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Spectrum software survey

Vic dambuster

More BBC secrets



LONELY Genie I Microcom-
puter, early eighties, with large
peripheral family but currently
unattached, would like to meet
interesting, attractively pack-
aged software, Genie or Tandy
specification, for programming,
problem sol..ng, entertain-
ment and long-lasting § !
friendship. Reply in confi-
dence. Box No RS232.

ANSWERING MACHINES
“ffice certified

Buyingyour 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 coraplete Genie System.
I—‘lrsﬂ_},r thereis the
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which immediately expands your
Genie'’s capacity to 32K RAM, and
up to 48K RAM ifrequired. It dan._
be connected to 4 disk drives, a
printer, R5232 interface or S100

cards.
Then there is the

a compact unit with 80 celumn, 5 x
7 matrix print-out, which connects
to your Genie through the
Expander, or via the Parallel
Printer Interface.

The bl LW N

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

W

amust if you want to let the rest of
the family watch their TV. In
peace!

Available in B & W or greentube.

i
e

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 int
your Genie! ]
The recent improvements in the Genie system,
“including Extended Basic, sound unit and ;
machine language monitor, make it the ideal . ~
system forthe committed hobbyist, and an :
excellent agd easy-to-use educational tool.

g

) SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your technical advice and service back-up on any
aspectof the Genie systern direct from the experts!

M

-“-----------1

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

YC-82

.- | Chesterfield Road,
Matlock,
| Derbyshire DE4 5LE.
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EDITORIAL

MANUFACTURERS HAVE PUSHED the prices of micros offering colour and sound into a
steep nosedive; no-one will be too bothered if they never pull out of it. But to be able to
drop so far so quickly the machines at the lowest end of the price range have had to
jettison all unnecessary weight. In the name of price-streamlining, full sound facilities are
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often nudged through the escape-hatch at an early stage.

As a result we have the Spectrum, which seems o have been designed to satisfy popular
demand for inaudible noise, and the Dragon 32's endearing croak. This kind of facility
makes the whole theme of sound appear limited. Yet until now low-cost computing has
neglected everything from music, through synthetic speech to veice recognition.

Sound will be at the very heart of the way micros operate and are operated in the near
future, and games-playing may well be the force which will put it in thar position. After
all, joysticks and track-balls had languished in computer laboratories unril the advent of

CONSUMEr computer games.

The prospect of large sales of games using, say, speech recognition — the most
problematical area in sound — could make manufacturers put more money into its
development. Then those who enjoy battle games could easily find themselves in
command of a squadron of aircraft on the screen, giving verbal “‘bandits at two
o'clock”-type warnings to fellow pilots while fending off attacks using joystick control.

If thar sounds too futuristic, there are instances much closer to the present where sound
could be used and for which relatively inexpensive hardware already exists. As usual,
software development lags behind. Take, for example, computer speech. You can buy
specialised chips which hold all the phonemes in English but hours must be spent
programming the device to speak even the simplest phrases with the correct pronunciarion
and inflection. Music must be the most obviously neglected area — the chips exist and a
small piano-formar keyboard could be offered with most micros for little extra cost. It

would be easier 1o connect than a joysrick.

Tomorrow’s computer buffs will be mystified that manufacturers only wrned to sound
when they wanted a new feature to tempt the buyer. As they chat with their machines they
will' wonder how we ever managed without ir.




AUTOMATIC TAPE CONTROLLER
ZX 99  or THE SINCLAIR ZX81

The ZX99 gives you software control of up to four tape drives

(two for reading, two for writing) allowing merging of data

files. This is achieved by using the remote sockets of the tape

drives, controlled by USR statements or commands. N ow on Iv

®RS232C INTERFACE
The ZX99 has an RS232C output allowing connection with £49_ 95

any such printer using the full ASClIcharacter code (you can
now print on plain paper in upper or lower case, and up to plus
132 characters per line) at a variable baud rate up to 9,600 £2:95p+p

@SPECIAL FEATURES

There are so many special features it is difficult to list them

all, for example:

AUTOMATIC TAPE COPY: You can copy a data file regardless
of your memory capacity as it is processed through the Sinclair
block by block.

TAPE BLOCK SKIP: Without destroying the contents of RAM

DIAGNOSTIC INFORMATION: To assist in achieving the

best recording settings. @ ZX99 SOFTWARE

The ZX99 contains a 2K ROM which acts as an extension to We now have available “Editor 99, a quality word processing
the firmware in the Sinclair ROM. The ZX99's ROM contains  Program including mail-merge, supplied on cassette for £9.95.
the tape drive operating system and the conversion ta ASCI| Also following soon:

for the RS232C output. * Stock Control (October)

There is an extension board on the rear to plug in your RAM * Sales Ledger (November) * Debtors Ledger

pack (larger than 16K if required). The unit is supplied with * Business Accounts * Tax Accounting

ane special tape drive lead, more are available at £1 each, Dept. YC5 Data — Assette, 44 Shroton Street,

London NW1 6UG. 01-258 0409

TAPE EonTRO;
SYSTim

@®FERGUSON CASSETTE RECORDER £28 inc. p&p.

