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LONELY Genie I Microcom-
puter , early eighties, with large 
peripheral family but currently 
unat tached, would like to meet 
interesting, attractively pack-
aged software, Gen ie or Tandy 
specification, for programming, 
problem solving, entertain-
ment and long-lasting 
fr iendship. Reply in confi-
dence. Box N o RS232. 
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Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won t 
be long before you will want to expand your system with some of the wide range of peripherals which 
make up the complete Genie System. 

Firstly there is the 

which immediately expands your 
Genie's capacity to 32K RAM, and 
up to 48K RAM if required. It can 
be connected to 4 disk drives, a 
printer, RS232 interface orSlOO 
cards. 

Then there is the 

a compact unit with 80 column, 5 x 
7 matrix print-out, which connects 

to your Genie through the 
Expander, or via the Parallel 

Printer Interface. 

The Disk Drive 
gives you greater storage 
capacity and full random access 
file handling, with the option of 
double-density through a 
special adapter. 
New Dual Disk Drive 
now available! 

Finally, there is Genie's very own 

18" Monitor, 
a must if you want to let the rest of 

the family watch their T. V. in 
peace! 

Available in B & W or green tube. 

The supreme advantage of the Genie I system is 
its compatibility with the TRS 80, which means 
that literally 1000's of pre-recorded programs are 
already available, just waiting to be plugged into 
your Genie! 
The recent improvements in the Genie system, 
including Extended Basic, sound unit and 
machine language monitor, make it the ideal 
system for the committed hobbyist, and an 
excellent and easy-to-use educational tool. 

SPECIAL TECHNICAL GENIE 
HOT - LINE ON 0 6 2 9 4 9 9 5 
for all your technical advice and service back-up on any 
aspcct of the Genie system direct from the experts! 

Please send me FREE, 16 page colour brochure on the 
Genie Computer System. I enclose 25p postage. 

Name. 

Address 

Telephone YC-82 

Chesterfield Road, 
Matlock, 
Derbyshire DE4 5LE. 
Telephone: 0629 4995. 
Telex: 377482 Lowlec G. 
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How to wr i te your own Adventure program 
by Graham Thomson. O O 
I N T E R V I E W : ^ L O 
Brendon Gore talks to John Baxter, 
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B B C G R A P H I C S : 4 2 
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renumbering possible wi thout using Goto or 
Gosub. Roy Burg in examines the intricacies o f 
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David Lawrence and Scan Overend. 
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N ick Hampshire shows how to wri te a high-
resolution point-plott ing program. \ 

H A N D I C A P P E D C O M P E T I T I O N : 6 1 
A competit ion to design a microcomputer aid 
for the handicapped by John Dawson. ^ ̶ 5 

R E S P O N S E F R A M E : D O 
Answers to your technical queries. j 67 
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statistical 

F I N G E R T I P S : 
David Pringle introduces more 
programs and looks at simple 
functions. 71 S O F T W A R E FILE: 
Eight pages o f your programs featuring the 
Video Genie, ZX-80/81, Vic-20, A tom and 
others. Q O ; 
C O M P E T I T I O N C O R N E R : O O 
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another puzzle w i t h a £15 book token as prize. • 
The Memotech 64K R A M crossword falls, 
between pages 18 and 19. 
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EDITORIAL 
ON AVERAGE; a company has been formed every second day for the past year to supply 
and make software and hardware add-ons for the ZX-81. I t is an impressive record and one 
from which some of the well-established computer companies could learn a great deal. I t 
happened because the price o f the ZX-81 was suff iciently low to create a new market o f 
first-time buyers, most o f them wi th very l imi ted budgets. 
G i v e Sinclair knew that he was taking a big risk when he launched his Z X range o f 

computers at the start o f 1980: he had to strike a delicate balance between the power o f his 
computers and setting a price low enough to attract the consumer markets. Luck i l y for all 
o f us he struck the right formula. I t is an obvious, i f r isky, recipe which, when it works, 
brings very high rewards, as can be seen f rom the rise in Sinclair's revenue f rom £4 
mi l l ion to £30 mi l l ion in one year. Unfortunately, it is a formula which is only tried rarely 
by other companies. 
Before the home-computer market really took off , most o f the computers sold in Br i tain 

were American. The Americans regarded Britain as a wonderful market, mainly because 
they could sell computers over here at roughly twice the price they could sell them in the 
States. They d id not sell them in vast quantities, but the profit margins compensated for 
that admirably. The dealers, and the manufacturers, always justif ied the high prices on the 
grounds that it was the only way they could afford to provide an acceptable back-up 
service. There was never, however, the slightest evidence that the service we were offered 
in the U . K . was any better than that offered in the States. 
It is a mystery quite how Bri tain came to be regarded as a country where one could get 

away w i t h over-pricing. The same arrangement pervades the motor-car industry in which 
an average car can cost up to £3,000 more than it would on the Continent. The Br i t ish 
arm o f Ford has said that but for the high priccs it can charge in Br i tain it could not afford 
to keep its Bri t ish manufacturing plants running at anything like the present level. 
Th i s is a peculiarly Brit ish problem for which, to a large extent, we are all to blame for 

al lowing it to happen. The solution also lies in our hands: where we encounter products 
which are clearly over-priced, we must clearly state that we w i l l not buy them unt i l the 
price falls to a reasonable level. Take the market for Sinclair products as your guideline. 
We know that tapes o f games packs can be sold quite profitably for between £5 and £10. 
\X"e know that a 16K R A M pack can be sold for as l i t t le as £35. Some products w i l l be 
better than others and might be more expensive but they should be in the same range. 
As new machines enter the market we wi l l all have to be careful not to allow a 

surreptit ious hike in prices. Take the Sinclair norm as your yardstick and barter. _ ! 
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Step by step with the 
computer system 
designed for 
tomorrow. Microtan65 
* 6502 M ic rop rocesso r 
* 2K Mon i to r TANBUG 
* In te l l igent socke t accep ts keypad 

or fu l l ASCII Keyboard 
* Chunky Graph i cs and Lower Case 

Op t i ons 
* Connec t s to unmod i f i ed B/W or 

Co lour TV 

For t he f i rs t t ime buyer or exper ienced 
user, M ic ro tan 65 is a superb route in to 
persona l compu t i ng . If you are look ing 
for a soph i s t i ca ted mach i ne w i t h the 
capab i l i t y of expans ion in to a 
p ro fess iona l sys tem, then th is is the 

g y g - D D Ready 
•VAT Bu i l t 

£69' • • K i t 
WAT 

compu te r for you. Step by s tep w i t h 
the compu te r s y s t em des igned for 
t om o r r o w . . . . 

6502 M ic rop rocesso r 
Probab ly the mos t popu lar CPU 
(centra l p rocess ing uni t ) for persona l 
compu te rs , hav ing a power fu l 
i ns t ruc t i on set and a rch i tec tu re . 

2K Mon i t o r TANBUG 
The bui l t - in m ind ' o f the mach ine , 
TANBUG con t ro l s al l s ys tem f unc t i ons 
and g ives comprehens i ve machine-
code fac i l i t ies . Func t i ons include:- set 
and c lear b reakpo in ts , s ing le s tep 
th rough program, execu te program, 
copy b lock of memory , mod i f y memory 
l oca t i ons and much more. 

In te l l igent keyboard socke t 
For abso lu te beg inners we can supp ly 
an easy to use 20-way Hex keypad; for 
the mo re exper ienced user there is a 
fu l l t ypewr i te r s ty le ASCI I keyboard. 
Either way , M ic ro tan w i l l wo rk out 
exac t l y wh i ch type you are us ing and 
act appropr ia te ly . 

Chunky Graph ics Op t i ons 
For d raw ing s imp l e l ines and graphs , 
or for an ima ted games . Chunky 
Graph i cs is a low cos t answer . Th is set 
of ch ips p lug in to the M i c r o t an board 

and a l l ow g raph i cs to be bu i l t up on 
the sc reen at a reso lu t ion of 64 rows 
by 64 co l umns . 

Lower Case Op t ion 
To ex tend the charac ter set t o 128 
charac te rs , a l l ows for real descenders 
on lower case charac te rs and a set of 
ex t ra s ymbo l s and cha rac te rs for 
s imp le g raph ics . 

M ic ro tan Accesso r i es 
20-way Hex keypad MPS 1 Bas ic power 

supp ly 
Aer ia l connec to r lead 
Ful l ASCI I Keyboard 
MPS 2 Fu l l s y s t em 
power supp ly 
M in i ̶ mo the rboa rd 
M i c ro tan is ava i lab le 
ready-bui l t or as a kit . 
We r e commend tha t 
you shou ld have s ome 
so lder ing exper ience 
before a t t emp t i ng the 
M i c ro tan Kit , a l t hough 
if you d o run in to 
p rob lems you can 
make use of our "Ge t 
you Go i ng " serv ice 

( te lephone for detai ls) . 
TANEX 

7K S ta t i c Ram 
10K M ic roso f t Bas ic 
32 Paral le l I/O l ines 
1 Ser ia l I/O port 
XBUG 

Casse t te In te r face 

• 
• 
• 
• 
• 
* 

The f i rs t s tep in expand ing your 
sys tem. Tanex prov ides the ext ra 
fac i l i t i es necessary for the se r ious 
p rog rammer . Memory expans ion : 
Tanex has prov is ions for up t o 7K of 
s ta t i c RAM and up to 14K of EPROM 
us ing 2716 or 2732 ch ips . 

XBUG and BASIC 
XBUG is a 2K ex tens ion t o TANBUG 
tha t con t a i ns a mnemon i c assemb le r 
and d i sassemb le r and casse t t e 
f i rmware runn ing at 300 Baud CUTS, 
s tanda rd or h igh speed, 2400 Baud 
Tanger ine s tanda rd w i t h 6 charac te r 
f i lenames. Tanger ine have taken ou t a 
fu l l O.E.M. l i cence for M i c roso f t BASIC, 
the m i c r o compu te r indus t ry s tandard , 
th is is a fu l l fea tu re imp l emen ta t i on 
w i t h in ter rupt and mach ine code 
hand l ing , and a superb p rog ram ed i tor . 

Bo th XBUG and 
BASIC p lug d i rec t ly 
in to Tanex and are 
supp l i ed w i t h comprehens i ve user 
manua l s . 

Parallel I/O 
When fu l ly expanded Tanex inc ludes 
two V.I.A.s (Versat i le In te r face 
Adap to rs ) wh i c h imp lemen t the 
casse t t e in te r face and the paral le l I/O 
por ts . So f twa re in TANBUG V2.3 
enab les you t o p lug in and use a 
Cen t ron i cs type pr inter . The two V.I.A.s 
a lso con t a i n coun te r t ime rs tha t can 
be used for a var iety of app l i ca t i ons 
enhanced by the use of the in tegra l 
handshake fac i l i t ies . 

Serial I/O 
A l so on the expanded board is a ser ia l 
I/O port tha t can be used to in te r face 
RS232 or 20Ma loop te rm ina l s or 
VDU's , aga in al l con t ro l l ed by TANBUG 
V2.3. 

c o r a c n n c 
o m 
Forehill Works, Ely, 
Cambs. CB7 4AE. 

TO: TANGERINE COMPUTER SYSTEMS LTD.. 
FOREHILL WORKS, ELY. CAMBS. CB7 4AE. 

PLEASE SEND ME: 
•MICROTAN 65, READY BUILT £92.35 ind. VAT and P&P. 
• MICROTAN 65 KIT £80.85 ind. VAT and P&P. 
•TANEX (MIN CONFIG) KIT £50.95 ind. VAT and P&P. 
LJTANEX (MIN CONFIG) ASSEMBLED £62.45 ind. VAT and P&P. 
•EXPANDED TANEX KIT £104.66 ind. VAT and P&P. 
•EXPANDED TANEX ASSEMBLED £116.16 ind. VAT and P&P. 
•PLEASE SEND ME THE NEXT SIX ISSUES OF TANS0FT GAZETTE 

AT £15.00. 

I enclose my cheque for £ 

or debit my Access'Bardaycard 

Signature 

Name. .. 

Address. 

(Block capitals please) YC 
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We are only 30 minutes f rom 
CENTRAL LONDON 
and only a few minutes f rom \ 

Your Postbox O^yfo 
Why not try our new Mail Order Service? 

% % 
BBC MICROCOMPUTER 

ACORN ATOM 

Assembled from 
£155.25 

(While stocks last) 

For details of availability 
Phone 0708-60725 

\ 
W E A R E D E A L E R S FOR 
A C O R N S O F T , A D V E N T U R E 
I N T E R N A T I O N A L A T A R I , 
A U D I O G E N I C , A V A L O N H I L L , 
B U G B Y TE , C O M M O D O R E , 
P R O G R A M P OW E R & T H O R N / 
E M I S O F T W A R E . 

\ 
VIC 20 

% 

£ 199.99 

ATARI 400 & 800 
m 

M 

From £299.95 8- £599.95 

STOP PRESS: NOW IN STOCK 
THE BBC PUBLICATION "THE COMPUTER BOOK" £6.75 

All prices include V.A.T. Add £3.00 P&P per order 
For further information send large S.A.E. 

Computers Jor J&tl BAKOAYCARD 

VISA 

72 North Street, Romford, Essex. Tel: 0708 752862 
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it's here at last! 

The disk operating system (DOS) decodes the following commands used to control the storage of files on disk:̶ 
4 CAT catalogue files on disk * LOAD load image of memory contents as file * SAVE save image of memory 
contents as file # DE LETE delete file from disk * SPOOL store all printer characters on disk 
* EXEC read characters from disk as if from keyboard 
The DOS also replaces the cassette operating system vectors as used by BASIC to allow the use of the 
following commands in Atom BASIC:-
LOAD load BASIC program from disk SAVE save BASIC program to disk FOUT open file for output 
FIN open file for input SHUT close file EXT find extent of file PRT find value of pointer into file 
PUT put number to file BPUT put byte to file SPUT put string to file GET get number from file 
BGET get byte from file SGET get string from file 
These commands provide full random access of up to 5 disk files simultaneously. 

Disc pack for the atom 

Upgrade your atom with our 
new low cost disc pack 

only £299 PIU$ VAT 

- 40 - track single-sided 5 V disc drive 
- power supply to run both the disc pack 
and a fully expanded Atom 
- disc controller card with 4K DOS ROM 
- 3k bytes of static RAM 
- 64-way Euro-connector plug and cable 
- full operating instructions and manual 

The disc controller is based on the Intel 8271 chip. This highly itclligent 
device minimises the amount of control software and memory 
requirement and so allows phenomenal high speed operation. 8oth soft 
and hardware has been vigorously tested and proved very, very reliable. 

You will need an Atom with bus buffers and indirect edge connectors. 
The mail order price is £350 including VAT post, packing and insurance, 
the price at your Atom dealer £345. 

If you do not have a dealer near you just write to us at the address below, 
or credit card holders can ring Cambridge (0223) 245200 and order directly. 

A c o r n C o m p u t e r s L t d . , 
W ^ ACORH F u l b o u r n e R o a d , 
COMPUTER C h e r r y H i n t o n , C A M B R I D G E 

Brand new colour board 
NOW YOUR LIFE CAN 
BE MORE COLOURFUL! 
The board fits inside the Atom and generates colour 
output suitable for all makes of monitors and TV's. 

T w o c o l o u r pa le t tes can be ach ieved 
Red, Y e l l ow , Green, B lue and Wh i t e , Cyan , 
Magenta , Orange. I n t e x t modes t h i s p rov i des 
green o n b l ue o r o range on b lack d isp lays. 

Th r ee o u t p u t s are p r o v i d ed : ̶ 
̶ Red, Green, B lue dr ives a t T T L levels w i t h a 
c ompos i t e sync , the p o l a r i t y o f w h i c h ma y be 
l i n k selected. 
̶ A 1v c ompos i t e v i deo in m o n o c h r ome o n l y . 
̶ A P A L encoded signal o n Channe l 3 6 su i tab le 
f o r f eed ing i n t o t h e aer ia l socke t o n a domes t i c 
te lev is ion . 
Y o u can f i t t he boa r d you r se l f us ing a f i n e 

so lde r i ng i r on o r yo.ur dealer w i l l f i t i t f o r y o u . 
T h e boa rd can be used in a m i n i m um A t o m w i t h 
t he ex i s i t i ng p owe r s upp l y , o r i f used in a max i -
m u m A t o m a 5 V exe rna l l y regu la ted s u pp l y w i l l 
be necessary. 
Available from all Acorn Dealers or direct from 

Acorn at £45.24 inc VAT and p+p. Credit card 
holders can ring (0223) 245200 and place their 
orders direct. 

^ ^ A c o r n Compu t e r s 

^ P l C O R N Fu l b ou r ne Road , 
C S M P U T E R Che r r y H i n t o n , Cambr idge 
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What is it? 
Atomcalc is supplied as a plug-in 4k ROM with an all-purpose 
planning and modelling program. It is so easy to use - if you can use 
a calculator you can use Atomcalc. No programming skill needed. 

XCORNSSFT 

U s e Y o u r A t o m f o r ^ ̶ 1 

Schedul ing . A n a l y s » s . . . . -

ICG MBS*. :S 
•ITCMCHLC 

C>*6I<:E CO ;T VMT T01 [HL' 
RASP 6 3. 3* 0 . 00 
J H : \i. O« I. 80 J J. ft.% 
CK.EC T. JJ. it> *. J8 

• R KQLLE 16 I. 06 9. I t 
ft £ t i T. I «. 2 J JO. a 
' E T F - 3 L I HI M B 1 V 

J 1 i . « * 2C. 5 -

The ROM creates an enormous grid of columns and rows like a ledger. 
All you do is to enter the headings and formula once and Atomcalc 
does the rest. Supplied with a very detailed 30pp user handbook. 
What will it do? 
Atomcalc can cope with anything from a household budget to 
company accounts. You set up a series of automatic calculating 
functions like totalling or percentages. Then fill in the columns with 
your figures and the program produces the answers. If you want to 
change one figure in the calculation it immediately changes the 
relationship of all the other figures involved. So, for example, you 
can see what effect on profit a 5% increase in sales might have or a 
10% increase in production, or a 3% drop in transport. 
And do not forget you can print them out on an optional printer or 
store them on tape. 
How Can I Buy One? 
Go to your Atom Dealer, or if there are none in your area just send a 
cheque for £39.10(incl. VAT and P & P) to the address below. Credit 
Card holders can ring Cambridge (0223) 316039 and order direct. 
Dept. I-6 Acornsoft Ltd, 4a Market Hill, CAMBRIDGE. 



- ^ - HCORN /1C0RNS4FT 
COMPUTER 

ACORINI DEALERS 
For all the latest A tom hardware 

and sof tware 
contact the dealers below 

Persona l Compu t e r s B r o a dwa y E lec t ron i cs L td M i c r o c e n t r e L td El tec Serv i ces L td 
20 Wel l ington Square The Broadway Commercial House 231 Manningham Lane 
AYR BEDFORD 19 Stat ion Road BRADFORD 
(0292) 285082 (0234) 213639 BOGNOR REGIS (0274) 491372 

(0243) 82779/828108 

Game r Camb r i dge Compu t e r S to re M .D . W r i g h t Data Card i f f M i c r o Cen t re 
24 Gloucester Road 1 Emmanuel Street Se rv i ces L td 46 Charles Street 
BRIGHTON CAMBRIDGE 13 Vernon Place CARDIFF 
(0273) 698424 (0223) 65334 CANTERBURY (0222) 373072 

(0227) 69090 

Compu t e r Shack V i x o n C ompu t e r Sys t ems Da t r o n M i c r o Cen t re Lendac Da ta S y s t ems 
14 Pittville Street 49 Grimsby Road Duckwor th Square L td 
CHELTENHAM CLEETHORPES DERBY 8 Dawson Street 
(0242) 584343 (0472) 58561 (0332) 380085 DUBLIN 

(0001) 372052 
Ca rd i gan E lec t ron i cs M i c r o a ge S i l i con Cen t re 
Chancery Lane 135 Hale Lane 21 Comely Bank Road No r t he r n Compu t e r s 
CARDIGAN EDGWARE EDINBURGH Churchfield Road 
(0239) 614483 (01-959) 7119 (031-332) 5277 Frodsham 

Nr WARRINGTON 
(0928) 35110 

H .C.C.S . P.J . Equ i pmen t s L td D A Compu t e r s 
541 Durham Road 3 Bridge Street 184 London Road G roup 70 
Low Fell GUILDFORD LEICESTER 208 Maybank Road 
GATESHEAD (0483) 504801 (0533) 549407 South Wood fo rd 
(0632) 821924 LONDON E18 

(01-505) 7724 
The Cen t re of Sound Euro-Ca lc N.S.C. C ompu t i n g Shops 
120 Nott ing Hill Gate 55/56 High Holborn 29 Hanging Ditch Q -Tek Sy s t ems L td 
LONDON W11 LONDON WC1 MANCHESTER 2 Daltry Close 
(01-727) 0511 (01 405) 3113 (061 832) 2269 Old Town 

STEVENAGE 
(0438) 65385 

A r d e n Persona l Compu t e r s R.D.S. E lec t r i ca l Compu t e r s For A l l 
166 Park Road (Po r t smou t h ) Ltd Romford Computer Shop Da t r o n M i c r o Cen t re 
PETERBOROUGH 157/161 Kingston Road 72 North Street 2 Abbydale 
(0733) 47767 PORTSMOUTH ROMFORD SHEFFIELD 

(0705) 812478 (0708) 752862 (0742) 585490 

3D Compu t e r s Compu t e r Plus Da tex M i c r o s 
230 To lwor th Rise South 47 Queens Road 193 Tarring Road 
SURBITON , WATFORD WORTHING 
(01-337) 4317 (0923) 33927 (0903) 39290 
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ZX81/ 16K SOFTWARE 
n STARTREK 1/ 

16K STARTREK: Exciting space adventure game 
including klingons starbases, phasors, 8 x 8 galaxy, 
4-levels of play, long and short range scanners, etc. 

SUPER-WUMPUS n 
16K SUPER WUMPUS: Can you hunt and catch the 
mysterious wumpus in his underground labyrinth? 
Intriguing underground adventure. 

ii GRAPHIC GOLF" 
16K GRAPHIC GOLF: Test your golfing skills on 
SILVERSOFT'S 18-hole golf course. Many hazards 
including lakes, trees, streams, rough, etc. 

II GAMES PACK 1 II 
16K GAMES PACK 1: Fantastic value for money, 
nearly 50K of programs on one cassette. Five games 
including "Real Time Graphic" Lunar Lander, Starwars, 
Hammurabi, Minefield, Mastermind. 

Prices: £4.95 each cassette; £8.95 any two . 

Programs wanted, excellent royalties. 

SILVERSOFT (Dept. CVG) 
40 Empress Avenue, llford, Essex. 
Tel: 01-518 0877 

"3D-MYSTERY MAZE II 
16K 3D MYSTERY MAZE: Amazing three dimensional 
maze. Walk through the maze in 3-dimensions, ultra-
fast machine code display, hundreds of different mazes. 

II II ZOMBIES 
Cn you escape from the man-eating zombies by leading 
them into the pits? 

VIC 20 SOFTWARE COMING SOON! 

Cheques/POs payable to "SILVERSOFT". 

Name 

Address 

CVG 4/82 
See us at Stand V20 

Computer Fair 

ICRO-8Q UK Subscription Dept. 
24 Woodhill Park Pembury Tunbridge Wells Kent TN2 4NW 
GET T H I S f r ee s o f t w a r e o f f e r w h e n y o u s u b s c r i b e t o M I CRO - BO ̶ T h e spec i a l i s t m a g a z i n e f o r 
T R S - 8 0 a n d V I D EO GEN IE . 
L OOK A T t h e p r o g r am s y o u g e t FREE w h e n y o u s u b s c r i b e . . . 
• L eve l I i n Leve l II ̶ C o n v e r t y o u r Leve l II T R S - 8 0 t o o p e r a t e as a Leve l I m a c h i n e . O p e n s a w h o l e 
n e w l i b r a r y o f s o f t w a r e f o r y o u r u se . 
• Cop i e r ̶ C o p i e s Leve l II S y s t e m t a p e s , i r r e s p e c t i v e o f w h e r e t h e y l o a d in m em o r y . C o p e s w i t h 
mu l t i p l e ORG p r o g r am s . 
• Z 8 0 M O N ̶ A l o w m em o r y , m a c h i n e l a n g u a g e m o n i t o r w h i c h e n a b l e s y o u t o i n se r t O P c o d e s , 
ed i t m em o r y , p u n c h s y s t e m t a p e s e t c . 
• I m p r o v e d H o u s e h o l d A c c o u n t s ̶ P ow e r f u l e n o u g h t o be u s e d b y a sma l l b u s i n e s s . 
• 8 0 C om p o s e r ̶ A m u s i c g e n e r a t i n g p r o g r a m w h i c h e n a b l e s y o u t o p l a y m u s i c v i a y o u r c a s s e t t e 
c o r d . 
• P lus T w o G am e s ̶ Poke r a n d C u b e (a v e r s i o n o f t h e Rub i k s c u b e f o r D i s k use r s ) 
a n d d o n ' t f o r g e t M I C R O - 8 O is n o w ava i l ab l e in m o n t h l y c a s s e t t e e d i t i o n as w e l l ̶ al l t h e p u b l i s h e d 
p r o g r am s e a c h m o n t h r e a d y t o l o a d o n c a s s e t t e . 

P lease e n r o l m e f o r a n a n n u a l s u b s c r i p t i o n a n d s e n d m e m y FREE c a s s e t t e p r o g r am . I e n c l o s e 
£ 1 6 . 0 0 • (maga z i n e o n l y ) o r £ 4 3 . 6 0 • (maga z i n e a n d c a s s e t t e e d i t i o n ) , 
( e n c l o s e y o u r c h e q u e / P . O . m a d e p a y a b l e t o M I C RO - S O a n d s e n d t o t h e a b o v e a d d r e s s ) 
S o f t w a r e o f f e r , a n d c a s s e t t e e d i t i o n p r i ces a pp l i e s t o U . K . r e s i d e n t s o n l y . O v e r s e a s s u b s c r i p t i o n r a t e s 
o n a p p l i c a t i o n . 

N am e 
BLOCK CAPITALS PLEASE 

A d d r e s s 

YC 4/82 
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SOFTWARE FOR THE VIC 20 

PR S O F TWAR E ̶ ded i ca ted t o t he f i nes t va l ue in 
s o f t wa r e f o r t he V IC b r i ng y o u PRCI : 

6 Programs on 1 casset te f o r on ly £7.50 

1. War! 

2. Smashout 

3. Blackjack 
4. Logic 

5. Pick-up-game 
6. Alarm clock 

You r ar t i l lery and de fences , the i r 
t anks ̶ a f i g h t t o t he f i n i sh . 
Co lou r , s o und and ski l l t o break 
t h r o u g h t ha t wa l l . 
V IC ' s b ig day . 
Break the co l ou r c ode be fo re 
V IC b reaks y ou ! 
M a t c h o f t he day? 
C lock , c h ime , a l a rm , snooze . 

A l l p rog rams run on the unexpanded VIC20 

Please send copies of PRCI at £7.50 each inc. p&p 

I enclose cheque/PO for £ 

NAME 

ADDRESS 

PR SOFTWARE 
28 THE FAIRWAY, SOUTH RUISLIP, 

MIDDLESEX HA4 ORY 

SPOCK: "Computer! Calculate the value of Pi to ten thousand decirr ai places' 
COMPUTER: "Working . . . -

CAN YOUR COMPUTER SPEAK? 
The WIDEBAND SPEAKEASY speech synthesiser adds voice 
response to any computer w i th a parallel port including PET, 
APPLE, expanded ATOM, HORIZON etc. 

for Only £69 + VAT 

-X- UNLIMITED VOCABULARY 

* EASY TO P R O G R A M 

LOW M E M O R Y OVERHEAD 

C O M P L E T E MANUAL WITH 
DICTIONARY, SAMPLE 
SOFTWARE AN D TUTORIAL 
ON SPEECH PRODUCTION. 

Aiso includes tugh flux speaker and power supply, all housed in hi<jh quality wood 
cabir.o; with volume control and rear pitch control 

Programmed with simple phonetic codes A pan from the obvious applications of 
voice response m manufacturing, testing, blind terminals etc . this product also 
teaches a great deal about linguistics and speech production. 

Software is available in BASIC and 2-80 and SS02 assembly for direct input in 
PHONETIC SPELLING closely related to the ARPABET international phonetsc alphabet. 

For your nearest dealer contact: 

UWXEBVXNU PRODUCTS. CAMBRIDGE RD. 
ORWELL, ROYSTON.HERTS TEL'0223 208017 
A subsidiary of Sands-Wluteley Research and Development 

ZX81 MEMORIES 
w i t h a DIFFERENCE 

ANNOUNCING THE END OF THE FLOPPY RAM PACK' - Now. t<x the first TO, 
all yoo ne*<l :o fit op io a lull 56K o i iow po*ct memory INSIDE you- ZX81 'a >s 
normal wi th more expensive p<-so«a: comput*;*). a scfov«lriver. £jqtxfience lias 
shown :h,'t ih« two comnvinftst causes of ZX81 memory add-On failure Afo 

J. Lacl- o l ngid-ty .11 the connection to rh« expansion port. 
2 Inadequate regulated powc: supply. 

Both thPW p-o&'jfmj haw been overcome wish our kv.v-power. internally f n t " g 
INCREMENTAL acti MAXIMEM memono* 

INCREMENTAL 1.2 
The iruV exWndaiJle memory system that su i t s you off at a twice you c.m j l f o rd Ixit 
places no restrictions on your future expXi j ion. 
• EASY TO f i t The uniquely rlesiyneri hoa>d plugs straight to the existing 
microprocessor (CPU) SOC*et on ?X81 board I See page 162 of ZXS1 manual) SO. 
fptowing instructions provided, you vmp'.y open uD the ?X$1 case, unplug the 
CPU and plufl it into the morrxxy boord. then p\ i() the memory board -nto the 
vacant CPU soctct . four adtftiofta* bolts l i t through blessing hotel in 2X81 board 
to give rif lkl i ly/rei jbi l i ty. S imp* to follow mtruct ions mates ChilSs play of 
f i t ted lane removing}. 

• TRULY EXPANDABLE Cxpandabte up :o t6K bytes in increments of 2 * Simp* 
bv lAt&ging memo/y ch.ps - but do«s <V)t stop the'el Plug and socket switches 
a low runnng in con/unction w . h external memory add ons e.g. wi th Sinclair 
16K HAM pack to give up to 32K and w-th 32K arx! (UcVs to S'.-e up to -WK 
and 56K (max p o » l rcspCCtl\«>v. fu l l m.-.ttuctions provided. 

• ULTRA LOW POWER A fuTl !6K takes typicaJy less po.vor than existing IK 
SincJa--' RAM (about 40mol. 

• ECONOMICAL trtciemental 1 ? with one 2K chip gr/ ing 3K of RAM costs only 
C16.J3 Iplu' VA71 and yo<J won' t have to thro-/, it away when you w»nt rrvsro 
memory. 

• MONEY 8ACK GUARANTEE Return w i t hn t-s days of rccc.pt secures fuU 
refund of price of <>oods 

Introducing the new -
MAX IMEM 1.1 
The 2X81 m»;rOproc««or can atJaress a maximum ol 6-iK Of memory tfrocdy. More 
than this would require frequent additional statement* in programs to switch between 
Afferent memory banXs. 8K of this 64K c$ a.-eady taken up by the SncLiir ROM 
(con;3in*ig the Operating system program and Base interpreter) thus leaving o 
maximum RAM copacly of S6K : - WK-8X). The MAXIMEM 1.1 attains t h * upper 
limit in on® bound by utilising the latest i-'i li-gl> density, ultra-low-powcr memory. 
Boa;d design -s f.mp'.ar and fitting identical to the Incremental momory deschbnd 
jbovc. 

0r<Je<S and erxjuirms to: East London Robot ics. Fintandio House. 14 Darwel l 
Close. East Ham, London EWBT. Or caE us on 01-471 33C8. 

Quantity Item 
ORDER FORM 

Price per item Total 
Incremental 1.2 socketed for max of SX £10.50 

Incremental 1.2 socketed V max of 16K £11.50 
2K CMOS $116 memory Chips £4.93 
Maximem 1.1 56K memory £93.60 

¦ 15% VAT 

TOTAL 
NOTE; Postage EOp for orders under £1S 
I enclose a cNsquo/poStOl order ooyaWe to East London Robotics fo-r £ 
Name: " ! 
Address: 

NOW YOU 
CAN LEARN 
STATISTICS 

ON YOUR 
ZX81 (16K)! 

The first true computer-assisted learning programs for Statistics, 
on the ZX81 and sold on high-quality cassettes. 

Step-by-step learning method 
Ideal for use in schools, colleges, and for any ZX81 users 
interested in furthering their education. 

Now Available 
PROBABILITY THEORY - 3 COUNTING RULES. 
COUNTING AND THE PROBABILITY OF AN EVENT WITH 
DISTRIBUTION HISTOGRAMS. 
MEASURES OF CENTRAL TENDENCY. DEVIATION AND 
VARIABILITY - MEAN, MEDIAN, MODE, STANDARD 
DEVIATION ETC. 
CHI-SQUARE AND CONTINGENCY TABLES. 
FISHER'S EXACT TEST. 

These are the first five in this series of over twenty tapes. 
CASSETTES ONLY £7 EACH (OR €33 FOR FIVE) 

INCLUDING FREE WORKBOOK ! 
ONLY AVAILABLE FROM: 
ALTIM TRADING LIMITED 

29 ENDELL STREET. COVENT GARDEN 
LONDON WC2H 9BA 

Tel: 01-836 3309 
Persona! Callers welcome (by prior appointment! 

ORDER NOW! Please allow up to 28 days for delivery. / 
Please make cheques payable to: ALTIM TRADING LTD. y f , c y 

State number of tape(s) required ty <5 
(at £7 each, or £33 for five) O 
or send S.A.E. for further details of / C k X 
this series, to address above. ^ 

1. 
2. 

3. 

4. 
5. 
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4K GRAPHICS ROM 
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Some of the graphics now possible on the ZX81. 
See other page (4K Graphic ROM) 

d f t r o n i c s 
See us at Stand V4 

Computer Fair 

/ YOUR COMPUTER. APRIL 1982 10 



ZX 80/81 HARDWARE/SOFTWARE 
ZX KEYBOARD 

Now with repeat key and facilities to add numaric 
pad. The keyboard has all the 80/81 functions on 
the keys, and will greatly increase your pro-
gramming speed. It is fitted with push type keys as 
in larger computers. 
The keyboard has been specially designed for the 
Sinclair computer and is supplied ready-built. It 
also has facilities for 3 extra buttons which could 
be used for on/off switch, reset, etc. £27.95. 
Numaric add on £10. 

4K GRAPHICS ROM 
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 there 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. This holder is 
fitted with a 1K/2K RAM and can be used for user defineable graphics so you can create your own 
custom charactor sets. £29.95. 

MEMORY 80/ 81 
16K RAM 
Massive add-on memory for 80/81. £32.95. 
16K KIT-A-KIT VERSION 
of a 16K Ram. Full instructions included. All memory expansions plug into the user port at 
the rear of the computer. 16K RAM £42.95 16K KIT £32.95 
2K & 4K RAM 
Static Ram memory expansion for the 80/81. They both work with onboard Ram i.e. 4K plus 
onboard = 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 
£14.95. 4K RAM £19.95. 
IO PORT 
Interface your computer with the real world, our IO port has holders to add up to 6K of RAM. £12.95. 

16K 81 SOFTWARE 
As seen at the ZX Microfa i r . 
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/right/up/down. Full size 3D graphical representation. £3.95. 
CENTIPEDE. This is the first implementation of the popular arcade game on any micro 
anywhere. Never mind your invaders, etc., this is positively stunning, the speed at which this runs 
makes ZX invaders look like a game of simple snap. £4.95. 
Graphic ROM Software Centipede. The graphic ROM version of our popular Centipede game. The 
only real version of Space Invaders on the ZX81. 
^ m m m 23 Sussex Road, Gorleston, 

A M ^ ^ mm. m * * Great Yarmouth, Norfolk. 
T r n WW I I * Telephone: Yarmouth (0493) 602453 
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SPACE F IGHTER 
(6K + 3Kgr) 
Super High-speed "Defender" 
game. 5 types of intelligent aliens. 
Repeating laser cannon, smart 
bombs, hi-score, rankings, bonus 
pts., 6 skill levels. Exciting 
sound effects - £8.95 

COWBOY S HOOT - OU T 
(12K) 
Full feature, two-player, arcade 
shooting game. .Cactus plants, 
moving chuck wagons, animated 
cowboys Superb graphics & 
sound £6.95 

WARLORDS (12K) 
Another hi-speed arcade game with 
the medieval touch. Defend your 
castle & destroy your opponent's. 
Play against computer or other 
player. Exciting graphics. £6.96 

M U N C H Y M A N (6K> * 
Outrun the munchers (or puckmen). 
Eat your way to a high points score 
and confrontation with the SUPER-
MUNCHERS!" £4-95 

ATOMSTORE (12 K +) 
General purpose 'database' filing & printing pro-
gram. User-defined fields. Variable field & record 
length. Highly economical. Use for names & ad-
dresses, product lists, price list - any data file. File 
s e a r c h , p r i n t i n g & s a v i n g options. 

£8 .35 

ACORN 
ATOM 

CHESS <12 K> 
Improved graphics, plays back or white, mid-game 
level changes, look ahead up to 8 moves, offen-
sive, normal & defensive play. 10 sub-levels, castl-
ing, "En passant" by player. Rejects illegal moves. 
Take back moves & action replay wi th take-over. 
Set up problem games. 

ONLY £9 .95 

ASTROBIRDS <12K) 
NEW version of this incredible 
GALAXIAN style game. Fantastic 
•sound effects! Screaming missiles 
& swooping bird-men. NOW 
DOUBLE SPEED OPTION . The best 
game on the market. 
£8.96 

I NVADER FORCE (12K> 
Terrific version of 'Space Invaders' 
4 types of invaders, mother ship, 
great sound, hi-score, 6 skill levels. 

£8.96 

LUNAR LANDER (12K) 
Superb version of this axade game, 
incl. long & short range scan, 
limited fuel supply. £8.96 

3D ASTERO IDS !6K + 2Kgr) 
Steer through the rolling, hurtling 
asteroids. Excellent real life 
graphics. £8.96 

M A R T I A N S (12K + VIA) 
Use your force field to stop them 
landing. Beware the imposters. 
Needs quick reactions. £7.96 

CONSTELLAT ION 
I12K + Fl.Pt) 
Turn your ATOM into a telescope. 
View the stars from any point in the 
N.Hemisphere. 448 stars in 50 con-
stellations instantly plotted against 
the night sky. Zoom in & out, raise 
& lower angle, rotate clockwise & 
anti-clockwise. £6.96 

EXTRA MEMORY - Low power chips 
as recommended by Acorn 2 x 2114L ̶ £3.25 
WRITTEN ANY PROGRAMS? - WE PAY 20% ROYALTIES! 
'••SPECIAL OFFER - Deduct £1 per cassette 
when ordering 2 or mo re . " * 

Please add 55p/order P & P PROGRAM POWER 
+ VAT @ 15% 5, Wensley Road, • " V !JSi 

Leeds LS7 2LX. ^ * 
Send Sae for FULL CATALOGUE Tel. (0532) 683186. ™ 

K Acorn Atom 
ATOM v' 

ADVENTURE 
ALL THE EXCITEMENT, 

INTRIGUE AND FRUSTRATION 
OF A MAIN-FRAME ADVENTURE! 

C R A MM E D INTO A 12K A T O M 

Explore the tortuous forests, dark caverns & castle dungeons. 
Beware the maze of twisting tunnels and the desert wastelands. 
Outwit the predators. Rescue the PRINCESS and carry off the 
treasures. 

Great skill & imagination are required to play this excellent game 
b you may still never exhaust all the possibilities. By devising 
methods of condensing messages, the author has been able to 
include many features which would otherwise be available only 
on much larger computers. 

Start your Adventure now - £8.95 
( - VAT & 55p P & P> 

from. 

P R O G R A M P OW E R 
5, Wensley Road, 
Leeds LS7 2LX. 

(Tel. 0532 683186) 

PROGRAMMER'S TOOL-BOX 

packed 4K EPROM (fits Utility Socket) containing:-
BAUD CASSETTE OPERATING SYSTEM 
Visible Load and Save routine 

PLUS •TRACE(X) 
• STEP 
FIND 
VAR 
LVAR 
AUTO X,Y 
RENUMBER X,Y 
DELETE X to Y 

('VIA chip required) HEX 
IHEX 

̶ controlled execution, line no. display 
̶ single step execution 
̶ any string of chars, in program 
̶ list variables 
- print variables 
̶ automatic line numbering (any start, any step) 
̶ any start, any step 
̶ any range to line nos 

- Hex and ASCII Dump. 
- Hex Dump in Instruction format. 

PLUS Additional BASIC statements 
READ.DATA & RESTORE 
KEY X ̶ scans keyboard-input to variable 
INKEY $X - scans keyboard-input to String vanable 
IF . . . THEN . . . ELSE 
WHILE ... . ENDWHILE 
CURSOR X,Y 
ON ERROR 
BEEP X,Y 
ZERO 
POP 
STOP 

̶ position cursor as required 

̶ sound a note-any duration, any pitch 
̶ 2eroes all basic variables 
̶ close out sub-routine 
̶ Useful debugging instruction. 

Suitable for any memory size. Greatly enhances the Atom's existing facilities 
Real Value at £ 24 . 50 +VAT & 25p P&P 

5, Wensley Road. Leeds LS7 2LX 
Tel. (0532) 6 8 3 1 8 6 

Send S.A.E. for details 
& full catalogue. 
(State Atom) 

M 
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COMPUTER USER AIDS 
** ANNOUNCE THEIR OWN UK101 DISK SYSTEM ** 

1. Double sided PCB. 2. Cables to and f rom UK101 and disc. 3. No soldering ̶ ready built. 
4. Complete w i t h DOS. 5. Simply add drive. 6. Absolutely NO extras required. 7. Includes PSU as well! 

A t a pr ice w i t h i n the reach of everyone: on ly £143+ VAT (disc dr ive extra) 

* Orders are now being taken 
* RESERVE your system NOW! 
* Send NO CASH until advised 
* User group members have priority 
* Disc drives at discount rates 

SOFTWARE FOR 
UK101 - ACORN 
ZX81 - VIC 
Send SAE for complete library 

SPECIAL OFFER 

Fantastic price reductions on ALL Epson and Microl ine Printers 

LOOK - EPSON MX80(T) - £329.00+VAT 
EPSON MX80FT - £359.00+VAT 

Wi th FREE paper wi th every unit ̶ and discounts go right through the range. 

EVEN EPSON MX100 - £529.00 + VAT 

See us at Stand 428 
Computer Fair 

BARCLAYCARD AND ACCESS WELCOME 

14 CHARLTON ROAD, ROMFORD, ESSEX RM2 5BD. Tel: (0708) 64954 

JRS SOFTWARE 
19 WAYS IDE AVENUE , WORTH ING , SUSSEX, BN13 3 J U 

TELEPHONE WORTH ING 66631 (Even ings and Weekends on ly ) 

16K R AM PACK £3S <»63.95> WHY PAY 
MORE Ful ly bu i l t , t os ted and gua ran teed 

Black ease 
No ' wobb l e ' p r ob l ems - f u l l y suppo r t ed by ZX8 l 
Ful ly c ompa t i b l e w i t h pr in ter e tc . e t c . 
Full r e f und if no t de l i gh ted 

I Please allow 14-21 days tor delivery] 

An ESSENTIAL addition to your 1K RAM 2X81 (or 2X80 8K ROM) 
(please state wh ich when ordering) 

(written by PAUL HOLMES) 
Provides the following additional facilities: 
Line renumber - you state starting number and increment value. 
Search and replacc changcs every occurence Of a character as you require. 
Free space ̶tells you how many free bytes you have left 
SPECIAL GRAPHICS ROUTINES 
Hyper graphics mode - graphics never seen on a ZX81 before. 
Open ̶ instantly sets up as many empty print lines 3S you require. (IK version only) 
Fill used in conjunction with OPEN fill;, your screen instantly wi th your 
specified charactcr 
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 l 
All these routines are written in machine code and together take up only 

BYTES of your precious RAM an incredible achievement!! 
The price is incredible too! ONLY £ 3 . 9 5 ( S 7 . 9 0 ) for cassette, including FULL 
instructions arid example programs. 
ALSO available 16K version ONLY £4.95 <W.90) which includes all the above PLUS:-
GOTO's and GOSUB's included in line renumber. 
Search for and list every line containing specified character. 16K VERSION 

CASSETTE profe»».on»ny recorded by SOUND NEWS STUOIOS 

GAMES PACK - g̶t Otis for rahro! . 5 x 16K programs PLUS 2 x IK programs g^H'.-j 
3-D Bat t le (M / c o d e - I K I ̶ Fast mo v i n g space ba t t l e w i t h c on t i n uous coun t d o w n 1(1-BOH 

of energy un i t s le f t . 
Ci ty B omb ( M / c o d o - I K l ̶ Des t roy the bu i l d i ngs and land your p l an * . Your l ue i 

has near ly gone and you c i rc le the c i t y l owe r and l owe r . 
Warp War * (Basic ft M / code - tSK ) - F e a t u r e s real ist ic spaco-c ra f t moved by M / c o d e fo r 
(p rev ious ly so ld a t M i c ro fa i r w i t h instan*. response. 
Swee t Too t h for £4 95) 

Snako (Basic 1 SKI - A game o f t hough t and sk i l l Pass t h r o ugh al l the ma r k ed 
(prev ious ly so ld at M i c r o f a i r squares w i t h o u t c ross ing or doub l i ng back o n you r pa th , 
for £3.95) bu t w a t c h ou t for t he expand ing b lack b lob . 
Swao t T oo t h (Basic t r M / code -16K ) ̶ M . c o d e rou t ines used to move your ta t face r ound t he 

screen and gobb le the swee ts . 
PLUS S la l om and Black Ho les (p rev ious ly so ld toge the r for £4.95) 

CUSTOMERS PLEASE NOTE Paymen t may be made in S ter l ing (Money Order avai lable a t 
you r bank ) or SU-S. (U .S .A . cus t ome r s on ly ) . 

2 DAY SHOW 

3RD ZX MICROFAIR 
C E N T R A L HA L L , W E S T M I N S T E R , L O N D O N SW 1 

Fr iday 30 t h Ap r i l 1982 ( 1 2 . 3 0 - 8 . 3 0 pm ) 
Sa t u r day 1st M a y 1982 ( 1 0 . 0 0 - 6 . 0 0 pm ) 

E V E R Y T H I N G FOR T H E Z X 8 0 / Z X 8 1 
• The ZX MICROFAIR is a market-place which does for ZX products 
what your local market does for fruit and veg - it gives you good 
quality, wide selection and low prices in a friendly, informal 
atmosphere. 

• The show is run by other ZX users at low cost to you and to 
exhibitors, so you get bigger discounts and the chance to see the small 
supplier and prototypes as well as leading firms {Sinclair Research will 
be there). 

• The ZX MICROFAIR is the only show EXCLUSIVELY for ZX products 
and services. You'll be amazed at the wide range ̶ it's a real 
Aladdin's Cave of software, hardware, books, mags, educational and 
user groups and all for the Sinclair. 

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 
• Choose from hundreds of programs in BASIC and M/C ̶ arcade 
games, chess/board games. Adventure, educational scientific, 
business, home finance and many NEW programs. 

• Thinking of hardware expansion? See them in action first. Selection of 
K/Bs, budget memory, I/O, sound, colour, hi-res, graphics, speech, 
discs, printers and new products all within your price range. 

• Bring and Buy Sale, Buffet and Showguide. 
• Nearest tube: St. James' Park 

LOW PRICE ADMISSION: AdultS-60p, Under 14-40p 
Under 10s (with mum or dad) Free (they'll answer technical queries) 

Advance Tickets: (Friday only) Adults-£1, Chiidren-50p 
(cheques payable to ZX MICROFAIR) available from: 

Organiser: Mike Johnston, 71 Park Lane, Tottenham, London N170HG 
(Apologies if you had to wait to see the last show. 

That's why we've made it a two day show). 
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OPENED -JUST OPENED -JUST OPENE 

• LONDON'S • 
HOME COMPUTER CENTRE 

ACORN BBC 
v///////umiimmmmm^ 

mmmammanmm 

PET VIC 

GAMES-HOME FINANCE-EDUCATION 
• ALL YOU NEED • ALL EXPLAINED 

There's a fantastic choice of home computers on 
he market today. Each one brilliant in its own right 
But which one's right for you? 
The jungle stops here! At Microstore, we'll 

understand your requirements and advise you 
on the best model. 
From business or household management, to 

education or entertainment, there's something for youT 
Hundreds of items and accessories on display. 

Come and see them before you buy 

M I C R O S T O R E ̃ 
• 327 • KING'S ROAD • LONDON • SW3 • 

• PHONE-01-352-9291 • 
M I C H O S T O I 7 E 
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YOUR LETTERS 
WHITE ON WHITE 
J j s soon as I had bought my Vic-

20,1 started to hunt for software 
for it. The first book I found was 
Basic computer games by D Ahl. 
To adapt them for the Vic, I had to 
give the screen sizes a good deal of 
thought ̶ imagine what 24K Star 
Trek would be like with 22 columns 
̶ but I should not really have 
expected anything else. 
This left me still needing to find a 

book written for the Vic. On the 
shelf of my local computer shop 
Getting acquainted with your Vic-20, 
by Tim Hartnell, published by 
Interface, seemed to fit my require-
ments perfectly. I gladly paid the 
£5.95 for this small paperback. How 
wrong I was ̶ after entering just 
four programs. I realised the mistake 
I had made. 
First, there was Labyrinth: despite 

correcting the mistakes according to 
the loose sheet supplied with the 
book, I s t i l l found other 
programming errors, not to mention 
the typing mistakes. When run, I 
obtained a sec of jumbled letters that 
ran from one syntax error to the 
next. I then entered the version of 
life. A very important semicolon was 
missing, causing the program to run 
off the screen. 
Still trying my best to come to 

terms with this book, I entered 
Space Raider. The stars and the 
spaceship were white ̶ perfectly 
normal, except that the background 
was also white. Poke 36879,8 
rectified this oversight. 
By now, I had given up, but a 

friend of mine decided to enter 
draughts. There seemed to be 
terrible problems with his array. 
However many times I checked the 
listings I could find no fault on my 
friend's behalf. The problem seemed 
to be in lines 5110 and 5150 ̶ the 
formula was outside the specified 
range ̶ even though I had changed 
the mistake given on the extra sheet 
in line 5150. 
In fairness, some of the advice 

offered by the book is reasonably 
good, although it occasionally has a 
flavour of the ZX-81 about it. For 
example, it mentions that you can 
use line numbers up to 9999. That 
may be true for the ZX-81, but for 
the Vic-20 10000 is perfectly 
acceptable. M f l f P o t l e r > 

Rudlow, 
Wiltshire. 

ROUGH RESPONSE 

/
read with real horror the state-
ment made by Tim Hartnell in 

Response Frame in the February 
1982 edition under the heading 
ZX-81 Problems: "Cleaning the 
contacts very gently with emery 
paper". 
I would like to point out that you 

should never use emery paper on the 
printed-circuit board contacts as it 
can damage and wear away the 
covering of gold. I have been in 

computer engineering for some years 
and I have always cleaned the 
contacts with an ordinary ink or 
pcncil rubber which must be grease 
free. 
The way to use it is to rub the 

rubber over the contacts very lightly 
and if the rubber is clean of grease 
and oil, the deposit left will fast blow 
away. 

Ian Wallace, 
Enfield Lock, 

Middlesex. 

SINCLAIR'S SINS 
y experience of the ZX-81 

Iwl supports B Taylor's letter in 
the February issue of Your 
Computer. From July to November 
last year I received n.any assurances 
and five replacements for my first 
ZX-81. All these had the well-known 
fault, 
SQR 0.25 - 1.3591409 
together with others, for example: 
SQR (0.5 ' 128) 
SQR (0.25 ' 256) = 436.7852 
SQR (0.125 * 512) 
1 - 1E-10 = 3 
1000 - 1E-10 = 1024 
Since the distributing organisation 

was not able to find me a ZX-81 
without these faults, I was informed 
that the ROM would be replaced. 
When I received the machine on 
December 23, after this repair, there 
was a different set of faults, for 
example: 
SQR 0.25 = 0.46901423 
SQR (0.5 ' 128) 7.5042276 
SQR (0.125 * 512) = 7.8525394 
SQR 4 = 1.8760569 
SQR 64 = 7.5042276 
I returned this ZX-81 on 

December 31 with, as usual, full 
details of the faults. I have, to date, 
received no repair, replacement or 
explanation; I have been sent an 
acknowledgement. 
I hope D Adamson ̶ see letter in 

the same issue ̶ is not being 
complacent and has checked his 
ZX-81 for arithmetic faults. I 
question whether the ZX-81 is 
suitable for use in schools while these 
faults and others persist. 

H Hack, 
Henley on Thames. 

INFALLIBLE ZX-81 

/
' an Copestake in Your Letters, 

February 1982, opens with the 
statement "Computers do not make 
mistakes? My ZX-81 does He 
should not blame the computer for a 
program error. 
The various points he raises are 

explained when you realise that the 
computer works in binary and not 
decimal, even when decimal is read 
in it has to be converted to the 
binary scale. Only numbers which 
are integral powers of 0.5, such as 
0.25 and 0.0625 will give a finite 
number of digits. All other numbers 
under unity correspond to recurring 
series. 
Thus, when such numbers are 

entered into the computer, they arc 
rounded off to fit into the finite 

space allocated to storing the 
number. The program must be 
written to take this fact into account. 
The computer may not round off the 
way that will give the right answer 
when converted back. 
Ian Copestake must have 

experienced this in line 20 because 
he wanted the interval to cover the 
range 0 to 1. If, however, the 
program had asked this, line 30 
would have printed out up to 0.95 
because the rounding off meant the 
numbers involved were slightly 
higher than needed. 
However by increasing the range 

to a maximum of 1.01 as has been 
done in the program, the extra term 
of 1 is printed. I f this had been done 
in lines 60 and 120 the first and third 
sets would have been completed. So 
that the evaluations match, you must 
ensure that the rounding off of the 
binary is done correctly. That can be 
done i f a similar procedure 
modification is added to line 200 by 
writing 
Y - INT (10'X* 0.01). 
With regard to the plot statement, 

which plots to the nearest integer, 
when a 0.5 is involved the nearest 
integer is equally likely to be up or 
down. So, the results obtained arc 
quite consistent. I f it is important to 
always round in one direction, the 
program must include an instruction 
which will do this. 

C E Stephenson, 
Wimborne, 

Dorset. 

RAM FEEDBACK 
l £ # i t h reference to Stephen Adams 
WW recent review of ZX-81 
memory extension packs: our 32K 
RAM pack docs run with the 
standard ZX-81 power-supply unit 
sold with the machine. Sales of 2,000 
of these expansion boards prove this. 
We are still selling 400 per month. 
Only 17 extra power-supply units, 
less than one per cent, demanded by 
customers. 
As for the poor quality of the edge 

connector, we have changed out 
supplier. From April, we will be 
housing our RAM packs in an 
injection-moulded plastic case, to 
match the Sinclair ZX-81. The 
device will no longer suffer from 
'wobbling' problems. 

Audio Computers, 
Southend-on-Sea, 

Essex. 
• The ZX-81 power-pack was 
tried without success on the 
Audio Ram pack reviewed. As all 
the power is fed through the edge 
connector Aud io ' s improve-
ments may solve this. 
Audio's own installation notes 

read: "You might find you tend to 
lose data after 6pm. This is 
becausc the drop in the mains 
voltage in your area is too 
cr i t i ca l " . 
Al ter ing mains power packs is 

dangerous i f you do not know 
what you are doing, so we did 

not recommend this modifica-
tion to those who did bui ld the 
kit . 

Stephen Adams. 

CUBE CORRECTION^ 

7he Cubcmastcr program from 
February Your Computer is the 

oest software-listing I have yet seen 
for the ZX-81. Unfortunately, a 
couple of bugs crept in. 
Line 550 should read 

LET C$ • "RBWGYO" 
and in lines 4280, 4290, 4300 and 
4310 the space should be taken out 
five characters back from the edge of 
the listings, that is the LS, LS, US 
and US should be closed up in the 

Graham Mitchell, 
Bromborough, 

Wirral. 

SILENT RUNNING 
^ i n c e submitting the Silent 
flir Running program for the 
March pub l i ca t ion I have 
discovered that the earlier ZX-81s 
had a faulty ROM which gave an 
inaccurate value for .25 ** 2. 
Recently Sinclair has modified the 
ROM to give the correct answer, but 
in doing so has moved some of the 
subroutines including the one in my 
program for in i t ia l i s ing the 
submarine's position CD 19 15. 
A book by Ian Logan claims that 

this routine is moved up the ROM 
by four bytes and now begins at 
15 ID. So i f anyone has had 
difficulty in running this program 
perhaps they would like to correct 
the listing for their ZX-81 to read: 
16585 CD 1D 15 

3E21 
CD 1D 15 SANicholls, 

Kenysham, 
Bristol. 

FEMINIST INPUT? 
M # h y is microcomputing a male 
WW preserve? There were 13 girls 

at Surrey's Rcigatc County in 1956 
doing A-level mathematics, and only 
nine boys at the Grammar school. 
The very first person to go through 
our school in 1904, graduated with a 
mathematics degree 10 years later 
and taught it until she retired in 
1956. The applications of a micro 
for women are wide. 
I am no longer married, but in my 

experience most women handle the 
budget, fill in tax forms, rent and 
rate rebate forms; keep a stock of 
food, cleaning materials, children's 
play materials ̶ a list of stock which 
would make an office manager reel 
in disbelief. 
As soon as I can, I shall write 

programs, cover all these areas and 
some for my daughters to use for 
their needs. Perhaps in a few months 
I shall write an article entitled 
"Micros ̶ a feminist input". 

Carol Whiteside, 
Alfred Road, 

London. H 
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Purpose-designed recorder aims 
to make light of loading 
THE ECR-81 is a cassette recorder 
designed specifically for micro-
computers such as the Sinclair ZX-
80/81. It is fitted with a long-life 
head suitable for TDK high-bias 
Super Avilyn cassette tapes. Output 
level is preset, eliminating the need 
for volume adjustment. A write-
protect microswitch avoids data loss 

through accidental tape erasures. 
The controls include fast forward 

and rewind tape search. Supplied 
with mains lead, D IN connector and 
certification tape, the ECR-81 costs 
£47.50 inc lud ing VAT f rom 
Monolith Electronics Co Ltd, 5 to 7 
Church Street, Crewkerne, 
Somerset. Telephone 0460-74321. 

Monitor for Sinclair 
A V D U M O U S I N G designed specially 
for the ZX-81 has been introduced 
by Crofton Electronics Ltd. The 
unit comprises a refurbished 9in. 
Motorola monitor complete with its 
own power supply, a full-size 
QWERTY keyboard and the 
housing itself. 
The keyboard incorporates a video 

amplifier which allows output to be 
fed directly to the video monitor. 
Two 3.5mm. jack sockets are 
provided for the connection of a tape 
recorder. 
A ZX-81, 16K RAM pack and 

power supply will all fit inside the 
housing. A mains terminal block 
enables customers to use their own 
power supplies to run the ZX-81. 
The housing costs £80 plus VAT 

with a used cathode-ray tube, or £90 
plus VAT with a new tube. Anyone 
wishing to buy the housing with a 
ZX-81 already installed will be 
charged an additional £7.50, and will 
have to part-exchange his own 
ZX-81 and power supply. 

Your fingers wi l l do the running 
at the computer Olympic games 
BRITAIN'S first Olympics to be simu-
lated on computer takes place in 
conjunction with Apple '82 ̶ the 
national Apple user convention ̶ at 
the Fulcrum Centre, Slough, 
Berkshire, on June 5 and 6. The 10 
events feature the 100m., 400m., 
1500m., 100m. hurdles, long jump, 
shot put, high jump, discus, javelin 
and pole vault. Each competition 
will be projected on to a giant TV 
screen using graphics operated from 
the computer keyboard. 
Derek Meakin, chairman of the 

Apple Olympics organising 
committee, said: "We have chosen as 
the ultimate test of skill a multi-
game program called Olympic 
Decathlon. It has been written by a 
computer genius, Timothy Smith, 
who has created vividly-animated 
graphics of athletes whose limb 
movements are controlled by using 
either a microcomputer keyboard or 
the games paddles. 
"A good deal of skill is needed. In 

each event you interact with the 
animation in real time, which means 
that every second counts. The 
current world record for the various 
events is fed into the computer and 
points arc awarded depending on the 
time it rakes to complete the course 
or the length of the "throw". 
Heats for the computer Olympics 

will be monitored by computer clubs 
throughout the U.K. Information 
about the heats and the finals can be 
obtained from Derek Meakin, 
Europa House, 68 Chester Road, 
Hazel Grove, Stockport, Cheshire, 
SK7 5NY. Telephone 061-456 8383. 

Crofton Electronics Ltd is based at 
35 Grosvenor Road, Twickenham, 
Middlesex, TW1 4AD. Telephone 
01-891 1923/1513. 

Tigress has 
triplets 
THE TIGRESS, a triple-processor 
microcomputer, is being released on 
to the British market by Tangerine. 
A disc version running CP/M should 
be available towards the end of the 
first quarter of 1982, together with a 
number of standard CP/M software 
packages. A non-disc version, 
costing between £600 and £800, will 
also be released shortly. 
A Z-80A with 64K RAM runs a 

disc-operating system such as CP/M, 
with a 6809 chip handling I/O and a 
dedicated graphics processor. The 
graphics processor controls a display 
memory of 96K RAM which is 
completely programmable. 
The 6809 chip is loosely coupled 

to the Z-80A via a full-duplex eight-
bit parallel port. Both the Z-80A and 
6809 system buses are available for 
expansion ana ihe 6809 is com-
patible with Microtan peripheral 
boards. 
The Tigress wil l be sold by 

Tandata Marketing Ltd, Forehill 
Works, Forehill, Ely, Cambridge-
shire, CB7 4AE. Telephone 
0353-61161. 

Floppy disc for 
Acorn Atom 
ACORN COMPUTER has launched a 
5.25in. mini-floppy disc unit for the 
Atom. Based on the Olivetti OPE 
FD-501 drive, the unit costs £345 
including VAT and gives 92K of 
storage on a 40-track single-sided 
disc. The disc controller uses an Intel 
8271 chip while the controller card 
has 4K DOS ROM and 3K static 
RAM. 
More information is available from 

Acorn Computer Ltd, 4A Market 
H i l l , Cambridge, CB2 3NJ. 
Telephone 0223-312772. 

ZX-81 booklet 
THE RAPID Reference Series booklet 
for the ZX-81 is designed to 
complement the official manual. It 
provides details of the ZX-81 
keyboard character positions, print 
co-ordinates, string functions and 
graphics character set as well as 
notes on editing and machine code. 
The Rapid Reference Series 

booklet for the ZX-81 costs 55p ̶ 
postal order or cheque ̶ from 
Softest, 10 Richmond Lane, Romsey, 
Hampshire, S05 8LA. 
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NEWS 
It's the name that counts with 
structured Comal-80 language 

The U-A/D interface card for the Apple II includes an eight-channel high-
speed 12-bit analogue-to-digital converter, 16 digital I/O lines and four 
counter timers. The AID output is buffered and read into the computer 
via the control board as two eight-bit bytes. The control board provides 
eight input channels to the AID and can afro accept 16 single-ended 
inputs. Comprehensive documentation and sample programs are 
included. Full details from U-Microcomputers Ltd, Winstanley Industrial 
Estate, Long Lane, Warrington, Cheshire, WA2 8PR. Telephone: 
0925-54117. 

