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that's the only word (o really describe the superb Cenie 
microcomputer system, the home computer which is 
compatible with the TRS 80. and ideal for all ir.tcro -
enthusiasts, especially the committed hobbyist. 
Come has now been upgraded to Genie I. incorporating all of the original, 
excollenl features, but with the addition of: 

Extended BASIC including RENUMBER and SCREEN PRINT. 
Full upper and lower case, flashing cursor and aotorepeat or, all keys 
An internal SOUND UNIT to add a new dimension to your own programs 
A MACHINE LANGUAGE MONITOR, with Display, modify, enter and execute 

(with break points) facilities 
Genie I has all ot this, plus the built-in cassette deck. 16K SAM 13k ROM with 
B ASIC interpreter, full-size keyboard . an extremely wide range of new and up-
dated peripherals, and literally 1000's ol pre-recorded programmes available 
Yol. almost unbelievably, the price of Genie I is even lower than that of the original 
Genie 

New! 
The EC 602 printer car. be connected to the 
Gene either through the expander or directly 
into the computer using the Parallel Printer 
Interface. It is a compact urn witr. an 80 
column. 5 x 7 matrix prir.:-cut. operating 
quietly and efficiently a: i-J characters p'er 
second 

I O I C I ' 

Numeric keyboard 
Four usable, definable 
function keys 
Extension to BASIC 

The Genie 11 is a major 
breakthrough for small 
business computers. 
Harnessing all the 

advantages of Genie 1 
i including low price. Cenie 

II adapts perfectly to 
commercial functions 
with the following 

^ features 

Basic business commands 
Fully expandable with the 
same peripherals 

As well as the obvious advantage of mass 
storage the addition of the disk system to 
the Genie -.cans much faster access to 
other languages and full random access 
file handling "Up to 4 of these 40 track 
drives can £e used on a system. 

• V J SPECIAL TECHNICAL GENIE 

HOT - LINE ON 0629 4995 
for all your technical advice and service back-up on any 
aspect of the Genie system direct from the experts! 

New!.. .12" Monitor 
Now. a choice of 2 monitors c s qivmg a c 
read image. The updated EG101 has a 
phosphor tube. 

a clear easy to 
new green 

For full details and demonstration of Genie I. Genie II or advice on any aspect 
of the system either call in to your local dealer, or write directly to the sole 
importers at the address below 

New!... Expander 
An updated Expansion Box (EG 3014) is a 
major feature of the new Cenie I system, 
und unleashes all its possibilities, alio wing 
for up to 4 disk drives with optional 
double density. It connccts to a printer, cr 
KS232 interface or S100 cards. There is 16k 
RAM fitted and it has a new low price' Chesterfield Road, Matlock, Derbyshire DE4 5LE. 

Telephone: 0629 4995. Telex: 377482 Lowlec G. 



YOUR LETTERS: 

Do not blame the tcachcrs if girts do not 

compute; ZX-81 Repeat-Until routine. 

NEWS: 1 2 

£1,000 prize for first ZX-81 Prestel adaptor, 

Vic-20 transformers recalled, sound boards. 

COMPUTER CLUB: 1 5 
David Pollard visits the Microcomputer Club 

in Croydon, south London, and talks to its 

founder, Vernon GifTord. 

BBC MICROCOMPUTER: 1 6 
Tim Hartnell tests the newly-launched BBC 

Microcomputer and likes what he finds. 

ATOM WORD PROCESSOR: 1 8 
Norman Kirkby reviews the Atom ordPack 

ROM with the Seikosha GP-80 primer. 

INTERVIEW: 2 4 
Duncan Scot talks to Kenneth Baker, Minister 

of State for Industry and Information 

Technology, about the Government's plans 

for promoting the use of personal computers. 

CHESS SURVEY: 2 6 
Two new advanced chess computers have 

arrived on the British market. John White 

evaluates the Morphy module and the Chal-

lenger Sensory Champion. 

GAME: O U 
Treasure House — an ad venture-style game 

for the Sharp MZ-80K. ' 

EDUCATION: J U 
Eric Deeson presents some ZX-81 programs 

for use in the classroom. 

VIC-20 SOFTWARE: O O 
Get to grips with those pattern- and music-

generating programs on your Vic-20. 

BASICS OF MACHINE CODE: 4 0 
Still battled by machine code? This article 

starts at the beginning. 

ZX-81 GRAPHICS: 4 8 
Fast-moving graphics or ;he ZX-81 need some 

advanced programming. We reveal a selection 

of subroutines which can be used to develop a 

fast game of Breakout. 

COMPUTER CONTROL: 5 2 
John Dawson continues his scries by investig-

ating the conversion of analogue signals to 

digital form. — — 

FINGERTIPS: O / 
David Pringle presents more thoughts on 

programming calculators and selects some 

readers' programs. 

RESPONSE FRAME: 
Answers to your technical queries. 

SOFTWARE FILE: 

Eight pages of your programs. 

59 
61 

COMPETITION: 7 3 
Another puzzle with a £15 book token as prize, 

the solution to the November Trolls' Cave 

puzzle and the Tantel adaptor crossword. The 

Vic-20 crossword falls between pages 10 and 

1 1 . 
Cover photographs of Chris Serle and the BBC 
Microcomputer by Stephen Oliver. Our thanks 
go to Stone & Son, Upper Richmond Road, 
London SWJ5, for the loan of the Space 
Invaders pullover. 
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EDITORIAL 
1982 is INFORMATION Technology Year. During the year the Government hopes to ram 

home the message to the British public that if we want to see our living standards rise or, 

less optimistically, if we want to slow up the decline, we will all have to embrace new 

technology in our business and private lives. In an interview on page 24 Kenneth Baker, 

the Government Minister responsible for IT '82, sets out some of his plans. Most of 

them, so far as persona! computing goes, seem to be extensions of existing schemes. They 

include the Government putting up half the cost of buying computers for schools and 

giving away 100 computers in a schools essay competition. 

Although we live under a Government which supposedly abhors the idea of intervening 

in industry, it defends the principle of "pump-priming" — injecting a little money to start 

the ball rolling. However, now that more than a quarter of a million people in Britain own 

or use a personal computer, and given that the rate of growth of the market is accelerating, 

it strikes Your Computer that the Government has come into the act a little late. 

Its offer to help schools buy personal computers looks irrelevant compared with the 

massive orders taken by Sinclair and the BBC each month. Although we are sure that a 

number of science teachers would disagree, it is possible that the schools would prefer to 

have the extra money to buy more textbooks. 

Whatever the Government does now is hardly likely to change significantly the way the 

market develops. Its momentum is such that the most the Government can hope for is a 

small slice of the action and, on past record, will spend far more money in achieving it 

than is really necessary. 

There are students of politics who would argue that one of the primary roles of a 

government is to establish the ground rules which the rest of us follow in our business. In 

many ways Your Computer would rather see the Government resolve some of the legal 

confusions surrounding computing and let us carry on with the business of buying, 

selling, making and using personal computers. I f the Government needs any guidance on 

some of the areas which need legal clarification, Your Computer suggesrs it starts, after 

many years of pushing it down its list of priorities, by tackling the thorny question of 

software copyright. 

If any of you ever try to make money from selling some of the games or educational 

programs you have written only to find some unscrupulous software company making and 

selling illicit copies, you soon see the need for copyright reform. It is a difficult question, 

as Kenneth Baker rightly says, but it is exactly the kind of question we elect governments 

to answer. H 
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Adda Computers Ltd.. a major supplier of compu"- -.-••-• ^s 
to industry and business, have opened the Vic Centre -

West London. Here you can see. discuss and buy everythmc : ;h 
the new VIC 20 personal computer—in person or by mail. Hardv.ar-: 

sottware. technical advice and information is available from an e> ; ••.: 
staff. Even if you already own a VIC 20, get on our mailing list to 
know about new developments. Remember—everything has the be - . ' 
Adda's reputation, and there's a full 12-month warranty on all harci.-. :•• 

The Vic Centre is easy to reach—Just off the A40. close to North Acton tlL-v 
ion. 

Not just a computer but a whole 
expandable system 

AT ONLY £189-95 inc.VAT. Special cassette deck 
£44-95 inc.VAT. 
The VIC-20 is a fully fledged, easy-to-use computer. It's the core 
of a great expandable system. 
* EXPANDABLE MEMORY—UP TO 32K. USING PLUG-IN 

MODULES 
* DISK DRIVEfCASSETTE— FOR EXTERNAL STORAGE. 
* PRINTER—80 COLUMN. 30 CHARACTERS-PER-SECOND 
First time users can operate it immediately with plug-in program 
cartridges, and using your own colour T.V. to get up to 24 
colours on screen, four different sound tones and even write 
your own programs in BASIC. The VIC-20 lets you build a system 
as needs and budget dictate, so that your VIC-20 can be more 

V Gtljil 

than just a personal computer. 

VIC-MEMORY 3K £44.85 

Sma l l s i ze—low cost memory expans ion . 

P lugs into Vic a nd reproduces memory-port. 

C a n bo used with Other expans i on s gives a 

total o< 6k user s i a l i c r amon Vic 

FEATURE This board a l l ows Vic to move 

Dasic to beg in at 1024 (S0400i as in Pet. 

and enab les the u se o l HIGH RESOLUTION; 

C O L O U R G R A P H I C S 

VIC-LIGHT PEN £28.75 

This h igh qual i ty light pen works in both 

norma l a n d Hi-Res m o d e s on the Vic 

a l lowing s imp l e i n f r a c t i o n with the Vic 

wi thout keyboard entry. 

Easy to program and easy to use. 

e.g. Menu select ion. Non-keyboard entry. 

Teach ing Games . 

FEATURE touch sens i t ive 'Enter " con t ac t s 

to e l im ina te acc identa l entry. 

VIC-RS232 INTERFACE £56.35 

Fully imp lemen ted (true levels! 

RS232C-V24 

BI-DIRECTIONAL INTERFACE 

Al lows Vic to work as Ma in f rame Terminal 

Drive a O u m e Daisywheel or a Paper Tape 

Punch etc. etc. 

FEATURE This unit con t a i n s master power 

supp ly wh ich suppor ts Vic's own supp ly 

when carrying Memory Expans ions , 

Casse t te Drives. Light Pens . Printers etc. 

VIC JOYST ICK S ing le £14.95 

Hand-Held joyst ick uni ts for g a m e s use 

avai lab le in Pair or S ing le conf igura t ion 

N.B, (2 S ing les will not work as a pair 

un less modif ied) 

VIC-Games Port Adap to r Cab le £19.85 

A two into o n e adaptor lor use with both 

joyst icks a nd light p e n s A mus t lor those 

w h o require lull control o l g a m e s with 

g raph ics 

FEATURE low-cost High qual i ty. Robu s t . 

VIC-20 DOT MATRIX PRINTER 

Tractor leed, 80 character-per-line. 30 
characters-per-second. 

VIC SINGLE FLOPPY DISK DRIVE 
3K RAM CARTR IDGE 
8K R A M CARTRIDGE 
16K R A M CARTRIDGE 

P R O G R A M M E R S AID CARTR IDGE 

— an extens ion of BASIC to a id p rog ramming 

a nd de b ugg i ng 

MACHINE C O D E MONITOR CARTR IDGE 

— inc ludes assemb ler and dis-assembler 

capabi l i t ies . 

SUPER EXPANDER HIGH RESOLUT. CARTRIDGE 

— permi ts u se of h igh resclut ion graph ics . 

£229.95 

£ P.O.A. 

£29.95 

£44 95 

£74.95 

£34.95 

£34.95 

£34.95 

VIC software Each of these tapes £14.95 
Codeb reake r /Codemake r 

You play the V IC or the VIC p lays you in th is c ompu te r i s ed 

version of Mas t e rm i nd . 

VIC Seawo l t , VIC Trap a nd Bounce-out 

3 fun g a m e s , a s u b m a r i n e shoo t ou t . a seat the V IC a nd an 

o ld favour i te p ub g a m e . G o o d g a m e s wi th different skil l ieveis. 

Mons t e r M a z e a n d Ma t h s Hurdler 

A fun g a m e wi th g o o d co lour a n d s o u n d a nd a men t a : a r i t hme t i c 

learn ing g a m e Hsgniy ra led by everyone we have s h o w n it to 

Harder t h an you th ink 

Canyon Fighter, Tunesmi th . Star Wo l l at £5.95 
each 

VIC G A M E S CARTR IDGES at £19.95 
each 

Fruit Mach ine . Lander . Road Rally, Alien, Avengers, Poker 

TERMS AND CONDITIONS: All g o o d s sold sub ject to Adda 
lerms and cond i t i ons o l sale. Full detai ls ava i lab le on 
'equest . but include: 7 day money back guarantee . Adda 
12 m o n l h hardware warranty. P lease al low 21 days 
for delivery. Allow 7 days for personal cheques to be 
cleared. Quo ted prices are inclusive of VAT. 

G o o d s Requ ired Price 

Add £2.00 p. & p. for 

orders under £50.00 

Name: 

Address: -

Total £ 

S H O P ADDRESS: Adda Home Compu te rs Ltd 

154. Victoria Road. Acton. London. W3. Tel 01-992 9904 Date 

OPEN: 10 a m — 6 pm (Tuesday—Friday!, to am 5 pm (Saturday). 

y c i MA IL O R D E R to: A d d a C o m p u t e r s L im i ted . F ° E E P O S T London , 

W 1 3 0 B R or t e l e phone your order i2J hour^ a :ay to 

01-992 9904 q uo t i n g your B A R C L A Y C A P O O P A C C E S S 

numbe r . 

" i enclose a cheque. made 
payable lo Adda computers 
Limited for 

• Please charge my Baic-.iv A-jtess 
account. My account number is 

' Please add my nam.? lo your 
mailing list 
* Delete as applicable 
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Personal computers 
Home computing 
Small business systems 

In all walks of life, personal computers have 
revolutionised computer power — bringing it 
within the reach of a far wider and more 

popular market than ever before. 

In 1982 this revolution will explode onto the home 
and personal computer market. To meet this 
demand. Practical Computing and Your 
Computer announce a brand new event— The 

Computer Fair. The promotion of the exhibition will 
be heavily geared to attract the growing market of 

potential and existing users of personal computers, 
from home computer enthusiasts to businessmen. 

Bring your computers and services to life—all 
walks of life—at The Computer Fair! 

Complete and return the coupon — we'll send you 
details. 

r # i the — 1 

Exhibition Manager, 
THE COMPUTER FAIR. 

IPC Exhibitions Ltd., 
1. Throwley Way, 
Sutton, Surrey, SMI 4QQ 

uciaiis. 

(omputer 

I Position in Company 
Company 

.Tel. No. 
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A P P L E II AUTOSTART EURO-
PLUS AT REDUCED PRICES 

48K 
£599.95 

•*• VAT 

12 Months Warranty 

APPLE DISC II 
3.3 DOS 

Disc with 

controller 

£345 t VAT 

Additional Drive 

£295 + VAT 

TANTEL 
ONLY 

£159 VAT 

PRESTEL SHOWROOM 
Demonstration available 
• 180.000 pagtss ot up-tO'date mlormaiion at your 

fingertips (or business and home. 
• Just plug into telephone jack socket 

The most popular TV game on the 
market with a range of over 40 
c a r t r i d g e s i n c l u d i n g SPACE 
INVADERS — with over 112 games 
on one cartridge 
ASTEROIDS. WAR LORD 

ATARI 
TV 

G A M E 

£94.95 

CASIO 
VL TONE £30.40 

- VAT 

DEANS of 
K e n s i n g t o n 

MUSICAL 
INSTRUMENT: 
A computerised synihesisef that helps you create, play 
and arrange compositions 

Bring this voucher to 
qualify for the discount 

191 KENSINGTON HIGH STREET, LONDON W8 
Telephone: 01-937 7896 ext 5 

SHARP 
MZ80K 

CASSETTE 

CP 'V (Vvs a 

. , i- ~ Tvcfocomputer 
• •• . • re r tace c a r d , 

- • • i -gu. ige and Z-80 

C E 1 2 2 I N T E R F A C E P R I N T E R 

S H A R P 
P C 1 2 1 1 
£ 6 9 . 9 5 

£59.95 

CE121 CASSETTE INTERFACE £ 1 0 . 9 5 
- VAT 

• s a s s s s a 

C A S I O 
FX-702P 

£114.95 
• High speed 

computer u s n g 
Basic language Input car oc 
varied from 1680 progiam steps 
mlh 26 independent memories 

CREDIT FACILITIES AVAILABLE 
SAE FOR FURTHER INFORMATION 

WE HOLD LARGEST STOCK 
OF COMPUTER BOOKS 

Carriage at cost. Surcharge on 
credit card 

IK ZX81 
A D U L T G A M E S 

WZ^rW. l y r e r ^ ^ ^ f ed UP W t h 

:AM[ C I D " A»/F . AT ARE 
^ ^ ^ P ^ ^ F O S G E T THE <IDS STUFF GET STUCK IN " O OUR 
O O W N - U ^ ' G A M L S FOR JADED M i N O S A . . .>iNAi A ' . - M f l b 
G R A P H S EXGUlSUE BAD TASTE N O T FOR 'HE V i u E A i W S H . 
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MICROCOMPUTER COMPONENTS 
LOWEST PRICES - FASTEST DELIVERY 

SPECIAL OFFERS 
MEMORIES 

2114L 200 ns 0.99 
2708 450 ns 1.48 
2716 450 ns 2.10 
2532 450 ns 3.99 
2732 450 ns 3.20 
4116 150 ns 0.75 
4116 200 ns 0.67 
6116 200 ns 6.50 
5516 200 ns 11.95 
4118 200 ns 3.85 
* OFFER VALID FROM DEC 1 St - JAN 1 St. 

SUBJECT TO AVAILABILITY 

OFFICIAL 
ORDERS WELCOME 

CREOlT CARD ORDERS 
WELCOME 

QUANTITY 
DISCOUNTS AVAILABLE 

All pr ices exclude post and sacking on orders under £ 1 0 <50pl and VAT ( 1 5 M 
ALL ORDERS DESPATCHED ON DAY OF RECEIPT WITH FULL REFUND FOP OUT 

OF STOCK ITEMS IF REQUESTED 
24-hour Telephone Credit Card Orders 

MIDWICH COMPUTER CO. LTD. 
(Dept YC/2) 

HEWITT HOUSE, NORTHGATE STREET, 
BURY ST. EDMUNDS, SUFFOLK IP33 1 HQ 

TELEPHONE: (0284) 701321 TELEX: 817670 
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b o a r d y 

— l U ' . S V l ' l U 
The MEMOTECH memory extension board will allow 
the ZX81 to run 48K BASIC programs which may 
include up to 16K of assembly code. 
The unit contains a genuine 48K of user transparent 
RAM. and accepts such BASIC commands as: 
10 DIM A(9000). 
A range of I/O Port boards and A/D, D/A convertors is 
available. The unit is compatible with the ZX Printer, 
and RS232 interface will be available soon. 
The MEMOTECH memory has a fully buffered control-
data-address bus with PCB 40 way header plug. 
The ZX81 sits on a custom built case which contains 
the MEMOTECH memory and a power supply which 
not only powers the MEMOTECH memory, but also the 
ZX81. 
All Leads are provided. The MEMOTECH memory 
extension board costs: £109.00 + VAT in kit form, 
£129.00 + VAT assembled. 15% Educational user dis-
counts are available. 

Please make cheques payable to: 

m e m o T E c n 
(Sales Dept.) 103 , Walton Street, Oxford. OX2 6EB. 



M i c r o V a l u c 

SAVE 
MV1 - a Z80 computer £ | q £ ] Iq 

The MV1 computer kit uses the ubiquitous Nascom 1 Pcb and the 
Z80 CPU. Interfaces are included for television, printer and cassette. 
2K memory, Gemini power supply (drives up to 3 extra boards). 
Cherry full ASCII keyboard and Quantum Graphics are also 

included. Available with either an ASCII version of the 
Nas-Sys3 monitor, or a Tiny BASIC. 

MV1 is expandable to Gemini 
80-BUS specification. 

MicroValue price 

' •VAT 

MicroVal ue's 
'Nascom Special' 

£105 
SAVE ^ 
OVER £ 6 5 

We've put together a microcomputer kit containing the Nascom 2. 
Nas-Sys 3, Graphics ROM, Bits & P.C.'s programmers aid. Gemini 3 
APSU. 16K RAM Board and mini motherboard. The result is a 
powerful micro using market proven boards and components. 

RRP OVER £405 +VAT 

SHARP MZ80K with 
Super Graphics 

£340 
VAT 

SAVE 
£200! 

The 48K RAM System is offered at a rock bottom price with the 
Quantum Micros Hi Res Graphics which gives resolution down to a 
single dot and high res. plotting. Characters are user definable and 
the pixel characters actually ;o/n. Five free games packages are 
included too! 

RRP £645 * VAT 
MicroValue price 

£445 
VAT 

f ^ ft worth of accessories 
l O U FREE with every 

Epson Printer 
MicroValue price 

Epson MX8QT £ 3 5 9 , VAT 
Epson MX8QFT1 £399+VAT 
Epson MX80FT2 £465+VAT 
Epson MX100 £575 + VAT 
Buy one of the above Epsons from MicroVoiue and we'll 
give you a'Pack of Fanfold paper. Spare Riooon Cartridge. 
Interfacing'Document and Connecting Co fd forMultiboard 
or Nascom. The accessories 
are worth £30 but you 
can have them 
absolutely FREE. 

m 

aPfv foOVO-

Nascom IMP + Graphics 
Only £199 VAT 

SAVE 
£156 

MicroValue has slashed the price of the SOcps. 80 column IMP dot 
matrix printer And added Imprint's high res graphics and double 
width character option IMP has D D D ( , c c w*t 
bi-directional printing ana , + , 
friction/tractor feed. MicroValue price £199 • VAT 

NASBUS Compatible DOUBLE 
DENSITY Disk System -
Available Ex Stock 
With hundreds in daily use the Gemini Disk system is now 
the standard for Nascom and Gemini Multiboard systems. 
Single or twin drive configurations are available, giving 
350K storage per drive. The CP/M 2.2 package supplied 
supports on-screen editing with either the normal Nascom 
or Gemini IVC screens, parallel or serial printers, a nd auto 
single-double density selection. An optional alternative to 
CP/ M is available for Nascom owners wishing lo support 
existing software. Called POLYDOS 2 it includes an editor 
and assembler and extends the Nascom BASIC to include 
disk commands . 

Single drive system 
(G809, G815/1) 
£ 4 6 5 VAT 

Double drive system 
(G809, G815 /2 ) 
£ 6 9 0 + VAT 

CP/M 2.2 package 
(G513) 
£ 1 0 0 4 VAT 

Polydos 2 
£ 9 0 + VAT 

^ T l t N 

'IkW 

8 YOUR COMPUTER, JANUARY 1382 



MicroValuc 
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MV2-lWin Z80A 
Controlled Development Computer 

The fully built and tested MV2 microcomputer is controlled by two 
Z80Amicroprocessors, interfaces include RS232, cassette. 2 x 8 bit 
parallel ports, and graphics including programmable graphics. It 
provides 80 x 25 screen format and includes 64K RAM, Integral PSU 
and full ASCII keyboard. 

Software written to run under the RP/M ROM based monitor can 
be transferred to disk to run under CP/M at a later date. This rugged 

computer is ideal for 
educational and industrial 

environments and Is 
supplied with the 
advanced COMAL 
structured BASIC. 

SAVE 
£76.50 

MicroValue price 

£595 + VAT 

80 x 25 Video for Nascom 
Nascom owners can now have a professional 80 x 25 Video 
d isplay by using the Gemini G812 Intelligent Video Card with 
onboard Z80A.This card does not occupy system memory 
space and provides over 50 user controllable (unctions 
C e d i n g prog character set, fully compatible 
* tr> Gemini G805andG815,'809 Disk Systems. 
Built and tested. 3 # I H V + V A T 

NEW 
I/O Board for Nascom & 
Gemini Multiboard Systems 
Quantum I/O 
The new Quantum Micros I/O board takes the unique approach 
to the problems of interfaclng*your Nascom or Gemini Multi-
board to external devices.This 80 Bus and Nasbus compatible 
card is supplied fully built, populated and tested and includes 
three Z80 PIOs. a CTC and a Real Time Clock with battery back-
up. In addition, a range of "daughter" boards that attach 
straight to the I/O board are under development catering for a 
wide variety of interfacing requirements. 

Quantum I/O board MicroValue p r i c e - £ 1 4 0 +VAT 

Prototyping daughter board MicroValue p r i c e - £ 2 0 + VAT 

IEEE-488 
The EV Computers' IEEE-488 card is an 80 Bus and Nasbus 
compatible card designed to fully implement all IEEE-488 
interface functions. This built and tested card gives the user a 
very cost effective and versatile method of controlling any 
equipment fitted with a standard IEEE-488orGPIB Interface. 

MicroValueintroductory price 

£140 + VAT 

t s e t ? 
New Software for Nascom Systems 

POLYDOS1A OiSK ooerating system to' use wi!h NoJCOm 1 or 2 and Gemini G805 D>sk 
Systems An incomparable and e*iromely wen presented DOS tnal includes an ed:toiono 
cssemDIefanaaddsdiskcommorKBiotneNasconnBASlC MicrcValue price £90 - VAT 
MATHSPAK Double precision malhs pockogeon tope MieroVolue price £13 • VAT 
MATHSPAK Handier useamconjuncfofl with MATHSPAK MicroWllue price £9 95 • VAT 
Command Ex!ender Foi use wirh MAlHSPAK rl extends BASIC s we've word lis! 

MicroValueorce £9.95 • VAT 
Logic Soft Relocate* An inf<?grotodasscmr>lerond disassembler poekagewtirch allows 
di$a ssen-iDly o n<3 leossemOly from a nywhere on (he memory mob 

Micovaiueonce £13 . VAT 

Standard Firmware for Nascom at Reduced prices 
NASPtN 
Nas-Sys 3 
NasDis D-Bug(£PROM) 
NasDis DBug(TAPf) 
impsini 
Sits 4 PCs Prog Aid 

RftP£30 - VAT 
BRPE2S - VAI 
RRFE50 • VAT 
RRP£40 • VAT 
RHP £30 • VAT 

£28 • VAT 

MicroVotue price £20 • VAT 
MicroValue price £20 • VAT 
MicroValue price £30 • VAT 
MicroValue price £20 • VAT 
MicroValue price £20 • VAT 
MicroValue price £20 • VAT 

*MicroValue 
Warranty 

a c/oaucrs except kits, sold by 
M croVaiue deaiefs are supplied with 
i2rr,on:^s warranty ana will be 
'epiocedor fepc-fea oy any dealer 
(even if you aicn r ouyittrom him) in the 
group in trie event of faulty manufacture 

YOUR LOCAL 
MICROVALUE 
DEALER 
AII itxi products on mese two poges 
oreovoiloClewr: « stocks lastfrom 
the MicroValue dealers lislM on rigtii 
(Mo: arsei enquiries shoirW 
telepfiorw lor deiwory dotss ona post 
or*] sMCkjng costs) Access oiw 
Sarciui'coro welcome 

BITS 8. PC'S 
4 Westgate, WetherbyW.Yorks. 
Tel:(0937) 63774. 

ELECTROVALUE LTD. 
700 Bumage Lane, Burnage, 
Manchester M191NA. 
Tet:(061)431 4866. 
28 St Judes,Englefleld Green, 
Egham,Surrey TW200HB. 
Tel:(07B4) 33603. Tlx:264475. Tlx:262284 (quote ref:1400). 

TARGET ELECTRONICS 
16 Cherry Lane, Bristol BS13NG. 
Tel:(0272)421196. 
INTERFACE COMPONENTS LTD. 
Oakfleld Corner,Sycamore (toad, 
Amersham, Bucks. 
Tel:(02403) 22307.Tlx:837788. 
HENRY'S RADIO 
404 Edgware Road, London W2. 
Tel:<01) 402 6822. 

SKYTRONICS, 
2 North Road, The Park, 
Nottingham. 
Tel: (0602) 45053/45215 

LEEDS COMPUTER CENTRE, 
62 The Balcony, 
Merrlon Centre, Leeds. 
Tet: (0532) 458877 
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TRS 80GENIE SOFTWARE 
from the professionals 

f l | | .. ^ar new, simple 
to use, moderately 

priced word processor 
The introduction of a brand new word processor is a major event and AJEDIT is without doubt a major 

program. There are, however, quite a few Word Processors around and most of them are extremely good 
ones - why, therefore, another? The question is even more pertinent when it is known that we specifically 
commissioned the writing of it from an author of the status of Denville Longhurst of Enhanced Basic fame. The 
answer is that user feedback shows that a large number of customers do not need or want word processor 
programs which require a quantity of training before use. Scripsit. for instance, is an excellent program, but is 
complex to use; it even comes with a training course on tape. If one operator is dedicated to using the word 
processor then it makes sense to have her trained, and the more complex the program (so long as the complexity is 
accompanied by more and bigger functions) the better. 

AJEDIT has been written for the user who needs a word processor intermittently, say three or four times 
a week. Its prime design criteria was ease of use - and just as importantly - ease of recollection of its commands. 
Take, for instance, the text editing commands - they are as close to the Basic Edit commands as possible, so that 
the user will remember them: To insert type I, to delete D. to take out three letters type 3D and so on. 

Furthermore. AJEDIT has benefited from being written after a number of other word processors. The 
deficiencies in its predecessors are corrected in AJEDIT. For instance, any control characters can be outputted so 
that full advantage can be taken of the features of the particular pnnter being used. Disk directory access is 
available from within AJEDIT as is the killing of files on the disk. The FREE command and a number of other DOS 
commands can be carried out from within the program with a return to AJEDIT - with its text intact. 

AJEDIT contains close to one hundred commands covering most word processor requirements. Dedicated 
printer commands for the Epson MX series and the Centronics 737 are included - again for ease of use of these two 
popular printers. 

One of the big features of AJEDIT is the ability to "mail-merge' . The facility is available whereby two 
special files are created, one containing names and addresses and a salutation, the other a standard letter or form 
AJEDIT will call the address and salutation from one file and the letter from the other and thereby compile 
personalised letters. The salutation may be repeated in the body of the letter. 

AJEDIT needs 48K and one disk minimum and is suitable for the TRS-80 Models I and III and trie Video 
Genie Models l and II. 

AJEDIT £49.95 
Inclusive of V.A.T. and P. & P. 

MOLIMERX LTD 
A J HARDING (MOUMERX) 

1 BUCKHURST ROAD, T O W N HALL SQUARE. BEXHILL-ON-SEA, EAST SUSSEX. 

TEL: {0424] 220391/223636 TELEX 86736 SOTEX G 

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage. 
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YOUR LETTERS 
RENUMBER AGAIN 

/
was pleased to see my ZX-81 re-
number program published in 

the November 1981 Software File. 
The program will work in a IK 
machine, but if run on a 16K ZX-81, 
it will crash. 

The problem lies in the machine-
code routine — the 15th byte, to be 
exact. This byte should be 0 and not 
118 as shown. This can be easily 
rectified by changing M(15) to 0. I 
hope this did not causc too much 
confusion with any readers who own 
a 16K machine. 

James Tyler, 

Portsmouth, 

GIRLS DO COMPUTE 

7he November 1981 issue was 
the first copy o f Your Computer 

I have seen. First impressions were 
very favourable. Then I read the 
editorial, " W h y don't girls 
compute?". The first three para-
graphs may be fact, the final two 
which contain sentences like: "The 
other culprits are the schools" and 
"Let's tell the teachers to think 
again" nearly made me blow a fuse. 
When did the writer last spend time 
in a school and where does he find 
these fantasies he presents as facts? 

Visit an ordinary neighbourhood 
school such as the secondary school 
where I teach. For at least the last 
five years, all pupils in their first 
three years here have done every-
thing. They must have this oppor-
tunity by law. So, boys and girls 
cook, sew, do wood and metal work, 
technical drawing, all the sciences, at 
least one foreign language and a sub-
stantial number have a taste of 
practical electronics plus the usual 
mathematics, English and religious 
education. 

When the moment arrives to 
choose subjects to study for a further 

years to O or CSE level, the old 
separation of the pupils, of which 
the ed::oria'. complains, reappears. 

Very few girls opt to lake technical 
sub ects. Only one girl in 10 years 
has followed our O-level technology 
course The proportions in the 
sciences are not so bad, though the 
balance .s m favour of the boys. 

The root cause of this pheno-
menon ^ cultural — it is part of the 
underlying: structure of society 
which determines what boys and 
gir,t d N is going to alter 
that ovemigh: — not editorials, nor 
teacher* driving themselves frantic 
about able z::.i r.c: developing their 
obvious scientific and technical 
ability, cor ever, the substantial 
financial discrimination in favour of 
girls taking technical subiects in 
further and higher education as pro-
moted by the Engineering Industry 
Training Board. 

Interestingly, a good many boys 
choose to do O-levcl home economics 
— but then, that is culturally accept-
able as men have always been cooks 

and chefs, and good ones, too. We 
find girls wanting to do the so-called 
boys' subjects but, to our despair, 
they cannot withstand pressure from 
parents and peers to do otherwise. 

It takes a good deal of courage and 
drive to break out of the cultural 
mould. However, educational 
researchers have found thai in all-
girls' schools the problem is of 
minor significance and some very 
good scientific and technical work is 
done in these schools. 

As far as computing goes, for a 
number of years we have run an 
O-level computer studies course 
with a terminal linked to Hatfield 
Polytechnic and now additionally 
with a 380-Z bought with money 
raised by all the pupils. Of the 120 
pupils currently on the course, 63 
are girls. The teacher is a woman — 
and so was her predecessor. 

So, please do not attack teachers 
and schools. Find out what we 
manage to achieve despite seven 
years of educational spending cuts. 
Support us in the figlu against cuts 
proposed for 1982/83 which will 
make anything in the past look 
insignificant. 

P L Patient, 

Herons-wood School 

Welwyn Garden City, 

Hertfordshire. 

LOADING TROUBLE 

/
n your October edition D Somer-
villc has a query regarding the 

use of a cassette recorder with a 
ZX-81. I experienced similar 
problems, on a borrowed computer, 
until I tested the interconnecting 
leads supplied by Sinclair. 

I found that the yellow-marker 
sleeves fitted at each end were not on 
the same lead, so that the micro-
phone socket on the ZX-81 was 
connected to the ear socket on the 
recorder and vice versa. Rectifying 
this fault made a considerable differ-
ence. 

However, I still found difficulty in 
loading from one recorder using a 
cassette which had had a program 
saved on another. The solution 
seemed to be to Load from the 
original recorder and then Save on 
the new one. Reliable results have 
been obtained since then. 

J D Cheat, 

Eastltigh, 
Hampshire. 

MANUAL MISTAKES 

/
received my Sinclair printer this 
week — two months after my 

order — and have been very happy 
with its performance. Potential 
owners of the printer may be 
interested to know that a new trans-
former is supplied, paper refills cost 
£12 for a five-pack and the printer 
manuai contains at least three mis-
takes. 

A high-resolution graph can be 
plotted in a 9cm. square area using 
256 by 256 points, these points are 
stored in an 8K character array and 
the method is adequately described 
in the printer manual. I was unable 
to plot the last few rows of the array 
before I noticed an error in the 
manual: line 9989 on pages 14 and 
16 should read: 

9989 For 1 = 0 TO 256 step 8 
A worked example is supplied for a 

sine and cosine graph, However 
there is a discrepancy between the 
description on page 6 and its graph 
on page 17, the straight line plotted 
should have been a cosine curve. 
Line 110 on page 16 should read: 
110 Let Y = 128 + 120 ' COS 

(X/128-PII 
I wouljl suggest a 16K pack be 

bought before a printer if the printer 
is to be used to its full potential. 

Paul Cook, 

Woking, 

Surrey. 

VISUAL HANDICAP 

7he letter in Response Frame 
November 1981, from registered 

blind enthusiast F A Norton inter-
ested me very much, I had the same 
problem about 18 months ago — I 
am limited to some vision in one eye. 

The computer I finally chose was 
the TRS-80, mainly because of its 
ability to display cither 32 or 64 
characters per line — an invaluable 
facility when writing and listing 
programs. Using a portable TV was 
not so successful, as there is an 
inevitable blurring of text and 
graphics, so I recommend investing 
in a proper VDU. 

Perhaps others with vision prob-
lems would like to contact me; it 
might be possible to exchange ideas 
and tips. Write to me at: Flat 5, 24 
Windlesham Gardens, Brighton, 
Hast Sussex BN1 3AJ. 

P V Bam fie Id 

Brighton, 

East Sussex. 

ATOM SOFTWARE 

/
have been reading Eric Deeson's 
article in the November issue of 

Your Computer, concerning Atom 

software. I am amazed at the huge 
range available for the Atom: it 
seems that programs are becoming 
better and cheaper all the time. 

I sympathise with him for the 
problems he has had in loading 
programs. My advice to people who 
buy cassettes from software com-
panies is to save the programs on 
your own tape as soon as you have 
loaded them and checked that they 
arc working properly. This has 
several advantages: 
• If your cassette is a good-quality 

one, you should not have nearly 
as much trouble in loading. 

| • You can record a program at the 
desired volume and tone levels. 

• Loading is generally quicker for 
long machine-code programs 
from your own cassette than it is 
for the software cassette. 
Though I admit that the des-

cription of the editing system in the 
Acorn manual is not very good, all 
becomes clear when using the key-
board. The essential thing is that the 
Edit keys must be used with the 
Copy key — pages 132-133. 

P Gibbon, 

Norwich. 

COURTEOUS CLIVE 
M ftcr the modifications suggested 

F l b y P R Ainsworth in Software 
File November 1981 I can now enter 
into my 16K RAM programs with-
out breaking into a sweat after line 
200. Sinclair Research has been both 
courteous and prompt in sending me 
a replacement RAM after I sent the 
original back. 

If anyone is suffering from eye 
twitch as a result of the hours spent 
staring into a black-and-white TV 
monitor, he might care to try placing 
a small sheet of smoky transparent 
Perspex in front of it. 

Raymond Akhurst, 

Forres, Scotland. 

ZX REPEAT-UNTIL 
MM uch has been written in recent 

9 T 9 months about the convenience 
and simplicity of the Pascal-likc 
statements Repeat and Until, which 
have been incorporated in some 
more recent versions of Basic, I have 
found my ZX-81 has a feature which 
allows Repeat-Until to be simulated 
relatively simply. 

The secret is that in ZX-81 Basic, 
the expression-evaluator routine 
takes the highest priority, so that the 
statement Goto (expression) is valid, 
provided the evaluation of the said 
expression returns an integer value. 

Thus the loop 
, 10 REPEAT 

12 
14 
16 
18 
20 UNTIL (condition) 

may be implemented in ZX-81 Basic 
by 

12 (beginning of loop) 
14 
16 
18 
20 GO TO (condition) *9 + 12 

If the condition is false, the pro-
gram will return to line (0)*9+12 — 
i.e., 12 — and if the condition is irue, 
the program will proceed to line 
(1)*9+12 i.e., 21 — to jump out of 
the loop. 

N Haughton, 

Wokingham, 

Berkshire. 

loop 
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NEWS 

Sharp's sound 
of music 
A NEW TYPE of microcomputer 
software has emerged — music 
programs for home computers. Maris 
and Tresham have written a series of 
music programs for the Sharp 
MZ-80K microcomputer which has 
an integral loudspeaker. The writers 
maintain that among the collection 
there is music for all the family. 

For the younger computer user 
there is Rhymes, a selection of 20 
favourite nursery ryhmcs with both 
words and music. The program is 
easy to operate and can even be run 
by very small children, 

Aielody is a musical quiz game for 
up to six contestants. A fragment of a 
popular tune is played and the title 
must be guessed. There are three 
levels of play and a total of 3,500 
possible combinations. All three 
programs arc available from 
Newbear Computing Stores and 
Sharp dealers. Further details from 
Maris and Tresham, 19 Pvtchley 
Way, Brixworth, Northampton 

Hearing is believing 
TELESOUND 82 WILL find a receptive 
audiencc among Your Computer 
readers who have no integral sound-
generation facilities on their micro-
computers. The device is suitable for 
most of the more popular home 
computers and fits them in a manner 
which enables the generated sound 
effects to be heard from the television 
loudspeaker. 

Sound is modulted and then fed to 
the UHF video modulator, where the 
combined signal is decoded by the 
television set so that both the sound 
and vision appear from the same 
source. 

Sound effects are generated by 
programming the microcomputer's 
cassettc output. The desired effect is 
controlled entirely by software. If the 
computer system already has a sound 
effects board then the Tclcsound 
unit connects to the audio output 
eliminating the need for amplifier 
and loudspeaker. Help in 
programming can be given to 
computer users, hoping to use the 

The Computer Fair caters for all 
THE FIRST Computer Fair is to be 
held this spring at Earls Court 
exhibition centre. The Fair, jointly 
sponsored by Your Computer and 

Practical Computing, w i l l 

concentrate on three areas: home 
comput ing , small-business 
computing and personal computing. 
The Fair will run from Friday, April 
23 to Sunday, April 25. 

The Computer Fair will literally 
have something for everybody, from 
games on microcomputers — space 
invaders et al. — to systems for the 
small business, and everything in 
between. The U.K. final of the Euro-
Micromouse competition will be 
held at the show. It is a competition 
where little robots or micromice hunt 
for the centre of mazes. The winner 
is the robot mouse which reaches the 
centre of the maze in the fastest time. 

Serious computer users will be 
catered for — this will give anyone 
who needs one an excuse to attend — 
and you may leave having bought 
yourself a brand-new office system. 
Computers are making inroads into 
other areas of activity; at the 

Computer Fair you will be able to see 
every faccl of microcomputers in the 
modern world 

The show is being organised by 
IPC exhibitions, which already runs 
Compec, and it occurs ai a seminal 
point in the history of micro-
computers — not only is 1982 the 
Government 's In format ion 
Technology Year, it is the year of the 
BBC microcomputer series and of an 
explosion in the sales of micro-
computers at the bottom end of the 
price scale. 

unit in conjuction with the 2X-80, 
ZX-81, Atom, Microtan, TRS-80, 
Apple and Nascom microcomputers. 

Telesound 82 is supplied ready 
built and tested. Four connections 
are required, one to the audio source 

— in most cases the cassette output 
— one to the UHF video-modulator 
input. These connections are made 
by leads with alligator clips 

eliminating the need for soldering. 

The two other connections are to 
the power supply. Details arc 
supplied to enable the unit to be 
fitted cither remotely or within the 
computer case. This is possible 
bccausc of the minute size of the 
device — about the same as an Astec 
UHF video modulator. 

The Tclcsound 82 unit costs £9.95 
ar.d is available from Compusound 
(U.K.) Limited, 32, Langley Close, 
Redaitch, Worcestershire. 

How TDS-934 delivers speech 

THE EUROCARD version of Triangle 
Digital Services speech synthesiser 
forms the basis of a series of products 
which enable the computer user to 
create speech. The Eurocard 910 
retails at £97.06. However, the 
TDS-934 chip set costs only £39 and 
contains the essentials for a speech-
generation system using Triangle's 
own Instant Speech method. 

The TDS-934 set comprises a 
speech synthesiser TDS-90 and 
speech memory TDS-92-001, 

together with four normal integrated 
circuits which provide the voltage 
regulation and the requisite analogue 
filtering. 

The device docs not necessarily 
require a microprocessor to operate, 
though it helps. Simple switch 
closures can generate 16 different 
phrases. 

For more details contact Triangle 
Digital Services Ltd, 23 Campus 
Road, London E17 8PG. Telephone: 
01-520 0442. 

British Telecom offers £1,000 prize 
for best Sinclair Prestel adaptor 
BRITISH TEI.F.COM has pui up a 

£1,000 prize for the designer of the 
best Prestel adaptor for the Sinclair 
ZX-81. The objcct is to stimulate the 
growth of tclcsoftware — programs 
sent via Prestel. 

Ideally the ZX-81 will load execut-
able code from a Prestel frame dircct 
into the ROM of the ZX-81, ready tc 
run. The adaptor, which will require 

hardware construction as well as 
software, should: 
•Comply with British Telecom 

requirements for attachment. 
• Be capable of eventual production, 

and of future development. 

• Permit the use of the Council for 
Educational Technology (CET) 
telesoftware format. 

• Be "in the spirit of the ZX-81". 

This ZX-81 plinth, moulded in a 
matt-black plastic, is designed 
to raise and tilt the television 
monitor to minimise eye strain. 
The unit will hold the ZX-81 
microcomputer, the 16K RAM 
pack and hides the wiring and 
power supply. The ZX-81 plinth 
costs £15, a built-in power 
switch costs a further €3, 
postage is £1.50. All prices 
include VA T. Contact Peter 
Furlong Products, 125 Catford 
Hill, London SE6 4PR. 
Telephone: 01 -690 7799. 
Credit Card orders will be 
accepted by Telephone. 

Ir. practical terms this last pro-
position means that the adaptor 
should combine low pricc, elegant 
design and robustness. The entries 
will be judged by Dr Ederyn 
Williams of Prestel and it is hoped 
that Clive Sinclair will take an active 
interest. Entries should be at Prestel 
HQ by March 14, and the best ones 
will be shown at the Computer Fair, 
April 23-25. 

Would-be constructors will need 
to invest in a copy of the Prestel 
technical specification, price £10. A 
working prototype capable of being 
modified so as to receive approval 
for attachment to the telephone net-
work must be submitted to Prestel, 
but the design will remain the 
property of the designer — giving 
the added incentive of run-on 
profits. 

Further details, with specification 
and entry forms, are available from 
Tony Sweet, Prestel HQ, Telephone 
House, Temple Avenue, London 
EC4Y 0HL. 

otf ess « t i * no ae ce tffwi 
CTjancBOBfysiSHesnttfjatsj 
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Expand control 
possibilities 
TH:-' P PACK is a unit which plugs 
;n:o the rear of the Sinclair ZX-81 
microcomputer. Not only does the 
unit add an extra 5K of user 
memory, expanding the possibilities 
of the computer, but it also adds an 
c:i:hi-bit input port and an eight-bit 
output port, That means the micro 
can be used in applications. 

DCP, the manufacturer, claims 
that the unit will control anything 
from a train-set to a production line. 
The entire package is contained in a 
black plastic case which matchcs the 
ease of the ZX-81. The pack is 
provided fully assembled, readily 
tested and guaranteed. Retail pricc of 
the P-Pack is £37.95 inclusive and 
the unit can be purchased bv mail 
order directly from DCP. 

DCP is a new electronics company 
which aims to develop and design a 
range of products which initially will 
be add-ons for other manufacturers' 
products. The address is DCP 
Microdevelopments, 2 Station Close, 
Lingwood. Norwich NR13 4AX. 
Telephone: Norwich (0603) 712482. 

Bug-free machine code 
MACHINE-CODE programming on the 
Sinclair ZX-81 microcomputer is no 
easy task but now a debugging 
program provides the answer. The 
classic problems are how to store 
machine code, where to store it, and 
the saving and loading cassette 
operations. To remove these 
obstacles, a fast machine-code debug 
program has been developed by 
Picturesque. The software will run 
on an expanded ZX-81 and is called 
Z X - M C . 

It has a number of facilities, but 
the most useful are the ability to save 
a named file to cassette from any 
R A M area upwards of 4 E 0 0 H at 
twice the speed of a Basic save 
routine. 

Of course, the converse function 
exists, the loading of the file.back to 
the correct area of RAM. 

Other facilities include the ability 
to inspect memory locations and 
enter hexadecimal op-codes, the 
ability to inspect and manipulate the 
Z-80 CPU registers, and the 
execution of routines from a 
specified address. Breakpoints can be 

New ZX-81 program launches 
SOFTWARE FOR the Z X - 8 1 seems to 
be multiplying daily now — it is 
hardly surprising considering the 
large number of these computers in 
circulation. Artie Computing 
recently launched a ZX-81 chess 
program and has since then upgraded 
it, making it both faster and stonger. 
New features include random 
opening moves, a recommendation of 
the best move for the player together 
with an extra level which enables 
lightning chess. 

The chess program has a club 
rating of around 110 at level three, 
which takes one minute per move. 
The program retails at £15. If anyone 
has purchased the original program it 
will be updated for £5. 

For games players who find chess 
is not their cup of tea, Artie has a 
version of the popular Adventure 
game. Called Adventure B, the new 

Starting your 
own business 
E; v - HAVE ever thought of starting 
your own business and you own a 
ZX-Si, then the package from S 
Elect: i-'.is :r.jy be of interest to you. 
The program moves into its own in 
thô c: stations where a product is 
manufactured or bought and sold in 
batches and provides the information 
required :o build up the venture as 
fast as possible without overtrading. 

Included on the cassette is a game 
varient of the program; both 
programs fit in the uncxpandcd !K 
version of the computer. S. 
Electronics is located at I Orchard 
Road, HaySing Island, Hampshire. 
Telephone: 07016-5191 . 

game has 57 locations and 60 objects. 
Data can be saved to tape enabling 
the player to return to a game at a 
later date. Adventure B costs £9, and 
a third adventure game will shortly 
be available. 

Not everyone uses the ZX-81 just 
for games — to satisfy the needs of 
these users Artie Computing has 
ZXbug. This useful item of software 
has been rewritten and many 
functions have been added including 
cassette routines and a disassembler. 
The program retails at £9. Artie 
Computing can be found at 396 
James Rcckitt Avenue, Hull, North 
Humberside. 

entered to return control to ZX-MC, 
and a return from a breakpoint will 
give no ill effects. It is possible to 
insert or delete up to 255 bytes in a 
routine, without destroying the 
subsequent code. 

The ZX-MC program resides in 
about 2.5K of RAM above the area 
occupied by Basic. This means that 
the display RAM — D file — does 
not move. 

ZX-MC is available on cassette 
together with full documentation 
and costs £6.50. 

Other programs from Picturesque 
are a I.ife program and a suite of 
machine-code routines. Picturesque, 
6 Corkscrew Hill, West Wickham, 
Kent. Telephone: 01-777 0372. 

Recalled Vic 
transformers 
A "TECHNICAL fault" lies behind the 
Commodore moves to recall all 
transformers distributed with the 
initial batch of Vic-20 micro-
computers. According to a 
Commodore spokesman: "One of 
two are not up to scratch". 

The 4,000 Vic users affected have 
all been contacted by Commodore. 
The computer itself is not at risk as 
the transformer is a separate unit. 

Another problem of concern to 
potential Vic users is slow delivery. 
Among the many explanations 
circulating to account for it is the 
mysterious loss of a lorry-load of 
Video Interface Chips en route to the 
West German factorv. 

Software and hardware 
harmonise for Tandy 

TRS-SO USERS can now enter the 
world of stereo-music synthesis with 
Orchestra-85, a fascinating new 
packagc which comprises both 
software and hardware. Alusic and 
percussive sounds can be synthesised 
with this new device from Software 

The 32K memory-extension board for the Acorn Atom is part of a 
range of memory-extension boards which fit inside the Atom case or 
are provided with a standard connector. The Atom board is available 
in both 16 and 32K versions, extending the machines memory to 
either 28K or 38K. The on-board decoding allows the added memory 
to be located at any 1K address boundary onward. The 1 6K Atom 

•extension costs €59 and the 32K version, €74. Versions with DIN 
connector 41612 cost €62 for the 16K version and €76.50 for the 
32K. All the boards are available from Timedata Limited, 57 
Swallowdole, Basildon, Essex SS15 5BZ. Telephone: 0268-23234. 

Affair — a Californian company 
which specialises in add-ons for 
home computers. The packagc 
should be available at dealers in the 
U.K. from the spring. 

The stereo separation is by 
instrument. This means that, for 
example, trumpet and oboe can plav 
through the left channcl while 
clarinct and organ can play through 
the right-hand one. You can create a 
wide range of percussive sounds and 
special cflccts at (he same time or, if 
required, separately. 

The software provided enables the 
creation of five-part harmonies. 
Clock speeds are, of course, 
important inlhe creation of music; 
the Orchestra-85 can cope with 2.66, 
3.54, and 4MH?. speeds. 

Music can be entered as sheet 
music into the system's full-scrcen 
text editor, or loaded directly from 
files. The unit is supplied together 
with software on tape, sample music 
files, and an instruction manual. 

Orchestra-85 plugs into any 16K 
TRS-80 level II keyboard without 
invalidating the microcomputer's 
warranty, and without the need for a 
separate power supply. The high-
level stereo output may be connccted 
to the aux'tapc tuner inputs of any 
stereo amplifier. 
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ZX80/81 HARDWARE/SOFTWARE 

2K RAM PACK 
4K RAM PACK 
16K KIT 
16K ROM PACK 

£15.95 
£22.95 
£32.95 
£42.95 

ZX KEYBOARD 
16K SOFTWARE 

CASSETTES 
4K GRAPHIC ROM 

£27.95 

from £3.95 
£29.95 

ZX KEYBOARD 
One of the biggest problems with the Sinclair computer is that the keyboard is rather a finger 
ache. This has now been solved with the aid of a full size keyboard which is suitable for the 
80/81. This is not a revamp of a commercially available keyboard; it has been designed for the 
Sinclair. This makes it unique. Our keyboard measures 10.25 inches by 3.5 inches and is of 
course fitted with push type keys, which makes programming a lot more interesting and very 
much quicker. Because the keys have a positive feel you don't have to keep looking up to the 
screen and this helps to stop eye strain. The lay-out is the same as your touch sensitive one in 
that it has 40 buttons; we have allowed facilities for 4 extra buttons to be added. So you could 
add an on/off switch or a reset etc. We use a two part type of key top. This enables us to have 
all the normal functions, graphics, letters etc on the keys. They are then fitted under the clear 
part of the top so they cannot be rubbed or wear off. This is the only reasonable way to get 
ZX81's 5 functions on the tops. The keyboard is a completely free-standing item. The keys are 
mounted at an angle so the keyboard has a sloping front. It has rubber feet stuck to its base so 
that it does not slide around. The keyboard is connected to your computer by 13 coloured 
ribbon. 

MEMORY 

2-4K RAM PACK. The 2-4K RAM 
expansions both use static RAM memory 
chips, they also both work with the 
original 1K of RAM inside the computer. 
This means that the 2K = 3K and the 
4K ~5K. They both use the same PCB so 
if you bought the 2K you could increase it 
to 4K at a later date. Both the memory 
expansions plug into the port at the rear 
of the computer. All dK memory expan-
sions work with the printer, and need NO 
additional power supply. 

THE ABOVE RAMS NEED NO 
EXTRA POWER AND WORK FROM 
YOUR SINCLAIR POWER SUPPLY. 

16K RAM PACK. The 16K RAM uses 
4116 dynamic RAM chips and is similar to 
the Sinclair RAM pack. We use the 
dynamic as they are much denser than 
static RAM and occupy less space; they 
are also much cheaper than the 
equivalent product using the static RAM. 
With our 16K RAM you will also receive a 
new power supply — it is a direct replace-
ment for your Sinclair supply and is used 
in the same way, the old supply no longer 
being used. It is rated at over 1 amp; this 
will give you plenty of spare power for 
other ZX add-ons. The RAM pack is 
manufactured with high quality materials, 
and uses high-speed low power RAMs. 
The 16K is also available in a kit version 
with a saving of €10. The kit is very simple 
to put together but you must have a 
knowledge of soldering. The same power 
supply is also supplied with the kit (as 
above) and a full set of instructions, 
diagram etc are included. 

16K 81 SOFTWARE 14K GRAPHIC ROM 
DEFLEX. This totally new and 
very addictive game, which was 
highly acclaimed at the Microfair, 
uses fast moving graphics to 
provide a challenge requiring not 
only quick reaction, but also 
clever thinking. One and two 
player versions on same cassette. 
£3.95 
3D/3D LABYRINTH. You have 
all seen 3D Labyrinth games, but 
this goes one stage beyond; you 
must manoeuvre within a cubic 
maze and contend with corridors 
which may go left/r ight/up/ 
down. Full size 30 graphical 
representation. £3.95 
CENTIPEDE. This is the first 
implementation of the popular 
arcade game on any micro any-
where. Never mind your invaders 
etc this is positively shining, the 
speed at which this runs makes 
ZX invaders look like a game of 
simple snap. £4.95 

Please add £1.00 p/p for all 
hardware. 

Software p/p free. 
Specify ZX80/81 on order. 

ALL OUR PRODUCTS ARE 
COVERED BY A MONEY BACK 

GUARANTEE. 

The dK Graphic module is our latest ZX81 
accessory. This module, unlike most 
other accessories, fits neatly inside your 
computer under the keyboard. The 
module comes ready built, fully tested 
and complete with a 4K graphic ROM. 
This will give you 448 extra pre-
programmed graphics; your normal 
graphic set contains 64. This means that 
you now have 512 graphics and with their 
inverse 1024. This now turns the 81 into a 
very powerful computer, with a graphic 
set rarely found on larger more expensive 
machines. In the ROM are lower case 
letters, bombs, bullets, rockets, tanks, a 
complete set of invaders graphics and 
that only accounts for about 50 of them; 
there are still about 400 left (that may give 
you an idea as to the scope of the new 
ROM), However the module does not 
finish there: it also has a spare holder on 
the board which will accept a further 4K 
of ROM/RAM. We have a tool kit ROM 
(coming soon) which will use this holder. 
You could also use this holder with a 411B 
(IK) or 6116 (2K) RAM chip, and then 
have user definable graphics, should you 
wish to define your own graphic set. 
Machine code can 3lso be stored and run 
if you fit a RAM in the holder. As you can 
see this is not one add on, but three — all 
of which are very useful additions to your 
computer. You can also use the spare 
holder for your own programmed 
EPROMs. The graphics are all available 
from your keyboard under SOFTWARE 
control: no buttons Of switches and no 
special routines. 

c K ' t r o n i c s 
23 SUSSEX ROAD, GORLESTON, GREAT YARMOUTH, NORFOLK. 

