. 

Both reta il for £19 .95 plus 
VAT and are ava ilable direct 
from Pete & Pam Comp uters or 
from IBM dealers. 

Pete & Pam Comp uters can 
be found at 103/5 Blegborough 
Road , London SWl6 (tel: 
01-769 1022) and New Hall. 
Hey Road, Rossendale , Lanes 
(0706-22701 1 ). 

By Ralph Bancroft 

It isn't easy to find the end of the 
Rain bow - eve n one made by 
Digital Equipment. 

Two months after its launch 
the DEC Rain bow is in such 
short supply that would-be 
owners may have to wait 

anot her two months befo re 
they take de livery of the 
machine . 

Despairing dealers are advis· 
ing buyers to put up with a long 
de lay or switch to anothe r 
machine . 

DEC adm its there are not 
enough machines to go round 
but is op timistic that the ship· 
ments it is now receiving from 
the US will clear the backlog by 
May. 

'We would love to sell more 
machines but we don't have any 
to sell.' said Harry Nicolson . 
manager of the Microware 
sto re in Leeds . ' DEC stand to 
lose orde rs as people are switch· 
ing across to the ICL personal 
comp uter.· 

Not all dealers see the situa· 
tion as desperate . 'It is more a 
thorn in our side than dis· 
astrous.' said Stuart Lakey. a 
director of City-based Personal 
Comp uters. 'Deliveries are 
slow but we now have a sche· 

dule of deliveries and we are 
hopeful of meetin g the de· 
mand .' 

Other dealers have resigned 
themselves to their fate. ·we 
accep t the supp ly situation.· 
said James Wickes, a director of 
Bea ucha mp compute r Sys· 
terns. of West London . 

He is advising peop le to hang 
on for a coupl e of months if they 
are inte rested in the Rainbow 
or DEC's othe r perso nal corn· 
puter, the Professional. 

DEC says the source of the 
problem is in the US and is due 
to two factors . The company 
underestimated the interest in 
the machines . 

'We have now taken a major 
delivery this week.· a company 
spo kesman said. · And with 
further deliveries com ing in 
every week from now on we are 
very optimist ic that we will have 
caught up with the backlog by 
the end o f April or middle of 
May.' 
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Sinclair second 
Sinclair is tied for 'the number 
two position in the American 
micro market. 

Future Computing Inc, a 
Dallas-based market research 
firm puts the Time-Sinclair 1000 
(the US version of the ZX81) 
into second place with the 
venerable Apple II . each with 
about 600.000 machines sold. 

New micros due 
from Osborne 

The Commodore Vic-20 is 
the top micro with the largest 
user base in the US. Some 
750.000 Vies arc now in Amer­
ican homes. 

In 1982 Timex-Sinclair and 
fourth-placed Texas Tl99a 
caught up on the Apple II 
because these newer. cheaper 
machines are being markete d 
through mass-sales outlet;, 

Two Osborne ponab les that 
promise to make up for some of 
the Osborne I's shortcomings 
arc expected 10 roll off the 
production line in April or May. 

The beefier of the new mod­
els should have a 7in amber 
screen with full SO-column 
width as opposed to the 52 
column ·window· of the 
Osborne I. It could also give 
you twice the memory. with 
128K of RAM. and its twin 
51i•in floppy drives are thought 
to be vertically aligned. 

Portable link-up from Epson 
You can now send data from 
your Epson I IX20 over the 
telephone without having to set 
up a semi-permanent worksta­
tion first. 

Norbain Micro ha, come up 
with a portable. battcry­
powered acoustic coupler to go 
with the equally portable. bat­
tery-powered Epson system. 

The coupler. adapted from 
the Sendata 700series. operates 

through the Epson\ RS232 
port and can tran smit or receive 
data at 300 bits per second. It 
draws power from the HX20\ 
internal supply and Norbain 
points out that this source 
makes it truly portabl e. 

Apart from tran smitting data 
you might well use the coupler 
to keep up with the latest 
Microne t news through the 
public telephone network. 

The system still runs CPIM. 
but if reports from the US are 
accurate Osborne is branching 
out into new areas. Its com­
munications facilities include a 
built-in modem. switchable 
tran smission speeds of 300 and 
1.200 bits per second. and 
emulation for mainframe com­
puter network\ . 

If you have a spare IBM 3081 
hanging about this could be the 
intelligent terminal you've 
been waiting for. 

Weighing in at 281b, 1ts 

Users lose as 
printer firm 
hits trouble 
If you bought the £100 Amber 
2400 small dot matrix printer 
before February 17. your onc­
year warranty has already run 
out. 

portability may be a matter of 
musculature , but its smaller 
cousin is thought to weigh onl} 
141bs. Th1s hasa 5mscreen.64 K 
RAM at your disposal. and 
again two disk drives. 

Osborne in the UK said that 
the specs of future systems were 
still provisional. Indications 
from the US are that the larger 
machine will retail for $2, 100. 
but this could be discounted to 
$1.995. 

The smaller system could 
cost $1. 795. 

that if Amber' s parent group ­
W Lethaby and Company- is 
bought lock. Mock and printer 
by anot her company you could 
retain your warranty . 

Mr Rayner promised that if 
W Lethaby is taken over and he 
is still managing director of 
Amber , he will make sure that 
all warrantie s are honoured . 

Amber Contro ls. the com­
pany that makes the printer. has 
gone into receivership and the 1.--:::==---:~===~;-----:-----::~.;::-:---:--11 receivers say that neither they 

Michael Da\\ e. a spokesman 
for the receiver. said that if 
Amber is sold off he is certain 
no new company would honour 
Amber's warrant y. And Mr 
Rayner admitted that in this 
case there would be nothing he 
can do to manta in the warranty . 

-..... 
" • 1 1 I • • , w • "' . . . . . . . . . . --.... , . . . . .. . ~ -, ........ . ...... 

Communications Oft the mcwe for the HX20 

With the new Basic. tha t 

no r any company that produces 
the machine in the future will 
honour the one-year warranty 
promised by Amber. 

ButAm ber managing direc­
tor Dave Rayner said on Tues­
day that within two weeks the 
company might be able to 
honour warrantie s again. The 
850 of you that bought the little 
printer will be happy 10 know Software hit 

by sneaky 
BBC update 

No warranty work will be 
performed for free until these 
corpora te machinations are 
sorted out. But if you want to 
pay for any service work done 
on your Amber, contact the 
receivers - J R Hawksle} and 
A J Barrett - at Amber' s 
addre ss in Andover Hampshire. 

routine may no longer be in the 1------- - ------ --- -------- --i 

A new-look BBC Basic that has 
slipped quietly onto the scene 
with the very newest BBC 
micros could leave some of your 
software high and dry. 

The new version of Acorn's 
Basic- version 1.2- includes 
changes to the TRIG and LOG 
functions. and there is a new 
command - OPEN UP- that 
allows you to update disk files. 

But the changes also mean 
that certain programs writ­
ten in a mixture of Basic and 
machine code are likely to crash 
when a program makes a direct 
call into the micro's Basic ROM 
to get at a particular routine. 
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same place . so the call will not 
succeed. 

Program Power is one BBC 
software house that has been hit 
by the changes. A company 
spokeswoman told PCN that 
the company has had to rewrite 
its Croaker game after com­
plaints from Basic 1.2 users that 
it wouldn't run . 

'As BBC dealers, we have 
had no word from Acorn that 
the Basic has changed ', said the 
spokeswoman. 

Charles Moir of Computer 
Concepts anothe r BBC soft­
ware house told PCN that it is 
mainly games problem s that 
may not run under Basic 1.2. ' If 
a program is written properly , 
the changes should be transpa­
rent and make no difference ', 
said Mr Moir. 

PCN THREEBIES OFFER 
It's Week Thre e or the PC 
Thr eeb ,es Offer. Just like you. 
"e 're all rub bing ou r hands with 
glee. Because you now have the 
coupon s from the first three issues. 

That means you have all the 
coupons you need to claim you r free 
crisp, one pound note. 

All you have to do is cut out the 
coupons from issues one , two and 
three - sorry, but for obvious 
reaso ns, photocop ies arc not 
acceptable -a nd return them to us. 

We' re happily going to give away 
thousand s or po unds to reward ou r 
regular reade rs. So many, in fact , 
that we've had to set up a sepa rate 
office to handle the number or 
replies we know we're going to get. 

All claims must be sent to this 
special address. We'll tell you 
where to send your coupon s in next 

-.eek 's issue or Perso11a/ Compw e, 
News 

Remember , no replie s can be 
accepted from anyone who has any 
connect ion "ith the publishing. 
printing or distr ibution or this 
magazine. 
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VIEW FROM AMERICA 

By Chris Rowley 

Portables 
carryonand 
on and on ... 

Osborne. the original portab lecompute rcompany. had a reput ed 
$100 mill ion in sales last yea r . The reby hang ;, a tale. 

This year. manufacturer , are hurlin g them,e he, into the 
po rtable microcomputer market like ,al mon attacki ng a 
wate rfall . It ,eem, that there b a wide,pread be hef that just by 
making the machine s ext remely light and t ricked out" ith enough 
bytes. drives and op tions. they'll be snapped up by the ·execut ive· 
mark et at a lmost any price . 

Whethe r or not this belief proves well-founded. some of these 
fancy new machines are dazzling to the senses. Indeed. they are 
usually named after G reek deitie s. 

Take for in!.lance the recently anno un ced At hena l. a !Sib 
battery-powered unit that uses a pai r of ationa l Semiconductor 
NSC800 chips and packs a standa rd keyboa rd . 51,,in nop py d isks. 
l28K of RAM . and a pseudo disk of ,ol id state RAM with lMb 
capac ity. plusa 4 x80 liquid cry,tal di,pla} - all in,idea box 311.in 
by L l "Vi!in by 14'1.1 ins. 

Athena describes it a, a "high-end mac hine for the 
discriminat ing po rtable user". The price tag" equ ally di!.Crimi­
natin g at $3.950. 

Or how about the I lyperio n (named after the Titan who 
fathered Aurora. Selene and I le lios)? I lypc rion is a titan that 
weighs ju st 181bs. A 16-bitter. it use, the Int el 8088chip and boasts 
256K of RAM . a 320K noppy disk drive . a built-in modem. a Sin 
screen and some software for ju st $3.395. 

Th ere are literall y dozens more of these machine s. mo!.t of 
them from $3,SOOand up . But the ·exec uti,e" sector isonl} part of 
the portab le proliferat ion . 

At the low end the re is the ·tap· or ·not eboo k" co mputer . best 
exem plified by the Epso n I IX20. It i, the size of a telep hone boo k 
and weigh, a lot les,; it ,ell<. in the US fo r $695. 

Now NEC is thinking of moving it, comparab le machin e, the 
NEC PC8201. into the US and Europea n market s following ii\ 
,ucce» in Japan. Thi , machine i,even, maller and lighterthan the 
Epson and has an 8 line by 40 column displa} . 16K RAM 
expa ndable to a full 64K. and a price that will be competiti,c with 
the Epson. 

Of course exec utive, who can affo rd $4.000 portab le 
compute rs a re genera lly the executive, who ne,er have to u,e 
one. They leave comp utin g to their a,, i'>lants whil e they ny Club 
Class and con template boardroo m ,trategies . 

So if it is the a<,<,i,tanl!.. down the back of the Jumb o. who are 
going to be co mputing the1rwayto LA . what are the odds they' re 
going to comp ute with a moderate ly pri ced machine ra ther than 
,o me micro Lamborg hini? 

Th at quest ion bring, u, to the mea t and potato end of the 
po rta ble market. the true tran,portable s like the O sborne I . 

Osbo rne 's big i111tial success came from its lo\\ price and the 
hu ge software giveaway that virtua l!> paid for the hardwar e . In 
the past vear O,hnm """ "1le, ha,e ballooned. But the 

argel} in the form of the Kaypro II 
: ahfornia. Kaypro claim, to be 
,bo rne i;, doing eve n better. 
will appear m Ap ril. First the re is 
elcom Ind ustries. with twin 400K 
nitor for ju<,t $1.595. Then the re i, 
launchmg a range of porta ble 
Orange . Later in the }Car Apple , 
ompanic s plan to enter the fray . 
he late -co mer ,. Not on ly will the} 
e·s Law - low prices and free 
: to face new machine s like the 
·ne has up its sleeve for 1983. 

Beeb airs 'free' 
BBC software 
From the start of May so me 
software is going to be as free as 
air for BBC user s - and it will 
come to you throug h the atmos­
phere. 

The BBC is about to start 
what it calls 'the wo rld's first 
tel esoftware serv ice·. It will use 
Ceefax to broadcast software 
that ca n be loaded into your 
BBC Micro from the airwaves 
with the help of a tele text 
adaptor. 

The BBC plans to broadcast 
I SOK worth o f software which it 
will recycle every 14 days. 
About two-thirds will be ed uca­
tional and one-third ·genera l 
inte rest'. Th e proporti ons will 
probably vary as the se rvice 
develops. 

There is a hidden cost. If you 
don' t happen to own a teletext 
adaptor it will cost you £225 to 
buy one. Of course that will 
allow you to tun e into bo th 
Ceefax and the sof tware. 

But don't expect soph isti­
ca ted busines s packages or 
games immedia tel y. The BBC 
views the telesoft ware as a part 
of its TV programmmg . its 

Upgrades 
downplayed 
forVic-20s 
Vic-20 owne rs who have cher­
ished an ambit ion to upgrade 
their machines to the 64 speci­
fication at only a small char ge 
are in for a disappo intm ent. 

Last summer a state ment 
from Commodore referred to 
the upgrade but now the com­
pany has decide d not to offe r it. 

Ironically, it is the ~access o f 
the Co mmodo re 64 that is 
partly to blame . 'Th e conver-

.... , 

purpo se being to inform and 
edu cate. Besides. £225 would 
buy a substanti al amount o f 
commercial so ftware; that isn' t 
the BBC's market. 

The ed ucat iona l softwa re 
will be drawn from such sou rces 
as the BBC' s microe lectroni cs 
se ries and fro m Bright on 
Polytec hnic. where an early 
telesoftwar e experiment in­
volving the BBC , the IBA , and 
Mullard took place. 

Th e gene ral int erest section 
will cove r ' thin gs that the ordin ­
a ry user would like to do but 
may neve r have had the facili­
ties'. In that ca tego ry Ceefax"s 
teleso ftware expe rt . Lawson 
Brown. includ es proced ures 
and utilities such as sorting . file 
handling and scree n dumpin g to 
a printer. 

In the futur e the BBC expec ts 
to commission software parti­
cularly for its ed ucat ional 
output. 

An Acorn spokesman said 
that the te letext adaptor s were 
available in quantit y th rough its 
usual dealer and direct sa les 
outlets. 

sion package hasn "t proved 
necessa ry.' said a Commodor e 
spo kesman . 'Sales of both 
machines are so strong.· 

He added that the systems. 
and espec ially the softwa re 
being developed forth em. were 
going in d iffe rent d irect ions -
the Vic-20 to those learnin g 
about micro s and the 64 to small 
bu siness users. 

Mike Ryan, chairm an of the 
south-east branch o f the inde ­
pe nde nt Commodo re user 
group. expressed regret. ·w e 
would be disappo inted if the 
idea had bee n scotched,' he 
said , 'but that does n' t mean that 
the oppo rtunit y isn' t there." 

• 

-= :"" : ~ ? ~ . ' . • ' ~- ... 

•aJ111nr, cP••·--

S : r • o ,. (, f• J Ol - -
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No wr, to pow for the V"ic·20. 
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Newbrain sets 
CP/Mdate . .. 
Grundy Business Systems. the 
maker of the Newbrain. has put 
yet anot her date on its CP/M 
launch . But just in case it 
doesn't make it. the compa ny 
has lots of cassette software 
coming out too. 

After a delay of month s. 
CP/M for the Newbrain should 
be introdu ced on May 6. At the 
same time. the company will 
release a flood o f games and 
busines s sof twar e. 

Grundy i, developing some 
50 packages itself and has also 
commissioned package s from 
companies such as Kum a. 

The cassette softwar e that 
Grundy is writ ing include s 
French and German vocabu­
lary exercises for £4. 95 each and 
a word processing program for 
£30. 

That extends the range 
beyond Tin y Word. also avail­
able for use on the Newbrain at 
£24.50. Brainw ave"s £25 pack­
age and Elstree's £40 .25 pack. 

Other programs from inde­
pendents will apparently in­
clude List Manager (an inde x). 
Spreadsheet Calculat or. Word 
Processo r and Nominal Ledger 
System. Inventory Manage­
ment System. Pur chase Ledger 
System and Sale s Ledger Sys­
tem. a lthough Grundy will not 
release details . 

Games includ e Chess at 
£14.95 , Backgammon at £9.95. 
Blackjac k . O the llo. Space Bat­
tles (£9.95) and Quest. an 
adventure game. 

All ewbrain software. as 
well as CP/M . will be availab le 
from Newbrain outlets in May. 

... Lynxnowto 
offer upgrade 
Camput ers is now claiming that 
CP/M will be ava ilable for the 
Lynx at the end of April. 

The company promises that 
its 96 K RAM upgrade plu s 
single- and twin-disk drives will 
be rea dy by that date . 

Paul Bailey . director of 
European Operation s at Digit­
al Resea rch. said : ·w e are 
talking to them and as soo n as 
the upgrade is launched we will 
license them as a matt er of 
course.· 

All thi s will make Lynx one of 
the lowes t-cost business 
machines on the market. A 96K 
version plus two 5V•in disk 
drives will cost about £700. 
while C P/M will allow you to 
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run business sof twa re that is 
already on the market. 

A spokes man for Lynx sa id : 
·To e machine is aimed at home 
users and small businesses and 
will hope fully bridge the gap 
between the two markets.' 

The system plus disk drives 
will be suppli ed by Spect rum 
Cent res and se lec ted branches 
of Lasky's . Prices will be £300 
for the upgrade. abo ut £250 for 
the single disk drive and just 
und er £400 for the twin disk 
drive. all inclusive of VAT. 

Cam put e rs will have its first 
home-writt en game out at the 
end o f A pril and mor e games 
are expected from Romik . the 
so ftware house. 

lntellivision 
keyboards 
atapremium 
Matte l is planning to release a 
keyboa rd for its lnte llivision 
games machine, but it will cost 
you nearl y as much as the 
company 's new micro. the 
Aquarius. 

The keyboard that will turn 
lntellivision unit s into micros is 
expec ted in September but it 
will se t you back dbout £ I 00-
only £30 less than the Aquarius . 

This price may not make it 
appeal ing to those of you with 

the games machine. which set 
you back £130 in the first place. 

As Mattel ad mits. the only 
advan tage of the keyboard is 
that it gives you a micro that will 
use I ntelliv ision game car­
tridges . The Aquarius will also 
have cartridges but its sof twa re 
won ' t run on the lntellivi sion 
unit or vice versa. 

The lates t promise of a 
keyboard for the games 
machine co ntinu es a two-year 
tradition of uncertainty that 
Mattel began in North America 
when it first started sell ing the 
machine. At that time the 
litera tur e acco mpan ying the 
I ntelliv isio n bore a picture o f a 
mock-up keyboa rd . 

PCN Charts 
PCN Charts folio-. the rise and fall of the UK's best-selling micros. T his 
fortn ightly top-of-the-shops list tells )O U what 's selling best o>er the 
counter; it does not take account of mai l order and does not cou nt 
deposit-on ly orders. T his -.eek ' s figuress ho-. t he num ber of machines sold 
in the t-.o--.eek period ending a -. eek before publication da te (In this case 
Marc h 25),so these charts tell the story in high streets bet-. een Marc h 4a nd 
March 18. 

Mac hine prices quoted are for the no-fr ills models and include VAT. 
Information for the PC Charts is culled from retailers and dea lers 
throughout the countr) and compiled by MRIB, London. The) -. ill be 
upda ted e>ery alternate -.eek ... so -.atch for thearro-.s to follow the u ps 
and downs of the best-sellers. 

Top Twenty up to £1,000 
MODEL PR ICE DISTRIBUTOR 

- 1 BBC Model B D99 (AC) 
- 2 Sinclair ZX8 I £50 (S I) 
t 3 Sinclair Spectrum £125 (S I) 
t 4 Atar i 4()(J £160 (AT) 
! 5 Newbra in A £299 (GR) 
! 6 Commodo re Vic-20 £ 170 (CO) 
t 1 Dra gon 32 (2()() (DR) 
t 8 Jupiter Ace £9() (MM) 
t 9 Onc l £1()() (OR) 
!10 A tan 800 £4<Xl (AT) 
! 11 Commodore 64 04.i (CO) 
U2 Acorn Atom £174 (AC) 
U 3 Apple II (776 (AP) 

14 Sharp PCl500 (170 (SH) 
u s Texas T l99 £150 (TE) 
f1 6 Epso n IIX20 £472 (EP) 

17 Lynx 48 £225 (CA) 
u s Colou r Gcn ,c £224 (LO) 
U 9 Tand yT RS (240 (TA) 

Colour Comp uter 
- 20 Commodore 4016 £632 (CO) 

Top Ten over £1,000 
- 1 Siriu, I £2.754 (AC T ) 
t 2 O,bornc I £1.581 (OS) 
! 3 O l1\'ett 1 M20 £2.754 (OL) 
t 4 HP 86A £ 1.541 (!IP ) 
! 5 Apple Ill £2.780 (AP) 

6 Commodore 8032 £1.029 (CO) 
1 Sanyo MBC l<XlO £1.195 (SA) 
8 M1cro- M1m1 803 (1.720 (BM) 
9 Sharp PC3201 £2.3<Xl (Sii ) u o Xerox 820 .t:2.415 (RX) 

AC Acorn Compulcn. ACT ACT Smu,. AP Apple Computer, AT At.m 
lntcrnauonal 8M Bnll~h Micro. CA Camputc~ CO Commodori:. DR -
Dragon Da1.1 EP Ep,on Gii Grund) Bu,mc" HP I le~ lc11-P,tel,1rd IC 
lcJru~Computcrs. lO U.>"c ElcctroniC\ MM Micro MJrkc1ing. Ol Oh\clt1 
OR-O nc. OS- OsborncCompu 1cr, Corporat1on. RX RJn~ Xcro~ SA S.1n,o 
Marubeni. SH Sharp. SI- S1ncla1r TA Tand) Tt Tc,a, ln,1rumcnh · 



Playing the Ace 
If you can't "ait for Jupiter 
Cantab to produce RAM pack, 
or software for its Ace don't 
pani c. Other ,upphers are ,tep­
ping 11110 fill the breech. 

Micro Marketing (01-736 
1683) i,,elling the Pacer. a 16K 
RAM pack. for £29.95 \\hich 
can ben extended to 32K for an 
additional £19.95. 

The compan} " al,o ,elling 
game, for the Ace that ,tart at 
·£4.SO. 

Brighton-ba,ed Rem soft 
(0273-602354) has also laun­
ched a range of software. Price~ 
vary but you can get three 
games-Appleater. Parachute 
and Meteor Cruise - on one 
tape for £5.50. 

It also offers variou<, utilities 
;ucha,a Toolk11 and a Screen­
kit for £7.50 each. 

The Pacer 16K RAM pack will plug the Jupiter Ace extension gap. 
Jupiter it;elf i, still quot111g 

,everal week,· dela} in it, RAM 
pack deh\ cries. 

But even when it comes it 
looks a, though 11 \,ill be price} 
in compari,on to compe titor, . 
The Jupiter Ace 16K RAM 
pack "ill co;t £35 and the 48K 

version will be ;old at £80. 
Jupiter Cantab ,a}'> 11'> fir,t 

batch of ,oftware i, current!} 
being copied for rclca,e in the 
next two\\eek, . It \\ill be,elling 
I\\ O 3K game, on one tape for 
£5.95 and 19K game, "ill co,t 
£7.95. 

More joy and less stick Cold comfort 
on the Apple As e, cry Vic-m, n111g game, 

player know,. you can get 
better controller, than the ·offi­
ciar jO}'>tick . and the Ouick­
Shot joystick from Spectra­
vision promi;es to have a ready 
appeal to addicts. 

Anvon e with an Atari. Vic-
20 or · EC machine ca n u, c the 
stick. which costs £11.95. 

If you·,c e,er tried clearing the 
,creen and homing the cur,or in 
CP Mon an Apple lie \\ith an 
80-co lumn card ,lotted 111. 

you ·11 h,I\ e found a hug. It 
doe,n ·1 happen . 

Thi; irritatin g feature ha, 
no\\ been o,ercome b, Murra, 
Arno". con,ulta nt to the Ap· 
pie PugetSound Program Lib ­
rar} Exchani;e (A.P.P.L.E .). 

Bytes for 
the dentist 
You will soon be able to get 
your teeth into a new North Star 
I lorizon look-alike micro de­
signed for use by dentists. 

The Dentron. due for release 
in about six \\eek;. \,ill offer 
CP Mor orth Star DOS . 64K 
RAM and two flopp} di,k 
drive s - for less than £ 1,800. 

Philip Kurland. a Harley 
Street dentist invol\ed in writ­
ing orth Star dental ,oftware 
since 1978. is a director of 
Trader Computer,. the com­
pany producing the machine. 

·Depending on the con­
figuration. our machine" ill ,e ll 
for about (200 le.,; than the 
I lorizon·. Mr Kurland ,aid. 

Th e machine will support 
between ten and 12 expan-,ion 
board, u,ing an S IOO bus and 
offer either the dual dl'>I. dme, 
or a 2Mb hard disk and a floppy. 

Arnow ha s " ritten a patch that 
,ol,e, the problem for '>}'>tcm, 
running CP M ,er,ion, 2.208 
and 2.23. 

According to Arno\\ the 
problem ,tem, from a habit of 
Micro,of t's CP M Bio,. It in­
itialises the peripheral card, in 
all the ,Joi', on a" arm boot. 

The remcdv i, to take the 
initialisation rout me from the 
warm boot and to make the 
Control Reset perform a cold 
boot. Thi, cold boot initiali,e, 
the peripheral card, . 

It i, ,olidl} built and con, i'>I, 
of a helicopter -st} le grip and 
two firin g button s. one of them 

,on the top of the ,uck. You can 
fix it to an} ,moot h. flat wrface UK launch for 

Texas micros 

6 

IN TllE PICTURE - the l.tnt enhancement to the MlcroSl&ht vision system. 
MlcroScale Is a crephlcs package th.t allows you to Mt up windows on·sc,..n 
and det-lne the dimensions of the futures within the captured I~• · 
MlcroScale COits £295 plus VATfnNn Dlglthurst on C.mbt1dge 10223J 208926. 
It will run on most machines supporting h)ch·raolution crephlcs. 

Two new hom e comp uter , and 
a clutch of peripheral, from 
Texas Instrument s made their 
first appearance in the UK last 
week at the World Trade Cen­
tre , London . 

The TI CC-40 micro and 
three peripheral device s will be 
on sale in the next few week s. 
But you'll have to wait until 
September for the TI 99 '2. 

Both the CC-40 and the 99 '2 
are aimed at home users. The 
CC-40 costs £169.95 and is a 
portable to compete with the 
Epson HX-20 . It includes an 
LCD display . the enhanced 
Basic of the 99 '4A and comes 
with 6K of RAM. expandable 
to 16K. 

The 99/2-also operating on 
the 99/4A 's advanced Basic -

has a sof t keyboard and drives a 
black and white display . The 
memory range s from 4.2K to 
36.2K. 

Thi s system sells in the US for 
less than $100. Its UK price ha s 
yet to be fixed , but a Texas 
Instruments spokesman said 
that whatever happens be­
tween now and September it 
will not be more than £75. 

The peripherals on view at 
the World Trade Centre in­
cluded an RS232 interface , a 
small printer plotter, and a 
Wafertape digital tape drive . 
The Wafertape , which ha s a 
capacity of 48K and a data 
transfer rate of kilobits per 
second, will cost £119 .95. 

Texas Instruments is on Bed ­
ford (0234) 67466. 
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(/)1 COMPUTERS 01-228-2207. (/)1 COM 

REMEMBER! WE SPECIALISE, YOU BENEFIT 

* DOUBLE 
DENSITY OSBOURNE 

(NEW STYLE) PLUS 
* A TEC FP 1500-25 Daisywheel printer (25 C.P.S. 
fully Wordstar compatible, with sheetfeeder + 
tractor option) - was retailing for over £1 OOO + VAT. 
Plus! * A Software package of Wordstar/Mailmerge, 

!j~~~~~~~~"Z Supercalc, C.Basic + M.Basic 

ii PLUS! PLUS! PLUS! 
A free Osborne 80/104 column card (until 31st May 
only). Worth over £200 
Also available: Accounts, Packages, Modems, Extended 
Warranties on site maintenance contracts. 

CALL NOW! 
01 COMPUTERS 
Southampton House, 1921206 York Rd, Battersea, London SW11 
01-228-2207 
(300 yards from Wandsworth Bnclge rounclaboul) 

UTERS 01-228-2207. (/)1 COMPUTERS O 



GREAT NEW BUY 'N TRY SOITWARE DEAL 
There'• a great-w deal for yom software shopping. We call it buy 'n try . And it '• u simple u that ! 

Buy any item from om software range .... and me it u long u YOll wish. Whenever you want a new program .... 

we'll buy it back for a full 80% or the price you paid against your next purchue or equivalent or greater c.atalogue 

value .... any time within 6 months or purchase. 
So you can always keep up to date with the latest software and games releases , without burning a hole in your 

pocket . 
Bowitworb 

Examp le: Buy a game for £10 .... enjoy it to the full , and return it when you 're ready to order something else . We 'll buy it ba ck 

for £8, so if yo u wan t anothe r £10 game , simply send us the difference (£2). There 's just one simple rule .... we can only agr ee to 

buy back software that 's in working order . 

• You get the enjoyment or £20 worth of software for ju.at £12. • It gets even bette r th e more often you change ! 

Look at our supe r selectio n and complete the order form to take advantage of the hottest software deal ever , or teleph one 

your ord er to Software Centre on 01- 487-5974 , quoting your Access/Barclaycard number (24-hour servi ce ) 

, ATOM , 
MomR«!d ~ ~No Pr ... 

AoornCMSI 121< BugByte 02Ml01 [1100 

Aoom Atom 7'7 FP Bug Byte 02A002 CIOO 

Aoorn Breakout 4K Buy Byte 02A003 [1100 

frv,1Machono 8K Bug~ 02A004 [ 4 00 - 161< BugByto 02A004 CHO 

A-Inv-. 121< Bug Byte 02A005 caoo 
Galaxoan 121( Bug Byte 02A006 caoo 
Alo,n Man 12K Bug Byte 02A007 UDO 

l.abynnlh 121< Bug Byte 02A008 C700 

B.B.C. MICRO 
SpaoePwates 161< Bug Byte 028001 caoo 
Spaoe Watp 32K Buy Byte 020002 C9 00 

Golf 32K BugByte 028003 C550 

Drogon 0uest I 161< BugByte 029004 [II 50 

Fru-t Mach.ne B Bug Byte 038006 [5 50 

BBC A,n,11 B Bug Byte 028007 C5 50 

Polaris 32K Bug Byte 02BOOe [5 50 

BBC Chess 32K BugByto 02800ll caoo 
BBC~ A. B BugByto 029010 caoo 
BBC MuMie 16K BuyBytO 029011 [15 00 

B B C Moo Derby A. B Bug Byte 028012 [ 5 50 

Database Cosma 000013 [19 50 

Stocl<Control Cosma 00001• [It 50 

Conme<CIIII Aocts eo.m. 008015 [It 50 

Home Accounls eo.m. 008019 [It 50 

lffloocesSultement eo.m. 008017 [19 50 

BeebCTe. eo..,.,., 0000,e t? 115 

TmeT,a ... eller eo.m. 000019 [6115 

Invaders Cosma 000020 [6115 

Cha<octe< Gene<a,o, eo.m. 038021 [19 50 

S T P ,w ord Process.nQ• eo.m. 038022 [ 19 50 

M-,glost eo.m. 038023 [19 50 

Star Maz o 32K Oa!aboso IS8024 C750 

Beet>-Cl1ase 32K Oa- 150025 C7 50 
CookbOOk W,z a,<jry D1tabase 158026 [7 50 

Hydra,1,cs t4yrs OaUlbaSe 1S8027 [5 50 

Eleetne 1.t yrs 0.-so IS8029 [5 50 

S#OOPB A 32K Mcropo,o,0< 240029 Ull5 

Allen Deslroyers 32K - .. 24IIOOO U 115 

GalllC1JC Comma.- 32K - .. 240001 [11115 

Tme trek 32K Moopa,, 0< 240002 [ 9115 

B.B.C. MI CRO cont . MomR«l d 5.-..,. P•1e<1 

Laser Command B A 32 K M COCJ()'ftt'f ..-'480 .)1 [ 59 5 

Astto Na ¥"1C)al0f B A 321\ .._.,er~· .._,lf\(}l,4 C4t5 

ChessB A '121( f>l c:r(lO()\llrl,9' .. ,a<)J, t6t5 

fOOla,B A 32K ~'Cl'~· '41i00! [695 -.... ~ iCJOO()Wfl' 4flOJ [695 

Cowlloy Shoo4ou1 32K """""°"'"' ,•003!' [595 

Munchyman Mc,oc:,o,.,.('f •.:f\034 [ 5 9~ 

Seel< McrOOC""'"~ • 4004 0 [595 

E--GoidBA 32K Micr(XX)¥.9' }.1~ CHS 

Roulene BA 32K "-,.et()C)Olli,ef l4f\G.&! [4 95 

Ae,,.,,..2BA 32K Mu~e- 74AC,,l [4 95 

F ... Mooc:,o,.,i.et .'480,,I..I [ 695 

Mcrolludqe1 "'""- ?49o,,I) U95 

Const.-aton B A )]~ MOOl)OW8f ?4B04n [59 5 

o,sa......- Moopo..°' 24004' [ 59 5 

World Geograp,,y '.l2K M,aapoo. .. ]480<8 [ 595 

WtlereB A 32K M,aapoo.e, ~4804-J [59 5 

Juno Malh> Pao- 12K MO~f'f :.,,0050 [595 

s,anrek CondyfloM Ao, B IJ K Soff,;.a,e '\JB()(J, U SO 

&Games Aor B t J K Sottvwa,e 11800/ [4 50 

Mutant m 8teakoo1 Ao, B J K SoftNII~ 118003 U SO 

lleee>BoeoBatA 32K JK S ...... afe 1 •R004 [45 0 

BeecmuncnBorA '.l2K K~¥e \J~ [6 50 

5',pe, ~ Bor A 32K K Sotr,,.ar• J \000,, [ 4 50 

30Maze 80< A 32K J K Softwafp ,"n •' l4 50 

1nv-.1A t J K Sott-wa,e jJOO,r CS 50 

tnvaoews B or A 32K tJ K Soft,.,,,,aue 13!l<J<T. [ 7 50 

WordptoBor A J2K I " $othlo;ue 33001 0 CID 50 

AllMlsiSc,...- 32K K ..... e }J8()1 • t7 50 

flags l.'K JKSo'T,.o,o \J8012 [4 50 

Hype<Orrve 32K JK Sott"lllare 'l)AOI) [6 50 

Slrato Bomber 32K I J K Sott.iwa,e '3J0o14 [ 7 50 

DRAGON32 
Alea Radar Control 
Oange,l.,.nd 
Paws 
Berserk •an I 
Me!80foeh · car1, 
Cosm.c lnv~s ,can I 
Gnost Anack 1cani 
ca"'e Hunter l~J 
Sta,st,,o CNtneleon ,can I 
AsllOOlasl ¥1J 
Chess1can, 
Dragon Se,ecoon Ono 
Drogon Se•ecioon Two 

Cosmo 
Cosn'>,o 
Cofn,a 
Dragone.,. 
o,~o.,a 
o,agono ... 
Dragon o.,. 
OagonOata 
o,~o.,. 
o,ogonoa .. 
Drogonoa .. 
DragonDa .. 
Dragon o . .. 

03COO• 
ll3COO] 

O)C.OOJ 
•7C004 
• !COO', ,,coo, 
t7 C007 
17C008 
17C009 
17C010 
17C011 
17C012 
17C013 

C& 95 
u ts 
[1115 

[It 115 
[1195 
[19115 
t:24 115 
[It 115 
[It 115 
[It 115 
[19 95 

t7115 
t? 115 
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DIUlGON 32 cam. Morn Req 'd 
Q.-(cua ) --.&n.e-.. 
Pnonol Anlnce 
Gniphoc Atwnata 
Con1JUIAVOICI 
e.-,,pies from lhe-..., 
c.lixlo llllnd -­Typo,gTuo 
er_.t..tount.n 
Flag 

- - (cart) RIIIII\Jmer (cart) 
Breolcout/MiddloKingdom 
Ablral 
Dolonoo 
er_. lnvodots 

E"""""' ~-· - ­WlliiwnoburgA<!ventlKe 
Ullmote Adven1u<e 
Pl\onlom 51,oye, 
Planellnvaolon 
• Games Pad< 1 
• Games Paci< 2 
• Gsnes Pad<3 
Racera.11 
Sawfmon 
Spece Monopoly 
Spece War 
Storm 
lnYodots~ 

~ 
er_. 0o1a 
er_. 0o1a 
DrogonDala 
er_,o,, ,a 
Dr9QO<IDala 
er_.0o1a 
Drogqn O,,,a 
er_. 0o1a 
er_. 0o1a 
Orogo,10.la 
er_,o.,,a 
er_,o.,,a 
er_,o.,,a 
er_,o.,,a --------------Moodeel ----BUY 'N TRY .... TBE SURE 

WAYTOGETTBEBEST 
FROM YOUR COMPUTER 

Software Centre 's great Buy 'n Try dea l 
stops costly mistakes by making sure you only 
keep what you really want It simply makes more 
sense to buy 'n try. 

Code No Prlco 
17C01• 
17C015 
17C016 
17C017 
17C018 
17C019 
17C020 
17C021 
17C022 
17C023 
17C02• 
17C025 
17C026 
17C027 
210029 
21C029 
21C030 
21C031 
21C032 
21C033 
2\C03ol 
21C035 
21C038 
21C037 
21C038 
21C039 
21CO.O 
21C0<1 
21C0<2 
21C0<3 
21CO.. 
21C0<5 

t7.15 
t7 .15 
t7 .15 
t7 .15 
t7.15 
t7 .15 
t7 .15 
t7 .15 
t7 .15 
t7 .15 
t7 .15 

(19 .15 
[1115 

t7 .15 
ta.GO 
1100 
£1.00 
£1.00 
£1.00 
tl .00 
£1.00 
£1.00 
tl .00 
1100 
tl .00 
tl .00 
tl .00 
£1.00 
tl .00 
tl .00 
tl .00 
tl .00 

7.'111/}: 
\}t~, 'JJ 
-4J9 

SINCLAIR SPECTRUM 
Planelo1Dea 1h Mlc 250001 1:11.15 1ncaeur.. <SK Mlc 250002 tl .15 
ShopolOoom oll!K - 250003 1:11.115 
ESl)IC)Ollglt Island oll!K Mlc 25000< te.115 
Aev"""°"'911o Mai 260005 t7 .115 
CU>RecotdCo<ov '8K ICl 270006 tl .115 
Coleclors Pad< '8K ICl 270007 tl.15 
G1Gsnes1 ICl 270006 t•.15 
G2 Games2 ICl 270009 U.15 
G3 Games3 ICl 270010 U .95 °' Games• ICl 270011 t• .95 
05 Games5 oll!K ICl 270012 c, .95 
Pastimes! ICl 270013 U.15 
Pastrnes2 ICl 21001• t• .95 
Specefla--. """" 270015 t• .95 
~ """" 270016 t• .95 
Hungry Horace ICl 270017 [5 .115 
Boorhy1tms ICI. 270018 tl.115 
Hosvy 1 ICI. 270019 tl .115 
Gaogrll)hy I ICI. 270020 tl .95 
lnYenbons I ICI. 270021 te.95 
Muse 1 ICI. 270022 tl.15 
Engbh Li1er alufe ICI. 270023 Cl.IS 
Chess '8K Moogen 06002• t7.15 
F1igh15mJlallOn '8K """" 280025 t7 .15 
Vl>-<:I.AC """" 280026 £1.95 
1/U-FILE """" 280027 tl .95 
VV-30 """" 280028 tl.15 - "- 050029 t5.50 - MicroGen 060030 t5 .50 
Mas1e<Chess MicroGen 060031 1:11.95 
Soreercen Caslle MicroGen 060032 t5.50 
Coomic~ MicroGen 060033 t5 .95 
Krazyt<ong Coledl 070034 t5.00 
As1ro Sa-amble Coledl 070035 t5 .00 - Colec:I, 070036 t5.00 
Speciral lnYade<s Bug&yte 020037 t5 .00 
Specires Bug&yte 020038 tl .00 
AlpeCI Edllor/- Bug&yte 020039 tl .00 
~18/ '8K Softw.,, Mast ... 0800IO t5 .15 
lnla Red 18/ '8K Scllware Ma-. 0800<1 tl.7$ 
Ntgh!ll,te1 8/ '8K Scllwaro Ma-. 0800<2 ts .15 
Tur11o21 8/'8K Softw•• Malt eB 0800<3 t1I.OO 
Ul1r1Vlolll18/ '8K Scllwwo Mlslers 0800« t7.50 
Orbiter 18/'8K Scllwwo Ma-. 0800<5 ts .15 
Speokeuy - ~. 1200<6 t • .95 
Tmegale - C~ncbilY1 1200l7 1:11.95 
The Chess Pllyer - ~. 1200<6 1:11.15 
Spece lnlruders 161( Qi d<tilvo 1200l9 U .95 -- 161( Qi d<tilva 120050 U .15 
L--OwnlBaic 161( Ouia<silY1 120051 t:1.15 ~__..,, Coltnl 030062 (19.15 
Sloclc Concrol Coltnl 03005.l [11.15 
Corrrnen:ial- Coltnl 03006< t11.15 

PCN A PR ILl . 1983 

SINCLAIIUPEC'l'llUM MornReQ 'd 
HomoAooounts 
- end si.temenlS 
Phoroohs Tomb(• -) 

Chlrlele< °"""'"'" Mailing Ust 
ST P Word Procossing 
Ca*book Wiiardry 
Meteoroods 
30 Tonx 
~ 
GtOund Force Zero 
Mas""Chess 
Sooerers Cas11e 
Coomoc:Roiders 
Orbtle, -­Starship Ent""'""' 

oll!K 

18/'8K 
18/<SK -

&Jlll)lie, 
Coltnl 
Coltnl 
Coltnl 
Coltnl 
Coltnl 
Coltnl 
o.,,-.., 
DKTrona 
DK Tronocs 
DK Tronocs 
DK Tronocs 
Mero Gen 
Mero Gen 
MicroGen ---

CodoNo 
030055 
030056 
030057 
030056 
030059 
030061 
150062 
090063 
090064 
090065 
090066 
060067 
060068 
060069 
290001 
290002 
290003 

Prlco 
[11 .95 
[11 .95 
[11 .95 
[11 .15 
[11 .15 
[19 .95 
t7 .50 
U .95 
U .95 
U .95 
t5 .00 
1:11.95 
£$.50 
£$.15 
£$.15 
t5 .95 
£$.95 

SOFTWARE CENTRE 24 BOUR HOT­
LINE ORDER SERVICE 01-487-5974 

SINCLAIR ZX81 
Specelnvodots - 20E001 t:1.95 
Broakcu1 Sndllr 20E002 t:1.95 - - 20E003 t:1.95 
ZXChess Snc:IM 20EOO< 1:11.50 
Sorcerer 's Cas11e - 20E005 t3 .15 
IKZXChess - 20E006 £2.15 
Thro lhe walVScram,ie """" 20E007 U .15 
Super Glooper/Frogs 161( Pilon 20E008 U .115 
1 K Games Pad< - 20E009 ts .95 
PlanelolOealh 161( Mlc 20EOIO ts .15 1ncaeur.. 161< Mlc 20EOII t5 .95 
The Shop ol Doom 161( Snda,r 20E012 (5.95 
ESl)IC)Ollglt Island 161< - 20E013 ts .15 
Toolu1 16K - 20E01• [5 .15 
~ 161( Mai 20EOl5 1:11.115 
Games 1 ICl 20E016 t3 .15 
»1IOf Education 2 ICI. 20EOl7 t:1.15 
eus.,,... & Hou-3 ICL 20EOl8 t:1.15 
Games• ICl 20EOl9 t:1.95 
»1IOf EducallOn 5 ICI. 20El20 t:1.115 
Fnoly0ulz6 ICL 20El21 t:1.115 
G 12 Fontasy Games """" 20El22 £4.75 
G 13 Space Raiders p..,,, 20E123 U .75 
G I Super Program 1 ICl 20E12• U .15 
G2 Super Program 2 ICL 20E125 t • .115 
G3 Super ProgromJ ICL 20El25 t• .15 
G< Super Progrom • ICL 20El27 [4.15 
G5 Super Progrom 5 ICL 20El28 U .115 
G6 Super Progrom 8 ICL 20El29 £4.115 
07 Super Progrom 7 ICI. 20El30 £20.15 
G8 Super Progrom 8 ICL 20El31 U .15 
G 1 O Bad<gammon """" 20El32 £$.15 
G 1 • Fllgh1 5'mulall0n """" 20El33 ts .15 
E 1 Engl,sn Li1 1 ICI. 20E13' te.115 
E2 Engltsh Li1 2 ICI. 20E135 tl .15 
EJ Gaogrll)hy ICl 20El36 te.95 
E• History ICI. 20El37 tl .15 
E5 Ma1hs 1 ICI. 20El38 te.15 
E6Mus1C 1 ICI. 20El39 1:11.95 
7 lnYenllOns 1 ICI. 20El<O 1:11.15 
E8 Spelling 1 ICI. 20Et.t1 U .115 
Gii Chess """" 20E1• 2 tl .15 
G9 8oorhy1tms - 20El'3 tl .115 
B3YU-{;ALC - 20EI ... t7 .15 
&< VU-f'ILE - 20El~5 t7 .15 
B 1 Col1ectors - 20E1'6 tl .115 
82 Club Reco,cl5 - 20E1•7 tl .95 
Saam,ie 161< - 20E1'8 t3 .95 
Invaders 161( - 20E1•9 t:1.15 - 161( - 20El50 t:1.95 
Defenders 161< - 20El51 t:1.95 
Breakout 161( - 20E152 t5 .95 
Compu1acaJc 161( - 20E153 t7 .15 
Consleltatoon 161( - 20El5' tl .00 
l..abynn1h 161( - 20El55 t5 .15 
Magnus 161< - 20El56 tl .15 
MazC>g$ 161( - 20El57 ( 10.00 
Mugsy 161< - 20E156 [$ ,95 
"4urVatroyds 161( - 20E159 t5 .15 
"4urVal10yds Revenge 161< - 20E1110 £$.115 
Ntgh1mat0Pr1<1Mus,c 161( - 20El61 tl .15 
PEP 161( - 20El62 ts .15 
Psnl Bank,ng System 161( Stncla,r 20El63 tl .15 
P1lot 161( - 20E16' t5 .15 
~ 161( &ndair 20E165 ts .95 
Puckman 161( - 20El66 t5 .95 
Spece lnlrude<S 161( - 20E187 £$.95 
Space lrwds/Rescue 161( - 20El68 te.95 
Star Trek/30 Os1Xs 161< - 20El69 tl .115 
ZX81 Chess 161( - 20El70 tl .lO 
l!umper7 1K - 20E171 ts .15 
GamesPaci< 1K - 20E172 U .00 
SuperTno 1K - 20E173 £7.95 
GtOund Anad< - 20E11• £$.95 
Mazogs 161( Bugllyte 20El75 [10 .00 
lnvade<s 161< Bug &yte 20El76 U.00 -· Bug llyto 20E1n a.oo 



SINCLAD ZD l caM. MomFloQ'd ~ CodoNo Price 

Z)(AS -- Bug a,,,. 20E178 ES.DO 
ZXTl( Toolul Bugllyt • 20E179 -ZXDB 0 / - & Oea,gger Bugllyt e 20E1BO ta.50 

0.,,,... end"" -
Bugllyte 20E18 1 ta.50 

0.:U, IOr Bug a,,,. 20E182 ta .DO 
Sw Trel! Bug a,,,. 20E 183 £5 .DO 
ConstoAa llCln Bug llyte 20E18'1 -""- 16K Bug&,,e 20El85 £17.50 

""'"' - 20E188 ta .15 
0.- Poei<1 - 20E187 t•.75 
O.- Poc1<2 - 20E188 t•.75 - - 20E1119 £• .15 

~ - 20E190 U .15 
0.,...- - 20E191 U .15 
Speco lnv~ - 20E192 U .15 
C.- T- - 100.-

£3.15 5Wftgh 1er/Pyromod/ 1K JKG,eyo 32E001 
Attis1 1K J KG,eye 32E002 £3 .15 
~ 161( J KGreye 32E003 U .15 
30 Monsl er Mazo 16K JKGreye 32E()()l U.15 
30 0efender 161( JKG,eyo 32EOQ6 U .15 
BrNkout 1K JKG,eye 32E006 £1 .15 

You've seen the massive grow1h of video libraries .... you've 511811 
nothing yet! Software Centre 's great new 'Buy 'n Try deal offer s the best 
software deal f!fV8f . If you want a bit of the action .... and a share of the 
success .... call us right away . 