More for school ZX-81s Experts and 
beginners can 
benefit from 
summer school 
THE LONDON Computer Summer 
School is offering a scries of weekly 
courses in microcomputing. 
The courses are offered at 

e lementary, intermediate and 
advanced levels to cater for people 
with all levels of experience. The 
elementary course should enable the 
novice to write simple programs in 
Basic. It covers an introduction to 
computer programming, variables 
and storage, simple loops, flow-
charting and an introduction to 
graphics. 
The intermediate course covers 

subrout ines and funct ions, 
sequential file handling, matrix 
commands, sorting, graphics and 
debugging techniques. The 
advanced course includes Basic 
dialects, random-access f i les, 
structured programming techniques, 
introduct ion to assembler and 
machine-code programming ana 
interfacing with the real world. 
Commodore's Vic-20 is used as the 

standard machine in the school, with 
one machine for every two students. 
Each class has a maximum of 16 
students and is taught by a qualified 
lecturer. Trained assistants are 
available to help students with 
practical work. 
Anyone over the age of 13 can 

attend the courses, which arc held at 
Middlesex Polytechnic's Trent Park 
site in Barnet, Hertfordshire. A 
brochure describing the courses is 
available f rom The London 
Computer Summer School, 
Mortimer House, 37-41 Mortimer 
Street, London, W I N 7RJ. 
Telephone 01-886 4292. 

Ave SOFTWARE is marketing 12 
educational programs for the 16K 
ZX-81. Seven of the programs arc 
part of AVC's Hangman series and 
cover British geography, biology and 
physics. Each of these programs has 
50 words, phrases or expressions to 
guess and contains cryptic graphic 
or verbal clues. These programs are 
completely idiot-proof, claims AVC. 
Other AVC software includes 

three programs built around a 
rocket-launch game ̶ the rocket 
takes off i f all the questions arc i 

TIMEX IS TO manufacture and 
market Sinclair's range of micro-
computers, peripherals and software 
throughout the U.S. 
Under a new licensing agreement, 

Sinclair wil l receive royalties on all 
sales of its personal computer 
products in the States. The 
agreement also covers fu ture 
developments of Sinclair micro-
computers, both by Sinclair and 
Timex, and the use of Sinclair's own 
version of Basic. 
Sinclair's own U.S. subsidiary will 

continue to sell the ZX-81 by mail 
order until Timcx sales reach an 
agreed level. From that point, the 
Sinclair subsidiary wil l concentrate 
on marketing Sinclair's new flat-
screen TV, which should be on the 
market by the last quarter of 1982. 
This agreement between Sinclair 

and Timcx extends a partnership 
which already exists in the U.K. 
Timcx manufactures the ZX-81 at 
its plant in Dundee, Scotland, where 
production is currently running at 

METANIC COMAL-80, a powerful 
computer language from Denmark, 
is now available on the Multiboard 
System f rom Gemin i M ic ro -
computers Ltd. 
Comal-80 contains a full extended 

Basic and a number of structures 
found in Pascal which allow the user 
to define and handle any group of 
statements as one block. A l l 
subroutines are named and each sub-
routine call uses its name instead of 
an anonymous line number. User-
defined functions can be given long 
names and may contain as many 
lines and parameters as required. 
Among other advantages, 

Comal-80 inlcudes free-format 
input, linc-bv-linc syntax checking 
and run-time error messages to 
identify incorrect lines. In total, 
Comal-80 has more than 3,000 
characters o f error messages 

answered correctly. These count-
down programs have three levels of 
difficulty and cover multiplication 
tables, English similes and physics 
exercises. 
In addition, AVC offers Angle, 

which provides practice with a large 
protractor. Graph, a sophisticated 
graph-plotting utility, and Madame 
ZX-81, a fortune-teller for fund-
raising events. 
More information from AVC 

Software, PO Box 415, Harborne, 
i Birmingham, B17 0HD. 

60,000 units a month, two-thirds for 
export. 
Wi th worldwide sales of the ZX-81 

breaking the 300,000 . mark in 
January, and sales of the add-on 16K 
RAM pack and ZX printer both 
averaging 10,000 a month, Clive 

contained in 150 error texts, but 
these can be deleted to leave the 
error codes and additional working 
memory. 
Metanic Comal-80 is available on 

tape or 5.25in. disc for £100 plus 
VAT from any MicroValue dealer. 
Further details and a list of dealers 
can be obtained from Gemini Micro-
computers Ltd, Oakfield Corner, 
Sycamore Road. Amersham, 
Buckinghamshire. Telephone 
02403-28321. 

Courses linked 
to BBC project 
THE MICROCOMPUTER Advisory 
Centre is offering an introductory 
course in programming for 
beginners. Micro enthusiasts wil l be 
able to practice on a Pet, Apple, 
BBC or CP/M machine for £2 an 
hour. The course wil l be linked with 
the BBC/NEC computcr-litcracy 
project. 
A trial course, including an intro-

ductory talk, costs £10 for four 
hours' computing. Two students 
sharing a microcomputer are offered 
twice the time. 
The Microcomputer Advisory-

Centre, which was set up by the 
South Bank Polytechnic last year, is 
based at Borough Road, London, 
SE1 0AA. Course details ?rc 
available from the manager Jack 
Flatau. Telephone 01-928 8989, 
extension 2468. 

Sinclair said that the new Timex 
agreement "maintained Sinclair's 
1981 pattern of rapid growth into 
1982". Sinclair also revealed that 
company turnover was running at 
£30 million a year, compared with 
last year's level of £4.65 million. 

1 

Software and hardware in U.S. 
sales and licence agreement 
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The Seikosha GP100A 
Manufactured by the Seiko Company, Japan. 

The micropriced microprinter 
80 col dot graphics for around £215 DEALER ENQUIRIES 

WELCOME 

Seikosha introduce the GP100A. 
A wider and updated version of the 
highly successful GP80. Now able to 
take standard width paper, the 
amazingly compact GP100A offers 
big printer performance at a fraction 
of the cost. 

With a high quality output that 
includes full graphics capability, the 
Seikosha's proven reliability and 
variety of interfaces make the 
GP100A the ideal choice for 
hobbyists, educationalists and 
businessmen. Full service support is 
provided by DRG Business Machines' 
nationwide distributor network. 

FEATURES INCLUDE: 
• 80 col, 30 cps. 
• Dot Matrix unihammer action. 
ACSII standard. 116 characters. 
Full graphics. 
Upper and lower case. 
Double width printing. 
Up to 10" paper width. 
Original + 2 copies. 
Tractor feed. 
Self testing. 

INTERFACING for most systems: 
o Standard: Centronics. 
• Options: RS232C, Serial TTL, 
20mA current loop. 1EEE-488. 
Apple II, 
Sharp (GP100D). 

DIMENSIONS: 
Depth - 9 W (234mm) 
Width - 1 7 W (420mm) 
Height - 5Va" (136mm) 

OPTIONS: 
• Pinch feed. 

BUSINESS 
MACHINES 

\ 

Birmingham: Microcomputers at Laskeys, (021)6326303- Bradford: EltecServices Ltd., 
(0274) 491371. Bristol: Microcomputers at Laskcys, (0272) 20421. Chester: Microcomputers 
at Laskcys, (0244 ) 317667. Edinburgh: Microcomputers at Laskcys, (031) 5562914. 
Frodsham (n r Warrington):Northern Computers, (0928) 35110. Glasgow: Microcomputers 
at Laskeys, (041) 226 3349. Leicester: Kram Electronics,(0533) 27556. Liverpool: 
Microcomputers at Laskevs, (051) 236 2828. London: Microcomputers at Laskeys (Wl) , 
(01) 636 0845. London: C/WP Ltd. (SW1),(()!) 828 3127. London: Chromasonic Electronics 
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COMPUTER CLUB 
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. 

Send for the Orpington 
ORPINGTON Computer Club has started an ¦ 

micro brigade 
associatc-membership scheme for micro-
computer enthusiasts throughout the U .K . 
The scheme, which costs £8 a year, allows 
members to receive the Kent club's newsletter 
and hardware and software reviews. Yet the 
scheme's most important benefit is that it 
allows asociate members to make use of the 
club's technical advisory service. 
Microcomputer users wi th both hardware 

and software problems can telephone Roger 
Pvatt, the club's secretary, seven days a week 
for advice. I f Roger Pyatt cannot answer their 
queries directly, he w i l l refer them to club 
members who specialise in such problems. 
Although the scheme only started in January 
this year, the club has already received 
enquiries from as far apart as Manchester and 
France. 

The enthusiasts 
The associate-membership scheme is 

designed for microcomputer enthusiasts who 
arc unable to attend the club's weekly 
meetings. 
Orpington Computer Club meets every 

Friday at 7.45 pm in a small hall at Christ 
Church, Charterhouse Road, just o f f the 
Orpington by-pass in Kent. Meetings arc-
organised on a bi-weekly schedule. In the first 
week, between 8.00 and 9.00pm, members 
have a choice between a beginners' course in 
Basic and working on programs for the club's 
software project. A practical session follows 
where the newcomers attempt to put into 
practice the lessons o f the first session. For 
more advanced members there is a course on 
Z-80 machine code. 

The second week also offers members a 
choice of activities. In the first session 
members can either watch or take part in 

Brendon Gore finds out why a 
draughty church hall off the 
Orpington by-pass attracts 
some of Britain's keenest 
hobbyists. 
hardware and software demonstrations, or 
they can work at their own hardware projects 
such as making keyboards or analogue control 
pons. 
After the refreshment break, there are cither 

more demonstrations, further work on hard-
ware projects or general discussions on pro-
graming and hardware tips. 

Local society news 
Hartlepool 
THF. HARTLEPOOL Amateur Computer Club 
held its first meeting at the Welfare Hal l for 
the Blind, Hartlepool, on February 26. The 
club is looking for new members and w i l l 
welcome anyone who is interested in 
computers. Ful l details from the secretary, 
David Jones, 11 McDonald Place, Hartlepool, 
Cleveland. Telephone (Hartlepool) 71020 or 
66001 after 6.30pm. 

BBC Mic ro User Group 
BEEBUG, the recently formed independent 
user group for the BBC Micro , is launching its 
own newsletter in Apr i l . Devoted exclusively 
to the BBC Mic ro , the first issue w i l l contain 
hardware and software tips, advice on upgrad-
ing the basic model, program listings for three-
d imens iona l noughts and crosses and 

Moonlander and an advice clinic to answer 
reader's questions. Membership costs £4.50 
for six months or £8.50 for one year. For 
further details send a stamped, addressed 
envelope to Beebug, 35 St Julians Road, St 
Albans, Hertfordshire. 

Ay lesbury ZX Computer Club 
THE AYLESBURY ZX Computer Club is 
designed to help members make the most of 
their Sinclair computers. The club has a 
library o f software, books and periodicals, and 
provides a forum for the exchange of ideas, 
programs and hardware. Guest speakers and 
informal "teach-ins" cover a range of topics 
from machine code to members' own four-line 
programs. Membership costs £5 a year, or 
£2.50 for under-17s and over-65s. More 
information from Ken Knight . Telephone 
0296 27446 during office hours. 

A monthly newsletter, compiled by chair-
man Richard White, is distributed free to all 
members. Reports on some of the latest 
software and hardware are available for 25p, to 
cover postage and packaging. 
Norman Lambert, head o f the club's soft-

ware group, is putting together an index of 
software programs. 
The club's software reviews consist o f a 

br ief description o f the program and how it 
works. The program's packaging, documenta-
tion, loading, on-screen instructions, facilities, 
ease of use, programing technique and 
usefulness are assessed on a scale from 0 to 10. 
Members are encouraged to write their own 
programs. 

BBC referral service 
Orpington Computer Club is also providing 

a referral service for the BBC Microcomputer. 
New and prospective owners o f the BBC 
computers w i l l be directed to the Orpington 
club. 
Most of the club's 40 ordinary members 

own ZX-80/Sls. Other machines owned by 
club members include a modified Nascom, a 
TRS-80 and a Supcrbrain. Richard White has 
a BBC Microcomputer on order. 
The club has established a close relationship 

wi th the local branch of W H Smith. Club 
members help out on Saturdays, demonstrat-
ing the ZX-81 and answering technical 
questions. This benefits both parties, as it 
provides the staff at W H Smith w i th a back-
up service and provides the club wi th a source 
for new members. 
The club was only formed in May , 1981, 

but its credentials are well established. The 
entertainments officer at Bognor Regis, West 
Sussex, has contacted the club, asking for 
advice on how to set up a computer club. 
Anyone w i sh i ng to j o in O r p i n g t o n 

Computer Club, either as an ordinary or 
associate member, should wr i te to the 
secretary, Roger Pyatt, 23 Arundel Drive, 
Orpington, Kent. • 
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REVIEW 
VIC ADD - ONS 
Tim Hartnell tests an array of 
Commodore Vic add-ons which 
in many cases seem to be as 
remarkable for their high 
quality as for their high prices. 
THERE IS A bewildering variety o f add-ons 
available for rhc Vic-20; from a motherboard 
to U.S. cassette-based software, f rom joysticks 
to light-pens. Overall, the standard is good, 
but most products arc marked by one character-
istic ̶ a very high pricc. For example, a 
cassctte of two games ̶ Code-maker and 
Code-breaker ̶ imported f rom America 
retails for £14.95, and Commodore's ̶ in my 
view very boring ̶ fruit-machine program, 
Super Slot, sells for an incredible £19.95. 
For those who have never used a Vic, 

connection is simplicity itself. The instruc-
tions ir. the manual are clear, and I 
immediately obtained a steady picture, w i th 
good colour, on exactly the same channel 
tuning used for my ZX-81 and Atom. The first 
picture you see tells you how much free 
memory is available ̶ slightly less than 4K 
wi th the standard machine. 

Add i t i ona l cost 
The computer costs £189, w i t h the 

Commodore cassette player an extra £45. The 
Vic-20 demands its own, special cassette 
player, which adds to the cost of the basic unit. 
On the positive side, however, the reliability 
o f Load/Save using the dedicated recorder is as 
good as any I have seen, including the Atari , 
and much better than the ZX-81. M y only 
compla in t about the computer is the 
irr i tat ingly short video lead. 
The Vic-20 dot-matrix printer produces a 

clear pr in tout o f programs. A l l colour 
commands and graphics are reproduced 
directly, which makes listings easy to read and 
re-enter. Th is tractor-feed printer offering 80 
characters per line, 30 characters per second, 
costs around £230, and whi le very noisy, is a 
robust, reliable unit. 
There arc a variety of ways you can add 

memory to the Vic. At the bottom o f the range 
is the 3K plug-in pack, which gives the user a 
total o f 64K for £40.25 ̶ an example o f the 
high prices. Th is memory board allows the 
Vic to move the Basic and begin at 1024 ̶ 
0400 ̶ as in the Pet, and makes possible the 
use o f high-resolution in colour graphics. 
A 19K memory expansion is available for 

£198 which has 16K. battery-protected so that 
it wi l l store programs for up to a year after 
turning the computer off. It incorporates a 4K 
removable module wheh has its own battery 
back-up c i rcui t . There are many more 
memory options available in two device types: 

NMOS for lower cost, and CMOS for lower 
power drain. Each type is offered in three 
memory sizes wi th or without a switchable 3K 
R AM in the lower address space. The CMOS 
units cost £82 for 8K , £103 for 8K plus 3K, 
£124 for 16K, £146 for 16K plus 3K, £167 for 
24K, and £184 for 24K plus 3K . 
C u r r a h C ompu t e r Componen t s o f 

Hartlepool has produced a 220M mini-digital 
recorder which you can use w i th the Vic-20. 
The 220M is a non-volatile data storage 
system based on the Philips mini-digital 
cassette recorder. I t is fully compatible wi th 
6502-based micros, including the Vic. The 
machine features a read/write speed and data 
integrity comparable to discs at a fraction of 
the cost, and you would probably f ind use for 
it i f you needed a good deal o f memory ̶ up 
to 64K per side, in fact ̶ where access time 
was not critical. 
The unit makes use of 21 extra Basic 

commands ̶ such as N F "name" for New 
File, and K F "name" for K i l l File - to 

control the functions o f the tape. Although 
conventional tapes are not reknowncd for high 
reliabil ity, the Currah 220M, when I tested i t , 
seemed to store data wi th 100 percent 
accuracy. Further information on the unit is 
available f rom Currah on 0429-72996. 

Easy t o p rogram 
The light-pen, which costs between £25 and 

£30, works in the normal and high-resolution 
modes on the Vic, allowing interaction wi th 
the Vic without using the keyboard. I t is 
relatively easy to program, and after a little 
practice, effortless in operation. You can use 
the touch-sensitive "enter " contacts to prevent 
putt ing information into the Vic via the pen by 
accident. 
At around £15 each, and resembling Tandy 

units, the joysticks must be bought as a single, 

or as a pair. Two singles w i l l not work as a 
pair unless modified. 
I extensively tested four Commodore games 

cartridges which ̶ like the memory ̶ plug in 
at the back of the Vic on the right-hand side. 
Due to some design quirk, the slot at the back 
is larger than the cartridge, which means that a 
considerable amount of manipulation o f the 
cartridges is necessary to fit them into place. 
Once that is done, there are no problems. 
A l l four cartridges tested had a screen-adjust 

feature when first booted up, so you could use 
the cursor keys to position the picturc exactly 
where you wanted it. The cartridges are 
attractively packaged wi th coloured pictures 
and two or three pages o f instruction each. 
Despite their high price of £19.95, many Vic 
owners are sure to f ind they are a good 
investment. 
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the Vic seen in the first program on the BBC's 
Computer Programme. For tuna te ly for 
Commodore, the game was not examined 
closely, and the sound was turned off. 
In Al ien, you fight o f f a number of l itt le red 

bcastics, who pursue you around a maze of 
green slabs. You have three minutes of each 
game in which to find and destroy all the 
aliens, which you do by burying them when 
they fall into holes you have cleverly dug. You 
have three lives, and the P, L , . and ; keys 
move you around the maze; the A digs holes 
and D fills them in. It is a good game to play, 
and one which I would have liked more time 
to master. Th is and Superlander tie, in my 
opinion, for equal second place of the four 
cartridges tested. 

High-score feature 
Avenger, ̶ an almost standard Space 

Invaders ̶ is far and away the best. Better-
than-averagc use of sound enlivens a version o f 
the pub favourite. The high-score feature 
encourages repeated plays, and as you spend 
longer wi th the program, you are rewarded by 
gradually improving your skill. 
There arc three types o f aliens, worth 10, 20 

and 30 points each, wi th the mothership 
appearing amid much bleeping on the loud-
speaker once or twice a game. The mothership 
is worth a different number o f points each 
time it is hit. You win a bonus laser base i f you 
manage to top 1,500 points. Th is game is a 
good one to play w i th the joystick. 
Arfon Micro produces the Vic Expansion 

Uni t , which incorporates a new, more robust 
power supply, motherboard w i t h seven 
cartridge sockets, and a 24V output for the 

For less than half the price o f this uni t , there is 
a low-cost, bi-directional RS-232 interface 
which is configured as a conventional pin-out to 
a 25-way D-type connector. 
The £40 ROM Switchboard plugs directly 

into the memory expansion port to allow you 
to call up to four ROMs. I t is particularly 
useful wi th the Vic toolkit ̶ a £30 chip which 
gives the Vic programmer access to a similar 
set o f commands as provided by the Pet 
t o o l k i t , i n c l u d i ng Append , Au to and 
Renumber. 
There is a whole range of additional Vic 

products available, such as a £18 port adaptor 
cable, a user-port splitter, a £33 games port 
mult iplexor, which connects to the games 
port o f the Vic and multiplexes pot X and pot 
Y lines under software control to allow 
mult iple joysticks to be used. The range of 
cassette tapes seem expensive at £14.95 each: 
Codebreaker /Codemakcr ; Scawo l f /T rap / 
Bounce-out and Mons te r Maze /Ma ths 
Hurdler. There are three books for the Vic 
owner: Nick Hampshire's Vic Revealed, which 
costs £10; Learn Computer programming with 
the Commodore Vic, by L R Carter and E Huzan 
for £1.95 and my own Getting Acquainted With 
Your Vic-20, £5.95. 

C O N C L U S I O N S 

H It is unfor tunate that the prices of Vic 
add-ons and sof tware seem higher, in 
some instances, than similar products 
for other computers of a similar price 
range. This may wel l be due to the 
slightly smaller market that the Vic 
e n j o y s c o m p a r e d w i t h o t h e r 
computers in its class. 

I The Vic is ̶ apart f rom the broad 
graphics ̶ an exceptionally well-
designed machine, wh ich invites pro-
gramming experimentat ion. 

• The value of the Vic is undoubtedly 
enhanced by the range of products 
n ow available for i t . 

B The c ompu t e r a n d add i t i o na l 
products were provided for this 
review by Adda Computers Limited, 
The Vic Centre, 154 Victoria Road, 
Ac ton , London, W3. • 

Your task in Superlander is to set down 
successfully a very odd-looking spacecraft on 
the surface o f a pock-marked planet. The 
simplest site is worth two points, the one w i th 
the middle degree o f di f f iculty five points, and 
there are 10 points i f you manage to land in 
the most diff icult spot. The game is good to 
play, as the response from the function keys is 
immediate. The key f l is for maximum thrust, 
f2 for medium and f3 for low thrust; the A key 
moves lander to the right, and D moves the 
craft to the left. The reaction of the spacecraft 
gives a good simulation of a body moving in 
space. It is extremely dif f icult to play. 

In a number of games, I managed to land 
only once without exploding, and even then it 
was just on the easiest site ̶ my landing was 
not good enough to gain bonus points. A 
frustrating game to play, and one in which you 
would probably lose interest once you had 
mastered it. 
As wi th the other programs, the sound 

effects seemed to have been added as an after-
thought. The graphics on all the packs tested 
were superb, but the sound generally consisted 
o f one or two subroutines which were called 
endlessly during the game. 

Wors t car t r idge 
Super slot, a fruit machine wi th very good 

high-resolution graphics, was, in my opinion, 
the worst cartridge o f all. You have no 
influence whatsoever on the outcome o f the 
game; there are no hold or nudge facilities; all 
you can do is enter C for coin for each 
direction you wish to be a pay-off, and then 
press P to start the game. Interestingly, this 
game is the one which was demonstrated on 

Ar fon Printer. The cassette port and disc port 
arc sti l l totally usable, as are the joysticks. The 
modulator is held neatly at the rear o f the 
expansion board. 
A l l this is splendidly packaged in an 

aluminium shell which fits behind the Vic-20, 
allowing a monitor to sit on top o f the unit . 
Ar fon produces 3K, 8K and 16K R AM 
cartridges, as well as cartridges for music, 
speech and a clock. Total memory can be 
increased to nearly 30K wi th the Expansion 
Un i t . 

For about £50, you can use this interface to 
enable your Vic to drive a Qume daisywheel or 
a paper-tape puncher. The interface contains a 
power unit which can double the Vic's ability 
to support add-ons. It also has an external 
socket to allow the supply voltages +5V, 
+ 15V, ̶ 15V to be used for other devices such 
as the light-pen or printer. 

Low-cost in ter face 
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SNSl 
ftOUEflTURES SS«rseland'heBea!':::::::::::::::::::::::::£9:oo 

House of Gnomes £7.00 
Startrek £5.00 

L I T L L L T k p C ? Z X A S Assembler £5.00 
L I I I L I I I L u ZXDB Disassembler/Debugger £6.50 

RENUM Renumbering program £4.00 
n f l f T I C R • n n L L C Program Pack 1 (1K) £3.50 
u n i l I C l 3 i n L i n LJ Program Pack2 £3.50 

Program Pack 3 (1K) £4.50 
Program Pack 4 £4.50 
Program Pack 5 £4.50 
Program Pack 6 £4.50 
Program Pack 7 £5.00 

n i u c n c Constellation £8.00 
L J I I I C I I t J Whist £4.00 

Multifile £17.50 
Invaders £4.00 
1K Breakout £4.50 EDUC f l T lD r i f l L Tables teaching and testing £6.00 

RITCm 
CHESS 12K £9.00 
747 12K FP £8.00 
INVADERS 12K £8.00 
GALAXIAN 12K £8.00 
BREAKOUT 4K £4.00 
PINBAL 6K £4.50 
STAR TREK 12K FP £5.00 
LABYRINTH 12K FP £7.00 
BACKGAMMON 8K £7.00 
LUNAR LANDER 12K £5.50 
GOLF 6K FP £5.00 
DISASSEMBLER 4K £4.00 
TYPIST 6K £4.00 
LAST RUN 7K £3.00 
2KPROGRAMS 1, 2 & 3 (each) £4.50 

FP = FLOATING POINT ROM NEEDED 
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I I M I M M 
• • H P C L I i n n • ^he u l t ' m a t e Star-Trek game ̶ High resolution 
• P I l L l t 1 1 I i l n • colour graphics, sound, real time. Probably the 

most sophisticated Trek type game available. 
Supplied on cassette together with a 16 page manual, command reference chart and 
function key labels. For model B BBC Micro ̶ Price £11.5(L 

BfiChDfimmnn Standard Backgammon game for both model 
A & B. Fast computer responses. Playing 
instructions included. £8.00 

THE BEEBD f l A new magazine devoted exclusively to users of the 
BBC Micro, containing tested programs, features 
on programming, hardware, etc., reviews and much 
more. At least three substantial programs in each 
issue, written by professional programmers. 
Published every two months starting in May. 
Annual subscription (6 issues) £7.50. 

HIS 
VICMEN (Fortheunexpanded VIC) £7.00 
ANOTHER VIC IN THE WALL (Breakout-unexpanded VIC) £7.00 
VICGAMMON (3K expansion) £7.00 

ACCESS/BARCLAYCARD ORDERS ACCEPTED 
ON 24-HOUR SERVICE ON 051 227 2642 

All prices inclusive. Dealer discounts available. 

PLEASE SUPPLY: 
NAME: 
ADDRESS: 

I ENCLOSE A CHEQUE/P.O. FOR: 
OR, PLEASE DEBIT MY ACCESS/BARCLAYCARD NUMBER: 
SIGNATURE: 

BUG-BYTE, 100 THE ALBANY, OLD HALL STREET, LIVERPOOL L3 9UP 



Adventure is the most popular 
microcomputer game. 
Although bought Adventures 
satisfy most appetites, many 
prefer to "grow their own' ' . 
Graham Thomson provides 
budding Adventure authors 
with a complete Adventure kit 
for the ZX-81, enabling them to 
populate the computer world 
with their own demons. 

I n THE DECEMBER 1981 issue of Your Computer 
my article on ZX-81 strings attempted to show 
how programs can be made more flexible by 
using the functions Code and CHR$ to bui ld 
lists and chains in a Dimensioned string. That 
article ended by saying that one example o f the 
use to which I had put the techniques was a 
general-purpose Adventure program. Here is 
that program. 
A l l Adventure games have the same funda-

mental structure. By means o f one- or two-
word instructions to the computer, the player 
moves from place to place in the Adventure 

scene ̶ which may be a magic cave wi th a 
maze o f passages and caverns, a haunted house 
wi th many rooms and corridors, or an ancient 
city w i th houses, alleys and winding streets. 
As you move from one place to another, the 

computer prints a description of the place you 
have reached, and the directions, north, south, 
east, west, top or down, that you can travel 
from there. At some o f the places there arc 
objects ̶ treasure, keys and weapons. Some 
are useless; some score points i f you can carry 
them back to a base; some are needed to pass 
obstructions placed in your path ̶ locked 
doors and monsters, for example. 
Thus, to make a general-purpose Adventure 

program the min imum requirement is a 
program to which we can describe: 

The places. 
I The links between places ̶ north, south, 
east, west, up or down. 

The objects and where they lie. 
The program must recognise key words 
and take the correct action. For 
example, north means move from the 
currcnt place to wherever, i f 
anywhere, we reach by travelling 
north. "Get keys" mean pick up the 

'keys and carry them. "D r op keys" 
means drop the keys at this place ̶ i f 

you are carrying them. 
T he Adven t u r e -w r i t i n g k i t shou ld , 

therefore, include the facility to bui ld a 
dictionary o f words and associated line 
numbers for the routines to process. 
These are the basic functions o f the 

program, so let us look at the program itself 
which is in ZX-81 Basic. First, the main 
variables: 
0$(5000) is the string in which the descriptions 

of objects and places, and the list of words are 
built. Figure 1 shows the format of an entry 
describing a place. Figure 2 is the format for an 
object entry and figure 3 for a word entry. 
0$(31) holds the two-byte binary indices 

which lead into S$ for the object entries. The 
index to object number 0 is 
256* C0DE(0$(2*())) + CODE 0${2*0+1) 
So the first byte is unused and there is space 
for 15 objects. 

P$(101) holds the two-byte binary indices 
which lead into S$ for the place entries. 
The index to place P is 
256' CODE(P$(2"P)) + CODE P$(2'P + 1) 
As with 0$, the first byte is unused, so there 
is space for 50 places. 

F is the next free byte pointer in S$. This 
is initialised to 3, because the first two bytes 
of S$ are reserved: S$(1) is unused; S$(2)is 
the number of the first object being 
carried. 

S accumulates points scored for 
reaching given places or for carrying 
treasure back to base. 

W1 is the address ̶ the index in S$ 
of the first word entry, or head of chain. 

W2 is the index to the last word entry, or the 
tail of the chain. 

P is the number of the current place. 
IP is the index into S$ of the current place 

entry. 
Z$, X$ and Y$ are used to input and process 

the commands. Z$ is the full command, X$ the 
first word, Y$ the second word. 
0 is an object number. 

IO is the index to the object 0 . 
The main sections of the program arc: 

10 to 530: initialisation. They control the 
definition of the game, and start 
the game. 
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1000 to 1220: the main control for the game ̶ 
they input and analyse the 
commands. 

1400 to 1440: the subroutine to assist in 
command analysis by finding the 
next space in the command. 

1500 to 1751: the subroutine to search the word 
chain for a match with X$ ̶ it 
accepts the first four characters 
as a match ̶ and then returns 
with L set to the line number for 
processing this word, or with L 
set to zero if the word is not in the 
list. Lines 1720 to 1751 vary the 
response to an invalid command. 

2000 to 2240: they handle the move from one 
place to another ̶ the com-
mands north, south, east, west, 
up or down. 

2300 to 2330: these lines handle the Stop 
command which halts the game. 

2350 to 2430: handle the Save command which 
suspends the game. Note that line 
2340 is the entry for a Save during 
initial set-up of the game. 

2500 to 2540: handle the Help command. 
2800 to 2930: handle the Drop command. 
3000 to 3120: handle the Get command which 

picks up objects. 
3200 to 3220: handle the Score command. 
3300 to 3360: handle the List command which 

reminds you what you are 
carrying. 

4000 to 4180: during the set-up of game, these 
lines handle definition of a word 
and the associated line number. 

4500 to 4830: during set-up, these lines handle 
definition of an object. 

5000 to 5295: during set-up, these lines handle 
definition of a place. 

5300 to 5350 
and 
5500 to 5700: the subroutines for defining 

descriptions and scores for places 
and objects. 

5800 to 5820: set IP. 
5900 to 5920: set 10. 
6000 to 6170: the subroutine used by Drop and 

Get to move an object from the 
chain of objects being carried to 

the chain of objects at this place, 
or vice versa. 

6500 to 6690: search the chain of objects being 
carried, or, at this place, for the 
one named in Y$. 

6700 to 6780: print the long description for this 
place - P and IP. 

6800 to 6830: print the short description for this 
place. 

6900 to 7020: print the list of objects at this 
place, or being carried. 

T o set up a new Adventure game draw a 
diagram o f your network o f places, allocating a 
number to each place. Use number 1 for the 
home base ̶ the place to which treasure must 
be brought to gain points. Th i s does not need 
to be the starting point for the game. 
Then decide which objects are involved and 

where they are to be at the start o f the game. I f 
you want to introduce any special words, wr i te 
the code to handle them ̶ the line numbers 
after 7020 arc available for this purpose. The 
code for each special word must f inish w i th 
Return. I f you need to Print any messages, 
remember to Scroll f irst. 

When you run the program, you wi l l see a 
request asking what you w:ant to do next ̶ the 
options are: 
• Places: define places. 
• Objects: define objects. 
• Words: define words. 
• Go: start the game. 
• Save: save what you have so far to cassette. 
Select the Words opt ion and define the 

fo l lowing words and associated line numbers. 
Word Line t o Goto 
N 2000 North 
S 2020 South 
E 2040 East 
W 2060 West 
U 2080 Up 
D 2100 Down 
Get 2800 
List 3300 
Help 2500 
Look 6700 
Save 2350 
Stop 2300 
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Figure 1. 

Indicate the end o f the list o f words by 
entering 99. I t is a good idea to select the Save 
opt ion now so that you do not have to re-enter 
this fixed list o f words for every game you 
define. After the Save, you can then rcselect 
Words and continue defining any special 
words o f your own. Note that you can make 
the game more f r iendly by inc lud ing 
synonyms ̶ say, both No r th and " N " . 
The order o f entry o f the words is the order 

o f the search dur ing command analysis, so put 
the most commonly-used ones first, as shown. 
Then select the Places opt ion, and define 

your network. Th i s option asks for the place 
number, a short description o f the place, a 
long description, a score ̶ which is the 
number of points gained for reaching this 
place ̶ the number o f points lost for 
returning to i t , and the numbers o f the places 
reached by going N,S,E,W',U or D . 

(continued on next page) 

18 D IM S $ < 5 0 0 8 ) 1 070 GOSUB 1400 
2 0 D IM Q*<31> 1030 LET Xt=Zt<l TO K - l > 
3 9 D IM P$<101> 1 0 9 0 LET I =K 
4 0 LET S$<1 TO 2 ) = " " 1 100 I F I > Z THEN GOTO 1200 
5 0 LET F=3 1110 I F Z $ < I > < > " " THEN GOTO 1140 
•'55 LET S=0 1120 LET 1=1+1 
6 0 LET W1=S 1130 GOTO 1100 
o 5 LET M2=S 1140 GOSUB- 1 400 
70 CLS 1150 LET V $ = Z * < I TO K - l > 
75 PRINT " F I S " ; F 1200 GOSUB 1500 
3 0 PR INT "WHAT NEXT?" 1210 I F L > 0 THEN GOSUB L 
90 PRINT "PLACES,OBJECTS,WORDS,GO,Sf iVE" 1 220 GOTO 1000 
100 INPUT Z * 1400 LET K = I 
110 I F Z$= "PLACES" THEN GOSUB 5 0 0 0 1410 I F Z $<K>= " ' THEN RETURN 
128 I F Z$= "OBJECTS" THEN GOSUB 4 5 0 0 1420 LET K=K+1 
130 I F Z*="WORDS" THEN GOSUB 4 0 0 0 1430 I F K O Z THEN GOTO 1410 
140 I F Z * = "GO " THEN GOTO 5 0 0 1440 RETURN 
145 I F Z * = " SAVE " THEN GOSUB 2 3 4 0 1500 LET I=W1 
150 GOTO 7d 1510 LET J=LEN Xt 
!500 PRINT "WHAT I S THE STARTING PLACE NO . " 1520 LET L=C0DE s * a + 4 > 
5 1 0 INPUT P 1530 I F L O J THEN GOTO 1550 
520 GOSUB 5 8 0 0 1540 I F S f C 1 + 5 TO I + 4 + L T H E N GOTO 1600 
5 3 0 GOSUB 6 7 0 0 1550 I F J < 4 OR L<4 THEN GOTO 1570 
1900 INPUT Zt 1560 I F S $ a + 5 TO I + 8 > =X $ < 1 TO 4 ) THEN GOTO 1600 
1 0 1 0 SCROLL 1570 LET I = 2 5 6 *C0DE $ * < ! > + CODE SJ=<I + 1> 
1 020 PRINT Zt 1580 I F 1=0 THEN GOTO 1710 
1 0 3 0 LET X * = " " 1 590 GOTO 1520 
1040 LET V $= " " 1 600 LET L=256*CCDE S $ U + 2 ) + CODE S $ < I + 3 > 
1050 I F Zt="" OR Zt=" " THEN GOTO 1000 170© RETURN 
1060 LET 1=1 1 7 1 0 LET L=0 
1065 LET Z=LEN Zt 1720 LET 1=1NT <5*RND+1> 

(listing continued on next page) 
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(continued from previous page) 
The short description is one l ine only, and is 

l imi ted to 21 characters. The long description 
is as many lines as you like ̶ indicate the end 
o f i t , by entering End. For those directions 
which are inval id, enter zero as the place 
number you reach by going that way. 
I t is a good idea to include in the long 

description an indication o f wh ich routes are 

Figure 2. 

Zero 

'long' description-one line only 

Bioaiy length ol long description 

Short (fcscriplion-one word only. Tti$ Is the word by 
which the object is relerenced fcn GET or DROP 

BMiry length ol short description 

Binary no ol ISC next ob-JCt at the same place 
(Zero nw'*s the end c! the chaia) 

Binary no. ol points s t #ed lor getting this object to base 

accessible. When you have finished entering 
place, reply 0 to the "Place no.?" prompt. 
N ow select the Objects option and define 

your objects. Th i s option asks for the object 
number, a short description o f one word only, 
a long description o f one line o f up to 32 
characters, the score for carrying it back to 
base, and the init ial place number for the 
object. When you have defined all the objects, 
enter 0 in reply to the "Object no.?" prompt. 
When you now select the Go opt ion, the 

program asks for the starting place number, 
prints the description, and waits for a 
command. When you have completed all that, 
enter Save so that the program copies itself on 
to the cassette. Whenever you reload your 
game, it w i l l not start automatically by 
pr in t ing the description o f the starting 
location. 

As the game progresses, the long description 
is pr inted for the first t ime a place is reached. 
Thereafter, any return to the same place 
produces the short description. 
You may want to bu i ld further program 

code to trap certain actions. For example, 
dropping fragile objects, or moving into dark 
places wi thout a torch. Intercept points arc 

Figure 3. 

I 

2-byt 

I 
Word 

.ength ol the word 

e binary line number to GOSUB to 

2-byle binary index to next wor t (Zero marks the end) 

indicated in the l ist ing by Rem statements: 
2135 A ̶ you are about to move from 

place number P to place number I. 
2200,2220 B1.B2 - you must intercept at both 

̶ you have just arrived at place 
number P. 

2890 C - you are about to Get object 0 . 
3090 D - you are about to Drop object O. 

I n the cases o f the "about to move, get or 
d rop" , i f your additional code executes a 
Return, the action is cancelled. Otherwise 
your intercept code must end w i th a Goto on 
the line after the intercept. Activate your code 
by overwr i t ing the Rem wi th a Goto. 

The program leaves you sl ightly more than 
4 K on the 16K ZX-81 for your own code, or 
you could increase the sizes o f SS, 0 $ and P$. 

(listing continued from previous page) 2 3 9 0 INPUT A$ 
1730 SCROLL 2 4 0 0 SAVE A * 
1740 GOTO 1 7 4 0 + 2 * 1 2 4 1 0 CLS 
1742 PRINT "WHAT?" 2 4 2 0 I F X $ 0 " I N I T " THEN GOTO 6 7 0 0 
1743 RETURN 243G RETURN 
1744 PR INT "SORRV, I DON 'T UNDERSTAND THAT" 2 5 0 0 SCROLL 
1 7 4 5 RETURN 2 5 1 0 PRINT " A L L I CAN DO TO HELP I S REPRINT" 
1 74b PRINT "TRV ANOTHER WORD" 2 5 2 0 SCROLL 
1747 RETURN 2 5 3 0 PR INT "THE DESCRIPTION OF TH I S P LACE . " 
1 748 PRINT " EH? " 2 5 4 0 GOTO 6 7 0 0 
1 7 4 * RETURN 2 8 0 0 I F V $ < > " " THEN GOTO 2 8 4 0 
1756 PRINT "WHAT DO VOU MEAN?" 2 8 1 0 SCROLL 
1751 RETURN 2 8 2 0 PRINT "GET WHAT?" 
1 999 REM MOVE N, S , E , U, U , I> 2 8 3 0 RETURN 
2 0 0 0 LET 1=4 2 8 4 0 GOSUB 6 5 2 0 
2 0 1 0 GOTO 2 1 1 6 2 8 5 0 I F O>0 THEN GOTO 2 8 9 0 
2 0 2 0 LET 1=5 2 8 6 0 SCROLL 
2 0 3 8 GOTO 2 1 1 0 2 8 7 0 PR INT " I SEE NO " ; V $ 
204O LET 1=6 2 8 3 6 RETURN 
2 0 5 0 GOTO 2 1 1 0 2 8 9 0 REM I N T . C 
2 0 6 0 LET 1 - 7 2 8 9 5 GOSUB 6 0 3 0 
2 0 7 0 GOTO 2 1 1 0 2 9 0 0 I F R=0 THEN GOTO 2 8 6 0 
2 0S0 LET 1=8 2 9 0 4 I F P=1 THEN LET S=S-C0DE S$<10> 
2 0 9 0 GOTO 2 1 1 0 2 9 1 0 SCROLL 
2 1 0 0 LET 1=9 2 9 2 0 PRINT "OK" 
2 1 1 0 LET I C O D E S $ < I P + I > 2 9 3 0 RETURN 
2 1 2 0 SCROLL 3 0 0 0 I F V $<> " " THEN GOTO 3 0 4 0 
2 1 3 0 I F 1=0 THEN GOTO 2 2 3 0 3 0 1 0 SCROLL 
2 1 3 5 REM INTERCEPT A 3 0 2 0 PR INT "DROP WHAT?" 
2 1 4 0 LET P = I 3 0 3 0 RETURN 
2 1 5 0 GOSUE 5 8 0 0 3 0 4 0 GOSUB 6 5 0 0 
2 1 6 0 LET A$=CHR* (CODE < S * < I P + 2 ) > + 1 > 3 0 5 0 I F O>0 THEN GOTO 3 0 9 0 
2 1 7 0 LET S $ UP + 2 > = A $ 3 0 6 0 SCROLL 
2 1 8 0 I F A $ = " " THEN GOTO 2210 3 0 7 0 PR INT "VOU HAVE NO " ; V $ 
2 1 8 5 LET S=S-C-0DE S * < I P + 3 > 3 0 8 0 RETURN 
2 1 9 0 GOSUB 6 8 0 0 3 0 9 0 REM I N T . D 
2 2 0 0 REM I N T . E l 3 0 9 5 GOSUB 6 0 0 0 
2 2 0 5 RETURN 3 1 0 0 I F R=0 THEN GOTO 3 0 6 0 
2 2 1 0 GOSUB 6 6 9 0 3 1 1 0 I F P=1 THEN LET S=S+C0HE S * < 1 0 > 
2 2 1 5 RETURN 3 1 2 0 GOTO 2 9 1 0 
2 2 2 0 REM INT . B2 3 200 SCROLL 
2 2 3 0 PRINT "SORRV, VOU CAN 'T GO THAT •1AV" 3 2 1 0 PR INT S 
2 2 4 0 RETURN 3 2 2 0 RETURN 
2 3 0 0 SCROLL 3 3 0 0 LET 0=C0DE S *<2> 
2 3 1 0 PRINT "UK. USE CONT TO RESTART" 3 3 1 0 SCROLL 
2 3 2 0 STOP 3 3 2 0 I F O>0 THEN GOTO 3 3 5 0 
2 3 3 0 GOTO 6 7 0 0 3 3 3 0 PR INT "VOU AREN 'T CARRVIN6 ANVTHING" 
2 3 4 0 LET y . t = " I N I T " 3 3 4 0 RETURN 
2 3 5 0 SCROLL 3 3 5 0 PRINT "VOU HAVE 
2 3 6 0 PRINT "SETUP THE TAPE.: TVPE NAME TO USE" 3 3 6 0 GOTO 6 9 5 0 
2 3 7 0 SCROLL 4 0 0 0 CLS 
2 3 8 0 PRINT "START TAPE; TVPE NEWLINE" 4 0 0 5 FOR 1=1 TO 10 
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4010 PRINT "WORD?"; 5 5 5 0 I F ft$="END" THEN GOTO 5590 
4020 INPUT ft* 5 5 6 0 I F A $ = " " THEN GOTO 5 540 
4 0 2 5 PRINT 5 5 70 GOSUB 5300 
4 0 3 0 I F AS= " 3 9 " THEN RETURN 5 5 8 0 GOTO 5540 
4040 I F ft$="" THEN GOTO 4 0 2 0 5 5 9 0 PRINT "DO VOU WANT TO RETVPE ABOVE?" 
4 0 5 0 I F W1=0 THEN LET W1=F 5 6 0 0 INPUT A * 
4 0 6 0 I F W2=0 THEN GOTO 4090 . 5 6 1 0 I F A $ ( 1 > = " N " THEN GOTO 5 640 
4 0 70 LET fl=INT ( F / 2 5 6 > 5 6 20 LET F=F1 
4 0 8 0 LET S$<W2 TO W2+1>=CHR$ A+CHR* <F - 2 5 6 * f i > 5 6 3 0 GOTO 5 5 0 0 

_ 4 0 3 0 LET S$<F TO F + l > = " " 5 6 4 0 LET S$<F>=" " 
4 1 0 0 LET fl=LEN H$ 5 6 5 0 LET F=F+1 
4 1 10 LET S$<F+4)=CHR$ A 5660 PRINT "SCORE?" ; 
4 1 2 0 LET S$CF+5 TO F+4+H>=A$ 5 6 70 INPUT A 
4 1 25 PRINT " L I NE NO. TO GO TO? " ; 5 6 8 0 PRINT A 
4130 INPUT N 5 6 90 LET S$<G>=CHR* A 
4135 PRINT N 5700 RETURN 
4 1 4 0 LET B= INT <N / 2 5 6 ) 5 800 LET I P =P#2 
4 1 50 LET S$<F+2 TO F+3)=CHR$ B+CHR$ <N - 2 5 6 * B > 5 8 10 LET IP=256 *C0DE P$<IP>+COBE P$< IP+1> 
4 1 60 LET W2=F 5 8 2 0 RETURN 
4170 LET F=F+5+A 5 9 6 0 LET 1 0 = 0 * 2 
^ 1 7 5 NEXT I 5 9 1 0 LET I 0=256 *C0DE 0 * < I 0>+C0DE U*<10+1> 
4 1 80 GOTO 4 000 5 9 2 0 RETURN 
4500 CLS 5999 REM DROP 
4510 PRINT "OBJECT NO . ? " ; 6 0 0 0 LET 1=1 
4 5 2 0 INPUT U 6 0 1 0 LET K= IP 
4 5 25 PRINT 0 6 0 2 0 GOTO 6 0 5 0 
4 5 3 0 I F O O 15 THEN GOTO 4560 5 0 2 9 REM GET 
4 5 40 PRINT "TOO HIGH" 6 0 3 0 LET I = I P 
4 5 50 GOTO 4 510 6 0 4 0 LET K=1 

. 4 5 6 0 I F O<=0 THEN RETURN 6 0 5 0 LET A*=CHR$ 0 
4 5 6 5 LET IO=F 6 0 6 0 LET R=0 
4 5 70 LET G=F 6 0 70 LET B $ = S $ a + l > 
4 5 80 LET H= INT <G/256> 6 0 8 0 I F A$=B$ THEN GOTO 6 130 
4 5 90 LET 0 $ < 2 * 0 TO 2 *0+1>=CHR$ A+CHR$ <G--256*A:> 6 0 9 0 I F B * = " " THEN RETURN 
4 600 LET F=F+2 6 1 0 0 LET J=2*C0DE B * 
4 7 0 0 GOSUB 5 5 0 0 6110 LET I =256 *C0DE 0$<J>+C0DE 0$<J+1> 
4 7 1 0 LET S$<G+1>=CHR$ 0 JS120 GOTO 6 070 
4 7 70 PRINT "1ST PLHCE FOR I T ? " ; 6 1 3 0 LET S ^ a + l > = S $ < I O + l > 
4 7 8 0 INPUT P 6 1 40 LET S $ aO + l > = S S < K + l > 
4 7 9 0 PRINT F' 6 1 5 0 LET S$<K+ l > = f l $ 
4 8 0 0 GOSUB 5 800 6 1 60 LET R=1 
4 3 10 LET S$<2 )=CHR* 0 6 1 7 0 RETURN 
4 820 GOSUB 6 0 0 0 6 5 0 0 LET 10=1 
4 8 3 0 GOTO 4 5 0 0 6 5 1 0 GOTO 6 5 3 0 
5 0 0 0 CLS 6 5 20 LET 10= IF" 
5G10 PRINT "PLACE NO . ? " ; 6 5 3 0 LET 0=C0DE S$< IQ+1> 
5 0 2 0 INPUT N ^ 5 4 0 I F 0=0 THEN RETURN 
5023 PRINT N 6 5 50 GOSUB 5900 
5 0 25 I F N<=50 THEN GOTO 5030 6 5 6 0 LET L=CODE S * < I 0 + 2 > 

„ 5 0 2 6 PRINT "TOO HIGH" 6 5 7 0 LET A$=S$C I0+3 TO I 0 + 2+L> 
5027 GOTO 5 010 6 5 80 I F L O L E N V$ THEN GOTO 6 610 
5 0 30 I F N<=0 THEN RETURN 6 5 9 0 I F A$=V * THEN RETURN 
5035 i_ET G=F 6 6 0 0 GOTO 6 530 
5036 LET fi=INT <G/256> 6 6 1 0 I F LEN V$<4 THEN GOTO 6530 
5037 LET P$<2 *N TO 2*N+1>=CHR$ A+CHR$ <G--256*H> 6 6 20 I F fl*U TO 4 ) = V $ a TO 4 ) THEN RETURN 
5 040 LET F=F+10 6 6 30 GOTO 6 530 
5 0 5 0 GOSUB 5 5 0 0 £ 6 9 0 LET S=S+CODE S$< IP> 
5 1 70 PRINT "LOSE 2ND?" 6 7 0 0 SCROLL 
5 1 3 0 INPUT f i 6 7 1 0 PRINT "VOU ARE I N : " 

. 5 1 9 0 LET S$<G+3>=CHR$ A 6 7 2 0 LET 1=1P+CODE S $C I P + 1 0 ) + 1 1 
5 2 00 LET 3$CG+1 TO G+2>=" " 6 7 3 0 LET L=CODE S * < I > 
5 2 2 0 LET A$="NSEWUB" 6 7 40 I F L=0 THEN GOTO 6900 
5 2 30 CLS 6 7 50 SCROLL 
5 2 4 0 PRINT "PLACES VOU GET TO?" 6 7 6 0 PRINT S * < I + 1 TO I + L ) 
5250 FOR 1=1 TO 6 6770 LET I = I + L + 1 
5260 PRINT A * ' ' I > , 6 7 8 0 GOTO 6 730 
5270 INPUT A ^ 6 8 0 0 SCROLL 
5 275 PRINT A 6 8 10 PRINT "VOU ARE I N " ; 
5 2 8 0 LET S$ - ;G+3+ I )=CHR* A 6 8 20 LET L=CODE S$< IP+10> 

- 5 2 9 0 NEXT I 6 8 3 0 PRINT S$< I P+11 TO I P + 1 0 + L ) 
5295 GOTO 500O 6 9 0 0 LET 1 0 = I P 
5 3 0 0 PRINT A * 6 9 1 0 LET 0=C0DE S *<10+1> 
5 3 1 0 LET L=LEN A$ 6 9 20 I F 0=0 THEN RETURN 
5 3 2 0 LET S$<F)=CHR$ L 6 9 3 0 SCROLL 
5330 LET F=F+1+L 6 9 4 0 PRINT "THERE I S HERE • " 
5 3 4 0 LET S * < F - L TO F - l > = f l $ 6 9 5 0 GOSUB 5 900 
5 3 50 RETURN 6 9 6 0 LET I=10+3+CODE S $ < I 0 + 2 > 
550U PRINT "SHORT DESCRIPTION?" 6 9 70 LET L=CODE S$< I > 
5 5 1 0 INPUT A * 6 9 8 0 SCROLL 
. 5 5 1 5 LET F1=F 6 9 9 0 PRINT S $ < I + 1 TO I + L> 
5 5 2 0 GOSUB 5 3 0 0 7000 LET 0=C0DE S$<10+1 ) 
5 5 3 0 PRINT "LONG?" 7010 I F 0 =0 THEN RETURN 
5 540 INPUT A * 7020 GOTO 6 950 • 
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MARKETING 
INTERVIEW 

Whitbread and I have no complaints 
about the company at all, but in the 
end 1 didn't find soft drinks exactly 
the most cxciting market in the 
world", says Baxter. 
An approach to Commodore led to 

an interview with Kit Spencer, 
Commodore's former general 
manager. The result was a switch 
from soft drinks to microcomputers. 
" I don't claim to have any 

significant computer awareness of 
computer knowledge", says John 
Baxter. " I don't know how a chip 
works, I only know what it docs. I 'm 
not a programmer by any means. 
I've only learnt a smattering of Basic 
since I've been here, but I joined 
Commodore because I wanted to get 
into this kind of high-technology 
development area". 
John Baxter's move to 

Commodore coincided with the 
company's plans for launching the 
Vic-20 on to the U.K. market. 
Unlike the Pet, the Vic-20 was aimed 
at the home and particularly the 
first-time user. It is still too early to 
judge its success, but the initial 
response has been encouraging. 
In some ways the market for home 

computers is comparable to that for 
video recorders, explains Baxter. 
Price is often a determining factor. 
"About 10 years ago, when video 
machines cost between £1,500 and 
£2,000, the only people who bought 
them were businessmen and indus-

As the Vic-20 hits the 
U.K. market in 
volume, Brendon Gore 
talks to John Baxter, 
Commodore's 
marketing manager. 
More than anyone, he 
will decide when we 
will be able to buy the 
new Vic-40 and 
Ultramax micros. 
MICROCOMPUTERS are a re la t ive ly 
new subject for John Baxter, 
Commodore's U .K . marketing 
manager. He started work as a 
management trainee for IPC , the 
periodical publ ishers, in the 
magazines department. During his 
stint at IPC he looked after a range 
of publications including the Eagle 
of Dan Dare fame, New Musical 
Express, New Scientist and New 
Society. 
John Baxter then moved on to an 

advertising agency, Chetwynd-
Iladdons, before joining Whitbread 
as group marketing manager tor the 
soft drinks division. Yet despite 
spending seven years w i th 
Whitbread, handling everything 
from Pepsi C0I3 to R White's 
lemonade, he felt that he wanted 
more of a challenge. 
" I had a wonderful job at 

'Digital recording 
means more 

accurate loading9 

products, which is linked to demand. 
As soon as the price reaches that 
break-point, the product is trans-
formed from a specialist article to a 
general consumer good. The same 
thing will apply to computers. 
"Sinclair has proved that i f you 

can produce a product at a certain 
price, the market is there", says 
Baxter. "1 understand from Sinclair 
that he tried his microcomputer at 
various prices and it didn't sell, but 
when he reached about £70-£79 the 
market took o f f ' . 
The Sinclair ZX-81 is an excellent 

way of entering the computing 
market", says Baxter. "But people 
quickly tire of its limitations. 
Research carried out bv Commodore 
indicated that 73 percent of Sinclair 
owners had exhausted the possi-
bilities of their machines and were 

trialists. As video recorders became 
cheaper, a few more people began to 
buy them, but when the price hit 
about £500 the market really took 
off. 
"There is a certain price-break on 

most new, high-technology 

looking for something else", he 
claims. 
"We believe they are looking for 

colour, sound, high-resolution 
graphics and a proper keyboard. 
They arc looking for a unit which 
can be truly expanded, with floppy-
disc drives and proper printers, so 
they can do elementary word pro-
cessing and simple business 
applications. I don't claim the Vic-20 
is a business micro because it is not, 
but it is capable of being expanded 
into a sophisticated machine". 
Commodore is currently involved 

with a TV company which is making 
a programme about the use of micro-
computers in the home. The TV 
company selected 12 families at 
random and gave cach of them a 
Vic-20. The programme, which will 
be shown nationally, is charting 
their progress. 
"The interesting thing is that they 

have only had the computers for two 
weeks, but already eight of those 12 
families have asked us i f they can 
buy the Vic-20s from us. 
" I really do believe that micro-

computers w i l l be the boom 
consumer electronics consumer good 
of the eighties. I can see, certainly by 
the end of the eighties, that virtually 
every home wil l have a micro-
computer. I don't think that is being 
optimistic, I think it is almost certain 
to happen". 
One of the problems faced by first-

time users is that microcomputer 
manuals are often inaccurate and 
badly written. This is not a deterrent 
for the experienced programmer, but 
it can be very ofiputting for the 
beginner, acknowledges Baxter. 
"We have produced a manual for 

the Vic-20 which is aimed at the 
first-time user. The manual adopts a 
simple, show-and-tell approach, 
which is designed to explain what 
you can do with the machine, how 
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COMMODORE'S WARES 
"People will say there is some-

thing wrong with our cassette and 
send it back. We will check it and 
tell them there is nothing wrong 
with it, 3nd suggest that perhaps 
there is something wrong with their 
recorder. 
"Our own cassette recorder is 

specially geared to the Vic-20 and 
should enable people to avoid most 
of these problems. In addition, we 
are giving away a cassette which 
contains six different programs with 
each recorder". 
In a bid to minimise saving and 

loading problems, Commodore is 
using an innovatory method of 
recording its programs. " In the past, 
virtual ly everyone used audio 
recording equipment to record 
computer programs", says Baxter. 
"But we arc using a digital recording 
technique which is far more 
accurate. 
John Baxter acknowledges that 

this digital recording technique also 
boosts the chances of users success-
fully loading Commodore cassette 
programs using their own recorders. 
But he warns that digital recording 
on its own will not solve all saving 
and loading problems: "There are 
thousands of different cassette 
recorders and there is bound to be 
something funny about some of 
them which don't like the computer 
programs". 
A few Commodore dealers, such as 

Stack Computers of Liverpool, 
supply interfaces to enable Vic-20 
users to connect their own recorders 
into their computers, reveals Baxter. 
"We have no objections to people 
doing that kind of thing, but i f they 
do get into difficulties thev must 
realise that it's no longer our 
problem". 
Vic-20 software is just starting to 

take off, says Baxter. " I t is only 
when computers get into people's 
homes that the software starts to 
flood in, and we only started 
shipping Vies in quantity in 
December. The software is coming 
in last now, but it is always difficult 
to decide which ones to back. We do 
encourage other people to market as 
much software as they can. 
"We have five ROM games cart-

ridges of our own which arc out now 
and another 12 which are due to be 
launched over the next few weeks. 
Of those, the one that I think will 
become the biggest seller is the 
Adventure series which we have had 
done in conjunction with Scott 
Adams in the States". LJ 

containing 17 programs and a stencil 
for w r i t i ng f lowcharts. The 
complete package costs £14.95. 
The training package is intended 

not only to teach people how to 
program, but also to teach them 
good programming techniques, says 
Baxter. "Although it's wrong, many 
people write programs straight on to 
the screen and correct their mistakes 
as they go along. That is not the way 
to write a computer program. 

"An Introduction to Basic: Parr 1 
explains how to write a good 
program. It talks about subroutine 
specifications, parameters, input/ 
output and flowcharting". 
Commodore has sold more than 

30,000 of the training packages, both 
in the U.K. and abroad. John Baxter 
is proud of the fact that no errors 
have been reported, so far: " I n all we 
had about 10 people checking, both 
for literals and programming errors, 
and we haven't found one mistake 
yet. There is bound to be one some-
where, but we actually typed in 
every single program once the proofs 
were done, so there are certainly no 
major errors". 

An Introduction to Basic: Parr 1, 
which was written for Commodore 
by Professor Andrew Colin of 
Strathclyde University, is being 
followed by part 2 which will cover 
advanced Basic and machine-code 
programming. "Part 2 is just being 
finalised", says Baxter," and parts 3 
and 4 are both being worked on. 

"We expect to sell a large amount 
of Part 1, a significant amount of 
Part 2 and a much lower amount of 
Part 4. We don't really expect to sell 
much of Part 4, but we want to give 
people the opportunity to progress 
from being absolute novices to being 

'People quickly 
tire of the ZX-81's 

limitations' 

able to write the most complicated 
machine code programs". 
Commodore is also encouraging 

people to buy its own cassette 
recorder for saving and loading 
programs. "The trouble with using 
audio machines is that they vary a 
good deal", says Baxter. " I f you are 
playing a music tape and the head is 
slightly out of alignment it won't 
make much difference; but i f you are 
trying to load a computer program it 
will have disastrous consequences. 
"You will still be able to write and 

save your own programs on a 
recorder with a badly-positioned 
head, because the recorder wil l 
recognise its own wavelength, 
explains Baxter. But that recorder 
won't pick up a pre-recorded 
program with a normal wavelength. 
This can cause confusion. 

you can generate colours, sounds 
and, pictures. I f anything, we have 
been criticised for making the 
manual too simple. 
" I won't deny there arc some 

minor errors in the manual, but we 
arc correcting them. We had 10 to 15 
people, who never used a computer 
before, go through the manual with 
us and point out the problems. 
"One of the obvious difficulties is 

that a computer needs to know the 
difference between 0 and O and 
between 1 and I. This has to be 
explained because many people who 
see a program that says line 10 often 
use the O instead of the 0. Another 
problem is that some people don't 
know that upper and lower case 

'By the end of the 
1980s, every 

home will have a 
micro' 

refers to capital and non-capital 
letters". 
Yet the Vic-20 manual is not 

designed to teach first-time users 
how to program. Instead, 
Commodore U.K. has produced a 
training package An Introduction to 
Basic: Part 1. The package consists 
of a 152-page book, two cassettes 
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April 23-25,1982 
Earls Court, London 

Friday & Saturday: 10am - 6pm 
Sunday: 10am-5pm 

Admission £2.00 adults 
£1.00 children under 16. 

omputer 
Personal computers 
Home computing 
Small business systems 

The computer is with us and soon to be as familiar in the home as your 
television, video or hi-fi. But much more versatile! 

A home computer can be the family's resident teacher, accountant, home 
economics expert, memory bank and endless source of amusement! It can do 
anything you programme it to do - from teaching mathematics to the children or 
computing the most economic use of household fuels for yourself, as well as 
providing hours of fun on a rainy afternoon. Most important of all, the home 
computer will teach you and your 
family about computers - and this 
is the technology that your children 
are growing up with. 

In the office, the personal 
computer is rapidly replacing the 
obsolete mound of box files, 
adding machines and notebooks 
on thousands of desk tops. 
Microchip streamlining means 
increased efficiency in hundreds 
of different fields. 

Sponsored by: 
Practical Computing and 
Your Computer 

m 

(bmputer 
f - u l l 
• Cut this coupon and 

exchange for half-price 
ticket at the door. 

adult 

HALF PRICE 
smtm 
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Bringing computer& 
to everyday life # 

i 
V 

At The Computer Fair you can see and compare an enormous 
range of personal and home computers. Find out what they can do 
and which one would suit you best. Talk to the experts and discover 
for yourself how much - or how little - you need to spend. Choose 
from an amazing abundance of software programs and packages, 

cassette units, VDU terminals and scores of computer games. 

Swap your views and know-how with hundreds of other home 
computer enthusiasts - and find out a whole lot more from 

computer professionals. 

Plus - The M icro Mouse 
Contest. 

Come and watch the 
incredible ingenuity of 
computer controlled 

"mice" and how they find 
their way (or not!) to the 
centre of a maze. The 
knockout heats and the 
Euromicro British Final 
can all be seen at The 

Computer Fair! 