TELEPHONE: YARMOUTH (0493) 602453 
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COMPUTER CLUB 

Micros come 
to Croydon 
David Pollard visits a thriving 
south-London group. 
C R O Y D O N M I C R O C O M P U T E R C l u b is 

definitely thriving — its two meetings a month 

at the borough's Central Reference Library 

attract between 40 and 100 members and a 

variety of machines. ZX-81s arc under-

standably popular with UK 101s a close 

second, plus a representative selection of the 

more expensive machines. 

A few of the first batch of BBC Micros have 

now arrived and are being put through their 

paces with interest. The on-board sound chip 

of the micro might well lead to the computer 

becoming the 1980s' equivalent of the electric 

guitar. 

The club was founded in 1980 and origin-

ated, as do many such projects, from conver-

sations in the local hostelry. After a meeting of 

their club, five or six members of the British 

Computer Society, which is also based in 

Croydon, were discussing the need for a local 

micro club — from that it just grew. 

It has certainly snowballed and the con-

nection with the BCS has been maintained. 

The "mainly mainframe" men were evidently 

impressed when Croydon M C C took along a 

selection of tiny machines — to them, 

anything less than 5Mbyte memory — to a 

recent BCS lecture about the power of the 

micro. 

There remains a reciprocal agreement 

whereby members of one group can attend the 

other's meetings. Outsiders also are welcomed 

— the associate membership fee is a modest 

50p, 

The club's success has been ascribed to 

three main reasons: there is a core of senior 

members with experience and dedication; 

meetings are not held too frequently with the 

result that the quality is kept high; and the 

meetings are held on a regular basis. 

The first meeting of the monih takes the 

form of a formal talk on subjects such as net-

works, word processing and operating 

systems. The sccond is for special-intcrest 

groups where the members divide into 

bunches of five to 10 to teach and learn Basic 

at various levels, machine code, hardware 

techniques, specialist programming, and to 

work on various projects. 

Sound production 
David Annal is the secretary: his Interface 

Symposium was certainly stimulating and 

gives a good example of one of the formal 

talks. Having covered the means of entering 

signals, analogue and digital, into the 

computer, he illustrated the techniques used 

to obtain suitable outputs with the example of 

sound production. 

Starting with a single-wire output, 5V 

switched on and off, smoothed a little, and fed 

into an amplifier, no-one was left in any doubt 

as to the apparent ease with which Space 

Invader effects could be produced. Indeed, the 

BBC's Radiophonics Workshop could not 

have done much better. 

Then Petsoft's Audio Calculator gave an 

intelligible speech output — amazingly still 

from a single-wire digital output. The addition 

of a ladder network gave an eight-bit converter 

for analogue output; though Handel may not 

have approved entirely, the four-part harmony 

was certainly melodious. 

The Audiogenics Visible Music Monitor 

Computer Club is here to encourage you 

to start your own local computer club 

or, if one already exists, to join it and 

become involved. Each month we will 

devote the page to new ideas from local 

clubs. We would like to hear of anything 

which has made a club a success, or of 

any projects or programs you are 

developing. 

showed a four-part score as the music was 

played. David Annal reckons that he knew 

hardly anything about music before starting 

with these programs. 

Vernon GifFord, chairman, is one of the 

main driving forces behind the club's activ-

ities. He is quietly spoken, sincere, with a 

properly measured enthusiasm and a keen 

intellect. One wonders how he finds the time 

for all that he achieves; he also does a good 

deal of work for the Association of London 

Computer Clubs, the Amateur Computer 

Club and the BCS. 

He and David Annal are closely involved 

with the organisation of the fourth London 

Computer Fair which will be held at the 

North London Polytechnic at Easter. 

One of the Special Interest Groups of 

Croydon M C C is working to develop 

computer aids for mentally-handicapped, 

Downs' syndrome children at a school in 

Selhurst, in the north of the borough. These 

children cannot work a keyboard so the 

programs have to use simple input and output. 

Necessary work 
For example, there are games where the 

children recognise shapes like street signs, or 

press any key the number of times that an 

object appears on the screen so as to learn to 

count. 

The use of a Nascom and voluntary labour 

keeps costs to a minimum. Precious little 

funding is available for what seems to be very 

necessary work such as this. 

One group organised by the club is on Satur-

day morning and the second takes place on 

Monday from 4.30pm to 7pm for more 

advanced teenagers: Vernon Gifford takes an 

active part in both. David Johnston is the 

junior secretary, keeping track of membership 

and helping with administration. 

The reckoning is that these computer 

groups are a vital supplement to computer 

studies in schools — they provide an oppor-

tunity for hands-on experience which is hard 

to find at a school with only one computer for 

several hundred pupils. ' J 
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REVIEW 
THE BBC MICRO 
Predicted sales of the BBC 
Microcomputer have 
mushroomed from an original 
estimate of 12,000 to possible 
orders of 100,000 during 1982. 
Tim Hartnell assesses one of 
the first of the £225 systems to 
leave the production line. 

THE BBC MICROCOMPUTER is a joy to use, 

with flexible colours and an incredibly fast 

Basic of its own which has more facilities than 

you arc ever likely to use. I must qualify this 

glowing praise by pointing out that the review 

machine was a pre-production model. One 

may take for granted that some of the facilities 

it lacked will be present in the commercially 

available model. 

The BBC Microcomputer looks, at first 

sight, like an extended Atom, with a broader 

area behind the keyboard. There are 10 user-

definable function keys at the back, but no 

separate numeric pad. The keyboard is very 

sensitive, like a good electric typewriter — as 

the BBC specification demanded — but the 

model I used was almost too sensitive and led 

to inadvertent double-striking time after time. 

The keyboard means touch-typists can 

program as fast as they can type, but I feel 

Acorn have overdone the sensitivity a little. 

The processor is a 6502A, operating at 

2MHz. The review computer was running at 

half speed, but was still extremely fast. When 

I converted one of my Life programs, written 

in Basic and which takes about 20 seconds a 

generation on the ZX-81, about four seconds a 

generation on the Atom, I found it took about 

1.5 scconds on the BBC machine — speed 

indeed. 

In a more formal test of the machine's 

speed, I ran a simple loop — count from zero 

to 1,000, printing out each number during the 

loop — on the Atom, the MZ-80K in Basic 

and in Pascal, and on the BBC machine. The 

result were: 

• Atom — 1 minute 23 seconds 
• MZ-80K, Basic - 50 seconds 
• MZ-80K, Pascal - 22 seconds 
• BBC Microcomputer — 14 seconds 

The Atom time is so bad because the 

routine to Print takes a good deal of time-

consuming care to keep the display snow-free. 

The BBC Micro's Basic R O M occupies 

16K, and the machine operating system a 

further 16K. The BBC says much of its 

software will call up monitor routines. There 

are two computers in the range, model A, 

which will sell for around £225, and the more 

flexible model B — around £335. The review 

machine was a model B. 

The 73-key keyboard has the full 

QWERTY layout, the user-definable function 

keys, four cursor-control keys in the top right-

hand corner marked with arrows, two-key 

rollover and auto-repeat. 

The display'is very flexible, but I feel the 

designers have made some very peculiar 

decisions. There are eight display modes, with 

zero to three available only on the more 

extensive model B. The graphics modes are: 

Mode O: High-resolution - 640 by 256 — 
two-colour graphics and 80-by-32 text. 

Mode 1: High resolution — lower, in fact, 320 
by 256 - four-colour graphics and 
40-by-32 text. 

Mode 2: 160 by 256, 16-colour graphics and 
20-by-32 text. This is where I feel one 
strange decision has been made. The only 
mode which gives access to 16 colours 
has a very broad text of 20 characters 
across which is almost unreadable without 
a full blank line between each line of text 
The colours in mode 3 are superb and 
because of the wide range, this is the mode 
most model B owners will probably prefer. 
After all, 160 by 256 for graphics is 3n 
acceptable degree of resolution. Yet 
because the text is so broad — is it 
designed to be read at the back of 
classrooms? — the use of mode 2 will be 
somewhat restricted. 

Mode 3: 80 by 25, two-colour text. 

Model A supports only modes 4, 5, 6, 7 

which are also, of course, supported by model 

B. The additional modes are: 

Mode 4: 320 by 256, two-colour graphics and 

• 40 by 32 text. 
Mode 5: 160 by 256, four-colour graphics and 

20 by 32 text. 
Mode 6: Two-colour text. 
Mode 7: Standard teletext display. 

The colours you obtain in the two-colour 

mode are either black and white or certain 

pairs which you can call up with a command 

called VDU. The four colours arc black, 

white, orange and yellow, but these can be 

changed using VDU. 

The text, except for the broad mode 2, is 

very clear, with added extras such as a true 3 

and J, plus little arrows, lambda, square root, 

a proper division sign and "approproximately 

equal to". The character set can be easily 

redefined using the VDU command. The 

character set, with a few of the control 

characters, includes: 

Code Result 

12 Clear screen and home cursor 

30 Home cursor without clearing 
screen 

31 Move cursor to specified location 
- used as PRINT CHR$(31),X,Y 

157 Reverse colours of a single line 

48 to 57 Numbers 0 to 9 
65 to 90 Upper-case letters A to Z 

97 to 122 Lower case, with true descenders 
255 Solid square, size of one character 

The review computer was feeding a 

monitor, so the colours were a little brighter 

and clearer than they will be on a domestic 

television. I tried the machine on my own 

television, and found that although there was 

a degradation compared with the monitor, the 

result was still perfectly satisfactory, The 

lower-case letters in mode 0 are, however, 

very difficult to read, except on a large 

television. Mode 0 puts 80 characters across a 

single line. 

Room for expansion 
The computer contains a three-tone music 

generator, which has the full envelope control 

of attack, sustain and decay, and which feeds 

an internal loudspeaker. The machine emits a 

quiet "beep" when you turn it on. 

Model B is, as expected, far more flexible 

than the model A, and is equipped with a 

variety of I/O ports. There is a user eight-bit 

parallel input/output port, and four analogue 

inputs for games, paddles or control 

applications. 

One of the real strengths of the Atom is the 

way it was designed as an opencd-ended 

system, to accept a large number of 

peripherals. The BBC machine follows this 

lead, with room inside the case for adding 

such things as interfaces for floppy discs, 
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Econei or the cartridge R O M packs. A 

speech-svthesis unit will be available which 

will also fit within the case. 

There is also space for a "tube" connector 

for connecting a second processor. The BBC 

computer is designed so it can be expanded to 

run with a second processor and considerably 

expanded memory. 

All the units which will connect via the tube 

are still in the development stage and will not 

be available for some time. The BBC says the 

units will include a 3MHz 6502 processor 

with 60K of RAM, a Z-80 processor with 60K 

RAM running CP/M, and 16-bit processor 

with 128K RAM. 

From these plans it is clear that the BBC 

Microcomputer has been designed with an eye 

to the future, to ensure it does not become 

obsolete quickly. 

The second 16K language R O M contains a 

6502 assembler along with the Basic, as docs 

the Atom RO*M, so Basic and assembler may 

be mixed within a program. There is space 

within the computer for up to four 16K 

language ROMs which are paged. ROMs 

under development include Pascal and a word 

processor. 

The ie;etext display has all the features of 

standard leleiext, including flashing and the 

double-height option. 

The error messages are unambigious and 

polite — what else could we expcci from a 

BBC machine? The error messages, in upper-

and lower-case letters, includc: 

• Missing, at line 100 

• Syntax error at line 100 
• No such line — if you try to Goto or Gosub 

without a destination. 

These are of great aid in debugging, as are 

Trace On, Trace OfF, Trace X and Trace line-

number. 

The BBC machine shows evidence that a 

great deal of thought has gone into its 

creation, and demonstrates that Acorn has 

learned much from its experience with the 

Atom. Atom thinking permeates the machine, 

but the BBC machine design has weeded out 

the more idiosyncratic features of the Atom 

without sacrificing speed and flexibility. 

The most notable hangover from the Atom 

is the use of the query " ? " for Peek and Poke; 

its context determines which it is. For 

example, in the following Basic statement 

IF ? A = 9 

suggests Peek, while 

? A, 98 

indicates Poke. 

There are some very useful features to save 

programming time. These include Auto 

which automatically numbers lines, starting at 

10 and incrementing by 10 unless another 

option is chosen. Renumber, used as a direct 

command, is virtually instantaneous, and 

renumbers Gotos and Gosubs as well as the 

line numbers. Unless another option is 

specified, Renumber starts at 10 and 

increments in tens. 

Those familiar with Atom Basic, and with 

some other implementations of the language, 

will be pleased to find the BBC machine 

accepts the same abbreviations for keyboards 

as the Atom, such as 

P.(PRINT) R.(RETURN! L.(LIST) G.{GOTO). 

Many first-time computer users are 

understandably bewildered when they first 

unpack and connect up their new toy. Unlike 

a record player or a television, a computer 

generally does not do anything at all, and 

certainly never does anything impressive 

unless it is told to do so. 

Friendly manual 
The BBC provides a cassette of programs 

marked "Welcome" which contains routines 

to help you have the computer up and 

running from the moment you manage to 

wiggle the seven-pin D IN plug into place. The 

initial package includes the computer, a two-

metre long aerial lead for the TV or monitor, a 

computer-to-cassette lead, the "Welcome" 

cassette and a very comprehensive and 

surprisingly unstufly manual. The cassette 

contains 16 games, and demonstrations, 

including Biorhythms and Clock. 

The user's guide is divided into four 

sections. The first part tells you how to 

connect up the machine, and includes some 

simple, but impressive, one-line demon-

strations to show the flexibility of the graphics 

commands. The second part of the guide 

purports to be an introduction to Basic but, as 

the manual admits, is really too brief to be of 

much use for the absolute beginner. 

The third section goes through BBC Basic, 

command by command, with sample program 

lines showing the command in context, and 

associated keywords. The associated keywords 

for Restore, for example, are Read and Data. 

The final part of the guide is a meaty 

reference section, giving an outline of the 

operation of the built-in assembler, the 

machine operating system, and such things as 

a memory map. Further technical manuals are 

planned to expand the information. 

CONCLUSIONS 
• The BBC Microcomputer is a splendid 

machine, with many avenues for 
exploration. 

• Acorn and the SBC have done their 
work well, producing a machine 
which is better than the market 
demands — it is even over-specified. 
By doing this they have ensured they 

will probably not be able to meet the 
demand for the machine once word 
travels as to how good it is. 

I They have also ensured that it will not 
become obsolete quickly, and they 
have earned the undying hatred of 
every other manufacturer of £200 
micros. 
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The low-cost Seikosha GP-80 
printer coupled with WordPack 
can transform the Acorn Atom 
into a word-processing system 
capable of dealing with most 
applications outside the office. 
Norman Kirby reviews. 
AT £230 INCLUDING VAT, the Seikosha GP-80 

is the least expensive wide printer available. 

The Tandy Personal Line Printer VII is now 

about £10 more expensive and following it 

is the new, more sophisticated Roxburgh 

RX-8000-FF at slightly more than £250. The 

Tandy machine is made by Seikosha, but is a 

different model from the GP-80 — Tandy 

claims it is a more advanced one — and 

to interface it to non-Tandy computers 

requires an effort. 

The GP-80 is available in three or four sub-

models but it is not always easy to spot the 

difference between them. Some have Euro-

pean characters as well, and the standard inter-

face is different. They all seem suitable in 

principle for most computers. I shall describe 

the GP-80M sold by Nottingham-based I.easa-

link Viewdata Ltd, the main distributors of all 

Acorn products, and others which can be used 

on the Atom. 

Leasalink charges £232 for the printer 

including carriage and complete with a 3ft. 

ribbon cable, a plug and a socket to connect 

the printer and the Atom, 6ft. of mains cable 

and 100 sheets of paper. 

To prepare a minimal Atom, a 6522 ver-

satile interface adaptor (VIA) and a LS-244 

buffer must be plugged into the appropriate 

sockets already on the board. Also, you must 

solder a 26-way PCB plug on to the board as 

described in the Atom manual. A simple wire-

link needs to be soldered between two pins in 

the board — only a 20-minute job if you follow 

Leasalink's instructions. Use a soldering iron 

with an iron tip about I mm. in diameter to 

avoid the risk of bridging pins. The VIA and 

buffer cost £10.35 but are, of course, available 

from manv suppliers; the PCB plug costs 

£4.75. 

Be careful when inserting integrated circuits 

into sockets: the pins are easily bent. I use a 

jeweller's eyeglass and inspect meticulously 

while the circuit slides home. The socket at 

the Atom end of the ribbon cable can be 

inserted the wrong way round. The cable 

should fall downwards when viewed with the 

Atom the right way up. 

Printed result 
The printer produces the full 96-character 

ASCII set and uses the common five-by-seven 

dot-matrix system. Like ma.iy other similar 

inexpensive machines, it cannot underline and 

does not print lower-case descenders. Under-

lining can easily be done manually; descenders 

cannot. This is, however, no problem and you 

soon grow used to them. 

The printed result is very clear and neat 

with a satisfactory degree of uniformity. It is 
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not. perhaps, as sharp and clear as more 

expensive five-by-seven dot-matrix machines, 

but it is good. 

To enable the printer, you must execute 

Print 52 either from the keyboard or from a 

program, or press CTRL and "B" . Every-

thing printed on the screen will go to the 

printer. To disable, execute Print $3 or press 

CTRL and,"C". 

The printer can also print double-width 

characters which, by an optical illusion, 

appear higher. The result is the appearance of 

a larger type-face which is very impressive for 

headings to, say, letters and tables. 

To obtain this, you exccutc Print S14, and 

to cancel it, Print SI5. It prints as fast as any 

home computer user could wish — 30 charact-

ers per second, with up to 80 characters per 

line. The average A4 sheet typed with a con-

ventional typewriter in a small type-face fits 

about 70 characters into the line. 

Fan-fold paper is available at about £8 per 

1,000 sheets including VAT, plus carriage. 

That is a reasonable price although a little 

more than stationers' A4 paper. It is of 

adequate quality for most applications. The 

paper is 8in. wide with tear-off perforations 

every 12in. That is a little narrower and longer 

than A4 and the maximum width the printer 

can take is 8in. — the minimum is 4.5in. 

There are no perforations vertically along 

each side to allow removal of the sprocket 

holes but these can easily be cut off with a 

razor to improve the appearance of a letter. 

The copy paper available means you can 

obtain two duplicates simultaneously. 

The paper is easy to feed in — aided by a 

feed-forward wheel — but I would have 

appreciated some way of moving the paper 

backwards without having to disengage and re-

engage it. The ribbon is in a replaceable 

cassette. The manual is satisfactory. 

The Seikosha can also print graphics. Since 

each dot is the size of a pinprick the resolution 

is very high. Leasalink supplies a medium-

length assembler program to dump to the 

printer a full screen of Atom Mode 4 graphics. 

A screen holds 256 spots horizontally and 192 

vertically. 

You generate a screen of graphics in the 

usual way and, having previously assembled 

the dump program, Link to it — other 

computers would use USR. The graphics are 

then printed occupying an area of 3.6in. wide 

by 3.5in. high. It takes about three minutes. 

The Leasalink program prints the graphics in 

the middle of the page with a thin border but 

this software could easily be modified. 

Briefly, a word processor is a keyboard, a 

screen, a printer and a memory store. It allows 

you to create and edit text on the screen. You 

can correct errors, change letters, words, 

sentences or paragraphs, and interchange 

passages, until you are satisfied. When all is as 

you require, you can obtain a printout of the 

text. Further alterations can be made after 

printing by amending only the parts to be 

changed, and reprinting. The whole page or 

document need not be typed again. The text 

following the change is respaced to allow for 

the insertion, or contracts after a deletion. 

Novel feature 
The Atom word processor, WordPack, costs 

£30 including VAT and is available from 

Acornsoft, Leasalink and several other dealers. 

It is a 24-pin ROM which fits into the spare 

utilities socket provided on even the minimal 

SK-24 Atom board. A novel feature is that the 

top of the R O M has a small transparent 

window through which you can see the chip. 

The Atom will continue to operate normally 

but will accept two new commands — Edit 

and Text; the first spawns 43 further instruct-

ions. The advantage of a R O M over a taped or 

disc program is, first, that the R O M does not 

use precious RAM, and secondly, there is no 

timc-consuming loading — not such a signi-

ficant plus if you have a disc. 

To use the WordPack, execute Edit and the 

screen will clear as for Mode 4 graphics. 

Answering the prompt "Old text?" produces a 

rectangular end-of-text marker at top left with 

p01> at bottom left. That means "page 1" 

followed by a prompt. Type "e " and enter 

some text. Press Copy and it will be deleted 

and transferred to the top of the scrccn. The 

keyboard works just like a normal typewriter, 

with upper- and lower-case letters selected bv 

Shift. 

I f you continue to enter text, it is transferred 

to the top of the screen from time to time in 

blocks of up to 488 characters. When you 

want, the text at the top can be edited. There 

is an underline-type cursor which can be 

moved using the normal cursor-control keys. 

Position it under a character, press delete, and 

it will disappear. I f you press " i " and a single 

character key, that character will be inserted 

immediately before the cursor. 

Press " x " for exchange and a single 

character key, and that character will be 

exchange for the one above the cursor. Alter-

natively, if you press "a " and enter a passage 

of text up to 488 characters long, press 

"copy", the passage will be inserted immed-

iately after the cursor. By pressing " b " the 

same can be accomplished before the cursor. 

Another editing technique is to move the 

cursor to the start of a piece of text which 

needs attention. Press move the cursor 

to the end of that piece, so marking it. You 

then can either press Delete and the marked 

piece will disappear or press " r " , enter a 

passage of text, and press Copy. The new 

passage will replace the marked piece. Alter-

natively, press " t " for transfer and the marked 

piece will be deleted and stored in a temporary 

bufTer. 

Powerful command 
Using the " a " or " b " operation described 

will then insert it in another place of your 

choice in the text. In this way sentences and 

paragraphs can be repositioned. The displayed 

text can be paged forward and back using 

single keystrokes, and it can be scrolled up. 

A powerful feature is the find-and-replace 

command. You can ask WordPack to find and 

present a specific word or string of words each 

time they occur. Equally, you can ask 

WordPack to substitute another word or string 

of words. After examining each individual 

instance, you decide whether it should be 

replaced, or you can specify that it should be 

replaced throughout the text. 

This command allows you to corrcct, say, a 

certain spelling mistake you have discovered. 

It also allows you to use abbreviations to save 

typing: when the text is complete, you replace 

each abbreviation with the full word — for 

example, "b.s." could stand for building 

society. 

Because a computer program can be edited 

just like text by using the Text command, 

spaces can be eliminated and fully-written 

commands can be replaced by their abbrev-

iations — Goto replaced by " G " . 

You must, of course, include commands for 

indentation, lines per page, page numbering, 

justification or not, single or double spacing, 

automatic centring or not of individual lines, 

preventing a table or list being split between 

two pages, starting a new page, stopping 

printing for a new piece of paper — if you are 

using single sheets — and printing in single or 

double-width characters. You can also set the 

right-hand margin. 

These commands take the form of a full stop 

followed by a lower-case letter, and must be 

(continued on page 21) 
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CASTLE ELECTPOniCS 
CDfTlPUTER SUPERfT l f lRKET 
TElEphone Hastings [QUEH] 431615 

COLOUR 
COMPUTER 

* graphics character set 
* plug-in programme/memory cartridges 

'colour * sound 

* programmable function keys 

5Kmemory expandableto 32K 

standard PETBASIC 

full-size typewriter keyboard 

low-priced peripherals 

* joystick/paddles/lightpen 

"self-teaching materials 

Cassette Deck now available - £44-95 

Acorn Atom BRITISH 
DESIGNED 

PERSONAL COMPUTER 

FROM £140 

8K R0M + 2K RAM Kit. 

8K R0M + 2K RAM Ass. 

12K ROM + 

12K RAM Kit . . 

12K ROM + 

12K RAM Ass. . 

4K Floating Point 

ROM £ 23-00 
Colour encoder. . . £ 21-85 

Mains Power 

Supply £ 9-20 

£140-00 
£174-50 

£255-00 

£289-50 

FREE POSTAGE AND PACKING ON ALL CASH/CHEGUE/P.O. ORDFRS 

^ C O M P U T E R S FOR 
A T A R I ' / P E O P L E 

Model 400 16K. 

Model 800 16K. 

Cassette 

Oisk Drive . . . . 

80 Col. Printer . 

Plus All Accessories Available. 

£345-00 
£645-00 
£ 50-00 
£345-00 
£550-00 

TANGERINE microtan 

T A N T E L PRESTEL 
A D A P T E R - £ 1 9 9 . 0 0 

Microtan 65 Kit . . . £79 -35 
Microtan 65 Built . . £90 -85 

Tanex Min. 

Config. Ki t . . £49-45 
20 Way 

Keypad . . . . £11-50 

We hold a complete stock of 
all the Tangerine equipment. 
Send SAE or 'phone for 
details. 

^cippkz computer 
^ W B U I L T IN S O U N D 

H I G H RES. GRAPHICS 
Apple II Plus 48K £790-00 

Disc Drive + Controller. . . , £383-00 

D.D. without Controller. . . £303-00 

Pascal Card £264-00 

Eurocolour Card £ 73-00 

Hitachi 9 " Monitor . . . £146-00 

We stock all the goodies for the Apple. 

C* S COMMODORE PET 
8K PET £458-85 

16K PET £550-00 
32K PET £599-00 
Dual Disc Drive . . £799-00 
Printer. . .• £454-25 
External 

Cassette £ 63-25 

Complete range PET equipment in Stock. 
CASSETTE S O F T W A R E : Strathclyde Basic Course. Basic 

Basic Course, Invaders, Treasure Trove of Games 1 to 10 (10 selections 

of games), Basic Maths, Algebra, Statistical Packs and lots more! 

SPECIAL OFFER - 20% OFF ALL f i C f e / C O f Y I PRICES. 
IMP PRINTER NOW £230. PHONE OR WRITE FOR DETAILS. 

m 
MAKE: DNT 27 MHz FM. MOBILE 4 WATTS, 40 CHANNELS. 
STRICTLY ACCORDING TO GOVERNMENT SPECIFICATION. 
ONLY £98.25. SEND SAE FOR SPECIFICATION 

A L L PRICES I N C L U D E V A T . ACCEPTED. O R D E R S N O R M A L L Y DESPATCHED D A Y OF RECEIPT. 

CfiSTLE ELECTRDFllCS 1 Castle St., Hastings, E.Susseh 
s h o p h o u r s OT.m~fl.3a H l o n - S a t 

p e r s o n a l c a l l e r s w e l c o m e 
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(continued from page 19) 
placed at the beginning of a line. For example, 

" . i lO" means indent 10 spaces until further 

notice; ".160" means 60 lines per page, 

" .o l4 " means print double-width characters 

until further notice and "o l5 " cancels that; 

".14" calls for an indent of four for that line 

only. They default to the most convenient 

arrangement if no command is given. 

Text can be saved to cassette or disc and 

loaded without interfering with the display, 

and the commands are a simpler version of the 

usual ones. Pressing " w " will give the address 

of the first free memory location after the text, 

allowing the "Load command to append a 

further file of text on the end. 

Acornsoft's high-speed cassette-saving and 

loading program can be used to speed up these 

processes. The Atom's highly-reliable loading 

is a boom. A saved file can, of course, be 

loaded and amendments made, then printed. 

The only typing involved is that for the actual 

amendments. 

The only significant omission I can find is 

the lack of a tabulation command. Acorn says 

that it will be releasing a cassette which 

contains software to add that facility together 

with the ability to print a title repeatedly on 

each page. Acorn is also producing a disc 

system for the Atom at about £299. 

The memory requirements are 6K of R A M 

in the upper text space for displaying the text, 

and whatever you have in the lower. The text 

starts at location # 2800 if the floating-point 

R O M is fitted, # 2900 otherwise. Here 5K 

will hold the equivalent of three A4 pages of 

conventional single-spaced typescript using a 

medium-sized type-face. The Atom can hold 

up to 2IK in this area. Larger documents can 

be split and entered, processed, saved and 

printed as consecutive sections. 

It is acceptably crashproof. Acorn has 

ensured that nearly all invalid key strokes are 

ignored. However, I have managed to crash it 

a few times. Usually, pressing Break, 

executing Edit, and making a minor repair to 

the beginning of the text effect a recovery. 

WordPack is a delight to use and I never 

want to touch a conventional typewriter again. 

Of course, £30 will not turn your Atom into an 

expensive, office-type word processor, but you 

have the essentials. It is definitely a serious 

package and in no way a toy. 

It is useful for letters, club membership and 

fixture lists, leaflets, articles, recipes, reports 

and circulars. It is worth considering for office 

use — the whole cost of an Atom, printer and 

R O M is slightly more than £550 including 

VAT but excluding a cassctte recorder and TV 

or monitor. It would be pointless, however, to 

consider it without a printer. 

CONCLUSIONS 
• The Seikosha Printer at about £230 

including VAT, ribbon cable and some 

paper is the least expensive wide 

printer on the market, and it should 

interface easily to most computers. 

• It prints all 96 standard ASCII char-

acters in a five-by-seven dot matrix 

but lower-case letters do not have 

descenders. Double-width characters 

can be printed. 

• The printed result is neat and attract-

ive and can be used for letters 

although it is not, of course, as good 

as expensive letter-quality machines. 

• it can also print graphics which, at 

least with the Atom, are very attract-

ive. With each dot the size of a pin-

prick, the resolution is very high. 

• W i t h a printer, the £30 WordPack 

ROM turns the Atom into a thor-

oughly practical tool for the home, 

club and also the small office. The 

ROM plugs into the spare utilities 

socket on the Atom board. The com-

puter works normally but WordPack is 

instantly available on executing one 

command. 

I Computer programs can also be 

edited and transferred to the upper 

text space for running. 

(All the really essential facilities of 

word processing are available, The 

only significant omission is the ability 

to specify tabulations. However, 

Acorn is producing software on cas-

sette to add this and repetitive page 

headings. 

I The word processor is a delight to 

operate and makes the conventional 

typewriter seem an anachronism. It is 

good value for money. 

MICR0-8a UK Subscription Dept. 
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 

WE ARE PLEASED TO ANNOUNCE that MICR0-80 is now available in the UK in 
CASSETTE EDITION. 
Each month we publish at least six programs for the TRS-80or VIDEO GENIE 
and . . . 
SUBSCRIBERS may now have the benefit of receiving their programs on cassette 
for IMMEDIATE LOADING. 
WE ARE ALSO CONTINUING our special offer of a FREE cassette program to all 
new subscribers who complete the coupon below — even if you order a 
subscription to the magazine only. 

Please enrol me for an annual subscription and send me my FREE cassette program. 
I enclose £16.00 [ ] (magazine only) or £43.60 • (magazine and cassette edition), 
(enclose your cheque/P.O. made payable to MICRO -8O and send to the above 
address) 
Sof tware offer, and cassette edition prices applies to U.K. residents only. Overseas 
subscription rates on application. 

Name 
BLOCK CAPITALS PLEASE 

Address 

VC1 82 
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RAM EXPANSIONfor6502andZ80AMicros 
ATOM - PET - UK 101/ O.S. - TRS 80 -

VIDEOGENIE and ZX81 
Prices: 

< * / / / / / 
t i ll 

Expansion 
module Atom Old Pet New Pet UK OS TRS80 Videogenie ZX81 

16K £40 £40 £40 £40 £33 £33 £33 

32K £52 £52 £52 £52 £45 £45 £45 

64K £80 £80 £80 £80 £73 £73 £73 

128K £130 £130 £130 £130 £123 £123 £123 

Prices shown are for kit versions. Please add €8.00 - VAT to all prices for ready-built 
modules. 

All prices include full components and documentation. Please add 15% VAT. 
*Extra power supply of 12V/1A and — 5V/10mA required. You can either provide it yourself or we can 
supply it for you at £8 +VAT. 
Think of the future . . . and then get down to the basics. 
The power of your Microcomputer really lies in its software — and the power of its software depends 
directly upon the availability of Ram. 
Memory modules are now easy to install and low cost. So why wait? 
We have designed memory modules for the PET, ATOM, UK101/OH1O SUPERBOARD, TRS80, 
VIDEOGENIE and the ZX81. Off the shelf and ready to run. In most cases, simply plug into the 40 pin 
socket of your Microprocessor and you get 128K, 64K, 32K or 16K more RAM at your fingertips. 
How do we do it? 
We make the latest device in the field available to everyone — the Motorola MC 6665 
L20 or 64K bit on a single chip, which consumes a mere 10mA at 5V to retain your data or programs. We 
put eight of this on to a board the size of a cigarette packet to give you eight times the actual power of 
your Microcomputer. 
If you do not yet know how to make full use of your 64/128K, our latest documentation includes 
programming examples to start you off. 
Please write or ring us for further details: 

A U D I O C O M P U T E R S , 87 B O U R N E M O U T H PARK ROAD. SOUTHEND ON SEA. ESSEX 
TEL: 0702 613081 

MICRO GEN QUALITY PROGRAMMES 
ZX81 CHESS ZX NEW YORK 

LOOK AT THESE FEATURES 

Graphic display of positions on chess board 

* Displays separate record of your move and the 

computers 

* Written in superfast machine code 

* Plays all legal moves including.castling and 

enpassant but if an illegal move is entered will 

answer illegal move 

•k Six levels of play 

~k Random weighting computer doesn't always play 

the same move in an identical situation 

~k Board can be set up to any configuration and you 

can even alter or exchange sides in midgame 

* Amazing power in 10K of memory 

PLUS CHESS CLOCK! 

~k Records and display time taken per player 

Resetable function 

* Single key entry 

ONLY £9.50 + 40p P & P 

Can you b o m b and b low up your targets 
before your plane loses alt i tude and crashes 

* Superb Graphics 

* Superfast Machine Code 

* Score continuously incremented 

* Displays highest score of previous games 

* Simulated bombs and rockets 

ONLY £4.50 + 40p P & P 

Cheques made payable to: MICRO GEN DEPT YC 
24 AGAR CRESCENT, BRACKNELL, BERKS 
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INVADERS! 
fast-ioving, lactune cod* version si the fuc-js arcade gate, the l i t 

!KSI. Shields are provided tc help protect vou frot the toes of the 

•arching aliens. fen levels er plav, I r u to suicidal' On screer 

scoring. 

PRICE ONLY £4.00 

STARTREK 
the classic computer c-tp in «hich 

you trek across the gataxv in 

search of Kltnqons to 2ap mth 

your pfiasers a'ld photon torpedfcfs. 

Vou have long and '.hart range 

scanners to help you find thet. 

Starbases to rtluel >oif ship at 

and, of course, various mttv 

(OMent* fro* the crew. m 

PRICE £5,00 

ADVENTURE 
An adventure proqrat entitled i THE DMSEI AND THE EAST 

A Gate of concentration and suspense in «hich vni. the intrepid hero. n.st 

Hinder in the darkness and dangers of the Beast's palace. find the Satsel 

hiding or itpntoned theft, kil l the Beast, and then last but not least, 

lead the Oaisel to the palace t u t before the starves to death, there is an 

'easy' !?!> version for L-plate heroes, a tediu* aate for the experienced 

adventurer, and i difficult gate for the suicidal. An eitretelv coiplei. 

frustrating and entertaining gate. 
PSICC DMl' ti.50 

1K BREAKOUT 
Tito tensions of the popular arcade gate, both Britten in tachine cod*, and 

»-«• «'»Hne tato the U UBI. Flicker-tree, list loving graphics. 

Sinclair ZX81 software 
ZXAS 

Full machine code 

assembler for the 2X81 & 

8K ROM ZX80 (16KI 

complete with 

documentation. 

ONLY £3.95 

ZXDB 
Machine code disassembler 

& debugging program 

can be used wilh ZXAS. 

Many useful utilities. For 

16K ZX81 & 8K ROM 2X80. 

ONLY £5.95 

MULTIFILE 
An ataiinqly versatile tulti-purpose filing svste* for the 16K HSl. The 

proqrj* is tenu-driveo, and nuiber. sire and headings of tiles are 

user-definable. Beth string and nuterical f i let are catered for. Filet tar 

be created, todifitd, replaced, and searched, and are protected by an 

ingenious foolproof SKunty systei. Output to the It printer is alio 

provided, the prograt coies on cassette, together »ith three quality data 

cassettes for file storage, and 

cctprehensivt jKuaentatiwi, 

describing a host of 

applications for both business 

and personal use. If vour 

is bored Kith playing gates, 

then this prograt . i l l give it 

plenty to think abrait1 

PRICE £17.50 INCLUSIVE 

MCJREHHTION 0*11 - £ ! . « 

'refundable!. 

NEW: VIEWTEXT 

A ten page information display system for 

the 16K 2X81. Can display both text and 

graphics in any sequence with variable 

speed. Many applications including shop 

window displays, education, animation, etc. 

PRICE £7.00 

P R O G R A M PACK 4 for 16K ZX81 

Two highly entertaining and addictive games for 

the expanded ZX81, written in machine code with 

very fast moving graphics. ASTEROID BELT and 

SURROUND (2 versions) 

BOTH PROGRAMS FOR ONL Y C4.S0 
PROGRAM PACK 6 for tho I6K ZX81 & 8K ROM ZX80 

Two programs for the expanded ZX81 to keep you 

entertained for hours! 3-D OXO is written in 

machine code, and is hard to beat. The other is 8 

compulsive adventure game called M A R S 

RESCUE 

BOTH PROGRAMS FOR ONL Y €4.50 

AM. rniCK3 tUCMtJlYR 

rattuene 051 271 

B U G BYTE 

M i c r o compu t e r So f twa re 

38-100 THE A L B A N Y 

O L D HALL STREET 

L IVERPOOL L3 9EP 

Acorn Atom 
INVADERS 

Acorn Atom 
CHESS 

PLAYER I 
230 

HIGH SCORE 
4540 

PLAYER2 
20 

^ ^ ^ ^ A ^ ^ ^ ^ ^ ^ 

rft f f t rft i f t rft f f t i f t f f t i^jh i f t 

î fi ^ ife ift f ^ ift ife ^ ' f t 

cy QQ Jy y j m y j J j m yy HQ fnQ 
* * ™ ™ ™ /T ™ ™ ™ 

W S*t W W W W W W S S 

Acorn Atom 
FRUIT MACHINE 

"The best excuse to expand your Atom. It is a superb 

version of the standard game, tough and fast" Your 
Computer Nov '81 
12K, graphics mode 4 O N L Y £8.00 

MORE ATOM CASSETTES FROM OUR RANGE 
PINBALL6K, gr. 2 £6.00 

BACKGAMMON 7K £7.00 
BREAKOUT4K, gr. 1 £4.00 
STAR TREK 12K, FP £5.00 

..UNAR LANDER 12K, gr. 4 £5.50 

.ABYRINTH 12K, gr. 2A, FP £7.00 
GOLF7K. FP £5.00 
NEW " key BASIC 2K £5.00 

STOCKMARKET5K. FP £5.00 

DODGEMS - SNAKE6K £5.00 
DISASSEMBLER 2K £4.00 
TYPIST 7K £4.00 

UFO BOMBER 7K £4.00 

THE PROGRAM YOU'VE BEEN WAITING FOR! 

Fantastic machine code chess game for the 12K 

Atom, Features include: split screen {high res. + 

alphanumeric®); many levels of play; castling & en 

passant; computer plays black or white; can set up 

pieces for chess problems etc. Supplied on cassette 

with instructions. PR ICE ONLY £9.00 

OON'T FORGET - OUR PRICES INCLUDE VAT & POSTAGE 

@ A » 
* 

|IMI|| 6 

N U D G E N U D G E N U D G E RE5PIN 

T O T A L E l f - 3 0 

747 
FLIGHT SIMULATION PROGRAM FOR THE 12K ATOM 

Written for Bug Byte by a 747 pilot. Accurate 

simulation of a 747's cockpit display (airspeed, 

altitude, rate of climb, attitude, flaps, etc., and 

graphic display of horizontal situation & attitude); 

allows you to guide your craft to the landing strip. On 

making your final approach the display changes to a 

high-resolution 30 representation of the runway 

coming up to meet you. A real test of skill. Finding 

the runway is quite a challenge — landing safely is 

even more difficult. If you succeed, you are awarded 

a skill rating and the chance to take off and try again. 

REQUIRES FLOATING POINT ROM PRICE ONLY ES.00 

" A brilliant, incredibly fast model with lovely sound 

and graphics" Your Computer Nov '81 

8K, graphics mode 2. ONLY £4.00 

ALL O U R PR ICES A R E INCLUSIVE! 

Please cross cheques,1POs and make them payable 

to "Bug-Byte". Payment may be made by Access 

or Barclaycard, and there is a 24hr answering 

service on 051 227 2642 

BUG BYTE 

M i c rocompu t e r So f twa r e 

98-100 THE A L B A N Y 

OLD HALL STREET 

L IVERPOOL L3 9EP 
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KENNETH BAKER IS the forcc behind 
the designation of 1982 as Inform-
ation Technology Year, the year the 
Government hopes to use its con-
siderable propaganda skills and 
power to push a new message across 
to individuals and industry. That 
message is that unless we use new 
technology now, our living standards 
will not only lag behind those of our 
industrial competitors but will, for 
almost the first time in ccnturics, 
stagger into absolute decline. 

Kenneth Baker had a conventional 
background for a Conservative 
minister. He was born in 1934 and 
educated at St Paul's and at 
Magdalen College, Oxford. During 
his national service, from 1953-55, 
he was a lieutenant in the Royal 
Artillery in North Africa and also an 
instructor to the Libyan Army. 
During his time at Oxford from 
1955-58 he was Secretary of the 
Oxford Union. 

Soon after Kenneth Baker first 
entered Parliament he was described 
as a Peter Walker clone, articulatc, 
fond of satire and casual in his dress, 
although only by the austere stan-
dards of Conservative ministers. He 
is also something of a rarity in that 
he is often billed as a minister who 
actually knows something about his 
subject. 

"Although I have been involved in 
computing for some time I am not a 
trained computer man at alt — I 
studied history at Oxford. When I 
came down in 1958,1 moved straight 
into general management working 
for several companies. In the early 
sixties I ran companies, groups, 
sometimes public groups, working 
very much to pull them round. 

"Doing that I discovered the 
advantages of using computers. This 
was in the very early days of com-
puters, but there were definite 
advantages in doing jobs like payroll 
and simple stock control." 

In the meantime, he was working 
hard within the Conservative Party. 
He served on Twickenham Borough 
Council from 1960-62 and contested 
a number of elections before finally 
entering Parliament in a bv-clection 
in March 1968 as member for Acton. 

"It was when Wilson was at the 
absolute trough of his popularity — I 
won the by-election in an even 
bigger swing than the SDP did in 
Crosby in November. So I won a 
Labour seat in 1968 but it went back 
to its rightful home in the general 
election in 1970. Then I won a by-
elcction in Marylebone three months 
later. I was very lucky to have been 
given the first by-election to come 
up when Lord Hailsham became the 
I>ord Chancellor. I think I have the 
record for the shortest gap between 
two seats. 

"In 1972 I joined Ted Heath's 
Government as a junior minister in 
charge of the Civil Service Depart-
ment where I found, among other 
things, the Computer Agency being 
set up. There were two things which 
particularly interested me then; they 
were the HMSO and the Computer 
Agency. I put management account-
ants into HMSO to try and turn it 
into a commercial operation. It takes 
a long time for those kinds of thing 
to happen. 

"I also ran the Computer Agency 
and took a very considerable interest 
in that. It was really a buying agency 
for the Civil Service. The particular 

INTERVIEW 
KENNETH 

In January 1981, Kenneth Baker MP became 
the first Government Minister with 

responsibility for Information Technology — 
an all-embracing term covering everything 

from space satellites to Sinclair ZX-81 s. He 
talks to Duncan Scot about his hopes for 

reversing Britain's decline and 
his plans for the future. 

policy 1 followed, and it was well 
known at the time, was to increase 
the amount of business being pushed 
out to the software houses of Britain 
and giving every little bit of encour-
agement along that particular road". 

Kenneth Baker's present job must 
give him a certain sense ofdejd vu. In 
1972 he was involved in the then 
rescue of ICL, the State-backed com-
puter company. In 1982 he found 
himself again responsible for trying 

'Government should 
be co ordinator 

and catalyst' 

to push the company back on to the 
road to commcrcial viability. He was 
largely responsible for persuading 
the Government that it was worth 
another try with new management, 
raiher than selling the company off" 
to a foreign computer agency. ICL 
now has £200 million of Govern-
ment guaranteed loans. 

The Conservative Government 
was defeated in the general election 
of February 1974 and Kenneth 
Baker returned to the back-bcnchcs 
of Parliament and to business, 
spending more of his time as a con-
sultant. As a Parliamentary Private 
Secretary to Ted Heath from 
1974-75 he was regarded very much 
as a Heath man, an advocate of state 
interveniion to support and help 
certain industries and was left out of 
the Government formed by Margaret 
Thatcher in 1979. He remained very 
active, however, writing numerous 

newspaper articles^ making speeches 
and working within the Conservative 
Party and on various committees. 

One speech he made in June 1980 
is now seen as the turning point in 
his career. In effect, he detailed his 
own job specification. In the spccch, 
at a business telecommunications 
conference, he outlined a "National 
Strategy for Information Tech-
nology" which included a 10-point 
programme. Many of the 10 points 
have now beer, sanctioned. 

The first was the appointment of a 
Minister of Information Technology 
who would act as a focal point in 
Government for this diverse indus-
iry. He went on to demand that 
schools should be provided with 
small and low-cost personal com-
puters and software systems and that 
British companies should be asked to 
design and supply these; that a 
national training programme in the 
new skills should be started at all 
levels, from schools to universities 
including both teachers and pupils. 

As he said in his spccch, "The 
opportunity in this country is 
immense and we must not let it slip 
between our fingers. It is a fiercely 
competitive industry. Since every 
developed country has rcachcd the 
same conclusion, their governments 
have decided to involve themselves 
in promoting or protecting their own 
information-technology industry. 
The Japanese government, for 
example, has injected £1,100 million 
into the industry to catch up with 
America. I am not arguing for vast 
state intervention — the role of the 
Government should be that of co-
ordinator and catalyst". 

" I drew up the specification for 
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this job and decided that as a country 
we had to pull together all the activ-
ities in this area, I was fairly critical, 
before I became the Minister, of 
most of the departments in the 
Government because I did not think 
they were putting their acts 
together. I was critical of the Depart-
ment of Education because I did not 
think they were — they are now — 
really giving enough consideration 
to high technology. In all fairness, 
they had allocated £9 million very 
much for software development and 
teacher training, which is a very 
important part. 

"The scheme I have introduced, 
Microcomputers in Schools, would 
not have been introduced without 
support from the Department of 
Education. I provided the catalyst. 1 . 
provided the money for hardware for 
micros in schools. It is a very 
successful scheme and I am very 
proud of that. Slightly more than 
3,000 secondary schools did not have 
microcomputers and we have already 
helped 2,000 of them — a great 
success story". 

Under the scheme, the Govern-
ment promises to pay half the cost of 
either a Research Machines 380-Z or 

7 am very keen 
to promote 

British hardware' 

a BBC Microcomputer for any 
school which does not already have 
any microcomputers. The other half 
of the cost has to be met by the 
school, the Local Education Auth-
ority or by parent/teacher assoc-
iations. As from January 1, 1982 the 
scheme is being extended to those 
schools which already have some 
equipment. Independent schools 
have to apply through the National 
Computing Centre in Manchester. 

Kenneth Baker is also planning to 
run a second Schools Computer 
Competition in which 100 com-
puters are given away in prizes to 
those schools which submit the best 
essays describing how they would 
use a personal computer. Last year's 
competition attracted considerably 
more :han 600 entries. This year 
more than 1,000 schools have indic-
ated that they will enter. 

He does not accept the view that 
there is no need to train the teachers. 
So many computer users now buy 
their computers mail-order and 
manage to teach themselves how to 
program, that some people are 
doubtful of the need to spend £9 

million on training teachers. "That 
is splendid", says Kenneth Baker. 
"Clivc Sinclair in particular is a 
marvellous man. He has really 
broken through with cheap personal 
computers. But if you are to put 
personal computers in schools and 
teach children you must have the 
staff to do it. 

"On the other hand, some lovely 
stories have filtered back from some 
of the schools which have the 
personal computers. In one school 
one of the sixth-formers sat down 
and really mastered the school's 
personal computer and is now hold-
ing training sessions for the 
teachers". 

Another of the well-known areas 
for which Kenneth Baker has res-
ponsibility is videotex, that umbrella 
term covering everything from 
broadcast teletext to British 
Telecom's Prestel service. The 
speed at which the British Prcstel 
service has been adopted has fallen 
considerably behind British Tele-
com's published forecasts. 

"I think Prestel has been slow", 
says Kenneth Baker, "because 
British Telecom went for the 
domestic market, and the domestic 
consumer is often, quite justifiably, 
worried about the extra cost. I can 
see why British Telecom wanted to 
go for that market. There are many 
unused telephone lines outside 
business hours. 

"Yet Prcstel is taking off now in 
private viewdata systems. There is 
no question about that. We have 
tried to pull . the whole thing 
together. Î asT year has been 
a considerable breakthrough 
so far as teletext is concerned. 
The Teletext Month in October 
1981 was a great success. 
Something like 20 percent of 
the sets sold, 1 am told, have 
i teletext facility. People are 

now used to seeing screens with 
information on them. This is some-
thing of a breakthrough in familiar-
isation. I hope by the end of 1982 
there will be at least a million sets 
installed with full teletext facilities. I 
would hope<that by 1984-85 virtually 
every set which is sold will auto-
matically have teletext facilities. 

"The Prestel side will, I think, 
take just that much longer to get ofT 
the ground. As far as the consumer is 
concerned, teletext is just another 
button on the television set. If you 
have Prestel it is telephone time you 

'A breakthrough 
in 

familiarisation' 

are using and most people reckon 
that that is expensive, which it is". 

Kenneth Baker was unaware of the 
scale on which British-made Prestel 
adaptors, such as the Tantel unit, are 
being produced. He thought that 
most adaptors cost about £200 and 
were imported from abroad. "You 
have drawn my attention to the 
Tantel and it sounds very inter-
esting. I will look into it. This is the 
kind of thing I am looking at to see if 
I can give some assistance in one way 
or another — through trade not aid. 

" I am very keen to help promote 
British hardware products. The 
Micros in Schools scheme has done 
very well with the Research 
Machines 380-Z and the BBC Micro-
computer". 

The full range of Kenneth Baker's 
responsibilities extend somewhat 
beyond persona! computers. He has 

persuaded the Government to 
declare 1982 Information Techno-
logy Year. This has been criticised 
by some commentators as just bring-
ing together various existing Govern-
ment initiatives, from satellites to 
personal computers, under one title. 

"That is very unfair. There are 
many projects I have announced 
which I do not believe would have 
been possible to get off the ground 
without focusing attention on the 
whole of the information-technology 
area. The importance of Information 
Technology Year is that we are 
putting it into high profile. Several 
of the projects I have announced 
would simply not have happened 
had I not done this. For example, the 
Information Technology Centres 
and I am doubtful if the Schools 
Scheme would have happened other-
wise. 

"I think this is probably the only 
government in the world which has 
actually pulled the threads together 
under one administrative head. We 
no longer have a myopic view of 
each industry. 1 also have a unit at 
the Cabinet Office, under the Home 
Secretary, which co-ordinates 
Government activity in this area. I 
also have six independent advisors. 
None of this would have happened 
unless we had made it happen. 

"To believe that a thousand 
flowers will just pop up all by them-
selves without fertiliser, without the 
propagation of seeds is a little 
naive". 

All the same, Kenneth Baker 
accepts that the Government has 
appeared on the scene a little late in 
the day, now that the personal-com-
puter industry is firmly established 
with up to 300,000 microcomputers 
already in use and with the industry 
flourishing under its own entre-
preneurial momentum. "I would not 
disagree with that", he says. "I think 
that all governments tend to comc 
into the act late in the day". 

Other Government initiatives for 
IT '82 include the L-SAT telecom-
munications project for which the 
U.K. is to put up a third of the cost, 
amounting to £77 million; a major 
system for reading electricity meters 
remotely via the mains; the creation 
of a nationwide network of Micro-
system Centres at which advice and 
training will be available to business-
men; an IT '82 stamp to be issued by 
the Post Office in September 1982 
and additional support for computer-
aided design, robotics, and fibre 
optics. 

The Government has also recently 
announced that they will set up a 
network of IT Centres based on the 
successful Motting Dale Technology 
Centre, described in Your Computer 

last month. The Centre will aim to 
give unemployed young people train-
ing and work experience in micro-
electronics and computing skills. 

IT '82 will end with a two-day 
conference and exhibition at the new 
Barbican Arts Centre in London on 
December 8 and 9 with international 
speakers and more than 1,000 dele-
gates. • 
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REVIEW 
MORPHY V CHAMPION 
T w o MAJOR developments in the last year 

have changed the type of chess computer com-

mercially available. The first is the widespread 

introduction of sensory boards which have 

eliminated the need to enter moves by pressing 

buttons. This greatly reduces operator errors, 

but means that players are no longer obliged to 

learn algebraic notation — something I had 

avoided for years but learned within four 

weeks of buying my first chess computer. 

The second development is the incredible 

speed and strength of the best modern 

machines. New methods of targeting — using 

a superior evaluation function and keeping 

major pieces stored in a separate attack table — 

enable the machines to make the most efficient 

use of alpha-beta searching. This increases the 

speed of move-searching tremendously. Occas-

ionally, however, the program makes an error, 

and takes as long as any of the older machines 

to make a move. 

Strictly for experts 
In the position shown in figure 1, the 

Morphy program playing at level 4 — average 

response tim: 2.25 minutes — took more than 

23 minutes to find its move. The introduction 

of faster CPU chips has also accelerated play 

by a factor of about two, Double speed does 

not, however, imply double strength. 

The strengths of the Morphy/Applied Con-

cepts, March 1981 — and the Champion Sen-

sory Challenger — Fidelty, October 1981 — 

are a great improvement on the earlier 

machines. As usual, wild claims have been 

made about their playing strengths. The 

manufacturers are more modest. Applied Con-

cepts claims ratings of 1800-1900 - BCF 

150-160 — while Fidelity's strength of 1771 is 

given extra credibility by its endorsement by 

the American Chess Federation. These ratings 

all apply to the top levels, but these involve 

excessive response periods. 

The top normal playing levels — around 

two-three minutes per move — would achieve 

ratings of around BCF 130-140 against 

opponents not used to playing chess 

computers. With experience, any competent 

chess player can defeat a chess computer once 

he has determined its weaknesses. Ratings for 

chess computers are subject to considerable 

error. The machine gains by the fact that, 

unlike a human, it cannot make a simple 

blunder; on the other hand, it can never learn 

by its mistakes. 

Targeting can 3lso be carried to its extreme 

to solve chess problems of the "mate-in-three" 

type with fantastic speed. Champion Sensory 

Challenger has taken advantage of this with 

special mace-solving levels. Morphy does not 

have this facility and relics instead on its 

The Morphy and the Champion Sensory 
Challenger are a new breed of chess 

^machine — their power and speed 
would be more than a match for 
the celebrated Sargon 2.5 from 
whom they are both descended. 
John White is the referee. 

normal search to solve mating problems at a 

slower speed. 

Both these machines have fast, lower-

strength levels and can suggest moves to 

beginners. I could not possibly recommend 

cither of these machines to the beginner — 

weaker machines are available at a fraction of 

the price. By the time a beginner could beat 

either of these monsters, not only would it be 

obsolete, but electricity probablv would be as 

well. 

Both machines can "think" while their 

opponent decides his move — they assess their 

response to the move they calculate their 

opponent will make. The machines can also 

prompt their opponent by revealing which 

move they think he should make. Again, both 

these machines offer random selection 

between moves of nearly equal merit — an 

important facility which makes all games 

different. 

Morphy and Champion Sensory Challenger 

owe much of their design to the Spracklen 

husband-and-wife team. Both machines are, 

therefore, descendants of the famous Sargon 

2.5 chess program and both are significantly 

stronger. The Spracklens now work for 

Fidelity. 

It seems to have been the Spracklens who 

pioneered the new generation of super-fast 

chess computers with the Sargon 2.5. All 

programs they have written have been notor-

iously powerful. Kate Spracklen is a tourna-

ment player; Dan worked as a professional 
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The Champion 
Sensory Challenger, 

left, from Fidelity 
Electronics offers a 

top-quality end-game. 
The design of Morphy, 

above, and the Champion 
both owe a debt to the 

Spracklen husband-and-wife 
team whose pioneering work 

on the Sargon 2.5 program 
transformed computer chess. 

computer programmer before devoting his 

time to the development of chess programs. 

The Sargon 2,5 was manufactured by 

Applied Concepts and marketed by Chafitz. 

Chafitz has now withdrawn from the com-

puter-chess market but Applied Concepts still 

manufactures and distributes chess machines. 

The Sargon 2.5 was a chess cartridge which 

plugged into a box containing most of the 

electronics. This limited the program to 8K of 

ROM. The box is now known as the Great 

Game Machine and Morphy is the new cart-

ridge which plugs into it. The Great Game 

Machine lacks a touch-sensitive board — oper-

ation is by pressing buttons. 

The improvements of Morphy on the 

Sargon 2.5 include faster play — its play at 

level 3 has an average response time of 15 

seconds. That is reckoned to be equivalent to 

the 2.5's level 4 whose average response was 

two minutes. Morphy also has a better apprec-

iation of positional play, better castling sense 

and an improved book-opening library. Space 

was made for this bv deleting the unnecessary 

messages which the 2.5 used occasionally to 

flash, such as "You've been practising". 

Morphy also features an. improved end-game 

which is entered only when the remaining 

level of material is sufficiently low. 

Because Morphy is a module, it will be 

possible to replace it at a later date with 

improved modules. Meanwhile, owners of the 

2.5 can buy the Morphy cartridge to update 

their Modular Game System, as the Great 

Game Machine used to be called. An 

important addition has been the introduction 

Figure 1. 
of two further chess modules which allow 

continuous play for one game of chess. 