Tested with ZX81, Acorn, BEC, Dragon etc. etc.
Features: Din, Ear, Mic. and Remote sockets,
Tape Counter, Tone Control, Built-in Mic.,
Autostop. Battery/mains. Recommended by
Acorn for use with BBC computer.

® STAR DP8480

RS232C (SERIAL) £285plus £6
Securicor delivery

CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery

This professional printer works with almost any
computer with very good upper and lower case

data-asrettes

44, Shroton Strest
London NW1

/ Tel 01-2568 0409 !
i o %
bt o Tl o B

t‘p':ef;_c:}.. e i ) @ 2,000 SHEETS OF
i-directiona column wi paper

L] Switrchat;ie — Tractor or Friction Feed PRINTER PAPER

| @ 80 chrs. per second £19.50 plus £3.50 p&p.

@®E690 REVOLVING CASSETTE RACK
Single — £2.99 (holds 32 tapes or 20 in cases)
Double — £5.99 [holds 64 tapes or 40 in cases)
Treble — £8.99 (holds 96 tapes or 60 in cases)
Quad — £11.89 (holds 128 tapes or 80 in cases)
All plus £1 p&p.

e e s S S S TR -

ORDER FORM  Dept YCb Data — Assette, 44 Shroton Stres=t,
London NW1 6UG. 01-258 0409

I Code | Item MNo. Price | P&P Total

@BBC CASSETTE LEAD
7 pin plug to two 3.5mm plugs and ane 2.5mm plug.
Only £2 inc. P & P.

Other leads available — please telephone.

COMPUTER CASSETTES

High quality, screw assembied cassettes supplied
with library boxes. Any lengths available.

C5 — 35p C10 — 37p Ci12 — 38p
C15— 39 C20 — 41p C25 — 43p
C30 — 44p

P&P 10% (min. charge £1.50)

Cheques/PO made payable to Storkrose Ltd.
Charge my Access/VisaNo. .. . ... .. S e e et e

Y o=
F 3 o

it SR
Signed Mame
I Address

----------—J
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Software for all

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725

Announce the launch of their range of B B E programs

For Model B only. Grand Prix

Time Trials around our race track.

- 2] [}
H _= Includes computer controlled car
ﬁ to hinder your progress.
E=m " 9levels of difficulty. £5.95

FHOST MIAGE

. I -~
€---
! For Model B only.

Our own version of this popular Arcade game.

With colour & sound. £ 6_95

9 levels of difficulty.

BEEETSEN “igpn

For Model A or B, real tiu

advanced Startrek Game. @
£795

Cobra/Robo-Swamp

For Model A or B (please state
version required). Two addictive

£6.95 imomniacs deigner 11

Extra facilities include “probe satellites”’,
J.R.

“damage reports” & “on-board computer”’.
—y_’p
o

For Model B only. Two player game,

features include exploration, drilling,

employment and
£6.95

Formocel Aore  IHITHIBAISE

Accepts up to ten definable fields.
Facilities include Quick Search, Sort
and Hard copy — capable of storing up

to 300 complete records £9 95

in memory (Model B).

Character Generator

For Model B only. Useful utility program
enables user to re-define character set
using Mode 4. Displays new character i

£4.95 "o

Price Wars.
INMUADERS H
game. With colour and sound. :I ': q l:

quality programs covering games,
utllmF.-s and education. We pay excellent royalty

For Model A or B. Classic Arcade
program We are looking for good
rates. Please write or phone us on (0708) 60725

| Dealer enquiries also welcome. |

We’'re only a few minutes
from your Post Box.

So why not try our
mail order servicc.Ql

Paralander V20 @c’&?

For unexpanded model,graphics e e
and sound are incorporated into oL

this absorbing battle between you-
(the dare-devil)-and the elements.

M ca50

ZX Spectrum
Hiszssemiler

54.00 Useful Utility Programme.

Fits in 16 K.

Attention
Dragon Owners!
Software Coming Soon!

—— e m e — =

' e e Add £1 p&p per order.

! - |
i Bl B e i
I | enclose Cheque/P.Q. for - £ i
_ et R IR EEE EEEE
I MName - I
| Address I

i

Make chequeu’P 0 pavable to: SOFTWAF’.‘E FOR ALL
I 72 North Street, Romford, Essex. sanciavato

Tel: Romford (0708) 60725 [ E J
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NRPLIN

On Atari & VIC computer hardware

If your order contains over £120 worth of computer hardware apply now for
interest free credit by telephoning: Mail-order: (0702) 552911
London Shop: 01-748 0926 Southend Shop: (0702) 554000 or write to P.O. Box 3,
Rayleigh, Essex SS6 8LR

You pay 10% down, then 10% per month for a further nine months. (to

nearest penny) Example: VIC20 Colour Computer. Cash Price £199.99.
Credit terms: £19.99 down then £20 per month for nine months: Total £199.99.
Credit quotations on request.