Bring the whole family -
don't miss this 

opportunity of bringing 
computers into your 

everyday life. 

for readers of child 

(gmputer fair:~ 
• n,,* *hic 

M r M u m f f t i M u 

Cut this coupon and 
exchange for half-price 
ticket at the door. 

I 
I 
I • 

i 
i 
i 
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To expand your micro to 
control joysticks, speech input, 
an 80-column printer or even 
floppy discs, you will need an 
additional piece of hardware 
called a port. Stephen Adams 
conducts this survey into ports 
available for the Sinclair 
machines. 
A PORT IS the gateway through which 
information enters and leaves a computer; a 
good example is the cassette port. The 
information is stored wi th in the computer in 
eight bits, which form a byte. The maximum 
amount o f bits that can be taken in and out o f a 
port is also a byte. 
Each bit on a port is represented by one 

wire, which wi l l either have +5V , which 
equals binary 1, or OV, which equals binary 0. 
Thus by putt ing a number between 255 and 0 
into the port we can change the conditions on 
the eight wires. O f course, on an input port 
the external conditions w i l l cause the eight 
input wires to be either + 5V or 0V. Each port 
can control, say, relays or printers by 
operating them from the output port and 
checking the condition returned by the 
equipment connected to the input port. 

Address locations 
The first facts to look for in the literature 

which accompanies the port are the addresses. 
These show how the port should be set before 
trying to input or output any information. 
There are two places where an address for a 
port can be located: in memory, like a R AM 
loction. This is called memory mapping. The 
second place is a spccial input/output map 
which the R A M cannot use. On memory-
mapped ports the data can be Pecked and 
Poked just 'like a piece o f RAM , using the 
Sinclair Basic command. T o enter data 
through the port, you would use the Input 
command: 

10 LET PORT = PEEK LOCATION 
Equally, to output data: 

20 POKE LOCATION, NUMBER. 
Table 1 shows the various ports tested and 

the memory locations in ei ther the 
input/output map or the memory map. 
When the ports are not memory-mapped, 

one needs to write a small piece o f machine 
code to replace the Peek and Poke commands 
of Basic. Peek and Poke can be stored in one of 
two places: high memory, above the RAMtop 
variable, or in a Rem statement, at the 
beginning o f the program. Two manufacturers 
offered only one o f these locations; Wi l l iam 
Stuart and JMJ. 
Machine-code programs have been writ ten 

by all the manufacturers for accessing their 
ports, but only one, Thurnal l , expected you to 
write your own after being told how to address 
the port. The others gave an address in which 
to Poke and output, and offered a USR 
address for moving data in and out o f the port. 
USR returns wi th a value in register BC 
which is used to return the input value o f the 
port given. For example, 

LET A = USR X 
leaves the value of BC in A. 
Where a control port is used, it must first be 

s 

SURVEY 
ZX PORTS 
set up. You do this by outputting a number to 
the control port to tell it which port is to be for 
input and which output. Also, wi th Quicksilva 
and Wi l l iam Stuart ports, which use a 
combined input/output and music-generation 
chip AY-8910, the control register must be 
told which port to look at, since only one of 
the two ports can be input or output at one 
time. 
The way ports are addressed can also give 

rise to problems since Sinclair-designed 
equipment is sometimes inaccurate. Some of 
the memory-map addresses are decoded by 
only one or two address lines instead o f the 
complete 16 available. This leads to a 
reduction in the number of chips required for 
each unit, but leaves the device to appear a 
number o f times in the memory or input/ 

output map; it should appear only once. 
Three devices failed a functional test w i th 

the Sinclair 16K R AM pack and printer 
connected to the system as well as the port. 
Wi l l iam Stuart clashed wi th the printer which 
only uses A2 to activate itself. JMJ clashed 
wi th the keyboard, which uses AO, and the 
slow mode, which uses only AO and A l . 

Potential problem 
On the ZX-80, however, the Technomatic's 

port works at location 25000 thus leaving only 
7K of memory space for RAM . I f , therefore, 
you have a 16K R AM on a ZX-80 wi th 8K or 
4K ROM , this port can cause problems. I t is 
advisable to ask yourself, i f you buy extra 
memory or ports, whether they w i l l clash. 
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1 

Power supplies can also cause problems, 
since all these extras are mostly dr iven f rom 
the ZX-81 9V or 5V supplies, f a b l e 2 shows 
the extra current required by the ports. T w o 
ports were suppl ied w i t h sockets for 
alternative power supplies. The i r ground 
controls must have a second power supply 
otherwise the R A M on board w i l l not work. 
Another potential problem is the number o f 

boards connected directly to the ZX-81 
expansion port. The ZX-81 may not be able to 
supply any o f the boards because the load is 
too great. The only board to solve this and the 
power supply problem is RD Laboratories 
8100 system which is fu l ly buffered on the 
Address and Data lines. JMJ and DCP solve 
this problem by blocking o f f the expansion 
port on the ZX-81 so that only the printer can 
be used. 

A l l o f the units functioned wel l , apart f rom 
the clashes mentioned. The few that are 
available as kits should cause no problems to 
construct. T he instructions arc, however, 
somewhat scant, and so you should have some 
experience o f bu i ld ing w i t h integrated 
circuits. 
There is, however, one word o f warning: the 

output o f all o f the ports is only + 5V 
max imum which is only enough to supply 

Manu fac tu re r Read Wr i te Address I npu t /Ou tpu t Memo ry map 
var ia t ion 

Ground Control A 49155 0 
B 49152 0 • 
C 49152 0 e' 

Control 49154 0 • 
16K RAM 16384-32767 0 

Bolton Electronics 65535-65532 0 
selection strap 

Technomatic 11000 256 iS 

Thurnall 
A 111 0 •s 
B 127 0 
C 79 0 
D 95 0 

William Stuart Systems 
Control 195-219 0 • 
Data 199-233 0 f 

by straps 

Micro Gen 15376-16384 1K y* 

DCP 
Port 21504-22272 1K 
RAM 16384-21248 0 

Quicksilva Control 32767 0 

Data 32766 0 yf 

RD Laboratories 
System 8100 15360-.15567 0 

selection by straps 
14 addresses 
per module 

JMJ 
Control A 2 Unknown 
Data A 0 as unit 
Control B 3 sealed vS 
Data B 1 

Note: Some of the port addresses given for the ZX-81 cannot be used on the ZX-80. 
Alternative addresses are: Bolton, ̶1 to ̶4 RD-8100, 31744 to 31951; Technomatic, 25000; 
Ground Control, -16384 to -16381. 

Table 7. 

current to drive one logic chip in most cases. 
So; to control relays or mains voltages f rom 
the output port , extra equipment must be used 
to cope w i t h higher voltages and current. Any 
voltage higher than + 5V or lower than - 0 V 
w i l l damage the port i f applied to its input. 

Concrete examples 

Most o f the documentation tells you what 
marvellous applications arc possible, but few 
actually give concrete examples. Techno-
matic's must be one o f the better examples ̶ 
w i th the port are 14 pages o f circuit diagrams 
describing things to do w i th the input and 
output. Some manufacturers do more and 
supply you w i t h extra equipment which w i l l 
p lug into the port to allow it to control higher 
voltage, via relays or measure voltages via an 
analoguc-to-digital converter. 

The award for the best application must go 
to M i c r o Gen which supplies its port for only 
one purpose ̶ to control two joysticks, so you 
can program their use. 
Most ports have the same amount o f data 

available on input and output , so that external 
equipment can be modi f ied to f i t the board 
and only the program has to be changed to use 
it. One application project wh ich w i l l f i t any 
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port is the speech-input device callcd B ig Ears 
f rom Wi l l i am Stuart Systems. I t requires only 
the use o f bit 7 and bi t 6 o f an input port. 
Other interfaces can be designed to run a 
proper 80-co lumn p r in te r , a M o d em ̶ 
although the software w i l l have to cope w i th 
the parallel-to-serial conversion ̶ and even a 
floppy-disc system. 
Among the units available is the analogue-

to-digi tal and digital-to-analogue converter 
f rom DCP , called an A pack. I t converts a 
voltage f rom 0V to 2.5V into a byte-sized 
number on the input port. The digital-to-
analogue converter does the opposite, but the 
current supplied is not great; accuracy is ± 5 
percent. 
The DCP relay output pack can switch up 

to 12V 1A. Called a C pack, it also has the 
inputs held to binary 0, which is opposite to 
normal. 
The RD Laboratories RD-8110 is a logic 

input and output port w i t h l ight-emit t ing 
diodes for quick identif ication o f the ol i tput 
state. The RD-8130 is an eight-bit analogue-
to-digital converter whose comparison voltage 
can be varied by links. The RD-8180 is a l ight-
pen system for drawing on the screen. 
The Bolton Electronics port is a good design 

(continued on next page) 



(continued from previous page) 
as it stops the RAM-pack wobble by laying the 
16K on the table and raising the ZX-81 45° 
upwards. There is provision for four more 
boards on the same system through the use o f 
different straps. However, it w i l l not work 
w i th any R A M greater than 15K. I t costs 
£15.90 bui l t or £12.90 as a kit plus £1 postage 
and packing. 

The port f rom DCP M i c r o Developments is 
a good system for schools w i th 4K o f R A M 
included in the basic P pack and the single 
port. I t is suff iciently tough, supplied in its 
own black box, and the Mo lex pins are wel l 
spaccd, and so w i l l not be easily broken. The 
A and C packs can make it more versatile, but 
only one can be connected at a t ime. 
The problem w i t h this system is that it is 

hard to expand, it w i l l not work w i th the 16K 
R A M pack and other packs cannot be 
connected to the ZX-81 bccause the P blocks 
the way. The output o f the C and A packs is 
via 2mm. Wander sockets. The cost o f the 
basic P port is £37.95 and the A pack, £19.95; 
the C pack costs £29.95. Both C and A packs 
must be used w i th a P pack. 
The Ground Contro l port has 16K o f R A M 

and a three-port input/output device on one 
board. The port is a 8255 PI /O and the data 
sheet w i l l only be supplied in return for a 
stamped, addressed envelope. The output is 
via two 14-pin integrated-circuit sockets, and 
the edge connector for the ZX-81 is supplied 
at a cost o f £3.20 extra. I t also requires a 
separate 200mA 12V power supply to be 
connected to the board which can be supplied 
at an extra cost o f £6. 

The black blobs 
Th is board must be mounted in a case ̶ it 

is hazardous to use it wi thout one. You w i l l 
have to put up w i th black blobs occasionally 
on the screen at switch-on because o f the 
power supply. T he cost o f the board is £47 for 
the ready-built version and £42 for the k i t . 
The jxVlJ Interfaces ZX -81 User Port 

Modu le is enclosed in a black blob o f epoxy 
resin. Th is Z-80A PI /O module is supplied 
w i th a book o f interface instructions for rhe 
control o f relays and the sensing o f l ight and 
heat. A l l the connections to the PI /O are 
available on a 24-pin integrated-circuit socket 
moulded into the case. 
I t has no extension connector and so it 

blocks o f f any other use for a I K machine, 
inc luding the 16K R A M pack. I t also clashes 
w i th the kevboard port and slow mode on the 
ZX-81. The cost is £29. 
The M i c ro Gen joystick port has two 

analogue- to-d ig i ta l converters wh i ch can 
connect to two converted Tandy joysticks for 
use in games. The use o f it in a Basic program 
is so simple. I n a machine-code program you 
must wait 0.5ms. for it to obtain its result. 
Each joystick is calibrated in two directions 

between 27 and 14, although this can be 
adjusted to your requirements. The cost o f the 
controller port is £19.80, and the joystick 
£9.60. Software includes Space Invaders and a 
ZX Maze at £6.95. 
The Quicksilva sound and input/output 

board fits to the ZX-81 via a £12 motherboard. 
Alternat ively, it can be fitted via a double-
sided edge connector called a QS connector 

Manufac turer Current Power f r om 
f rom ZX-81 other 

power source 
supply 

Bolton 60mA. 
DCP P pack 45mA. 

A pack 60mA. 
C pack 
maximum 77mA. 

Ground Control 20mA. 250mA. 
JMJ 70mA. 
Micro Gen 70mA. 
QS Sound Board 170mA. 
RS Super-Mum 80mA. 
8110 80mA. 
8130 40mA. 

Technomatic 40mA. 
Thurnall 30mA. 
William Stuart 100mA. 
Sinclair 16K 

RAM 260mA. 
Printer 500mA. 

Note: The Sinclair power pack will provide 
only 700mA and the printer power pack will 
only supply 1.2 A. 
Table 2. 

because it consists o f just a printcd-circuit 
board w i th a fingered edge like the ZX-81. 
Access to the port is rather d i f f icu l t , due to the 
use o f a AY-8910 integrated circuit wh ich has 
16 registers o f which the input and output 
registers form only a part. 
Therefore, to change f rom one register to 

another you must Poke the register number 
required into the control port , and then Peek 
or Poke the data into the port you want. As the 
music registers also use these locations, the 
p r o g r amm i n g can become somewha t 
complicated. 
The sound/input/output board costs £26 

and you should state for which machine you 
are ordering i t . Th i s is one o f many boards 
available f rom Quicksi lva wh ich includes 
h i gh - r eso l u t i on graph ics , p rog rammab le 
CHR$ generator and 3K RAM . The board 
w i l l , however, clash i f you decide to buy more 
than 16K o f memory for your system. 
The RD Laboratories RD-8100 system 

module that we tested was the Super-Mum 
complete w i t h the RD-S110 input/output port, 
and the RD-8130 analogue-to-digital input. 
The Super-Mum is buffered which means that 
any o f the modules can be disconnected at any 
time without crashing the ZX-81. I-Iowever, 
R D Laboratories offers a M i c r o -Mum which 
is not buffered and wh ich can take only two 
modules; the Super-Mum can take eight. 

Unit selection 
The units arc sealed and can be selected by 

two o f 14 addresses, which means more than 
one type o f board can be plugged in. I t has two 
disadvantages, however; one that the top of the 
unit flexes when modules are plugged in; the 
second is that the pins at the top arc very easily 
bent out o f l ine. 
Apart f rom this, it w i l l be very useful for 

those people who require a large system, for 
mon i t o r i ng equipment because plenty o f 
modules can be added and no special 
connectors arc required. The Super-Mum 
motherboard costs £40; M i c r o -Mum, £15; RS-
8110, £22.50; RD-8130, £29.50; plus 80p per 

order to cover the cost of postage and packing. 
The £14.95 Technomatic port is a single-

card which fits vertically behind the ZX-81. I t 
has not only separate read and wri te sockets, 
but also access to the + 5V and 0V power 
supplies. I t works reasonably wel l except on 
the ZX-80. I f , however, a fault develops, only 
Technomatic can replace the chips as they are 
only numbered 1 to 4. Special documentation, 
at £1 extra, contains some very useful designs 
for c i rcui t ry. 
We found that the connections to the ZX-81 

were too short and the 16K R A M pack d id not 
seem to f i t well. 
The Thurna l l Electronics port is mainly for 

the machine-code programmer. The instruc-
tions reveal that it can be programmed only in 
hexadecimal and refer you to the Sinclair 
manual. Th is input/output mapped port is 
fil l ly-decoded and so w i l l not be affected by 
Sinclair add-ons. Documentat ion gives some 
good examples o f how to control higher 
voltages, but not what to do w i th the port 
i tself. A 23-way edge connector is also 
required to access the output and input bits. 
The cost o f the Thurna l l port is £12.99 bui l t , 
or £10.99 as a kit , to which should be added 
V A T and 50p postage and packing. 

The Wi l l i am Stuart Systems port is wel l 
designed w i t h stereo output, because it is also 
a sound board, and an AY-8910 chip to control 
i t . Routines were given for a machine-codc 
program which gives commands for using the 
port and which w i l l make the Basic pro-
grammer feel happier. The examples o f its use 
were , howeve r , a t r i f l e bas ic . I t was 
disappointing that the routines, used to access 
the port, set the printer running, but this may 
be avoided by changing address straps. 
The sound board costs £25.50 built and 

£19.50 as a k i t plus V A T . We would have 
l iked to t ry the sound facilities o f this board 
w i t h the tape provided, but it would not load 
because o f the fact that Surfing U.S.A. could 
sti l l be heard in the background. 

Suppliers. 
Bolton Electronics: 44 Newland Drive, 

Bolton, Lancashire. Telephone: 
0204-64772. 

DCP Micro Developments: 2 Station Close, 
Lingwood, Norwich NR13 4AX. 
Telephone: 0603-712482. 

Ground Control: Alfreda Avenue, Hullbridge, 
Essex SS5 6LT. Telephone: 0702-230324. 

JMJ Interfaces: Old School House, 
Rettendon Turnpike, Battlesbridge, 
Wickford, Essex. 

Micro Gen: 24 Agar Crescent. Bracknell, 
Berkshire. Telephone: 0344-27317. 

Quicksilva: 95 Upper Brownhill Road, 
Maybush, Southampton, Hampshire. 

RD Laboratories: 5 Kennedy Road, Dane 
End, Ware, Hertfordshire SG12 0LU. 
Telephone: 0902-84380. 

Technomatic: 15 Burnley Road, London 
NW10. Telephone: 01-452 1500/450-6597. 
Telex: 922800. 

Thurnall Electronics: 95 Liverpool Road, 
Cadishead, Manchester M30 5BG. 
Telephone: 061-775 4461. 

William Stuart Systems: Dower House, 
Herongate, Brentwood, Essex CM13 
3SD. Telephone: 0277-810244. • 
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i i f Crfveme 
one good reason why I should 

choose a VIC 20 home computer." 
1. VIC is outstanding value 

for money. No other colour 
home computer can give so 
much for under £200. 

2. Total standard memory 
25K made up of 20K ROM and 
5K RAM. 

3. Fully expandable to 32K 
of user RAM. 

4. Microsoft Basic inter-
preter as standard. 

5L Accessible machine 
language as standard. 

6. Connects direct to 
monitor or standard television. 

7 Full size typewriter-style 
keyboard. 

8. Full colour and sound. 
9. All colours directly con-

trollable from the keyboard. 
10. 62 predefined graphic 

characters direct from the 
keyboard. 

11. Full set of upper and 
lowercase characters. 

12. 512 displayable characters 
direct from the keyboard. 

13. High resolution graphics 
capability built into the 
machine. 

14. Programmable function 
keys. 

15. Automatic repeat on 
cursor function keys. 

16. User-definable input/ 
output port. 

17 Machine bus port for 
memory expansion and ROM 
software. 

18. Standard interfaces for 
hardware peripherals. 

19. VIC 20 is truly 
expandable into a highly 
sophisticated computer system 
with a comprehensive list 
of accessories (see panel below). 

20. Full range of software for 
home, education, business and 
entertainment on disk,cassette 
and cartridge. 

Accessories include: 
• Cassette tape unit. 
• Single drive 51" floppy disk unit (170 K bytes 

capacity). 
• 80-column dot matrix printer. 
• 3K, 8K and 16K RAM expansion cartridges. 
• Programming aid packs; machine code 

monitorcartridge,programmers'aidcartridge;high 
resolution graphics cartridge. 

• Plug-in conversion box for a ful l 32K, 
40-column x 25 lines VIC including Prestel com-
parability. 

• Prestel/Tantel interface package. 
• RS 232C communication cartridge. 
• Memory expansion board 
• I LEE/488 interface cartridge. 
• Joysticks, light pens, paddles and motor 

controllers. 

21. Books, manuals and learn-
ing aids from Teach Yourself 
Basic to the VIC programmers' 
reference guide (a must for 
advanced programmers). 

22. Full support forVIC owners 
- their own magazine 'VIC 
Computing'aswell as a national 
network of VIC user groups. 

23. National dealer network 
providing full service and 
support to VIC owners. 

24. Expertise and experience 
- Commodore are world 
leaders in microcomputer and 
silicon chip technology. 

25. Commodore is the leading 
supplier of micro-computers 
in the UK to business, schools, 
industry and the home. 

2f>. VIC 20 is the best-selling 
colour home computer in 
the UK. 

How many reasons was it 
you wanted? 

ft commodore 
VIC 20 

The best home computer 
in the world. 
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INC VAT 

Price is inclusive of VAT 
at current rate of 15% 
Add £7.50 carriage/insurance to Mail Orders 

Tel: 

Card No: 
Mail To: C ompu t e r 100 L im i t ed 

S o u t h c o t e Parade, S o u t h c o t e 
Read ing, Berks , RG3 3D7 

YC4/82 

COMPUTER 100 
LIMITED 

MZ-80K SPECIAL OFFER! 
INCLUDING BASIC TAPE AND PROGRAMMING MANUAL 

A proper ful l size m i c rocompu te r fo r less than the real 
cost of a toy m i c rocompu te r . The Sharp comes w i t h 
48K of R AM and the screen and cassette are bui l t in, 
instead of be ing expensive extras. 

Full range of 
all Sharp peripherals 
stocked at highly 
competitive prices 
Ring for further details 

Computer 100 Limited 
7 Southcote Parade 
Southcote Farm Lane 
Southcote 
Reading, RG3 3D7 

Reading (0734) 584545 

[ C OM P U T E R 100 L I M 7 T E D " ̃ " " " " " M A I L O R D E R FORM" 
• Name: 

¦ Address: 

Post Code: 

FTllCRDflGE ELECTRDniCS 
LONDON'S BIGGEST ACORN STOCKIST 

FROM THIS TO THIS 
AT THE FLICK OF A SWITCH 

ALL PRICES INCLUDE VAT 
ABSOLUTELY NO MORE TO PAY. 

SEE US AT COMPUTER FAIR 23 25 APRIL 
fTUCRDflGE ELECTRDniCS 
135 HALE LANE EDGWARE MIDDLESEX HA8 9QP 

TEL: 01-959 7119 TELEX 8813241 

<<co«N \ OFFICIAL 

STOCKIST 

We accept company/institutional orders. 
ATOM KITS 
In our books the best computer 
kit available. Build yourself 
an Acorn Atom for only £135. 
plus £2.50 p+p 
ATOM SOFTWARE 
Games Packs 1̶8, Database, 
FORTH, Atomcalc, everything 
in stock. 30p p+p 
BBC ROM 
Update your Atom to the BBC 
operating system. 
Atom Discpack. £345 
5'/* discpack only £345, operating 
manual, cables, plus £2.50 p+p 
DAI Personal Computer. £684 
48K RAM 24K ROM 
The BBC Cassette Recorder £ 2 4 
As chosen by the BBC, but 
cheaper! £2.50 p+p 
If it's not in the advertisement, 
send for our mail order lists. 

THE GP - 80A dot matrix printer. 
LOWEST EVER PRICE 
ONLY £199 £4.50P+P 
Dot Matrix, Full 96 ASC11 
character 

ZX81 Owners £20 o f f 
Bring us your working ZX80 or 81 
and get £20 off any Atom -
kit or built. 

With the new ZENITH Monitor. Choose between small or large format 
depending on what you're doing. Small format for definition, 
large format for display. Full 12" GREEN screen. Only £85 while 
stocks last. It doesn't change the output from your computer, just 
changes the size of the display. Ideal for VIC 20, TRS 80, Atom BBC, 

+ Genie machines. £4.50 p+p 

RACOMM COLOUR MONITOR 
Absolute high resolution. 700x300 
pictals 12" £350 + £5 p+p Atom 
BBC, & Genie machines. 
ATARI VIDEO SYSTEM GAMES 
Warlords £ 1 9 . 9 5 
Missile Command £ 2 2 . 5 0 
p l u s m a n y , m a n y m o r e 
ACTIVISION GAMES 
Skiing £ 18 . 9 5 
Kaboom! £ 1 8 . 9 5 
p l u s m a n y , m a n y m o r e 

30p P+P 

B l a n k 
Casse t t es 
4 0 p e a c h , 

£3 .50 
fo r 10. 
7 0p p+p 

A l s o a v a i l a b l e : 
2114 IC's, Paper for most 
printers, Enormous selection of 
Books, Leads, etc, etc, etc. 
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THREE SORTS OF SPEED 
FOR THE ZX-81 
David Lawrence has prepared a 
trio of sorts for use on the 
ZX-81. Under test conditions 
the shell-Metzner, the fastest 
of the three, outstripped the 
commonly-used bubble sort by 
more than 21 minutes. 
GIVEN THE CHOICE, how long wou l d y o u 
prefer your micro to take over a given task? 
The question is not as stupid as it sounds, 
especially when dealing w i t h the ZX-S1, 
which not even its best friends wou ld describe 
as fast. 
Wh i l e machine-code bu f fs may wo r r y 

whether a different method o f executing a job 
might save a few microseconds, ZX-81 owners 
tend to be more concerned whether a complcx 
program w i l l finish its run before they go to 
bed. You do not have to be t ry ing to calculate 
pi to a mi l l ion decimal places to run into that 

problem. I n the January issue in Software File 
a program entit led "Effort less Index " by L 
Basford appeared. The object o f the program 
was to sort data such as names in to 
alphabetical order for subsequent use. 
The program worked perfectly and used a 

sort ing method known as the bubble sort. 
" Bubb l e " because o f the way in which items 
o f data bubble up and down the array in small 
steps un t i l they reach their correct place. 
However, run in slow mode, it took 24 
minutes and 25 seconds to sort 100 randomly 
chosen words. Such times are not untypical o f 
many sorting programs published by or for 
micro owners. Yet for l i t t le or no extra effort a 
successful sort can be achieved which is many 
times faster. 
I n this program, wr i t ten for a 16K ZX-81, 

three o f the many hundreds o f sort ing 
methods are tested against cach other using a 
list o f 100 random words generated w i th in the 
program. A l l the methods wou ld work equally 

wel l w i th numbers rather than w i th strings. 
The program is designed to illustrate why it 

is that different sort ing methods can vary so 
much in the amount o f t ime they take. It does 
this by displaying two important pieces o f 
informat ion which arc essential in assessing 
any sort, namely: 

• The number of times the program compares 
items within the list to be sorted, in order to 
rank them in value. 

• The number of times items are exchanged 
within the list until the correct order is 
achieved. 

I f you wish to time the sorts, you w i l l have to 
do it w i th a stop-watch. I f you do not wish to 
t ry the whole program, then any o f the three 
self-contained subroutines can be l i f ted 
straight out o f the program, deleting only the 
lines which set and increment S and C, which 
are the counters for swaps and comparisons. 
The first o f the three sorts is an exchange 

(continued on next page) 

ON THE ZX-81 SORTING 
1 GGT05 
2 SAVE "SORT" 
3 STOP 
1Q00 REM 

REM RANDOM WORDS 1810 
1020 
1036 
1040 
1050 
1 060 
1070 
1080 
1090 
1 1 00 
1110 
1120 
1130 
1148 
1150 
1160 
1 1 7 6 
1180 
1190 
1200 
1210 
122G 
1230 
1240 
1250 
1260 
1270 
1280 

REM 
DIM 
DIM 
FOR 
LET 
LET 
FOR 
LET 

ht-cim, i s ) 
B$<100 ,15 ) 
1=1 TO 100 
L=INT<RND*10+2) 
T$=" " 
J=1 TO L 
T$=T$+CHR$<INT <RND*26+38)) 

NEXT J 
LET fl$<I)=T$ 
SCROLL 
PRINT ft*a> 
NEXT 1 
REM 
REM GOSUBS 
REM 
GOSUB 
GOSUB 
GOSUB 
GOSUB 
GOSUB 
GOSUB 
STOP 

FOR SORTS 

22U0 
1250 
2200 
1500 
2200 
1760 

REM 
REM EXCHANGE SORT 
REM 
PRINT "EXCHANGE SORT" 

1230 LET N=100 
1300 LET A=0 
1310 LET B=0 
1320 LET C=0 
1330 LET S=0 
1350 LET A=A+1 
1360 IF fi=N THEN GOTO 1480 
1370 LET B=A+1 
1380 LET C=C+1 
1390 IF B$<A)>B$'sB) THEN GOTO 1438 
1400 LET B=B+1 
1418 IF B>N THEN GOTO 1358 
1428 GOTO 1380 
1430 LET S -S+ l 
1440 LET T*=B$<A) 
1450 LET B$<fl>=B$<B> 
1460 LET B$<B)=T$ 
1470 GOTO 1400 
1480 GOSUB 2088 
1490 RETURN 
1500 REM * m m m w w * * * m w * m * * 
1518 REM DELflVED REPLACEMENT 
1520 REM m * w * w m m w m w m m * 
1530 PRINT "DELAYED REPLACEMENT SORT" 
1540 LET A=8 
1550 LET B=0 
1560 LET C=0 
1570 LET D=0 
1 - 5 S 6 L £ T W - 1 8 0 
1590 LET S=0 
1680 LET D=D+1 
1610 IF D=N THEN GOTO 1740 

(listing continued on next page) 
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(continued from previous page) 
sort. I t begins by looking at the f irst i tem and 
comparing it w i t h the second. I f i tem 1 is less 
than i tem 2, then they are swapped. A l l ex-
planations are on the understanding that the 
list is to be sorted into ascending order, 
starl ing w i t h position 1 ̶ that is, A ,B ,C ,D ,E . 

I tem 1 is now compared w i th i tem 3 and the 
two arc swapped i f 3 is less than 1. 1 is now 
compared w i th 4, and so on. By the t ime i tem 
one has been compared w i th every other i tem 
in the l ist, and any necessary swaps made, the 
smallest i tem must be in posit ion one. T he 
procedure is now repeated for posit ion two, 
and so on down the list. 
Compar ing this method w i th the bubble sort 

mentioned earlier, we f ind that the number o f 
comparisons required is reduced f rom 9,173 to 
4,950 and the number o f swaps remains 
constant at 2,403. Th i s results in a reduction 
in the amount o f t ime taken to sort the same 
list f rom more than 24 minutes to 13.5 
minutes. 

Even though a considerable amount o f t ime 
is saved, much unnecessary swapping is st i l l 
occurr ing. Each t ime the program finds an 
item smaller than, for instance, i tem 1, the two 
are swapped. Whi le this does f inal ly result in 
the smallest item being i n the correct posit ion, 
it is only at the expense o f put t ing many items 
which are not the smallest there f irst. 
I f the original order o f items were E ,D ,C , 

B,A then every item in the list would have 
been in position 1 before the correct one is 
settled on. Clearly, we could increase the 

Ti'isiing continued from previous page) 

1626 LET R=B 
LET B=R+1 
LET OC+1 
IF B$<BXB$<fl> THEN 
LET E=B+1 
IF BON THEN GOTO 1646 
IF D=R THEN GOTO 1688 
LET S=S+1 

Comparison table. Alphabetical sort of 100 
words by differing methods. 

Me thod 

Bubble 
Exchange 
Delayed-
replacement 
Shell-
Metzner 

Swaps 

2,403 
2,403 

Compar- T ime in 
isons minu tes 
9,173 
4,950 

95 4,950 

379 801 

24.25 
13.15 

9.02 

3.01 
Figures are for one particular list and would 
vary for other lists. 

eff iciency o f the sort i f the program first found 
the lowest value i tem and only then made the 
swap. 
Th i s is achieved by the second sort, the 

delayed-replacement sort, wh ich requires 16 
program lines rather than 14 for the first 
method and, in return for the extra lines, 
reduces the sort t ime to nine minutes, w i t h 
4,950 comparisons as in the previous method, 
but only 95 swaps ̶ five items happened to be 
in the correct posit ion or iginal ly. 

Process of improvemen t 
The process o f improvement could go on 

indefini tely. There are many hundreds o f 
different methods o f sort ing, some o f them 
general, some designed for very specific 
purposes. Many o f them are more or less 
radical variations o f the basic methods already 
discussed but real speed requires a different 
approach. One such approach is exempli f ied 

by the th i rd method given in the test program, 
generally known as the shell-Metzner sort. 
The detailed work ing o f this sort is too 

complcx to go into here. Suffice it to say that 
rather than searching methodically for the 
lowest value, the program scans the table o f 
items, comparing pairs w i th a gap between 
them o f 

( ( 2 " * l ) - 1 ) / 2 
where 2* * I is the smallest power o f 2 wh ich is 
greater than the total number o f items in the 
l ist. Th i s is fo l lowed by a scan o f pairs having 
ha l f that gap, and so on. 
T h i s invariably results in a higher number 

o f swaps than method two but combined w i t h 
dramatically fewer comparisons. T he routine 
given for this method in the test program 
requires 21 lines ̶ six more than the previous 
method. However, it reduces the t ime taken to 
complete the sort to three minutes ̶ one-
eighth o f the t ime taken by the bubble sort ̶ 
w i t h 801 comparisons and 379 swaps. 

Whether or not such an increase in speed 
justifies the extra program space depends on 
how often and how many items you want to 
sort. The saving in l ime w i l l increase pro-
port ionately as the number o f items increases. 
However, every micro owner needs to be 
aware that a variety o f sophisticated sorts such 
as the shell-Metzner arc easily available to 
increase the power o f their machines. 
T he test program runs in slow mode; in 

practice, the sort section o f any program 
should be run in fast, cut t ing execution t inic 
by 50 percent. 

1 b3tf 
1648 
1658 
1660 
1678 
1688 
1698 
1708 
1710 
1728 
1738 
1748 
1750 
1760 
1770 
1788 
1798 
1888 
1818 
1828 
1838 
1848 
185Q 
1868 
1878 
1888 
1898 
1988 
1918 
1926 
1938 
1948 

LET fl=B 

LET T$=B*Cfl> 
LET £*<fl>=B$»::rO 
LET £$<IO=T* 
GOTO 1680 
GOSUB 2080 
RETURN 
REM 
REM SHELL-METZNER 
REM 
PRINT "SHELL-METZNER SORT" 
LET C=0 
LET S=0 
LET fi=l 
LET N=100 
IF 2**R>N 
LET R=R+1 
GOTO 1848 
LET F=2*> 

1958 
1960 
1970 
1980 
1990 
2000 
2010 
2820 
2030 

THEN GOTO 1998 

'HEN GOTO 1870 

- 1 
LET F=INT»sF/2> 
IF F=8 THEN GOTO 2868 
LET B=N-F 
LET B=1 
LET R=B 
LET E=R+F 
LET C=C+1 

2858 
2868 
2878 
2880 
2090 
2108 
2118 
2128 
2138 
2140* 
2150 
2160 
2170 
2180 
2190 
2280 
2210 
2220 
2230 
2240 
2250 
2260 
2270 

IF B$<R»B$CE> 
LET B=B+1 
IF B>D THEN GOTO 1888 
GOTO 1920 
LET S-3+1 
LET T$=B*<fi> 
LET £$< R }==£$': E> 
LET B$<E)=TS 
LET R=R-F 
IF fid THEN GOTO 1968 
GOTO 1930 
GOSUB 2080 
RETURN 
REM m w m m w m m w m * 
REM PRINT SORTED LIST 
REM m w m w * * w m * m m 
FOR 1=1 TO 108 
SCROLL 
PRINT £$CI> 
NEXT I 
SCROLL 
PRINT "CQMPRRISONS•";C 
SCROLL 
PRINT "SWAPS: " S 
RETURN 
REM 
REM RESET LIST 
REM 
FOR 1=1 TO 180 
LET E * a > = H * a > 
NEXT I 
CLS 
RETURN 
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X / . 

16K 
SSfl?-VCKS r A N I 

ON 
SS W f; /\OD 

WHY WAIT TO PAY MORE 
FAST DELIVERY: 
Post to: 
Dept YC4 
Kayde Electronic Systems 
48/49 Exmouth Road 
Great Yarmouth 
Norfolk 
NR30 3DP 
Tel: (0493) 55253 

Please s end m e R A M Pa c k / s 
A t £32 .95 e a c h 
P lease s end m e K e y b o a r d / s 
A t £27 .95 e a c h 

I e n c l o se £ 

N ame 

A d d r e s s 

P lease a d d £1 .00 P /P a n d ma k e c h e q u e s payab le t o 
K a y d e E l ec t r on i c S y s t em s . 

All products inc. VAT are fully built and 
tested and come complete with 
money back guarantee. 

See us at Stand V19 
Computer Fair 

YOUR COMPUTER. APRIL 1982 39 



BASIC 
TRANSLATING SOFTVWE 
Good form seems to demand 
that every new micro should 
have its own idiosyncratic Basic 
dialect. So, where the 
newcomer might expect to find 
a wealth of software, 
incompatibility reigns supreme. 
Tony Edwards starts his new 
series on software translation 
with a look at the broad 
techniques. 

YOUR FIRST consideration must be whether 
translation is wor th the effort. Th is depends 
on the complexity o f the task and on how 
badly you want to run the program in 
question. I t is often dif f icul t to assess just how 
complex the task o f translation w i l l be, but 
here are some general points for guidance. 
First, judge the size of the program by its 

number o f lines and the amount of memory it 
is said to use. Look at the program's Basic 
dialect to see i f it is familiar or completely 
alien. Compare the computer the program was 
wri t ten for w i th yours. I f the program is an 
Adventure wri t ten for a 1MB mainframe, you 
cannot reasonably expect it to run. 
Even i f the prospects for direct translation 

are poor, the idea may be transportable i f you 
think it wor th the effort. Th is would entail 
reducing the program into a flowchart, and the 
conversion o f the flowchart into your dialect of 
Basic. Th is is a long task, but one that is 
sometimes worth the effort. 

Unpor tab le graphics 
Another factor in evaluating the complexity 

o f translation is the amount o f graphics used. 
Graphics arc the most unportable part o f Basic 
dialects and a program which relies largely on 
graphics may lose most o f its impact on trans-
lation. You wi l l often have to completely 
rcprogram the graphics, and you must learn 
by experience which types o f computer have 
superior graphics to yours and thus have 
graphic programs which arc worthless on 
translation. 
In both graphical and non-graphical pro-

gramming it is always easier to translate up 
rather than down. For instance, ZX-80/81 
programs usually translate well on to a 
TRS-80 or Pet, but translation in the other 
direction is dif f icult and often only ideas can 
be used. 
Th is is an advantage for non-ZX-80/81 users 

as many very clever programs and subroutines 
have been published for ZX-80/81 which can 
be easily and usefully translated for use on 
bigger machines. 

One final warning. I f the program to be 
translated contains Peek/Poke statements ̶ or 
their equivalents such as Deek/Doke, Exam' 
F i l l and Fetch/Stuff ̶ leave well alone unless 
the listing includes details o f the reason for 
these statements and you are confident you 
can identify equivalent Peek/Poke addresses 
on your own machine. 
Having decided on translating a program, 

you need a strategy to ensure it is done in a 
systematic way. Read the whole l isting and 
mark any line which contains any statement 
you do not recognise as part o f your dialect. 
Then go through, line by line, typing in the 
program, and each marked line can be altered 
to suit your dialect. 
In many cases the necessary alterations are 

simple and obvious but some wi l l be more 
d i f f i c u l t ̶ the program may conta in 
statements which you do not understand, or 
statements which your machine is not able to 
mimic. I n the November issue, Guy Brooker 
offered a useful l itt le subroutine for drawing a 
line between two points on the video screen. 
This program was for the ZX-81 and is repro-
duced here w i th the lines containing state-
ments not recognised by my Basic dialect 
marked wi th an asterisk. 
I have added two lines at the start o f the 

program and changcd the last one so it runs as 
a program rather than as a subroutine. Th is is 
good strategy in complex programs as it allows 
separate sections to be translated and tested 
individually. 

10 PRINT "1ST POINT CO-ORDINATES"; 
INPUT X1, Y1 

20 PRINT "2ND POINT CO-ORDINATES"; 
INPUT X2. Y2 

30 LET G 0 
40 LET H = 0 
*50 LET X - X 2 -X1 
60 LET Y = Y 2 -Y1 
•70 LET Z ABS X 
*80 IF ABS Y > Z THEN Z = ABS Y 
90 FOR F - 1 TO Z 

*100 PLOT G + X I , H + Y1 
110 LET G = G + X/Z 
120 LET H = H + Y/Z 
130 NEXT F 
140 END 
M y computer accepts assignment statements 

wi th or without Let, so I deleted all Let 
statements and concentrated on the marked 
lines 70, 80 and 100. M y dialect required 
brackets around the argument o f functions, so 
I added them. W i t h regard to line 100, this 
simply switches on the indicated graphics 
block on the ZX-81 so I replaced it w i t h the 
equivalent f rom my Basic dialect and 
produced the translated program: 
10 PRINT "1ST POINT CO-ORDINATES"; 

INPUT X1, Y1 
20 PRINT "2ND POINT CO-ORDINATES"; 

INPUT X2, Y2 
30 G - 0: H=0 : X = X2 X 1: Y = Y2 Y1 
70 Z = ABS (X) 

Momen t of t r u t h 

Now the moment o f t ruth. Type Run and 
test it. In my case it worked and I have a very 
usefu l subrou t ine for use in fu ture 
programmes when drawing graphics. Perhaps 
it did not work for you. I f not, further trans-
lation is neccssary. Two faults could occur: 
your computer may have returned a syntax-
error prompt. I f this is the case, it has 
i den t i f i ed another l ine wh i c h needs 
translation. 

m mm 
mm®fL 

80 IF ABS(Y) > Z THEN Z = ABS(Y) 
90 FOR F = 1 TO Z 
100 SET (G + X1, H + Y1) 
110 G = G + X/Z: H = H + Y/Z 
130 NEXT F 
140 END 
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FOR YOUR MACHNE 

The other fault is more d i f f icu l t to handle. 
Perhaps the translated program ran but 
produced the wrong results ̶ as it would on a 
TRS-80 w i th 32 characters selected. I f this 
was the case when you tried you must look at 
the logic o f the translated program and see 
why it does what it does rather than what it 
was intended to do. 
A possibi l i ty not to be overlooked when 

faced w i th this problem is di f f icult ies w i th 
integer and non-integer ari thmetic ̶ does 
your machine have the same type as the 
machine for which the program was writ ten? 
I n this case, the program was wr i t ten using 
integer ar i thmetic, but the Set statement, or its 
equivalent, has an impl ic i t In t funct ion on 
most machines so this does not matter. 
The InkeyS or its equivalent, is often used 

and causes dif f icult ies in translation. InkeyS is 
used in TRS-80 level 2 Basic to read a 
character direct ly f rom the keyboard wi thout 
wai t ing for the <enter> . I t is used in a loop 
such as 
10 IF INKEYS - " X " GOTO 100 ELSE 

GOTO 10 
or 
10 A$ = INKEY$: IF A$ = " X " THEN 100 
ELSE 10 
wh ich waits unt i l the X key is pressed then 
moves on to line 100. 
Some machines have similar statements, 

wh ich you w i l l recognise i f you have one. For 
example, Pet users w i l l recognise this funct ion 
as similar to that o f Get A$. Many machines 
have no equivalent statement, and short of 
using a normal Inpu t statement, their owners 
may be in trouble. 

However, let us reflect for a moment. Af ter 
pressing a key, what happens to the character 
whi le the machine waits for addit ional input or 
the <en te r> command? The answer is that it 
is stored in the keyboard buffer. So all we have 
to do is look at the buffer to see i f a key has 
been pressed and we have our InkeyS 
statement. 

Unfor tunate ly , i t is not always as easy said 
as done. First where is the keyboard buffer? It 
must be in the R A M somewhere. I f you do not 
know where it is i n your machine and the 
instruct ion book does not help you, it should 
not be too d i f f i cu l t to f ind, as it must lie 
between the R O M addresses and the first 
R A M address available for a Basic program. 
Once the keyboard buffer has been ident i f ied a 
short machine-code program is the best way of 
producing an InkeyS statement. I f you have a 
ZX-80 the required program is: 
10 REM XXXXXX 
20 LET A = 16426 
30 POKE A, 219 
40 POKE A + 1, 0 
50 POKE A + 2, 111 
60 POKE A + 3, 38 
70 POKE A + 4, 0 
80 POKE A + 5, 201 

W i t h this rout ine at the start o f the program; 
the InkeyS statement can be mimicked w i t h 

LETA = USR (16426) 
but remember to bed it in a loop. Simi lar 
routines can be created for other machines. On 
the U K 101, for instance, the equivalent 
rout ine would be: 
10 FOR I = 592 TO 619: READ Z: POKE l,Z: 

NEXT I 
20 DATA 173.79,2,240.5.32,231.249,208,4,141, 

19 2 96 32 
30 DATA 0,253,169,0,141,79.2,169,1,141,20, 

2,96 
Th is program should be loaded, run and 
Newed. Then the InkeyS statement could be 
simulated by: 
100 POKE 1*1.80: POKE 12,2: POKE 591,1 
110 X = USE(X): Z = PEEK (531>:IFZ£ 

0 GOTO 1000: GOTO 110 
I f you cannot face machine code, the InkeyS 

statement can be mimicked f rom Basic. At the 
start o f your program, set up a cross of 
switchcd-on pixels, as shown in f igure 1, in 
some corner o f the display. 

When you require the InkeyS input , use 
cursor control or Pr int @ to place the cursor 
in the centre o f the cross. Use o f the up-, 
down-or back-arrows or the space back at this 
stage w i l l blank one o f the four pixels on most 
machines, so here is our InkcyS funct ion. 

Figure 1. 

A l l you need is a short routine to test each o f 
the four pixels to check i f it is on or of f , 
branching as indicated by the result. Do not 
forget to reset the pixels and replace the cursor 
i f you want to use the funct ion again. 
I hope this has whetted your appetite for 

more. However, you must help too. I f you 
wr i te saying what problems you wou ld l ike 
discussed in future issues, I w i l l endeavour to 
t ry to accommodate as many requests as 
possible. Fur ther , the whole effort is wasted 
unless you t ry to translate programs f rom one 
dialect to another. 

Final ly, i f you have discovered any good 
routines to simulate specialised statements 
f rom other, Basics wr i te and let me know and I 
w i l l add the best, w i t h acknowledgment, to 
future articles. Next month I w i l l discuss, 
among other things, Str ing control and Pr int 
@ statements. • 
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Jeremy Ruston assesses the 
BBC machine's colour graphics 
and shows how its powerful 
built-in Basic can be used to 
provide some spectacular 
effects on the screen. 
THERE ARE a number of techniques you can 
use to produce startling results w i th the BBC 
Microcomputer's graphics facilities. Hidden 
in the back o f the provisional user guide o f the 
BBC machine you w i l l f ind mention o f the 
command V D U 19. It enables you to change 
the colour of an area or spot o f colour on the 
screen, without having to redraw the object. 
Users o f the Atar i 400/800 w i l l recognise this 
facility as the equivalent o f their Set Color 
command. 
To use this command effectively, you have 

to think about colour graphics in a new way. 
Rather than consider blobs o f colour, think of 
the screen as being divided into a number of 
squares, where each square, or pixel, can hold 
a number. Th is number is restricted in 
magnitude by the graphics mode you are 
considering: 
Mode 0 - 0 to 1 
Mode 1 - 0 to 3 
Mode 2 - 0 to 15 
Mode 3 ̶ 0 to 1 
Mode 4 ̶ 0 to 1 
Mode 5 - 0 to 3 
Mode 6 ̶ 0 to 1 
The machine is set up in such a way that 

each number corresponds to a specific colour. 
In modes 0, 3, 4 and 6, a pixel holding the 
number 0 w i l l appear black, and a pixel 
holding 1 w i l l appear white. In modes 1 and 5, 
the relationships are: 
0 - black 
1 - red 
2 ̶ yellow 
3 ̶ white 
I n mode 2 the relationship is: 
0 - black 
1 - red 
2 - green 
3 ̶ yellow 
4 ̶ blue 
5 ̶ magenta 
6 ̶ cyan 
7 ̶ white 
8 ̶ flashing black/white 
9 ̶ flashing red/cyan 
10 ̶ flashing green/magenta 
11 flashing yellow/blue 
12 ̶ flashing blue/yellow 
13 ̶ flashing magenta/green 
14 ̶ flashing cyan/red 
15 - flashing white/black 
The intr iguing possibilities soon becomc 

apparent once you realise that all these 
relationships can be changed by executing a 
command o f the form 

VDU 19, colour number, colour,0,0,0 
where 

colour number 
is a number in the range of those shown in the 
first table. Colour is a variable w i th any value 
from 0 to 15. After this statement has been 
executed, any pixels holding the number 
"colour number" w i l l assume the colour 
indicated by "co lour " , according to the second 
table given. 
There are many applications for this 

command. I f you first set the pixels o f a 

COMMANDING 
ON THE BBC'S 
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BASIC 
MICRO 

to 110, o f 0.2 o f a second is set up before the 
colour is reset to black. The construction 
Repeat-Unti l False carries out the statements 
in the middle ad in f in i tum. Th is technique 
works very well in mode 2, where you can 
have up to 16 shapes to l ighten and darken in 
turn. 
Wi thou t this command it would lie 

impossible to have any other colours but black 
and whi te in the modes which al low only two 
colours. Thus i f you like the idea o f purple 
text on a yel low background, t ry this in mode 
4 or 0: 

VDU 19,0,3,0,0,0,19,1,5,0.0.0 
Notice how two V D U 19 commands have 

been effectively reduced to one. 
You may have noticed on The Computer 

Programme that several programs were 

MODE Sets the computer in a 
different graphics/text mode. 

MOVE Moves the graphics cursor to a 
specified position. 

GCOL 0,X Sets the current graphics-
plotting colour to X. 

PLOT 85,X,Y Plots a triangle between the 
point specified and the last two 
visited. 

TIME A variable which gives the 
number of hundredths of a 
second since it was last set. 

Program commands. 

developed on a screen w i th whi te letters and a 
striped blue background. The reason for the 
stripes is that all this text was displayed in 
mode 6, wh ich is a text-only mode w i th 25 
lines o f 40 characters. 
As there arc only 25 lines instead o f the 

normal 32, so to f i l l up the extra space, Acorn 
inserted some extra, black lines between each 
l ine o f text to make the text easier to read and 
to f i l l the space. Unfor tunate ly , these extra 
lines arc not affected by the V D U 19 
command. 
There appears to be a bug in the latest 

version o f the BBC Microcomputer 's moni tor : 
when 

VDU 19,0,23,0.0,0 
is executed in mode 6, the screen display 
became blurred around the edges, rather like a 
photograph o f a fast-moving car. fl¦ 

graphics screen to appear black no matter what 
number they hold, and you then draw a 
complex shape or pattern before restoring the 
normal relationships w i th V D U 20, it w i l l 
appear that the drawing has been instant-
aneously. 

For example, this program draws a circle 
w i th the screen turned of f , and then restores 
all the normal colours very quick ly. T o those 
more used to an Apple's high-resolution 
graphics, this can be dramatic: 
10 MODE 5 
20 FOR colour = 1 TO 3 
30 VDU 19, colour,0,0,0 
40 NEXT colour 
50 MOVE 640,512 + 500 
60 FOR angle = 0 TO 330 STEP 30 
70 GCOL 0.1 
80 MOVE 640,512 
90 PLOT 85,SIN(RAD(angle+10)1*500 + 640, 

COS(RAD(angle + 10)K500 4- 512 
100 GCOL 0,2 
110 MOVE 640,512 
120 PLOT 85,SIN(RAD(angle + 20))*500-r640, 

COS(RAD(angle + 20))'500-r 512 
130 GCOL 0,3 
140 MOVE 640,512 
150 PLOT 85,SIN(RAD(angle + 30))"500 + 640, 

COS(RAD(angle + 30))"500 + 512 
160 NEXT angle 
170 VDU 20 
180 END 
As a logical step f rom this example, i f you 

draw many similar figures, all set to black, and 
then in rotat ion set each to a specific colour, 
and then back to black again, the i l lusion o f 
extremely fast movement is created. Th i s 
example should explain the technique: 
10 MODE 5 
20 FOR X = 0 TO 1279 STEP 20 
30 MOVE X,0 
40 GCOL 0, ((X DIV 20) MOD 3) + 1 
50 DRAW X.1023 
60 NEXT X 
70 REPEAT 
80 FOR colour = 1 TO 3 
90 VDU 19,colour,4,0,0.0 
100 TIME = 0 
110 REPEAT UNTIL TIME = 20 
120 VDU 19. colour,0,0,0,0 
130 NEXT colour 
140 UNTIL FALSE 
The program works by drawing a series o f 

vertical lines in each o f three colours in turn. 
T hen each colour is selectively turned to blue 
̶ l ine 90. A t ime-consuming loop, lines 100 
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WHILE WE HAVE MOMENTARY 
SHORTAGE ON INTERSIL 

COMPONENT SUPPLIES, WE MAKE 
THE FOLLOWING SPECIAL OFFERS: 

o* V.C.R. 16 (RAM cartridge for the Vic 20): 
16K bytes in ultra fast CMOS RAM, extendable to 32K, 4 spare sockets for 
standard preprogrammed ROMs or 2732 EPROMS -
Kit £44.00, Ready built £50.00 (VAT inclusive) 

s? 

o * DUO 1 (designed for the Atom exclusively): 
64K bytes of reliable motorola RAM, usable for basic programming supplied 
with sample programs ̶ single 5V,200mA supply. No PSU required. Can be 
installed within minutes. 
Kit £64.00, Ready built £70.00 (VAT inclusive) 

o * Special RAM pack for the ZX81: 
The board is the smartest available, only 3" wide and 4" long housed in a 
plastic sleeve, offers 48K bytes for basic programs, takes DIM A (9500), no 
PSU required. Amazing!!! 
Kit £54.00, Ready built £60.00 (VAT inclusive) 

48340 BYTES FREE!!! for TRS 80 and Video Genie 
Kit £40.00, Ready built £46.00 (VAT inclusive) 

ALL SPECIAL OFFERS ARE EX-STOCK. NO QUANTITY DISCOUNT AVAILABLE. 
EXPORT AND DEALER CONDITIONS PLEASE REFER TO SALES OFFICE. 
(TELEX: AUDCOM 995337 G) 

AND MORE 

9 * 

O* 48340 BYTES FREE! 
for TRS80 and Video Genie. 
Kit £40.00 Ready buil t £46.00 

EX-STOCK DELIVERY!!! 
Dear Audio Computers, 
• I i m a ZX user, 

Please send mc more technical details on your products. Please send me the items circled above. 
. I am using a: (please tick) 

Acorn Atom Pet series . . . L' 1UK101 6502 OS1 TRS 80 model . . . level . . . Video Genie model 
: Please send me more technical details on your products. " Please send me the items orcied below: 

780A based* 6502 based 

Kit Ready built Kit Ready built 

32K bytes 
Ram expansion €46.00 £54.00 f59.00 £69.00 

64K bytes 
Ram expansion ̶ £79.00 — £100.00 

128K bytes 
Ram expansion — f 138.00 — £150.00 

128K bytes 
Ram array for 
further 
expansion £110.00 £110.00 

16K CMOS 
Ram expansion £44.00 £50.00 £44.00 £50.00 

16K Eprom 
expansion £30.00 £36.00 £30.00 £36.00 

£ 

S o 

Prices inc ludo VAT a t 15% and p&p . f u l l d o cumen t a t i o n and wa r r an t y 
Excep t spec ia l o f f e r fo r 32K o n V ideo Gen ie and TRS80 modu les 

See above 

require a VAT receipt 
̃!l enclose a cheque/postal order payable to Audio Computers, for £ 
' Please charge to my Acce$s/8drclaycard account no 

DName: Mr/Ms: 
I : Address: 

Ma i l (o r pos t ) t o : D e p t YC4 A u d i o C ompu t e r s , 87 B o u r n em o u t h Pa rk Road , S o u t h e n d on Sea, Essex. 
Te l : (0702) 613081 Te lex : A U D C O M 995337 G 
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Roy Burgin sets out to show 
that the speed and simplicity 
offered by Atom line labelling 
make it a system worth 
mastering. 
THE ATOM'S line-labell ing system is a very 
useful programming aid which is not only fast 
in operation, but also makes simple renumber-
ing possible wi thout having to bother about 
Gotos and Gosubs. An added bonus is that the 
program is easier to fo l low. I wou ld even go so 
far as to recommend that you do not Goto or 
Gosub line numbers but always use labels. 
Using a mixture o f both systems can lead to 

problems since a jump to a line number that 
has a label w i l l result in a run-t ime error. You 
may th ink that a total o f 27 labels is not 
adequate for a large program but as I w i l l 
show, labels can be used again and again ̶ 
under the r ight circumstances. 
The 27 labels includc all the inverted or 

lower-case letters plus an extra one that 1 w i l l 
deal w i t h separately as it is rather special. 

Program cons t ruc t ion 
T o understand the way that the labels work 

and to realise why Acorn decided to include 
them in A tom Basic, it is useful to look br ief ly 
at how a program is constructed and how the 
Basic interpreter sees it. A typical line in a 
program is made up o f three parts plus the 
label. 
The first two bytes contain a binary repre-

sentation o f the actual l ine number you have 
entered. Th i s is used by the Basic editor for 
the normal sort ing o f program lines as you 
type them and also by the Basic interpreter for 
f ind ing a numbered Goto or Gosub. 
There are no l ink addresses as used in most 

other Basics, so a search for a line number in 
either case involves starting at the beginning 
o f the program and work ing through each l ine 
unt i l the line number or a greater one is found. 

Hach line is seen by the system as a number 
fol lowed by a str ing, so the pointer musi be 
moved on by a process similar to Len in Basic. 
Th i s can be very t ime-consuming in a large 
program. 
The th i rd byte is the posit ion reserved for 

the label i f one is included. Otherwise, i t is the 
start o f a str ing o f characters that make up the 
statement or multi-statement line. Th is is the 
only posit ion where a line can be labelled. 
The th i rd part is the str ing o f characters 

which fo rm the statement. The length o f this 
str ing is normal ly l imited to 64 characters by 
the size o f the input buffer located at 4 100. 
That includes all the characters which fo rm 
the l ine number. Th i s size can, however, be 
increased up to a max imum o f 252 characters 
and most o f the Basic statements w i l l st i l l work 
perfectly ̶ see the program called Long 
Lines. 

Last character 
The last character is the final part. The 

statement line must end w i th the normal str ing 
terminator, wh ich is a carriage return C H 13. 
Th is is the character recognised by the Len 
function. 
The Basic statement line is not tokenised 

but is entered into memory exactly as it is 

1G0?1S=#32 ; REM LABLE I S INVERSE SQUARE OPEN BRACKET 
2 0 REM a u t o n u m b e r / l e n s l i n e s 
3 0 REM LOAD AT #8200 . . SET UP BV TYPING RUN.. BREAK, HEW OR OLD 
40 REM USE DIRECT FROM LOWER MEMORY BV TYP ING 6JE] 
5 8 REM M /C GETKEY ROUTINE 
6 0 ! # 2 8E 0 = # 8 5FFE6 2 0 
70 ! # 2 8 E 4 = # 0 0 0 0 6 0 8 0 
8 0 I N PU T ' " B EG I N AT L I NE NUMBER" B , " STEP" S , ' 
3 0 REM T=T0P OF YOUR PROGRAM IN LOWER MEMORY 

1 00 T = T 0P - 2 
1 1 0 @=5 
120 ? T = 1 3 
130 T=T+1 
140 REM L I NE LOOP, STEP POS I T I VE OR ZERO, NEGATIVE TERMINATES 
150 FOR J=B TO 3 2 7 6 7 STEP S 
160 PR INT J 
170 REM SET UP L I NE NUMBER I N YOUR PROGRAM 
136 ? T = J / 2 5 5 
190 T ? 1 = J & 2 5 5 
2 0 0 T=T+2 
2 1 0 REM L I N E LOOP, INPUT CHARACTER BY CHARACTER AND STORE I N 
2 2 0 REM YOUR PROGRAM, RESETTING END OF PROGRAM MARKER EACH T IME 
2 3 0 FOR 1=0 TO 2 4 9 
2 4 0 a L INK#2SE0> I F I = 0 J I F ? # 8 6 = 1 3 ; G . d 
2 5 0 I F 1 = 0 ; I F ? # 8 0 = # 7 F ; G . a 
2 6 0 I F ? # 8 0 = # 7 F ; 1 = 1 - 1 , ' T = T - 1 ; G. a 
2 7 0 I F I = 2 4 9 ; P . * # 7 F , G . a 
2 8 0 ? T = ? # 8 0 
2 9 0 I F ? T = 1 3 ; I = 2 4 9 ; G . b 
3 8 0 T ? l = 1 3 
3 1 0 I F I > 2 4 4 ; P . $7 (//sting continued on next page) 

LINE LABELLING 
EARMARKS 
ATOM ECONOMY 
typed in ̶ after binary coding the line 
number ̶ and can be examined not only by 
the List command but also by PrintS (memory 
location), wh ich pr ints out the str ing starting 
at that position. 
Th i s s impl ic i ty is the key to the Atom's 

f lexibi l i ty but can have disadvantages. Mu c h 
is made o f the abil i ty to shorten the Atom's 
Basic keywords to one or two characters 
fol lowed by a fu l l stop. Th i s is Acorn's answer 
to the memory savings made by the tokenising 
used in Microsof t Basics. 
Speed o f execution is also improved by 

using these short forms, although i n some-
eases the saving is negligible. For example, 
when I had f i t ted the versatile interface 
adaptor chip to my computer, I tested it using 
the program given in Atomic theory and 
practice on page 170. 

Th i s program times the execution o f 
indiv idual statements, and I found that the 
difference between L i n k and L I . was only l ^s . 
However, this was exceptional and most o f the 
shortened forms are wor th considering, even i f 
they do reduce the readability o f the program. 

As mentioned, the construction o f the 
program w i l l affect the speed o f operation o f 
numbered Gotos or Gosubs. The usual answer 
to this problem, offered to Microsof t pro-
grammers, is to place often-used subroutines 

at the beginning o f the program so that they 
can be located quick ly, usually at the expense 
o f program structure. The same advice applies 
to A tom Basic except that Acorn has gone one 
better by int roducing the labels. 
There are 26 normal labels plus an extra one 

wh ich is not documented by Acorn. I f Acorn 
were aware o f the existence o f the 27th label, it 
may have been ignored because it can be used 
only under certain circumstances. 

Three cond i t ions 
There are three condit ions wh ich cause the 

label rout ine to be called by the operating 
system and the first is when you type Run. 
The area o f memory allocated to storage o f the 
labels is zeroed ̶ locations 4 38D to #' 3C0. 
Each label has two consecut ive bytes 
associated w i t h i t ; a = * 3 8 I ) and 4 38E, 
b = # 38F and # 390 and so on. These 
locations are used to store the actual posit ion 
o f that label in your program. 

The second conditon occurs dur ing the 
execution o f the program. The interpreter 
checks the th i rd byte o f every statement l ine 
before execution to see i f it contains a label. I f 
it does, the memory location o f that label is 
stored in the appropriate slot; otherwise, no 

(continued on next page) 

/ YOUR COMPUTER. APRIL 1982 45 



(listing continued >̃ p j L-. T = 4 ± p p 
from previous page) . - ' ! - . g ̃ J̶̃ f " - f J 

348 NEXT I 
356 NEXT J 
360 PRINT '' "NO MORE LINE NUMBERS" 'J T=T+2 
370 REM TIDY UP AND RETURN CONTROL TO LOWER MEMORY 
388dT=T-3 
390 ?T=13 
400 T?1=255 
410 $256="" 
420 ?18=#29 
430 !13=T+2 
440 END 

(continued from previous page) 
action is necessary and the execution o f the 
Statement can continue. 
The f inal condi t ion is when a Goto or 

Gosub involves a label. The interpreter checks 
to see i f the posit ion o f that label has been 
entered in the look-up table ̶ 4 38D to 
4 3C0 ̶ and prov id ing the value stored is 
non-zero, execution o f the program wi l l 
continue f rom the new location. 

I f the look-up table contains a zero, this 
means that the label has not yet been 
encountered and a normal beginning-to-end 
search must be made before execution can 
continue. Failure to locate the label produces 
an error message and halts the program. 