Although the book-opening library of 

Morphy is better than the 2.5's, it is still not 

very good. The King's Gambit, for example, 

runs only two moves deep in one of the main 

tines. The Grunfield-opening cartridge was 

made available in June 1981, and covers the 

openings in great depth. When the book 

cartridge is exhausted, it gives a signal. You 

then remove it and replace it with Morphy for 

the mid-game play. It is possible to select your 

opening, and to obtain prompts for the next 

move in the opening. 

The end-game seems to start when the 

material count is less than about 25, counting 

a queen as 9, a rook as 5, and so on in the usual 

way. When this point has been reached, 

Morphy also gives a signal. The player can 

continue when Morphy switches in extra end-

game routines. Alternatively, Morphy can be 

taken out and the Capablanca cartridge 

inserted for a powerful finish. Capablanca has 

been available since October 1981. 

Morphy has nine playing levels, of which 

three — levels 4, 7 and 8 — provide the normal 

top playing strength. That is, the average 

response time does not exceed three minutes 

per move. Other levels provide for postal 

chess, faster games or beginners. 

The programmers claim to have taken 

special care to take mobility into account with 

Morphy. This gives the program a surprising 

degree of strategic insight into positions. I 

have frequently found that my pieces have 

somehow become tied up while Morphy 

retains full mobility, and I have found it very 

difficult to free my position. This is a con-

siderable and very impressive achievement by 

the designers. In addition, Morphy will some-

times even make positional sacrifices; for 

example, exchanging a bishop for one or two 

pawns on the weak enemy KB2 square. 

Strategic weakness 
On the other hand, it is curiously obtuse 

about sacrifices made against its own pawn 

formation, and I have often won games by this 

method. Another surprising strategic weak-

ness is the ease with which the opponent can 

inflict isobted double pawns on Morphy. 

These become a terrible handicap in the end-

game — if not earlier. 

The tactical play of Morphy must not be 

scorned either. Although not so fast as 

Champion Sensory Challenger at devising 

combinations, it can easily see six or seven ply 

ahead in mid-game. It will, for example, 

sacrifice a bishop for three pawns in a care-

fully-worked combination involving an inter-

mediate check, as I have learnt to my cost. 

Although the average response times for 

Morphy to make its move are as stated by the 

manufacturer, times can vary widely. In games 

that are either very complicated, or very quiet, 

ihe program frequently overruns its stated 

tournament times, and would lose in a real 

competition. The program does not automatic-

ally adjust its time for thinking according to 

the time it has remaining. 

When the end-game routines are called, 

Morphy slows noticeably. It is apparent that it 

can now see up to 10 ply ahead in some lines. 

Promotion of a pawn now becomes of para-

mount importance, and Morphy will make 

any sacrifice to delay arrival of an enemy pawn 

on the eighth rank, unnecessarily giving up 

several pieces — the horizon effect — to delay 

the fateful move. 

The end-game has always been the weakest 

part of any chess computer's game. The play 

by Morphy is very impressive, and it is, I 

think, the first commercially-available 

computer which could win a simple king and 

rook versus king ending. It plays a bishop, 

(continued on next page) 
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(continued from previous page) 
knight and king versus king ending well, 

driving the king into a corner, but fails to 

realise that the corner must be of the same 

colour as the bishop for checkmate. 

The king is used aggressively and accurately 

in the end-game — I always felt that the 

Sargon 2.5 king adopted a kamikaze approach, 

hurling itself into the fray. Only the pawns' 

positioning leaves something to be desired. 

A considerable amount of theory has been 

amassed on computer chess end-games, and 

the Capablanca end-game cartridge reputedly 

uses look-up tables to find its moves. With 

12K of R O M and 3K of RAM, it is claimed to 

be the only commercial chess program dedi-

cated to playing the end-game. It will also 

recognise draws, under the three-move or 

repetition and 50-move rules. 

Variable vocabulary 
Sad to say, however, it still cannot win the 

king, bishop and knight ending against a king, 

and the difference in the beep tone between it 

and Morphy is disconcerting, Nevertheless, 

Capablanca is a useful addition to Morphy, 

and can look up to 15 ply ahead. 

The Great Game Machine and Morphy cost 

around £295, but can sometimes be found at 

discount prices. The cartridge alone costs 

about £95, and Grunfield and Capablanca also 

cost about £95 so that the complete chess 

program will cost around £485. Grunfield, 

which consists essentially of look-up tables, 

seems to be overpriced when compared with 

Morphy which is the culmination of years of 

research. 

Other cartridges available for the Great 

Game Machine include Borchek draughts at 

about £70, as well as several others. Borchek is 

one of the strongest commercially-available 

draughts programs. The Morphy program can 

also be found in the Morphy Encore machine 

which lacks the capability to change cart-

ridges, but is otherwise the same as the Great 

Game Machine. It is available at the very 

reasonable price of £180. 

Fidelity's Champion Sensory Challenger or 

CSC consists essentially of the older Sensory 

Voice Challenger with a new program. Thus, 

it offers the sensory board of its predecessor, 

64 pre-programmed games against grand-

masters, 64 different book openings, a real-

time clock and a voice in one of four 

languages. 

I thoroughly dislike the voice, and switched 

it off during most of the testing. The voice can 

have its volume or its vocabulary altered, or it 

can be replaced by a beep tone. The 64 games 

against grandmasters are certainly interesting, 

but they must consume a good deal of expen-

sive ROM. I feel that the voice and these 

games should be offered as optional extras, 

with a reduction in the price of the main unit. 

The sensory board is a delight to use, and is 

the same as those of the Sensory 8 and Sensory 

Voice machines. Fidelity also has the most 

enviable reputation for reliabililty, and some 

dealers are offering extended, two-year 

guarantees. The whole unit is built like a wood 

and plastic battleship — excellent. A printer, 

costing around £170, can also be used to pro-

vide a permanent record of the game. 

Inside the machine, the previous Z-80 chip 

and program have been superseded by a 

Spracklen-designed program on a 6502 chip. 

Later models will bear the faster 6502A micro-

processor. The CSC has performed very well 

in microcomputer chess tournaments, winning 

the 1980 World Microcomputer Chess 

Championship and the 1980 North American 

Microcomputer Chess Championship out-

right. The 6502A Elite version won the 1981 

World Microcomputer Championship in 

Hamburg, West Germany. 

As you might expect, the standard of play is 

outstanding and very fast — even by the 

standards set by the other machines. The style 

of play bears surprisingly little resemblance to 

Morphy, despite their common origin, and a 

few features are noticeably different. 

For example, the older Sargon 2.5 was 

criticised for its propensity to exchange its 

bishops for opponent knights early in the 

game. Morphy, however, can hardly be 

induced to make this exchange, with 

important implications for play in, say, the 

Nimzowitsch defence. CSC retains the pattern 

of exchange of the 2.5. It is debatable which 

approach is more correct. 

Other features of CSC's play include the fact 

that it is not so prone to suffering from 

doubled pawns as Morphy. However, it does 

retain the 2.5's curious habit of making a 

move, changing its mind, and moving back 

again in quiescent positions. Equally, in 

quiescent positions, it will sometimes make a 

peculiar king move — sometimes back towards 

the centre immediately after castling. 

Stunning speed 
The CSC does not consider mobility factors 

to nearly the same extent as Morphy, and it is 

easy to inflict a "bad bishop'* or "bad knight" 

on it. Nevertheless, its power in combinations 

coupled with the speed with which it performs 

them makes it easy to see why it has done so 

well in computer tournaments where ability to 

play accurately is more important than the 

ability to form a plan. On the other hand, 

Philidor has also done well in tournaments 

precisely because it can form simple plans. 

CSC makes automatic moves at once — 

those situations where only one move is legal 

— unlike virtually all other chess computers 

which spend a long time calculating the 

opponent response. Obviously, when this 

happens, CSC is unable to prompt the 

opponent. Simple, strong moves, such as 

captures, are also made at stunning speed. 

CSC can be programmed to complete all its 

moves within certain time limits. It adjusts the 

speed of its response according to the time 

remaining, and can never lose on time. This 

important facility means that at corresponding 

time levels it is at a disadvantage with respect 

to Morphy, which will always calculate its 

moves to completion. This is a criticism of 

Morphy rather than of CSC. 

There are eight levels available for normal 

play, with further levels for problem solving 

— which is particularly easy to set up on the 

sensory board — mating problems and postal 

chess. The eighth level takes an average of six 

minutes to make its move, while the sixth level 

takes only three minutes. CSC takes little 

more than a minute to find the correct move 

for figure 1 — this does not. of course, imply 

that it chose it for the same reason, and it gives 

a different prompt compared with Morphy's. 

Useful for openings 
The opening library or' CSC is well varied 

and relatively deep in many of the main lines, 

leading the machine well into the middle 

game. Unusually, the hook is accessible 

whether the human plays from the top or 

bottom of the board or as black or white. 

Unusually, too, the opponent can ask for a 

prompt for his next book move while the 

machine is still playing from the book. This is 

useful to teach openings. 

Fidelity does not give much prominence to 

the quality of CSC's end-game. This is surely 

a mistake, since the end-game play is 

absolutely first class — the best that I have 

seen in a commercial chess machine. It plays a 

rook and pawn versus rook ending brilliantly, 

looking up to 10 ply ahead at the higher levels, 

It can give mate with a king and rook versus a 

king, but, like Morphv, drives the enemy king 

into the wrong corner with a bishop and 

knight. 

The end-game play of grandmasters is well 

known to be the greatest difference between 

them and the rest of us, and their play has 

been studied for many years by psychologists 

and others in an attempt to find why. These 

attempts have largely been fruitless — grand-

masters themselves admit that they do not 

know how they assess positions. 

The end-game play of all Spracklen-

designed programs is very strong, and it seems 

that they have managed to pin down the 

ingredients which make good end-game play. 

A book entitled I low lo play the end-game in 

chess by these two would make fascinating 

reading. 

The Champion Sensory Challenger costs 

about £330 — and may be found at discount 

prices — and the board can also be used as a 

board between two human players when no 

illegal move will be accepted. It is dis-

appointing to note that the program is not 

supplied on an interchangeable cartridge — 

particularly sad since this facility is available 

on the down-market Mini Sensory Challenger. 

CONCLUSIONS 
• Morphy and Champion Sensory 

Challenger justify their reputations as 

two of the most powerful chess com 

puters on the market. 

• Morphy is supplied on a cartridge 

which can be extended by contiguous 

play or by replacement at a later date 

with a superior version. 

• CSC is faster and superior at playing 

mid-game combinations — at equal 

response times for those who like a 

real battle, and plays a superior end-

game. 

IMorphy plays a more human style of 

chess, which a positional player will 

appreciate better 

I CSC is less expensive than the full 

Morphy Grunfeld-Capablanca combin-

ation and has a sensory board and 

also the voice-if you like it. 

II can strongly recommend both 

machines. 
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ELECTRONIC GAMES 
COLOUR CABTWDGF 

m 
r . V . GAME^ 

T.V. GAME 
" R 

\ 
SEMI.PROGRAMMABLE TV . GAME 
• 4 Cartridges * Mams 
Adaptor f J Q 
Norma! Pnce £73 J U O ? j 
N O W R E O U C E D TO va-

' . 50 

FULLY PROGRAMMABLE 
CARTRIDGE T V GAME 
14 Cartridges available 
Normal Puce £87 86 
N O W R E D U C E D TO: 

£59 
• NC VAT 

ATARI 
T.V. 

GAME 

SPACE INVADERS 

CHESS COMPUTERS 
15 

MANY I 
ARE COVERED BY 
THE EXCLUSIVE 

VSIUCA SHOP 2 YEAR GUARANTEE" 

W e carrv a range of over 

different Chess computers 

Electronic Chess 

Chess Traveller 

)Chfs,s Challenger 7 
, Sensory 8 

Sensory Voicu 

SPECIAL OFFERS 
VOICE CHESS CHALLENGER 
formal Pnce £246 NOW £135 00 
SARGON 2 5 SORIS 2 5 
\ormai Price £273 70 NOW /199.9& 
AU pt.ces tnifode VAT 

f 2 9 . 9 S 
£ 3 9 . 9 5 
£ 7 9 0 0 

£ 1 1 9 . 0 0 
£ 2 5 9 0 0 

T ie rrosi yopuTar T V Game on 
market with a range of over 

40 cartnoqes including SPACE C 
INVADERS with over t 1 2 J U 7 9 . < 
games on one cartridge ,rC VAT 

TELETEXT 

•Hand-held Invaders Games ava'labf £19 95 | 
- Invaders Cartridges available II> In 

AUR: ftADOftm Act If Owe PMl'PS GfOOO 
- Cartridge* alia available lor 

MATTEL lELlfuG ROWTRON 
DATABASf INKRTON 

ADD-ON 
ADAPTOR £199 

.IK VAT 

THE RADOFIN TELETEXT ADD ON 
ADAPTOR 

Plug trie jajpfw mlo the ar/rd' SOCHel 0< rout 
colour ' V and receive Ihe CFFFAX and 
OPACLl television information services 
THIS NEW MODEL INCORPORATES 
' Qeubi? ris^M ^njijcipi ftaciiu • If .if PAL Colcu' 
• Meit't BBC & iBA tvoddtiW (per.ilicanons 
' Pus* fcuttoi oar̂ n 
" Unnecessary 10 mmove ihe unil to rtjlch normal 
TV prô tmngf -

* G0KI ptAI6(t CirCl.'l fcoalij lor 'ek«l> <K 
• New SUPERIMPOSE NTOT F-JIHI lac.IIIV 

SPEAK & SPELL ADDING MACHINE 
( r 3 

\ Normal Price £49 9S 
NOW REDUCED TO 

£39 

11. 

rn ,nc 

.50 VAT 
Teach your child to 
Spell proper lv with 
this unique learning 
aid folly automatic 
features and scofing. 
Additional woid 
modules available to 
extend the range of 

words 

OLYMPIA HHP 1010 
Normal price £57 2! 
NOW REDUCED TO 

£34 s, 
Js%rt O'd-̂ ary paper 
No «eeo co DUV expensive 
rneimal pase<-

Fast jOdi -Hing PRINTER 
C A L C U L A I O R 2 I-nes p*-
second 10 digit capocii> 
Uses normal aodin̂  
machine Wit Baitcry ot 

mains ope*atec 
Sue 9Vv*WK2V 

JJfgfdr D>ff«) A 

24 TUNE 
ELECTRONIC DOOR 

BELL 
Normal Puce £19 70 
NOW REDUCED TO 

£12 

HAND HELD GAMES 

EARTH INVADERS 

.70 Ê VAT 
piavi 24 different |Vne$ 
with separate speed 
contro l and volume 
control Select the mosl 
app'opriale tune (or your 
visitor w .n appropriate 
t-nes for different tim«<;of 

me year! 

MATTEL T.V. GAME 

Tre mosi adtancec T y 9 i n in̂  JO 
CJ'I' DJCI JVJ ab*e Ac<- ^ 4 ^ 
on KCyBOARO COTN.NGFC I M M If . 
soon 10 COnvCM W % R . 7 J . ' A ' | 
VIATT6L L<>a home c amp j-r<- Aitf itiK RAM *ully 
enpaidaWe jnd p'otjrammable ir Vlicrosoh Hatic 
.Olhef Acĉ acieti will tie Idirtmthevear . 

These invaders a»e * b'eed 0' c«aiuf# n.;herto 
urAiOrtn '.0 mgn Tt̂y <A«\no! OC killed by 
iradlior^l - must W by^eo Tht? 
baule conducted in a mare sv̂ e'e squads Ol 
l̂ipns home iroops TĥoAty 
eliminating :hem-* bs f 
digoing noies a id* M % >nc 

^bufvmgihem VAlj 

H A N D H E L D G A M E S 

GALAXY 
1000 

Tn« 2nd gcntyji on l>aui> Jnvâev Tî  
navitf ff grouped and have a secm.n^u 
SmPPH- or WitrilJS Ihe arsenal -S 
I T.LED 10 |W*1 250 MISSIL^ lo BE MUNCHED TRO-N 3 
missile tutions rou h^^ ro the invaders 
andmg of H o n A j A 

^oelencr ̂  J U X %0 m W VA f A 

THE OLYMPIA — POST OFFICE APPROVED 

TELEPHONE ANSWERING MACHINE 
WITH REMOTE CALL-IN BLEEPER 

This tflJpphone answering machine is manulact-reo O'ymp a Business V.achinos one ol 
largosi OKice Equipmant mtinulKiurers in the U < 1: 5 Juliy POST OfFlCE AP̂BOVEO and w.l 
jnswti and record messages 24 hours a dav VVitn your remote call-in bleeper vou can ieceivc 
tnese messages by telephone wherever you are n tic wsr.d The remote call-in deeper acuvaiest̂ e 
Answer Record Unit, which will at your command repeat messages keep or erase mem and is 
activated Horn anywheie in the world, con your retur-to vou' nomeor oltice Tne machine can also 
be used for message referral, if you have an mgem appointment Du'areenpecimg an important ca > 
simply record ihe phone number and location where you can be reached With optional extra 

bieepers if 13 each) thu faculty can be 
extended to colleagues and members of 
the family Usmg a C90standard cassette 
vou can record as many as 45 messages 
Tne announcement can be up to 16 
$e«onas long and the incoming message 
up to 30 seconds lona 
T>ie machine is casv 10 install anocomes 

lull instructions It is easiiv wired to 
voui junction bon with the spade connec-
tors provided or alternatively a jack plug 
can be pf ov ided to plug mtoa;ack socket 
Most important ofcourse s thelact that 
It IS lull* Post OFFICE APPROVED 
Tie price of 11 3S (mc VAT* includes t̂ r 
machine an eiira-̂ ght remote call-in 
B rrpei the microphone message tape 
A C mams adaptor The unit 15 
9 . x6 »2' .• and is fully guaranteed for 
12 months The telephone can be placed 
directly on the unit no additional des* 
space is required 

£135 

PRESTEL 
VIEWDATA 

1 • t r»triTiii*«nT • KO*l 1 m i H T I I AHV(L * lUMtKHt * C-«€t «wtf?tfl * «TC*IC* 9 *oo>« ft •r*,*«m><« * >*DIC«k.. lICM * C.CMU«« AOViri f tMO îHC * COOM *C* ta.1 * C [•_<«•» JO~ .CM MOl/tllC • HC«H.tH 
9 Î OHWHT tCM tr.mc.m~u • • w • ri,™̂  A Cwl iit 

The ACE TELCOM VOXTOCO PresieJ View-
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colour ot bl«ck & white 
Features 

Simplified conirois fo» qu<* eas* ope'Jtio" 
Special graph <s feature lot n»jjh 'esoiuf«on 
Sidle ot '.nc an microprocessor corMro"*' 

— Sidndaio »emo<e leiepno^-?<i?ivaawitnP'esi^i 
ktvf * c 

— Auio du'lBf mcorparaied lo' eas» Picsrel 
acquiŝ ! on 
T»ge pAL colour encode' reiiab'r lC 
chionna îter and deia line incorporated ro* 
minimum picture interference rnsnrnum 
fidelity 
includes ccivei.ffni Tv — P'este" sv» ic»̂ o* 
Eas'̂  conr*c(ed lo $iend»»d to"-* o' o<f»ce 
te'ephe^e line* 

— F«Hv Posi applied 

™f<?"'£228.85 -
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r^co^ 
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CAitERS ^VfiCOMf , r cv*?o — 
V-^'-lv S-Hw >'dd» lExJi- N C V.-4 -J TKw'Wj. • . rf Llpr- % f r.,1̂ , |lt,„, 

• } vEArt OuaAAMI 1 All ^-.mj J .- I.-Wf ,; 1 • i u i ^ v j ' r f f i i ^ i - a ^ * 
cowered fcr } uua-J '̂ff 

1 IIAr^ (,i*nl>l HtAMNQ a-f • • A - % .--J- r-yirvr^ i f it'* .f 
Y JJM <T** ALLL QF* VCU J 'H'I 'IFFV'"C 
M -Pfl Sfflvice Av» Aftw - Jt- .... . • ̂  ,iltyjniee 

• COMKt tilrvi ffliCES \\r --a.' "}•, i.rw^n 
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GAMES 
MYSTERY AT THE HOUSE 
No-one has ever left the House 
of Treasure alive to tell of the 
fortune it conceals. Now Chris 
Davison's adventure beckons 
to you. 

THE TROUBLE WITH mosi mini Adventure 

games in Basic is that they tend to suffer from 

one or more of the following: 

• You find monsters, kilt them and collect 
treasure indefinitely. 

• You can move only forwards and to the sides 
— one cannot retrace one's steps. 

•The adventure lacks any aim, and if it does 
have one, it is the same each time. 

•They are very difficult to amend without a 
great deal of fuss and wasted time. 

In my mini Adventure, I hope to overcome 

most of these problems. Without divulging too 

many secrets, let me first explain the objects of 

the game. 

You are at the entrance of a very old house 

which is rumoured to contain a huge hoard of 

treasure. However, no-one has ever left it alive 

to tell the tale. This adventure is not as simple 

as it looks and took me almost a month to 

solve. I have succeeded only once since then. 

Your score is kept throughout and is calculated 

on treasure, monsters, strength, time, keys, 

tamps and so on. 

I will try to explain how to delete, expand or 

otherwise alter the program to suit your needs. 

The progam is written in XTAI . 2.2 Basic 

for the Sharp MZ-80K, and when run 

occupies about 14K. — 13.2K to be exact. It 

should work with only minimal alterations on 

any micro running a Microsoft-type Basic. 

Graphics can be added very easily using a sub-

routine which is called from the description 

routine. 

Routines 
0000 - 0060 Dims, call various set-up 

routines 

0070 - 0200 Actual program — calls all 
other routines 

1000 - 1250 Set up house details 
1300 — 1396 Set up treasure, monsters and 

other variables 
1400 — 1470 Options 
1500 - 1530 Output of descriptions 
1600 - 1650 Your choice - e.g., north 

south 

1700 — 1810 Move, calculate position of 
walls, etc. 

1900 — 1930 Explore 
2000 - 2050 Open 
2100 - 2160 Stairs 
2200 - 2260 Trap 
2300 - 2380 Key 
2400 - 2460 Lamp 
2500 - 2540 Trigger 

2600 - 2650 Cellar entrance 
2700 - 2780 Door 
2900 - 2970 Desk 
3000 - 3040 Cupboard 
3100 - 3150 Clock 
3200 - 3240 Piano 
3300 - 3350 Dead 
3400 - 3450 Clue 
3500 - 3586 Comblock etc. 
4000 — 4195 Monsters 
4200 - 4330 Status 
5000 — 5060 Kidnapped 
5100 - 5270 Treasure 
6000 - 6060 Strength 
7000 - 7270 Treasure or trap 
8000 - 8200 Instructions 

As you can see from the list of routines, it is 

very much a modular program, and as such is 

very simple to alter to suit your needs. If you 

wished to change the piano for a wardrobe, 

you place your new routine at 3200-3240. 

I f you wish to plot the graphics for a ward-

robe, you could do it within the routine or call 

a new routine to do so. This new routine could 

then be used as the base for all your other 

graphics routines. 

Those with computers of limited storage 

could use this idea to fit the program into their 

available memory. The routines are reason-

ably self-explanatory; nevertheless, I have 

provided a list of variables and the details of 

the two main arrays. 

Variables 

M( , , ) 

T< , . ) 

— House details 
— Treasure details 

D$< ) — Descriptions 
MM$( ) — Monsters 
AS ),Bl ) — Location of clues 

Tl$ — Time 
CL$ — Clue in string form 
CHS — Your clue guess 
A$ — General 
A,B,C,D,E,F — Numeric general workhorses 
XX , YY — Cellar exit 

X , Y — Your location 

2 — Your level — floor 

ST — Strength 
L — Lamp 
K — Key 
MK _ Monsters killed 

SC — Score 
CC — Clues collected 

MO — Monster flag 

TF — Treasure flag 

Both M( ) and T( ) have numeric terms 

which represent some description. These are 

used to access the routines as well as to cal-

culate the walls, etc. 

What the codes mean: 
M( > T< ) 

0 External wall N/A 
1 Hatl Trap 
2 Locked door Key 

3 Open door Lamp 

4 Staircase Trigger 

5 Desk Cellar entrance 
6 Cupboard Clue 
7 Clock Comblock 

8 Piano Treasure 
9 Chair N/A 

10 Statue N/A 

11 Fireplace N/A 
12 Bookcase N/A 
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OF TREASURE 

Each of the three main floors — expanded to 

as many as you like by re-dimensioning and 

incrementing the For-Next loops in the set-up 

routines — has a standard hall layout: 

X H X 

X H X X 

H H H H H H 

X H X X 

X H X 

X H X 
The data string gives the computer a 

random choicc of places to put the doors 

which are marked with crosses in the diagram. 

These positions vary on each floor. 

You may have noticed that there are no walls 

in M(„). They are calculated by the fact that if 

you are in a hall, you cannot see anything 

where M(„) exceeds three — clock, cupboard, 

etc The same idea holds true when you are in 

a room — that is, you cannot see the hall. The 

treasure is distributed randomly. However, its 

position may depend on what is in the corres-

ponding M(JJ) array. 

If you wish to add a new routine, there are 

one or two points you may wish to know: the 

routine* are called by the On-Gosub at line 

2010; should you wish to add a new treasure 

routine, there is a similar On-Gosub for 

treasure at line 1920. 

0 REM 

REM *+ 
REM * * 
REM ++ 
REM * * 
REM ** 
REM * * 

TREASURE HOUSE 
bY 

C.J .DAUISON 

6000 
Y=VV THEN GOSUB 5000 

* * 
* * 
* * 
* * 
* * 

i n XTAL 2.2 BASIC * * 
REM 

8 CLS 
9 GOSUB 8000 
10 REM HOUSE MK I 
20 DIM M(7 f 7 > 3 ) ,T< :7 , 7 , 3> ,D«<12> , hM$C30 ) . f lC4 ) ,B<4> 
30 RESTORE 
40 GOSUB 1800 
50 GOSUB 1300 

55 PRINT "DHIT ANV KEV TO PLAY":J=INCH 
56 T l t = , , 000000 " 
60 CLS 
70 GOSUB 1408 
80 GOSUB 1680 
90 IF INT<1+6*RND<8>>=4 THEN GOSUB 4000 
100 IF ST< 1 THEN G0SU6 
110 I F Z=0 AND X=XX AND 
200 GOTO 70 
1609 REM SET UP HOUSE DETAILS 
1010 FOR 6=1 TO 3!FOR A=1 TO 6 
1020 M<A,3,B>=1:M<3,A,B>=1 
1030 NEXT A ,B 
1040 B=INT<1+6*RND<7>> 
1050 FOR B=1 TO 3:M<A,3,B>=4:NEXT B 
1060 DATA 2 . 2 , 1 , 1 , 2 , 3 . 4 , 1 , 5 , 2 . 6 , 2 , 3 , 1 , 4 , 2 , 5 , 2 , 6 , ' , , 4 , 5 , 4 , 6 , 5 , 4 , 6 , 4 , 9 
1070 FOR F=1 TO 3s RESTORE 
1080 READ A : I F A=9 THEN 1120 
1090 B=INT<1+A*RND<9>) 
1100 FOR C=1 TO B:READ D.EtNEXT C:M<D,E,F>=INT(2+2*RND<5>> 
1118 IF B=A THEN 1080 ELSE READ D,E:8=8+1:GOTO 1110 
1120 NEXT F 
1130 FOR C=0 TO 3:FOR A=1 TO 6 :F0R B=I TO 6 
1140 IF M<B,A,C)<>0 THEN 1180 
1158 M<B> A,C>=INT<5+8*RND(3>> 
1180 NEXT B , A , C 
1190 FOR D=1 TO 2 
1200 P=INT<1+6*RND<7)> 
1210 B=INT<1+6*RNDC7>> 
1220 C=INT<1+3*RND(5>> 
1230 IF M < A , B , C X 5 OR M(A,B ,C>>8 THEN 1200 
1240 IF D=1 THEN T ( A , B , 1 ) = 5 
1242 IF D-2 THEN T<A,B ,C)=7 
1245 NEXT D 
1250 RETURN 
1300 REM OTHER BITS 
1310 K=0 :X=3 :Y=6 :Z= l : L=0 :TF=0 
1320 DATA HALL,DOOR,DOOR,STAIRCASE,DESK.CUPBOARD 
1330 DATA CLOCK,PIANO,CHAIR,STATUE,FIREPLACE,BOOKCASE 
1340 FOR A=1 TO 12: READ D*<A>:NEXT ft 
1350 MO=0:ST =1001CL*=STR» <1NT <1000+8999*RND(7)> >:CC=1 
1360 FOR A=1 TO 6:FOR B=1 TO 6 
1370 MCA, B, 0>=INT<5+8*RNO(8>> 

1380 NEXT B,A 
1381 DATA TROLL,GHOST,IMP,BAT,GIANT,ZOMBIE,GROCKLE,HOUND,DEUIL.KOBOLD,RAT,XORN 
1382 DATA GOBLIN, ORCUS,HYDRA,SERPENT,BASILISK,PHEONIX,MEDUSA,SALAMANDER 
1383 DATA GARGOYLE,BEHOLDER,JUBILEX,GOLEM,UfitIPIRE,HELL HOUND,GUARDIAN,ORC, ELF 
1384 FOR T=1 TO 29:READMM*<T>:NEXT 
1385 XX=INT<l+6+RND(8)>:W=INT<1+7*RND(7>) 
1386 FOR fi=l TO 6:FOR 8=1 TO 6 :F0R C=8 TO 3 : I F TCA,B,C><>0 THEN 1388 
1387 fF INT<1+7*RND<7>>*5 THEN T(A ,B ,C>=8 
1388 IF INT<1+4*RND<7>>=2 AND T<A,B,C>=0 THEN T(A,B,C)=INT<1+4*RND<8)) 
1389 NEXT C ,B ,A 
1390 FOR A=1 TO 4 
1391 B=INT <1+6*RND C 8 > > J C=INT <1+6*RND < 9 )> :D=INT <1+3*RND< 6 > > 
1392 IF T<B,C,D><>0 OR M<B,C,D><5 OR M(B,C ,D>>8 THEN 1391 

1393 T<8> C,D>=6 
1394 NEXT A 
1396 RETURN 
1400 REM OPTIONS 
1401 PRINT 
1410 M=M<X,Y-1 ,2> :A»="Nor th " 
1428 GOSUB 1500 
1430 M=M(X-1 ,V ,Z> !A$="Ues t " 
1440 GOSUB 1500 
1450 M=M(X+1 ,V ,2 ) :A*= "Eas t " 
1460 GOSUB 1500 
1462 M=M(X ,Y ,2 ) : fW» "By t h e s i d e 
1464 GQSUB 1500 (continued on next page) 
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(continued from previous page) 
1466 V. i . 2> !0 *» -Sco ih • 
1468 sosue 1300 
1170 RETURN 
1300 R£J1 DESCRIPTIONS 
1310 IF <<«<x ,v . z> - t OR m c x . v . z ^ j A i C ' M i ' OR h=0 TH£h RETURN 
1515 IF <M(X.Y,Z>>4 OS; MCX,V,2)-3> AHC> M s nirt' » . 5> THEM RETURN 
i 3 i 6 :F M<X.v.z>«2 » o Hr-4 tHEH RETURN 
1320 PRINT A * ! ' 0( rd« IS 4 - . [>« ' ! ( • 
1530 RETURH 
16©0 REM VOUR CHOICE 
1610 PRIHT *B(lJnOi.'e <2>erolOr4 .3)OD«n 4 > | l l l u i ' 
1623 PRIHT 
1630 A«IHCN-48: IF A< I OR A>3 THEN SOSUE:420O:ijOTO 160* 
1640 ON FL sosue 1700.;900.2000 
1630 RETURN 
1700 ran MOU£ 
1716 PRINT " < l > n o > l h l 2 : » o u l h t3>ue»t l>eas t " 
1730 0-1NCH-4S: IF A . l OP A M THEN 1730 
1740 IF 0»1 THEN C — 1SEU0 
1750 IF A=2 THEH C r * l : 6 = 0 
1760 IF A«3 THEH C" f l : e« - I 
1770 IF A?4 THEN r - 0 ! 6 > * i 
1780 . i t f nx *B .v *C ,Z> 
1761 IF THEH RETURH 
1785 IF rKX ,Y .2 )»3 THEH GOSUB 1700!GOTO iseo 
1786 IF H<X,V,Z>-2THEH GOSUB 2700: IF M-4 TrtDJ FETUFN 
1790 I F <cn<X,v.Z?=l OR M(X.V.Z>-4Jf l(C' i 4> C* t < n RETURN 
1791 IF <M<X. V .Z ) >4 OR H<x.v.z>"3' AX1 <M-5 » C MOJ> THEN PETlfN 
1792 IF M(X.V.Z>=2 AND 114 THEN RETURN 
1800 X=X»6iv*v»c 
!B10 RETURN 
1960 REM EXPLORE 
1910 IF l1<X.V,Z>-4 THEN GOSCfi 2100:S0T0 19*0 
1920 OH T(X.V.2> G0SU6 2208 .2300 ,2400 .2W.2 f .00 .1230 . l250 .51C® 
1930 RETURH 
2000 REM OPEN 
2010 cm n<x.v.z> sosoe i 9 j e . r 7 e > o . ; 7 o » . i ? j o . 2 » « . M e « » . ; i « . ; ; w 
2020 IF M<X,V.2>>I OHO MCX.V.ZX9 » C M<X.V-J><>4 T>€N 
2030 PRINT " I ' v e never e « r * d a ":0*<MO<.V.Z>> 
2040 PRIHT "and i d o n ' t i n t e n d t o i t o r i r t o u " 
2050 RETURH 
2100 REM STAIRS 
2110 PRINT "Cl i rsb u» Or dour,?" 
2120 PRIHT " I o r 2-
2130 0- INCH-4S: IF ( X I C* f»2 TtCN 2)36 
2140 IF <0-1 (WO Z'3>C*<A*2 (M> 2«1) TpOi FRINT "VOU car, " i ' "IOOTO 2130 
2130 IF 0=1 THEN Z*2*| :ELSE Z - Z - l 
2160 RETURN 
2200 REN TFflP 
2210 PRINT 'CONGATULATJONS, . o v ' v * j u s t f o w d a t r o * " 
2220 A"INT<20t3O»RHDC?>>:PRINT 0 : "of rou t t n n f t h n o u s m « us«o ue" 
2230 ST-ST-fi 
22*0 PRINT "Veu arc l u t k y j / o u a r t : - . i l I a l i v e . t u t cei l * Just ! " 
2230 PRINT "Tread nore c a r e f u l l y I n f u t u r e , . . , " 
2260 R£TL«1 
2J0O fifft KEV 
2J I6 PRIHT "Vou hot-e j u e l f o t r i d a kev.heuever t t may <.* ] ! fc« fcoJbytrorMd'" 
2320 PRINT "flDo vou >-<oni n? " :0= INCH 
2330 IF A<>8? T>£N PRINT "NO, .OK J u i l >OUP i t I f t RETURN 
2340 IF INT ( l f9«RHDl7)><>3 ThEN PP I NT "The b« , 4 >cui 1 " I K - 1 ! T ( X . V , Z> . OiRETLRH 
2330 PRINT * . . . « B C C « » * * ' " 
2360 PRINT -0 BOOBVTRAPPED'" 
2370 GOSUB 2220 
23B0 RETURH 
2400 REM LMT 
2410 PftlHT *0h f.o.on? la .w v o u f i f o r tMt t o K i n J * 
2420 PRIHT 'Do >Ou uant i f - r f i - I H C H 
2430 IF fl<>09 THEN PRINT •HO * 11 RETURN 
2448 IF !HTC1*9*fiN0(8>)<>7 THEM L«1! PRINT'Thi lane l i rourft T<X. V.r>-8lRETUO» 
2430 PRIHT "Oh dear t h i s lono M i n ' t f o r s a l e ' ou t o i t r o u b l e . . . . ' 
Z460 GOSUB 2SC0tRETU») 
2300 REM TRIGGER 
2303 IF M0»1 THEN RETURN 
2510 PRINT "WELL CONE It ' IOT* 
2320 PRINT 'Vou 'ne Just d isturbed a l l ttie o r r t b l e U t i l e o u t i 
2530 PRINT " B e l i ' - I ne your t n 'Or fun nou ';M0»1 
2540 RETURN 
2603 REM CELLftf ENTRRIICE 
2603 IF Z O l THEN RETURH 
2618 PRINT "UcM u » l l u e l l loot: >Ou'uf found" 
2611 PRINT "Ves tue t e l l o i r e r i t r a n t e ' " 
2615 PRINT "CO VOY UBHT TO 60 [N?-!FL«IMCH 
2620 IF (X>89 THEN PRIHT 'CK-irerURH 
2630 IF L - 0 THEN PRINT ' T o u i h . rou '11 need a lono! "iRETURN 
2640 Z .0 t PRINT "Ssed luci<":a&SLe 2538 
2630 RETL«N 
2780 REM COCR 
2710 IF n<X,V,Z>s3 THEN PRINT i n t n oeen":FETLRtJ 
2720 PRINT " t h e door i s locked" 
2730 IF K O I THEN PRINT "r<Xs w i l l nitJ 0 ke> l o » f n i<":RE7Ufitv 
2740 PRINT "do you t o unlock i t ?"IO»1NCH 
2730 IF fl< >89 T ^ N PRINT " s u i t >our>e I f 1 ":S£TLRN 
2760 N<X.V.Z>=3:« INT " t h e dOCr l i ^aer," 
2770 IF INT<|f9»RfO<r>>-3 ThEtJ PRINT " t he k t v n i n the l o c l i ' i l - ' O 
2780 RETURN 
2900 REM C€SX 
2910 IF !NT(l*3«RNO<8»<>2 THEN 2750 
2920 PRIHT -The desk i s jonned.do rou u n h to for te il'-JB-lHCH 
2930 IF B O B ? THEN RETURN 
2940 ST-ST-!NT<l«10->RHt>(S>>iPRII<T "UIGGGH. oo«n«d n ' -
2950 IF THEN FRINT -uaste ol t i n e , Jt i «-„(My "rPETURti 
2960 OH T(X.V.Z) G0SU6 1250.230O.24e0.2300.:600. 3400,3300 
2970 RETURN 
3000 REM CtFBOfiRP 
3010 IF L - 0 THEN PRINT " I t i t o o oa ik t o see - i ou need a iRETURN 
3020 IF ]NT<l*9*RH0i2>>»4 THEH PRINT "Voui la. iss b lour. out " • L-OiPETUfiH 
3030 G0SU8 29SC 
3040 RETURN 
3100 REM CLOCK 
J! 10 FRIKT ' C ' t w w w t ' t l n door 15 i l r f f and t h i s ueal.ent .Ou" 
3120 Sr«ST-INT<i.3«RNI' i9>> 
3I3C IF lNTt l -o-RHD(8>>«4 THEN G05U6 4000 
3140 QDSLV 2950 
3130 RETURN 
3200 REM PIANO 
3210 PRINT "Com ro t u ! at l o n t . v o u found a KEV 
3220 IF T<x.v ,z><>2 THEN FRINT -put then e « i n no t t P tano i have 
3230 SOSUB 2956 
3240 RETURN 
3380 REM ENC> 
3303 PRIHT 
3310 PRINT -NS HA.. . THE MOUSE H(iS CLAIMEI- AHOTHEP tOC'1'-" ' ' 
3320 PRINT -THE TREASURE LIES HICCEN-VOU HWE FflJLEI1* 
3330 PRINT 'YOUR FIliAL STATUS IS * 
3340 iOSuE 4220 
335C GOTO 4309 
3408 REM CLUE 
3410 PRIHT -VOU HAl>E FOUND A C H . t . . . ' 
3420 CC-CC»UIF CC»3 THEN PRIHT "THE lOST ONE vou LL IIEEI-" 
J430 PRIHT 'THE NUMBER IS • iMICHCLf • CC. I >1 ' REMEMBER TT * 
3440 T<X.V,Z>-0 
3430 RETURH 
33ee REM COMBLOCk 
3310 PRINT 'VOU HAUE FOUND THE FLflCE TO DEPOSIT V(H>P CLUES' 
3520 PRINT 'ARE VOU READV TO TR1.' " ' t f t«IHCH 
3330 IF AOB9 THEN RETUfH 
3340 PRINT " I ENTER T * CCOE.Wir AFTER CHECK IN6 fRESS -CP ' 
3350 INPUT " • • • • f " ;CH« !CM»»" ' -CHt 
3366 IF CHtQCL* IHE-S PRINT " WRONG. HAUE F i l L E P . - H X l ME1GOTO 3300 

35710 CC INT METRLLLLHNT IVF'C KWE I.CLL RR.' FRIENT-
3 5 » TF=| 

:ziz xrae •).>» 
<jOTC" 4W? 

41100 PE>1 rClftTEPJ 
4(<10 IF TJ-Crr RETURH 
4020 fi-INT- lOr tKHO'B. ' . ' iE-A ' IST' ] . 4 » t K • 
4030 FRInT "b .ON HAVE .<ust :or>t'0rsit J l 
4040 Pf i r iT l w < a ; t P p J t i T • BUha 1 <K .JI, UI:I M ' 
4050 PRINT I - R< 1 (cat i 2 j w t t a o i Z Qi.-tl< 
4(iut> t = IN<:n-4?: IF C I OF t T -HEi. 
4070 OH C GOTO 40S0 .4 : ; g . 4 ' . r o 
J080 ; f IIIT, l -»>RNt, .« i . -HEM FEINT - E l :sped ' 
4090 PPIIIT "a - tMK» 'A>( - does not l i t ? CI- . , ; !^^ ; 
4100 FRUIT -he a t t a c k t > f o o d lut> " 
4120 PRINT 'The " iMM»(A f i ' h . j ; ' i g i n t r •.,.•; 
4129 PRINT *Stm«i s .our »#«< . t o t ' . r •!:•.>»;« TH£h 41:5 
4126 PPINT 
4130 FT=ST-U 
4135 UH>*IHT: 7- ' : 
4140 « ! I IT 'Vour cvnth "•< iwi» j-: 
4145 F'flwT 'Stccnjtri .Jnit;-

4132 E-E-C:IF B< 1 THEN ST-ST-BIFPINT- OY >T J 

4154 ST»ST-C*2IPRINT ' h i s h i t LEAVE: • • ; * • •- I " : 
4 l 5 i I f IT t THEN FT£TUR?J:£!_S£ 4123 
4] , j ; i O«U4T'.l*20«fiH(K6>):PRINT r i t r . - i . . . •• . . . . 
4170 PRINT "CHOOM o r*A'£<r t i n 1 )••; ': 2- " —T 1' - - .'" i 
41£IS [F E»INT< L*(20-II>«RK><S • • THEN £.T=ST»I!« INT X 
4 1 » FFINT H I MGU LOSE"t ;T 'ST-A 

FETyFtj 
4200 S£« STftTyS-
ALIO ft INT 'STT.";'.*- CUFFENT STCITU: I ; 

FflrvT' M ' 
422? FRJNT '•̂ TFTMJTH , , . , , " L S T 

FRir.T ••ncwiTERS HLLEC> 
4233 FRINT "TREASURE "iTf 
41-0 FRJIlT -KEV "iK 
4250 FPIHT "LATFP ")L 
42i0 PRINT "CLUCS ":CC-I 
4270 FPINT "LEIJCL 
4280 PPjNT "CCWt'lHftTES.... "!XSV 
4290 PRINT-TIME - :L E F T » ' T1 « , 2 m ' I - I M I M ' T : « . 3 . 2 i ' : ' t P | 0 » f f * ( P « 
2' 
4300 SC»RIR»LOO*TR*LO*(K<L>4 10«ST-T'(LLILEFT«'TL*,4 • 
4301 IF CC=3 THEH SC=SC*2 
4302 IF TF*! THEH SCr>SC»2 
4303 PPINT -SOMXIP SCORE IS 
4303 PETUPI1 
4309 FRINT 'AST'O VOU UANT ANOTHER « T " I 
4310 (S=INCH:]F 0=89 THEN PUN 
4320 CLS 
4330 EHC< 
5000 REM i; I CHAPPED 
SO.O PRINT "uoooooooooosh .• ou .•< j u s t found a t r -avel ajcrr t ' ' 
5020 PRINT 'And you hauc been i idnopoed ond r«U<Sf< l s o i e w i e r f - b u t whe re ' -

3030 X«INT<I*64RHD<e>> 
5040 VP!NT(1'6«RND<8>> 
3030 2=INT(L-3-RND<7>) 
3060 RETURN 
5100 PEM TREASURE 
5110 A*INT<t»90O-Rtlt><9>> 
3120 PRINT "Vou have f o u n d ' i A s ' P i e c e t of f o l d " 
5130 PRINT 'CO *OU uont then"* iB-1HCH 
3140 IF B;>8? THEN RETURN 
5150 TR-TP.AIST-ST-INT<AX40> 
5153 T<X.V.2>=0 
3lr0 ^ INT(:»9«RNC(8>)<>2 TfCN RETURN 
*165 PRINT "IT/'ou have a l s o t o u n d f 
5170 Ch=l«Tn*?"R»0<6>> 
3IS0 IF ft= I THEN PRINT "0 Suord":$T=ST-rINT<lr2i>«Ft<'7 
315»? IF 0 * 2 THEN PRINT "bod l u i V n M O - 1 
5 I W IF A-J THEN FRINT "o e o t l o n , ' l S T - S T . I M T ( l * 2 ' 0 . f K • : - J 
3210 IF 0=4 THEN PRINT "or. 0^e-SST=ST*7 
522« IF 0*5 THEN FRIHT "o IOM>":1 '1 
T23<» IF Fb-6 Tr£N PRINT "a 
3240 IF 0=7 THEN PRINT "a u « u i r c ' i T1 
J253 IF THEN FRINT "o n u » 9 » t T R - T f *INT< . ; 
3260 IF 0*9 THEN PRINT "o tied l^i iharr,"lMO0r ST.^TMO 
3270 ® T 0 3 1 « 
HiC® R£n STRENGTH 
6001 IF TR<30 THEN GOTO 3300 
SW2 FRINT "UOBBO" 
4010 PRINT "i-PTO vou sttn t o be out of ( M r ) . ' 
i01T. PRINT "o sroryd score o f < S T i " v o u n^eo K l F 
6016 FPINT "Sire* you have * 1 TRi" 11 evts o< treasuie 
^017 PRINT " I f « l I do a deal w i t h »ou" 
4020 O«INT(9»20«'Ft*n8J>:f i»!HTfTR^fl) 
W 3 0 PRINT " I ' l l s e l l rou one u n i t of « n e n f o t 
6040 PRINT "n ieces c f t r easu re >c<j >r.< . i e . . . 0 t :£*:NLH 
6CSC IF B-S9 T^CH ST"STtIHTlTR^O>!TR*TP-M.Ir. ' *c H,!PETURM 
i O M IF INT<1+««HC(8) >-3 THEN PRINT • -FOOL-': IOTO 3300:ELSE 6020 
7000 PEM eooevTp<jf 
7010 FPINT "BOBTh.^ p ' f v i O U J ouner o» the 1 reasu^e r ^ d e ' 
7020 PRINT "sure t ha t h i s scc ie t would rena in h i * j » n * 
7030 PPINT "CfOr a Ion» i i n « - h « a l s o K e the f i rKJer -
7040 FRIHT "one f i n a l l e s t i i f v « u u i n . . t h « t i s o n u r o * 
*0»0 PRINT " i s y o u r s , . . . i f ou l o « CEA'H' 
7060 FRINT "do .ou uant 10 t a l e the chance";A"IHCH 
7070 IF AO39 THEN PRINT "OK. .MX' 1-W.E t'OK uELL '.RETURN 
7050 FPINT 'BSBOOOD LUCK" 
7090 PRINT "IIOThe the j t hos a loci w 1 f 
7SOO PRINT "To o«en i i .ou cust crock ine code HIT <CR> TO CONTINUE-tA»INCH 
7110 FOP TC 4;A(X>-INT(l*9*RNC><8: JSIIEXT X 
7i20 F0RK=lT04iF0RV"l TO 4i IF X«V THgrd 7130 
7123 IF A<X>-A<V> THEN U«l 
7I30 HE:-:: Y.XSIF USJ THEN U«0:Q0T0 7] JO 
7:40 PRINT "3 M i n i m i l b« i f »ou Choose r u h t r i n i i >ht r l i c e ' 
7 I30 PRINT " j po in t f o r M t m nucber u t o n t s l oce " 
7[SS s=o 
7160 PRI1IT "ODcl 1 W i n -OU' tuess" 
7170 FOR X«1 TO 4!8<X>-INCH-48lHE.<T X 
7180 FOP » I TO 4: IF 6(X)-A<X'THEN S>S*3 
7182 NEXT X 
7190 FOP S-l TO 4:FOR Y«1 TO 4 
7200 IF X«V THEN 7228 
7210 IF B<v>»fl(:x> THEN S=S*l :Cft-L 42 
7220 fi£>:T V.X 
7230 FOP » 1 TO 4:PRINT 8<X>t IHEXT 
7240 PRINT 
72"0 IF 5=12 T(£N PPINT "« ' l (LL C-Ohf ' * " l TR = 1F * I N T i = - - = :F£TURt. 
7260 IF IKT<ltie»RNO<£ '=4 THEN PRINT "TIMES t..p' :G0TC 3300 
7270 S=OTGOTO 7170 
SOC0 REM IMiTRlXTlCNS 
8001 PRIHT " M TPEftiLRE H J W f 
$002 PRINT " 
3003 PRIHT "00" 
3010 PRINT "Vou O'e i n o l o i »e o l d house 
3020 PRINT "Utwri ihe o l d >\an uho l i v e d t re>< d i d ' 
3030 P R I N T -he h i d a l l h i s u o r l d l - »•::a» »r. »>i 
8040 FPINT ••h«/Jc.H« a l s o h i d 0 hooro i ' ' ' i J j u ' e o lueo at f 2 M ' - ' 
8050 PRINT " To f i r ^ J t h i s I i e a s u r e ou nu»t < i nd d n - i u s c lues and .no re " 
:OeO PRINT " I . * o o r t 4 r w ] r . r h e u loce <•••'• 1 

.070 PSINT " E€ i C P K C . h f a lsc l e t ' t r - c i < n - r t . r . . ^ r > . s o »o c a r e f u l l y " ' 
PRINT " a l f o . l h i m s -o net s l ^ . w , ce is • • t 

» 9 0 PRINT "seer,.CD33!^ C<*EF(.LL',' - «JEL{ AhP 600t- LL">" 
; i « j SE TLPH 
i200 REM 

3 2 YOUR COMPUTER, JANUARY 1382 
« 
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19 W A Y S I D E A V E N U E , W O R T H I N G , S U S S E X , BN13 J J U 

TELEPHONE W O R T H I N G 66691 lEvenings and W e e k e n d * only) 

ZX81 - SLALOM I16K RAM PACK REQD.) 
Slalom events afways draw great crowds to the ski resorts 
and the T.V. cameras are never far behind. Now the skier 
on your T.V. screen is directly under your control and his 
success in negotiating the slalom posts and achieving a 
fast time rotes entirely on your skill with the 2X81 keys. 

2X81 - BLACK HOLES (16K RAM PACK REOD.) , 
Your starship is in an unknown galaxy consisting entirety 
of black holes which continually threaten to swallow you. 
Your skill at the controls and your ability to look and think 
many moves ahead is the only thing that stands between 
you and destruction. Hew long can vou survive? 

BOTH programs on one cassette £4.95 

NEW - An ESSENTIAL oddilion to your IK RAM 2X81 lor 2X80 8K ROMI 
EsEBaill written by PAUL H0LMESI 
Provides the following addiikirvlt facilities: 
Line renumber — you state starting number and increment value. 
Search and replace — changes every occurence of a character as you require. 
Free space - tells you how many free bytes you have loft. 
SPECIAL GRAPHICS ROUTINES 
Hyper graphics mode — graphics never seen nn a ZX81 before. 
Open — instantly sets up as many empty prim lines as you require. 
Fill — used in conjunction with OPEN fills your screen instantly with your specified 
character. 
Reverse — changes each character on your screen to its inverse video. 
TAPE ROUTINE - provides a system WAIT condition until a signal is received in 
the cassette ear jack • many uses! 
All these routines are written in machine code and togother take up only 164 BYTES 
of yo«r precious RAM — an incredible achievement'! 
The price >s incredible too! ONLY £3.95 for cassette, including FULL instructors and 
example programs. 
ALSO availab'« 16K version ONLY £4.95 which includes all the above PLUS; 
GOTO's and GOSUS's included in line renumber. 
Search for and list every line containing specified character 

2X90 - PROGRAMMABLE MOVING DISPLAY (4K-R0M oniyl NOW ONLY £3.96 
Cassette with 1K, 2K versions and 3 example programs plus FULL documentation 

16K RAM pack 
black case, fully tested and guaranteed 
(please fliow 14 days for delivery! 
Full refund is not delighted. 

£35 
OVERSEAS CUSTOMERS Pjrynwni muM b» nwrte >-•• Sieitng by Inwurniionel Moii»y Oidm (avjiutde 
PLEASE NOTE *iywri»nk> PKjii w i<!d 50IWH io CO>* awMuit oootK|« !£2RAV,£i»ck 

ACORN 
ATOM 

Special Offer 
Christmas Prices 

Atom kit with 12k ram £162 
Atom assembled with 12k ram £187 
Games cassette Atom G1 £6 
Atom Power Supply £10 

AH prices fully inclusive of VA T and P&P 
Please allow 28 days for delivery 

ELECTRONEQUIP 
128 West Street, Porchester 

Hants P016 9XE 
Telephone: 0705-373455 

ZX81 
in 

EDUCATION 
. . . is the prime concern of EZUG, 
the Educational ZX80/1 Users' 
Group. 
* Bimonthly newsletter — £2.50 p.a. 
* Quality educational software 

written by teams of teachers — 
s.a.e. for list. 

* Complete (?) directory of suppliers 
for the ZX market (end January) 
- £1.00 

EZUG has a thousand members. 
Should you be one? 

EZUG 
Highgate School 

Birmingham B12 4DS 

n F • • • • • • • • • • • • • • • • • 

t R& F SOFTWARE $ 
* * * * * * * * * * * * * * * * * 

MORE NEW REAL TIME GAMES 
FOR ATOM USERS 

G0100 POLECAT: Avoid being eaten by the polecat searching the 

maze for you. 5K text 6K graphics £4.95 

G0101 EARLY W A R N I N G : Destroy the attacking ICBM's using a 

realistic radar display and intercept missiles. 48 levels. Sound . 

Score and screen counters. 4K text 6K graphics £4.95 

G0102 MINEFIELD: Watch out for chain-reactions as you clear the 

mines with your tank. Each mission becomes harder! Sound . 

Score and high score. 6K text VsK graphics £4.95 

G0103 TANGLED : Challenge your friend or the Atom to this game of 

skill. The more you score the harder you find the game. Four skill 

levels. Sound . Individual and highest scores displayed. 5K text 

6K graphics £3.95 

E0200 TIME TUTOR: Teach your children the time the modern way, 

the program randomly selects a time and displays it on a 

standard clock face, responding to the students input telling the 

correct time if the student is wrong. Makes learning fun. Sound. 

Score. 5K text » K graphics £3.95 

* SPECIAL OFFER • ( supp l ied on o n e tape) 

Select any two programs from "Polecat", "Early Warn ing" or "Minefield" for 

only £8.50 or all three for only £10.00 

All four games programs for only £12.00 ^ B / 

"Dealer enquiries welcome" J *f~ ' 

Order Form: Send cheque/PO payable to: " A N D E R S O N " to A&F 

S O F T W A R E , 10 W ILPSH IRE AVE. , LONGS IGHT , M A N C H E S T E R M12 

5TL 1061 248 7195) 

Return name and add'ess 
Code No. Program Title Oty 

IS.A E for full list of S p e C ! 3 , 0 f l c r p ^ ^ o rder on separate shcei 
available programs) 

Total 

t 
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THE Video Oenie EG3000 Series 

WITH '16K user RAM plus emended I2K Microsofi BASIC in ROM 'Fully TRS 80 Level II soft 
ware compatible 'Huge ran^e ol software already available "Sell contained. PSU. UHF 

modulator, and cassette 'Simply plugs into 
video monitor or UHF TV 'Full expansion to 

\ ^ ^ ^ ^ ^ l disks, and printer'Absolutely complete 
\ into mains plug 

16K £299 V A T 

0P80 
The most compact 80 column impact 
graphic-dot printer available -
at a very compact price 

by seikosha 

Graph ics , No rma l a n d 

Double- W i d t h Charac ters 

c a n be pr in ted o n the 

s a m e l ine. P ine Feed 

Tractor is e q u i p p e d as 

S tandard . 

T w o Line-Feed 

C o m m a n d s ( 1 / 6 a n d 

1 /9 i nch ) 

Print on Plain Paper w i t h 

t w o cop i es 

C o n t i n u o u s Sel f-Inking R i b b o n for easy h and l i n g 

Cen t ron i c s type Parallel In ter face s t a nda rd 

W i d e R a n g e of Op t i o na l In ter face Boa rds 

Self-Test P r o g r a m m e s t anda rd + V A T 

SUPERBRAIN 
SuperBrain's CP /M operating system 

boasts an overwhelming amount of 

available software in BASIC, FOR-

TRAN, COBOL, and APL Whatever 

your application . Ledger. 

Accounts Receivable. Payroll. Inven-

tory or Word Processing. Super 8 ram 

•3 tops in its class 

320K £1850 700K £2400 
1.5Mb £2750 

COMMODORE 
COMPUTERS 

PET8K 

PET 16K 

PET32K 

PET 8032 

£415 

£525 

£650 

£895 

DISK DRIVES 
4040 £695 

PRINTERS 
EPSON TX80B (inc. I/F ft 

cable) £299 

E P S O N MX80T £395 

ANADEX DP8000 £495 

ANADEX DP9500 £895 

ANADEX DP9501 £995 

VIDEO MONITORS 
10" BLACK ft WHITE £85 

10" GREEN SCREEN £95 

Acnlab 
Floppy Tape 

The tape that behaves 
like a disk. 