VIC20 
VcFonh ('*1 ) Addo 0 1V001 £38.15 
VcSla1 ('*1 ) Addo 0 1V002 1:21.15 
V1CG,aph(cat1) Addo 01\/003 1:21.15 
Facomakol 161( A S K .. - £8.15 
T- 161( ASK 14V005 ta .15 
N\.mbe<Chaser 61( A.S K 14V006 £1.15 
WoWOlll10Count 161( A.S K 14V007 El .15 
Frogge, 31( - 13\/008 tt .• 
SI<~ - 13V009 u .• 
SpecoSiorm - 13V010 ta.• 
Coemoc Banle - 13V011 £• .• 
Rainbow Towers A.SK 14V012 El.15 
No.rnberGulpot A.SK 14V013 El .15 
Super Worm - 13vo1, u .• 
~Fllgh l 3K - 13VOIS t•.• 
Rlbb,t Wnter 16K - 13V016 [11.19 
Cl>lt1Mt 3K - 13V017 u .• 
-FuncbOnS - 13\/018 u .• -- 16K - 13\/019 tu .• 
HcmeOlfice 8K 

_.,., 16\/020 [12.15 
Ooas,on Maker CrNIJYtl 16\/021 [1 • . 15 
l..otl1AN!yser CrNIJYtl 16V022 [U .15 
CarCom Croowo 16V023 £1 • . 15 
Home lnven10<y CrNINe 16\/02 • £1 • • 15 
-F'onanoo CrNIJYtl 16\/025 [U .15 
Fonn (Cll1) AudlogenlC 16\/026 a• .15 
- (- ) -- 16\/02 7 £11.15 
Bonzo 8K -- 16V026 £7.15 
Tomb of Drowan 16K AudlogenlC 18\/029 [12 .15 
TrUIVNn(C111) Audiogenlc 16V031l £11 .15 
Pit 31( Audiogenlc 16V031 £7.15 
Aa1rol!lott ('*1 ) AudlogenlC 18\/032 £11 .15 
Boos 61( -- 16\/033 [U .15 
Tri Anaclt ('*1 ) Audogonlc 16~ £11 .15 
Outwor1d (wt ) Audogonlc 18V035 [11 .15 - AudiogenlC 18\/036 ts .15 
Amok Aucloogenoc 18V037 ts .15 
Veale Audogonlc 18V038 El .15 
Altenl!lott Audiogenic 18\/039 £7 .15 
Sky Malh Audogonlc 18~ ts.15 
Speco OMslCln 31( Audogonlc 16\/041 ts .15 
ThoAlten 3K AIJdogonic 16\/042 £7 .15 
V1cal 31( -- 16V043 El .15 
Hangnan/Hang Malh Audlogonic 16W" £7.15 
MalhHurdlo<,- Mazo AIJdogonic 18\/045 £7.15 
SM Wolf/Bounce OJI/Vic Audogonlc 16\/046 1:1.15 
Codo Maker/Codo BrNker AIJdogonic 18\/04 7 £7 .15 
Koemic Kamltuo 30f8K Audiogol>IC 16\/048 £7 .15 - AudoogorllC 16\/049 £7 .15 
Golf AudoogorllC 16\/050 £7 .15 
Spiders of Ma,s ('*1) -- 16\/051 [11 .15 
Cloucbnt ('*1) Audiogo<>c 16V052 £11.15 
AenalsNnce(wt) Audiogo<llC 16\/053 £11.15 
Sa-end-('*1) Audogonlc 18~ [11 .15 
- -Aun('*1 ) Audiogol>IC 18V055 [11 .15 
Magn,bnt Sovon 31( Audiogenic 16\/056 U .15 
Mil<to- ('*1) AIJdogonic 16\/057 [q ,15 
~Ill 161( Audiogenic 16V056 £1.15 
M:8dia in_. 05V05dl £5 .50 
0.-..~ eo.na 03VOBO £11.15 
Sloclt Con1rOI eo.na 03V061 £11 .15 
Convnordll Accoun1s eo.na 03V062 £11.15 
HcmeAaloun1S eo.na 03V063 £11.15 

- & Staternon1S 
eo.na 03\/08'1 £11.15 

CN,.aorGonot81or eo.na 03V065 £11.15 
Home Aaloun1S eo.na 031/00e t1UII 
~ eo.na 03V067 £11.15 

10 

VIC 20 coa t. Mom Req'd &,ppliof CodoNo Price 
ST P (Word Proc:e!aong) eo.na 03V066 £11 .15 
Maolor,g US1 eo.na 03\/069 £11.15 
SpecoHero 161( eo.na 03V070 ts .15 
a.-t 161( eo.na 03\/0 71 ts.15 -- - 1ovon tt .• 
Mend Twisters - 10V073 tt .• 
-Anaclt - 10\/0 74 "·" """'9ound SynU,os,zer - 10V07S tt .• 
SM Inv...,., Rome 10\/0 76 tt .• 
Speco Anaclt - 1ovon tt .• 
V,cChess 161( Bugllyte 02V076 £7.DO 
Ve As- Bugllyte 02\/079 £7.DO 
AnolherV ,con lhoWal Bugllyte 02VOBO £7.00 
Vic Pane Bugllyto 02V061 £7.00 
CoorNlds Bugllyte 02V062 £7.00 
V,c Gamnon 3K Bugllyte 02\/06.1 £7.00 
V,c SQ'.,,_ Bugllyte 02\/08'1 £7.00 -- Software Masters 08V085 tt .• 
M)"*' Software Masters 08\/086 tl.19 
Avenger(wt) Corrrnodoro 04V067 £11 .15 
SwBattlo (C-1 1 Corrrnodore 04\/088 £11 .15 
Super Slol ('*1 ) Corrrnodore 04V089 [11 .15 
Jelly Monsters (can) Corrrnodore 04\/090 £11 .15 
Al,en(C-1) Corrrnodore 04V091 £11 .15 
Super under (C-1 ) Corrrnodore 04\/092 £11 .15 
Roed Race (C-1 ) Corrrnodore 04\I093 £11 .15 
RalRace(C-1 ) Corrrnodoro 04\/094 £11 .15 
MoleAnacl< (C-1 ) Corrrnodor • 04V095 £11 .15 
AdYenluteland ('*1 ) Corrrnodore 04\/096 a• .15 
Plra,. Cove (C-1 ) Corrrnodore 04V097 a• .15 

- lmposs,blo ("*1 ) Corrrnodor. 04\/096 t2• .ts 
The Coun l (cart ) Corrrnodor • 04\/096 £24 .15 
Voodoo Casile ('*1 ) Corrrnodor e 04V099 a• .15 
Saigon 2 Chess ('*1 ) Conwnoooro 04V101 a• .15 
Omega Race ('*1 ) Corrrnodor o 04V102 a• .15 
Blott Corrrnodoro 04V103 u .• 
Hopp,1 Corrrnodoro 04V104 t•.• 
Race Corrrnodore 04V105 t•.• 
S~ a1eg,c""'ar,:;,, 16K Corrrnodore 04VHl6 t•.• 
~ 161( Corrrnodore 04V107 [11 .15 
V,c S10ck Con1rOI 8K Corrrnodore 04V108 [11 .ts 
VicWnler 6K Corrrnodore 04 V109 £11.15 
Enghsh language 8K Corrrnodore 04V110 1:1.JII 
Malhs 1 8K Corrrnodore 04V 111 tt .• 
Ma1hs 2 8K Corrrnodore 04V112 tt.• 
Bto1ogy 8K Corrrnodore 04 V113 tt .• 
Cllemos1ry 6K Corrrnodore CMV11 4 tt .• 
Phys,ca 6K Corrrnodore 04V11S tt .• 
Apple Tree Birds 3K Corrrnodore 04V116 u .• 
Eng,ne SllOd 3K Corrrnodore 04V117 u .• 
l..oghlhouse&Sut»action 31( Corrrnodoro 04V1 18 u .• 
Ouwnastet 8K Corrrnodore 04V119 tt .• 
Know Your Own I O 8K Corrrnodoro 04V120 tt .• 
Know YOU< Chold's I a 6K Corrrnodore 04V 121 tt .• 
Know You, Own Peraonolrty 61( Corrrnodore 04V1 22 tt .• 
- Carner-.. Plonner 8K Corrrnodoro 04V1 23 tt .• 
V,cMonoy..,._ 61( Corrrnodore 04V1 24 tt .• 
VIC Roed User & Hoghwoy Code 6K Corrrnodoro 04V1 25 tt .• 
B B C Mastermond 8K Corrrnodore 04V126 tt .• 
Type& Tune Corrrnodore 04V13S t•.• 
Programmers Aid Cart Corrrnodor• 04V136 ~ .15 
Super Expander Htgh Res c.,,,.tge Corrrnodoro 04V137 ~ .15 
Machone Code -CWlndge Corrrnodoro 04V138 ~.15 
Choen Aun 0..-.0 1SV139 £5.50 
Oambuster 0..-.0 1SV140 £5.50 
Missile Pane T111n 22 V14 1 ta .DO -- Trtan 22V142 £5.00 
Android Anacl< Trtl'1 22V 1~ £5.DO 
Speco Hopper r ... 22V144 £5.DO 
5i.W ars 2 r ... 22V 145 ES.DO 
Mawa,Anacl< Trtan 22V146 ES.00 
Speco Wars/Bottle Zone Trtan 22V 147 ES.00 
Getierol Know1edge Oe1a 1 Corrrnodor e 04V127 £1 •• 
Generol Know1edge Dela 2 Corrrnodoro 04V126 £1 .• 
Generlll Know1edge Dela 3 Corrrnodoro 04V129 £1 •• 
Genen,i Know1edge Dela. Corrrnodoro 04V130 £1 •• 
Speaaht Know1edge Wine & Food Corrrnodoro 04V131 t 1.• 
Speoolis1 Knowlodgo Spor1 & - Corrrnodoro 04V132 £1 .• 
Spoaaist Know1edge Spor1 Corrrnodore 04V133 £1 .• 

SpoaaJist Koowtedge ""SIC Corrrnodore 04V134 [1 •• 

IIIJY 'N 'l1llY 
111~1\NS ll()Y. C)l~l~ 
Yf)(Jll Sl~C~C)NI) 
t•tJllf~ll1\SI~ 
* Penonal callers welcome .... come 
along see our super selection! 
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GREAT NEW GAMF.S C~E't'l'ES FOR 
ATARI FROM TBE U.S.A. .... THE ONES 
YOU7VE BEEN WAITING FOR! 

Our list of latest releases from the States and extensive 
Atari range will be sent free with every order . 

BugOff 
TheElorrwlat0< 
Proppie 
Sea Drogon 
SIT&IOI 
Tutti Frun, 
Temple cl Aspha, 
Upper Reacnes c1 As!)lla, 
lnvas,cn Ooon 
HellfifeWomor 
TheKeysclAche<on 
Curse of Re 
Dang« on Drondosb 
Dates tones cl Ryn 
Monoc "s Tower 
Aesrue at Rogel 
StarWamcx 
Crush. Crumble & Chomp 
Aococnet 
Kong Mhut "s Hew 
Monster Maze 
Plana, Mania 
AJoenGatden 
Actoon Ouest 
Ghost Encounters 
Journey to the Planets 
Gerl 
Wozardcl W0< 
Battle cl Shiloh 
T 98'• '" the Snow 
F~ebord 
Embargo 
Guardian cl the Gom 
Senlonef I 
Poo1400 
Choplotte< 
Stellar Shuttle 
Moon Shuttle 
Zaxxon 
AstroChase 
VenusV<>yage, 
Baia Buggoes 
CtaomJumper 
CtaomJumper 
Shamus 
Shamus 
PK:nlC Para.nota 
Pten1CPar8llOla 
Necromancer 
Necromancer 
5uMYo, 
5uMYo, 
Shamusll 
Shamusll 
Starga te eou,.,,. 
laser Ants 
Laser Ant s 
AstronlX 

Mom A«l 'd Si,pplier c- No -
161< 
32K 
161< 
161( 

161< 
161< 
32K 
32K 
24K 
32K 
32K 
32K 
32K 
32K 
32K 
32K 
32K 
32K 
16K 
161< 

161< 
16K 
32K 
16K 
161< 
48K 
•OK 
4K 
8K 
32K 
24K 
161< 
161( 

32K 
161< 
161< 
32K 
16K 
16K 
16K 
16K 
16K 
16K 
16K 
t 6K 
t6K 
16K 
161< 
16K 
16K 
t6K 
16K 
16K 
t6K 
16K 

AOven ture lntnl 
AdYenture lntnt 
Adventure lntnl 
AOventure lntnl 
Adventure lntnl 
Adventure lntnl 
A,Jtorr..ied s.muts 
Automaled5'mo.ils 
Automaled&muls 
Automaleds.muts 
Automated&muls 
Automated&muls 
Automateds.muts 
Automated&muls 
Aulomoteds.muts 
Automoled S<muts 
Automoled s.muts 
Aulomated s.muts 
Aulamaled S<muls 
Automated s.muts 
AulOmaled S<muls 
Automoted S<mul 
Automated s.muts 
JVSoft¥.,ara 
J V Software 
JV Software 
Roldan Corp 
AoklanCorp 
Strateg.c: s.muts 
S1ra1egoc5'mo.ils 
-Software 
-Software 
lr>-Home Software 
lr>-Home Softwa,e 
lmoYatnle Des,gn 
BrOdOtl>und 
e,-.., 
Datasolt Inc 
Datasoll Inc 
Frst Star Software 
Englosh Software Co 
G......w 
Synapse Soitwate 
Synapse Softwa,o 
Synapse Software 
Synapse Software 
Synapse Software 
Synapse Software 
Synapse Soitware 
Synapse Software 
Synapse Software 
Synapse Soitware 
Synapse Soitwaro 
Synapse Software 
Synco, 
Syncro 
Syncro 
Syncro 

3'G052 
3'G053 
3'()054 
3'G055 
3'0056 
3'G057 
350058 
350059 
35G060 
35G061 
35G062 
35G063 
35GOOI 
350065 
35G068 
35G067 
35G068 
350068 
350070 
35G071 
35G072 
35G073 
35G074 
36G075 
36G076 
36GOn 
370078" 
370079" 
38GOeO 
380081 
390062" 
39G083" ·­•00085 
41G086" 
42G067" 
420088 
430089 
•30090 
«0091 
450092 
•60093 
470094 
470095" 
470096 
470097" 
470096 
470099· 
47Gt00 
47G101· 
47Gt02 
,10100· 
47Gt04 
47G1os· 
48G106" 
48G107 
48G108" 
48G109 

• Denotes canndge 

£21.19 
1:17.19 
£21.19 
£25.41 
£25.41 
£17.19 
£29.75 
£14.75 
£18.50 
£29 .75 
£14 .75 
£14 .75 
£14 .75 
£14 .75 
£14 .75 
£22 .00 
£21 .75 
£22 .00 
£14 .75 
£14 .75 
£29 .75 
£29 .75 
£21 .75 
£22 .00 
£22 .00 
£22 .00 
£33 .25 
£33 .25 
£31.00 
£31 .00 
£21.50 
£33.00 
£22 .00 
£22.00 
£21.50 
£21.ts 
£23.55 
£31.40 
£31 .40 
£22 .00 
£19 .ts 
£22 .00 
£27.50 
£29 .ts 
£27.SO 
£29 .ts 
£27.SO 
£29 .ts 
£27.SO 
£21 .ts 
£27.SO 
£29 .ts 
£27.SO 
£29 .ts 
£27 .50 
£11 .50 
£26 .75 
£11 .50 

BUY'NTRY 
CP/M*BASED 
BUSINESS SOFTWARE 

These fully proven programs are designed to run on 
CP / M 0 based machines . They have been fully audited by 
H.M. Customs & Excise and the Commissioners of Inland 
Revenue wherever necessary , and have been planned and 
written in the U.K. All our business software has been 
extensively proved in the field through our substantial user 
base . And remember .... the usual Buy 'n' Try terms apply .... 
so it 's easy to upgrade as your needs grow . 

All these programs come complete with sys tems 
specifications, manual and operating instruct ions. For 
further information just give us a ring . 
'TAY SAL" - Sales ledger Balance brough t to,wlld , or open system"°""' Provooes cloy bool<s 
audot 1r•ols. statements cash pooling arreors oct-.le ond aooaunt onqu,ry £250 .00 
'TAYPVA ' - P\Jrcnose ledger Chooce cl balance brOught to,willd/opon """' system Day books 
audot lraots remottance odv1ces dleque pooling £250 .00 
'TAYNOM ' - Nom,nat ledger Eofle< dorOCI postong from purchase ledger . Of .......,,:1 postong opoon 
Tradong A/C . P 1.. balance -I . manogement w,formatoon oll O! foe press cl• 
button £250 .00 
'TAYSTOK ' - Stock oontrol Corvols raw matenals and f,noshed goods Uses yo,,, nunu< / coele 
sys tem Can P,OCM:e pa,tS e•ploooon & WOtks O<defs stock vPJ•bon . re-o,der levels ond stock 
prololal)ol,ty £250 .00 
'TAYCOSr Costing progrom A """""'a1>1y-,,1,1e system su,,able tor maru tacturers buolders 
etc kteal for those needtng sophtstated cost control of tme rid /or matenats as wel as sut>-
oontracVexte<nal suppl,es lncules provosoon to, boln buOgets ond actu•ts £300 .00 
'TRYPA Y' - Poyrol Surtable 10< •• permutatoons cl wages hourly -ly or -
EmbracesmonthfysalarNtSandaldeductK>OS Cm-4:>ltes• •th•IIGoYt regulat ions produOeSP60& 
P3S . and meets al needs cl new sck poy provosoons £350 .00 
'TAY BILL' tnvoocong lnterlaoes d,rOClly to the sates ledger - Stoel< ledger as 
required tt00 .00 
'TAYTAANS ' Transpon route pla,w,er Helps plan lood,ng pock losts -les routes tc, oplmal 
etfoc,ency e-mously valuable to 1ronspon -oper•tors Dee,gned 10 be user 
friendly £350 .00 
All Buy 'n Try bu- oollwM ia - lo< IBM PC, Soriuo - oll CP/ M• -..-.-. 

· T-olOlgttotA.....ch 

SOFTWARE CENTRE 128 WIGMORE STREET LONDON WI Tel 01-487-5974 ·------------------· ORDER FORM 
Please rush me the following programs , and put me on the Sofware Centre mailing list for program up-dates and great 
special purchase offers. 

Name Code No 

Name . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . • . . . . . • . • . . • . . . . . Code No 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • . • . • . . • . . . . Code No 

Cheque ( ) Postal order ( J enclosed . Total order value £ 

Price 

Price 

Price 

Please deb u my Access ( ) Barclaycard ( m the sumo!£ Accountno.( ( ( ( ( ( ( ( ( ( ( 

My computer lS (make ) . . . . . . . . . . . . . . . 

Memory .. . ... . ...... ... .. . ... • ... •.•••• • • . ••• • •. 

Name ... .... • ......•. • . . . . ... .•. ••• •. •• .•.••. ••• 

Addre ss 

Postcode 

Model 

Peripherals 

Customer Tel No 

Signed . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . .. . . .. . . Please allow up to 14 days !or deliv ery. 

SEND TO: 
SOFTWARE CENTRE 
128 WIGMORE STREET 
LONDONWl 
01-487 -5 974 
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A modem plus a micro 
plugs yOli into telex 
With just a micro and a modem If you run a , ma ll business help design forms and to check 
you ' II be able to hoo k your,e lf this could be a way of gett ing a the spe lling of text ;,ent on to the 
into one of the UK's most telex connect ion on the chea p. netw ork . 
versa tile communi cation;, sys- Subscribers to Teleco m Gold Existing se rvices cove r elec­
tem s from next mon th . pay only for the time and Ironic mail. sha red data files. 

Te leco m Gold, a serv ice set storage space on the Teleco m and an electroni c noticeb oa rd . 
up by Briti sh Teleco m and Gold comput er . The typical To use Te leco m Gold you 
Dialcom . will be laun ching a monthly charge at the moment tran smit data and messages to 
Telex serv ice on the nati onal is £ 12. its central comput e r via the 
packet-switching ne twork . But A convent ional te lex termin- tel ephone network . Te lex mes­
besides the ability to send and al ca n cost as much as £2.000 a sages intended for you will be 
receive tel exes. Telecom Gold yea r to rent. Any micro that can held by the system until you 
abo offers some new software support a mode m will now be make the te lephone connec-
utiliti es. plus a mea ns of send- able to do the same job . tion . 
ing telegra ms. and rad io In addition. the Telecom A sample group o f u,ers ha, 
paging. Gold extras include software to been testing the new ,e rvices. 

All aboard for the Ethernet 
station as costs begin to fall 
The cost o f puttin g your micro 
onto an Ethernet net workin g 
system is coming down. But it 
may pay you to wait anoth er six 
to 12 month s. when it will be 
even chea per. 

distributed in this countr y by 
Coman. which expect, the 
price to be a round £750. 

Chip manufacturer Intel has 
now complete d test ing of two 
specia l chips that should bring 
down the cost o f Ethernet 
controllers to aro und £250. 

But as the compan y has 
pointed out. it is unlikely that 
thi;, price "ill be reac hed until 
well into next year. 

Speed boost 
for Apple II 
Pete and Pam Comp uters has 
launched the micro industry's 
equivalent to a tur bo charger 
for your Apple II Plu,. 

The plug-in Accelerator II 
board pushes the speed of the 
Apple II Plus from !Miiz to 
3.58MI lz. Pete and Pam 
claims. 

The Accelerator II come;, 
from a US manufactur er . 
Saturn Systems. Its board holds 
a 6502C processo r and 64K 
memory. You can run any 
nativ e Apple II software 
throu gh it. 

The boa rd i;, ava ilable im­
mediat ely. price £299. from 
Pete and Pam on Ro.,.,endale 
0706-2270 11. 

Read ing-ba,ed Sintrom has 
come out with a two-board 
Ethernet controll e r that plugs 
into the SI 00 bus. It co;,t;, £863 
and requir e;, on ly the addition 
of an Ethernet transceiver to 
turn your micro in a fully­
fledged Ethernet stati on. 

By summer you should be 
able to hoo k an IBM PC up to 
Etherne t with a plug-in board 
from US firm Tecmar. It will be 

Later in the year Apple hopes 
to launch its App leNet system 
fort he Lisa, App le II and Apple 
111. 

Thi s is Ethernet- compatibl e 
and will cost around £400. 

DRESSING DOWN - Micro-floppies will be comin& out of their shells this 
111mmer. US manufacturer Tabor Is dressin& Its 3'/•in disks In flexible Jackets 
rather than the plastic shells that others are using for disks of this size. Its 
Drivette SOO has a capacity of SOOK and is said to be compatible with 5'/ •ln 
drives, although It Is lighter, smaller, and uses 40 per cent leu power. Tabor Is 
lookinc for I UK distributor, and can be reached on 0934-514916. 

Management 
with a Torch 
If you want to throw some 
multi-coJ,,ured light on the 
state of your compan y·;, 
finances you will be inte rested 
in the new managemen t 
acco unts package for the 
Torch. 

Called Torch-Mars. it i, the 
Sapphire manage ment repo rt­
ing and information package 
adap ted to take advantage or 
the Torch's co lour grap hics and 
elec tronic mail facilities. 

It costs £460 and is obtained 
only through Torch deale rs. 

Like ot her spreadsheet pro ­
gra ms. To rch-Mar, uses menus 
to take the u~er throu gh the 
system to handl e financial mod­
elling. planning. bud getin g and 
predictions. 

Torch can be reac hed on 
0223-841000. 
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A bit of a holiday break 
Young micro fanatics keen to 
tak e a bu sman ·s holid ay have 
more places to choo;,e from this 
year. 

Bea umont Summer Camp;,. 
which run s micro training 
cou rse;, in rural tranquilit}. has 
increased the numb er of its 
cen tres to nine. This Easter and 
summer you can tra in on micros 
between canoe ing.j udo. sailing 
a nd archery at a cho ice of sites 
from Devo n to the Lake Dis­
trict. 

Th e full residential camps, in 
the Lake District. Dorse t and 
Devo n. are for childr en aged 
from nine to 17. Non­
res identia l ca mp;, at Wind sor. 
Seve noak s. Godalm ing. Mill 
Hill and Brent wood are for the 
four to 15-year-old,. The re is 
also a day ca mp at Knut sford . 

Co mputing take, up half of 
eac h day at the camps. 
Bea umont aims to cate r for 
children at various stages o f 
comput e r hteraC). It gl' e~ each 
ind1v1dual a micro to use 
most of them are Vic-2();,-and 
at ;,ome camp;, th1, yea r 11 will be 
includm g tuition on ele men tar y 
robotics and microelectron ic,. 

You'll pay from £68 plu, 
VAT for a five-day non­
reside ntial cour;,e to £118 plu;, 
VAT for a ;,even-day re;,iden­
tial camp . ext one 1s 111 Dorse t 
ove r Ea, ter. 

The re arc ,pecial 1 .itc, for 
schoo ls. club;, and ,1»oc 1at1ons. 
and a scheme to sell the Vic-20s 
used at the camp half price to 
stud en ts. 

Bea umont Summer Camps 
are on O 1-870 9866. 
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• Maintenance of a wide range of 
microcomputers and associated peripherals 

at competitive prices. 

• An independent and professional service 
tailored to your requirements . 

• Preventative and / or corrective maintenance . 
on-site or depot repair . 

• Flexible service from a committed team 
with a proven track record . 

Contact us to discuss your maintenance 
needs, without obligation. 

Micro Systems Maintenance 
P.O. Box 165, Swindon, Wiltshire, SNS 7YR. 

Tel: Swindon (0793) 45346 

BBC DESKTOP CONSOLE 

Tidy up your BBC Computer . 
Television - Cassette Recorder - Single or Double 
Disc Drive 
All accommodated on a profes siona l console 
This robust GAP Console also has provision for 10 
cassettes and a foolscap notepad . 
Size : 27 1/2in (700mm) x 31 11:!in (800mm) 

A WORTHWHILE INVESTMENT at £39.95 
INCLUSIVE OF P & P 

Cheque or PO to: 

LAMPLAS(DURHAM)LTD 
7/9 RAMSAY STREET , HIGH SPEN 
ROWLANDS GILL , TYNE & WEAR 

DEALER ENQUIRIES INVITED 
ZX AND ORIG CONSOLES AVAILABLE SHORTLY 

PCN A PRIL 1.1983 

The micro has done for computer s what the Mode l T Ford 
did for cars - made them affordable. popular and 
available to everyone But Just as with cars. 1t ,s vitally 
important that you learn how to · drive ' yo ur micro. A little 
training by D,g,tus saves a lot o f time. money and 
frustration. It w ,11 be quickly repaid by faster and more 
productive use o f yo ur micro. 

I 
2 
3 
4 

Introductory 
Courses ~.,~" 

Attend before you buy micro or sottw~re ~ 

lntroduc11on to M icros Apr 18 
Business Systems on M,cros Apr 19 
011,ce lnforma11on Systems Apr 20 
Management and Professional Aids Apr 21 

Skills Training 
Ll!~rn how to get the best from your mlcrosyst em 

7 WordStar Word Processing Apr 26 
8 Da1aS1ar/Ma1IMerge/SuperSort June29 
SA SuperCalc Spread Sheet May 25 
5 Fundamentals o r BASIC May 10-11 
6 lmprove your SASIC Mayl2-13 

Computer 
Pro Courses 

9 
10 
II 
12 
13 
14 
15 
16 

For those wt th comput er experience 

HardWare for Software People 
Opera11ng Systems & Languages 
Communica11ons 
Applica11ons Design & Products 
Systems Tools & Generators 
Micro Technology & Strategy 
loc al Area Network s 
Micro Database Managers 

Junel3 
June 14 
Junel5 
Junel6 
June!? 
Mayl7 
May IS 
Mayl9 

Digitus p,o•ides .. orkshop , h.Jnds on, not l~ tu,...Jt ·rou c:ours,,s. 
Pl.ic~ .ir~ limited to I 2 ~r course so that )'OU c.in do prKtic.i/ 
worlr ,1nd recei "e relev,1nt 4dvicr. Therr is 4mpk opportunity to 
Stt mJny different micros .ind sof lw4rr products . Fres: Cou~ 
l·BA, £95 ~rd•r ; 9-16, £1 15 ~ rd., y + VATinc:ludinglunc:h •nd 
det•i/tt/ C:OUl'S<! notes. 5,,.e £ I O per d• y by boolring more lh•n one 
dJy 's tr~ining JI J time. 

~ -------
I 

Plea~ complete ,n BLOCK G\PIT ALS Return 10 
D1g11us. 10-14 Bedford Srreet London WCZE 9HE 
Tel 1011379 6968 Telex 27950 Ref 3005 

I Company/Address 

private 
Training 

Nl<ab<><'< 
111-cound 

lo< your comf>"l'IY 

I 
I Name Pos,1,on I 

Signature Tel No 

13 



HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

4 ASBY ROAO, ASBY, WORKINGTON, CUMBRIACA14 4RR. 
PRICES INCLUDE VAT AND P & P. SAE FOR DETAILS 

Some of the products are also available from the following agents: 
THE BUFFER SHOP, 374ASTREATHAM HIGH ROAO, LONDON SW16. 

MICROWARE, 5 ST PETER'S LANE, LEICESTER. 
PHILLIP COPLEY Hl·FI, 7 CLIFFARD COURT, ossrn. w. YORKSHIRE. 

TRADE ENQUIRIES WELCOME 
ZXIO 6 ZXl1 HARDWARE 

RepHtint Kry Module KIT Cl 95 BUILT £5 95 (As reviewed by l'r)pufir Compur,ng Weekl)l 
Inverse Video Module KIT £2 95 BUILT£4 50 (As reviewed by PopularComput,ng Weekl)l 

Kryboanl Beeper Module KIT £6 95 BUILT £8 50 
Keyboanl Entry Module KIT £2 95 BUil T£4 95 

Input Output PUii KIT £10 95 BUILTC14 95 
(Can be ~ w th 16K RAM and pnnter without motherboard) 

ProgmnmabltC11ar1cterGener1111< KITW 95 BUILT£24 95 
31( Memory Elpansion BUil Tlor only C12 00 
The most reliabie memory expansion ava lab1e 

Full-Size Keyboanl willl Repeat Key- The first ol rts lund 
Sui~versionplugs" KIT£19 95 BUILT£24 95 

ZX Edge Connector 23-WZ>! Lono gold plated pons £2 95 ZX Spectrum version £3 50 
ZX SPECTRUM SOFTWARE CASSETTES 

Frurt Maclllne Colour graphic represemaoons of lrurts Including HOLD and GAMBLE £4 95 
Solital11 Alpha-Numenc move entry £4 95 

Pallence The popu1ar card game (cheat proon £5 95 
Mancala The Chinese Log,; Game £5 95 
REPULSER Repel the ahen 111Y3S1011 £4 95 

BOOKS 
CambndgeCollectJOO £4 95 CambndgeColourColieCIJOn £6 95 Cassette £2 95 

WE ALSO STOCK A LARGE RAHGE OF RESISTORS, CAPACITORS, ETC. 

Access Card Orders Accepted 
Ring 094 686 627 ! il 
(24 hr. ANSAPHONE} • 

STOP PRESS!! 
ZX SPECTRUM onputoutpu1 port The kit £11 95 BUiit £15 95 Plugs onto the back of the 

spectrum doesn't require motherboanl (Uses BAS/C,n and~ commands) 
Includes 1nstrvct100S lo< drMOQ Se,kosha Paper Ponter 

14 

jRMEl 
ATARI 400 & 800 

400 ( 16Ktexc. Basic) 1:149.50 BOO (4BK + Basic) 1:375 
400 (16K) + Basic + Recorder + Joystick + 5 Blank 
Cassettes+ Demo Cassette 1:239 
400 ( 48K) + All Above Items 1:324 
800(48K) + AIIAboveltems 1:425 
800 (48K) + Basic+ Disk Drive + Joystick + 3 Blank Disks + 
Demo Disk 1:660 

DRAGON 32 1:199 

Spectrum from 
Oricl(48K) 
Ace 
ZX81 
EpsonHX-20 

1:125 
1:169 

1:89.95 
1:49.95 

1:462.00 

V1c20 1:129 
CBM64 1:339 
SharpMZBOA 1:499 
SharpMZBOB 1:899 

Coming soon - Sord MS- £189 

ALL PRICES INCLUDE VAT 

24 GLOUCESTER ROAD 
BRIGHTON 698424 

A PRACTICAL DIGITAL 
ELECTRONIC KIT FOR 
{{ LESS THAN £20 }} 

GSC 
SUPER KIT 
--;-=-:.; nr -n • 

SUITABLE FOR 
BEGINN ERS 

NO SOLDERING! 
Lear11 lhc wooden of di&,1tal electronics 
and Stt ho.,., qu1Ckh -.·ou art" Jc\1gn1ni.i 
\'our o.,.,·n c1r,u1h The k11 cont ains 
Sc\·cn LS TTL mtcgrattJ can.:u11s. bruJ 
board. LE:.Ds. and all the Dll , .... ,11..hc,. 
resistors. 1..arauton. and other 1,.omf"(.)· 
ncnts 10 bui ld mtcrcs11ng d1g11al ,m .. u1h. 

plus a \Cn dcu ancJ thoroughh tcstcJ 1nstru1..tton manual al\O a,a1b1hk 
s.iepan1ch All th1, i.:omcs in .ii f'()lktt ",c pla,111. .... allct tor onh t 19-'Klr ind 
r&p . Thi, 1.our~ 1\ tor true hcg1nncr, the onh utu ,ou nccJ 1, .1 ~, \ 

batlCf\ 

~cc, .. h no wlJcnng sron 
A~k, ri1tn1, of quc,ttun,. hu1 nc\'er lcJH\ ,uu ,1u\..k anJ hdrlc,, 
rca1..hc\ ,ou ahou1 t.1uh·lmJ1ng. 1mf1W\1'1on. ,nJ ,u~\,1cm 1..hc1..kan~ 

Th1\t.:our\C 1nt..hc, hoolc an log1t... g,1mg . R-, anJ J-),,.. tl1rtlor,, ,hlll rc(l1'1cr,. 
r1rrk t..oun1cr,, anJ hall aJJc~ 

(.hc4uc, v.1th orJcr lo 
Cambridge IAaminc Limited , Unit 104 Rinrmill Site, FREEPO ST , 
St Ives , Huntincdon , Cambs PE17 48R , Encland . 

or 1el 0480 67446 with credil card dcuils 

Cambridge Learning 

comPLITASDLVE 
BCEIIITRAL PAR~DE ST MARKS HILL 

SURBITOIII SURREY 01 390 ,13~ 
-- - -OPT "' ~ 1'1 7v o , DA;-.,,.1.-T,-110.l· 

We specialise in Micro-Computers for home and business 

in stock now : 
BBCMODELB 
DRAGON32 
NEWBRAINModelA 
NEWBRAINModelAD 
ORIC-1 (48K) 
ZX SPECTRUM ( 16K) 
ZX SPECTRUM ( 48K) 
ATARl400 
ATARl800 

£399 .00 
£199 .95 
£239 .00 
£267.00 
£169.95 
£125.00 
£175.00 
£159.99 
£399 .00 

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

We have a huge range of software in stock for the 
DRAGON , NEWBRAIN , BBC MICRO, VIC 20, 

ZX81/SPECTRUM. 
We also have a large and varied selection of books. 
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A champion for Commodore. Video wobbl es. Small word processor wanted . 
Lett ers come from ~o ple like 
you, so pull out your IN KEY 
finger and fee d us a line. I fit 's 
the best of the wee k's input 
PCN will add £10 to your 
spreadshee t. 

Ad dress us a t Random 
Access, Persona l Comput e r 
News, VNU,Eve lynH ouse,62 
Oxford Stree t , London WIA 
2HG . 

Simon's not 
so simple 
As the Co mmodo re 64 micro­
computer has recen tly rece ived 
a number of bad (a nd unin· 
formed) reviews, I thought I 
would set the reco rd straight. 
Reviewers seem to be beco m­
ing as kee n as manufacture rs to 
get their products on the mar­
ket , rea dy or not. 

Firstly if Co mmodo re wishes 
to ma ke Simon's Basic an 
option then those who don' t 
waot the most sop hist icated 
Basic available on any micro 
don' t have to pay for it. Co m· 
modo re made no secre t of this. 

Th e Co mmodore 64 also has 
the most powerful sound chip 
available on any micro. SID has 
thre e voices (thr ee notes 
po lyphon ic) and each voice is 
separ ate ly synthesised and con­
tro lled. Each voice can have 
three possible wavefo rms or be 
rand om noise. 

Th e enve lope shape of each 
can be controlled in the same 
way as the Casio VL-Tone 
(A DSR). Eac h note can then be 
filtered with progra mmable fil· 
ter s. These can be changed 
dynamically while the music is 
playing to produ ce phasing and 
waawaa e ffects, e tc. Synchro­
nisation , eg, tremelo, and ring 
modulation (as used by Hen· 
drix) are a lso available. Th e 
sound quality is supe rb. 

There are three graphi cs 
modes ( excludin g sprite 
graphics and charac ter 
graphics, which ca n take any of 
these modes and can be mixed 
with them): -
I. 340 x200wit h two colours out 
of 16 in each character square 
(as in the Sinclair Spec trum ). 
This 16-colour high-resolution 
mode fits into only 9K RAM 
(co mpare 20K with eight col­
ours and a lower reso lution on 
the BBC) and thu s more than 
one page of graphi cs may be 
stored , enabling animation. 
2. 160 x 200 with four colours 
out of 16 in each characte r 
square. One colour depends on 
the character square and three 
colours are global , so if the 
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app ropri at e <.:0lour registe r is 
changed the whole pa rt of the 
scree n set to th is colo ur changes 
instantaneo usly. We still have 
16 colours in 9K. Furth e r, 
modes( !) and (2) may be mixed 
so that any part of the screen 
(any character square) may be 
in e ither mode. 
3. 160x200 with fourcolo urs in 
eac h charac ter square, th ree 
colours depe nd on the charac­
tersqu are and one is globa l (still 
9K). The 16 colours available 
can be increased to more than 
50 in any mode by colou r 
mixing, or up to 136 includin g 
textures. 

My o nly niggle is that the 
colour reso lution is not too 
good with some fo(eground­
background comb inations (de· 
tailed in the manual). Howev­
er, the re is no do t crawl, no 
flicker, no rolling band s of 
colour and no spectral distor­
tion. 

The sprites a re amazing 
(much be tte r than Atari's). 
Eac h one can be in a differe nt 
colour mode. Not only that but 
each one is not just an area in 
memory but a po inter toa n area 
in memo ry. You can move the 

po inter using just one PO KE. 
so that the sprites don't just 
move aro und but can be fully 
animated, in colour, by moving 
the pointer between diffe rent 
(64-byte} blocks of memory, 
each containing a frame from 
the animation - and all in 
Basic. 

Sprit es and characters and 
the scree n bo rde r have full 
collision de tect ion and prio ri­
tie s. So no wonde r Simon's 
Basic adds more than 100 
co mmand s to Basic. It would 
need to. 

So you get a 64K 6502 
machine for around £300 (inc 
VAT ). Simon's Basic is £50. 
The Vic digital cassette deck is 
very reliab le at abo ut £40, or 
you can buy a kit to conve rt an 
ordinary mono playe r for o nly 
£7 (Swanley Elec tronics). 
RS232 serial and IEEE488 
para llel inte rfaces are standard 
though (as is common) they 
requir e a voltage level conver­
te r, as the Commodore runs on 
5V logic. 

A ROM insert ion boa rd is 
ava ilab le for abo ut £20 which 
doubles the memoryca pacityo f 

the64 and allows use of monito r 
and assembl er ROMS . Light 
pen and joys ticks are abo ut £20 
each . 

Co mmodo re Basic is about 
the fastest oft he common home 
comput e rs. excep t for the BBC 
which is abo ut twice as fast. 
Commodore cartrid ge games 
will be abou t half the price of 
Atari's. A Z80ca rt ridge will be 
ava ilable shortly. 

So if Co mmodore co uld im­
prove its colour reso lution 
there would be no competition 
for this new machine. The 
keyboa rd is certa inly the bes t 
ava ilable on any home compu ­
te r , and compares favourably to 
the ones on the new Te ktronix 
41 12 te rminals. The four func­
tion keys (just as stupid an idea 
as the ones on the BBC micro, 
they are just the same as any 
o ther key) could better have 
bee n replaced by a numeric 
keypad. 

My recommendations to new 
buyers then . If you have £ 100 
buy an Orie. Th e graphics a re a 
bit wei rd , but it' s a much better 
machine than Sinclair 's. If you 
have £225 by a Lynx. I haven' t 
seen one yet , but with 48K 
RAM , a good keyboa rd and 
apparently excelle nt grap hics 
you ca n put up with its many 
idiosyncrasies (pa rticularly a 
slow scree n display). 

Note that there is only 16K 
user RAM. T he first upda te 
costs £75, so if you can afford 
aro und £350 buy a Co mmodo re 
64 and Simon's Basic - it's 
worth it. 

What 's wrong with the BBC? 
In high reso lution graphics with 
eight colours there is only abo ut 
!OK le ft for your pro gra m, even 
on the mode l B. Co mmodore 
Basic lea ves 38K (t his involves 
paging (easy) giving a total 
RO M/RAM of SOK). 

Simon's Basic leaves you 31 K 
with 16 colours and the same 
resolution , with 16K for the 
Basic ROM , 9K for the screen, 
4K for the system and 4K for 
machine code prog rams. 
(Th ough of course you can 
reorganise memo ry at will.) 

Fina lly, if anyone is in­
tere sted in an indepe nden t 
Commodore 64 user club will 
they write to me at 47 Park 
Avenue, Barking, Essex, en· 
closing a large SAE and a postal 
orde r for fifty pe nce. 1 would be 
inte rested at the same time to 
hea r of any inquiries or com­
ments users may have. 
Keith Bowden, 
Senior /ec/1/rer 
North East Lon don Poly technic 

I spy a 
Vic pie 
I am writing to tell you of an 
e rror I noticed in the first issue 
of your magazine concerning 
the article 'Co mmodo re de­
clares a price war'. 

The story re fers to Commo­
dore Inte rnationa l decla ring a 
pr ice war in the USA ove r the 
Commodore 64, but the photo· 
graph accompany ing the article 
is of the Co mmodore Vic-20, 
not the Co mmodo re 64. 

A lthough they are of a minor 
natur e, there are two d iffer­
ences: 
I. Co ntrol po rt -t wo on the 64, 
one on the 20. 
2. Power light - '64' on the 64, 
'po wer' on 20. 
R Bam es 
Gillingham, Kent 

Well spo tted, PCN blushes all 
round-E d. 

The Commodore 64 
dollar question 
It is unders tood that software 
on casse tte will always be in 
short supply when a new com­
puter is introduced, but I fail to 
unders tand why we Commo­
dore 64 owne rs cannot even 
ob tain instruction boo ks on 
how to make the machine work . 

I have tried eve rywhere to get 
a stage furthe r on from Intr o­
duction to Basic Part One. 
Where is part two? It must be 
avai lable in the US and we all 
speak the same language. 

So come on, Com modo re. 
Life is short and we can not wait 
forever. 
GS Dutton, 
Harwich, Essex. 

Root out 
the rivalry 
I am fed up with the riva lry 
among us comput er users, espe­
cially between the BBC and 
Spectrum users. Th ey see m to 
spend most of their time conde­
mning each other's machines. 

I have had experie nce on 
both these machines and th ink 
they are bo th great machines. 

There should be less of th is 
rivalry between us. After all, we 
ha ve all been bitt en by the 
comput er 'bug' and lots more 
people will be in the futur e. 

Also regar ding Ray Th o­
mas's letter 'Cap ita loffence' (in 
your launch issue) abo ut capital 
lette rs be ing used for Basic key 
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words. If he wants to distinguish 
between his key word, and 
var iables. the easy way out is to 
use lower case letters fo r his 
variables. These can be de­
tected with little difficulty . 

Congrat ulations on a very 
fine first issue. espec ially on 
'The Anatomy of the BBC 
Micro '. 
PGrumann 
Colclrester, Essex 

The flipside 
of the BBC 
In your March 18 issue , there 
are some com ments abo ut the 
BBC User G uide (page Vll of 
PCN Micropaedia) . 

Out of curio sity I tried a 
•TYO , I and went to mode 3. 
The whole scree n began to 'flip ' 
at a regular half-second fre­
quency . So much for your claim 
of a stable picture! 

I loweve r . this gives a clue to 
the , reason why Acornsoft 
Planetoid s doe s the same thin g 
on our set-up , which is a Model 
B with a Philips 14in colour 
portable ( I 4CT3005050S). 

lsit just that this TV does not 
like having interlace turned off? 

Incidenta lly. •FXO is ex­
plained on page 421, and 
• 11ELP doe s not work on my 
machine , which claims to have 
'OS EPROM 0. 1 O' when • FXO 
is used . 

Here's wishing less finger 
trouble with future issues! 
CG Peacock 
Croydon , Surrey 

As we said in Micropaedia , tire 
i111erlaced signal is for use witlr 
PAL monitors (TVs) , so tum ­
ing it off can make tire TV picture 
worse. Tire •rvo. I is clriefly 
used to fix pictures 011 RG Band 
Composite video signals. 

As for tire problems witlr 
• FXOand · HELP , itslrouldbe 
noted tlrat • H ELPwi/1 not work 
011 some earlier operating sys­
tems - Ed. 

A premium-priced 
printer, please 
So Ken Forster 's 'pro ud to be 
Briti sh' (Ma rch launch issue) 
'cos we have 't he talent and the 
drive to make a mark on the 
world ' . 

Not in the world of applied 
micro-processing we don't . 
Ken. This reader' s spen t the last 
year looking for a sensible 
small-scale word-processing 

the nearest thing to a video 
typewriter . 

This outfit would match to 
perfection my need, (and 
maybe those o f anot her 30.000 
UK jo urn alists) who write. say. 
two newspaper and magazine 
features a day. eac h of a round 
I .OOO words . 

So. all I want is micro­
processing advantage in A4 and 
manual fo rmat (tho ' it'd be nice 
someday to add telephone 
coupling and book -leng th 
memory.) 

But what do I get? How's 
about this for pathetic marke t 
research , fo r a start : 
I A computer-exhibi tion 'ex­
pert ' in Edinburgh tells me a 
daisywhe el printe r that goes 
'only' 120 CPS is too slow. Tell 
that to the next profe ssional 
writer you meet. 
2 Osborne 's briefcase machine 
goes ( or was go ing) for £ I .250 
- but half of that's for big­
office gobbledegook that I 
don't want. won ' t ever need . 
and am damned on principle if 
I'll buy just to get my hands on 
the rest of it . 
3 Personal Computer News 
advertises (back cove r, launc h 
issue} a Commodore 64 word­
processing package for £86 . 
Great - that sound s like the 
kind of thing that wou ld suit my 
need s. So I buy a Com modo re 
to go with it - and to get a 
daisywheel pr inter appropriate 
to my mode st need s. I have to 
buy anotlrer keyboard as part of 
a daisyw hee l typewriter /pr inter 
unit. 

I cou ld go on. but it 's not 
necessary . The point is unchal­
lengeable - British maker s 
don 't even see m to have not iced 
a gap in a professional , albeit 
small-scale unit , market. 

I' ll be the first to buy the unit 
that will con nect a cheap daisy­
whee l print er/typewrite r to my 
te lly and give me the word 
proce ssing capacity I want -
unless one of Ken Forster 's 
Great British Entr eprene urs 
can come up with a better 
configurati on . 

But until then , I'll stay on 
being proud to be Scottish. and 
hammering away at this o ld 
Olivetti. It might suit the I 9th 
centu ry better - but at least it 
gives me what I want and what I 
need , and a ll at a rea sonable 
price too . 
Jain Fraser Grigor , 
Glasgow, G/2 

PCN Paperchase 
Thi s is it. You' ve had two part s ... now it' s 
crun ch point. Or , more accu rately, now th e 
race rea lly is on. If you've unr ave lled the first 
15 lines o f PCN Paperchase you' re a lrea dy 
two-third s of the way to winnin g one of four 
BBC Model Bs. 

You 'll no doubt remember th at all you have 
to do is so rt ou t a 30-line program writte n in 
BBC Basic th at got jumbled before it was 
numb ered. In the first part the program puz zle 
consisted of five lines which , whe n run 
cor rect ly, gave a uniqu e number . The seco nd 
part involved putting 10 lines in the correct 
orde r to produce a three -word phra se. 

Now , here's the final 15 lines. Sor t them 
out , find the proverb and fill in the missing 
word . You will need to use the answe rs to the 
first two part s to do thi s. Then comp lete the 
co upon below and send it to Papercha se, 
Perso nal Co mput er News, VN U, 62 Oxford 
Str ee t , London WIA 2H G. 

Don' t delay - closing date is Apri l 8. All 
co rrect entri es will go into PCN's competiti on 
hat and th e first four pulled out will eac h win a 
BBC worth £399. 

You don't have to u,e a comp uter to , olve Paper cha,e . 
Co mmon sen,e and logic will do the job . The program i, ,-r11ten 
in BBC Basic. so with only minor adjustment, (such a,a comma 
instead of a semi-colon) it will run on any machine u, ing Ba, ic. 

Thi s co mpetition is not ope n to employee, of V U Bu,ines , 
Publication ,. 

LI ST 
A• • A$ + NID• <P•,1 3 .1 ) : A~ • AS + MlD• CP•.4.J ) 
A• , A$+ MIO•< Ps, 7 .1 ) : A$ • A$+ MID• <P •, t t,1 > 
FOR C • 1 TO CCX: PRS • MIDS <AS, C,ll + PRS, NEXT C 
A• • A•• Ml0 $ (P $. 3, 1> : A~ A• • MID• <~ •. o . 2 > 
A1' • A$+ MI D• <P• ,4,1 ) : AS • AS:+ MI0 $ (P S:. 16 ,J ) 
A$ • A't, + Ml0$ (P 1, 0 J4 .1 ) : A• • A• + Ml 0 1o(P $, 1 ,l ) 
PR INT "PROVERB • " : PR .. : END 
AS • A• + MIOS (P S,16.J ) a AS • A• + MIO• <PS, 9 ,1) 
AS • A1o + MIO• <P•. 2 ,1 > : A• • AS+ MIOS ( PS,4,1 ) 
A• ~ A• + MI OS (P S,14,l ) i AS • AS + MI OS ( PS ,b .1 ) 
P RS: • "" : A1o ..... Ml 0$( P1'. S , :S,) t- MJ0 1, (P 1o, 11, 1 ) 
A't, • A• + Ml0 S (P 1', 1, 2) : AS • AS+ Ml 0S 1P$,l b, J ) 
AS • A• + MID•< P•.1 7 .l ) t A• ~ AS + Ml DS (P s, e .1 > 
AS • A• + MlO S <P•, 4 .1 ) 2 A1, • AS + MlOS (P S ,1 7 , 1> 
AS • AS + MJOS:(P 1',1 2 ,1 ) : AS • AS: + MI0$ (P S, 4 , 1) 

§<--------- ------
The proverb is, ______ _ 

Name~~~~~~~~~~~ 

Address ___ ___ __ _ 

Telephone number __ __ _ package - say , keyboa rd . We "// put Max 'Fixi( Plrillips 
scree n . memory and letter- onto tlris and see what Ire comes 
quality printer , or , if you like . up witlr- Ed. 

L------'----'--------'- - ------' -- -- - --- -- -l- -- - - - - - - - - - - - - - - - - - - - - - .J 
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Possibly the best value CP/M applications program for sale in 
the world . Probably the best way to improve productivity with 
your micro. Guaranteed to be the most efficient way to learn to 
type or to improve your typing.-lANKEY 
Be honest: agree you'll benefit from IAN KEY . You, your 
family, your staff, your student s, your friend s. (There' s a 

Thoroughly researched 
At lan syst we have studied at length how people best learn 
to type. We have used this knowledge to design IAN KEY 
and its individual lessons. 

money-back guarantee of that. ) 

But you will enjoy proving us right! It 's new. It 's the 
IANKEY keyboard skills package . It' s from one of 
Britain 's newest and most exciting serious software 
publi shers. IANSYST . 

You do not need a manual to use IANKE Y -
instruction s appear on the screen when you need them. 

You get instant feedback on how well you are doing . No 
waiting for results. 

ONL Y.,£29'£25 INTRODUCTORY OFFER You get proper words to type right from the beginning. 
No meaningless drill s like "ASDF JKL ;". We could charge £250 to sell IANKEY to schools and 

colleges, but because we want people like you all over the 
world to benefit IANKEY is an incredible £29-for more 
program than WordStar! So schools and colleges pay only 
£29 too. Oh well! We'll cry all the way to the bank. 

The exercises you type are informative. You should 
find them intere sting . Not just a series of improving 
proverb s which you know anyway! Nor meaningles s 
random word s. 

Compare it with the competition at any price: Caxton's 
Touch 'N ' Go, Anth ony Ashpitel 's Typi ng Master, 
Microsoft or WD S's Typing Tutor, Hyper-Typer, even old 
favourites like Sight and So und. Feature for feature 
IANK EY earns a walkover. IANK EY is the one which 

, works . 

Screen Displays 
The computer display is packed with information . It 
flashes the letter s on a keyboard . You learn without 
needing to search on the keys themse lves. 

Tho se are just a few of its many features. 

Recomm ended retail price is.£29'£25 until 31/5/83 
Demo disk £10. Exel . VAT, P&P . Access/Mcard 
accepted. 

Iansyst Software (PCN ), Omnibus Building, 41 North Road , London N7 9DP . Tel : 01-607 0187. Dealer enquiries welcome. 

£18.95 
INC. P&P ANO V.A.T. 

DEALER ENQUIRIES WELCOME 
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FORTH FOR 
THE DRAGON 32 

'DRAGONFORTH' Is •n lmplement•tlon of Flg·FORTH for the 
'DRAGON 32' microcomputer but with • difference. 

As well •• the enormous power of the FORTH l•ngu•ge , 
'DRAGONFORTH' c•n •lso execute BASIC st•tements. This com · 
bin•• the superb DRAGON sound, gr•phlcs •nd Flo•tlng,Polnt 
comm•nds with the tremendous speed of FORTH to produce •n 
unp•r•lleled hybrid . You c•n write • whole progr•m In BASIC or• 
whole progr•m In FORTH or •ny mixture of both . 

If not •lre•dy convinced send £2.50 for the 60 ·p•g• m•nu•I 
(redeem•ble •g•lnst first order .) 

'DRAGONFORTH' Is profeHlon•lly p•ck•ged, sensibly priced, 
guerenteed for life end will be desp•tched by return complete with 
free demonstration graphics program. 

AUTHORS :-0••1• Softw•r• will market high qu•llty progr•m• you 
write In 'DRAGON FORTH ', We P•Y • lump sum on 
eccept•nce•nd • generous royalty . Let 's heerfromyoul 

OASIS SOFTWARE, LOWER NORTH STREET, CHEDDAR, 
SOMERSET. 

Telephone : 0934-515265 

ACCESS ORDERS 
TAKEN BY PHONE ~ 
24HOU RSADAY ~ 
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With NO computer experience at all you can now 
have your wall-to-wall filing system on top of your desk. 
' DATA-PILOT will guide you, create and develop the 

perfect record-keeping system for YOUR business 
DATA-PILOT will wnte your program for you and 11 

will look as 1f you've created 11 all yourself 
BE A DECISION MAKER with DATA-PILOT 
DATA-PILOT originally designed for the Olivetti 

M20, 1s also available for other Micros. 
As easy to use as a typewriter. 

No programming experience required. 
DATA-PILOT will write your programs and modify 

them 1f necessary to give you total flex1b1hty 

ASG 
Our New Advanced Software Generator 

Allows the user to operate 1n as intuitive a way as possible. 
Using the ASG-11 a system SPECIFICALLY 

designed for your business can be developed at a very 
economical price. 

Most of those tailor-made systems will in fact be 
cheaper than what you would expect to pay for a 
standard package. 

Rapid and ett,c,ent technical assistance 
READY-TO-USE PACKAGES 

FOR A WIDE VARIETY OF USERS. 
Constantly available "HELP" features guide you in 

your dialogue with YOUR system. 

Holrne~le Works 5o<l1h Oareolh . 
DertfOfd. Kent OA4 9JP Telex 8964S4 

(0322)863434 

---------=-• ~~.~d to : PCN3·18 
EVRIDGE COMPUTERS LTD., 

I ~:1:;:r::1

: =~~:~.~.~~ .. ~8.~~~'.~: ~8.~~~~: .. ~.~.n.1 
.. ~~~ .. 9.J.~ I 

I ~;;t:~;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: I 
Address: ...................................................... Tel: .................. • --------18 

-,,;; Max 'BDOS ERROR ON A ' 
Phillips ope ns the pod door, 

., Hal. Got a query? Send it 
' 

1 
j here. No persona l replie s 

' promised but you never know 

Got a light, Max? 
I want to use my Commodore 64 
machinetoturnthelightsonand 
off as a home security device, 
but I don ' t know or any suitable 
program s. Fir st, is it possible to 
do thi s, and second, do ) ou 
kno" "her e I can get hold or the 
sort ware? 
8 Green, 
C/,ristc/111rch, Dorset 

You can do thi s. but it needs 
some care in wiring up the 64 
because you can't just wire it to 
the light switch. If yo u don '1 
know how to wire it up , you'd be 
better off looking for a ready­
made piece of hardware to do 
the job. This will come wi th any 
relevant sof tware. 

If you do manage 10 wire up 
the 64, and you can program a 
l itt le, then yo u ~houldn' t find it 
difficult to write the software 
you need . Turning the lig ht s on 
and off will be done with simple 
POK E statemen ts. 

Talk Turtle to me 
Much has been said lately about 
Logo and the famou s Turtle. 
Forgt>tting for a moment the 
implementati on of the lan­
guage, where can one obtain a 
turtle and how much is it lik ely 
to cost? 
S Ericsso n Zenith 
H oyle, Comwa/1 

Turtle s, like mice, are complex 
mechanical beasts. So don't 
expect them to be cheap. Jessop 
Mi croe lectronic s (01-739 3232) 
sells the 'Ed inburgh Turtle ' for 
£350 excluding VAT . It 's cur­
rently availab le for App le II , 
BBC B and RML 3802 and 
comes with OKLogo, a subset 
of the or iginal language. 

An alte rn ative is the BBC 
Buggy , which is produced, from 
Fisher-Techni c building brick s, 
by Economatics on 0742 
69080 I . The first ,ersio n wi ll be 
avail able in May fo r the BBC 
micro for around £180. 

Besides cost, the Buggy 
scores on being a nexibl e littl e 

Write to: Max Phi llips, Routine 
Inquiri es, Personal Comp uter 
News. VNU , Evelyn !l ouse, 62 
Oxford Street, London WIA 
2HG . 

robot that can do more than 
your average turtl e. Economa­
tics expects to attach th e Bug­
gy's leash to ot her popular 
school machin es this year . 

If you can' t afford the hard ­
ware, it is possible, if not as 
much fun. to simulat e a turtl e 
on any high-resolution graphics 
screen. 

Roots of the rodent 
Can you tell me where the word 
mouse came fr om in i ts compu­
ter sense? 
HMil es 
Middleton, Leeds 

Wh at has two button- lik e ears , 
whiskers and a long tail? Well, 
that's where they say it came 
from. Apple's use of onl y one 
button is likely to have little 
effec t on th e or iginal's genetic 
pool. 