Ma x imum use 
Armed w i th this knowledge, we can now 

make max imum use o f the labels available. 
Most o f the labels we use w i l l need to be 
dedicated to one particular line but there are 
many situations where a label can be used 
repeatedly in dif ferent positions. 
Th i s particular use o f labels must involve 

entry by normal progression f rom one line to 
the next so that the label is set or reset 
automatically and the Goto w i l l be a back-
wards jump to the last set position. 
Th i s situation occurs frequently in most 

programs and the same label can be used every 
t ime. I usually reserve x for this purpose. A 
typical case wou ld be val id i ty checking o f 
input which may go something like this: 
100 PRINT "PHASORS LOCKED IN" ' 
110xlNPUT "HOW MUCH ENERGY TO FIRE"I 
120 IF l>E;PRINT ' ' "TOO MUCH!! YOU ONLY 
HAVE "E" UNITS" ';G.x 
130 IF l>1000;PRINT ' ' "TOO HIGH!! WE WILL 
OVERHEAT" ';G.x 
140 IF l<10; PRINT ' ' "NOT ENOUGH TO 
WARM THE VALVES UP" ';G.x 
150 PRINT ' ' "O .K . " ' 
Once the program reaches line 150, the label 

becomes redundant unt i l the nexr t ime you 
invoke the phasors routine, when it w i l l be reset 
anyway. I have a labyr inth program where I use 
the x label more than 12 times and so make a 
considerable saving on normal use. 
One problem associated w i th using labels is 

that o f tracing bugs which always manage to 
f ind a way into even the shortest o f programs. 
O f course, the longer the program, the more 
bugs. Th i s problem can be greater when using 
labels because a Goto or Gosub to a label 
ignores the line number which would 

normal ly be stored for reference by the error 
rout ine, thus leaving the previously-stored line 
number intact. Acorn covers this by saying 
that an error message tells you where it thinks 
the error has occurred which may be several 
jumps f rom the actual error. 
I f you have already examined the Long 

Lines program, you w i l l have seen the special 
label on the first l ine. I t is the inverse-square 
open brackct and it is special because it is not 
zeroed like the rest but is left set to whatever 
value was there when switched on, unless that 
value has already been used elsewhere. 

T he label w i l l be reset when a line number 
containing it is met or it may be set direct ly by 
typing. 

! # 3C1 = # XXXX 
where 4 X X X X is the posit ion in memory 
where the label is, or could be. I t does not 
actually need to be there prov id ing the space 
does not contain another character which is 
essential to the Basic statement. 
Th i s opens up the possibil i ty o f a Goto o f a 

Gosub to the middle o f a line which as far as I 
know is not possible on any other make o f 
computer. T r y the fo l lowing sequence. 
NEW 
10 END : PRINT "HELLO THERE" 
! # 3C1 * 29081 * 8208 for unexpanded 
Atom) 
GOTO [ f \ 

End s ta tement 
There is no other way to pass the End 

statement in this line. I f the Long Lines 
program is entered into screen memory 
starting at 4 8200, the 4 X X X X w i l l be 
4 8203. An easier way to remember is to 
fo l low the usual sequence for entering 
programs into the graphics memory, 
?18= # 82 ̶ enter graphics memory 
NEW 
LOAD "LONG LINES" 
RUN 
press BREAK 
NEW ̶ or OLD if you have a program in 
lower memory 
You are now back in normal text memory 

where you can enter your own program whi le 
the long lines program stays intact w i th the 
label set. Type your program in the normal 
way un t i l you reach a line that w i l l not f i t into 
the 64 characters allowed by the A tom, then 
type 

GOTO • or G .Q ] 
You w i l l be asked for a start-line number 

and step value and you can then continue 
typing in your program. The difference is that 
now you have auto-line number ing and the 
capabil ity o f typing indiv idual lines w i t h a 
length o f up to hal f a screen. 
These lines w i l l be added to the end o f your 

program w i th the T o p marker adjusted 
accordingly. T o return to normal program 
entry, press Return when a new line number is 
presented; do not use Esc. Ensure that your 
long lines are exactly r ight before pressing 
return as the program does not allow you to 
edit existing lines or insert new lines into a 
program ̶ that is for the mark I I version. 

Beyond normal capaci ty 
You w i l l find that your program w i l l Save, 

Load, List and Run normally w i t h the long 
lines intact and you w i l l be able to edit and 
insert normal-length lines in the usual way. 
Mos t Basic statements w i l l work perfectly in 
long lines but remember that you arc pushing 
the system beyond its normal capacity and 
strange things may happen. 
For instance, an Inpu t statement w i th a very 

long message bui l t into it w i l l pr int out the 
message in fu l l but forget that it is supposed to 
be input t ing. Also, a very long ari thmetic 
expression w i l l miscalculate its sums but 
continue wi thout realising it. The l imi t in 
both these cases seems to be about 125 
characters which is nearly twice the normal 
number. 
These are the only two that I have found so 

far but there may be others, mul t ip le I f , And , 
Or statements arc a possible candidate. These 
can be broken down where possible into 
smaller separate statements in a mult i -
statement line. For example: 
200 IF A 0 AND B = 0 AND C = 0 AND D 0 

THEN D = 10 
Is equivalent to 
200 IF A 0; IF B =0 ; IF C - 0 ; IF D 0; D 10 
The Long Lines program is very useful for 

entering large quantities o f Pr int statements 
such as instructions, where you often find that 
you have split a word between two lines. A 
useful t ip to prevent this is to type the word 
Pr in t , or P., and the opening double quotation 
marks. Then move the cursor w i t h the cursor-
control keys to the beginning o f the next line 
before typing a str ing o f characters for output . 
Th i s way you can see exactly how it w i l l look 
at run time whi le you are typing it in, making 
centr ing and co lumn alignment far easier. • 
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lite 
Essential 
loft ware Company. 
Not Only 
30 Programs for 
the Sinclair 
ZX 81:1K -

30PROGRAMS 
FOR THE 
SINCLAIR 

1K 

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 that run 
10-30 times faster then BASIC programs. 

Sinclair ZX 81 ROM 
DisassemblybyDR , L0GAN 
The definitive book for 
the programmer that 
needs those 
answers about 
the Sinclair 
ZX 81 ROM. 

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! 

Understanding Your ZX 81 ROM -
A brill iant 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 programs. 

The Complete Sinclair ZX 81 
BASIC Course 

At last, a comprehensive text for your Sinclair ZX 81! The complete 
BASIC Course is a manual which will immediately become an 
indispensible work of reference for all your ZX 81 programming 

Orders to 
The Essential Software Company , Dept BT 
(Vlsconti Ltd.) 01 837 3154 
47 Brunswick Centre. London WC1N 1AF 

4 NAME: 

The Complete 
Sinclair ZX 81 BASIC Course 
Basic Course 
Programs on Cassette 
Sinclair ZX 81 ROM Disassembly 
Part A - OOOOH-OF54H 
Not Only 30 Programs/Sinclair 
ZX 81:1 K 

ADDRESS: Machine Language 
Programming Made Simple 
Understanding Your ZX 81 ROM 
Postage and Packing 

Postcode Remittance enclosed 

£17.50 • 

£ 2.50 P 

£ 7 00 • 

£ 6.95 • 

£ 8.95 a 
£ 8.95 a 
£ 0.70 

REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 

BEEBUG EE 
BBC MICRO 
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Its peculiar blend of skill and 
luck marks Nim out as a 
perfect candidate for 
computerisation. David 
Lawrence's version of the 
board game is for the 
expanded ZX-81. 
WRITING A PROGRAM to play N i m raises some 
interesting questions about the qual i ty o f play 
you want your micro to exhibit . Th i s is not the 
shortest N i m program possible, f i rst , because 
i t is wr i t ten in such a way as to make its 
method o f work ing transparent and secondly, 
because it contains a graphics representation 
o f the game as it progresses, together w i t h 
error messages for i l legal moves. 
The secret o f playing N i m is a form o f 

binary ari thmetic which goes as fol lows. T o 
make the best move it is first necessary to 
translate the number o f counters in each pile 
into a binary representation, then add the 
binary numbers wi thout carry. 
Thus , i f a game has arr ived at a state where 

there are three piles o f 8,7 and 1 respectively, 
their binary representations wou ld be 1000, 
0111 and 0001. Proper binary addit ion wou ld 
result in the answer 10000 but adding them 
together w i thout a carry results in 1112. 
T o w in a game o f N i m your move must 

result in a posit ion where the binary sum o f 
what is left contains only even numbers 
inc luding zero. I f there are piles o f 8, 7 and 1 
counters when your turn arrives, then you can 
win . I f you leave the game in that state after 

your move, then a good player w i l l beat you 
because there are odd numbers in the binary-
sum. 
Clearly, you cannot transform each o f the Is 

in the binary sum to zero to calculate the 
w inn ing move. Tha t would involve removing 
8 + 4 + 2 f rom a single pile and there is no 
single pile w i th 14 counters. The answer is to 
find a pile which, when represented in binary, 
contains a 1 in the same posit ion as the 
leftmost odd number in the binary sum. 
I n the case o f our example, the leftmost odd 

number in the binary sum is in the 8 posit ion 
and the only pile w i t h a 1 in the 8 position 
when represented in binary is the pile that 
actually has eight counters so that is the pile to 
alter. 
Removing eight f rom the pile does not, 

however, solve the problem, since it would not 
r i d us o f the odd numbers in the 4 and 2 
positions o f the binary sum. The solut ion is 
simple: starting f rom the 8 posit ion, record - 8 
̶ wh ich rids us o f one odd number ̶ and 
move to the r ight along the binary sum and the 
decimal representation o f the pile. 

I n the 4 posit ion we find an odd number in 
the decimal sum, so a change has to be made to 
that posit ion in one o f our piles. The rule is 
that looking at the pile we have decided to 
work w i th , i f there is a 1 in the posit ion we 
want to change, then we record whatever that 
posit ion represents as a minus. I f there is a 
zero in the posit ion that must be changed, we 
record the number represented by the posit ion 
as a plus. 

I n the ease o f our eight pile we have now 

recorded - 8 and +4 . The 2 position in the 
binary sum also has to be changed and, 
fo l lowing the same procedure, we record +2 . 
The 1 posit ion in our binary sum does not 
have an odd number, so we do not wish to 
make any change to our pi le in the 1 posit ion. 
We have now reached the end o f the binary 

sum and have recorded three numbers, 8, + 4 
and + 2. Add ing them together gives us - 2 and 
that is the move we need to make. I t w i l l result 
in piles wh ich, represented in binary, w i l l be 
0110, 0111 and 0001. Add ing them together 
w i thou t carry gives us a binary sum o f 0222 
and that is a w inn ing posit ion provided that 
we fol low the same procedure on subsequent 
moves. 

B inary sum 
The N i m program calculates the binary sum 

in the subroutine at 1260. I n the subroutine at 
1400 the leftmost odd number is recorded in 
one str ing, US, and the other positions that 
need to be changed in V$. After this, the 
subroutine at 2330 finds a suitable pile to be 
altered, the necessary move is translated back 
f rom binary at 1600 and fo l lowing, then the 
lmovc is made f rom 1680. 
I f the p rog ram plays per fec t l y , then 

someone who understands the method and is 
prepared to use it fu l ly on every move can sti l l 
w in , as long as they move first but anyone else 
w i l l lose every t ime, which becomes a tr i f le 
bor ing. The program attempts to avoid this by 
not playing a perfect game. 
The subroutine at 2330 does not, in fact, 

choose unerr ingly the correct pile to be 

NIM FOR THE ZX-81 
1000 GOTO 1030 
1010 SAVE 'NIM' 
1020 STOP 
1030 GOSUB 2510 
1040 GOSUB 1760 
1050 GOSUB 1900 
1060 IF G<l>+G<2>+G<3)+G<4>+G<5>«0 THEN PRINT "ROTTER. VOU WON.' 
1070 IF G<1>+G<2>+G<3)+G<4)+G<5>*8 THEN STOP 
1030 GOSUB 1280 
1090 IF Ga>+G<2>+G<3>+G<4>+G<5>»0 THEN PRINT "TEE-HEE. I WON. " 
1100 IF G<1)+G<2)+G<3>+G<4>+G(5>*0 THEN STOP 
1110 IF US>="00000" THEN GOSUB 2220 
1120 GOTO 1050 
i i 30 a s 
1140 FOR I«1 TO 29 STEP 7 
1150 FOR K=G<1/7+1> TO 1 STEP -1 
1160 PRINT AT 20-K,I;"0" 
1170 NEXT K 
1130 PRINT AT 3,l-i;"<";©<l/?+i>;">" 
1190 PRINT ftT 20,1; CHRf <157+1/7) 
1200 NEXT I 
1210 RETURN 
1220 PRINT AT 0,0;"32 
1230 PRINT AT 0,16; "32 JT>AC*S" 
1240 RETURN 
1250 REM ***#•.••*#***.«**#«***** 
1260 REM BINARY SUM 
1270 REM *»:*****»*«* *** 
1230 LET B2=8 
1290 FOR 1=1 TO 5 
1380 LET T*=M80000" 
1310 LET N=G<I> 
1320 FOR J=5 TO 1 STEP -1 
1330 IF N/20IMT<N/2> THEN LET T*<J>="1" 
1340 LET N=INT<N/2> 
1350 NEXT J 
1360 LETB1=VAL<T$> 
1370 LET B2=B2+B1 
1380 NEXT I 
1390 REM +:+ 
1400 REM BINARY SUBTRACT 
1410 REM wm*******#***mmmiv. 
1420 LET S*=STR* <B2> 
1430 LET T*="00000" 
1440 LET T*(6-LEN S* TO 5>»S* 
1450 LET U$-"00000" 
1460 FOR I- 1 TO 5 
1470 LET N-VAL <T*<I>> 
1480 IF N/2<>INT<N/2) THEN GOTO 1510 
1490 NEXT I 

1580 RETURN 
1510 LET U*<I>="1" 
1520 LET V$«"C0080" 
1530 FOR > 1 + 1 TO 5 
154© LET N=VAL<T$<J)> 
1550 IF N/20INT <N/2> THEN LET VJ<J)-"1" 
1560 NEXT J 
1570 GOSUB 2330 
1580 LET 5=0 
1590 REM 
1600 REM TRANSLATE FROM BINARV 
1610 REN 
1620 FOR 1=5 TO 1 STEP -1 
1630 IF U»<I><>"0" THEN LET S=3+2**<5-X> 
1640 IF Vf<l>-"1" ASH W*<I>»"0" THEN LET S-S-2**<5-I> 
1658 IF V$<I>="1" AND Wsa> = "l" THEN LET S=S+2**<5~I> 
1660 NEXT I 
1670 rem 
1688 REM ADJUST PILES 
1690 REM 
1700 PRINT AT 0,0,"I WILL TAKE ";S;" FROM PILE ";P 
1710 PAUSE 130 
1720 POKE 16437,255 
1730 LET G<P>=G<P>-S 
1740 GOSUB 1138 
1750 RETURN 
1760 REM *#**.*»*#< 
1770 REM SET PILES INITIALLY 
1780 REM M***Mf**'**mm*m**.¥-
1790 DIM G(5) 
1800 LET G<1)«=INT <RND*13> 
1810 LET G<2>=INT <RND*13> 
1820 LET G<3>=INT <RND*(27-GU.>-G<2>>> 
1830 IF G<3»16 THEN LET G<3>=16 
1840 LET G<4>=INT <RND*<30-G<3>-6<2>-G<1>>> 
1850 IF G<4)> 16 THEN LET G<4>=16 
1S60 LET G<5>=32-G<4>-G<3)-G<2)-G<1> 
1870 IF G<5» 16 THEN GOTO 1808 
1880 GOSUB 1130 
1890 RETURN 
1900 REM * + * + 
1910 REM ACCEPT MOVE 
1920 rem 
1938 PRINT AT 0,0;"WHICH PILE?"; 
1940 INPUT Ml 
1950 PRINT Ml 
1960 IF Ml<6 AND Ml>6 THEN GOTO 2S20 
1970 PRINT AT 0,8,"THERE ARE ONLY FIVE PILES." 
1980 PAUSE 100 
1990 POKE 16437,255 (listing continued on next page) 
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altered; it s imply picks the first one that looks 
l ikely to be the correct pile. Usual ly, it w i l l be 
r ight and w i l l play an unbeatable game. I f , 
however, you can see f rom experience where it 
tends to go wrong, you can play to its weak-
nesses, even i f you are in a losing posit ion, 
making it more like a game against a human 
opponent. 
Another solution is to allow the program to 

calculate a perfect move every t ime but 
int roduce random mistakes. T h i s can be 
achieved by replacing lines 2370 to 2400 w i t h 
the fo l lowing: 

2365 LET N1 = 6 - 1 
2370 FOR I = 1 TO 5 
2375 LET N2= G(l) 
2380 FOR J = 1 TON1 1 
2385 LET N2 = INT (N2/2) 
2390 NEXT J 
2400 IF N2/2 < > INT (N2/2) THEN GOTO 2430 

Mak ing these changes w i l l result in the 
program playing perfectly. A further line 

1455 IF RND < .2 THEN GOSUB 2220 
w i l l produce a random move every f ive moves 
or so ̶ more i f you replace .2 w i th a larger 
f igure. 

One f inal change you might l ike to make is 
to increase the speed o f the game when you arc 
in a w inn ing position. The program as given 
assumes that you are in a w inn ing position. 
Its best tactic is to take only one counter, thus 
prolonging the game as much as possible and 
g iv ing you t ime to make a mistake. Th is is 
done by the routine at 2230. Al ter ing line 
2300 to read 

LET S = INT (RND*G(P) + 1 

results in more counters being taken and a 
shorter game. 

(listing continued from previous page) 

2008 GOSUB 1220 
2010 GOTO 1930 
2020 IF G(M1»0 THEM GOTO 2088 
2030 PRINT AT 8,16;"NOTHING IN THAT PILE." 
2048 PAUSE 108 
2038 POKE 15437,255 
2068 GOSUB 1220 
2878 GOTO 1938 
2088 PRINT AT 0,16;"HOW MANY?"; 
2090 INPUT M2 
2100 PRINT M2 
2118 IF M2>8 AND M2<=0<M1> THEN GOTO 2178 
2128 PRINT AT 8,16;"YOU CANT.<2 spaces)" 
2138 PAUSE 100 
2148 POKE 16437,255 
2158 GOSUB 1238 
2168 GOTO 2888 
2170 LET G<M1>=G<M1)-M2 
2180 PAUSE 180 
2190 POKE 16437,255 
2208 GOSUB 1138 
2218 RETURN 
2228 REM ********************** 
2238 REM SAFE POSITION 
2248 REM .*#***************JM*** 
2238 LET S=8 
2260 FOR 1=1 lO 5 
2270 IF G<I»S THEN LET P=I 
2288 IF G<I>>S THEN LET S=G<I> 
2298 NEXT I 
2300 LET S-l 

2310 GOSUB 1670 
2320 RETURN 
2338 REM ******i«i******#******* 
2348 REM PILE TO EE ALTERED 
2350 REM 
2360 LET PXLE«2**C3-I> 
2378 FOR 1=1 TO 5 
2380 IF G<I»=PILE AND G<IX2+PILE THEN GOTO 2430 
240& IF G<I>-PILE >=2*PILE THEN GOTO 2430 
2410 NEXT 1 
2428 STOP 
2430 LET P-I 
2440 LET W*="00000" 
2458 LET C=G(P> 
2468 FOR 1=1 TO 5 
2470 IF C/2<>INT(C/2> THEN LET W*C6-I>="1" 
2480 LET C=INT<C/2> 
2490 NEXT I 
2580 RETURN 
2518 REM *m****************** 
2428 REH INSTRUCTIONS 
2530 REM ****Jfc*****if *********** 
2548 PRINT "I WILL DISPLAY FIVE PILES OF","COUNTERS. 

ON EACH MOVE VOU CAN","TAKE ANY NUMBER OF 
COUNTERS,UP", "TO AND INCLUDING ALL OF T H E M — " B U T 
ONLY FROM ONE PILE.",,,"THE WINNER IS THE ONE TO 
TAKE","THE LAST COUNTER." 

2550 PRINT 
2560 PRINT "PRESS NEWLIME TO CONTINUE." 
2570 INPUT ft* 
2588 RETURN 

....AND FOR THE APPLE 
2iis ' _jp c 
OS I P I ^ b ' - I P 0 W$wmm 

O \WE2W 

Sean Overend has adapted Nim 
for the Apple II to cater for 
beginners and advanced 
players alike. 
AFTER THE CHOICE o f board size has been 
made by the player, the computer displays the 
randomly-selected pieces and gives the player 
the opportuni ty o f starting. I f the player fails 
to choose w i th in the short t ime available for 
the decision, the computer w i l l start. 
The computer displays the state o f the board 

after each move by the player and by itself. 
Games have to be played through to the bitter 
end ̶ this is no hardship as the Return key 
need only be used once in the whole program, 
w h e n the p l a ye r ' s name is en t e r ed . 
Cumulat ive scores are displayed and you have 
an oppor tun i ty to change the board size, 
before entering a newly-shuff led game. 
Now let us examine the mechanics. As 

might be expected, the currcnt state o f the 
board is stored in a one-dimensional array A. 
The board size is the variable Z, shown on the 
screen as N . The random shuffle is performed 
at lines 350 to 370. The code for the t imed 
decision " W h o starts?" is at lines 390 and 400. 
Execution is looped Z x lOO times through a 
check o f the contents o f keyboard input data 
location ̶ decimal 49152 on the Apple. 
Subroutines 900, 1020 and 1140 are straight-

forward in that they merely request and check 
for val id i ty the input o f the player's move 

which consists o f row and number o f pieces to 
be taken. They then output the current state o f 
the board on the screen. 
The interesting part o f the program is the 

code that chooses the computer's move. T o 
understand it , you need to know the secret o f 
the N i m strategy. Fundamental ly , the tech-

nique is to move in such a way that you leave 
an even number o f each power o f two, unless 
you have reached the end-game. 
T o calculate the powers o f two, you need to 

analyse each row into its constituent binary 
digits. Thus * is 2°; * * * is 2' + 2°; is 

(continued on next page) 
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(continued from previous page) 
2 2 + 2 l + 2 ° and so on. You then sum the total 
number o f 22 in the whole board, the total 
number o f 21 and the total number o f 2°. T he 
move that w i l l w in is one that w i l l leave an 
even number o f each power o f two on the 
board. T he exception is the end-game, where 
you leave single pieces ̶ that is, * or 2° ̶ in 
all remaining rows. Obviously, i f you want the 
computer to take the last piece, you must leave 
an odd number o f single pieces. 
T o return to the program, lines 460 to 510 

see i f the end-game is in sight by count ing the 
rows w i t h only one piece, S, and the total 
number o f rows remaining, L . I f S = L or 
S + 1 = L , you are at the end-game stage and the 
code is drawn appropriately, including the 
f inal win/lose posit ion and the accumulation o f 
the game scores. CO is the computer's score, 
SC the player's. 
I f you have not reached the end-game, 

execution passes to line 840, where the power-
of- two computer-move subroutine at line 1270 
is called. Th i s subroutine first calculates 

whether the board has an even number o f each 
power o f two, using for the purposes variables 
P0, P I and P2 as Boolean, or t ru th , variables 
at lines 1290 .0 1480. 

I f the board has an even number o f cach 
power o f two, line 2010, then any move w i l l 
have to be made ̶ lines 2040 to 2090. I f the 
b oa r d is u ne ven , h oweve r , t h en the 
appropriate balancing moves are calculated 
and made, the code for which is div ided in the 
program for convenience into groups defined 
by the number o f odd totals o f powers o f two. 

O REM NIM PROGRAMM* - COPVR16MI i^-^U OVFRfND FEW 1VU1 IOOO RETURN 
JO HOME JOJO ftt« i i I i ! I i 11 i 11 i i i ; -
2 0 "OPE -*>.1?1 INVEwSifc t PR INT ' N I PT i NORMAL 1020 REM SUfcROUT * HE TNPi;T PLAYLR8 N0M8ER 
so PRINT "THE 0EMECT fit- I H IS SAME : s r o HAVE 1 Ml- ̃ lOJO 
40 PR I N I "OlHcK PLAYER IA; £ tHfe I «S i P I L l ^ UP ^1.1 1040 PR IN I . 
SO PRINI : PRINI JO-JV PRINT " WOW MANV7 
tyC> PRINT "THERE ARE ' N ' KOWG.EACH UP WHICH WW" T060 GET N»sN » VAL <N»1 
70 PRINT "CONTAIN UP TO "N" P IECES.<N<8> ' S070 PR IN I N t 
SO " K I N ! "Wr-iN I T ' S VUUK fURN. VOO KAY fAv.fc. A'-i" 1080 PRINT 
90 PRINT "MANY P I E L t H f HUM ANY OKb NUW AS YUU " I <>90 IF N • A IR ) AfiU N > * 1 THEN GOTO 1120 
t o o PRINT - L I K E . VUU M i l . ; I n Pi> PUK U«l. I.UW " 1ICK> PRINT, " INVALID NUMBER. TRY AGAIN" 
n o PR IN : -VOU WAN 1 r u TAPE PRUN r i K B ; . infew :R: • 1110 Cioro :«e 
120 PR IN I "NUM»£R 10 Kb lAKfcN PRuM I MAI 1-liW l RETURN 
ISO PRINT i PRINT t l 3 0 REM « f * • » • « • • • • • t < I I ( < O I ( » l 

PR IN I -THE "OMPUTCR ivOKKji (v»J: ;•••• MUVt RAlHI-.R" i i r t " nPM SOfiROUl lN t DI»P1.AV S. 'A f^ 
13<» PRINT "OUICKLV. AND IH6N DISPLAYS IMt HI -ARU" 1 ISO KbM » » » * * » » » » » » • « • « * » • * » > * * * 
l&O PRINT "AS 11 APPbAR* AP TfcK l i b KUVt l lOO FOR i - T TO ; 
r/n PRINT : PR IN I 1170 J - A < 1 > 
180 PR IN I "RfMf.MPPR. MX ut«U IAKES l i e K l U . I * t i e o i f . i - IREN b u r u 
190 INVERSE t PRINT - LOSE l I ' i NORMAL 1 1 9 " PRINT " " t 
200 PRINT - l YP t ANY 1 f.v WMILN VUJ « h l h--ADY' 12O0 PR IN I S i " " 1 
2JO GET QH PR IN 1 I HX * l l » 1210 FOR K •• I lO J 
220 HOKE 1 PRINt I PP IN I . PRINT 1220 PR IN I • 
2 22 PRINT - YOU WILL SHORTLY br. ASVEO IP YOU WIB'V I2SO NEXT Y 
223 TO rYp t ' V CUICKLV, IP VJJU w y 1240 PRINT 
224 PRINT ••OTMtiRUISf VUU M I L l LOSE IHt- 'JHANtfc. I2SO NEXT I 
225 PRJN; "YOU 6 £ l MORU I r o ANSWER i H t - 12 AO RETURN 
2 2 / PRIMI "GUEST ION. THfc HI BOER IKE 1270 REM H I M I I I M I I U I I I M M M I I 
228 PHI NT : P R I M I PRIN1 " M K S 1 . TWO OTHER :.ia • " PKJNI 1200 REM COMPUTfR'W P.OVt U i x i m i 
2 3 0 I h f °u r "WHAT i s YOUR N ' A I +E "SNA * : P^ INT 1290 PO « o i P l " 0»P2 - 0 
2*D OIM A<7> 1500 GOfO 1450r REM : P SURxl lur iNfcb 
2 SO P»<IN; "CHOOSE TK= S l / t OF 1 HE; BOARD. • :NA» I 3 I O REM SuK l 
2e.o PRIN 5 -ANY NJKfegR bhIWLEN 5 AND 7" 1520 PO - NOT P i n RE URN 
2 to PKIN I i P R I M GET A«s PRIN i A* 1330 REM SU62 
280 z *• VAL (A4> 1340 P I » NOT P i s RETURN 
290 IF I - " UR / > 7 IHfcN PRINT O M i l W ) ¦ fiOfll 1 550 REM SU83 
ZOO GOTO I 3 6 0 PT = NOT P I : PO » NOT pus H t lUPN 
Sii> PRINT : PK IN I "•OOMPIMPR - C « r NA* - »SC« PRIMI J370 REM SU«4 
•120 PRINI -. PRINT "NEW UAMfc": FRINT 13HO P2 - NOI PVi RETURN 
W o PRINT "1XJ YUU MAN! A ^UA'nO S I / c LHAN8E'' <Y/H>" I : L-tT PWINI A * : PRINT 13VO 

J 4110 
REM 8U85 

P2 - NO• P 2 i P " « N( j i K U I.L *L-hN 
•J40 IF A» a " V THfcrN 270 1 4 l O REM "SUU6 
33o >DK 1 - I 10 ^ 1420 P2 •• NOI P 2 i P l » NOT P i s Rf 1 URN 
Joo A< IJ • .'NT I KNi> 11 » » • I 14 JO FffM SUE" 
3>0 NEXT 1 1440 P2 = NOI PV i P l - NUT f l s f v - NUT p " « RF1URN 
;«« uu3u;< : 110 FOR I - 1 TO x 
t i90 PRINT r r R l N l "DU VIHI 111 S I / iR IV . 1460 IP A » I I » 0 THf-'N WIO ".4HO 

FOR I - 1 TO I • 1«>6 1470 A 11 1 UUS0& l ' . ' . " . : - .50. i 550, I y/o. 1 1-4JO. I 4JM 
"91> Y - FPFI <4v i r - 2 l 14BO NEX I I 
397 IF V » Jiro TITN 1 ( .»: I I. I N I l i o i y 40»> 1490 GOTO 2VOO 
398 NEXT I JK 'O REM TRILVV 
i W PRINT CHK* v l V j > . l W I O 1310 REM SINGLE POWER i lUbROUTINt 
40« If A* - y - ¦>1LN 1S20 IP P i Oft P2 THON OOTO >590 
41U BOSUO 9O0 I S30 REM POWO 
420 RnSllB 102>,» 1540 FCR 1 = 1 TO 7i X v a l l 1 
431.1 A <R> » A(ft> f l 13So I f X / 2 < INT <X / VI I H i N l i 7 0 
440 GOSUH 1 156U NEXT 1 

- 450 •J - <>»l. - 0 1570 A<I> - A < I ) - 1 
FOR I » 1 TO ; 153" RETURN 

470 IF A l l ' • O THI-N I>.; :0 v I V 1390 IF P2 THbN JU IU IO6<.' 
4 8 " IF fllli a J THCH W>TO I AO" RPK POW5 
4V... L * - T I GOTO " . I N 16 IO FCR ! = I TO i t \ " B l ' . ' 
:JOO S - S • I : L - L - I 1620 I F X • 2 OR X - 5 OR < • 6 Od ' * ' -RfeN lc .4v 
510 NEX r i 1430 NEXT I 
520 IP S - L THEN V.VO A H > A<1> - 2 
5 JO I P « - » t - TMHN GOTO /<>i> 1A50 RETURN 
54<l SOTO RFS NOT 1 1 ..« I M REM POW2 
5 5 " IF S « '1 TKfcN OOIO it>io POR I - 1 1 0 71 X • A O 
5 6 " I F S » 1 TMFN I ; . TO W J6AO IF X >7 THEN 17<X> 

FOR I - I H I Zi R £ « NU - . -ULCFC 1690 lifXT I 
I F A< I > - O THfcN t<j\u I ' I l o T 7O 0 A U > = A< I > - 4 

5VO A l l * = A ( f > - 1 \7io RETURN 
600 bO lU tfao 1720 REM TWO POWER SUBROUT 1 I . 1 
oJO NEXT I 1 7 3 0 IP PO ^ O THrN GOTO 1790 
620 P. AYcR .OS t l . 1740 PUR i • i i o i i x • a m 
6 30 HOME ICO - CO - S 17-SO I F X 5 THEN A t l > - A l l ! - GOTO : 7BO 
6 * 0 K K 1 N 1 t A 8 < 1 " . ' : H A S M t ( K I N I -»0L> ' . U S F L NORMAL 1 760 IF X • 4 OR X 5 IHEN K i l l - A < I 1 - .>; GOTO 17SO 
6 S O OOTO ^ I V 1 7 / 0 NEX I I 
t l f * . •. 'UK UOKPU LSK L U S E T 1 780 FETU3N 
f> 70 : PRINT : PRINT 3St « S'" - i 1 7 VO IP P I IHEN SOTO I8aO 
6 8 " PR1N1 TAl>< L'J) I PLASH : PRINT "VIH; W IN " : NOI.'MAT. 1000 REM POWO AND PCM/ 
6 90 •3010 JJO 18 JO hUH I • 1 TO Z l * • A ( I > 
700 REM MINNAHX ENDGAME 1820 I P X - 5 0 R X - 7 THFN A<1> A<1) - 5s GOTO 1650 
/lO I F S / 2 • INT C, / 2> IH*N fillip 781. IP30 I f I - 4 OK * • o THEN ' A O - A i l ) . ' I IK) ID 18SO 
' 2 l i REM > I S o n n 1940 N I :XT I 
7 SO FOR i « ' i i i : 1 8 5 " RE TURN 
7 4 0 I F A ( I t - - 1 IHEN i»v'.U 770 1 8 6 " REM PO ftNU PS 
'Z>> A H » * O TW70 FOR I : 10 I : X - M i l l 
7611 u o i u t o o 1880 IF X . OR X - t> IHEN A i I» = A l l ) - Ti GOTO 1910 
7 JO N£<T I 1890 IF X - OR X - / THEN A l l ! » ̃ ' I > *J GOTO 19 lO 
7,80 RrM S IS EVEN 1 9 0 " Nf-.XI I 
790 FOR I » ; : 0 JVIO RE Tuf<N 
son I a n » - J IHhN tf.JO 1920 REM THREE P J^ER SlIPRTCIl INI-

i • • 1 I9-v0 poh i • I r o ZSX - A < I I 
TFOKL W - O 1940 IP X - 4 1 HEN A< 1» « T.! RETURN 

•)>(> N E X I I 19KO IF y - 5 THEN A ( I ) - V i RETURN 
»»4Y 1 2 7 N : 9 f t " I F X » 6 I MEN A i l ) » l i RFTTJRM 
65*.' •^RlNT - PRINT 1970 IF X 7 THEN A < I ) « 0 : RETURN 
So* J PR J N I " « Y N U ' A -- PR I N I l O f i " Nf XT 1 
H/o ( j o sue H i . . 1 99L.» R?TUS«N 

i GOTO 4 ; . . 2l"Kl" R:EH U I I M U I I M I M I M < I < < X 
a w 2010 I F NOT RO AND NOT P i AND NUT P2 THEN GOTO 204O 
9¦1(» ».»:« S U 6 RW J I INF- I H P I I T I I . - . N • - , 2020 ON PO • PT * P2 liOSUK 1510 . 1726 . 1920 
9 i o '• i f*. : : : : : : : : I : : : : I : : 1 i I s 1 1 I : I ' • ; 2 0 3 0 RETURN 
9 2 0 PRINT t PRINT 2 0 4 " REM «U1 lO DO SOMETHING 
9 3 0 PRINT - YCXASMOWt" 2050 FOR I - l TO Z 
940 PR IN I : PRINT - WHICH R<» 20i"j0 IF A CI> - 0 THEN UUIO 2090 
950 GET fi*iR - VAI. 2070 A< I ) - ACI> - 1 
yfev PRINT R*. 2080 GOTO 2100 
9 7 U IP R 7 Off ft I :«n u •••>> 20V0 NEXT I 
V<J" A<R> y THfcf. loi«"' 21 CHI RE 1URN • 
9 9 0 PRINT ' INVALID NUf^jER. :RV I TO I IW I TF: H'J 
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See us at 
Stand V7 fomputer 
mr I r f f f Mwvx/nw 

MICRO GEN QUALITY 
PRODUCTS 

ZX81 A/ D CONVERTER BOARD 
Th i s 4 - c h a nne l a n a l o g u e t o d i g i t a l c o n v e r t e r , o r i g i na l l y d e v e l o p e d f o r j o y s t i c k c o n t r o l , c an be u sed f o r s u c h 
a pp l i c a t i o n s as m e a s u r eme n t o f v o l t a ge , t emp e r a t u r e , l i g h t i n t ens i t y e t c . 
T h e b o a r d f i t s in b e t w e e n t h e R A M pa c k a n d t h e ZX81 . ( N o sk i l l is r equ i r e d t o ma k e t h i s c o n n e c t i o n , a n d it 
a c t ua l l y i m p r o v e s t h e s t ab i l i t y o f t h e R A M pa c k . ) Pr ice n o w on i y £18 . 50 

JOYSTICKS FOR THE ZX81, only £9.60 each 
• T h e m o s t e x c i t i n g a d d - o n eve r f o r t he ZX81 , f r ee you r se l f o f t h a t d e ad , u n r e s p on s i v e k e y b o a r d . 
• 1 or 2 j o y s t i c k s m a y be c o n n e c t e d v ia ou r A / D b oa r d . 
• T u r n s y o u r ZX81 i n t o a t r u e p r o g r amma b l e g ame s ma c h i n e . 
• E x t e nd s t h e capab i l i t y o f t he ZX81 , imag i n e t he t r em e n d o u s va r i e t y o f g ame s a nd a pp l i c a t i o n s t h a t n o w 
b e c om e poss ib l e . 
• De ta i l s s u pp l i e d o n h o w t o use t he j o y s t i c k s in y o u r o w n p r o g r ams . 

P lease n o t e t h a t y o u c a n n o t c o n n e c t c o n v e n t i o n a l a n a l o g u e j o y s t i c k s d i r e c t l y t o t he d ig i t a l i n p u t p o r t s f o u n d 
o n m o s t I / O boa r ds , an A / D c o n v e r t o r s u c h as o u t s is r equ i r ed . 

A f r ee c o p y of Z X A M A Z E p l u s a n y o n e of t h e g ame s l i s ted b e l o w w h e n o r de r i n g a j o y s t i c k a n d an A / D 
b oa r d . 

Programs available 
2 3 2 E H S E E E H 3 2 3 I Y o u v e t r ' e d t h e res t , n o w t r y t he bes t . 
T h i s p r o g r am has m a n y f e a t u r e s i n c l u d i n g a n eve r i n c r eas i ng ra te o f p lay ( t hey ' l l g e t y o u in t h e end ) . 

o n l y £3 .95 
h i t i Qu i t e s imp l y t h e bes t b r e a k o u t o n t h e ma r k e t . 

Fea tu res s e ven b a t ang l es ( y o u w o n ' t f i n d t h i s o n e easy . ) o n l y £3 . 95 
V ^ ' M ? 1 ; ] i m A v e r y a dd i c t i v e a r cade g ame . 
B o m b a nd s h o o t y o u r w a y o u t of t r o u b l e , o t h e rw i s e y o u are d o o m e d t o c r a sh . Gene r a t e s a d i f f e r e n t 
p a t t e r n , f o r a d i f f e r e n t g am e e a c h t i m e y o u p l ay . O n t h e reverse o f t h e c a s se t t e is Z X REFLEX , f i n d o u t h o w 
f a s t y o u rea l ly a re . n o w on l y £3 .95 

V A M . H : I T h e o r i g i na l a n d st i l l t h e bes t . 
• G r aph i c d i sp l ay o f c h e s s b oa r d . * 5 levels o f p l ay . * D i sp l ays r e c o r d o f y o u r m o v e s a n d t he c omp u t e r s . 
* B o a r d c an be se t u p t o a n y p o s i t i o n . * Ha s ab i l i t y t o c h a n g e s ides o r leve l in m i d - g ame . * P L US . * 

C H ESS C LOCK o n reverse s ide , r e c o r d s t i m e t a k e n by e a c h p l aye r . * Rese tab le f u n c t i o n . * S i n g l e key 
e n t r y . 

NOW ONLY £6.50 
A l l o u r g ame s a re w r i t t e n in m a c h i n e c o de , a n d c a n be u sed w i t h j o y s t i c k s or k e y b o a r d ( e x c ep t chess , 
k e y b o a r d o n l y ) . S u p p l i e d o n casse t t e w i t h l i b ra ry case . 
T o a l l ow y o u t o p r o v e t o you r se l f t h a t o u r p r o d u c t s a re s e c o n d t o n one , M I C RO GEN o f f e r s t h e f o l l o w i n g 
t e rms t o o u r c u s t ome r s . 

14 DAYS FREE APPROVAL ON ALL PRODUCTS 
A l l m o n e y w i l l b e r e f u n d e d if g o o d s a re r e t u r n ed in g o o d c o n d i t i o n w i t h i n 14 days o f d e s p a t c h . 

If y o u w r i t e a p r o g r am w h i c h is e x c ep t i o na l , p l ease s u bm i t i t t o us . W e w i l l o f f e r a r o ya l t y if i t is su i t ab l e . 

Please rush me: (tick items required) 

MICRO GEN A /D BOARD D €18.50 JOYSTICK U £9.60 

ZX SPACE INVADERS L £3.95 ZX BREAKOUT H £3.95 

ZX NEW-YORK L £3.95 ZX CHESS • £6.50 

MORE DETAILS L 

Please add 40p towards post and packing on all orders. 

Name Cheques and P.O.'s payable to: 
Address MICRO GEN. Dept. YC4 

24 Agar Crescent, 
Bracknel l . 
Berks. 

Postcode 

YOUR COMPUTER. APRIL 1982 51 



ZX81 owners 

Protos 
Keyboard is here: 

A t last! A real, fu l l size keyboard in a t op qual i ty case f o r 
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 ou t g r own your ZX-81 don ' t sell i t fo r 
peanuts and move to another system. Add i t to Protos 
and make your ZX-81 g row . 
For details, large SAE, please. For orders add £2.80 post and 
packing. Cheques to 'Frome Computing'. 

Protos 
Computer 
Systems 

Frome 
Compu t i ng , 
20 Ashtree 
Road, Frome, 
Somerset, 
BA11 2SF 

r... I. 

r 

BARGAIN BYTES 
FOR THE 16K ZX81 

UNBEATABLE VALUE! 
CASSETTE OF 8 PROGRAMS (50K+ ) 

For f un and fo r tune ̶ 
no p rog ramming know ledge needed! 

ONLY £5 

DEEP SEA ADVENTURE (14K). Discover the treasure chest before you 
run out of gold or strength. Levels of play from "difficult" to "downright 
impossible" Also has "Save Game" feature. 
BANK ACCOUNT (13V?K). Invaluable for controlling your finances. 
Produces detailed statements and can also keep track of credit card 
spending. 
UNDERGROUND ADVENTURE (6KK). Battle against monsters and 
obstacles underground. A very difficult and challenging task. 
DEPTHCHARGE (2'/jK). A skilful moving graphics game. Fire your 
depthcharges to blow up enemy submarines before they destroy your 
ship. 
HANGMAN <11 MtK). The old family game based on a library of 500 
words. Excellent graphics. 
LOAN (21/zK>. Calculates repayments, time, sum borrowed or interest. 
For Bank Loans or Mortgages. 
CODEBREAKER (2K>. You have ten guesses at the four digit number 
held by the computer. 
FOREIGN CURRENCY (3K). How many dollars is £110? How many 
Francs is $38? See what your money will buy around the world! 

ORDER NOW! 
For convenience simply quote YC3 and yoor name and address on the reverse of your 
Cheque/postal order, and your software (on TDK cassette) wSi then be despatched, 
first class post, compete with comprehensive instructions. 

Send to: 
Richard Shepherd, 22 Green Leys, 
Maidenhead, Berkshire, SL6 7EZ. 
Telephone: (0628) 21107. 

ELTEC 
SERVICES LTD 
The Acorn Specialists 

HARDWARE 
ACORN ATOMS with new keyboards full range in stock 
BBC Machine MODELS A & B 
accessories stock expected March 

Full colour monitors (as used by the BBC) £299.00 
Green screen "Prince" monitors 12" (High Res 24MHz) £126.000 
" N EW " * GP100A Printer (improved print, wider paper) ...£247.25 
ATOM Centronics type printer cable £18.40 
6522 VIA interface chip £9.99 
74LS244 Buffer £3.22 
Printer socket for ATOM £3.60 
4K Floating point ROM £23.00 
̶ N E W ACORN 96K single disk pack £343.85 
Disk Buffer Pack & Connector £11.75 
BBC ROM SETS FOR ATOM £57.50 
ATOM Word pack ROM £30.00 
UTILITY ROMS Ext. Basic: Toolchest: RS232 from £28.00 
ATOMCALC ROM (Ideal for business) £39.10 
UTILITY ROM SWITCH (any of 4 ROMS-Softswitch) £57.50 
Extra Memory ̶ recommended perIK £3.20 
ATOMTEL £142.00 

SOFTWARE 
Games Packs 1-9 each £11.50 
Games Pack 10 (10 games for min. ATOM) £11.50 
Soft VDU New character set design £11.50 
Maths Pack 1, Maths Pack 2 each £11.50 
ATOM DATABASE £11.50 
UTILITY PACK 1 Dissembler + Fast COS + Renumber £11.50 
PEEKO COMPUTER Simulates a Micro on the screen £11.50 
ATOM Business Cassette by J . Phipps £8.79 
BUG BYTE CHESS (very good version) £9.00 
BUG BYTE 747 FLIGHT SIMULATOR - EXCELLENT! £8.00 
BUG BYTE GALAXIANS £8.00 
ATOM Desk Diary, Address Book and Planner £11.50 
ATOM ADVENTURES Dungeon, House, Intergalactic £11.50 
ATOM SYNTHESISER (very creative) £11.50 
ATOM LIFE PACKAGE. A fast version of life £11.50 
ATOM FORTH Cassette £11.50 
ATOM FORTH User Guide £6.00 
ATOM WORD TUTOR Pairs, Relations, Sentences. 

Suitable for Primary School Children £11.50 
ATOM INTRODUCTORY PACK - 4 cassettes: 

1. Interactive Teaching. 
2. Financial Planning. Minicalc and Sales. 
3. Household Phonebook. Learn to touch type. 
4. Games. Attack, Connect 4, Breakout, Memory 
and Mastermind £23.00 

BOOKS 
The BBC's "The COMPUTER BOOK" £6.75 
The NEC "30 HOUR BASIC" £5.50 
Practical Programmes for the BBC Computer 

and the Acorn Atom £5.95 
ATOM Business Book by J. Phipps £6.95 
ATOM Magic Book £5.50 
Getting Acquainted with your ACORN ATOM £7.95 

ELTEC SERVICES L IMITED 
231 Mann i n gham Lane, Brad fo rd BD8 7HH 

Tel: B rad fo rd (0274) 491372 
We accept Access and Barclaycard by mail or phone. 

All prices include VAT, where applicable. 
Acd 50p UK p&p for all items EXCEPT large hardware, eg Computers, 

Monitors, etc., then add £3.00 for a Securicor delivery. 
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Sinclair ZX8I Personal 
the heart of a system 
that grows with you. 

Kit: 
£ 4 9 . ^ 

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. 

Every ZX81 comes with a comprehensive, specially- written 
manual - a complete course in BASIC programming, from 
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: theZX81 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: 
£69.£ 

BASIC manual 

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 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 ZX81 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 
ZX81 packs even greater working 
capability than the ZX80. 

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. 



16K-byte RAM 
pack for massive 
add-on memory. 
Designed as a complete module to 
fit your Sinclair ZX80 orZX81, 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. 

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 
orsendingtoa 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 ZX81 
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, FREEPOST, Camberley, Surrey, GU15 3BR. 

by cheque, postal order, Access, 
Barclaycard or Trustcard. 
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 i n c i l a i i -
ZX8I 
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel: (0276) 66104 & 21282. 

Qty Item Code Item price 
£ 

Total 
£ 

Sinclair ZX81 Personal Computer kit(s). Price includes 
ZX81 BASIC manual, excludes mains adaptor. 12 49.95 
Ready-assembled Sinclair ZX81 Personal Computer(s). 
Price includes ZX81 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 fitZX80. 17 19.95 
Post and Packing. 2.95 

• Please t ick if you require a VAT receipt TOTAL £ . 
*\ enclose a cheque/posta l order payable to Sinclair Research Ltd, for £. _ 
*Please charge to my Access/Barclaycard/Trustcard account no. 

•Please delete/complete as applicable. 

Name: Mr/Mrs/Miss 

Please print. 
i I I I I I I 

Address: 

FREEPOST - no s t amp needed. 
1 I 1 I U I 1 I I I 1 I I 

Y O C 0 4 



How the ZX81 compares with other personal computers 
SYSTEM IDENTIFICATION ZX81 ZX80 ACORN APPLE II PET TRS 80 TRS 80 

ATOM PLUS 2001 LEVEL I LEVEL II 
ROM 8K 4K 8K 8K 14K 4K 12K 
GUIDE PRICE Basic unit - inc. VAT £70 £100 £175 £630 £435 £290 £375 

Unit plus 16K RAM (*12K RAM) £120 £150 £285* £630 £530 £360 £375 
COMMANDS LIST. LOAD. NEW. RUN. SAVE • • • • • • • 
STATEMENTS PRINT. INPUT. LET. GOTO. 

GOSUB/RETURN. FOR/NEXT IF/THEN • • • • • • • 
STEP • • • • • • 
TAB • • • • • 

ARITHMETIC ABS.RND • • • • • • • 
FUNCTIONS INT • • • • • 

ATN. COS, EXP. LOG. SGN. SIN. SQR. TAN • • • • 
ARCSIN. ARCOS • 

STRING CHRS O • • • • 
FUNCTIONS LEN • • • O • 

ASC(CODE). STRS>, VAL. INKEYS • • • 
NUMBERS FLOATING PT-10 * • • • • • 

INTEGERS • • • • • 
NUMERIC A-Z • • 
VARIABLES AA-Z0 • • • 

An-Zn. n^any alphanumeric string • • 
STRING AS & BS • 
VARIABLES AS to ZS • • • 

AnS toZnS n ̶  any alphanumeric character • • • 
NUMERIC SINGLE DIMENSIONAL • • • 
ARRAYS MULTI DIMENSIONAL • • • • 
DISPLAY ROWS 24 24 16 24 25 16 16 

COLUMNS 32 32 32 40 40 64 64 
LOW RES GRAPHICS (<7000 pixels) • • • • • 9 • 
HI RES GRAPHICS (>40000 pixels) • • 

SPECIAL USR (CALL. LINK) • • • • • • 
FEATURES PEEK. POKE (OR EQUIV) • • • • • • 

If you own a 
Sinclair ZX80 • • • 

The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-in replacement 
chip. (Complete with new keyboard 
template and operating manual.) 

With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on 
yourZX80 - including the ability to 
drive the Sinclair ZX Printer. 

s i n r f a i i -
ZX8I 
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel: (0276) 66104 & 21282. 

Sinclair software 
on cassette. 

The ultimate course 
in ZX8I BASIC 
programming. 

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 elegant of these on 
pre-recorded cassettes. Each pro-
gram is carefully vetted for interest 
and quality, and then grouped with 
others to form single-subject 
cassettes. 

Software currently available 
includes games, junior education, 
and business/household manage-
ment systems. You'll receive a 
Sinclair ZX Software catalogue with 
your ZX81 - or see our separate 
advertisement in this magazine. 

Some people prefer to learn their 
programming from books. For them, 
the ZX81 BASIC manual is ideal. 

But many have expressed a 
preference to learn on the machine, 
through the machine. Hence the 
new cassette-based ZX81 Learning 
Lab. 

The package comprises a 160-
page manual and 8 cassettes. 20 
programs, each demonstrating a 
particular aspect ofZX81 program-
ming, are spread over 6 of the 
cassettes. The other two are blank 
practice cassettes. 

Full details with your Sinclair ZX81. 



VIC COLOUR GRAPHICS 
Nick Hampshire shows how 
you can exploit the Vic's 
graphics-character generator to 
plot high-resolution graphics. 
HIGH-RESOLUTION point p lot t ing uses exactly 
the same principles as the generation o f user-
definable characters. I t entails f i l l i ng the video 
R A M w i th each o f the 255 character codes ̶ 
only half the screen can be used w i t h eight-by-
e igh t characters . T h e R A M character 
generator can then be used as a high-resolution 
memory-mapped display. 
I f all bytes in the R A M character generator 

are set to zero, then the screen is blank. I f you 
then set one bit in one o f the characters, a 
single high-resolution dot w i l l appear on the 
screen. T he relationship between a single dot 
on the screen, the locations in the R A M 
character generator, and the code value in each 
o f the video memory locations is shown in 
f igure 1. 

I t shows that the basis o f high-resolution 
p lot t ing is s imply f i l l i ng the video R A M 
corresponding to the screen area o f the high-
resolution display w i t h successive and incre-
mented code values. T he rest is a matter o f 
calculation to ensure that the correct bits are 

Cwiow 

Figure 1. Relationship between character-
generator locations and video memory code. 

set in each o f the eight bytes corresponding to 
each o f the character codes used in the video 
R AM . 
A high-resolution plot t ing program consists 

o f two parts; the init ial isation and the point-
plot subroutine. Ini t ial isat ion sets the registers 
o f the 6561 for a user-definable character 
generator, lowers the top o f memory to protect 
that character generator, enters the correct 
data into the video and colour RAMs and 
clears the contents o f the R A M character 
generator. 
The point-plot subroutine is called when-

ever a point is to be plotted or erased. I t 
consists o f a rout ine to calculate, f rom given X 
and Y co-ordinates, wh ich bit in wh ich byte o f 
the R A M character generator is to be set or 
erased. 

I t should be noted that the area o f the screen 
devoted to high-resolution p lot t ing can vary 
f rom just a few adjacent character spaces to the 
whole screen. T o do this, the 6561 is 
init ial ised to display eight-by-16 characters 
rather than the normal eight-bv-eight. Tha t 
requires the R A M character generator to be 
enlarged to 4K . 

* *EM * INITIALISE 6561 REGISTERS 33 REM 
7 PRINT'S - 100 M=5120 
3 P0KE36867/123 11® LRoL/3 
? POKE36855,60 120 LA-INT<LR> 
10 F<8>"0- F<G)=123F<1.>=64 :F<2>»32:F<3>*16 130 .•=r=fl+<Lft*176> 
20 F(4)»8 f(5)«^F(»)=2:F(?)-l 140 LR"<LR-Lfl>*3 
30 FORQ=0TO255 360 CR*C/8 
32 POKE7680-Q.O 310 Cfl=INT(CR> 
34 FOKE334O0+C.2 320 H=ft+<Cft*3> 
36 NEXT Cf 325 ft=A+LR 
40 FOR 0=5120TG3120+233*8 330 CF:=INT<<CR-CA>*3> 
42 POKES,* 460 POKEft,PEEK<fl)ORF<CR) 
44 NEXT Q 500 NEXTC 
43 PCKE36863,253 550 REH 
46 POKE36366,PEEK<36866)OR123 351 REM -WAIT FOR KEY PRESS THEN RETURN 
47 POKE36867,150 S52 REM ^SCREEN TO NORMAL 
60 REM 353 REM 
<31 REM tPLOT GRAPH OP FUNCTION IN LINE 9G 6G0 GETft* IFA$=""THEN600 
62 REN 1O00 POKE36S63.240 
30 FOR C=GT0175 101G P0KE36866,150 
36 L=45*40*SIN<C/10> 1020 POKE36367,174 
31 REM 1030 POKE36365.33 
92 REM *HIGH RESOLUTION POINT PLOT ROUTINE 

Program 1. High-resolution plot of a function. 

An example o f a set o f Basic routines to plot 
points in high resolution, plus lines and 
circles, is contained in program 1. These 
routines use a 2K character generator and 
eight-by-eight characters so the d isplay 
occupies only hal f the screen. The 6561 
registers have been used to centre the display. 
T he V ic has two modes o f colour operation: 

high-resolution mode and mul t ico lour mode. 
T he operating mode and the colours used are 
determined by the contents o f control registers 
15 and 16 o f the colour video R AM . The 
colour video R A M is located in a 506-byte 
block o f memory starting at location S9600 ̶ 
38400 decimal. * 
I f there is more than 8K o f user memory, 

the starting location o f colour R A M moves 
down to $9400 - 37888 decimal. The colour 
video R A M is only four bits wide, bits 0 to 2 
are used to select the character colour, and bit 
3 is used to determine whether that character 
is in high-resolution or mul t icolour mode. 
The high-resolution mode is selected by 

having b i t 3 o f the video colour R A M set to 
zero. Th i s is the normal mode o f operation 
and in it there is one-to-one correspondence 
between character generator bits and the dots 
displayed on the screen. Th i s means that all 1 
bits w i l l be displayed as dots o f one colour and 
all 0 bits as dots o f another colour. 

Each character has two colours, a fore-
ground ̶ all the 1 bits ̶ and a background 
colour ̶ all the 0 bits. One o f these colours is 
determined by the f irst three bits o f the video 
colour R A M and the other by bits 4 to 7 o f 
control register 16. I n normal operation, the 
foreground colour is stored in the video colour 
R A M and the background colour, wh ich is 
common to al l characters displayed on the 
screen, is stored in register 16. 

Th i s can be reversed so that ail characters 
have the same fo icground colour which is also 
determined by register 16 and different back-
ground colours set by the contents o f the 
colour video R AM . Whether a common fore-
ground or a common background is selected 
depends on the contents o f b i t 3 o f control 
register 16. 
I f b i t 3 is set to 1, the display w i l l have 

differently-coloured characters on a common 
background colour; i f b i t 3 equals 0, all 
characters w i l l have the same colour against a 
different colour background. I n addit ion to the 

foreground and background colours, the 6561 
allows the colour o f the border around the 
display area to be changed. Th i s is selected by 
bits 0 to 2 o f control register 16. 

The colours which can be displayed on the 
V ic arc div ided into two groups. The first 
group has eight colours. These colours can be 
used for the foreground or video colour R A M 
stored colour, and the border. T he second 
group has 16 colours wh ich can be used for the 
background colour ̶ also stored in control 
register 16 ̶ and for the auxi l iary colour. 
Th i s is used only in the mult icolour mode. 
T he colours available in each o f the groups arc 
shown in table 1. T o test the capabilities o f 
high-resolut ion mode, carry out the fo l lowing 
operations. Set bit 3 o f register 16 for common 

Aux i l i a r y / backg round Border /Characte r 
co lours co lours 
0 Black Black 
1 White White 
2 Red Red 
3 Cyan Cyan 
4 Magenta Magenta 
5 Green Green 
6 Blue Blue 
7 Yellow Yellow 
8 Orange 
9 Light-orange 
10 Pink 
11 Light-cyan 
12 Light-magenta 
13 Light-green 
14 Light-blue 
15 Light-yellow 

Table 1. Background and character colour 
codes. 

background or common foreground. For 
common foreground: 

POKE 36879. PEEK (36879) AND 247 
For common background: 

POKE 36879, PEEK (36879) OR 8 

Set the common background/foreground 
colour in bits 4 to 7 o f control register 16. 
There are 16 colours possible. I t is the colour 
number as shown in the table which is stored 
in the register, as in the fo l lowing example 
where variable C is the colour and is set to a 
value between 0 and 15: 

POKE 36879, PEEK (36879) AND 15 
POKE 36879, PEEK (36879) OR (C*16) 

(continued on next page) 
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6 REM ^INITIALISE $561 AND CHftR GEN 1010 REM •LINE LRAWING ROUTINE 
7 RE«- 1020 REM +USES DATA FROM LINE LATA TABLE 
8 P0KE36867,12S 1030 REM 
5 POKE36865.60 1200 XD»X2-X1 
10 F<3>»8 F<0>=*128: F< 1 >=64 : F<2>"=32 1210 VL=V2-V1 
20 F<3)=16:F(4>=S-"F(5>=4 F<e>)=2-F(7> = l 1230 A0=X;Al-1 
35 FOR Q=0TO255 1240 IFYDC0THENA0—I 
3" P0KE7688+C!,C! 1250 IFXLCOTHENAl=-1 
38 P0KE38488+Q,2 1270 XE=ABS"CXL> VE=ABS<YL> Ll=XE-YE 
39 NEXTQ 1280 IFL!>=0THEN!320 
40 F0RG=5l20T05l28+255*8 3 290 S0=-1 •• 5! =0 LG-Vc SH=X£ 
41 POKEQ, 0 1300 IFVL>=OTHENS0=1 
42 NEXTQ 1310 GOTO1340 
45 P0KE36S69,253 1320 S0=8 Sl=-1 LG=XE SH=YE 
46 P0KE36866,PEEK<36866>OR128 1330 IFXL>=8THENS1=1 
4? PGKE36867,150 1340 REM 

REM 1350 TT«LG TS=SH : UL=LG-SH CR=LG-SH/2 
91 REN »LATA FOR LINE DRAWING 1355 L»0 
92 REM fSTART AT COORDINATES XI,VI 1360 REM 
53 REM •END AT COORDINATES X2,Y2 1370 C=X1:L=Y1 G0SUB2108 
94 REM 1380 1 FCT>=0THEN1420 
100 READX1,V1,X2,Y2 1390 CT=CT+TSX1=X1+S1 V1=V1+S8 
105 IFX1 = =255THEN200 1410 GOTO1460 
110 GOSUB1O00 1420 CT=CT-UD:X1=»X1*A1 :Yl=Yl+fl8 
120 GOTO100 1460 TT=TT-1 
150 DATA 80,10,100,48 1470 IFTT<8THENRETURN 
151 LATA 80,10,60,40 1430 GOTO1370 
152 LATA 95,38,95,80 
153 LATA 65,38,65,80 2000 REM 
154 LATA 65,80,95,80 2010 REM •POINT PLOT ROUTINE 
155 DATA 85,80,85,60 2820 REM *USED BV LIHE AND CIRCLE DRAW 
156 LATA 98,SO,9u,60 2038 REM •ROUTINES 
15? LATA 85,60,90,60 204O REM *C=X COORLIMATE 
158 LATA 70,75,70,68 2858 REM •L-Y COORDINATE 
159 LATA 75.75,73,60 2060 REM 
160 LATA 70,75,75,7S 2180 A=5120 
161 LATA 70,60,75,60 2110 LR»L/8 
162 LATA 70,50,70,35 2120 LA=INT<LR> 
163 LATA 75,50,75,35 2138 A=A+<LA*176> 
164 LATA 70,50,75,50 2148 LR=CLR-LA>*8 
165 LATA 70,35,75,35 2380 CRaC/8 
166 LATA 85,50,85,35 2310 CA»INT<CR> 
167 LATA 90,50,98,35 2320 A=A+<CA*8> 
168 LATA 85,50,90,50 2325 A=»A+LR 
169 LATA S5.35,90,35 2338 CR=INTC<CR-Cft>*S> 
170 LATA 20,80,20,58 2488 P0kEA,PEEK<A>0RF<CR> 
171 LATA 22,80,22,50 2508 RETURN 
172 LATA 120,80,120,50 2606 GE7A5 IFA**""THEN2608 
173 LATA 122,88,122,50 3080 REM 
188 REM *END OF LINE LATA 3001 REN •CIRCLE DRAWING ROUTINE 
189 DATA 255,255,255,255 3002 REM •OX ANL OV ARE OFFSET VARIABLES 
190 REM 

255,255,255,255 
3803 REM •WHICH LETERMINE WHETHER A CIRCLE 

191 REM *LATA FOR LRAWING CIRCLES 3084 REM •OR ELIPSE IS LRAWN 
192 REM +CENTRE AT COORLINATES CX,CY 3005 REM 
193 REM •RADIUS R 3O10 OX-1 OY-1.2 
194 REM 3028 A-2* 
199 LATA 255,255,255,255 3830 N=100 
200 CX-21:CY=48:R=10 3040 INC=<A-0>/N 
219 G0SUB3000 3050 FORI"8T0ASTEPINC 
220 CX=12l:CY=35;R«15 3068 X=R*SIN<I):X=INT<X*0X+CX+.499> 
230 G0SUB3888 3070 V=R*C0S(I) Y=INT <V+OV+CV+.499 > 
240 GETAf:IFA$=""TH£N240 3088 L=V C»X G0SUB2180 
1006 REM 3890 NEXT I 

3100 RETURN 

Program 2. High-resolution plot of points, lines and circles. 