C o n n e c t s directly t o TRS-80 

level 2 keyboard . Ope ra t i ng a nd 

file hand l i ng so f tware in R O M 

8 c o m m a n d s a d d 12 power fu l 

f u nc t i o n s to level 2 B A S I C . N o 

b u t t o n s , sw i t ches or v o l u m e 

cont ro ls . Full con t ro l of all 

f u n c t i o n s f r om keyboard or 

p r og r am . Ma i n t a i n s d irectory w i th 

u p to 32 files o n each tape . 

for all TRS 80 
& Video Genie owners 

TRS80 
version: 
Video 
Genie : 

£165 
£170 

Please add £10 Securicor 
delivery charge to all 
computers etc. 
Plus 15% VAT on all prices. 

Acorn Atoi 

S i m p l e to bu i ld , s imp le to opera te . 

A power fu l , full facility computer 
wi th nil t he features you would 
expec t . 

J u s t c o nnec t the assemb led com-

puter to a ny domes t i c TV a nd 

powe r source a nd you are ready 

to beg in . 

Full-sized Q W E R T Y keyboard 

6502 Microprocessor R u g g e d 

in jec t ion-mou lded case 2K R A M 

8K H V P E R : R O M 23 integrated 

circuits a n d sockets A u d i o 

* Unique in concept — 
the home computer 

that grows as you do! 
Special features include 
*FULL SIZEDKEYBOARD 
•ASSEMBLER 
AND BASIC 

•TOP QUALITY 
MOULDED CASE 

•HIGH RESOLUTION 
COLOUR GRAPHICS 

cassette interface UHF TV out 
put Full assembly instructions 

+ VAT 

The Second Generation 
Personal Computer 

Highest performance-lowest price 
•48K (8080AI 

* 16 Co lours or s hades o f Grey 

"Mu l t i p l e H igh Reso lu t ion Graph i c s 

M o d e s (64 x 71. 129 x 159, 255 x 335) 

' Cha r ac t e r m o d e 160 x 24) 

"Sp l i t Sc reen M o d e s 

DAI 
Personal 
Computer 

•Full ASCII Upper & Lower 

Charac ter S e l 

' U n i q u e graph ica l Sound 

C o m m a n d s for Smooth Music 

r a n d o m f requenc ies & 

enve loped s o u n d ! 

" R S 2 3 2 I / F 

at only 
+ V A T £595 

Paper Tiger 460 
The Paper Tigei 460 sets new standards 
by incorporating many 'eatu'es previously 
only ava'-ab'e on units costing m.jch more. 

Features like a specially developed nine wire slaggered column head which overlaps the dots 
Ol each m^trn character with tust one pass Of the prm'head giving a oense high quality print 
image without reducing the units 160 c p s print speed 
It also offers a bi-directional '091c seeking device to enhance its punt optimisation character 
ist>cs and wide range ol 'punt vpiMti 'ty' features such as mono o<- proportional spacing, auto-
mstic |uStilic41>On. programmable horizontal and vertical tabbing, and line' positioning lor 
wend processing applications 

~ + VAT 

Paper Tiger 560 
£795 

The Paper Tiger 560 is the first printer wh-ch bridges the gap between eonvcnuorwl matrn 
and dAisy w heel' types oflenng quality printing at a telan vely low pr >ce 
Full width' 132 column printing at 160 c p s . a unique nine wire slaggerod' print head. 61 
directional printing, an inbuilt tractor food and a host ol selectable features sel il apart from 
Ordinary matrix printers 
Plus lor even greater versatility a lull dot plot graphics 
facility if supplied which includes a ?K 
buffer O O f i C - VAT £995 

Books & bits 

iTlicraOfijfr 
29 Belvedere, Lansdown Road, Bath BA1 5HR 
Telephone: (0225) 334659 

B o o k s - M a n u a l s — Disket tes - r i bbons - Paper 

- ch i p s 12114 x 2 1K> £ 4 pair. 

R S 2 3 2 t o Cen t ron i c s interfaces £40 etc . e tc . 

A variety of s econd-hand c o m p u t e r e q u i p m e n t usual ly ava i lab le , 

spares , repairs a n d service. 
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Developing software 
for easy learning 
Educational programming calls 
for a sensitive mixture of skills, 
which combines the experience 
of both teachers and computer 
specialists. Eric Deeson 
analyses a computer-assisted 
learning problem and shows 
how a little care in formulating 
the program goes a long way 
in helping pupils to get the 
most out of the school 
computer. 
IN MY PREVIOUS education piece, December, 

1981, I tried to set out the different ways in 

which the computer can help the task of the 

teacher. I think it is worth reminding 

ourselves of the main categories of educational 

computing: 

•Awareness: the aim is to maximise children's 
and adults' familiarity with computers and 
their uses. Simple programs can model many 
of those applications. 

•Computer studies: work with the hardware as 
the apparatus of formal examination-orient-
ated computer-science teaching. 

•Computer-assisted learning (CAL): in which 
computer power is one of the many resources 
available for its effective teaching in most 
schools. 

Figure 1. The questions displayed by program 1 
and, below, the response to a wrong answer. 

TVPE YOUR NUMBER FY VQUR ANSWER. 

WHICH COMPLETES THE SENTENCE? 

R. OHMS LAW DEALS WITH 
~ ~ 1 CONDUCTORS 

2 INSULATORS 
f SEMI-CONDUCTORS 
4 METRLS. 

HO 

OHMS LAW DEALS WITH METAL. 

OHMS LPM 

FIRST STATED IN 1840, THIS MAJOR LRU OF PHYSICS IS 
CONCERNED WITH ELECTRIC CURRENTS IN F'URE METM.S. WE 
CALL THESE OHM IC COUI<UCTORS. 

THE LFW RELATES THE CURRENT JH A METft. SAMPLE TO THE VOL TREE 
BETWEEN ITS ENDS. 

HERE IS THE LRW 

ft nETRL SRHPLE RT CONSTAT TEMPERATURE IS FROPORTIQNRL 
H TIFC EBBS: 

PRESS tj/L TO GO OH. 

•L" 

Figure 2. Improved display in response to a 
correct answer. 
Figure 3. Output from program 2 to reinforce a 
correct answer and help pupils who guessed. 
• Administration: with the computer aiding 

the general running of a school as in the 
case of any other business. Special 
packages are being developed. 

• Data capture and process control: again, 
helping, as in any other business, with 
equipment interfacing. 

What is also significant is that many people 

are buying micros for their homes with the 

main aim of helping their children with school 

work. 

I think it is important to state that I do not 

believe that good teaching software can be 

written by any one individual. The ideal 

approach is to have a two-person team — a 

good programmer, expert with the micro in 

question, and a good teacher, expert in the 

subject in question. 

Much educational software advertised is 

prepared by individuals rushing into a 

potential ground-floor gold-mine without 

those two different types of expertise. 

The listings in this article arc in ZX-81 

Basic. Note that underlined material means 

inverse display. Although attractively laid out 

on the screen, a program made up of pages 

like those in program 1 is not a very helpful 

teacher. It is slightly better than a crude test 

which would simply count the correct answers 

to give a final score. At least it indicates 

whether the response is correct or not, and 

gives the correct answer. We would call a 

program like this a drill. It would be of use 

mainly in revision. 

LAW DERLS WITH METRLS. 

THE LAW RELATES THE CURRENT 
SAMPLE TO THE W M P C E I N A Ml 

EETWEI S ENDS. 

AN INSULATOR DOES NOT PASS 
CUPREfTT SHMS LAW CAN SAY 
NOTHING ABOUT INSULATORS THEN. 

THE BEHAVIOUR OF SO-CALLED 
SEMI-CONDUCTORS CAN EE COMPLEX. 
WE SHALL DEAL WITH THEM LATER. 

THERE RRE OTHER CONDUCTORS 
THAN METALS. SOLUTIONS OF SOME 
COMPOUNDS ARE AN EXAMPLE. THESE 
DO NOT ALL OBEY OHMS LAW. 

OHMS LAW DEALS WITH METRLS. 
PRESS N / L TO GO ON. 

H 

A true CAL program has the following 

additional features: 

• Some text is presented for study before each 
self-assessment question. 

• Correct answers are reinforced more strongly 
than in the program 1 — at least explaining 
why the wrong answers are wrong. 

• Incorrect responses lead to more help — a 
fuller explanation of the relevant part of the 
original text — and the user would have 
another attempt at the question. 

Figure 2 shows a possible first page of such 

a teaching program, designed to meet the first 

of these three requirements. How, then, can 

be reinforce correct answer more strongly 

than before? The need for this should be 

obvious — a person using the program may 

(continued on next page) 

Program I. 

01 
110 
1 2 6 

130 
1 4 6 

150 
1 6 8 

170 
1 8 0 

190 
200 
218 
250 
999 

1000 

LET FT* = " OHMS LAW " 
GCSUB 1900 
PRINT AT 10, 0; 

1 

"FT. OHMS LAW DEALS WITH" 
CONDUCTORS" 
INSULATORS" 
SEMI-CONDUCTORS" 
METALS" 

PRINT " 
PRINT M 2 
PRINT " 3 
PRINT " 4 
GOSUB 1050 
IF A = 4 THEN PRINT "VES" 
IF A<>4 THEN PRINT "NO" 
PRINT "OHMS LAW DEALS WITH METALS 
GOSUB 1100 
( s t a r t n e x t c t u e s t j o n ) 

STOP 
REM HEADINGS 

1010 
1020 
1030 
1040 
1050 
1060 
1070 
1030 
1090 
1 1 0 0 

1110 
1120 
1130 
1140 

PRINT TAB 11" AT, ,, 
PRINT "TVPE THE NUMBER BV THE ANSWER'S,, 
PRINT "WHICH COMPLETES THE SENTENCE?" 
RETURN 
REM RESPONSE 
I N P UT R 
IF A<1 OR A> 
CLS 
RETURN 
REM CONTINUE 

4 THEN GOTO 1060 

FFIINT 
INPUT 
CLS 
RETURN 

AT 
A$ 

21, "PRESS N/L TO GO ON. 

L 
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(continued from previous page) 

have guessed the answer, used a pin to sclect 

the response, or made a typing slip. Even if he 

knew the answer, he needs real reinforcement 

and perhaps extra information, too. 

Figure 3 shows a more suitable response to a 

correct answer. As you can see from program 1, 

in our first version, a correct response would 

have been followed only by 

YES 

OHMS LAW DEALS WITH METALS. 

PRESS N/L TO GO OM. 

A display such as figure 3 following a 

correct response 

• Strongly reinforces that correct response, 
whatever caused it 

• Gives help to those who guessed or mis-
typed 

• Gives extra information to those 
interested. 

Of course such a display would help those 

who gave any wrong response. Indeed, the 

way I have written the program so far, with 

figure 3 derived from lines 202 to 207, those 

people would obtain the same display, but 

with "No " at the top rather than "Yes". We 

could certainly use it for them, adding a line 

208 to return to the question on the previous 

page. 

In this case, that approach to meeting the 

third requirement of CAL would not be too 

bad. Of course, it also saves a good deal of 

memory and programming time. All the same, 

a good teacher — and thus a good teaching 

program — should give a different, detailed 

follow-up to each incorrect response, before 

giving the user another go. To the 

programmer, the problem that follows this 

requirement is one of cost — cost in memory 

space. 

A significant way of saving memory in a 

case like this is to assign to string variables 

any lengthy messages which may appear more 

than once. It is more efficient to have three 

lines like 

LET A$ = "message" - PRINT AS - PRINT 
A$ 

than two like 

PRINT "message" 

In our example program, it is likely that 

Ohm's law will need to be displayed on a 

number of occasions. Putting it in a string 

variable will lead to an enormous saving in 

time and memory. Program 2 includes all 

these points. 

To summarise, the difference between soft-

ware in the form of program 1 and program 2 

is the difference between a casual teacher and a 

concerned one. 

A good teacher does more than say "right" 

or "wrong" to the answer to a question. He 

will reinforce correct answers and check why 

they were given. He will give extra 

information for wrong answers and ask the 

questions again. 

A good CAL program must do the same. To 

write such a program is not easy, but the 

result will do the job well. 

There are other things a good teacher does 

which have not been demonstrated in this 

program. In particular the teacher gives 

information by pictorial as well as verbal 

means. A program should make much use of 

graphics to convey concepts and explanations. 

Program 2. 

1 

2 

3 

5 

6 

8 
20 
36 

48 
56 
60 
70 

110 
120 
130 

170 
180 
196 
200 
201 
202 
203 
204 
205 
206 
2 8 ? 

208 
209 
2 1 0 

2 1 1 

2 1 2 

213 
214 
220 

. 221 
222 
223 
224 
230 
231 
232 
233 
234 
250 
251 
999 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1 1 2 6 

1130 
1140 

LET A$=" _ _ _ _ 
LET B*=" OHMS LAW HEALS WITH METhLS." 
LET C$~" THE CURRENT IN A METAL SAMPLE 
AT CONSTANT TEMPERATURE IS PROPORTIONAL 
TO THE VOLTAGE BETWEEN ITS ENDS." 
LET D$~" THE LAW RELATES THE CURRENT IN 
A METAL SAMPLE TO THE VOLTAGE BETWEEN ITS 
ENDS." 
LET E$=" AN INSULATOR DOES NOT PASS CURRENT. 
OHMS LAW CRN SAY NOTHING ABOUT INSULATORS THEN. 
LET F$=" THE BEHAVIOUR OF SO-CALLED SEMI-CONDUCTORS 
CAN BE COMPLEX. WE SHALL DEAL WITH THEM LATER." 
LET G$=" THERE ARE OTHER CONDUCTORS THAN METALS. 
SOLUTIONS OF SOME COMPOUNDS ARE AN EXAMPLE. THESE 
DO NOT ALL OBEY OHMS LAW." 
LET H*=" HERE IS OHMS LAW AGAIN-" 
PRINT TAB 11.: A$ 
PRINT FIRST STATED IN 1840, THIS MAJOR LAW OF 
PHYSICS IS CONCERNED WITH ELECTRIC CURRENTS IMPURE 
METALS. WE CALL THESE UHMIC CONDUCTORS." 
PRINT ,, I)$ 
PRINT ,, " HERE IS THE LAW ; 11 

PRINT ,, CS 
GOSUB 1100 
GOSUB 1000 
PRINT AT 10,0;"fix OHMS LAW DEALS WITH" 

PRINT " X CONDUCTORS",, 1 1 2. INSULATORS",, " 
3. SEMI-CONDUCTORS"," 4 METALS" 
GOSUB 1050 ~ 
IF A=4 THEN PRINT "VES" 
IF A<>4 THEN PRINT "NO" 
PRINT B$ 
IF A<>4 THEN GOTO 200+A*10 
PRINT ,,D* 
PRINT ,,E* 
PRINT ,,F$ 
PRINT ,,G* 
PRINT ,,B$ 
GOSUB 1100 
IF A 0 4 THEN GOTO 110 
GOTO 250 
PRINT ,,G$ 
PRINT , ,H$ 
PRINT , ,C$ 
GOSUB 1100 
GOTO 110 
PRINT ,,E* 
PRINT ,,H$ 
PRINT , ,CS 
GOSUB 1100 
GOTO 110 
PRINT ,,F$ 
PRINT ,,H$ 
PRINT ,,C* 
GOSUB 1100 
GOTO 110 
REM START NEXT FRAME 
PRINT "START OF NEXT FRAME" 
STOP 
REM HEADINGS 
PRINT TAB 11;A*,, 
PRINT "TYPE THE "NUMBER BY YOUR ANSWER." 
PRINT ,,,,"WHICH COMPLETES THE SENTENCE?" 
RETURN 
REM RESPONSE 
INPUT A 
IF A<1 OR A>4 THEN GOTO 1050 
CLS 
RETURN 
REM CONTINUE 
PRINT AT 21,0,"PRESS N/L TO GO ON." 
INPUT A$ 
CLS 
RETURN 

3 6 YOUR COMPUTER, JANUARY 1382 



Fuller FD System for ZX80/81 
T h e F u l l e r F D S y s t e m is n o t a Z X 8 0 8 1 a d d o n b u t u s e s t h e m i c r o b o a r d a t t h e 
h e a r t o f a m o r e p o w e r f u l ! s y s t e m , a l l o w i n g t h e u s e r t o e x p a n d w i t h t h e s y s t e m 
or s t o p w i t h a s t a n d a r d k e y b o a r d ft- c a s e a n d u s i n g e x i s t i n g S i n c l a i r 1 6 K R A M 
p a c k e t c , e i t h e r w a y y o u o n l y n e e d a s c r e w d r i v e r t o a s s e m b l e t h e b u i l t i t e m s , 
t h e F D K e y b o a r d s i m p l y p l u g s i n t o t h e Z X 8 1 w h i c h is s c r e w e d in p o s i t i o n in t h e 
F D c a s e , Z X 8 0 i n s t a l l a t i o n r e q u i r e s s o l d e r i n g t o t h e k e y b o a r d , w e w i l l c a r r y o u t 
t h i s w o r k a t a f i x e d c h a r g e o f £ 1 0 . S A E w i l l b r i n g y o u d e t a i l s o f our p r o d u c t s . 
H a v e y o u r Z X 8 1 K i t b u i l t b y us F R E E w h e n y o u b u y T h e F D K e y b o a r d , C a s e a n d 
P o w e r S u p p l y a t £ 4 2 . 9 5 + C 2 . 2 5 p & p 

• F D K e y b o a r d K i t £ 1 8 9 5 

• F D K e y b o a r d B u i l t £ 2 4 9 5 

• F D 1 6 K R A M B o a r d £ 3 9 . 9 5 

• A b o v e i t e m s + 8 0 p p & p 

• F D K e y b o a r d / M o t h e r b o a r d a d d £15.95 
to K e y b o a r d p r i c e 

• F D C a s e £ 1 1 . 7 5 + £ 1 . 2 5 p & p 

To F u l l e r M i c r o S y s t e m s 
Sandf ie ld Park East 

Liverpool L12 9 HP 

t ick Z X 8 0 • 81 • 

Please send me 

I enclose a cheque / p o for 

Name 

Address J 

f l o p p y t a p e 
The tope that behaves like a disc, 
For TRS-80 LEVEL I I and V ideo Genie . Connects directly to TRS-80 Level 2 Keyboard. Operating and 

file handling software in ROM. 8 commands add 12 powerful 

functions to Level 2 BASIC. No buttons, switches or volume 

controls. Full control of all functions from Keyboard or 

program. Daisy chain multiple drives. Certified digital tape in 

endless loop cartridges. Reads and writes in FM format at 9000 

Baud. Soft sectorcd with parity and checksum error detection 

lor highly reliable operation-just like discs. Maintains 

directory with up to 32 files on each tape, tapes may be write-

protected Supports Basic and machine-language program files, 

memory image and random access data files. 12 character 

filespecs-: " F I L E N A M E / f i X T : d " Id <s drive no. 0-7 ) . 

Automat ic keyboard debounce. Full manual with programming 

examples and useful file-handling routines 

C O M M A N D S (usually followed with a lilespec and possible 

parameter list). 

@SAVE, @LOAD , @RUN for BASIC programs, machine 

language programs and memory image files. ©GET, ©PUT 

-moves a 256-byte record between a random access file and 

BASIC 'S data buffer. @K!LL -removes a file from the 

directory and releases tape sectors for immediate re-use. @UST —displays file directory along with sector 

allocation and free sectors. @NEW —formats tape and creates a blank directory. 

Master dr ive with PSU, Manual and a selection of tapes . 
For TRS-80 £169-00 , for Video Genie £ 1 7 4 - 0 0 . 
S lave dr ives £ 1 2 5 - 0 0 . {add £ 2 - 0 0 p.p. + v a t ) . 

(Export orders pp charged at cost) 

For further 
information, 
Telephone 
0525 371393 

laculabl,^ 
24 Heath Road, 
Leighton Buzzard, 
Beds. LU7 8AB 
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HOW TO TACKLE VIC 
COLOUR AND SOUND 
Despite the fact that Vic-20s 
are now appearing on the 
market in large volumes, 
software for the £200 
Commodore machine is still in 
short supply. To give you some 
ideas for writing your own 
programs, Tim Hartnell 
presents subroutines which 
generate sound and colour. 

LET US LOOK at some of the colour-graphics 

functions, Enter this program, run it, then 

examine the listing to see what it is doing: 

10 FOR J = 8 TO 127 STEP 17 

20 POKE 36879J 

30 PRINT "CLR NEXT COLOUR" 

40 INPUT A$ 

50 NEXT J 

This shows Poke in use to create a series of 

different colours. Location 36879 is one of the 

Vic system variables. It is used to store two 

pieces of information: the colour of the screen, 

and the colour of the border. By incrementing 

our For-Next loop in steps of 17, we are 

changing both the screen-colour and the 

border-colour together. 

Change line 10 to 

FOR J = 136 TO 248 STEP 16 

Now notice that the screen changes but the 

border does not. Note that eight new colours 

have been generated — orange, light-orange, 

pink, light-cyan, light-purple, light-green, 

light-blue and light-yellow. 

To discover what number you have to Poke 

into 36879, let S equal the colour of the 

screen, and let B equal the colour of the 

border. 

Use the numbers given here: 
Screen $ Border B 
Black 0 Black 0 
White 1 White 1 
Red 2 Red 2 
Cyan 3 Cyan 3 
Purple 4 Purple 4 
Green 5 Green 5 
Blue 6 Blue 6 
Yellow 7 Yellow 7 
Orange 8 
Light-orange 9 
Pink 10 
Light-cyan 11 
Light-purple 12 
Light-green 13 
Light-blue 14 
Light-yellow 15 
and use the formula 

16*S + 8 + 8 

to combine them. Thus to obtain an orange 

screen with a white border, just use the state-

ment 
POKE 36879, 16"S + 1 + 8 . 

Try this: 

* 10 INPUT "CLR FIRST COLOUR";S 

20 INPUT "SECOND COLOUR";B 

30 POKE 36879, 16*S + B + 8 

40 GOTO 10 

Run it and input number from the tables. 

Now change line 30 to 

POKE 36879, 16* S + B 

that is, within the plus eight, and run it again, 

inputting the same numbers. 

Let us Poke into the Vic's colour memory-

map area. 

10 FOR J = 1 TO 506 

20 PRINT "shift Q"; 

30 NEXT J 

40 POKE 38400 + INTI506"RNDH)) + 1, 

INT(8*RND(1)) + 1 

50 GOTO 40 

Lines 10 to 30 fill the screen. Line 40 is the 

interesting one. It Pokes a random number 

between one and eight — this represents one of 

eight different colours — into one of the 

addresses between 38400 and 38906. They are 

the colour addresses for the screen — one 

address for each print position. Note that there 

are 506 such positions, since the screen is 22 

by 23: Now try 

10 PRINT MID$("RED CYN PUR GRN BLU 

YEL",INT(6*RND(D) + 1, 11; "shift Q"; 

20 GOTO 10 

Line 10 is rather clever — the first part selects 

a new colour at random. Notice how the 

function Mid$ is used to select a single 

character from the string of colour controls. 

The core of this program is simple. Feed it 

into your computer and after pressing Run, 

input any six letters and/or spaces, then press 

Return. 

10 INPUT A$ 

20 FOR J = 1 TO 75 

30 PRINT A$; 

40 NEXT J 

You can run this program, which is surpris-

ingly effective, using any combination of 

letters, numbers and symbols. You will find 

that one or two spaces, instead of letters, 

enhance the pattern produced. Try a few more 

patterns, using spaces, letters like M and W, 

the S sign, the numbers 6 and 9 and the 

graphics symbols. 

Write a routine around the core program to 

include: a title; instructions; and the chance to 

form anothern pattern without having to 

return to command mode and press Run 

again. One way — and there are many — is as 

follows: 

1 PRINT, "PATTERNS" 

3 PRINT 

6 PRINT "PRESS ANY COMBINATION OF 

6 LETTERS, one space SYMBOLS AND 

SPACES . . ." 

8 PRINT 

10 INPUT ". . . AND I WILL PRINT A 

PATTERN";A$ 

15 PRINT "CLR" 
20 FOR J = 1 TO 75 
30 PRINT A$; 
40 NEXT J 
50 PRINT 

60 INPUT "DO YOU WANT ANOTHER 

GO?"; B$ 
70 PRINT "CLR" 
80 IF BS = "YES" THEN 6 
90 PRINT "OK, space SEE YOU LATER, four 

spaces ARTIST" 
100 END 

This is an addictive program. The simplest 

combination of letters produces almost three-

dimensional patterns. If you toad this program 

for one of your friends to try, be prepared to 

wait a long time before you are allowed to use 

the machine again. For a colour pattern, add 

the lines 

25 ON INT<8*RND(D) +1 GOSUB 120, 140, 160, 

180, 200, 220, 240, 260 

120 PRINT "BLK"; 
130 RETURN 

140 PRINT "WHT"; 

150 RETURN 
160 PRINT "RED"; 
170 RETURN 

180 PRINT "CYN"; 

190 RETURN 

200 PRINT "PUR"; 

210 RETURN 
220 PRINT "GRN"; 

230 RETURN 

a w m »=» T v U i 
a i mo «n «u esti nti m.-

A B O T = Q M U K 
ua u> a n hia rrf ri« i 

Z X C V 
P",l» OH flW 

IM rvi 

M S 
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240 PRINT "BLU"; 
250 RETURN 
260 PRINT "YEL"; 

Line 25 means if the random number expres-

sion is 1 then Gosub 120; if the random 

number is 2 then Gosub 140, and so on up to 

Gosub 260. Look at the subroutines them-

selves. You will need to use the CTRL key to 

obtain the colour keys. For a balanced colour 

program, enter and run the following. 

10 PRINT "RED"; CHR$(INT<32*RND<1)) + 96); 

20 PRINT "CYN"; CHR$IINT(32*RND<1» + 96); 

30 PRINT "PUR"; CHR$(INT{32*RND(1» + 96); 

40 PRINT "GRN"; CHR$(INTi32*RNDH)) + 96); 

50 PRINT "YEL"; CHR$(INT(32*RND{1» + 96); 

60 PRINT "BLU"; CHR$(INT(32*RNDI1» + 96), 

70 GOTO 10 

Try changing the comma in line 60 to a semi-

colon. You can make the program a little 

shorter using the Def statement. Add line 1 as 

follows: 

1 DEF FNR(X) = INT(32*RND(X)) + 96) 

now whenever you see the phrase 

INT(32*RNDI1)I + 96) 

in the program, lines 10-60, replace it with 

FNRI11 

Whenever the computer encounters the word 

FNR it looks at line one which tells it what it 

means. 

To explore the Vic's music-making abilities 

type the following lines of program: 

10 S1 =36874 

20 S2 - 36875 

30 S3 = 36876 

40 34 = 36877 

50 V = 36878 

51 stands for speaker 1, S2 stands for speaker 

2, S3 stands for speaker 3, and S4 stands for 

speaker 4. V is for volume. The numbers after 

the equals sign arc the Vic's music-producing 

numbers. You must always use these numbers 

when making music. 

To generate sound we must use the Poke 

statement. Let us first see how to generate 

silence. Add the following lines — these form a 

subroutine: 

mmm <h 1 

500 FOR A = Si TO V 
510 POKE A,0 
520 NEXT 
530 RETURN 

Notice that we have Poked all four speakers, 
and the volume, with zero. Add the following 
lines and then run the program. 

100 GOSUB 500 
110 POKE V,5 
120 FOR A = 128 TO 255 
130 POKE S1,A 
140 FOR B = 1 TO 50: NEXT B 
150 NEXT A 
160 GOSUB 500 
170 END 

The number 5 we Poked into V was the 

volume level. The number we Poked into SI 

was the tone. You should have discovered this 

by running it. Change line 130 to Poke S2,A 

and run it again. Change it to Poke S3,A and 

run it once more. For the biggest surprise of 

all, make line 130 Poke S4,A and run it again. 

S i , S2 and S3 are there to make music — S4 

produces noise. 

Type New, Now input the following 

program: 

10 READ N 

20 PRINT N 

30 GOTO 10 

9000 DATA 17,16,42,99,0,57,123 

Line 10 instructed the computer to Read a 

new value into the variable N. It obtained the 

value 17 from the Data statement in line 9000. 

The next time round it Read the value 16 into 

N, then 42, and so on up to 123. This time 

when it tried to Read N it had run out of data, 

and so stopped with the out-of-data error 

message. 

We can use Read and Data to help the Vic to 

play a tune: 
10 51=36874 
10 S2 = 36875 
20 S3 = 36876 
30 S4 = 36877 
50 V = 36878 

100 GOSUB 500 
110 POKE V,4 
120 FOR A = 1 TO 16 
130 READ N 
140 POKE S2.N 
150 FOR B = 1 TO 1000:NEXT B 
160 NEXT A 
170 GOSUB 500 
180 END 

500 FOR A = S1 TO V 
510 POKE A,0 
520 NEXT 
530 RETURN 

9000 DATA 135,147,159,135 
9010 DATA 135.147,159,135 
9020 DATA 159,163,175,175 
9030 DATA 159,163,175,175 

This table will help you to improve the 
tune. It tells yoy what values of N you need to 
Poke to make the notes required. 
Note Value Note Value Note Value 
C 135 C 195 C 225 
C# 143 C# 199 C* 227 
D 147 D 201 D 228 
D# 151 D# 203 D# 229 
E 159 E 207 E 231 
F 163 F 209 F 232 
F# 167 F# 212 F# 233 
G 175 G 215 G 235 
G# 179 G# 217 G# 236 
A 183 A 219 A 237 
A# 187 A# 221 A# 238 
B 191 B 223 B 239 

C 240 
C# 241 

There is no reason why the computer cannot 
be programmed to write its own music. Here 
are a few programs which do just that. Just 
change a few of the lines you already have then 
examine the listings and work out how they do 
it. Write a few similar programs of vour own. 
DELETE 9000-9030 
DELETE 130 

140 POKE S1,INT{128'RND(1)) + 128 
Then add the following and run the program 
again: 

DELETE 120 

160 GOTO 140 
You must press Stop to break from the 
program, and run 500 to stop the music. Now 
wipe the program, and cry the following which 
writes its own music5 and adds lighting effects: 

10 S1 =36874 
20 S2 = 36875 
30 V = 36878 
40 C = 36879 
50 POKE V,4 
60 DIM N{8) 
70 DIM 8(4) 
80 PRINT "CLR" 

100 GOSUB 500 
110 FOR A = 1 TO 8 
120 READ NIA) 
130 NEXT 

140 N = INTI8*RND<1)) + 1 
150 B{1) = N 
160 FORA = 2 TO 4 
170 GOSUB 400 
180 B(A) = N 
190 NEXT A 
200 FOR A = 1 TO 4 
210 POKE S1,N(B(A)> 
220 FOR B = 1 TO 2 
230 GOSUB 400 
240 POKE S2,N(N) 
250 POKE C,16"B(A) + N 
260 FOR J = 1 TO 250: NEXT 
270 NEXT B 
280 NEXT A 
290 GOTO 200 
400 N = N + INT(3*RND|1))-1 
410 IF N = 9 THEN N =8 
420 IF N = 0 THEN N = 1 
430 RETURN 
500 FOR A = S1 TO V 
510 POKE A,0 
520 NEXT 
530 RETURN 

9000 DATA 195,201,207,209,215 
9010 DATA 219,223, 225 

To break from the program, press Stop and 
type Goto 500. If you would like a simpler 
program: 

20 S2 = 36875 
30 V = 36878 
40 C = 36879 
50 POKE V,4 
60 DIMN(8) 
80 PRINT "CLR" 

100 GOSUB 500 
110 FOR A = 1 TO 8 
120 READ NIA) 
130 NEXT 
140 N = INTI8*RNDU)) + 1 
240 POKE S2, N(N) 
250 POKE C,N 
260 FOR J = 1 TO 1000: NEXT 
290 GOTO 140 
500 FOR A = S1 TO V 
510 POKE A,0 
520 NEXT 
530 RETURN 

9000 DATA 195,201,207,209,215 
9010 DATA 219,223,225. 

Again, you need to press Stop and type Goto 
5000 to break from the program. 
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MACHINE CODE 
STARTING WITH THE 
If the merest mention of 
stacks, operands or mnemonics 
fills you with a profound sense 
of gloom, then you may count 
yourself among the growing 
band of those who suffer from 
machine-code phobia. The cure 
prescribed by specialist Les 
May consists of a salutory look 
at the very roots of the malady 
— binary, hexadecimal, bits, 
bytes and registers. 

HIGH-LEVEL LANGUAGES are assumed co be 

more powerful and easier to use than low-level 

ones. In this high-level category we might put 

Pascal, Comal, Basic and Fortran. The low-

level category contains the various assemblers. 

By powerful we usually mean that each line of 

program can do far more than a line of 

assembler. Often we also mean that it has 

more features, If-Then, Let, Gosub and so on. 

There is, however, a penalty for this power 

and convenience. High-level language pro-

grams usually occupy more memory and run 

more slowly than low-level ones. I f you have a 

ZX-81, you will be well aware of how quickly 

the IK of memory fills. Some kinds of oper-

ations where the computer is used to control 

or monitor some external device may not be 

possible with a high-level language or, if 

possible, may be awkward and the response 

may be much too slow. One might, in these 

circumstances, describe a program as powerful 

if it could monitor the condition of a single bit 

every few millionths of a second and respond 

to any change in the same length of time. To 

obtain this kind of power, one has to forgo the 

advantages of a high-level language by going 

to the opposite end of the scale and learning to 

program in machine code. 

Inside the chip 
To penetrate the mystique which surrounds 

machine code it will be nccessary to under-

stand a little about the internal structure of 

computers, especially the microprocessor chip 

and about two less familiar numbering 

systems, binary and hexadecimal. 

The simplest computer possible would con-

sist of some memory, a processor chip, a 

program and a power supply. It would be a 

computer but could do little which was useful. 

To be of any use it must have some means of 

communicating with the outside world. At the 

simplest level this might be nothing more than 

a number of switches and lamps. 

This is rather a tedious way of doing things 

and in practice a keyboard and video display 

Hexadecimal Binary Decimal 
164 163 1 62 1 16 8 4 2 1 104 103 102 

101 1 

0 0 0 

1 1 1 

2 1 0 2 

3 1 1 3 
4 1 0 0 4 

5 1 0 1 5 
6 1 1 0 6 
7 1 1 1 7 

8 1 0 0 0 8 
9 1 0 0 1 9 

A 1 0 1 0 1 0 

8 1 0 1 1 1 1 
C 1 1 0 0 1 2 

D 1 1 0 1 1 3 
E 1 1 1 0 1 4 
F 1 1 1 1 1 5 

1 0 1 0 0 0 0 1 6 

Figure 1. 
would be more usual. To look at the keyboard 

and output data to the display, the computer 

will hold a program in ROM. This is usually 

called a monitor. 

Computers have been made which operate 

directly in the decimal system but it is much 

simpler to make one which operates in the 

binary system and to use the power of the 

computer to convert numbers to the decimal 

system when they have to be communicated to 

humans. 

Before we look at the binary system, let us 

examine our familiar decimal system a little 

more closely. Consider the number 

1 2 3 

What does it mean? I f you think back to your 

days in junior school you might remember 

writing it something like this 

H TU 

1 2 3 

In other words we have 

1 Hundred 

2 Tens 
3 Units 

or 100 + 20 + 3 = 123 

By a similar process any number can be 

oroken down into its parts. The columns can 

be extended as far as we wish to the left. How 

do we choose what the headings are? Notice 

that the first column is "units" or "ones". 

The second is "tens". Heading for the third 

column is "hundreds". 

100 = 10 x 10 

The fourth column should, ol' course, be 

headed "thousands": notice again that 

1000 = 10 x 10 x 10 

So this is our rule: "Each column to the left 

is 10 times more than its neighbour on the 

right". 

There are two points to learn here. First the 

number 10 is called the number base. Second 

for convenience 10 x 10 x 10 x 10 would be 

abbreviated to 104 — similarly, a million could 

be written as 106. Any number can be chosen 

as the number base. 

Now that we have looked at the decimal 

system we are ready to apply the same ideas to 

the binary system. Rule three sets of five 

columns down a piece of paper. Ignore the 

left-hand sets of columns for the moment but 

put the words "decimal" over the right-hand 

set and "binary" over the middle set. Enter 

the correct power of 10 at the top of each of 

the decimal columns. When you have finished 

it should look something like this — sec 

figure 1: 

10* 103 102 10' 1 

The binary system uses 2 as its number base. 

Write the correct power of 2 at the head of 

each of the centre set of columns but this time 

work it out first. For example, 

23 = 2 x 2 x 2 = 8 

Now let us look at binary numbers. Begin by 

putting the numbers 0 to 16 in the right-hand 

set or decimal columns. Remember 16 is one 

"10" and six "units". Notice that there are 17 

numbers — learning about machine code will 

help you rediscover that zero is a number. 

Working in base 10 you were allowed to put 

any of the 10 numbers, 0 to 9, in each column. 

In binary arithmetic you may put either of the 

two numbers 0 or 1 in any column. Any 

number, however large or small, can be 

expressed in the binary system, but for our 

purposes the first 17 numbers are alt that we 

require for the moment. 

To represent a number in binary you need 

far more digits than to represent the same 

number in decimal. This disadvantage is out-

weighed by the fact that the pattern of ones 

and zeros you write for any number is an exact 

representation of the pattern of ones and zeros 

held in the computer to represent that 

number. 
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ESSENTIALS 
Writing 10000001 can at times be much 

more meaningful than 129. They are the same 

number in fact and when you Poke 129 you 

are putting that pattern into the computer 

memory. There are several points to learn 

about binary numbers which can be illustrated 

using this number 

+ 
10000001 

The term digit is commonly used to describe 

the individual symbols in decimal numbers. 

This is replaced by the term "bi t" in binary. 

Also, the left-hand 1 marked with an asterisk is 

worth considerably more than the right-hand 1 

marked with a plus sign. It is in fact worth 27 

or 128. Hence 10000001 can be thought of as 

1 one hundred and twenty-eight 

0 sixty-four 

0 thirty-two 

0 sixteen 

0 eight 

0 four 

0 two 

1 one 

or 128+1 = 129 

To take account of this, the furthest left-

hand bit is called the "most significant bit" or 

MSB and the furthest right-hand bit, the 

"least significant bit" or LSB. The maximum 

number you can represent with eight bits is 

255. A group of eight bits like this has become 

known as a byte; you may also see the term 

"eight-bit words". Another term which may 

seem facetious but is, in fact, useful is 

"nybble" for a group of four bits. 

While the bit pattern held in the computer 

may be most easily represented by a similar bit 

pattern on paper, a program written in this 

way would be very difficult to follow and very 

prone to error. What is required is a system 

which combines the economy of decimal digits 

with binary's ease of identifying the bit pattern 

in a byte. A moment's reflection will convince 

you that you require a high number base and 

that this base must itself be a power of two. In 

the very early days of microcomputers, base 

eight or octal was used. This made use of the 

eight numbers 0 to 7 and any digit in octal 

represented three bits of binary. For example 

octal 75 = binary 111 101 = decimal 61 

However, the most common microproces-

sors all deal with eight bits, while two octal 

digits cannot represent more than six bits. As a 

result all machine-code programming is done 

nowadays using numbers in base 16 or hexa-

decimal — figure 1. 

The first 10 digits of hexadecimal are the 

familar digits 0 to 9 but the last six press into 

service the first six letters of the alphabet, A to 

F. In this case they represent not a sound but a 

number. So, 23 decimal equals 17 hexadecimal 

— one 16 and seven units. With two hexa-

decimal digits you can represent up to 256 

decimal numbers and with four hexadecimal 

digits you can represent up to 65,536 decimal 

Figure 2. Registers of the 6502. Other CPUs have different arrangements of registers. 

Program Counter PC 

16 bits wide. Can hold addresses up to FFFF 
May be treated as two separate bytes with one register holding the high byte (PCH) and the 
other the low byte (PCL) of the address. 

PCH PCL 

Accumulator Acc 
Can hoid numbers up to FF 

X Register X 
Can hold numbers up to FF 

Y Register Y 
Can hold numbers up to FF 

Processor Status Word PSW 

Stack Pointer SP 
Can hold addresses up to FF 
The first 256 addresses are called 
zero page 

numbers. Sinclair Research has simplified 

matters by giving decimal equivalents of all 

the hexadecimal numbers between 00 and FF 

and forcing you to enter machine-code 

programs in decimal. 

I mentioned that the term nybble is used for 

a group of four bits. You may have noticed 

that four bits can be represented by the 16 

numbers 0 to F in hexadecimal. By consider-

ing a byte as two separate nybbles, one can 

quickly convert the bit pattern into a hexa-

decimal number using a table of bit patterns 

for each of the 16 numbers because the same 

hexadecimal digit represents the same bit 

pattern in each nybble. 

Processing data 
As we saw earlier the simplest useful com-

puter system need consist of only memory, a 

microprocessor chip or CPU and some 

method of in- and outpuiting data. Unseen by 

the user are a collection of interconnections 

grouped together into two buses along which 

signals may flow between the CPU and 

memory. Some CPUs use only one bus to 

carry the two kinds of signal at different times. 

One of the two buses carries the pattern of 

bits which corresponds to the address of a 

memory location. Perhaps the simplest 

analogy for memory locations is to think of a 

stack of trays numbered from zero in hexa-

decimal. The common CPUs require an 

address bus 16 connections wide. 

Since there are 65,536 ways of arranging a 

pattern of 16 bits so any pattern of bits will 

identify only one location in the memory. 16 

bits can be represented by four hexadecimal 

digits. Just because a CPU can address 65,536 

memory locations does not mean it has to have 

that much memory available to it nor must the 

memory necessarily follow on from one area to 

another. 

When the CPU looks to see what is in the 

memory, it is said to be reading. When it is 

storing something in memory, it is writing. 

Some areas of memory only permit reading 

and arc called ROM. I f reading and writing 

are permitted the memory is called RAM. 

The way different areas of memory are 

allocated their functions can be seen from the 

memory map. Studying this carefully will tell 

you into which parts of the memory you can 

load machine code. 

The second bus carries data. In this context 

the word data can mean a number, a bit 

pattern, a part of an address or an instruction. 

The common microprocessors have a data bus 

eight connections wide which allows 256 bit 

patterns to be carried and conveniently 

represented by any two hexadecimal digits. 

(continued on next pageI 
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'continued from previous page) 

Inside the microprocessor are a number of 

registers, each capable of holding a pattern 

eight bits wide. You can examine and modify 

these registers directly or indirectly by using 

the monitor program which looks at the key-

board and is responsible for the display. 

Some microprocessors permit two eight-bit-

wide registers to be combined to form a single 

16-bit-wide register. The number of registers 

provided depends on the chip you have in 

your computer. We shall be considering the 

6502 chip used in the Micron, Apple, Pet and 

Acorn Atom, but the underlying principles 

can be applied to almost any other common 

processor. 

Flags and stacks 
There are seven registers in the 6502 — see 

figure 2. Two are combined to give a 16-bit-

wide register, the program counter. This 

keeps track of the address of the instruction 

the processor is to execute next. 

The accumulator, A, is the main working 

register — all the arithmetic and logical 

operations take place between the accumulator 

and memory. Two other registers are labelled 

X and Y and perform a much more limited 

range of operations than the A register. 

They are commonly used for counting the 

number of times the program performs a loop 

or for indexed addressing. 

When an instruction has been executed it is 

useful to have some indication of the results. 

This is provided by the processor-status word, 

PSW, held by the sixth register. The bits in 

the PSW are called flags and when a bit is at 

logic 1 the flag is said to be "set". When at 

logic 0 the flag is "reset". Each flag is afTccted 

by different conditions resulting from the last 

operation or data movement. 

For example, if the hexadecimal number 2A 

were moved into the accumulator, the zero 

flag would be reset indicating that the result of 

the last operation was not zero. This may seem 

a rather trivial facility for the microprocessor 

to have, but programs can be made to branch 

depending on the result of an operation, and 

conditional branches are among the most 

powerful instructions available. 

Sometimes the computer has to break from 

the smooth flow of a program and perform 

another job for a short time. For example, a 

burglar opening the back window has inter-

rupted your Space Invader program, and the 

computer has jumped to a section of program 

which calls the police. 

While waiting for the police you can con-

tinue your game because the first thing the 

police-calling program would do is store the 

registers A, X, Y and PSW in a portion of 

memory known as the "stack". The "inter-

rupt" itself would store the program counter. 

Putting things on the stack is called "push-

ing"; removing them is called "popping" and 

is done when the program called by the inter-

rupt has completed its operation and a return 

to the original program is required. 

The stack is also used when subroutines are 

called or for temporary storage of a register. 

The stack pointer points to the memory 

location where the last item was stored. 

Whatever microprocessor chip your com-

puter contains, it will have some or all of these 

features, 

program: 

Conbider the following Basic 

10 LET A = 255 

20 LET A = A-1 

30 IF A>0 THEN 20 

40 PRINT A 

50 BREAK 

Although at first sight this program would 

look very difierent written in machine code, 

the individual steps would be remarkably 

similar. In a Basic program one does not have 

to say where in memory it :s to be loaded, 

which register the variable A is to be put into 

or from where the computer is to start 

executing its instructions from — Run does 

this automatically. 

Nor does one have to give the address of the 

subroutine which will cause the result to be 

displayed — Print in Basic, In machine code, 

however, you will have to do all these things 

yourself, but you are still helped a little. 

Most monitors contain very useful sub-

routines which are available to the machine-

code programmer. Careful study of a well-

documented monitor will prove very valuable 

when writing your own programs. 

We often forget that what we call program-

ming consists of two separate and distinct 

processes. First, the programmer decides on 

the steps by which his objective is to be 

achieved. Then he codes it in a form suitable 

for the computer to understand. Carrying out 

the first of these we obtain something like this: 

• Load register A with 255 decimal 
•Take 1 from register A 

• If the result is not 0. jump back to the 

last step 

• J u m p to the subroutine for displaying the 

result 

• Break 

Each line can be considered as an instruction 

which consists itself of two parts; an operation 

— do this — and an operand — to this. Such a 

program would be very clumsy and time-con-

suming to write. Recognising this, the micro 

manufacturers have given each operation a 

mnemonic code which is an easy-to-under-

stand abbreviation. 

Writing the same program in mnemonic 

code for the operations we have; 

LDA 

DEC 

8NE 

JSR 

BRK 

Most machine-code programs are written 

initially in this form using the appropriate 

mnemonics. The mnemonics must now be 

hand-assembled by replacing each one with its 

appropriate op-code. Fully assembled and 

with the operations and addresses added, it 

would look something like this — starting 

address 0400: 

0400 A9FF 
0402 C6 
0403 DO 
0405 20 75 FE 

0408 00 

Each pair of hexadecimal digits, one byte, 

occupies one location in memory. Each 

memory location requires four hexadecimal 

digits to define it. Notice also that in writing 

the assembled program, each line contains one 

instruction, i.e., one operation plus one 

operand, which is why the program appears to 

skip over some memory locations. 

Looking at the program one may wonder 

how the computer knows whether a pair of 

digits is intended to be an op-code or an 

operand: in fact, it does not know. Rather, it 

operates in a similar way to the single-key 

entry mode of the ZX-80/1 where if a key is 

pressed after a line number, it must be a 

command. 

When a machine-code program is executed, 

the starting address is entered and the first 

byte encountered is treated as an op-code. In 

our example, executing the program from 

0400 will cause the first byte, A9, to be read as 

an op-code meaning: "Load register A with 

the number which follows". 

Executing the same program from 0401 will 

cause the first byte read, FF, to be treated as 

an op-code. Depending on the microprocessor 

concerned, FF may or may not be a valid op-

code. In any event, the result would not be 

what was intended. 

A serious machine-code programmer would 

invest in an assembler which is in efTect a low-

level language. Such a facility, held in R O M 

or loaded from tape as required, allows the 

mnemonic for the operation, followed by the 

operand, to be entered. 

At the end of each line, the assembler trans-

lates the operation into the correct op-code and 

allocates it together with the operand to 

memory. Clearly, this procedure is less tedious 

than hand-assembling a program by looking 

up the op-code in the system manual. 

Disassembler listing 
Translator-type assemblers are very efficient 

in the use of memory and identical in length 

with a hand-assembled program. Some assem-

blers are very sophisticated and save the pro-

grammer a good deal of work in other ways, 

too. For example, it may be possible to give an 

address a label. When a branch to this address 

is required, the programmer need only type 

the appropriate mnemonic followed by the 

label; the assembler will then insert the 

appropriate number of steps the program must 

jump. Even if you hand-assemble all your 

programs, this is a useful idea to imitate. 

If, for example, you require to set a time 

delay at a number of points in the program, 

then labelling this delay timer as well as 

specifying the address every time the sub-

routine is called, is an excellent way to keep 

track of what is supposed co be happening in 

the program. 

I f you are familiar with Basic you will know 

how useful it is to be able to List a program 

when debugging it. An assembler causes the 

mnemonic to be converted to the correct op-

code and stored in memory. To look at the op-

code in memory and convert it back to the 

appropriate mnemonic requires a program 

which does just the opposite. Not unexpect-

edly, it is called a disassembler and super-

ficially it acts in a similar way to listing a Basic 

program. A disassembler acts independently 

of an assembler and can be used even with 

hand-assembled programs loaded from a hexa-

decimal. 

There are horses for courses and only a 

masochist would write machine-code 

programs for number-crunching. Yet for fast-

moving games or control from the computer, 

you will have backed a winner. 
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Sinclair ZX81 Personal Comp 
the heart of a system 
that grows with you. 
1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computerfor under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair 2X81 offers even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand - over 
50,000 in the first 3 months! 

Today, the Sinclair 2X81 is the 
heart of a computer system. You can 
add 16-times more memory with the 
ZX RAM pack. The ZX Printer offers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 
Lower price: higher capability 
With the ZX81, it's still very simple to 
teach yourself computing, but the 
2X81 packs even greater working 
capability than theZX80. 

It uses the same micro-processor, 
but incorporates a new, more power-
ful 8K BASIC ROM - the 'trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 
on cassette, for example, and to 
drive the new ZX Printer. 

Kit: 
£49. 95 

BASIC manual 
Every 2X81 comes with a comprehensive, specially written 
manual - a complete course in BASIC programming, Irom 
first principles to complex programs. 

Higher specification, lower price -
how's it done? 
Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZX80! 
New, improved specification 
• Z80A micro-processor - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 
• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN, LIST, PRINT, etc.) have their 
own single-key entry. 
• Unique syntax-check and report 
codes identify programming errors 
immediately. 
• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 
• Graph-drawing and animated-
display facilities. 
• Multi-dimensional string and 
numerical arrays. 
• Up to 26 FOR/NEXT loops. 
• Randomise function - useful for 
games as well as serious applications. 
• Cassette LOAD and SAVE with 
named programs. 
• 1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
• Able to drive the new Sinclair 
printer. 
• Advanced 4-chip design: micro-
processor, ROM, RAM, plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 

Built: 
Kit or built - it's up to you! 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours' 
work with a fine-tipped soldering iron. 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com-
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 



16K-byte RAM 
pack for massive 
add-on memory. 
Designed as a complete module to 
fit your Sinclair ZX80 or 2X81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti-
cated ZX Software - the Business & 
Household management systems 
for example. 

Available now-
the ZX Printer 
for only £49.?* 
Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha-
numerics and highly sophisticated 
graphics. 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further intructions. 

At last you can have a hard copy 
of your program listings-particularly 
useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch. 

The ZX Printer connects to the rear 
of your computer - using a stackable 
connector so you can plug in a RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

How to order your 2X81 
BY PHONE - Access, Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp-
needed coupon below. You can pay 

n To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB21YY 

by cheque, postal order, Access, 
Barclaycard orTrustcard. 
EITHER WAY- please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt -
and we have no doubt that you will be. 

Order i 

in 
ZX8I 

lair-
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel: (0276)66104 4 21282. 

Qty Item Code Item price 
£ 

Total 
£ 

Sinclair ZX81 Personal Computer kit(s). Price includes 
2X81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready-assembled Sinclair2X81 Personal Computer(s). 
Price includes 2X81 BASIC manual and mains adaptor. 11 69.95 
Mains Adaptors) <600 mA at 9 V DC nominal unregulated). 10 8.95 
16K-BYTE RAM pack. 18 49.95 
Sinclair ZX Printer. 27 49.95 
8K BASIC ROM to fit 2X80 17 19.95 
Post and Packing. 2.95 

• Please tick if you require a VAT receipt TOTAL £ 

*l enclose a cheque/postal order payable to Sinclair Research Ltd, for £ 

•Please charge to my Access/Barclaycard/Trustcard account no. 

•Pleasedeiete/compleie as applicable. i 1 I I I I _L _J_ . i 
Please piint. 

Name: Mr/Mrs/Miss 

Address:! I I L 

I I I I I I I 

I I I I I I I 1 i I I I I 

I I I J_L I I I I 

I I I I I I I I I I I I I I I I 
F R E E P O S T - n o stamp needed. Y ° c i ; 
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INTERACTIVE CWA 
Online Conferences Ltd 
Argyle House 
NORTH1,/00D HILLS 
Middx 
HA6 ITS 

Dear Jane 

SYSTEMS 

Our Ref: JS/PL 

We iiave now had the opportunity to follow up the many leads 
we received at the 1981 Microcomputer Show, and arc pleased 
to say that this show was, without doubt, the most successful 
show we have ever attended. 

We have signed up several new dealers, including one in Eire, 
and in total the new business we found at the show could result 
in orders to the value of £vm over the next twelve months. 

We will be back in 1982* 

Yoars sincerely 

£> 
Jon] Spencer 
Marketing Director 

N o r w o o d H W . 

WfK 6 1TS. 



Bi OUTSTANDINGLY USEFUL" 

THE 
ZX81 
COMPANION 

Bob Maunder 

LINSAC 

Price £7.95 incl. UK postage 
ISBN 0 907211 01 1 

THE ZX81 COMPANION was reviewed 
in the September 1981 issue of the 
Educational ZX80181 Users' Group 
Newsletter as follows: 
Bob Maunder's ZX80 Companion was rightly recognised to be 
one of the best books published on progressive use of 
Sinclair's first micro. This is likely to gain a similar reputation. 
In its 130 pages, its author does not go as far as he did before, 
but his attempt to show meaningful uses of the machine is 
brilliantly successful. 

The book has four sections, with the author exploring in turn 
interactive graphics (gaming), information retrieval, 
educational computing, and the ZX8I monitor. In each case 
the exploration is thoughtfully written, detailed, and illustrated 
with meaningful programs. The educational section is the 
same — Bob Maunder is a teacher — and here we find sensible 
ideas, tips, warnings and programs too. The monitor listing 
(0000 to 0CB9), while unique, is less fully backed up, and will 
be of no use to the 2X81 beginner without some knowledge of 
Z-80 assembly. 

To conclude — this book is definitely an outstandingly useful 
second step for the ZX81 user. 

Send cheques for £7.95 to: 

LINSAC (YCI 

68 BARKER ROAD, LINTHORPE, 
MIDDLESBROUGH TS5 5ES 

ACORN ATOM 
DO IT YOURSELF 

LOW COST 

JOYSTICKS 
1 or 2 joysticks can be attached to the ATOM 
for a total cost of about £8 each. 

FEATURES 
Simple construction and connection 

Do it yourself wi th basic tools 
Case mounted or 'gadget box'joystick sockets 

1 or 2 joysticks or up to 4 paddles with fire keys 
Save the keyboard from game hammering 
Simple software control - details supplied 

SUITABLE FOR UNEXPANDED ATOM 

SEND £2-50 FOR 
FULL CONSTRUCTION DETAILS 
PLUS . . . . SOFTWARE NOTES 
PLUS . . . SAMPLE PROGRAMS 

To Burg-aids, 32 Guithavon Rd, Witham, Essex 

Note: no parts sunplied : no credit cards 

•k Anti-static envelopes 
it Qualify, double density medio 
* Soft sectored 
•fr Labels with wnte protect 
•k Reintaced centres 
• Libroiy coses free with tens 
Guaranteed quality Any foully 
disks should be leturned to us 
wilhm J 2 months of purchase with 
proof of purchase for replacement 
by leturn of post, 

Mini Floppy SS/DD 
Mini Floppy SS/DD X 10 
Mini Floppy SS/DD x 50 
Mini Floppy SS/DD * 100 . 
Mini Floppy DS/DD 
Mini Floppy DS/DD x 10 . 
Mini Floppy DS/DD x 50 
Mini Floppy DS/DD x 100 

Nett 
2 5 0 

20.00 
87 .50 

1 5 0 0 0 
4 .00 

33 0 0 
1 5 0 . 0 0 
2 7 5 0 0 

Totol 
2 88 

23 0 0 
1 0 0 6 3 
172.50 

4 6 0 
3 7 9 5 

172 5 0 
3 1 6 2 5 

Mail Orders to: 
MICROCOMPUTERS AT LASKYS 
MAIL ORDER DEPT. 
FREEPOST (No Stomp required) 
LIVERPOOL L2 2AB 

24 Hr Telephone Credit 
Cord Orden 051 -236 0707 
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Martin Buckeley shows you 
how to write a series of 
machine-code subroutines, 
culminating in a fast game of 
Breakout. 
FOR THOSE NEW' to machine code, a register 

comprises eight cells or bits, which represent 

values rising in powers of two from the right. 

Each register can thus hold a value between 0 

and 255 depending on which cells are set — 

that is, those which contain ones — and those 

which are not — those which contain zeros. 

The seven registers which can be addressed 

directly are identified by the letters ajbjCjd^h,!. 

Registers be, dc, and hi can operate in pairs to 

represent values from 0 to 65,535 — that is, 

256 multiplied by the left register added to the 

right register. In the example, register b has 

the value 64, and register c the value 136, but 

the pair together represent the value 16,520. 

b 

l O l l 10 |0|Q|0|0|0| 

128 64 32 16 8 4 2 1 

1110 10 lOlllOlOlOl 
128 64 32 16 8 4 2 1 

Register a is an accumulator register used 

for additions and comparisons. 

In machine code, the Z-80A is addressed 

directly using numbers in the range 0 to 255. 