Making a computer 
from a kit 
I've always lik ed taking things 
apart and rebuildin g them 
(sometimes) and now my in­
terest is in microcompu ters, I 'd 
lik e to make my own rather than 
buy the ready -made machine. 

Can you suggest some suit­
ab le kits for aro und £300? 
Marrin Atkin, 
Preston, Lancash ire 

Build ing micros isn't lik e build­
ing most thin gs, so it might be 
wise to tr y somethin g simple 
before yo u buy £300 worth of 
compon ents. Y ou'll get mor e 
satisfaction out o f building a 
micro th at can be easily used, so 
go for a kit that gives you a full 
keyboard , a TV di splay and a 
language such as Basic. 

For starter s, the Acorn Atom 
is now a classic hobby ist 
machine. You can go on adding 
bits and pieces as yo u feel lik e it. 

If you want somethin g a littl e 
more difficult , try the Co rtex 
from Powe rtran (te l: Andover 
64455). A £340 kit gives you a 
16-bit machine with 64K RAM , 
colour high-reso luti on graphi cs 
and Basic. If you get hooked 
you can add disk drives , more 
RAM and so on. 

Finall y, if you want some­
thin g more business-like, 
Transam (0 1-405 5240) still sell s 
theTru scan in kit form for £390. 

PCN APRILl .1983 



Can he become a 
micro ace, by.Jupiter? 
I want to buy a Jupit er Ace for 
my son , but I a m worried 
because it is a native Forth 
machine . I don't know much 
about this language - my own 
micro runs Basic-and wonder 
whether my IS-year-o ld will be 
ab le to get on with it . Cou ld you 
advise? 
T Jones 
Lo11do11 £12 

Forth is the least of your 
worries. It may be unu sual and 
unfamiliar, but it can be used to 
produce compa ct and fast pro­
gram s with little more trouble 
than Basic. It's no t harder , it 's 
just differ e nt. 

It 's the Ace you oug ht to 
think abo ut. It's black-and­
white only, and th e price in­
cludes less than I K RAM free 
for Forth to use. There 's also 
very little packaged softwar e 
av(lilable at the moment. 

So the Ace is very much a 
hobby ist machin e. You would 
do well to consider some of its 
com pe tito rs, with co lour , mor e 
memo ry and so on. In this case. 
if your so n tir es of Basic, you 
could buy Fo rth on casse tte. 

Incidentall y, watch out for 
the next week's Micropaedia ­
on Fo rth . 

Is my TI safe from 
sizzling? 
I read in an American magazine 
that the TJ-99/4A 's power trans­
former might give electric 
shocks. As a TI user should I 
return my tran sform er ? It 's th e 
UK versio n, not the 110-volt 
transformer. 
J McCulloch, 
Coatb ridge, Strathclyde 

Texas says the UK version of 
the powe r supply is perfect ly 
safe. 

If you bought a Spectrum 
after thi s January and it has a 
white stripe on the power pack 
lead , you should se nd it back . 

Daisy or dot 
for my Dragon? 
I want to- buy a print er for my 
Dragon , for use at home . Ca n 
you tell me th e difference be· 
tween daisywheel and mat rix , 
and which would be bes t for me? 
S Webber 
Woki ng, Surrey 

A dot matrix uses a grid of pins. 
to form the characters it print s. 
Thi s is a fast but o ften scruff y 
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me thod of printing. It also 
allows dot matrix printer, to do 
trick s like print custo mised 
characters or high reso lution 
graphi cs. 

Daisywhee ls use pre-formed 
characters on the petals of a 
dai sy-shaped wheel. So you get 
a print of a much higher quality . 
but at a slower speed. 

Which is bes t depends on 
what you want it for. A dai sy­
wheel is be tte r for word­
pro cess ing work, and a matrix 
for thin gs like pro gra mmin g. 
But mode m dot matrix printing 
can be fairly high quality. and 
te nds to be cheape r . 

Swapping software 
between Sinclairs 
ls there any way I can use 
pr ogrammed cassettes for the 
ZX8 1 on a Spectrum? 
Martin Wlwtm ore, 
Cinderford, Glos. 

It's th eoret ically poss ible to 
read a ZXS l casse tt e on a 
Spectrum but there's little point 
in doing it. 

Alth ough the two machines 
ha ve simi lar Ba,1cs, the way 
th ey store a pro gra m diffe rs. 
Machin e code programs will 
not work either. since the 
memory is arranged in a diff­
erent way on the two mach ines. 

Your best bet is to list the 
programs on a ZXS I and use 
both manu als to make a transla­
tion for the Spect rum . Then all 
you do is key them in . 

Learning lessons 
from Logo 
In the BBC television program­
me Talk ing Turtle only Logo 
was menti oned. Is this languag e 
particularly suitable for 
teaching , and has it caught in in 
this country? 
V. Walker 
Broml ey, Kem 

Logo is a powe rful learn ing 
too l , an d because o f it America 
will soo n be full of five-yea r­
o lds who are quite happy to use 
proce du res and recur sion with­
out hav ing hea rd the words . 

At th e moment the kids know 
mor e about Logo than the 
grown ups, but th ere are ot her 
languages specia lly de signed 
for educatio n . Pilot is being 
taken seriously now versions 
for th e Ap ple and Atari make it 
suitable for schoo ls. It is de­
signed to a llow teachers to write 
·Jessons' without having to 
learn a co mplex programming 
language . 

Outstanding Features 
• Self centring stick. 
• Super strong nylon and steel construction , built to last. 
• A total of 8 directions plus 2 large fire buttons . 
• Arcade proven moulded leaf switches ensure incredible 

reliability. 
For ZX Spectrum complete with self contained box 
interface which simply plugs into the Spectrum expansion 
port (with or without printer) only £25 .00 inc. VAT. 
For VIC 20 , Atari '400 and Atar i 800 only£ 16.49 inc. VAT. 
Full range of software available, details on request. 

SOLE UK DISTRIBUTOR 

liEDJ~~!0Qn 
I 80a Bedford Road, Kempston, Bedford MK'42 BBL --------------... 

( I wish to order. 

Qu.noty Item 

Pon & Pack"1g 

Toal f'/AT inclus,ve) 
Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics 

Pnce 

£1.00 

Address ________________ _ 

\ 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
l 

Post to Kempston (Miao) Electronics, Dept 
PCN2 I 

180a Bedford Road, Kempston , Bedford MK4l 8BL J ___________ ..,.,,,, 

PCN 1 
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sii:f E 1Wlll51AP, CDmPLJTEP,5 

IN 
STOCK [JJ[JJ0 

BBC MOD A 299.00 
BBC MOD B 399.00 

DISK DRIVES 
ONLY £195.00 
Disk lnterfece1 
Bu1inH1 Software 
Educ.etion Softw1re 
Entertainment Software 

THEQBJs;:!TEM L~TV"o00°o 
16K £99.95 48K £169.95 1.1 J. ~ A 

INCL VAT 

-"¥, sB-raPYJn_32 __ -
. D . PRINTERS 

SINCLAIR Now Epson AcornAP100 A 
SPECTRUM ~l\°ooond Dot Mat,ix 

16K In atock now Ef!t~: : ri~~ ~I 

48K BEST PRICES EVER OFFEREO 

[! commodore COMPUTERS 

Print• Cables . Leeds, Oi1k1. Stationery , 
Ca11ettes , Ribbon s, Oust Coven end 

Wide R1n!:!~!::"• for 111 
COLOUR MONITORS 
14" Microvitek £250 
GREEN MONITORS 

Sanyo £99 .00 Hitachi £99.00 

COMPUTER BOOKS & ELECTRONIC MAGAZINES 
SOFTWARE, HARDWARE SUPPORT/SERVICES/RENTALS 

CALL IN FOR FURTHER DETAILS 

TWILLST AR COMPUTERS LTD 
17 REGINA ROAD, SOUTHALL , MIDD X 

TEL : 574 5271 (24 hours) 
OPEN 10am-8pm SIX DAYS A WEEK 

HAVE YOU GOT A BBC MICRO? 
THEN YOU NEED: 

TH E NEWSLETTE R OFTHE INDEPENDENT NATIONAL 
BBC MICROCOMPUTER USERS GROUP 

IN RECENT MAGAZ INES : 
Artkle1 :Tc ktcxlGBrh1 n, UKr DcfinabkOunc::1cn, Cs.er Dcfimbk Kt')~.Sound\, •FX, 
Tclno ft,.., .... tt, Lu~ Stnk:lUtt 1nd Mtram ~, l::plOO Sattn Dump, Pixel Po•w, .\\o\l ng 
1lunp,Manual RcvK"W, What Pruun ?,Xlkodu Dump, Ma..:hmcCodt, HO" To~tMu~ 
ColounOut Of Your 88CM11.;ro.Cm:kt Ga.lorc,Con\cnaoru for RGB lnpu ll, Ho"' To l:5ie 
{oyllk.ks, Instant GraphlO, Soflwart Proco:-oon, S1nn1, Smna, Sm ng. \rhu Monitor> 

A=i~=~o!·~ ~~~~ <rr:u~nA~:~111::.~~!;:=: 
Compu1cr PrognmsM Rc\'IICW, AOC Corntt, Make The .M<>11 Out Of SounJ, and locs, k>ls 
mon: 
Prop-am1 : Lab vnnth Game , Pon1oon Game 1, Arullcrv Game , Llfc Mis,,. , CaknJar 
M1~. , Pnsm hdu, ,, Srtral P111cms Gnrh k.""S, 8.uoob Game ,4 ·ln -A·Row Gamt, 

Mortsa,r M1.sc 1, Oxyam GafflC' , Tcktcx1 'rcrnunal l:uluy , WordLtdits"M.Jf Busmn, , 

A~:. ?=~~::'~~? T::~c:1 ·~=~1111~~~'~,~~~~T~~ 
Edu~. _, R~t Game , M~ An.alyter tfo1i1" , W'allball Game , D1un1 M1k. , 