(continued from previous pageJ 

return to normal w i t h 
POKE 36879,27 

Set the border colour in bits 0 to 2 o f contro l 
register 16. There arc eight possible border 
colours and it is the colour number shown in 
table 1 wh i ch is stored in the register, as i n the 
fo l lowing example were variable C is the 
colour set to a value between 0 and 7: 

POKE 36879, PEEK (36879) AND 248 
POKE 36879. PEEK (36879) OR 0 

Put the colour code for each character to be 
displayed into the corresponding location in 
the colour video R AM . There arc eight 
possible character colours ̶ see table 1 ̶  they 
are stored in bits 0 to 2 o f the 506 locations in 
the colour video R AM . 

Th i s is done automatically in a Pr in t 
statement where the character colours can be 
embedded in the str ing as colour commands. 
I f Poke commands are used to put characters 
into the video R A M then the colour code must 
also be Poked into the corresponding location 
in the colour R AM . 
Given the co lumn number. Col , and the l ine 

number, L i n , o f the display plus the ASC I I 
codc o f the character, A , and the colour codc 
for that character, C , the fo l lowing routine 
w i l l pur rhc character and its colour into the 
correct locations in the two video RAMs : 

100 Q LIN *22 COL 
110 POKE 38400 fQ ,C 
120 POKE 7680+ 0 , A 

The mul t ico lour mode is selected by having 
bi t 3 o f the video colour R A M set to 1. I n this 
mode there is a two-to-one correspondence 
between character generator bits and the dots 
displayed on the screen. Th i s means that two 
bits o f the character-generator matr ix for that 
character code correspond to one dot on the 
scrccn, and the colour o f thai dot is 
determined by the two-bit codc in the 
character generator. 

The mul t ico lour mode is not suitable for use 
w i th the ROM-based character generators but 
can be very effective when used w i th a user-
definable R A M character generator. Th i s is 
because the R O M character generators are 
designed for high-resolution mode displays, 
where each bi t in the character matr ix 
represents a dot posit ion on the scrccn. 

I n mu l t i c o l ou r mode, the charactcr 
generator contains the colour o f each dot by 
using two bits to represent each display dot. 
W i t h a R O M charactcr generator, most 
characters w i l l thus appear as an array o f 
d i f ferent ly coloured points rather than a 
charactcr. 
The two bits o f the character-generator 

character matr ix , wh ich represents each scrcen 
dot, select one o f four colours for that dot in 
mul t ico lour mode. T he four codes created by 
these two bits tell the 6561 where to f ind the 
colour in format ion for the dot. The two-bit 
code is not i tself a colour codc; it is s imply a 
pointer to four different colour codes, g iv ing 
greater flexibility, as each code pointed to has 
either three- or four-bi t resolution. 
T he use o f a simple two-bi t pointer, 

combined w i t h bi t 3 o f the colour video R A M 
being used to determine the colour-display 
mode means that it is possible to mix high-
resolution and mul t ico lour characters in a 
display. 

The colour o f the dot can be either the 
background colour, the foreground colour, the 
exterior border colour or a special auxi l iary 
colour, in format ion on wh ich is stored in bits 
4 to 7 o f control register 15. T he mul t ico lour 
mode select codes are: 

0 0 Background colour 
0 1 ̶ Exterior border colour 
1 0 ̶ Foreground colour 
1 1 ̶ Auxiliary colour 

T he use o f the mul t ico lour mode can be 
summarised using the fo l lowing example: Set 
the background colour to one o f the 16 
colours. Th i s colour code is stored in the 
fo l lowing example in variable C wh ich w i l l 
have a value between 0 and 15: 

POKE 36879, PEEK (36879) AND 15 
POKE 36879, PEEK (36879) OR (C*16) 

Set the exterior border colour to one o f the 
eight colours. Th i s colour code w i l l have a 

Figure 2. Character-matrix settings. ( 

byte 76 5-s 32 10 Hex Location 
0 KO.^flt : i 3 * i 78 5120 
1 1B 5121 
2 oo oi i £ i i i IB 5122 
3 M I M IB 5123 
4 00 5124 
5 55 5125 
6 j ft; i.rt'Hfido AA 5126 
7 t l . t i i i n FF 5127 

value between 0 and 7 and in the fo l lowing 
example is stored in variable C: 

POKE 36879, PEEK (36879) AND 248 
POKE 36879, PEEK (36879) OR C 

Next , set the foreground colour to one o f the 
eight colours by Poking the colour code into 
the colour video R A M location, correspond-
ing to the location o f the displayed mult i -
colour character. 
Since it is bi t 3 o f the colour video R A M 

wh ich determines whether a character is 
displayed in high-resolution or mul t icolour 
mode, then 8 should be added to the colour-
code values for all characters to be displayed in 
mul t ico lour mode. 
N ow set the auxi l iary colour code to one o f 

the 16 colours. Th i s colour code w i l l have a 
value between 0 and 15 and in the fo l lowing 
example is stored in variable C: 

POKE 36878, PEEK (36878) AND 15 
POKE 36878, PEEK (36878) OR (C* 16) 

Bi t 3 o f control register 16 has no funct ion in 
mul t ico lour mode but should be set to the 
normal value o f 1, unless otherwise required 
when mix ing both colour display modes. 

F inal ly , set the charactcr matr ix for each 
charcter to be displayed as in f igure 2. Th i s 
example is for a character in a user-definable 
character generator start ing at location 5120. 
T he character had a code value o f 0 and w i l l 
show each o f the four colours available in 
mul t ico lour mode characters. ! _ 
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rCSOFT 
WE ARE LOOKING FOR NEW 
SOFTWARE AND WILL PAY TOP 
MONEY FOR "UNUSUAL" , "FUN" AND 
"EDUCATIONAL" PROGRAMS AND 
GAMES 

, COMPUTERS A 
ATARI" 

ll COMPUTERS 

A l l s u bm i s s i o n s w i l l g i v e t h e p r o g r am e r s 5 % 
d i s c o u n t o n a l l f u t u r e s o f t w a r e . 
A l l s o f t w a r e m u s t b e o n t a p e a n d a c c o m p a n i e d b y 
i n s t r u c t i o n s . 

PHONE WALSALL 641772 
o r w r i t e t o 
No. 4 CANUTE CLOSE, HIGHGATE ROAD 
WALSALL, WEST MIDLANDS 

SPECIAL OFFERS 
T l 9 9 1 4 A 
Plus 20 Programs 0 N L Y 

(£297.85 inc. VAT) 
Suitable recorder, cassette cable and ONLY £279 
library of mixed programs. (Value £50 +) (£320.85 with VAT) 
10% discount on command modules and peripherals. _ 
D A I - P C I 
(48K RAM, 24K ROM) 
Plus Free 
Suitable recorder and library of mixed 
programs including: Machine Diagnostic ONLY £595 
and Machine and Basic Language Tutor <£684 with VAT) 

CP/M Operating System P.O.A. 
DAI Super Fast Graphics Utility £15 
SOFTWARE Assembler/Disassembler £30 

word Processor £15 Basic Chess £5 
DAI Twinjloppydisk drives £595 (£684 with VAT) 

V I C 2 0 
Plus CC(S) Recorder + Program Library ONLY £189 
VIC Recorder £39 - £44.85 inc. VAT. (£217.35 inc. VAT) 
CC(S) Recorder plus VIC Cable f25 f28.75 inc VAT. 
Sony 16" Colour TV with 16 channel. 
Full remote control ONLY £285 inc. VAT 
Stereo Amplifiers. Five w/channel, mains powered teak cabinet. Ridiculous 
price to clear - £12 inc. VAT and psotage. 

M I M I 8 0 1 for BUSINESS 
64K RAM. 280A, 4 ports, twin DSDD and EDUCATION, etc. 
disk drives (700K). CP/M 

All included at an UNBELIEVABLE £1,350 
(£1,552.50 with VAT) 

Norminal, sales and purchase ledgers, invoicing, stock control, etc. _ 
Special pncesTor printers, monitors, etc. - any system-PUEASFASK 

Computers: Carnage/Packing £3.50 extra please 

' " COMPUTER CONTACT 
(SALES) 

22 BIRCHALL ROAD, RUSHDEN, NORTHANTS NN10 9RQ 
Convenience Phone (09 334) 55673 or 56894 

6.00 p.m. to 9.00 p.m. and weekends 

MICHAEL ORWIIM'S ZX81 CASSETTES 
CASSETTE ONE 
for 1K ZX81 

CASSETTE TWO 
Ten games in Basic for 16K ZX81 

" I had your Invaders React 
cassette . . . I was delighted 
with this first cassette." 
P. Ruby thon, 
London NW10 

" I have been intending to write 
to you for some days to say 
how much I enjoy the games 
on 'Cassette One' which you 
supplied me wi th earlier this 
month. Please let . . . into the 
secret of your first time load 
every t ime!" 
E.H., London SW4 

Just two our of over 20 
unsolicited testimonials. 

INVADERS ( IK ) 

n n f t A f l o a B v n n A A A A A a a A O » A » a A A V< f A A 

PHANTOM ALIENS 

z* zr*z> z> 

BUG SPLAT 

r W i 

Cassette One 1K mach ine code programs: 
React, Invaders, Phantom Aliens, Maze of Death, Planet Lander, 
Bouncing Letters, Bug Splat. 
I K Basic Programs: 
I Ching, Mastermind, Robots, Basic Hangman. 
PLUS Large screen versions of Invaders and Maze of Death, ready 
for when you get 16K. 

Cassette One costs £3.80. 

AWAR I 

the game or nunot 

[ 9 

YOUR V YOUP move 

PONTOON 

[I TMK bANK M£.» (IMO PQNTOON | YOUR CRCOrr IS CUflB_ 
vou STUCIV Ar 19 

I uxce STICK UXTrt 17 

YOU flAUC WON ClOO 

RECTANGLES 

o * 
8 3 
02. . . ai.o. 

ROCoe rcmu r . LMN iSPcR 

m 

PENNY SHOOT 

HITS 0 MAX 13 

i 
Cassette Two contains Othello. Awari, Laser Bases. Word 
Mastermind, Rectangles. Crash, Roulette, Pontoon, Penny Shoot 
and Gun Command. 
Cassette Two costs £5. 

Recorded on quality cassettes, sent by first class post, from: 
M ichae l Orw in . 26 B r own l ow Road, Wi l lesden, London NW10 9QL. (Mail order only please) 
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As seen on BBC TV "Computer Programme" 

* B I G E A R S * 
SPEECH 
I NPUT 
FOR A N Y 
COMPUTER 

Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. 

£ 4 9 BUILT TESTED & GUARANTEED ONLY 
PLEASE STATE COMPUTER: UK101. SUPERBOARD, NASC0M2, 
VIC 20. MICRON ZX80/81, PET, TRS80, MZ80K, APPLE II, BBC MICRO 

Z X 8 0 Z X 8 1 
MUSIC SYNTHESISER 
+ 1 6 LINE CONTROL PORT 
Play 3-part music, sound effects, 
drums etc. Full control of attack, decay 
and frequency. Input/Output lines provide 
control and monitor facility for Home Security, Robot Control. 
Model Railway, etc. etc. Works with or without 16K RAM. 
Add keyboard to make a live performance polyphonic synthesiser! 
Full instructions/software included. r a 

AMAZ ING VALUE AT ONLY £ 1 9 . 5 0 (KIT) 

£25.50 (BUILT) 
Extra 23 way connector at £2.50 
The "Composer" music program U6K) £6.00 

CO LOUR MODU L A TOR 
RGB in, PAL/UHF out (not for 2X1 

KIT £ 1 2 
BUILT £ 1 8 

U K I O I / N A S C OM COLOUR GRAPH I C S 
Inc. Modulator. Still the best selling system! 

KIT £45 
BUILT £ 6 0 

Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 

All enquiries 
S.A.E. please 

WILLIAM 
S T U A R T 
SYSTEMS Ltd 

Dower House, Billericay Road. 
Herongate, Brentwood. • • 
Essex CM 13 3SD ^ 
Telephone: 8rentwood (0277)810244 

OAKLEAF COMPUTERS 
Education Hobbyist & Small Business Computers 

LTD 

H8V WX1.-.012* 
Ap^ijr* H4» W I 7 V 

IT'S NOT 
JUST ACORNS THAT 
LOOK BETTER ON AN 

OAK TREE 
COMPUTER STAND 

IT SUITS 
APPLE 
PET 

ITT 2020 
SORD M23 

& MANY 
OTHERS 

With a built in accessory 
drawer, this smart unit turns 

your set up into a 
professional and bus.:ness-like 
system. The drawer hoids up 
to 50 diskettes or your tape 

collection and leads ctc. 
Order by telephone Qoo&rrg 
your ord number or write 
endoung your rcmrtusoce to: £ 1 9 . 9 5 

AII r».v.v>i 

121 DUDLEY ROAD, GRANTHAM, LINCS NG31 9AD 
Tel: (0476) 76994 

/CORN SPECiAUSTS 

mmwmmtm 

IPHIPPS ASSOCIATES 
(Mail Order Dept B ) 
99 East St, Epsom Surrey, Tel 03727 21215 

quoting your credit card N9, 24hr phone servic< 
Air Mail Europe plus 70 p Elsewhere plus£1.70 J *REQUIRE 16KRAM 

POCKET BOOK 
A STACK OF GAMES 
AT YOUJ3 FIN! 
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Computing the remedy 
for human handicaps 
To ma r k I n f o rma t i on Techno l ogy Year, Your Computer is 
sponso r i ng a ma jo r c ompe t i t i o n who s e a im is t h e deve lop-
men t o f imag ina t i ve and use fu l dev ices t h r o u g h w h i c h dis-
ab led peop le can make use of m i c r o compu t e r s . J o h n 
Dawson sets t h e scene and lays ou t t he c ompe t i t i o n ru les. 
A COMPUTER EXPERT claimcd recently that 
we arc making use o f only f ive percent o f the 
microcomputer 's potential. Another expert 
said that home computers are noth ing more 
than toys ̶ nobody has any applications for 
the compu te r that demand the use o f 
automatic data-processing equipment. 

For example, you can add up the cheques 
you have issued in a month and the money 
that has been credited and debited to and f rom 
your account w i thout having access to a home-
finance package on a microcomputer . There is 
no absolute requirement for you to have a 
microprocessor to gain control o f your central 
heating; Monopo l y , snakes and ladders and 
chess were all successful games before the 
Univers i ty o f Manchester bu i l t the first d igi tal 
computer. 

Br ight ideas 
T h e Your Computer c ompe t i t i o n fo r 

microelectronics for the disabled means that it 
does not matter whether you have a computer 
or whether al l you have are br ight ideas ̶ you 
can enter. 

First , let us reject the idea that the disabled 
arc freaks o f nature who ought to be kept out 

o f sight in hospitals bui l t when Victor ia ruled 
the Empire . People who are disabled or 
handicapped are just people who are less able 
in some area than you or I . We are all disabled 
in some way ̶ I am overweight and cannot 
run; others arc handicapped mental ly because 
o f an accident at b i r th , st i l l others are 
physically disabled because o f pol io, spina 
bif ida or motorcycle accidcnts. 
There is a spectrum o f disabi l i ty w i t h no 

arbi t rary break-points and each o f us may 
becomc disabled at any t ime. G row ing o ld 
imposes handicaps on many people, and as 
acute health care in the U . K . improves, so 
more people w i l l have to face the chronic 
disabilit ies o f o ld age. 
Microelectronics and computers promise 

enormous gains to people who are less able in 
one area or another than the "average" person. 
Many o f the most useful aids are extremely 
simple in design. For example, some are 
designed for basic tasks such as helping 
someone into or out o f the bath or to use a 
lavatory. 
However , many o f the aids examined by the 

I n s t i t u t e for Consumer E rgonomics at 
Loughborough Univers i ty have failed to do 

Figure 2. Current possibilities for input and output of information. 

Outpu t f r om the compu te r 

Visual display Widely used. Several basic 
units types exist wi th different 

manufactured versions. 

Printers As for visual display units. 

Voice Research prototypes 
available and a few 
manufactured versions. 

Smell Little work at present. 
Possible uses in fault 
detection. 

Touch Research on aids for the 
blind. 

Recognition versions exist. Increasing 
use being made of this 
technology. 

Voice Research prototypes exist. 
Some manufactured 
versions are available. 

Finger/hand/ Several basic types exist 
arm movement ̶ light-pens, digitising 

panels, touch panels, 
joysticks ̶ with 
manufactured versions. 

Leg movement Little use made of this 
channel although the 
technology exists. 

Input t o the compu te r 

Keyboards 

Character 

Widely used. Several basic 
types exist wi th different 
manufactured versions. 

A number of manufactured 

Eye movement Research ̶ mainly for the 
military. 

Muscle potential Research on direct electro-
physiological control of 
artificial limbs and also on 
direct brain electric signal 
control of external units. 

Eyes 
in-*«olng 
ovt-ey* movonont 

Figure 1. Human "input-output channels". 

what a user wants because o f bad design ̶ not 
all aids for disabled people meet the needs o f 
the people who w i l l use them. 
F rom a seat in the bath to the most 

sophisticated microcomputer program, an aid 
for the disabled must succeed on two counts ̶ 
technical engineering and ergonomics. 
Microelect ronic aids for the disabled need to 

be: 
• Reliable 
• Compatible 
• Durable, strong and safe 
Ideally, a microelectronic aid that is about to 

fai l or is actually fa i l ing should not i fy someone 
other than the disabled person that it w i l l no 
longer be able to carry out its designed 
purpose. I f it is made for somebody who is not 
severely hand i capped it s hou l d " f a i l 
gracefu l ly" , and allow the handicapped person 
to call for technical assistance. 
A n increasing number o f microelectronic 

aids for the disabled w i l l be marketed in the 
U . K . Compat ib i l i ty between dif ferent pieces 
o f equipment is important in increasing the 
size o f the market, and reducing product ion 
costs. 

J oys t i c k con t ro l 
For example, a joystick control might be 

used to move chess picces on an electronic 
chessboard. T he physical layout o f the 
connecting p lug and socket between the 
joystick and the computer as wel l as the 
allocation o f signals to each p in should be 
arranged according to a publ ished standard. 
Durab i l i t y , strength and safety are all 

important in the technical design o f micro-
electronic aids. The person using a piece o f 
m i c r oe l e c t r on i c e qu i pmen t shou l d be 
reasonably certain that it w i l l continue to work 
for the foreseeable future. S imi lar ly , the 
designers o f equipment for the disabled must 
be aware that handicapped people may be 
caught o f f balance more easily than an able 
person and may lean heavily and suddenly on 
anyth ing that comcs to hand. 

A disabled person may fall and pu l l on 
(continued on next page) 
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(continued from previous page) 
connecting wires or may be unable to get up 
again in order to reach an alarm switch. I f a 
handicapped person is going to use a 
suck/blow switch for put t ing information into 
a computer it is important that the mouthpiece 
and the switch arc electrically isolated to 
accepted safety standards. A person suffering 
f rom epilepsy, unstable diabetes or who has 
serious heart disease may need to take 
particular care w i th any equipment that moves 
or could trap a hand or an arm. 

Ergonomic study 
Ergonomics is essentially the study o f 

people at work and, in this context, how 
people work w i th machines. I f a machine or an 
electronic device is to be acceptable to a person 
it is important that the machine should feel 
r ight to its user ̶ it should create a sense o f 
consistency and security. In addit ion, the 
machine should be as simple to use as possible. 
A microelectronic aid or a machine should 

be comfortable to use ̶ otherwise the person 
may be tempted to give up, or to make excuses 
that the machine is not what they want, or to 
say it is inaccurate, or simply to rcject it out o f 
hand. 
Anybody using a machine w i l l do it better i f 

the device is satisfying to look at and i f it is 
seen to enhance the appearance o f the user's 
environment. 
The Your Computer competit ion is about 

using your computer to design something that 
w i l l help other people. I cannot introduce it 
better than by pr in t ing a letter f rom a speech 
therapist in Scotland: "We read the article on 
I T 82 in Therapy w i t h much interest. Here at 
our residential school we f ind it d i f f icul t to 
equip out very severely physically-handi-
capped children w i th suitable input switches 

for the electronic aids available. Also, we are 
t ry ing to learn as much as we can about micro-
computers in the hope that eventually they 
may be available here, too. 
" A n y information we can get on literature 

on the subject would be most welcome. We 
ran a day course in November and we were 
overwhelmed by the response ̶ so the need 
and interest is there. One o f our biggest 
problems is adapting switches for certain 
chi ldren as we have no technician ̶ also these 
switches are so expensive. I f they were on the 
mass market it would be marvel lous". 

The prizes and rules o f the competit ion are 
described at the end o f the article and you 
should note that there are two groups in the 
competi t ion ̶ one for people under 18 years 
old on 31 August 1982, and the second for 
individuals or clubs and organisations w i th 
access to hardware and software. 
You need to wr i te not more than 2,000 

words describing a special-purpose device to 
accept informat ion into a microcomputer f rom 
someone who is disabled, using that input to 
control programs that w i l l carry out a useful 
funct ion for that person. 

Practical needs 
In group 1 the judges are looking for 

original and st imulating ideas, organised 
around the practical needs o f someone handi-
capped in a particular way. In group 2, the 
judges hope to see a work ing, prototype device 
w i th a small computer program that can be 
used to control ordinary, commercially-
available software. 
Figure 2, taken f rom a National Comput ing 

Centre publication, Designing Systems for 
People, may stimulate your imagination. I t sets 
out the state o f the art in 1980 for in- and out-
put t ing information for computers. 

C om p e t i t i o n Ru les 
• The compet i t i on wi l l be d iv ided in to 

t w o sect ions: g roup 1 for people 
under the age of 18 on Augus t 
31,1982; and g roup 2 fo r all o ther 
indiv iduals, c lubs and organisat ions. 

• Al l ent rants must wr i te up to 2,000 
wo rds on bui ld ing a device to wh i ch 
wi l l prov ide pract ical help for disabled 
people. This mus t take the f o rm of a 
device wh i ch wi l l help disabled people 
t o use a m ic rocomputer keyboard, or 
a device wh i ch wo rks in con junc t ion 
w i t h a m ic rocompute r to a l low a 
disabled person to pe r fo rm an act iv i ty 
w h i c h t he i r d i sab i l i t y n o rma l l y 
prevents them f r om per fo rming or 
en joy ing. 

• Entrants for g roup 2 shou ld also bui ld 
a p ro to type device. 

• The w inners of the compet i t ion wi l l be 
the individual, g roups or c lubs w h o , in 
the op in ion of the judges, invent the 
mos t or ig inal and useful device for 
disabled people to use w i t h a micro-
compute r . Preference wi l l be g iven to 
en t r ies w h i c h make t he w i des t 
possible use of commercial ly-avai lable 
e q u i p m e n t a nd c omme r c i a l o r 
publ ished sof tware. 

• T h e names of the w inners wi l l be 
pr in ted in the January 1983 issue of 
Your Computer. 

• It is hoped to announce the w inn i ng 
entr ies at the In format ion Techno logy 
Year 1982 conference to be held at the 
B a r b i c a n C e n t r e , L o n d o n , in 
December. 

• Entries to the compet i t i on cannot be 
acknowledged. 

• N o employees of IPC Business Press 
or their relatives may enter the 
compet i t i on . 

• The decis ion of the judges is f inal. 
• No correspondence on the result of 

the compet i t i on wi l l be entered in to . 
• IPC Business Press assumes no 

responsib i l i ty or l iabi l i ty fo r any 
c o m p l a i n t s a r i s i n g f r o m t h i s 
compet i t i on . 

P r i zes 
• The w inner of g roup 1 of the com-

pet i t ion wi l l be awarded a BBC 
M ic rocompu te r . 

• The w inner of g roup 2 of the 
compet i t i on wi l l be awarded an Epson 
MX-80FT pr inter. 

• The top 10 runners up wi l l receive 
copies of As imov , a word-process ing 
package for the Mic ro tan . 

T r a d i t i o n a l l y , m a s s - p r o d u c i n g and 
marketing the product are neglected areas. 
The cost o f the product is important set 
against the cost o f existing products and the 
value o f the device to a person who is elderly 
or disabled. The compat ibi l i ty o f the device 
w i th other microelectronic equipment may be 
a crucial factor in a company's decision to 
market an aid. 

Distr ibut ion quest ion 
How is the device to be distributed? Wou ld 

it be sold directly to people who are handi-
capped through H igh Street retail shops or 
w i l l it have a l imited distr ibut ion through 
charitable organisations specialising in helping 
the disabled? What is the market for the 
product? 
Is the aid something that w i l l extend the 

performance o f all the 960,000 handicapped 
people in the U . K . or is it intended for a more 
specialised market, helping those who arc 
severely disabled or, conversely, those whose 
disabil i ty whi le not severe is comparatively 
specialised? Is the product easy to service after 
it has been sold? How long w i l l i t take a 
service engineer to f ind and what spares and 
equipment w i l l he have to carry to put the 
device back into work ing order? 

The use o f microelectronic aids for disabled 
people presents the technical design, ergo-
nomics and marketing factors in sharp, black-
and-white relief. However, all these questions 
arc important to the development o f micro-
electronic equipment in general. 
Th i nk i ng about design for the disabled has 

valuable spin-offs for people who are not 
handicapped. Good design is universal and i f 
you succeed in making something that is 
attractive and can be used easily by an elderly 
or handicapped person, the chanccs are that it 
w i l l also be successful for a large number o f 
able people looking for a tool to carry out a 
particular job. 

Piecemeal research 
Do not be discouraged from entering the 

competi t ion by the work already being done in 
this area. So far, research into the needs o f the 
disabled has tended to be piecemeal and unco-
ordinated. Whi le the Department o f Industry 
is discussing a plan, costing perhaps £2 
mil l ion, to take computerised aids available to 
d i sab l ed peop le d u r i n g I n f o r m a t i o n 
Technology Year, the Department o f Health 
and Social Security ̶ formally responsible for 
provid ing technical aids for the disabled ̶ is 
not enthusiastic about new schemes because o f 
the novel technology that is involved. 

T h e Hea l t h Sect ion o f I n f o rma t i on 
Technology Year 1982 w i l l encourage the 
marketing o f the w inn ing designs in the com-
peti t ion and w i l l ensure that the investors o f a 
successful design receive an adequate royalty 
for equipment that is sold. CAP Scientific L t d 
is an offshoot o f Computer Analysts and 
Programmers L t d and the company has agreed 
to assess the entries to the competit ion w i t h a 
view to product ion and subsequent marketing. 

Entries for the competit ion must be sent to 
John Dawson, I T 82 Health Section, Your 
Computer, IPC Electronic Press, Quadrant 
House, The Quadrant, Sutton, Surrey, SM2 
5AS, and must arrive not later than 31 August 
1982. • 
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VIC 20 DOMESTIC 
CASSETTE INTERFACE 

Wh y purchase a special cassette deck at tw i ce the price 
when you may use our interface on your exist ing home 
cassette player? £19.55 inclusive of V A T plus £1.50 
P 8- P. 

VIC 20 3K, 8K and 16K R AM expansion packs at £24.50, 
£40.25 and £63.25 respect ively, inc lud ing VAT plus £1.50 
P &P each. 

The 3K at taches to the enhanced 16K R AM pack cos t ing 
£74.75 to give 19K RAM . 

The 8K RAM pack may easily be expanded t o the 16K by 
the simple insert ion of addi t ional I .C. 's , as the sockets 
are prov ided on board in the price. £5.75 for each 2K. 

Bat tery RAM backup is available. 
A l l conta ined in neat special ly des igned cases. 

ZX81 16K R A M E X P AN S I ON PACK 
Qui te s imply good value for money at £34.50 inc lud ing 
VAT plus £1.50 P & P. Conta ined in a neat special ly 
des igned case. 

Jun io r Ma ths Pack One to run on 1K R AM ZX81 ̶ f ive 
helpfu l p rogrammes on cassette fo r £5.75 inclusive. 
Logic , Sums , N imb , Division 8- Money . 

CEL C u s t om i s e d E l e c t r o n i c s L i m i t e d 
W i n k e r G r e e n M i l l s , S t a n n i n g l e y Road , A r m l e y , 
Leeds LS12 3BB . T e l e p h o n e 0532 792332. 
155 M a r t o n Road . M i d d l e s b r o u g h , C l e v e l a nd 
TS4 2EN. 
T e l e p h o n e 0642 247727. 

MAILING LIST 
PROGRAM 
ZX81-16K 

• En t r y a n d re t r i eva l o f 30 b u s i n e s s 
n am e s / a d d r e s s e s / t e l e p h o n e n um b e r s , s o r t e d 
a l p h abe t i c a l l y ; 

• S e l e c t i v e d i s p l a y o r p r i n t ( i f Z X p r i n t e r ava i l ab l e ) 
o n u p t o f o u r s e l e c t i o n p a r ame t e r s ; 

• M o d i f i e d v e r s i o n a l so i n c l u d e d f o r 
f a m i l y / d o m e s t i c use , s t o r i n g b i r t h d a y s i n s t e a d o f 
t e l e p h o n e n um b e r s ; 

• C - 6 0 c a s s e t t e i n c l u d e s a u d i o use r c o u r s e as 
s u p p l e m e n t f o r d o c u m e n t a t i o n s u p p l i e d . 

Please send cheque/PO for €5.75 to: 

Dept. C 
Nor fo lk Compute r Agency 
5 Conway Road, Sher ingham 
Nor fo lk NR26 8DD 

Cambridge Computer Store 
1 Emmanuel Street. Cambr idge CB1 1 NE 

Te lephone (0223) 6 5 3 3 4 / 5 

START COMPUTING 
IN CAMBRIDGE 

• Sinclair ZX81 
• Acorn Atom 
• Commodore VIC20 
• Tandy Colour Computer 
• TRS-80 Model I 
• Sharp Pocket Computer 
• Low-cost peripherals 

For less t han £ 1 0 0 you can iaunch yoursel f in to the wo r l d of 
c ompu t i n g w i t h your ow n system. A t Cambr idge Compute r 
Store our " Budge t M i c r o " depa r tmen t of fers an excep t ion-
ally w i d e range of inexpens ive mach ines, all genera l ly on 
demons t ra t i on , avai lable f rom s tock and fu l ly suppor ted by 
our enthus ias t i c staff . 

Make the r igh t start! V is i t us at: 
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MAIN GENIE DEALER 
Premier Publications now offer the FULL range of Genie equipment, including expander boxes, disk drives and video monitors for the 
Genie and TRS80 j/lll range. Samples prices . . . 

See us at 
Stand 536 

Computer Fair 

GENIE I with cassette deck 
GENIE II with numeric pad 
40 track disk drive (EG400) 

32K Expander Box (EG3014) 
I2inch black & white monitor 

9inch high quality monitor 
Parallel Printer Interface 

£319.95 inc 
£334.95 inc 
£219.95 inc 
£214.99 inc 
£69.95 inc 
£92.00 inc 
£37.95 inc 

PREMIER WORD PROCESSOR PACKAGES 
Premier offer a wide range of WP packages for the hobbyist and small businessman, starting from as little as £370. All use our 
phenomenally successful WORD4WORD word processor which was Our top-selling business program in 1981. Most of the packages 
use the CENTRONICS 737, a superb printer which is capable of correspondence quality output with three type faces, true 
descenders, sub/superscripts, underlining AND proportional spacing. The WORD4WORD supplied makes full use of the above 
features, and gives true right justification in proportional mode, whether the text is a letter or a series of columns. All disk-based 
packages are supplied with DOSPLUS. 

WP1 W4W + GENIE II £369.95 
WP2 W4W + GENIE II + CENTRONICS 737 PRINTER + all cables £759.95 
WP3 W4W » 48K GENIE + 40 track disk drive + DOSPLUS + 737 Printer £1245.00 
WP4 as WP3, but twin drives £1449 
WP5 as WP4, but with twin double density disk system £POA 
WP6 W4W, GENIE II, disks and a daisywheel printer. Available MAY £TBA 

WORD 4WORD 
STUNNING NEW TRS80/VG WORD PROCESSOR 

Why pay £75 to £150+ for a W.P? W4W gives you all the 
facilities you could wish for in WP for a senislbe price. 
Amongst the features included are: 
FULL SCREEN EDITING & TWO WAY SCROLLING 
FULL TEXT INSERT/DELETE ON SCREEN 
GLOBAL SEARCH & AMEND 
TEXT SEARCH TOTAL TEXT MOBILITY 
TEXT FORMATTING TO SCREEN OR PRINTER 
CASSETTE/DISK STORAGE OF TEXT 
VISION LOAD OF STORED TEXT 
STANDARD LETTER ROUTINES 
OVERTYPE CORRECTION 
SINGLE KEY WORD DELETION 
PAGE LAYOUT & NUMBERING 
TOTAL PRINTER CONTROL 
TEXT HIGHLIGHTING FOR U/L RECOGNITION 
TEXT BLOCK MANIPULATION 
COMPREHENSIVE TAB & TABLE GENERATION 
Many other features are included in W4W. We would need 
several pages to do justice to this superb product. W4W is 
comparable to most purpose-built systems. COMMISSIONED 
AND DEVELOPED 8Y PREMIER WITH THE HOBBYIST AND 
SMALL BUSINESSMAN IN MIND. 
Please state machine type and printer when ordering. W4W 
can cope with the Centronics 737 9 and Tandy proportional 
spacing modes. Price CASSETTE £33.95, DISK/FLOPPY 
TAPE £37.95. 

M I C ROTRA I N FOR TRS80 /VG 
At last you can combine two of the most popular hobbies in 
the country - railways and computing. MICROTRAIN, a 
brand-new quality simulation from Premier, allows you to set 
up a network of tracks, points, stations, tunnels, bridges etc 
and then run trains to your own timetable! Signalling is 
provided either automatically or to your design. 
MICROTAIN is a screen-based simulation. With one 

keystroke you can draw and signal lines many scale-miles long. 
Trains can be run simultaneously and the speed and length of 
each train is user-selectable. A cursor is used to move the 
whole screen display left or right for visual inspection of any 
part of the network. You can use any of the machine's 
graphics on-screen to build up scenery. Designs can be stored 
onto tape/disk for future retrieval. 
MICROTRAIN is a machine code program and will run on 

any Genie or TRS80. State machine when ordering. 
CASSETTE £14.95 inc. DISK (specify DOS) £16.95 inc. 

T OO LK I T 2 FOR TRS80 I & I I I /VG 
TOOLKIT 2 features 17 new easy-to-remember command 
words and a machine code monitor which greatly enhance an 
already powerful BASIC 

SCREDT 
This fabulous screen editor has the following features: 
• twin cursors for easy editing 
• two speed copying from second to main cursor 
• complete mobility of new cursor 
• user-definable cursor locations 
• auto-repeat cursor movement keys 
• 27 new functions 
• useable with most assemblers 
SCREDT also allows the user to save a segment of screen 
information to memory for later retrieval/editing. SCREDT is a 
machine code program needing less than 3K of user RAM. It is 
compatible with Premier's TOOLKiT II, and locates at the top of 
memory. 
Specify Model I, II GENIE I, II and memory size when 

ordering. Cassette £14.95. DISK (specify DOS) £16.95 Floppy 
Tape £17.95. 

replace any string, word or variable 
gives a list of variables on screen 
see line contents as executed 
26 BASIC words become single-key entries 
operates from any start in any increment 
removes unwanted spaces and LET statements 
true Vision load plus APPENDing 
a full machine code monitor 
lists lines as executed plus variables 
controlled list scrolling 
retrieves lost programs! 
anyting in a 8ASIC listing 
kills REMS! 
copy existing line to new line 

REPLACE 
VARS 
TRACE 
ABBREV 
RENUMBER 
BLANK 
VTAPE 
MC 
VARTRACE 
PAGE 
OLD 
FIND 
REMKIL 
DUPL 
LFIND -J 
LVARS >all work to printer 
LREPLACEJ 
PRICES Cassette £29.95 

Disk (Specify DOS) £32.95 

POSTAGE & PACKING: Software 75p per order. Eproms/Discs 95p per order 
GENIE HARDWARE POA 

ALL PRICES INCLUDE VAT 

Premier Publications ee 
208 Croydon Road, Aner ley, London SE20 7YX. Tel: 01-659 7131 
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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". 

MICRO ROBOTS 
• I have been an avid reader of 
Your Computer since its incept ion 
and can assure you that I look 
fo rward to each issue. I use a 
ZX-81 for general off ice use 
although the moment has now 
arr ived where I shall have to 
look to a larger micro . I have a 
sma l l h a n d - o p e r a t e d box-
ma k i n g mach i ne wh i ch has 
three movements, one of which 
includes measurement. I can see 
how to operate the machine in 
a l l but the measurement side i f I 
were to semi-automate i t . Can 
you give me the name of any 
p r o d u c t o r c omp a n y t h a t 
specialises in l ine measurement 
to an accuracy of 1mm. and, of 
course, using the ZX-81 program 
for this purpose? 

JCR Wood, 
Wincdluilee, 

Hull. 
THANK YOU for your comments on 
ihe magazine. The short answer to 
your question is, no. We suggest you 
contact the firms mentioned else-
where on this page, and in the 
advertisements in this issue, which 
deal in hardware for the ZX-81, but 
doubt they could help you. Next 
time you arc in London you might 
like to visit the Science Museum 
where ̶ in the Challenge Of The 
Chip exhibition ̶ there is an Acorn 
Atom control l ing a robot arm 
painting a model car. The robot's 
movements are all under software 
control. This may well be a suitable 
.unit for you. Although we have 
heard that a ZX-81 robot arm is 
possible, we have not seen one in 
action. 

PET BOOKS 
• I would l ike to buy a book on 
Basic on an o ld -ROM 8K Pet, 
cover ing a l l the commands 
available in this version of 
Basic. 

J Smith, 
Lancing, 

West Sussex. 
THK BOOK we would recommend is 
called Pel Basic, Training Your Per 
Computer, by Ramon Zamora, 
Robert Albrecht and W i l l i am 
Scarvie. Published by the Reston 
Publishing Company, this book 
takes you through Pet Basic from 
very first principles. It is suitable for 
any ROM Pet as a first guide. 
Unfortunately, at £11 it is very 
expensive in the U.K. Chapters 
include "Getting to know your Pet", 
"Training your Pet to speak Basic" 
and "The world of Pet variables". 
The text is easy to understand, and 
there arc some demonstration 

programs. Once you've got that 
under your belt, you might like to 
try a follow-up volume 32 Basic 
Programs for the Pel Computer by 
Tom Rugg and Phil Fcldman. 
Published by the dilithium Press, 
this book retails for around £7. 
Programs include Flashcard, Slop-
watch, Roadrace, Groan and Wari. 

ZX KEYBOARD 
• I am the owner of a ZX-81 
and would like some advice on 
which add-on keyboard I should 
buy for i t , as the existing one is 
very slow to work wi th. 

Martin Smith, 
Cardiff. 

THERE ARJE a large number o f 
keyboards on the market for the ZX-
81. It may reassure you to know that 
we have never had a single 
complaint from anyone regarding 
:hc extension keyboards they have 
bought for the ZX-81. The best 
thing to do is to write to three firms 
which make a keyboard in the price 
range you can afford ̶ most seem to 
cluster around the £20 and £30 mark 
̶ and select one of those. Redditch 
Electronics has been in the business 
of making ZX keyboards for at least 
as long as any other firm in the field 
so it may be worth approaching. 
Protos Computer Systems has 
produced a heavy-duty keyboard ̶ 
see Your Computer, February ̶ but 
this is very expensive at £64.95. The 
dK computer keyboard at £28.95 is 
supplied as a kit which is particu-
larlv easy to connect up to the ZX-
81.' Details on 03417-4731. dK 
'tronics, on 0493-602453, produces 
a number of ZX add-ons, including a 
keyboard for £27.95. Fuller Micro 
Systems produces a keyboard unit 
which completely swallows the ZX-
81 to produce a very neat enclosed 
unit. The keyboard kit is £18.95 or 
£24.95 built, plus £11.75 for the case. 
Details on 051-236 6109. 

WORK AND PLAY 
• I am managing di rector of a 
smal l company which at present 
has an in fo rmat ion shortage. 
Th is is due to the complexi ty of 
handl ing the details of a relat-
i v e l y modes t v o l um e o f 
paperwork re lat ing to purchase/ 
sales ledger, stock control , cash 
f low, etc. We have consequently 
d e c i d e d to i n v e s t i g a t e the 
advantages of using a computer 
system. We would require in the 
first instance the most economic 
system suitable for our needs to 
al low us to evaluate the fu l l 
potent ia l advantage wi th a view 

to expanding or renewing the 
entire system, i f advisable, at a 
l a te r date . Ou r p r e l im i n a r y 
investigations show we requi re 
at m i n imum a 16K or 32K un i t , 
w i t h disc s to rage, casset te, 
p r i n te r and e i ther a bu i l t - i n 
VDU or separate mon i to r . In 
add i t ion , however, the equip-
ment w i l l be kept at home and so 
it would be suitable for personal 
use. That is, in t roducing my 
chi ldren to comput ing, p lay ing 
games, using the screen for 
design and dra f t ing purposes 
using a l ight-pen faci l i ty which 
in t u r n w o u l d mean h igh -
resolut ion mu l t i co lour graphics. 
H a v i n g r e a d any a m o u n t 
o f a v a i l a b l e l i t e r a t u r e , I 
am con fused . T h e r e is no 
immedia te urgency, so i f equip-
ment is short ly to come on to the 
market which may prove more 
suitable than current i tems, I 
wou ld be prepared to wai t . 

John t Adams, 
Nottingham. 

Tin- siMi'i.H answer to all your needs 
would be an Apple I I , but it is far 
from the cheapest machine. I f you 
subtract the need for high-resolution 
graphics and the light-pen, there arc-
many machines at the lower end of 
the domestic market which could 
provide much of what you require. 
Of greater importance than, say, the 
light-pen, though, is the availability 
of suitable software for your busi-
ness. It may well be that there is a 
Pet program which you could use oft" 
the shelf. You certainly do not want 
to go to the lengths of computerising 
your business once, only to do it 
again in 18 months' time. Obtain 
some literature on the Apple I I / ITT-
2020, the 80-column Pet, and any 
computer around £300-£400 you 
find attractive. Make sure you 
enquire about suitable software 
before deciding. 

U.S. SINCLAIR 
• Whi le l i v ing in the U.S. 
ear l ier this year, I bought a ZX-
80. I returned to the U.K. and 
contacted S inc la i r Research, 
regarding conversion for U.K. 
use. I received a reply which 
stated that it was not possible to 
convert the uni t . Af ter several 
telephone calls to Sinc la i r , I was 
i n f o rmed by the t e chn i ca l 
department that a conversion 
could be possible, but they were 
unable to help or advise me, and 
suggested that I wrote to a 
computer magazine! At present I 
have the ZX-80 plus connection 
leads to the TV , and the correct 
input voltage v ia a 220-110V 
t r ans fo rme r to the S inc la i r 
t ransformer un i t . 

Colin Grimtoood, 
Tonbridge, Kent. 

SORRY cot . IN , but i f S inc la i r 
Research cannot help, neither can 
we. However, it seems that although 
the work required could be done, it 
would amount to a considerable 
degree of rebuilding, possibly more 

than the ZX-80 is worth. Why not 
buy a secondhand ZX-S0 tor around 
£35; or try and find an American 
TV; or the last alternative is to forget 
it and buv a ZX-81 ? 

SPEAK TO ME 
• Would it be possible to add a 
voice to my ZX-81, s im i la r to 
that of the Speak And Spell 
game avai lable, or arc there 
c omme r c i a l l y - p r oduced voice 
units? What can I buy to help me 
use the ZX-81 port? 

William G Lockitt, 
Rhyl, 

Chiyd. 

COM M ERC I A I un i t s , w i t h 
vocabularies of around 144 words, 
are available which you may be able 
to adapt for the ZX-81. The best 
thing to do is to write to those 
advertising speech units and find out 
which of them could be adapted for 
the ZX-81. Units to produce music 
from ihe ZX-81 are available. A full 
range of hardware add-ons for the 
ZX-81 is available from the Buffer 
Micro Shop, Strcaiham High Road, 
London SW16. A programmable 
input/output controller based on the 
Z-80AP10 is available from Thurnall 
Electronics Ltd. telephone 061-775 
4461. This allows you to use up to 
16 programmable input /output 
lines, all T T L compatible. Control 
of the port can be carried out from 
within programs. R D Laboratories 
̶ 0920-84380 ̶ provides a number 
of hardware interfaces for the ZX-81 
which could prove useful. 

WH ICH PRINTER? 
• I own a Vic-20 which I intend 
to expand to its fu l l potent ial , as 
and when finances al low. I am 
i n t e r e s t ed i n p u r c h a s i n g a 
p r i n te r and the ZX Pr in te r , 
being the cheapest avai lab le, 
appeals most. Could you i n fo rm 
me i f it is possible to connect the 
ZX pr in ter to my Vic-20 and i f 
this is very technical, is there 
someone who could supply the 
necessa ry goods r e ad y 
assembled? As a hobbyist, I have 
l imi ted resources, and technical 
expertise. Could you therefore 
i n fo rm me of the most suitable 
al ternat ive i f my suggestions are 
not feasible? 

K Peat, 
Chaddesden, 

Derby. 

NK.K I.AMBKR'I at Quicksih-3 tells 
us he has made an interface to 
connect the ZX printer to the Acorn 
Atom. There seems to be no reason, 
i f this is true, why the same could 
not be done for the Vic-20. 
However, the unit wi l l , of course, 
cost something, and the /.X printer 
output ̶ although adequate for 
most purposes ̶ in no way 
approaches the splendid quality of 
the Vic 1515 Printer. You can con-
tact Quicksilva at 95 Upper Browr.-
hil l Road, Mavbush, Southampton, 
Hampshire. l j 
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Z X - 8 1 OWNERS 
ACCESS TO THE 

OUTSIDE WORLD! 
U s i n g o u r p r o g r a m a b l e 
INPUT/ OUTPUT c o n t r o l l e r 
b a s e d o n t h e Z 8 0AP10 , y o u 

c a n use u p t o 16 p r o g r ama b l e i n p u t / o u t p u t l i nes , 
al l T T L c omp a t i b l e . C o n t r o l o f t h e p o r t c a n be 
ca r r i ed o u t f r o m w i t h i n p r o g r am s g i v i n g a w h o l e 
n e w d i m e n s i o n o f uses f o r y o u ZX - 8 1 c o m p u t e r . 

T h e p o r t c a n be u s e d WITH o r WITHOUT t h e 
16K RAM PACK & PRINTER. 
A v a i l a b l e in k i t f o r m o r a s s emb l e d , a n d c o m e s 
c om p l e t e w i t h i n s t r u c t i o n s , a p a c k o f s o f t w a r e 
n o t e s a n d c i r c u i t i deas . 

£10.99 IN KIT FORM 

£13.99 ASSEMBLED 

50p Post + 
Packing + 

Add 15% VAT 

Snap on Analogue card and Relay board avail 
able shortly. Send SAE for details. 

THURNALL (ELECTRONICS) ENG. 
DEPT Y, 95 LIVERPOOL ROAD. 

CADISHEAO, MANCHESTER M30 5BG 
TEL: 061-775 4461 (24 hour) 

HOW TO GET SERIOUS ABOUT 
ZX GRAPHICS FOR ONLY£3-50 

Flyleaf 
cover. 

2 hole 
punched. 

Numbered 
PLOT Grid. 

Numbered 
PRINT Grid. 

notes 
ZX81 Keyboard. 

100 Sheets. Size A4. 

Fed up w i t h l ist ings t h a t ignore t h e g raph ic app r oach? 
Is y o u r PR INT ING a n d PLOTTING still g u e s swo r k ? 
D o y o u w a n t t o write d a t a programs w i t h g raph ic PRINT AT 
a n d PLOTand professional l o o k i n g ' w i n d ows ' a n d 'scrolls'? 
O r maybe you ' r e still t r y i ng t o find t he successor t o 
Invaders! A l l y o u n e ed is ingenu i ty . . . 
and the PRIINJTIM'PLOTTER JOTTER. 
It's the professionally-produced 
a id des igned t y enthusiasts. . . . for enthusiasts. 
Jus t t a ke a look a t t h e speci f icat ion - t h e n th ink 
o f t h e possibi l i t ies for real g raph ic graphics! 

PRINTN'PLOTTER FILM TOO - FOR ONLY£2.251 
Jo t te r 'F ILM' is a ma t t Fblyester f i lm vers ion o f t h e "JOTTER" Gr ids 
ident ica l in size so y o u can co -o rd i na te precisely PRINT a n d PLOT 
or y o u can copy pho tog raphs , d raw ings , maps, charts! The surface 
o f t h e f i lm is ideal for drawing (with penci l ) a n d erasure. 
\X/1th b o t h JOTTER a n d F ILM the graph ics possibil i t ies a re e no rmous ̶ 
desp i te l o w resolut ion. Isn't i t t ime y o u g o t ser ious a b o u t ZX Graph ics? 

Rostto Butler, Currie & Hook, 19 Borough High Street 
Please send me "Jotters" @ £3.50 (inc W . P&P) 
Please send me "Films" @ £2.25 (inc W , P&P) 
Please send me >our illustrated leaflet - 1 enclose a stamp. 

Please bill nyAccess/Barcia/card No: 

Name 

Address. 

Available at • Buffer Micro Shop 374a Streatham High Rd 
London SVV16 • Denny's Booksellers 2 Carthusian St. London ECl 
• Microware 131 Metton Rd. -eicester. 

fbstCode 
J ^ ^ J I good! .ire dc5p.Ttcwd 46 noun of fWcifK. if you nxjuirr i KO *w r t ump o i t p i p . w . » 3 50p:o Jor.crprKc 

V I C SOF TWARE 
• Breakout . . . need we 
say more? £6.70 

• SeeSaw . . . move 
SeeSaw t o catapul t men 
and burst bal loons £4.60 

• Mindmaster . . . 
guess! £6.50 

• Art i l lery . . . wo r k ou t 
t ra jectory and b low up 
your opponen t ! £5.00 

A L L RUN ON BASIC VIC! 

C O M P U K I T SOFTWARE 

• Duck Shoo t . . . get 
ducks or they' l l 
get you . £5.00 

• Maze . . . escape f r om 
maze in f ixed t ime £4.80 

• Maze Chase . . . get ou t 
or get eaten £5.80 

• Fortune Teller . . . your 
past, present and fu tu re 
to ld by computer 
f o r t une teller £7.00 

A L L 8K PROGRAMS 

Many products coming soon. Look out for Ads 
MAIL ORDER ONL Y Please add 25p p&p 

A & P ELECTRONICS 
36 Hil lsborough Court 
Mor t imer Cres., London NW6 
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FINGERTIPS 
Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is wri t ten 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. 
WE SF.F.M to receive a staggering 
number of letters from people who 
are 14 years old. A possible 
exp lanat ion for th is un l i ke l y 
phenomenon is that perhaps our 
correspondents like to pretend that 
thev arc child geniuses. For the 
youthful element in our readership, 
here is a note on statistical functions 
by Leon Goodfriend of Cardiff. 
Most scientific calculators now 

have statistical capabilities; suitable 
programs are available for many 
micros, he writes. We arc all aware 
of the simplest of all statistical 
functions ̶ the average, or arith-
metic mean to give it its proper 
name. It is found, of course, by 
dividing the sum of the available 
data by the number of data. We say 
that: 

sum of data Average number of data 
or 

_ _ Lx 
n 

This introduces several pieces of 
notation: 

x is the average value of x 
E x is the sum of the set of data 
n is the number of data in the set 

In general Z , the Greek capital 
sigma, represents the sum of a set or 
series, and a straight line above a 
letter indicates the average or mean 
value. 
The average is a useful and power-

ful tool, but it does not always tell us 
all we need to know. Look at the 
following sets of data: 

x {17,15.18,181 y¦3,11,21,331 
x is 17, as is y , but we can see that 
there is a much greater variation in 
the y set than in x. There is a way to 
measure the variation of a set. It is 
known as the standard deviation, and 
has the symbol on ̶ the letter o is a 
lower-ease sigma. 
To find the standard deviation we 

need to know Z x.n and also another 
Figure 2. Non-linear curves. 

piece of information, Ex 1 ̶ the 
sum of the squares of the values of x. 
The formula for standard deviation, 
like many others in statistics can take 
several forms and the following is 
one which is widely used: 

on = - ^ 

Using this formula we can find that: 
xen (standard deviation of x 

set) - 1-2247 
yen = 11-225 

There is another form of standard 
deviation which is preferable i f we 
need to estimate deviation of a set 
without using all the data in that set. 
This second form of standard devia-
tion has the symbol <rn_ l and is 
found as follows: 

n ̶  1 
xan -1 = 1 4142 
yen ̶  1 = 12-9615 

To distinguish between the two 
types of standard deviation, we call 
on the population standard devia-
tion and <7ñl the sample standard 
deviation. The sample standard 
deviation is usually used when we 
are dealing with large sets of data 
and do not wish to enter them all 
into a calculator or computer. I t 
allows for the fact that a small 
section from a set is less prone to 
variation than the whole set. 
Standard deviation and averages 

can be applied to bar graphs and 
single sets of data, but we are often 
concerned with graphs which show 
how one commodity varies with 
another. 
Look at the graph in figure 1. It 

shows how the length of a spring 
varies under different loads. The 
points corresponding to the results 
of the experiment are shown, along 
with the best straight line between 
them. Any straight-line graph can be 
expressed in the form 

y - mx + c 
Clearly, x and y specify the position 
of a point on the graph, but m and c 
require some explanation. The 
length of the spring with no load is 
50cm. This is the point where the 

Figure 1. Experimental data plotted as best straight line. 

line of the graph crosses the y or 
vertical axis and is called the 
intercept. It is given the symbol " c " , 
so " c " is the value of v when x = 0. 
We can also measure the slope or 

gradient ̶ shown by the symbol 
" m " ̶ of the line. This can be done 
by drawing on the graph, but we will 
concern ourselves with a numerical 
method. 
To find m and c we need the 

following information: E x, E y, E x2, 
Exy ,n . E x y is the sum of the 
products of each pair of data i.e. for 
each pair of data, multiply x by y and 
add the answer to Exv . 
These equations wil l give us the 

best straight line through any set of 
points: 

n l ' x y - 1'xSy 
" nZx * - ( Z x ) 1 

l y ̶m i x c * ̶ ̶ n 
For the graph in figure 1, m=10 

and c = 50, so we say that the 
equation of this line is 

y = lOx +• 50 
Note that i f the line slopes down-
wards from left to right then m wil l 
be negative. 
Once we know m and c, only one 

of the values x and v needs to be 
known for us to calculate an estimate 
of the other. To indicate the esti-

mated value of a number, we place a 
circumflex above it and the estima-
tions for a straight line graph are: 

y mx f c 

x -
m 

In the same way that we use 
standard deviation to measure 
variation in a single set, we have a 
means of measuring the closeness of 
fit of a set of points to a straight line. 
This is called the correlation co-
efficient and has the symbol " r " . 
The correlation coefficient is given 
by the equation: 
r nExy̶ExZy 

/ l nE x * - ( Z x ) 2 l In I V (Ey)'J 
and for figure 1, r = 0-99809. 
The value of r wi l l always be 

between ̃1 and 1. A negative value 
simply indicates that the gradient of 
the line is negative. Values close to 1 
and 1 indicate that the points are 
close to a straight line while values 
near 7.ero indicate that the data 
probably do not represent a straight 
line graph. 
I f the result is exactly 1 or ̃1, 

then all the data lie precisely on a 
straight line. There is another test, 
known as the decision coefficient, 
which is simply the square of the 
correlation coefficient and has the 

(continued on next page) 

Table 1. Characteristics of various modes of regression analysers. 

Type of Inpu t For To es t imate y To es t imate x 
Regression x : y c Input For Inpu t For 

ou tpu t ou tpu t 

Linear x : y formula X formula ? V formula 
yields c yields y yields x 

Logar i thmic In x : y formula In x formula y find exponent 
yields c yields y of result 

Exponent ia l x : In y find exponent X f ind exponent In y formula 
of result of result yields x 

Power In x : In y find exponent In x find exponent In y find exponent 
of result of result of result 
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HC MinF <2) 

LBL 6 MRF "SIZE ?" HLT INT Mir.U© <15) 
3 MinF MR08-2=x>=0 G0T08 <23) 

LBL? "ECSIZE)" PAUSE AC MinF <36) 
GGT06 <37) 

LBL8 x>=F G0TG7 <4@) 
MR80 MinF 1 Mir. 18 <44) 
AC Min i7 M in l9 Min lF <48) 

LBL6 1 +16*< MR19 •+1)=Mi n17 <61) 
LEL1 MR1F "a AR17 ?" HLT IMB Min lS M i n l f <73) 

1 M+17 M+18 <76) 
DSZ GOTGI <78) 
MRF Mines <80) 
1 M+19 MR19 x̶+ IMB GOTO0 GGTG0 <87) 

LBL2 MR01#MR04-MR03*MR02=GOTO5 < 97 > 
LEL3 MR01* < MR05*MR09-MR08*MR06)- <119) 

MR02#< MRQ4*MR09-MR07*MR06)+ <122) 
MR03#<MR04*MR08-MR07*MR06)= GOTG5 <135) 

LEL4 < MR©1*MR06-MR02*MR05)* < MR11#MR16-MR12*MR15) + <156) 
< MR03*MR05-MR01+MRG7)*< MR18$MR16-MR12*MR14) + <176) 
< MR01*MR08-MR04*MR85)* <MR10$MR15-MR11*MR14) + <196) 
< MR02*MR07-MR03*MR06)*< MR63*MR16-MR12*MR13) + <216) 
< MR04*MR06-MR02*MR08)* < MR09*MR15-MR11*MR13) + <236) 
< MR03#MR08-MR04*MR07)*< MR09*MR14-MR1U*MR13) = <256) 

LBL5 MinlF <258) 
AC M in i? Min i8 M in l9 MinU© <263) 
MRIF "<DET>= AR1F" HLT <275) 
GGTG6 <276) 

TOTAL STEPS: 276 
REGISTER USED: 22 MAX. <R0-R4/R9/R16-R19;F>1F> 
LfiELES USED: 9C0-8) 
Program 1 for Casio FX-602P to solve n x n determinant. The numbers in brackets at the end of each line are step 
numbers for checking purposes only. 

(continued from previous page) 
symbol r2. This always returns a 
positive answer which tends to be 
closer to zero although values of r 
very close to 1 remain virtually 
unchanged. 
There arc three types of graph 

which may be analysed in much the 
same way as a straight-line graph. 
Figure 2 shows a logarithmic graph, 
which has the general equation 

V - m Inx + c 

so rather than multiplying m by x, 
we must multiply m by the natural 
logarithm of x. 
For those who have not used 

natural logarithms, they operate in 
just the same way as the log and 
antilog which are more common in 
lower maths, but whereas log 
operates to base 10, In (natural log) 
operates to base " c ' \ which is 
approximately equal to 2-7183. The 
term for natural antilog is exponent 
(ex). 
It is possible to form a whole new 

set of equations to analyse the 
regression of a logarithmic graph, 
but there is a much simpler method. 
Rather than performing our calcula-
tions using y and x, we can perform 
them on y and the natural logarithm 
of x (In x). Thus we will obtain 
values of I (In x), V ( i n x)2, and 
E(ln x)y rather than Ex, and 
L xy. 
We can then apply all our usual 

formulae except that to estimate y 
we must again supply In x rather 
than just x, and when calculating an 
estimate of x we actually receive an 
estimate of In x so we must find the 
exponent of this number to obtain 
the correct estimation. Similar 
correction processes can be applied 
to exponential and power regression 
̶ see figure 2 ̶ as table 1 shows. 
Ivan Soh of Sheffield writes, this 

program runs on the Casio FX-602P 
programmable calculator. It solves 
an n x n determinant where n = 2, 3 
or 4. These are the most common 
sizes that are l ikely to be 
encountered by students in mathe-
matics course. 
The program can easily be adapted 

to run on the 502P by anyone who 
has exper ience o f Casio 
programmable calculators. 

When the program is called, 
"Size?" is displayed as a prompt for 
the user to input the order ̶ that is, 
the size n of the n x n determinant of 
whose evaluation is required. I f a 
decimal number is entered the 
calculator will evaluate a deter-
minant whose size is the integer of 
the input value. Should an out-of-
range number be input, the error 
message " t (size)" appears for about 
a second and then the "Size?" 
prompt is displayed again. 
The first time the program is 

called, by pressing the program 
button under which the program is 
stored, n = 0 by default. Subsequent 
evaluations will be performed for 

determinants of size n k = n k _ j by 
default. 
Data is asked for in the usual 

notation a MN where M and N are 
integers which denote the position of 
the elements of the determinant. 
The user enters a 11, a 12 and so on, 
to evaluate the determinant. 
The answer is displayed as 

< D E T > = answer. It is stored in 
register IF and hence can be 
displayed on pressing MR IF. 
Note that when Goto n is pressed 

̶ where n is the integer-deter-
minant size ̶ the calculation is 
performed once again and the 
answer displayed. The elements are 
stored in the order in which they are 

input, beginning with register 01 
upwards. 
Five other register 00, 17 to 19 and 

F are utilised when calculations are 
performed but are cleared at the end 
of each evaluation. 
However, errors have to be input 

manually. No provision has been 
made for software corrections of 
errors becausc it takes up much 
more unnecessary program space. 
Note that I have optimised the 

program steps, and the utilisation of 
registers and labels. 
A reader in Haywards Heath, 

Sussex, has written a program in 
response to our ladder problem a few 
months ago. LJ 

Program 2. Ladder and box. 

000 76 LBL 025 10 10 050 04 04 075 00 00 100 38 SIN 125 95 = 149 10 10 
001 11 fl 026 00 0 051 99 PRT 076 75 - 101 30 TRM 126 35 1/X 150 95 -

002 02 2 027 32 X; T 052 43 RCL 077 43 RCL 102 94 + / - 127 65 X 151 42 STO 
003 93 . 323 00 0 053 02 02 078 08 08 103 75 - 128 43 RCL 152 00 00 
004 07 7 029 00 0 054 65 X 079 95 = 104 01 1 129 04 04 153 92 RTN 
005 42 STO 030 00 0 055 01 1 080 42 STO 195 85 + 130 95 s 154 76 LBL 
006 00 00 031 71 SBR 056 00 0 081 00 00 106 43 RCL 131 65 X 155 75 -

00? 00 0 032 12 B 057 95 = 082 42 STO 107 00 00 132 43 RCL 156 43 RCL 
00$ 42 STO 033 76 LBL 058 99 PRT 0S3 03 03 108 95 = 133 01 01 157 10 10 
009 01 01 034 13 C 059 98 RBV 0S4 99 PRT 109 92 RTN 134 95 - 158 65 X 
010 42 STO 035 71 SBR 060 91 R/S 085 71 SBR 110 76 LBL 135 94 + / - 159 01 1 
011 02 02 036 75 061 76 LBL 086 65 X 111 85 + 136 85 + 160 00 0 
012 42 STO 037 71 SB R 062 12 B 087 42 STO 112 43 RCL 137 43 RCL 161 95 ̶ 

013 03 03 038 85 + 063 43 RCL 088 05 05 113 02 02 138 02 02 162 42 STB 
014 42 STO 039 71 SBR 064 00 00 089 99 PRT 114 75 - 139 95 ̶ 163 10 10 
015 04 04 040 12 B 065 42 STO 090 98 RBV 115 43 RCL 140 99 PRT 164 43 RCL 
016 42 STO 041 43 RCL 066 02 02 091 92 RTN 116 03 03 165 08 08 
017 05 05 042 04 04 067 99 PRT 092 76 LBL 117 95 = 141 98 flDV 166 55 
318 93 . 043 67 EQ 068 71 SBR 093 65 X 118 42 STO 142 65 X 167 01 i 
019 01 1 044 14 B 069 65 X 094 43 RCL 119 01 01 143 43 RCL 168 00 0 
020 42 STO 045 61 GTO 070 42 STO 095 00 00 120 43 RCL 144 10 10 169 95 = 

021 OS 08 046 13 C 071 04 04 096 55 -i. 121 04 04 145 95 = 178 42 STD 
022 01 1 047 76 LBL 072 99 PRT 097 03 3 122 75 - 146 59 INT 171 08 08 
023 00 0 048 14 B 073 98 MBV 098 95 = 123 43 RCL 147 55 -s- 172 92 RTN 
024 42 STO 049 43 RCL 074 43 RCL 099 22 INV 124 05 05 148 43 RCL 
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Goods required Price 

Add £4.00 post, packing and insurance for 
special deal and £1.00 post, packing and 
insurance for ali other items. Add 15% to a'l 
prices for VAT 

Total £ 

Name: 

Address: 

MAIL ORDER to- Adda Home Compuiers Ltd. 
FREEPOST. London W3 68R or telephone your 
order (24 hours a day) to 01-S92 99W quoting your 
Visa. Access or American Express number. 