The two numbers 203 (CB h) and 237 (ED h) 

act in a similar manner to shift keys. Used as a 

prefix, they extend the list of machine code 

commands to 559. A full list of these codes 

appears in appendix A of the ZX-81 manual, 

but here are a few examples to enlarge on the 

mnemonics used: 

Id a,b Load register a with the value of 
register b. 

Id a,N H Load register a with the next 
number in the list. 

Write fast-moving 
on your 
cp N Compare with the following 

number — returns a zero if true, 
add a,b Add the value of register b to 

register a. 
inc b Increment register b. 

dec b Decrement register b. 
Id hl,NN Load register pair hi with the 

values of the next two numbers. 
Id de,(NN) Load register pair de with the value 

held at memory location 
<N + 256* N) 

jp NN Jump to memory location 

IN + 256"N) 
jpz.NN Jump if zero to location 

(N + 256* N) 
jpnzrNN Jump if not zero to NN 
jr DIS Relative jump to the memory 

location indicated by the next 
number. N less than 127 jumps 
forward, N greater than 128 jumps 
255-N backwards, 

call NN Equivalent to Basic Gosub 
ret Equivalent to 8asic Return 

ret z Return if zero 

Before launching into the Breakout program 

we ought to have a rough outline of what we 

require, and I propose to tackle the job under 

the following four headings: move ball, move 

bat, draw board and the scoring mcchanism. 

All four jobs require a routine to plot a 

character at a given location — the equivalent 

of the Print At instruction in Basic — and this 

will be our first subroutine. We will use 

Driver and loader program. 

310 LET A = USR 16742 REM PRINT BOARD 
320 PRINT AT 17 ,0 ; "SCORE <6 s p a ce s ) BALL" 
322 PRINT AT 19 ;0 ; "KEYS 1/0 MOVE BAT" 
324 PRINT AT 2 0 , 0 ; "NEUL.INE DELIVERS BALL" 
330 POKE 16507, INT <RND#12>+2 REM RANDOM LINE NUMBER 2-13 
340 POKE 16515 ,2 
3S0 POKE 16514, INT <RND*2>#2 REM RANDOM DIRN. 0 or 2 
360 POKE 16517,CODE INKEY* 

370 IF CODE INKEY$=118 THEN GOTO 42(1 
400 LET A=USR 16593 
410 GOTO 360 
420 IF PEEK 16518 = 252 THEN GOTO 300 

430 POKE 16508 ,2 
440 LET A = USR 16593 

450 POKE 16517,CODE INKEY* 
460 IF PEEK 16508-0 THEN GOTO 510 
470 IF PEEK 16518 > 100 THEN GOTO 440 
480 IF PEEK 16518 > 50 THEN GOTO 440 
490 IF PEEK 16518 > 20 THEN GOTO 440 
50 0 GOTO 440 
510 PRINT AT 17,6;PEEK 16518 
520 PRINT AT 17,16;PEEK 16519 
530 GOTO 330 
900 PRINT "START LOCATION" 
910 INPUT A 
920FOR N=A TO 168S0 
930 INPUT B 
940 IF B>255 THEN STOP 
950 PRINT AT 1 8 , 0 ; N ; " < s p a c e ) " ; B 
960 SCROLL 
970 POKE N,B 
980 NEXT N 

990 s t o p 

81 
registers b and c independently to hold the 

column and line positions, and register a to 

hold the character to be plotted. 

(BASIC : PRINT AT c,b;CHR$ a) 

The de and hi registers are used to compile 

the address of the memory location equivalent 

to the required screen position. 16396 holds 

the address of the start of the display file. 

What we require our subroutine to do is count 

forward 32 characters for each line, skip any 

end-of-line markers — 118 — and add the 

column position. 

Now we can start programming. We need to 

reserve memory to hold the program and this 

is done as suggested by Sinclair, behind the 

first Rem. Switch on and key: 

100 REM 

followed by 340 zeros — about 10.5 lines. 

When your finger recovers, enter lines 900 to 

980 of our code loader. 

For reasons I shall explain later, we com-

mence our subroutine at memory location 

16520, so Run the program and enter 16520 to 

the first prompt. Now enter the code numbers 

in column two of the list, and the ZX-81 

should print out the first two columns for you. 

When vou reach 

16552 201 C9 ret 

enter 999, and the program should stop. 

To test this routine, we must assign values 

to registers a,b, and c, and this is achieved in 

the next few lines. Run the program again. 

This time start at memory location 16514, and 

enter: 

16514 62 Id a,N 

16515 61 Code for an'X' 
16516 6 Id b,N 
16517 0 Column number 
16518 14 Id c,N 
16519 0 Line number 

000 STOP program 

If vou now type 
LET A = USR 16514 

you should sec an " X " appear in the top left of 

your screen. To vary its position, Poke a new 

line number — 0 to 15 only since 16 will crash 

— into 16519 and a new column number — 0 

to 31 — into 16517. You can Poke any code 

you like into 16515, 

Now that we have a plotting routine, it is 

time to think about how to move the ball. This 

is achieved by deleting the existing ball, 

changing the line and column position and 

then replotting the ball. 

There are four pieces of information we 

require to do this, and we shall store them in 

the locations indicated: 

Ball oosttion^u r rem l i n e n u m l : ) e r 16507 
(Current column number 16508 

Horizontal direction 16514 

Vertical direction 16515 

To avoid negative values, the ball direction 
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graphics 

is indicated by either a 0 which decreases line/ 

column value, or 2 which increases line/column 

number. To find the new ball position we will 

use the formula: 

New Position = Old Position + Indicator — 1 

Load your program and then Run. For the 

start location enter 16643 and all the lines up 

to 16680. 

The next thing to consider is how to change 

the direction indicators. This is done in the 

lines 16553 to 16565, where for any given 

memory location in hi a 0 will be changed to a 

2 and a 2 to a 0. Run the program again and 

with line 16553 as the start location, key in 

lines 16553 to 16565. 

The next two sections of the program enter 

either the horizontal or vertical indicator 

locations into hi before calling the switch 

routine, The start location is 16566 and the 

routine ends at 16580. 

We must now consider the conditions for 

switching the vertical indicator: 

• The ball is in line 1 
• The ball is in line 14 

and those for switching the column indicator: 
• The ball is in column 28 
• The ball hits the bat 
• It hits a front brick in the wall 

• it hits a back brick in the wall 

In the next section we cover these conditions 

and also keep a tally of deleted bricks counting 

1 for a brick from the front wall and 5 for one 

in the rear wall. Further, we will keep a tally of 

balls used. So, the start location is 16681 and 

the codes run to 16741. 

To test the program so far, we must now 

enter a few lines of the Basic program which 

will act as the controlling program. Use my 

line numbering as there are further lines to be 

inserted later. 

300 POKE 16518, 0 
310 POKE 16519, 0 
330 POKE 16507, INTtRND *12) + 2 

340 POKE 16514, !NT(RND "2)"2 
350 POKE 16515, 2 
430 POKE 16508, 2 
440 LET A = USR 16612 

460 IF PEEK 16508 = 0 THEN GOTO 510 
500 GOTO 440 
510 INPUT A$ 

520 GOTO 330 

If everything is working, Run should pro-

duce a ball bouncing around the screen. I f you 

have problems delete lines 930 to 960 

inclusive, add 

950 PRINT N;"space";PEEK N 

then Goto 900 and check your listing. 

Our project is now nearing completion, but 

as yet we still need a moving bat, the board, 

and a way of presenting the score. 

Three CHRS 133s make a reasonably-sized 

bat, and using Basic to Poke keystrokes into 

16517 we can transfer bat moves into the 

16520 38 26 I d h , N 16568 64 40 
16521 0 00 16569 205 CD c a l l NN 
16522 105 69 I d l , c 16570 169 A9 
16523 203 CB 16571 64 40 
16524 37 25 s l a 1 16572 24 18 j r DIS 
16525 203 CB 16573 116 74 

j r DIS 

16526 37 25 s l a 1 16574 33 21 I d h l , N N 
16527 203 CB 16575 131 83 

I d h l , N N 

16528 37 25 s l a 1 16576 64 40 
16529 203 CB 16577 205 CD c a l l NN 
16530 37 25 s l a 1 16578 .1.69 A9 
1653.1 203 CB 16579 64 40 
16532 37 25 s J. a 1 16580 201 C9 r e t 
16533 203 CB 16581 121 79 I d a , c 
16534 20 14 r l h 16582 254 FE c:p N 
16535 89 59 I d e , c 16583 0 00 

c:p N 

16536 22 16 I d d , N 16584 200 C8 r e t x 
16537 0 00 16585 13 0D dec c 
16538 25 19 add h l , d e 16586 201 C9 r e t 
16539 88 58 I d e , b 16587 121 / 9 I d Q , C 
1654 0 25 19 add h i ,de 16588 254 FE cp N 
16541 237 EI) 16589 13 0D 

cp N 

16542 91 5B I d d e , ( N N ) 1659 0 200 C8 r e t z 
16543 12 0C 16591 12 OC i n c c 
16544 64 40 16592 201 C9 r e t 
16545 25 19 add h l ^ d e 16593 6 06 I d b ,N 
16546 17 11 I d de,NN 16594 1 01 
16547 1 01 16595 62 3E I d a , N 
16548 0 00 16596 0 00 
16549 25 19 add h l , d e 16597 33 21 I d h l , N N 
16550 86 56 I d d > < h1> 16598 132 84 
16551 119 77 I d ( h i ) , a 16599 64 40 
16552 201 C9 r e t 16600 78 4E I d c , ( h i 
16553 126 7E I d a , ( h i ) 16601 205 CD c a l l NN 
16554 254 FE cp N 16602 136 88 
16555 0 00 16603 64 40 
16556 32 20 j r n z DIS 16604 13 0D dec c 
16557 4 04 16605 205 CD c a l l NN 
16558 60 3C i n c a 16606 136 88 
16559 60 3 0 i n c a 16607 64 40 
16560 24 18 j r DIS 16608 13 0D dec c 
16561 2 02 16609 205 CD c a l l NN 
16562 61 3D dec a 16610 136 88 
16563 61 3D dec a 16611 64 40 
16564 119 77 I d ( h l ) , a 16612 33 21 I d h 1 , NN 
16565 201 C9 r e t 16613 133 85 
16566 33 21 I d h i ,NN 
16567 130 82 / continued on next pag 

machine-code program. We shall have to stop 

the bat exceeding the game area, but it will 

always be in column 1, so we need only store 

its line number — in 16516. Load the program 

again and Goto 900. Now enter lines 16581 to 

16642. 

Now enter 999 and then kev this line: 

450 POKE 16517, CODE'lNKEY$ 

This section of the program can now be tested 

by entering the Basic line 

440 LET A = USR 16593 

and running it. I f all is well, the bat should run 

up and down the left-hand side of the screen. 

We now arrive at the board-drawing routine. 

It is feasible to write this in Basic, and you 

might like to try it to compare execution 

speed. Goto 900 then and the start location is 

16742. The board-drawing routine ends at 

16809. 

That is the end of the machine code, all that 

now remains is to complete the Basic driver 

program. The whole program is shown in 

listing 1. Lines 470 to 490 vary the speed of 

the ball and may be omitted for a faster game, 

or alternatively substitute: 

470 FOR Q = 1 TO 3 

490 NEXT Q 

for a slower game. Using Pause introduces a 

flicker into an otherwise rock-steady perform-

ance. The addition of lines 322 and 324 make 

the program a little more user-friendly. 

322 PRINT AT 19,0;"KEYS 1/0 MOVE THE 

BAT" 

324 PRINT AT 20,0;"NEWLINE DELIVERS THE 

BALL" 

You now have the basic ingredients for 

writing your own fast-moving games programs. 

A full listing of this program is available from 

me at 33 Stoneham Lane, Swaythling, South-

ampton. Please send £1 plus a stamped, 

addressed envelope; i ind an extra £1.50 if you 

want a cassette as well. 
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<continued from previous page) 16682 254 FE cp N 16751 13 0D dec c 
1 6 6 1 4 6 4 4 0 16683 1 01 

cp N 
16752 32 20 j r n z DIS 

1 6 6 1 5 1 2 6 7E I d a t ( h i ) 16684 40 28 j r z D IS 16753 250 FA 
1 6 6 1 6 2 5 4 FE cp N 16685 136 88 16754 14 0E I d c , N 
1 6 6 1 7 2 9 I D 

cp N 
16686 254 FE cp N 16755 0 00 

1 6 6 1 8 2 0 4 CC c a l l z,NN 16687 14 OF 167S6 205 CD c a l l NN 
1 6 6 1 ? 1 9 7 C5 16688 40 28 j r z DIS 16757 136 88 
16620 64 40 16689 132 84 16758 64 40 
16621 254 FE cp N 16690 120 78 I d a , b 16759 14 0E I d c , N 
16622 28 1C 16691 254 FE cp N 1676 0 15 OF 
16623 204 CC c a l l z}NN 16692 28 1C 16761 205 CD c a l l NN 
16624 203 CB 16693 40 28 j r z D IS 16762 136 88 
16625 64 40 16694 135 87 

j r z D IS 
16763 64 40 

16626 62 3E I d a f N 16695 254 FE cp N 16764 5 05 dec b 
16627 133 85 16696 0 0 0 

cp N 
16765 32 20 j r n z DIS 

16628 205 CI) c a l l NN 16697 40 28 j r z D IS 16766 243 F3 
I d b , N 16629 136 88 16698 28 1C 16767 6 06 I d b , N 

16630 64 40 16699 122 7A I d a , d 16768 21 i s 
16631 12 OC .Lnc C .16700 254 FF cp N 16769 14 OE I d c > N 
16632 205 CD c a l l NN 16701 133 85 16770 14 OF 
16633 136 88 16702 202 CA j p l,NN 16771. 62 3E I d a ; N 
16634 64 4 0 16703 190 BE 16772 189 BD 
16635 12 OC j.nc c 16704 64 40 16773 205 CD c a l l NN 
16636 205 CD c a l l NN 16705 254 FF cp N 16774 136 88 
16637 136 88 16706 8 08 

cp N 
16775 64 40 

16638 64 40 16707 40 28 j r z DIS 16776 13 OD dec c 
16639 121 79 I d a , c 16708 7 07 

j r z DIS 
16777 32 20 j r n z DIS 

16640 50 32 l d < N N ) , q 16709 254 FE cp N 16778 250 FA 
16641 132 84 16710 189 BD 

cp N 
16779 5 05 dec b 

16642 64 40 16711 192 CO r e t n z 16780 120 78 I d a , b 
16643 33 21 I d h l , N N 16712 30 I F I d e , N 16781 254 FE cp N 
16644 123 7B 16713 5 05 16782 18 12 

j r n z DIS 16645 64 40 16714 24 18 j r DIS 16783 32 20 j r n z DIS 
16646 78 4E I d c,(hi) 16715 2 02 16784 240 FO 
16647 35 23 j.nc h i 16716 30 IE I d e , N 16785 14 OE I d c , N 
16648 70 46 I d b , ( h i ) 16717 1 0 1 16786 14 OE 
16649 120 78 I d a , b 16718 33 21 I d h1>NN 16787 62 3E I d a , N 
16650 254 FE cp N 16719 134 86 16788 8 08 
16651 0 00 16720 64 40 16789 205 CD c a l l NN 
16652 200 C8 r e t z 16721 126 7E I d a , ( h i ) 16790 136 88 
16653 62 3E I d a , N 16722 131 83 add a , e 16791 64 40 
.16654 0 00 16723 119 77 I d ( h i ) , a 16792 13 OD dec c 
16655 205 CD ' c a l l NN 16724 195 C3 j p NN 16793 32 20 j r n z DIS 
16656 136 88 16725 190 BE 16794 250 FA 
16657 64 40 16726 64 40 16795 5 05 dec b 
16658 17 11 I d de fNN 16727 33 21 i d h i , NN 16796 120 78 I d a>b 
16659 123 7B 16728 135 87 16797 254 FE cp N 
16660 64 40 16729 64 40 16798 15 OF 
16661 33 21 I d h 1 , NN 16730 52 34 i n c ( h 1 ) 16799 32 20 j r n z DIS 
16662 130 8 2 16731 62 3E I d a , N 16800 240 FO 
16663 64 40 16732 2 02 16801 33 21 I d h i > NN 
16664 126 7E I d a , ( h i ) 16733 50 32 1 d ( N N ) , a 16802 134 86 
16665 129 81 add a , c 16734 131 83 16803 64 40 
16666 61 3D dec a 16735 64 40 16804 54 36 l d ( h l ) ,N 
16667 79 4F i d c , a 16736 62 3E I d a , N 16805 0 0 0 

16668 18 12 I d ( d e ) , a 16737 0 00 16806 35 23 I n c h i 
16669 35 23 i.nc h i 16738 205 CD c a l l NN 16807 54 36 l d < h i > >N 
16670 19 13 j. n c d e 16739 136 88 16808 0 0 0 
16671 126 7E I d a > ( h i ) 1674 0 64 4 0 16809 201 C9 r e t 
16672 128 80 add a , b 16741 201 C? r e t .16810 0 00 nop 
.16673 61 3D dec a 16742 62 3E I d a > N 16811 0 00 nop 
16674 71 47 I d b , a 16743 128 80 .1.6812 0 0 0 nop 
16675 18 12 I d (de ) , a 16744 6 06 I d b , N 16813 0 0 0 nop 
16676 62 3E I d a , N 16745 29 ID 16814 0 0 0 nop 
16677 52 34 16746 14 0E I d c , N 16815 0 00 nop 
16678 205 CD c a l l NN 16747 15 OF 16816 0 0 0 nap 
16679 136 88 16748 205 CD c a l l NN 16817 0 00 nop 
16680 64 40 16749 136 88 16818 0 00 nop 
16681 121 79 I d a , c 16750 64 40 16819 0 o o nop 
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The 
Essential 
Software Company 

THIS IS INOT A 
PRACTICE DRILL! EARTH 

IS BEING INVADED 
ON YOUR Trs80 &\/<SE%E 

Galaxy Invasion 
The newest and most exciting invaders 
type game yet! Cruel and crafty aliens 
attack Earth. You are the sole defender. 
As you fire your laser at the aliens 
they swoop down and bomb you. 
Exciting use of graphics! Must be seen. 

TRS 80 Level I ft I I16K Tape 
Video Genie 16K Tape 

SuperlMOMV 
f<**m 

Attack Force 
Dodge the alien Ramships and fire 
missiles to destroy them before they get 
you. The alien Flagship uses his deadly 
laser bolt to transform a Ramship into 
another Flagship or into your ship's 
double. Look out! Destroy your double 
and you could destroy yourself. 

TRS80 Level I f t II 16KTape 
Video Genie EG300316K Tape / 

Now the amazing ASTEROIDS arcade 
game for your TRS 80! Your ship is 
floating in the middle of an asteroid belt! 
Your only escape is to destroy them and 
the crafty alien spacecraft! Blast them 
with your laser, thrust, rotate or hit 
hyperspace to survive! ^ 

TRS 80 Levels I & I I16KTape 
Video Genie 16K Tape 

Cosmic Fighter 
Your fighter appears below a convoy of 
Aliens! If you destroy them another set 
appears who seem to be slightly cleverer 
than before! Soon your space station 
nears but before you can dock the station 
comes under attack! Survival is up to you! 
The excitement is just beginning!! 

TRS 80 Levels I & I I16K Tape 
Video Genie 16K Tape 

qobblE 

Robot Attack 

T R S 80 Levels I & II 16 K Tape 
Video Genie 16 K Tape 

The Newest and Most Astounding Arcade 
Game that TALKS has just Reached Planet 
Earth. You can't help yourself You have to 
stop them at all cost. Don't let up. Written 
especially for high quality graphics you'll 
simply be dazed and excited by theaction 

Watch out behind you! 
As you hurry through 

the maze collecting 
your energy 

modules you score points. But don't let the'7 
Gobblemen catch you. If you are crafty, 
sneek up behind them and neutralise them 
to gam extra points. Just keep a watch. 
When they attack you they come in fast. 
Just don't lose your nerve. 

TRS 80 Levels I & II 16 K Tape 
Video Genie 16 K Tape 

full screen graphic display constantly shows your position in a ^ ^ 
perspective format as though you were actually there! This "rat's 
eye" view adds an entirely new dimension to adventure. 
English language commands can be entered at any time to manipu-
late your environment. The command sets are extensive and sophisti-
cated. Dozens of objects are scattered throughout the mazes and 
buildings. You can pick them up, burn them, throw them, etc. You 
may need the sword to fight off an ugly little man. Or a steel rod to 
hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the 
traditional one and two word commands. Asylum incorporates our 
Advanced Language Interpreter (ALI), which allows full sentence 
input. 

^/Deathmaze and Labyrinth consist of over 550 locations! 
"[-Asylum tops1200 locationsl 

iSS 

THE ESSENTIAL SOFTWARE COMPANY 
(Viscounti Ltd.) 01-837 3154 
47 Brunswick Centre, London WC1N 1AF 

l havea microcomputer. 
Please send me you' software catalogue. I 
enclose a stamped sol' addressed envelope. 
Please send me 
I enclose a cheaue.'postal order tor £ 

(plus 50p post & pocking! 

D 
- l 

Signature . 

I 

I 

i: 
Name 

Address 

i . 
V; , 

I Postcode 

My ACCESS No * 

t 

i 

m 
i 

'•"•••'• 'J' • - I . 
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PROJECT 
DOUSING ANALOGUE 
Continuing his series on the 
development of process-control 
software, John Dawson tackles 
the crucial problem of 
converting information from 
external equipment into 
machine-readable form. 

IN THE FIRST article in the series I described a 

very simple digital-to-analogue converter 

(D-A) which produced a voltage from a digital 

number. This article is about the reverse 

process, analogue-to-digital conversion (A-D), 

and the uses to which an A-D converter can be 

put for gathering data from the real world for 

the computer to act on. 

The listings give a program for setting the 

time on the clock program I listed last month. 

I have found an error in the clock software — 

nothing catastrophic, just that the week 

counter does not increment without another 

instruction STA W K inserted before line 150. 

Analogue-to-digital conversion is a process 

in which a variable voltage is measured and 

described by a digital number. The analogue 

voltage may be steady or it may alter 

randomly or in a defined and regular way. 

The wave-form in figure 1 is a sine wave, a 

regular pattern which repeats itself without 

variation. Eight bits, one byte, can describe 

256 different states and this means that 

analogue voltage somwhere between 0 and 

2.55V can be measured to an accuracy of 

lOmV that is, one-hundredth of a volt. 

Recently, 10-bit and 12-bit A-D converters 

have become less expensive and more 

common. They resolve or measure a signal 

voltage to one part in 1,000 or one part in 

4,000 respectively. The increased accuracy is 

almost irrelevant for domestic measurements 

and most of the work done in school 

laboratories. 

Most A-D converters use a technique 

known as successive approximation. There is, 

however, a second method which is faster, but 

Figure 1. Voltage changes more rapidly when it 
crosses the zero point la) than near a peak Ib). 

Change of 
stgnal 
amplitude 

u u 
1 2 

Conversion lime 

m 
i t 

L V I A A n a l o g I n t e r f a x 

The Original Microsystems VIA interface, with input from the multiplexer taken to the comparator. 

more expensive, called flash conversion. 

Successive approximation uses a converter to 

produce a voltage from numbers generated by 

the A-D board. 

The reference voltage is compared with the 

unknown, incoming analogue voltage and the 

A-D chip hunts for the closes; match between 

the reference and the unknown. When all 

eight bits of the converter are set to the best 

match to the unknown voltage, the conversion 

is finished and the computer reads the digital 

number as the measurement of the analogue 

voltage. 

Successive approximation uses one 

comparator circuit; in contrast, flash 

conversion is performed using one comparator 

circuit for each possible state of the output. 

So, for an eight-bit converter, 256 

comparators would be necessary — hence the 

increased cost; while for a 10-bit converter, 

1,024 comparators would be required. Flash 

converters can be used, however, for 

converting TV signals from one standard to 

another which involves working at 

frequencies up to 10-15MHz. 

The versatile interface adaptor chip (VIA) 

analogue interface produced by Original 

Microsystems Ltd at 39 High Street, North 

Crawley, Newport 1'agnell, Buckinghamshire, 

is intended for the Tangerine Microtan com-

puter. However, the board will interface to 

any 6522 VIA chip and is just as suitable for 

the Aim 65, Acorn Atom, or the BBC micro-

computer. 

The board has eight unipolar analogue 

inputs. That means that the inputs will 

measure either positive or negative in relation 

to zero but not both, in this case 0 to + 5V. 

There are also two D-A converters on the 

board and 3 prototyping area in which 

operational amplifiers or other circuits can be 

hand-wired. 

The board is made of glass fibre and is 

double-sided but not through-plated. The 

board fits comfortably into the Tangerine rack 

and all the input and output connections arc 

brought to a standard 0.1 in. pitch, 32-way 

connector. The advantage of this system is 

that you can move the board from one 

computer to another by unplugging it and 

changing the connector for one which has 

been wired for the VIA outlet of the new 

machine. 

In a normal form the board costs £95; the 

version supplied for this review had two 

CA-3140 optional amplifiers added to the 

outputs from the Ferranti D-A converters. 

The ADC-0809 integrated circuit takes 

between 100 and 150/̂ s. to read an analogue 

voltage and return the digital equivalent. The 

input is taken straight from the multiplexer, 

the circuit that selects one of the eight inputs, 

to the comparator. 

There is no provision in this chip for 

sampling and then holding the input while the 

conversion is carried out. The consequence is 

that for an accurate conversion, the input 

must be stable to within a small fraction of the 

input voltage for lOOyus. at least. 

The calculations to find the exact limits at 

which the chip will work accurately are set out 

in the Data Conversion Handbook by Donald 

S Bruck but it may be reduced to this: 

• For an eight-bit A-D with a full-scale input 
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SIGNALS 

Oscilloscope trace of a 50Hz sine wave after conversion to digital and back to analogue. 

voltage of 5V, the input must not change 
more than 5/512VI = 9,9998VI in lOfys. or 
98V/second. 

• The maximum rate of change of a sine 
wave occurs when the voltage passes 
through zero — figure 1. In the case of a 
5V full-scale sine wave, 

Frequency = rate of change = )2n x 5) 
Hence, 

Frequency - 98/31.4 = approximately 
3.1Hz. 

For many applications the ADC-0809 chip 

will be completely satisfactory, for example: 

• Test voltage measurement. 

• Oigitiser tablet where position is found from 
pressure on a surface. 

• Temperature control in a greenhouse or for 
central-heating purposes. 

• Wind direction, rainfall, humidity, and other 
meteorological {lata 

• Measurement of the position of machinery, 
perhaps a drilling jig. 

The Original Microsystems board is unlikely 

to be successful in applications such as: 

• Process control where there is a possibility 
of positive feedback. 

• Speech analysis. 
• Physiological data capture such as heart 

rhythms, electrical changes in the muscles 

and nervous reflexes. 

Despite the calculations, I am uncertain 

whether or not the Original Microsystem 

board will be useful for the scanning camera I 

intend to build for a forthcoming article. A 

50Hz sine wave was analysed using the 

Original Microsystems converters and turned 

back into an analogue signal using the D-A 

converter on the board. It gave reasonably 

accurate representation of the original and I 

shall have to do more work to see just what 

jobs can be done using this board. 

The second A-D board I want to describe in 

this article is made by Sagus for I/O Systems 

Limited. It costs £135 and is intended 

specifically for the Nascom microcomputer. 

The 8in.-by-8in. board plugs directly into the 

Nasbus and is made of glass fibre with 

printed-circuit wiring on both sides and 

plated-through connections. A silk-screen 

print is used on one side to identify each 

component and the board will be completed 

with a soider-resisl mask. The edge 

connectors are gold-plated. 

There is a PI/O chip on the board connected 

through buffers to the Nasbus address and 

data lines. None of the connections to the 

Nasbus imposes more than one LS TTL load 

to the Nasbus lines. 

There is a generous prototyping area in one 

corner of the board to which all the Nasbus 

voltage rails are bought, with provision for 

decoupling capacitors close to any integrated 

circuits mounted in the prototype area. Eight 

miniature jack sockets are provided on the 

outer edge of the A-D board for the eight 

analogue inputs and the input lines can be 

broken close to each jack socket so that the 

analogue signal can be routed through 

operational amplifiers mounted in the 

prototype area to condition the incoming 

signal before it is passed to the analogue 

multiplexer. 

The multiplexer chip selects one of the 

eight analogue channels and puts the same 

analogue voltage on the output from the chip. 

The chip used by Sagus is made by Harris and 

has integral protection against excessive input 

voltages. It can handle transient overloads of 

several hundred volts. 

(continued on page 55) 

0 6 0 6 
0 0 3 8 06O6 
r>05« 
0 0 6 0 '.>&•'t> 
W 6 1 >>f."6 
O<MC t 

i UM.'IM.M. IU »Ll> I H H M 06O6 
W 6 4 : 0 6 0 6 
" 0 6 5 OfcCIN PUP 0 6 0 6 OH 
0 0 6 6 PHA 0 6 0 7 4 8 

> 1 XA 0 6 0 U 
• , » . ' * ! ) PHA 0 6 0 V •Iti 
006V r v o o 6 o n "B 
O'.i 70 PHA 0 6 0 E I B 
0071 JSR o i B l i ' >60C 2 " <>H -If, 
0072 CMr1 C-lOO OAOF c v OD 
0 0 7 net? ON:' Ol i l 1 HO 1 1 
0'>7't flSL 9 06 ir- OA 
0 0 7 3 ASL •0 '.>6 1 4 •>(> 

r>. i !t . ASl. 9 0 6 1 5 "A 
<Vl77 AS! <.>(> 1 b 

o o ' y STrt SP 061 1 8 0 
0 0 7 V JSR D13I r " 6 1 V 20 
•MJtiO CMP t*'.'t> 0 6 1 C OP 
00® 1 BEO 06 i e v o 0 1 
0 0 8 2 QRfl SP 0 6 2 0 OS BO 

0 0 0 3 SI A SD 0 6 2 2 8 0 

OOB'l ON: PLA 0 6 2 4 6H 
<>"85 rnv 0 6 2 5 
OOB6 PLFL '•6.6 6M 
0087 TflK 06? 7 AA 
(*>8t) PI .A 062(1 68 
OOUF PLP " 6 2 V 2 8 

OOVC' R I S 60 
OOV1 L-l<51 J JSK iHtt-'A '>621? 2 0 Frt FP 

LDfl tCHflh i>62E A5 01 
0 0 V 3 CMF £»OD 06:-'.' r v OD 
0 0 V 4 Ufc'P PN1 0 6 3 2 FO Of 
OOVtf CMP 0 ( . M C*» 3 0 
OOVfc BCC u l e i T 0 6 JO v o F 3 
0 0 V 7 CMP 0 6 " 8 t-V JA 
o i j v e BCS P i e i r 1-0 EF 
0V9V .ISO IIPCHf.' oi>sr: 2 " ' 3 KF£ 
•->10'.' 1CHAR ir- AS Ol 
"101 AND €«0P F{>4 I 1'V OK 
o i o: ' 1)N 1 UTS o t .4 : 6 » 
0111 '.'• 1 0 6 4 4 
OK 4 t 0 6 4 4 
01 OS i 0 6 4 4 
0106 1 0 6 4 4 
0 1 0 7 1 064d 

0100 1 0 6 4 4 
0109 ; 0 6 4 4 
"1 10 1 0 6 4 4 
OL 1 1 0 6 4 4 
0 1 1 2 1 0 6 4 4 
OIL 3 1 OE,44 
" 1 1 4 1 0 6 4 4 
0115 t Oo44 
0 1 1 6 0 6 4 4 
01 1 7 0644 
Ol 10 0A44 
01 1"? 
Ol 20 064 4 

(listing continued on page 55) 
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THE 
COMPLETE SINCLAIR ZX81 

BASIC COURSE 
At lasl. a comprehensive text for your Sinclair ZX 81! 

The complete BASIC Course is a manual which will 

immediately become an mdispensibie wcrk of 

reference for all your ZX 81 programming. 

Whether you have never done any programming or 

whether you are an experienced microcomputer 

user, the Complete BASIC Course will provide itself 

to you as an invaluable aid. 

The Complete BASIC Course is designed to teach 

you to write and develop BASIC programs for the 

Sinclair ZX 81 - no other books or aids are 

necessary. All is revealed in our easy step-by-step 

guide with programs and ' lest yourself" exercises all 

the way through. 

As you become more proficient with computing, ihe 

Complete BASIC Course will continue to be an 

essential guide, giving you finger tip references, 

numerous advanced programming techniques and 

memory saving devices specifically for the Sinclair 

ZX 81. 

HOW TO WRITE PROGRAMS: 

Even if the idea of writing programs is completely 

mystifying to you, the Complete BASIC Course wilt 

show you just how easy it is. In no time you will be 

able to write and enjoy complex programs for 

whatever use you desire. 

Using the proven TOP-DOWN approach, the 

Complete BASIC Course will show you systematic 

and simple ways to write programs. Even 

experienced programmers will benefit from this 

Course, making programs easier to write and less 

prone to error! 

NUMEROUS EXAMPLES: 
Every concept, every function is fully described by 

simple programs that you can enter on your Sinclair 

ZX 81 in minutes. 

The Complete BASIC Course contains over 100 
programs and examples! These programs illustrate 
the use and possibilities of the Sinclair ZX 81: 

• Home use 

• Financial analysis and planning 

• Educational applications 

• Games 

• Mathematical applications 

• Displays of "Artificial Intelligence 

EVERY FUNCTION COVERED: 

No matter what your application, what your 
confusion about any function, you will find it covered 
in the Complete BASIC Course 

A full and detailed discussion is included of even 

traditionally taboo topics such as USR. PEEK and 

POKE. 

A handy alphabetical summary section lists all 
functions, and provides a short description and 
example programs of all topics. 

A PERMANENT WORK OF REFERENCE: 

The Complete BASIC Course is an excellent 

reference work for experienced programmers 

(including tips on using special techniques) as well 

as a comprehensive step-by-step guide for 

complete beginners. 

The Complete BASIC Course has over 240 pages 

filled with information in an attractive durable ring 

binder - this is a lay-flat work of reference that 

deserves a place next to every Sinclair ZX 81 

microcomputer. 

S 
m 

• 

* * ft 
3 0 P R O G R A M S 

FOR THE 
S INCLAIR 

• jp m £ € $ • € 

^ S T A H d 

' VCHiift 
1XS1 HOFC 

OTHER TITLES AVAILABLE: 

Melbourne House is the world s leading publisher of 

books and software for the Sinclair ZX 81. 

The following titles are also available if you wish to 

expand your horizons: 

BASIC Course Programs on Cassette -

All major programs in the BASIC Course are 

available pre-recorded in this set of cassettes. This 

is a valuable adjunct to the Course, saving you time 

and effort. 

Not Only 30 Programs for the Sinclair ZX 81:1K -

Not only over 30 programs, from arcade games to 

the final challenging Draughts playing program, 

which all fit into the unexpanded 1K Sinclair ZX 81 

but also notes on how these programs were written 

and special tips' Great value! 

Machine Language Programming Made Simple 
for the Sinclair-

A complete beginner's guide to the computer s own 
language-Z80 machine language. Machine 
language programs enable you to save on memory 
and typically give you programs than run 10-30 
times faster than BASIC programs. 

Understanding YourZX 81 ROM -

A brilliant guide for more experienced programmers 

by Dr. Ian Logan, this book illustrates the Sinclair's 

own operating system and how you can use it. 

Includes special section on how to use machine 

code routines in your BASIC p-rograms. 

Order Form: 

Orders to Melbourne House Publishers 

131 Trafalgar Road, Greenwich London SE10 

(Correspondence to 

Glebe Cottage. Station Road, Cheddington. Leighton 

Buzzard. BEDS LU7 7NA) 

NAME: 

ADDRESS : 

.Postcode.. 

The Complete 

Sinclair ZX 81 BASIC Course @ £17 50 

Basic Course 
Programs on Cassette 2 5 0 

Not Only 30 Programs/Sinclair 

ZX 81:1K @ t 6.95 

Machine Language 

Programming Made Simple 8.95 

Understanding Your ZX 81 ROM @ C 8.95 

Postage and Packing 

Remittance enclosed 

£ 0.80 



(listing continued from page 53) 
0121 064-1 O t P ? J 06 A1 

'. '122 0644 O103 T 06 A1 

01 23 0 6 4 4 0 ! 84 £ 06A1 

O I 2 4 Of. 4 4 0 1 8 5 | ObA l 

0 1 7 5 SET CLOCK T!MF 0 6 4 4 0 1 8 6 <:i6Al 

012& i>644 01B7 J 06 A1 

01 2 ? 1M6.S p¥T ' S , c;, " t Ote44 5 3 65 74 0 1 8 8 J U6A1 

0 1 2 0 Y YT ' . ' T , I 0 6 4 7 2 0 54 6 " 0 1 8 9 J 06A1 

0 1 2 " PYT ' n , ' e . » T » 064 A 6P 6S '.10 o t « 0 ; 06 A1 

0 1 5 0 BYT • 0 0 0 6 4 0 0 0 0 1 « l ; 06A1 

0131 BYT ?W,'T-. 'T? O M F 57 6 5 6 ' j 0 1 9 2 | 06A1 

0 1 3 2 PYT • i , » o o . t> 0651 6E> 0 0 44 O I 9 3 J 06EE 

0 1 3 3 BYT ' a , ' V . * 0 0 06t .4 r 1 79 o o O2S0 I 'V>F.E 
0 1 3 4 BYT *H, ' O . ' U 0 6 5 ' 4 8 6 f 75 0251 1 OeEE 

0 1 3 5 SlYl ' r . ' S , t O O 065ft 72 73 0 0 •>252 •>6EE 
bYT • M , ' 1 , ' n 0 6 JD 4[> 69 68 • '253 . v6EE 

0 1 3 7 PYT " u , " t , ' e 0 6 6 0 75 74 6 5 0 2 5 4 J 06E£ 
oiT-e DYT ' s . C O O . ' S 0 6 6 3 73 0 0 5 3 0 25S ; 06EE 
0 1 3 9 BYT 't>. " E . ' o 066 i i 6 5 63 61 >256 TIME SET '>6EE 
0 1 4 0 S»YI ' n . ' d . '•= 0 6 6 * 6E 64 73 0257 2 06EE 
0141 BYT <01 066C O l 0 25B T tM E J SR CLS 06EE 20 D6 0 6 
0 1 4 2 066D 0 2 5 9 JSR DTIM 06F I 20 61> 0 6 
o i 4 : ; 066D 0 2 6 0 LDX £ 0 0 06F4 A2 00 
01 DISPLAY T tME FRAME 0 6 6 0 0261 LDA r * 4 o 06F6 40 

01 4S 066 ! ) 0262 STA 1CUR5 O6F0 85 OA 

•>146 DTXH F-HF O660 06 >263 LDA £ » 0 2 04>FA A9 0 2 
0147 PHA 0 6 6 t 4B 0 2 6 4 STA ICURSH 06FC 85 OB 

O l 49 TKA 066F eft •265 TEl LDY C*OA 06FE AO OA 

0149 PHA 0 6 7 0 Afct •>266 STY VDUINO 0 7 0 0 B4 0 3 

0 1 5 0 1 YTT 0671 90 0267 I.DA C»5F 0 7 0 2 A9 5F 

0151 PHA 0 6 7 2 48 0 2 6 8 STA (JCUKS> V 0704 91 OA 

0 1 5 2 LDX NULL 0673 A t 0 3 0 6 0 2 6 9 TE2 J SR DECIN 0 7 0 6 20 0 6 06 

0 1 3 " LDA NULL '">676 AI> 0 3 <•6 0 ? 7 O LDA ICHAR 0709 A5 01 

01-54 STfi 2 P I 0 6 7 9 33 0271 CMP CR O /OB CD 04 0 6 

0 1 5 5 SH-' •my 067B 0 8 0 2 7 2 BEO DT2 07OE FO OE 

0 1 5 6 SMI LEW TIME'S. X 067C BD 44 Oo 0 2 7 3 J SR • FDFA O710 2 0 FA Fl> 

0 1 5 7 CM NULL 0f>7 F CL> <K-UP 0274 LDA I CHAR 0 7 1 3 AS 01 

0 1 5 8 EEO sn-ix 0692 FO 12 0 2 7 5 CMP CR 0 7 1 5 CD 04 0 6 

0 1 5 9 CMP 0FR84 a 01 0 2 7 6 DNE TE3 0 7 1 8 DO 1A 

0 1 6 0 r<Eo STM2 O606 FO 0 7 0 2 7 7 LDA SD 071A A5 80 

0161 STA S C l O P . v 0600 99 OO 0 2 0 2 7 9 s r A Wl". X 071C 9 5 F 8 

0 1 6 2 ] NY 06 SB C8 0 2 7 9 1T2 CLC 0 7 J E 18 

CM 63 I MX 068C t 8 0280 LDA 07 IF 20 

01A<1 BNE SMI 068P DO ED 0281 I NY 0721 r s 

0 1 6 5 STKZ PL A OFCSF 6 8 0202 [NY 0 7 2 2 c e 

0 1 6 6 T AY 069O AS 0 2 8 3 STA ( ICURS ) Y 0 7 2 3 91 OA 
0167 PLA OTI9| 6H 0284 ADC I CURS 0 7 2 S 6 5 OA 

0 1 6 8 TAX 0 6 9 ; AA 0 2 0 5 STA ICURS 0 7 2 7 » 5 OA 
0 1 6 9 PLA 0 6 9 3 60 '.<206 INX 0 7 2 9 E8 

O l 70 PLP 0 6 Q 4 2 6 0 2 8 7 CPX £ * 0 5 0 7i;A EO 0 5 
0171 RT S 069F, 60 O20S l-NE TEl 072C DO DO 
0 1 7 2 STHK L DA £ • 2 0 0 6 9 6 A " 0289 J SR CLS 072E 20 D6 0 6 

O l 73 CLC 0t>"8 I S 0 2 9 0 JMP ST 1 0731 4C A4 0 6 

0174 ADC ?P1 0 6 9 9 65 7t 0291 IF"! U>Y £ t 0 A 0 7 " 4 AC <>f 
0 1 ' 5 S fA 0691* 8 5 7F 0 2 9 2 LDA C« 2 0 0 7 3 6 A9 2 0 

017fc IN* 0 6 9 0 E0 '.'293 1E4 STA <1CURS> Y 07~B 91 OA 

01 77 JMP SMI' 069E 4C .'b '.'6 0 2 « 4 I NY 073A C6 

017B 06 A1 0 2 9 5 CPY £ » 1 F O730 CO IF 

01 79 O t A l 02*?6 PNF TE4 073D P0 F9 

0 1 8 0 06 A1 '.'297 •IMP TEl 073F 4C FE 0 6 

0181 I 06H1 

subroutine in line 259. The labels ICURS, 

ICURSH, VDU IND and ICHAR refer to 

zero-page locations used by the Microtan 

Tanbug monitor and it may be difficult to 

make a straightforward translation between 

this program and another system. Most of ihc 

rest of the instructions in this module are 

concerned with error trapping. 

Non-numeric characters arc rejected by 

lines 9 5 - 9 8 in DECIN, two figures arc-

required for each input, e.g., 06 for day, and 

any third figure other than a carriage return 

blanks the line and starts the input routine 

again. 

Pressing the return key before or during an 

entry skips to the next line and leaves the 

previous variable, e.g., hours, unaltered. It is 

possible to set the seconds count only by-

pressing the return key until a cursor or 

underline character appears opposite the 

seconds line. 

The time-sci module is difficult to crash and 

is a good example of a simple and 

comparatively foolproof input to the 

computer. When the time has been set, the 

program jumps to ST1 — line 290 and this 

instruction should be changed to suit your 

own program until I present the definitive 

start to Cogent and the source-program entry 

routines next month. H 

(continued from page 53) 

After leaving the multiplexer, the analogue 

signal is then taken to a sample-and-hold 

circuit, and this is the crucial distinction 

between the board made by Original 

Microsystems and the one manufactured by 

Sagus. 

The sample-and-hold circuit looks at the 

incoming analogue signal for about 15^s. and 

then holds that value while the analogue-to-

digital conversion is performed. The 

difference between the two boards essentially 

is then that the amplitude of the incoming 

signal should not change substantially for 

either the whole period of the A-D 

conversion, 100 to 150^s. in the case of the 

Original Microsystems board, or for the 

period necessary for the sample to be taken 

and frozen, 15/IS. in the case of the Sagus 

board. 

In fact, the board also has an extremely fast 

A-D converter and the whole conversion 

process, including the sample and hold, takes 

30 j i S . The designer says that the board will 

accurately resolve speech and other analogue 

signals up to a frequency of about 15kIIz. The 

rate at which you manage to make the board 

work in your system will depend on how 

clever you are at moving each value from the 

Original Microsystems board and into memory. 

The Sagus board dedicated to the Nascom, 

is more sophisticated than the Original 

Microsystems version and is selling well to 

industrial users. The Original Microsystems 

board seems a little overpriced in comparison 

but should prove a compact and useful 

analogue interface for applications which fall 

within its limits — it is a worthwhile piece of 

equipment to have as part of the real-time 

system I am building. 

The majority of the software set out in the 

listing is concerned with the dialogue between 

the Tangerine Microtan computer and the 

computer user. For example, the subroutine 

"Display Time Frame" displays the 

information in the Times table in the top half 

of the Microtan VDU screen. 

Line 152 — LDX N U L L — is an instructin 

to load X with zero and the machine code at 

location 673 to 675 will need altering by 

anyone who is not using a two-pass assembler 

and who cannot equate the label null to a zero 

byte. The label SCTOP in line 161 refers to 

the top left-hand memory location of the 

Microtan VDU memory and this should be 

altered to suit other systems. 

The time-set program first clears the screen 

using the subroutine CLS and then displays 

the frame of information with the call to the 
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SOFTWARE BACKUP 
FOR THESE U A b l U WORLD BEATERS 

World's Most Powerful BASIC Pocket Computer 

FX-702P 
RRP 
£134.95 

O N L Y 

£119.95 
Plus FREE MiCROL Professional Programming Pack* (RRP f9.95). 

Flattens the Sharp PC1211 
Alpha.numeric dot matrix scrolling LCD. Variable inpul from 1680 steps. 26 
memories, to 80 steps, 226 memories, all retained when switched off Up to 10 
programs. Subroutines; 10 levels. FOR: NEXT looping; 8 levels. Debugging and 
Editing. 55 built-in functions, including Regression and Correlation, all usable in 
programs. Program/Data storage on cassette via optional FA-2 adaptor 
(£19.951. Auto Power Off. 17 x 165 x 82mm. 176g. 

World's Fastest Programmable? 
FX-602P 
• LCD alpha/numeric (dot matrixl scrolling 

display. 

• Variable input from 32 program steps with 
88 memories, to 512 steps with 22 memories. 

• Memory 3nd program retention when 
switched off. 

• Up to 10 pairs unconditional jumps IGOTOI. 

• Conditional jumps and count jumps. Indirect 
addressing. Manual jump. 

• Up to 9 subroutines, up to 9 levels. 

• 50 scientific functions, all usable in programs. 

• PAM (Algebraic! with 33 brackets at 11 levels. 

• Program and data storage on cassette tape 
using optional FA 2 remote control adaptor. 
£19.95. 

• Compatible with the FX 501P and FX-502P. 

• 9.6x71 x 141.2mm. lOOg. 

ONLY £74.95 ( R R P £84.95) 
Plus FREE MiCROL Professional 
Programming Pack* (RRP £9.95} 

j a • a o D ° 

i -
o o o a a a 

c i cs ns a o Q 

O B O B B 

FP-10 MINI PRINTER For FX-702P, FX-602P, FX-502P. FX-501P. 
Available soon. Price and delivery on application 

CASIO FX-702P SOFTWARE 
Produced by MiCROL exclusively for Tempus 

10% discount on software, if you purchase your hardware from us. 

MICROL 702 USER SUPPORT 
Professional Programming Peck. Get the besl from your FX-702P with. 
PROFESSIONAL PROGRAMMING practical 702 programming Irom the ground 
up plus 702 REFERENCE MANUAL - definitive guide to every 702 program 
command - INVALUA8LE1 MiCROL 702 PPP. Price £9.95 

MiCROL PROCOS for PROFESSIONAL USERS 
Now you can create powerful, reliable programs in just minutes, even if you have 
never programmed o computer before! 
MICROL PROCOS is an advanced integrated operating system t h " cuts 
programming time by 80 90% in most applications areas, saving many hours of-
valuable time. PROCOS A and PROCOS B are supplied together on a ready-to-run 
cassette, with a fully detailed User Manual offering features to suit every application. 
PROCOS A is ideal for complex multi-variable calcu'ations, while PROCOS B 
provides many of the features of a 'Visicatc' type modelling system — answers 'what 
if' questions and analyses trends. Both systems feature easy-to use commands and 
support FP-10 print options. Brochure on request. 
Available late November MiCROL PROCOS (A+ B) Price £24.95 

MiCROL 702 Basic: Plus. Add the power of up to 20 new commands to your 
programs! Custom-made to ease advanced programming features include: Suing 
— number conversions; single-shot, await, timed KEY with user-controlled return 
values; programmable RAN // generator; DATA-PACKING — up to 2000 single 
digit, single name variables; INTEGRATED DISPLAY COMMANDS - display data 
and test with extra-low memory overheads. Modular design uses minimum memory; 
easy to customise. Full-detail User Manual plus Program List for direct entry. 
Available December, 1981. MiCROL 702 B:P. Price £14.95 

SHORT FORM CATALOGUE of latest calculators, keyboards 
and watches available on request. 14p stamp appreciated 

• O n l y on request, a t t ime of ordering. RRP of 702P/602P 
versions, £9.95. 
Price includes VAT, P&P. Delivery normally by return of post. 
Orders received by Dec 18th should be delivered in time for 
Christmas 
Send cheques, PO, or 'phone your Access or B'card number to: 

D e p t Y C 1 / F R E E P O S T 
a F j / B Y r ^ m 164-167 East Road, Cambr idge 

^ CB1 1DB Tel: 0223 312866 
V Vat, no. 327 6665 32 

FOR THE 16K OR ABOVE 

ZX81 PET 
TRS 80 LEVEL II 

AND VIDEO GENIE 
RUBIK CUBE SOLVER (16K) 

Rubik's cube completely solved from any starting 
position. 

RUBIK CUBE SIMULATOR (8K) 
Also available for the 8K new monitor UK101 this easy to 
use program simulates all the possible movements of the 
cube. By storing all your moves and even allowing you 
to run backwards to a previous position, the simulator 
makes the formulation of your own solution possible. 

OFFER EXTENDED UNTIL FEB 28 
Rubic Cube solver + instruction booklet £6.00 £4.50 
Rubic Cube simulator + instruction booklet .. .£5.00 £4.00 

SPECIAL OFFER! 
The Solver + Simulator + Booklet £7.00f5.50 

M A N Y MORE PROGRAMS AVAILABLE 
If you own a ZX81 with 16K, TRS 80 Level II Video 
Genie, PET or UK 101, send 95p for full catalogue and 
free listing. This will be returned against first order. 
I Please state machine). 
All the above prices include p&p and V.A.T. 
Available from: 
Oasis Sof tware, 
Lower Nor th S t ree t _ _ 
Cheddar, Somerset. C H f 7 ^ T * I «11 I F \ t ^ Z 

If you are interested in a particular article/special 
feature or advertisement in this journal 
HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Martin Bloomfield on 01-661 3036 or 
complete and return the form below. 

To: Martin Bloomfield, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SM2 5AS 

I am interested in copies of article/advert. 

headed featured in this 

journal on pages issue dated 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel, No 
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FINGERTIPS. 
Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 
As PROMISED SEVERAL moons ago, I 
am still aching to tell you about 
some extraordinary programming 
manoeuvres on the HP-41C. Before 
jumping in head first, you need a 
feeling for the memory layout of 
these machines. 

The basic addressable unit of 
memory is the byte — a series of 
eight binary digits which, for 
convenience, may be thought of as 
two four-digit nybblcs. In data 
memory numbers are stored as 
binary-coded decimal in groups of 
seven bytes, or registers. 

Any base-10 digit — value 0 to 9 — 
may be expressed in terms of a four-
bit binary nybblc. Thus 14 nybbles 
can define a 10-digit number, its 
two-digit exponent and the sign of 
each. You might say, though, that 
we are wasting a bit of capacity here, 
as we never need a nybble of value 
greater than 9 t0 — that is, 1001^ — 
in data memory. We do, in fact, have 
the capacity to store hexadecimal 
code or base if SO desired. 

This property is fully utilised in 
program memory where each stored 
byte has a specific function or part of 
a function assigned to it. Program 
lines must then be thought of as 
single bytes, or combinations of 
bytes, as opposed to pieces of a 
register. 

We will eventually see how some 
bytes are related to certain functions 
and how to program non-standard 
bytes — those combinations of digits 
not used for standard functions 
listed by catalogue 3. 

This method, called synthetic pro-
gramming, may be used to generate 
new characters via the display, 
increase the available memory and 
much else. 

It should be immediately apparent 
that the stored code interpreted from 
data memory is translated differently 
to code in program memory, or, say, 
the alpha-numeric register. There 
are, then, three levels of code in the 
calculator. 

• User Code: That displayed or 

entered on keyboard, etc. 

• Memory Code: Series of bits of 

digital information, combined as 

bytes and registers. 

• Machine Code: Language of the 

processing unit. 

Translation from memory code to 
user code depends on what type of 
memory the processor has assigned 
to that code. To appreciate the 
importance of this point, perform 
ihe following: 
• Insert a single-density memory 

module into your calculator. 

• Execute a Master Clear — that is, 

turn off the calculator, press the 

button and, keeping the button still 

depressed, turn the calculator back 

on. "Memory lost" will appear on the 

display, so only do this if you have 

saved all of your valuable programs. 

• Set size 063. 

• Switch to program mode. Key in the 

lines: 01 12345 

02 STO IND 17 

03 RDN 

• Switch the calculator off and remove 

the memory module. 

• Wait one minute, replace module 

and turn on. 

• Press RTN. 

• Enter 1,594354305 EE53. 

• Press SST and switch alpha on. 

Where did the first character, not 
mentioned in the Hewlett-Packard 
handbook, appear from? What about 
that piece of Your Computer pro-

paganda — YCTOPS — meaning 
"Your Computer is Tops"? Well, ail 
the rigmarole of removing the 
memory module and then replacing 
it after its contents were lost permit 
us to succeed in two things. 

The number entered after turning 
the calculator on again was inter-
preted as a programmable alpha-
numeric string. Thus YCTOPS and 
1.594354305 EE53 are stored in 
memory as identical binary code. 
The stored program, if you are to 
look at it, is now a one-liner called 
STO M. 

This is, in fact, a non-standard 
combination of byres IN'D 17 and 
RDN interpreted as one line in that 
order. You will not have seen the M 
"status register" as such in normal 
programming. Figure 1 is a diagram 
to show how the memory of the 41-C 
appears in schematic form if one 
module is attached. 

Register 0, R00, is at the interface 
of data and program memory — 

which are, you will note, labelled in 
opposite directions. Its absolute 
address in memory is held in a 
register so that the processor knows 
exactly where the division lies. 

The absolute address may be 
defined by four nybblcs — one for 
the byte number and the other three 
for the register number. The current 
size is simply the number of data 
registers between the top of the 
memory and R00. 

With nothing at all keyed into pro-
gram memory, already three bytes 
are accounted for. The last three 
bytes of the first program register 
contain the permanent. End . which 
is a permanent barrier to the address 
pointer. It stores the absolute 
position of the program byte cur-
rently being processed and forbids 
any entry into the lower parts of the 
memory system. 

As we add more program lines, so 
the . End . descends automatically to 
the last three bytes of the lowest 
filled program register. The lowest 
part of memory shown contains the 
information on which keys arc 
assigned to which functions in user 
mode. 

The division into registers is not 
really vital for program memory pur-
poses because, as I have already said, 
the program line in interpreted as a 
byte or series of bytes. I suppose it is 
really multi-byte lines which give the 
HI'-41C its very advanced capabil-
ities-

Remember how I said that every 
byte stored in a program had a 
specific function. A single-byte 
machine would then only have a 
maximum of 2s-1 = 255 different 
programmable lines. That is accept-
able if your calculator can only hold 
30 lines. What of an HP or TI with 
more than 2,000? 

If your machine has 200 data 
memories vou would need 400 bytes 
alone to STO (re) and REC (all) 
them directly. The obvious solution 

Figure 1. Schematic memory diagram for Hewlett-Packard 41-C. 
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JARGON 
• Hexadecimal 
Hexadecimal — or hex to calcul-
ator buffs — arithmetic is base 
16 as opposed to the base 10 of 
decimal arithmetic. In other 
words, the maximum value for a 
hexadecimal digit is 1510. So 
that we can express all hexa-
decimal digits by single char-
acters the standard notation 
used is A,6-F1 6 = 10 lo-15 lo. 
So IFF16 = 51110. Hexadecimal 
is popular because it is the brief-
est way of expressing both 
nybbles and bytes of binary 
information. For example, the 
nybble 10112 is exactly equal to 
B16. Hence the hexadecimal 
addressing system shown in 
Figure 1. 

is to allow a combination of bytes — 
the HP-4IC can accept up to a 
16-byte series — allowing a semi-
infinite number of possibilities. 

For instance, the commands GTO 
00 -* 14 are all two-byte functions. 
The first byte determines the label 
number 00 14 to which the 
pointer is to jump. The second byte 
holds the information containing the 
direction of the jump and exactly the 
total number of whole registers and 
remaining bytes which need to be 
jumped. 

When first written, the second 
byte is full of zeros - 0000 0000 -
and it is only after the program has 
searched for the requisite label the 
first time that the information is 
written for future use. Hence, the 
first jump takes considerably longer 
than the rest. 

If the first digit of this second byte 
is reserved for direction information, 
then the maximum number of steps 
we can record by this method are 
1111, registers + 111, bytes — that 
is, 16|0 registers. 