Wha1's f'hc: TUM? hd uc , GranJ Pru: Game, Nine Da,c Game , Mcmun Oumr, l:lll 
and lols, lots more 
Rcsubr fu1un 1: Bookrcncw. Lcttcn. Hardspoc,Softtt,IC''l'I v.crc\1N· 01Wrr8 rroc:rams 

~~~C' f~,:1~~!~~1~:':ou:,/:~~!~"r:~:10~~~,~~ 
~:.c::w ~ha~~.;::!~ tt!~ii:.! ::rA~t,2~:t.~~cfulldc~:'t!:'t~ 
UK 1hcm v.·1t.h krtt n dump programs , Seasons a scawnal rrosram c,·cn1 momh , 
~l'J'POI , Spcci.al Offen spccia.l offcn anJ cxdu11,c club d1scoun1s , AsKmblcr 

~W0.,; 1r1~~ e8~:it'Zo~oi'~~f;;EJ;~-'s~~O'rttOiAS.UlPLEf.OP\ 
A.\DIOt 'LLmDTHATWEUl,sEwmur 

Pka~=k~ 1
: LASl:.RBIJG ,, Cl 00 

A 12 ,\fonth 1ubKnptt0n 10 LASE.RBC(i ,, (12 00 foc ll 1•unof thc ma,:UUlC 
A 6 Moolh subknpuo n to LASERBUG '" (6 00 for 61uucs of chc m&fll-lM 
An o,·cna 5 1Ubknpoon 10 LASl:.RBUG " ( 1-4 00 Surface Mall- v.-n1c for dcta.d1 of 
uma1J 

LASERBUG Dusi Co\·cr 1 ,, U ZS ca...h 
LASl:.R8UG Cassc1tc Lead, P1Cbest1tc t,l)C' i ,, O .OOC'al.:h 

l cnd o,uc hcquc.. PO for{ 

NAME 

rrwdcs-vabk10LASl:.RBCG 

ADDR ESS 

Pk.aw 1ud the comp4c:tc:d form co: · ... ••• 
LASERB t:G Oq,, T , 10 Da~ lcy I\Jdc,Colnbrook, Slough, 11<,lu. SLJ OQH 

If you' ve got somethin g to crow 
abo ut ... a bit of magic that ' ll 
ma ke the world a be tter place 
for micro users, then send it to 
PCN Mic rowaves-o ur regular 
readers' hin ts a nd tips page. 
We' ll pay you £5 if " e print it. 
We' ll pay you even more if your 
little gem gets our vote as 
microwave of the month . Think 
on . . . and writ e to Micro­
waves, PCN, 62 Oxfo rd Street , 
London W IA 2HG. 

Array of light 
on the Dragon 
The Drag o n 32 is an excellent 
computer and ils fine grap hics 
com mands make it simple 10 
u,e. 

The GET /PUT co mmands 
are especia lly useful as they 
allow the definition of any size 
figure s on the screen . 

The manual sugges ts that a 
two dimen sional arra y sho uld 
be set up . Thi s is. however. 
ex treme ly waste ful of memor y 
as ca n be shown by the follow­
ing exa mple : 

DIM A (20.20) crea1es an 
array 400 bytes large . A much 
more economica l me1hod is 10 
use a single dim ension a rray . 

To utilise thi s tri ck. the 
hor izonta l and ve rtical magni­
tud es should be calcu lated 
toget her wi1h their produ ct. 
Divide thi s pro duct by 8 if in 
PMODE 3 or 4, by 16 if in 
PM O DE I or 2, and by 32 if in 
PMOD EO . 

So to calculat e the new array 
size for the above array :-
20x 20 = 400 
PMODE0400 /32= 12.5(ro und 
up}= 13 DIMA(l 3} 
PMODE I or 2 400 16=25 

DIM A (25) 
PM ODE 3 or 4 400 8=50 

DIM A (50) 
This simple ope rat ion work s 

only wh en 1he G spe cifier is 
used but doe s save mu ch mem ­
ory space . 
Walter Ander son, 
Woode nd by Wi11c/1b11rg, 
West L othi an . 

Thanks for 
the memory 
Ow ners of the TI 99/4A ha ve 
one way of findin g out if their 
program fills me mory or nol -
a n e rror message MEMO RY 
FULL . 

In T I Exte nded Basic 1here is 
a SIZE co mm and to find out 
how much unused memory 
there is - but thi s is no 1 
availab le in TI Basic (Co nsole 
Basic) . 

All is not lost - the re is a 
rath er ro ugh and rea dy way o ut 

o f thi s - use a sma ll program 
which increm en1s a cou nter and 
stead ily uses up memory -
th en when you receive the 
MEM OR YFULLm essageyou 
only need look at 1he count e r . 
An examp le: 

IOOT = T + I 
I 10 GOSUB 120 
120GO TO 100 

Now e nter RUN . When 1he 
error message appea rs, in the 
direct mod e type PR INTT 8. 

Th e figur e you see is (approx ­
imalely} the amo unt of free 
memory. You will quickly note 
1hat you don ·t hav e 16K - the 
scree n and operating ,ystem 
occupy some of the RAM . 

Ow ners with Extended Basic 
using SIZE for a co mpari ,o n 
figu re will receive a slightly 
different answer, as SIZE looh 
not ju st al the program size, but 
also take s note of any stack 
space used (in this case . to store 
the va lue of the variable T}. 

Add this 1hree- liner to the 
endoftheprogram . l fitstamat 
line 3000, enler RUN 3000, 
then af ter the error mes,age, 
PRINTT- 8. 

ow you ha ve ,ome idea of 
how long yo ur program is. 
Stephen Shaw. 
Srockpo rt. Cheshire . 

Saving your 
Spectrum's sockets 
I have a tip for Tony Mason who 
wrote in co mpl aining 1ha1 the 
only way to rese l his Spectrum ts 
to pull 1he plu g out. 

Th ere is anol her way. 
RA NDOMIZE US R 0. 

Th is will clear the me mo ry, 
rese t 1hepo kesa nd RAM TOP . 
In othe r words. pulling 1he plug 
out and putting it back in aga in . 
Bernard S1a11groom, 
S1111on, Surrey . 

A new angle on 
the ZX printer 
Here is a tip for owne rs of the 
ZX printer. As you have prob ­
ab ly exper ie nced , th e printe r 
frequently produce s illegible 
cop ies. wasting the expensive 
the rmal paper. 

I have found 1ha1 if you tilt 1he 
print er forward, by placing 1wo 
large lump s of Blu-Tak und er 
the back feel , or res ting 1he 
back of the pr inler on a small 
book , it will produce good 
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copies almost IOOpercen tofth c 
time. 

Abo try to make sure the 
printer is regular ly cleaned with 
a dry tissue , and that the roll o f 
paper is quite tightly wound on. 
J R Mortleman, 
South Woodford , 
London E/8 . 

Cursed cursor 
fixed in a flash 
Here are two tips to help owners 
of the BBC micro . If any of you 
hav e cur sed the curso r for 
flashing when you have run a 
listing from a magazine that has 
taken age s to type in. I have the 
remed y. 

List your program and put 
this line in somew here :­
?&FEOO= 10:?&FEOI =32 
That should get rid o f the 
cursor . 

If yo u are creati ng a game 
where you want to move an 
object. the obvio us keys to use 
are the curso r control s. But to 
be able to use the cursor keys 
you must first enter • FX4 , I . 
Thi s causes the cursor and 
COPY keys to produ ce their 
ASCII codes inste ad of moving 
th e cur sor. 
The codes are :-
COPY ... 135 
LEFT ... 136 
RIGHT ... 137 
DOW ... 138 
UP ... 139 

The se codes are used in 
INKEY orGETco mmand s just 
like any other keys. 

· FX4 ,0 will return the keys to 
their usual mode o f opera tion . 
Jonathan Plews. 
Daventry, Northants. 

Big SCREEN$ 
brought to BBC 
I own a ZX Spectrum and 
recently borrowed a friend 's 
BBC micro . At first I was very 
impressed unt il I reali se d BBC 
Basic does not contain a 
SCREENS function . 

So afte r scouring the user's 
manual fortwoweeksl came up 
with an FN function to simulate 
SCREEN$:-

DEF FNSCREE (X. Y) 
= IIIM E M+ (Yo40 + X) 
8+ MODE 

When you want to use the 
function it can be ca lled by :-

A %= FNSCREEN (X%, 
Y%) 
o r 
If FNSCREEN (X'o. 
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Y% )= CHR THEN ... 
In the first examp le the code 

for the charac te r at the specified 
position will be stor ed in A '1. 
X% and Y% arc the coord in­
ates to be checked. 

In the second example CHR 
= th eco dcof the chara ctc rt o be 
checked for. 
U Na/la, 
Bolton , Lanes. 

Lynx runs 
PROTECTion racket 
Having recently bought a Lynx . 
I was interes ted in the lette r 
from G Ca rter (PCN, March 
25). 

In fact the PROTECT corn· 
mand is explained in the manual 
on page 55. 

The TEXT command see ms 
to combine four function s: 

PROTECT O (cancels pr e· 
vious PROTECT commands) 
PAPER BLACK , INK 
GREEN 
CLS 
PROTECT MAGENTA 

This could be a problem as it 
will destroy any graph ics or text 
already on screen . It could be 
adapted by protecting any 
seconda ry colour and/or leav­
ing out the CLS and would 
operate just as fast . 

Taking this to its logical 
conclu sion. if you have a lot of 
number crunching or whatever 
in the program . PROTECT 
WHITE could be used. Thi s 
prevents any printin g to the 
scree n so you would need 
PROTECT(and seco ndarycol · 
our) before any PRI NT line. 

This is similar to FAST mod e 
on the ZX81. 

The GETN com mand is sup · 
po sed to return the ASC II code 
of any key pre ssed but doe sn·1 
really. 

Tr y the four direction arrows 
(which the manual tells yo u 
have ASCII codes of 123- 126). 
These return codes of 12, 22, 11 
and I 0. Square brackets and the 
ESCAPE key also give odd 
results. 

Also. when using INK and 
PAPER the re is no need to stay 
withing the 0-7 number range . 
Any number you ent er will be 
converted to mod ule 8 and 
work quite happil y. 

Per haps one day a micro 
manufa ctur er will tell us the se 
thin gs rather than putting us 
thr ough the trial and error 
proces s. 
Chris Tringham. 
London SE/9 . 

THE ATARI 800 NOW WITH 

48K! 
at£399.95 

ZX81 -SPECTRUM 

NOWIN 
STOCK 

----- TEXASINSTRUMENTS-----­

We'Ve got the Home Computer 
that makes learning fun, 
at a price that will make you smile. 

OUR PRICE 

£149.95 
Ert1n1tn 

rlllgtol TIUI 
1nd tlllnl p1r1y soltw11t stoclttd 

WE STOCKATARI- INTELLIVISION-COL ECO-I MAGIC ACTIVISION-PARKER 
BROS-S YNAPSE-OATASOFT- BROOERBUNO- BIG FIVE-S IRIUS 

- DON'T ASK-INFOCOM 

PAY US A VISIT­
It's well worth it at 

Lion House 215HighStreet 
227TottenhamCourtRd Sutton 
London W1 Surrey 
01·6373024 01 -6435494 

MM.ORDER Ptt0NE0 1'431tlll 
FOR ENCMRIES ANO CRE0'1 CARO Of10E.RS 

FOR BBC MICROCOMPUTER 
Software 
FORTH ROM and documentation ............ £34 .72 + VAT 
Manual (for newcomers to FORTH) ............ £6 . 75 
STATISTICS PACKAGE .... ..................... £19.75 + VAT 
(on 5W' Disc) 

Hardware and Accessories 
TORC H drives and operating system £780 .00 + VAT 
Printers , drives etc ..................... Please 'phone for quote 

FOR EPSON HX20 
Software 
FORTH ROM + documentation ......... ...... £34 . 72 + VAT 
(Manual available shortly) 

Hardware and Accessories 
EXPANSION UNIT , USV Interface etc 
.................................................. Please 'phone for quote 

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

COMPUTER AIDED LEARNING PACKAGE 

OTHER MACHINES : 
Dragon 32, Colour, Genie , Apple, SWTPc 

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

Gateshead , Tyne and Wear NE9 SEY 
Tel: (0632) 821924 
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Dealer enquiries 
welcome from bona 
fide computer 
dealers 

® DESKTOP/PLAN II 
from Peraon• I Solt-re 

A progr•mmlng l•ngu•ge for 
fln•nc111 •n•lylla . 

£89.00 

~ ~:~:~:~ 
Tht only word p!OCftSOf in 

lht world for A,plt lh11 1ivH yau full 
line copobility on lht scr- . no 
boanls -ury . Two ch1roctor 
form111 10 dloo11 from 11 111 limn. 

(IOI.GD 

THE LIST HANDLER @ 
ltoWs u, ID 3,000 19COnll IO lhll 
24,000 con bi kept on-~ne 11 tht 
umo limo with muhiplt disk-driws. 
Tht most simple, vt1111ilt filint 
'"""m 1Y1il1blt lh11 not only IIDIH 

1IMI prints lists 1nd 1111111, but prints 
ltttors tool 

UUI 

TRIPLE YOUR DISK 
ACCESS SPEED 

No 111-11 modihutoon ~u ,1141 

FutDOS@ 
foll D11k "°''""' sysllm 10< AHio II .... ,.,, ... 
Com,i.tor, '""''°"Wt wrth DOS d11u 
llN11 ,,.. IIYH 1t1n4a,. DOS hln c......,---· DDS/A,,uson - ._ -

oos ....... --. ...... 
FIO 1011 MUFFIN 

Enaita Ill 1t1nllonl DOS tDfflffll Mt 
~ ...... : DOI FOOi 
....... . ..... " . 13• 3• c.~ .,2....... 2• ·-
S..,... 1 10NCte,,,..... IMC 2 MC 
S.WII I 100 Ndlf ,,..,,. Jt MC 1 Mt 

L ..... 1 IOO•tet"'11ftM 24 Nt 7 1« 
""41•m OK 

(11 .H 

THE 
WILDCARD ® 

rt.UG THIS CARO INTO NIY SLOT AIIO IT Will 
OOf'r TH( l'tlOGMII IIUNNIN1i DlfTO A 

ST-DOS OtSC 
e Wtf\ 1 _.,._ -, IIAM c. ,; 
e '-1 ..., 411 '*' ..... ....... 115021 
• Ne ,., ..... ktt ....... - U,. WIIMlil1 -·-• f u l W ,eltt* - ...,. ,. ....... In• 1• 

.... -• '-1 ....... ~ WILOCAAO "'' llo '°"" 

... .. IM ... .._ witlll 1ttllh'11 ot,r ,,.... .. 
• C. t ,..., ... II ICCIUtifl ........ _. 
:,l:~~ Mt1•---
e C:.,..MAIMWl ... c:e,tt11 
• lh•h n _..... Mf the,,..,.,_ 
• c.,.. ... , an ,,..., .. 

tH.tl 

WE HAVE THE LARGEST COM 
FOR APPLE, IBM PC, HX20 AND 

FUNCTION®-......_ 
STRIP and . ·--:.ft 

~~ i 

n .. v• • F-.etm s.;, """ , ....., ... 
'"'*"*' 11 ,_.. htt..llalf II ..... II 
f• ACt• Ktrt Now .,.. ua MW Nklt .. lflt'I fef 
.,.., "*" Nf 1fllttllftl ,.,.. , .,. lfl" 11...i Mftl 
,_.....~..,.. • .-Wnn lM•Y"'ff ,_.. ,... "" 'MNMrl ... ..... " • 
..... .um . .. .. .. .... tt ..... "'" ... 
ClilNNJW1 ,NII . ,,, .... ,. Yi..C- WMn call 

'9hM ehttt ,Hill'*"""-" 1M Mt lltffltl te, 
.,.... bp llel t .... ..... 

The v.-u ,_.. s-. tl . .... '"' · .... , .. 

11n, • ,,. .. llft Nflt1ffi'I nmdtts The ,_.. 
,.,_ .._,... tt ,._..,.. 1r, w - "" ...._.1._ 
~NI .-4 ceMlttt 11 tht l..._ N's br,M 

tellMCtN "'1 Tht F9dil9 .... II """""''"' *"""' ... wttli • .,,.. tMMdlflt tt the ....... " ............ 
fiNICMI SUlf (4t .M 
(....._II (HN 
Oii IOTHFOIIA 5'lCIAl."111ClOf 

ttJSN 

COMMUNICATIONS 

PACKAG- S "'- ­
~ ~ 

,.i , ~ 
CONVERT YOUR APPLE 
INTO A VT100 TERMINAL 
USING ASCII EXPRESS 
"THE PROFESSIONAL" 

WE USE IT OURSELVES! 

ASC II EXPRESS -
THE PROFESSIONAL @ 
The finest. most compl111. 
communication p1cbge you c1n 
buy I For operetion under n1tive 
Al)pt1 OOS 3.3 in 48k end 64k 
systems. 

ZENITH12" _ 
GREEN~EEN 
M.:X\IIT~ 

(99 .00 

I NOW ONLY £85 

THE GIBSON LPS II 
LIGHT PEN @ 

II you w•nt lo crHle gr•ph lCI Ind 
w•nl 10 111y •w1y from using 

p•dd lea. 1oy1Uck1, the keybo•rd , 
or expens ive grophlca tablets -

then the LPS II la lor you. 
£2411 

a.= time ... ® 
The amazingly com pact 
MICAOWATCH real tim e 

clockcard and ELECTRONIC 
DIARY software for your 

APPLE II com puter . 

£59.00 

~·­~·"' ,;;, . . ..... 
·,,\~ 

Now yau un gel 80 column 
VisiC.lc di1pl1y on Vidoolorm. 

Sm1rtorm end Sup-R·Torm 
S..t1tt1112HC.~ 
St tltfa l2K ta1' 
vt UOoool 
vti:.,oollD 
y;,py"9ettfW1 
Stll 10 c.t.- Swotdl 

HM(Swrtdl ""' 
___ ,_ I 
Y• • Vttlt.lk 10 ~ P'f'Nlllt 
0..t• (M NINl'f t _,.nl ltlll) 

Alflt n 

MACHINE CARE 
DUST COVERS 

Aofltl!O,ta 
Alfltltr- .. 
Alflt2l0l12'- .. 
Aoflt!OUr-

s.ete °"' 2Sltebl0. ta ........ 
'-llll~D 
,_T .. 445/IO 
IIXIDO 
0...IW/lrlCIW 
Nec1r-11 
HMdltl2"-
0aca1161-
s-,~ 
s.w,, .. . ..... 
-h-510 -.IOOO-
NC'-1-
IIMl'C-• IC­
IIMPC~ 
•tl02311.C, ..... 
... 4023/1023/IDH 
... 404WSODrec 
IOIDHMOltC 
,..4022n ...... 
... ID23'l'nlt• ,..noor,-
NlAD CUMINS a-_ ............ ,-.. 

t35tDO 
(1000 

(ODO 
(SIDO 

(199 DO 
(2195 
(IHD 
(1195 

(115 
(115 

£195 
(t95 
(115 
(345 
(445 
UIS 
£515 
(145 
(115 

(1015 
£1 45 
(145 
(115 
£115 

tlOII 
(145 
UIS 
(115 
UIS 
f415 
no 
(145 
(1 15 
(115 
(515 
t145 
CUI -- .. -............. 

~ £15.95 
DISCS l OIIC IOUI 

- .... - ...... - ·"*"' 10 • tl1M SO • CM.ii 100 • (Ill 

Kt ........... - £1.95 

i.S . © 
Pipe Line __ ,,__ 

,. tM tiflt ........ . ...,. • I """ INt ... -~-,..., ... __ ,..., ... 
,nallf 1Nrt II• 111M ,- tt ,11111 ..... CMfllM """ ,..., .. . iu..,.,, .... ,,.. ·--., ...... - , .... ,.. .... 
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BBC Basic o n an Atom? Reg Parsons finds the BBC ROM card a bit of a spanner in the works. 

The Basics 
in splitting 
the Atom 

When Acorn ad verti sed a ROM card 
for RU ning BBC Basic on the 
Atom I quickly placed my o rder. 

I'd taken delivery of the SK+ 2K Atom 
with noat ing-poin t ROM a few month 
earlier , and during the period of learning to 
drive it beca me awa re o f its limitations. I 
soo n fitt ed a power utilit y ROM and 
expanded the RAM via the full Atom 
complement to an add itional 32K off­
boa rd Timedata Dynamic RAM card , 
fitt ed inside the Atom case. 

Thi s was con figured to occ up y the whole 
of the lower text space, and provided 38K 
of contin uous RAM . Th en I added the 
6522 Versa tile Int erface Adaptor and a 
printer buffer se t. 

The Atom ROM card seeme d an 
attractive proposition, eve n though I knew 
that less than half the available RAM 
would be free for use in BBC mode. 

When the board eve ntu ally turn ed up I 
immed iate ly discovered two snags. First, 
there was no way in which it would fit in its 
intended slot inside the case while the 
Timedata RAM card was there. And 
although the 'Co mpreh ensive BBC -type 
Basic Manual' gave de tailed fitting instruc­
tions, it didn ' t live up to its de scripti on- it 
was inadequate in providin g working 
information on the BBC dialect. Nor was a 
circuit diagra m suppli ed. 

I had to remove the interna lly fitted 
memory boa rd and house it externa lly. 
with a ribbon cab le and socket conn ection 
to the exte rnal Atom bus. Mea nwhile, I 
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ordered a copy o f the BBC Basic Use r's 
Guide. 

When the manual turn ed up I got down 
to the business of install ing the board and 
eval uatin g it from the poi nt of view of - by 
now - a seaso ned Atom user. 

When the board was fitted, all the 
fnternal lower text-space RAM was re­
moved , including Ze ro Page. toge ther 
with IC6, and the connect ion to pin 12 of 
IC5 was disable d in o rde r to configu re the 
Atom to use the exte rnal board . 

These modifications rema ined, so the 
IC9 position on the BBC Board was left 
unoccupied , and in addition. the extra 
RAM suppli ed on the BBC board by. ICs 
5-8 was removed. 

I chose to use the keyboard se lect ion 
option for switching between BBC Basic 
and At om Basic. I won't tole rate the 
incongruity presented by making addit ion­
al solder ed connect ions to plug-in mod­
ules, so l fitt ed miniature sing le-po le 
socket s to the Atom boa rd in appropriate 
positions, and mating plugs to the nying 
leads from the board. 

Power-up 
On power-up followed by BR EA K. the 
BBC Basic banner was displayed. 
BREAKJ CON TROL pro du ced the 
Acorn Atom ban ner. To switch back. 
BREAKJS ll! FT at first prod uced no 
result, but a second attempt returned to 
BBC Basic. 

So - after the initi alisation, BR EAKJ 

SHIFT ha, to be executed twice to attain 
the desired result; no problem - but 
nobody said so. BREAKJCO TROL 
needs only one execution to operate. After 
executing BREAK only, no change takes 
place in the ope ratin g mode . 

My first major discovery was that Mode 
7 is 1101 Teletext; it is Atom Mode 0. 
Similarly, Mode 6 =Atom. Mode 1, 5 = 
Atom2,4 = Atom3.and3-0areAtom4 . 
Cha racters per line remain at 32. 

Mode 7 is the only text mode. There is no 
facility for defining text wihdows in 
graphics modes. The cursor remains the 
Atom cursor, and, alt hough nobody says 
so, it can be turned off by the co mmand 
?&EI=O, and on again by ?&El=&80-
eq uivalent to the Atom commands. 

The mode equivalents are listed in the 
supplementary manu al. which a lso says 
that the graphics screens are scaled, so that 
PLOT stat ements refer to the same screen 
location in all grap hics modes. In this 
con text, the screen size is 1280 x 1024. 

The Atom character font is used, but the 
production of inverse charac te rs. repre­
sentin g lower-case letters, is inhibited and 
they are printed to the screen as normal 
capitals. Thi s mea ns that a pr int er will not 
print lower-case charac ters. This ,eems to 
be due to the fact that inve rse characters 
and block grap hics characters are used as 
key-word tokens in BBC Basic . Acorn says 
this is because the Atom OS is used by the 
board. 

Th e num ber of characters permitt ed per 
line when input from the keyboard con­
side rabl y exceeds the Atom limitatio n , 
and appea rs to be a maximum of 128 
charac ter s (four screen lines) . After thi s. 
entry is allowed to cont inue up to 240 
chara cters or more. although editing i, no 
longer poss ible. 

A strange feature is that certain shifted 
chara cters seem to cause a notional but not 
physical CR . so that ent ry aga in becomes 
valid. 

No stat eme nt o f the maximum number 
of characters perm itted can be found 
anywhere, and Acorn will not comm it 
itself to one. The company says that the 
shifted character anomal} results from the 
fact that the Atom OS is used. 

Mixing modes 
When I tried to LOAD an existing 
prog ram in A tom mode , it failed. A 
memory test indicated that , in this mode, 
memory was accessib le only up to #4000. 
Thi s was to tally unacceptable, and aga in I 
turn ed to Acorn and also to Timedata. 

Acorn told me that the presence of the 
BBC boa rd in the Atom inhibited the 
addressing of any off-board Euroca rd , 
even in Atom mode. Not one word to this 
e ffect appea rs in any of its adveniseme nts 
for the board, and no such limitation is 
ment ioned in the inst ructions that accom­
pany it. 

Tim edata carried out a thoroug h inves­
tigation and eve ntu ally produced a com­
prehensive set of notes concerning the use 
o f its boards in conju nction with the BBC 
boa rd . 
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The connect ion to pin 11 of IC14 on the 
BBC boa rd must be.d isab led. and that pin 
must be con necte d to pin 12 of ICl2, also 
on the BBC boa rd . There is a conveniently 
located pla ted-th roug h hole on the BBC 
board . connected to pin 12 of IC12, and a 
sho rt wire was soldered from there and 

terminated on a single IC soc ket removed 
from a O IL unit , which was clipped to the 
bent- up pin on BBC IC 14. 

Full Atom memo ry was now ava ilable 
from O to #97F F but, of course. the 
maximum memor y loca tion normally 
available in BBC mode remained at 
&4000. 

However, by ra ising HIM EM to &57FF . 
continu ous memory is accessible up to that 
locat ion . When I asked whet her the scree n 
section could be used for Basic programs. 
as in the Atom , Acorn refused to com­
ment. 

I have tried it : sometimes it works. 
some times it doesn't. It's imposs ible to say 
why. beca use when it fails it produces the 
dia bol ica l BAD PR OGRAM error and all 
is lost. At leas t it should be poss ible to store 
data and/o r machine code in this area, but 
this has not yet bee n tried . 

I am aware that cri ticism of that e rror 
message- or rather of its consequ ence ­
is more a crit icism of BBC Basic than of its 
implementati on on the Ato m. but I st ill 
think the action taken is ridiculous. and I 
cannot th ink of any logical reason for it. 

I suspec t that the error occurs on the 
BBC boar d for rea sons over and above the 
one defined in the User', Guide. For 
insta nce. t idying up a program by adding 
an EN D statement will sometime s allow it 
to make one more run , and then report 
BA D PR OG RAM . and that 's you r lot. 
Acorn att ributes this to the use o f the A tom 
OS . 

Th e Atom utility ROM has to be 
tr ansferred to the BBC board and occup ies 
memory space from &6000 to &6FFF. 
Becau se of the add ress contents- if for no 
othe r reaso n - the RO M is unu sable and 
inaccessible in BBC mode. and the 
valuable ad dress space is wasted . Worse 
still. Atom COS, which run s at JOO baud. is 
the only one availab le m BBC mode . 

Since for the last eight month s o r so I 
have been *LOADin g and 'SA VEing a ll 
Basic progra ms as un -named files at 1.200 
baud with abso lute re liabilit y. I do not take 
kindly to returnin g to the tediou s JOO baud. 

It has been reported that , by care ful 
manipulati on of add resses. it is possible to 
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save programs in Atom mode. using the 
utility RO M Fast COS. To date , I have not 
been able to do so; this could be du e to 
some un expected effec t of the use of 
off-board memory. 

Acorn 's advice is aga in that this is due to 
the use of Atom OS. Th e lack of FAST 
COS will ensure that very little use is made 
of the boa rd by me. 

Hex numbers could not be INP UT from 
the keyboard dir ec t to a variable. The 
answer is to I PUT to a string variable. 
an d make the var iable = EVAL (string 
variable). It see ms that this is a standa rd 
feat ure of BBC Basic; nobody says so 
anywhere. 

Command control 
None of the BBC *FX co mmands is 
available . and the only VDU commands 
ava ilab le a re those co rrespo nd ing to the 
Atom control codes. plus one which places 
the cursor in a spec ified posi tion on the 
Screen, and one which mimics the com­
mand MODE 3, VDU3 1 and VDU16 
respec tively. 

If there are ot hers, I have not fou nd 
them . A nice feature is that VD U can be 
abbreviated to V.; V .00 is much easier and 

quicker to type than P.$00 . 
Other com mand s not impl emented are 

ADVAL (unde rstand able beca use there is 
no ana log to digital conve rte r), CO L­
OUR. E VELOPE (re sultin g in seve re 
limitatio ns to the SOU D comm and ), 
EOF, EXT#. PTR (all becau se there is no 
prov ision for DOS) , GCOL. POINT and 
POS. 

Com mands only partially impleme nted 
are VDU (a lready discussed). I KEY, 
IN KEY$ (input of negative number s not 
supported), SOU D (only one cha nnel 
and no Envelope parameter) . 

As has a lready been implied . the hex 
opera to r is·&• instead of '#'. The latter is 
used in the assemb ler to de note immed iate 
addres sing mode instead o f ·@·. 

The following OS routin es do not exist : 
OSGBPB and OSARGS . OSRDCH and 
OSASCI appear to be impleme nted by 
Atom 's OS WR CH . OS EW L has also 
disappeared , but its limited functions are 
obvious ly abso rbed elsewhe re. 

VDU21 , besides its norma l function 
(P.$21). deletes the whole of the curr ent 
line up to 128 charac te rs in length , during 
program entry only. 

Most keywords can be abb revia ted on 

entr y, but these are printed in full when 
listing; this makes them less readable, as 
does the use of variab le names - which is 
not only per mitted but positively enco ur­
aged by BBC Basic. Variable names are 
extreme ly wasteful of memory space, and I 
canno t understand why they should be so 
encouraged. 

Long befo re comput ers existed I was 
taught to alloca te letters or alp ha-num eric 
combinati ons to varia bles. While I con­
cede that variable name s may have a 
limited use, I shall co ntinu e to use a lpha 
and alpha-numeric variables. 

In general, BBC error codes. excep t for 
the BAD PROG RAM abominat ion, see m 
to be more helpfu l than thei r Atom 
equivalents. but there is one message that 
is not on ly useless but a nuisance. When 
LISTin g in BBC mode, Atom OS as usual 
is used, and exit from the List is by 
ESCAPE . BBC Basic print s out the 
unne cessary message ESCAPE AT LI E 
00, and in do ing so, it scro lls the listing up, 
by up to three lines - not disastrous but 
irritating and time-wasting . Acorn says 
that the message cannot be inhi bited and 
that it is due to the use-you've guessed it 
- of the Atom OS . 

Th ere is a 'bu g' in versions of the ROM 
that pre-date December '82, which causes 
a LINE FEED to be sent to the print e r. 
Thi s results in undesired double-line 
spac ing in some printer s. Line feed to the 
print er, says Acorn 's technical depa rt­
ment , can be inhibited by the com mand 
?& FE =O. 

Acorn says that use r-access ible vecto r 
add resses are the same as A tom equi va­
lents. They refuse to supply informat ion on 
Zero Page add resses, which they say is not 
available. 

Positive points 
Despite all my criticisms, however , there 
are desirable fea tures. 

Pr int formatting is a pleasa nt feature 
afte r the Atom's a lmost to tal lack of any 
such facility , as is the implementation of 
'prope r' string handl ing, and the total 
indepe ndence of strin g variab les on inte ­
ger variables. The freedom of choice in 
selec ting bo th inte ger and FP variables is a 

welco me inn o,ation. as is the freedo m 
from the need to dimension strin gs befor.: 
use. 

Many of the more useful commands, 
such as DEL , ELSE and ON E RR O R 
already appea r on most of the ut ility 



RO Ms and will not be new to Atom users. 
DEF and the associated F and PROC 

are potentially usefu l , but as ye t I have not 
experimented with them, and because they 
open up a totally new programming 
concept I am reluctant 10 do so. 

No doubt, though, that reluctance will 
be overcome given time. 

PAGE is a welcome simpl ificat ion of the 
? 18=#00 routine. 

C HAIN , which will accept an empty 
st ring as its argument. and which is 
equivalent 10 A TOM's • RU without the 
hassle. is a poten tially useful command. 
bur it is rest ricted in its usefulness by the 
lack of FAST COS. 

Overview 
The BBC board for the Acorn Atom is an 
exce llen t idea, potentially of great value 
and interes t to Atom owners. But the 

project has broug ht forth a half-baked 
product. 

I accept that the Atom can never be a 
BBC micro. Neve rth eless, with a little 
more dedication on Acorn's part it could 
have been much closer to it th an it actuall 1 
is. 

There is roo m in the memory map. and 
even a socket for an ex te nsion OS ROM. 
Also the space occupied by introducing the 
Atom utilit y ROM into the BBC memory 
could have been usefully employed in 
exte ndin g the OS. 

Acorn says it has no plans for any 
extension at the moment. 

In the final analysis, everyt hing depends 
on the view one takes of 'BBC Basic'. 
Acorn appea rs to conside r that it sho uld be 
a minimum imp lementat ion of the dialect 
with in the limits of Atom's exis ting 
hardwar e, and indeed the compa ny vir­
tu ally says so. 

I believe it should be the maxim um 
possib le implementation of the dialect 
within the physical limi1a1iom,of1he Atom 
- a very different thing. 

The crunch question is ' If I had known 
then what I now know, would I have 
bought the board?' The answer must be 
No. 

If you are consideri ng buying it you must 
form your own concl usions . If you have a 
fully expan ded Atom (12K+ 12K with 
VIA) and no inte ntion to expand further 
than th e BBC board, then it may be just 
what you are looki ng for. Otherwise . be 
warned. 
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The BBC Basic conversion card sits piggyback-style on the main PCB of t he Atom. In front of ii is the 
back of the keyl,Nrd, so the entire assembly is actually upside-down in the case. A few jumper 
connections are necessary. 

There's life in the Atom yet 
Acorn's Atom has more recently been 
overshadowed b) 1h grander TV-star 
rela11on the BBC micro . but 11\ a fine little 
micro in its own right . 

For only £ 174 you get a full-travel 
ke}board, between 2and 12Kof RAM and 
a 6502-ba,ed processor . You al,o get one 
of the fastest (but mm,l 1d1osyncra1ic) 
Ba,ic, around. and enough programmable 
I Oto sa1i,fy anyone. 

Of course. it isn't all milk and honey . For 
example. there 1sn'1 enough space inside 
the ca,e 10 take an1 more than a couple of 
the available expans ion boards, and one in 
particular. the co lour card. generates 100 
much heal for the rather inadequate 
vent ilation . 

Thal said. the Atom i, a ver} ·open' 
machine. meaning that (provided you can 
get the information) there are no tricks 
pre,enting you from programming 1110 do 
anything you want. 

The lack of memory will limit how much 
code can be squeezed into the little box. 
but tight programming can make 1l fit. The 
system has also been a,·ai lable 10 run 
Acorn's Econel ,ince last year, but since 
the developme nt of the BBC it isn't much 
used for that pur po,e. 

The Atom was in man} way, a 1e,1 
vehicle for a lot of the facilities now offered 
on the BBC micro. For in,tance, Econel 
was fir,1 configured on the Atom more 
than a year and a ha lf ago. using much the 
,ame system available fort he BBC. In fact. 
the Atom i, ,till u,ed as a contro l keyboard 
for the System 5 file ,er,er ,y,tem on a 
large BBC micro Econeted system. 

Although the Atom is likely to become 
obsolete with the development of the 
Acorn Electro n - the company's next 
under-£200 micro - it will remain until 
the n one of the better-equipped machines 
in that price range. 

Looking much like an anonymo us 
Com modore Vic-20. the Atom has on ly 60 
keys a nd th ose used for the curso r . II is nor 
equip ped with quite the range o f graphics 
keys availab le on a more mode rn machine 
such as the Vic. 

Colour problems 
The Atom has a lso suffere d from 

proble ms in impleme ntation of colo ur . 
Atom colo ur card \ VDU driver ch ip, 
6847. was or igina lly designed to be used on 
an Amer ican co lour system and has proved 
difficult to u,e on PAL syste ms. Unless 
modificatio n, are made. it is also frustrat­
ing for use with RG B-type monitors. 

The BBC micro has solved th is co lour 
prob lem by offer ing RGB. PAL and 
composile video signa ls as standa rd out­
puts. 

Alt houg h it is not expected 10 be used 
with disks as ofte n as the BBC micro. the 
A tom can accommodate a d isk drive. An 
A tom disk drive pack from Acorn will give 
you 92K of storage on a standard SV,in 
single-sided 40-track floppy disk using an 
Olivetti disk drive with its own separa te 
power suppl y. 

Unfortunately. the disk pack costs 
almost twice the price of the micro. which is 
likely 10 keep most Ato m owne rs from 
using such a drive. CW 
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ZX81-16K/DRAGON 32/BBC A+ B 

SPECTRUM 16/48 

ADVENTURE 200 (16k) 
OVER 200 PLACES to explore . Written in machine code 
and using advanced data compression technique s it 
squeezes a true fixed-map adventure into just 16K- all held 
in ram - no extra cassette reads or books of text. Unlike a 
randomly generated maze type game this is a real test of 
your tactical skill. It starts easy but the furth er you progre ss 
the more dangerou s and difficult the probleins become as 
you use objects around you to overcome obstacles and 
evade enemie s! More like a thriller than an arcad e game -
and you are the hero ! Flexible command format allows 
abbreviations and multiple word lines. 
Other games from Foilkade include :-
A W ARI - Ancient African game of logic 
FANTASTIC VOYAGE - (ZX81 16K only) Real-time 
simulation of micro-sub in human body . Real vascular map 
and fast m/code graphics . 
THE FOILKADE CHALLENGE : Buy both Adventur e 
and Awari and enter our prize competition . SAE for 
details . 

All games £5.95 Inc. 2 lor £9.95 3 lor £13.95 

£1000 IN PRIZES 

FOILKADE LTD 
'PCN3' , 66 LITILEDEAN , YATE, BRISTOL BS17 4UQ 

our NOW! 811 IDEAS 
FOR YOUR COIWUfER 

In the lnmac catalogu• of ideas 
for your computer check lo see 
what as ,n the latest issue for you · 

Cables, cables and more cables ! 
How lo order cuslom-bu1h cables . 
When to use screened cables . How to 
choose tht nght fJA RS-232 extens,on 
cables for your VDU 's and how to 
connect your Apple , Commodore , or 
othe r m,cros to Qwn< , Diablo , NEC 
printers . Compatibl, cables for 
connect:Jng new penphe rals to your 
DEC. Oat, Genenl , Hewlett Padwd , 
IBM, Osbourne , Systime and 
Tand y computen . 

Ufmm. Floppies Read about lnmac 
Plus - the Aoppy 
with a hfetune 
guarantee! 
Choose from 

,ach wit h a 3-year replacement 
guarantee. 

New ldus ! Douns of exoling 
new products - many never seen in 
Europe before now - and lots of 
helpful hints on getting more from 
your compu ter departme nt. 

Service and Quality - • promise 
you can rely on ! W, promise a next ­
day delivery se= of ou r products, a 
»<lay risk-FREE trial, and a U-month 
trouble-free quality replacement 
guarantee . 

Send today for you r FREE cata­
logue with no obhgabon to purchase 
- bul be warned· you will want to 

buy once you have 
read the lnmac 

catalogu• 
ideas book! 

FINANCIAL ACCOUNTING SOFTWARE 
from TRIDATA ••• 

. . . proven business software , specially developed for the 
Worlds largest retailer of Micro Computers , is now available on 

a range of machines which support the following 
operating systems: CP/M: MS-DOS* & TRS-DOS* 

FAST Business Software offers the discerning businessman powerful and proven packages that 
can be used individually or as a comprehensive company accounting system. 

Designed for the first time user, both the V.D.U. screen layouts and the comprehensive manual, 
ensure that the transition from hand written ledgers to a computerised system is painless. 

Over 3,000 individual Tridata Software packages are currently in use by businesses in the U.K. 
providing them with cost effective solutions to their accounting and payroll problems. 

The FAST suite of integrated business software comprises, sales ledger with invoicing, purchase 
ledger, nominal ledger, stock control and payroll. Each package has been developed with the 

needsoftheuserinmindand ,-------•~----, 
combined with the sophisticated PLEASE SEND ME DETA1Ls ABOUT lil/fST eus 1Ness SOf"TWARE I 

features contained within the I 
programs, FAST business I NAME I 
software is the ultimate choice I ADDRESS I 
for your microcomputer. I PCN'00/83 I .II!!!!!.... I TEL NO I 

!I&. ' -. - TRIDATAMICROSLTD .,FREEPOST. I 
·- - ~-- - - BIRMINGHAMB 5 4BR TEL:021-6226085 ' 

t=:. CP=IM::;;•::;;:•:11•__.--ol•Oog,oal!!!!l!l·--·c,,=eo,llpli;:;.t.,s:;;;;;. •-== - --=-eo,p IRS-005 •• .:;;:;;:;; fl!l ...,.'P - --- ---- - --
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Want to put colour and graphics on your machine? Let Max Phillips be your Lynx man 

The cat 
that 

catches 
colour 

11e Lynx has almost unri valled colour 
raphi cs. It 's just that geuin g the most 

from them can prov e difficult . Th e 
standard machine has eight-colour 256 x 
248 graphi cs on a 40-co lumn screen. and 
the re's a pro mise that memor y upgra des 
will soo n doubl e that to 80column sa nd 512 
x 248 graphics. 

Ever ything about the Lynx display is 
done in softwar e. So , as well as standard 
line-d rawing facilities. the Lynx can per­
form tricks such as user-defi ned chara c­
ters , sub and superscripts, double height 
charac te rs and so on. As with many micros , 
it 's possible to squ eeze a few extra colours 
out o f the Lynx. 

A standard grap hics character. code 
242, is a chessboa rd paltern. Pick the right 
foregro und and backgro und colour s with 
PAP ER and I K, PRI NTC HR S(242)and 
the close ness o f the dots gives the 
impre ssion of ano the r colour. Red and 
yellow produce ora nge. yellow with 
G REEN and CYA N gives another two 
shades of gree n and so on. Reme mber that 
you a re limited to the 40 x 24 character 
block s when using the se colo urs. 

Mak ing colou rs van ish . no t appe ar . is 
one o f the machin e's unique features . The 
Lynx uses thr ee separate bank s of memo ry 
to remember what is on the screen. one for 
each base colo ur red. gree n and blue . 
Using the PROTECT comm and , you can 
disable any or a ll of the banks and thu s 
preve nt particular colou rs from being 
writt en to or erased from the scree n. 

Thi s is more useful than it at first see ms. 
Its main use is that it makes progr ams 
faster . If only one of the bank s is workin g, 
then the Lynx has less to do when yo u write 
to the screen . So you ca n writ e reasonably 
qui ck animated grap hics in Basic. 

PROTECT also allows you to draw a 
background in one or two colours, PRO ­
TECT it and then move objec ts over it 
without disturbin g it. Again . use ful for 
anima tion. 

Th e extremes of PR OTECT a re easy to 
und ers tand . PR OTECT BLA CK switches 
all the co lours on . PROT ECT WHITE 
disables all the base colours and hence 
disables the scree n. 

In between , PROTE CT has some odd 
effects. If you have set PR OTECTCY A , 

I lgck ... .... ~ .... Cpl , ..... Wllltl 
R+ &+ I I R R+ I a 8+1 R+B -

Black Black Black Black Black Black Black Black -

Blue Blue - Blue - Blue - Blue -

Red Red Red - - Red Red - -

Magenta Magenta Red Blue - Magenta Red Blue -

Green Green Green Green Green - - - -

Cyan Cyan Green Cyan Green Blue - Blue -

Yellow Yellow Yellow Green Green Red Red - -

Whtie Whtie Yellow Cyan Green Magenta Red Blue -
Flp re 1- ahows the colourthllt actually appu n when a particular colour is selected uslnc PAPER and INK 
and a particular colour is PROTECTed. A duh Indicates thllt nothln&: appean. 
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then gree n and blue are disab led. Yellow is 
made up from red and green but try to write 
in yellow and yo u get red ... becau se 
green is switched o ff. 

Figure one shows what colours ac tually 
appea r on the screen with I K and 
PAPER afte r particul ar PROT ECTs have 
been exec uted . 

The Lynx support s a complet e se t of 
contro l characte rs to do eve rythin g from 
double-h eight characte rs to beep ing the 
screen. These ca n be used with PRI T 
Cl-IRS, VD U or built into string s using 
CHR S and + . They are strai ght forward to 
use but ther e are a few tr aps. 

All the sub and super script charac ters do 
is move thec ursord own and up three pixels 
respecti vely. So to print the chemical 
formula of water , you use PRJ NT 
" H ";C HRS( 29);"2";C HR$ (28) ;'' 0" ;. 
But be careful - any text immediat ely on 
the line below the subscript ed text will 
overw rite the boltom of the subscr ipt. So 
finish the subscript ed line with CHR S(31). 

To make best useo fth esecontro lcodes. 
you really need to use them with you r own 
defined charac ters. These ar e the eas iest 
ways to produc e spectacul ar graphi cs. 

Th e Lynx manu al provide s an easily 
used and reliab le me thod . But it's not 
perfect. It involves a lot o f typing. and 
there are problems with using the H IM EM 
and RESE RVE command to make space 
for the chara cter s. 
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If it's done in the program. it gradually 
redu ces all the ava ilable use r memory. If 
it's not in the program then you can't rea lly 
trust the use r to type it in . 

The re's a much quicker (a nd crud er) 
method that can handle up to 70 use r 
de fined cha racters at once. First conve rt 
the binary character definitions into hex . If 
that 's a proble m. use PRI NT#B I (X) 
where X is the binary number . Put a 
CODE instruction somewhere in the 
progra m, perhaps at line 1000, and then 
simply type all the hex byte s after in 
sequence. All the definitions must fit on 
one CODE line . Afterthat .a dda DPOKE 
G RAPHI C, LCT ( 1000) line to the 
prog ram and RU it. 

Hey pre sto , instant defined character s 
from code 128 onwa rds. ow suppose you 
wanted more sets of 70 char acte rs. Add 
them on different CO DE lines and use 
DPOKE to switch between them . 

As an exa mple. t ry a skinny space 
invader. Lynx characters are defined on an 
unusual 6 x I O grid and are ofte n better 
used in pa irs. En ter and run this: -
1000 DPOKE GRAPH IC. LCT ( 1010) 

IOIOCODEOO IE 2D2D 3F IEOC 122121 
A lte ring G RAPHI C usua lly messes up 

the cursor cha racte r . and CC HAR &2080 
will set it totheinvaderyou've just defined. 

There are lots of ways of animating such 
characters. The standard techniqu e on 
most micros is to define a shape spread 
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across two characte rs. in a se ries of 
positions , each a pixel to the side of the last. 
Printin g the charac ters in seque nce slides 
the shape across from one character 
column to the next. O n the Lynx, the 
PRINT @ command work s to a 2-pixel 
leve l. So il' s already got smooth charac ter 
animation . 

To get the appearance of life in the 
characters, it 's easy to alternate betwee n 
two slightly different versions o f the 

LIST 
l U CLS 
20 DPOIE GRAPHIC , LCTNCIOIU> 
:o DIM At. <~> <2> 
4ll LET AS IO)•" "~CHR S Cl28) 
50 Lf:T As (1 > •" "+CHR t, ( 129> 
bV LET F'• ll 
70 FOR X•O fO 118 
80 PRINT~X,b0 1A• <F>; 
90 PAUSE ~00 

100 LET F•ABSCF - 1) 
1 10 Ni::::lCl X 
1.ZO PRINT8X. bO;" " ; 
1;0 GOTO 70 

char acter. Ed it line JO JO and add the bytes 
00 IE2D2D3F IEOC 120COC. 

Thi s de fines the same invader as above 
but with its legs closed . By keeping the 
invader in a strin g a rray and using a flag to 
alte rnate ly se lect betwee n the two ver­
sions, it' s easy to walk the invade r across 
the screen ... try the program in Figure 2. 

Combin ing user defined cha racters with 
cont rol codes bu ilds strings that produce 
very complex grap hics when printed, and 
the str ings can also se t the colo ur . 

Defin e a Diamo nd usingOOOCOC IE3F 
3F IE OC OC 00 and charac te r 128. Set 
A$=CHRS(2)+CHR$(7)+CHR$(2)+ 
CH RS(2)+C H RS( 128) +C H R$(2) + 
CHRS(O)+C HR $(1)+GiRS(7) . PRI T­
ing AS produces a playing card diamond . 

You can eve n build multi -colou red 
characte rs. De fine each of the diffe rent 
colo ured bits as separate characters. Set 
the overprin t on (CH RS(2 1)), set the first 
colour and print the first part of the 
character . Then print a CH R$(22) to move 
the cursor back one characte r , se t the next 
colour . print the next piece and so on . 

Another simple dodge is to use strings 
that appear to be animate d when you 
PRI NT them . It can be use ful for explo­
sions, or per haps for waving the arms on 
some al ien crea tur e. Define the sepa rat e 
characters needed for the animat ion and 
the n jo in them together separated by 
backspace charac te rs. PRI NTing the 

] string flashes throu gh the various charac­
't; ters in sequ ence. I fit goes too fast then you 
::;: can slow it down by add ing in dummy 
l! characte rs such as a space then a backspace 

then a space then a backspace and so on. 
Using user defined charac te rs in this way 

is a good way to produce fast, co mplex 
grap hics in Lynx Basic. 

Th ere's no reason why yo u can't use the 
rath er limited set of ordin ary drawing 
commands to prod uce backgrounds, title 
pages and so on. A nd then you can use the 
user defined cha racters with PROTECT to 
produ ce fast animat ion during play. The 
Lynx has its se rious side . But it can be a 
great deal of fun . 

1010 CODE 00 IE :'.:D :W 3F lE OC 12 21 ::1 00 lE ~D :;:o ;F lE <)C: 12 OC OC 
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e Apple II mici;ocomputer was one 
of the first machine; to ha,e a 
loudspeaker directl} controllable 

from a program. and it was not long before 
seve ral rudimentary 'music programs' 
were circulating among enthu siasts. A few 
eve n went on sale. Music. 

• The se mostly were some kind of 'juke­
box' which would play a ;elec tion of tunes . 
The results were mostly awful. 

In general these programs used a form of 
'pia no' programming - the user entered 
notes by pressing keys. using either thei r 
musical names. or a keyboard mapped by 
sof tware onto the normal characte r­
keyboard. 

micro 
The notes were stored a, thev "ere 

entered and could be pla} ed ba~k. but 
editing was ei ther non-ex istent or so crude 
that it wasn't a lot of fun. 

Pseudo languages 
Rath e r better were the pseudo­

languages which allowed you to define the 
musica l sequence as a file. which was then 
read . interpreted and played. This pe rmit · 
ted a more sensible system of naming for 
the rrotes and their parameters . 

Such programs were not real comput e r 
languages. They "ere more precise!} 
syste ms which had certain features in 
com mon with languages. but "ere adequ­
ate for making some kind of noise which 
was not too painfu l to listen to. 

Their direct descendants are Forte from 
Softape. and the Electric Duet by lnsoft. 
Both operate as pseudo-languages and 
have a jukebox mode. altho ugh the 
Electric Duet also has a piano mode. 

Forte is the better of the two. since it ha, 
structures which allow conditio nal test, 
and loops. much like a real language . The 
Electric Duet has a handy Transpose 
command . thoug h. and the method of 
sound-generation is such that it sounds as 
though there are two voices playing 
simultan eously. 

Sounding boards 
A more effective met hod of sound 

generation is to use one of the hardware 
boards ava ilable. These cost between£ I 00 
and £250. depending large ly on the method 
the board uses to make noises. but al o on 
the sof tware supp lied. 

Easiest to use are the ones which don·, 
use processor time - this requi res the 
boa rd itself to have ;ome processing 
ab ility. The best examples are the Zapple 
o r Mockingboard . 

These use the General Instrument s 
A Y-3-8912 o r - 8910 programmable 
sound gene rato rs. This type of chip is 
almost as sma rt as a real CPU. and can 
make a sound which may last for several g 
minut es. ,lS 

please! 

To use these boards the prog ram merely-;; • . z 
has to sto re parameters for waveform and z .•., · 
freq uency int o the chip. one pa ir for each The program med sound is trigge red by 
of the thr ee cha nnels. A fourth . white settin g the volume on each cha nne l. and 
noise. chan nel may be mixed into any or all the programmable sound gene rator takes 
of the othe r cha nnels . The last step i; to set care of things unti l either the sound 
the enve lope parameter; for ;hape and dwindles to nothing. the volume registers 
frequ ency. are reset to 0. o r the P G is retriggered. 

30 

Another method is to use ,o me kind of 
digital-to-analog conve r; ion chip. which 
can be programmed to read a ,e t of 
frequ ency/volume pairs from a table in 
memory. The waveform can be set to:-

I ru1 Vvv1 AN I 
Examples of this kind of boa rd are the 

ALF synth esisers. Unfortunately. this 
method seldom allows more than three 
vo ices. an d beca use of the limited selectio n 
of waveforms will inev itably sound a bit 
buzzy . It also has the di,advantage that it 
puts a heavy load on the CPU . 

Much more sophisticated is the Moun­
tain Compute r music ;y;te m. This is also 
pretty clever and. pro,ided valid informa­
tion has been sto red in the n ght place. can 
play comp lete symph onies unassisted. Not 
on ly that. but it has 16 separate voices. 
eac h of which is fully programmable. 

The waveform o n a single voice may be 
made very complex. o r several simple r 
waveforms may be combined to produce 
dynamically cha nging sou nd . Since it uses 
DMA to read the data. the CPU is free. 

Interrupt s may be generated by the 
board ~o that the CPU may choose to play 
another table, after the waveform, raise or 
lower the volume either ove rall or on one 
channel only, or even chang e the table s 
dynamica lly, which will give very rea l­
sounding no tes. 

Additional hardwa re may be used to 
improve the efficiency of the syste m such 
as the Soun dchaser or alpha Syntauri 
keyboa rd controllers , which add a full 
musical keyboard to the machine. 

Real instrument 
When the full software is run with such a 

setup, the Apple becomes a real musical 
instrum ent. fully capable of producing 
concert-quality output. The sof tware 
allows the use r to de fine a wavefo rm or 
envelope , enter the music eit her as mu sical 
notation (complete with accent s. dynamics 
and so on), or directly from the keyboard . 

To give some idea of the power of such a 
system , compare it with a professional 
synthe siser of similar abili ty. 

The Synclavier. made by New England 
Digital. is a fully digital 32-channel synth. 
It has a 68000 processor and an 88-note 
keyboa rd . To get comp lete contr o l ove r 
waveforms and so on. you have to add a 
DE C VT 100 terminal and Scientific XPL. 
a very high-speed language. o r a spec ial 
package written in it. 

The cost o f this Jot co mes to some 
£35.000. Not exac tly budge t-pr iced. but 
this is a mind-boggling machine. On the 
other hand . an Apple 11. the Music System. 
keyboard and contr o ller and some con­
trolling software will give half the number 
of voices an d much the same capab ilities at 
a cost o f about £2.000. 

Overall. the best-sounding. most flexi­
ble system is the Mounta in Computer 
system. 
Details of tlrese and similar products are 
available from tire larger Apple dealer . 
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BACK UP VISICALC AND 
ALL YOURVISIS 

QUICKLY AND SIMPLY 
Copy II Plus is a versatile software back-up system, capable of 

backing up all visis, as well as most other protected software . 
Its fast - only 45 seconds for Fast Copy, less than three minutes for 

Bit Copy. 
Its simple - menu driven for ease of use with full instructions on 

backing up dozens of popular programs . 
Its comprehensive - it includes all the file handling and DOS utilities 

you will ever need . 
Its priced right - at around half the cost of similar competing 

products . 

,Copy II Plus - only £35 + V.A.T . 

Send cash with order , or quote your Access or Diners card number to : 

COPY I/PLUS 
COPY 
COPY 
COPY 
C!)[l](![:]r.J[D[!J 

E30[]iJ~r.Jm~ 
Orchard Software , 17, Wigmore Street , London W.1. Telephone 01-580-5816. Dealer enquir ies welcome . 

South London's Largest 
Microcomputer 
Centre 

STOP PRESS 
IN STOCK NOW 

Sinclair Spectrum l 6K ... £ 124.95 
SinclairSpectr um48 k ... £174.95 
P&P FREE. Immediate despatch on receipt of order 
or co me and collect over the co unter r,----------------------, 
I 

To: Vision Store . 3 Eden Walk Precinct . r-.. ~ I 
Kingston-on -Thames , Surrey. ~ ._ 

I Please supply ... I 
I I 
I lenclosemychequeforE I 

3 Eden Walk Precinct, I orchargemyAccess/BarclaycardNO ........ · I 
Kingston-on-Thames , Surrey. I Name Signature . ........... I 

I Address I 
__ ~_e_l:_0_1_·5_46_9_8_7_4 ________ L __ ___ · _____ ·· ------ ·· .. · ·· _ _J 

PCN APRIL 1.1983 31 



32 

Pro Pascal 
Full ISO Standard Pascal 

Pro Fortran 
Full ANSI 66 Fortran 

These implementations individually meet 
the most demanding requirements. And they can be 
combined together, allowing applications to take 
advantage of the best feature of each language. 

Available now for Z80 micros with CP/ M 
or CDOS. Each compiler costs £220 + VAT, for a 
single-user licence. 8086 and 68000 versions under 
development. 

Prospero Software Ltd . 37 Gwendolen Avenue London SW15 6EP Tel : 01-785 6848 
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'learning to use the ZX Spectrum 
Computer' by Robin Bnldbeer, 
published by Gower at £5 .95 
(pape,t,ack, 76 pages) 
Thi s boo k out lines the ways in 
which Sinclair Basic ca n be used 
to exploi t the capab ilities of the 
ZX Spectru m in just 76 pages. 
The user manua ls take 262 
pages. 

Manuals are usually a neg­
lecte d compo nent in the typical 
micro package. In this case, 
howeve r , the pu blication o f an 
alte rnat ive guide cannot be 
interpr e ted as an indictment of 
the manufa cture r's own 
offerin g. 

Its auth or, Rob in Br adbee r, 
co-wro te the introd uctory 
boo kle t and edited the prog­
rammin g manual fo r Sinclair . 

If you have a Spectrum , find 
the documentation reaso nably 
useful and want to move on to 
bigge r and better thin gs. this is 
no t the boo k fo r you. But if yo u 
find the manual difficult to 
under stand , the same inform­
ation couched in different te rms 
may shed a litt le light. 

The boo k would certainly 
serve as good pre-investment 
reading for prospec tive Spec­
trum owners. IS 

'CP/M Revealed' by Jack D 
Dennon, published by 
Wiley-Hayden at £10.90 
(pape,t,ack, 180 pages) 
'No expe rience necessa ry' de­
clares Jack D Den non to set yo u 
a t your ease from the start. 

He might add : ·Large 
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amount s o f desk space vital' , for 
CPIM Revealed requ ires you to 
sit at a micro and consult five 
other manuals. 

But do n' t be da unte d . Den­
oon aims fo r clarity, and he uses 
other sources to back this up. 
Eve n so, his desc ription o f a 
cursor in the ope ning pages 
might strike even the gree nes t 
as pat ronising. 

He a lso has a tendency to 
show how but no t why. Thi s 
makes theo retical expla nations 
merc ifully brief but occas ion· 
ally baffling. 

For exam ple, having mas­
tered the cursor you a re led into 
a beg inner's guide to Basic, 
which unacco untab ly lurches 
into comm ands that you might 
well manage to avo id for yea rs. 

But thi s is a pract ical boo k. 
Every step it ta kes can be 
mirro red on screen . As the 
boo k prog resses Den oon 
warms to his subj ec t and gives 
very lucid tr ea tment to comp lex 
matte rs. 

Where a com prehe nsive 
coverage o f the options offe red 
by CP/M would be too long, he 
st icks to brevity and po ints out 
where to find the full story. 

But CPIM Revealed is as 
good as its word and is a boo k to 
spe nd time with . DG 

Tiny --. ..... ..., ... .-..., 

'Knowyourl>ragon' byDonMunro, 
published by Tiny at £5. 95 
(pape,t,ack, 188 pages). 
Dr agon users will love th is 
book , if on ly for the Bill Tid y 
cart oo ns th at pepper the text. 

Illust rations apa rt , this is a 
remarkably lucid and enjoya ble 
expos ition o f how the Dr agon 
works. 

Don Munr o wro te the book 
in Switzerland 'w hile I was laid 
up with numerou s injuries and 
the rest of myfam ilys kied' . The 
mount ain air has inspired a 
boo k that is und ers tandable for 
first-time users without ta lking 
do wn to those who have a gras p 
of Basic. 

Functions, loo ps, str ings and 

arrays are well covere d . as are 
the Dr agon's sound and colour 
capabili ties. 

On e aspec t i rea lly liked was 
the generous use of sample 
prog rams to sup plement the 
explan ations - 95 in tota l , 
ob tainable on cassette from the 
pu blishe r at £6.50. 

Equ ally use ful is the appe n­
dix which acts as an easy 
refe rence guide to Bas ic state­
ments, system commands and 
library functions. 

The book is subt itled 'a 
frien dly guide to a friendly 
com put e r'. Users of the Dragon 
will not find this boo k a dis­
appo intm ent. RB 

'Enter the Dragon' by Colin Carter, 
published by Melbourne House at 
£5.95 (paperllack, 200 pages) 
In the old days shops sold th ings 
ca lled compendium s, large 
boxes that held ludo, snakes 
and ladd e rs, tiddlywink s and 
the like und er one lid . 

Col in Ca rter's boo k is the 
mode rn eq uivalent. Its 30 prog­
ram s, games for the most pa rt , 
will fill many a ra iny afte rnoo n . 
All you nee d is a Dragon 32 and 
a stea dy typ ing finge r to copy 
Mr Carter's listings from the 
boo k to the system. 

But ludo neve r pretended to 
teach you much , apart perhaps 
from stoicism. Ente r the Dra­
go11 is more ambitious and it is 
intended to improve your gras p 
o f comput ing in ge neral and the 
D ragon 32 in particular . 

It begins with an introduction 
to the machine's keyboa rd and 
a couple of tips o n p rocedu res. 

Th e con tents - progra m 
listings o f various lengths- are 
split into sect ions: general, 
edu cational, gamblin g and so 
on . There are utilities of a kind 
in the mathema tical and ex­
tended applica tion sect ions, 
and ha rmless fun under ac tion, 
arcade games and strat egy. 

Before each progra m the 
auth or gives a descripti on and a 
brea kdown of the program's 
structu re and variables. Some 
have spec ial notes and hints. 

You may neve r have as much 
fun with ludo aga in. DG 

'Programming with Graphics' by 
Gany Marshall, published by 
Granada at £5.95 (papertlack, 
120 pages) 
If you enjoy progra mm ing the 
chances are that at some stage 
you will want to try your hand at 
graphics. 

Ga rry Marshall's book would 
be a useful startin g point. 
A voiding complex mathe· 
matics, he stee rs the reade r 
thr ough the pitfa lls and advan· 
tages of the different forms o f 
grap hics ava ilable on micros. 

The boo k , un like many on 
this subjec t , is machine inde· 
pendent. Thi s may cause con­
fusion at first as the Basic syntax 
used could be differen t from 
that on your machine. 

Howeve r , the ap proac h has 
its merits as it enables a full 
desc ription to be given o f block, 
pixel and line grap hics in a clea r 
and concise way. 

Anyo ne thinkin g of buying a 
micro will find the appe ndix 
particularly helpful as it des­
cribes the fea tures of the lead­
ing machines and their graphics 
capabilities. 

The boo k really comes into 
its own with its discussion on 
how to dr aw lines, curves and 
shapes. The text is illustra ted 
with exa mples and streng th ­
ened by the inclusio n o f Basic 
sub-routin es, which will make 
graph ics program ming eas ier. 

Some micro users will find 
the trea tment of advanced sub· 
jec ts like th ree-dim ensional 
graphi cs and animat ion some­
what cursory. They should not 
be too surprised as the boo k has 
no pretensio ns to be ing any­
thin g other than an int ro­
du ctory text. RB 
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1. GREAT BRITAIN LIMITED. 
You are PM and Chancellor. Fight 
INFLATION and UNEMPLOYMENT, 
balance the BUDGET and try to stay 
POPULAR 
ACOR N USER Highly Of'fOYable 
ZX COMPUTING · • A challenglng game 
MICRO UPDATE: Adfeom for 
megolomanlacs 

£5.95 on cassette 
** AMUSTFORELECTtONYEAR ** 
2. INHERITANCE 
A 2 part game packed full of features. 
Try to gam your INHERITANCE m part 1 
and if successful takeover the 
PARADISE COLA Co. m part 2. 
PERSONAi. COMPUTER WORlD : . Well 
presented ond good volue for money 

£5,95 on cassette 

3. THE WORLD TRAVEL GAME 
A game tor 1 or 2 players 
Your aim is to collect 6 souvenirs from 
around the world (from Russia to 
Falklands) in the shortest possible time 
Cope with HIJACKS, STRIKES. 
THIEVES. CASH SHORTAGES. 
BANKRUPTCIES. BAD WEATHER, 
ETC .. . World Map & full instructions 
supplied. 

COMPUSENSE 
Software for Dragon 32 

P.O. 801169, 286d Green unes , Palmers Green, London N13 5XA. 
Telephone: 01·882 0681/6936 

1. DASM Machine Code DRAGON cartridge £18.95 
A lrue 6809 assembler tor I he DRAGON Compu ler Assembly statemen ls are 
entered ,n BASIC mode and can be ,nterm,xed wolh BASIC s1a1emenls Use 
BASIC for load and save and for ed111ng source-simple and no lime wasled 
learning new commands A soph1sloca1ed product tor a demanding lask 

2. Hl·RES Machine Code DRAGON cartridge £25.30 
Tired ol thal 32x 16 display ? Hl·RES replaces the standard DRAGON 
Display with a full 51 character by 24 hne display Ten different character sets 
(lroclud,ng most European languages ). User deilnable characters Mix High 
resolut ion graphocs and I ext on the same screen . Re tum to the slandard mode 
al any tome A must tor the serious programmer and essential for business 
programs We repeat that this replaces the BASIC mputoutput routines -
BASIC runs ,n 51 by 24 mode' (Available end March) 

3. DECODE Machine Code COLOR/DRAGON cartridge £18.95 
This cartridge could save you a small fortune• DECODE converts TANDY 
COL OR programs to DRAGON format or voce versa loed a TANDY COL OR 
lapeonyourl>RAGON . ora DRAGON tapeonyourTANDYCOLOR. and run 
DECODE 10 convert the program 1nlo the olher BASICI (Prove 11 woll<s -
convert 11 back aga,nl) Now all you COLOR computer owners can lake 
advantage of all that lovely DRAGON software! 

4. DEMON Machine Code Monitor COLOR/DRAGON cartridge £18.95 
A complete syslem for enlerong machine code programs . as reviewed in 
Popular Compu11ng Weekly Vol 2 No 4 - ·easy 10 use a useful loo! . 
reasonably prlCed" 

5. SPACE RACE Machine Code COLO RID RAGON cartridge£18.95 
cassette £7. 95 

Action packed arcade game Chase around lhe track destroying hordes of 
ahens- walch out for lhe m,nesl Uses kevbOard or Joysticks 15 skill levels , 
high resolution graph,cs , sound Addohvef 

BBC ONLY: 
£6.95 on cassette 

Available from your local compuler shop or direct from: 

6. C· TREKBASIC COLOR/DRAGON cassette £7 .95 
Super space advenlure game . graphocs and sound. destroy the Khngons 
before lhey gel you 
7. DESERT GOLF BASIC COLOR/DRAGON cassette £7. 95 

SIMON W HESSEL SOFTWARE, Dept. P 
High resolulion display and good sound effects 

15 Lytham Court , Cardwell Crescent , 
Sunnlnghlll , Berksh ire. Tel : Ascot 25179 

8. POKER BASIC COLDR/DRAGON cassette£7.95 
Fast action, excellenl graphocs and sound . machonecocfe ass,sled for speed! 

24 Hour despat ch 1 Year guarantee 

9. PIRATES AHOY BASIC COLOR/DRAGON cassette£7.95 