"I enclose a cheque, made payable to Adda Home Computers 
Limited for 
£ 
"Please charge my Visa/Access/Amencan Express account. My acount 
number is 

"Please add my name to your mailing lis! 
"Delete as applicable 

Oate 

SHOP ADDRESS: Adda Home Compters Ltd. 
154 Victoria Road. Acton. London. W3. 
(near North Acton tube station) 
Tel 01-992 9904 
OPEN: 10am-6pm (Tuesday-Friday). 
10am-5pm (Saturday). 

V 

TERMS AND CONDITIONS: All goods sold subject to Adda terms and conditions of sale Full details available on request, but 
include: 7 day money back guarantee. Adda 12-month hardware warranty. Please allow 21 days for delivery Allow 7 days for 
personal cheques to be cleared. Quoted prices are exclusive of VAT. 

If you 're looking for a home computer, you II already 
know that the VIC does it all. To help you get started, 
we have put together this attractive cost-saving 
package. 

Colour 
computer 

m Cassette Deck 
E 10 Blank Cassettes 
H Introduction to Basic 

Parti 
l lUser Manual 

12 months warranty 
Fitted 13 amp plug 

(price plus VAT £243.80) 

Dot Matrix Printer 

^ Tractor feed. 80 

Memory Expansion Board • Plug-in Memory Expansion 

Cartridges 
3k-£26.04, 8k-£39.09, 

16k -£65.17 plus VAT 
Single Drive Floppy Disk Unit 

£395.00 plus VAT 
The standard features of the Vic are: • 5K RAM expandable to 32K • 16 screen 
colours * 8 character colours • 3 tone generators, each of 3 octaves - plus white 
noise generator • Screen display 22 charactersx23 lines deep • Full PET type 
graphics • High resolution graphics capability • 8 programmable special functions. 

Multi-slot unit used to 
, , .. . o n accept memory and/or 

characters per line at 30 a m £ a n d
 y

r a m 

characters/seconds. rartrirlnPQ 
£199.96 plus VAT S p L s VAT 
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Z X 8 1 1 6 k SOFTWARE 
Al l our so f twa re comes w i t h fu l l ins t ruc t ions and is SAVEd and ready to RUN, no 
need t o spend hours labor iously t yp ing in f r om books. 

PACK 18/1 includes all of: 
AIR TRAFFIC CONTROL: Animated radar screen of busy 
airport shown, you molt bring planes into land; 
INVADERS SELF Pb*Y; PHONEBOOK - keep friends-
end relative*' numbers on cassette; DATE '81 ̶ 
computer dating program. Who will it pick for you? 
ALL ONLY £4.96 

CONTROL T ECHNO LOGY -

PERSONAL 
COMPU T ER SC I ENCE 

PACK 18/1 includes all of: 
AIR TRAFFIC CONTROL: Animated radar screen of busy 
airport shown, you molt bring planes into land; 
INVADERS SELF Pb*Y; PHONEBOOK - keep friends-
end relative*' numbers on cassette; DATE '81 ̶ 
computer dating program. Who will it pick for you? 
ALL ONLY £4.96 

PACK 16/2 includes all of: 
ADVENTURE ATLANTIC: You may become very rich or 
you may be marooned forever; 8REAK0UT: 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 £4.96 

Cassette VA PACK 16/2 includes all of: 
ADVENTURE ATLANTIC: You may become very rich or 
you may be marooned forever; 8REAK0UT: 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 £4.96 

A super val^e cassette of 16K and 1K software written in 
Machine Code and Basic 
Includes: 
React, Invaders. Phantom Aliens. Maze of Death, 
Planetlander. 1 Ching. Hongman, Invaders, Laser Base, 
rectangle p\is more. 
ALL ONLY £4.96 PACK 16/ 3 includes all of: 

INCH 500; video roadracer; DRAUGHTS; Computer 
Chequers; BATTLESHIPS - nautical warfare on your 
own computer. 
MASTERMIND - Brain Teaser, see if you can beet s 
microelectronic mind. 
ALL ONLY £4.96 

A super val^e cassette of 16K and 1K software written in 
Machine Code and Basic 
Includes: 
React, Invaders. Phantom Aliens. Maze of Death, 
Planetlander. 1 Ching. Hongman, Invaders, Laser Base, 
rectangle p\is more. 
ALL ONLY £4.96 PACK 16/ 3 includes all of: 

INCH 500; video roadracer; DRAUGHTS; Computer 
Chequers; BATTLESHIPS - nautical warfare on your 
own computer. 
MASTERMIND - Brain Teaser, see if you can beet s 
microelectronic mind. 
ALL ONLY £4.96 

Tapebook 50, Version 3 

PACK 16/ 3 includes all of: 
INCH 500; video roadracer; DRAUGHTS; Computer 
Chequers; BATTLESHIPS - nautical warfare on your 
own computer. 
MASTERMIND - Brain Teaser, see if you can beet s 
microelectronic mind. 
ALL ONLY £4.96 

The breakthrough you've waited for: 
PROGRAM THE ZX81 IN ENGLISHIH 
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 tho price of ono. 
Comes on cassette with instruction book, £7.96 

50 programs for the IKRAM ZX81. 
Latest version includes: 
SQUASH. BREAKOUT, COLUM8IA. SPLAT, 
INTEGRATION, CREDIT CARD CALCULATOR, BANK 
A/C. VATCHECK, TANK 8ATTLE. TORPEDO. 
HEXLOADER. BINARY CONVERTER. AND LOTS. LOTS 
MORE. ̶ - I 

PACK 16/1 + 16/2 + 16/3 
(any two only £5.95) 
ALL THREE ONLY 

£6.96 

TAPEBOOK 50.3 + CASSETTE 1 V4 
BOTH ONLY 

£9.96 

BOTH OFFERS ARE ONLY £13.96 
SPECIAL OFFER 

TO ALL ZX81 OWNERS 

All pnces meJodo VAT «(vl postage and packing 

CONTROL TECHNOLOGY, 
39 Gloucester Road, Gee Cross, 
Hyde, Cheshire SK14 5JG 
061-388 7558 

Ctech Sof tware 
Simply Megabytes 

Ahead! 

AT 
DEFENDER: You defend the planet against UFO's, fast 
moving. Hires Graphics. Sound effects. Thrust, Laser Torpedo. 
CiimO. descend, superbly detailed G4 + T5; £4.00 
ASTRO BATTLEZONE: fastened in the cockpit of your 
starcruiser, you view the 3D graphics of the earth revolving 
silently below, staring down your head up display you suddenly 
glimpse the enemy hunting towards you. you turn at them, the 
horizon rolls Over, the engines roar as you climb to the 
stars G4+T5C5.00 
FRUIT MACHINE: Our version has HiRcsgraphics. nudge. 
collect, respin, gamble and even plays "Oranges 
and Lemons" when you win G3 * T5 €4.00 
POLECAT; Countryside Packman, you must move your Rabbit 
through the underground maze, but you are being chased by a 
polecat so you must fun like a rabbit until you've collected all your 
your carrots growing on the top of the Burrow G4 T5 E5.00 

MINEFIELD: You must Steer your way through 3 perilous 
minefield without exploding any mines: blasting mines can 
cause chain reactions. G0+T5E5.00 
EARLY WARNING: Atomic Missile Command, destroy the 
attacking iCBMs using a reai-stic radar screen and intercept 
missiles G4 • T5E5.00 

N.B. G GRAPHICS T - TEXT 

ANY 3 ONLY £9.00 

Cont ro l Technology, 39 Gloucester Rd, 
Gee Cross, Hyde, Cheshire SK14 5JG. 

All prices include VA T, Pit P. 
For other Products, see our advert on page GO 

Full Colour 
and 

Superb Sound 

SOFTWARE 

Our latest VIC 20 package is VICSOFT 7 
and includes all of ̶ 

BREAKOUT: The noisiest and most colourful you've ever seen. 

SQUASH: Will you make a tournament champion? 

DEATHRACE 2000: Driving in a crazy road race you must run over 
as many pedestrians as you can!! 

SOUNDS: A sound cffccts synthesizer program. Everything from 
helicopters to birds of paradise menu driven. 

MOROIDS: Your astronaut must avoid the asteroids, very fast 
graphics!! 

MASTERMIND: See is you can beat a microelectronic mind at 
this full colour brain teaser! 

WARLORDS: Protect your castle from giant DOulders" 

VICSOFT 7 costs jus t £5.95 and 
tha t ' s inclusive. 
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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, and specify the memory they require. Mark your letter clearly 
for Your Computer. We will pay £6 for each contribution published. 

Breaking out 
J D H Jones, 
Bangor on Dee, 
C/wyd. 
MY PROGRAM is a simple version o f Breakout 
using almost ent i re ly Peeks and Pokes. 

Cont ro l is achieved using the Z key for left and 
the C key for r ight. F i rs t the computer draws a 
mult icoloured wal l using lines 15 to 70. A dot 
then appears at a random posit ion along the 
bot tom, the ball proceeds to bounce against 
the wal l and the sides knocking out a br ick 
every t ime i t hits the wall. 
You have a bat w i th which vou must bounce 

the ball back up the screen to knock out 
another brick. I f , by missing it , you let the ball 
reach the bot tom row, you lose one o f four 
chances. Eventual ly, i f you do not lose all your 
lives you w i l l break out o f the top o f the wal l 
and w in the game. 

Du r i ng my experiments w i t h this program I 
discovered that it could be converted for use 
w i t h joysticks by adding lines 13 to 470 shown 
at the end o f the program. These extra lines 
al low you to use the joysticks w i th up for left, 
and down for r ight. 
13 POKE 37139 ,0 ; POKE 37154 ,127 

110 S = PEEK(37137) 
140 IFS 174THEND D 1 :POKE 8145 + D ,32 
150 IFS = 1 8 2THEND - D + 1 :POKE 8141 H D , 32 
470 POKE 37154 , 255 :END 

2 REM******BREAKOUT****** 
3 REM***£Y BRVID JONES*** 
4 REM 11 /1 /82 
5 PRINT"M" :POKE36879,3 
6 PRINT" THIS IS THE GAME OF" 
7 PRINT" 3BREAK0UT5" :PRINT:PRINT"THE 2-KEY MOVES LEFT"-PRINT "THE C-KEY MOVE 

S RIGHT" 
3 PRINT:PRINT" HIT flNV KEY TO PLAY" 
9 GETA$ •' IFA$=" "THEN9 
18 P0KE36878,15 • Y=20 : DY=-1 : C=4 GGSUB1808 •• PRINT "IT1 

15 F0RJ=2T07 
20 FORI=8T021 
30 P0KE38444+1 + <J -2 ) *22 , J 
48 NEXTI:NEXTJ 
50 FORI=610131 
60 P0KE7724+I,160 
70 NEXTI 
75 POKE7680+X+22*Y,81 
30 POKES 142+Ii, 98 
96 POKES 143+H,9:3 
100 POKES144+B,98 
110 S=F'EEK< 197> 
140 IFS=33THENB=B-1 : POKES' 145+B, 32 
150 IFS=34THENB=B+1-POKES141+B, 32 
160 IFD<0THENB=0 
170 IFB> 19THENI'= 19 
1S0 POKE7680+X+22*V,32 
190 X=X+BX 
200 IFM1ORX>20THENBX=-BX•P0KE36876,220 
210 Y=Y+BY 
220 IFY=22THEN300 
225 IFY=0THEN400 
230 IFF'EEK<7653+X+22*Y> = 160ANBBY=-1THENBt = 1•P0KE36S76,230•P0KE76 5S+X+22*Y,32 
240 IFPEEK<7702+X+22*Y >=98THENBY=-1=P0KE36876,240 
250 P0KE36876,0 
260 G0T075 
300 P0KE36S74,140 
310 FORI=0TO1000:NEXT 
320 P0KE36S74,0 
330 C=C-1 
340 PR I NT " ilPlClPlPMPlPlPl̂ PXPji fr10 U HAVE " ;C; " CHANCES LEFT" 
343 FORT=0TO1500:NEXT 
345 FORK-0TO34:P0KE7922+K,32•NEXT 
350 IFO0THEN: Y=20 • BY=-1 • G0SUB1000 : G0T075 
355 GGTO460 
400 FORU=0TO5 
410 P0KE36S75,240 
420 FOR1 = 1TO90^HEXTI 
430 P0KE36875,0 
440 NEXT 
450 PRINT"S CONGRATULATIONS YOU'VE BONE IT" 

(continued on next page) 
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(continued from previous page) 

455 PR I NT " SSMPIfMPIPMSIS" 1 010 BX=INT< RNS <1> #3 \ __ •! 
.i. 

4 60 POKE36£78 .0 1020 IFDX=0THEN1010 
479 END 1030 RETURN 
1000 X= INT < RHB <1> #2@> +1 READ i T i m 

m-m 

Mystery program 
C E Lowe, 
Ashton-Under-L yne, 
Greater Manchester. 
THIS IS A short program wh ich enables a Basic 
instruct ion to be translated into machine code 
wi thout the use o f an interpreter or assembly 
codc. When you have finished entering i t , 
s imply press Run and all w i l l be made clear. 

ROM tricks 
Stephen Betts, 
Eaton Bray, 
Bedfordshire. 

TONY POULTER'S n o u gh t s and crosses 
program, which appeared in the February 
issue, works perfectly in I K but not i f loaded 
into an extended ZX-81. Th i s is bccause w i th 
more than 3 .25K R A M connected, the display 
fi le is expanded by the R OM to f i l l the scrccn. 
T o tr ick the R O M into setting up a min ima l 

display fi le, type either as a direct command, 
or as l ine 20: 

POKE 16389,68 
Th i s command fol lowed by the CLS i n l ine 23 
sets the system variable RAM t o p to 17408 as 
it is when only I K R A M is conncctcd. As 
Tony Poulter says, i f the length o f his 
program is altered you should recalculate the 
variable P by using the expression 

(PEEK 16396+PEEK 16397-2561-28 

Electronic keep-fit 
r A J Capper, 

Bristol. 
THIS PROGRAM incorporates the best features 
f rom a variety o f sources to provide a 
discipl ined approach to regaining fitness. One 
o f the problems in our society today is that wc 
do not get enough exercise, and computer 
addicts are worse than most. So it seems 
reasonable to use your micro to help you to get 
fit and stay fit. 
The program uses the concept o f pulse-

regulated exercises, a concept pioneered in the 
U.S. and in the C i ty Gymnas ium in London . 
Th i s is based on the idea that the max imum 
pulse rate that should be reached dur ing 
exercise w i l l vary w i t h the age o f the person 
doing the exercise, and for this stage one 
program, the relationship is: 

Training Pulse Rate = (200-Age) x 60% 
Th is is the value given ro the variable %P in 
line 3, and is the rate at which the bel l w i l l 
sound due to lines 94 and 95, so that you can 
check your pulse rate at the end o f the session. 
As long as your pulse beats no faster than the 
TPR , you w i l l not be overstraining your heart 
̶ but check it p rompt ly as the pulse rate soon 
drops when you rest. 
The basic rout ine starts w i t h 10 repetit ions 

LOWE MVSTERt PROGRAM 

10 LET fl = 16509 
15 PRINTTAB 2 ; PEEK fl * 256 + PEEK <fl + 1>; 
20 LET L = PEEK <fl + 2 > + 256 * PEEK <fl + 3 
25 LET fl = A + 3 
30 FOR N = 1 TO L 
35 IF PEEK <N + Fl > O 126 THEN GOTO 50 
40 LET N = N + 5 
45 GOTO 55 
50 PRINT CHR* (PEEK <N + fl)>; 
55 NEXT N 
60 LET A = fl + N + 1 
65 IF AC 16314 THEN GOTO 15 
70 LET fl* = " B - 9B2 5M . 3S5B" 
-7CT r FOR N = 1 TO LEN fl* 
80 FOR J = 1 TO 59 
85 NEXT J 
30 PRINT FIT 15 ,12 + H; CHR$ <CODE fl$ <N> + 
35 NEXT N 

FOR ZX81 IN SLOW MODE 
FOR ZX30 WITH 8K ROM. CHANGE THE FOLLOWING 

65 IF fl< 16324 THEN GOTO 15 
30 PAUSE 60 
35 POKE 16437,255 

o f each exercise, fol lowed by one minute o f 
runn ing on the spot. I f you have no problem 
in do ing this w i th in your T PR , then you can 
increase the grade number .up to a suggested 
max imum o f grade 10. 
An increase o f one in the grade number 

increases the number o f repetitions by one, 
and increases the t ime for runn ing on the spot 
by 0.4 minutes, so that on the highest grade 
you w i l l do 20 repetitions fol lowed by runn ing 
on the spot for five minutes ̶ a total exercise 
t ime o f around 25 minutes. 
For those who do not feel f i t enough to start 

at grade 0, wh ich is the basic rout ine, the 
program allows you to have a handicap system 
w i th a negative grade number. There can be a 
max imum handicap w i t h grade - 9 , wh ich 
takes you down to one repetit ion o f each 
exercise, fol lowed by runn ing on the spot for 
six seconds, which even the most unf i t o f us 
should be able to manage. 
There is a considerable latitude in each 

exercise w i t h regard to the degree o f d i f f i cu l ty , 
or effort put i t , so that each person can 
develop a rout ine wh ich w i l l fit their exact 
needs. The important point is to f ind a 
suitable starting rout ine which makes you 
work but wh ich imposes no real strain, and 
then do that rout ine oncc each day for at least a 
week before moving up to the next grade. 

Here is a descript ion o f the exercises. The 
first five are warm-up exercises, and it is really 
on ly on the last four that you start work. 

Stand feet astride w i th arms at your side. 
One repeti t ion o f arm circ l ing consists o f 
l i f t ing your arms slowly in a b ig circle, t ry ing 
to brush your ears as you pass, and then 
br ing ing arms back to the starl ing point. 
Stretch as much as you can. 
For side bends, stand feet astride w i t h arms 

at your side. Bend first to the left and slide the 
left hand down the outside o f the leg as far as 
you can go, then return to upr ight posit ion. 
D o not bend forward or backward. Repeal on 
the r ight-hand side. 

The trunk-and-knees bend involves your 
standing w i th feet together, weight on the 
front o f the feet, legs sl ight ly bent. Raise the 
left th igh up towards the chest as far as 
possible, and bend back down towards knee. 
Lower leg to f loor and- stand upr ight . Repeat 
on the r ight-hand side. 

Stand w i t h feet apart and both arms 
stretched out to the front for the head-and-arm 
twists. Leave the r ight arm point ing to the 
front and twist the left arm and t runk un t i l it 
points directly behind you. Return to the start 
posit ion and repeat w i t h the r ight arm. 
For the ankle reach stand w i th feet wide 

{continued on page 75) 
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The 
Essential 
Software Company 
47 B r unsw i c k Cen t re , L o n d o n WC1N 1AF 

TRS 80 Leve ls II 16 K Tape 
V ideo Gen i e 16 K Tape 

RDEETI 
FfmSfV 

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 quali ty graphics you' l l 
simply be dazed and excited by the action. 

TRS 80 Leve ls H16KTape 
V i deo Gen ie 16K Tape mmmmm 

It is the year 2734. Our planet has chosen you to carry out the most important mission of the decade. The following is your top-secret mission briefing! 

Several months ago the Kromorfkrom Empire invaded our planet and stole some of our newly developed and highly efficient "Krotnium Star^i 
Cruiser fuel cells. Your mission is to infiltrate the Kromorfkrom Empire and pass yourself off as commanding officer of one of their fuel transport ¦ 
vessels. Once you have accomplished this, you must recover the fuel so that one of our Star Cruisers can warp in and take it back to our planet. You 
I will be given a small shuttle armed with a powerful laser device. Eventually the aliens will uncover your plot and you will be forced to shoot and destroy 
'them to protect the fuel. While you are defending at least one fuel cell, the aliens will be unable to use any of their high-powered battle equipment, for j 
jfear of accidently destroying a fuel cell. Once the aliens have reclaimed all of the fuel cells they will then be able to unleash their newest and most 
^terrifying weapon ever: the Solar Waster! ̶ 

GOBBLEMA 
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 t ransform a Ramship in to 
another FJagship or into your ship 's 
double. Look out ! Destroy your double 
and you could destroy yourself . 

TRS80 Level l l 1 6KTape 
V i d eo Gen ie EG300316KTape 

v 

A Watch out behind you! 
-J As you hurry through 

the maze col lect ing 
modules you score points. 
But don't let the Gobblemen 
catch you. If you are crafty, 

sneek up behind them and 
neutralise them to gain extra points 
Just keep a watch. When they 
attack you they come in fast. 
Just don't lose your nerve 

TRS 80 Leve ls II 16 K Tape 
V i d eo Gen i e 16 K Tape 

Cosmic 
Fighter (With Sound) 

^for , 

3-D means that as you wander througmhe maz^s and b u i l d i n g s , I I 
full screen graphic display constancy 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 

Your f ighter appears below a convoy of 
Al iens! If you destroy them another set 
appears who seem to be sl ightly cleverer 
than before! Soon your space stat ion 
nears but before you can dock the stat ion 
comes under at tack! Survival is up to you! 
The exci tement is just beginning! ! 

TRS80 Level I I16K 
V i deo Gen ie 16K Tape 

CM 
Of 
& 

eicy 
THE ESSENTIAL SOFTWARE COMPANY 
(Viscount i Ltd.) 01-837 3154 
47 Brunswick Centre, London WC1N 1AF 
ihave a 

buildings. You can pick them up, burn them, throw them, etc. You 
fa 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, 
nput. 

.Deathmaze and Labyrinth consist of over 550 locations!. 
Asylum tODs1200 locations! 

Please send mc your software catalogue. I 
enclose a stomped self addressed envelop* 
Please send me 
I enclose a cheque postal ordct tor C 

(plus 50;) post & packing! 

Signature 

Name 

Address 

microcomputer 

Postcode 

MVACCESSNo* 
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THE EPSON MX SERIES 

• 80-132 Column 
• Centronics Parallel 
• 8i-dircctional 
• Upper & lower case 
• True Descenders 
• 9x9 Dot Matrix 
• Condensed and 
Enlarged Characters 
• Interfaces and 
Ribbons available 

Ideal for small businesses, schools, colleges, homes, etc 
Suitable for the experienced, inexperienced, hobbyist, 
teacher, etc. 

tffi^Sl GENIE I 
MX80T 

MX80F/T 
MICROLINE 80 £289 • VAT 
• 80 cps Uni directional • Small size: 342 (W) x 254 10) x 
108(H) mm. • 160 Characters. 96 ASCII and 64graphics #3 
Character sizes: 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 Bi directional logic seeking •Smal l size: 360 IW¦ 
x 328(0) x 130 (HI mm. • 160charactcrs. 96 ASCII and 64 
graphics, with 10 National character-set Variants. «4 
Character sizes: 40. 66. 80 or 132 chars/line. •8ui l t - in 
parallel and serial interfaces. • Friction and Pin Feed 
• Low noise: 65dB • Low weight: 8kg 
MICROLINE 83 £649 • VAT 
• 120 cps bi-directional logic seeking • 136 column printing 
on up to 15in forms •Smal l size: 512 IW) x 328 IDI x 130 
(H) mm. • 160 characters, 96 ASCII and 64 graphics with 10 
National character-set variants • 3 Character spacings: 5,10 
and 16.5 Chart/in. •Bui l t- in parallel and serial Interfaces 
• Friction and Pin Feed * L ow noise 65d8 ®Low 
weight: 13 kg 

iimninniTiiiiiiinHnrriWiiMffirtfivr«ifl z 

CENTRONICS « 
DOT MATRIX 

PRINTERS 

V j ^ 737 £369 

739 £469 
S t a n d a r d F o o t u r o s 

• Proportional Spacing • Right Margin Justification • 3 
way paper handling • Upper and lower ease • True 
Descenders • Bi-directional Paper Mode • Underlining 
capability • Condensed/Expanded Print • Sub-Scripts and 
Super Scripts • Pin and Friction Feed • 80• 132 Column 

739 o s a b o v e w i t h s p o c i a l f e a t u r e o f 
D o t R e s o l u t i o n G r a p h i c s . 

NOW INCLUDED: Sound. Upper and lower case. Extended 
BASIC and Machine Codc enabling the Writing and 
Execution of Machine Codes Programming direct from 
Keyboard. 
16K RAM. 12K Microsoft BASIC 
Extensive Software Range. 
Self-Contained PSU UHF Modulator Cassette. External 
Cassette Interface. Simply plugs into TV or Monitor. 
Complete and Ready to Go- Display is 6 lines bv 32 or 64 
Characters Switchable. 3 Mannudls included. Users Guide, 
Beginners Programming and BASIC Reference Mannudl. 
8ASIC Program Tape Supplied. Pixel Graphics. THE ANADEX 

S ^ p ^ DP9500 and DP9501 
A PROFESSIONAL PRINTER GENIE II 

NEC 
SPINWRITER 

o n l y 
l ¦S§p^£1490 

+ VAT 

Bi-directional printing 
Up to 220 chars/line 

^ H H ^ H B B R & N j g ! with 
• 500 char buffer 

T j f l f f l j l P ^ ^ ^ ^ * RS232C and Centronics 
Parallel interface built in 

• Full software control of matrix 
needles allowing graphics capability 

• 200 chars/sec •Adjustable width tractor feed. 

DP 9 5 0 0 - O N L Y £845 ^vat 
DP9501 - O N L Y £895 ^vat 

NEC's high quality printer uses a print "thimble" that has 
less diameter and inertia than a daisy wheel, giving a quieter, 
faster, more reliable printer that can cope with plotting and 
printing (128 ASCII characters) with up to five copies, fric-
tion or tractor fed. The ribbon an<j thimble can be changed in 
seconds. 55 characters per second bidirectional printing 
with red.'bldck, bold, subscript, superscript, proportional 
spacing, tabbing, and much, much more. 

£299 - VAT 
The NEW GENIE II 3n ideal Business Machine. 13K 
Microsoft BASIC in ROM. 71 Keyboard. Numcric Keypad. 
Upper & Lower Case. Standard Flashing Cursor. Cassette 
Interface 16K RAM Expanded externally to 48K. WE ARE NOW STOCKING THE 

APPLE II AT REDUCED PRICES 
AUTOSTART 

\ ^ EURO PLUS 

\ f i H £649 G. HITACHI 

{ ^PROFESS IONAL W M MONITORS g ^ i T ' - £4-29 £99.95) 
1 2 " £149 J VAT 

• Reliability Solid state circuitry using an IC and sisicon 
transistors ensures high reliability. • 500 linos horizontal 
resolution Horizontal resolution in excess of 500 lines is 
achieved in picture center • Stablo picture Even played 
back pictures of VTR can be displayed without jittering. 
• Looping vidoo input V»dco input can be looped through 
with built-in termination switch. • External sync opora-
tion (available as option for U and C types) • Compact 
construction Two monitors are mountable side by side in a standard 19 inch rock. 

GENIE I & I I EXPANSION UNIT 
WITH 32K RAM £199 VAT 

PARALLEL PRINTER INTERFACE CARD 
£35.00 + VAT 

Getting Started APPLE II is faster, smaller, and more 
powerful than its predecessors. And it's more fun to use too 
because of built in features like: 
• 8ASIC The Language that Makes Programming Fun. 
• High Resolution Graphics tin a 54.000-Point Array) for 
Finely-Detailed Displays- • Sound Capability that 8rings 
Programs to Life • Hand Controls for Garn«s and Other 
Human-Input Applications. •Internal Memory Capacity of 
48K Bytes o< RAM, 12K Bytes Of ROM; for Big System Per-
formance m a Small Package. • Eight Acccssory Expansion 
Slots to let the System Grow With Your Needs. 
Vou don": need to be an expert to enjoy APPLE II It is a 

complete, ready-to run computer. Just connect it to a v*2eo 
display and start using programs (or writing your own) the 
first day. You'll find that its tutorial manuals help you make it 
your own personal problem solver. 

TEAC 
DISK 

DRIVES 

TEAC FD-50A has 40 tracks giving 125K 8yteS 
unformatted single density capacity. 
The FD-50A can be used in double density recording 
mode. 
The FD-50A is Shugart SA400 interface compatible. 
Oirectiy compatible with Tandy TRS80 expansion 
interface. 
Also interfaces with Video Genie. SWTP, TRS80, 
North Star Horizon. Superbrain, Nascom, etc, etc. 
Address selection for Daisy Chaining up to 4 Disks. 
D«ks plus power supply housed in an attractive grey 
case-

ACORN ATOM 
UNIQUE IN CONCEPT -
THE HOME COMPUTER 
THAT GROWS AS YOU DO 

Fully Assembled £157.50 *VAT 
i n c . P S U ^ - y 

APPLE DISC II a 
3.3 Dos ire- ̶ r - - -

f f r Disc with fee 
Controller j ^ P l l ^ ^ K n ^ ^ H 

< & j & p > £ 3 3 9 * VAT B B I 
S g p ^ Additional Drives W ^ B ^ ^ E r V 
^ £ 2 8 9 • v a t 
• Powerful Disk Operating Software Supports up to 6 
drives • Name Acccss to Files for Ease of Use • BASIC 
Program Chaining to Link Software Together • Random 
or Sequential Fiic Access to Simplify Programming 
• Dynamic Disk Space Avocation tor Efficient Storage 
• Individual File Write Protection Eliminates Accidental 
File Alterations • Loads an 8K 8yte Binary Ini3ge in 6.5 
sec (1.2 sec in Pascal) • Storage Capacity of 116 
Kilobytes (143K Bytes with Pascal) on Standard 5'/«" 
Diskettes • Powered Directly From the APPLE (Up to 6 
Drives! for Convenience and High Reliability • Packaged 
in Heavy Outy. Colour Coordinated Steel Cabinet 

Colour Monitors for Apple £296 • VAT 

40 TRACK 
Single 
Disk Drive 

: iixiMtitiiMi ^ ^ 
Special features include • Full Sized Keyboard • 
Assembler and Basic • Top Quality Moulded Case 
• Optional High Resolution Colour Graphics *6502 
Microprocessor 

Double 
Disk Drive ^ 3 8 9 VAT 

77 TRACK Single 
Disk Drive 

Double 
Disk Drive 

4K FLOATING POINT ROOM 
£19.50 * VAT 

COLOUR ENCODER £19.00 va 
MEMORY UPGRADES 
16K ( 8 x 4 1 1 6 ) £12.90 

4 K C om p u k i t (8 x 2114 ) £12.90 $ 0 \ W e give a full one year's guarantee 
on all our products, which 

normally only carry 3 months guarantee. WE HAVE ONE OF THE LARGEST 
COLLECTIONS OF COMPUTER BOOKS 

UNDER ONE ROOF, ALONG WITH 
SOFTWARE FOR THE GENIE, 

TRS80 AND APPLE. 

LUXOR 14 COLOUR 
MONITOR FOR THE 
APPLE £295 • VAT 

A SELECTION OF APPLE INTERFACES 
ARE NOW AVAILABLE AT OUR 
EDGWARE ROAD SHOWROOM 



(continued from page 72) 
apart, both hands on left thigh. Slide hands 
down as far as possible towards the ankle. 
Return to upr ight posit ion and repeat towards 
the r ight ankle. 
A t the start o f these routines I advise you to 

do press-ups against a wal l . Stand just further 
away than your outstretched f ingert ips and 
al low your body to fal l towards the wal l . T hen 
push w i t h your arms back to the vertical 
posit ion. One repeti t ion in this case equals two 
pushes. 
I f this causes no problems you can progress 

SOFTWARE FILE 
to do ing the pushes against the top edge o f a 
f i l ing cabinet, wh ich increases the work-rate 
somewhat. Again, one repetit ion equals two 
pushes. When you are used to this exercise 
you can progress to pushes against the edge o f 
a table. Th i s w i l l require more effort , and one 
repet i t ion equals one push. 
For the seated knees-up, sit comfortably on a 

chair and gr ip the rear edge. Raise your knees 
as far as possible in the direct ion o f your chest, 
then extend your legs forward and gradually-
lower them to the ground. 
Overweight or very unf i t persons arc 

advised to treat the static jump w i t h caution. 
Stand w i t h feet together and arms by your 
side. One repeti t ion consists o f one jump in 
the air ̶ the height w i l l depend on how f i t 
you are. A t first you should be content just to 
l i f t both feet o f f the ground, but as you 
become fitter you can try to leap as h igh as you 
can. 

I n runn ing on the spot, each pace is care-
fu l l y t imed, so that you do one pair o f steps 
per second to start w i th , but they become very 
sl ight ly faster as you progress through the 
grades. 

1 P .$ i2 ;@=e 40 N.N 
2 P. "ISOTONICS STAGE ONE"-" 50 F.X=1 TO 5 ; P . $ 7 ; N . X 
3 IN. "PLEASE ENTER AGE "A.: ZP=132-3#f l /5 60 N. W 
4 P . - J IN."PLEASE ENTER GRADE NO."G 70 P.-'"RUNNING ON THE SPOT" 
5 P. $12 ;F .N=1 TO 8 t -i Q=13000-0*259 
6 I F W=1 P."ARMS CIRCLING" 80 F .Z=1 TO Q;N.Z 
7 IF W=2 P . "S IDE BENDS" 81 Ih G<0;F .T=1 TO<120+12#G>;G.83 
8 IF W=3 P."TRUNK/KNEES BEND" 82 F. T=1 TO <120+48 * 0 
9 IF W=4 P."HEAD/ARM TWISTS" 83 V=710-5#G 
10 IF W=5 P."ANKLE REACH" OCT F.R=1 TO V ;N .R ;P . $ 7 
11 IF W=6 P."BODY PUSH" 87 N.T 
12 IF W=7 P."SEATED KNEES UP" 90 F .F=1 TO 25 ;F . $7 ;N .F ;@=0 
13 IF W=8 P."STATIC JUMP" 91 P. "YOUR TRAINING PULSE RATE OF""' 
14 F.Z=1 TO 13000 ;N . z ;P . $7 K O i p y BEATS PER MINUTE""' 
15 F.N=1 T0<19+G) 92 "WILL NOW SOUND" 
17 Y=12000-100*G 94 KB= 10100/20.; £=2 (2B > 
2S F. E=1 T O Y; N. E 95 PF .P= l TO B ; N . ; P . * 7 ; G . P 
30 P .$7 100 E. 

Read and Data 
J D Tarrant, 
Malvern Wells, 
Worcestershire. 
THE LACK OF Read and Data on the A tom is a 
great disadvantage. M y solut ion uses arrays to 
store Data and a variable to keep track o f 
wh ich element is to be Read next. The Data is 
read back to another variable by using the 
counter to define wh ich element o f the array is 
to be used next. Th i s , I th ink , is a better way 
o f achieving Read and Data than described in 

the manual because i t uses much less memory. 
Data can be input by using a For-Next loop 

and stor ing each entry in a separate element o f 
the array. It can then be read back using this 
technique. 

Restore can be achieved by setting the 
counter to zero. T he computer can be 
instructed to go back, or indeed forward, to 
any number in the array at any point in the 
program by setting the counter to the element 
to be jumped to. 
Strings can be used by this method by using 

the technique o f d imensioning described by 

Derek Haslem, Your Computer, October 1981. 
Float ing-point numbers can also be used by 
using fp arrays. Here is an example l isting: 

1 D I M A A ( 3 ) ; N = 0 
5 AA (O ) = 10; A A ( 1 ) = 20; A A ( 2 ) - 30 ; 

A A { 3 ) = 40 ; REM STORE D A T A 
10 R EM PIECE OF P R O G R AM 

100 Q A A ( N ) ; N = N + 1; R EM READ D A T A : 
I NCREMENT COUNTER 

110 REM PIECE OF P R OGR AM 
200 IF N 4 T H EN END : R EM STOP IF NO 

D A T A LEFT 
210 PR INT Q ' 
230 GOTO 100 

1 D IM HH (. 3 >.« N=0 
5 A A < 0 } = 1 0 ; A A < 1 > = 2 0 ; f i f l < 2 > = 3 0 ; A A<3> =49 ;REM STORE DATA 
10 REM P IECE OF PROGRAM 
108 Q=AA<N>.«"N=N+1;REM READ DATA; INCREMENT COUNTER 
110 REM P IECE OF PROGRAM 
2 0 0 I F N=4 THEN END;REM STOP I F NO DATA LEFT 
2 1 0 PR INT Q-
2 3 0 GOTO 190 

Lunar manoeuvre 
S S Grewal, 
South all, 
Middlesex. 

THE INSTRUCTIONS to play this game arc 
included in the l is t ing w i t h the user choosing 
how much fuel to burn. Just to prove how 
d i f f icu l t my program is, I have to admit that I 
have never landed safely. 

1 CLS 
5 REM LUNAR LANDER 
18 REM BV SSG 3 - 1 - 8 2 
15 PRINT "INSTRUCTIONS? <V/N;«" 
^ ^ M P L i 1 J! ¦ p (continued on next page) 
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SOFTWARE FILE. 
(continued from previous page) 
"25 IF If=»"N" THEN GOTO 95 
30 REM INSTRUCTIONS 
35 PRINT "WHILE FLYING A LOW ORBIT MAPPING' 

"MISSION ON THE MOON, YOUR CRAFT" 
"HAS HIT AN ASTEROID. YOU ARE " 
"SAFE INSIDE YOUR EJECTED SPACE" 
"CAPSULE WHEN YOU DISCOVER THAT" 
"YOUR AUTOMATIC DESCENT COMPUTER" 
"HAS FAILED. YOUR MAIN THRUST 
'UNIT IS FALTERING BUT MAY GET M 
"VOU DOWN SAFELY." 
"TO SAVE THE CAPSULE VOU MUST " 
"LAND AT LESS THAN 2FT/SEC. TO " 
"SURVIVE YOU MUST LAND AT LESS " 
"THAN 5FT/SEC. CAPSULE INSTRUM-" 
"ENTATION IS OK AND WILL TELL " 
"YOU WHERE VOU ARE. REMEMBER, " 
-GRAVITY WILL ADD 5FT/SEC. TO " 
"YOUR DESCENT." 

40 PRINT 
45 PRINT 
50 PRINT 
55 PRINT 
60 PRINT 
55 PRINT 
70 PRINT 
75 PRINT 
76 PRINT 
77 PRINT 
78 PRINT 
79 PRINT 
30 PRINT 
85 PRINT 
90 PRINT 
91 PRINT 
92 PRINT 
93 PRINT 
94 PAUSE 

"GOOD LUCK' 
14O0 

95 a s 
96 REM L=LIMIT OF BURN 
100 LET L=INT<RND*<10>+25> 
110 PRINT 
120 PRINT "YOUR ENGINES ARE CAPABLE OF A " 
125 PRINT "MAX. BURN OF"; L;"FT/SEC." 
130 REN INITIALIZE DATA=T=TIME,H=HEIGHT,V=VELOCITY,F=FUEL LEFT 
135 LET T=1 
140 LET V=INT<RND+75) -75 
145 LET H=IHT(RND*300>+200 
150 LET F=i20 
155 PRINT 
160 PRINT "MANUAL DESCENT MODE ENGAGED" 
165 PRINT 
170 PRINT 
175 PRINT 
180 PRINT TAB 
185 INPUT B 
190 IF B>L THEN B=L 
195 IF F<=0 THEN LET B=0 
200 IF B+100O100 THEN LET B=0 
210 LET F=F-B 
215 REM B=BURN 
220 LET T«T+l 
225 LET V=V-5+B 
230 LET H=H+V 

TIME HEIGHT VELOCITY FUEL BURN" 
SEC. (FEET> (FT/SEC) LEFT" 

1;T;TAB 7,H,TAB 15;V;TAB 22,F 

235 
240 
245 
250 
255 
260 
2:65 
270 
271 
275 
276 
280 
281 
285 
290 
295 
300 
301 
310 
311 
312 
315 
316 
320 
321 
325 
330 
331 
332 
333 
335 
340 
360 
365 
370 
375 
380 
385 
500 
505 
510 
515 
516 
520 
525 
530 
531 
535 
540 

LET E=RND*<12> 
IF E<9 AND E>6 THEN GOSUB 500 
REM VARIABLE "E" DETERMINES THRUST FAILURE 
IF F<=0 THEN GOTO 290 
IF H O © AND V+100=95 THEN GOTO 325 
IF H<=0 AND V+100=98 THEM GOTO 310 
IF H>0 THEN GOTO 130 
PRINT "CONGRATULATIONS." 
PRINT "VOU HAVE LANDED SAFELY" 
PRINT "YOUR VELOCITY AT TOUCHDOWN WAS" 
PRINT V;"FT/SEC." 
PRINT "WITH ";F,"UNITS OF FUEL LEFT" 
PAUSE 500 
GOTO 360 
PRINT "OUT OF FUEL" 
IF H>0 THEN GOTO 180 
GOTO 325 
CLS 

"YOU HAVE MADE A CONTROLLED " 
"CRASH. YOU ARE ALIVE BUT THE" 
"LANDER IS DAMAGED AND YOU ARE" 
"***STRANDED***" 

"CRUNCH. YOU HAVE JUST BECOME " 
"THE MOON'S NEWEST CRATER. YOUR' 
"FLIGHT PAY WILL BE FORWARDED" 
"TO YOUR NEXT OF KIN-

PRINT 
PRINT 
PRINT 
PRINT 
PAUSE 500 
GOTO 275 
CLS 
PRINT 
PRINT 
PRINT 
PRINT 
PAUSE 500 
GOTO 275 
PRINT 
PRINT 
PRINT "LIKE TO TRY AGAIN^(V/N>" 
INPUT X* 
IF X*="Y" THEN RUN 
IF X$0"Y" AND XtO"N" THEN GOTO 370 
STOP 
REM DERIVE LEVEL OF THRUST FAILURE 
LET L=INT(L-(RND*<10>+1)> 
IF INT<L+100)<-100 THEN GOTO 530 
PRINT "DETERIORATION IN MAIN THRUST" 
PRINT " UNIT 
PRINT "YOUR MAX. BURN IS NOW";L, "FT/SEC." 
RETURN 
PRINT "YOUR THRUST UNITS HAVE FAILED " 
PRINT " COMPLETELY 
LET L-0 
RETURN 

Program conversion 
Paul Kaufman, 
Ely, Cambridgeshire. 
THIS SHOR T BASIC rout ine enables a program 
resident in a Mic ro tan system to be dumped to 
cassette i n a format readable by the U K 101 
computer. T o use the program, the fo l lowing 
steps arc performed: load into the M ic ro tan 
the Basic program wh ich you wish to convert. 
Reset f rom Basic and, using Tanbug's C, or 
copy command, move the previously-loaded 
program up about 4 K in memory. First note 
where the program ended. A l l Basic programs 
w i l l start f rom $401. 

Re-enter Basic making sure that you protect 
your relocated program by reply ing to the 
question "Memo r y Size?". Enter the program 
form the l ist ing and type Run. Then enter, in 
decimal, the start address o f the relocated 
program and start your cassette recorder. The 
program wi l l be dumped to tape in a format 
readable by the U K 101. I f you have specified 
the start address correctly you w i l l obtain the 
message "E r r o r ̶ program not here". 

A l though both the M ic ro tan and U K 101 
use the same 300-baud C U T S tape standard, 
the way the data is stored on tape differs. The 
Micro tan uses a condensed method where 
cach o f Basic's keywords ̶ For, Next , Gosub, 

etc. ̶ is assigned a single byte code or tag. 
However, the U K 101 uses a less efficient 

method in that the entire keyword, letter by 
letter is stored on tape. Th i s makes loading 
and saving to tape a much lengthier process, 
wi thout Microtan 's advantage o f a high-speed 
2,400-baud alternative. 
What this program does then is to scan the 

designated text for the tags, look up the 
equivalent keyword and store it to tape. I f an 
equivalent is not found, the character is 
direct ly stored to tape. The program knows 
when i t has reached the end when it finds 
three consecutive nulls which designate the 
end o f a Basic program. 

10 
11 
12 
14 
15 
2 6 
30 
48 
5 0 
55 
6 9 
70 
71 
i" d 

8 0 
90 
1 0 0 
200 

REM** MICROTAN TO UK101 TRPE FORMAT CONVERTER 
REM** PAUL £ KAUFMAN JAN /82 
REM** 
REM** 
REM** 
D IMR*<69> :POKE14 ,1 :T$= " " •REM SET "CUTS" SPEED 
F O R I = 1 T O 69 • READA$a> : NEXT- REM GET TAGS 
PR INTCHR* < 12 > • I N P U T E n t e r s t a r t a d d r e s s " A D : REM DEC IMHL ADDRESS 
IFPEEK<AD>O0THENPRINT "E r r o r - e r oa ram n o t he re "FORI=1TO208 :NEXT :RUN 
REM BEGIN SCAN OF PROGRAM 

AD+2>=0THENPOKE22,254 PR I NTT* : G0TQ999 
T$=""•AD=AD+3 
T*=T*+STR* < NM> + " " 

I FPEEK < AD > +PEEK AD+1 > +PEEK 
PR I NTT* P0KE22, 254 : PR I NTT* 
NM=F'EEK < AD ) +256*PEEK < HD+1 > 
AD=sAD+':? 
IFPEEK<AD >=0THEN68 
I FPEEK < AD>> 127THENT$=T*+A*( PEEK< AD>-127> GQTG200 
T$=T*+CHR$ (. PEEK < AD > > 
AD=AD+1 (continued on next page) 
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SOFTWARE FILE 
(continued from previous page) 

216 G0TQ89 
999 PR INTT * •PR INT :PR INT :PR INT •PR INT " PROGRAM COMPLETED"•END 
1006 REM DATA TABLE USED TO CONVERT TAGS INTO FULL WORDS 
2 000 DATAEND, FOR, NEXT, DATA, INF'UT, DIM, READ, LET, GOTO, RUN, I F , RESTORE, 

GOSUB 
2010 DATARETURN,REM,STOP,ON,NULL,WAIT,LOAD,SAVE,DEF,POKE,PRINT,CONT, 

L I ST 
2020 DATACLEAR,GET,NEW,THE < ,TO,FN,SPC<,THEN,NOT,STEP, + , - , * , / 

, f , AND ,OR 
2038 DATA> ,= ,< ,SGN, INT ,ABS ,USR,FRE ,POS,SQR,RND,LOG,EXP ,COS,S IN , 

TAN,HTN,PEEK 
2 040 DATHLEN ,STR$ ,VAL ,ASC ,CHR* , LEFT * ,R IGHT$ ,M IDS , * * * 
OK 

Brahma 
Paul Blythe, 
Sheffield, 
South Yorkshire. 
T H I S LOGIC p r o b l e m is based on the project 

given by Brahma, the H i ndu deity, to his 
disciples. The object o f the game is to transfer 
a set o f rings, o f different sizes, f rom one pil lar 
to another but at no t ime can a larger r ing be 
on top o f a smaller. 
The program runs on a ZX-81 I K . How-

ever, typ ing errors or illegal moves when 

playing the game stretch the memory to its 
l imits. There are five rings; r ing 1 is the 
smallest. I f , however, you have addit ional 
memory, you can have more rings by using the 
alternative lines shown at the end o f the 
program where N is ihe number o f rings. The 
solut ion for five rings is given below. 

BRAHMA 
10 DIM fi<3,5> 
11 FOR B=i TO 3 
•2 LET AC1,B->=B 
13 NEXT £ 
14 GOTO 168 
20 PRINT "FROM" 
2 1 I N PUT C 
50 FOR £ = I TO 5 
50 IF ft<C,BX>0 THEN GOTO SO 
70 NEXT £ 
75 GOTO 20 
30 PRINT "TO" 
31 INPUT D 
32 I F C=H THEN GOTO 26 

FOR E=1 TO 5 
100 I F A<B,E>=0 THEN NEXT E 
125 I F E=6 THEN GOTO 190 
130 IF A <C , B »A<D ,E > THEN GOTO 28 
140 LET ACD,E>=A<C,B> 
150 CL3 

;A<2,F>;" ";fi<3,F> 

155 LET A<C,B>=0 
160 FOR F=1 TO 5 
170 PRINT " " ; f i < l , F > ; " 
1S0 GOTO 20 
190 LET fld>,5>=fl<C,B> 
200 GOTO 150 

10 H I M A < 3 , N > 
11 FOR B - 1 TO N 
5© FOR B = 1 TO N 
90 FOR E = 1 TO N 
125 I F E = N+L THEN GOTO 190 
160 FOR F = 1 TO N 
1 9 0 L E T A < B , N > = A < C , B > 

SOLUTION 

1 - 3 , 1 - 2 , 3 - 2 , 1 - 3 , 2 - 1 , 2 - 3 , 1 - 3 , 1 - 2 , 3 - 2 , 3 - 1 , 
2 - 1 , 3 - 2 , 1 - 3 , 1 - 2 , 3 - 2 , 1 - 3 , 2 - 1 , 2 - 3 , 1 - 3 , 2 - 1 , 
3 - 2 , 3 - 1 , 2 - 1 , 2 - 3 , 1 - 3 , 1 - 2 , 3 - 2 , 1 - 3 , 2 - 1 , 2 - 3 , 
1 - 3 

Alien arcade 
Stuart Debase, 
Bognor Regis, Sussex. 

THIS IS AN arcade game for one person, 

i n v o l v i n g a v o i d i n g r andom l y - gene ra t ed 
asteroids, whi le at the same t ime scoring 
points for h i t t ing the occasional alien. 
Z moves the spaceship to the left, and M 

moves it to the r ight. 200 points are awarded for 

h i t t ing an alien; 50 points for h i t t ing the side 
o f the screen, and 100 points deducted for 
h i t t ing an asteroid. The program takes fu l l 
advantage o f the Vic-20's colour and sound 
facilities. 

1 P R I N T " W H A T I S VGUR N AM E ? " 9 0 I F B < 2 1 AND A $ = " M " T HEN B = B + 1 
2 I N P U T P * 1 0 0 POKE A + B , 2 2 
3 P R I N T " C L R " 1 0 5 I F P E E K < < A + B ) + 2 2 > = 4 6 T H E N 1 1 4 
4 P R I N T " O F F VOU G 0 ! " , P $ 1 0 6 I F P E E K X < A + B ) + 2 2 > = 4 2 T H E N 9 0 0 
5 FOR H = 1 T O 1 0 0 0 : N E X T H 1 1 0 N E X T K 
E> POKE 3 6 8 7 9 , 3 1 1 2 G O TO 3 0 0 
7 H = 0 : S = 0 • Z = 0 1 1 4 P 0 K E 3 6 8 7 9 , 4 2 
9 Q = 5 0 1 1 5 P R I N T " C L R " 
1 0 R = 7 9 0 0 : B = 1 1 : D = 8 1 6 4 1 1 6 P R I N T " < C T R L $< WHT> DESTROVED BV A S T E R O I D ! ! " 
2 0 FOR J = 1 T 0 2 4 •' PR I N T N EXT 2 6 0 P 0 K E 3 6 8 7 7 , 2 2 0 
2 5 FOR K = 1 T O 6 0 0 2 0 1 S = S + 1 
3 0 POKE D + 1 N T < 3 2 # R N D < 1 > > , 4 6 2 1 0 FOR L = 1 5 T 0 0 3 T E P - 1 
3 5 R = I N T ( 2 5 $ R N B ( 1 > > 2 2 0 P 0 K E 3 6 8 7 8 , L 
3 6 I F R = 1 T H EN 7 0 0 2 3 0 FOR M = 1 T O 1 0 0 
4 0 FOR J = 1 T O Q : N E X T 2 4 0 NEXTM 
4 5 G = Q - 0 . 2 5 2 5 0 N E X T L 
5 8 POKE A + B , 3 2 2 6 0 P 0 K E 3 6 8 7 7 , 0 
5 5 P R I N T 2 7 0 P 0 K E 3 6 8 7 8 , 0 
6 0 GET A * 2 7 5 P 0 K E 3 6 3 7 9 , 8 
7 0 I F FL$=""THEN100 2 8 0 GOTO3 0 
7 1 I F B = 1 AND FI*="M" T H E N H = H + 1 3 0 0 P R I N T " < C L R > " : P 0 K E 3 6 8 7 9 , 1 0 6 
7 2 I F B = 2 1 AND A $ = " Z " T H E N H = H + 1 3 1 0 FOR R = 1 T 0 5 = P R I N T N E X TR 
8 0 I F B > 1 AND FL$="Z" T H E N B = B - 1 3 1 3 (continued on page 79) 
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GAME TITLE cassette (16K) disketto (48K) GAME TITLE 
ZX 81 ! Atari Atari Apple II 

THE NAUGHTY ONE (mini version) d.bO 9.50 
THE NAUGHTY ONE (maxi version) 24.50 24.50 
THE SIGN OF HADRIN 29.50 29.50 
THE SECRET COOES 8.50 8.50 12.00 12.00 
THE MAZE GAME 8.50 8.50 12.00 12.00 
GOLD (A Hildcrboy Gome) 8.00 8.00 12.00 12.00 
GOLF (available March) 29.50 29.50 
Circlo items wanted. 

Name. . 
Address 

THE SIGN OF HADRIN 
Become familiar with dark age Britain and dig your way to 
a £ 1.000 treasure which is actually buried in this country. 
A gome which wit! tax the highest intelligence and needs 
real application to find the solutions. 
It also includes a lot of outside activities 
Follow the trail of this dark age magician and 
discover his tomb, with the real treasure in it. 
A SPHINX COMPUTER GAME 

GOLD 
Find your way to more than forty rooms, collect the 
treasures and try to get out with them. 
Very addictive. With the game come instructions on 
how to win a Memotech Memory Expansion. 
On the same tape. Pick a Word, a game of skill. 
Try and beat your children at it. 
A HILDERBAY GAME 

THE MAZE GAME 
Go through three d-.mcnsional m^es which arc 
unmapped and find your way about. 
The game cannot become boring bccausc the 
mazes change all the time. 
If you are a maze addict... 
A SPHINX COMPUTER GAME 

GOLF 
A step nearer to the real thing. 
Played on actually existing courses, with a full selection 
of clubr. Ccntans all the necessary like weather, wind, 
and Other atmospheric circumstances. You control 
yourself whether you Slice or hook and you also 
determine yourself the impact on the ball. 
Available in Md'Ch, with full colour graphics. 
A SPHINX COMPUTER GAME 

An adventure for (very) broadminded people. 
Pay your way through gambling dens, bars and 
houses of vice, be secluded or seduced, earn a 
slave, acquire part of your opponents' bodies. 
Loose your money and borrow... Iha... there is 
no bank, only a pawnbroker, whose sole 
collateral win be some of your clothes) 
Gamble for the clothcs of your opponents, 
forco the pawnbroker to auction some clothes 
(preferably from othor players...), be given 
somo saucy tasks or dole somo out. 
Build a massage parlour and bankrupt 
(or undress) your opponents, if they are 
unlucky... 
A mini version of this game is now 
available on cassctte. The maxi version 
on disk is much more expanded and 
contains in between other things 
40 pubs and bars, 20 gambling houses. 
and also no. we won't tell. 
Ray it safe (for tokens) or play it 
hard. If you dare, that is... 
A SPHINX COMPUTER GAME 

THE SECRET CODES 
Not a mostermind type of game at all. 
There are many coded texts on the disk (or cassette) 
which may be very difficult to decipher. 
We undertake to pay CI00.00 to the sender of the 
first complete listing of all the texts, listing which must 
be faultless of course. 
Sample? 
HOGARIM MSSHA STWAND TARAGH0N MOTASHIN 
SOMETIMES ORASHTIM MEGRAHON SHARDSOMSH 
KRIDNAHAM 
A SPHINX COMPUTER GAME 

reprints 
If you are interested in a particular article/special 
feature or advertisement in this journal 
HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 
We ofrer an excellent, reasonably priced service 
work ing to your own specifications to produce a 
valuable and prestigeous addit ion to your 
promotional material. (Min imum order 250 copies). 
Telephone Michael Rogers on 01-661 3036 or 
complete and return the fo rm below. 

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sut ton, Surrey SM2 5AS. 

I am interested in copies of art ic le/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 

N E W C A S I O F P - 1 0 M I N I P R I N T E R 

L 
Town Postal Codc 
Remittance enclosed 
V.A.T. is included. PtC3se add 50p for P&P if order less than £10.00. 

Send to 
HOLDCO LTD. 14 BRITTON STREET LONDON EC1M 5NQ 

(RRP £49.95) 

AN INCREDIBLf £44.95 

Compatible wtth the FX-501P, FX-502P, FX-601P, FX-602P and FX-702P 
Manual and program results printout. Memory and program listing. 

FP-10 electric discharge mini printer. A remarkably Clear 5 x 7 dot malrix printout of 20 
characters per line. Up to 30 characters storo/printcut over 1 Vi !ines. with overload 
symbol. Fast 2 lines/second print speed. Aluminised paper rolls are approx 2.500 lines/ 
30 feet long. Connects directly to the calculator, or via FA-2 cassette interface. Four AA 
batteries will print approx 6,000-9.600 lines. Rechargeable pack NP-4M. 13.000 linos. 
(£6.90) AC adaptor AD-4150 will recharge NP-4M. in situ. (£5). Printer rolls £2.50 per 
pack o1 five. Dims: 43.5H x 157.5W x 82.50 x 6Vi* x 3W) weight 372g (13.1OZ) 

FX-602P. 512 program steps. Wrth FREE MICROL PPP (£9.95) £74 95 
FX-702P. Basic pocket computer. 1680 to 80 program steps 26 to 226 memories, all 
non volatile. FREE MICROL PPP. £119.95 
MICROL PROCOS. Professional Programming sofutions on tape £24.95 

DISCOUNTS ON SOFTWARE WHEN YOU BUY YOUR HARDWARE FROM US. 

Catalogue of Casio calculators, keyboards and watches and further information on the 
602P or 702P and PROCOS on requost. (I4p stamp). 

Price includes VAT, P&P. Delivery normally by return. Send choques. P.O. or phone 
your Access or Barclaycard number to:-

TEMPUS 
Dept PCW, 
38 Burleigh Street, 
Cambridge CB1 1DG. 
Tel: 0223 312866. 
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[ SOFTWARE FILE 
(continued from page 77) 395 PR INT "<CTRL A V E D B V E FOR NOW";PS 
3 1 4 PR INT " VOU SCORED" ,2 4 0 0 END 
3 1 5 PR I N T " PO I N TS " , P $ 7 0 0 F uRF - 1 TO 10 
3 2 6 PRINT"WELL DONE" ,P$ 7 1 0 POKE D+1NT < 32$RND < 1 ) ) , 4 2 
3 3 0 PRINT"VOU ONLV H I T " ; S 7 2 0 FOR J = 1 TO Q :NEXTJ 
3 3 5 PR I NT "ASTEROIDS TH IS T IME " 7 3 0 POKE A + B , 3 2 
3 3 6 PRINT 7 4 0 GOTO 55 
3 3 ? PRINT"YOU SCORED" 9 0 0 POKE 3 6 8 7 9 , 1 2 7 
3 3 3 PRINT 9 1 0 PR INT "CLR " 
3 3 3 PR I NT " H I T S ", ' P$ 3 2 0 PRINT"CCTRL & BLK)GOOD H I T ! " 
3 4 0 PRINT 3 3 0 POKE 3 6 3 7 8 , 1 5 
3 4 5 PR INT"VOU H I T " ; X ; " A L I ENS " 9 4 0 FOR L = 1 TO 15 
3 5 0 PR INT"DO VOU WANT ANOTHER GO?" 9 5 0 P 0 KE 3 6 8 7 6 , 1 6 0 
3 6 0 PR INT "V UR N? " 9 6 0 FOR M=1 TO 10 :NEXT M 
3 70 INPUTW$ 9 7 0 P 0 KE 3 6 8 7 6 , 0 
3 3 0 I F U * = "V " THEN3 3 8 0 FOR f'1=l TO 10 : NEXT M 
3 8 5 P 0 KE 3 6 8 7 9 , 4 4 9 9 0 NEXT L 
3 8 6 F 'R INT"CLR" 1 000 POKE 3 6 8 7 8 , 0 
3 8 7 FOR U=1T0 11 PR INT NEXTU 1 0 1 0 X=X+1 
3 8 8 PR INT " ( CTRL & V E D O . K " 1 020 POKE 3 6 8 7 9 , 8 
3 9 0 PRINT 1030 GOTO 3 0 

Prime numbers 
Jack Bettridge, 
Wa/lington, 
Surrey. 

A N Y PRIME NUMBER u p 10 t he a r i t hm e t i c a l 
max imum o f 32,767 can be identif ied w i th 
th is p rogram, wh i ch works fast i f the 
computer is not asked to digest too many 
numbers at one t ime. 
I f there are hundreds o f numbers between A 

and B, the screen w i l l remain blank for some 
seconds and the Cont inue key may be 
subsequently needed to obtain addit ional 
pages. 
Lines 90 to 140 are required just in case 1, 2, 

and 3 are included in the A to B range. Anyone 
w i l l i ng to ignore the technicality that these 
first three numbers are primes can save six 
lines o f program. I t is obviously a waste o f 
t ime count ing any even number after 2, so 
lines 150 and 220 ensure only odd numbers 
are considered. Each odd number w i th in the 
range is progressively divided and repeatedly 
tested for a remainder or zero by lines 180 to 
210. L ine 250 is necessary bccause the ZX-80 
has no Step facil i ty. 

Faster slow mode 
G W Hewitt, 
Edinburgh. 
IF, LIKE ME, you like to type in programs in 
slow mode, you w i l l have found that it can be 
annoying when adding lines to a long program 
to have to wait whi le the computer writes the 
entire screen every t ime. I t is especially bad i f 
the l ine is a long Pr int or Rem line. 
Th i s small program can be temporari ly 

stored near the start o f the program using a 
few spare lines. When one has a screen fu l l o f 
lines, type Goto (first program line). Answer 
the p rompt w i th the last line you have entered 
and i t w i l l return you to that l ine w i t h an 
empty screen below. I t also Pokes the listing-
system variable to ensure that every relist after 
that w i l l return to your chosen line. 

(continued on next page) 

10 PRINT "PRIME NUMBERS FROM?" 
28 INPUT fi 
38 PRINT "TO?" 
40 INPUT B 
50 CLS 
60 PRINT "FILL PRIME NUMBERS BETWEEN" 
70 PRINT "AND ";B;" : " 
80 PRINT 
30 LET C=R 
100 FOR V=1 TO 3 
110 IF NOT C=V THEN GOTO 140 
120 PRINT V.:" 
130 LET C=C+1 
140 NEXT V 
150 IF 2#Kfi/2>=fi THEN LET fl=R+l 
160 FOR V=fl TO B 
178 LET Q=3 
ISO LET R-V/Q 
190 LET P=V-R#Q 
200 IF P=Q THEN GOTO 250 
210 IF G>R THEN GOTO 240 
220 LET Q=Q+2 
230 GOTn ian 
240 PRINT V;" "; 
250 LET V=V+1 
260 NEXT V 

.; H 

lL. CLS 
•" * « PRINT "TVF'E L INE NO" 
4 INPUT XXX 
5 POKE 16419 , XXX - INT<XXX /256>*25€ 
6 POKE 16428 , INT CXXX/256> 
̶*» L IST XXX 
c« STOP 
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(continued from previous page) 
SOFTWARE FILE 

Top drawer 
A J Bissex, 
Radstock, 
Avon. 