For labels greater than 014 the 
processor forces us to use a three-
byte GTO command. The extra byte 
lets us store as large a jump as we 
might wish. So if you want to save 
bytes and time, keep labels less than 
14 and the relevant Goto within 16 
registers. If, further away, the 
program performs a big search every 
loop and if your I,BL and GTO 
must be separated by more than 16 
registers or 128 bytes, it will be 
quicker to use a Label greater than 
014. 

So our poor, overworked trans-
lator has to be told not only with 
what kind of memory it is dealing 
but also, in program memory, the 
order of the individual bytes. In 
other words, the second byte of the 
G T O command would be 
interpreted entirely differently if it 
was on its own as a program line. 

Hence the translator, when read-
ing lines, must determine whether it 
is a single byte — e.g., STO 01 — or 
multi-byte line. This is why the BST 
or back-step operation often con-
sumes a good deal of time. The 
pointer has to jump to the top of the 

(continued on next page) 
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FINGERTIPS 
(continued from previous page) 

current program file and work its 
way through to the previous line as 
it has no way of knowing whether 
the previous byte is part of a single 
Or muhi-byte line. 

The exciting part of all this — edit-
ing our own variations of multi-byte 
lines and seeing what happens when 
we try to print, display or make a 
noise from them — will have to wait 
until next month. I shall also let you 
into the secrei of how you can obtain 
all the information you ever wanted 
to know about synthetic program-
ming but were afraid to ask. Until 
then consider: 
• What separates an End statement or 

program Label from other pieces of 

program? 

• Why an . End . might occupy three 

bytes. 

• What would happen if you placed 

the permanent , End . in one of the 

memory modules and then removed 

the module. 

Let's do it just for fun: Insert a 
single-density memory module and 
perform a Master Clear. Execute 
size 000 which places . End . in the 
module. Kev in: 
ASN " X < > " , SHIFT, +, ASN 

"t +", E + 
Switch off the machine and 

remove the memory module; wait 
two minutes and then replace the 
module. Switch on again and enter 
program mode. We now see 00 REG 
126. Press SST once and wait a few 
seconds. Where are we? 

Finally, two readers' programs. 
The first from Chris Histcd of 
Chiselhurst, Kent. 

Having just bought a Casio FX-
3600P — essentially the same as a 
FX-3500P - I decided to write a 
quick game for it and chose to imple-
ment Hi-Lo, he writes. My version 
of this well-known game fits into the 
38 steps of the calculator with a few 
steps remaining in memory, and uses 
the M memory and K memories 1 to 
3. 

To enter the program, enter mode 
0 or programming mode, and select 
program I — PI. Now, enter the 
steps as shown in the listing exactly. 
Then still in mode 0 enter the steps 
for program 2. The first step is to 
press the dot key. 

Once you have finished entering 
the program, you will still be in 
mode 0, so press mode dot, to enter 
run mode. Now, press PI to run 
program one, and if you have 
pressed all the right keys, the display 
will go blank for about a quarter of a 
second and then will return, having 
set all the registers that program two 
will need, including the random 
number. Press P2 to run program 
two. 

The display will produce a zero 
and an enter number prompt. Now 
you must enter your guess at the 
random number, between 001 and 
999. Press the run key to enter your 
guess, and a random number will be 
displayed. If this is positive, your 
guess was too high, and if negative, 
your guess was too low. If you guess 
the number correctly, a zero will be 
displayed. 

P r o g r a m 1 • 

- 0 . 0 0 0 1 P u t t h i s v a l u e 

i w i n t o M r e g i s t e r . 

M i n 

i n v C r e a t e r a n d o m n u m b e r . 

R a r . # 

K i n 1 . . . a n d p u t i t i n t o K 1 . 

C C l e a r d i s p l a y . 

K i n 3 p u t z e r o i n t o K 3 . 

P r o g r a m 2 ; 

• E n t e r y o u r n u m b e r 

E n t a s a f r a c t i o n 

K i r . 2 S a v e t h i s v a l u e i n K 2 . 

C C l e a r D i s p l a y 

K o u t 2 P r o d u c e a r a n d o m 
- n u m b e r w h i c h i s 

K o u t 1 n e g a t i v e i f K 2 i s l e s s t h a n K 1 

} p o s i t i v e i f K 2 > K 1 > a n d z e r o 

i f y o u g u e s s c o r r e c t l y . 

i n v 

R a t i * 

= I n s i t - 1 a y t h i s n u m b e r . 

i n u 

H i t 

i n v 

x : > 0 I s y o u r n u m b e r t o o b i g . , i f s o t h e n 

i n v x r e t u r n t o s t a r t . 

x < M r i s y o u r n u m b e r t o o l o w . , i f s o r e t u r n . 

9 9 9 D i s p l a y 9 9 9 t o t e l l y o u t h a t y o u h a v e 

i n u g u e s s e d r i g h t . 

h i t 

K o u t 3 D i s p l a y t h e n u m b e r o f m o v e s 1 t o o k y o u . 

i n v 

h i t T h e e n d f o I k s ! ! ! 

Hi-Lo program for Casio FX-3600P. 

After this number has appeared, 
press enter again to continue the 
program. If your guess was too low 
or high, another number input will 
be prompted, but if you had the 
right answer, a 999 will be dis-
played. Press enter again and the 
number of moves you took to guess 
it will be displayed. 

Finally, a program suitable for the 
Sinclair Enterprise by Neil Talbot of 
Oxford. In my numerical version of 
the well-known video game Space 
Invaders the calculator display 
shows the number of invaders in 
each column, and how many lives 
you have left he writes. For example: 

3 2 1 0 3 4 2 . 2 

Number of Lives left 

invaders 

per column 

There are two invaders in the 
units column, four in the tens 
column, three in the hundreds 
column and so on. To shoot an 
invader in the units column, enter 1. 
For the tens column enter 10, for the 
hundreds column enter 100, and so 
on up to 1,000,000 for the millions 
or leftmost column. 

00 HALT 
01 ST0 
02 1 
03 RCL 
04 & 

X 
06 h-
0 " <e 
08 = 
09 ST0 
10 6 

11 + 
12 ftCL 
13 4 
14 -

15 RCL 
16 4 
1? -

18 KCL 
19 6 
2Q 
21 -

22 ST0 
23 0 
24 ./EE 
25 0 
26 8 
27 8 

28 GIN 
29 6 
30 0 
31 -
32 ./EE 
33 1 
34 5 
35 m 
36 Gin 
37 7 
3S 7 
39 -

40 § 
41 0 
42 6 
43 • 

44 GIH 
45 6 
46 8 
47 RCL 
43 1 
49 * / -
50 M+ 
51 3 
52 1 
53 S 
54 0 
55 M+ 
56 5 
5? GOTO 
56 7 
59 7 
60 
61 1 
62 + / -
63 M+ 
64 3 

65 GOT 
66 
67 
6S 
69 
70 
71 
72 
73 
74 
75 M+ 
76 3 
77 RCL 
78 3 
79 

Pre-executions: 

Put 0 in store 5. 

Put 1 x 109 (1/.EE/.RR/9) in store 4 

Put 3333333.3 in store 3 

Put any number between 0.3 and 1 in 

storo 0. 

Then: 

GOTO/O/1 /O. Run/lnitial positions 

Execution 

Shoot - enter 1,10,100, etc. 

Invaders displayed 

There are four possible results: 
you hit an invader which is elimin-
ated; you miss; you are shot by the 
invaders — you lose one life; the 
invaders advance and a new line is 
added. 

The game ends when you run out 
of lives — the decimal place will 
disappear — or when the invaders 
land — a number five appears in one 
of the columns of invaders. 

To find your score reclaim store 5. 
A score of more than 10,000 is 
excellent. If you destroy ail the 
invaders, you are given a bonus life 
and a new batch to destroy. Press the 
following keys before continuing: 
+ a<3/3,'3/3/3/3/.EE/1/= /STO/31 
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RESPONSE FRAME 
Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 
SINCLAIR GAMES 
• As a 14-year-old, the prospect 
of playing games on my 2X-81, 
especially Space Invaders , 
interests me greatly. I have seen 
many advertisements of this 
game for my IK of RAM, but do 
not know which one to buy. I 
would, of course, wish to buy the 
most realistic one, preferably 
without a flicker. I would prefer 
to buy the program on cassette. 
Could you please advise me on 
which one I should buy? 

Ian Harper, 

Hemel Hempstead, Hertfordshire. 

IT IS DIFFICULT to pick out a single 

Space Invader program and say that 
is the best. Partly because we have 
not seen all of them in action, and 
partly because opinions about the 
best are just that — opinions. 
However, perhaps a useful rule to 
follow when buying an important 
program like this is not to buy the 
cheapest. Read advertisements in 
detail, and if you are near one of the 
suppliers, ring to see if you can have 
a demonstration. All ZX-81 Space 
Invader games are flicker-frec. You 
will, of course, obtain a better game 
if you upgrade your memory, as the 
larger memory Spacc Invader pro-
grams have more flexibility. 

UK 101 GRAPHICS 
• Please could you give me 
some information on how to use 
UK 101 graphics? All I manage is 
to call characters into the 
middle of the screen using Tab 
statements. This is very time-
consuming and I am sure there 
must be an easier way. The brief 
Compukit manual hints at CHR 
character slots, but I do not 
know how to use them. 

Andrew Ethell, 
Coalville, Leicestershire. 

POKING DIRECT into the display file 
seems the simplest way, The manual 
will give you the start address of the 
display file. 

WHY NO GO? 
• As a complete novicc in the 
micro world, but eagerly await-
ing my Vic-20, I am curious 
about several things. First, are 
f loppy tapes useful? They 
appear to be half-way between 
cassette and disc but I do not 
know whether I should consider 
such a dcvicc for my Vic*20. 
Secondly, is anyone writing pro-
grams for Go instead of Chess? 

J D Collins, 

South Woodford. 

FLOPPY TAPES are a good and suc-
cessful product, but are only made 

for ccrtain computers, including the 
TRS-80. You require a special cas-
sette rccordcr for the Vic. Draughts 
is relatively easy to program, since it 
is nearly all tactics, and so can be 
reduced to a series of algorithms 
relatively easily. Chess is a combin-
ation of strategy and tactics, and a 
program which compensates for the 
lack of strategy by painstakingly 
following "tactic trees" can be 
written, although nowhere as easily 
as the draughts programs. Go is a 
very subtle game and nearly all 
strategy, and that is why Go will be 
the last program for which a com-
puter will be able to provide a grand-
master level of play. 

ZX-80 TO ZX-81 
• I would like to know if it is 
possible to change ZX-80 pro-
grams to work on a ZX-81. If so, 
could you please explain how. 

Martin Banks, 

Bolton, Lancashire. 

MANY PROGRAMS written for the 
ZX-80 will run almost as listed on an 
ZX-81, but will generally consume 
far more memory. That is, a IK 
ZX-80 program will often not fit a 
IK ZX-81. You will have to changc 
the way random numbers are gener-
ated: 

Old R O M New ROM/ZX-81 

LET J = RNO(6l LET J = 

INT(RND*6) + 1 

Omit the moving display from a 
ZX-80 program completely. Instead 
of using the line 
POKE Y*33 + X + 1 + PEEK(16396) 

+ PEEKI 163971*256 
to place a character of your choice at 
a position of your choice — although 
this routine works on both the 
ZX-80 and the ZX-81 — replace it 
with 

PRINT AT Y ,X ; "BYT£" 

on the ZX-81. Since all the graphics 
symbols, including inverse graphics, 
inverse numbers and letters, and 
even an inverse space, are available 
directly from the ZX-81 keyboard, 
you need not use the CHR$(n) they 
require on the ZX-80. To convert 
ZX-80 listings to ZX-81, use the 
following table, in which the old-
ROM position is followed by the 
new ROM: 

Shift Q, graphic 5: shift W, graphic 6; 
shift E, graphic 1; shift R, graphic 2; 
shift T, graphic D; shift A. graphic A; 
shift 6. graphic T; shift D, graphic 4; 
shift F, graphic 3; shift G, graphic S. 

The first address after the word Rem 
on the old ROM is 16427. The equi-
valent address, useful for Poking 
into Rem statements, is 16514. The 
TSS function on the old ROM can 
be replaced with (2 TO). That is, 

LET A$ = TL$(A$I 

on the ZX-80 is the same as 
LET A$ = A$I2 TOI 

on the ZX-81. 

ZX OTHELLO 
• I was intrigued by the idea of 
the Othello program in the Oct-
ober 1981 edition and attempted 
to put it into my ZX-81 with 16K 
RAM. Unfortunately, I cannot 
make it work. The program I 
have put in tallies cxactly with 
the listing printed in the maga-
zine, except for the obvious 
printing error at line 810. Can 
you please let me know what 
modification is needed to run it 
on the ZX-81? 

D Salle, 

Solihull, West Midlands. 

UNFORTUNATELY, the program you 
refer to relies heavily on the way the 
logic operates on the ZX-80, and this 
is totally different from the ZX-81. 
Therefore, the two cannot be 
exchanged. It would be easier to 
write an Othello program from 
scratch rather than try to convert the 
ZX-80 lisiing. 

YOUR DECISION 
• I own a ZX-80 and I am inter-
ested in a new machine. I am 
looking at the Acorn Atom, 
Vic-20 and Microtan 65. Also, I 
could expand my ZX-80 with an 
8K ROM and 16K RAM. What is 
your advice? 

Michael Walton, 

Gigglesziick, Settle. 

ONLY YOU CAN decide what you 
should buy next, but our advice is to 
write to the main suppliers of the 
machines you are considering buy-
ing, asking for detailed information 
leaflets. Then, when you have 
gathered enough information, 
answer the following questions: 
• How much is the computer; can I 

afford it? 

• Does it work in a Basic I know? 

• Can I program it in Assembler? 

• How much memory is there with the 

standard version? Is it enough for 

me? 

• What will be the main application for 

the computer. Will this computer do 

the job satisfactorily? 

• is the machine widely used, and is 

there a strong users' group? — they 

help tremendously in malting the 

most of your computer. 

• What impression was I given by the 

speed and helpfulness or otherwise 

when I made my initial enquiries of 

the manufacturer? Is the manufac-

turer likely to be helpful with future 

problems and/service? 

ROM AND RAM 
• I have just read covcr to covcr 
your journal. I am a little 
confused: I would dearly like to 
invest in a microcomputer in the 
price range of £50 to £150. I 
would like to use it for the 
following: business data files and 
word processing; map co-
ordinance — non-graphic; navi-
gation; education; and lastly, 
to help with the jackpot on the 
pools. While I can understand 
RAM/ROM are capacities which 
need to be taken into 
consideration, I am a little 
confused as to what they mean in 
real terms. For example, I 

presume I could put the A to Z of 
London into RAM, and could 
then call up any street to find my 
page number and co-ordinate. 
Could this be done on say a 
Sinclair ZX-80 or ZX-81, using 
one cassette? If not, I would like 
your .advice on what could 
handle such information if any. I 
would prefer to pay extra for a 
micro which I would not outgrow 
in six months or so. 

AT Smith, 

Wit ham, Essex. 

RAM IS THE amount of memory you 
have on a computer to fill with 
information as you choosc. ROM is 
the locked-in memory supplied with 
the machine which gives it the 
ability to make decisions, process 
numbers and the like. In general 
terms, the bigger the ROM and 
RAM, the more powerful ihe 
computer. You would need a 
machine which handled floppy discs 
for the A-to-Z map use you mention, 
and the ZX-81 cannot yet handle 
discs, although Macronics is, I 
believe, developing such a system. 
You would need, I suggest, to spend 
in the £300-£500 range to buy a 
computer which would do what you 
desire. If the map reference use is 
vital, floppy discs will be required. 

VALUE OF VIC 
• I own a Sinclair ZX-81, with a 
16K RAM pack and a good deal 
of software. Now I am thinking 
of selling it and buying a Vic. If I 
do, I hope I will not have to wait 
three months for it, as I did with 
my ZX-81. I am not sure, how-
ever, how much I could expect 
for my machine, and so wonder 
whether the advantages of a Vic 
would be worth the extra money. 
Can you offer any advice? 

D Hollis, 

Compton, Wolverhampton. 

W E HAVE SEEN ZX-8ls with 16K 
packs selling for around £80 to £100 
which seems the going second-hand 
pricc. Despite this relatively low 
trade-in price, the greatly added 
flexibility of the Vic compared with 
the ZX-81 definitely makes the extra 
cost worthwhile. 

EXTRA MEMORY 
• I am thinking of buying either 
an unexpanded Atom or Micro-
tan 65 and I was wondering 
which would be better for expan-
sion, if after a while I thought I 
needed more memory. 

Simon Jeff, 

Warwick. 

Tut EASE OF adding memory is, we 
suggest, not the most important crit-
erion by which to choose a com-
puter. Note that the Atom has on-
board Basic while the Microtan has 
only hexadecimal — although it can 
be expanded into a Micron. Buying 
from the manufacturer, you can fit 
12K RAM on the Atom, although at 
least one independent firm is selling 
a 128K pack which fits within the 
case. i J 
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F i n a n c i a l P l a n n i n g for t h e ZX81 16K 
Ideal for solving "what If" problems at work or home. 

The screen acts as a window on an "electronic 

worksheet" consisting of a grid of rows and columns 

of headings, numbers or formulae. 

This powerful piece of software brings the capabilities 

of the ZX81 Into line with much more expensive 

computers. Computacalc will quickly become the most 

used program in your library as It takes over from 

pen, paper and calculator in aiding everyday financial 

decisions. For further details see Guy Kewney's 

article In Datalink 30/11/81. send SAE or ring 

01-603 6074. 

For cassette and ful l documentation send cheque or 

P.O. for £7.95 to: S i l i c o n T r i c k s , Dept . C3, 
2 - 4 C h i c h e s t e r R e n t s , C h a n c e r y L a n e , L o n d o n WC2. 

S. ELECTRONICS 
2 X 8 1 

BUSINESS START 
UP PROGRAM 

• Calculate how to maximise cash flow without 
overtrading. 

• Program on cassette. Comprehensive manual 
describes how to adapt the program to a wide 
variety of applications. 

• Business game based on the program included 
on the cassette. 

• No memory expansion needed. Runs in the 
standard ZX81. 

• Blank cassette on which to develop your own 
program included in the pack. 

Send cheque/PO for £7 payable to: 
S. ELECTRONICS 

Box 321, YOUR COMPUTER, 
Quadrant House, The Quadrant, 

Sutton, Surrey SM2 5AS. 

ATOM SOFTWARE 
SOFTSCREEN (10K RAM) only £11.40 incl. 
At last a program that overcomes the display limitations of the 
Atom. Using mode 4 graphics this program allows text and high 
resolution graphics to be mixed anywhere on the screen — ideal 
for labelling graphs, etc. Full upper and lower case text, it is 
even possible to redefine the character shapes. For the first time 
the Atom can display up to 42 characters per line with 24 lines. 
Other features include: 

• Definable text 'window' area 
• Move the cursor to X, Y 
•Text in modes 1-4, etc. etc. 

INVADERS {12K RAM) only £8.50incl. 
A brilliant new version of this game. More features than any 
other including six skill levels and high scores, 'walking' 
invaders, sound effects, free from video noise. High resolution 
graphics and a high speed game. 

A L A R M CLOCK A N D S O U N D EFFECTS 
(2K RAM each) only £4.95 for the two 
Digital clock keeps time while other programs are running. 
'Sound effects' give a range of tone and noise effects without 
stopping the Atom. Both programs need the 6522 VIA. 

COMING SOON: A sophisticated wood processor for the BBC 
Micro suitable for both models A and B. Further details on 
request. 

WANTED: We pay excellent royalties for any quality programs 
for the BBC Micro or the Atom. We are especially interested in 
any good machine code chess programs for the BBC Micro. 

MAIL ORDER ONLY 

P M P U T E R 
O N C E P T S 

16 WAYSIDE 
CHIPPERF1ELD 
HERTS. WD4 9JJ 
Tel: (09277) 62956 

HILDERBAY LTD 
PROFESSIONAL SOFTWARE 

IF YOU DON'T BELIEVE 
THAT THE ZX81 + 16K 

CAN DO REAL WORK. . . 
Come and see us at the ZX Micro fair 

(30 January 1382, Central HaH Westminster, London SW1) 

2X81 + 16K SOFTWARE: 
• PAYROLL for up to thirty employees. Meets all 

regulations, C25. 
• S T O C K CONTROL fast, big and versatile. £25. 
* B U D G E T £15 
• CRITICAL PATH A N A L Y S I S up to 500 activities. £15 
• V A T + M O R T G A G E + LOAN £8 
• PERSONAL BANKING £15 
•GOLD an adventure game: try it if you have a week to 

spare. With another game on the same tape. £8 
• M E M O T E C H 48K memory module for ZX81. 
• R E L I A B L E 16K R A M packs - cheaper than Sinclair! 

phone for price. 

More details in our December 1981 advert, or from us 
Prices include VAT, postage and packing. 

C.O.D. orders £2 extra. 

Hilderbay Ltd (YCJ) 
8/10 Parkway 
Regents Park 

London NW1 7AA 

Telephone: 01-485 1059 Telex 22870 
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SOFTWARE File. 
Software File gives you the opportunity to have your programs, 
ideas or discoveries published. We will accept contributions for any 
personal computer and will group programs for like machines 
together in the file. Please double-check your listings before sending 
them. Mark your letter clearly for Your Computer. We will pay £6 for 
each contribution published. 

Effortless index 
L Basford, 
Crewe, Cheshire. 

• Q f . 

A SUCCESSION OF words or phrases as long as 

the RAM can accommodate is entered in any 

order, the program is run and, hey presto — 

the entries are printed in a strictly alphabetical 

sequence. 

With 16K of RAM it is feasible to index 

several issues of Your Computer or to assemble 

a personal telephone directory or catalogue in 

detail a collection of gramophone records. 

As printed here the program has been 

stripped down to its bare essentials to fit the 

unexpanded ZX-81. In this form, it will accept 

a maximum of 19 words of 10 characters: this 

is a convenient number since the result can be 

displayed down the screen without having to 

invoke Cont. 

O f course, it is not restricted to words of 10 

characters: the string length can be adjusted 

simply by changing the appropriate figure in 

line 30; but without extra memory one has to 

opt for either a greater number of shorter 

words or a smaller number of longer words. 

The program is very straightforward and 

loads easily. It consists of a two-dimensional 

string array whose contents are inspected in 

lines 65-75: if any two adjacent entries are out 

of alphabetical order they are transposed by 

the subroutine of lines 85-95. A subsequent 

inspection — lines 105-! 15 — checks that each 

entry is by now occupying its proper place in 

the sequence. 

Because it needs to initialise an array, the 

computer will ask at the outset how many 

words it is to receive. As soon as it has been 

given the answer by inputting X , the string-

input cursor, L, appears and the entries can 

then be typed in with each one followed as 

usual by Newline. 

After the final Newline there is a blank-

screen interlude — hardly noticeable unless X 

is large — before the alphabetical list auto-

matically appears on the screen. 

10 PRINT "NUMBER OF WORDS"> 75 NEXT N 
15 INPUT X 30 GOTO 105 
20 PRINT X 85 LET Z$ = fi$ <N - 1> 
25 PRINT 90 LET fi* CN - 1) « fi$ CN) 
30 DIN fl$ CX, 10> 95 LET fi$ CN) = Z$ 
35 FOR N = 1 TO X 100 RETURN 
40 INPUT ft$ <N> 105 FOR N = 2 TO X 
45 PRINT CN> 110 IF fl$ CN - 1 » fl$ CN) THEN GOTO 65 
56 NEXT N 115 NEXT N 
55 FAST 120 SLOW 
60 CLS 125 FOR N = 1 TO X 
65 FOR N = 2 TO X 130 PRINT fl$ CN) 
70 IF fl$ CN - 1) > fi$ CN) THEN GOSUB 85 135 NEXT N 

Keyboard changes 
D Butler, 
Chelmsford, Essex. 

As A NEWCOMER to computing, I was very 

impressed with the ZX-80, but less impressed 

with the way its keyboard had been engineered. 

I decided to see if it would be possible to fit 

proper key switches in place of the touch key-

pads. 

Although there are 40 keys, there were only 

13 conductors leading from the keypad circuit 

to the main computer itself. I found some suit-

able switches from Maplin Electronic Supplies 

to do the job. The switch is bought as one 

item; the key top and Perspex cover are 

bought as another. 

It was obvious from the start that the 

original case would not accommodate the new 

keys so I had to think about a new case. If I 

was to do that, I might as well design the case 

to accommodate the plug-in 16K R A M pack 

and the power supply. 

To decide the case dimensions I first took 

the printed-circuit board and plugged on the 

16K R A M pack and measured from the front 

edge of the board to the back of the RAM. 

That gave me the depth. The width was 

decided by laying 10 of the key tops side by 

side and adding 1.125in. either side. I chose 

the height at the back of the case by measuring 

the height of the R A M pack and adding 0.5in. 

The front was decided to be lin. 

The key-switch panel was made from a sheet 

of aluminium 8.75in. by 5in. Four rows of 10 

0.5in. holes were drilled in the panel, each row 

is lin. apart: the holes in each row arc 0.75in. 

apart. When the holes were drilled, five 

lengths of 0.25in.-by-0.25in. aluminium strip 

were glued between the rows. These strips act 

as spacers and allow the key panel to be sus-

pended 0.25in. below the top cover — see 

figure 1. 

The top cover was made to fit the main case 

with a 7.5in.-by-3.75in. hole cut in the top, 

lin. from the front to allow the key tops to 

pass through. Four of the key switches com-

plete with key tops and covers were fitted to 

the corner holes in the key panel, and the 

panel was then clamped into position under 

the top cover making sure the switches were 

free to move. 

Clearance holes for 4BA fixings were then 

drilled through the top cover, through the key 

panel and through the aluminium strips to 

allow for fixing with 4BA nuts and bolts. I 

then cut holes in the side of the case to allow 

for tape recorder, and video sockets, also a 

rocker-type mains switch and fuse holder. 

When all the metal work was completed, the 

case, cover and key panel were given three 

coats of matt-black spray paint. 

Next, I stripped rhe power supply and made 

a bracket of aluminium to fit over the trans-

former and mounted this on the right-hand 

side to the rear of the case. I fitted switches 

and sockets to the case, using miniature TV 

sockets for the video and new jack sockets for 

the recorder connections. I made a small modi-

fication to the video output to allow either a 

monitor or a TV to be used with a small slide 

switch to switch between the two. 

At this stage I also decided to make the 

modification on the PCB suggested by Sinclair 

to reverse the video display from black letters 

on a white background to white letters on a 

black background — much less eye-strain. It 

might have been better to have used a change-

over switch to allow one to switch between the 

two. While using the ZX-80 in its original 

case, the voltage regulator became very hot 

after half an hour or more, so I removed it 

from the printed-circuit board, extended the 

leads on the regulator and mounted it on the 

side of the case, which now acts as a very 

efficient heat-sink. 

The hole in the board left by the regulator 

was used as one of the fixing holes to mount 

(continued on next page/ 
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(continued from previous page) 
the board to the base of the case. I drilled three 

more holes through the board to allow fixing. 

The 0.25in. insulated spacers put space 

between the board and the base of the case. 

I then wired up the key panel — see figure 2 

for details. It was simply a matter of duplicat-

ing the linkage from both sides of the printed-

Figure 1. 

SOFTWARE FILE' 

Sponge 

1.4XV4 Aluminium strips 

Key switches 

16k RAM pack P.C.B. Insulated spacers 

Startling display 

board key panel. After ensuring that all of the 

adhesive had been cleaned away from the key 

panel, I soldered 13 wires of different colours 

into the original keys which went to the com-

puter circuit. 

These wires were then laced together and 

soldered to the appropriate switches on the 

new key panel. The board was then mounted 

into the case and wired to the appropriate 

switches and sockets. To allow the RAM pack 

to be plugged on to the edge connector, I 

found it necessary to cut the two feet from the 

bottom of the RAM case. 

Round-headed nuts and bolts secured the 

key panel to the top cover. Before the cover 

was finally fitted, a small piece of sponge was 

positioned immediately above the RAM. This 

ensures that the RAM is held firmly in place. 

Finally the keyboard template, supplied 

with the 8K ROM , was cut up into its indivi-

dual letters and placed in position on the new 

key tops, the Perspex covers snapped into 

place and the job was complete. 

Figure 2. 
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Anne Sarrag, 
London SEW. 

I WROTE THE following program for my Video 

Genie. It creates a startling display, not very 

predictable from the listing itself. Although it 

is not very useful, apart from producing 

moving graphics, it could be incorporated into 

a game. 

1 0 F O R W . = 1 5 5 T O 1 S T E P - 1 

2 6 F O R B % = 1 5 3 6 0 T O 1 6 3 8 3 S T E P 

3 0 P O K E B'/. 1 3 1 

4 0 N E X T BX 

5 0 CLS 

b @ N E X T PC/. 

7 0 G O T O 1 0 

E N D 

P r e s s B R E R K t o e s c a p e t h e p r o g r a m . 

Alien search 
R Lawrence, S Haigh, 
St Helier, Jersey. 

ALIEN SEARCH uses most of the common 

functions of the ZX-81. The object of the 

game is to locate an alien starfighter within a 

force-fieId. The force-field strength 

determines the amount of shots — line 120 — 

and the hiding place — lines 150 to 170. That 

is, the larger the force-field strength, the 

harder the game. Your shots are put in as three 

co-ordinates, north, south and range, and line 

330 determines if you hit the alien. 

Laser guns may explode wasting shots or 

your battle computer may malfunction, 

causing the alien to move, hence you must 

start searching again. 

These conditions arc completely random 

and are determined in lines 675 to 700. The 

result of each shot is displayed by the sub-

routine lasers. The program ends with you 

hitting the alien or by running out of shots. 

10 
26 

30 40 
50 60 

LET 
PRINT 

PRINT 
PRINT 
PRINT 
PRINT 

LASERS = 500 
TAB 8 ; ALIEN SEARCH , TFIB 39; 
« " , , , TAB 5 ; •"' R . 
LRWRENCE/S. HAIOH " " " 

"YOU HAVE TRAPPED FIN AL IEN" . "STAR-FIGHTER 
WITHIN YUR", "FORCE FIELD. * , , , , "VOL! HAVE A 
DEFI NED AMOUNT","OF LASER BOLTS TO SEEK", 
"OUT AND DESTROY HIM. " 

410 PRINT TAB 12; "URGENT",,,"BATTLE COMPUTERS 

REPORT THAT","ALL LASER GUNS NOW 
FIRED " i i i " A L I E N STAR-FIGHTER HAS SHOWN" 
, " ITSELF AT",,"NORTH-SOUTH " . A , "EAST-WEST", 
B, "DISTANCE"jCJ J,"BUT IT IS NOW ESCAPING" 

70 PRINT 
80 PRINT 
90 PRINT "SET FORCE FIELD STRENGTH" 

106 INPUT S 
1 10 CLS 
120 LET N = INT <5+RND#(S/4>> 
125 SCROLL 
130 PRINT "YOU HAVE " ; N; " PRIMED LA 
140 LET D = 1 
150 LET A = 1NT<RND*S> 
160 LET E = IHT<RND<<S) 
170 LET C = INT<RND*S> 
180 SCROLL 
190 PRINT "ATTEMPT 
200 SCROLL 
210 PRINT "INPUT ""NORTH-SOUTH ; T 
22® INPUT X 
230 PRINT X 
240 SCROLL 
250 PRINT "INPUT ""EAST-WEST ;TAB 
260 INPUT V 
270 PRINT Y 
280 SCROLL 
290 PRINT "INPUT ""RANGE ; TAB 23 , 
300 INPUT Z 
310 PRINT 2 
320 SCROLL 
330 LET W = <X-A> OR CV-B) OR c2-C> 
340 IF W <= 0 THEN GOTO 430 
350 GOTO 670 
360 GOSUB LASERS 
370 LET D = D+l 
380 IF D>H THEN GOTO 400 
390 GOTO 380 
400 FAST 
402 PAUSE 100 
403 POKE 16437;255 
405 CLS 
407 SLOW 

420 STOP 
430 IF D = 1 THEN GOTO 470 
440 SCROLL 
450 PRINT " ""BOOM""YOU TOOK " ; D ; " SHOTS" 
460 STOP 
470 SCROLL 
480 PRINT " ""BOOM"" YOU TOOK " ; D ; " SHOT" 

490 STOP 
500 REM LASERS 
510 SCROLL 
520 PRINT "LASERS ARE SET" 
530 SCROLL 
540 IF X>A THEN PRINT "NORTH" 

550 IF X<A THEN PRINT "SOUTH" 

560 IF X = A THEN PRINT "NORTH-SOUTH 0, 

570 SCROLL 
580 IF Y>B THEN PRINT "EAST" 

590 IF Y<B THEN PRINT "WEST" 

600 IF V •= B THEN PRINT "EAST-WEST O.K 
610 SCROLL 
620 IF 2>C THEN PRINT "RANGE TOO LONG" 
630 IF 2<C THEN PRINT "RANGE TOO SHORT 
640 IF 2 = C THEN PRINT "RANGE O . K . " 
650 SCROLL 
660 RETURN 
670 SCROLL 

675 RAND 
680 LET F = INT<RND * 30> 
690 IF F>4 THEN GOTO 360 

700 IF F>=0 AND F<=2 THEN GOTO 766 
" 10 SCROLL 
720 PRINT "BATTLE COMPUTER MAL-FUNCTION" 

723 SCROLL 
727 PRINT "ALIEN NOW RE-POSITIONING" 
730 LET D ' D M 
740 SCROLL 
750 GOTO 150 
760 SCROLL 
770 PRINT "LASER GUN " ; D ;"H1T BY ALIEN : 

786 SCROLL 
790 SCROLL 

S00 PRINT "GO OH TO GUN " ; D + 1 
310 SCROLL 
320 GOTO 376 
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Memory economy 
SOFTWARE FILE 

S A NichoHs, 
Keynsham, Bristol. 
THIS PROGRAM demonstrates the memory 

saving which can be achieved on the ZX-81 

IK . In its correct Basic form this program is 

too long to fit into I K of memory. However, 

using codes in place of numbers where 

possible reduces the program length by 145 

bytes and so enables it to run in IK . 

The program itself is not outstanding, but it 

does allow you to play a fair game of Oxo 

against the ZX-81 and is written without the 

need for machine-language routines. 

The program is for IK ZX-81 only. The 

computer has random 0 start — biased to the 

ccntre, and it will try to win. Decision time is 

less than five seconds. It gives an input 

prompt but will not accept occupied square 

inputs. It prints "Draw" after all squares are 

full, or, once stalemate is reached, after an X 

input. The computer can be beaten — there 

are two different win start positions. 

A A 
\ REM C 3 C ^ - * , A O G * H 3 G * E 3 A = A Q * O D , 
POKE 16539, 101* 
POKE 1 6 5 4 0 J 2 2 
2 PRINT " Q ] •0[2D0i3D" 
3 PRINT " 3 
u PRINT " E i n 0 5 } D ® E ] a " 
5 PRINT S S S I K S S " 
6 PRINT "[7] • 
7 LET X = 16513 / 
8 LET Q = PEEK 16396 * 256 * PEEK 16397 
9 LET A = INT { RND * CODE " / " • C 0 D E " E " 1 

10 POKE 0. * PEEK IX* A ) , C 0 0 E " 0 " 
11 FOR G = CODE " E " TO CODE " E " 
12 PRINT AT CODE " B " , C O D E ' S " ; " 0 G O B " 
15 INPUT A 
16 PRINT AT CODE " C " , CODE " B " ; " • • 
17 LET B = PEEK IX+A] 
18 IF PEEK (Q+B) <> CODE " O 
19 POKE Q * B , CODE " X " 
20 FOR A = CODE "0" TC CODE " O " 
21 FOR B = CODE'TD" TC C O D E " - " S T E P 
25 IF PEEK1Q.+ PEEK 1 X + B ) ) * PEEK ( G. 

« 0 

THEN GOTO CODE " f . " 

CODE "B" 
• PEEK ( X + B * CODE ' « " 

* PEEK IQ + PEEK I X • B * C 0 0 E " ( 3 " ) ) < > PE EK I X • A + C O O E " / " ) 
THEN GOTO COOE " F " 

l i FOR C = COOE " • " TO CODE " 3 " 
36 L E T S = 0 * P E E K ( X + B + C ) 
33 IF PEEK S = CODE " • " THEN GOTO COOE " M " 
40 NEXT C 
41 PR INT " Y O U WIN" 
42 STOP 
43 NEXT B 
44 NEX-T A 
; 5 GOTO CODE "0," 
5C POKE S , COOE " 0 " 
51 IF A = C O D E " Q " THEN GOTO CODE " S " 
52 NEXT G 
54 PRINT " D R A W " 
55 STOP 
56 PRINT " I WIN" 

S p a c e = • a 

Inverse chrs in boxes, [ 0 = i n v . R 0 = Graphics shift A 
Where possible numbers have been replaced by codes to save memory 
eg CODE " / " = 24 saves 5 bytes 

Moonlander 
C Butler, 
Prittfewell, Essex. 

IN THIS PROGRAM you have to land your space 

craft in a crater on the lunar surface without 

running out of fuel. You appear at a random 

position above the moon, and to fire your main 

descent rocket press " S " — a pleasing jet of 

flame will burst out from beneath you. 

To move left and right press " A " and " D " 

respectively. To obtain a successful landing 

you must manoeuvre your craft over the crater 

— a grey rectangle — at a sufficiently slow-

speed. The computer acknowledges your 

success and displays the amount of fuel left. 

After a short pause you may start a new game. 

You start with 200 fuel units and each time 

the main rocket is fired five units are lost. A 

left or right manoeuvre results in a unit loss of 

fuel. 

The string in line 39 is a combination of the 

graphics found on keys "WQWQ6Q6ASSSA-

6 W Q Q W Y 6 " and the character in line 9520 is 

a left arrow. Line 55 should read IF H <20. 

0 REM MOONLflNDER 1000 LET S=S-0 .2 
1 PAUSE 100 1010 LET F=F-5 
5 LET F=200 1020 PRINT TAB 32+X/2 ; "V" 
10 LET X=INT<RND*36> 1050 RETURN 
20 LET H=20 4010 PRINT FIT 15 , 0 ; 
30 LET S=0 5000 IF S<0 . 3 THEN PRINT "GRERT" 
38 CLS 5040 IF S>=0 .3 OR X<16 OR X>21 THEN PRINT "SMASH" 
39 PRINT RT f J ^ U U l l 5050 PRINT "FUEL=";F 

40 PLOT X ,H 9510 GOTO 8 
41 PLOT X+1,H 9520 PRINT RT 26-H/2+1 jX/2-1 .5 . : 
45 IF F>0 THEN IF INKEKf="S" THEN GOSUB 1000 9530 LET X=X+1 
48 IF F>0 THEN IF INKEY$="D" THEN GOSUB 9520 9540 LET F=F-1 
49 IF F>0 THEN IF INKEY$="R" THEN GOSUB 9560 9559 RETURN 
55 IF H>4 THEN GOTO 4000 9560 PRINT ">" 
60 LET H=H-S 9570 LET X=X-1 
65 KET S=S+0.1 9580 LET F=F-1 
70 IF H>20 THEN LET H=20 9660 RETURN 
90 GOTO 38 REflDV. 

Cricket score 
M Fox, 
Walsall, West Midlands. 

THIS PROGRAM is designed to run on a 

Sinclair ZX-81 with the 16K R A M pack. The 

program displays a cricket scoreboard and has 

many built-in features. The variables are, 

0 = overs; W = wickets; S = batting strike; 

BS = bowling strike; E = extras; L$(W) = fall 

of wickets; B(1) and B(2) are the batsmen 

scores; A$ = last man; X$ and YS are 

bowlers; B$ and C$ are batsmen; R = runs, 

L$ = last stand. 

It is advisable to Goto 5000 for the start of 

each match. 

When the program is in use, enter: 1,2,3,4,6 

for the runs scored, 7 for the end of an over, 0 

for a change of bowler — the computer will 

input a new name for the bowler with the 

strike — 5 for leg-byes and byes then enter the 

number of byes scored. 8 for a normal extra, 9 

for a wicket. The computer will input the new 

last man, the new batsman's name — it takes 

the batsman with the strike — and if 50 is 

entered, any one of the following keys pressed 

will make the computer print the sign follow-

ing: 

L = lunch; T = tea; S = stumps; R = rain; 

B = bad light; D = drinks; N = new ball; 

E = erase. 

Where " £ " appears in the program, use a 

black graphics space. From 1000 to 4000, 

space is left for the user's own score cards and 

these can be assessed by Goto 2 then inputting 

the number 1 to 4 as appropriate. To obtain 

the normal score-board then use Goto 4. 

When the 10th wicket falls, the computer 

will input a new last man, print this and then 

input any number before resetting for ihe next 

innings. For the IK version of this program 

the variables are: 

R = runs; W = wickets; O = overs; E = extras; 

A$ = last man; B$ and C$ are the bowlers; 

and LW = last wicket. 

Enter 1,2,3,4,5,6 for runs scored, 7 for the 

end of an over, 8 for an extra, and 9 for a 

wicket — the computer will input the last man. 

A bowling change must be done by stopping 

the program and changing the variable 

manually. 

(continued on page 65) 
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ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K & 16K 
16K SOFTWARE 
VIDEO-PLAN (ZX81 only). Performs the functions of an 

analysis book. Arithmetic functions include addition, 

subtraction, multiplication. Printer optional. 

VIDEO-AD. Rotating display of 16 pages of advertising 

material. Set-up your own pages and change them as and when 

required. 

VIDEO-GRAPH. Planning and design aid. Create 

pictures/charts/graphs and store within the program. Save on 

cassette. Combine pictures like an 'identikit'. 

VIDEO-VIEW. Do it yourself teletext. Create pages of data. 

Store them within the program. Save on cassette. View on 

demand. 

VIDEO-MAP. 12X81 only). Educational game based on maps. 
Navigate your plane to its destination. Bomb the target and 
return to base. 

FORCE-FIELD, (2X81 only). Animated bombardment game. 
You control the force-field which protects your city against 
hostile UFOs. 

SPACE-RACE. (ZX81 only). Party game for eight players. 

Rockets race to build stations in space. Winners gradually take 

over losers until only one winner remains. 

FOOTBALL-LEAGUE. Realistic simulation of an entire season. 

Every match played and results shown with progressive league 

table. You give teams ratings for skill, effort, etc. 

TEST-MATCH. Realistic simulation of a test match series. 

Dynamic scoreboard. Give each player your own ratings for 

skills, technique, etc. 

STOCK-MARKET. (ZX81 only). An exciting game of skill and 

judgement. Buy and sell stocks and shares as prices change in 
response to world events. 

PACK 1 - VIDEO-PLAN + VIDEO-AD. 
PACK 2 - VIDEO-VIEW + VIDEO-GRAPH. 
GAMESET - VIDEO-MAP + 5 GAMES. 

IK PARTY TRICKS (ZX81 only) NEW! NEW! 
If you don't have a 16K RAM this set of programs is for 
you. Ten separate programs — some games, some more 
serious. All completely original, all ten programs included 
in the price. 

S H O O T 

SKETCH 

N A M E T H E D A Y 

T R A I N 

O N G E R - W O N G E R 

W E A T H E R 

UFO 

W H O S H O T JR 

F IELD-GUN 
FOLLOW T H A T 

Take the penalty and watch the 
goalie try to save. 

Draw an almost full screen picture 
and save on cassette. 

Give the date, the ZX81 names the 

day of the week, 

For the very young who would like 

to drive a train. 

Watch the ZX81 draw its own 

pictures and yours. 

An endless variety of completely 
inaccurate weather forecasts. 

Shoot down the UFO before he 
gets you. 

An intriguing test of your powers of 
detection. 

Can you hit the target. 

Follow the path traced by the ZX81. 

NOTE: These programs are not suitable for ZX80. 

NEW THIS MONTH 
VIDEO-SKETCH (ZX81 16K only). 

Move the cursor to any part of the screen. Draw or rub-

out as you move it, Mix in text or graphics. Save picture 

in memory. Save picture sequence on cassette. 

Std. @ £7.95. De-luxe @ £9.95. 

NEWS FOR USERS 

Those of you who have already voted with your cheque 

books may be interested in our 'top ten'. These are the 

best sellers so far: 

PRICE LIST 

1. VIDEO-VIEW 

2. VIDEO-GRAPH 

3. FORCE-FIELD 

4. VIDEO-MAP 

5. VIDEO-PLAN 

6. FOOTBALL-LEAGUE 

7. STOCK-MARKET 

8. TEST-MATCH 

9. SPACE-RACE 

10. VIDEO-AD 

Surprisingly some of the programs which we rate most 

highly are well down the list. 

We expect our IK programs to top this list soon. They 

are worth buying even if you have 16K. 

ORDER CODE Manual Std. Lux 

SKETCH 81 7.95 9.95 
PLAN 81 — 7.95 9.95 

AD 81 — 7.95 9.95 

GRAPH 81 — 5.95 7.95 
VIEW 81 — 5.95 7.95 

MAP 81 — 5.95 7.95 

FORCE — 3.95 5.95 

SPACE — 3.95 5.95 

FOOT — 3.95 5.95 
TEST — 3.95 5.95 
STOCK — 3.95 5.95 
PARTY 1 1.95 4.95 6.95 

PACK 1 — — 17.95 
PACK 2 — — 13.95 
GAMESET — — 19.95 

Prices include VAT. 
Mail order customers add £1.00 per order. (50p for 
manual only). Allow 28 days for delivery. 

Std = cassette & manual. Lux = de luxe boxed sets. 

VISIT US AT THE ZX MICROFAIR 

© STONE LANK, 

KINVRR, 

STOURBRIDGE, 

WDST MIDLANDS, 

DY7 6EQ, 
ENGLAND. 

Tel Kcvw 2* ( ! 
su 

VIDEO 
S O F T W A R E L I M I T E D 

Code M/S /L Qty. Price Total 

P. & P. 

ORDER FORM 

See above 
for codes 

Your cheque no. 

Ofnrtttl y Soirt. t.V.fl J ST.«ti.rPl'*TV«*HJ IrpmU Ee»iitf V Al Rp| Nt !'IM0] II 
NAME 

ADDRESS. 

Persona! callers welcome during office hours. 
Send s.a.e. for further details. 
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SOFTWARE FILE. 
(continued from page 63) 

1 REN "TEST" 460 GOTO 5 

2 INPUT Z 500 INPUT Z* 

3 GOTO Z#1000 510 IF BS = 1 THEN LET y.t-Zt 
4 GOSUB 390 530 IF BS = 2 THEN LET V$=Z# 

5 PRINT AT 0 , l ; B * ; B < l > , C * , B<2> 540 GOTO 4 

7 PRINT 6 0 0 INPUT Z 
10 PRINT R; "RUNS" 605 LET E=E+Z 

20 PRINT "FOR " ; W ; " WICKETS" 6 1 0 LET R=R+Z 

2 5 PRINT 620 IF Z=1 OR Z=- l OR 2 = 3 OR Z=-3 THEN GOTO 2 2 5 

30 PRINT "ENGLAND LEAD BV " ; 1 5 3 + R 630 GOTO 5 

40 PRINT " OVERS" 9 0 9 FOR N=0 TO 21 

50 PRINT "EXTRAS" ; E 9 1 0 PRINT AT N j 0 . 

60 PRINT "LOST MAN: " 9 20 NEXT N 

65 IF 11= 10 THEN GOTO 350 930 GOSUB 6000 

6 7 PRINT R I 940 RETURN 

7 0 IF LEN A*<32 THEN PRINT 4 9 9 0 STOP 

8 0 PRINT "B0WLERS : 5 0 0 0 LET W=0 

81 PRINT 5010 LET R=0 

82 IF W O 0 THEN PRINT AT 2 1 , 8 "LAST STAND " , L S 5015 CLS 

8 4 IF W O O THEN PRINT RT 2 0 , 8 "TH IS STFlND " ;R-VRL L$ <W> 5 0 2 0 LET 0=0 

8 8 PRINT AT 1 2 , 0 , 5 030 LET E=0 

95 INPUT 2 5040 LET fil="" 

99 IF Z ~ 9 FIND 11=9 THEN GOTO 3 0 0 5 0 4 2 LET S=1 

100 IF Z = 9 THEN GOTO 200 5 0 4 7 LET BS=1 

101 I F 2 = 5 THEN GOTO 600 5O50 PRINT "BATSMAN?" 

103 I F Z = 6 THEN GOTO 500 5 0 6 0 INPUT I t 
105 I F Z 3 8 THEN GOTO 150 5 0 8 0 INPUT CF 

107 IF Z = 7 THEN GOTO 130 5090 DIM B<2> 

109 IF Z =50 THEN GOTO 440 5 1 0 0 DIM L * < 1 0 , 3 ) 

110 LET R=R+Z 51 10 PRINT "BOWLERS?" 

115 LET B<S>=B<S>+Z 5120 INPUT Y.t 
117 I F Z = 1 OR 2 = 3 OR 2 = -1 OR Z=-3 THEN GOTO 225 5 1 3 0 INPUT Y$ 

120 GOTO 5 5 1 4 0 GOTO 4 

130 LET 0=0+1 6 0 0 0 PRINT AT 1 4 , 0 ; " F A L L OF WICKETS" 

140 GOTO 9 0 0 0 6100 LET A=2 

150 LET E=E+1 6 1 I 0 RETURN 

160 LET R=R+1 9 0 1 0 IFBS=1 THEN GOTO 9060 

170 GOTO 5 9020 LET BS=1 

2 0 5 LET W=U+1 9 0 3 0 PLOT 3 0 , 2 1 

2 0 7 IF W=1 THEN LET LS=R 9040 UNPLOT 3 0 , 9 0 

2 0 8 IF W O l THEN LET LS=R-VAL L*<W-1> 9050 IF A=1 THEN RETURN 

2 1 0 INPUT ft* J 0 5 5 GOTO 2 5 5 

2 1 5 LET L*<W>=STR* R 9 0 6 0 LET BS=2 

2 1 7 LET BCS>=0 9 0 7 0 PLOT 3 0 , 1 9 

2 1 9 IF S=1 THEN INPUT E$ 9080 UNPLOT 3 0 , 2 1 

2 2 0 IF S=2 THEN INPUT C t 9 0 9 0 IF A=1 THEN RETURN 

2 2 3 GOTO 4 9 1 0 0 GOTO 225 

2 2 5 I F S=1 THEN GOTO 400 5 REM"TEST" 

230 LET S=1 10 PRINT AT 0 , 0 ; R ; " RUNS" 

2 3 5 PLOT 0 , 4 3 20 PRINT W , " NICKETS" 

240 UNPLOT 3 0 , 4 3 30 PRINT "RUNS REQUIRED " , R - 1 3 0 (OR ENGLAND LEADS BV) 

2 4 5 I F A=1 THEN RETURN 40 PRINT 0 ; " OVERS" 

2 5 0 GOTO 5 50 PRINT "EXTRAS " ; E 

300 LET W=W+1 6 0 PRINT "LAST MAN" ;A t 

3 6 5 INPUT A f 70 FRINT "LAST WICKET " ;LW 

3 1 0 GOTO 5 80 FRINT "BOWLERS ; " , E * , , C * 

3 5 0 INPUT Z 90 INPUT Z 
360 GOTO 5000 100 IF Z = 9 THEN GOTO 2 3 0 

400 LET S=2 105 IF 2=7 THEN GOTO 130 

4 0 3 PLOT 3 0 , 4 3 107 IF Z=8 THEN GOTO 150 

4 0 7 UNP..0T 0 , 4 3 110 LET R=R+Z 

4 0 8 IF A=1 THEN RETURN 120 GOTO 1 

410 GOTO 5 * 130 LET 0=0+1 

4 4 0 IF INKEY$= " " OR 1NKEY$=CHR* 118 THEN GOTO 440 140 GOTO 1 

442 IF INKEY*= "T " THEN LET H*= "TEA" 150 LET E=E+1 

4 4 3 IF INKEVf=" '3" THEN LET H$= "STUMPS" 160 LET R=R+1 

444 IP INKEV*="R" THEN LET H*= "RA IN " 3 70 GOTO 1 

445 IF INKEY$= "B " THEN LET H$= "BAD L IGHT" 2O0 LET W=W+1 

4 4 6 IF INkEV*= "N " THEN LET H f= "NEW BALL" 210 INPUT A* 

447 IF LNKEYF="D" THEN LET H$= "DR INKS" 2 1 5 LET LU=R 

4 4 8 IF INKEV$="E" THEN LET H*= 2 2 0 GOTO 1 

4 5 8 PRINT AT 3 , 1 6 ; H * # = POUND S I AN 

Writing wrongs 
D Lawrence, 
High field, Southampton. 

JAMES TYLER'S RENUMBER routine published 

on page 67 of your November 1981 issue is a 

neat piece of work but it has the slight dis-

advantage that it will not run on a ZX-81. 

The reason is simple. In designing the 

program, James Tyler has assumed that the 

end-of-ftle indicator for a Basic program con-

sists of the Newline of the last program line 

plus two more halt codes — 119. He also 

apparently believes that in the absence of a 

Basic program, memory addresses 16509 and 

16510 — the normal location of the first line 

number — are loaded with 118. Unfortun-

ately, he is wrong on both counts. 

In the absence of a Basic program only 

16509 is set to 118 and the end-of-file indicator 

is the Newline of the final program line 

followed by one halt. The routine never finds 

the end of program indicator it is seeking and 

goes on searching up the memory until it 

crashes. 

The answer to the problem is to shorten the 

routine by removing one of the loops which 

examine addresses for a halt. Thus, in the 

absence of a Basic listing, the routine returns 

to Basic on finding a single 118 at address 

16509 or, if there is a Basic program, on 

finding two consecutive 118s at any given 

point. 

In addition to these necessary changes given 

my version, the original loading programs are 

unnecessarily complex for a machine-code 

routine of this length. Instead of two con-

secutive programs, my Basic program will 

suffice and, in addition, make the editing of 

any mistakes far more simple. 

An optional 

425 PRINT (S + (Ml/3), PEEK IS+ 11-11/31 

will display the address and what has been 

loaded there. 

The procedure is as follows: lower RAM-

top the number of bytes necessary by Poking 

{continued on page 67) 
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Z X 8 1 16k SOFTWARE 

PACK 16/1 includes all of: 

AIR TRAFFIC CONTROL: Animated radar screen of busy 

airport shown, you must bring planes into land; 

INVADERS SELF PLAY; PHONEBOOK - keep friends' 

and relatives' numbers on cassette; DATE '81 — 

computer dating program. Who will it pick for you? 

ALL ONLY £4.95 

PACK 16/ 3 includes all of: 

INDI 500; video roadracer; DRAUGHTS; Computer 

Chequers; BATTLESHIPS — nautical warfare on your 

own computer. 

MASTERMIND — Brain Teaser, see if you can beat a 

microelectronic mind, 

ALL ONLY £4.95 

PACK 16/ 2 includes all of: 
ADVENTURE ATLANTIC: You may become very rich or 

you may be marooned forever; BREAKOUT: SQUASH 

PRACTICE; LANGUAGE TRANSLATOR translates any 

European language to any other; COMPUTAPRINT -

use this program to predict results of horse races, 

football pools, etc. 

ALL ONLY £4.95 

The breakthrough you've waited for: 

P R O G R A M THE ZX81 IN ENGLISHUI 
With GAMAL 81 you can now write adventure programs 

in hours not weeks and with GAMAL 81 you'll have 

every adventure you'll ever want for the price of one. 

Comes on cassette with instruction book, £7.95 

All our software comes with full instructions and is SAVEd and ready to RUN, no 
need to spend hours laboriously typing in from books. 

CONTROL TECHNOLOGY -
PERSONAL 
COMPUTER SCIENCE 

Cassette V/z 

A super value cassette of 16K and 1K software written in 

Machine Code and Basic. 

Includes: 

React, Invaders, Phantom Aliens, Maze of Death, 

Planetlander, I Ching, Hangman, Invaders, Laser Base, 

rectangle plus more. 

ALL ONLY £4.95 

Tapebook 50, Version 3 

50 programs for the IKRAM ZX81. 

Latest version includes: 

SQUASH, BREAKOUT, COLUMBIA, SPLAT, 

INTEGRATION, CREDIT CARD CALCULATOR, BANK 

A/C, VATCHECK, TANK BATTLE, TORPEDO, 

HEXLOADER, BINARY CONVERTER, AND LOTS, LOTS 

MORE. 

Still amazing value at £6.95 the lot. 

ZX-81 

PACK 16/1 + 16/2 + 16/3 
{any t w o only £5.95} 
ALL THREE ONLY 

£6.95 

TAPEBOOK 50.3 + CASSETTE 114 
BOTH ONLY 

£9.95 

BOTH OFFERS ARE ONLY £13.95 
TO ALL ZX81 OWNERS 

All prices include VAT and postage and packing 

CONTROL TECHNOLOGY, 
39 Gloucester Road, Gee Cross, 
Hyde, Cheshire SK14 5JG 
061-368 7558 

6 6 YOUR COMPUTER, JANUARY 1382 



fcontinued from page 65) 
16388,229 and 16389,127 - 1K:67. Then 

enter New to reset RAMtop and enter the 

Basic program and save it — just in case any-

thing goes wrong. 

Run the program and the code will be 

inserted above RAMtop. The start address is 

SOFTWARE FIVE 
32741 — 17381:1 K. I f you have made some 

error in the code, simply reload the program 

— always assuming that RAMtop is still 

where you want it — and edit the siring, 

remembering that each decimal value should 

occupy three spaces. 

Delete the Basic program and the routine 

will renumber anything you care to enter, on 

the command 

PRINT USR 32741 - 1K:17381 

The method saves seven bytes on the machine 

code, nine lines of Basic and the string 

occupies less space than the suggested numer-

ical arrav. 