An advenlure game Solve the puu les 10 fond all lhe lreasure- absorb<ng 

BBC32K SPECTRUM 48K 
Aulhonsed D1slnbu1ors for Spectral Inc USA. TSC !roe. USA. CSC lroc USA 

Order by ACCESS VISA or cheque by lelephone or posl 24 hr answerphone 
servoce 

[7 95 

[7 95 

£795 

[7 95 

[7 95 

Plly ag.11n11 the compute, or w.1ch rt eotve 
I Chess prot,6em . 14 i..... (14 .95 

W ord Proce ssor 
A rtillty fled>N lext tdting 1ystem for the 
Shatp w.th .. the necesaarv c:ommlnds 
Suitable tor moct pnnters 

Bas M od 

~~'r:~he~s:&= 

C27 95 

(19 95 

Club Go ff 
9 or 18 hoM coune fo, 2 ~ Ju11 lllle 
the game- even Nndac,s 

Chock -a-block 
For the quick th1nke, Son of four -ltdod 
doffwK>el VfKY habft forming 

Global W ar 
Comptex Wlf·oame for 2 pAeye,1 lnvotv. 
troop movemtntl by land , ... end .. , 

M ountain Rescue 
Using ontv a map, find the 1111 of an w crah 
crash Don 't get k,Ued 

Basi c Tutorial 
tf you find the Sharp manual d,ff icuh to ·--·""'""--Scoop 
Bus,neu decdlOtl g...-ne Edrt and pnnl a 
~ aga.nst umon oppot,nlOn 

Cyfax 
Dloc>h« coded,,__ 4 - ot 
drifficutty 150,000 .000combtnltionl 

Multi -lingui st 
A.JI purpose IUIOf fOf most Europetn 
ltnguages T•t• keipt on dat1 t1P91 

Database Filer 
Hok:tl up to 1.000 records Fu• INt'ch 
f8cil1tMt'I Very uteful end t,mple 

[7 95 

[7 95 

[7 95 

[7 95 

[7 95 

[7 95 

[7 95 

[7 95 

( 14 95 

You can now use ACCESS for telephone or mail order (24 hour service) . 
Please remember to give your name , full address , card number and 

state whether for Sharp MZ-SOK or MZ -80A . 
Don't forget - our prices are fully inclusive - NO HIDDEN EXTRAS . 

Send for our extensive catalogue NOW 

GET ANY lWO OF THESE 
FREE 

M aster Builder 
Aepw the wall WTth random bkM:ks thlt lhl 
CC>mp<lllfP<OV>deoT_,_lhape 
recogn,tlOt'I . For ltl -on Good game 

Five·a·side 
Mofe 1Mn the U$Ual computer IOOCef A 
,.., metch aga.nst the compute, 

Go ld M ine r 
F'tnd the, ... gold in • con"lpe,c game 

Three Ca rd Brag 
Trytobtuff - thecompu t• doel . 100 

Tra cker 
FNI ruct.om needed fo, this t-.li; 

Ace Racer 
Ten rrile r.iv course - needs lkiiN 

M ine f iel d 
Lure the comrMndol on10 the n'IIMI but 
don ' t get c.ught Though1 needed hef1 

Giant M ath s 
Huge figur• Ind humofous ffliltSN08I make 
me1h1 fun 15-11 yea, okts l 

Super -mouse 
You«• the at C... vou get the mce 
befo,e Supe, -mouse ge:11 vou 1 

Space Chase 
c~ and .... requwed to catch the 
1hen hldtng on popul.tted plenet1 

Fisherman Fred 
Hetp Fred catch hll tN IS-11 '(HI oktsl 

Safe -cra cker 
Protect the veuh1 from .,mtd bwldit1 

Up Yours 
Chlrktlf lnlityM, - fo, fun ontytll 
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Arcade Action 

Arcade Action 

Battling the bugs 
VIC-20 
._. Manarovc n,,n r 
'Life'/Shoocing game.,..._ 
Vic-20. joystick optiona l ..._ 
£7.9S ~ Audiogen ic. 
0734-S9S647 ~ Casse tte 
......... Machine code .. 
...._ None lllllll: M1il order 
hip llree t dellen . 

Life. chat well-worn classic 
amo ngst comp uter games. has 
inspired any numb er of imi­
tations and spin-offs. 

He re is one with an added 
twist for !he unexpanded Vic-
20, where as well a, breeding 
and dying. the livingcelb which 
are the scars of 1he game mus! 
fend off a11acks from savage 
germs. 

Objectives 
You siart 1he game with a 
numb erof cells. and you rt ask is 
to move a round, creat ing as 
many new cells in yo ur wake as 
poss ible. Bu1whileyouarebusy 
addi ng ce lls IO your swamp, 
!hey are equally busy being 
a11acked by invading ·germ 
microbes '. 

As soon as all the cells have 
been wiped out . 1he game ends. 

First impressions 
Mangrove comes in either 
keyboard or joys1ick versio ns, 
bot h supplied on !he same 
casse11e. The packaging is fairly 
simple. 

In play 
You move abo u1 1he scree n 
using a ralher peculiar set of 
keys, if you haven't gone for the 
joysiick op1ion . The leller U 
lakes you up. bu1 you use N 10 
move downward s. For B 10 go 
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lefi. and K 1ogorigh1. I couldn'I 
fathom ou1 !his thinking . 

The sound effecis include a 
heartbea1 !humping which 
accelera ies as 1he end draws 
near-an idea l wayofinsiilling 
panic in the player, as 1he 
invenio rs of Space Invaders 
found . 

I found chat generally. 1he 
game doe n'I lase very long . 
Th e ·germ microbes' muse carry 
bubonic plague or someth ing. 
because they are so effect ive al 
flaltening your helpless - or 
nea rly helpless - cells. 

You do have one defe nce 
agai nst the invading microbes 
- just take a pill . You are 
issued with three ·smart pills'. 
which will knock ou t all !he 
microbes on the scree n . bu1 like 
all ultimale dete rrenis. 1hey 
need 10 be used sparingly . 

You won 't gel any more uniil 
you have noiched up a score of 
5,000 point s for ce lls add ed, so 
you really have 10 plan your 
game ahead. 

Verdict 
I asked the kids 10 cry ii ou1, but 
none of them liked it . and all 
abando ned it quickly. I think ii 
migh1 be a different s1ory wi1h 
adult playe rs - !he game's 
app arent simplici1y will intrigue 
aloiofpeople, and I can see tha1 
!his is one game which could be 
very addict ive indeed. 

Kart Dallas 

RATING 
Lasting appeal- ~~~~ 
Playability- ~~~ 
Use of machine- ~~~ 
Onrall value - ~~~ 

Nuclear round·usP­
V1e-20 

.... Mutan1 Herd 'HI # 
Arcade game S,-..: Vic-20. 
joystick opt ional ..._ approx. 
£24.9S ~ ThomEMI . 
01-8362444 ~ Camid ge 
......... Machine code.., 
..._ None llllll8: High 
street dellen . 

Mu1an1 I lerd comes as a wel­
come relief from 1he lase r­
bombing space invasions of the 
conventional arcade game. It is 
certain ly an aggressive game, 
but it's a bit less mindle ssly 
savage than !he average alien 
shooto ut. 

Here, at any rate, you have to 
herd hostile creatu res aro und 
the screen ra1her lhan slaughter 
them whole sale. 

Objective 
:A swarm of scurry ing mutant 
entities mu;,t be herded away 
from their objec iive - a pul­
sating nuclea r power house, in 
the ce ntre of the screen. whose 
pluto nium they crave. 

There' s also a second part 10 
the game. in which you must 
des1roy the bur rows and queen 
of the mutan1 herd . One ortwo 
players can lake part . 

First impressions 
Mu1an1 I lerd comes as a ROM 
cam idge 10 sloe in10 1he expan­
sion port of 1he Vic. It 's sup­
plied in Thorn EM l' s siandard 
big, chunk y plasiic box. 

In play 
Like mos1 games of iis 1ype. 
Herd really needs a joys1ick 10 
be enjoyed. You can conlro l ii 
from 1he keyboard , but I didn'1 

"' 

find it at all easy 10 play in this 
way. 

The game was an unmiti­
gated success with the kids who 
tried it. 

They didn't see m to miss !he 
zap-pow violence of 1he more 
common 1ype of invaders game 
and !hey raced it highly for 
lasiing interest. 

Can there be a greater acco­
lade? 

The re is no way of se lling the 
skill level of the game - it just 
gets more and more difficu lt. 

In the seco nd part of !he 
game lhings gee harder too . 
You have a purp le mutant­
slayer under your control , but 
this can be expe nsive beca use if 
you manage to guide it off the 
screen instead of into the bur­
rows . you lose a life. 

The sounds are the kind of 
noises you have learned to 
expecl compu1erised mutants 
to make, and the graph ics are 
rudimentary but effective. 

Verdict 
This game has pitched it just 
about right. It 's difficult enoug h 
to stretch most playe r' hand ­
eye co-o rdination, yet it is no! 
so difficult that you ' II be fo rced 
to give up in disgust. 

And ii is origina l 10 have an 
SF game in which !here is 
almos1 no dea1h and des1ruc -
1ion. It could eve n become a 
classic. Kart Dallas 

RATING 
Lasting appeal - ~~~~~ 
Playability- ~~~~ 
Use of machine - ~~~~ 
Overall value - ~~~~~ 
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Compendium 

All your.favourites 
DRAGON32 
... GamcsCom~=m 
......._ Games Dragon 
32, preferably with a Joystick,.... 
£7.95.......,Sal amander 
Software0273-n1942.-.... 
Casscnc ........ Basic...., 
........ Tandy Colour Computer 
ducncxtmonthCIIIIIIIIMailordcr, 
27DitchhngRoad, Bnghton . BN I 
4QL, Spectrum, Boots and others. 

All you r old co mpute r game 
favourites are here . The Sala­
mander software games com· 
pendium presents most of the 
simpl e com pute r games for this 
micro on one casse tte. 

From the rea l world there's 
horse racing, blackjack and 
noughts and crosses. From 
computer folk-lo re there 's 
Kingdom, Lunar Lander and 
Hunt the Wumpu s. 

Th~se are the sor t of prog­
ram s that people lea rning to 
program will eventu a lly write 
for the mselves. So the casse tte 
is a handy shortcut to lea rning 
some tricks for nea t presenta· 
tion and so on. The games 
compendium is a handful of fun 
but the re's nothin g on it that 
would be impossible to do 
yourse lf. 

First impressions 
It 's well presented in a librar y 
box but the instructions inside 
are on a shoddy A4 shee t . On ly 
Lunar Lander qualifie s for any 
written documentati on - the 
rest of the page tells you how to 
run each program . 

In play 
Th ese a re all well-written Basic 
program s, and several have 
thei r mome nts: you ca nnot help 
laughing when a horse kee ls 
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over in the horse-rac ing game 
Donkey Derby. Others call out 
for bette r presentation . 

Kingdom, in which you rule a 
count ry by care fully redistri· 
butin g your wealt h between 
buying new land and feed ing 
the peasa nts, has a neat paging 
facility so that the scree n is 
regularl y cleared . 

Th e trouble is, you make all 
those critical decision s of state 
just afte r all the releva nt in­
formation has disappeared 
from view! 

There's a lamentable lack of 
orig inality in the games. 
Th ey' re not that much different 
from their ten-yea r-old te le­
type-bo und predecessors . 

Hunt the Wum pus still con­
sists of tracking a sleep ing 
monster round a dangerous 
network of caves. It 's still 
played with cave numbers and 
paper rathe r than the amazing 
graph ics version Texas came up 
with for the TI 99/4 micro. Old 
Wumpu s-hunters will have no 
trouble bagging a few Wumpi 
and bold ones will still have a lot 
to learn . 

In Lunar Lander you have to 
land aspaces hip on the moon. It 
is the on ly reworked program as 
well as being the only one to 
dare to use the Dragon's high· 
resolution grap hics. It's surpri ­
singly difficult, particularly as it 
follows the suicida l Noughts 
and Crosses program. 

Lunar Lander is also the only 
program on the tape needing a 
joyst ick - it' s a bit naughty of 
Salama nder not to provide a 
keyboard op tion as well. 

The program offe rs vario us 

leve ls of play involving winds , 
gravit y and so on, but I found 
myself getting a bit suspicious of 
the mathema tics involved , 
especially when I saw my 
spacec raft bounceoff theside of 
the scree n . 

Verdict 
The games compendium is a 
good way to see some of the 
thin gs comp ute rs can do and the 

sorts of games peo ple used to 
play with them. It's not a bad 
idea for peop le who 've just 
unp acked their Dragon. But 
don't expect its fun-value to last 
long. 

Max Phillips 

RATING 
Lasting 1ppe1l-~~ 
Playability-~~~ 
Use of the machine-~~ 
Over11l-~~~ 

Card game 

Going it alone 
SINCLAIR SPECTRUM 
.._ Pat,ence ......... Card 
game.,.... ZX-Spectrum, 16K 
..... £5.95.......,H avcn 
Hardwarc094686627,.._. 
Casscnc ........ Basic...., 
........ ZX81duenextmonth 
CIIIIIIIIMailOrder,4AsbyRd. 
Asby, Workington.Cumbria 

Playing Patien ce on your Sin­
clair Spec trum sound s a little 
odd. Afterall,acomp ute r game 
is supposed to provide oppo­
nent s and tea m-mates when the 
real thin g is in short supply. But 
the Haven Hardware patience 
cassette doesn't play by itse lf. It 
merely acts as a hi-tech pack of 
palying cards. 

Objective 
Pati ence plays an ordin ary sing­
le-pack Carlto n, the patience 
most peop le play. Th e cards are 
deal t into seven column s with 
the base of each being face 
upward s. Th e idea is to build up 
the four suits in order , uncover ­
ing hidden cards and incorpo r­
ating the remainder of the pack 
as you go. 

First impressions 
Th e cassette comes in a sea led 
polythene bag with a scruffy A4 

instruction shee t. One side of 
the cassette has the title typed 
on a small label and glued in 
place. Th e instru ction sheet 
proudly names Haven as the 
winner of the Daily Express / 
Philishave award . It couldn 't 
have been for presentation. 

Th e program itself is a much 
more profe ssional product. 
There's a separa te 'leader ' 
program to check that the 
Spec trum is loading all right. 

In play 
Th e program presents a tidy 
card tabl e, the cards being 
shown as 1 to 9, J , Q , Kand A 
followed by the ir suit. It is 
usable in black an d white but 
you lose the red of hea rts and 
diam onds. 

Playing it is simple . You 
specify where you want to move 
a card from and to by pre ssing 
its column number , P for the 
pack or S for the suits box. The 
Delete key is disabled , so if you 
make a mistake you must think 
of an illegal move in order to 
correct it. Haven lets you repl ay 
a game from the start without 
shuffling the pack , so you can 
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have several attempt s at a 
rott en hand if you n~ed to. And 
that 's all there is to it. 

Verdict 
Computerisa tion has brought 
two major changes to patience . 
It 's harder to cheat, though 
Hav en make the game easier by 
letting you turn through the 
pack an unlim ited number of 
times. And you don 't have to 
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waste time shuffling and --- - ~ 
straightening out column s of O 
card s. It might be an interesting 
demo if the program played 
itself. But as it stands, it's an 
odd way of passing the time. 

Max Phillips 
RATING 
Lasting appeal-~ 
Playability-~~~~ 
Use of the machine-~~ 
Onrall value-~~ 

2 .a. 2 ? 7 ------·­. ~· •• 
--. -----• ... ... boa rd for two players. Playing 

the program involves a frustrat­
ing delay which isn't he lped by a 
show of obviously random 
numbers while it is ' thinkin g'. 

Verdict 
It's a less sophisticated ve rsion 
ofthe game thanitcouldbe . But 
if you fancy a comput er game 
which uses your brai n rather 
than yo ur fingers, this one will 
give you a run for your money. 
It' , a welcome addition to the 
thin ranks of Dragon software. 

Max Phillips 
RATING 

30 board game 

The pro gra m plays a simple 
and persistent a lgorit hm which 
never misses a trick. You nee d a 
fair amount of wit to beat its 
brute force calc ulations. But 
anyone who unde rstands ordin­
ary noughts and crosses and 
who is prepa red to concentrat e 
should have littl e trou ble learn­
ing to beat it. 

Lasting appeal-~~~ 
Playability-~~~~ 
Use of machine-~~~ 
~erall value-~~ ~~ 

Every way but lose 
DRAGON32 

"- Vulcan Nou,:dCrosse s 
......._Gam e Dragon32 
.... £7.95 ......... Salamandcr 
Softwarc0273-771942F....a 
Casscttc ......... Bas1c..., 
..._Tandy ColourComputcr 
ducnextm onthOlllllbMail order. 
27 DitchlingRd, Brighton. BN I 
40L;Spcctrum. Boots and other 
dealers 

It doe sn' t take a grea t mind to 
figure out Vulcan noughts a nd 
cro sses. It 's that old comput er 
classroom favourite 30 
nought s and crosses. The only 
novel ty abo ut the Salamander 
ver sion for the Dragon is that 
the company appears to be 
confused between an old boa rd 
game and the way Mr Spock 
used to play chess. 

Objective 
The game is played on a 4 x 4 x 
4 cube , displayed on the screen 
as four planes of 16 squares. 

Th e objec tive is to make a 
line of four po ints in any of the 
possib le directi ons. The pro g­
ram is sensibly protected from 
keying erro rs. 

First impressions 
This is a very competent version 
of the game. It comes in an 
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impre ssive librar y case com­
plet e with a colour cover pie . 
I lidd en behind this is a scruffy 
photocopi ed A4 shee t proudly 
titled Instructi on Manu al. The 
instructions vary from being 
rather obvious ('Place the cas­
se tte in the casse tte player') to 
omitt ing to mention the object 
of the game . 

In play 
As with most 3-D games o f thi s 
type, Vulcan Os and Xs' big­
gest weak ness is in its design. 

Noughts and crosses a re en­
tered on four sepa rat e adjacent 
grids. 

It 's usually hard to visualise 
the 3-D e ffect but , of course. 
the co mput er has a 'perfec t' 
representation of the boa rd . 
The progra m also falls into the 
trap of using co-or dinat es for 
moves. It's primarily a game for 
children and they may have 
littl e patience with co­
ordinate s. 

It also falls down on presenta­
tion , since the comput er's play­
ing pieces can' t be see n on a 
black-and -white display. 

Vulcan O s and X, will play 
by itse lf, agai nst you or ac t as a 

Government simulation 

Max Characters rules 
SINCLAIR SPECTRUM 

.._ Great Britain L1m1tcd 
a,,llcatlo,I Management game 
s,11.- Spectrum 48K l'rtce .£5.95 
...........SWHc ssel UIIPll9 
Basic Chllllts mail order . wmc 
retail 

As I watched the last of the 
Labour !>lrongholds crum ble, I 
asked myself, what went 
wrong? It wasn't as ifl'd gone to 
the e lec torate on the wrong 
po licy-ma tterof fact , l'dgone 
into three consecuti ve elec tions 
on three diffe rent wrong poli­
cies. 

Objective 
Great Britain Limited is best 
described as a gove rnment 
simulat ion. It's a text-o nly 
game where you become the 
Prime Minister of yo ur choice. 
representing the po litica l part y 
of your choice. 

The program is essent ially a 
budgeting tool - you are 
presen ted first with a se ries of 
eco nomic indicato rs, such as 
the inflati on rate , the value o f 
the pound agains t the dollar, 
and your accumulated surplu 

deficit , then you take it from 
the re . 

You levy direc t and indirect 
taxes , alloca te reso urces to 
socia l serv ice,, and spe nd 
money o n new housing, 
schoo ls, youth unempl oy ment 
and so on. Thi s is done in five 
round s, eac h round rep rese nt­
ing a yearof govern ment. After 
five yea rs, you must face your 
less than adoring pub lic. If your 
policies are really extreme it 
could be a lot soo ner. 

First impressions 
At first sight , Great Britain 
Limited see ms more realistic 
than it is. Ther e does see m to be 
a logica l rela tionship between 
what you do by way of taxati on 
an d publi c spe nding and what 
happens to the eco nomy, but 
after you've tried a few diffe­
rent forms of gove rnment you 'II 
probably find it's fixed firml y 
somewh ere in the eco nomic 
territ o ry of the 1960s. 

What I'd rega rd as a fair 
atte mpt to simulat e the pro ­
gress of the current govern ment , 
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THE DRAGON GOES FORTH 

FORTH FOR THE DRAGON 32 
DRAGONFORTH 11 here ! JADE COMPUTERS are proud to announce the 
flrat lmplement1tlon of Forth for the Excell ent Dragon 32 computer . Thie 
,,.,.Ion of Fig-Forth wr itte n by Oas l1 Software of WH ton -1uper -Mlre 
provide, the follow lng great benefits for the Dragon programmer -
( 1) A high level language that operates up to 30 times !aster than Basic - now you 
canwriteyouownfas1mov1nggamessoftwarew 1thoulresort1ng1omach 1necode 
(2) Define you own Fonh words from lhe dJCt,onary of words provided . 
(3) Access to basic commands from Fonh - hence a Forth 'word ' may be dehned 
as a basic command - making it easy 10 draw those complex .graphic characier 1n 
basic - and then manipulate lhem al hogh speed from Forth 
(4) A full 50page manual - expla,n,ngclea rtyhowyou can use Forthfo ryou rown 
programming . 

(5) Coming soonl Some greal aci lon packed games wntten ,n Forth 

All this for lust £18.95 (VAT inc.) 
1Miiat1611'0ffl Jldl to,,.puen _ 0.... t trwwt. Ind II OOod Or,oon ...., , 10.. ""°""* WIIICofl'ltl 

OTHER NEW PRODUCTS FOR YOUR DRAGON 

TANDY 4 COLOUR PRINTER 
This excellent new printer from the TRS 80 range enables text and 
graphics to be printed out from your Dragon or TRS 80 Compu ter. 
(Please enquire if you wish to link to any other computer) . 
High quality text may be output with either 40 or 80 character s11ne at 12 
character /sec. 
Uses standard 4 'h" wide plain paper. Seria l and parallel interfaces . .. 

Only£149 . 
XAUIERSINE HIRES PLANNER PAD 

Draw your own high resolution designs for the Dragon - then transfer 
them to your screen ! All 'print at' and 'plot' positions clearly marked . 

Only £2.50 each 

- GIVES YOU MORE 

SEND YOUR ORDER ON THIS FORM TODAY! 
(Telephone orders welcome on Access and Barclaycard .) 
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Send to: JADE COMPUTERS LTD, FREEPOST, COOMBEND, RADSTOCK, BATH BA3 3GA. TEL: (0761) 32570 
NAME ................. ...... . 
ADDRESS ............. . 

PtEASE SEND ME DRAGON 32 MICROCOMPUTERS (n £195 + £4 50 POSTAGE 
COLO UR PRINTERS (a £149 + £2.50 POSTAGE ~ :IC 
HIRES PLANNERS (a £2 50 + 70p POSTA GE 
FORTH LANGUA GE PACKAGE + MANUAL (a £18 95 + £1 50 POSTAGE 

I ENCLOSE CHEQUE/POSTAL ORDER NO . ............................. .............. ..... FOR TOTAL£ ....•...•..............•...•..............•...... 
OR PLEASE BILL MY ACCESSIBARCLA YCARDACCOUNT NO .• ...•....•.....•........•...•.........•...•...•..............•..............•.......... 

SPECIAL OFFERS 
Ex- D emo stock all in excellent condi ti on with Guarantee . 

1. ACT 8000 Computer 64K Ram 
with 2.4 meg Dual Disk Drive, with 
full software including WORD­
CRAFT 80 , Sales Ledger , Purch­
ase ledger , Nominal Ledger, Stock 
Control, Invoicing , Database 

£2450.00 
2. As above with 132 Col Dot Matrix 

Printer £2950.00 
3. Apple III 128K Computer 

£1800.00 
4. AppleIIIDiskDrive £200.00 
5. Ricoh 1600Daisy-Whee1Printer 

£900.00 
6. Hewlett Packard 85 £950.00 

Datalect Computers Limited 
33/35 Portugal Road 

Woking , Surrey 

Tel: (04862) 25995 

NOW OPEN 
IN THE HEART OF 

LONDON'S WEST END 
NOW IN STOCK 

Lynx 48K. £225.00 incl. VAT. 
ZXSpectrurn 16K 
ZXSpectrum48K 
ColourGeme 16K 
TexasT I99/4A 
Juplle r Ace (Forth) 
Dragon32K 
Oncl 48K 
Sharp MZBOK 48K 
Sharp 1251 +cassette&pn nter 
Epson HX20+cassett e 
A tan 400 16K 
Atan 80048K 
Cornmod ore 64 

SOFTWARE 

£125.00mcl VAT 
£17500mcl VAT 
£224 48mcl VAT 
£154.95mcl VAT 
£89.95mcl VAT 

£199.95mcl VAT 
£169.95mcl VAT 
£546.25mcl VAT 
£179.90mcl VAT 
£558.00mcl VAT 
£15900 mcl VAT 
£39900 mcl VAT 
£345.00mcl VA'r 

A lan Rabbit Allgray Sincla ir Kuma 
BBC One Mohmerx Texas Drag on 

Commod ore Jupller 
Also many Books 

COMPUTERS 

o/ Wigmore Street 
87 WIGMORE STREET, LONDON W I H SF A 

Telep hone. 01-486 0373 
MONSAT"®· l'll:>rn 
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..,. 39 for exa mple. went wildly off the 
scale. and Rhode!! Boyson -
my cho ice to lead said gove rn ­
me nt - disappeared into the 
dustbin of history. 

In play 
But he wasn' t the only one. My 
first effort had bee n und e r the 
guiding hand of the Rt Hon Ken 
Livingstone. Law and ord er 
broke down . and Red Ken·s 
govern ment was thrown out 
afte r on ly one yea r . 

At the beginningofthcgame. 
the sc ree n te lls you ·1 PUT 
name (max char acters 24)". I 
took this as a hint . and at the 
startlin gly ea rly age of24 the Rt 
Hon Max Chara cter s M P swept 
to power. 

Max's Liberal gove rnme nt 
(yes. I'd defected) endu red for 
25 years. His style was cynica l 
- he'd shove up taxation to 40 
per ce nt as soo n as he was 
elected . build up a large surplus 
at the expe nse of the groa ning 
populace. the n spe nd it all in the 
yea r befo re the elec tion. 

He invariably returne d with a 

land slide majority. de spite the 
fact that his stop-go cconorn,c 
policies stoked inOat,on up to 
2.000 per cent over a 20-ycar­
per iod. Fags were £60 a packet. 
a nd average incomes were 
around £250.0<Xl a vear. 

Verdict 
Th e fact th at cynicism works is 
dep ressing. and it' s also clear 
that no way is G reat Britain 
Limite d the Treasury Econo­
mic Model. But then if you 
could run tJie count rv on a 
Spect rum . some wii,a-kid 
would no doubt be doing so. 

It is an excellent game. and it 
passed one crucial te,t. in tha t 
two eco nomist, of my acquaint­
ance. although fully aware of its 
limitat ions. are sti ll queuing up 
to play it. You'd best buy 1t no\\ 
befo re inOation pushes ,oft­
ware up to £500 a tape. 

John Ll!ttice 
RATING 
Lasting appeal --fllt~ ~ 
Playability-~~~ 
Use of the machine - ~~ 
Overall ~~~ 

Adventure 

Fleeced in other times 
IBMPC 
... U'Y-sudlheGolden 
Fleece n n n .... 
adwaturepme ....... mMPC , 
48K.tcolour...,..~ 
...... m .JO~ Sierra 
OII-Line,... dillt ........ 8-ic-- 7 Apple 
(US.JO),Alari(08 .7S,dillt) 
..... ... order. vuiouldea5en 
SBDSoftware,07-870927S. 
Ulysses and th e Go lden Fleece 
toge the r in one full colo ur 
adventur e? Co uld this game be 
the first o f a long series o f 
slightly wrong double acts , with 
tit les like Ja son and the Astro­
na uts or Chinchilla the Hun ? 

Th e possibil ities are e ndless, 
and games writers reduced to 
hair-tea ring des pair in their 
sea rch for novelty will sure ly 
move over to this ' King Kong 
mee ts Godzilla ' appr oac h. Or 
pe rhaps the y'll bo ne up on 
G reek lege nd before the ir nex t 
ep ic. 

Objectives 
'Yo u must become U lysses,' 
says the manu al. 'Your task, to 
find the Go lden Fleece, and 
return it to the King. Th e peri ls 
are man y, yo ur foes powerful , 
bu t with cou rage, logic, intui ­
tion and luck, yo u can surviv e 
and take with you the sec rets o f 
so rce rers. Now , sit back , close 
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yo ur eyes, and I'll spin a spe ll to 
open time's portals ... · 

The game is for one player , 
and is se t in a number of 
loca tions, includin g the King's 
town , a tave rn . a shop and 
Co lossa l Island . 

In eac h of these places you ' II 
bump into people - gua rds, 
sa ilo rs, shopkeepers - or 
stu mble ac ross objec ts or 
treas ure to take with you on 
your que st. 

You start o ff in the town. 
From there, you can move 
north , so uth , cast or west. You 
may speak to anyone you mee t , 
to see whether they have any 
information which may he lp 
you. 

Any robbers you meet may 
steal some o r all of your 
possessions . You may be ab le to 
buy somethin g, or you may try , 
only to find that what you 
th ought was money isn't lega l 
tender here. 

Th e instru ction book doesn't 
tell yo u much a bout what you 
can or can' t do - part o f the fun 
is finding out for yourself. 

First impressions 
T he program comes on two 
IBM mini -diskettes, with an 
eight -page manual. Ha ving 

skimmed ove r its excesses and 
gaped at its parchment-look 
pages. I started the game up , to 
find my,clf in a ,mall rnedi­
ac, al-looking town . I roamed 
about on the mainland for a 
while- having been told that it 
was too cold ,wirn - to ,ce the 
lie of the land . 

I managed to find the King's 
castle, but I couldn 't reply to the 
qu estions I \/as asked, an d got 
complete ly stuck. Usua lly. you 
have to type in an instru ction ­
BOW . for instance (I was 
beheaded once for neglecting to 
bow respec tfully to the King)­
and I was trying to rep ly by 
typing SAY YES . or REPLY 
ULYSSES. Th e log-jam was 
broken when I gave this up , and 
ju st typed in an unceremo nious 
answer. 

In play 
Each location in th e game has 
its own picture , which comes on 
scree n when you get there . 
Th ere must be scores of these 
picture s - in the time I was 
playing , I found at least 20. If 
you stumble across ,o me objec t 
you can pick up. say a myster­
ious noating bottle. you just 
type GET BOTTL E. Th e 
item is then added to you r 
baggage and disappears from 
the picture . 

You' ll need to use your 
ima ginat ion to find the right 
com mand s. I fina lly managed 
to find the ship th e King had 
given me,a nd got on board. But 
I couldn 't get it to se t sa il unti l 
some genius suggested typing 
CAST OFF . and I was away. 

The game certa inly has a 
se nse of humour. When I was 
unable to ge t any sense from a 
guard I met , I typed in KILL 
GUARD. The respo nse was 
·That would n't be nice. Besides 
he 's bigger than you are .· 

Once I was out at sea. thing s 
became rather boring; the re 
was no indication of where I was 
- all the pictures are the sa me 
- and I ended up going round 
in circles. Eventually , I ran into 
a hurri cane, with an island just 
visible in the murky distance . 
But whicheve r way I went, 
th ere see med to be noway to ge t 
to it , and I usually ended up 
eithe r drowned. or back on the 
deck of the ship in po rt. 

I event ually gave up hope of 
finding the Fleece , but there 
were obv iously many more 
places to be found. 

Verdict 
This is one of th e few advent ur e 
games ava ilable for the IBM 
PC. Hard ened Adventure 
addi cts will no doubt find it 
easie r than I did , but it should 
pr ese nt a considerab le cha l­
lenge for most player s. 

I wasn 't particularly impr ess­
ed with the standard o f the 
grap hics - I've seen better on 
micros such as the Apple or 
Atari , and this can be laid a t the 
door of the IBM 's limited 
co lour grap hics. Bu t obv iously, 
only a mad millionaire is going 
to buy an IBM PC for games. 
This game, along with ot hers 
like it , will be played by the boss 
in the eve nings. This could give 
a new meaning to : ·w ork ing 
late at the office tonight. dear.· 

O nly you can decide whet her 
U lysses and the Golden Fleece 
will suit you. But it is ce rtainl y a 
game of cons iderab le variety, 
and, if you succumb to its lures, 
shou ld keep you happily 
addicted for some time . 

Mike Whitney 
RATING 
Lasting appeal - ~~~~~ 
Playability- ~~~~~ 
Use of machine-~~~~ 
Overall value- ~~~~~ 
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Philip pe Michie! de livers the verdict on the late t Texa micro 

Professional 
standards 
Increasing concern about 111du,tr) ·\\ 1de 

standards has meant that big manufac­
turers - including IBM and D1g11al 

have begun producing hardw are running 
on systems like MS-DOS and CP M-86 . 
Te:1.as In trument, has no\\ Joined the 
dm e for standardl\ed ,oftware" 1th the TI 
Profe,, 1onal . 

Texa, Instruments selected the Intel 
8088 processor 111 fa, ·our of 11, o" n 9900 for 
this ,cry reason . and the re,ult 1, the 
Prof c,, iona l - a hardware package that 
will run much of the industry\ bestselhng 
software . 

Documentation 
The unit 1, , upplicd w11h all the necc"ary 
hardware and docu men tation. right do"n 
to the plug. but ,111ce 111scapablc of runn111g 
more than one operating') ,tern . the latter 
is not included in the ba"1c pnce . Tim 
leaves users "1th the choice of run11111g 
their fa,ourite ,oft"arc . 

The opera t111g in\lruct1on, are "ell laid 
out in five,ect1on,. with a par t1cularl} clear 
guide to ,etting up the sy\le m. 

Adequate information .., pro, idcd for 
adJu,ting the d1'pla) and pm1t1oning the 
sepa rate units for comfo rtable u,e . 

Diskette handlin g in;,truct1on, arc \\CII 
explained. and the u,c of each kc} on the 
ke} board 1s "ell documented 

Once the system.., ,et up the d1agno,t1c 
diskette (which 1, ,upphed a, ,tandard) 
runs a comprchen,ive diagno\11c test right 
do" n to te,ting each kc) . 

Construction 
Th e Pro fes,ional 11,e lf come, in three 
part<. the S}\ICm unit. the ke}board and 
the monitor. The ,)\lem unit.., large for a 
de,k-top . measunng 48 x -13x 14.5cm . It 1, 
metal-ca,cd. and feel, hcav} and ,olid . 

There is a large illuminated po"er 
S\\ 11ch at the "1de of the ca,e. but there arc 
no other control, . and there.., no e\lcrnal 
fuse or re,ct ,w itch . 

The unit is fan-cooled. but the fan " 
e,ce,,1vely n01'} 

Rcmo,ing the top cO\cr b, mean, of 
two ,crew, - rc,cals a ,calcd pm,er 
supp ly. t\\O 5 1,ain di,k dmc, and the 
motherboard . The motherboard ha, a 
, idcocontrollerc,ird in\lallcd in one of the 
expansion slot, . The re, 1e" machine al,o 
had an cxpam1on RAM card in'1alled . 1 he 
con,1ruct1on wa,of a high \landard . and all 
interconnecting cabl e, \\Cre neat I) tucked 
a\\a) All connection, arc made at the 
rear . 

The motherboard con tain, the lnto:I 
80AA m1croprocc.,.,or running at 5\t 11,. 

the Ooppy d1sl. controller . capable of 
controlling fo ur dmc ,: 64K of s ingle bit 
parit} checked mcmor}: the l..e) board 
interface; a parallel Cen tronic, printer 
interface and the c,pa ns1on interface . 

Expansion 
Although there arc "" e,pan"1on ,lo" 
on the mothe rboard only fi,e ma) be used 
for peripheral c,p,m"1on . The ,nt h slot 
ma} onl} be used for RAM e ,p ansion . 

The re, 1e" mach me \\as in'1allcd "1th a 
192K card . but a 51:!K card" planned . 

One ofthee,pan,1o n ,101'1' required for 
the \ldeo interface card. and this .., 
a,mlablc 111 a number of co nfiguration, 
The minimum co nfigurati on I\ a text ca rd 
and contains no graphics capab 1lit} . Th1' 
card ma) be e,panded to full colour 
graphic, b) mean, of a ·p1gg) back · ca rd . 

The rcvie" machine al,o had the full 
colour graphics optio n and "1th thi, 111 

place the TI Profc,.,.onal st1II ha, room for 
fou r e,pan~1on card, . 



Inside the Professional: the huge PSU dw1rfs the 
disk drives at the top. On the right 1,- the 
expansion slots. 

Our machine Screen also had a 
Pan ason ic co lour monitor. When the 
monitor was placed on lop o r the system 
unit. "hich i; the mo,1 desirable position. 
th e displa) was unsteady. When it was 
placed away from the syste m it gave a 
pe rfectly acceptable display. 

Tex a; I n;1rumen1; says this was because 
it was a US monito r . and that production 
unil'> certain ly will not ;uffer from this 
problem. 

Contro ls arc prm 1ded for br ightn ess and 
hOrtlOntal cent ring and the ,c reen had 
good anti-g lare pr;penie, . 

The grap hics resolution is 720 pixels 
horizont ally and 300 , en ically. with a 
maximum of eight co lour,. or eight grey 
level<, on a black and white monitor. 

Keyboard 
Th e kc1 board "co nnecte d at the rea r or 
the ,y,iem unit by a rather thick co iled 
cab le. It ha, a till adj ustment hut " hen 
u,cd on ,mooth sur face, tended 10 slip. 

The key, 1hc1meh e, ha,e a positive 
acl1C1n and are plea,ant 10 u,e. allhough I 
thought their tra,el wa, 100 grea t. Th e 
kc), arc s"itc hlc,s and should provide 
trouble -free ope ra lion for a long time. 

The machine has a low-p ro file sculp ­
tured kc)board. \\ Cll laid out with 12 
programmable function keys. and sep­
arate nume ric and cur,o r cont rol clu;ter. 

Software 
Th e ~ S-Bastc , uppltc d \\tlh the rc,1ew 
machine had ,ome in1cre,1ing reaturc, . 
When Ba"c i, ,ta rted the fonc11on kc" arc 
loaded" ilh re,cn ed "ord, allow ing ~inglc 
key program entr y. T he ALT key allm,e d 
, mgle-ke) rc;cned ,~or d entr y. 

Prog ram edi ting was rc lat i, ely easy 
, ince Basic allo,,, you 10 place the cur sor 
on any , i,ib lc po rtion or text for rapid ~ ~ 



A NEW SERIES FOR 
FIRST TIME 
USER 
" Learning to Use" is a new series 
of books which introduces 
newcomers to the most widely 
used micros in the marketplace . 

The books assume absolutely 
no knowledge about computers 
and the reader is shown even the 
most fundamental operations 
such as "switching on" and 
" loading a program ". The books 
lead the reader through simple 
programming and then on to 
graphics, with several programs 
which show how to achieve 
pictures and even animation! 

The user-friendly approach is 
consis tent throughout the text -
not only are program listings 
clearly shown, but in many cases, 
a photograph is included to show 
what the program looks like when 
actually loaded and run! 

All books in the series are £5.95 
(incl. postage) . 

Gower 
r ------------------~ WM5B I 

To be published 
April-June 1983 
Learning to Use the Orie 1 
Computer (April) 
Learning to Use the Commodore 
64 Computer (May) 
Learning to Use the Lynx 
Computer (June) 

READ-OUT 

Order Form to : READ-OUT BOOKS AND SOFTWARE 

Nam e __ ___ _ 

Addr ess 

M ake cheques payable 

to Newtech Publosh,ng Ltd 

8 CAMP ROAD. FARNBOROUGH , HANTS , GU2 4 6EW . 

24 Hour Answer ing Service . Telephone 0252 510331 2 

I enclose my cheque for C 

Please deb,1 my Access S,gned 

Number ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! Dale 

NOW AVAILABLE 
Please send me 
all at (5 95 each 

To be published 

copy ,es 0 LNnw,gtoUtetheP£TCompw, 0 LNnw,gtoUtetheV&20Compw, 

0 LNnw,gtoUtethe88C~ 0 LNnw,gtoUtethelXt1 Compw, 

O lMntini to Ute the ZX Specwm O Lffrning to Ute the 0..., 32 

O WffllnlJ to Ute the Appl I/ IE O wmng to Ute the TI99Jq 

Please reserve fo r me . and send to me o n publicallon my copy ,es o f 

all at (5 95 each 0 1MrningtolJtetht()ic 1 0 LffrningtoUtethtlyn., 

(incl post & pack,ngl [] Lumr,gtoUtethtConvnodottk ~------~-----------~ 



SYSTEMS INTERNATIONAL, INC. 

Let us be your purchasing agent/exporter in the United States. 

We have access to most microcomputer and American products 
such as the folowing: 

Co lumbi a Data Products 

Tandon 

Condor 

Davong Systems 

Quad ram 

Tecmar 

Oki Data 

Verbatim 

Tally 

Corona 

Seequa 

Eagle 

Apparat 

Ast Research 

Memory Technologies 

Per Syst 

Televideo 

Dys an 

IBM 
Corvus 

Keytronics 

Compaq 

We offer mi rocomputers, printers, terminals, IBM-add-ons, 
IBMPC-spares, IBM compatib les, software. 

If you do not see your requirements, please co ntact us for your 
exact needs. 

SYSTEMS INTERNATIONAL, INC. 
15918 LUANNE DRIVE 

GAITHERSBURG, MARYLAND 20877 USA 

Telephone: 0101 301-977-0100 
Telex: 710828 9703 
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To the rear-on the riCht are blanked-off slots for 
interface cables. V~ output is the only one 

present here. 

rnmmmrr 

re-ent ry using the E TER key. 
Th e function keys I SERT and DE­

LETE may also be used to edit tex t lines . 
The Basic has powerful inbuilt graphic 

com mands. PALETTE allows any of the 
eight co lours to be instantly redefined. 

The commands CIR CLE and LI E 
allow circles, lines and blocks to be drawn 
by one command. Circle drawin g is not as 
fast as one would expec t from an 8088. but 
pie-cha rts can be drawn at acceptable 
speeds. 

Thecom mand sGETand PUT a llow the 
progra m 10 fetch a grap hics objec t from the 
scree n memory and then redisplay it at any 
other location on the screen. 

The command PAINT is used to fill in 
graph ic objects with a particular colo ur . 

Basic allows th e keyboard to be re­
defined using the KEY function and can be 
used to progra m the function keys with 
use r informati on. 

MS-DOS , CP/M-86. Concurrent CPI 
M-86 and UCSD P-system all run on the TI 
Profe ssional. Hardwar e op tion s include 
CP/M-80, additional floppy disk drives and 
the T I Winchester drive offering up to five 
megabytes of storage space. ~ speec h 
inpu t/out put card will be avai lable later. 

Overview 
Th e T I Professional is a good looking , 
albeit slightly bulk y, desktop machine with 
impr essive colo ur graphics at a reasonable 
price . The choice of two of the most 
popu lar opera ting systems means that 
man y softwa re packag es will be available 
for it , and it already has EasyWriter and 
MultiPlan implemented for MS-DOS. 

The docu mentation for the system and 
sof tware is well presented a nd the inc· 
lusion of sectio n tabs and clear indexing 
makes it easy to use. 

Ove rall, I would say this robust machine 
is well worth the price. 

rrrrrrrrrmrr 

SPECIFICATION 
Price: 
Processor: 
RAM memory: 
ROMmemol)': 
Text screen: 
Graphics screen: 
Keyboard: 
Interfaces: 
Storage: 
0Sllan gu1ge: 
Others: 
Distributor: 
Software supplied: 

£2.075 
8088,5 MHz 
64-256K 
8-16 K 
80x 25 
720x300 
full travel, 97 keys, 16function key; 
Ce nt ronics. ot hers op tional 
320K double-den;ity. double-;ided disks 
MS-DOS and MS-Basic 
Cobol, Fortr an. Pascal 
T I Ltd 0234 2236-16 
none ( user se lecte d) 
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CRYPT OF THE UN DEAD 17.50 ULTIMA .... . .... 22.95 MONSTER MAZE 23.95 CLOUD BURST 23.95 

TEMPLE DFAPSHAI 22.95 GDRF 22.95 SWORD OF FAR GOAL 23.95 OUT WORLD 26.95 

PLANET MINERS . . . 10.95 CYCLDD . 17.95 CAVE IN . 23.95 BLACK HOLE 24.95 

CONFLICT 2500 10.95 WARLOCKS REVENGE 21.95 SPIDERS OF MARS 26.95 TRASH MAN 24.95 

ARCADE FOOTBALL .. 18.95 SPACE EGGS .. 18.95 METEOR RUN 25.95 MUSIC COMPOSER 24.95 

STAR BLAZER 18.95 BANDITS 21.95 AMOK 22.95 REAGDNDMICS 24.95 

TRACK ATTACK . .. 17.95 COSMIC BALANCE 23.95 ALIEN BLITZ 23.95 RIVER RESCUE 25.95 

~EBULDN . . . . . . 13.95 PERSONAL LEDGER . . . 21.50 RENAISSANCE 26.95 NUMBER CRUNCH 25.95 

STAR FORTRESS 13.95 VOYAGER 14 .. 95 BUSINESS·WARE ON CASSETII 
CANYON CLIMBER .. 18.95 CYPHER BOWL 27.95 * * * SPECIAL OFFERS*** 
SHOOTING ARCADE ... 18.95 MIDNIGHT MAGIC 21.50 VI CALC a m1rn vers1011 of the well krown 10.95 ALIEN AMBUSH . . . . 14.95 RASTER BLASTER 17.95 visual calculator .. 
ZDRK ADVENTURES each 25.95 TUMBLE BUGS 18.95 VI CAT the final word 1n Home Database 17.95 
DEADLINE ....... 25.95 GRAPHICS MASTER . 25.95 Management 

THRESHOLD 22.95 EMBARGO 29.95 
THE ACCOUNTANT a complete stand alone 24.95 package 

JAWBREAKER .. 17.95 POOL 400 24.95 

CASSETTE. DISK AND CARTRIDGES FORMATS 
SUBJECT TO AVAllABIUTY. 

ALL PRICES INCLUDE VAT AND POSTAGE & PACKING r----------------------~ , O ATARI NEWSLETTER PL£ASE SEND ME Name------ --1 0 VIC 20 PRODUCTS · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · Address I 
I O COMMODORE 64 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · I enclose Cheque, P/0 for . . . . . . . . . . . . I 

O ATARI PRODUCTS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CREDIT CARDO ACCESS O BARCLAY CARDO 

I ~~=Y~~~ wrttoot rot~ ;;~~r.: ~~~~~~~~ :S:E~~;~rj: : : : : : : : : : : : I I I I J ! j I ! I j JN 1 J J. 
I 208Aisl,urtl.Rcl,Aisl,urtl.,l.iverpoollll051 n7-7267 I ~----------------------J 



Nigel Cro s lends an ear to a Shake peare-quotmg speech synthe siser for the 48K Apple II 

Despite its du bio us acro nym - Soft­
ware A utomatic Mout h - and its 
origins with a Ca liforn ian comp any 

named Don't Ask Co mputer Software, 
SAM turns out to be a pleasa nt kin d of 
charac ter. 

In fact , this combined hardware and 
software package fo rth e 48K Apple II is far 
be tter than its trit e packaging (awful 
cartoo n character on silver box) and 
slende r instru ction boo klet indica te. 

Setting it up 
O nce the box is discarded SAM manifest. 
itself as a disk and a small PCB. The 
board has to be loca ted in slot 4 o f the 
Appl e , then two piece s of wire are 
connected to the int ernal spea ke r pin and 
loud speake r. 

For best results a medium size spea ke r of 
four to e ight inches is reco mmended to give 
a n accep tably ' round ed' voice . A volume 
adju stment is also included so that if you 
don' t like yo ur neighbo urs you can really 
give them a hard tim e. 

For more volume you could wire the 
output to an amplifier - but be careful. 
Th e interna l spea ke r is disabled and all 
sound output is passe d th rough SAM . 

I laving got this farth e diskcan be loaded 
and the demo programs run. These 
pro gra ms includ e a short story abo ut SAM 
and its capabiliti es . A nother progra m is a 
small selec tion of famous speec hes -
Hamle t's sol iloqu y was definit ely inter­
es ting but SAM is certa inly no Olivier. 

Th e o ther two should be avo ided if only 
for the content - Allegiance to the Flag 
and Ge ttysbu rg Ad dres s. 

Up and Running 
By this t ime most peo ple would be falling 
about in fits of laughter , but don' t let this 
put yo u o ff. The rea l pa rt of the package is 
very good and easy to use . 

To make thin gs easy a subroutin e 
' reciter' is included so that by encoding an 
alph anum eric string and perf orming a call, 
Reciter decodes English into phonetics, 
then SAM utt e rs them thr ough the 
speake r. 

Thi s method is very fast and its e fficiency 
is somethin g to marvel at. The English is 
decode d acco rdin g to abo ut 450 rules o f 
English pro nun ciation and copes very well 
with all sorts of combinati ons of lette rs -
eve n absolute gibberish . 

An interestin g no te on this functi on is 
that 'good night ' is pronounced correctly 
whereas 'goodnite' beco mes 'goo dnit '. 

Thi s use of SAM is obviously limited by 
the nature o f direc t trans lation and does 
not incorpora te much cap ability for stress , 
inn ection and intonation- no t to mention 
dialect. 

Howeve r , strings o f invective an d ex­
pletives are wond erfull y e ffective and , in 
fact , woke up someone in the next roo m. 

Having decided to pass on to SAM itself, 
the boo klet comes into its own. Data 
passed to SA M can bes tru ctur ed acco rding 
to the dictionary and by the simple 
expedient of encodin g a phonetic strin g 
then issuing a ca ll. 
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Say it again 

SAM uses about 60 phon etic unit s, 
which are no ted on a quick refer ence card , 
to produce its sound s. 

By analysing the words, phra ses and 
sense o f what you wish your comput e r to 
say using the phon e tic reference chart and 
the dictionary, co mprehensive structures 
ca n be compo unded . 

A word ofwarn ing- SAMh asa 'breath ' 
capacity o f o nly 2.5 seco nds, so be sure to 
encode a pause within the time limit. 
Unexpec ted pauses ruin the overall e ffect. 

On ce the data has been encoded 
phone tically it is then possible to add 
empha sis on a scale ofO to 9 to every part by 
includin g a digit o f approp riat e valu e at 
co rrec t places in the data. 

The phon etic writing of compound 
statements is not easy to start with , but 
afte r a littl e pra ctice it almost becomes 
seco nd natur e (dependin g on your own 
accent ) and the results turn out to be very 
pleas ing. 

As regard s the 'voice' of SAM , the first 
impress ions are very remini scent o f a tired 
and emotional Mexican speaking with his 
mouth full of chilli , but a bit of e ffort and 
thought makes it cleare r. 

Verdict 
Thi s package is very impressive with 
great scope available to the use r for 
per sonali sati on of pro gram prompt s or 
actual enun ciation of dat a. 

The 'vo ice' becom es clearer with use , 
but eve n using just the Reciter function all 
spee ch is und e rstandab le. 

Within its capabilities this is one o f the 
best -implem ented speech synthes ise rs 
available. 

.._ : SAM (Softwa re Automatic Mo uth) 

......_ : Apple II 48K 

.._,.._, Don't Ask Co mputer Software 
f"lb : £102.35 inc vat 
o.tllt : Pe te & Pam Co mputers 
Te l: 01-7691022/3/4 
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NEW FROM 

Micro Marketing 
ORIC SOFTWARE 

TWO TERRIFYING ADVENTURE GAMES FOR THE 16/ 48K ORIC 

zodiac 
* You're on a frozen glacier . The Ice giant attacks you . You survive . A 

giant dragon confronts your path . The knife will kill it. Can you find 
it? 

* What 's inside the Houses of the Zodiac -Aries and Virgo are but 
two. 

* Can you find the magic potion, will you ever reach the House of 
Immortality- the only safe place , or is it? 

JVS'I' £6.95 

DEATH SATELLITE 
* On a strange planet. The time machine has landed. Without fuel. 

The atmosphere is electric . W ill the Robot see you? Can you 
discover the radiation suit, find it or d ie. 

* The Transporter Cabinet - can you get any information from it, 
failure and you will be marooned with all the deadly perils of an 
alien planet . 

* Succeed or death may be your penalty. 

JVS'I' £6.95 

Now available a 32K internal memory expansion kit for your 16K Spectrum. Four BK chips simply plug into the 
circuit board. Full instructions supplied with every kit. 
Just £34.95 inc p&p 

•suy b•fo r• April 30th and w• will s. nd a fr•• 48K program with every kit. Usually £6.00 

Strictly /ia,jftd stocb 1vai/1blt , ,I / onkn filltd oa , lint co111t lint strvtd bHis. 

DEALERS: Micro Marke ting distribut•i. TITAN; A &Fb· ond LO THLORIAN SOFTWARE as well os the JUPITER A CE and 16K Rom 
pocks forth • ZX81, JUPITER and Vic-:LO. PHONE T DAY FOR PROMPT SERVICE. 

SEND CHEQUES AND POSTAL OIIDERS TO 
MICRO MARKETING, 92-104 CARNWATH ROAD, FULHAM, LONDON SW6. TEL: 7J6 1681. 
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The 4510 dot matrix printer allows you to keep your optio ns ope n, says Andrew To llyfield . 

An impressive list of 
features from Facit 
As the microco mput er market expands, The only feature lacking appea rs to be a high reso lution text printing with pro-
companies which formerly made peripher- softwa re -definable cha racter set, and the portion al spacing if required , and block or 
als for larger compute rs are being forced to on ly disappointment is that it comes with high-re solution graphics. 
come 'down-market'. no connecting lead. But since several This versatility and good print quality 

The Swedis h-made Facit 4510 printer is different leads would be needed to cove r make the 4510 an attractive proposition , 
a mid-range , high quality dot matrix the range of requirem ents, this is under- even at £498. 
printer. It is not cheap, but it offers a lot for standable. 
the price . Various lead s are available at about £15 

The advertising literature for the Facit each . 
45 10 claims all the ·extra s' come as The Facit is versatile, and has both 
standard . This isonlyasl ightexaggerat ion. parallel and serial interface s, standard and 

With typefaces created under software control, this is just a small selection of the 
output available from the Faclt. This printout shows extended, normal and 
condensed sans serif, and normal and extended serif faces, and block graphics. 

FACIT 4510 REV: 240 
SW1:0 0 0 1 0 0 0 1 SW2 :0 1 0 1 
@ABCDEFGHIJKLMNOPQRSTUVWXYZC\J~_ 
abcdefghijklmno pqrstu v wxyz{I}-
! "£$%&' 0 *+ ,- . / 0123456789: ; <=>? 

FACIT 4510 REV: 240 

0 ·1 0 0 

SW1:0 0 0 1 0 0 0 1 SW2:0 1 0 1 0 1 0 0 
aABCDEFGHIJKLMNOPQRSTUVWXYZ(\J~_ 
' abcdefghijklmnopqrstuvw xyz{ I}-
! "£$%&' () H,-./0123456789: ; ( = ) ? 

FACIT 4510 REV: 240 
SW1:0 0 0 10001 SW2:0 10101 0 0 
aABCDEFGHl~ PQRSTUVWXYZ[\]A_ 
' abcdefghijkl•nopqrstuvwxyz{I}-
! "£U&' ()H,- ./ 0123456789: ;<=>? 

FACIT 4510 REV: 240 
SW1:0 0 0 10001 SW2:0 10101 0 0 
@ABCDEFGHIJKL MNOPQRSTUV WXYZ[\JA 
abcdefghiJklmnopqrstuvwxyzC 1)-
! "£' $%& ' C )*+, - . /0 12 3456789:; < = >? 

FACIT 4510 REV: 240 
SW1:0 0 0 10001 SW2:0 10101 0 0 
@ABCDEFGHIJKL MNOPQRS TUVWXYZ[ \JA_ 
' abcdef ghi jk lrnnopqrstuvwxy z (l)­
!"CS'l& 'O *+ ,-./0123456789:;<=>? 

FACIT 4510 REV: 240 
SW1:0 0 0 10001 SW2:0 1 0 1 0 1 0 0 
aABCDEFGHIJKLMNOPQRSTUVWXYZ(\JA 

. ~*R*•···.-.:1:+·).·.,·1:+ 1 • :,1«,:,- I c' 
FACIT 4510 REV: 240 
SW1: 0 0 0 1 0 0 0 1 SW2:0 1 0 1 0 1 0 0 

Setting it up 
Beneath the printer 's adequate packaging 
is a reasonably compact machine with a 
smart two-to ne plastic cover on a rigid 
me1al base . 

Most of the componen ts, including the 
sma ll D IP se ttin g switches and interface 
connectors, which protrude at the rear , are 
on a single horizontal printed-circui1 board 
mounted on the baseplate . The whole 
constructio n is fairly sturdy and weighs 
5.5kg. Th e dimensions are 17X 13X4.5 in . 
There is good access to the print-head and 
large ribbo n cartridge , and paper-loading 
is easy for either friction or tractor feed. 
Bot h opt ions can be adjusted to take paper 
width s from 4in to I Jin. Aa unusual and 
welcome feature is the inclusion of a 
paper-roll holder. 

The documentation is exhaustive, but 
clearly aimed at the expe rienced user -
explanations are too terse and occasionally 
confusing. The detail given is greate r than 
average but a more logical presentation of 
sections would have helped. 

Facilities 
The printer has two LED s, one of which 
indicates power-on , and the ot he r on- line 
error. The latter na shes when an error 
occurs, such as displacement of the 
print-head. 

The cont rols include a main s switch on 
the left-hand side and suitab ly recessed , an 
on/off line switch . line/form switch and a 
top-of-form/er ror ove rride switch. The 
rotary mode switch sets the default 
printing mode . 

By holding the error-override while 
switching on one can ·self-test' the printer . 

The Facit has a 2K buffer , a parallel 
interface providing both Centron ics and 
Epso n protocols, and a serial interface 
which operates at between 110 and 9600 
baud using 7-bit ASC II code. 

The now-standard fea ture of seve ral 
language sets is available her e (including 
Swedis h, Danish , German , Italian , 
French , Spanish) , selectable by switches or 
softwa re. A programmable ROM con tain­
ing custom character se ts can be inserted 
on the PCB and one can move between the 
main or auxiliary character sets under 
sof tware control. 

Any cha racte r set can be printed in 
elongated o r und erlined mode and the 
character sizes themselve s can be 10, 12 or 
17 characters per inch . 
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The Faclt 4510- not aimed at any_u_ , butltllYOids belnc •Jackof alltracleuncl master of none. 

Block grap hics symbo ls a re printe d at 
7.5 , 9 an d 12 pe r inch, whil e high­
reso lution grap hics have dens ities of 60, 72 
an d lOOdotsper inch. Thelatterca n alsobe 
do uble prin ted. 

Forwar d o r reve rse full- and ha lf-line 
feed s are use ful for subsc ripts a nd supe r­
script s , but reve rse linefee ds ca n be used 
only with friction feed . 

The le ft-hand margi n has to be set 
man ually , but the right -hand margin can be 
set by software. A specia l space co de can be 
se t at any size from Oto 94 .5 dot co lumns 
and back space a llows for ove rpr int ing a 
prev ious characte r . 

T his is an imp ress ive list of feat ures . 
Fac it cla im s 120 characters per second 

PCN APR ILl.1 983 

but line fee d tim e redu ces thi s to aro und 80 
C PS fo r full BO-character lines. Th e no ise 
leve l is reaso nab ly low and th e qu ality of 
print is very good , pa rticular ly in the 
high-reso luti on modes . 

Th e print er uses bi-d irectio nal print ing 
in the tex t a nd block-gra phi c modes but 
aut omatically reverts to un i-d irec tional 
printin g in the high reso lution mode in 
ord er to pr od uce th e best ve rt ical align­
men t. 

Overview 
Th e 45 10 is ob tainab le fro m Access Data 
Com muni cat ions , Uxbridge , which is the 
distri buto r in the coun tr y. Serv ice is also 
available from th em on a con t rac t ba sis but 

Print 
for the 
finish 
Picking a pri nte r is a n exe rcise 
in pick ing a horse for a co urse. 

There are four prin te r vari­
ab les - pr ice, spee d , qu al ity 
and nexibil ity . 

You ge nera lly can' t ge t 
advan tages in one area without 
los ing out in ot hers 

In st riving to mix var iables to 
suit different nee ds, ma nufa c­
tur ers have developed a va rie ty 
of ways to get wo rds on pape r . 

Pu nching a ra ised metal cas t 
thro ugh a ribbo n is th e most 
pop ular way of ach iev ing 'le tt er 
qua lity'. Thi s daisywheel sys-
tem makes a mess of the oth er 
pri nte r variables, especially 
nexibility a nd pri ce. 

If, like most pe rsonal co mpu ­
ter users, you a re pre pared to 
sac rifice a cou ple o f va riab les 
you can get the all-impo rt ant 
price do wn to poc ket-size. 

A t the botto m end o f the 
scale you find th e thermal an d 
electrosta tic prin ters which 
's inge' characters o nto spec ially 
coa ted paper. 

Th ese cost less but only at a 
grea t sacrifice of a ll th e othe r 
variables . 

Alth ough rudi me ntary grap­
hics a re possib le , spee d is ba d 
and quality is o ffensive ( co rr es­
po nde nce is not to be ente red 
into). 

Th e matrix p rin ter is a close 
co usin o f the da isywhee l bu t 
instead of fixed type it uses a 
row of pin s which are prog ram ­
med to punch dots to form 
characte rs or gra ph ics. 

Ma trix print ers are th e mos t 
pop ular type an d fill a wide 
ra nge of user req uiremen ts 
fro m high-qu a lity/expe nsive to 
low-q uality/chea p. 

a t £100 pe r year it sho uld be mo re 
eco nomical to return the mac hin e for 
repai r. 

If fau lts occ ur du ring the six-mo nth 
wa rr anty pe riod the print er will be re­
place d . 

Th e Fac it 's price is high co mpa red with 
similar prin ter s, but it o ffe rs a large r 
num be r o f optio ns. 

In appl icat ions whe re a wide va riety of 
prin tin g requ ire ments ex ist this printer 
wo uld be an idea l choice . 

Machine: Facit 4510 Price: £498 Speed: 
80- 120 CPS. Interfaces: Cent ronics/Epson 
para llel, RS 232 Contact: Access Data 
Communications 0895-59781. 
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Satnurai means to 
Santurai is built to s 
Out of the world's most powerful economy comes 

the world's most performance-orientated executive 
computer. It's the Samurai from Micro Networks , 
a 16 bit business machine with a capability, 
features and a price that gives it a decisive edge 
O\;'er the competition from the other side 
of the Pacific. 

As well as the thrust of the Intel 8086 
power, there's an impressively 
engineered reliability that's wholly 
Japanese . 128K bytes of memory, 2.4 
megabytes formatted floppy disk 
storage with standard IBM format 
corripatability, communications 

RRP£2795 exV 



•erve. The new16 bit 
~rve todayS executive. 

r 

and printer interface s all come as standard. And on top there is a superb range 
of options. 
The software available to Samurai users is extensive. A full library has been developed 
by Peachtre e the world's largest microcomput er software house, for MS DO S* and 
CP/M86** Samurai's operating sys tems. It all indicates that here's a machine that' s built 
to work alongside you in the tough est bu siness environme nt. 

The Samurai is backed by an aftersales service programme, the like of which ha s not 
yet been in the U.K. executive comput er mark et. Just as an ancient Samurai warrior 

• pledg ed total loyalty to his lord , so Micro Networks pledges every Samurai 
customer a total support package. A 12-month guarantee of course, but also a 

guaranteed no-quibble replacement. Extensive training is available, and a 
software hotline to enable business users to get fast answers to 

operating queries. 
, Micro Networks Limited 
~ 382 Kensington High Street, London W14 8NL 

'\ Telephone 01-602 7405/9 
• :I @ The Samurai is a product from Nissei Sangyo which is a subsidiary of Hitachi. 

MICRO NETWORKS@ 

I 
I 

-----------, To: Micro Networks Limited I 
382 Kensington High Street 
London W14 8NL I 

Please send me more details of the 16 bit Samurai. 

Positio ..__ ___ _____ __ _ 

Address . ____ ____ ___ _ 

I Phone .~ ~~~~-L----------------~ • MS DOS is the registered mark of Micro Soft 
•• CP/M 86 is the registered mark of Digital Research 



Ian Scales touches upon a satisfying alternative to the Jolly Giant 's fingertip control 

Qubie shifts the IBM keys 
e first thing a typist notices about the 
BM PC is the idiocy o f the keyboa rd . 

The prob lems start with the first 
word typed. Iflik e most reasonably litera te 
people you sta rt sente nces with a cap ital 
letter you will more than likely ge t a '/' 
appea rin g on the screen. 

Thi s is becau se the Shift key on the left 
side is cleve rly hidd en by the Slas h key. 

Odd all round 
But the keyboa rd doesn 't stop there . It's 

a rather strange ani mal all ro und and has 

stron ger link s with IBM 's range of typewri­
ters than with the convention al micro . It 
therefore tend s not to endear itself to 
experienced micro owner s. 

It 's hardly surpri sing the n that o th er 
manufa ctur ers have decided to jump in 
and offe r alternat ives. IBM custom e rs may 
be unaw are th at the comp any will sell PCs 
minu s the £195 keyboa rd . 

Qubie Dist ributing is selling a keyboard 
here in Brit ain, only wee ks after the IBM 
launch , that attempt s to mak e up some of 
the IBM 's deficiencies . 

It 's superfi cially identical to the IBM , 
sports the sa me colou r scheme and is 
roughl y the sa me shape a nd exactly the 
same size. 

All it lacks are tho se three expensive 
lett ers on the casing. 

The first and most obv ious differ ence 
between it and IBM 's offering invo lves 
switching the Shift and Slash keys . On the 
Qubie board Shift appears magicall y under 
the pinky finger where it should be . 

Lighted indicators have also appeared 
on the Shift Lock and Num Lock keys while 

IF YOU .IOIN T1IE QUIIIES .•. 
5. Awllnrd C111N1 111111 Nd slash are 

-.,.d ta nold mlHtrokn. 
4. 'Halt' kl)' 11 l"lilltuled Ill lb 

-- CVll--,y ,-ltlon . 
3. , .......... dClt ta lncllcat• 'Ceps 

Lodi'. 
2. it.tum kl)' sh'en -. 

~·· horizontal Mttlftc. 1. Numeric lock hu lllumlllatld dot. 

the En ter key is ho rizont al rather th an 
vertical. 

Like the IBM th e Qubie board meets all 
the requ ire men ts of th e e rgono mica lly 
conscious Europeans who specify low 
keyboar d height and non-glare key-top s. 

Th e Qubie board offers a visual illusion 
with its key-top. You would swea r the keys 
we re flatter and wider but close inspec tion 
with the help of a ruler shows they are 
actu ally abo ut the sa me. 

The hash key has also bee n moved up to 
the sta nd ard pos ition on the shift of th e 
number 3 key . Some of the more cryptic 
symbols have been rep laced with word s. 

Feels fine 
But the biggest plus is the Qubie board's 

supe rior feel. The keys oppose the finger s 
with a sa tisfying resistance and the irrit at­
ing mechani cal click ing acco mpanying 
eac h key depres sion on th e IBM boa rd has 
bee n thoug htfull y banished , although a 
bearable click from the spea ker remains . 

All in all , it see ms to be the keyboard to 
successful computing. 
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FOR ALL YOUR COMPUTER SUPPLIES CONTACT 

Marlowfield Ltd 
Wabash Diskettes 
5114'' SSSD ....................................... £15.00perbox 
8" SSSD ....................................... £17.50 per box 

Verbatim Diskettes 
51/4" SSSD ....................................... £17.50perbox 
8" SSSD ....................................... £19.50perbox 

FREE Library Case with every box of Diskettes 

Disk Head Cleaning Kits 
5114'' and 8" .............................................. £16.00each 

Diskette Storage Boxes 
5114'' StorageCapacity30 /40 ......................... £17.50 
5114'' StorageCapacity60 /80 ......................... £21.00 
8" StorageCapacity30 /40 ......................... £23.00 
8" StorageCapacity60 /80 ......................... £27.00 

POST & PACK ING IS FREE 

Listing Paper 
9112 x 1 f Plain2000 Sheets .............................. £9.50 
14V2 x 11 Plain2000Sheets .......................... £10.50 

Delivery Charge £3.00 per box 

Send for new pri ce list to: 

MARLOWFIELD LTD 
Heske th Bank House 

7-11 Yellowhouse Lane , Southport , Merseys ide 
PR8 1 ER Telephone (0704) 36082 

Make the ~ 
most of your 
BBC Microcomputer 
with three publications 
written by the experts LET 
YOUR BBC MICRO TEACH YOU TO 
PROGRAM , by Tim Hartnell , £6 .45, with 40 
comple te programs including Othello . THE BBC 
MICRO REVEALED . by Jeremy Ruston . If you 've 
maste red your computer and you want to pr ogress. 