THE PROGRAM IS operated by means o f five 
keys. The user can draw whatever he wants 
w i th this simple program for the Video Genie. 
The keys are as folows: 

1: Left 
2: Right 
3: Down 
4: Up 
5: Clear the screen to start again 

The drawing w i l l start in the middle o f the 
screen or at the points specified in line 20. You 
can alter these points as you wish. By adding a 
line 35, the user w i l l be able to move the dot 
around the screen wi thout leaving a trail. The 
line 35 would be as follows: 

35 RESET (XX,YY) 

10 CLS 
26 KX=62-VV=24 :SETCKX,VV> 
30 fl* = INKEV-f : I F f \$ =»» THEN 30 
46 IF f i$ = " 1 " THEN 100 
50 I F f\$ = " 2 " THEN 110 
60 I F f\$ = " 3 " THEN 120 
70 I F h$ = " 4 " THEN 130 
86 IF ft* <> " 0 " THEN 30 
90 CLS • GOTO 10 
100 XX=XX.+ 1 
105 GOTO 140 
110 XX=XX-1 
115 GOTO 140 
120 VV=W+1 
125 GOTO 140 • 

138 Y V = V t - 1 
140 I F XX<8 OR m i 2 7 OR VV <0 OR VV>47 THEN 30 
150 GOTO 20 

Biorhythms 
Michael Sdrensen, 
Hvidovre, 
Denmark. 

YOUR BIORHYTHM tel ls you how you shou ld 
feel. I t is the average o f the physical, the 
psyche and the intellectual rhythms. Th i s 
program tells you the values o f the three 
rhythms and their average on a certain day, 

and then goes on to pr in t the b io rhy thm curve 
for the next 30 days. 
T h e many Rem statements make the 

program self-explanatory. T he three rhythms 
are calculated as soon as you have cntcrc<Tyour 
date o f b i r th . You can omit the spaces in the 
program i f you like ̶ and the Rem state-
ments, too. The program fi l ls about 4 .5K but 
it can be reduced to less than 3K by these 
omissions. 

DlOOvTMM FOB MICnneL SOBCMJCH BOON TMC 31-b t>«v Tut 1 - 1-lOOS 
S3Z&r*-XHTeui.ECTU«L O. IO Aucoacc -O.S? 
TMC O-OSV OHO THE NEXT 31 OftYl 
GOOO OOYJ 

A -

" " o Ortva 
» ' 150o 

10 REM «»»* m 750 
20 REM * 760 
30 REM * BIORYTHM PROGRAM * 
40 REM * A PROGRAM BY: * 800 
50 REM * MICHAEL SORENSEN .+: S10 
€0 REM • FOR 2X-31 WITH 16K * 320 
70 REM * * 330 
80 REM 
90 REM INPUT 840 
100 PRINT AT 0,0;"BIORYTHM FOR" 
110 PRINTAT 20,0;"WRITE THE NAME" 850 
120 PRINT AT 21,8; "AND PRESS *NEW_INE*" 
130 INPUT A* 360 
140 PRINT AT 0,13;FI* 
150 PRINT AT 1,0;"BORN THE" 370 
160 PRINT AT 20,10, 'BIRTHDAY" 380 
170 INPUT FD 890 
130 PRINT AT 1,9+CFD<10>;FD,"-" 900 
190 PRINT AT 20,10,"MONTH OF BIRTH" 910 
200 INPUT FM 920 
210 PRINT AT 1,12+<FM<10>;FM; *'-" 930 
220 PRINT AT 20,10;"YEAR OF BIRTH" 940 
230 INPUT FY 950 
240 PRINT AT 1,15;FY 960 
250 PRINT AT 2,0,"BDAY THE" 976 
260 PRINT AT 20,10,"BIORYTHM DAY" 1 000 
270 INPUT BD 1010 
280 PRINT AT 2,9+CBDO0>;BD; "-" 1020 
290 PRINT AT 20,19;"MONTH" 1030 
300 INPUT BM 1040 
310 PRINT AT 2,12+<BM<ly>;BM;"-" 1400 
320 PRINT AT 20,19;"YEAR" 1580 
330 INPUT BY 2000 
340 PRINT AT 2,15;BY 2010 
345 REM PRINT 23 SPACES 2020 
350 PRINT AT 20,0, 2030 

2040 
355 REM PRINT 23 SPACES 2050 
360 PRINT AT 21,0; 2060 
400 LET S= 

>t 
•0 2070 

2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

503 REM CALCULATE THE NUMBER OF DAYS IN THE REST OF THE YEAR 
2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

510 LET D=FD 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

520 LET M= =FM 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

530 LET Y-FY 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

550 GOSUB 2000 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

560 LET AB=-X 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

600 REM CALCULATE THE NUMBER OF INTERCALARY DAYS 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

610 FOR Z=FY TO BY 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

620 IF 2/4-INT <2/4)=0 AND 2/100-INT <2/L80><>0 AND FY O BY 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

THEN LET S=S+1 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

630 
640 

NEXT Z 
REM CALCULATE THE NUMBER OF DAYS FROM THE BIRTH TO THE 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

BIORYTHM YEAR STARTS 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

650 LET AD=AD+S+365* (BY-FY) 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

?00 REM CALCULATE THE NUMBER OF DAYS IN THE BIORYTHM YEAR 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

710 LET D= =BD 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 720 LET M= -BM 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

738 LET Y=BY 

2070 
2030 
2090 
2100 
2110 
2120 
2200 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2600 
2700 
9700 
9800 
9900 

GOSUB 2000 
LET fiD-AD+X-K N > 2 AMD V/4 -INT <Y/4>=0 AND Y/108-INT 
<Y/100> O 0 > 
REN CALCULATE THE BIORYTHM 
GOSUB 2500 
REM TRANSCRIBE THE BIORYTHM 
PRINT AT 4,0;"PHYSICAL "; TAB <15-<INT <99*A+.5> <0>>; 
INT <100*A+.5)/180 
PRINT "PSYCHE "; TAB C15-CIN7 t99*B+.S> <8>>, INT 
<100*B+.5>/100 
PRINT "INTELLECTUAL-"; TAB <15-<INT <99*C+.5> <0)>; INT 
<!00*C+.5>/100 
PRINT "AVERAGE" "j TAB C15-<INT <99*D+.3> <0>)J INT 
<100*D+.5>/100 
PRINT 
REM PRINT A SYSTEM OF CO-ORDINATES 
PRINT AT 11/1;"GOOD DAYS" 
PRINT AT 21,1; "BAD DAYS" 
PRINT AT 9,0;"THE B-DAY AND THE";"NEXT 30 DAYS" 
FOR P=i TO 21 STEP 2 
PLOT 8,P 
NEXT P 
FOR P=0 TO 63 STEP 2 
PLOT P,ll 
NEXT P 
REM PRINT THE CURVE 
FOR G=AB TO AD+30 
GOSUB 2520 
PLOT 2*<G-AD>+1> INT <10+D+.5>+l1 
NEXT G 
REM THE END 
STOP 
REM THE NUMBER OF DAYS FROM THE 1/1 
LET X=D 
IF M=2 THEN LET X= 31+X 
IF M-3 THEN LET X= 59+X 
IF M=4 THEN LET X= 90+X 
IF M=5 THEN LET X=120+X 
IF M=6 THEN LET X=151+X 
IF M=7 THEN LET X=l3l+X 
IF M=8 THEN LET X=213+X 
IF M=9 THEN LET X=242+X 
IF M-10THEN LET X-273+X 
IF M«11THEN LET X=393+X 
IF M=12THEN LET X=334+X 
RETURN 
REM CALCULATE THE BIORYTHM 
LET G=AD 
LET A=SIN <2-*PI*G/23> 
LET B=SIN <2*PI+G/28> 
LET C=SIN <2*PI*G/33> 
REM CALCULATE THE AVERAGE 
LET D-<A+B+C>/3 
RETURN 
STOP 
REM SET THE RECORDER TO RECORDING AND PRESS; RUN 9800 
SAVE "BIORYTHM" 
RUN 
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Double height 
Brian Syme, 
Strom, 
Whiteness, 
Shetland. 
THIS PROGRAM has been w r i t t e n to r u n on the 
ZX-81 w i th 16K and printer produces a 
double-height character set on the printer. 
R AM t o p must be set to 30720 by 

SOFTWARE FILE 

b f r 

POKE 16389,120. NEW 
The program works by creating two new 

character sets, one for the upper hal f o f each 
character and one for the lower. When print-
ing a l ine, text is Poked into the printer buffer 
and then pr inted using the modif ied R O M 
routine. 

Before loading, execute the fo l lowing 
commands: 

POKE 16389,120 

POKE 16388,0 
NEW 

T o pr in t a line, use the routine at line 9200, 
for example: 

10 LET P$ "TEXT TO BE PRINTED" 
20 GOSU8 9200 

Lines 10 to 65 o f the main program load the 
new character set; lines 9000 to 9120 arc the 
copy routine and lines 9200 to 9310 contain 
the LP r i n t routine. 

16 REM <C> 1982 'BRIAN SYNE 9080 LET U2=USR 31744 
11 Dlfl E$<32> 9090 POKE 31300/PEEK 31300+1 
12 LET M=PEEK 16389*256 9100 LET U2=USR 31744 
15 FOR X=0 TO 63 9110 NEXT U 
17 REM THIS SECTION LOADS THE NEW CHARACTER SET ABOVE RAMTOP 9120 RETURN 
20 FOR C=0 TO 3 9200 REM DOUBLE HEIGHT PRINT ROUTINE 
22 POKE 2*C+X*8+N.-PEEK <7680+X*8+C> 9210 LET 2=INT<<LEN P$-l>/32>*32 
24 POKE 1+2#C+X*3+M,PEEK <7680+X*8+C> 9220 LET P*=P*+E*< TO 32-<LEM P*-2» 
26 POKE 512+2*C+X*3+M/PEEK <76S0+X#3+C+4> 9230 FOR X=0 TO IHT <LEN P$/32>-l 
28 POKE 5l3+C*2+X#8+M/PEEK C7680+X#8+C+4> 9240 FOR Y»1 TO 32 
30 NEXT C 9250 POKE 16443+Y/CODE P$<Y+X*32> 
46 NEXT X 9255 NEXT Y 
50 FOR 1=0 TO 112 9260 POKE 31390/ PEEK 16389/2 
55 POKE 31744+1,PEEK <2161+1> 9270 LET XX=USR 31744 
60 NEXT I 9280 POKE 31300,PEEK 31300+1 
65 POKE 31857,201 9290 LET XX=USR 31744 
9008 REM DOUBLE HEIGHT SCREEN COPY 9300 NEXT X 
9020 LET UF=PEEK 16396+PEEK 16397*256 9305 LET Pf="" 
903u FOR U=0 TO 21 9310 RETURN 
904y FOR 0=1 TO 32 
9050 POKE 16443+0/PEEK <UF+U#33+0>. To co»>y the screen use 
9060 NEXT O 
9070 POKE 31300,PEEK 16389/2 GOSUB 9000 

Satellite plot 
B T Jeeves, 
Sheffield, 
South Yorkshire. 

I WROTE THIS program to determine satellite 
parameters. When run, the program requests 
you to select which input your require, height 
or velocity. Th i s is fo l lowed by a request for 
the particular figures in miles, or miles per 

second. The program then prints out the 
satellite data including the orbi tal period. No t 
earth-shaking, but a change f rom the well-
known " Invaders From Galactic Space Laser 
Blasters" genre. 

5 REM "SATELLITES BV TERRV JEEVES" 
19 PRINT "TO DETERMINE SATELLITE VEGLICTV, HEIGHT 

AND PERIOD IN A CIRCULAR ORBIT" 
15 PRINT 
29 PRINT 
25 PRINT "TO SOLVE ORBITAL ELEMENTS, CHOOSE 

1 OR 2 AND N / L " 
30 PRINT 
35 PRINT "FOR H GIVEN HEIGHT 1" 
48 PRINT "FOR A GIVEN VEGLICTV 2 " 
45 INPUT A 
59 I F fi=i THEN GOTO 79 
55 IF A=2 THEN GOTO 109 
60 I F R O 1 OR H<>2 THEN CLS 
65 IF H O I OR A<>2 THEN GOTO 19 
79 CLS 
75 PRINT "INPUT HEIGHT IN MILES" 
80 INPUT H 
85 LET V= < I NT < SQR C144* 1 9 * * 19 > / < 3969+H > > > * 3 6 > > /199 
39 PRINT "ORBITAL VELOCITY AT " ,H . ; " MILES IS W ; " MILES/SEC" 
95 GOTO 125 
199 CLS 
195 PRINT "INPUT VELOCITY IN MILES/SEC" 
119 INPUT V 
115 LET H=< IHT< 1Q0*< < 1 4 4 # 1 0 * # i 0 ) / < < 3 6 8 9 * V } * * 2 ) - 3 9GO> > /199 
129 PRINT "HT A VELOCITY OF " ; V , " MILES/SEC, ORBITAL HEIGHT M 
" ; H ; "M I LES " 
125 PRINT 
139 PRINT 
135 LET P= < INT<199*<2*P I<3969+H>/<69*V>>> > / 1 9 9 
149 PRINT "ORBITAL PERIOD WILL BE " ; P ; " MINUTES" 
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This memory is made for your AtOHI 
OR OTHER 1MHz 6502/6800/6809 SYSTEM 

16 or 32K 
BYTE VERSIONS 

Expand your ATOM to 28 or 38K RAM 

Ideal for Word Processing, Chess programs and Business Software. 

Fully Compatible with other Acorn ATOM software and hardware 

Versions available to f i t inside the ATOM while still leaving room 
for other extensions such as the Acorn ATOM colour encoder board. 
Eurocard rack mounting types also available 

PRICES: INCLUDING U.K. P&P &15% VAT 
MZ163A 16K Built & tested to f i t inside ATOM'S case £59 50 
M2163B 32K £74.00 
MZ163C 16K Built & tested, Eurocard rack mounting £62.00 
MZ163D 32K .. £76 50 
MZ163E Bare PCB to build any of above with data £23.00 
MP100 DC/DC converter; powers any M2163 board f rom 
unregulated 8V supply such as the ATOM mains adaptor £8.50 

S.A.E. for further details. W7m 
I \V? vu&ome .Access I \V? vu&ome .Access 

A LL PRICES INCLUDE U.K.P&P 
+ 15% VAT WHERE APPLICABLE. 
PAYMENT WITH ORDER PLEASE. 

T IMEDATA LTD 57 Swallowdale, Basildon. 
Essex. SS16 5JG Tel; (0268) 411125 (MON FRO 

Books and bits for ZX, Atom 
The Exp l o r e r ' s Gu ide to t h e ZX8 1 
IF YOU'VE GOT A ZX81 THEN YOU NEEO THIS 800K 
Programs for 1K RAM, and programs for 16K RAM. 
Games, Business and Engineering Applications. 
RAM & 1/0 Circuits. Useful ROM Routines. Hints 
and Tips. And Much Much More, for only £4.95 

The Z X 8 0 Mag ic Book 
•W i t h 8 K ROM / Z X 8 1 Supp lemen t * 
Games programs, computer music, converting programs 
wriiten in other BASICS, improving the picture 
RAM & 1/0 circuits, and much more £4.75 

Ge t t i n g A cqua i n t e d w i t h your Z X 8 1 
75 « programs including Draughts; by Tim Hartnell £4 95 

Mas t e r i n g Mach ine Code on you r Z X 8 1 
180 pages of immense value to beginner and expert alike. £5 95 

The A t om Mag i c Book 
A wealth of games and other programs: storing speech in your ATOM, 
converting programs written in other BASlCs tape recording hints, 
and many more useful hardware tips. £5.50 

Ge t t i n g A c q ua i n t e d w i t h your 
A c o r n A t o m 
By Tim Hartnell and Trevor Shnrples.80 programs including 
Draughts! £7.95 

ZX & A t o m IC 's & Connec to r s 
S.a.e. f o r l ist . 

j u f i lEDA iA 
PUTYOUR 

MICRO 
f l T O 

a WORK! 

MDR {INTERFACES). 

CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 

Have you ever wanted your MICRO TO control a machine for you, o: 
manage your house? If so. the MDR 'MICROCOMPUTER CONTROL 
INTERFACE' will give you isolated channels Of OUTPUT (8A @ 250 

volts) and switch sensing INPUTS. 
Available now for connection to PET USER, PORT. RS232 and 
IEEE488, allowing expansion up to more than SOO 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. 

f \ 

1 - ' » ' * '» 1. i # 4 * -t " « 55 a ¦ 
I «»-» o w e R T V u > O P * « i 1 

S . ' A CO » =CH JKU « J = fl • • 

1 0 Z X C V 8 N M < » 5 1 

U » ' M i l 
1 

{ i 

£189.95 including v.a.t 
TWICKENHAM 
COMPUTER 
CENTRE LTD 

01-892 7896 
01-891 1612 

VISA 

WHAYllftt 
NAMl Scoww* 

1 10WT r»»JUXlA»CAtO iau*tc*»» f-IAJt CHAOOI T'JMT AKCKAT 

1111111111rn 

72 Heath Road Twickenham Middlesex 
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COMPETITION CORNER 
Klingon death 
BY ANTHONY ROBERTS 
THE KLINGONS' treasure is contained in a 
hol lowed asteroid br is t l ing w i th automatic 
defence mechanisms. One but ton on this 
control panel w i l l defuse them all ̶ i t is your 
problem to f ind which. The other buttons w i l l 
self-destruct, so a mistake w i l l be fatal. 

By a massive computer search through the 
K l ingon central systems, f ind the key: each 
but ton has four symbols and it is possible to 
press every but ton but one in a closed-loop 
sequence in wh ich each button is identical in 
all but one symbol w i th the previous button 
pressed, and in which no button is pressed 
twice un t i l the first but ton is reached again. 
The one button not in the sequence is the 

defuse button. What does it look like? 

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 April. The 
name of the winner, the solution, and a com-
petition report will be published in the June 
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. 

(TA 
TA 

• • 
T T • • 

• T 
A T 

Am 
• T 

• • • A • A 
• T 

. . A • • 

• • 
• T 

• A 
A T 

T T 
• A Z'A T A 

T T 
• • • T • • 

• A 
• T 
AA 

AA • • TA 
AT 

• A • • T T 
T " 

• T 
• A 

• A 
AB 

• • • A IZ 
• • Am • • TA • • T T • • m • • • 

• • 
• • 

• T 
AA 

T " • • T T 
• T 

T " 
T * • A 

T T 
T * 

T " 
T " 

• • 
Am 
T T 

• • • T AA 
A T 

T T 
T A 

• • • T Am 
• • 

• • 
AA 

T * I a . 
• • 
T T 

• • 
TA 

T " 
• • 

T T • • TA 
Am 

T T • • AA J 
Competition 
results 
THERE WERE more than 500 entries for the 
BBC M i c r o c rossword compe t i t i o n in 
Februarv. Most found the correct solution 

wi thout too much d i f f icu l ty and suggested a 
plethora o f alternative names for the BBC 
Microcomputer . Af ter much deliberation, we 
declared J Parkinson o f 16 Newquay Avenue, 
Reddish, Stockport, Cheshire, SK5 7BQ. as 
the winner. A BBC M i c r o is on its way. 
His suggestion for a better name for the 

BBC M i c r o was "Zaphod ̶ a bccb-box w i th 

K Mose/ey's Troll Plague solution. 

1@ 1 = 1 
20 C-I •' K= 1 •-£ =0 
30 L=C:C-C+B :B=B+L 
40 IF B+CC3 THEN GOTO 160 
50 B=B-2 
£0 IF E>1 TH EN GOTO 5@ 
F0 IF B=9 BHD K<5 THEN GOTO 160 
38 -r r ̶ : .• .- -̶J p̶  r̶' lr r:-. • r 5 i HEN GOTO 180 
30 IF C 0 2 THEN PRINT I : END 
95 GOi0 168 
1 00 K-k'+l : IF K=6 THEN GOTO 160 
119 C=C+B:B= 0 
120 B=B+1 
130 L - L - ̃* cL. 

•40 IF C<1 THEN GOTO 3 0 
150 GOTO 128 
i 60 1=1+1-GO TO 19 

two brains" . Any who does not understand the 
significance o f that sentence is advised to read 
Douglas Adams' HitcJi-hiker's Guide to the 
Galaxy. 
Geof f Kayum o f Gu i ld fo rd , gave vent to his 

feelings w i th "Nessy I I ̶ Everyone's seen a 
photo, but does it exist?" whi le Steve 
Saddington o f I lavant , Hampshire, took a leaf 
out o f a popular T V scries w i t h his "Bas i l ̶ 
B-cos sum U L A chips R Fawl ty " . 
The T r o l l Plague competi t ion published in 

February also drew a large response w i th 
entries coming f rom as far afield as Norway, 
Denmark and Greece. The solution, as most o f 
you discovered, was 17 copper coins. A variety 
o f programs were sent in , inc lud ing a 
mammoth one f rom J Blackman o f Norbu ry , 
London. The w inn ing solution was provided 
by K Mose l e v o f 30 T h e Up l a n d s , 
Harpenden, Hertfordshire, A L 5 2XZ. • 
The February crossword solution. 

umt 
• p m a •nanSanaEBB 

• D • B U N 

^ r S ^ b M i biz/! _ _ mm umricUA mm mt7*1 hrgMj> Umz.1 WiAwl rrr£Mi>¦Rp iz. 
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YOUR COMPUTER. APRIL 1982 83 



T 
JL 

T 
1 

Tl 
lb electronics 

48 JUNCTION ROAD, ARCHWAY LONDON N19 5RD 100 yds FROM ARCHWAY STATION & 9 BUS ROUTES 
TELEPHONE: 01-263 9493/01-263 9495 TELEX: 22568. 

YOUR SOUNDEST CONNECTION IN THE WORLD OF COMPUTERS 

VIC 20 
* 24 Co l o u r s , 8 f o r Cha r a c t e r s , 8 f o r B o r d e r , 
16 f o r s c r een m i x e d as y o u w i s h . 
" 3 t o n e Gene r a t o r f o r s o u n d . 
' U s e s Pet Bas i c ' P l u g s i n t o T . V . 
' M e m o r y e x p a n d a b l e t o 32K 
" V I C c om p l e t e w i t h 
T . V . M o d u l a t o r a n d 
P ow e r S u p p l y 
ONLY £165.00 

V IC Casse t t e D e c k 
ONLY £38.00 
Ava i l a b l e s o o n 
V IC D o t Ma t r i x P r i n te r 
80 C o l um n , 3 0 CPS , 
T r a c t o r Feed 
ONLY £199.95 

UK101 
UK101 Kit inc8K memory £125 
Ready Built inc 8K memory £175 
Complete in case £199 
4K Expansion 8x2114 £10 
Parallel Printer Interface £24.50 
Cases £19.95 
Chromasonics Sound Kit £24.50 
Colour Kit £69.95 
NEW NEW NEW 
32K Dynamic Memory Board 
only £89.95 

P.I.O. and Eprom Programmer Kit 
only £24.50 

%t 

Please add VAT 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all 
other items P&P 30. Place your order using your Access or Barclaycard (Min. tel. order £10). Export enquiries 
welcome. Official orders welcome. 

-PET 
401616K RAM 445.00 
403232K RAM 569.00 
8032 32K RAM 755.00 
8096 96K RAM 960.00 
4040 Disk Drive 585.00 
8050 Disk Drive 755.00 
4022 Printer80 Col 357.00 
8024 Printer 132 Col 975.00 
8026 Printer/Typewriter 
I 835.00 
A 8027 Daisy Wheel 735.00 
- \ A range of Pet 

\ Accessories and 
™ Software are available 

APPLE II PLUS 
AUTOSTART "EUROPLUS" 
48K Apple Computer 649.00 
Disc Drive with Controller 

349.00 
Disc Drive without Controller 

299.00 
Colour Card 69.00 
Silentype Printer 199.00 
Graphics Tablet 425.00 

I ^ ^ ^ ^ T V Modulator 14.00, 
^ M A range of Apple / 
r^m,,, ¦ f J Accessories and 4= 

^ ^ J # Software are 
m available 

VIDEO GENIE-t^T £299 EG3003 
Ut i l ises Z80. 12K level II Basic. In-

i r tegra l Cassette Deck . UHF O /P . 16K 
RAM . all TRS80 features. S imp ly 
p lugs in to mon i t o r or UHF TV. W i t h 
V .U . Me te r . 

PARALLEL PRINTER INTERFACE INC CABLE £38.00 
CHROMASONICS PROGRAMMABLE SOUND KIT £24.50 
SOUND KIT (FITTING EXTRA) £8.20 
LOWER CASE KIT (FITTING EXTRA) £29.80 
COLOUR KIT (FITTING EXTRA) £36.00 
EXPANSION BOX INC 16K RAM £199 
16K/32K RAM BOARD £94/ £129 
NEWGENIE II NOW AVAILABLE £310 

PRINTERS 
^ INTERFACES AND CABLES 

^jP̶" FOR APPLE II, PET, THS80, 
T ^ r n II • • I M F * ^ RS232, UK 101, SHARP 
" mm̶ SUPERBOARD - ALL 

AVAILABLE. 
EPSON MX80 FT/1 £399 

EPSON MX80 £359 Dual single sheet friction and 
Dot-matrix printer with Pet tractor feec. 9 wire head, true 
graphics interface. Centronics descenders 
parallel and serial Pet and EPSON-MX8O FT/2 £440 
Apple compatible. True bidirec An FT/1 with high resolution 
tional, 80 cps. graphics. 

EP80MX82 £389 SEIKOSHA GP80A £199 
As MX80 plus high Resolution Dot matrix 5 x 7,80 columns, 30 
Graphics cps graphics, double width 

characters 
JUST PHONE FOR FURTHER DETAILS * 

TANTEL 
PRESTEL BY TANTEL 

COMMUNICATIONS AT YOUR FINGERTIPS 
FOR BUSINESS & HOME. UP TO DATE INFO 

180,000 pages of in format ion on Travel, News, 
Investment , Hol idays, Hotels Etc.. Etc. 

£159 
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS. 

DEMONSTRAT ION AVA I LABLE AT OUR SHOWROOM . 

MONITORS 
9" Green Screen £99.00 H ITACHI PROFESSIONAL 
12" Green Screen £125.00 9" £99.95 
12" BMC Green Screen £159.00 12" £149.00 

ALL ITEMS CARRY A ONE YEAR GUARANTEE 
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Wherever 
intheUK 

Genie dealer nearby 
See us at Stands 

336-237 
Computer Fair 

Genie I & n Approved Dealers 
AVON Microstyle, Bath. 0225 334659/319705. BEDFORD 
Comserve, Bedford, 0234 216749. BERKSHIRE P.C.P., 
Reading. 0734 589249. BIRMINGHAM Ward Electronics. 
Birmingham. 021 554 0708. Consultant Electronics, 
Birmingham, 021 382 7247. A. E. Chapman and Co., 
Cradeley Heath. 0384 66497/8. BUCKINGHAMSHIRE 
Photo Acoustics. Newport Pagnell, 0908 610625. 

outers, 
Electronics. 

Macclesfield. 0625 22030. M id Shires Computer Centre, 
Crewe. 0270 211086. CUMBRIA Kendal Computer Centre. 
Kendal, 0539 22559. DORSET Blandford Computers, 
Blandford Forum, 0258 53737. Parkstone Electrics, Poole, 
0202 746555. ESSEX Emprise. Colchester. 0206 865926. 
GLOUCESTERSHIRE Computer Shack. Cheltenham. 
0242 584343. HERTFORDSHIRE Photo Acoustics. 
Watford, 0923 40698. QTtek Systems, Stevenage, 
0438 65385. Chrisalid Systems and Software, 
Berkhamstead, 044 27 74569. KENT Swanley Electronics. 
Swanley. 0322 64851. LANCASHIRE Harden 
Microsystems. Blackpool. 0253 27590. Sound Service. 
Burnley, 0282 38481. Computercat. Leigh. 0942 605730. 
LEICESTERSHIRE Kram Electronics, Leicester. 
0533 27556. LONDON City Microsystems. EC2. 
01 588 7272/4. Wason Microchip, N18.01 807 1757/2230. 
Premier Publications, Anerley SE20,01 659 7131. NORTH 
EAST Briers Computer Services, Middlesbrough, 
0642 242017. General Northern Microcomputers, 
Hartelepool, 0783 863871. HCCS Associates. Gateshead. 
0632 821924. NOTTINGHAMSHIRE Midland 
Microcomputers, Nottingham. 0602 298281. Mansfield 
Computers. Mansfield. 0623 31202. East Midland 
Computer Services. Arnold. 0602 267079. Electronic 
Servicing Co., Lenton, 0602 783938. NORFOLK Anglia 
Computer Centre, Norwich, 0603 29652. Bennetts. 
Dereham. 0362 2488/9. OXFORDSHIRE Micro Business 
Systems, Whitney, 0993 73145. SCOTLAND Computer and 
Chips, St Andrews, 0334 72569. Scotbyte Computers, 
Edinburgh, 031 343 1005. Victor Morris and Co.. Glasgow, 
041 221 8958. SHROPSHIRE Tarrant Electronics. Newport. 
0952 814275. SOUTH WEST Diskwise, Plymouth (0752) 
267000. West Devon Electronics. Yelverton. 082 285 3434. 
Bits and Bytes, Barnstaple. 0271 72789. SUFFOLK Elgelec 
Ltd.. Ipswich. 0473 711164. SURREY Croydon Computer 
Centre. Thornton Heath. 01 689 1280. WALES TVyfan 
Comouters. Bangor, 0248 52042. WEST MIDLANDS Allen 
TV Services, Stoke onTYent, 0782 616929. WILTSHIRE 
Everyman Computers. Westbury, 0373 823764. 
YORKSHIRE Advance TV Services. Bradford. 
0274 585333. Huddersfield Computer Centre. 
Huddersfield. 0484 20774. Comprite, Bradford. 
0274 668890. Superior Systems Ltd.. Sheffield, 0742 755005. 
Photo Electrics, Sheffield. 0742 53865. NORTHERN 
IRELAND Business Electronic Equipment. Belfast. 
0232 46161. Brittain Laboratories. Belfast. 0232 28374. 

Sole Importers: 

Chesterfield Road, Matlock, Derbyshire DE4 5LE. 
Telephone: 0629 4995. Telex: 377482 Lowlec G. 
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INGENIOUS 
Genie I 

A l l the features o f the EG3003 system 
plus: * Machine Language Monitor 
* Fitted Sound * Renumber Command 
* Full Lower Case * Screen Print 

Acorn Atom 
Special features include 
•FULL SIZED KEYBOARD 
•ASSEMBLER AND BASIC 
•HIGH RESOLUTION COLOUR 

GRAPHICS 

+ V A T 

TANTEL 
'PRESTEL' 
adaptor 

Converts any black 
and wh i te or 
colour T.V. 

for 'PRESTEL' 
reception. 
£170 + V A T 

Printers 
EPSON MX80 
EPSON MX100 

ANADEX 
PAPER TIGER 

TEC . 
SCRIPTA 

MICROLINE 80 

The most compact 80 column 
impact graphic-dot 
printer available 

at a very compact price 

seikosha 
6P80 
printer 
£195 • V A T 

EG3014 
Special adaptor to 
a l l ow connect ion of 
TRS 80 to GENIE 

periferals 

EG3023 
GENIE low cost 16K 

expander 

Genie II 
The MacroComputer 

Of fe r ing all the advantages o f the 
Genie I system, w i t h the benef i t 
o f advanced design f o r the 
professional user. 

* 4 Defineab/e Function Keys 
* Full Upper & Lower Case 
* Terminal Routines 
* Facility to upload & Download 
* Screen Print 
* Includes T. V. Modulator 

£299 + V A T 

The Second Generation 
Personal Computer 

Highest performance 
• 48K lowest price 
# 16 Colours w 

* Mu l t i p l e Reso lu t ion Graphics 
* Sp l i t screen modes 

DAI DAI 
£595 

+ V A T 

FOR 

D ISK -

PAPER 

• M BITS 

RIBBONS 
for most 
printers 

BOOKS 

LATEST 
SECOND 

-HAND 
PRICES 

Ring: 0225-
334659 

SOFT-
WARE 

MONITORS 

all this and 
much much 
more . 

VISA 
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ZX81 SOFTWARE FROM VIDEO SOFTWARE LTD 1K & 16K 

16K SOFTWARE PRICE 

£ 
V IDEO-SKETCH (ZX81 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. 7.95 

V IDEO -PLAN (ZX81 only). Performs the funct ion 
of an analysis book. Ar i thmet ic funct ions include 
addit ion, subtract ion, mult ipl icat ion. Printer 
opt ions. £7.95 

V IDEO -AD . Rotating display of 16 pages of 
advertising material. Set-up your own pages and 
change them as and when required. £7.95 

V IDEO -GRAPH . Planning and design aid. Create 
pictures/charts/graphs and store wi th in the 
program. Save on cassette. Combine pictures like 
an ' identiki t ' . £5.95 

V IDEO-V IEW. Do it yourself teletext. Create 
pages of data. Store them wi th in the program. 
Save on cassette. V iew on demand. £5.95 

V I DEO -MAP (ZX81 only). Educational game 
based on maps. Navigate your plane to its 
destination. Bomb the target and return to base. £5.95 

FORCE-FIELD (ZX81 only). Animated 
bombardment game. You control the force-f ield 
wh ich protects your city against hostile UFOs. £3.95 

SPACE-RACE (XZ81 only). Party game for eight 
players. Rockets race to build stations in space. 
Winners gradually take over losers unti l only one 
winner remains. £3.95 

TEST -MATCH . Realistic simulat ion of a test 
match series. Dynamic scoreboard. Give each 
player your own ratings for skill, technique, etc. £3.95 

FOOTBALL -LEAGUE. Realistic simulation of an 
entire season. Every match played and results 
shown w i th progressive league table. You give 
teams ratings for skill, e f for t , etc. £3.95 

S TOCK -MARKET (ZX81 only). An excit ing game 
of skill and judgement . Buy and sell stocks and 
shares as prices change in response to wor ld 
events. £3.95 

PACK 1 - VIDEO-PLAN + VIDEO-AD 17.95 
PACK 2 - VIDEO-VIEW + VIDEO-GRAPH 13.95 
GAMESET - V IDEO-MAP + 5 GAMES 19.95 

1K PARTY TRICKS (ZX81 ONLY) 
If you don ' t have a 16K RAM this set of programs 
is for you. Ten separate programs ̶ some 
games, some more serious. Al l completely 
original, all ten programs included in the price. 4.95 

WHAT DO YOU RECEIVE 
1. Instruct ion manual. 
2. Two copies of program on side A . 
3. Audio commentary on side B. (16K only). 
4. Built in demonstrat ion. (16K only). 

Cash w i th orders please. 
Prices include VAT . 
Mail order customers add £1.00 per order. 
A l low 28 days for delivery. 

NEW VI DEO-INDEX NEW 
Q. How do you store 57000 characters in a 16K RAM. 
A . Use VIDEO-INDEX. 

Catalogue your cassettes, your record col lect ion, 
references to magazine articles. Amazingly versatile. 
Capacity for 1000 individual references each of wh ich can 
generate 57 characters of text. Powerful search facilities 
once the index has been created. 

How is it done? The system cannot really f i t 57000 
characters in a 16K RAM. It gives the illusion of doing so by 
eliminating duplicates. For instance in an index of articles in 
computer magazines about the ZX81 certain words occur 
t ime and again. VIDEO-INDEX detects these duplications 
and thereby conserves space. 

Wha t do you get? 
1. A machine code master program wh ich sits at the top of 

RAM. This is initially loaded like a BASIC program. 

2. A demonstrat ion index containing 1000 references to 
articles about the ZX81 in the popular magazines. 

3. A detailed instruct ion manual. 

You may then proceed to create your own catalogues and 
indexes and save them on cassette. 

This program is fast, eff icient and ingenious and is by far 
the best product we have introduced for the ZX81. 

N.B. There isn't room for a commentary on this cassette 
so you' l l have to read the manual. 

ZX81 or ZX80 + 8K ROM. 
ZX printer is useful but not essential. Price £9.95. 

N e w Packag ing . 

We have discont inued our de-luxe boxed programs 
except for PACK 1, PACK 2 and GAMESET. All 
programs are now supplied in resealable "m in ig r ip " 
plastic wallets. 

SUPPORTED SOFTWARE 

A new catalogue of sof tware produced by named 
authors is in course of preparation. Watch this space. 

© STOXE LANE, 
KINVER, 
STOURBRIDGE, 
W E S T MIDLANDS, 
D Y 7 6 E Q , 
ENGLAND. 

Tel : KlXTO 24«J. 
VA- OH̃ tt>-:4«. 

VIDEO 
S O F T W A R E L I M I T E D 

va.t fui.sc :;ic«!ii 

Personal callers welcome during office hours. 
Send s.a.e. for further details. 
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THE 
^COMPLETE SINCLAIR ZX81 

BASIC COURSE 

Order Form: 

O r d e r s t o Me l b o u r n e H o u s e Pub l i s h e r s 
131 T r a f a l g a r Road , G r e e nw i c h L o n d o n SE10 

( C o r r e s p o n d e n c e t o 
G lebe Co t t age . S t a t i on Road , Chedd i n g t on , L e i gh t on 
Bu z z a r d , BEDS LU7 7NA) 

N AME : 

A DDRESS : 

Po s t c o d 

T h e C omp l e t e 

S inc l a i r ZX 81 BAS IC Cou r s e @ £17.50 

B a s i c C o u r s e 
P r o g r am s o n Casse t t e @ E 2 5 0 

No t O n l y 30 P r o g r ams / S i n c l a i r 
ZX 81 :1K @ £ 6.95 

M a c h i n e L a n g u a g e 

P r o g r amm i n g Made S imp l e @ £ 8.95 

U n d e r s t a n d i n g Y ou r ZX 81 ROM @ £ 8.95 

P o s t a g e a n d P a c k i n g 

R em i t t a n c e e n c l o s e d 

At last, a comprehensive text for your Sinclair ZX 81! 
The complete BASIC Course is a manual which will 
immediately become an indispensible work 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 "test yourself" exercises all 
the way through. 

As you become more proficient with computing, the 
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 will 
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. 

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 S inc la i r -

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. 

Unders tand ing Your ZX 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-r-rograms. 



FREE! 
Launch Offer 

S o l e U . K . d i s t r i b u t o r : 
BASICare 
Microsystems Ltd. 
5 Dryden Court, 
London 
S.E.11 4NH 

Un t i l n o w . i f y o u w a n t e d t o a v o i d t h e 
d i s a p p o i n t m e n t o f f o u l e d a n d l o s t m i c r o -

p r o g r a m s . y o u h a d t o p a y a g r e a t d e a l . 
W e n o w o f f e r y o u re l iab i l i ty a n d e c o n om y w i t h 

t h e Aud ioDig i ta l m i c r o c o m p u t e r c a s s e t t e s . 
B y c a r e f u l s e l e c t i o n o f a t a p e w i t h a n e x t r e m e l y l o w d r o p o u t 

o c c u r a n c e . u n i f o r m c o a t i n g . a n d h i g h s a t u r a t i o n l e v e l a n d a s s e m b l i n g 
it i n t o a we l l t r i e d m e c h a n i s m in t h e Far E a s t , w e h a v e a c h i e v e d a t r u l y 
r e l i a b l e a n d e c o n o m i c a l p r o d u c t . 

To p r o v e t h i s is n o t t o o g o o d t o b e t r u e . s e n d u s t w o s . a . e . s a n d w e 
w i l l s e n d b y r e t u r n a s a m p l e A D X C 1 2 c a s s e t t e a n d l a t e r a l i s t o f 
s t o c k i s t s . T h i s o f f e r is l i m i t e d t o t h e f i r s t 1 0 . 0 0 0 r e p l i e s r e c e i v e d 
b e f o r e t h e o p e n i n g o f t h e 1 982 M i c r o c o m p u t e r F a i r in A p r i l . 

T h e A D x C12 c a r r i e s a R.R.P. o f 4 7 p e n c e e a c h . w i t h g o o d q u a n t i t y 
d i s c o u n t s a n d a f u l l 12 m o n t h s g u a r a n t e e . 

D e a l e r s , a r e y o u p r e p a r e d f o r t h e d e m a n d o n t h e A D x C12 c a s s e t t e s ? 
C a l l t o - d a y o n 0 1 - 7 3 5 6 4 0 8 

moving ahead 
with 
ZX software 

ZX CHESS & ADVENTURES 
P R OG R AM S FOR THE ZX81 /80 I N C L UD I NG -

ZX CHESS I 
r e d u c e d t o £6.50 

ZX CHESS II 
n o w on l y : £12.99 

A D V E N T U R E S 
A D V E N T U R E ' A ' 

£6.00 

A D V E N T U R E B ' 
£7.00 

A D V E N T U R E C ' 
£8.00 

Very popular machine code program, w i th six 
levels of play and an analysis opt ion. Unbeaten 
except by: 

A new improved version, w t i h a faster 
response time, seven levels of play, and in 
addit ion a recommended move opt ion. 

Exciting machine code games w i th instant 
response, choose f rom the range below. You 
f ind yourself stranded on an alien planet. 

Can you reach your ship and escape? 
In a jungle clearing you come across an Inca 

temple. You must break in, collect treasure and 
escape alive. Beware. Includes a cassette save 
routine. 

You are unfortunate enough to be drawn to 
an alien cruiser. Can you reach the control room 
and free yourself or wi l l they get you first? 

Includes a cassette save routine. 
G A L A X Y W A R R I O R £3.00 

Fast and excit ing interactive animated graphics game. 
Hunt clingons and go through black holes . . . 

1K G A M E S P A C K £6.00 
and many more. For a catalogue giving ful l details, please send a S.A.E. to: 

G A L A X I A N S £6.50 
All the features of the arcade game in a fast machine code program. 

Swooping attackers, explosions and personalised scoring. 
Z X B U G £7.00 

A 30 in 1 machine code tool and disassembler, allows access to registers 
and search through and modi fy memory; w i t h cassette routines. 

Ar t ie Computing, 
396 J a m e s R e c k i t t A v e n u e Hu l l , H U 8 0 J A 

TWO GREAT ZX81 
16K CHESS GAMES 
ZXChESS (ENHANCED) 
•Wr i t t en totally in machine code. 
• Full graphic display of Chess board. 
• Six levels of play: Two play within competition time limits. 
• Option to play Black or White. 
• Plays all legal moves including castling and en-passant. 
• Cassette routines for saving unfinished game and returning to 
later. 

• Displays moves of game on screen or printer for analysis. 
• Print a copy of the Chess board onto the printer. 
• Board can be set up in any position, you can even swap sides 
midgame. 

• Clear whole board wi th one command: for end game analysis. 
£6.50 

ZXCHESS II We believe the strongest ZX81 Chess game as 
no other has beaten it!! 

• All the features of ZXCHESS plus: 
• Book of 32 opening moves. 
• Seven levels of difficulty: FOUR play within competition time 
limits. 

• A move is suggested by the ZX81 if wanted. 
• Optional Full Graphic version using the QS CHRS Board. 

£12.99 
2 copies supplied on cassette wi th full instructions. 
Cheques and postal orders payable to: 

A R T I C C OM P U T I N G JESS 
HU 

396 J A M E S RECK ITT A V ENUE , ̶ 
HU L L HU8 0 J A 
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THE SYMBOL OF VALUE 
ACCESSORIES 

FOR APPLE 
(No : Apple Manufacture) 

Inudt SA$!C Games 
t w o to PASCAL 
PASCAL H'book 
Program the 2-80 
Your F ira Computer 
6S02 Applications 8ook 
Advanced BASIC 
Apple II User'sGu:4e 
S=s>c BASIC 
3ASIC Busirew Software 
BASIC Computer Games 
BASIC Comp Progs 
n Sc-ence & Enj 
BASIC with i-.y'r 
BASIC A ;»!•' 
teaching jaide 
C?VM U l e r - j C ^ r 
(Osborne) 
Gime Playing with BASIC 
Getting acQovnted With 
your Acorn Atom 
Instant BASIC 
MfcrotVWO 
Beginner's Boo* 
M-croiVoM 
Base Concepts 
Microsoft BASIC 
More 6 ASIC Garr cs 
Mostly 8ASIC 
AppC^Asp-'ci: 
MOKly BASIC 
AppiKlPcT 
Programming a 
Micro - 6S02 

SHARP MZ80K (48K RAM) Applr II-18K 
Disk drive with controller 
Dis* drive without 
controller 
Pjra."ei pnnt«r interface 
High speed serial 
in;cr(.-.tr 
Colour card 
Apple Writer 
PASCAL Uojojgc sy« i n 
SHentype printer 
8lan'< duVettes 

^ SUPAVALUE 
16K RAW «-'<! 
280 processor card 
CP/M disk 3 manual 
30 column board 
Display switch 
Sice extender 

£8S.M 
£35.00 
£28.75 
£162.SO 
£18.00 
£8.00 

SHARP PC1211 

Computers for Everyone £6.00 
Science 4 eng 
Pro? Apple II £d £11.# 
Apple BASIC Data 
File PrognTiminj £8.9S 
Make a success of 
Micro-computinj in 
your Business £4.9S 

YOU'LL VALUE OUR EXPERIENCE 
YOU'LL VALUE OUR PRICES 

ACCISSt IAHCVMCAIO WfL<OKf -**t KjKKK'.i t IXOWWI MMXAItl 
Alt Mlct t «XCl0!>o*f. VM • . * 0.». 

S? SUPAVALUE 

ATARI 800 (16K RAM) SRS MICROSYSTEMS 
161 Bramley Road. Oikwood. London N14 4XA. 
Telephone: 01-363 &360. 
(Closed Monday). 

YOU'LL FIND 
SRS SUPAVALUE 
HfRE 

TotMHUO 
* Aie 

ToSOUTMCAT t 
» Nortn Cw. «d. 

SUPAVALUE 

N A S C O M 
KITS 
Nascom l .with 
NAS-SYS 1 less PI0 
Nascom 2. r»o user RAM 
BOARD LEVEL 
Naicom 1, with 
NAS-SYS 1 less PIC 
Nasco™ 2. no user RAM 
CASED SYSTEMS 
Nascom 3. no user RAM 
£ K user RAM 
16K user RAM 
32K user RAM 
48K user RAM 
POWER SUPPLY 
Kit form 

MEMORY CARDS 
RAM B memory card 
with 16K RAM '- kit 
RAM 8 memory card 
with 16K RAM board 
Addifonl . i l 6< SAM 
Additional 32K RAM 
I /O BOARDS 
" O boarfls for 3 x PIO. 
J xCTC . I xUARr 
(kit) ex PIO 
'10 for above I O 
CTC for above ^O 
UART for above I/O 
DISC SYSTEMS 
Nascom single dsc drwe 
(3S0KB).nc!.FDCca'd 
Nascom dual disc 
drive (3SCK8 ra<h) 
•nd. FDC card 
NAS DOS d sc cp system 

£112.SO 
£202-SO 

£126.00 
£238.50 

£338.40 
£36.00 
£90.50 
£103.50 
£117.00 

£29.25 

£72.00 

£90.00 
£13.S0 
£27.00 

£40.50 
£10.80 
£12.60 
£U .40 

£423.03 

£616.50 
£40.50 

SOFTWARE 
NAS-SYS 1 ROM 
NAS-SYS 3 EPROM 
ZEAP2.1 for NAS 
SYS in 4 xfcPROM 
2EAP 2.1 for NAS 
SYS on ope 
8K microsoft 
has* in ROM 

ATARI 

800 Computer 
400 Computer 
Recorder 
Disk Drive 
16KRAM 
Joystick* (pair) 
Blank Diskettes (5) 
Assembler £<Jto' 
Space Invaders (ROM) 
Star Raiders (ROM) 
Missile Command (ROM) 
AiteroxJs (ROM) 
Invitation to 
Programming (1) 
Invitation to 
Programming ¦3i 
Touch Typing 
Conversational French 
Conversational Ge'man 
Convervnional Spanish 

£10.80 
£18.00 

£26.30 

£22.50 

£18.00 

u 
cC 
a. 

TAPES 
B i a ^ tCn 
Tapes (6 minv'iide) 

O 
_J 

£ 
D 

cC D O 
Ct: 
O LL. O 
z 
cc 

£4.00 
for 10 

If you own a ZX80181 
then you need the 

ABACUS CONTROLLER 

Send Cheque or P.O. for £12.00 including P&P to: 

ABACUS ELECTRONICS 
186, S t H e l e n s A v e n u e 
S w a n s e a , W e s t G l a m . 

T e l : ( 0792) 5 0282 

VIC GAMES 
for the standard VIC 20 
Challenging games of skil l 

and init iative all in 
ful l colour and 

w i t h great sound effects 
ASTRO -DOCKER : Get the supp ly pods safely t h rough to 

Scorp io ' s supp ly hatch. Progressive levels of 
d i f f i cu l ty . 

P ETALS A ROUND - THE - ROSE : So you th ink you ' re 
br ight ! Try and break this f rustrat ing code in less than 
100 a t tempts . As mind bogg l ing as the cube. 

M A Z E OF DEATH : Can you gu ide your wa y t h r ough the 
maze avo id ing monsters and co l lec t ing rewards? 
Wa t c h ou t fo r the Hobgob l ins ! ! 

DEFENDER: Defend the planet 's fuel e lements against the 
maraud ing al iens using lasers and pho ton torpedos. 
Nine skill levels, t ime and score. 

PROTECTOR A N D SH IELDER : Use defence screens to 
wa rd o f f a t tack ing missiles ̶ h ow long can you hold 
out? Two games fo r the price of one. 

PR ICES : £6.95 for each cassette or £12.95 for any t w o . 
Inc. P&P . 
A l l p rog rams p roduced on t op qual i ty cassettes. 

ABACUS PROGRAMS 
186 St. Helens Avenue, Swansea, W. Glam. 

Tel: (0792) 50282 

"N 

• B U I L T IN 
M I CROPHONE . ' 
S P EAKER : 
A l l ows you t o name 
p rog rams before 
sav ing and cue up 
p rog rams accura te ly 
ready for l oad ing 

• S I NGLE SW I T C H 
O P ERA T I ON : 
Load a n d save 
p rog rams s imp ly by 
se lec t ing pos i t i on o n 
sw i t c h . El iminates 
h u m caused b y 
leav ing b o t h jack 
p lugs in casset te 
reCOrdGr. 

• P L UG IN 
C O NN E C T I O N S 
Supp l i ed ready to use. 
just p l ug i n to 
c ompu t e r and casset te 
rccordcr n o n e e d 
t o r e m o v e p l u g s 
a g a i n . 

• S I M P L E E ASY T O 
FO L LOW 
I N S T RUC T I O N S : 
Conncc t u p the 
Control ler i n seconds 
- (earn to use in 
m inu tes . 

• S M A R T 
C O M P A C T CASE : 
Wh i t e A . B . S . hous ing 
measu r ing 
1 0 0 x 6 5 * 5 0mm . 

T R S 80 O W N E R S 
You r cont ro l le r 
i nco rpo ra tes 0 
casset te mo t o r . 
Ovcnde sw i t c h . 
P r i c e : £13.95. 

• 70 C E N T I M E TR E S 
OF C AB LE : 
A l l ows you to s i te 
casse t te recorder 
conven ien t l y . 
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NEW ZX81 
16K SOFTWARE 

AN ENTIRELY NEW CONCEPT IN SOFTWARE FOR 
THE HOME COMPUTER. 

WE BELIEVE THAT INFORMATION TECHNOLOGY 
WILL REPLACE THE BOOK. 

THIS CASSETTE WILL GIVE YOU OVER 50 PAGES OF 
RECIPES. 

SUBSEQUENT VOLUMES WILL BUILD UP A WORLD 
WIDE COOKERY BOOK. 

SUPERB RECIPES TRIED AND TESTED BY THE 
AUTHORS. 

GIVE THE LADIES A LOOK IN! 

Mail order only 

Send £4.99 (inc. P&P and VAT) 
Please specify Vo lume 1 as fur ther volumes wi l l fo l low 

short ly. 

M ICRO COMPUTER SOFTWARE 
Un i t D6, Pear Indus t r ia l Estate, 

S t o c kpo r t Road, Lower Bredbury , 
S t o c kpo r t SK6 2BP 
Tel: 061-494 2441 

THE 

BUFFER 
MICRO SHOP 

(NEXT TO STR EAT HAM STATION) 

NEW SOFTWARE SHOP EXCLUSIVELY FOR 

ZX81 
PROGRAMS, GAMES, " ADD -ONS " 

MOST OF THE MA IL ORDER ITEMS ADVERTISED 
IN THIS MAGAZINE AVA ILABLE OVER THE COUNTER 

LOADING PROBLEMS? TRY OUR INTERFACE 
BUSINESS & TECHNICAL DATA HANDLING PROGS; 

PROPER KEYBOARDS; CONSOLES; VDUs 

The BUFFER M i c r o Shop, 
374a S t r ea tham H igh Road, 

London SW16 
Tel: 01-769 2887 

PROFESSIONAL 
ZX81 KEYBOARD 
• All-you-need Keyboard Kit £28.95. 
• Case only £15.00. 
• Keyboard Kit assembled and soldered 

ready for use but without legends 
fitted £31.04. 

All prices inclusive of VA T, postage and packing. 
Please allow 21 days for delivery. 

1 P " 1 COMPUTER KEYBOARDS DIV. 
I ̶ I L . DEAN ELECTRONICS L IMITED 
GlendalePark Fe rnbankRoad Asco t Berkshire England 
D ia l -a - lea f le t 03447 5661 Telex 849242 

y 

• Plug in ̶ no desoldering. 

• Space bar l inked t o space key. 

• Fu l l travel keys. Six spare keys f o r 
you r own use. 

• Case available t o ho ld keyboard and 
ZX 81 microcard. 

16K R AM pack c lamp 
suppl ied w i t h case t o 
e l iminate wh i t e ou ts ! ! 
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HILDERBAY LTD PROFESSIONAL SOFTWARE 
If you don' t believe tha t t he Sinclair ZX81 can do real work , 
comeand see usa t the Computer Fair Exhibit ion, Earls Court 
( 23 rd -25 th Apri l ) and the ZX Micro Fair, Central Hall, 
Westminster, London SW1 (30th Ap r i l - l s t May). 

ZX81&16K SOFTWARE: Reviewed in "Your Compu te r " (Feb. 1982). 
• Payroll for up t o 30 employees. Meets all regulat ions £25. 
• Stock Control Fast, big, and versati le £25. 
• Budget £15. 
• Crit ical Path Analysis Up to 500ac t i v i t i es£15 . 
• VAT & Mortgage & Loan £8. 
• GOLD: A really good adventure ; together wi th t he in t r igu ing 

"P icka Word" . £8. 
• RELIABLE 16K RAM Pack for the ZX81 £42 . 
• BEAMSCAN: Beam analysis for archi tects and engineers £25. 
• APPLE II Payroll: £35. 
• HEWLETT PACKARD9845B:Supersp l i ne (general purpose 

interpolat ion and tabulat ion). 
• MEMOTECH64K Memopak£79 . 

DO YOU HAVE DIFFICULTY LOADING TAPES! We have the answers; 
and for well under £10. 
Contact us for more details. 
CROFTON PROFESSIONAL KEYBOARDS, MONITORS, VDU's 
Prices include VAT, Post & Packing. COD Orders £2 extra. 

TAPE HINT: Don't use the first 20 seconds 
of your cassettes ̶ most tape problems 

are found near the ends of the tape. 

HILDERBAY LTD (YCM), 8 /10 Parkway, Regents Park , L o n d o n NW1 7 A A . 

Telephone enquiries for Hilderbay Ltd. will now be handled by HOLDCO LTD. 
Tel. 01-2513090 

ZX81&16K SOFTWARE 
EQUATION PACK: linear and quadratic equations, sets, equationsof higher 
degree. £8. 
MATRIX ROUTINES: the matrix statements of normal basic (MAT...) £8. 
CALCULATOR PACK :theequivalentof RPN calculators. 40operationsand 
functions. £8. 
ELEMENTARY STATPACK: mean, variance, stand.dev., stan d.err., covariance, corr. 
coeff.,anal. of variance, I in. regression £10. 
METRIC/IMPERIAL/US CONVERSIONS: length, surface, volume, weightsand 
measures, speed £6. 
TRIANGLES: complete trigs package £8. 
POLYNOMIAL EVALUATION operations, zero's (int., real, complex)and 
Descartes £10. 
BARCHARTS FOR ARCHITECTS: a sim plif ied version, takes a way the tedious task of 
manually handlingthe problem £25. 
BANK ACCOUNT: calculate your bankcharges whilst keepingyour account £5. 
HOLDCO GAMES ̶ See our special advertisement in this magazine 
Prices include VAT, Post & Packing. COD Orders £2 extra. 

HOLDCO LTD. 
14, BRITTON STREET 
LONDONEC1M5NQ 
Tel: 01-2513090 

cQU> 
m 

COMPETITION 
WIN A 

64KMEMOTECHI 
Open toall purchasersof 'GOLD' 

or Games Pack 1. 
A 64K Memotech will be sent to the 
player who sends us the highest 
score received by 31 July 1982. 
Monthly prizesof blank cassettes 

for your programs! 
If you have already bought 'GOLD', 
send sae for a copy of the rules. 

0 HILDERBAY LTD 1981 
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THREE PET TITLES 
» 

from 
Nick Hampshire 

THE PET 
REVEALED 

NICK HAMPSHIRE 

All 3 publications ore 
widely used by 

Commodore Business 
Machines. 

THE PET REVEALED 
A reference book which details everything 
you need to know about the workings of the 

PET. Containing information helpful to 
writing more elaborate programmes, which 

in turn create more interesting functions. 
. . Should be congratulated. 

Supplies some much needed, useful 
and correct documentation." 

Compute 
"... 'PET Revealed' will save you an 

awful lot of time. I rate this book 
as good value for money." 

Printout 

LIBRARY OF PET 
SUBROUTINES 

A boo k w h i c h w i l l save the so f tware 
des igner cons ide rab le t ime b y p r ov i d i ng 
5 5 p r o ven sub rou t i nes t o in tegrate w i t h 
his o w n p rog rammes . 

Each sub rou t i ne is p r eceded by a page 
o f genera l i n f o rma t i on descr ib ing its 
pu rpose a n d imp l emen t a t i o n a n d 
poss ib le p r ob l ems tha t m a y arise. Basic, 
mach i ne language a nd a c omb i na t i o n o f 
bo t h , are used t h r o ughou t th is 
pub l i ca t i on . 

. . We like this book very much and 
thoroughly recommend it." 

Printout 

" . . . well prepared, fun to use. 
and will help in better 
program development." 

Compute 
PET 

GRAPHICS 
This book has two 
objectives. One. to 
provide the reader 

with an introduction to 
the programming tech-
niques used to generate 

graphic displays. 
Two. providing the 
programmer with a 

complete package of 
machine code routines 
giving a wide range of 

normally unavailable graphic 
functions. The book contains 

many comprehensively-
analysed routines and photo-
graphs to illustrate the effects 

created. 

" . . an invaluable guide to 
graphics on the PET." 

Micro Forecast 

Please send me: 

copy/ies of Library of PET Subroutines 
@ £10.00 each 

copy/ies of The PET Revealed 
@ £10.00 each 

copy/ies of PET Graphics @ £12.00 each 

I enclose a cheque for £ payable to 
Computabits Ltd..P.O. Box 13. Yeovil. Somerset. 

Name . . 

Address 

Postcode I 

X g J 
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ZX81 
ATOM 

VIC 
Make the most of your microcomputer with our popular 
range of proven books:̶ 

[ ] G E T T I NG A C Q U A I N T E D W I T H Y O U R V I C 20 , b y 
T i m Har tne l l , w i t h over 60 p rograms t o get y o u r V I C 
up and runn ing f r om day one. £5 .95 

[ ] G E T T I NG A C Q U A I N T E D W I T H Y OUR A C O R N 
A TOM , by T revo r Sharpies and T i m Har tne l l . 184 
pages, 8 0 programs, i nc lud ing draughts. £ 7 . 95 

[ ] G E T T I NG A C Q U A I N T E D W I TH Y O U R Z X 8 1 , b y 
T i m Har tne l l . E igh t y p lus programs in th is 120-page 
b o o k , i n c l ud i ng draughts . £4 . 95 

[ ] M A S T ER I NG M A C H I N E CODE ON YOUR Z X 8 1 
OR Z X 8 0 , b y T o n y Baker . 180 pages, teaches mach ine 
code f r om f i rs t p r inc ip les . £5 . 95 

[ J T H E G A T EW A Y GU I DE TO THE Z X 8 1 A N D Z X 8 0 , 
by Mark Cha r l t on . Over 6 0 p rograms and rou t ines , 
Z X BAS IC exp la ined in de ta i l . £5 .95 

[ ] 4 9 E XP LOS I VE GAMES FOR THE Z X 8 1 , ed i ted by 
T i m Har tne l l . £5 .25 

[ ] I N T ER FACE , the m o n t h l y magazine pub l i shed by 
the Na t i ona l Z X 8 0 and Z X 8 1 Users' C lub , in con-
j u n c t i o n w i t h t he Independent A t o m Users' G r o up , is 
j us t £ 9 . 5 0 ( UK ) , £ 1 2 . 5 0 (Europe) f o r 12 issues. 
Sample copy , w i t h many programs f o r each mach ine , 
b o o k , so f twa re and ha rdware rev iews, educa t i on , 
con tac t addresses, j us t £1 . 

Please send me the i tems marked . I enclose £ 

Name: 

Address: 

Postcode 

Please make cheques payab le to I N T ER FACE and send 
the above f o rm , o r a c opy , t o : I N T ER F ACE , Dep t . YC/4 

44 -46 Earls Cou r t Road, L ondon W8 6EJ 

ZX81 OTHELLO 
1 2 3 4 5 6 7 8 

# O ' e r 

IF YOU OWN A SINCLAIR ZX81 (16K) 
PIT YOUR WITS AGAINST THE ZX81 
COMPUTER AT ZX81 OTHELLO 
SEND £3.95 PAYABLE TO 
DLS ASSOCIATES, PO BOX 5, 
SPALDING, LINCS. 

Please use BL OCK CAPITAL S 

N A M E 

A D D R E S S 

P O S T COD E 

YC482 

THE ZX81 
COMPANION 

ISBN 0 90721 01 1 
Price £7.95 incl. UK P&P 

If you have a Sinclair ZX81 and want to use it to its full 
potential then, as the experts have all agreed, this is the book 
for you. It contains detailed guidelines and documented 
programs in the areas of gaming, information retrieval and 
education, as well as a unique listing of the 8K ROM for 
machine code applications. 

'Far and away the best . . . once again Linsac has produced the 
book for the serious end of the market'. ̶ Your Computer, 
November 1981. 

'The ZX81 Companion is a most professional product . . 
many good illustrative programs, tips and warnings'. ̶ 
Education Equipment, October 1981. 

with 

'Bob Maunder's attempt to show meaningful uses of the 
machine is brilliantly successful . . . thoughtfully written, 
detailed and illustrated with meaningful programs . . . To 
conclude ̶ the book is definitely an outstandingly useful 
second step for the ZX81 user'. - Educational ZX80/81 Users' 
Group Newsletter, September 1981. 