D E C I M A L H E X I N S T R C O M M E N T S 

3 3 , 1 2 5 / 6 4 2 1 , 7 1 1 , 4 0 L D H L , 4 0 7 D , a d d r e s s o f f i r s t 1 i n e n u m b e r 

1 7 , 1 0 , 0 8 1 1 , 0 f l , 0 0 L D D E , 0 f i . : d e s i r e d f i r s t l i n e n u m b e r i n D E 

1 2 6 7 E L D A , ( H L ) i s i t a h a l t 

2 5 4 , 1 1 8 F E , 76 C P 7 6 

2 6 0 C 8 R E T Z i * f s o r e t u r n t o B a s i c 

1 1 4 7 2 L D ( H L ) , D ; l o a d n e w l i n e n u m b e r 

3 5 2 3 I N C H L 

1 1 5 7 3 L D ( H L > , E 

6 , 1 0 0 6 , @ f i L D £ , 0 f l c r e a t e n e x t l i n e n u m b e r 

1 9 1 3 I N C D E 

1 6 , 2 5 3 1 0 , F D D J N Z 

3 5 I N C H L t e s t f o r e n d o f p r o g r a m 1 i n e 

1 7 E L D f i , < H L > 

2 5 4 , 1 1 8 F E , 7 6 C P X 7 6 

3 2 , 2 5 0 2 0 F f l J R N Z 

3 5 2 3 I N C H L ; m o v e t o n e x t p o s s i b l e l i n e 

n u m b e r 

2 4 , 2 3 5 1 8 , E B J R j u m r t o n e x t c h e c k 

1 0 0 L E T C$ = " 0 3 3 1 2 5 0 6 4 0 1 7 0 1 0 0 0 0 1 2 6 2 5 4 1 1 8 2 0 9 1 1 4 0 3 5 1 1 

5 0 0 6 0 1 0 0 1 9 0 1 6 2 5 3 8 3 5 1 2 6 2 5 4 1 1 8 8 3 2 2 5 0 0 3 5 0 2 4 2 3 5 " ( t h e d e c i m a l c o d e 

i f i e n ) 

2 0 0 P R I N T " S T A R T A D D R E S S ? " 

2 5 0 I N P U T S ( N e w R f i M T O P a d d r e s s > 

3 0 0 F O R 1 = 1 T O L E N 0$ S T E P 3 

3 5 0 L E T C = V R L C$(.l T O I + 2 ) 

4 0 0 P O K E < S + ( 1 - 1 } / 3 > , C 

4 5 0 N E X T I 

Key to understanding 
/ s 
v J . /VJjJ R J Fernandez, 

Montrose, Angus. 

A SIMPLE, 2.5K Basic disassembler has helped 

me uncover some of the operating-system 

routines which read the Atom keyboard. The 

first problem I encountered is the absence of a 

keyboard Get command — not the Get byte 

cassette command. This is easily overcome 

using a simple machine-code routine — as easy 

as Basic if you use the excellent Atom dis-

assembler. 

The following routine uses the OSEcho 

routine at # FFEbH and stores the ASCII 

value at # 80H. 

20 Eb FF JSR# FFEb ; Get key into the 

accumulator 

85 80 STA# 80 ; Store code at 80H 

60 RTS 

The character can be removed using: 

$A - $ 80) 

where $A is a previously dimensioned string 

variable. It would be easier just to consider the 

code when deciding which key was pressed, 

e.g., 

IF ?# 81 = CH"A" 

A more annoying problem, however, is to 

read a key without stopping the program — 

one of the problems of a keyboard which is not 

buffered. However, there is a routine in R O M 

used by the O S R D C H or read-character 

routine which returns the position of the 

depressed key on the keyboard matrix — 

figure 1. 

The routine at #FE71H returns in the Y 

register the position of the key on the matrix 

counting from SP which is position 0, through 

Bit Posit ion 

7 6 5 4 3 2 1 0 
Bit position HEX 80 40 20 10 8 4 2 1 

values DEC 128 64 32 16 8 4 2 1 

The boxes contain the values associated 
with each bit. 

Figure 2. Bit values 

A which is position 33D, to ESC at position 

59D. Register X contains the row number # 1 

of the depressed key and the accumulator 

contains a value corresponding to the bit 

position of possibilities — multi-player games 

on the same keyboard, multiple actions simul-

taneously in a game and so on. 

A final warning — if you try to write the 

routine in Basic, all the kevs in column 5 act as 

the ESC key during the scan, and stop the 

program if one of them is depressed. 

While working in R O M , I discovered 

several of the routines and tables used by the 

system software and I have included some of 

the addresses in table 1. 

The following routine can be used to build 

up the keyboard bit map: 

Op-codes Label Mnemonics 

A2 09 LDX1M # 9; Load counter 
8A : LLI TXA 

18 CLC 

60 00 80 ADC # B000). Drive key-
8D 00 B0 ST A # BOOOl' board row 
AD 01 B0 LDA # B001; Read row 

95 80 STA # 80, X 
A9 F0 LDAIM# FO) Zero lower 

2D 00 60 AND # BOOOV; nybble of 
8D 00 B0 STA # BOOOJ Port A 
CA DEX 

10 E9 BPL LLI; Finished? 
60 RTS 

Once a bit map of the keyboard has been 

made, it is a simple matter to check for any 

key: take its row value and And it — using the 

logical bitwise And command in Basic — with 

the value corresponding to the key bit 

I continued on page 69) 
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This memory is made for your AtOITI Duality Support for ZX ,Atom 
OR OTHER I M H i 6502/6800/6809 SYSTEM 

32K byte 
MZ163B + colour 
encoder mounted in A T O M 

Wife 16 or 3ZK BYTE VERSIONS 

Expand vour ATOM to 28 or 38K RAM 

Ideal for Word Processing, Chen programs and Business Software. 

Fully Compatible with other Acorn A T O M software and hardware 

Versions available to fit inside the ATOM while still 
leaving room for other extensions such as the Acorn A T O M colour 

encoder board. 

Eurocard rack mounting types also available 

Fully buffered address & data busses. 

PRICES: INCLUDING U.K. P8.P &15% V A T 

MZ163A 16K Built & tested to fit inside A T O M S case £59.50 
MZ163B 32K „ £74.00 
MZ163C 16K Built & tested. Eurocard rack mounting £62.00 
MZ163D 32K £76.50 
MZ163E Bare PCS to build any of above with data £23.00 
MP100 DC/DC converter; powers any MZ163 board from 
unregulated 8V supply such as the ATOM mains adaptor £8.50 

S.A.E. for further details. 

THE Z X 8 0 MAGIC BOOK "With 8K ROM/ZX81 Supplement4 

Games programs, computer music, converting programs 
written in other BASICS, improving the picture 

RAM & 1/0 circuits, and much more £ 4 - 7 5 

GETTING ACQUAINTED WITH YOUR Z X 8 1 
7S + programs including Draughts; by Tim Hartnell £4.95 

MASTERING MACHINE CODE ON YOUR ZX80 /81 

180 pages of immense value to beginner and expert alike. £5 95 

THE A T O M MAGIC BOOK 
A wealth of games and other programs: storing speech in your ATOM, 
converting programs written in other BASICS tape rccoding hints, 
and many more useful hardware tips. £5.50 

GETTING ACQUAINTED WITH YOUR ACORN ATOM 
By Tim Hartnell and Trevor Sharples.80 programs including 
Draughts! £7 95 

23+23 WAY ZX80/81 EDGE CONNECTOR SOCKET £3 50 
23+23 WAY ZX80/81 GOLD PLATED PLUG EXTENSION £3.50 
32+32 WAY DIN41612 ATOM BUS CONNECTORS: 

PCS plug with 90° PCB terminals £2.85 
Wire wrap/solder socket £4.50 

ATOM BUS BUFFER IC SET 
DP8304+2* 81LS95 + 74LS30 £7-55 

ALL PRICES INCLUDE U.K.P&P 
+15% V A T WHERE APPLICABLE. 
PAYMENT WITH ORDER PLEASE. 

T IMEDATA LTD 57 Swallowdale, Basildon, 
Essex, SS16 5JG Tel; (0268) 411125 ton f« 

DAlA 

Z X - 8 1 OWNERS 
ACCESS TO THE OUTSIDE WORLD 

Using our programmable 
INPUT/OUTPUT controller 
based on the Z80AP10, you 
can use up to 16 programm-
able input/output lines, all TTL 
compatible. Control of the port 
can be carried out from within 
programmes giving a whole 
new dimension of uses for 
your ZX-81 computer. 

The port can be used WITH or WITHOUT the 16K 
RAM PACK & PRINTER. 
Available in kit form or assembled, and comes com-
plete with instructions, a pack of software notes and 
circuit ideas. 

£10.99 IN KIT FORM 

£12.99 ASSEMBLED 

50p Post + 

Pack ing + 

A d d 15% VAT 

Snap on Analogue card and Relay board avail-
able shortly. Send SAE for details. 

THURNALL (ELECTRONICS) ENG. 
DEPT Y, 95 LIVERPOOL ROAD, 

CA0ISHEAD, MANCHESTER M30 58G 
TEL: 081-775 4461 (24 hour) 

ZX80/81 HARDWARE 
Description of Kit Price 
(Price includes VAT, but add 80p postage! £ p 

1.0 amp, 5.0 volt power supply. Requires 
9.0 volt transformer 8.03 

16 bit latched LED board 9.80 
Edge connector for LED board 3,00 
40 key full size keyboard for ZX80, ZX81 19.95 
Edge connector to fit above 1.95 
4 rubber feet for key board 0.24 
Spare key and keytop 0.48 
Case for keyboard Enquire 
24 line In/Out port 13.50 
In/Out edge connector 3.00 
23 way edge connector for ZX80, ZX81 2.95 
Motherboard 10.44 
Voltage regulator kit for motherboard 2.40 
Connector for motherboard 2.95 
Digital to analogue converter board 16.95 
One digital to analogue and buffer IC 6.89 
23 way male connector, single 1.30 
23 way male connector, double 1.60 
Pair of connectors for ZX81 keyboard 1.50 
24 line In/Out port (ZX81 only) 16.95 
All the above are available built — see catalogue. 

BOOKS (post free) 
Getting Acquainted With Your ZX81. Tim Hartnell £4.95 
Mastering Machine Code On Your ZX81. Tony Baker £5.95 
The Sinclair ZX81. Programming for Real Applications. 

Randle Hurley. 170 pages. £6.95. Tape £9.95 (post 40p> 

Send 10" x 7" SAE for free illustrated catalogue 

REDDITCH ELECTRONICS 
21 Ferney Hill Avenue, 

Redditch, Worcs. B97 4RU 
Telephone: Redditch (0527) 61240 \ 
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(continued from page 67) 
position. See figure 2 for these bit values. 

I f the result of the And operation is 0, the 

key is being pressed. Bits 6 and 7 of all these 

key row values represent the conditions of the 

control and shift keys at the time of the scan — 

that is, if the value is less than 128D then shift 

is pressed; if less than 192D, CTRL is 

pressed. 

For example, to check if A is pressed, after 

running the routine, do the following from 

Basic: 

• Consider the value at * 83H — row 3. 

Figure 1. The keyboard matrix. 

SOFTWARE FILE. 

Row 
number 

Bit position 

0 1 2 3 4 5 

9 3 — <3 6 ESC 

8 2 F P Z 

7 1 E 0 Y 

6 0 : D N X 
5 Lock DEL 9 C M W 
4 COPY 8 B L V 
3 I RET 7 A K u 
2 e J I 

1 [ 5 / i s 
0 SP 4 H R 

0 1 2 3 4 5 

Column number 

Note: Read column number then row number 
for position code in Y after routine at # FE71H. 
E.g., A = 33D. 

Screen print 
N Higham, 
Fcc/es, Manchester. 

THIS PROGRAM for all Pets — cxcept old R O M 

— prints the contents of the screen on a 

Commodore 3022 or 4022 printer. When 

loaded, or appended to an existing program 

and called by Gosub 63000, the screen is 

dumped to the printer in the centre of the 

paper and surrounded by a box. 

The routine is intelligent in that it executes 

a delay, the length of which depends linearly 

on the amount of reverse-field characters on 

the line just printed. This is to avoid the print 

head burning out if the screen contains a large 

amount of reverse field. 

Line 63010 reduces the line spacing to give 

vertically contiguous graphics and line 63130 

resets it. The printing can be halted at any 

time by pressing 'S' and restarted by pressing 

any key. 

Line 63075 allows for a bug in the 4022 

printer in that CHRS<254) prints a space 

instead of the required graphics character. 

Storage technique 
John Eade, 
Stroud, Gloucestershire. 

W , 

THE FREE-MEMORY routine by Paul Brittain, 

November 1981 page 67, is intended for use 

when writing programs. It must not hamper 

the program being written. I f it is stored in a 

Rem statement in the first line, it will change 

all program addresses when finally deleted. In 

any case, there may be another machine-code 

routine which must occupy that position 

•And value with 8D — bit position 3, column 3. 
• If result 0, key is pressed. 
• Check if control or shift are pressed as 

described, if necessary. 

This approach to reading the keyboard 

opens a whole new range of key-column 

reading from column 0 which corresponds to 

bit 0, to column 5 which corresponds to bit 5. 

For example, if the A key is depressed register 

Y = 33, register X = 4 and Acc = 8 — i.e., 

column 3. 

The following machine-code routine reads 

the keyboard and stores the Acc, X and Y in 

# 80E, # 81H and * 82H respectively, 

although only the Y register value is actually 

needed to find the depressed key. 

20 71 FE JSR# FE71 

85 80 STA# 80 
86 81 STX# 81 
84 82 STY* 82 
60 RTS 

Note that the values arc unaffected by shift 

and control, so to check for a shifted key, the 

value at BOO I D is less than 128D, and for a 

control key the value is less than 192. 

I f only an alphabet or number key, or for 

that matter any key with ASCI I code between 

# 30H and # 5AH, is being checked, the 

ASCI 1 code can be obtained by adding 14D to 

the value in the Y register. The one problem 

with the second routine is that only one key 

can be read at a time. This can be solved by-

using a small routine to make a bit map of the 

keyboard matrix. 

The basic idea is to store the numbers 1 to 

10D in sequence in the lower nybble of 

# B000D - port A of the 8255 PPIA - to 

drive each row of the matrix in turn and each 

time read the value at pori 3, which corres-

ponds to the keyboard column, and store this 

in a buffer area to be looked up by the calling 

program. 

Each of the 10 row values is stored in one 

byte, thus the whole keyboard requires only 

10 bytes. My own preference is to use the 

memory between # 80H and # AF in zero 

page which is free. 

Table 1. 

# FDECH Scroll routine. Fill the screen 
with characters and try 
LINK# FDEC. LDY@0; 

JSR# FE16 produces half 
screen scroll. 

# FE6BH — Screen synchronisation 

routine. 
# FD1AH _ CTRL-G routine. 
# FDOBH — Start screen, ACK routine. 

# FD11H — Page mode off, SI . 

# FDOBH — ESC routine. 
# FF3FH — RES routine. 
# C9D8H — Reset service routine. 
# C9EYH — Basic error routine. 

# C000H — Base of command table. 

# D000H _ Base of FP command table. 
# FOOOH — Base of command table. 
# F8BEH Base of command table. 

The # represents hexadecimal; the @ 
immediate mode or Atom standard. 

63000 REM 'SCREENPRINT' BV N . J .H IGHAM 
6 3 0 0 5 REM PRESS ' S ' TO HALT P R I N T I N G , flNV KEV TO RESTART 
6 3 0 0 7 C L R | P 1 « 2 4 i P 2 = 3 6 i R E M FOR 4 0 2 2 
6 3 0 0 3 REM FOR 3 0 2 2 P J = 11? sP2»24 
6 3 0 1 0 OPEWS . 4 , 6 : PR I N T » 6 , CHR*< P1 > ICL.0SE6 t PR I NT " 3 " 
6 3 0 2 0 T = l S : Z S = " r " ! F 0 R I = l T 0 4 0 t Z * = 2 « + " — 1 (NEXTtOFEM4,4 > P P I N T * 4 , T r t B C T > Z * " T 
6 3 0 3 0 PR1NT#4,TRB<;T>-'1 j D E F F N D < X > = - < R > 5 > * C 2 0 0 0 + 4 0 0 * X > 
6 3 0 4 0 E = 3 3 7 6 ? : F O R I -32 7 6 8 T O E s f l » P E E K < I > 
6 3 0 5 0 G E T f l * : I F A * = " S " T H E N P O K E 1 S 3 , 0 : W f i I T l 5 3 , 1 : G E T R * : P O K E 1 5 8 , 8 
6 3 0 6 0 I F F - 0 A N O f l > 1 2 7 T H E N F - l i P R I N T t t 4 , C H R S < T > f S G O T O 6 3 0 7 5 
6 3 0 7 0 TFF«1ANPfi<128T H ENF»0 iPR I N T » 4 , C H R « <14 6 > ; 
6 3 0 7 5 I F f l - 2 5 4 T H E N B * = " • " l O O T O f c S l O O 
6 3 0 9 0 £>=-<; A + 6 4 > * ' f K 6 4 1 2 3 > # < 6 3 < R R N 0 f K I 2 6 > - < f l * 6 4 > # < 123<flftN0ft< 1 2 © ) 
6 3 0 9 0 B = B - < f l - 6 4 > * ( ]2?<Rf lN0f t<191 fl#< 190<ARNDf l<255> -131 *<!fl«£'5S> :B«"=C-HR*<e> 
6330© R = R * F t P R I N T # 4 , B » ; i X = X + l t I F X < 4 0 G O T O 6 3 1 2 0 
6 3 1 1 0 FORO=lTOFNCl<Rv : NEXT :R=0 iX«=0 | F = 0 | P R I H T » 4 , " S I I F K E T H E N P R I N T * 4 , TRB< T> "I " } 
6 3 1 2 0 N E X T » 2 * = " L " : F O R I - l T O 4 0 i 2 * = 2 » + " _ " » N E X T t P R I N T » 4 , T R B < T > Z * " J " i P R I N T * 4 t C L 0 S E 4 
6 3 1 3 6 0 P E N 6 , 4 , 6 i P R I N T « 6 , C H R » ' : P 2 > sCLOSEe 
6 3 2 0 0 0 P E N 4 , 4 IPRINT"3SFETURNSs P / F E E D " i P R I N T " J B S P f l C E l i END 
6 3 2 1 0 fi=PEEK< 151 > : IFR=27THEh(PRINTI«4 
6 3 2 2 0 IFf i=6THENCLOS£4 sPOKE158 ,0 iEND 
6 3 2 3 0 G 0 T 0 6 3 2 1 6 

SIZE: DIP: 0 PIPP^Et 3 COMB I O 

iMOWMOMHCMMOOMn 
x . • • » . m i l . • • » . X 

«cooisoa<?» . ** .x 
•.**, IMC3J t»DPO.K?» 

«<t53* t.VO* 
>.• idoi . . * * • . . toot *>. 
x. COI IOC . x 
». too . * * • . . . » • » . OOl X 
'. OOl . l* . 111 X ».ioe t<?o<.jt • * . co»x 
..tiKi **.»aeaofi».»« oo»-. 

** . too OP».•• 

.*» lOOOf •» . ow** 

M'.l 

a _ 
X . • « * . ***** . • * * . X 

SI2Es JO OIPi 3 RIPPuEt 0 COWt I 

* * ' ^''"'i'x. 
• * * . . loeoeot 

teaoaot , ,**•>. 
. *» •» . t tooot t tviSPt . • • • + • » . 
' .*»•*»• . tosei .«*»•+•>. 
-.•»*•*»*•. ooe .+•»•»*•». 

*» • •»* o *•+•«». . .>. 
X x 

- i . * • * . 11,1 
- k'.'.-l'.M . 11 
MKO** . » * • * » . »1L'0S> • T O " . » * • * * . HOVX 
<JL.** . . * * • » * , . IIUA 

because of the absolute addresses within it. 

There is, however, another way of storing 

machine-code routines which I have not seen 

mentioned elsewhere. This is simply to Poke it 

into any program line Rem statement and call 

it from the previous line using the N X T L I N 

variable — see ZX-81 manual page 178. Enter 

the two lines as follows: 

9989 LET A = (PEEK 16425 + 256 x PEEK 

16426 + 5) 
9990 REM XXXXXXXXXXXXXXXXXXXXX 

(that is 21 Xs) 
9991 FOR N = A TO A + 21 
9992 INPUT 8 

9993 POKE N,B 
3994 PRINT PEEK N 
9995 NEXT N 
GOTO 9989 
Enter: 175, 103, 111. 57, 237, 75, 28, 64, 237, 66, 

229. 193,253, 33, 0,64, 62,30,237,71, 201 
Delete lines 9991, 9992, 9993, 9994, 9995 
Edit line 9980 — delete LET A = and substitute 
PRINT USR 

Do not forget to run the whole program if 

you can, so that the display file — if RAM is 

greater than 3.25K — and variables take the 

required space. 

(continued on next page) 
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Wild dogs 
C D Carter, 
Bargoed, Mid Glamorgan 
THIS, MY FAVOURITE program, makes use of 

the fact thai a computer can make logical 

movements. It uses these movements to make 

a very authentic chase-type game. The 

/continued from previous page) 

Cost price 
lan McAipine, 
Portadown, 
County Armagh. 

I AM 14 YEARS old, and my father and mother 

have a do-it-yourself and crafts shop which 

sells many small items. After buying any 

stock, they have to estimate their mark-up and 

VAT and, finally, the selling pripe of each one. 

My father had set his heart on proving that a 

calculator is faster than my Sinclair ZX-81, so 

I set out to prove him wrong. After buzzing 

around the keyboard for a few hours, I pro-

duced Cost Price. 

The program first asks you to input the cost 

price. I f it was 50p, then you would input 

0.50, or if the cost price was £6.72 you would 

input 6.72. Then you are asked to input your 

required mark-up. You would input 1 for 50 

percent, 2 for 60 percent, 3 for 75 percent, or 4 

for 100 percent. 

These percentages can be easily changed to 

suit your own requirements. Finally, you are 

asked to input the quantity. The computer 

then prints out the original cost price, on the 

left-hand side of the screen, and in the middle 

it prints the price at which you should sell 

each one, including your mark-up, and VAT. 

When you input the cost price, you do not 

need to input the VAT, as the computer cal-

culates the VAT for you, and includes it on to 

the recommended selling price. After about 

seven seconds, the computer returns to ask 

you to input the cost price again. 

When I showed this program to my father, 

he threw his calculator in the bin. This 

program will run on an unexpanded ZX-81. 

The delay, before returning to the original 

question again, can be shortened or length-

ened, by adjusting the Pause on line 160. 

SOFTWARE FILE. 

10 
12 
1 5 

2 6 
3 0 

3 1 

3 2 

3 5 

3 7 
4 8 

5 0 

6 0 
7 0 

80 
9 0 

1 0 0 

110 
120 
1 2 5 

1 3 0 

1 3 5 

1 4 0 

1 4 5 

1 5 0 

1 6 0 
1 7 0 

1 8 0 

R E M C O S T P R I H E 

P R I N T " P L E A S E I N P U T C O S T P R I C E " 

I N P U T E 

I F E O 0 T H E N G O T O 1 0 

C L S 

P R I N T " M A R K U P , 1 = 5 0 ; 2 = 6 0 ; 3 = 7 5 ; 4 = 1 0 0 " 

I N P U T F 

C L S 

P R I N T " I N P U T Q U f i N T I T V " 

I N P U T G 

C L S 

L E T fi=<E/2+EV20*3 

L E T B = C E / 5 # 3 + E V 2 0 * 3 

L E T C = < E / 4 * 3 + E V 2 0 * 3 

L E T B = < E + E > / 2 0 * 3 

I F F = 1 T H E N G O T O 1 2 0 

I F F = 2 T H E N G O T O 1 3 0 

I F F = 3 T H E N G O T O 1 4 0 

I F F = 4 T H E N G O T O 1 5 0 

P R I N T " £ " ; E , " £ " ; < E + E / 2 + f t > / G 

G O T O 1 6 0 

P R I N T " £ " ; E , " £ " ; < E + E / 5 * 3 + B ) / G 

G O T O 1 6 0 

P R I N T " £ " ; E , " £ " ; < E + E / 4 * 3 + C V G 

G O T O 1 6 0 

P R I N T " £ n ; E , " £ " ; ( E + E + D V G 

P A U S E 3 5 0 

C L S 

G O T O 5 

program makes full use of plot and unplot and 

simple calculation Basic. 

The game is relatively easy to play and starts 

by putting you roughly in the centre of the 

screen. When you are confident enough to 

manage the arrow movement keys and hit the 

correct one very time, you press the Newline 

key. The computer will put its two characters 

on the screen. These characters will the move 

towards you, and it is then up to you to dodge 

them. You have a slightly faster speed than 

them. 

When one of them thinks he is starting to 

catch you, he will accelerate. You still have the 

advantage while travelling in a straight line. 

When the game has finished, it will give you a 

rough estimate of the time you lasted in 

seconds, before being caught. 

1 
2 

LET 0=60 
LET 14=48 

98 
100 

3 LET CC=0 105 
5 LET X=2 110 
6 LET Y=X 120 
10 LET fl=28 130 
26 LET B=A 140 
21 PRINT RT 10,10; "WILD DOGS" 150 
22 PAUSE 100 160 
23 CLS 170 
24 PLOT fi,B 200 
25 INPUT Af 210 
30 LET R$=INKEV$ 220 
40 UNPLOT R,B 230 
50 IF R*="5" THEN LET R=A-3 240 
60 IF Af="6" THEN LET B=E-3 250 
re IF ftt="7" THEN LET £=B+3 260 
S0 IF fl$="8" THEN LET R=A+3 270 
90 PLOT fl,B 300 
95 GOSUB 105 310 
97 GOSUB 200 

LET CC=CC+1 
GOTO 30 
UNPLOT X,V 
IF B>Y THEN LET V=V+2 
IF R>X THEN LET X=X+1 
IF fi<X THEN LET X=X-2 
IF B<Y THEN LET Y=Y-1 
IF X=R RNB V=B THEN GOTO 360 
PLOT X,Y 
RETURN 
UNPLOT 0,W 
IF R>Q THEN LET Q=Q+2 
IF B>H THEN LET W=W+1 
IF R<Q THEN LET Q=Q-1 
I F BCW THEN LET W=W-2 

IF Q=t-t AND W=B THEN GOTO 300 
PLOT Q,U 
RETURN 
PRINT RT 13/0;"YOU LASTED"; INTCCCV1.39);" SECS BEFORE THE" 
PRINT AT 14,6; "WILD TOGS CAUGHT YOU" 

» 
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External inputs 
SOFTWARE FIVE 

Ian McLean, 
Preston, Lancashire. 

THE ZX-81 KEYBOARD works on an X , Y grid 

system — see figure 1 — and does not require 

an electrical pulse, merely a connection 

between the X and Y terminals. A list of con-

nections is given in table 1, and the terminals 

in figure 2. 

For me, a port represented a programming 

and memory problem. My ideas require no 

A = 5,D K = 3,G U = 2,E 4 = 2, A 

8 = 1,H L = 4,G V-t ,F 5=1,A 
C = 2,F M = 3,H W = 4,B 6 = 1,C 
D = 2,F N = 2,H X = 3,F 7 = 2,C 
E = 3,B 0 = 4,E Y = 1, E 8 = 3,C 
F = 2,D P = 5,E Z = 4,F 9 = 4,C 
G = 1,D Q = 5,B 0 = 5, C . =4,H 
H = 1,G R=2,B 1=5, A newline = 5,G 

I = 3,E S = 4,D 2 = 4, A space = 5, H 
J =2,G T = 1,B 3 = 3, A shift = 5,F 

Table 1. 
software changes to existing programs, and 

only a small hardware connection to the con-

nector inside the machine. The possibility of 

using a light-pen, temperature monitor, Space 

Invader-type hand-held controls and keyboard 

at the same time opened an exciting door into 

the world of interactive computing. 

InkeyS and sometimes Input can be used. I 

found that InkeyS was the best for the controls 

in games like Meteors on the Sinclair games 

cassette 1. InkeyS was used for the temper-

ature monitor which triggers at a pre-set 

temperature, and can, under software control, 

Quantity Component 

1 metre ribbon cable — 20 core 

2 IL75 opto isolators 
4 BC107/8/9 transistors 
1 piece of veroboard 
1 ORP12 photo-resistor 
1 TH3 thermosistor 

2 220K pre-set potentiometer 
1 Low-power soldering iron 
1 length of solder 
1 pair of wire strippers 

Table 2 above, and below, figure 4. 

UHF'VHF modulator 

Voltage regulator 

SCL (dogsbody) 

CPU (brains) 

ROM (manual) 

RAMtnote pad) 

Figure 2 above, and below, figure 1. 

5 4 3 2 1 1 2 3 4 5 
—I ! ! I I I I I l I 
- 1 - 2 - 3 - 4 - 5 6 - 7 - 8 - 9 - 0 

- Q - W - E - H - T Y - U - l - O - P — 
\ \ \ \ \ \ \ \ \ \ 

— A - S - D - F - G H - J - K - L - n l -
/ / / / / / / / / / 

t h i f t - Z - X - C - V B - N - M — . — apace 

be used as a temperature alarm. InkeyS was 

also used for the light-pen to monitor the 

string input to see when the button was 

pressed and the value entered. 

Input was found useful in separating key-

board and peripheral data. Because Input 

requires Ncwline after it, I did not connect 

Newline to the peripherals to avoid entering 

data accidentally. Even in this state, unwanted 

data could still be entered on to the screen. 

As the Input statement only requires data 

during its execution, any data at the input 

immediately before its execution can auto-

matically be rejected. In listing 1, line 20 does 

this. It waits for a clear input bus before allow-

Temperature Monitor 

To Computer 

Light Pen Circuitry 

(Space Invader Type Controls) 

C I 

Ribbon Cable 

ing the Input statement to continue. Table 2 

lists the tools and components required. The 

more experienced may wish to modify the 

hardware to his specific requirements. 

Figure 3 gives the circuit diagrams for the 

push buttons, light-pen and temperature 

monitor. Note that the connections are not 

given, as different InkeyS values may be alloc-

ated to each switch. Figure 4, however, shows 

the connections I made, as an example. 

Figure 2 shows the nccessary iniernal con-

BC107 

In iht tight p*n 
-0W12 

Any Number 
Any L«lt«r 

httw l»mp. monitor 

: Humb«r 

L«lt»r 
Number 

Uttir 
Numbw 

L—oL»tt< 

Figure 3. 
nections inside the machine. The ribbon cable 

is soldered on to the copper side of the 

printed-circuit board to retain the keyboard 

connection on the component side. On the IK 

version, two of the wires were connected to the 

12V and 0V lines. It is helpful to make a note 

of the cable connections and corresponding 

colour codes for future reference. Pass the 

cable underneath the extra memory connector 

at the back and out through the hole. 

Veroboard or a home-made board can be 

used to build the circuits and so the connect-

ion at the other end of the cable is entirely at 

the builder's discretion. My light-pen was 

built on a board with the photo-resistor in the 

end of a thick pen. The button is pressed when 

a reading is required. Software techniques 

enable signal inversion and screen scanning. 

I would advise you to use an external power 

supply if the machine has any form of memory 

expansion, as a simple precaution. It is other-

wise safe to make the specified connections on 

a IK machine. i-'.'. 
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UD electronics 

DEPT Y. C., 48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD 
100 yds FROM ARCHWAY STATION & 9 BUS ROUTES 
TELEPHONE 01-263 9493 263 9495 

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 
PET n r—UK101 

40161BK R A M 
4032 32K R A M 
4040 Dual Drive Disk 
The new PET printer. 

4022 80 column tracks feed. 
3023 80 column friction feed. 
C2N Cassette Unit. 
For the business man we stock 

the 8000 range inc. 8032 and 

8050 with daisy wheel printers 

coming soon. 

32K S Y S T E M S A V A I L A B L E F R O M O N L Y £1,499 

V I D E O G E N I E Utilises Z80. 12K level II 

Basic, Integral Cassette 

Deck, UHFO/P . 16K RAM, 

- allTRS80features. Simply 

plugs into monitor or UHF 

TV. W i t hV .U . Meter. 

NOW WITH LOWER CASE AS 
STANDARO £ 2 9 9 

PARALLEL PRINTER INTERFACE INC. CABLE £33.00 

CHROMASONICS PR0GRAMA8LE SOUND KIT £24.94 

S O U N D KIT (FITTING EXTRA) £7.00 

LOWER CASE KIT I FITTING EXTRA) £27.50 

COLOUR KIT 1FITTING EXTRA} £34.95 

EXPANSION BOX WITH/WITHOUT RS232 £215 185 

16K/32K RAM CARD CW129 
NEW GENIE II NOW AVAILABLE £320 

APPLE — 

APPLE II PLUS 
48K Machines £649 
Disk Drive with Controller £349 
Disc Drive without Controller £289 
Colour Card £69 
Graphics Tablet £425 > ' 
Silent type printer £199 X 

PRINTERS 

EPSON MX80 £359 
Dot-matrix printer with Pet 

graphics interface. Centronics 

parallel and serial. Pet and 

Apple compatible. True 

bidirectional, 80cps. 

EPSON MX80 FT11 £399 
Dual single sheet friction and 
tractor, 9 wire head, true 
descenders, 

INTERFACES A N D CABLES 
for Apple II, Pel, 
TRS80, RS232, UK101, 
Sharp Superboard all available. 

EPSON MX80 FT 12 £440 
An FT/1 with high resolution 

graphics. 

EPSON MX100 £570 
Friction and tractor feed, 

high resolution graphics, wide 

carriage 1514 inches. 

SEIKOSHA GP80A £199 
Dot matrix 5 x 7, 80 columns 

30 cps. graphics, double width 

characters. 

M O N I T O R S 
G R E E N M O N I T O R 9" £98 .00 
12" BMC Green £ 1 5 
Hitachi professional monitors 

9" Blacker White £99.95 
12" Black & White £149.00 

UK 101 Kit Inc 8K memory 
Ready Built Inc 8K m e m o r y 
Complete in case 
4K Expansion 8x2114 
Printer Interface 
Sound generator plus PIO kit 
Chromasonic Sound Kit 
Colour Kit 

£125 
£175 
£199 
£10 

£24.50 
£29.95 
£24.50 
£69.95 

N E W * N E W * N E W 

32K Dynamic Memory Expansion Kit £89.95 

PIO and Eprom programmer kit £24.50 

VIC 20 
Colours 

24 total . 8 for charac ters , 8 for border , 16 

for screen m ixed a s you w i sh . Bas ic co l ou rs 

o n p r o g r a m keys are b lack , w h i t e , red , b l ue 

l ight b lue , green , ye l low, a n d purp le . 

Sound 
3 T o n e Gene ra t o r for m u s i c 

" W h i t e N o i s e " Genera to r for l a n g u a g e a nd 

s o u n d ef fects . 

Each Genera to r g ives 3 oc taves . 

R e p r o d u c t i o n is t h r o u g h TV speaker 

Character/ Line Display 
22 Charac te rs by 23 l ines 

64 A S C I I charac te rs , pet type g r aph i c s 

charac ter set . 

Keyboard 
DIN typewri ter keyboard w i t h 8 p r o g r a m 

m a b i e f u n c t i o n possibi l i t ies via 4 specia l 

f u n c t i o n keys Co l ou r s are direct ly 

add ressab l e f r om the keyboa rd . 

Peripherals/ Accessories 
V I C Da ! a c3sse t t e w i th spec ia l i n ter face to 

g ua r an t ee h i qh reliability' r e ad /wr i t e qua l i ty 

( P E T ' C B M compa t i b l e ) . 

PRICE ONLY £165 I 
CASSETTE DECK with 6 free j 
programmes ^ 
ONLY £381 

Send for list of 
VIC-20 peripherals! 

TEACHING 
I COMPUTER 

r - TANTEL 
PRESTEL BY TANTEL 

COMMUNICATION AT YOUR FINGER TIPS FOR 
BUSINESS & HOME. UP TO DATE INFO 

180 000 pages of information on Travel News. Investment, Holidays, 

Hotels Etc., Etc. 

only £159 
TANTELIS POST OFFICE APPROVED SEND FOR DETAILS 

DEMONSTRATION AVAILABLE AT OUR SHOWROOM 

ALL ITEMS CARRY A ONE YEAR GUARANTEE 

Please a dd VAT 1 5 % to all pr ices Pos t age o n c o m p u t e r s , pr inters a n d casset te decks cha rged at cost , alt other i t ems 

P&P 3 0 p Place your order u s i ng your Access or Barc laycard ( M m t e l o r d e r £ 5 ) Trade a nd export enqu i r i es w e l c o m e 
V n v 
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COMPETITION CORNER 

The Ore's Egg 
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November crossword solution 

The Ore's Egg 
BY ANTHONY ROBERTS 
Yoi ' HAVE been captured by the wizard One-

Eye who has given you just one chance to 

avoid an unprintable death: get him the Ore's 

egg from the Troll's caverns. He can lend you 

any number of Troll's gems. How many 

should you take? 

Here is the cave map. All the passages are 

one way. 

A £15 book token will be awarded to the first 
correct solution drawn from the competition 
bag. All entries must be at the Your 
Computer offices by the last working day in 
January. The name of the winner, the 
solution, and a competition report will be 
published in the March issue of Your 
Computer. 

If you want to set a competition for Com-
petition Corner, remember that the simplest 
solution should be calculable by a short 
program rather than by any other form of 
reckoning. 

Competition reports 
IN THE NOVEMBER Competition Corner 

puzzle, Trolls' Cave, you are working out a 

form of Zeller's Congruence, which gives the 

day of the week of January 1 for any year 

1901-2099, at least. Saturday is day 7, Sunday 

day 1. The formula is 

j 5 (VY + 1) + 21 

so, as you need to be carrying just one 

diamond as you enter the last cave, you must 

make your break on a Sunday. 

The winner, picked out of a bag with 

hundreds of correct entries — you obviously 

all found it too easy — is Peter Evans of 15 

Moorland Road, York, YO I 4HF. A £15 book 

token is on its way to him. 

There was a large response to the November 

crossword competition for a Tantel Adaptor. 

Most of the solutions sent in were correct, and 

the ingenuity used in completing the sentence 

"The most important feature of Prestel is , . 

made the task of choosing a winner extremely 

difficult. After much deliberation, the adaptor 

was awarded to I Copestake of 23 Connaught 

Crescent, Brookwood, Woking, Surrey, GU24 

OAN, for his "Prestel lets your fingers do the 

talking". 

British Telecom, and Busby in particular, 

came in for a fair amount of stick. J Roberts of 

Hatfield, Hertfordshire summed up the feel-

ings of many people with "to put you in touch 

with Busby (preferably by the neck!)". An 

excellent variation on this theme was provided 

by M Birkett of Hooton, Cheshire, with "two-

way communication — now you can give 

Busby the baud". A Heinrichsons of Woking-

ham, Berkshire, noted "it's an educational way 

of increasing the phone bill". 

T Brown of Nantwich, Cheshire, had firm 

views on the intelligence of the family "it is 

simple enough for the whole family to use it". 

Other entries worthy of mention include 

Graham Perry's "that it demonstrates the 

viability of a non-commuting society" and Jem 

Ward's "you view the form, then form your 

view". ' • 
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reprintsi 
If you are interested in a particular article/special 
feature or advertisement in this journal 

HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
W e ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and prestigeous addition to your 
promotional material. (Minimum order 250 copies). 
Telephone Martin Bloomfield on 01-661 3036 or 
complete and return the form below. 

To: Martin Bloomfield, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey S M 2 5AS 

I am interested in copies of article/advert. 

headed featured in this 

journal on pages issue dated 

Please send me full details of your reprint service by 
return of post. 

Name 

Company 

Address 

Tel. No 

WviCORN 
PUTER MC'OCCrXHjtefS 

ACORN 
The Acorn Atom must rank as the best introduction to computing; 
on the systems side because it allows you painless access to 
assembler and machine code; on the applications side because of 
its superb graphics and powerful version of Basic. Based on a 6502 
the hardware is easily understood and control of externa! 
equipment is facilitated by a readily accessible bus. 

NASCOM 
The ultimate for hardware and software buffs alike. A totally 
flexible design based on the widely accepted Nasbus. Unlimited 
expansion possibilities supported by numerous independent 
manufacturers. Your number one choice if you want to develop a 
disc based CPM system suitable for business applications. 

PRINTERS 
Epson from £345. 

MONITORS 
Crofton 9" high performance monitors £58, 

CHIPS 
2114 £1.25 
4116 £1.25 
4118 £6.00 

All prices exclusive of VAT 

2532 £8.00 
2516 £4.50 
6522 £6.00 

OFF 
24a Abbeville Road 
London SW4 9NH 

Woking 67529 
Tel: 01-6754567 

01-6741205 

[ 
! ™ 3 

ZX81 MURGATROYDS 
what are M U R G A T R O Y D S ! 
• nobody knows, but they're closing in. 
• you never know which way they'll jump, 
• a n d look out, they're inclined to cheat when 

they think you're not looking. 

THESE CREATURES WILL BAFFLE YOU 

• f e d up with space games? 
leave them in the arcades where they belong. 

THE 
MURGATROYDS 

ARE HERE 
• created by collins computing for the ZX81 

also 

DEGAS IN VEGAS 
• the one-arm bandit with a difference. 
• not only hold facility, variable bets etc. but also lets you 

design your own pictures, slogans, lemons, etc. to 
appear in the windows when you play. 

MURGATROYDS (7KI - £5. VEGAS (5K) - £3. 

recorded twice on a cassette (and listing), 
send payment with order to: 

COLLINS COMPUTING 
The Gatehouse, Whinburgh, Dereham, Norfolk. 

P e r s o n a l 
Compute r 

Pa lace 

COMPUTERS FOR PEOPLE 

We have the Video Genie in stock with sound 
and lower case at £367 inc. V.A.T. and free U.K. 
delivery, dust cover, programs and manuals. 
Other accessories can be fitted to your machine 
before we send it. 

All our equipment is pre 
tested and comes with a 
12 month parts and 
labour guarantee — 
giving on site service and " 
free installation in the 
Reading area. 

Genie II and Apple also available. 

Centronics. Epson and Seikosha 
printers in stock at competitive 
prices, good service. 

Open 9 a.m. to 6 p.m. 
(closed Wednesdays) 

6 Cast le S t r e e t , 
R e a d i n g , Berksh i re . 
T e l . ( 0 7 3 4 ) 5 8 9 2 4 9 
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SINCLAIR 
ZX81 SOFTWARE 

SERIOUS PROGRAMS (1-16K) 
FOR THE MORE DISCERNING ENTHUSIAST! 

CASSETTE 1 
M A T H S ONE 114*1 
A T T E N T I O N ALL P A « L * l T £ ' by «r, v s c l o ir. (uKrtit-JI C f f n p u T ^ !Jai l 
19611 en -otsncr m^trn mtrwi ie , «vo Jetidfld to prtttuce o D'O^'OT- tnst would give 

irero t r u i the K m j icplv S o i r y ^ o m r i r wrong v v a 9 j . n i " ' / r h ; •:.-": 
w t l gf-r v&jr child turns in rr«ft n c m a l way and actually shew. your : "I'c where 
hc.'iha Mi a a - x wrong. EXAVPLE' itwrp I IJ - U - ? IChldi » ICompI Pot 
d c-v. r sCtuWI 1. etc Both ar>d ssc computer are jvsji? It*4l j ^ w c 
wrcr>g by! the c h i d 5 r o l a r d c < ? H i r u « on to bp i N w f l t'rv 1*1 v i a * when tno 
JLm is complete N o l l T->- « u m 4 printed on the K t « n , with y n A M |ust 
p i the <*»fd would do vwth pen and aaiwi' 
M A T M S K A T t I l t * l 
A 1 un Qarre tor tile ludfSes e ac n : -de chcoses * rcmrtkaH* end a aum to 
ron-plete Fo* w l i c o - r ^ t »nivn»t the tkatal i j ttet and 'aster. t u t beware 
ty»f h i t r s baccrrc t r e e d«*icu*t until the w m e * a the c h i d wirh 1^4 h^hatt 
n i m B r ct c c n « i r w f i i tr*} -k r>jr.,' jh, tru tirst saater to the 

M i l h q c r v • M t l h i t a t a H 50 
CASSETTE 2 
LANGUAGE TRANSLATOR I1SKJ 
Having difficulty with foreign te«t? Then this « the program for youl 
Fast translation of one word. -nto its foreign equivalent in seconds. Or, if 
you prefer, the ptogram will accept a paragraph wtech uses the too half 
of the screen with the bottom half reserved for the translation Whch 
win be a word for weed translation from appro* 700-800 words, All 
G.C E languages (in Roman tent) available. Please state language 
choice. 
W G R D T E S T 
Fix the „nry ^ irm-ntHir* of the l j r r . lv ward test V\»r g.'.« your child partv*lv 
c n i r p o M d wcrds and is tnen o p e c i e d 10 etwnpieie the word. S f c c r i J &y» arc 
a » o * » d and Ihe scare cut 01 ten w*th the correct anwvers are shewn 

Lenguage f a m i n e * W a r d t « t ( 3 50 

CASSETTE 3 
BANK ACCOUNT I16KI 
Why wall for a Statement when you can have your own pertonal 
bank ng system1 Accees standing orders in (he usual way and will tell 
you when your ba!an:e is b#ow the free banking &nit. then actuary 
charge you for itl Just like the bank I Statements can be backdated and 
the computet periodically m»y ask you, when below (roe banking limit, 
whether you Have ordered any cheques etc, If so your account will be 
updated accordingly. Cu"«nt and deposit accounts for major banks 
availab'«. 
H O M E B I L L S R E A D Y R E C K O N E R Want to kno». it vcuf eleiindty all teuton* t>« nel pay **e carect' Ttion tire out ftltn reaoy rectonei so liirpie1 

Dank account • m d y -eeionei 13 SO 
P I EASE NOTE- Out Kpffwar* <s of lN» vwy hgrieit qtijlrty a no stsrrfs to cc*np»'e 
vslth It-e twi i ftwn tha S r . i l s r I - J t ' e and ev»n A n- iyhi **y to c u r v e s 
t i c a e d s lhat standard 
IMe e/ ccmpueng rI.p.1 rod just load and njnl 

Make ^fhmues. PO. <>ft to 

FUTURESOFT 
38 PENSHURST ESTATE. PRINCE OF WALES ROAD, LONDON NW5 

[flFIBKEfllBS 
Z X 8 1 

26 Spiers Close 
Knowle, Solihull 
West Midlands 
B93 9ES England 

Z X 8 0 
1K Space Intruders E5.00 
3KSuper Version £6 .00 
Written in machine code 
to Qive fast moving 
'Flicker Free' graphics. 
A superb achievement. 
Supplied on cassette with listing 

16K High Resolution £ 4 . 0 0 
(192x184)graphic pictures 

Never before achieved on the ZX. 
Create vour own artwork 

Supplied on cassette with listing 
and Ocmonstrat'on picu.fe 

9K Nightmare Park £3.75 
The park of DEATH - can 
you get through this 
nightmare. No human has 
yet succeeded. Confronted by all 
sorts of 'Happenings' you'll be 
taken to your wits end. 
Supplied on cassette only 

Speci fy 4 K . 8 K R Q M o r Z X 8 1 when ord«rir»g. 

NEW INTERACTIVE G R A P H I C S for the 16k Z X 8 1 

DRAGON M A Z E . . . a re you cunn ing enough t o evade 

the d r agon? you are impeded by da rkness ; the walls 

are only d isp layed when you make a b ad move , th is 

g ives the dragon an advan t age . You have t op l ay by 

the rules - the dragon breaks them when he ge t s 

angry. Fun for all a g e s ! 

Ca s se t t e and l isting £ 5 . 0 0 < lot ZX 87 only) 

ZX81 ATOM VIC 
Make the most of your microcomputer with our popular 
range of proven books: 

• GETTING ACQUAINTED W I T H YOUR VIC 20, by 
Tim Hartnell, with over 60 programs to get your VIC 
up and running from day one £5.95 

• GETTING ACQUAINTED W I T H YOUR ACORN 
A T O M , by Trevor Sharpies and Tim Hartnell. 184 
pages, 80 programs, including draughts £7.95 

• GETTING ACQUAINTED W I T H YOUR ZX81, by Tim 
Hartnell. Eighty plus programs in this 120-page book, 
including draughts £4.95 

• M A S T E R I N G MACHINE CODE ON YOUR ZX81 OR 
2X80, by Tony Baker. 180 pages, teaches machine 
code from first principles £5.95 

O THE G A T E W A Y GUIDE TO THE ZX81 A N D ZX80, 
by Mark Charlton. Over 60 programs and routines, 
ZX BASIC explained in detail £5.95 

D 30 A M A Z I N G GAMES FOR THE IK ZX81, by Alistair 
Gourlay £3.95 

• 50 RIP-ROARING GAMES FOR THE ZX80 and ZX81, 
edited by Jeff Weinrich £4.95 

• INTERFACE, the monthly magazine published by the 
National ZX80 and ZX81 Users' Club, in conjunction 
with the Independent Atom Users' Group, is just 
£8.50 for 12 issues. Sample copy, with many 
programs for each machine, book, software and 
hardware reviews, education, contact addresses, 
just £1. 

Please send me the items marked. I enclose £. 

Name. 

Address. 

YC 1 

Please make cheques payable to INTERFACE, and send the above form, or a copy, to: 

INTERFACE, Dept.. YC3, 44-46 Earls Court Road, London W8 6EJ 
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2X81 • Video Genie • TRS80/LII 

Microgame 
Simulations 

FREE! tape 
directory with 
each tape 

Battle of Britain As strategic commander of nine British fighter 
squadrons you must track and intercept the devious enemy 
bomber squadrons before they reach London. Micro acts as a 
flight control and communications centre for patrols, missions, 
intelligence reports etc. Sketch map provided. May also be 
played on any map of S.E. England with standard grid. 

Asset Stripper Compete against your computer controlled 
arch-rival "KO Investments", capitalizing companies on the 
stock market and bidding for takeovers to gain control of 
lucrative assets. Can your micro really outwit you? 

Kingdom of Nam As ruler of Nam you must control its 
economy; allocating labour; building cities, factories and ships; 
importing and exporting; negotiating pay claims and fighting the 
looming threats of inflation, strikes, starvation, overpopulation 
and revolution. How long can you stay in power? 

High Stakes Buy, sell, train and bet on racehorses. An 
opportunity to make money shrewdly and spend it recklessly. 
Scrolling racing commentary. One or two players. 

Party Bran Tub Lots of programs — including one of the best 
message scrollers around. Play your computer at noughts and 
crosses and analyse each game afterwards if you wish! Guessing 
games — words/numbers/rhymes etc. (many <1K) 

Also Invaders (VG/TRS) and Wordgram 

All programs in BASIC (for 16KJ on quality cassettes. 
Send £4.50 for 1/£8 any 2/£l1,50:3/£15:4/£18.50:5/£22:6 

Please tell us which micro and send cheque/PO to: 
73 The Broadway, Grantchester, Cambridge CB3 9NQ 

ZX81/ZX80 
l^EPROM CARD 

+ FIRMWARE 
Enables Useful m/c Programs to be 'on-line' and called 
from a 2716 EPROM. Increases ZX Functions and 
Routines. All called using the USR Function. 

HARDWARE 
Fits neatly between the Computer and RAM. Slight 
modification needed for ZX80 - details given. EPROM 
CARD + COMPONENTS. 

F I R M W A R E ZX81/ZX80 (8K ROM) 
Pre-programmed EPROM with: 
REN — Fast Renumber Program — all GOTO and 

GOSUBS correctly renumbered. 
SIZE — Size of your Program. 
SPACE - Space left free. 
HEX-D — Converts Hexadecimal to Decimal. 
D-HEX — Decimal to Hexadecimal. 
M - F A S T — Fast m/c loader. 

Price £17.95 (inc p & p) 
ZX EPROM PROGRAMMER S.A.E. - details. 

ORME ELECTRONICS 
2 Barripper Road, Camborne, Cornwall 

CALCULEX II 
ZX 80/81 
General 

Mathematical 
Program 

Adds real power in Advanced Mathematics to your Sinclair computer. 

Designed for ZX81 H6K) and also for ZX80 (8K ROM). Turns your ZX81 

into an effective tool for advanced Algebra, Differential Calculus and 

Integral Calculus. On the Moving Graph you can w a t c h the computer 

plotting quadratic, cubic and higher equations, finding the roots, solving 

multiple simultaneous equations. You can inspect changing values of the 

definite integral in Integral Calculus and, at the press of a key, get the 

differential for any equation (however complicated) in the Differential 

Calculus. CALCULEX II introduces you to Double integration, to 

Harmonic Analysis and the use of Polar Co-ordinates. Tackles equally 

readily algebraic, trigonometrical and exponential equations of any degree 

with any number of terms. Solves problems that cannot be solved by 

standard formulas in algebra or the integral calculus. 

The system can be operated immediately w i thout d i f f icu l ty by 
anyone. It teaches you as you use it, and will give you more 

understanding of Advanced Mathematics in a week that you could get in 

a year from traditional teaching. 

An essential complement to your .7X81. Of absorbing interest to 

everyone, young or old, interested ;n mathematics and wanting to know 

more. On cassette with full instructions and straightforward guidance on 

the mathematics. 

Send €12 cheque IPO to: 
CALCULEX 

21 Headland Avenue, Seaford, Sussex. 

personal computer software 

n 

16K/ZX81 SOFTWARE 
"STARTREK" 

AND NOW 
SUPER-WUMPUS" 

"16K STAR TREK": Full Graphics, 4-levels of 
olay, 8 x 8 Galaxy, Starbases, Phasors, Photon 
Torpedos, Klingons, Romulans, Thomans, etc. 

"16K SUPER WUMPUS": Changing Caves, 
Super Bats, Earthquakes, Pits, Magic Arrows, 
Traps, etc. 

"GAMES PACK 1": Starwars, Hammurabi, 
Graphic Lander, Mastermind, Minefield. 

"GAMES PACK 2": 3D-Oxo, Pontoon, Android-
Nim, Flight Simulator. 

Prices: £4.95 inc. each cassette 
£8.95 any two. 

Programs wanted — excellent royalties paid. 

Send large s.a.e. for details of our expanding 
range of software. Mail Order only. 

Please quote Ref: YCJ1 

SILVERSOFT 
40 Empress Avenue 
llford, Essex 
01-518 0877 
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for all 
ATOM CORN 

owners 
PROGRAMMER'S TOOL-BOX 

A packed 4K EPROM (fits Utility Socket) containing: 

1200 BAUD CASSETTE OPERATING SYSTEM 

Visible Load Routine 
PWS -TRACEIXI — collided UK-i.:.- Ine no 

OUkr 
•ST(P - snglB eiecutien 
FIND in, 11"'v el chars, in pfCQrjm 
VAR ot vr«»ei 
LVAR — gmt 
AUTO X. V — automate 

:ar> j ' jc air>- .tw? 
RtNUMMR X. Y - try itan- e-rr tier 
DltfTE X to Y — try rervge ct in» m 

I'VIA cNc oquredl 
HEX Hex and ASCII 
t HEX Hex dump in instruction 

Real Value at £24.50 
+ VAT & 25p P&P 

(sae for details & cat.I 
(state Atom) 

tAftCUVUKD 

PII/S Aoanwui'USiCiMwa 
MAO DATA b SISTOflE 
KEY X - WliM keySOaid-.iitwl 19 vllUfcH 
INXEY 5X - n n ktvbairo nxrt lo t f r f l 

Wittle 
IF . THEN . USE 
WHILE . ENCW"ILE 
CUR5M X. Y - cetii** cursor »iKr^wl 
OV ERROR 
Elf t P X. Y - j not© - #n, rtj-»..OC 

jp, pKh 
— tH^i at bene WMdH 

POP - outiub-routne 
STOP — Useful de bugging instructions. 
VYORXS V.1TK ANY MEWO*Y s « GREATLY ENHANCES 

ATCf/ FACILITIES DITaiLEO OPf RATING 
INSTRUCTORS SLP'LIED 

N A S C O M M A G A Z I N E 
' M I C R O POWER'' 

Series articles, club news, letters & answers. Packed full of useful 
information. Issue 3 NOV. Issue 4 DEC. Sack copies available. 
ORDER NOW TO SECURE YOUR COPIES Only 95p each (incl. > 

5, Wensley Road, Send Sae for details and 
Leeds LS7 2LX. extensive software cat. 
Tel. (0532) 683188 (State NASCOM) 

LATEST 
RELEASES FOR 

ACORN ATOM 
•Spec ia l O f f e r * " 

D e d u c t £1 /casset te w h e n ordering 2 or more 

Q U A L I T Y A T O M P R O G R A M S F R O M T H E 
L E A D I N G I N D E P E N D E N T S O F T W A R E H O U S E 

—CHESS 112K> AT LASTI! M C coda mode 3 graphics Look ch«ad up to 8 
mov*e. OMensve. Normal or Deffi-ve play- 10 sub-levels. Castling. "En Passent" 
by player. Rejects illegal moves Take Sack lacilitv Actor rep'iv with lake over 
Set up problem games only £8 95 
MODE 4 VOU (3K +6K gr> Mix lex! with mode 4 graphics ?2& cha'S, inC upper 
& lower case. Modify character. fS 96 
MICRO BUDGET Personal France 02I0 Rewerv & analyse income £» 8i»nws 
ideat tor budgets ft cash flow C8.96 

' ASTROBIRDS H2K] - increase GALAXIAN type program. yv.1h fantastic 
sound effects' Screaming missiles, sweeping b-drren High score display f8 95 
LUNAR LANDER M2K> suoert> version of arcade game ncl. long & shon range 
scans, limited fuel supply. f8.95 
INVADER FORCE H2Ki 4 invader types, mother she grew sound. hi score 
6 skill levels. Tetrrfic version £8. 95 
30 ASTEROIDS (SK*2K gr> steer thiough ma rolling, hurtling asteroids. 
Excellent r»l life graphes. t6.S6 
MARTIANS I12K - VIAI - use your force f«ld lo stop than: ijiyt-ng firmiY ihe 
impostors. Needs quick reactions. £7 95 
ALIEN MAZE <5K » 2K gr) - escape the 3D labyrinth before the Alien tracks yen 
down. £5 96 
HI STATS I12K + fl pt> - statist cei analysis & graphical rap of fae of "Put 
values. Many options £7 95 
DEMON DUNGEON tSKi - find the treasure the way out b escape the 
demons £®-9S 
DAMBUSTERS |3< <• 2K grl realist* bor-ibmg raids. bouncing bomht. arV-ack 
etc. 
SUPER RACE TRACK I12KI - draw your ewn race-track & race agamn the 
C*0C*, (tee«ing & accelerator conirols. £4.96 
EDIT 15KI £6.96 CONDENSE I4KI fS 9S MAZE BALL II2XI £4 95 
SPACE STORM <4Ki £4.95 REVERSI I5K • 2K grl £5.96 
Extra MEMORY 2 x 2114 Low power chips £3.76 

WRITTEN ANY PROGRAMS! - WE PAY 20% 
ROYALTIES! 