this is the book for you , £7 95 . INSTANT BBC 
MICRO MACHINE CODE by Jeremy Ruston This 
compiler allows you to ente r programs in BASIC 
and then have them changed aut omatically int o 
machine code , gaining a speed increase of up to I O 
times, £4 .95 . -----------• lnt•rfec• PabUcotlo .. . VW,44 -46 Eula Coan ltoad , LOlfDOK W8 6EJ . • 

I Please send me the books ind icated above . I enclose .C __ • 

Nam e 

I Address I 
I I .. _________ .. 

Diagnosis 

•tt 3' -
WARNING: Unf&ed power can 
damage your cocr.puter'S health. 
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The computer system 1s being sub,ected to 
unsuppressed mains borne electncal noise and 
transients - Dirty Power. 

Treatment 
Filter the mains power supply by replacing the 
existing 13 amp plugs with Power lnternatKJnals 
'THE PLUG'. a mains borne noise and transient 
suppress10n device incorporated w1th1n a 
modified 13 amp plug case. (Available from 

Dealers or direct from the manufacturer) • A A p r, s so~ PP 
Should this treatment provide only limited relief, 
you should seek specialist advice from.-

Power International Limited 2A lsambard Brunel Road , 
Portsmouth , Hamps hire. P01 2DU . Tel : (0705) 756715 
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P:tspeed is a Basic compiler designed 
o offer a huge ipcrease in program 
unnin g speed over interpreted Basic 

plus a range of extra facilities. 
It also claims to be the first optim ising 

Basic comp iler to be released for any 
micro . 

Other comp ilers have to be instructed 
how to compile your program , but an 
optimising compiler decides for itself how 
best todoit. You set upab ankof'co mpiler 
directives' , and it does the rest. 

Petspeed comes from Oxford Comput er 
Systems , in versions for the Commodore 
64, 4000 or 8000 series. I tested it on a 3032 
with Basic 4 and a 2040 disk drive. Since I 
have also spent some time using PC-Basic 
- another compi ler of comparabl e price 
and power - I could compare them. 

Features 
There are four major programs in Pet­
speed . These run automatica lly one after 
the other. They ope rate on your chosen 
source program , held o n a work disk in the 
other drive , and convert it to 'speedcode '. 
This is a low level code designed to be fast 
and efficient , and is interpreted at RUN 
time by a special interpreter sto red with the 
final program code . 

Petspeed sets out to be compat ible with 
ordin ary Pet Basic, but offers a number of 
facilities not available in interpr eted Basic. 
The most useful of these is the ability to use 
variable names of any lengt h. Of course , a 
program you wrote using this option could 
not be tested before you compiled it. 
Integer FOR loops may also be used, as 
well as user-defined strings. 

Certain of the normal Pet Basic facilities 
- such as the LIST command , program 
ove rlaying, and dynamic arrays - cannot 
be used with Petspeed. 

Presentation 
Petspeed comes with two manuals- one is 
from Oxford Comp uter Systems, and the 
other , more comp lete one from Commo­
dore. Both use good quality paper with 
glossy coloured covers, and are bound so 
that they ope n flat. The Commodore 
manual is printed on one side of the paper 
only, leaving room for your own notes. 

The sections on compi lation are clear 
enough for most users , who will be familiar 
with the Pet itself , and with Pet Basic. But 
the section on error hand ling is incom­
plete , and I found severa l error messages 
or kinds of program behaviournot covered 
by the manual. 

Three pages of the manual and an 
analys is program on the disk are given over 
to interfacing compiled programs to 
machine code , and machine code access to 
Basic variables. The information here 
seems adequate , but I have not tested these 
facilities in depth. 

The programs are supplied on a disk 
emb lazoned with the distinctive red and 
black Petspeed logo. You can make a 
backup copy , since the company uses a 
dongle plugged into the first cassette port 
to secure the system. They call the dongle a 
'podule ' in one manual , and a 'key ' in the 
other. 
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Warp 
Factor 
Tenon 

the Pet 
Compilers promi se to make 
your micro much faster. Barry 
Bidd ies hits the accelerator and 
takes Petspe ed for a run. 

- Pellpccd. Asel 7 Buicc:ompiler. 
....... Pet 3032. Niii £125 Cl VAT. 
MMIII Odard CAlmpuler Sy11em 
lllal .... ie:). 099.M1%JOO. ,_.. Dlllt . .. 

c- llorc 64. 4000. IIOOOseria. 

----- . ...... Odonl ICl __ .,_w1 ... c-11orc 

The dongle isn't required to run your 
programs once compiled , nor are there any 
licence restriction s on your use of those 
compiled program s. This is a welcome 
contra st to PC-Basic. whe re the security 
ROM contain s RUN-time code , and you 
must have permission - not to mention 
extra ROMs - in order to sell programs 
compiled by it. 

I cou ld find no mention in the manual of 
any scheme for helping users in trouble, 
a lthough a telep hone number is included in 
the address . 

Getting started 
To run Petspeed , you plug the dongle into 
the cassette port and put the Petspeed disk 
into drive 0. The program to be compiled 
goes into drive I, and needs a disk with 
about 500 blocks free for a large program . 
A few second s after being loaded , Pet ­
speed asks for the name of the source 
program . 

Once you've given the system your 
progra m name , you might as well go away 
and make a cup of tea , as the compile time 
isat least one minute. In fact , one program 
of 52 blocks I tried took nearly eight 
minutes , where PC-Basic needed only 
thr ee . But as PC-Basic is much more 
difficult 10 use, this adva ntage become s 
virtua lly irrelevant. 

Assuming you don ' t like tea , or you 're 
not thirsty , you can stay and watch 
Petspeed working its four passes through 
the code , listing line number s as it goes . 
You will then be on the spot to receive the 
error message if Petspeed is unable to 
comple te the compilat ion. 

At the end of compilation , the compiled 
code is written back to disk under the 
original name but with · .gt' appended. It 
also remain s in the Pet ready for immediate 
execution . 

It really is that easy to use , becau se if 
you follow the rules and give it only 'clean 
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Basic' prog ram s to compile , there are 
unlikel y to be any problems. It 's worth 
mak ing a few simple checks as a matter o f 
course, espec ially if you have any utiliti es 
such as BA SMON or TOOLK IT , but 
genera lly, if it run s under interpr eted 
Basic, it is quite likely to compile. 

Th e furth e r you go from 'clea n Basic', 
the more likelihood there is of prob lems. 
Progr ams which POKE machine code into 
sa fe areas of memory may be OK , but the 
mac hine code must not access Basic 
variables - Pe tspee d sto res varia bles· 
differentl y. 

Th e ma nual gives a good dea l of helpful 
informati on abo ut these rest rictions, and 
you also get a program which lists the 
add resses of Pe tspee d variables in the final 
compilati on. 

Error handling 
I te sted Petspeed by compiling as many 
suitable progra ms as possible , and by 
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unreserved with Basic 2, but rese rved 
unde r Basic 4. 

Co mpilation can also fail due to lines 
which are perfec tly acceptable - though 
incorrect - unde r interpreted Basic. For 
exa mple, a program can contain two 
conflic t ing DIM statements , only o ne of 
which is ever enco unt ered in one RUN . 
But as the compiler sets bot h up during 
comp ilation , it will fail. 

Two program s also failed with a syntax 
erro r message, whe re there was in fact no 
such er ro r in or around the line in que stion . 

Perfonnance 
The manual claims speeds up to 40 time s 
faste r than interpre ted Basic. I assume that 
figure mu st app ly to individual stat ements. 
as the se get the maximum benefit from 
be ing compiled. With complete prog rams, 
I found the aver age spee d increase was 
more like ten to 15 times. 

An empt y FOR -NE XT loo p ran five 
times faste r (PC-Basic gave a nine fold 
improve ment) , while a loop containing 
Y = TAN(X ) was littl e faster than the 
empt y loop with either compiler. A scree n 
flasher be nchmark ran about ten times 
faster ( 18 times with PC-Basic), and 
Labyrinth, a pro gram heavy on graphics 
and string manipulation , also ran about ten 
times faste r - PC- Basic gave a figure of 16 
times. A database program. in which the 
data was sto red in DAT A statements, gave 
15 times faster access - PC-Basic was 
unable to compile this one. 

Reliability 
The majori ty of Basic progr ams will 
compile correctly. with very few modifi ­
cat ions. Pet spee d has occas ionally failed, 
giving e rror messages which were 
apparent ly wrong, but I have yet to get any 
run -time error s with programs which we re 
success fully co mpiled . 

Verdict 
Petspeed is pa rticularly easy to use, and 
gives a grea t improv ement to the running 

_ speed of Basic programs. It does have 
draw bac ks, in that it is slower in operat ion 
than its rival . PC-Basic, and needs a lot of 
disk space to compile . writi ng a se t o f benchma rks to answer 

part icular qu es tions. Where I could , I also 
comp ared the result s by compilin g the 
same progra ms with PC- Basic. 

Within the first two hours, I ran into a 
number of error messages and situati ons 
which were no t ment ioned in the manual. 
Th e first program to fail resulted in the 
message STR ING TOO LONG ERRO R. 
Th at turn ed out to be du e to a shortage of 
space on the disk , as Petspeed needs more 
space durin g com pilation than appea rs 
afterwa rds. 

A chemist friend 's pro gram , written 
wit h lots of spac ing lines, and tables of 
atomi c weights and e lements neatly laid 
out one per DA TA line, a lso ran into 
trou ble. I !e re. the message TOO MANY 
LI ES( > 1020) ERROR came up - this 
error is not listed. but it is se lf-exp lana tory, 
and easily cured. The same friend ran into 
ano ther unli sted e rror message, eq ually 
eas ily cured , by using a variab le which is 

PC-B asic, on the other hand. is fast in 
operat ion and its compiled program s run 
faster . It offe rs extra facilities , but is harder 
to use than Pe tspee d . I feel that PC- Basic 
would be best for programs writt en with 
the comp iler in mind , but Petspee d has the 
advanta ge of being equall y suitab le for 
compiling program s not writt en by the 
user. Hence I would rate PC-Basic mor e 
highly on feat ures and documentati on , but 
on performa nce, re liability and easeofuse, 
Petspee d is the clear winner. 

RATING 
Fe.tures- UUU 
Presenbrtion- aaa 
Perfonnance-aaaa 
Userinterface-aaaa 
Reliability- .J aa 
O.erall value- aaaa 
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Now that Superfile is here: some good 
thinUS to do with yesterday's databases. 

~ ...... -· -

Don't throw those old disks away I An 
obsolete database could make some 
budgie very happy Superhle. the 
advanced new Bnt1sh database manager. 
could make you even happier 
Just look at the advantages 

D Superhle tacks itself onto CP/M and makes 
the database accessible to programs many high 

level language 
O Logically a mult1·hle database relat1onal searches 

easily done via high level language 

O Variable length it ems -s tore the data you type m wit hout 
paddin g- double your di sk capacit y 

D S1mple·to·use Screen Forms and Report generator 
packages 
O Made m England and widely used by the Government . 
Hospita ls. schools and Umvers1t1es O Search on all it ems m the database 

O Flexible records- add new Fields at any time 

Central Micro Sy1tem1 (Xerox) Tel.0922 26066 

Le1eester ComputerCon1ultants Ltd (General) 0537 533224 
Micro Techoology IShalpJ 0892 45433 
Nas tar Comput er System s Lid (SuperbramJ 0246 207048 

O Prices from. single user £225, multi user £450 

RanmorCompuung Lid 'Apple) 0702339262 
Sun M,croSe rvices(Sheltool 0842813476 
T1m1y1 (DSC3) 95 56747 
Transam M,cro s (The Tuocanl 01 400 5240 
8" IBM Form41 ava1lablo from Soothd ... Lid THE FREE-FORM DATABASE 

Southdata Ltd , JO Barley Mow Passage, London W 4 4PH 01-994 6477 Please quole ref PCN on all enqwnes 

TIMES ED. SUPPLEMENT oct'82 
ACORN USER foo'83 
BEEBUG OOC/Jar1'8.'3 

Th e w ord pro cesso r for th e BBC ma chine . 
Thi s ROM based w ord pr oces so r simply 
plug s int o one of th e empty sockets insid e. 
Suppli ed with full spir al bound manu al and 
casse tt e containi ng an example doc um en t 
and free typin g tut o r prog ram . 
Now ava ilabl e fr om stock. Quantity 
Discount s 
£39 .00 + £ 1.50 p&p + VAT 
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Rod Mc Kend rick gets to grips wit h a series of program ming uti lities that bui ld in to a sing le too lbox 
Too lbox provides · Siriu~ programmers 
with the sort of uti lities C P/M-86 should 
offer. but doesn·1. It is a deve lop ment 
package of some 35 modules. and is 
des igned to he lp CP/M progra mmers get 
the most out o f the 16-bit micro . 

It cove rs disk manage ment. data man­
agement. and program development. And 
if you want to migrate up to CP/M-86 from 
C P/M-80 systems. you look in Too lhox . 

Features 
Too lbox co mes e ither as a co mplete ,e t . o r 
as five ind ividual modules - the Base 
Mod ule. ScreenPlot. Scree nwr ight Key­
base. TRX. and Sourcerer . 

Screen Plot is a screen grap hics handler. 
It provides a ske leto n Basic program. with 
pre-coded call ing seque nces which support 
a number of primitive graphics function s. 

Screenwright lKeybase consish of a 
scree n format generator and a keyed 
random access file handlin g syste m. The 
Screenwright section allows you to design. 
crea te ed it. input and display scree ns at the 
ter minal. Keybase is made up o f four 
programs. which will define the file·s 
physical att ributes. init ialise disk space. 
READ and WRITE to the file. and call the 
READ and WR ITE routines . 

TRX transfers files between two linked. 
CP/M micros. while Sourcerer disassem­
bles 8080. 8086 a nd 280 co mmand files. 
and will also take 8080 and Z80 objec t files 
and generate 8086 sou rce code. 

Presentation 
If you buy it as a complet e se t . Toolbox 
comes in a free ·Programme r' s Document 
Case·. The review se t ca me with two disks 
ho lding the utiliti es. and two further 
demonstration disks. all clear ly marked. 

The documentation includes a produ ct 
release not ice and a user manual. as well as 
instruc tions on the use o f the demonstra­
tion disks. A brief introdu ction gives an 
ove rview of each utilit y, then a more 
detailed section on eac h mod ule . 

In Use 
Experienced programmers should find 
most of the Base Modul e utilities easy to 
use. learn and install but Screenplot is a 
little more difficult and it too k abo ut half an 
hour o f trial and error to get und er way. I 
suspect that this one was writt en by the 
same pe rson who wrote the software . 

Two of the convers ion utilities trans­
form 8080 and Z80 assembler source code 
into8086assembler. while a third performs 
the first step in convert ing C BA SIC into 
Microsoft Basic. GE TFILE , the file trans­
fe r utilit y. cop ies files from MS-DOS disks 
to CP/M-86 disks. 

One of the Base Module's bes t features 
is DIRE CTO RY EXTE D ER . which 
labe ls all your disks and reco rds your files . 

SECED IT can exa mine and ed it sectors 
of a disk. while FILED IT lets yo u edit the 
logical sectors o f a file. DUMP give~ you 
bot h a hex and an ASC II file dump. and 
another pair of utilities compa re two files 
byte by byte. or reco rd by reco rd . and 
repo rt any differences back to you . 
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Open the box 
and tune up 
your Sirius 

PROF ILE monitors the input-output 
activity o f another program. and S AP 
can be called by a Basic program to copy 
the screen contents to a disk file o r printer. 
FILM copies all scree n output toa disk file. 
which you can then exam ine by ed iting it o r 
by using REPLAY . 

Reliability 
None of the mod ules I tested crashed . 
Even if they occasio nally had. I would not 
rega rd that as such a majo r problem. since 
they are prog rammer aids. Th e one rea l 
exception. which I would hate to have to 
cras h, would be the Dir ector y Extend er 
utility. and for that there are no docu­
mented recove ry procedures . 

Verdict 
This is ce rtainly an above ave rage package. 
The only rea l fault lies with the use r manual 
- in the Scree nPlot sectio n. especia lly. I 
would have welcomed examp les o f the use 
of graphics primitives. The Screen­
wright/Keybase module see ms to me 

___ ,, 
., .. "' . 

~ 
extremel y good value for money, with 
feat ures that compar e favourably with the 
Microfoc us Forms-2 package. 

Depe nding on how much add itiona l 
ap plication coding is needed, you could 
use Screenwr ight and Keybase to save an 
immense amount of time writ ing scree n 
handlin g and fie ld validati on code. 

:!~-alllu 
~~= 1111 
User Interface -gaga 
Reliability- II B a 
Overall- a 

NUIE Too lbox Al'l'UCATION program develop­
ment tools SYSTDI Sirius I CPIM-86 PIIICt: £575 
or £286 base mod ule , £171 othe r modules 
PUllJSIIUt Expo n Software Internationa l , 031-
556 3266 ,_, disk I.ANQUM( Basic and 
Asscmbler 01NEIIVUISIONSMS-DOS,PC-DOS 
due shortly ounm mail order, most IBM and 
Sirius/Victor dea lers . 
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You can count on Dragoncalc from Gemini, but you can't rely on it , as Pet e Ga lliard discovered 

Better with a pencil 
Some program s save you such a vast 

amount o f time and effo rt that they 
pay for them selves within days of 

purchase. 
Other s do not. and unfortunatel y. 

Dra goncalc is one of the latter . In fact . it's 
one of tho se spreads heet packag es that 
makes you feel inclined to invest in a sheet 
of paper and a pencil. The y tend 10 be 
easie r to use and a good deal more reliable. 

Dragon calc is part of the gradually 
grow ing pool of bu siness-type appl ications 
software for the Drag on . It comes from 

Exmouth -based Gemin i Mark etin g. and is 
a simple spreadsh ee t. It isn' t really de­
signed for sop histica ted accounts or 
budgeting . 

Features 
This packag e is very simple indeed . Th e 
spreads hee t is divided into cells. with eac h 
cell being assigned a row and column 
number , up to a limit of 26 rows and 20 
columns. A number o r piece of text can be 
placed into each seven-c ha racte r wide cell. 
and you view parts of the sheet through a 
movable window four column s wide by 12 
rows high. Number s may have a precision 
of up to six decimal places. 

Any formula you set up to calculate the 
conten ts of some ce lls from the contents of 
others may be repea ted in a block o f cells of 
your choice, and you can also repeat data 
you enter in the same way. You can 
inspect formulae , you can save tables you 
have created onto tape, and you can 
recalculate the spre adsheet. 

None of the more sop histi cated oper­
ations, such as comb ining different spread-
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shee ts. inserting or deleting rows or 
colum ns. or allocating projected ce ll5, can 
be performed . 

Presentation 
Dragoncalc comes on a casse tte toge ther 
with a demonstration budget tab le on Side 
2. There is also a very brief six-page 
pamphl et which se rves as the use r manual. 

Getting started 
I got off to a bad start with Dragon calc. 
since the loading instru ctions in the user 

manual were wrong. LOAD ' Drag oncalc' 
should in fact be CLOAD ·Cale' 

In use 
According to the use r manual. you can 
enter up to 26 rows and 20 columns. I tri ed 
doing so, but found that I ran ou t of 
memory long befo re I reac hed those 
absolute limits. 

No warning is given as you appro ach the 
end of memory. and as soon as I 
ove rstepped the limit. the system crashed. 
To recove r . you mu st resta rt. and the 
whol e file is los t. 

I had more success with smaller model s, 
but I found mysel f hampered by a numb er 
of restriction s. There arc just 13 com­
mands at your disposal. and nu mbers have 
a limit o f seve n digits. 

Calculation is done by the EVA LUA TE 
command - but it is not poss ible to 
cah .. ulatesma ll parts of the model at a time. 
Instead, you have 10 reca lculate the ent ire 
model eve ry time you want to calc ulate a 
formul a which may appl y on ly to a couple 
of ce lls. 

The BLANK com mand is also innexible 
- you can eit her BLA K out the whole 
model. or ju st one cell at a time - there arc 
no in-between optio ns. The R EPEA T 
command also has its drawback s. It can be 
used to duplicate data and repli ca te 
formulae. but when I tested it. it caused the 
model to run out o f space. and the system 
crashed . 

Perfonnance 
The one thing thi s package has in its favour 
is its relatively good speed of ope rati on . 
The window can be moved about the shee t 
quite quickl y, alt hough recalc ulation of a 
test model of 18 rows and 13 colum ns -
about the maximum model size I was ab le 
to create- took nearly four minut es. 

But , it was still a slow package 10 use 
because the EVA LUATE command in­
sists on recalculating the en tire sheet. 

Reliability 
The package i, unreli able . The system 
crashed whe n I exceeded the memory limit 
or used REPEAT 100 enthu siastically. 

I was given the opt ion o f getting back 
into the program with BREAK and 
GOTO 1000. but eve n after I had don e so. 
and even if I tried eras ing formulae. each 
time I came 10 re-evaluate, it crashed 
·again. I had to abandon tne "n ole model. 

It also ran into troubl e when I 
accid enta lly pre ssed the L key . Assuming 
that a file was 10 be LOADed . the program 
sat and waited for me 10 put on a cassette. 
There was nothing to do but lose the whole 
model. 

Gem ini told me that it had received some 
complaint s and that the probl ems are being 
looked into. 

Verdict 
Drago ncalc has such se rious problems with 
reliabi lity and nexibility that I would 
pref er 10 stick 10 penc il-and -paper ca lcula­
tions. By comparison , Micror s £9.95 
Spreadsheet for the Sinclair Spect rum , 
reviewed la,t week. is ~tre ets ahead. 

Asked 10 comment on the probl ems 
fou nd in Drago ncalc , Dale Hu bba rd . 
managing direc tor of Gem ini Mark e ting , 
said PC had been sent a deve lopment 
copy o f the program in er ror . He promi sed 
10 send a proper review copy. 

RATING 
Features- ·· 

Presentation -·· Perfonnance- ·· 
User interface- ·· 
Reliability- · 
Overall value- · 

,._ Dragoncalc Appllc.tloa Spreadsheet 
S,... Dragon 32 Price £19.95 Pu......, 
Gemini Markeun g. 03952-5832 Fonut 
Casseue UIIINI • Basic Otller wenlolls none 
Ollllets Mail order. various dealers. 
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NOW! 
IBMPC 
MS·D·os 

VERSIONS 

PRODUCTIVITY Save Time, 
Save Money, Save Development Effort . 
QUALITY Utilise the full powe r of you r CP/M-86 systems . 
FACILITIES Enhance your applicat ions with powerful Screen 
and File Handling tools . A little magic 

from ESI SECURITY Recover corrupted discs , reinstate erased files , 
recreate lost source programs . 
RANGE Convert you r entire CP/M-80 library to CP/M-86. BI# 

'----------------------------, BaM Module £249 +\IU 

I 
Set of 18 utilities providing comprehensive d iagnostic . conver sion. and I enclose a cheque for £ payable to ESI Ltd or I 
System Monitoring facilities. Tid< 

I 
Sc,-n Plot £149 +\IU Please send me more inlormation on the CP/ M-86 loot Box O I 
Generates high quality graphic s from your B"SIC program . 

I Sc,-n Wright/"-¥ BaM £149 +\IU Name: I 
Screen lormat definition and input management facilities called from B"SJC. Address: 

I Flexible keyed Random Access File Managemen~ called from B"SJC. ------------------ I 
TRX £149 +\IU 

I File Transfer Mechanism between CP/ M systems (80 and 86) with error PCN I 
check ing and security. 

I SouSe ref •roe: . £8014809 + \IU sv,a -- ,-ure------- • ~--·- Z e3 I 
to "intelhgent" dossassemblers and cross-d issassemblers for • I 280 and 8086 . PLEASE CHARGE TO MY ACCOUNT. MY CARD NUMBER tS I 

I ~=~!~~(;~f~:~:::~p=~:i~r chased) ~~":= I I I I I I I I I I I I I I I ,~~y I I 
• Export Software International , 4 Canongate Venture , New Street , Edinburgh EH8 8BH. Tel : 031-556 3266 . 1 

C.,tddo,e 
E•pens k,n Slot 

vue 

(fut u re, 

C er trld g e 

M oth e r B o ard 

C P I M
111 

POWER " " .. 
PAl 
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s.,ia, ........ 110 
Swttch Af Vtdeo Port 

@ I 

,eee 01,k, 
1203111 • 0• 01 
(1050) (12501 

9090 

IEEE Prin ter , 
t• 0221 te0231 

(1300) ., . 

IEEEtoP aralltl 
l nt1rl 1 c1 

Perellet 
Device a 

Other 

Cer t rld get 

-

eu ... ,. Port 

Tape 

1541 Driv e ..... 
1525 Prln1 e r 

or 1515 Prin te r 

IEEE lo Serl a l 
l nter fe ce 

True Se r ia l 
D e v ice, 

u .. ,~ 

VIC Modem 

or Vl3 C • bl• 

10 P era lt e t 
P rin te r 

or Vl 4 C eble 

t o Sta nd er d 
M o de m 

Dealership inquiries invited 

Give These Expanded 
Capabilities To your 64 
* The ability to transfer data from any 

type of device to another ( IEEE , 
Serial , Parallel) . 

* BASIC 4.0 which allows you to run 
more PET BASIC programs and 
gives you extended disk and 1/0 
commands . 

* The ability to have several 64s on 
line together - sharing common 
IEEE devices such as disks or 
printers with Spooling Capability . 

* Built-in machine language monitor . 

* A built-in terminal or modem 
program which allows the system to 
communicate through a modem to 
many bulletin board systems and 
other computer mainframes . 

* Compatability with CP/M. 
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Gil A~thony Systems 
MAIL ORDER PRICES ----- - ­

--- WITH SUPPORT JUST A PHONE CALL AWAY ---

- SOFTWARE FROM THE PEOPLE WHO UN DERSTAND IT -

- - SOFTWARE FOR THE IB M PERSONAL CO MPUTER --

dBASE II 
The powe rful, easy to use 
RELATIONAL DATABASE 

£397.50 
including post and pac king 

VISICALC 256K 
The classic favourite , lreed 

to use the new larger memo<1es 
and faster too o n new CPUs 

£14650 
1nclud1ng post and packing 

MILESTONE 
Planning and scheduhng 

pro1ects wi th up to 200 act1V1t1es 
using Cnt1cal Path Analysis 

£33250 
including post and packing 

WOROSTAR PLUS 
MAILMERGE 

For the puns t, now kinder on the 
IB M PC. Sirius and TI PC 
generallon of machines 

With Ma1lmerge 

£251 50 
1nclud1ng post and packing 

SUPERCALC 
Flexible formaning , w1ndow1ng 

and worksheet bu1ld1ng provide 
a powerful tool for planners 

£t 79.50 
1nclud1ng post and packing 

MULT I PLAN 
From the peoplew hO brough t you 

MSDOS Reads V1s1calc files 

£t 60.50 
1nclud1ng post and packing 

dBASE II ADDONS 
dBASE window . d B PLUS, dUT IL 

q uockcode , 
dG AAPH and Abstat 

For prices please call 

VISIADDONS 
V1s1f1le, V1s1dex. 
V1s1schedule , 

V1s1trend/plol · • • • 

For prices please call 

VOLKSWRITER 
Your secre tary can use this 
wo rd processor withou t a 
Ph D 1n Computer Science 

· •· andsocanyou · •· 

£t 42.50 
1nclud1ng post and packing 

SELECT 
Menu-d riven word process ing lor 

managers . authors and 
occasional users With tutor 

£329.50 
1nclud1ng post and pac king 

--- SOFTWARE FOR NOR MS ····· NOT NU RDS ----

-- FOR PRICES ON OTHER SOFTWARE PRODUCTS----
FOR THE IBM PC. PLEASE CAL L 

FOR SOFTWARE ON OTHER MSDOS SYSTEMS. PLEASE CALL 

ALL PRICES. PLEASE ADD t 5% VAT --- -­

--- SOFTWARE DISTRIBUTED ON t 60K DISKETIE -- ­

POST AND PACKIN G INCLUDED IN UK -----

---- WE EVALUATE THE SOFTWARE WE SELL ----

- SOFTWARE FROM THE PEOPLE WHO UNDERSTAND IT - -

- - SOFTWARE FOR THE IBM PERSONAL CO MPUTER --

Gil Anthony Systems 
Shephe rds , Tydehams , Newbury , Berkshire, AG t 4 6JT, United Kingdom 

Newbury (0635) 3583 t 

Prices 

~ SBORNE 
AT LOW, LOW PRICES!! 

Special offer to clear stock of equipment 
used on short term project 

(Max. usage 3 months) 
New OUR PRICES 

1 

Qty. 1-10 11·20 21+ 
SINGLE DENSITY £1250 £795 £710 £620 
DOUBLE DENSITY £1395 
SINGLE DENSITY WITH NEW 
MATRIX PRINTER ...... £1145 

£945 £860 £770 
SINGLE DENSITY WITH NEW 
DAISY WHEEL PRINTER 

£1190 
DOUBLE DENSITY WITH NEW DOUBLE DENSITY WITH NEW 
MATRIX PRINTER ...... £1295 DAISY WHEEL PRINTER 

£1340 

* WARRANTY - Full part s and labour (min . 6 months) 
* SOFTWARE - CP/M Operating System C Basic M Basic Super 
Cale Word star 
Come s in or igina l packaging with manual. 
• PRINTERS • Matrix - Epson MX 80. Oal1y WhMl - oth,ettl Pruit 30 

CONTACT TRICIA CARROLL 

0276 76455 or 76480 

Delham International Limited 
Pmces ~ Hiv> Stree1, 8agshol. Su"-')( GU19 5Af 
Telep,one. Bag5l,o( «J2j{,) i'ti044 

VISICALC - v 1s1CoRP· 

THE WORLD'S MOST POPULAR BUSINESS PROGRAM 
Over 200,000 copies sold Worldwide 

VISICALC tS the 1stute Busmessman s lrNtnd- his nghtarm , an E'9ctrorwe Spreadsheet 

~ts'.°8':}~0<=-':"°'~ts?=.s~~e::,o:t:.::1tF=~.:i 
Rat,os, Sales & Cosl et Goods-... •. Sales Trooos. Stoel< Reports, OIC. OIC • ell 
qurte automaticaly "' • matter ot m.nutes, insteed ot days In tac1 it can be used almost 
anywhere there are mathemat,caJty retated vanabies . .,.. any hek:I ol endeavour such as 
motlcobng, pmductoon, ongonoering, ,.,.itong , research, managemen, otc 

~;:,':,Jt u '::"1t:"':!t~~~oi=:.f'S:."".:!!.ot~~·:~,;~ 
reealeutabOnl whdl used 10 take hours ol work , ar1 so qudt that several drtfentot vatues 
tor I variabte can be tned trl qt.MCk success,on. and trends e&slty es tabliSMd w,th the 
tnlt'Nffl l.iffl of bother 
VISICALC ava,1-bolrty, oogelhof with Olher busmen progroms ~om VlolCorp , are u 
totlows Pnces -- · but exctodo VAT V'ISICalc: Applel & o ARP 170.00 [129 .95 

Commodo<e- 96K RRP 20800 [159.95 

Advanced V'...Calc 
v ... Plot/T,end 

Desk Top.Plan 

V11,1Dex 

V1S1Word 
V,s,Ptot 
V1:11lerm Busmeu F0<ecasbng Model 

IBM PC ARP 195 00 [149 .50 
Apple ARP 320 00 [249 .50 

~~& I RRP~gg mm 
Apple I & e t95 00 [149 .50 

~Pd ~:gg mu~ 
Apple I & e 230 00 [175 .50 

~ P6' ~:: gg m::~~ 
IBM PC 195 00 [149 .50 

~~ & l e ~:gg m::~ 
~~& • :~gg till:: 
IBM PC 185 00 [139 .95 

Apple & 11 92 00 [H .95 
Apple~ & e 92 00 [69 .115 = & e 9200 [69 .115 * sn':r."iAE~:=:~ RRP149900 t134t00 

Compr....:i &fK AtJt* .. IT Montlb' (GtHl,J"""" Vki10 Ub# . Cldltt ~ Wldt ~ -
10 cir-,~ Md v.c..ic-, 3- ~yourw«J.,~MM!«Jwidt l 

MAIL ORDER ONLY Pna,slflCluc»UKpost-~ 

\f IPARKINS]Pleue; AIOONS•CIATES(PCN1ikdo<to­
J AsloaAns 20 RIDGEWAfel~~l!,;=EX 7BJ 

LOCAL DEMONSTRATIONS CAN BE ARRANGED ev PRIOR APPOINTMENT 
V'...Calc. v ,sff rend, V>S1Ptot, V1sflo , VillSchedute , Vis,Dox, V'1sffem,, v ... word end 
DosktoplPlanarett-....ruotVislCorp ,~ H, end Apple l arotrademlrkso t APPLE 
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ProgramCards 
Tired of inte rmin ab le and unint ellig ible 
program listings that thr eaten yo u with 
first-degre e myo pia? Here's a sight for 
sore eyes. O ur uniqu e Progra mCa rds 
allow you to build up an at-a-glance 
referenc e sourc e in the form of nea t filing 
ca rd s. Snip them out, glue them to a 
backin g board and box them ready for 
use. 

Each progra m - on o ne, two o r mor e 
ca rd s - is presented wit h no tes at th e 
appropriat e point alongside, so that you 
can und erstand and an ticipa te th e action 
o n-scree n . 

As well as co mplet e pro grams, a sub ­
routin e wit h an exam ple of its use will be 
printed each wee k from the PC library. 

This week 
Chr1s Davison , a reader from ewton 
Abbott , Devon, se nt in his Spec tru m 
utilit y to magnify characters o n scree n . 

This he lps in the designing of user­
defined graphi cs and shows the sensible 
use of the POINT co mm and . 

~ProgramCards 
Magnify Utility Card 1 of 1 
8303MU 

Joe Th ompson. of Chester-le-Street, 
Co unt y Durham, has suppli ed his easy- 10-
use Vic-20 game Spider which includes a 
nice routine to change the colo urs of 
individu al charac te rs on the instru ct ions 
page by va rying the screen attribu tes. 

Another game, Firing Range. for the 
BBC Model B, comes from a Mrs M 
Th atcher (no rela tion) , of Cove ntr y, who 
unfortun ate ly suffers a hearing impedi­
me nt. Th e ga me, therefore. contains no 
so und functions. I lowever. these can 
easily be added by the use of PROCE­
DURES at approp riate poin ts. The 
grap hics techniques can be used as a bas is 
for many othe r ga mes or programs. 

The subroutin e Encode makes sec urity 
cod ing of data an easy facility within any 
pr ogra m. Th e method e mployed rende rs 
even the simpl est text incomprehensible . 

The exa mple program shows a simple 
e ncode /decode function and demonstrates 
th e symm etry of the cod ing st ructure 
without requiring a huge a lgorit hm of 
freq uency of charac te r occurr e nces. 

A useful, small utility program incorporating a subroutine to magnify characters as entered . 

10 REM A program t o demonstrate the magni fi cation of charac ters 

20 PAPER O 
30 IN K 6 
40 BORDER 2 

60 CLS 

70 INPUT "Enter string to be magnified ( 1 - 4 characters)" ! AS 

80 I F AS • " " THEN PRINT AT O, 01 "PROGRAM ENDED": STOP 

90 REM If no characters entered then program ends 
100 PR IN T AT o, o; AS 

110 GO SUB 1000 
120 GO TO 70 
1000 REM Subrou tin e to eMplode input as printed at O, O 
10 10 FOR A• 0 TO 3 1 

1020 FOR B • 175 TO 167 STEP -1 

1030 IF POINT <A, B) • 1 THEN PR INT AT 178 - B, A; "• " 

10 40 NEXT B 
1050 NEXT A 

1060 RETURN 

PCN A PRIL 1. 1983 

See your name in print! 
Become a legend in yo ur ow n lunchtime. 
Send your exa mp le of programming ex­
pertise on disk or cassetle with a plain 
paper printout to the addr ess below. 

We'd also like a brief descr iption of what 
th e progra m does, and notes including 
memory requirements, spec ial hardware 
needed etc. 

A ll programs are checked by a referee 
befo re publication so tha t only fully 
debugged prog rams are published. 

As if the pro mise o f fame was not 
eno ugh, we 'II eve n pay you for them , at ou r 
sta nda rd rates . 

Should you requ ire yo ur mate rial to be 
re turn ed please enclose an SAE. 

If you are interested in becoming a referee 
for submi tled programs then send details 
o f expe rience , machines cove red etc to: ­
Program s Edito r , Pe rsonal Comput e r 
News, VNU, Evelyn ll o use, 62 Oxford 
Stree t , London WI A 211G. 

Sinclair Spectrum 
Slnclalr Basic 
Requirements : 16K 
Applica tion : utility 

20 Set screen colour attributes 

60 Clear screen 

70 Obvious 
80 End program if no data entered 

100 Display entry at screen home 

110 Execu te magnification 

120 Repeat 
1000 Subroutine MAGNIFY 

1010 Step honzontalty across displayed 
characters 

1020 Step vertically through character 

1030 Pnnt ... .. for each active l)lxel 

1040 Vertical loop end 
1050 Horizontal loop end 

1060 Routine returns to mainhne program 
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[E Westrex 
BUILDING EPSON ON 

Litton 

SUCCESS 
When you've got a 
product that has 
earned a reputation 
for cost effective 
performance and 
outstanding reliability, 
you build on it. 

I \ 
With a Print speed of 160 CPS, 

proportional spacing, forms 
tear off, superscript, subscript, 

dot addressable graphics 
and a RAM area for 

• loading 256 of your own 
, 1 characters the new FX is 

even better value than 
its famous predecessors. Meet the new Epson -FX printer from Westrex. 

An exciting new machine 
that meets all the usual 
Epson qualities like 
reliability, speed and 
modern styling. FX-80 

Centronics parallel 
interface comes as 

standard or choose from 
the optional RS 232C or 

IEEE interfaces. 
DEALER & OEM ENQUIRIES WELCOME 

[E Westrex 
Telephone: London: 01 578 0957 

Birmingham: 021 554 5827 
Manchester: 061 764 0324 
Newcastle: 0632 326551 
Cambridge: 0480 66343 

Litton Westrex Co. Ltd., Bilton Industrial Estate, Fairway Drive, Greenford, Middlesex UB6 8PW 

w~ 
NOW AVAILABLE 

FROM STOCK 

[J[J(B 
(:: commodore 

ORIC-1 
FULL RANGE OF PERIPH ERALS, 
SOFT WARE , ADD-ONS, BOOKS. 

EASY PARKI NG 

. .JlI = SURBITON )1l . 
11·· 71~,' ~ .-nr ~~,"'F:: ., n n n( 1t' 

I 
11 

l ,r;;:;;..~J,IOOAI ~ 1 l?r- L 
t"M)lr,I no 'tiwotth IIIM South. lolwotth. ~ wmy m,... -

,....._ 01-1314317 Ttlt,c!M"''-'"' Cl-' G 

SOFTWARE 

DRAGON32PROGRAMS 
MONST ERMIN E byW.E. MacGowan ................. £7.95 
GOLF byPeteAllen ........................................... £7.95 
SPACEMISSION byW.E.MacGowa n .................. £7.95 
ALIENBLITZ byPeterChase .............................. £7.95 
CHARACTE R GENE RATO R by John Line ........... £9.95 
GAMESPACKI .............................................. £7.95 

Space Wars ·S heepdog· Torpedo· Snake 
GAMES PACK II ............................................. £7.95 
Landjng · Hangman · Speedboat · Banleships 
GAMESPA CKIII ............................................ £7.95 
Reversi · Pontoon 
GEMPACKIV byW.E.MacGowan .............. ........ £7.95 
Sea Harri er · Sub Chase 
EDUQU IZl byPeterChase ................................. £9.95 
Geography· Inventors· Monarchs 

LYNX PROGRAM S 
Please phone or write for details 
All available mail order through 

GEM SOFTWARE 
UNIT D, THE MAL TINGS , STATION ROAD 

SAWBRIDGE , HEATS 
Telephone : 0279 52401 

TRADE ENQUIRIES WELCOME- RING FOR DEALER PACK 
WE ALSO TAKE ACCESS 

PC APR ILl.19 1ll 
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~Pt ogiamcards 

Spider Card 1 of 2 
8303 $1 2 

Here 's a short arcade game for the Vic. Instruct ions are in the program 

L I ST 

)); 

1 REM •• SPlDEf.: • • 
... REM 
3, REM FOR UNEXPANDED 
4 REM VIC 20 
:5 Rf.II 

l •J GOJO 1010 
15 kEM t1 t1 Uf'OATE SCORE: • • 
::o PRINT "CHOMEl t-iS TAB<S LE.N<STR.,<HS>)l; HS; " 

:'.5 RETUf<N 
30 REM .. MOVE MAN 
40 GET r • 
5(1 IF H . "I" THCN 0 • I 
:52 IF t • . "J• lHEN 0 • 7 
:54 IF •• . ... , .. THEN 0 • 3 
:51, IF , . . "M"' IHEN 0 • :5 

SC .. , TA8<22-LEN<STR • CSC> 

bV Y • X•XO(O): Y • Y • YDCOl: IF X· 0 Ok X LL 1 Ofi Y( l OR V LO OR PEE •• (TL•V • LL+ 
X) • F'L THEN 71V 

70 Pt»E TL+Y • LL .. X . PL1 f"O.E AT+Y • LL+X . RE.0 
80 If X SX ORY SY THEN 9? 
B~ fUR l • 1 TO~: SC R SC+ lt bOSUB 201 FOR J • 2JO TO ~~O 
84 f.'OtE VL,151 POE. SI . Ji NEXT J 1 NcXT 1 1 POtE V,0 1 PO.E 51 , 0 
80 5)( • fNR<LL) 1 SY ,. fNRCLOl I lf F·EE• (Af+SY • LL•SX> • RED THEN 80 
8 1 f'Ot E TL+SY ,.LL+SX , SP1 f'Ot E AT+SY • LL +&X,GREE:.N 
1.10 REM • • MOVE tiPIOt:.R • • 

lVO OS• SOH (CX-SX> :Z•(Y·SY> 2)/l~h M • ABS<RNO<i> OS)+ABS<RNO(l) OS> 
110 NX • SX•M • SGN(SX· X) 1 NY • SY+f1 • 5GN<SY·Y) 
113- l F l'1 • 0 THEN 40 
1'1~ JF NX t ANO NX LL 1 ANO NY 2 ANO NY LD-1 ANO PlEt <AT ... NY • LL+NX) < > RED THEN 

1"3(1 
120 N1 • SX XO<FNR(8H: NY• SY-YO<FNR<8»1 l'1 ~ l'1 le GOTO 113 
1;0 POt E AT ... SY • LL•SX.1 1 SX • NX 1 SY • NY1 PO ... E TL ... SY • LLt-SX . SP1 POt E AT +SY • LL+S 

X,GREEN 
140 GOTO 40 

~Ptogiamcards 

I 

Vic 20 
Vic Basic 
Requires : Unexpanded Vic 
Application : game 

Refer to Vic 20 Programmer 's reference guide 
for PEEK and POKE use . Special character s 
- printed in equare brackets with lhe name 
of lhe character and lhe number of characters 
to be typed. For example, (6CDJ means type 
six a.lr9or down characters . 

10 go to lhe INIT section 

20 subroubne to update ecore line 

40 move player 's line 

60 

80 

~o 710 If player leaves screen or hits 

hit spider so make noise, update score 
and replace spider 

100 move spider If~ - Uses 
Pythagoras's theorem to calculate !he 
distance bet-, lhe player and spider . 
Normally lhe spider fflOY9S away from 
lhe ~yer (using SGN function) but If rt 
cant, it wlH move randomly 

140 loops to 40 to continue lhe main game 
loop 

Spider Card 2 of 2 \. 8303$ 2/2 ....._ __ ____ ____________________________________________ ~ 

lfH) REM • • END GAME • • 
7 10 POE VL,1~1 f'O.E s1 . 2::o, FOf< J • 1 TO -:oo: NEXT J: POI-E S1,240t FOR J • 1 

TO 4001 NEXT I 
7~•) POtE 5 1.::!4!)1 FOR I l TO ~)j): NEXT J: f"Ot E 51.0 
7JO Pf<lNr "'-HOMEll6LRH8CDlSCORE " l SC 
740 IF SC HS THEN FOR l .. l.l8 TO :.!55 STEP 3 1 POt-E VL . l~i PmE St.I: FOR J • 1 

ro I STEP 10: NEXr J1 NE:11 I 
754,..t IF SC HS THEN HS • SC: PRINT "Cl:OH4CRlNEW HIGH SCORE" 
760 P~E St.Oz FOR J • l 10 100<1 1 NEXT l 

eoo REM •• TI ILE PAGE • • 
8 10 FR I NT "[CLSJ" 1 GOSU[t ~O 
e l :5 PRINT, PRIN1' PRINl " C35HlFT OJ SP I D~R C \S HIFT 01" 
82U PR l Nl I PRINT .. SWOT AS MAN'f SLOBS AS YOU CAN BE.FORE YOU HI l YOUR OWN L I NE O 

R GO" 
8~0 PRINT "OFF THE SCRE.EN": f-'f<JNT1 PRINT "USE J LEFT t RIGHT I UP l'1 0 

OWN" 
840 PRINT: PRINl "GOOD LUC• ..... 
8!:itJ PR I NI I PRINl "PRESS P PLAY OR S S10F'" 
810 I • Al 
875 GET A• : lF A• • "S' lHE:.N PRINl .. [CLSl"t ENO 
811 IF A • • "P" THEN 910 
89V PO..-E J.FNR<6l+J 
9q=:. I • I+l: IF t < 307~0 THEN 875 
897 GOTO 870 
900 RE11 • • NEW UAME •• 
910 SC • n 
915 PRINT "CCLSJ": GOSUB 2o 
920 X • 101 Y • 101 0 • 1 1 ~X • FNR<LL) 1 S Y • FNfHLO> 
940 PQl,IE TL•LL • Vt>(.PI: POf L AT•LL • Y+X.kE01 POtE TL+LL • SV ... SX ,SP1 POKE:. AT+LL • SV+ 

SX,GREEN 
't9U UOTO 41.1 

1000 REM • • lNIT •• 
1010 PRJNT'"[CLSJ"1 f'OI E "!;6879 0 ./7 
10~0 lL .... /680: AT • 3840()) LL • 7:~: LO • 22 
10'30 VL • 36818 1 S I • )68741 NS • 36871 
1040 PL • I 0:?1 SP • 011 RED :.!: Gfi'EEN • ~ 

10B O OEFFNR<X) • lNT(f<NlHtl • X ... J> 
1 100 F'OR I • t TO 81 kEAD XO<J>.YD<lh NE.Xl I 
ll l ll DAIA •• • 1.1.-1.1.u.1 . 1 . o . 1. 1.1, 1.0 . - 1. 1 
11 20 GOTO 811.\ 

PCN A PRIL 1. 1983 

700 
710 

740 

760 

800 

End of game 
fanfare at end of game 

update high ecore 

pause before dropping into b1le 

=.n. litte page/'lllStruclions 

870-897 loope white walling for a keypr9u . 
E.ch loop ellefl the next colour 
attribute of lhe .:,-, , IMklng the 
lnllruc:llons chenge colour 

900 New game 

915 lets Initial poeitlons of the player 
end spider end st8r1s a game 

1 OOO lnlt NC1ior1 

1010 lets POKE end PEEK~ 
end valuee for playing ~. 
colours end IO on 
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NEW PRODUCTS 

Ut1l1ty Disc for BBC 
Con ta 1 ns ---vi:RE'c>RiiE 
FORH40 and FORH80 
Cost 9 . 95 

~ Sparkjet Printer 
New quiet printer 
for BBC. Friction , 
tractor feed 80cps . 
Cost 345 . 00 

Torch Z80 ill.!£ pack 
SOOK dual disc drive 
plus zeo processor 
with CHP compatiable 
opera ting system . 
Cost 897 . 00 

TORCH Comput e r 
800Kto 2l.4M disc 
drives . High res. 
colo ur monitor . Plus 
autodial modem. 
From 2795 . 00+vat 

NEW Epson FX80 
FX80 160cps printer 
1n stock . Friction 
and tractor feed + 
proportional spacing 
Cost 458 . 85 

BBC 
BBC 
BBC 4 
BBC 5 
BBC 6 
BBC 7 
BBC 8 
BBC 21 
BBC 28 
BBC 23 
BBC 27 
BBC 30 
BBC 33 
BBC 34 
BBC 35 
BBC 41 
BBC 43 
BBC 44 
BBC 45 
BBC 46 
BBC 47 
BBC 48 
BBC 49 
BBC 50 

ATM 2 
ATM 26 
ATM 21 

SIRS SHARPSOFT 
INFORMATION 

RETRIEVAL SYSTEM 

AS POWERFUL AS THE QE2 
AS FLEXIBLE AS A BALLET DANCER 

'SIRS' is a new database written in modular form . The 
hub of the 'SIRS ' system will allow you to create 
re~ords, search , sort and allow output to screen or 
printer. 
This unique add-on style package will allow expan­
sion of your system with optional report generator and 
calculator . 

Operates with CP/M on } 

MZ80A 
MZ808 
PC3201 

Manual available separately priced at £3.00 

£49.00 
For further information contact the address below , or 

contact your local SHARP dealer . 

Central Calculators Ltd . 
86/90 Paul Street , London EC2A 4NE 

Tel: 729 5588 or 739 8559 

1--Ji-­
CALC LAi~RS 

0 
Electronequip 

/\ '' ' , • ! f)( [), ,I• 1 • , r, , 11 ,,, 

BBC Hodel 8 Hlcro Computer .....•.....•. 399.00 
BBC Hodel A Hlcro wlth 32K .•.•••••.•••• 333.50 
BBC Hodel A Hlcro wlth 32K and VlA . , • , • 339.50 
BBC Hodel B with Disc Interface . ......• 469.00 
BBC Hodel A with Econet Interface .•...• 356.00 
BBC Hodel B with Econet Interface ...... 456 .00 
BBC Hodel B with Dlsc 4 Econet Interface 526 .00 
BBC Hodel A to B Upgrade ..•••••... , • , • • • 99. 82 
Econet Upgrade for BBC •••...••• ••••••••• 92 .00 
BBC Acorn Hemory Upgrade for Hodel A .•.• 34.50 
Disc Upgrade for BBC B (inc fittlng) .•.• 92.00 
BBC 14" Colour Honitor ..•••••• , ••.•••••. 287. 50 
Sanyo SHl2N Green Honltor 15MHz ••• , , •••• 90 .85 
BMC 12E Green Honitor l8MHz •.•••••••••. 113.85 
Karga Kl2A 12" Orange Monitor ....... , .. 129.95 
BBC Single lOOK 5.25" Dlac Drive (ANDOl) 265.00 
BBC Dual SOOK 5.25 Diac Drive (AND02) •• 803 .85 
Single Diac Drive (lOOK) for BBC (Teac) 205.85 
Single Disc Drive (200K) for BBC (Teac) 263.35 
Single Disc Drive (400K) for BBC (Teac) 343.85 
Dual Disc Drlve (200K) for BBC (Teac) 411. 70 
Dual Disc Drive (400K) for BBC (Teac) •• 526. 70 
Dual Disc Ori ve ( SOOK) for BBC (Teac) • . 687. 70 
Epson FX80T 160cps Printer . , , , , , ..... , , 458. 85 

Acorn Atom assemb led 12K ram .....•..... 184 .00 
Atom New Power Supply l.8A ...........••.• 9 .66 
Floating Point ROH for Atom •.•.•.•.•.... 21.85 

!.!.::. Colour portable Monitor/TV 

This Monitor/TV 1.s not a modified tele· 
vision as many TV /~nitors are, but a 
14" Monl.tor/TV which has been deai&,ned 
to perform both functions, It has RCB 
and Compos it e video and sound . An RGB 
cable for a BBC is suppll.ed as stardard 

Large stocks of software for BBC and Atom, Bu1lne11, 
Came• and Educational. Send for comprehensive lists. 

Cost 259.90 Trade enquires welcor..e 

Al puce, inctuswe a postage except mc,os 3 00 ruty re-tested Access and Ba,cllycard Wetcome a Large stocks Puces lf'lcius,ve of VAT ~ Upgrades e1c a,e l,tted ''" ot chl,ge ano the compuler 

~~: 
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~Programcards 

Firing Range Card 1 of 4 
8303FA1 4 

Thos ,s an easy-to-play game written originally to help on understanding graphics; techniques used 
have since been incorporated in other programs. 

10 MOOE" Is VDU 1q . 0, 4 &0&19 . 1 . :St 0 1 19 . 3 , b 10 : 
?O GCOL 0, l 28z CL S 

~O HI% • O: TI% • tO('M) 

40 SY.• lb: DX• I 

:SO PROC INTRO 
60 PROC-PLAY 
70 GOTO :50 

t f)Q() DEF PROC INTRO 
1010 COLOl..lR =: CLS 

1013 

101:5 

VDU 2l . l, l1010 l nf 

• Flt 12,0 

•FX 15, l 
PRINT TAB<7,4) " WELCOME TO THE F I R I NG RANGE" 
Pf<INT TAB<7 . 8> "DO YOU WANT INSTRUCT I ONS .... l" 
PRINT TAB<7 . 12> "START THE GAME - S .. 
PRINT TABf7 . 1b> "END THE GANE - E .. 
PRINT TAB <7 ,:20> "ENT ER APPROf·R I ATE LETTER " r 
A• • Gf.T 'I: PR I NT A'I 

1017 
1020 
1n~o 
1040 
1n50 
l ObO 
1070 
1080 IF A• • "E" THEN CLS 1 PRINT TAB<7 . 16 > "GOODBYE. THANt YOU FOR Pl. AYlNG" 1 E 

NO 
1oqo 
11 00 
1 110 
11ZO 
ll ~O 
1140 
llW 
1160 
1 17t) 
1180 
11q o 
1200 

IF At. • "S" THEN GOTO 1245 
IF At. "I" THEN GOTO 1060 

CLS 
PRINT TAB< 1 . 2> "YOU •,..• • sp•cs •J •g•nt u•sn g the ,..•n o •" 
PRINT TAB<1 , 4')"'T.-,..getw appe•r one •t • t1ftte .. 
PH I NT TAB<l.bl .. YOUR t•• • ss t o des t ,..oy th e m .. 
PRINT TABCl . 8•"You start ws t h 12 shots only" 
PRINT TAB <1. J0l"Bonus sho t s. ,... Qlven e v .,-y THREE f 1 l ls" 
PR I NT JAB <l,1 2)"Sco ,..e 100 fo r • sl l 10 for wound t nQ .. 
PRINT TAB< 1 . 14) "To mov• ssght up t " 
PPINT TAB< 1 . 16)" down - 5'' 
PRINT TAD<1 . 18>" le f t A* 

12 l n PRINT TA8(1,20) .. r sght - L" 
12~ 0 PRINT TAB(1 , :?2>"Fsre us t nQ SPACE BAR single shot only" 
1:.'.':StJ PRINT TAB<l.'2 4 >"Pr e ss any ley lo •tart'' 

.r 'I 

~Progtamcards 
Firing Range Card 2 of 4 

' 8303FR 2/4 

1240 At, • GET t. 

12•5 • FX 11 ,1 
1250 • FX 12 . l 

1255 VDU 23 . 1 ,0 I O JO JO I 
1260 ENOPROC 
1500 0£.F PkOC PLAY 
1:510 SLOREY. • n : SHOTSX • 12 1 HlTk • o, CL S 
1520 PROC. SCORE L INf" 1 FY. • Oi Th • o 

15 30 PkOC TARGC:T 

1:1•0 I FFY.• O 1HE.N PkOC HONE.: PRCX: SIGHT : FY. • I 
1:5:50 SHOWN • rt ME:. ... l J '( 
1560 REPtcAT 
1565 • F1 15, 1 
15 70 M• INf E.V• <O> 
150,, I F A• • ... THEN Pf<OC_UP 
1!)90 IF A• ~ " S" THEN PROl.:_DOWN 
tbo" IF M• "A" I HEN PkOC LEF T 
1610 IF M • "L" TIIEN PROC R I GHT 
1620 IF M .. " IHEN Pl<OC F I RE 
16.!:5 IF SHOTSY. • (') THEN SHOWN • l I ME 
16 '7,(.l UNTIL TINE )• RHOWN 
1640 IF SHOTSY. ) O THl:.N GOTO t:5 3.0 
l b~fl If" SCORE% HJ% THE N HI Y. • SCOREY. 
l bbO CL S t PROC SCORE L I NE 
167(t r·HtNl TAB( l .16);-TO F'L AY AGAIN - PRESS Y" 
167:5 • F X I l. O 
1677 • FX 1~ . 1 
l b80 A • • fJ.El "' 
lb'?O I F A1- • "Y .. lHE:.N bOTO 1-:.1,:1 
17(H) ENOPROC 
2(.)0-) ocr Pl<OC_SCOOE . LINE 
.,!010 PRJNl 1 AB < I. ll "S COOE " :SCOPE% 
~O:.!O f'R I Nl TA& (l ~ . t > "SHOTS LEFT " I SHOTS'I.I" .. 

20'30 PRINT T AIH Zb, t> .. TOP SCOR E " ; H( "{ 

..:0 0, .1 ENOPROC 
.:.'•)() OH PRCX: HOME 
Z2 10 '11:Y. • 6401 Yi. • J.! 
12:.0 ENOr-ROC 
.l,;_lHJ OH PROL SIGHl 
~3 10 GCOL 4, :5 
Z"",ZO MOVE. Xi •• Y-,.1 OkA W :o:., r·. 3i : DRAW X'{,.~ 1. Y'Y. ,2, DRAW x·,.• l l. YY.t-31: 

, YY.•3-t 1 OPAW 'IX l .:. y·~ - 1 .. : Of'AW lC~!. Y'Y. ... 12 
2:=:30 ENIJPROC 

PCN A PRILl. 1983 

DRAW 'ICY.-32 

I BBC Model B 
BBC Basic 
Requirements 32K 
Application Game 

10 Set four-colour graphics to magenta. 
cy81'1. yellow on blue 

30 H1"- lap 9COl'e TI%- bme of target 
dllplay . 5%-sight step size. {)o,,;­

fleg for drawing sigllt 
50 Main program loop 

1000 Introduction mstructoon procedure. 
Write In yellow 

1013 Tum on curllOI' 

1015 Set euto repeat and delay to default 
1017 Clear keyboard buffer 

1070 Slngle key reply 

1090 Bypua instrucbons 

1240 Any key lllatts 
1245 Set auto-repeal stal1 delay to 1 100 sec 
1250 Set aulo-repeat to 1 100 sec 
1255 Tum off CUrllOI' 

1500 Playing procedure 
1510 Set start values and show 9COl'811118. 

F%, N- diaplay 11-iis 
1530 Orawlargel 
1540 Slghlatbase 
1550 Sliown-= time 1580 Keyboard loop 
1565 Clear keyboard buffer 
1570 Accepc key ., zero time 
1580 What action? 

1825 No stlOCS left - leave loop 

11140 Sholl left - round again 
1860 Updale IOp 9COl'8 

1875 RNet auto-repeat function ,en CINr keyboard butf9r 
UIIO Single key reply- ·r • restart game 
1700 
2000 

Ratum to fflltirl program loop 
Dilplay ecore lne procedure 

2200 Pioc.dure Nt lO bue values of llighl 

2310 lrMftad colour - cyarllblue 
2320 Sigh! ii chwniundrawn 
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A omm GRAPHICS DIGITIZER 
MICRO FOR£19.95 

* This IS a 
complete. 
assembled. tested, 
graphics d1g1t1zer 
arm for the BBC 
MICRO. ltturns 
your computer into 
a ·computerised 

L:::lt:.::== .:....==-------- - -.1 drawing board" 

+ VAT 
And a new range of cheaper, 
better , real -world Contro l 
Interfaces from £19.80 + VAT. 
Plug a Min or Miracl es 
Interface in to your BBC Mi cro, 
and control machinery, lab 
experiments, central heating 
-any thing!! 

* It can transfer designs to the screen. allow you to change graphics 
colours. delete part or all of the work. automatically draw verticals. 
horizontals or a work grid. recall from memory deleted work and 
much more - all selected by the arm sensor from our special 
supplied layout sheets 

* For £19.95 + VAT you will buy 
1) The Minor Miracles d1g1t1zer. tested and ready to plug in and use. 

Ei ch unit 1utom1tic11iy Isolates th e 
computer from extern1I voltages . 

2) Five work-sheets each with full option menu and instructions MM 83 1 High speed sohd state , four 
inputs , four outputs , each can sink 48 

3) The superb software in cassette VDC 1'2 amp £19 95 
4) Delivery to your door in the UK 
* Performance 1s quite amazing, particularly considering the very 
low price 

MM 83 2 HIGH VOLTAGE four -in , 
four -out , 240 VAC 1 amp or 24 VDC 2 
amp £22 .95 
MM 83 3 EIGHT h1gh,speed output 
channels , each up to 48 VDC 1, amp 

£1980 
MM 83 4 High voltage version of 
above £24 60 mlllOR 

IRdCLES 
114 london Road, Ipswich, 
Suffolk IP1 2HG. 

MM 83 5 EIGHT ISOiated input 
channels £19.95 
All are ready to use , with instruction s 
and software listings 

Tel: 0473500801Dam • 5pm Add 15°0 VAT + (1 P&P 

Professional quality and features 
- hobby price! 
• 40JIO cllffllcter lint , full screu 1dlto,. 
• Kr,klrd wltll slllnclanl key spacing 111d nlca 'IHI' . 
• S21C RAM 111d 29K ROM. lotll 11p1ndlbl1. 
• Hi ... resolution gl'l!llllcs, g1111h plotting, ate. 
• CP/M llld Htworltlng CIPlbility. 
• C:O.,.ct - will fit ntllly H your desk or lib bench. 
• HI ... q111lity COHlnlctiN- llllda In lrllll n. 

Models 'A' Hd 'AO' lwltll llN dts,l1y) 1Y1illllla. 

PLEASE RING FOR CURRENT PRICE 
Free delivery (UK), 130 page guide (in add1t1on to handbook) and tape of 
23 programmes with every machine. 

ANGELA ENTERPRISES = ~ 
+ BACK-UP We want to ensure you get the most oU1 ol this superb micro Help 
and adVlCe ,s 1ust a phOne call away-evenings and weekends too' Our service 
starts with the sale We are engineers and programmers. not 1ust a sales outlet 
+ HARDWARE If you want a pnnter cable. monitor lead. battery module. 
monitor. pnnter etc. then give us a call We try to ma,ntam stocks ol everything for 
the New8ra1n 
+ SOFTWARE A lot ol excrtmg new programmers are now becoming available 
and we stock a good range ol sollware from several sources We evaluate all the 
soft ware we sen and provide our own help-sheets ,n many cases Sollware 
authors- if you have something good for the NewBram please get 1n touch' 
+ INFORMATION Contact us for a NewBra1n brochure. sollware hardware ltst. or 
details of the Users Group 
II you already have a NewBram. let us add your name to our ma,ltng list 
+ MAIL ORDER Free delivery except for a few heavy. low cost items 
To obtain your New8ra1n etc. nng us on Stevenage (0438) 812439 IAccess 
accepted) or send cheque PO Access number to 

ANGELA ENTERPRISES 
4 Ninnings Lane, Rabley Heath, Welwyn, Herts. AL6 9TD 

Tel. Stevenage (0438) 812439 ~ 

ln,u,ance Scheme 
fo, 

\Pe,,onal Compute,, 
' 
BREAKDOWN AND ACCIDENTIAL LOSS OR DAMAGE 

Covenng personal computers and all penpherals dedicated 
exclusively for use with personal computers All thls 
equipment 1s insured m pnvate h ouses, educational 

establishments, temporanly m offices 

The computer must be less that two yea:rs old when 1t 1s 
first insu red . 

The annual prem1um If you live anywhere m the U.K 
Value of Equipment Annual Premium 

£100 £ 7.50 
£200 £ 9 75 
£300 £11 .50 
£400 £13 75 
£500 £15.00 
£750 £23.50 

£1000 £32 50 
For full details and an appli catio n form comp lete the 

coupon and se nd to Graham Brown 8t Co . (Guildford) Ltd 
For phone enquiries contact MI C C Bower or Mr J C Austm 

Nam e ................ .. .......... ...... ......... ......................... ... .. 
Addr ess .... ...... ............ ......... ............................................... .. 

I .................................................................................... .. 

II ~ ... G~~·~ ·B~~·&·c~('c~lidf~;;i'ji;;f:'""~ i!:11,,. 
~ ............ -·~ .... , - _r.i_jf _ 
.._ __ ~ rwlkC~C.~fonlS.~~4EY T,l.!!:4"!!_<t>~ _ • _•..:.,, 
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8303FR3 4 ... 
'4• •=5 
' 4 ll 
'4.'0 
..:4,o 

440 
24~· 
z-50(1 
.:::,1,1 

U f F O 11.tif-.ut..T 
If- r. I lHi"N t,<IJ lt;ltl 

IF fY. • l JHl:N f w, UNOk~W 

1 •i. • INI <HND< ... l U • 4 • b~) 
ry•,. • (NI (F N D' I..!> • 4 • 0-3) 

f ROt (of.AW: If U' I TH(N H ~OC Sltit-fl 
E:Nf\PR()r"' 
ocr f.'FUC [)RAW 
UCOl 0.1 ; 1·~ • I 

f OR N • 1 IU 1 ... 8 SI U " 
PRO( ltOOV 
N['Jl N 

FOfi N • l IU b 4 Sll:J· 4 
Pf.'OC.. Hl.AO 
NE:rl N 

lNOF·ROC 
m F- t-·woc &oov 

.... :..:'1.1 

.., .. ,." 
z&,4,1 

2::,w 
~I)() 

_!,.!11 

... ~a,, 
Jb•" 
2611• =t, 1_) 

2b'3t) 
~bbQ 
... b7U 

.. ?""' 
... '110 

MO\'[ I )'~-h4, IYX 64+N a l>H'"'W r:o,+ b"S. 1 y"t,.-b 4 +N 
ENDF~DC 
OEf- PHOC HlAO 
MOVE T'<',,:~ .... TV' 1,-+b4-+-Na Dk'"'W T Ji;".i;-+-$1 . ,v~·.+b4+N 
t-NDPkt)( 

... ,~o 

.:730 

..:.74•J 
27~ 
., 700 
2710 
Z!B•) 
JfJ(HI 

J,111 0 

S4.J2V 
~olO 

DLF F Rt.JC. UNOR,-.w 
GCOl. 11, (h Y--. • O 

~Uk N • b4 10 t SllP 
PROC HU-.0 
NlJtl N 

f-OH N • 128 10 l STEP - 4 
f'RUl.' OllOY 
Nl(l-N 

i:NlWRUC 
l>E.F PROC UP 
PkOC_SJGHT 
V% • 'Y~+S',, 
IF Y'l.. 9V1 IHE:.N Yi. • 'rY.·SX 

.sv\ u f'ROC: SIGHT 
~o~o E NOF ROC 
;:; h_,O OEF" PROC OOwN 

J.1 1 0 F'RUC .S lbHT 

3 1:'t• 'f''l. • y;~~S"I. 
31...'o JF Y"I. :,::: THEN Y"': • r.+ b /. 

- 140 f ·F(OC S J GHT 
1 5•) E.NDPROC 

PffiProgramcards 
Firing Range Card 4 of 4 
8303FA4 4 

'llO ~-f f,f(QC_l EF f 
. ..,:10 .. kOL S I GHT 

Sl' ~v ,. ,. • 11.: ,. -s ·, . 
.52:10 H Xi. J.~ I HE:.N XX • )(% .. SY.. 
,:24v PkOL_&IGHI 
J...!'5•J E.Nor·r<OC 
J.~,,o Ol:.F PRUC.kJ(;Hl 

33 1(1 PROC S IGHT 

J.3..!0 X% • X!. • 5-"f. 
13:,0 I F X"I. ) 1~47 lHEN I(",. • x·. s·-. 
.;.;; 4 0 PROC SIGHT 
3!·~' ENDf·ROC 
:S'5oo l>E.F f'ROC_F JF1'E 

,:;~:,o SHO TS~'. • SHOTS/ . 11 H% • 0 

':,'530 H ABS<TX"t . kY.) ( 33 ANU ABS(TY"I. Y"I. ) < 33 SCOk E"I. • St.:OPE"J. + 100 1 HITX • HI 
D. .. 1 1 H% • l I F'ROC DEAD 

l5 4 0 IF AOSHX%•X",.) 3.3 ANO A1-S<TY%-V ",.•ft3) < b'5 IHEN SCOREX • SCORE% + 1001 H 
1 1·,. • HIT% + 1: H',. • 11 Pf<OC DtAD 

;.'55CJ IF ABS<TX%•X%) < b'5 AND Al4St TY"I. Y"I.) 
DrAD 

b5 JHE.N SCORE "I. • SCOREY. + 10 1 PROC_ 

,5bO ff H",. • 1 ANO HJ1% l NT CHJT"t. /3 ) • 3 • 0 TH£N SHOTS% • SHOTS% + 
:5b5 IF H~,: • 1 ANO H I rt. - INT (HI TX / b) • b • 0 THEN SHO TSZ • SHOTS% + 

;~,o IF H"{ • 1 ANO Hin~ INT(HITi'. 12) •1 2 • 0 THEN S HOlSX • SHOTS% + 1 
-:5en FROC SCORE.L INE 
35q,) H"I. • l' 
'lbOO E"NDF·ROC 
4000 DEF F-ROC_OEAD 

4 U2o FOr' N • 0 10 7 
4 11JO PS:- . • TIME • 11.t 
4 0 40 RE.f·EATJ UN TIL T IME >• PSX 
4 0'50 VDU 19 .1.NI O I 
41..)b() N£lC J N 

4 ob5 VDU J q .1. 51( 11 

4 (170 fROC S I GHT 

4 1175 0"{ • (I 

4 C10o PAOC _ TARGET 

408'!5 o~. - 1 

4 l•qo PROC itOM[ 

4 Qq5 FROC S IGH T 

4100 SHOWN • TIME + TI",. 
4110 ENOf'ROC 

PCN APR ILi 198] 
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ill! 
VIC 20 (ANY MEMORY) 

~h$ 'k/MIJ'd. Q!Wded ,(Jlzede QGHl$d. 

rTIISSILE fll lfl[J~ 
THE ULTIMATE EXPLOSIVE CHALLENGE 

MONSIER 
MUNCHER 

Ghosts energizers 
and a secret escape ...• , authentic arcade 

action 

ANY GAME JUST £5.50 

• POST COUPON NOW TO - - -

I SPECTRUM GAMES I 
FREEPOST Manchester M3 888 
PLEASE RUSH ME A COPY OF 

D<. SPECT;?t JM 
(16kor48kl 

MONSTER MUNCHER D 
HOPPER D 
MISSILE ATTACK D 
SPECIAL OFFER - SAVE ON TWOII 

VIC20 I 
(Any Mcmo,yJ 

D 
D 
D 

I 
I 

INCLUDES VAT . AND l stCLASS POST PAYONLY£900 I 
AND PACKING ~:~: ·::;~ ,:.: 0: : .=~~........ . 
ANY FAULT, YOUR GAME WILL I or please debit my Access Card. I 
BE REPLACED COMPLETELY FREE No. 000000ITJ00000000 
SPECTRUM GAMES XNAME ..................................................................................................... I 
FREEPOST MANCHESTER M3 888 Address .................................................................................................... . 

• , §1 ~ =;~!~:~!~~: s;~~RSJ .... ;~~-~--~~;·= .. ~·~·~;~-~--~~~~~~ I 



~Programcards 
Encode Card 1 of 1 
8303Sub E 

A subrouline to lake ~ siring of dala and encode 11 using rectangular binary lransposllion of S·byte 
blocks. Due lo lhe symmelry of lhe rou11ne, decoding of dala uses lhe same rouline. 

REM INPUT 
REM LOCAL 
REM 
REM 
REM OUTPUT 
REM 
REM NOTE 

1900 
1910 
19 20 
1930 
1940 
1950 
1960 
2000 
20 1(1 
2020 

IF A1' • THEN 
FOR N • 0 10 7 
FOR L • 0 TO 7 

2030 A<N,U • 0 
20 40 NEXT L: NEXT N 

AS String to be Encoded/Decoded 
N,L, IX - Loop counters 
CT,RM Loop l1m1ters 
CH ChAracter being worJed on 
8~ - Encodad/DRcoded string 
RO - R•turn code . 0 - O~. 9 - Empt y str ing 
A<7.7> MUST be d1mena1oned 1n program. 

RO• 9 : RETURN 

205(> B1' • '"' : CT • INT < LEN <A• > I 8) : RM • LEN (A1') - CT • 8 
20 6 0 IF RM• 0 THEN CT • CT l:RM • 8 
2070 FOR N • CT TOO SlEP - 1 
2080 FOR L • I TO RM 
2090 CH• ASC < MIDS (AS,N • 8 + L ,1 )) 
2 100 FOR IX • 0 TO 7 
2 110 A<L 1 , IX ) • !NT <CH 2 ' <7 - IX» 
2120 CH • CH - ( !NT (CH /" 2 A (7 - IX)) ) • 2 ' (7 IX) 
2 130 NEXT IX : NEXT L 
2 140 RM• 8 
2 150 FOR L • I TO RM 
2160 CH• 0 
2 170 FOR IX• 0 TO 7 
2 18 0 CH • CH +- A (IX, L - 1 > 11 2 "' ( 7 - IX) 
2190 NEXT IX 
2200 BS • BS • CHR1' (CHI 
22 10 NEXT L: NEXT N 
2220 RO• 0 : RETURN 

~Programcards 
Encode/Decode Card 1 of 1 
8303ED 

A short program lo show lhe use and fac1hhes of subroul1ne ENCODE. Accepls a password and a 
siring of characters lhen displays coded form and original from coded dala. 

10 REH This program demonstrat•• the use of Su br ou tine ENCODE 
20 DIM AC7. 7) 

25 REM Password to be used. Will be concatenat•d t o front - end of input 
string 

30 PRINT "P LEASE INPUT YOUR PASSWORD" 
40 INPUT "" I P$1 IF PS • "" THEN PRINT "PROGRAM TERMINATED": END 
50 PRINT "PLEASE ENTER STRI NG TO BE ENCODED" 
60 INPUT ""; IS: IF a • "" THEN GOTO 30 
65 IF LEN CPS) + LEN CU ) 248 THEN PRINT "DATA TOO LONG - RE- ENTER": 

GOTO 50 
67 REM Length of A~ MUST be l ••• 2 49 suc h that string and password do 

not e Kceed m• K1mum •llow•ble string len9th when encoded into SS 
70 AS• PS+ J1, 

80 GOSUB 2000 
90 IF RO• 9 THEN PRINT "SlR ING IS EMPTY - RETRY" GOTO 30 
100 PRINT "HERE I S ENCODED STRING IN DECIMAL ASCII" 
10~ REM To show th•t the s tring h• s been encoded b•yond reco9n1t1on 1t 

is d l spl•yed ln DECIMAL repre s• nt•t1 on of ASCII ch•r•ctera 
110 FOR S• I TO LEN <B• > 
l 20 PR I NT STRS C ASC ( 111 D• CBS, S, I )) ) I " . " I 
130 NEXT S 
140 PRINT: PRINT "HERE IS THE ORIGINAL STRING AGAIN" 
1:50 A'S • St. 

160 GOSU8 2000 
16 ~ REM S trip of( P•••word •nd d1spl•y the or1g1n•I •tr1ng •• entered 
170 PRINT MID• (8 'S. LEN CP'S) + 1, LEN <B• > - LEN <P• )> 
180 GOTO 50 

PCN APRILl.1983 



Wo,d Pc,fcct 
* HERMES ®'u~ TH~ WORLDS FIRST 

DAISY QUALITY MATRIX PRINTER 

Now you have decided to invest in a Professional Micro, don't ignore the part of yo ur system seen most of ten 
by those you want to impress ........ You can't affor d to cut corners on print qualit y and, at last, yo u don't have to. 

With it's many unique features and Swiss precision engineering the HERMES 612C brings you th e only complete 
printing package available on one machine. 

HOW? 
BY GIVING YOU: 

• 400 cps DRAFT QUALITY FOR SUPERFAST INTERNAL REPORTS 

• • • 
120 cps CRISP DAISY QUALITY FOR YOUR CORRESPONDENCE 

AN 18 WIRE RUBY MECHANISM HEAD FOR INCRED IBL E 
PRECISION AND VERSATILITY 

OVER 50 POSIBLE CHARACTER DENSITIES AND STYLES 

RELIAB ILITY SO GOOD WE ARE PREPARED TO OFFER 
A FULL YEARS WARRANTY 

""HY NOT CONVINCE YOURSELF- CALL NOW 

FOR YOUR FREE PRINT SAMPLE and see just how flexible a qualit y print er can be 
or get in t ouch with your local dealer for a complete specifi cation ....... lf he can't help you we will be pleased 
to put you in touch with one who can, after all 

You can'I imp,ouc on pc,fcclion 

61 New Market Square, Basingstoke, 
Hampshire, England. 
Tel: Basingstoke (0256) 3232 (12 lines) 
TWX: 859669 MI CROP G 

RP 
MICRO PERIPHERALS LTD 



C lub net keeps yo u in touc h with th e m icrocos m of pe rso na l 
com put e r e nthu sias ts throu gho ut th e U K. It is d ivide d int o tw o 
sect ion, - C lubs and U se r G ro up,. 

Eac h wee k we list clu bs alph abe t ically by cou nt y and use r 
gro ups a lph abe tica lly by spec ial it y. cover ing abo ut two le tt e rs 
of th e a lphabet each wee k . 

E ntri es incl ud e up -to- dat e in form atio n a, far a, po\s ib le. and 

CLUBS 
CHESHIRE 
Allr1ncham Computer Club. Meets 
at N. Cestrian Gra mmar Schoo l. 
Durham Road. Altrincham. 
fortnightly. 

Contact Martin Hickling at 39 