Send you cheque for £7.95 to: 

LINSAC 68 Barker Road, Linthorpe 
(YC) Middlesbrough TS5 5ES 
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ZX81 ZX81 
JOIN 

ZX-GUARANTEED 
(Club is devoted exclusively to the ZX81 . . . and ZX82 when available) 

All games/progs are guaranteed error free. ZX-guaranteed is not just games, it is intended to be 
educational to the user. Includes articles on BASIC, PEEK, POKE, MACHINE CODE, FLICKER 
FREE PROGRAMMING, HINTS & TIPS, etc. etc. 

Membership is April to April. If joining late, all current year's back issues sent. Membership £5 per 
year. (Overseas £6.50. Outside Europe by air £10). 

For sample back issue send £1 plus SAE 

Send to: G.A. BOBKER, 29 CHADDERTON DRIVE, UNSWORTH, BURY, LANCS. BL9 8NL 

Please enrol me as a member of ZX-GUARANTEED. I will complain like mad if errors found. 

I enclose Cheque/P.O./Sterling draft for 

NAME 

ADDRESS 

ATOM UK101-SUPERBQARD 
THE 

CYLONS 
HAVE ARRIVED 

G0104 CYLON ATTACK: This 3D all action game in 
high resolution graphics, takes you into the Science 
Fiction world of Interstellar Wars. 
Strapped in a Starfighter, looking out into the void of 
space, you glance at the instruments, the long range 
scanner has the CYLONS pinpointed. You select the 
nearest target and turn to meet it ready to defend Earth 
to the end!!! 
In keeping with our Companies pricing policy on all 
ATOM GAMES SOFTWARE this REMARKABLE game is 
only £4.95 
5K Text 6K Graphics - NO FLOATING POINT. 
G0105 ROBOT N IM Perhaps the most entertaining and 
novel versions of this classic puzzle availabje. Watch the 
antics of the Robot as you vie wi th Atom • for control 
of the game. Offered at the give-away price of only 

£4.95 
Special Of fer ! Deduct £1.00 per add i t ional cassette 

when order ing t w o or more programs 
ORDERS TO: 
A ft F SOFTWARE, 10 WILPSHIRE AVENUE, 
LONGSIGHT, MANCHESTER M12 5TL 
24 HOUR TELEPHONE ORDERS ON (061) 248 7195 
Orders normally dispatched within 72 hours 
Please enclose a SAE with enquiries 
Co. Reg. No. 2771093 

OTHER TITLE FOR THE ATOM 
G0100 POLECAT: Avoid being eaten by polecat searching 
the maze for you. 5K test 6K graphics £4.95 
G0101 EARLY WARNING: 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. 5K test YzK 
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 test Vz K graphics £3.95 

NOW AVAILABLE FOR 
UK101/ SUPERBOARDS 

2K RAM BASIC TOOLKIT 
This toolkit adds nine new basic words for you to use. The 
tape loads from Basic with or without another program 
present. It loads directly into the top 2K of RAM 
independent of the RAM size and secures its own 
b o u n d a r i e s . 
Features: Fast load in under two minutes, and is compatible 
wi th all popular monitors and basics*. 
New commands: Auto, Help, Find, Dump, Step, Trace, 
Off, Delete and Renumber. 
Excellent value at only £7.95. 
* Disables 8a$ic 5 commands (please state, machine and monitor when 
ordering). 
ALSO SG0100 MADMAN. Watch out for the Guardians as 
you travel the maze collecting points and bonuses. Can you 
beat the high score so far ̶ 141,600? 
Runs in 8K. Priced at £4.95. 

We pay 25% royalties on Atom - UK101 -
SUPERBOARD and NASCOM II PROGRAMS - PHONE 
FOR DETAILS. 
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LASERBUG 
London And South East Region 

BBC Users Group 
Whether you are a BBC Microcomputer owner , have 
l imited access or are merely interested, then LASERBUG 
has something to offer you. 

LASERBUG is an independent users group dedicated to 
the support and enhancement of the BBC Microcomputer . . 

LASERBUG is a central point for ideas and informat ion ̶ 
we want to hear f rom you and pass on your ideas and 
discoveries. Wr i te to us at the address below - but please 
enclose a SAE if you wan t a reply. 

LASERBUG newsletter is distr ibuted to members each 
mon th and is full of news, reviews, letters, articles, 
programs, contacts and classifieds (rates on application). 
Our regular meetings also go a long way to help you get the 
best out of your BBC Microcomputer . 

You wan t to join? For £12.00 you get a year's subscript ion 
to LASERBUG , 12 issues of the newsletter and free entry 
to all LASERBUG ' s meetings and shows ̶ or send £1 and 
a large SAE for a sample copy of the LASERBUG 
newsletter and all the latest informat ion. 

Write to: 
LASERBUG 

Box No 100, Your Computer, Quadrant House 
The Quadrant, Sut ton, Surrey. 

ZX81 Hardware 
KEYBOARD Kit £20.50 Built £25.75 
Simply plug in, the ???????? (buil t version) 
40 typewri ter style keys. 
A l l graphics and keywords shown on keys. 
KEYBOARD CASE £10.30 ^ 
For our keyboard (does not hold ZX81). ^ N ^ L 
Black or grey plastic. 
A lumin ium top. Punched to f i t our keyboard, { p 
KEYBOARD IN CASE Built £36.15. - A 
24 LINE 1/ O PORT Kit £16.95 Built £18.95 O 
24 lines. In or Out. Q> 
Control led by BASIC. ^ 
MUS I C BOARD / T im e r , Osc Board . Kit 
£16.95 Built £19.95 
3 channels. .01 Hz to 800KHz. 
Control led by BASIC. 
CONNECTORS 
23 way gold plated female connector £2.95 
23 way male connector £1.30 
24 way r ibbon cable (per metre) £1.40 
Assembled connector to mount RA. 
pack away f rom ZX81 £6.95 

Al l prices included VAT and P&P. 

????????? 
Send 9 x 7 SAE for free il lustrated catalogue. 
Payment by cheque or postal order or ACCESS. 

REDDITCH ELECTRONICS (YC) 
21 Ferney Hi l l A v enue , Redd i t ch , 
Wo r c s B97 4RU 
Tel : (0527)61240 

TACORN ATOM 
QUEST FOR 

Somew h e r e in t h e O l d C o u n t r y Hou s e , t he f am o u s A F R I C A 
D I A M O N D w a s h i dden . L e g e n d has i t t ha t possess ion o f t h e 
g e m w i l l g i v e c oun t l e s s w e a l t h a n d e v e n mag i ca l p owe r s ! 
H ow e v e r , t o t ake t h e g e m is n o easy task ! V amp i r e s , dwa r f s , 
w i l d d o g s , t o n ame a f e w , have t a ken ove r t h e house , a n d w i l l 
w e l c o m e y o u w i t h o p e n j aw s ! If y o u c a n ge t t o t h e g em , a 
su rp r i se awa i t s y o u ! A l l t h i s ma k e s t h e A FR I CA D I A M O N D a 
t r ue tes t o f c u n n i n g , i n te l l i gence a n d w i t . A r e y o u sma r t e n o u g h 
t o t a ke t h e g em? A f t e r al l , t he m o s t y o u have t o lose is y o u r 
l i fe! 

THE AFRICA DIAMOND 
May b e t h e m o s t a d v a n c e d a d v e n t u r e g am e w r i t t e n f o r t h e 
A C O R N A T O M . A FR I C A D I A M O N D w a s w r i t t e n t o g i ve y o u a 
fu l l 10K o f p r o g r am p o w e r f o r t h e regu la r e x p anded A T O M , in 
d o i n g t he A F R I C A D I A M O N D has u sed t e c hn i q ues n ew t o 
A T O M p r o g r ams . 

RAMTRONICS 

Please r ush m e A FR I CA D I A MO N D . I enc l o se c h e q u e / P O f o r o n l y 
£8 ( fu l l y i nc l us i ve ) . Payab le t o Ram t r o n i c s . 

N am e 

Add r e s s 

S e n d to : 
RAMTRONICS. P.O. BOX 173, LONDON SE24 9QZ 

a must for 
Authors : 
Ian Stewart & Rob in Jones 

The reader- f r iendly guide 
t o get t ing started w i t h 
the Sinclair ZX81 . 
Includes an in t ro-
duc t i on t o loop ing and branching, 
graphics, subrout ines, and debugging techniques, w i t h over 
50 programs designed t o run on the standard 1K memory . 

110 pages - Paperback £4 .95 I SBN 0 9 0 6 8 1 2 17 8 

Published by : Shiva Publ ishing L td . 4 , Church Lane, 
Nan tw ich , Cheshire CW5 5RQ. Telephone: (0270) 628272 

Order f r om you r booksel ler or f i l l in the coupon 

Please s u p p l y me w i t h c o p y / c o p i e s o f P E E K . P O K E , B Y T E & 

R A M . F o r 1 st Class Postage p lease a d d 2 5 p 

Pr ice: £ 4 . 9 5 per c o p y . Cheques payab l e t o Sh i va Pub l i s h i ng L t d . 

N A M E (Cap i ta l s p lease). 

Fu l l Posta l address 

Fo r p a ym e n t b y A c c e s s / Ame r i c a n Express 

Ca rd N o . S i g na t u r e . 
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Proudly presents 

THE 
3rd LONDON 

COMPUTER 
FAIR 

APRIL 15th 16th & 17th 1982 10am - 6pm 
[7pm 16th] 

Including: Retail Exhibitors <> Hobbyists 
Club Stands <> Seminars • Workshops 

Bring and Buy Sale [17th only] 

Admission £1.00 

POLYTECHNIC OF NORTH LONDON 
THEATRE 

•©• Opposite Holloway Rd. tube station e 
SPONSERED BY EDUCATIONAL COMPUTING, 

COMPUTING TODAY and 
The Polytechnic 
of North London 

A 
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ZX-80 £r ZX-81 
THE FINEST MACH INE CODE FAST 
MOV ING GRAPHICS ARCADE 
GAMES AVA ILABLE 

QSDEFENDERS 
UP: DOWN: 
THRUST:FIRE 
CONTROLS. 
FULL SCREEN 
DISPLAY. 84 law 
moving cha. 10 
miss-res. Attack 
WDHS Moving 
surface. GcncraBy 
cornidered to be 
tho bcs: t'xaCc 
R>-»O GAME WMWI 
for :h« ZX 
COMPUTERS 
REQUIRES 3K 
RAM: 8X ROM 

QS-ASTEROIDS 
LEFT.RiGMT: 
THRUST:FlRE 
CONTROLS. ? 
vmof 
ASTEROIOS. 
Wrap-around 
sc<ecn. Full 
mobility cf ship. 
Bonus «h<>. 
QUlCKSILVAS 
IAM: arcade 
9*me. As gsod 
as QS-
OEFENDER. 
REQUIRES «K 
RAM: 8KROM 
- SLOW MODE 

Both pfoartms on scroon yyj t i rq and have sotrware to drive OS SOUND 8D. 
Thev are recordoJ co High Quatty C i i w r o ; and Kave FULL COLOUR ttstenc 
ir**tv. o! Orient! (Min:V>gs by STEINAR LUND-
HARDWARE 
QS MOTHER 80ARD arrf QS CONNECTOR 
The heart o! any eipansion system. Features on board 5V regulator • two c e t nMA 
sockets :o take add on boards. Can be uted in r<vo ways. 
1) ZX COMPUTER CC-NNECTOR-ANY SINGLE ADD-ON (but f>0 textra RAM PACK) 
21 ZX COMPUTER-CONNECTOR MOTHER 8D. tfc tv*o extra bdsi. 

ANY RAM PACK 

OS 3K RAM 80ARD (using 2 m I.C.aJ 
A 3K stat* Ram bd to fit ZX 80/81. Comt.- i« with originai IK to gwe « 

QS SOUND 80ARO (using AY-S«910I 
A 3 chonncl sound effocts and m jsx board oasify proyanvned from BASIC 
OS CHRS BOARD 
A proflranvnobJc G^apNcs generator owing user controt of 128 different civs. Comes 
with Demo cassettc of M/C routines fcr e j i y use. Works with ZX PRINTER lOemo 
cassette avartbte nWS ' ^ V to make use of Printers graphics oo»Wi t«s l . NEW HARDWARE 
OS HI RES 90ARD <ovo.\jW» end of -an). 256 * >92 PIXELS. SOFTWARE 
SELECT. $K ON 80ARD RAM MIXED TEXT & GRAPHICS. RESIDENT HI RES 
SOFTWARE IN ROM. 
COMMANOS . MOVE x.y; PLOT ».y: ORAW x.y; PRINT COPY; WHfTE: 
SLACK: CLEAR 
A MASTERPIECE of ZX devgn. Res^Sent tofrwarc in ROM provide extremely fast 
Hi res fa t t i es . No tedious casoeite toadng No loss of vaiuaWs Ram swcc. Just 
instant HI RES GRAPHICS. Screen may COPIED TO the print*? 
All products fully guaranteed. Ft/Jy ancJuUve pneos are as foMOmt: 
OS DEFENDER CS.SO.'QS ASTERO.DS C5.S0/QS CHRS OEMO (teptrately) £3.50 
QS MOTHER 80. C12.00.QS CONNECTOR £*.00*0s SOUND 80 £26.03 
QS CHRS BD. £2S.CC.'0S 3K RAM £18.00.'QS HI RES £85.00 
Chotjjos tftouU be made payable to "Quicks'tvs" and sent to the fo«oww>8 aaaiess 

QUICKSILVA. 95 UPPER 8ROWNHILL ROAD. 
MAY8USH. SOUTHAMPTON. HANTS. 

Send S.A.E. for Cataio«uo and data sheets to above address. 
COME ANO SEE OUR FULL RANGE AT THE ZX V.ICROFAIR M A Y 1932 

ATOM USERS I 

ADPROM 
4000 UNIT 

for adding on EPROMS as 
required. Can be used on other 

computors w i t h 24 pin EPROM sockets 
(e.g. ZX 80). ' • • • £32 (excl. v a t & p.p.) 

WANTED! ! Elenant programs for our EPROM 
and TAPE library service. 
Details on request w i th brochure. 

ATOM CONSOLE 
CASE 

Case only • • • • £25 
{excl. vat & p.p.) 

Pol ished teak veneered sides- textured black s te lvet i te and a lumin ium 
chassis. Plenty of room inside for RAM Expansion (units avai lable 
f rom us) , power suppl ies etc. .and T.V. on top. Avai lable as case only, 
or w i t h in tegra l RAM expansion un i t , and/or integral ADPR0M 4000 . 

•X* "¥* 

CASES FOR YOUR OWN PROJECTS 
Low pr iced QUALITYcases-STRONG enough for the wo r kshop -

ATTRACTIVE enough for the home. 

Ma t t b lack p last ic end cheeks, t ex tu red Ste lvet i te body . , f r o m £6-25 
Teak veneered end cheeks. A lum in ium & Ste lvet i te b ody . . f r om £7-88 

•fc & & (excl. vat & p.p.) 

FOR BROCHURE & PRICE LIST SEND A5 SAE TO 

EUNCA PRODUCTS LTD., LYON WORKS 
CAPEL ST., SHEFFIELD S6 2HL 

PIS-ASSEMBLER 5 1 . CK> 
For the VIC 2 0 

D/H-H/D converter. 
FULL MNEMONIC 

fol low (he jumps 

take the returns, 

selectively 
dumps to screen-printer 

or tape for printing by pet 

DISASSEMBLER-* 1 C10 

For the PET like 5-1 

briogs 

understanding to the novice 

sophistication to the expert 

a program displaying 
tie 8 raMian eelaar 
earaHaatiaas «o the 

ttaadard UIC 20 
& shews you taw 

ta prafran them 
bath hi res & ao/t/eafaar 

Pixel JjmUz £12 
Define hi res pite/s or 
no/ticafaar twiiels 

if A Jast this prafram aa a 
standard UIC 

> ptuf in extras needed 

QUADRANT HOUSE' 

" - -"St*Jt 1W* f 9̃ *m 
TOtL T f t n t : JHdL lantitlt. ccu 

trtw t'mtr 
. 9WL4ti* :tt a u u t i u 

- f f l i m / W tire ft*** trtrtrr 

Avon Computer Rentols 
F R E E P O S T 6 T H O R N B U R Y B R I S T O L B S 1 2 1 B R 

T E L E P H O N E ( 0 4 5 4 ) 4 1 5 4 6 0 

ZX81 GAMES 
FED UP WITH BEING RIPPED OFF? 

HAVE YOU BOUGHT 
BOR ING /WORTHLESS /RUBB ISH GAMES? 

DON'T DESPAIR, TRY THESE! 
ASTEROIDS 

GAMESTAPE 1, fo r 1K on l y £3.95 
10 games incl. ASTEROIDS, UFO. CODE, BOMBER, 
GUILLOTINE, ETC. 
PROBABLY THE BEST VALUE I K TAPE AVA I LABLE ! 
We've done in IK, games that some of our competitors 
required 16K to do! 

STARFIGHTER GAMESTAPE 2. f o r 16K on l y £4.95 
•STARFIGHTER . . . You are f ight ing at the end of the 
universe, how many enemy can you destroy? A graphic 
simulation. 
PYRAMID . . . Can you move the PYRAMID? Make a 
mistake and it wil l collapse! A thinkers game. 
ARTIST . . . become an ARTIST, then use the 10 
memories to store your drawings. Incl. SAVE, COPY, etc. 

GAMESTAPE 3. f o r 16K on ly £4.95 
'CATACOMBS . . . A Multi-Level Graphics Adventure. 
You are alone and lost in the CATACOMBS. How long 
can you survive? Before you starve to death, or one of 
the many MONSTERS gets you! Can YOU discover the 
secrets of the CATACOMBS. 

3D MONSTER MAZE GAMESTAPE 4. fo r 16K on ly £5.95 
Unbelievable Graphics! Can you f ind your way through the 
Maze? The EXIT is there somewhere, but then so is a T.REX 
and its after YOU! All in 3D, you've never seen anything like 
this before! 

GAMES MARKED ' incl. Machine Code 

J. K. GREYE SOFTWARE 
D e p t . Y C , 16 P A R K S T R E E T , B A T H , A V O N B A 1 2 T E 

Trade enquiries welcome 

/ YOUR COMPUTER. APRIL 1982 98 



r 

SOFTOJflBE 
for ZH-81(1K &16K)or BBC Hkro 

New maths programs - improve your maths and 
programming skills by playing Simon maths Games 

Choose your own level of difficulty - suit ages 10-16. 
10 programs on each tape - most incorporate Moving 

Graphics and are fun to run 
Let your computer help you to pass your exams. 

Maths 1 Number. Area, Fractions, Decimals. Money. Length. 
Number. Estimation, Test 1. Came 1 

M a t h s 2 Volume. Ratio. Percentages. Perimeter. Bases.Time. 
Number. Estimation. Test 2. Came 2 

M a t h s 3 Directed Number, Co-ordinates, Angles. Scale. Probability. 
Density. Temperature. Estimation. Test 3. Game 3 

M a t h s 4 Square Roots, indices. Circles, inequalities. Statistics. 
Number, Fractions. Angles. Test 4, Game 4. 

M a t h s 5 Equations. Directed Number. Statistics. 
Probability. Circles. Equations, Pythagoras. 
Simultaneous Ecuations. Test 5. Came 5 

Simon Software 
Quality tapes copied at normal speed for 

better reproduction 
Cassettes £4 each (inc.VAT). 
Printed Programs £1 (inc VAT) 
Please add £1 p&p 
FREE! blank tape with each set ordered. 
Send cheque/PO to- Simon Software. 

Freepost. New End, Redditch 
(State ZX-81(1K).(16K) or BBC; 

Microgame 
Simulations 

ZX81 
(16K) 

Soccer Supremo Run your favourite club in your own style, 
controlling game strategy, watching your team play other great 
sides in the Super League, transferring players, including star 
names, making boardroom decisions or delegating to solve 
business problems; improve facilities; spend gate money; lots of 
the fun and headaches of the soccer boss's lifestyle. Includes 
graphics. 
Balance of Power As leader of a superpower you strive to 
maintain superiority of arms over a neighbouring country. The 
problem is that you and your enemy are mutually dependent on 
each other for raw materials. Can your economic, diplomatic 
and military judgements prevent a rapid slide towards nuclear 
war? Use threats, sanctions, force, tactical concessions etc. 
Tycoon Start a company producing "widgets" and compete in 
the market against a computer controlled rival. Start small and 
build up your business or borrow money and start big. You 
have to make decisions about financing, staffing, factory space, 
machinery etc. 
Batt le of Bri tain 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 SE 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? 
All programs 16K for 1 player 
Send £4.95 for 1/£8.90 any 2/£12.85:3/£16.80:4,'20.75:5 
73 The Broadway, Grantchester, Cambridge CB3 9NQ 

recorder to match i t ! 

Have you bought a ZX81 ? 
Now here's a cassette 

£ 4 7 . ^ 2 
Including VAT . 

complete 

The ECR81 Enhanced Cert i f ied Recorder f r om MONOL I T H is a major 
advancement in cassette recorder techno logy wh i ch minimises the 
problems associated w i t h standard audio recorders. This is a high 
qua l i t y proven cassette mechanism, enhanced t o prov ide jus t 
the r igh t signal levels t o ensure rel iable read and w r i t e data 
transfer between the magnetic tape and your Z X 8 1 . 

• E a ch E C R 8 1 c o m e s c o m p l e t e w i t h i t s o w n i n d i v i d u a l 
c e r t i f i c a t i o n t a p e , t e s t e d a n d se r ia l n u m b e r e d t o p r o v e y o u r 
m a c h i n e r e l i a b i l i t y . 

• S i g na l e n h a n c e m e n t c i r c u i t b o a r d w i t h p ha se - l o c k e d - l o o p 
c o n t r o l a n d s i gna l s h a p i n g f o r p e a k p e r f o r m a n c e . 

r 
To: MONOLITH ELECTRONICS CO. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET 
P.'ease supply mc with: 

(Qty.) Monolith ECR 81 Enhanced Certified Recordcr(s) 

to be used with my ZX81 

£47.50 
(Each) 

also enclose postasc & packing oer recorder £2.50 

Prices indude VAT £ Please print 

Name: Mr/Mrs/Miss. I M I i i I I I .1 ! M 1 I 1 1 ¦ ¦ ¦ j ! ¦ 

Address 1 I I 1 I I I i 1 1 I 

J 
M O N O L I T H 
electronic products 
T e l e p h o n e : C r e w k e r n e 0 4 6 0 7 4 3 2 1 

A l o n g l i f e h e a d is f i t t e d , m a t c h e d 
t o T D K C r 0 2 h i g h b i a s , s u p e r 
a v i l y n l c a s s e t t e t a pe s . 

M a i n s Si D I N c o n n e c t o r l eads p r o v i d e d . 

C e r t i f i c a t i o n o f t a p e h e ad a l i g n m e n t - h e i g h t a n d a z i m u t h . 

C e r t i f i e d t a p e t e n s i o n , t o r q u e a n d s peed . 

Fas t f o r w a r d a n d r e w i n d t a p e sea r ch c o n t r o l s . 

T h e E C R 8 1 is a l so s u i t a b l e f o r S i n c l a i r Z X 8 0 

• P lease a l l o w u p t o 2 8 d a y s d e l i v e r y . • T h e E C R 8 1 is 
b a c k e d b y o u r 1 4 d a y m o n e y - b a c k o p t i o n . • T h e E C R 8 1 is 
n o t s u i t a b l e f o r a u d i o r e p r o d u c t i o n . 
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EDUCATIONAL COMPUTING 
on the 

No comparable 
collection 
offers so much 

Jor so little 

Htrm at test. A 9* ot programmes to turn your 
StncMr ZXS1 into * pow+rfuJ educational tool. 
And you donl even need to know programming. 
Then are dear Instructions and pienty of tips 
& advice. Designed to gab 

promote learning 

Educare's 

IK PROGRAMMES; 

PRIMARY 
EDUCATION 

drill A practice 
Interaction 4 discovery. 

Includes:-
TORTOISE 
A simplif ied 
version of the 
famous Tur t le 
programme 
COOED MISSILE 
Combines the 
fun of arcade 
games w i t h 
learning 

£ 4 . 9 5 only 
incl. p & p 

Graph-pkrtter • Histogram • Simon-spell • Sketchboard • Times-table • Sets 
Series-quiz • XY-coordinates • Count • Equations • Areas • Guess-a-Vokine 
Angles • Upstairs-Downstairs • Music-notes • See-saw • Wipe-out ©Spe* 
Temperature • Clock • Money • Snake 
Mastermind • Number-shoot • +-26 more 

¦ T o : ""Jpiease send me copies Educare's 5 ( x ¦ 

I EDUCARE 11 enclose cheque/postal order for £ 
139a Sloane S t . j N a r n e 

¦ S W I X S A Y ¦ A < * - S : : : : : : : : : : : : Z : : : : 

l 
LM ye*r chM k«o*fit 

AH programmes 
fit 1K 

Creative use of 
graphics 

Many innovative 
ideas 

Fully documented 

Includes many 
games 

EDUCARE 
i 
i 

J 
rty. S*n4 now. 

nocmss 
ZX81 

26 Spiers Close 
Knowle, Sol ihul l 
West Mid lands 
B93 9ES England 

ZX80 
1K Space Intruders £5.00 
3KSuper Version £6 .00 
Written in machine code 
to give fast moving 
'Flicker Free' graphics. 
A superb achievement. 
Supplied on casscttc v/ith fitting 

16K High Resolution £4 . 00 
(192 x184)graphic pictures 
Never before achieved on the ZX 
Create your own artwork. 

Supplied Of7 cassette with listing 
and demonstration picture 

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'l l be 
taken to your wits end. 
Supplied on cassette only 

Spec i f y 4 K . 8 K ROMor ZX81 when o rde r i ng . 

NEW INTERACTIVE GRAPHICS for the 16k ZX81 
DRAGON M A Z E . . . are you cunn ing enough t o evade 
the d ragon? you are impeded by da r k nes s ; t he wal ls 
are on ly d i sp l ayed when you make a bad move , t h i s 
g ives t he d ragon an advan tage . You have t o p lay by 
the r u l e s - t he d ragon b reaks t h em when he ge t s 
angry . Fun for al l a g e s ! 
Casse t t e and l i s t i ng £ 5 . 0 0 for ZX81 only) 

CALCULEX VII 

ZX 80/ 81 
General 

Statistical 
Program 

This powerful new system converts your ZX81 (16 RAM) or ZX80 (8KR0M) into an 
instrument for calculating the whole range of required statistical measures and at the 
same time constitutes a progressive course in the fundamental ideas of statistics as a 
theoretical subject. It offers many options both for calculation and for instruction. It 
of course plots on the CALCULEX Graph data input singly as a histogram or bar 
chart and data input with classified values as a frequency polygon. It automatically 
calculates the number of items input, the mean, the sum of deviations and of 
squares, the population and sample variance and standard deviations and allows one 
to compare the graph drawn in this way with the normal curve distribution, adjusted 
appropriately for the mean and standard deviation of the data input (showing on the 
face of the graph the length of one and two standard deviations). Other calculation 
options are: 1. determination of the binomial coefficients 2. calculation of binomial 
probabilities for differing values of P and Q 3. calculation of the correlation coefficient 
for data graphed as a scatter diagram and of the linear regression equation for the 
data 4. calculation of chi-squarcd for comparing expected and actually found 
experimental values 5. calculation of probabilities where the Poisson distribution 
required. The more instructional section of the program explains and illustrates the 
binomial theorem and its application to probability problems, explains the use and 
significance of the correlation coefficient and regression and of the chi-squared 
measure and. very interestingly, the manner in which the properties of the normal 
frequency curve depend on the mean and standard deviation of the given data. (The 
integral of the equation of the normal curve can be calculated directty using 
CALCULEX II 3S advertised in Your Computer in March). 

As with CALCULEX II, the system can be operated immediately by anyone without 
difficulty and will give you more grasp of the methods and principles of statistics than 
usual textbook teaching can achievc. invaluable for A level statistics, for higher 
courses in the socia' or physical sciences requiring statistical techniques and as a 
practical instrument for anyone who has to process statistics. On cassette with full 
instructions and guidance. 

Send cheque/P0 for £12 to: 
CALCULEX 

21 Headland Avenue. Seaford, Sussex 

ZX81 SOFTWARE (16K) 
This program will simulate the 1982 World Cup 
action. Set each team performance rate and kick 
off. 

Other programs included: 

• ENGLISH LEAGUE/PREMIER LEAGUE/ 
WORLD LEAGUE/ANGLO SCOTTISH 
LEAGUE 
̶ Set your own weighting 
̶ League positions on request 
̶ Relegation/promotion 
̶ 10 year history 

• FA CUP/SCOTTISH CUP/EUROPEAN CUP 
̶ Set your own weighting 
̶ Last 10 years history 

Unlike most games software, this package 
will hold your interest 

SEND £5.50 

GLENROTHES COMPUTER SERVICES 
81 ARDROSS PLACE, GLENROTHES 

FIFE KY5 2SQ 
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CALCUSLAVE 

"Your calculating slave at your command! I'm 
a quite extraordinary programmable program 
and I can do involved calculations, repeatedly, 
MASTER-

CRACK YOUR HOME, SCHOOL AND SMALL 
BUSINESS NUMBER CRUNCHING 
PROBLEMS with this program and you never 
again will need to buy or write a calculation 
program. Features ERROR-FREE SAFE INPUT 
ROUTINE, MULTIPLE CHOICES of expressions 
and functions, conditional statements for 
DECISION MAKING, up to 20 VARIABLES per 
calculation, SAVE your programmed expressions 
on tape, and MANY MORE FEATURES. 
ONLY £4.95 for the standard program tape and 

COMPLETE DOCUMENTATION. Send s.a.e. for 
FREE FACTSHEET and for details of modified 
programs. 

SOFTOUCH, 16 WEST LEYS, ST IVES, 
HUNTINGTON, CAMBS. 

Fight your way to 
Stand V9 at the 
COMPUTER FAIR 

To see the 
ZX81 

Colour Programable 
Character Generator 

IO Ports (with interrupts!) 
DMA transfers 

Programable display size 
Prestel ̶ Compatable 

Foremat etc etc 

Fountain Computers Ltd. 

c*? 

® © © © 
© 
0 © 
© © © 

© © © © o © © © © © © © 

MMMMWBM © 
M) 
G © 
0 
G 
e © 
© 
© 
0 © 
© 

A GREAT NEW GAME 
from 

tyddietive *&ames 

for ZX81, ZX80, TRS80, VIDEO GENIE 

JUST LOOK AT THESE FEATURES 

• 4 Divisions * Promotion & Relegation • 
• F.A. Cup • Full League Tables* 

• Transfer Market (Buy and Sell Players) * 
* Pick your Team for each Match (but watch out for Injuries'.) • 

* As many Seasons as you like • 
• 7 levels of Play (from Beginner to Genius!) * 

• Managerial Rating (tells you how good you REALLY are!) • 
* Save Game Facility (continue again another time) * 

All this and much much more packed tightly into 16K RAM 

" IF YOU LIKE FOOTBALL 

G © 
© © 

HARDWARE REQUIRED:-

© 0 
0 © 

YOU'LL LOVE THIS GAME" © 
V / 
© 

© 
© © © © 

ZX8M 
ZX80 

TRS80/ 
Video Genie 

8K ROM 
16K RAM 

LEVEL II 
16K RAM 

To O-'der send Cheque! P.O for £9.95 
mado payable to: 

AODICTIVE GAMES 
at: 

P.O. BOX 278 
CONNI8URROW 
MILTON KEYNES 

MK14 7NE 
PLEASE STATE COMPUTER 

Also available in this series: 
• M IDWAY CAMPA IGN £10.95 t P LANET MINERS £10.95 
• B-1 NUCLEAR t . t LORD OF K ARMA £12.95 

BOMBER £10.95 Jf EMPIRE OF THE 
• NORTH A T LANT I C OVERM IND £18.95 

CONVOY RA IDER £10.95 • • CONFL ICT 2500 £10.95 
• NUKEWAR £10.95 * ACQUIRE £12.95 
• 16k all machines 
t 16k TRS 80, Apple. PET: 24k Atari ft 48k TRS 80; 32k Apple. PET; 
• 16k TRS 80. Apple. PET: 32k Atari 40k Atari 

# 48k TRS 80. Apple: 40k Atari: 
All games on cassette only not available for PET 
When ordering by mail, please add £1.60 postage & packing per 
game. Please send cheque/PO's to: A VA LON H I L L GAMES, 
650 High Road, Nor th Finchley, London N12 ONL, D e p t Y C 4 
LOOK OUT FOR MORE NEW MICROCOMPUTER GAMES IN 

^ 1 9 8 2 . Trade anquiriat wdcome. a 

T A N K T I C S 
A unique game which uses a 
board and counters as well. 
The computer moderates 
combat and movement and 
keeps records lett ing you plan 
your strategy in this classic 
tank vs tank battle. 

£15.95 + £1.60 p8«p 

AVALON HILL 1 
MICROCOMPUTER GAMES 

No less than 10 thr i l l ing, action packed games on cassette, suitable 
for use w i th Pet, TRS 80 and Apple computers. And our latest 
t i t les indude programs for the Atar i . 
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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 St reet Porchester 

Hants P016 9XE 
Telephone: 0705-373455 

BRIDGE SOFTWARE 
Q u a l i t y S o f t w a r e 

"/ have bought numerous other items of software . . . Yours are 
excellent. . . They LOAD well, have perfect instructions. . . the most 
user-friendly / have ever met." fP. R. Notts) 

-J 16k ROM Pack w ZX61 /y-
N * * ' including FAFF "CAUXY 1 WADERS" C»«h»O Cr-

ssex* n _» .J 1 - - o f t w a r e 
S A M P L E PRICES 

GALAXY INVADERS (requires min imum 4K RAMI 
cassette and instructions £3.00 

1K GAMES (5 games ̶ no additional memory needed) 
cassette and instructions £3.00 

"Just a short note to say how good your Space Invader cassette is 
. . . I will recommend your company any day." (S.A. R. Preston) 
"I have fust received your cassette of GALAXY INVADERS which / 
think is the best on the market... I am very pleased with your quick 
service." (S.C. Beds.) 
"Enjoying 'GAMES' very much ̶ 'Letter Square' is quite addictive." 
(F.W. Manchester) 

MULT IGRAPH ICS 2.3 (requires min imum 16K RAM) 
casseue and 20 page illustrated Manual £4.50 

1K GRAPH ICS 14 programs no additional memory needed) 
cassette and instructions £3.00 

1K STATIST ICS (4 programs ̶ no additional memory needed) 
cassette and instructions £3.00 

"/ acknowledge receipt of. . . MUL TIGRAPHICS and STATISTICS. 
Having experienced nothing but trouble with * '$ software, / 
was agreeably surprised by the good quality and flexibility of your 
products." IV. S. Berks.) 

ZX80 s o f t w a r e n o w half p r ice 

-J INURDERS^UIC-20<^ U-W 
M f e W »(n<> n d d i n o n . i l nono ry needed) c .»830t te J»nd i n s t r u c t i o n ! * 

SffxJ s.a e. i w 'un ix - >r>fo. dotaaiog your computer. nw i o f y etc. BRIDGE SOFTWARE (Y) -Manorder 
36 FERNWOOD. MARPLE BRIDGE, 
STOCKPORT. CHESHIRE SK6 5BE 

Prices ir<Iu3c VAT. posi and m U.K. 
European CutlOWl *yi 30? per ilem. Worldwide. 70o pet tem 

PSION COMPUTERS < • 4 
ZX81-1BK RAM 
BACKGAMMON 
inr Mrs' •}* w on tf/t yevfifttt ccrpvw 

a » peit yj<T»-"> Ham. JC^ 
ctbMtj. * fitr/et l<lt*cc ik* 'i Mrmm S 

* ! r M y**" " iocM*? VAT pMOg, 
Psion Computers brings you a program of the highest 
quality to play 8ackgammon on the Sinclair 2X81 It 
plays with remarkable skill using high-speed machine-
codc to evaluate the statistics and strategy of the 
game-outstanding display, rolling dice, doubling 
cube. 4 levels of play. 

Abo rSION 

To: Psion l td 
2 Huntsworth Mews 
Gloucester Place 
London NW1 600 

•rc'.̂ r.3 VAT tw.n* 

Sci-Fi F A N T A S Y G A M E S 

RotrtHjf̂ ii»av*nt>j't «IV« 

"inu t 
J w iUwix ^ conK 

*u ̂  J 

It f.̶ W. 

PSION c»»»»n«i «ro In-.ary pfOtfuC*0 by h i f l h ^ 
tuiorvjtod Jlrlct flualify control. 
Colourful printed inttru Contain dotiilod rfoiciiplion 
»nd mtlruci^ni 

I enclose a postai order/cheque for £ 
in payment for 

8ackgammon (£5.95)Q Fantasy Games (£3.85) 

Name 
Add re s s 

POET 
ZX81 (16K) Software 
Not only does it write verse but it 
has different moods. 

It can concentrate on a single 
theme. Or it can produce a thought-
provoking range of images. 

You can also modify its vocabulary 
̶ but please do not make it too 
saucy! 

Price £4.95 incl postage 
f r om 

Dept (Y), 86 Lowther Road, London SW13 
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VIDEO GENIE-TANDY 
OWNERS 

JOYSTICKS 
Ata r i J o y s t i c k interfaced for your computer. Wi l l 
work w i th all the Big 5 Joystick Games. Tandy 
Model 1 Level 2 £22.50. Video Genie £22.50. 
Single Joyst ick. 

LE STICK 
The ult imate Joyst ick. Real Home Arcade Act ion. 
Brings those Joystick games to life. 
Tandy Model 1 Level 2 £32. Video Genie £32. 
Tandy Colour Computer £25 
Single Joyst ick. 

JOYSTICK GAMES 
For use w i th above. Galaxy Invasion. Attack Force. Robot At tack. 
Cosmic Fighter. Meteor Mission. A L L £9.95 
T ANDY COLOUR COMPUTER OWNERS 
Now available Chromasette Magazine. A monthly tape of at least six 
programs. Single copy £5.95. 6 month sub. £32. 12 month £55. 
V IDEO GENIE & TANDY MODEL 1 & 3 
N o w ava i lab le in UK - C load Magaz i ne 
America's monthly program tape for games orientated people. Why pay 
high prices when each month you can receive a cassette w i th at least six 
programs. Latest issue includes: 
SPACE WAR Fight the enemy as he flies at you. CATERPILLAR Similar 
to the arcade game "Cent ipede". ELEPHANT ADVENTURE Full length 
Safari adventure program. Plus four other programs. 
Single cassette £5.75 6 month subscription £28.50 
12 m o n t h subsc r i p t i on £52.00. Al l programs for Model 1 Level 2. Most 
for Model 3. Over 44 back issues available plus many programs for Level 1. 

Post your order to: 
MICRODEAL. 

Deal House, Bridges, Bodmin, Cornwal l 

ALL PRICES INCLUDE TAX AND POSTAGE 

ATOM SPECIALISTS 
• New Full Size 
"No Bounce" Keyboard 

• Basic & Assembler 
• High Resolution 
Graphics 

•W ide Choice of 
Sof tware 

8K + 2K Kits £112 
8K + 2K Kits £119* 
8K + 2K Assembled & Tested £129 
8K + 2K Assembled & Tested £149' 
8K + 12K Assembled & Tested £174* 
12K + 12K Assembled Et Tested £194* 
12K + 12K w i t h Printer Interface £205' 
16K + 38K Text Editor & Printer I / face £322* 
Floppy Disc Drive 8- Util it ies £298 
Bus Buffer Pack & Connectors for Floppy Disc £ 10 
New A t om Power Supply £ 8 
GP/80 Printer w i t h A TOM Lead £195 
2114L RAM Chips - each 99p 
Econet - A TOM Interface £ 70 
" N EW " 2K/4K PROM Programmer -

for use w i t h A TOM ̶ incl. So f tware £ 40 
Al l Acornso f t ATOM Sof tware plus others 
Spares & Repairs Service 

* * *Pos t FREE on all orders over £25* * * 
* * * A d d 50p Postage on orders be low £25*** 

* * *Send for Stock Lists and Pr ices*** 

Add 15% V.A.T. to ALL prices 
D.A. COMPUTERS LTD., 

184 LONDON ROAD, LEICESTER LE2 1ND 
Telephone: (0533) 549407 

What's going on in Computer Aided Design - and how 
will it develop? Ever wondered about the maths behind 
interactive 3-D graphics? Want to know about the 
graphics capabilities of the powerful Hewlett Packard 
HP-83? 
Our April issue examines three aspects of 
graphics in computing. We review 
Grandstand, a game for gamblers 
with a Pet computer; show how 
microprocessor control has 
come to the farm... 
That's just a sample of 
Practical Computing, 
together with 
advice for users 
of Pet, Apple, 
Tandy and Sinclair 
ZX 80 /81 computers. 
Buy Britain's leading 
personal computer 
magazine. 

APRIL ISSUE OUT NOW. 80p AT YOUR NEWSAGENT'S-BUT HURRY. 
Practical 

Competing 
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ZX81 w i th 16K RAM PACK 
6 GAMES ON CASSETTE 
FOR ONLY £3.50 (Post free) 

Not one, not two, but SIX exciting games on one high-quality 
cassette, ready to load on your ZX81 with add-on 16K RAM 
pack. Easy to operate, fun to play! Hours of entertainment for 
all the family! Comes with full documentation, games 
descriptions and easy-to-follow loading instructions. 
• THE MONSTERS OF DRARGOOL Enter the underground 
labyrinth of Drargool at your peril. Risk death fighting the many 
weird and fierce monsters in your search for treasure. Only the 
luckiest get their treasure out alive! 
• SNAIL RACE Back the snail you fancy in each of four races 
̶ unless you lose your shirt first! Constant on-screen display 
reminds you how much cash you've got, which snail you 
backed and at what odds (which vary from race to race and 
game to game). 
• GUNFIGHT Shoot it out across a canyon with three 
desperadoes. Get them all before they get you! 
• ROULETTE For two players against the ZX81. The classic 
casino game, with eight different betting options and simulated 
wheel-spin. 
• BATTLESHIPS The schoolboy game brought up to date. 
How good a naval gunner will you be? 
• ONE-ARMED BANDIT Your own "fruit machine" on the TV 
screen. "Hold" facility and constantly-updated screen display of 
your progress. 
All the above games have informative and attractive screen 
displays with none of the unpleasant "screen-flashing" that 
spoils some other ZX81 games. Get your cassette of six games 
today! 

SEND TODAY ! MONEY BACK IF NOT DEL IGHTED! 
Price includes cassette, library case, inlay, documentation 

and postage. Send £3.50 cash/POf cheque to: 
MOVIEDROME VIDEO (YC1) 

19 Leighton Avenue, Pinner HA5 3BW 

. . . is a stylish and 
ergonomicplinthfortheZX81.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 
powerswitch is £3, plus postage at £1.50, inc. VAT. 
Peter Furlong Products.125Catford Hill, London SE6 4PR. 
Callers by appointment . please .Tel 016907799. Visa. Access. 

SCISOFT 
PROGRAMS fo r EDUCATION 

16K ZX81 

PROGRAMS 

ALL PROGRAMS FULLY TESTED ro 

cn 0 1 o o 
r̃ 
( / ) 

O' level PHYSICS 
PASS ' 0 ' LEVEL PHYSICS 

1. EQUATIONS AND UNITS 
More than 100 multiple choice equations on: 
LIGHT & SOUND; HEAT & PRESSURE; 
MECHANICS; ELECTRICITY; S.I. UNITS. 

2. PROBLEMS - 10 Problems. Data randomized. 
Superb graphics. Infinite variation in questions, etc. 
3. HINTS ON REVISION. Progress 
4. COMPREHENSIVE BOOK reports incl. [ ^ I 

OF REVISION NOTES. 2 tapes + notes! L / D U I 

¦ MARKBOOK for teachers 
PERMANENT RECORD OF MARKS 

SORTS by 1. Rank 2. Name 3. Form up to 70 pupils 

r IDEAL FOR PARENTS EVENING £4.50 I 

Complete pupil profile. Printer 
routine incl, menu driven, etc. 
Many hidden extras 

Plus notes! 

SCISOFT 
5 MINSTER GARDENS 

NEWTHORPE, 
EASTWOOD, NOTTS. 

ZX81 16K 
MACHINE CODE DEBUG/MONITOR 
• EL IM INATE MACH INE CODE PROBLEMS wi th ZX MC a new 
software debug/moni tor for the ZX81 16K. 
• ENTER, RUN & DEBUG your machine code programs independently 
of Basic commands. ZX-MC resides in RAM, and leaves you 12 '/i-K of 
memory to work w i th . 
• S A V E & LOAD AT DOUBLE SPEED any specified area of free RAM. 
A t last you are freed f rom storing your M /C in arrays or REM lines. 
• REGISTERS DISPLAY & BREAKPOINTS to make de bugging easier 

PLUS many more useful commands. 
• A MUST FOR BEGINNERS & ADVANCED USERS concentrate 
on your M / C programs, not on how and where to store them. 
• Z X - M C is supplied on a high quality cassette, w i th a 32 page operating 
manual, for only p A 

L D . D U fully inclusive (C.W.O) 

SCREEN KIT 1 
A suite of machine code routines that are called f rom 8asic programs, to 
enhance your screen display, and create Data Files on cassettc. SCREEN 
KIT becomes part of your Basic program. 
• D RAW A BORDER 
• CLEAR PART OF SCREEN 
• LOAD ANY CHARACTER TO WHOLE SCREEN 
• CLEAR SCREEN BY SCROLLING UP. DOWN. LEFT OR RIGHT 
• KEYBOARD SCAN + FLASHING CURSOR 
• INVERT V IDEO OF PART OF SCREEN 
• MEMORY LEFT 
• DATA FILES - lets you Save & Load, at double speed, just the 8asic 
variables. Different Data Files can now be Loaded into the same Basic 
program. 
• Supplied on cassettc w i th instructions. 

£4.95 fully inclusive (C.W.O.) 

Send large SAE for more details. Programs available mail order only. 
Al low up to 14 days delivery. Please make cheques/PO payable to: 

6 CORKSCREW H I L L WEST W I CKHAM . KENT BR4 9BB 
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ZX81 HEWSON CONSULTANTS ZX81 
HINTS b TIPS for tho 2X81 £4.25 
by ANDREW HEWSON 
"Good value and quite fascinating . . . a very inexpensive way of acquiring months o• 
programming experience" Your. Computer Nov 193' 
"Excellent. . . very good value for money" SYNC 
80 pages explaining how to squeeze a computing quart out of a Sinclair pint pot. 
Saving Space - vital reading for all ZX81 users. 
Understanding the Display File usiog the display file as memory, clearing a part of 
the display, using tockens in PRINT statements. Covnerting 2X80 programs 
explaining simply but comprehensively how to convert the hundreds of published 2X80 
programs. Chaining programs - revealing techniques fo< passing data between 
programs, calling subroutines from cassette and establishing data files. Machine Code 
Programs - all you want to know about Z80 machinc language. Explaining how to 
write, load, edit ana save machine code and how to debug your routines. Routines aid 
programs are scattered liberally throughout the text and the final chapter consists of 12 
useful, interesting and entertaining programs such as LINE RENUMBER. BOUNCER. 
SHOOT. STATISTICS, etc. 

16K RAM £37.50 
A top-quality add-on memory, simply plugs into 
the back of your Sinclair computer. Can be used 
in conjunction with the ZX printer. Neatly 
packaged in a black p'astic shc'i to match your 
2X81. Supplied with one year's guarantee 

64K MEMORY £79.00 
Developed by Memoiech this amazing 64K RAM needs NO extra power supply. 
Simply plugs neatly and firmly into the rear port of your 2X31 Can be used with the 
2X printer and other add-on hardware. Just look at these features 
*8-16K can be switched in and out i" 4K blocks to leave space for memory mappinti 
*12-16K can be protected against overwriting during loading from cassctte. 
•directly addressable and user transpartem. 
*up to 15K of basic program. 
*32K or more of variable area. 

280 OP CODES £1.45 
A must for the beginner and the experienced programmer alike. This handy ready 
reckoner lists all the 600 plus Z80 machine code instructions in decimal and hexadecimal 
with their mnemonics. Each Op Codc is succinctly explained and cross-refcrenced. 
Supplied in a protective transparent wallet for easy reference and durability. 

Cheque with order or 
HEWSON CONSULTANTS, Dept. YC, 7 Grahame 

16K SOFTWARE 
SPACE INTRUDERS £4.95 
Not to be missed. All action display. 40 
alien ships in each squadron. Automatic 
option the machine plays ilttjlt-
Squadron after squadron of aliens attack 
your position. Three laser gurvs. Fuil 
SCQ*e display. Written in machine code 
for super fast fun 
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PROGRAMMERS TOOLKIT £6.50 
Are you writing your own programs for your 2X81? Then use our TOOLKIT to do the 
donkey work. Copy into RAM before you start work and then you will have it at your 
fingertips. Comprehensive LINE RENUMBER including GOSUBS and GOTOS: LOAD. 
EDIT and RUN machine code programs: INSPECT the 2X81 system routines; COPY 
them into RAM 3nd PATCH and/or EXTEND them; FIND a given piece of 8ASIC code 
and replace all occurrences of it; move blocks ol Basic !:ne$ with EDIT. 

LANGUAGE DICTIONARY £3.75 
Now you can construct your own English/French, English Anything dictionary with our 
LANGUAGE DICTIONARY. UPDATE the entries. SEARCH for a word, CREATE a new 
dictionary and save it on tape. 

1K SOFTWARE 
MINI INTRUDERS for the IK machine £3.95 
An incredibly fast moving game, dodge felt and right to avoid falling missiles. Fire Salvo 
after Salvo at the attacking alien squadron, more aliens ¦Oin the squadron all the time 
Count how many laze- bases you lose before you have cut them <2own. 
PLANET LANDER £3.75 
Four programs-
i) Planet Lander; ii) Space Docking; iii) Stopwatch; iv) Clock. 

STATISTICS £3.75 
Three programs: 
( I I (I) Statistics; prints the current mean and standard deviation after each value <s 
entered. Ill) Regression; prints the current mean and standard deviation of the y values, 
the x values and the intercept and slope of the regression tine; (III) Trend; prints the 
currcnt mean and standard deviation' of the y values; the x values and the intercept and 
slope of the trend line, 
(21 Chi square test calculates the value of the chi square statistic fcr comparing 
observed and expected values. 
13) Graph plot; plots a graph of data entered from the keyboard. 

quote access number to: 
Close, Blewbury, Oxon OX11 9EQ. Tel: (0235) 850075 

INSTANT 
INTERACTIVE 
GRAPHICS 
ON ZX81 

LIGHT PEN SET 
for the RD 8100 £49.50 

(includes VAT & P&P) 

•x-DRAW complex graphics with ease on your 
TV screen and avoid tedious line by line 
programming. 

* Revise your display and SAVE on cassette, 
while your program runs. 

*Push pictures points and pixels with a poke 
of the Pen and a program PEEK. Try our 
VIDEO-TIDDLYWINKS! 

*MENU SELECTION - without keyboard 
entry. 

The RD 8100 LIGHT PEN SET consists of the RD 8101 'MICRO-
MUM' MOTHERBOARD, the RD 8180 LIGHT PEN with 
MODULE, and the RD 8100 SYSTEM MANUAL. Plug into your 
ZX81 - and LOAD, from the FREE RD 8100 SOFTWARE 
CASSETTE (IK and 16K). or write your own BASIC programs. 

All orders are acknowledged, wi th a firm delivery date. Send 
just £49.50 (VAT and postal charges are included) to: 

R D Laboratories 
C J ^ ^ " 5 Kennedy Road, Dane End, Ware, Herts. 
/ SG12 0LU (0920 84380) 
For details of the Full RD 8100 SYSTEM of ZX81 interfaces, 
including Logic I/O, Analogue Input, Analogue Output, 
8-Channel Analogue Multiplexer, Buffered Motherboard, send 
us a stamp. 

• - _ . Oft'. ' 
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COMPUTACALC ZX 
Sarc "JS" 
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i'OTflu ijZS* - as»o" Si*. ,£-rti a»4.: s" 
F i n a n c i a l P l ann ing for the ZX81 16K 
Ideal for so lv ing - w h a t i f problems a t work or home. 
The screen ac t s as a window on a n "e lec t ronic 
w o r k s h e e t " cons i s t ing of a grid of rows and co lumns 
of head ings , n u m b e r s or fo rmulae . 

This power fu l piece of so f twa r e b r ings t h e capabi l i t ies 
of t h e ZX81 i n t o l ine w i t h m u c h more expens ive 
computers . Computacalc wil l qu ick ly become t h e most 
used program in y o u r l ib ra ry as i t t akes over f rom 
pen , paper and ca lcu la tor in a id ing e v e r y d a y f inanc ia l 
decisions. For f u r t h e r de ta i l s see Guy K e w n e y ' s 
a r t ic le in Data l ink 30/11/81, send SAE or r i n g 
01-603 6074. 

For casse t t e a n d fu l l d o c u m e n t a t i on send cheque or 
P.O. for £7.95 to: S i l i con Tr icks , Dept. CS, 
3-4 Chichester Rents , Chancery Lane, London WC2. 
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p p p t e 
Apple I I + 48K £649.00 
Disk drive - controller 
£349.00 
Disk drive £289.00 
16K Ram card £60.00 
Parcal system £239.95 

• APPLE SOFTWARE 
Visicalc (3.3) £99.00 
Visiplot £95.00 
Visidex £9.00 
Vis i t rend/plot £135.00 
Apple word £29.;95 
Apple writer £35.00 
Desk top Ian II £105.00 
DOS plus £19.95 
Aplus £19.95 
Appleguard £19.95 

• WORD PROCESSING 
Apple Writer (I) £39.00 
Apple wr i ter ) ) (80 col) p .o.a. 
Magic w indow £59.95 
Mailmerge I80 col) £60.95 
Wordstar 

• MONITORS 
12" green screen £129.95 
9 " b / w Hi-Risul £127.95 

• COLOUR MONITOR 
14" JVC PAL /SECAM/NTSC 

£299.95 
Euro colour card £69.00 
Integer card £95.00 
Language card £97.50 
Parallel interface card £87.00 
Communicat ion card £99.00 
Centesonic card £99.00 
High speed serial card £94.95 

WHAT'S the CATCH? 
HOW COME THESE PRICES ARE SO LOW? 

There is no ca tch except you a lways ca tch a good eal 
a t DEANS 

PRINTERS 
Silentype £190.00 
Centesonic 737 £345.00 
Paper Tiger £545.00 
Epsom 
MX80T2 £399.00 
MX80 FT/1 £395.00 
Epson/Sharp cassette £65.00 
Epson/Sharp disk p.o.a. 

GAMES 
Space Warrior, Alien Rain, All 
Snoggie, Galaxy Wars, Gobbler, 
Star Cruiser, Alien, Typhoon, 
Cribbage, Galactic Empire 

a l l a t £1295 
S ta r M ines . A p p l e Pan ic , 
Tartusian, Tawala's Creature, 
venture. a l l a t £14.95 
Star Thief , Missle Defence, 
Epoch, Sof t Porn Adventure, 
The Wizard and the Princess, 
Thesho ld , Sneakers, O ldo fo 
Revenge, Pc3gus II a l l a t £17.95 

• PC 1211 
PC 1211 Pocket computer £69.95 
CE121 Cassette Interface £10.95 
CE122 Printer £59.95 
CSR700 Paper roll <40) p.o.a. 

• MZ80K 
MZ80K computer 48K £345.00 
MZ80FD Dual disk £550.00 
MZ80P3 Dot printer £360.00 
MZ80F I /O Disk interface £49.95 
MZ80F 15 Disk cable £8.00 
MZ80 I /O Expansion box £94.00 
MZ80T 20C Machine language 

£18.00 
MZ80TU Assembler £35.00 
400 16K computer £295.00 
800 16K computer £549.00 
16K Ram upgrade £49.95 
Disk drive £295.00 

MOST of our prices are heavily discounted therefore please 
send cheques payable to DEANS. Credi- card sales add 3%. 
Add 15% VA T. Postage and packing free on books and 
software. 

DEANS of Kensington 
191 KENSINGTON HIGH STREET, LONDON W8 
Tel. 01-937 7896 Ext. 3. 

• VIDEO RECORDERS 
Sony SLC5 £390.95 
Sony SLC7 £548.10 
JVC HS7200 £451.53 
JVC HR7300 £451.53 
Akai VS5 

• FLOPPY DISC 
5% " Verbatim SS /DO 

£2.30 
5 ' / i " Verbat im SS/DDX10C19.95 
574" Verbatim DS /DD £2.60 

• BOOKS 
APPLE 
Apple II Ref. Manual £11.00 
6502 Assembly language £12.10 
DOS 3.2 Manual £6.00 
Apple II Basic tutorial Pascal 
Reference Manual £8.50 

• ZX81 
Getting Acquainted w i th your 
ZX81 £5.95 
Mastering Machine code on your 
ZX81 or 80 £5.95 
The Gateway Guide to the ZX81 
and ZX80 £5.95 
49 Explosive Games for the 
ZX81 £5.25 

X 8 1 
users 

I need more memory ! 
p lease rush me w i th in 

10 days , the ful ly assemb led , 
t e s t e d and gua ran teed 

'BYG BYTE" 

16KRAM 
Name .... 
Add ress 

Ma k e all cheques & PO's payable to : 
Phoen ix Ma rke t i ng , Oak lands House, 
Co la r t ron Road, Farnborough, Hants . 
Tel (0252) 514990 

FULLY INCLUSIVE PRICE 

£34.95 
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Make the most of your 
Sinclair ZX Computer... 
Sinclair ZX 
software 
on cassette. 

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 elegant of these 
on pre-recorded cassettes. Each 
program is carefully vetted for 
interest and quality, and then 
grouped wi th other programs to 
torm a single-subject cassette. 

Each cassette costs £3.95 
(including VAT and p&p) and comes 
complete wi th ful l instructions. 

Al though primarily designed 
for the Sinclair ZX81, many of the 
cassettes are suitable for running 
on a Sinclair ZX80 - i f fitted wi th a 
replacement 8K BASIC R O M 

Some of the more elaborate 
programs can be run only on a 
Sinclair ZX Personal Computer 
augmented by a 16K-bytc add-on 
RAM pack. 

This RAM pack and the 
.^placement ROM arc described 
below. And t h - description of each 
cassette makes it clear what 
hardware is required. 

8K BASIC ROM 
The SK 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 
2X80- 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. 

18K-PVTE RAM pack 
1 he 16wbyrc RAM pack provides 
16-times mo memory in one 
complete mc Jule. Compatible with 
rheZXSl W t h e ^ 8 0 , it can be used 
for program storage or as a database. 

The RAM pack simply plugs 
:iito the existing expansion port on 
the rear of a Sinclair ZX Personal 
Computer. 

Cassette 1-Games 
For 2X81 (and ZX80 with 8K 
BASIC ROM) 

ORBIT -you r space craft's 
mission is to pickup 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 starship is 
cruising th rough space when you 
meet a meteor storm. How long can 
you dodge the deadly danger? 

L IFE-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-you r 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-s imp le add i t ion-w i th 
the added attraction of a car crash 
if vou get it wrong. 

MULT IPLY- l ong mult i -
plication wi th five levels of 
difficulty. I f the answer's wrong-
the solution is explained. 

TRAIN-mu l t ip l i ca t ion tests 
against the computer. The winner's 
train reaches the station f i rst 

FRACTIONS - fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADDSUB-add i t ion and 
subtraction wi th three levels of 
diff iculty. Again, wrong answers 
are followed by an explanation. 

D IV IS ION-w i t h five levels of 
difficulty. Mistakes are explained 
graphically, and a running score is 
displayed. 

SPELL ING-up to 500 words 
over five levels of difficulty. You 
can even change the words yourself 

Cassette 3-Business and 
Household 
For ZX81 (and ZX80 with 8K 
BASIC ROM) with 16K RAM pack 

TELEPHONE - set up your own 
computerised telephone directory 
and address book. Changes, 
additions and deletions of up to 
50 entries are easy. 

NOTE PAD-a powerful, casy-
to-run system for storing and 

retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder system, or a directory. 

BANK ACCOUNT-a 
sophisticated financial recording 
system wi th comprehensive 
documentation. Use it at home to 
keep track of'where the money 
goes,' and at work for expenses, 
departmental budgets, etc. 

Cassette 4 -Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) and 16K RAM pack 

LUNAR LAND ING - bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital d i rect ion-but watch the 
fuel gauge! The screen displays your 
flight status-digitallv and graphically. 
* TWENTYONE -a dice version 

ofBlackjack. 
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 you? 

SUBSTRIKE-on patrol, your 
frigate detects a pack of 10 enemy 
subs. Can you depth-charge them 
before they torpedo vou? 

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 
system fails in 10 hours time? 

Cassette 5 -Junior 
Education: 9-11-year-olds 
For ZX81 (and ZX80 with 8K 
BASIC ROM) 

MATHS- tes ts arithmetic wi th 
three levels of diff iculty, and gives 
your score out of 10. 

BALANCE - tests understanding 
of levers/fulcrum theory wi th a 
series of graphic examples. 

VOLUMES - 'yes' or 'no' 
answers from the computer to a 
series of cube volume calculations. 

AVERAGES - what's the average 
height of your class? The average 
shoe size ofyourfamily?The average 
pocket money of your friends? The 
computer plots a bar chart, and 
distinguishes MEAN from MEDIAN. 

BASES -conver t from decimal 
(base 10) to other bases of your 
choice in the range 2 to r-

TEMP - Volumes, temt matures 
- 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-day money-back option. 

S i n c l a i r -
ZX SOFTWARE 
Sinclair Research Ltd, 
6 Kings Parade, Cambridge, 
Cambs., CB2 ISN.Tel: 0276 66104. 

^ To : S i nc l a i rRcsca r ch , FREEPOST , Cambc r l cy , Surrey, GUI5 3BR. Please pr int ^ 
Please send me the items I have indicated below. 

Qty Codc Item Item price Total 

21 Cassette 1 - Games £3.95 
22 Cassette 2-Jun ior l£ducat ion £3.95 
23 Cassette 3-Businessand Household £3.95 
24 Cassette 4-Games £3.95 

25 Cassette 5-Junior Education £3.95 
17 *8K BASIC ROM for ZX80 £19.95 

18 •16K RAM pack forZX81 and ZX80 £49.95 
•Post and packing ( i f applicable) £2.95 

Total £ 

4 Please add £2.95 to total order value on ly jf ordering ROM and/or RAM. 
I enclose a clieque/PO to Sinclair Rcscarch Ltd fo r£ 
Please charge my AcccssVBarclavcard/Trustcard no. 

J L J I I L 
'Please delete as applicablf. 

Name: Mr /Mrs /Miss L 

Address: I 1 1 L 

¦ I̶I I I I ! L 
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I I I L_ 
J I I L 
J I I L 
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See it here, buy it now 
AT YOUR LOCAL 
BRANCH TODAY! 

" ' t ' 

Birmingham Byleshop Computerla^d 94/96 Hurst St. B5 4TD Tel: 021 622 7149 London Byieshop Computeriand 324 Eus'on Road London W1 Tel: 01-387 0505 Nott ingham Byteshop Compotertend 
92A Upper PariiamensSt NG1 6LP Tel: 0602 40576 Manchester Byteshop Computerland 11 Gateway House Piccadilly Station Approach Tel: 061 236 4737 Glasgow Byteshop Computerland Magre" 
House 61 Waterloo St. G2 7BP Tel: 041 221 7409 

A memoer oi the Comart Group o! Companies. 
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