Please a d d 55p/order P & P 
+ V A T a t 15%. 
Send S a e for cata logue. 

P R O G R A M P O W E R 
5 Wens ley Road, 
Leeds LS7 2LX. 
Tel (0532) 683186 

0,0 systems ltd. 
A/ D BOARD FOR NASCOM 
• 8 input channels • 8 bit resolution 
• 30 miscrosec conversion « Sample and hold 
• Over voltage protection • Full flat/interrupt control 
• Prototyping area • NASBUS compatible 

Price £135 + 15% VAT (post free) 

GRAPHICS BOARD FOR NASCOM 
• 384(H) x256(V) high resolution graphics display 
• Fully bit mapped • Mixed text and graphics 
• Full software control • NASCOM 2 or 4MHz 

NASCOM 1 
• Graphics software supplied 

Price £55 + 15% VAT (post free) 

EPROM PROGRAMMER 
• Programs 3 rail: 2708/2716 
Single rail: • 2508/2758 

2516/2716 
2532/2732 

• Software supplied for Read/Program/Verify 
• Can be used with other machines with 2 parallel ports 

Price £63 + 15% I post free) 

DUNCAN 
• Fast real time interpreter control language for NASCOM 1 or 
2 (please specify) 

Price £12 + 15% VAT (post free) 

MEMORIES 
• 4116-150ns 95p each + 15% VAT (min order 8) 
• 64K-200ns £10 each + 15% VAT 

MONITORS 
• BMC 12" green phosphor - 18MHz 

Price £175 x 15% VAT (carriage paid) 

6 Laleham Avenue, Mill Hill, 
London NW7 3HL 
Tel: 01-959 0106 

ZX-80 & ZX-81 
THE FINEST MACHINE CODE FAST 
MOVING GRAPHICS ARCADE 
GAMES AVAILABLE 

QS-OEFfNOtRS 
U P : D O W N 
T H R U S T FIRE 
CONTROLS 
FULL SCREEN 
DISPLAY ti tatt 
movnfl enrs. 10 
mssiles Attack 
Asvn Movng 
ejrface. G*r>*ra»y 
ixi J i:!»,++. I IO be 

:r.i bsi: jrcMc 
rvOfl game written 
for the ZX 
COMPUTERS. 
REQUIRES I t 
RAM; BX ROV 

OSASTEROiOS 
LEFT HIGH R 
THRUST:flft£ 
CONTROLS 2 
mes of 
ASTEROIDS 
Wraparound 
Kr«*n. Ful 
irobllTy ol thp. 
Bonus she. 
OUICKSILVA'S 
latest t'Casa 
Qarrw. As geod 
» OS 
DEF1SOER 
RfOUIRES « 
RAM: BK ROV 
• SLOiV MODE 

Beth programs feature on screen scorsig and have noftnire te dr-.e 05 SOUfD BO 
Ttw, J'C «crdeO twee en H gr, jl.ty caisems end h M FUU. COLOUR c*»«at« 
imens oi gpgiral oaint.rgi Bf STElNAR *UND 

HARDWARE 
OS MOTHER BOASO >fld OS CONHECTOR 
The h(»t ol »iv oxfjojor. lysiern Featuret on Hoard 5V ragL-ettx * MO o»cJTOien 
tod«a 10 like add co bnardt Can IK uHd m tvso neys 
tl ZX COMPUTER-COHNFCTOR A * V SINGLE AOO-ON lt.u: no ten-» RAW PACKI 
21 ZX COMPUTER-CONNECTOR MOTHER BO. Iter two e«t<a Mel 

- A N V R A M PACK 

OS 3X RAM aOARD I usfto 2114 I C tl 
A 3X ilaec Ram bd to til ZX-WHt. Ccmbires wtfl onpn+J I* lo give 4< 

OS SOUNO B0AB0 (usrifl AY-3-89101 

A 3 channel wsund eHechi and mueic board flovlv p'ogremrî rj from BASIC 

•$ CHRS HOARD 
A p'ogramirable Greahici gantrator givmg user csntroi 128 difier^r cNs Caries 
rtim Oeiro cawene Of MX rouonas lor easy use Werki with ZX PRINTFR lOerro 
ca»eite avaieb'e leparareiv io maJke use c' Printers graphics poutoiiwi 
NEW HARDWARE 
OS HI RES BOARD lavailatilaend 01 Jam 3Wi • 192 PIXELS SOFTWARE 
SELECT ON 60AR0 VIXEO TtXT & GRAPHICS RESIDENT Hi RES 
SOfTWAKE IN ROM 
COMMANDS . . MOVE «.v. PLOT «.y: DRAW i.y PRINT XS; COPY WHITE. 
BLACK: CLEAR 
A MASTERPIECE of ZX Oetijri Boiidon n ROM provrtr extttmHy tjtt 
Hi rei fac.lliw Na casser.< leaera M « s ot valveb* Ram iot» Jusl 
inatanl Hi RES GRAPHICS. Screen may COPIED TO lh» prnw 

All products luily pueremoed fuii»i Indus'^ are as fallals 
OS DEFENDER £5 50 OS ASTEROIDS fS 5a,OS CHRS OEVO Iseperatelvl £3 5C 
O S MOTHER BD £12 oo.-as CONNECTOR £4.CO Q S S O U N D BO fjs.oo 
OS CHRS BD fJEOO.'OS 3K PAV C1S 0C. QS 16< RAM f 3S CO.OS H HES £85 00 
Cnwueo ihcvd b» mjda Wr it-t to • Ouckstva" and leri to the Mcwrg jddrass 

QUICKSILVA 95 UPPER BR0WNHILL ROAD. 
MAYBUSH. SOUTHAMPTON. HANTS 

Sand S.A.E. for Cataogue arid data sheeti lo abprt addrou. 
COME AND SEE OUR FULL AANGt AT THE ZX MICROFAIR ON 3QTH JAN 1«2 
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T h e SENSATIONAL 1 CROFTON Offer 
9" metal cased monitor at 
lowest ever price - £48.50 
plus V A T - £55.77 total 
plus carriage. 

P31 green tube models 
available at £60 + VAT 
— £69 total + carriage 

S T O C K I S T S IN A L L A R E A S 
W A N T E D . 

W R I T E FOR D E T A I L S . 

12" Model available at fo l lowing prices. 
Standard P4 wh i te £145 + V A T 
£166 total + carriage 
Standard P31 green £160 + V A T 
— £184 + carriage 

Q 3 C 

All major credit cards accepted. 
Ask for Crofton Mail 
Order Catalogue. 

All items subject to availability. The above prices include VA T 
Carriage will be charged at cost 

Phone or write to 

C R O F T O N E L E C T R O N I C S L I M I T E D 
35 Grosvenor Road, Twickenham, Middx TW1 4AD. 

Tel: 01-891 1923 /1513 

ZX81 
goes REALTIME 

S e e u s a t 
Z X M i c r o f a i r 
3 0 t h J a n u a r y 

The RD 8100 SYSTEM is a complete range of 
professionally engineered hardware, interfacing your ZX 
computer to the real world (with or without Printer and 
RAMpack). Simply PEEK and POKE for control, 
datalogging, instant graphics. 

MODULAR SYSTEM - YOUR ZX SYSTEM GROWS 
W I T H EACH MODULE 
RD8110 'ON-OFFer'8channel logic in/Out £22.50 
RD 8130 'VOLT-CATCHER'Analogue Input Port £29.50 
RD8180 'DOODLER' Light Pen System £32.50 

plus RD 8140 Multiplexer/Amplifier 
RD 8150 Analogue Output Port 
RD 8170 Realtime Clock (send for details) 

NB You will need a motherboard for connection to the ZX 
RD 8100 'SUPER-MUM'Motherboard/Console £40.00 

takes up to 8 modules. Fully buffered. 

RD 8101 'MICRO-MUM'Simple Motherboard £15.00 

Prices include 15% VAT. Please add 80p per order P&-P. 

Send stamp for full details of these and other modules. 
Our Introductory DISCOUNT OFFER EXPIRES 31st December 
Call us NOW for details and prices of 8140/8150/8170. 

R D L a b o r a t o r i e s 

Ware (0920) 84380 

Proprietor: R E Dickens B Tech AMIEE 

(Department Y) 
5 Kennedy Road 
Dane End, Ware 

Herts SG12 0LU 

ZX MICROFAIR 
CENTRAL HALL, WESTMINSTER, 

LONDON SW1 
SATURDAY 30 JANUARY 1982 

(10.30am — 8.30pm) 
(opposite Westminster Abbey. Nearest tube St James Park) 

EVERYTHING FOR THE ZX80/71 
• SOFTWARE 

• HARDWARE 

BOOKS 

— Dozens of BASIC and M/C 
programs — Games, Educational, 
Home Finance, Business. 

— Keyboards, memory, printers, I/O, 
A /D , sound, speech input, light 
pens and more, 

— Something for everyone, beginners 
and experts. Meet the authors too. 

• USER GROUPS - Swap ideas and question the 
experts. 

• BARGAINS - Buy or sell micros/programs/books 
at the Bring & Buy stand. 

T H E B I G G E S T S E L E C T I O N A N Y W H E R E 
Admission: Adults—50p, under 14s—30p 

(under 10's FREE with Adult) 

DOUBLE the area of the first ZX MICROFAIR 

Organiser: Mike Johnston, ZX MICROFAIR, 
71 Park Lane, Tottenham, 
LONDON N17 0HG. 
(sae for more details) 

ZX81 GAMES 
FED U P W I T H BELNG R I P P E D OFF? 

H A V E Y O U B O U G H T 
B O R I N G / E X P E N S I V E / R U B B I S H G A M E S ? 

D O N ' T D E S P A I R , T R Y T H E S E 

GAMESTAPE1, for 1K only £2.95 
10 Games incl. ASTEROIDS, UFO, CODE, 

BOMBER, GUILLOTINE, etc. 

GAMESTAPE 2, for16K 
STARFIGHTER . . . Galactic Dogfight; 
PYRAMID . . . A Thinker's Game; 
ARTIST . . . 10 Memories, SAVE, COPY, etc. 

only £3.95 

GAMESTAPE 3, for 16K oniy£4.95 
CATACOMBS . . . A Multi-Level Graphics Adventure. 
Explore the Catacombs, find the Gold, and fight the 
Monsters, but watch you don't starve to death first! 

GAMESTAPE 4, for 16K only £4.95 
3D MONSTER MAZE . . . Unbelievable Graphics. 
Find the Exit before the T. Rex gets you! 
All in 3D, you've never seen anything like this before! 

HIGH QUALITY, LOW COST SOFTWARE 
(ABSOLUTELY NO RUBBISH) 

Cheque/ P.O.s to J.K. GREYE SOFTWARE, 
16 PARK STREET, BATH, AVON BA1 2TE 
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48K 
£61 9-VAT 

TIMS O A T . , 0 Shack TRS 8 0 ™ Model lit is a ROM-based 
- ; , ! ( ' system consisting ot: 

• A 12 inctl SC'Wn lo display results and other information 
• A 65 keyconsole keyboardfo' inputting programsarid (lata 
to me Compute' • A Z 00 Microprocessor. the "biams" of 
me system «A Real Time Clock *Read On:y Memory 
ROMi containing the Model ill BASIC Language ftui'v 

compatible wth mosi Model BASIC programs' • Rar'dom 
Access Memory 1RAMI fo» storage o' programs and data 
while the Computer is on lamounl is expandable from "t6K" 
to*48K~,optiorvHextra) • A Cassette merfaceforlong K m 
storage o1 programs and data inquires a separate cassetur 
reco'dc. optional extral • A Pi in tet interface foi ha'd copy 
Output Of progtams and daia Irequircs a separate: ne pnnter 
optional extral •Expansion area 'or upgtad ng to a d sk 
based system loctional c>"ral • Expansion area for an AS 
232-C serial communications interface lopnonai ems) 
All these components are contained n a single moulded case 
anil all are powered v<a one power -crd 

Disc Dines Kit wrth 2x40 Track Dr.ves £599 - VAT 
Disc Drives Kil with 2x80 Track Drives - £729 . VAT 

Add £26 for installation 

YOUR ZX80 IS NOW NO LONGER 
REDUNDANT 

Upgrioe your 2X80 to the full animated graphics of 
the ZX8' iNo screen fl<cken 

FOR ONLY £12.95 - VAT IN KIT FORM 
Wo>k$ onlv m conjunction with NEW HK ROM fiom 

Sinclair INot Included! 

i - EUROPE'S FASTEST SELLING ONE BOARD COMPUTER 

rOMPUKIT UK101 

UP GRADE YOUR SINCLAIR TO 
A 16K RAM PLUS EXPANSION 

BOARD WITH 3 SLOTS 
This Expansion Board is designed to' mo'e than 

just memory that s whv I costs ""ore lhan others' 

16K £69 - VAT 4K £49 VAT 

MICROLINE 80 £299 vat 
• 80 cpsUnidiectional •Small sifr 342 IWl - 254 lOi • 
108'Hi mm • 160 Character 96 ASCI and 64 giaphic* « 3 
Charactc' sues. 40. 80 Or 132 chars line • Friction 
and Pin Feed • Low noise 65 dB • Low weight 6 5 kg 

MICROLINE 82 £449 -vat 
• 80 cps B> directional '-og'C seeking • Small Si;e. 360 <WI 
- 32810) « 130 IHI mm • 160characte's 96 ASCII and 64 

graphics, with to National character set Variants. * 4 
Character si2es 40. 66 80 or 13? chars line • Built in 
parallel and serial interlaces. • Friction and Pm Feed 
• Luwnoise. 6&dB • Low weight 8kg 

MICROLINE 83 £779 • VAT 
• ' . ' -OS &i d-iectionai logic seeking • 136 column printing 

. forms •Small size 612 <Wi - 3iB iO> » 130 
• "60 charactcs. 96 ASCII and 64 graphics with 10 

IM:II" set variants • 3 Cha'acle' spacing* 5. 10 
••' ' i's n • Built-in parallel and serial Interfaces 

• : P.n teed * L o w noise 66dB *Low 

• 6502 based system best vaii-e to> 
monev on the market » Powerli, 8K 
Basic Fastest a'ound • Full Gwerty 
Keyboard • IK RAM Expandac-'e :o 8K 
on boaid * Powei supply and RF 
Moduiaw on boa<d * \ o Extras 
needed Plug in and go * Kansas Cuv 
Tape interface on board » Free 
Sample' Tape including powe'fui 
Disassemble' and Monitor w>ih each 
Kit * 11 you want IO learn aboul 
Micros but d>dn t know wh-c*i machine 
to buy then this is the machine 1 c you 

L ^ o m p ^ ' o r only a j _ 

NEW MONITOR IN ROM available separably at £7.90 « VAT 
Improved Basic (unction revised GARBAGE routine Allows co'reci use of STRING ARRAYS £4.10 
This chip can be sold separately to easting Compukit and Super board users * VAT 

FOR THE COMPUKIT Assemblei Editor £14.90 
GAME PACKS 11 - ir Games £5 00 2) Four Games £5 00 3l Tmee Games 8K only £5.00 

Supe> Space Invadeis I8K i £6.50 Cheque's £3.00 Realtime Clock C3.00 
Case for Compukr £29.50 40 pm fioans-on Jumper Cable £8 50 Ail P'xes exclusive VAT 

NEW 
MONITOR (a savinnt 

which includes^SL 
Cursor. Screen E d S " ! 

S a v e D a t a o n T a p ? ' 

KIT ONLY £99.95 - VAT 

Fully Assembled - £149 * VAT 

CASIO VL TONE 

C 3 * 

r O N E ^ J * £29.95 VAT 

I I 11 I I I I T T T 1 
li s a new kind qf musical instrument A computer controlled 
synthesiser lhat heips you create, piav andarrange composi 
nons that normally take years o' ~usical training 

WE ARE NOW STOCKING THE 
APPLE II AT REDUCED PRICES 

AUTOSTART 
\ EURO PLUS 

48K 
£649 

* VAT 

Getting Started APPLE II s 'asrer sm-iller. and mote 
powerful than nspiedocosso's > —-ore lun to use too 
because o' built in teatuies i ke 
• BASiC The Language thai Wakes Progfammmg Fun 
• H>gh Resolution Giaphics lin a 54 000 Pom; Array) for 
Finety Detailed Displays • Sound Capabii'tv that Brmgs 
Programs to L'te • Hand Cont'oH f c Games and Other 
Human Input Applications • Internal Memory Capacity of 
48K Bytes ol RAM 12K Svies of ROM for S g-System Per 
formance in a Small Package • E^h; Accessory Expansion 
Siois to lei me System G'ow Wi*n vo-jr Meeds 

You don l need to be an expert to enioy APPLE ll II is a 
complete ready to tun computer Just connect it to a video 
<!i'.p jv and start using piograms .>- wr.ting your owni the 
f''st day You'll fmd thai us lute a manual help you makeu 
your own personal problem so:ve* 

ACORN ATOM 
UNIQUE IN CONCEPT -
THE HOME COMPUTER 
THAT GROWS AS VOU DO 

Fully Assembled £ 1 4 9 * V A T 

Special features include • Full Sued Keyboard • 
Assembler and Basic • Top Quality Moulded Case • High 
Resolution Colour Graphics • 6502 Micio[>rocessor 

THE VIDEO GENIE SYSTEM 
Ideal lor small buwriesses. schoofs. colleges, homes, etc 
Suitab'e <oi ihe expenenced. inexperienced hobbyist, 

•eacher. etc EG3000 
Series 

16K 
116K use' BAM 

plus extended 1?X Micosoft 
BAStC m ROM • Fuilv TRS 80 Level ll 

jL <L / . VAT software compatible • Huge 
range of softwa'e a-'eadv available •Se i ' contained. PSU 
UHF modulatoi and cassette •Simply plugs 'nlo video 
monnot OL UHF TV •Full expansion to disks and ptmte<-
• Absolutely complete mst fit into mams plug 
The V-deo Genie is a complete compute' svsiem requiring 
only connection to a domestic 625 line TV set to be fully 
operational, ot if 'equired a video monitor can be connected 
to provide ihe best quality display 51 key typewrite' style 
kevooard. which features a 10 key rc< over Supplied wuh 
the following accessories. • BASIC demonstration tape. 
• Video lead • Second casseiee ead. •Users manual: 
• BASIC manual. • Beginners programming manual Wnte 
useful piograms in the BASIC compuiei language yourself 

HITACHI 
PROFESSIONAL 

MONITORS 
9 " - £ 1 2 9 £99.95 
12" - £149 

• Reliability Solid state citcuitry using an IC and silicon 
ttansistors ensures high reliability • 500 lirxa horfionlal 
r**olu1ion Ho'iiontal resolution in excess of 500 lines is 
achieved in picture centet • Stable pictur* Even played 
back pictures of VTR can be displayed without littering 
• Loofitng video input Video input can be looped through 
with buill m termination switch • Eitemal sync opera-
tion : available as opt-on tor U and C types) • Compact 
construction Two monitors are mountabie sde by side in a 

standard 19 inch rack 

" S i c e * „ 
£79.90 

SHARP 
PC1211 

VAT 

COMPUTER 
POWER THAT 

OHCf fILL CO A ROOM 
AN NOW 8C CARRIED IN YOUR POCKET• 

LL 
Delivery is added 31 cost Please make cheques and postal orders payable to C O M P S H O P LTD. , or phone your order 
quoting BARCLAYCARD, ACCESS, DINERS CLUB or A M E R I C A N EXPRESS number 

C R E D I T F A C I L I T I E S A R R A N G E D send S A E MAIL ORDER AND SHOP: lor application form 

14 S t a t i on R o a d . N e w Barne t , Hert fordshire . ENS 1 Q W (Close to New Batnet BR Station - Moorgate Line). 
Te lephone : 01-441 2922 (Sa les) 01 449 6596 Telex: 298755 T E L C O M G 

OPEN (BARNET) - 10am - 7pm - Monday to Saturday 

"Buropes Largest Discount 
Personal Computtr Stores" 

NEW WEST END SHOWROOM: 
311 Edgware Road, London W2. Telephone 0! 262 0387 
OPEN (LONDON) - 10am - 6pm - Monday to Saturday 
0 IRELAND: 19 Herbert Street. Dublin 2. Telephone: Dublin «041EB 
M COMPSHOP USA, 1348 Easi Ed nge- Sama Aea California Coitr 92705 

Telephone OtOl 714 5472526 

TELEPHONE SALES 
OPEN 24 hrs. 7 days a week 

01-449 6596 

C o mm 

A-
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rnicPDPiGE 
ELECTRDniCS 

* Personal Computers * TV Games 
* VCR's* Printers* Monitors* Software 

ATOM'S a n d DAI's 
ALWAYS IN S T O C K 

Complete range of Atari games. 
Open Mon - Sat. 9am till late 

Credit cards welcome. 

NEWTHIS MONTH 

or, £10 OFF 
£5 voucheron goods over£100 

£5voucherwhen you introducea 
newcustomer 

The Seikosta 96 ASCII character 
printeronly£199inc. VAT. 

Paperand cable free. 

Send for price list and mail order details. 
135 HALE LANE EDGWARE MIDDLESEX HAS 9QP 

TEL: 01-959 7119 TELEX 881 3241 

W>: ! i l 
i * i « D £ 7 JJ u * x n 

Q W E F t T V U " O f V * I 

'!i ^ A S D F a M J K L. ! 

Z X C V B N 1W 

P. 189.95 inc ludingv.at 
TWICKENHAM 
COMPUTER 
CENTRE LTD 

01-892 7896 
01-891 1612 

i Wl-..VI tO 
UT r 

i/wvj cmnimov^cca*' M<• Uk'. ai.-u) M«J • -t 

HAMI 
*M*f*ft 

72 Heath Road Twickenham Middlesex 

*S 45 14 41 Ft h Bl u 

IV as IS ts II. as oo 
I I lb DO OS 21 El OS 01 
?5 15 OU 00 bo c5 oS ol 
II cS Oil DC do 31 05 at 
S>< I I o5 ol CI bb oo oo 
U U oi. oS cS II oo oS 
m. 11 oo oo 65 o5 at 
K dS aS ol bf H. as il 
St. cS oo oh Fb SI * 
K CS oS aS bS IS aS «J 
U It SO OS US is 91 II 
El. ol oi oil ol os n 
lb is rS 04 JS 
r i ts 

TEACHING 
Z80-ASSEMBLER 

MICRO-CONTROLLER 

VMENTOR 

O MON ITOR or TV output (625 line UHF). 
w PROGRAM, STACK and REGISTER contents visible. 

Q 40-KEY, 3-LEVEL KEYPAD w i t h Z80 ASSEMBLER 
w MNEMONICS and HEX. PROGRAM-EDIT, STEP. RUN etc. 

^ ^ 2 4 bits of I /O can control external machinery, 
indicators etc. 

Q CASSETTE INTERFACE. 

^ ^ BEEPER gives entry and error feedback. 

^ ^ LED gives prompt and page number. 

MENTOR was designed to fulfil request of 
Schools Council's Modular Courses in 
Technology Project for "Microelectronics 
Teaching Devices" for use in a module which 
is now being tested in schools in Bromley. 
Inquiries are invited from Companies and 
Institutions with commitment to train 
students in SYSTEM DESIGN. 
MENTOR isfromthe same stable astheSOFTY 
development systems. 

•Price is for a SAMPLE UNIT with POWER 
SUPPLY and "TV LEAD. £115 + £17.25 (15% 
VAT) = £132.25. 
DATAMAN DESIGNS, 
Lombard House, Dorchester, Dorset DT1 1RX 
Dorchester (0305) 68066 (UK sales) 
Maiden Newton (0300) 20700 (Export) 
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PUTYOUR 
MICRO 
TO 
WORK! 

^ • • • • • • • i i 

•u 

- .„ L— 

•u MDR UNTERFACESU 

CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever warned your MICRO to control a machine for you, or 
manage your house? If so, the MDR 'MICROCOMPUTER CONTROL 
INTERFACE' will give you isolated channels ol OUTPUT l8A @ 250 

voltsl and switch sensing INPUTS. 
Available now for connection to PET USER, PORT, RS232 and 

IEEE488. allowing expansion up to more than 9C0 channels. 
Supplied complete with connecting cables, full data and guarantee 

from £12.54 per channel. Complete preprogrammed systems or 
individual components available. Write or phone for details. 

M D R (INTERFACES) LTD, 
Little Bridge House, Dane Hill, 

Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 

Reserve these 
dates now! 
Apple User Convention 
- April 2 4 - 2 5 
Apple User Exhibition 
- April 2 3 - 2 5 

It's going to be the biggest Apple event ever held 
- and a MUST -for all Apple users. 

From Friday. April 23. to Sunday, April 25, the 
whole of the ultra-modern Fulcrum Centre in 
Slough will be completely devoted to the Apple. 

- d it will be an action-packed weekend. Some of 
• world's top Apple experts will be revealing 
•-en- secrets. There will be hands-on 

>- stations of Apple programs. Plus a 
: : ^p'viensive exhibition of all the latest Apple 
-a-: ware and software. 

- - s bound to be a big demand for Apple 82 -
so -.3'v oooking is advisable. 

For deta i ls wr i te to : App l e '82, Europa House , 

68 Ches ter Road , Hazel Grove , S t o ckpo r t SK7 5NY . 

B.B.C. ROM SETS 
NEW COLOUR ENCODER 

Write for details to: 
THE ACORN SPECIALIST IN YORKSHIRE 

Hardware 
ACORN Atoms with new keyboard From €140.00 
ACORN GP-80 Printer £232.00 
6522 VIA interface chip £9.99 
74LS244 Buffer £3.22 
Printer socket for ATOM £3.60 
4K Floating point ROM £23.00 
"NEW** ACORN 1Q0K single disk pack. £348.85 
ATOM Word Pack ROM £30.00 
UTILITY ROMS Ext. 

Basic,'Toolchest/lnterface .... From£30.00 
Extra Memory per 1K — Recommended £3.20 
ATOM Power supply £10.20 
ATOMTEL. Converts Atom into Prestel Terminal . £142.00 

Software 
GAME 1 Asteroids+ Subhunt+Breakout £11.50 
GAME 2 Dogfight + Mastermind + Zombie £11.50 
GAME 3 Rat Trap + Lunar Lander + Black Box £11.50 
GAME 4 Star Trek • Four Row-)-Space Attack £11.50 
GAME 5 Invaders + Wumpus + Reversi £11.50 
GAME 6 Dodgems + Simon + Amoeba £11.50 
GAME 7 Green Things + Ballistics + Snake £11.50 
GAME 8 Stargate + Go Moko + Robots £11.50 
SOFT VDU New Character set Design £11.50 
MATHS Pack 1. Maths Pack 2 £11.50 
ATOM DATABASE Versatile £f efficient £11.50 
UTILITY Pack 1. 

Disassembler + Fast COS + Renumber £11.50 
PEEKO-Processor. 

Simulates a Micro on the TV screen £11.50 

NEW Software from ACORNSOFT 
ATOM Desk Diary. Address Book + Planner £11.50 
GAME 9 Snapper + Minotaur + Babies £11.50 
GAME 10 Ten Games for Minimum ATOM. 

Breakout + Hectic + Mastermind + Ski-Run 
+ Snake + Track + Simon + Squash + Moon 
+ Bombs £11.50 

ATOM Adventures + Dungeon + House 
+ Interga lactic £11.50 

ATOM Synthesiser. Music notes on a stave. 
Manual + Play + Record + Edit + Tempo 
+ Save + Load. Dem tunes inc. Bach's 
Toccata, Fugue. (+ Teddy Bears Picnic 
for the serious music lover) £11.50 

ATOM Life Package. 
One of the fastest versions of life . £11.50 

ATOM FORTH. Full implementation £11.50 
ATOM FORTH Users Guide £6.00 

ATOM WORD TUTOR. Pairs * Relations 
+ Sentences, Suitable for primary school 
children £11-50 

2 
3 

4 

ATOM INTRODUCTORY PACK - 4 cassettes 
1 Interactive Teaching. Teaches you to talk 

to ATOM 
Financial Planning. Minicatc + Sales 
Household. Phonebook + Learn to touch 
type + Timer 
Games. Attack + Connect 4+ Breakout 
+ Memory + Mastermind .£23.00 

ATOM CHESS £11.50 
ATOM Business cassette by J Phipps £8.79 

Books 
" N E W " "Practical Programs for the BBC 

computer and the Acorn Atom" — David 
Johnson-Davies — Dec 81 £5.95 

ATOM Business book by J . Phipps £6.95 
ATOM Magic Book £5.50 
Getting Acquainted with your ACORN ATOM £7.95 

For more information ask to be put on our mailing list 

All prices include UK P&P + VAT where applicable 

ELTEC S E R V I C E S L I M I T E D 
231 M A N N I N G H A M LANE, B R A D F O R D BD8 7 H H 

TEL: 0274 491372 
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THE ACORN ATOM 
NOW AT A PRICE 

EVERYONE CAN AFFORD 
£ 1 3 5 + VAT (For 8K ROM + 2K RAM + 1.8 p.s.u.) 

New price for 12K RAM + 12K ROM, incl. P.S.U. 
£199.00 + VAT 

Also available, ALL Acornsoft + Bug-byte 
software. Phone for prices 

We also stock the Atari 400 + 800, VIC-20, 
+ BBC Microcomputer, together with their 

ranges of accessories + software. 

Computers JorJRlt 
72 NORTH STREET, 
ROMFORD, 
ESSEX 
Tel: ROMFORD 60725 

LOAD AND SAVE PROGRAMS FASTER 
AND MORE RELIABLY WITH THE 

ABACUS CONTROLLER 
A MUST FOR CASSETTE BASED 
MICROCOMPUTER SYSTEMS -

ZX80/81, ACORN ATOM and APPLE 

• BUILT IN 
MICROPHONE.1 

SPEAKER 
Allows you to name 
programs before 
saving and coo up 
programs accurately 
fOSdv f0' loading 

•SINGLE SWITCH 
OPERATION: 
Load and save 
programs simply by 
selecting position on 
switch. Eliminates 
hum caused by 
leaving both tack 
plugs in cassette 
recorder. 

• PLUG IN 
CONNECTIONS: 
Su|)p!>ed ready to use. 
jus: plug into 
computer and cassette 
recorder - no need 
to remove plugs 
again. Connections 
supplied to suit your 
computer. 

• SMART 
COMPACT CASE: 
White A B S. housing 
measuring 

> S5 x 50mm. 

•SIMPLE EASY TO 
FOLLOW 
INSTRUCTIONS: 
Connect up lhc 
conuollei in seconds 
- learn to use in 
minutes. 

•70 CENTIMETRES 
OF CABLE: 
Allows you to site 
casselte recorder 
conveniently. 

Send Cheque or P. O. lor C12.00 including P&P to: 

ABACUS ELECTRONICS 
186, St Helens Avenue 
Swansea, West Glam. 

Tel: (0792) 50282 

ZX81 +16K 

SPACE 
BATTLE 

Using superb dynamic 
flicker-free graphics, 
this 'Arcade' type game 
with continuous score 
display is instantly 
addictive. Destroying 
the Xylon fleet calls for 
swift reactions. Xylon 
battleships can deflect 
your photon torpedoes; 
you must escape into 
hyperspace to avoid 
destruction. If you 
succeed, the action 
resumes. Can you beat 
the highest score? 

STELLAR 
SUPER 
NEW 

SOFTWARE 

S.A.S. 
MISSION 

IMPOSSIBLE 
As a member of the 
crack S.A.S. hit team 
you have 3 minutes to 
rescue 10 hostages and 
kill their terrorist 
captors. Bombs explode 
about you as you blast 
your way through to the 
diplomats. Can you 
complete the mission 
successfully and beat 
the fastest time? 
This exciting game calls 
for swift action and 
quick thinking to 
succeed. No two 
missions are alike. 

A bottle of champagne will be awarded to the sender 
of the highest score and/or fastest time received 

by us before Feb 1st. Please enclose telephone number 
with your entry. 

Both games available on one cassette for €4.95 inc. p&p 
Make cheques payable to: 

STELLAR SOFTWARE 
144 Pampis ford Rd. , S o u t h Croydon , Surrey C R 2 6 D A 
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CASSETTE ONE 
PROGRAMS FOR ZX81 
" I had your Invaders/React cassette . . . I was 
delighted with th is first cassette." 

p. Ruby thon , London 
"Thar.ks for your Cassette One you sent me — some 
excellent games a t a very cheap price!" 

P. Rushton , Leeds 

M A C H I N E CODE 
REACT 

INVADERS 

PHANTOM ALIENS 

MAZE OP DEATH 

PLANET LANDER 

BOUNCING LETTERS 

BUG SPLAT 

B A S I C 
1 CHING 

MASTERMIND 

BASIC HANGMAN 

ROBOTS 

Ideal i f you have a I K ZX81 because: 

• A l l the ACTION programmes are in machine code 
• No-one else sells mach ine code programs as cheaply 

• Qual i ty cassettes (FUJI or TDK) are used 

• The sequence of 11 programs Is repeated 4 times, 
j u s t i n case a program won' t load 

• Cassette One is posted First Class 
• Side 2 contains large screen versions of INVADERS 

and MAZE OF DEATH, ready for when you get the 
16k RAM pack 

Send £3.80 to 

Michael Orwln, 26 Brownlow Road, 
Willesden, London NW10 9QL 

P.S. Previous customers who did not get the large screen 
versions (for 16K) can get free upgrade instructions by 
sending me a sae. 

NORTH EAST 
MICROCOMPUTER CEWTRE 

AND ENTHUSIASTS CORNER 
BBC MICRO MAINTENANCE 

ACORN - VIDEO GENIE - VIC 20 - S W T P ETC 
BBC BASIC FOR A T O M 

PRINTERS 
SEIKOSHA GP80, EPSON, ANADEX, Q U M E ETC 

DISC DRIVES 
FOR ALL MICROS 

CHIPS - RAM, SUPPORT ETC. 
ACCESSORIES 

PLUGS, CABLES, ETC. 
CONSUMABLES 

PAPER CASSETTES A N D DISKETTES ETC 
MAINTENANCE 

FULL SERVICE AVAILABLE 
BOOKS 

FULL RANGE FOR ALL MICROS 
M A T H S ROUTINES FOR A T O M 

CONTINUING LANE OF M A T H S ROUTINES 
AVAILABLE N O W : FOURIER A N A L Y S T S , 

PLL N O M I N A L EQUATIONS, DIFFERENTIAL 
EQUATIONS. £10 + V A T 

ALSO IN DEVELOPMENT FOR OTHER MICROS. 

For full details, information & prices contact 

HCCS ASSOCIATES 
533 DURHAM ROAD LOW FELL 

GATESHEAD TYNE & WEAR 
(0632) 821924 

ZX81 owners 
have you seen 

gMecdtut 

A book of 

30 PROGRAMS 
For Only £4.95 

NO MEMORY EXPANSION NEEDED 
Each program has been designed to fit into 1K of RAM 

TEACH YOURSELF PROGRAMMING 
Comprehensive explanations of each listing will teach 

you many techniques of Z X 8 1 programming. 

HOURS OF AMUSEMENT 
With titles such as FORTRESS, BALLOON, and ODD MAN 
OUT, you could easily become a Z X 8 1 addict. Plus, 
entirely new implementations of well-known favourites; 
LUNAR LANDING. MASTER CODE, ORBITAL INVADERS, 

and many others. 

CASSETTE AVAILABLE TOO! 
If you order the book you can also buy the 
programs on a qual i ty cassette for only 

£4.95 extra. 

Please send me: 
copies of the book at 
£4 95 each 

copies of the book and 
cassette at £9 90 pair 

Please send your orders 
with cheques/PO's to: 
Richard Francis, Dept.YC AI S 
22 Foxhollow, Barhill, 
Cambridge, CB3 SEP. 

. . . is a stylish and 
ergonomicplirithfortheZX81.lt raises and 
tilts the TV to avoid eyestrain, holds the 16KRAM 
in place and hides the wiring and power supply. 
This very professional unit costs £15, a built-in 
power switch is £3, pius postage at £1.50, inc.VAT 
Peter Furlong Products, 125Catford Hill, London SE6 4PR. 
Callers by appointment.please.Tel 01690 7799. Visa .Access. 
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In the beginning,.. 

DNA'- machine 
code in E d e n 

Reviews: 

BBC micro 
Vic-20 v. Atom 
Database 
software 

Pet as a 

g r a p h s 

looks at DNA, the building block which is the basis of all 
iving organisms and shows how its ability to copy itself can be 

emulated on a computer. 
Also in this issue: 

• Technical appraisal of the BBC microcomputer on which 
the forthcoming TV series is based. 

• Review of the VIC 20 home computer. 
• How a Pet computer is being used to control an audio-

visual slide display. 
Together with our regular advice columns for users of Pet, 

Apple, Tandy and Sinclair ZX 8 0 / 8 1 computers and a Buyers 
Guide covering UK suppliers of microcomputers. 

With paid sales of well over 60.000 Practical Computing is 
now in greater demand than ever before. So why not make 
sure of your copy and place 3 regular order with your 
newsagent? 

Out December 16. Still only 80p. At all leading newsagents. 

Practical Competing is published by IPC Business Press. 

EDUCATIONAL COMPUTING 
on the 

Suit 
children 
ages 5-

No comparable 
collection 
offers so much 

JSL S o little 

Harm at Jut. A ml ol program/no* to turn your 
JfcieMr ZXM1 Into » powerful educational roof. 
'And yon dortt awn ftmmd lo know programming. 
Thmrw *r* dear Instructions and pienty of tlpt 
A advice. Deelgned to go beyond drill A practice 

Aray^A Interaction A dftcowy. 

Includes > 
TORTOISE 
A simplified 
version of the 
famous Turtle 
programme 
CODED MISSILE 
Combines the 
fun of arcade 
games wi th 
learning 

£ 4 . 9 5 only 
incl. p&p 

Graph-plotter • Histogram • Simon-spell * Sketchboard • Times-table • Set* 
Ser>es-qui2 • XY-coordinates • Count • Equations • Areas • Guess-a-Volume 
Angles • Upstairs-(Downstairs • Music-notes # See-saw • Wipe-out • S p e * 
Temperature • Clock • Money • Snake 
M a s t t r m m d * Number-shoot • + 2 6 more 

AM programmes 
tit IK 

Creative use ol 
graphics 

kteny Innovative 
ideas 

FuMy documented 
Includes many 

games 

EDUCARE 
| [please send me.. copies Educare's 50 | 

I EDUCARE || enclose cheque/postal order fof £ • 
139a Sloane St.iiu™.., 

London 

SWIX 9AY 

I i 

Name 

Address I J 
Lai chitf ban* fit ee> ly- S*n4 now. 

ADD A PROFESSIONAL 
KEYBOARD TO YOUR 

ZX 81 

OB i« r» m rr * r i r 
f r <T i r rr tr cr fi 

No de-soldering necessary 
— just plug in. 
Full travel keyboard as 
used by international 
computer and terminal 
manufacturers. 

£2&95 
including VAT 
post& packing 

" A l l - y o u - n e e d " 
easy to assemble 
kit comprises: 

One p.ece 47 key keyboard modu l e f i t ted but not soldered to double-
stded pr inted circuit board ; connectors; s imple plug-in flexible cables; 
screws, moun t i n g feet and legends. Two-part keycaps wi th bu t tons 
pre-assembled on keyboard and clear protective clip-on caps for f i tt ing 
after legends have been posi t ioned. Comprehensive assembly instruct-
ions suppl ied w i th each kit. A l l ow 28 days for delivery. 

["please send keyboard kit(s) @ £ 2 8 . 9 5 each, cheque 
I postal order made payable to:* YCJan . I 

COMPUTER K E Y B O A R D S (dept. ) ; 
I I K k Cilpnriale Park. Fernbank Road , Ascot , Berkshire, i 

I 1 Phone-a-Leaflet 03447 4731 
L « > P l e a s e ensure your name and address are clearly stated J 
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THE 
BUFFER 

MICRO SHOP 
(NEXT TO ST RE AT HAM STATION) 

N E W S O F T W A R E SHOP EXCLUSIVELY FOR 

ZX81 
PROGRAMS, GAMES, "ADD-ONS" 

MOST OF THE MAIL ORDER ITEMS ADVERTISED 

IN THIS MAGAZINE AVAILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 

BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 

The BUFFER Micro Shop, 
374a Streatham High Road, 

London SW16 
Tel: 01 274 6674 

ZX81 owners 

Protos 
Keyboard is here: 

At last! A real, full size keyboard in a top quality case for 
your ZX-81. 
Simply unscrew your ZX-81 printed circuit board from its 

black Sinclair case and plug into Protos. 

FULLY BUILT £64.95 inc. VAT 
• More accurate, faster typing with bigger and real keys 
• 40 colour coded key-tops for easy reading 

• Robust, 'big' computer construction 
• PCB prepared for more add-ons to come 
• New edge connector provided for Sinclair and other 

manufacturers" peripherals 

• Key legends can be changed for future new ROM functions 

• Sinclair PCB fully enclosed — and room for much more 

If you feel you've outgrown your ZX-81 don't sell it for 
peanuts and move to another system. Add it to Protos 
and make your ZX-81 grow. 
For details, large SAE, please. For orders add £2.50 post and 
packing. Cheques to 'Frome Computing'. 

Protos 
Computer 
Systems 

Frome 
Computing, 
20 Ashtree 
Road, Frome, 
Somerset 
BA11 2SF 

£4.25 
'80 pages explaining clearly how to squeeze a computing quart out of a 
Sinclair pint pot. 

"Saving Space — vital reading for all ZX81 owners. 
'Understanding the Display File using the display file as memory, 
clearing a part of the display, using tokens in PRINT statements. 

' Converting ZX80 programs explaining simply hut comprehensively 
how to convert the hundreds of published 2X80 pgorams. 

'Chaining Programs — revealing techniques for passing data between 
programs, calling subroutines from cassette and establishing data files. 

'Machine Code Programs — all you want to know about Z80 machine 
language. Explaining how to write, load, edit and save machine code 
and how to debug your routines. 

Routines and programs are scattered liberally throughout the text and the 
final chapter consists of twelve useful, interesting and entertaining 
programs such as LINE RENUMBER. BOUNCER, SHOOT, STATISTICS 
etc. 

Cassettes for 16K ZX81 

SPACE INTRUDERS - fight the marauding alien as you battle to save 

the Earth. All the dynamic parts of this program are written in machine 

code for super fast fun £6.50 
PROGRAMMERS TOOLKIT - line renumber including GOSUBs and 
GOTOs. Hexadecimal Loader/Printer. Find, Edit and Replace BASIC 
program strings £8.50 

Cassettes for IK ZX81 

— Yes! Our machine language 

programmers liave done it again. Now you can play this super game on 

vol/ iK rviachinel All the fun of the arcade game in your own home! £5 .95 
STA~ STICS Mean, standard deviation, regression, trend analysis, chi 

squared test, graph plot £3.75 

Z8C Op Codes - this handy ready reckoner lists all 600 plus. Z80 
macr> rr -odes m decimal and hexadecimal with their mnemonics. Each 
code i ŝ ronctlY explained and cross referenced. Complaie with 
protective transparent wallet .. £1.45 
New' 16K RAM £36.50 

Send SAE for full catalogue 

Cheque with order or quote Access number to: 

HEWSON CONSULTANTS. 7 GRAHAME CLOSE. BLEWBURY. 
V OXON OX11 9QE. TEL: (023SI 850075 

L 

ZX80 - ZX81 
HARDWARE 

Keyboard Sounders 
Every keyboard entry gives 
you a short audible bleep. 
KS1 for ZX80 £15 
Tape Recorder Interface. 
This unit designed to help 
those with Loading 
difficulties. 
T.R.I, for ZX80/81 £12 
Video Unit. 
Will drive standard 1 volt 
monitors. 
This unit will give much 
clearer picture on standard 
monitor. 
VAU for ZX80/81 £12 

Complete with leads and diagrams. Connections 
only take a few minutes, P + P SOP PER ITEM 

D. BRUCE ELECTRONICS 
THE BEACON BLACKHALL ROCKS 

CLEVELAND TS27 4BH 
Tel: 0783-863612 
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ONLY £289 
£332.35 with VAT 

ONLY £595 
£684 with VAT 

SPECIAL OFFERS 
ON PERSONAL COMPUTERS 

Tl 99/4A 
I NEW 1382 PR ICES I 

Plus: Suitable recorder, cassette cable and 
library of mixed programs. (Value £50 + ) 

THE SUPERB 72K 
DA1-PCI 1 
Plus: Suitable recorder and library ot mixed 
programs including: Machine Diagnostic 
and Machine/Language Tutor 
FREE with this advert. 

CP/M Operating System 
DAI Super Fast Graphics Utility £15 
SOFTWARE Assembler/Disassembler £39 

Word Processor £15 Basic Chess £5 
DAI Twin floppy disk drives £595 (£684 with VAT) 

This QUALITY computer meets both HOME andBUSINESS needs 

in STANDARD FORM at LOWEST COST for this specification. 

\ / l / - o n ONLY £189 
V I C 2 0 f217.35 with VAT 

Plus: Cassette recorder and cable 

VIC 20 only £165 (£189 with VATI 

M l M l 8 0 1 for BUSINESS 

(Buy "British Micro") and EDUCATION, etc. 

64K RAM, Z80A, 4 ports, twin DSDD disk 
drives (700K), CP/M and Microsoft Basic 

All included at an UNBELIEVABLE £1,350 
(£1,552.50 with VAT) 

Nominal, sales and purchase ledgers, invoicing, stock control, etc. 
Special prices for printers, monitors, etc. — any system PLEASE ASK 

Computers: Carriage/Packing £9.50 extra please 

Orders to: 
COMPUTER CONTACT (SALES), 

22 BIRCHALL ROAD. RUSHDEN, NORTHANTS NN10 9RQ 
Convenience Phone (09 334) 56894 or 55673 

6.0 p.m. to 9.0 p.m. and weekends 
Prices may change without notice. Often are subject to availability 

X 8 1 
users 

I need more memory! 
please rush me within 

10 days, the fully assembled, 
tested and guaranteed 

'BYG BYTE' 

16KRAM 
Name 
Address 

Make all cheques & PO's payable to:-
Phoenix Marketing, Oaklands House 
Solartron Road, Farnborough, Hants. 

FULLY INCLUSIVE PRICE 

£34.95 

ACORN 
ATOM 

UTILITY ROM 
£29.90 

The Willow Software Utility ROM simply plugs into the 

spare utility ROM socket in your Atom and provides 18 

powerful new commands and facilities including: 

Renumber, Range delete, Find, Auto line numbers. 

Program compression, Disassembler, True keyboard 

scanning, Memory dump, Variable dump, Register dump, 

Keyboard sounder, and much more. The Utilities make the 

Atom easier to use, and provide a 'toolkit' of facilities for 

program development in both Basic and Assembler. 

The ROM Utilities are professionally written and fully 

tested. All standard Atom facilities are unaffected and no 

textspace memory is used. 

Due to increased demand, we are now able to offer the 

Utility ROM with full instruction manual at the reduced 

price of only £29.90 inclusive. 

Send cheque/PO now for delivery by return of post, or 

write for further details. 

WILLOW SOFTWARE 
PO BOX 6, CREDITON, DEVON EX17 1DL 

ADVERTISEMENT INDEX 
Aoacus Electronics 82 
Aculab 37 
Adda Computers 4 
AF Software 33 
Audio Computer 22 
Automata Lid 6 

B 
Bruce O 85 
Buffer Microshop 65 
Bug Byte 23 
Burgh Aids 47 
Byte Shop 88 

C 
Calculex 76 
Cambridge Collection 83 
Castio Electronics 20 
Chromasonic 72 
Collins Computer 74 
Compshop 79 
Computer Concepts 60 
Computer Contact 86 
Computer Fair S 
Computers For All 82 
Control Technology 66 
Crofton 78 

D 
Datarrmn 80 
Deans Electronics 84 
Deans of Kensington 6 
DKtronics 14 

East London Robotics 74 
Educational ZX 81 Users Group 
Educate 84 
Electron Equipment 33 
Elttk Si 
Essential Software 51 
Europress & windfall 8i 

Frome Computing 85 
Fuller Designs 37 
Furlong Products 83 

G 
Grey UK} Software 78 

Hard>ng A J (Molimerx! 10 
HCCS B3 
Hew son Consultants 85 
Hilderbav 60 

I 10 Systems 

JRS Software 33 
L 
Lasky 43.47 
Linsac 47 
Lowe Electronics 2 
M 
Macronics 75 
MDRllntorfaccSl 33,81 
Melbourne House 54 
Memolech 7 
Michael Orwin 33 
Micro 80 21 
Microage 30 
Microfa" 78 
Micro Game Simulation 76 
Micro Gen 22 
Micro Style 34 
Micro Value 8,9 
Midwich 6 
N 
National ZX 81 Users Group 75 

Oasis Software 56 
OH Rccords 74 
On- Lme Micro Snow 46 
Orme Electronics 76 
P 
Personal Computer Palace 74 
Phoenix Marketing 86 
Program Power 77 
O 
GuiCkiiiva 77 
R 
Raymond Ekam 75 
RO Laboratories 78 
Redditch Computers 68 
S 
S Electronics 60 
Silica Shop 29 
Silicon Tricks 66 
Sinclair Research 44.46. 87 
SilversO't 76 
Stella Software 82 
T 
Tempus 56 
Thurnell 68 
Timedata 63 
Twickenham Computers B0 
V 
Video Software 64 
W 
Willow Software 88 
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Make the most of your 
Sinclair ZX Computer... 
Sinclair ZX 
software 
on cassette. 
£ 3 i — per cassette. 
The unprecedented popularity of 
the ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

Sinclair has undertaken to 
publish the most.clegant of these 
on pre-recorded cassettes. Each 
program is carefully vetted for 
interest and quality, and then 
grouped with other programs to . 
form a single-subject cassette. 

Each cassette costs £3.95 
(including VAT and p&p) and comes 
complete with full instructions. 

Although primarily designed 
for the Sinclair ZX81, many of the 
cassettes are suitable for running 
on a Sinclair ZX80-if fitted with a 
replacement 8K BASIC ROM. 

Some of the more elaborate 
programs can be run only on a 
Sinclair ZX Personal Computer 
augmented bv a 16K-bvte add-on 
RAM pack. 

This RAM pack and the 
replacement ROM are described 
below. And the description of each 
cassette makes it clear what 
hardware is required. 

8K BASIC ROM 
The 8K BASIC ROM used in the 
ZX81 is available to ZX80 owners 
as a drop-in replacement chip. 
With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on a 
ZX80-including the ability to run 
much of the Sinclair ZX Software. 

The ROM chip comes with a 
new keyboard template, which can 
be overlaid on the existing 
keyboard in minutes, and a new 
operating manual. 

16K-BYTE R A M pack 
The l6K-bytc RAM pack provides 
16-timcs more memory in one 
c mplete module. Compatible with 
the ZXSI (;w/theZX80,itcanbeused 
for: r ^ramstorageorasadatabasc. 

Th- RAM pack simply plugs 
in; :hc cystine expansion port on 
the rear s a Sinclair ZX Personal 
Computer 

f- titSm 
= • • • • • • • • • • • — 

1 JLROTCR 
: EDUCATION SI 

, SASNCTATR-̂ I,! I HLErvess s mi»-ouD p 
i V 1 t—

1 —, • '•- ML 

PUCK 

Cassette 1-Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) 

ORBIT-your space craft's 
mission is to pick up a very valuable 
cargo that's in orbit around a star. 

SNIPER - you're surrounded 
by 40 of the enemy. How quickly 
can you spot and shoot them when 
they appear? 

METEORS-your stars hip is 
cruising through space when you 
meet a meteor storm. How long can 
you dodge the deadly danger? 

LIFE-J. H.Conway's 'Game of 
Life' has achieved tremendous 
popularity in the computing world. 
Study the life, death and evolution 
patterns of cells. 

WOLFPACK-your naval 
destroyer is on a submarine hunt. 
The depth charges are armed, but 
must be fired with precision. 

GOLF-what's your handicap? 
It's a tricky course but you control 
the strength of your shots. 

Cassette 2 -Junior 
Education: 7-11-ycar-olds 
For ZX81 with 16K RAM pack 

CRASH-simple addition-with 
the added attraction of a car crash 
if you get it wrong. 

MULTIPLY-long multi-
plication with five levels of 
difficulty. If the answer's wrong-
the solution is explained. 

TRAIN-multiplication tests 
against the computer.The winner's 
train reaches the station first. 

FRACTIONS-fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADDSUB-addition and 
subtraction with three levels of 
difficulty. Again, wrong answers 
arc followed bv an explanation. 

DIVISION-with five levels of 
difficulty. Mistakes arc explained 
graphically, and a running score is 
displayed. 

SPELLING-up to 500 words 
over five levels of difficulty, You 
can even change the words yourself 

Cassette 3-Business and 
Household 
For ZX8J (and Z.X80 with 8K 
BASIC ROM) with 16K RAM pack 

TELEPHONE - s et up your own 
computerised telephone director}' 
and address book, Changes, 
additions and deletions ofup to 
50 entries are easy. 

NOTE PAD-a powerful, easy-
to-run system for storing and 

retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder system, or a dircctorv. 

BANK AC COUNT - a 
sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of'where the money 
goes,' and at work for expenses, 
departmental budgets, etc. 

Cassette 4-Gamcs 
For ZX81 (and ZX80 with 8K 
BASIC ROM) and 16K RAM pack 

LUNAR LANDING - bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction-but watch the 
fuel gauge! The screen displays your 
flight status-dieitallv and graphicall v. 

TWENTYONE-a dice version 
of Blackjack. 

COMBAT-you're on a suicide 
space mission. You have only 12 
missiles but the aliens have 
unlimited strength. Can you take 
12 of them with vou? 

SUBSTRIKE -on patrol, your 
frigate detects a pack of 10 enemy 
subs. Can you depth-charge them 
before thev torpedo you? 

CODEBREAKER-the 
computer thinks of a 4-digit number 
which you have to guess in up to 10 
tries. The logical approach is best! 

MAYDAY-in answer to a distress 
call, you've narrowed down the 
search area to 343 cubic kilometers 
of deep space. Can you find the 
astronaut before his life-support 
svstem fails in 10 hours time? 

n To: Sinclair Research, FREEPOST 7. Cambridge, CB21YT 

Please send me ihe items I have indicated below. 

Cassette 5-Junior 
Education: 9-11-ycar-olds 
For 7X81 (and ZX80 with 8K 
BASIC ROM) 

MATHS-tests arithmetic with 
three levels of difficult}', and gives 
your score out of 10. 

BALANCE -testsunderstanding 
of levers/fulcrum theory with a 
scries of graphic examples. 

VOLUMES'-'yes' or W 
answers from the computer to a 
series of cube volume calculations. 

AVERAGES - what's the average 
height of your class? The average 
shoe size ofvour famil y ? The average 
pocket money of your friends? The 
computer plots a bar chart, and 
distinguishes MEAN from MEDIAN. 

BASES-convert from decimal 
(base 10) to other bases of your 
choice in the range 2 to 9. 

TEMP-Volumes, temperatures 
-and their combinations. 

How to order 
Simply use the order form below, 
and either enclose a cheque or give 
us the number of your Access, 
Barclaycard or Trustcard account. 
Please allow 28 days for delivery. 
14-dav monev-back option. 

l a i i 
ZX SOFTWARE 
Sinclair Research Ltd, 
6 Kings Parade, Cambridge, 
Cambs., CB21SN. Tel: 0276 66104. 

.71 l'Uaicprtnt 

Qty Code Item Ilem price Total 

21 Cassette 1 -Games £3.95 

22 Cassette 2 -Junior Education £3.95 

23 Cassette J-Business and Household £3.95 

£3-95 24 Casscne4-(james 

£3.95 

£3-95 

25 Cassette 5 - Junior F.ducation £395 

17 *8K BASIC ROM for ZX80 £19.95 

18 • 16K RAM pack for ZX8I and ZX80 £49 9 5 

•Post and packing if applicable; £2 95 

Total £ 

I 
| Please charge my Acccss*/Bardaycard.''Tru$tcard no. 

| I 1 i i i i i i i 1 

•Please add £2.95 to total order value only if ordering ROM and/or RAM. 

Ienclose a cheque.-'PO to Sinclair Research I. idfor£-

J I I I I 
. *Please iMete at apptu able. 
I Name Mr/.\ll*/Mi« L 

| Address: I — I 1 L 
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vic-ay 
See it here, buy it now 

AT YOUR LOCAL ^ 
BRANCH TODAY! x ^ A 
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Birmingham Byteshop Ccmpuicrland 94/96 Hurst St. SS 4TD Tri: 021 622 7149 London Sytsshop Compuleriand 324 EuSMn Road LondcnWl Til: 01-387 0505 Nottingham Byieshop Computariand 
92A Upper Parliament St NGl 6LF Tal: 0602 40S76 Manchester Byloshcti Ccrnpu'.eriand 1 Galoway House Piccadilly Station Approacn Tab 061 2364737 Glasgow Bytesf-op Computerland Magnet 
House 61 Waterloo St. G 2 76P Tal: 041 221 7409 

A memberotthe Comart fi T Group of Companies 