Barrington Road, Altrincham. 
Cheshire. WA l4 IH2. tel: 06 1-941 
4547. 
Bnlnel Compu ter Club meets at St 
Werburgh Communit y Centre on 
alternate Wednesdays at 7 to 
IOpm. 

Co ntact Mr R Simpson at 4 The 
Coots. Stock,,.oo<l. Cheshire. 
Cheshire Compute r Club: contact 
W Colhns at 37 Gar den Lane. 
Cheste r. Cheshire. 
Crewe Comp uter Users Club meets 
at Buffaloes Club, Ear l Street. 
Crewe-. Cheshire. on the th ird 
Thursday of each month at 8pm. 

Contac t Bram Knight on 
0270-623375. 
llol-. Chapel Micro Club meets 
at Leisure Centre. I lolmcs Chapel 
at 7.30 to 9.30pm on the fir>t and 
third Tuesday of each month. 
Annual subs: £5 adu lts; £2.50 
children. OA P and stude nts. Or 
weekly subs: 30p adults. 20p 
childre n. 

You nger members play games . 
There is some interest in 
deve lop ing hardware and writing 

progra ms. 
Contact Margaret Baker , at I 

I lelton Close. Crel'e. Cheshire. 
te l: 0477-34238. 
New MIHs & District PCC meets at 
New Mills Schoo l. fortnightly on 
Fridays at 7 to 9.30pm. mee tings 
35p. 

Machines available at meetings 
include ZXSI. Vic-20. Spectrum. 
Appl e. TR S-80ad n BBC. 

Co ntact Mr G M Flanaga n at 11 
Sundo" n Close. New Mills. 
Stockpo rt . Cheshire SK 12 3DII . 
tel: 0663-44051. 
Nortllwest Compu ter Club meets 
fortnightly. meetings 25p . 

Co ntact John Lightfoot at 13 
Aston Drive. Frods ham. 
Warrington. Cheshire WA6 7PU. 
tel: 07283 1519 . 
North West Computer Club. 
weekly meet ings. 

Ann ual subs:£ I; meetings 30p 
(visito rs 50p). 

Contact Tom Wyatt at 29 
Summer Lane. Halton. Runcorn . 
Cheshire WA7 5PG. te l: Runcorn 
77545. 

CllVElAND 
a...lancl Micro Club meets on the 
second and third Tuesday of each 
month . unde r ISs on second of the 
month. over 21s on third Tuesday 
of the month. 

Contact J Tel ford at 13 Wc;,i on 
Crescent . Norto n 

gro up o rga ni sers sho u ld le t u, kn ow of any-changes, pa rti cula rly 
a move to a new ad dress. 

Ju st st art ed yo ur ow n club ? Dro p usa line a nd we ·11 sp read th e 
wo rd. Writ e to: Cl ubnet. Perso nal Co mput e r News. 62 Oxfo rd 
St ree t , Lo nd on WI A 21 IG. 

De ta ils o f th e club s ar e ba se d o n t he Amat eur Co mpu te r 
C lu b"s listing. 

USER GROUPS 
BBC 
BEEBUG. Prod uces ten magazines a 
year with programs for the BBC 
micro user. Discount dea ls. library 
and query service. 

Contact Sheridan Williams or 
David Gra ham at PO Box 50. St 
Albans. ll ert fordshire ALI 2AR . 
Preston Area BBC Micro User 
Gro up. Mee ts at Boatmans Arms. 
Marsh Lane. Preston. on the last 
Thur sday of each month (annual 
subs: £5) . 

Occas ional speakers 
Contact Duncan Coulter . 

Membe rship Secretary, 8 Briar 
Grove. lngol. Preston. 
Lancashire. tel: 0772 725793. 
Brent/Barnet Users Group. Meets 
on the last Sunday of each month 
(a nnual subs: £3) . 

Prod uces mont hly newsletter. 
No fixed mee ting place yet. 

Contact Jo;e ph Fox at 4 
Harman Close. Londo n NW2 
2EA. 

COMAL 
Comal UMr Group. Meets at 
Polytechnic of North London. 
Holloway. on the second 
Wed nesday of each month . term 
time (annual sub £7 .50). 

Machines u,ed during meetings 
arc Vic-20. Pet and 

Commodo re 6-1 
Contact John Co llins. tcl: 75 

74111. 

COMMODORE ICPUG 
ICPUG IBlackpooll. Meets at Arnold 
Schoo l. Blackpoo l. on the third 
Thur sday of each month . 

Contact David Jarrett. 197 
Victoria Road. Tho rnton 
Cleveleys. Blackpool FY5 3ST 
ICPUG ICarrickfergusl. Contact 
David Bolton . 19 Carricl.burn 
Road. Carricl.fcrgus. Anm m 
BT38 7ND. tel: 09603 637 88. 
ICPUG IChellenhaml. 
Meets at The Cheltenham Ladies 
College on the la~l Thursday of 
the month at 7.30 to IOpm. 

Self help group with plenty of 
advice. Beginners to e, perts 
,-elco med. Plenty of machines. 

Contact Alison Schofield. 78 
Hesters Way Road , Cheltenham, 
Gloucester, te l: 0242 580789. 
ICPUG IClw)'ddl. Contact John 
Poo le. 6 Ridgeway Close. 
Connah"s Ouay. Cl"ydd CH5 
4LZ. 
ICPUG ICori,yl. Contact Peter 
Ashby. 215 Wincohn Way. Corb). 
Northamp tonshire. tel: 05363 
4442. 
ICPUG (Derllyl. Mee!', al Derb) 
Profe,~mnal Co lour e,e ry other 
Tuesda) al 7 to 9pm. 

Contact Robe rt Watt, on 0332 
725$. 

PCN D a tel ines kee ps yo u in touch with up-co m ing eve nts. Make 
sur e yo u ent e r them in yo ur dia ry. 

Orga nisers who wo uld like det ails o f co m ing eve nt s includ ed in 

PCN D a te lines ;,ho uld se nd th e in fo rm a tion a t least one mo nth 
befo re the eve nt. Wri1e to PCN D a te lines. Pe rso nal Co mput e r 

ews, 62 O xfo rd Stree t , Lond on WIA 2HG. 

Event 
Engineering Software Exh1b1t1on 
Comp uter Tec hnology E, h1b111on 

Comp uter Open Day Exh1b1t1on 

London Compute r Fesuval 

Dlltn 
April 11- 13 
Ap n l 13-16 

Apri l 14 

Apn l 14-16 

The Personal Comp uter Wor ld Sho" Apnl 16-18 

Manchester Home Comput er Show 
IIP 1000 Users Exh1bi11on & 
Conference 
Computer Trade Sho" 

Midland Compu ter Show 

April 21-23 
Apnl 26-21! 

Apnl 26-28 

April 2!kl 0 

Venue Orc•nlsen 
Imperial College. Londo n Computational Mechanics Centre . 042 1-293223 
Recrc.111on Centre . e"lon A)c hffc. J an Huntley. Sedgefield D1~1rict Council. 
Co Durh.11n Spenn) moor 816166 
l\l 1dl.111d I Imel. Manche,tcr Ton) Kamin,.,l.1. Couchmead Communications. 

01-778 1102 
Centr.t l ll all. We,1min,1cr. London 

l\lacRohc rt ll ,111. lnglc,ton. 
[d 1nburgh 
Midland Hotel. Mancheste r 
I lea th row Penta I lotcl. London 

\\ emblc) Conference Centre . 
Wembley 
B111glc) ll all. U1rmmgham 

Jean Lock. Secrctar) to the Con soruum . 
0 1-633 3348 
rim Collins. Montbu1ld . 01-486 195 1 

Peter Freebrey . ASP Exhibit ions. 01-437 1002 
Conference Services. 01-584 4226 

John Cole. IPC Exh1b1t1ons. 0 1-6-13 8040 

Roy Bratt . IPC E, hibitions. 01-643 8040 

OVERSEAS EVENTS, , · · · . . J : • i ~ . ·. ". ·c. ,~ ... :J, · ··. •. 
Event 
Comp uterised Office Equipment 
Exhibition 

Dain 
Apn l 5-7 

lnternatlona l Computer. Compu ter Apnl 14-20 
& Robo t Exh1b111on 
Information Management Exh1b111on April 26-28 
& Conference 
Compec Europe E, h1b111on 
National Compu ter Conference & 
Exh1b1t1on 

PCN APRIL 1.1983 

Mav3-5 
May 16-19 

Venue 
0· 11are Exposi tion Centre. 
Rosemont. llhno1s. USA 
Seoul. Korea 

McCor micl. PI.ice. Ch icago. USA 

Centre Rogier. Bru,,cl, 
Anahe im. USA 

Orpnlsen 
Cahners Exposition Gr oup . 0483-38085 

Korea Economic Dai l). 441 Chung rimdong. 
Chung-1.u. Seo ul I( )() 
Tony May. Clapp & Poliak. 02 1-384 3384 

Tracey Cannon . IPC Exhib 111ons. 01-6-13 8040 
American Federation o f Information Processing 
Socieucs. 1815 Lynn Stre et. Ar lington . VA 
22209 
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This five-page guide lists as many of the micros on the market for under 
£12,000 as possible . In Databasics you'll find all the specifications for the 
machines , add-ons and software necessary to make your buying decisions . 

PCN keeps you up to date in three-week cycles, starting wilh hardware , 
then peripherals and finally software . 

PRICE Specifications listed for each machine indicate what you get for the 
basic price quoted , which includes VAT . 
PROCESSOR TYPE a microprocessor is the heart of the computer . The Z80 
and 6502 are popular B·bit chips . The 8088 and 68000 are common 16-bit 
chips . If a machine has an 8-btt and a 16-bit processor we have listed the 
16-bit only . Cust. means custom-built. 
SPEED IN MHz Speed of the clock used to drive the microprocessor , 
measured in MegaHertz (thousand cycles per second) . 
STANDARD RAM Amount of main memory used on the system . The 
capacity is expressed in kilobytes . 
MAX RAM normally at extra cost Amount of memory to which the system 
can be expanded. 
MAX CHARACTERS lines x columns The number of characters thal can 
be displayed across lhe screen and lhe number of lines down . 

PRICE GUIDE 

METHOD (at extra cost) This indicates the way the computer displays 
information . Mon its own means lhat a monilor is included 1n lhe basic price. 
Tv indicates thal you can plug lhe compuler into a television sel (M+) 
indicates thal the monitor costs ex1ra. LCD = liquid crystal display . 
COLOUR CAPABILITY tells you whether the machine can g ive colour at the 
basic price quoted . 
MAX DOT RESOLUTION gives the maximum number of points across the 
screen by the number of points down the screen that are availab le for 
graphics . 
KEYBOARD This tells you the type of keyboard that comes with the 
machine . W = word processing , C = calculator and T = touch-sensitive . 
No OF FUNCTION KEYS refers to the number of keys that can be used for 
different jobs by different programs . 
NUMERIC PAD indica tes whether the machine has a separate calculator­
style group of number keys lo enter data quickly . 
INTERFACES BUil T-lN shows the number of slandard connections built 
into the machine . 
CASSETTE FACILITY gives a yes or no as to whethe r or not the machine 
can use a cassette to store data . 

SmclairZX81 £50 
Tandy TRS-80 Pocket 

Commodore4016 £632 T ransam T ruscan £1,983 LSIM4 £2,472 DECPC325 
£57 Research Machine 480Z £650 IDS Oa1amach1ne £1,995 CanonCX·l £2.500 Otrect 1000 

SharpPC1251 £80 DAIPC £684 TandyTRS·80 Model £1,999 £2,524 Equator 

CAPACITY PER DISK AND DISK SIZE tells you howmanydiskdrivescome 
with the machine , and the amount of data in kilobytes (K) or megabytes (Mb) 
that can be slored on each drive . There are two sizes for disks , s 11, • ore ·, and 
they can be floppy (F) or hard (H). 
OPERATING SYSTEM gives the program that looks after the general 
running of a computer . 
LANGUAGES INC Is a column which lists the programming languages that 
come with the machine at lhe basic price . 
OTHER LANGUAGES AVAILABLE indicales whether or not other 
programming languages are available for the machine. 
DISTRIBUTOR To find wh ich company distributes the mach ine refer to the 
distributor table from the code listed in this column . The table is at the end of 
the listings, and gives the distributor 's name and telephone number . 

All details given are the latest available . We ask distributors to let us know as 
soon as machine specifications change so Data basics can be kept right up to 
date . This guide has been meticulous ly researched and lhe information 
collected from individual distributors listed. 

£3,080 ColvusConcept £4,887 A88R£YIA110MS 
£3,093 ICLPCModel31 £4,939 

Ap: APL £3,099 
Jupiter Ace £90 Applell £776 Kenilworth 83N £2,012 
Casio FX702P £90 Commodore500 £799 Caltext Micro 

Adler Alphatrornc P2U 
IOTechlona £2,539 Clenoo Table-Tops 925 £3,105 

Crornemco System 3 
Micro Five 1 OOO 

£5,170 
£5,175 As: Assembly 

Ba: Basic £2,019 HP87XM £2,571 ITI3030 £3,105 Fonune32:16System2 £5,204 
Oriel £100 HP75C £883 LSIM3 £2,064 Ouantum2000 £2.587 MonroeOC8810 £3,162 Zeus4 £5,400 Co: Cobol Sinclair Spectrum £125 SharpMZ806 £900 Haywood9000Compos,te£2,064 Seed System 19 £2,600 HPSenes200Model 16A £3,211 Hawk Model 2110 £5,405 Cm: Comal TIT1·99/4A £150 Commodore8032 £1,129 HawkModel 110 £2,070 Enterprise 1 OOO £2,645 Samur&J £3,214 Molecular M200 £5,462 Fr: Forth Alari400 £160 Commodore710 £1,144 Pos,tron 9000 £2,134 Fac,t6520 £2,645 Torch £3,214 Altos800 15 £5,663 Fn: Fortran Commodore VIC 20 £170 Mocrodeclsoon £1,144 ResearchMach1nes380Z £2, 147 Olympia Boss Model A £2,645 SordM223 £3,277 Oura~F85 £5,744 

Pa: Pascal SharpPC1500 £170 Fu11tsuFM8 £1,150 FutureComputersFX·20 £2, 156 Bntannla Baby £2,657 KontronRS180 £3,306 Mann hop M9900 £5.750 Acorn Atom £174 SanyoMBC 1000 £1,195 Comart Communocator £2,180 Adler Alphatronoc P3 £2,696 Columbia PC 1600-1 £3,392 SWTech Products SO 9 £5,750 Tandy TRS-80 Pocket 2 £179 Positron 900 £1,259 Sur.:;rbrain JR £2,185 Eagle II £2,702 Oogico Pnnce £3,392 BASF7100 £5,805 
Tandy TRS-80 Model 1 £199 Commodore8096 £1,374 Ad er Alphatronoc P2 £2,197 Almarc801 £2,708 BarcetlosAMT 100 £3,450 SordM243 £5.842 
~TMs32 

£200 Pasca640 £1,437 Gene,111 £2.242 DEC Rainbow 100 £2,714 Kalamazoo 1050 £3,450 Archives IV 5.905 
£218 NECPC8000 £1,454 Kem,tron K2000E £2,242 ICLPCModel 10 £2,754 CrornemcoSystem2 £3,560 ICL PC Model 32 £6,037 Colour Genie £224 Irvine Business Sys1ems £ 1.489 Rair Black Box 3205 £2,242 Moll bank SX 10 £2,754 Dog,tal Microsystems 3 £3,576 Ra,r Business Computer £6,037 

Ca~ters Lynx £225 TelevodeoTS-800Senes £1,495 SanyoMBC2000 £2,242 Ot,vett,M200 £2,754 Dec,soon· l Computer012 £3,674 Digital Microsystems 4 £6,210 
Ta TRS-80 Colour £240 HP86A £1.541 Toshiba T-200 £2,242 Smusl £2,754 TelevodeoTS 1602-C £3,714 Superstar £6,296 New ra,nA £269 Osbornel £1.581 TMK332 £2.242 VIClor9000 £2,754 Adds Multov,soon £3,795 Racal6000 £6,327 
BBC Micro Model A £299 ~~r;11~~5 £1.599 Bonsai SM 3000 £2,294 NonhStar Advantage £2,766 Clenoo Pronto £3,795 E~le1600 £6,497 
Gernell £299 £1.610 CAL PC £2,294 Applelll £2.780 PanasonocJDSOOM £3,795 TI ystem 200-250 £6,695 
Mult1tech MPS II £299 Zenith ~89·81 £1.668 Nonh Star Honzon £2,294 Sanyo MBC 4050 £2,817 Kem,tron K3000 £3,795 ~=t'675 £6,780 
Nascom2 £327 Bas1s1oe £1.683 SanyoMBC 1250 £2,294 Bonsai SM 4000 £2,842 DECPC350 £3,850 £6,969 
Genoel £330 Tandy TRS-80 Modellll £ 1,699 CasuM,niC2 £2.300 Logoca VTS V,tesse £2.863 Vector4 £3,852 PascalMod Mocroeng,ne £7,003 
Commodore64 £345 Commodore Spr Pet 9000 £ 1, 719 SeedS~I £2,300 Dec,soon-1 Computer011 £2,869 Sagell £4,019 o,ablo 3000 £7 ,250 
BBC Micro Model B £399 

~t~~;J::J.~,803 ~mi Sharp 1 £2,300 Eagle Ill £2.950 Eagle IV £4,190 Onyx5001MU £7.607 
Alan SOO £400 HP85 £2,360 Zenith Z89·81 £2,978 c-1010 £4,197 Sundancell £8,205 
Datac Mocro Controller £431 Mocrosolutoon Bnt Genous £ 1.840 HPSer,es tOO, 120 £2,362 Monroe EC 8800 £2,990 TandyTRS·80Model 16 £4.199 Haywood H,net £9,550 Conex £454 Tosh,baT-100 £1,900 SordM23P £2,369 Phillps P3500 £3.000 ~H4500 £4,310 Altos 856-10 £9,631 
EpsonHX20 £472 SordM23 £1.932 IBMPC £2,392 TanbergEClO £3.000 OK 11 F800.Model20 £4,360 MocroFove3000 £10,350 
Nascom3 £549 Transtec BC2 £1,949 Xerox 820 Model II £2.415 Arch1vesl £3.003 AOS42 £4,500 Sundance 16 £10.480 SharpMZ80A £549 Kernlworth83G £1.953 Haywood 3000 £2,439 CromemcoSystem 1 £3.025 T elevodeo TS·80ZH £4,533 Spectrum £11,442 



HARDWARE 
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h 1! 
£174 6502 

£3,795 8085A 5 
£2.197 8085A 3 
£2.524 8085A 3 
£2.696 8085A 3 
£4.500 8085A 

£2.708 Z80 
£3.445 8086 8 
£5,663 Z80 4 

£9.631 8086 to 
£1.610 Z80A 

cn6 6502 
£2.780 6502 2 

£3.003 Z80 4 

£5.905 Z80 4 

£160 65020 1 79 

£400 6502 1 8 
£3 ,450 Z80A 4 

£5,805 Z80A 4 

BaSIS 108 £1.683 6502 

BBC Mocro Model A £299 6502 18 

BBC Mocro Model B £399 6502 2 

BMC OKI of 800. Model 20 £4,360 Z80B 5 
Bonsa, SM 3000 £2,294 Z80 2 

Bonsai SM 4000 £2,842 8088 5 
Bntannoa Bal>y_ £2,657 8085 6 14 

Bntosh Mocro M,mo 803 £1,720 Z80A 4 

C-1010 £4,197 6502 

CAL PC £2,294 8088 5 
CaltextMocro £2 .019 Z80A 4 

Campulers Lynx £225 Z80A 

CanonCX · l £2.500 6809 
Casoo FX 702P £90 Cust 

CasuMonrC2 £2.300 Z80A 

C1en1o Pronto £3,795 Z80A 4 

C1en1o Table· Top 925 £3.105 Z80A 4 

Columbia PC1600-1 £3.392 8088 4 .77 

CommodOre VIC 20 £170 6502 

CommodOre 64 £345 6510 

CommodOre 500 £799 6509 
Commodore 4016 £632 6502 

CommodOre 71 O £1,144 6509 2 

CommodOre 8032 (t 129 6502 

Commodore 8096 £1.374 6502 

CommodOre Su~r Pet 9000 £1.719 6502 2 
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2K I 40K I 32X 16 I Tv(M+) I • 
64K I 256K I 80x 25 I M 

48K I 64K I 80X24 M 

64K I I 80x 24 M 

64K I I 80x 24 M 

32K I I 40x 8 M 

64K I 512K I 80x 25 (M+l Je 
t28K I 1Mb J 80x 25 I (M +) I • 

192K I 208K I 80x 24 I M 
512K I 1Mb J 80x 24 I M 

64K I I 80X25 ITv(M + r I • 
48K I t 28K I 40x 24 I Tv(M+ 11 • 

t28K I 256K J 80x 24 I (M+) I • 

64K I I 80x 25 I M I • 
512K 80X25 I M I • 
16K 40x 24 I Tv I • 

16K 48K I 40X24 I Tv(M+) I • 

64K 256K I 80x 24 I TvM 

64K 80 x 24 I M 

64K 126K I 80x 24 I TvM I • 
16K 32K I 40x 30 I Tv_(M+} I • 

32K 80x 30 I Tv(M +JI • 

64K 256K I 80x 25 I M I • 
64K 80x 24 I M 

128K I 256K I 80X24 I M 

64K I I 80x 25 I Tv(M+ l 
64K I I 80x 25 I (M+) 
64K I 128K I 80x 24 I TvM 

128K I 256K I 80x 25 I TvM I • 
64K I 256K I 80 x2 4 I TvM 

48K I 192K I 40x 24 I Tv(M+} I • 

128K I 256K I 80x 24 I M 

2K I I 20x 1 I LCD 
64K I I I (M+} 
64K I 1Mb I JTv(M +) 

64K I 128K I 80X25 I M 

128K I 1Mb I 80x 24 I M I • 
SK I 32K I 22x 23 I Tv(M+) I • 

64K I I 40x 25 I Tv(M +) I • 
128K J 896K I 40x 25 I Tv(M•) I • 

16K I 32K I 40x 25 I TvM 

128K I 896K I 80 x 25 I TvM 
32K I 96K I 80X25 I TvM 
96K I I 80x 25 I TvM 

96K I I 80x 25 I TvM 

Grol)hocs KeybOard tntertaces bu11Hn 
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l ii? "5 "5 11 
! j 1 

256x 192 I W 

!:j Ii iii ! 
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640 x 240 I W l 2B I I 1 

W l 6 1• 1 2 
W I 6 Je l 2 

W I 6 l e l 2 

40X8 IW I l • I 3 
w 2 

w 2 

w 1a 1• 
w l t6 l e l 6 

2 

256 x t92 I W 

560x t92 I W I l • I 1 
240X 100 I W l 23 1• 1 2 

240x 100 IW l 23 l e 

320X 160 I T 
320X 192 IW 

W I a 1• 
W l 26 Je 

a20x 168 1w 11s l • 
320 x 256 I W l tO 

640 x 256 I W l lO 
640 x200 Jw J15Je 

80X24 I Wl14 I • 

W l 14Je l 1 

80x 2s I w J 11' • I 2 

5t2 x 256 IW l 17 1• 
2ss x 192 1w 112 1e 1 1 

256x 512 IW I I • I 2 

W J36 l e l 1 
248X256 I W I I I 1 

80x 2s 1w 11s 1• 1 3 
c 

4 I 1 

2 1 2 

w 111 J• I 21 2 
640x200 IW J10 1e 1 2 

176x 158 IW I a 

320X200 IW I 8 

320x 200 I W l 10Je 
WI , . 

w 1101• 

W I I • 

W I I • 
W I , . 
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3 
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a 1 • 
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1 I 3 

1 1 I • 
7 1 4 1 • 
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, , 1• 
5 1 31 • 

• 

a J e 
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3 

• 
2 

• 
6 

18 

8 

3 11' • 
3 I I • 
3 I 1 1 • 
1 1 3 I • 
2 1 , 1 • 

• • 
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Storage 

~ 

i~ 
n 

1 x 350K5 ',,,F 

2x 160K5'" F 
2x 320K5 11,F 
2X790K5 1,,F 

1x 82K5'·, F 

2 x 800K5 '"F 

2x 800K5'" F 

1X450K5' "F 
2x 500K5'"F 
2x t88K 5'" F 

1 x 140K51,,F 

2X386K511,F 

1 x 10Mb51,.H+ 1 x 7445h F 

2x 500K8F 

3x 163K5'"F 

2x 340K5 '" F 
2x 350K5 11,F 

2x 500K5 '" F 

2 x 400K5 '"F 
1 x 14051,,,F + l x lOMbH 

2x 400K511,F 
2x 400K51,, F 

2x 320K511,F 

2x 1Mb8F 
2x600 K8F 
2x 600K8F 

2X320K5 '" F 

f11 
!f 

Casselle 
CP M22 , Muon 

CP M 

CPM 

CPM 
Holland Automation 

CPM 

CPM86 

MPM 
Xenix 

APL, CPM 

CP M. DOS 3 3. UCSD·P 

SOS. DOS 

CPM 
CP M. MP M 

Casseue 
Cassette 

CPM 

BOS 

MOS 
MOS 
CPM 
CPM 

CP M. MP M, MS·DOS 

CP M 

OSM 
CP M, DOS, UCSO.P 

CPM 
CPM 

Casseue 

MCX 
Cassette 

CPM 

CPM 

CPM . MS·DOS 
Kernal 

Kernal 

Kernal 

Casselle , PETDOS 
Kernal 

Casselle . PETDOS 
Cassell e, PETDOS 

Cassette. PETDOS 

!! 

I 
BaAs 

Ba 
Ba 
Ba 

Ba 

Xenix 

! 
~ 

I 
~ 
• • • • • 
• • • • 

I 
,; 
0 

Al 

A2 

T1 
Tl 

Tl 

A3 

A4 

A4 
Ll 

L1 

Ap Je l Ml 
Ba , . , A8 

• I A8 
• I Sl 
. , s, 
. , A5 

Ba , . , A5 

BaCo l • I Bl 

Ba I • I Cl 
• I C12 

BaAs Je l Al 

BaAs l • I Al 
Ba Je l El 

e l B2 
. , B2 

AsBaCo I • I B3 
• I B4 

Ba l • I C2 

Ba l • I C3 
e l C3 

Ba l • I CS 

BaAs 1• 1 C4 
Ba I I C6 

e l C7 

0a l • I ea 
• I ea 

Ba 1• 1 11 

Ba l e i C9 

Ba l • I C9 
Ba l • I C9 

Ba l • I C9 
Ba l • I C9 
Ba , . , C9 

Ba l • I C9 
Ba l e l C9 

I 
Hobbyosl mocro 
Mullo user system 

Good software chooce 

£327 buys exlra s1or119e 

16 bit optoon·promrsed 

Intelligent cash register 
B·bll range goes lo 20Mb 
Pseudo 16-blls go 10 20Mb 

Multo user business machrne 
The t 6-blt vers,on 

• APL terminal recommended 
Plenty of software and extras 

Will emulate Apple II 

Standard CP M + J!"8Phtcs 

Hard dosk vers,on 
Games computer . Basoc extra 
Versatile, good graphocs 

Up 10 four users 

H~d dose promised 
Apple bus, zao. 80 columns 

U~adable to Model B 
Versatole and expandable 

Buo~·rn e<•nter 

CP M buSlness machine 
Z80 for 8 bot software 

Cobol language irocluded 
Thos ,s CP M compa1,ble 

Apple II compatobfe 

Also ZBOB Processor 
Range of software ,nctuded 
Unusual - promise of CP M 

Pascal. Fortran as exlras 

Pocket com~ler 
"Choose your own termrnat 

"Chooce of terminal 
Watch out for the werght 

An IBM lookalike 

Very popular home mocro 
Good value for money 

Available l>y_ summer? 
The 0."9_onal PET 

Mrght be a long waol 

The B<k:olumn PET 
Fu'!}'_ expanded PET 

Top of lhe_r_ange 
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r.oaktandmodel h J t ~! ioa U I~ S j) ! t £ ! t t t I J J~ jf ~ i ~ ! 
Compucorp675 £6,780 Z80 4 64K 256K 80x20 M W 20 • 1 4 2x655K5 11,F Compucorp • CIO UnusualO S 
ComartCommumcatorCPIOO £2,180 Z80 4 64K 512K 80x24 M W e 2 1 10 2x390K5 1,,F CPM e C13 Bus1nessCPMmicro 
Cortex £454 9995 12 64K 1Mb 40x24 Tv(M+) • 256x192 W 12 • 1 • BaAs M2 Ma1nlysoldas£340k11 
CorvusConoept £4,887 68000 8 256K 1Mb 120x60 M 720x560 W 10 • 2 1 4 Merlin Pa • Kl A4shapedscreen 
CromemcoSystem 1 £3,025 Z80 4 64K 80x24 (M+) • 450x735 w 20 • 1 8 2x390K5 11,F COOS.Crom • C13 Designed for business 
Cromemco System 2 £3,560 Z80 4 64K 80x25 (M+) W 20 • 1 21 2x390K5 11,F COOS. Crom • C13 Large business machine 
CromemcoSystem3 £5,170 Z80 4 64K 80x25 (M+) W 20 e 21 2x1 2Mb8F COOS.Crom e C13 TopendCromec 
DAI PC £684 8080 2 48K 60x24 Tv(M+) • 255x335 W 1 • Cassette Ba 09 Optional maths ch,p 
DatacMictoController £431 Z80 2 16K 40x24 Tv(M+) 80x60 w 1 1 1 • Ba • DI Ma1nlyused1nlabs 
DECRa1nbowlOO £2,714 8088 NA 64K 192K 132x24 M e 960x240 W 20 e 2 3 2x400K5 11<F CPM e 02 Compet1lorlorlBMPC 
DECPC325 £3.080 POPll 23 NA 256K 132x24 M e 960x240 W 20 e 2 1 2x400K5 11<F POS e 02 M,n11nm,c,oclothing 
DECPC350 £3,850 POP1123 NA 256K 132x24 M e 960x240 W 20 e 2 4 2x400K5 11<F POS e 02 M,n11nm,c,oclothing 
Dec1sion-1Compu1erMDC-011 £2,869 Z80A 4 64K 192K (M+)" 3 1 1 2X400K51,,F CPM Ba • 12 "Buyyourownterm,nal 
Decision-I ComputerMDC-012 £3,674 Z80A 4 64K 192K (M+)" 3 1 1 1x400K511,f+1x5Mb51!.H CP M Ba e 12 'You choose the terminal 
Diablo 3000 £7,250 8085 3 32K 64K 80x24 M W 8 e 1 4 2x 1 8Mb8F DACL Ba e B5 Unusual OS 
O,gico Prince £3,392 ZBOA 4 64K 80x25 M W 50 e 2 7 2x400K5 1,,F CP M e 03 Unusual keybOard 
0191talMicrosystemsDMS-3 £3,576 Z80A 4 64K (M+)" 3 1 2x512K8F CPM e 04 "Choiceoflerm1nal 
0191talMicrosystemsDMS-4 £6,210 ZBOA 4 128K •,,Mb (M+)' 4 2x512K8F MPM • 04 "Dependsonterm1naJchosen 
Direct 1000 £3,093 Z80 4 64K 80X25 M 132x28 W 2 2x300K5 1"4F CP M e 05 Standard CP M machine 
Dragon32 £200 6809E 1 32K 64K 32X16 Tv(M+) • 256X192 W 1 4 1 • Cassette Ba 06 Tandycolourlookal,ke 
DurangoF85 £5,744 8085A 5 64K 196K 80x64 Tv(M+) W • 4 1 12 2x1Mb5 1,,F StarBasic BaCo • C3 Builtinprinter 
Eagle 11 £2,702 Z80A 4 64K 80x24 M 80x24 W e 2 1 1 2xSOOK5'.·,F CP M Ba e M3 Includes WP SS sohware 
Eagle 111 £2,950 ZBOA 4 64K 80x24 M 80x24 W e 1 2x 1 Mb5'·,F CP M Ba e M3 Includes WP SS software 
Eagle IV £4, 190 ZSOA 4 64K 80x24 M W e 2 1 1 1x1Mb511,f+1x12 5Mb511,~ CP M Ba e M3 Includes WP SS sohware 
Eagle1600 £6,497 8086 8 128K 512K 80X25 M e 720x352 W 24 e 2 1 1 8 1x1Mb511,f+1x125Mb5'1J MS-DOS.CPM86 e M3 H,ghspeedlBMcopy 
Enterpnse 1000 £2,645 8 64K M W 10 • 2 2 2x358K5 1 ,F Enterprise • 07 M,croNova 16-blt 
Epson HX20 £472 6301 1 16K 32K 2Qx4 LCD 120X32 W 13 e 2 2 e Cassette Ba E2 Powerful portable 
Equator £3,099 ZBOA 4 64K 448K 80x24 M 80x24 W e 2 1 1 12 2x350K5 11,F CPM . MPM.Turt>oDOS e E3 Twob,ggermodelsava,lable 
Facot6520 £2.645 Z80 4 64K 128K 80x24 M 80x24 W 8 e 2 2x320K5 11,F CP M, FacitDOS Ba e FI Concurrent printing 
Fortune 32 16 System 2 £5.204 68000 6 256K tMb 80x24 M • 1024x 1024 W 16 • 1 20 2x800K5 11<F Umx • 13 Genuine 16-bit 
Fu1itsuFM8 £1,150 6809 1 64K 80x25 (M+) • 640x200 W to • 1 1 4 1 • Flex Ba 52 Goodforbusinessgraph1cs 
Future Computers FX-20 £2, t56 8088 8 128K 1Mb eox25 M 800x400 W 20 • 2 2 2x800K5 1.,,F CP M 86, MS-DOS • El Still on a promise 
Gemel £330 Z80 17 16K 48K 64xt6 Tv(M+) 128x48 w 1 1 1 • Cassette Ba • L2 CompallblewithTRSSOI 
Geniell £299 Z80 325 t6K 48K 64xt6 Tv(M+) 128x48 W 4 • 1 1 • Cassette Ba • L2 Speeded-upGen,el 
Gemelll £2,242 Z80A 4 64K 80x 24 M t60x72 W 8 e 1 1 1 3 2x700K5 11<F NewDOS Ba e L2 CPMcostsextra 
Colour Genie £224 Z80 2 2 16K 32K 40x24 Tv(M+) • t60x96 W t t 2 1 • Cassette Ba L2 Home games machine 
Gemin1Galaxy2 £1,719 Z80 4 64K 5t2K eox25 M t60x75 W tO • t t t 5 • 2x400K5 11,F CPM • Gt LowcostBrit,shsystem 
Hawk Model 110 £2,070 ZBOA 4 64K 256K (M+)" e 2 1 3 2X390K5 11,F CP M. MP M2 e L6 "Choose your terminal 
HawkModel2110 £5.405 ZBOA 4 64K 256K (M+)' e 2 1 3 1x 390K5',,F+1x21MbH CPM,MPM2 e LS 'Chooseyourterm1nal 
Haywood 9000 Composite £2.064 Z80A 4 64K t92K 80X25 M 64x255 W 34 e 2 8 2x320K5 11,F CP M As e HI Designed for network 
HaywoodHinel £10,982 Z80 4 64K 128K 80x24 M W 34 e 3 1 1 1X11Mb8H CPM e HI Largenetworkmach1ne 
HP75C £883 Cust NA 16K 24K 32x1 (M+) C 1 4 • 13Kcardreader HP Ba H2 Calculatorcomputer 
HP85 £2.360 Cust NA 16K 32K 32x20 M 255x 191 W 8 • 1 4 4 • Cassette Ba • H2 Eng,neers machine 
HP86A £1,541 Cust NA 64K 512K 80x24 M 544x240 W 1 1 2 4 HP Ba e H2 CPMopllonal 
HP 87XM £2,571 Cust NA 128K 640K 80x24 M 544X240 W 14 e 1 1 1 3 4 HP DOS Ba e H2 Special technical uses 
HPSeriesl00.120 £2,362 Z80A 368 64K 80x24 M 80x24 W 8 e 2 1 CPM Ba e H2 TopendHPbusinesssystem 
HP Ser18S 200 Model 16A £3,212 68000 8 128K 750K 80x25 M W 5 1 1 2 HP e H2 Genuine 16-b,t 
Hytech H4500 £4.310 Z80 4 64K 208K 80x25 M eox:>5 W 26 e 1 3 2x403K5 11,F CP M Ba e H3 Standard CP M micro 
IBMPC £2.392 8088 4 7 64K 576K 80x25 (M+) e 640x200 W 10 e 1 5 1x 360K511,F MS·DOS Ba e K2 Slowbutrehable 
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CASSETTE 
DECK 
£39.00 
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M>kund modet d .t! ~! !J ,;~ H ; i ~ H ! !l l :1 !l i !l !l ,3 <3? b ! I .; ! 
ICLPCModel10 C2,754 8085 3 64K 256K 80x24 Tv(M-,.) W 11 e 2 8 2X700K5',•F CPM Ba e 14 RepackagedRa1rBlackBox 
ICLPCModel31 C4.939 8085 3 128K 256K BOx 24 (M+) 80X24 W 11 e 4 8 1x250K5 ' •F+ 1x5 MbH CPM , MPM Ba e 14 MulhuserBlackbox 
ICLPCModel32 C6,037 8085 3 256K BOx 24 (M+) BOx24 W 11 e 8 8 1x250K5',•F+ 1x 5MbH CPM,MPM Ba e 14 TopoflCLranoe 
IDS Datamachone Cl ,995 ZBO 4 64K 1Mb Tv(M+) 2 15 2x 400K5'.•F CP M Ba e 18 ·Oependsonlerm1nal 
IOTechlona £2.539 ZBO 4 69K 960K 80X24 M e 160x75 W 12 e 1 1 8 e 2 x 400K5',•F CPM e 15 Goodcolourversalll1ty 
lrvoneBus1nessSystems Cl ,489 Z80 4 64K 80x25 M W • 2 2X400K5'·•F CPM • 16 lnexpensrveCP/Mmachine 
ITI3030 £3,105 ZBOA 4 64K 256K 80 X24 Tv(M+) BOx 24 W 8 e 1 1 1 2x2BOK5',•F CPM , BOS e 17 Topendbus1nesssystem 
Jup1terAce C90 Z80 325 3K 51K 32 x 24 Tv(M+) 64x 46 C • 1 • Fr J1 Nat1veForthmach1ne 
Kalamazoo 1050 £3,450 8085 6 64K BOx24 Tv(M+) BOx24 W 10 1 2 x2 50K5':•F Kalamazoo • K3 Only Kabol language 
Kem1tronK2000E £2,242 ZBO 4 64K 80X24 (M+) BOx24 W 2 1 11 1x 300K5'1•F CPM e K4 ScienMicKeybOard 
Kem11ronK3000 £3,795 Z80 4 64K 256K 80x 24 (M+) BOx24 W e 2 14 2x1 Mb8F CPM.MPM e K4 Forsc,enblicuse 
Kenilworth 83G Cl .953 ZBOA 4 64K BOx 25 TvM 160X75 W 10 e 1 1 5 2x350K5 '1•F CP M e KS BrllJsh portable 

Kenilworth 83N £2,012 Z80 4 64K BOx25 TvM 160x 75 W 10 e 1 1 5 2x350KS ';•F CP M Ba e KS Includes Basic 
KonlronRS IBO £3.306 ZBO 4 64K 128K BOx 25 M 256x5 12 W 16 e 2 1 8 2x 303K5'1•F Kontron Ba e K6 OSCP/Mbased 
LSI M3 £2.064 Z80 2 5 64K BOx 24 M BOx 24 W 31 e 1 1 2x 200K5'1•F CP M e L3 Bog, Br1hsh and CP M 
LSI M4 C2.472 8088 5 128K 256K 80x2 4 M 160x 72 W 31 e 2 1 1 2x400K5' 1•F CP M 86, CP M80 e L3 Z80 lorS-btl software 
logoca VTS V,tesse £2,863 8086 5 64K 256K 80x2 4 M e 640x2 88 W 12 e 1 1 4 2x 1Mb5'·•F CP M, MS·DOS Ba e L4 Hogh·rescolourgraphocs 
Mann Chip M9900 CS,750 9900 3 64K 1 6Mb 24x 80 M 24x80 W 8 e 4 12 2x 1 2Mb8F MOS, MOEX Ba e M2 Genuine 16-b<t 
MicroFivelOOO CS,175 8088 8 128K 512K 25x80 TvM 512x5 12 W 20 e 10 2 2x1Mb5'l•f+2x63Mb5'•,H e F2 ·chooseyourownOS 
M,croFrve3000 Cl0 .350 8086 5 128K 1Mb 25x80 TvM 512X512 W 20 e 5 3 e 1x 10Mb8F e F2 'Chooseyou rownOS 
Microdec1St0n Cl ,144 ZBO 4 64K BOx24 (M+) 2 1x200 K5'••F CPM Ba.Pilot e 12 'Term1nalextra 
Microsolut,on Bnt,sh Genous Cl .840 ZBO 4 64K BOx24 TvM 80x2 4 W 21 • 1 1 2x 160K5';, F CP M • M4 Genous' by nature? 
MollbankSXlO C2,754 ZBOA 4 65K 256K 8Qx25 M 80x25 W 10 e 2 1 2x350K5'AoF CP M As e MS Setent1f,capplocatoons 
MolecularM200 C5,462 ZBO 4 64K 320K (M+)' 2 1 16 1x10Mb8H+lx500K8F CP M BaAs e G2 ·rerm,nalrequ,red 

Monroe EC8800 1:2.990 ZBOA 3 128K 40x2 4 M 240x240 W 32 • 3 3 t x320 K511.F Monroe BaPaPllot • F3 Only4<k:haracterscreen 
MonroeOC8810 C3.162 ZBOA 3 128K BOx2 4 M 8Qx2 4 W 32 e 3 2 1 1x320 K5'.,•F Monroe BaPa e F3 Boggermodelava1lable 
Mult1techMPFII C299 6502 12 64K 40x2 4 Tv(M+) • 280x192 C 1 1 1 • Cassette Ba • F4 Applesohcornpat1ble 
Nascom2 £327 ZBOA 4 2K 64K 16x 48 Tv(M+) 48x 96 W 1 4 e NAS,SYS BaAs e LS Oldrehable 
Nascom3 C549 ZBO 4 48K 16X48 Tv(M+) 48x 96 W 1 4 e NAS.SYS BaAs e LS FullyexpandedNascom 
NEC PC8000 Cl ,454 ZBO 4 32K 64K 80x2 5 M e 160x 100 W 10 e 2 1 2x300K5' 1•F CP M, NEC, DOS Ba e Nl Superbcolourgraphocs 
NewBra,nA £269 Z80A 4 32K 512K 80x30 Tv(M+) 640x 220 C 2 1 • cassette Ba G3 A lo1olpromose 
NorthS1arAdvantage £2.766 Z80 4 64K 80X24 M 640x240 W 15 1 6 2x360K5' l•F CPM e T9 16-bttoptoon 
NorthStarHorozon £2.294 Z80 4 64K 512K 2 1 1 9 2x 360Ks•,.F NorthStarDOS Ba • T9 ·chooseyourownterm,nal 
Olovetll M200 £2.754 Z8000 3 160K 512K BOx25 M e 512x 256 W e 1 1 5 2x320K5'·•F PCOS Ba e 86 Real 16-b<tter 
Olymp,a Boss Model A 1:2.645 ZBOA 4 64K BOx 28 M • BOx28 W 10 • 1 4 2x 140Ks•,.F CP M • 01 Useful 28 hnes on screen 
Onyx5001 MU C7607 Z80A 4 128K 256K 5 1 • 1x7 Mb5',•H CP M Ba • T2 ·rerm 1nalextra; o1hermodels 
Oroc 1 ClOO 6502A 1 16K 48K 40x 28 Tv(M+) • 240x200 C 1 1 • Cassette Ba 02 Expects Delrverydelays 
Osborne 1 Cl ,581 Z80 4 64K 52X24 M 128x 32 W 10 e 1 1 2x t85K5 •,.F CPM Ba e 03 Portable, 1ncludessohware 
Panason,cJOSOOM C3.795 8085A 4 60K 80x2 4 M BOx2 4 W 21 e 3 2x250K8F CPM Ba e P1 LargermodelcostsCS,002 
Pasca640 Cl,437 ZBOA 4 64K BOx2 4 M W e 1 1 2x250K8F CPM e Wl RegularCPMmocro 
PascalModularM,croeng,ne C7.003 W09000 2 128K 4 8 2x1 2Mb8F UCSD-P Pa • P2 ·rerm1nalextra 
Phohps P3500 CJ.OOO Z80A 4 64K 320K 80x2 5 M W 11 • 2 2xo 6Mb5',.F Turbo-DOS Co • P3 Fast OS as standard 
Pos,tron 900 Cl .259 6809 1 64K 256K (M.,.) 4 1 3 0 S 9 Ba • P4 'You choose yourterm1nal 
POSttron9000 £2.134 6809 t 64K 256K BOx2 4 TvM • 480x2 40 W 12 • 4 1 3 059 Ba • P4 Mult,userverStOn 
Quantum 2000 £2.587 Z80A 4 64K 192K BOx25 M 160x75 W 18 • 1 1 5 • 3x860K5' 1•F CP M • 01 Mono, low-resgraphocs 
RairBlackBoxMode l320 S • C2.242 8085 5 64K 512K BOx 24 (M+) 2 8 2x1Mb5';,F CPM Ba e Al 'VOUextra .many versions 
Ra,rBusonessComputer C6.037 8088 5 256K 1Mb 80x25 M e W 10 e 2 4 8 1x19Mb5'i•H+lx1 Mb5'1<f CP M, PCDOS Ba e Al Hybnd8.116bt1 
Racal 6000 C6.327 ZBO 5 64K 256K BOx26 M 80x26 W 21 e 1 1 t x600 K8F CP M e R2 CP M languages available 
ResearchMach1nes380Z C2.147 Z80A 4 32K 56K 40x24 Tv(M+) W 1 1 4 • 2x144Ks• .. F CPM Ba • R3 Wodelyused,nschools 
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Sage II 
Samurai 

Sanyo MBC 1000 

Sanyo MBC 1250 

Sanyo MBC 2000 

Sanyo MBC 4050 

Seed Sys1em 1 

Seed System 19 
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Sharp M280B 
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Sharp PC 1500 
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Signet 10025 

Sinclair ZX8 1 

Sinclair Spectrum 
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£650 280A 
£4,019 68000 
£3,214 8086 

£1,195 280A 

£2,294 280 
£2,242 8085A 

£2,8 17 8086 

£2,300 6800 

£2,600 6809 
£549 280 

£900 280A 

£7995 Cust 

£170 Cust 

£2.300 280A 
£1,599 Z80B 

£50 280A 

£125 280A 

£2,754 8088 

£218 280A 

£1.932 280A 

£2,369 280A 

£3,277 280 
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£5,750 6809 
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ATARI PRICES REDUCED! 
We at S1hca Shop are pleased to announce some 
fanta stic redu ction s m the prices of the Atari 400 800 
personal com put ers. We believe that the Atari at it s 
new price will become the U.K 's most popular per­
sonal compute r and have therefore set up the S,hca 
Atari Users Club This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 com puter we will give you the fir st 100 free of 
charge. There are also over 350 professionally wr it · 
ten games and ullhty pr og ram s, some are listed 
below Complete the reply coupon and we' ll send 
you full details Alternauvely give us a ring on 01-301 
1111 or 01-309 1111 

£159 
ATARl400 £228 
ATARI BOO £349 

400/800 SOFTWARE & PERIPHERALS 
Don't buy a T.V gamel Buy an Atari 400 personal com puter and a game cartridge and that's all you'll need Later on you can buy the Basic 
Programming cart ridge 1051 and try your hand at programming using the easy to learn BASIC language . Or 1f you are interested in business 
app l1cat1ons, you can buy the Atari 800 + Disk Drive + Printer toget her with a selection of business packages 
Sihca Shop have put together a full catalogu e and price hst giving details of all the periphe rals as well as the extensive ranye of sohware that 1s now 
available for the Atari 400'800. The Atar i is now one of the best suppo rted personal compu ters Send NOW for S1hca Shops catalogue and price hst 
as well as details on our users club . 
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE : - --- 1!111.MllS IWIAl:IH 
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lbl<eandmodel l~ Ji l! Ii i! u ii n ii l j I .g I 
Sundance II £8,205 Z80A 4 128K I 256K I 132x 24 M w • 1 1 • 1X7Mb5114H CPM Ba • T2 Middle·ra."!l.e Sundance 
Sundance 16 £10,480 28001 6 256K 1Mb 80X24 M w •I s • 1 X14Mb5114H BOS • T2 Tape backup for hard disc 
Superbrain JA £2,185 280 4 64K 80x 24 M 560x 240 IW • 2X 160K51/, F CPM Ba • 11 Bigger models available 
Superstar £6.296 280 4 64K 80x24 I Tv(M+) 80x24 8 1 x10Mb511,H + 1x400K5'14f CPM80 Ba • 07 Includes harcld1sk 

Tandberi EC10 £3,000 8080A 2 64K 80x 25 I M WI 1•1 7 1 X250K8F CPM , TOS Ba • T3 Very_ early machine 
Tandy TRS-80 Model I £199 280 1 7 16K I 48K I 64x 16 I Tv(M+) 128x48 IW • • TRS·DOS Ba • T4 Old faithful 
Tandy TRS·80 Model II £1,999 Z80A 4 64K I 256K I 80x 24 I M 80X24 IWI 21 •1 2 1 x SOOKBF TRS-DOS Ba • T4 B!i business machine 
T ancly TRS·80 Model Ill £1,699 Z80A 2 48K I l 64x16 I M 128X48 IW I 1• 1 1 • 2x184KS 'l,F TRS·DOS Ba • T4 Latest TASSO 
Tandy TRS-80 Model 16 £4,199 68000 8 128K I 512K I 80x24 I M W I 2 1• 1 2 2x1 2Mb8F TRS·DOS BaAs T4 True 16-bit 
Tandy TRS·80 Colour Computer £240 6809E 16K I 32K I 32x 16 Tv • 256x192 IW • Cassette Ba • I T4 Verypopular 
Tandy TRS-80 Pocket Computer £57 Cust 19K 24X1 LCD 24x1 1c1s1 • • Cassette Ba T4 S1~le-hne display 
Tandy TA S-80 Pocket Computer £179 Cust 1 3 26K I 16K I 26x 1 I LCD 156x 7 Cl6 1• • Cassette Ba T4 Plotter available 
T elevideo TS-SOZH £4.533 280 4 64K I I 80x 24 I M 80x 24 w 11s l • I 2 1 x 256K511,F + 1 x 7Mb511<H CPM • I C11 RecentlY.uJl2raded 
T elevideo TS-800 Series £1,495 Z80A 4 64K I I 80x 24 I M 80x24 w 11s1• 1 2 CPM • I c11 Standard CP M machine 
T elevideo TS 1602-C £3,714 8088 5 128K I 256K I 80X24 I M 576x424 w 11s1• 1 2 2x 256K5' ,F CPM86 • I c11 Graph,cs, but no colour 
Texas Instruments Tl-99 4A £150 9900 35 16K I 52K I 32x 24 I Tv(M+ 11 • 256X192 IW 2 • DOS Ba • I TS This has sf)f1te .11.raph,cs 
TI System 200-250 £6,695 9900 64K I I 80X24 I M 80x 24 1w112 1•1 1 1 x 5Mb5'1,H UCSD·P, PX10 e l TS Bigger versl011 available 
TMK332 £2,242 8085A 5 64K I I 80x 24 I M 190x 96 IW l22 1• 1 2 2 x 320K511,F CPM Ba • I PS '65021 0 processor 
Torch £3,214 zao· 42 96K I I 80x30 I TvM I • 640x256 1w 11s1• 4 1 I • 2x400K5 1/,F CPN Ba • I T6 CP M compallble 
Toshiba T-100 £1,900 Z80A 4 64K I 96K I 80X25 TvM I • 640X200 I W I a I • 2 2x256K5 11,F CPM Ba . , 04 Pro test March 18 
Toshiba T-200 £2,242 8085 26 64K I I 80X24 M 80x24 1w 11s1• 1 1 2x 256K5',,,F CPM Ba . , 04 Standard CP M machine 
Transam Truscan £1.983 ZSOA 4 64K I I 80x 24 TvM 640x 288 I WI 1• 1 211 1 111 s 2x 190K51i,F CPM • I n S-100 mactune 
T ranstec BC2 £1,949 Z80A 4 64K I 256K I 80x24 I M 80x24 I Wl131 • 1 2 1 1 I I I B 2X386K5';,F CPM • I TB Fully definable characters 
Vector 4 £3,852 8088 5 128K I 256K I 80X24 M • 640x 312 1w 11sl • I 1 1 1 I 11 I 2 2x 630K511<F CPM , CPM86 Ba • I A4 8-b<t and pseuclo 16-bit 
VIC1or9000 £2,754 8088 5 128K I 896K I 80x25 M 800x 400 1w11 1• 1 2 1 11 I 14 2x 600K5'1<F CP M 86, MS·DOS Ba • I oa Same as Sinus 1 
Wilkes YDB 110 £4,025 8086 5 128K I 896K I 80x 24 M • 960x 624 1w121 1• 1 I 11 I I 6 2x1 2Mb8F CPM86 Ba • I W2 Standard CP M mechine 
Xerox 820 Model II £2,415 Z80A 64K I I 80X24 M 1024x s12 I w I I • I 2 I 2 I I I 2 2X160K5114F CPM • I R4 Powerful .11.raph,cs 
Zernth 120-22 £2,978 8088 5 128K I 192K I 80X25 M 640x 225 1w 11a1• 1 211 1 1 1 1 I 5 2X320K5\ ,F CP M, MS·DOS. Z Basic . , 21 Graph,cs 1nclucles turtle 

Zenith 289·81 £1,668 299 25 48K I 64K I 80x24 I M W I l • I 2 
Zeus4 £5,400 280 4 64K I 320K I 80X25 I (M+) 80x 25 1w 1111•1 10 

DISTRIBUTORS 
A 1 Acorn Computers Cambridge 245200 A2 Acids (UK) Lid 01 ·949 1272 A3 Ads Ltd 01 ·947 4881 A4 Almarc Da1a Nottingham 
5265 7 AS Atari lnlema1,onal (UK) Slough 33344 A6 Anglotech Computers Slough 7 4201 A 7 ACT 021 ·454 8585 AS Apple 
Compulers Herne! Hempstead 60244 
01 Barcellos Ltd Leicester 541574 02 Bonsal 01·580 0902 03 Bntann1a Compu1er Lid Dudley 233433 B4 Bnllsh Micro Watford 
48222 85 Business Computers Lid O 1 ·207 3344 86 Bnt1sh Ol1vett1 O 1 • 785 6666 B7 Bromley Computer Consullancy o 1 ·697 8933 
C1 Computer Pher1pherals Ltd 01 ·278 7837 C2 Country Computers Ltd Recld1tch 29826 C3 Compu1er Anc,llanes Egham 36455 C4 
Canon (UK) Ltd O 1-680 7700 CS Campulers Lynx Cambridge 315063 C6 Cas,o 01-405 9131 C7 Casu Electronics Ltd Uxbr,dge 
72511 Ce Clenlo Computing Systems o 1-670 4202 C9 Commodore Business Machines SlouQh 79292 C 1 O Compucorp O 1-907 
0198 C11 Coll Computer Systems 01·577 2686 C12 Community Computers Petersf1eld 8756} C13 Comart Huntingdon 215005 
01 Datac061 ·941 2361 02 Dec Ltd Basingstoke 59200 03 0,g,co Letchworth 78172 04 D,g11al Microsystems Reading 343885 05 
Direct (UK) Warnngton 814072 D6 Dragon Data Ltd Kenfig Hill 744700 07 Data General 01·572 7455 08 DAG Weston-Super-Mare 
415398 09 Data Appl,cabons Cirencester 61828 
E1 Er,cotel SystemsOl-6869687 E2 Epson (UK) 01·9000466 E3 Equ1nox01·739 2387 
F1 F ac,t Adclo Ltd Medway 401721 F2 Five Technology Lichfield 57701 F3 FI Cord 061-445 7716 F4 Fhghl Electron,cs 
Southampton 27721 
G 1 Gemini Micros Amersharn 28321 G2 Gecas O 1-629 3758 G3 Grundy Bus,ness Systems O 1 ·997 1171 
H1 Haywood Electronic AsclC Ltd 01-428 0111 H2 Hewlett Packard Bracknell 63100 H3 Hytech Microsystems Oxford 726644 
11 Icarus Computer Systems 01-485 5574 12 lnteram Computer Systems 01-675 532513 IBR Microcomputers Reading 664111 14 
ICL Slou,gh 31111 15 IO Technology 01 ·248 4876 16 Irvine Business Systems Ltd Irvine 75000 17 ITT Consumer PrOducls Bas1ld0n 
3040 18 Interactive Data Systems Mil lon Keynes 313997 
J1 Jupiter Cantab Crafts Hill 80437 

1 x 100K51,,F CPM Ba • I 21 Elderly CP M machine 
1 x 6Mb511,H+ 1 x 250K5h f CP M. Muse As • I MS Designed as mulll·user 

K 1 Keen Computers Nottingham 412777 K2 KGB Micros Slough 38581 K3 Kalamazoo Business Systems 021-4 75 2191 K4 
Kem1tron Chester 21817 KS Kenilworth Computers Kenilworth 512127 K6 Kontron Computers St Albans 66222 
L1 Log,tekStand1sh 426644 L2 Lowe Electronics Matlock 4995 L3 LSI Computers Ltd Woking 23411 L4 Log,ca VTS 01·637 5171 
LS Lucas Logic Kenilworth 59412 L6 Leicester Micro Systems Leicester 551869 
M1 Micro APL Ltd 01-834 2687 M2 Microprocessor Eng1neenng Soulhampton 775482 M3 Med1alech 01·9034372 M4 
Microsolution Ch1pp1ng Norton 3256 MS M1llbank Computer O 1-891 4691 M6 Micro Networks Ltd o 1-602 7 405 
N1 NEC 01·388 6100 
01 Olympia Boss Systems 01 ·262 6788 02 Orie PrOducts lnternalional Ascot 27686 03 Osborne Computer Milton Keynes 615274 
04 Office International Sunbury-on-Thames 85666 
P1 Panasonic Business Equipment (UK) Slou,gh 75841 P2 Pronto Electronic Systems 01 ·554 6222 P3 Phillips Business Systems 
Colchester 5 75115 P4 Positron Computer Ltd Newton-le-Willows 297 41 PS PHL 021 • 7 45 3033 
01 Quantum Computer Systems Leeds 458877 
Al Rair Lid 01·836 6921 R2 Racal Reading 782158 R3 Research Machines Ltd Oxford 249866 R4 Rank Xerox Uxbriclge 51137 
51 Salmon Electron,cs Darlington 721368 S2 Sllr11ng Microsystems 01-486 7671 53 Seed Brownhills 378151 S4 Sharp Electronics 
061 ·205 2333 SS Sinclair Research Camberley 681666 S6 Sord O 1 ·930 4214 57 SWTP Peterborough 234433 
T1 TnurnphAdler01·2501717 T2 Thames Systems Thame 5471 T3 Tandberg Leeds 774844 T4 Tandy Company Walsall 648181 
TS Texas Instruments Bedford 67 466 T6 Torch Computers Cambndge 841 OOO n T ransam Microsystems O 1 ·405 5240 
T8 T rans1ec Bnstol 277 462 T9 TRW Datacom lntematJonal Ltd W1nosor 59183 T1 o TOI Bnstol 242796 
W1 Westrex Ltd 01 ·578 0957 W2 Wilkes Computers Bnstol 277399 
Z1 Zenith Data Systems Gloucester 29451 
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The Super Talker from Namal 
The RS232 
The Namal Supertalker , which allows a computer to speak , is 
available for any computer , compatible with an RS232 
interface . The Hardware features are as follows : • Based 
on the Z80 Microprocessor . • Progammable Communications 
Interface . • Sixteen standa rd Baud rates are available ; 
75-9600 . • Accepts standard RS232 levels , i.e. RXD, TXD, 
CTS and DTR. e Built in Speaker . PRICE £89 .95 + VAT 

SINCIAIK 
COl'll'IOOORE VIC· 20 ZX8 I Computer £ .\9.95 

Computer £129.991 ZX 16KRAM £ 29.95 
Cassette Unit £ 44.951 £ 59.95 

£125.00 
£175 .00 

ATARI 
COl'IPUTER GAMES 

400 Computer £159.991 

800 Computer £399.951 Star Raiders· Warlords · ET 
Berzerk · Defender 

Cassette recorder £ .\9.951 Frogger · l'Ufall · Spidennan 
Thennal Printer £195.051 etc., etc., etc. from 
vc.s Console £ 89 .951 £19 .951 Some special offers 

from£9.951 

FORTHEZX81 
A compact unit 

which plugs directly 
to the back of 

the ZX81 
2K internal RAM 

Available for user 
programming . 

! watt amplifier and a 
built in speaker . PRICE £49.95 + VAT 

FOR THE ZX SPECTRUM 
Plugs directly into the 
ZX Spectrum Computer . 
550 word vocabulary 
2K internal RAM 
Available for user 

THE CHEAPEST 
KNOWN RAMPACKS 

IN THE WORLD 
16K RAMPACK 

£19.75 

FULLY 
COMPATIBLE WITH 

SINCLAIR ZX81 
AND ALL 

ACCESSORIES. 
SIMPf.YPWGS 

STRAIGHT INTO USER 
PORT ANO REAR OF 

COMMER 

64K RAMPACK 

£44.75 

e FUU.Y CASED TUTlD AIO GUAIWITUD 
e SlCUlll IID·WDIIU DUltlll 

e SAME SUH CASE Sill FOR IOTN vtllSIDIIS 
e LOW COST. lXCll'TIOIAI. WCTROIICS 

e GOLD PU TED EDGE CONlllCTDR 
e COATED FOR lXT1IA lDIIG UFl 

PRICE INCLUDES VA Tond P+ P, DEUVERY NORMALLY 14 DAYS 
SEND CHEOUE.PO PAYAIILE TO 

CHEETAH MARKETING LTD 
359 THE STRAND LONDON WC2 tr 01-240 7939 

l'C'N APRIL 1. 1983 



Newbrain A + Sanyo cassette 
recorder, beginner's gu ide and 
tape. software worth £30. All 
£230. Tel Leven t 01-567 4351 
after 6pm. 

Sharp Ml SOK 48K with speed 
Basic, Pascal, Forth. games and 
ot he r software, and Sharp soft 
user grou p notes. £290. Tel 
She ffield 482069 after 6pm. 

Atari video comput er TV game 
£65. Cartrid ges: Space Invad­
er; £16, Breakout £12. Night 
Driver £ 12. 20in colourTV £55. 
18in Sony Trinitr on £85. Tel 
Keighley 0535-63187. 

Spectrum 48K perfect cond ition 
£155. RD Digital tra cer 
(mo'unt ed on boa rd) £40. 
Rechargeable battery backup 
£10. Many books and software 
(games and serious) ava ilable 
separa tely. Tel 01-455 2814. 

GENIE 1 32K + plug-in RO Ms+ 
Base 2 print e r + books and 
magazines + 200 pro gra ms. 
Offer; ove r £400. Tel Watfo rd 
0923-44193 after 6pm. Ask for 
Paul. 

Hypenoft software cassettes for 
the Nascom II . Write for details 
to Andrew Evitts. 129 Vicarage 
Road, West Brom wich, West 
Midlands 8 7 JAE. Games in­
clude Othello. Invade rs, Star­
trek and Pileup . 

32K PET old ROM , small 
keyboard, dustcover, toolk it , 
some programs, books £280. 
ZX81 16K RAM , separa te full­
size keyboard, programs Q­
save £55. 6550 used RAM chip s 
£5 eac h. Southend 0702-
64756. 

Atari 400 Adventure, Arr ow of 
Death Pt. I exchange for similar 
adventur e game. Exchange 
Rea rguard for different game. 
Both 16K cassettes. T el 01-363 
1578 after 6pm or weekends. 

Wanted: Hewlett Packard 
HP41aY or similar hand-held 
calculat or/computer. Tel 01-
387 5838 daytime . 

ZX81 Sinclair unexp anded , six 
month s old, in perfect condi­
tion , selling £35. Tel 01-993 

TRS80 161( LII with lower case 
with tape recorder manuals plus 
software and books £250 ono. 
Also TV suitab le a~ monitor. 
educatio nal or business use. Tel 
0604-53212 orthamp ton. 

Sharp PC1211 pocke t comp uter 
complete with man uals etc. 
perfect condition. With printer 
£80 or with caM,ette inte rface 
£50. TelOl-9980 171 evenings. 

SharpMZ80K48K RAM integral 
screen, ca~;ette. Still under 
guarantee. Excellent condition 
£325 ono. Tel 0458-43079. 

Tandy PC-2 pocket comp uter 
with ext ra 4K RAM and PC-2 
colour printer and cassette in­
terface and carrying case: cost 
£400, sell for £300 ono. Vic 
daytime Malvern 06845-4930, 
evenings o r weekends. 

VIC 20 games to swap; exce llent 
cas;ettes, game;. for ca r­
trid ge;. Tel 01-387 8751 (Lon­
don NWI ). 

48K ZX Spectrum + 16 cassettes 
of softwa re+ 10 rolls of printer 
paper + 3 book;. Altogether 
worth over £250. Yours for 
£180. Tel ll arpe nden 60615 
afte r 6pm and ask for Mrs 
Stearn. 

oar 
T199/4A I 6K plus cassette recor­
der, plus manu als, plus ex­
tended Basic (Sprites). Ca r­
wars. Chess cartrid ges, 6 cop ies 
user magazine, hardly used 
£250 ovno. Tel 01-533 2599. 

Sinclair Spectrum 16K, print er, 
some softwar e £110 ono. Tel 
0865-56988 betwee n 6 & 8pm. 

ZX81 161( RAM over £100 
games softwa re plus Dea n 
keyboard and case. Also sever­
al books and magaz ines, worth 
nearly £300. Yours for £95. Tel 
Rayleigh 0268-779645. 

Sharp MZSOK (48K) genuine 
bargain £399. Price include s 
books. user group magazines 
and listings. cove r . ove r £900 
languages, games and utilities 
software plus all necessa ry 
documentation. Tel Brackne ll 
0344-3888. 

ZX Spectrum 48K. five months 
old, plus over £ 150 worth of 
quality softwa re (ga mes, busi­
ness etc) and boo ks. Only £250. 
For details tel I lemel Hemp­
stead 49395. 

Teletype printer includin g paper 
tape. punch and reader, and 
RS232 lead £49. Tel Hemel 
Hempstea d 0442-68395. 

SinclairZX81 16K comple te with 
manual s. power suppl y, leads, 
softwar e etc. Cost £130. Quick 
sale £60 ono. Surrey. Tel 
Cater ham 45595 any time. 

Sharp MZSOK 48K RAM 4MHz 
CPU double speed cassette 
deck, reset switch , extended 
Sharp Basic. XTAL Basic. Ze n 
As;embler Disassembler, 
Space lnvaderse tc etc£300. Tel 
Guildford 33536. 

ZX81plusprinterand 16K RAM 
cost new £140, selling for £75. 
Tel 01-739 0630 after 5pm. 

Vic-20 with cassette unit. ; uper­
expand er, joystick, three 
games cartrid ges. progra m­
mer' s refer ence guide, tapes 
£ 180. Te l ll untingdon 0480-
215557 eve nings and weekends. 

Atari 400 plus casse tte, joy­
sticks. Basic, and games. Only 
four months o ld . exce llent con­
dition £245. Tel Sunderla nd 
0783-263251. 

Adventures (Spectrum) . I've 
finished with the;e, your tum 
next? Adve ntur e 'C' £4, 
Adventure ' D' £4. Pimania £5, 
Super Spy £3, Ship of Line £3. 
Hob bit £7, Spectres £4. Tel 
Peter 01-229 8541 daytime. 

r- - - - - - - - - - - - - -- - - - -- -

BUY & SELL FREE AD FORM: 
For your free PC ad, fill in this form puttin g one word in eac h box allowing a maximum of '.32 
words. Write in block cap itals and don't forget to include your name and addr ess, or telephone 
number. But don't send any money ... we offe rthi sservice to our private readers, free of char ge. 
It's worth warning. however, that we abso lutely will not include ads from companies, large or 
sma ll. Also, we cannot gua rantee to put any ad in a specific issue , but will wor k on a first come, first 
served basis. Rep rints will be o ut of order too unless submitted on a separa te form. Send your 
comp le te form to Personal Computer News, 62 Oxford Str eet , London WI A 2HG. 

3111after5pm. L- ______________ - -- - - --- ____ :., 
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Rates: £10 per single colunm cm. Seri es discount availabl e. Mechanical Data: Column width . I column 57mm. 2 colu mns l 18mm . 
3 col umns 179 mm . Publishing Dates: E,ery Frida y. Copy Dates: 10 days pnor to publicati on. Contact:: Ian Whorley on 0 1-323 
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Software 

/ 

STOP 
IF YOU OWN A SHARP MZBOA OR MZBOK D. TEC CAN PROVIDE 
YOU WITH A SOFTWARE SOLUTION . WE HAVE EXTENSIVE 
RANGES OF BUSINESS AND HOME PACKAGES ON DISK AND 
TAPE. 

COMPARE OVT PRICES WITH OTHER LEADING SUPPLIERS 

Wo ... IN<tly ••ltlt loto 11• lof10f 11'""''" ....-,IOI oltoMI" ...... . Wale~ !Mt s,aco '" ... ,.u,. 
SHARP 
MZBOK 
MZBOA 

New Stud Po"' (A Kl ~ .50 SCrtmbi<f IK) £5.541 
==es~~rJ:Ul~50 ~J~~.;~~~ J2 (AK) ~ .75 
New Gollctaos (K) £10.50 

.... WlltWlttt.11 .... . -,r,'6, .. "*1 

D.TEC DIGITAL TECHNOLOGY 
254 lridle Rold, Elstllam, Wimil, M1rnysldl l&2 UX. Tel: 051-327 &33li 

TOPCHIP 
PRESENTS 

COSMIC ZAP 
FOR lJJ(JJ(3 MICRO 

(REQUIRES 32K) 

Fast, exciting, original game. Guide 
your ship through Galactic freeways 
colliding with aliens and avoiding 
deadly asteroids . Dock with 
mothership for extra bonus. 
A status report is shown after each 
section. The game becomes progres­
sively more difficult and retains the top 8 
scores with name entry. Excellent 16 
colour graphics and sound. 

£5.95inc 

Send chequesJPO to : 

TOPCHIP 
34 Salehurst Road, 

Ipswich , Suffolk IP3 SRY. 

BBC32K BBC16K I 
FOR YOUNG CHILDREN (1-6 YRS) 
"A First Book of Micro-Rhymes" 

5 traditional nursery rhymes 
See the words - Hear the tunes 

Watch the moving ptetures 
Listen to the sound elfects 

only £4 95 (one) lrom 
Peter Gordon. 20 Despard lload. London N19 5NW 

START THEM YOUNG!! 

TRS-80 L2/G ENIESOFTWAREl16K) 
cassett11 .Spoc:e lnv-.S (mc),Mutemood (lindsyour 

code01seconds) .Al>l>Ollo("'c) .Machonecodecop,e,. 
Defuse and Rate 
ALL SIX PROGRAM S ON ONE CASSETTE FOR t3 .95 
Cessene 2 Spoc:e De- A last p,ofOSSIONII quollly 
m.c game w, grapha with a top 10 ladder continuous 
dlaploy of Scot• etc. A tut . real tune . 8CIIOl1 pod<od game 
Apolo 7: An excrung m.c game WTth sound eNects and 
graphtca 

BOTH PROGRAMS ON ONE CASSETTE FOR t3 .95 
Each casse tte costs t3 95 (O< both IOf t6 95) from 
I . -... , 32 LIIMn - · S. c.r,Mo , SoorTty Cll2 7QA. 

M & J SOFTWARE 
Dragon Companion Book £4.95 
Discover 7 extra graphoc modes 
Study the worl<ongs of BASIC woth the 
disassembler 
Take complete control of video memory 
mapping 
Increase the processor speed (not a hardware 
mod) 
Append programs lrom tape 
lnc()(p()rate uselul routines from BASIC on your 
mcprogs 
Add commands to BASIC 
Dragon Implementation of Forth £15 
Thos os a cassette based ,mplementahon and ,s 
fully documented 
Forth Listi ngs £7 
6502 , 8080 280 , 6809 . 6800, t 802 on Stoel< 
ln1tall1t lon Manual £5 
Necessary lor omplementong FORTH and ots 
editor 
Allpnces -..-o1 post- and pack"'(} Ctoequn 
and POs ,,,_pity-plea .. to 
M & J SOF1WARE 
34Gra,sc1 .. , 
Sdtol1rGr1H 
Slol<o·o•Traot ST7 3LU 
Toi (0712) 517176 OEALER ENQUIRIES WELCOME 

CASSETIE SOtlWARE 
For TRS 80 Model l I.Avel 21Vldeo Ge.nle SOOS 

MA CH 4 - 2000 Baud wnle, venfy, lood; Basic 
& Syslem [TRS 80 only), relocates 
··············-··· •• ••••••··•·••··· ......... £14 

AID - Seven lvnct,on bosic loolk,t, Re-
number, move lines, compres.s, 
search, relocates . .£9 

DISPLUS - 12 Function disassembler; Pnnler 
support, seorch, orithmehc, ,elo-
cales ......... -······ ....................... £10 

J111ttlw..,..Offlovr"',.., ,-idCHIPO.or10pfordetooh SAEnotreq 

Ooole<,--.,K Gosden Software , 
Tine1lip, 13 Ashteod COffifflCM\Ashteod, Surrey KT212EO 

WANTED UAGENTL Y 
- -type games progroms lOf Spectrum, ZX8 t , 

we~~~.;~,::"tiuy~=~r: .. .,, 
Nat,onat mo~ o,def and dNler ..,.. ensure you get the 

best reward lo, your gen.us 
Wnte o, call ,nto 

NOATHWISH LTD 
THE GROU ND FLOOR . RALLI BUILDIN GS. STA NLEY 

STREET . MANCHE STER M3 5FD 
o,Tot :061-8329143 

SPECTRUM 
At1'ocliottsof..--of~~~ondodd-or. ..... off.or-..m 

=~·~~~:&!rE~:;:'jlc-:::!,'=9' 
THE HOIII T £14 .20 PIMANIA £9.SO 

ILA CK CRYSTAL t7 .12 
FOOTIAU MANAGER/PENETRATOlt/TIMEGATE 

£6.60 
3D TUNNE VO RIITE R/G RO UND ATTACK/COSM IC 

RAIDERS £5.65 
PLUS THE LATEST SO FTWARE FROM 

SllV U SO FT MUN CHER/CYVU RATS/ 
SLIPPERY SID £S.6S EACH 
,u SO,frMOl'l 2 Ol'"*91Dpe1 

s.ndlarJ1-SAE lorpnco/.st 
IVY SOFT 

91 Cl .. .,. DrfYe, lvybridge , 
Devon PL21 91S 

(07554)4088 

The majority of mail order ilems advertisled In 
this magazine available from our ertenslve 
stock. 

PHILIP COPLEY HI-FI LTD 
6 Westley Street , Ossett, West Yorkshire . 

Tel :0924272545 
We are convenie ntly situated near the M1 

and M62 motorways . 

JUPITER ACE 
USERS CLUB 

Newsletter. software (both games and 
u111111es), adapter for ZX81 add-ons . 

SAE for details . 
Remsolt , 18 George Street, 

Bright on BN21RH 

SPECT RUM SOE:r .WARE_ 
• FLEXICAL C Verutlle 1preed1heet pr09r•m 

ell u1u •I re1t ure, + you co nt rol number o r 
rows & colum ns + edll your t ormul• et eny 
t ime Full manual (48K only) 9 · 95 
Con1olld 1tlon I report generator 8 · 95 

• FIGARO D Buslneu graphics + torecHl lng 

~o!':,',~.U~!t ~.•::'.od•i:. '?~'lto:1;\• "'\~!';t 
~ax on ~omputing 

3 St Catherlnu Drive Leconrleld , 8 1orl1y , 
Humbers ide 
Phone Acceu or B•rcley c •rd orden to 0401 50697 

EDUCATIONAL PROGRAMS 
FOR THE BBC MODEL B (32K) 

GEOGRAPHY ITALY colour graph,cs 
mountams. rivers. crues etc. tests t5 
GEOGRAP HY FRANCE colou< grllj)h,cs 
mounta,ns, overs. crues etc. tests t5 
MATHS - TRANSLATIONS -colour doag,oms 
e,q:>tanabOOS, calculaoons. etc. tests t5 

for 1111: by tHclltr lor ctus l.struction 
OR.-, stvdom lo< lndlvldu1t l11ro1., . 

CORONA (SOFTWAREI 
73 Hlg• Road. LondOft E1120P. Tot: 01·350 3747 

A BBC Data Base 
you can USE. 

OXFL.E bumel•t.e IOll• . IOf111 Sllec:INepnt11-outinW1ytonNI. 

~~wardproceMOt 
OXLABEL ptwrMClll I proor.n 

SAE b'dlealll0tt20NCf\kwptogrlfflllO 
DAVID LEWIS , 

141U-R oad , 
Kennington , 

Olfo,d . 
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BBC SOFTWARE 
& HARDWARE 

eos.ness. Domestoc and EducabONI Sottware oo 
Cassen• or OtsJc 

New TEAC sl,mhne Dosk Systems from £1119 
Memorex5 1 ,SmgloSS C>,sktUS 

c12Cassette 39p 
Send tor New B<oc:hute 

MICRO·AID 
Micro-Aid (PCN), 25 Fore Street, 

Praze, Camborne, Cornwall. 
Tel: 0209 831274 

Professor Frank George 's flmous 
Football Poo ls Forecasting system 
is now eveil1ble for micr oco mput ers. 
The program (and useful booklet) ,s 
supplied m the foll o wing versions :· 
Appl e II, Pat , Video Genie , TRS -80, 
Spectrum , ZX81 ,BBC 'B', NowBrain , 
Sharp MZBOA , Sharp MZ80K . 
Obtainab le from Dealers, or v.,r1te 

to: Professor F.H . George, 
Bureau of Information Science 
Commerce House, H,gh Srreer , 
Chalfonr St. Gil•• . Buck,. 

Horse race Forecas1 Program ready. 

r ESTUARY 42 
... :~AMEIN ~~ .., ANDSINCLAIR 
fHt SOFlWARE 

HITCH-HIKERS 
G-lrLllY 

'• l :r.,1 ><f .. 1,s!AI\\! -~ 

IL~ ~ 
Oil/ H _:,t,I 

TASSO e GENIE 
Ove< 150""""'413gamesp<ograrnsova,lablolormonthly 

htrt II undef C2, all nclusMt 
Send 9 x • SAE tor lul details to 

RENT -A-PROG 
2i::-.:~e,:t:~s::~· 

PROGRAM RENTAL 

VIC GAMES COMPENDIUM 1 
1 FISHNG 
2 TARGET BLAST 
3 DEA TH TRACK 
• BUOGN:.CATCH 
$ AtRAfTACK 

S OAOPSTOP 
7 DEMOt.lTION 
I HAMURABI 
9 OUCKSHOOT 

10 EXECUTION 

VtC Games Compendium 1 runs on 1he unexpanded Vic 
and has laSI twos cotoor gr"l)h,cS and sound 

10GAMES MOLESOFT 
ONLY 43HILLCRESTDRIVE 
£5 BEVERLEYMU1 77J L 

x BBC DISKS? x 
Catalogue full and space on disks ? 

Use our program X 
to X tend your ca talogue and use the Xtra space 

SAE lordellllls 

x 

£5 for program on cassette 
BAKsoft 

34 Humbertone Road, 
CembrldgeCB41 JF 

PCN A PRI L 1.1983 

x 

Software 

BUSINESS AND PLEASURE ON THE 64! 

STOP 

SHARP 
MZSOK 
MZSOA 

IF YOU OWN A SHARP MZSOA OR MZSOK D. TEC CAN PROVIDE 
YOU WITH A SOFTWARE SOLUTION . WE HAVE EXTENSIVE 
RANGES OF BUSINESS AND HOME PACKAGES ON DISK AND 
TAPE . 

COMPARE OUR PRICES WITH OTHER LEADING SUPl'LIERS 

New Stud Po<e< (A K) ts .511 
hew SNkes & udden (A K) ts .511 
New Rebel Attack (K) £1.511 
Now Galactluns (Kl £10.511 

• • .,.-.tty -'"I Iott • • torfor ,..._ ~ 1rtaal"- · Watclllllls-"' 
-ts . 
..... w ..... "'*""· --t1 ,,, ........ 

D.TEC DIGITAL TECHNOLOGY 
254 llri4llt llutl , ~ . Wirral, Merwysltll W Ill . Ttl: 051-327 633& 

RENT! 
Dally , Weekly , Monthly 

IBMPC ••••••••••••.•.••.•.•.••.•. from£89.06 
SIRIUS 10 Mb WINCHESTER ••• from £93. 75 
APPLElle ........ . ............... from£37.50 
APPLE II+ ........ .. ............. from £28.13 

Plus all peripheral s and software . 
Pnce s above are pw + VAT . 

ATLANTA 
DATA SYSTEMS 

350/6 Old Street 
LONDON EC1V9DT 

01-7291411 

THE 'BIG'R "a 
FREE! D BASE II CJ 

still available D 
wlu lst 

stocks tut phone NOW CJ 
OSBORNEO 

Tel e phone (0295) 

67551 
Nonh Bar, Banbury , 

Oxon . OX16 OTF 

CASSITTE SOFIWARE 
Fo r 111S 11 Mocl•I l 1.Av•I 2/'Vldeo Ge.ale JN3 

MACH4 

AID 

- 2000 Boud wnte, verify, load; Bos,c 
& System (TRS 80 only), relocotos 

.............. ·•··· . £14 
- Seven function bos,c toolk,1, Re· 

number, move lines, compress, 
seorch,relocates . . ....... £9 

DISPLUS - 12 Function d,sossembler; Pnnler 
support, search, onlhmehc, relo­
coles ........... £10 

Jvt1.twHfrOMCM1fto"9" ...ictOilJO.or10rpk.~ SAEIIGtnq ---JK Go•den Sofnware , 
Tineslip , 13 Ashteod CommOf\Ash teod , Surr.y KT212EO 

A.I.M. Research 
GOOD SOFIW ARE 

NEEDN'T COST 
THE EARTH 

Forth 
xFo<th os our h,gl1ly p,IISOd ,mplementaoon ot ""' 
Forth-7'9 ntemauonat standard It tS fast. ertens.t>te and 
luly CP M - toblo. wo1h many enhancements U!4ld 
by protlSSIOOAls, but ot pncos tor evo.-,tno From t.a . 

Word Processina 
by Mark ot the Unc:om. iv...;. tor CP M, IJflllc and 
mony Olhet oporat,ng systems Sc,oon ed..,.. Mince 
t11s · Pag,nato< Scrl-t115' Boch t210' Monce 
demo d>sc & manual t25 (t 15 relundable oga,nst 0<00<) 

The Final Word 
- wo,d procoss,ng that goes beyOnd the Stars• Simolar 
leatu,os to M.nce and Sc,-. ,n a s,ngle package, plus 
fea1ures hke recovery from hardware crashes t 1 tt• 

Spelling Checker 
The Word-best bylar . yet cheapest Soo Byre,..._ 
cs,· 
The Word Plus t 100' 

Database 
dllase II 30 day tnal peood 1 t390' 

Accounts 
E.uct eu..ness Systems - oomplote accoun1,ng 
package, onctudong poyrol t495 

PncN ffililUd. auume Cl [1 IO Al prCfl"' ~ 10 
8Yeillibiilfy.nd klfNonnSWDOCMCS Fot~11r1 8". Acipllt 
CPM. and Torehform.atsanCICSNChto•FOtfl Monct9n0Scrtltltit 
MdCtOIOFMWOtd 

Add£3p&ptoallo,dersand 15~VAT 
0.--onqu,nes-

20 Mon tague Road , ~ 
Cambr idge CB4 1 BX 

Tel : (0223) 353985 ... --
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Software 

DRAGON 32 or 
TANDY TRS-80 Colour? 

Lots of prog rams - lots of useful hints and 
information EVERY single month in 

"R AIN BOW ", an exciting new 200-page 
magazine from U.S.A. 

Send £2.25 (plus large 56p s.a.e.) for 
sample issue to 

ELKAN ELECTRONICS (Dept. PCN) , 
FREEPOST , 

11 Bury New Road, Prestwich , 
Manchester M25 6LZ 

or telephone 061-798 7613 
(24 lwJur serv,ce) 

WPRLD INFO a database of information about the 
modern world Use your 48k Spectrum as a relerence 
book on Heads ol State, Wars. Types ol Regime. Human 
Rights and much more It's a datafile lor use with 
campbell Systems Mastert,le. the standard database 
syslem tor Spectrum £5 Send SAE tor more details 
PHONES keeps track ol your phone boll Times calls, 
costs them Good tor flat sharers or several people 
sharing the same phone 
From WIMSOFT IPI), 20 Brookside Ro1d, Wlmborne, 
Dorset BH21 2BL. 

WANTED PER SONAL COMPUTERS 
.. ffllCICWIIO.IQN.liCWc.ufl 

More•n C•m•r• Comp•nr 
160 Tottenham Court R08d, 

London W1 Toi : 0 1-38112562 

Hardware 

CENTRONICS 
737-2 PARALLEL 
(Brard new. sealed & boxed 

0"'1215700) 
ed Vil .rd carr 

ZX81 & SPECTRUM 
HARDWARE 

ZXlll·Bu,11 =rd w,tt, S,ng1e key EDIT RUBOUT 
fUNCTI0:!']:'_;~~1.2 ~·:i.= ,~r~~ bar and ,.,.,._a_ 

ManyZXl1 endSPECfflWAddon. Send20p0tSAElrcw 
~ot~Software a..cononarouno• 

N.Loctytr 
33 Pltfmorw Clou, WoodroW lovtll, 

RtddHc,, w.,.., H7 7XI . 

MICROSHOP 

Hardware 

MARCH' 83 NEW LOW 
PRICES! 

VIC - 20 COMPUTER only C119 ! All guaranleed for a full year 
16KRAM only C68! 
CASSETTE RECORDER only C40! 

lfl }-:?tl 

ATARI 400 COMPUTER only C152! All pnces are 1nclus1ve of V A T 
• ATARI 400 & BASIC only 1:1871 
• ATARI 800 & BASIC only C320! 
• ATARI 800 481<,BASIC only C376! • Supphed with free ATARI" 
DISK DRIVE only 1:278! demonstration programs 

TEXAS 99/4A COMPUTER only C152! Personal advice TEJCA<; .a, 
(l COITli t lOdal '9 COMMODORE 64 only C312! Free club membership 

....,_ 

=·~· 

Remember the Rubik Cube? They were great fun. but did not 
have a real practical use 

Now from Ideal the latest cube for executives - Rubtks 
Calendar. a permanent desk top calendar. that re-organ,sed 
every day will st1mulale your brain and ensure you keep track 
oft1me1 

Our bulk purchase direct from supplier enables us lo offer 
you the full s,ze Ideal cube for only 1:2·99 which comes boxed 
and includes post and packing At 1:2-99 Inc we are Indeed 
selling these at under half manufacturer 's recom · 
mended price of 1:5-99. 
Dont delay, send off today• 

North Bar, Banbury, 
Oxon. OXl60TF 

~ 
£2-99 inc 

SOLITHAMPTO 
HIRE Commodore equiprnenl by the weelc, all 

including monuols, cassette deck. media etc. 
4032 £25, 4040 Disk or 4022 Printer £25 

Nearly new equipment with guarantee available 
4032 (lorge screen) £475, 4040 £525, 4022 

£295 
S..11 us yovr unwanted equipment 

COMMODORE 64 £299 place your order for 
Morch delivery 

700 ond 500 series compuler> available Moy 
7108 128K, monitor, £995 
SOOP 128K, colour, £695 

AlpncMOt9<~arr,ond•xdudeVAT 

OfACI.\L COii II ODORE O!W.ER 

SuPER -V1s10N 
1.l SI James Road. Shirley, Soulhamp1on 

Tdq>honr (0"03) ""i-Ol3 
Alter hours (0"03) SS+188 

-DSBORNE1 
• Monitor+ cable 
• Adler Epson OKI 
• Olivetti ET121 + RS232 
• OSBORNE 
• GamesforOsbome 

£104 
£CALL 

1:799 
£CALL 

lrom£111.115 

HOBBYIST LIMITED 
Open 6 d1ys 101m-7pm. Wednesd1y 1nd Slturd1ys 

5.30pm. 
Authorised Apple Service Centre. 

~&Bi~:~~=~~;.~ 
_.i,ng ptnpherlls and books 

3 The Broadway , Manor Hall Road , 
Southwick, Brighton BN4 4NO 

Tel: 0273 59~5 

We spec,allse in Osborne & 
hold large stocks of above 

CALL FOR SUPERB PRICES 

FRASER ASSOCIATES 
Buckingham (02802) 6087 

PCN APRIL 1.1983 



Second User Equipment 

*** SALE *** 

•Pms••••• Developmen ts __i 

au, 
l7SOO 

t1tl.OO 
[1.IOO.OG .. ,.. .. 

............... Co.r\.A'.1t,.......... ~ 
... ...... 0:-""'8, 5J0,a8 (5TO (),:::l3?1 

BERKSHIRE MICROS LTD. 

(0344) 84423 

Services 

MICRO USER T-SHIRTS 
EPSOH zxa, SHARP 

SPECT RUM 
SIRIUS 1 

SORO 
OR1C 1 

Av•dable ,n whit•, ""-and rtld 

M ICRO FUN T·S HIRT S 
l 'M USER FRIENDLY 

HAVE YOU SEE N MY PERIPHERALS ? 
Avaital:N .,, white or blue 

~~~.s~R'mrs'b"~ .. 
£3.25 EACH INCLU SIVE 

ON~:~8:'Nru.reENS 
UNIT 12, STAR LANE INDUSTR IAL ESTATE 

GREATWAKERING , ESSEX 

My NrN 1 5ornon SUible I IP9(llMN in dnCI data dupiCatlng 
tot1he~~mcros BBCA.B zx~ 
...-SlheOnc J,ty pnc,M.,. very~wllhal•~ 
ltOUnd DOI ffiMt'IX. pnn19e1 ..,.._ IO order. or*'*' (•Ktar> 

FROM (08692 2831 t FROM 38p . . 38p 
Fo,hdtf,l'll'onnll,on"'°"'~a:ss,dr~ lft'",lf O, p/tottl 

46 WEST END, LAUNTON, OXON, OX& ODG. 

• • 

To Advertise 

Call 

Ian Whorley 

01·323 3211 

PCN A PRILl , 1983 

Accessories 

Remember the Rubtk Cube? They were great lun , but did not 
have a real practical use 

Now lrom Ideal the latest cube for executtves - Rub1ks 
Calendar. a permanent desk top ca)endar. that re-organised 
every day will stimulate your brain and ensure you keep track 
olt1mel 

Our bulk purchase direct lrom supplier enables us to ofler 
you the lull s,ze Ideal cube loronlv £2·99 which comes boxed 
and includes post and packing At t2 ·99 Inc we ere Indeed 
Hlllng these •t under hall manufacture r 's recom· 
mended price of tS.99 . 
Oont delay, send oil today! 

... ~1'!11'!1!! 

THE 'BIG'S 'a§ 
FREE! D BASE II CJ 

wlulst still available EJ 
11oc1cs 1ast phone NOW Cl 
DSBDRN EO 

Tel ep hone (0295) 

67551 
North Bar , Banl>ury , 

Oxon. OX 16 OTF 

DRAGON 32 JOYSTICKS 
Top quality , easy to handl e Joyst icks , 

for the enthusiastic games player. 

ONLY £14.95 plus75pp&p 
Av....,..from 

CASCOM 
67 ELSTOW ROAD , 

BEDFORD MK42 9NT. 

ORIC 1 
CASSETTE LEADS 

(with motor control) 
Din to Otn and Remote Jack 

Of 
Din to Three Jacks 

t2 .95 indudtng 
CLAR ES P&P 

222 Townlields Road, Wlnsfonl, Cheshlr1 CW7 4AX 
Tel: 06065 51374 

TEXAS T199 /4A 
CASSETTE LEADS 

Noneedt o poy£1150fotTexu 
Leads ouru,e only 

£4.95 

~~eo..~;u 
CLAR ES 

222 Townllelds Road. Wlnsfonl, Cheshire CW7 4AX 
Tel: 06065 51374 

Insurance 

INSURE 
YOUR COMPUTER 

lm,,.ct dam•~ . Fire, Thaft & Tr•n•lt ln•ur•nce 
for your Computer Equlpmant : 
Cl IOCl,500covw ............................ £8.00paCIO(exceu ) 
Cl.!l<!OIOC2,500 ........ .......... ... £16.00paCIS(exceu) 
C2,500IOCB,OOO..... . ........•.... Cl6.00paC25(exceu ) 
c10,ooo ......................................... C20.00paC25 (excessJ 

.W,lo,-

KGJ Insurance Brokers 

8=~:~~~~:r~ 
Tel (038'3) 5333/2S45 

Programming the 

~ 
£2-99 inc 

PET/CBM 
By Raeto West 

The Reference Encyclopedi a for 
Commodore PET and CBM Users 
Comprehensive tu chinc and reference book 
oo propam.mi.nc Commodore 's 2000, 3000 , 
4000 and 8000 mkroc:omputen an d 
peripherals . 
Many prognms, chans and diagrams. 17 
chaptcn , appendices , and index . iv + 504 page 
lalJC·fonnat paperback. ISBN O 9507650 0 7. 
Pnce in UK and Europe £ 14. 90 each ( includco 
post and packing }. Five or more£12.90 each. 48 
hour order 1umaround guaranteed . 
FF'Olff ditolns ortd ~Ins or dtr«L 
Tnde Man ager, Edward Amold (Publishers ) 
Ltd , Woodland s Park A.venue, 
MA.IOENHEA.D, Bu b SLJ 3LX . 
Td : (062882) 3 104 

::t:1~;;;,="'c;;:',:.;' 
'"Ex«t1cn, .. - J ... s,,..,_, 
"Comprebcsmvc: & Aocuratt .. - Ju. BM111r{vld 

SnwO<d<tJ-i...., , 1,,qvap~obu• .-

;r::;~"°J:r.1'!:::,t"tib<::lJe1TIJ,Ltd, 
Btrlu SLJ JLX . 

Send ... copy ia Progranurut11 lhe PETCBM 11 £1490 

I t.nclotr cheque/PO for£ ..•.................................... 

NAME ........ . ............................. . 

ADDRESS .. ....... ..... .... ....... ............. .... . 

16 COLOURS 

RGBSYNC 

SOUND 

BRIGHTNESS/ VOLU ME 

CONTROL S 

SPECIAL COLOUR 
MONITOR 

From £49 inc vat 
These monitors are compatible with the BBC. 
Lynx, Orie, Acorn , and any other computers with 
R.G.B. 
t 6 display Colours , plus Brightness Control, 
Ouahty sound ampl1f1er with real loudspeaker , 
volume control. for btg quality sound from your 
computer . If you 're Interested in having all these 
features for your computer display , then send a 
stamped SA E to us labelled "COLOUR 
MONITOR·. 
ALSO AVAILABLE AT SPECIA L OFFER 
PRICE: New 14 Inch colour T.V. end colour 
monitor w ith ell eboveleetures , fullytestedand 
with 1 year gurentH for only £175 excl . VAT. 
KK ELECTRONI CS, 
12 Plumateed High StrHt 
Lon don SE18 
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Would you like to learn 
UNIX*from this man? 

A hell of a lot of people 
already have. 

UTC Ltd. has recently recruited Mike Banahan as Senior Lecturer/Consultant. With his experience at 
Bradford University. where he installed and maintained their UNIX System, Mike has a first class 
reputation as a lecturer and as a technical consultant in UNIX and C. 
UTC is a sister company of Structured Methods Ltd. and a member of the Span group of computer 
service companies. Throughout the year; we will be holding a variety of seminars and workshops in 
UNIX and C, for more details please ring Mike Southon on 01-734 7394 or complete the 
coupon today. 

UTC Ltd. 
A UNIX TRAINING COMPANY @A SPAN GROUP COMPANY 

43-44 GREAT WINDMILL STREET, LONDON W1V 7PA 
TELEPHONE: 01-734 7394 24 HOUR ANSWERPHONE 

' UNIX b a tndem>rk o( Bell l.aboracories 

r REFPCN --------

% Please send me further details 
Name ___ ______ _ 
Address ________ _ 

I Company ________ _ I Title ______ ___ _ 

I Home tel __ __ Work tel _ _ _ 

PCN A PRIL.I .198.1 



*BBC & ACORNSOFT SOFlWARE * BBC BUGGY * DISC DRIVES 
* PRINTERS * JOYSTICKS * MONITORS * BOOKS AND MANUALS 

* GAMES AND PUZZLES * SERVICE * ADVICE 
BEST FOR USERS 

Acorn and BBC users will find everything they want 
- and we mean everything- at our Nottingham retail store. 
For instance we have just been appointed distributors of 
the BBC Buggy, the clever little mobile featured in the 
television series " Making the Most of Your Micro" and 
BBC software. Don't worry if you can't get to Nottingham. 
Just send us a SAE and we will send you a list of dealers, 
and details of our mail order stock. 

NEW! 200K DISK DRIVES 
Upgrade your BBC Micro with our new 200K dual 

disk drive. Designed to fill the gap between the Acorn 
lOOK and BOOK disc drives, our 200K unit has already 
won rave reviews and it's ready now. lt costs£389. 00 plus 
£110.25 for the operating system. To order fill in the 
coupon below. 

~ Leas.tlmk VteWdata Ltd Sc.ent1l1C House, Budge Strttt. Sand.ac,e, Nottingham NGJO 5~ 

1--me I 
I -- 200 KDual0.,cDn~s)(o£38900hnc:V AT) I 
I -- ()perat,ngSystem<s)(a Cl l025C1nc:VAT) CurrentProeel"10nly" 0 FREE I 
I I enclose a CheQuP For C Plea'# Debit My AcCe-J.\. Barclaycard Amex I 
I ~ I 
I Name I 
I Address I 
I I 
I Post Code Day 11mo Tel ~ I 
L f>te.ase encloses a e Altow 28 da~ tor del1...e,y _ ___ ___ _J 

BEST FOR DEALERS 
As Acorn's only official distributors we can supply 

anything you want, as soon as you want it. 
Ordering Acorn and BBC products through us 

means quick and efficient service. We are prompt, reliable 
and offer excellent service back-up. 

You will like our credit terms as well. 
We can get you any Acorn or BBC product without 

fuss and by using the officia l distribution channel you can 
be sure of a completely safe delivery service. 

If you are thinking about 
becoming an Acorn/BBC 
dealer talk to us now. 

COMING SOON-' E' DAY! 

We have just bee 
distributor for 88~ appointed UK 

the BBC Bu; ~ are and 

Yes it 's almost here, the Acorn Electron, the 
microcomputer the whole industry's talking about. 

If you are an Acorn/BBC dealer then you will want to 
be the first when the Electron is launched. 

Through us you will guarantee enough Electrons to 
keep your customers fully satisfied from day one- and 
keep you one step ahead of your competitors. 

Leasalink Viewdata Software are the sole distributors for 
the Logical program shown on BBC TV as well as 
Spreadsheet. [1Il 

Uffl K~Hffl\l\ 
Scientific House, Bridge Street, Sandiacre, Nottingham 
NGlO 5BA Tel: 0602 394000 