The VIC20 Colour Computer Introduction to BASIC Casssttes

art 1 { | £14.95

ITm e : = Part 2 (AC5SBN) £14.95
Joysticks and Paddles:

Single Joystick (ACS3H) £7.50

Pair of Joysticks (AC37S) E13.95

Le Stick (AC45Y) £24.05

Pair of Paddles (AC30H) £13.95

Programming Aid Cartridges

Super Expander: 3K RAM and Hi-res graphics
(ACE4J) £34.95

EREIGAE . — o Programming Aid: Additional commands,

function Key programming etc.

could be yours this week for just (ACSSK)  £34.85

Machine Code Monitor (ACSBL) £34 .95

£19.99 down. Gerapropasis

Cash price and total credit price £499.99. | segercaee -~ goon  cro%s

Star Battle Cartridge

Order as AF47B Super Slot Cartridge (ACBIR) £19.95
Jelly Monsters Cariiidge {AEEES} £19.95
VIC20 Disk Drive:  (AFS0E) £336.00 Alien Cartridge (ACB3T) £19.95
VIC 20 ACCESSORIES: 170K storage on standard single-density, Super Lander Cartridge  (AC64U)  £19.95
single-sided, soft-sectored floppy disks. Hoad Hacg Eartérdga [AEE&V) Fgg?
S 4 : t Race Cartridge (ACEEW 19.
C2N Cassette Unit (AF4EC)  £44.95 Add.on RAM Cartridges: okl tm:srx; £4.99
3K RAM [AFS1F) £29.95
VIC20 Printer: (AF49D) £230.00 BK RAM (AFS2G)  ©£44.08 Books About VIC
80 characters per ling, 30 characters per 16K RAM (AF53H) £74.95 Learn Programming on
second, tractor feed, full alphanumerics and the VIC (WA31J) £2.50
graphics, double size character. Memory Expansion Board: VIC Revealed (WA32K) £11.50
; : 6 ports for plug-in cartridges YIC Programmers
(AF54])  £125.95 Reference Guide (WA33L) £16.50
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ASTEROADS™ t

4 Consoles available:

Atari 400 with 16K RAM
Atari 400 with48K RAM
Atari 800 with 16K RAM
Atari 800 with48K RAM

Lots of other hardware:

Cassette Recorder (AF28F)
Disk Drive (AFO6G)
Thermal Printer [AFD4E)
Printer Interface for 400 (AF41L)
Printer Interface for 800 [AF42V)
Interface Module [AF29G)
Versawriter [AF43W)

(AF36P)
(AF37S)
(AF02C)
(AF55K)

16K RAM Module (AFOBJ)  E55.00
£50.00 48K RAM Module (AF44X) £125 35
£299 95 48K Uparade for 400 IAF45Y)  £75.00
£265.00 Floppy Disk (YXBTL) £2.50
£59 95 Le Stick (AC45Y) £24.95
£59.95 Joystick Controllers (AC37S)  €13.95
£135.00 For full details ask for our hardware leafiet
£169.00 (XH54.J) SAE appreciated

o

FRiPiCH-

£249.95
£319.00
£499.00
£590.00

MBI COMPOSER

NOW YOU CAN JOIN THE U.K. ATARI COMPUTER OWNER’s CLUB. An independent user’s group.
Four issues of the club magazine for only £1.60! Address your subscription to Ron

.ﬁuunnlurt Games

Lnarn Progra mmmg
amim

- 16K

C-8K _!'(353'-'-“ £1555

-G-8 g
[‘r 2K |SC:-?l" £11.95
::SH .
H 4% - 'HJ" i
Senﬂ sae: now fur our new software Ieallet with details of all the above programs. Order As XH52G —

Business Programs
Wi " -0

L "

Arcade Games
Siar Raders
Aslergeds

Space Invaders
Missie Command
Supér Breakau!

Tas ||‘ren

Race [nSpace
Shooting Gafbery

(hi
G-BH - ¥E5K Mounjai r“xrao".
Teach-Yoursalf Prunruml Jaubreake
ComversatianalFrench 16K - (Y6442} £3595 Baskeiba
rsanonal Garman -,c 16K -(YG45Y) £39.95 Tank Trag G-

Conversational Spanish  -5C- 16%-(YG46A) £35.95 Tank Trap ]
Conversational Halian A6 - 16K -(YGATE) £3595 Home Game Programs
Teuch Typing 26 16K - (YG43D) £15.95 Scram -1
States & Capitals 2K -{YGSEL) ©OOR
Eurppean Countries &

Capitals -C=16K-{YGETM)  £9 85

Page Flgps u] - 16K .SCE&J‘I
0 24K (RO561
er Memory Map - Bk {

165 :'.'L3.5f.1| £9.95

0 32K-{YL30) E1295

abek |

-\,..

"I"I-IE CHOICEST GEMS OF ATARI SOFTWARE FROM MAPLIN

Music ngrams
“LSlf Loy
Mg

E-8K-|¥(4BL) £35 95

"Lscfc"',n: CoIGK-tBOR4AM)  £9.85

Cumpuhr La ngu:gos
‘ D-48K- lr..']3|J £49.95
DK R

& Operating
18M A4

- 48K - (BO3ZK) E£99.50

L Lare

||:|r'|.

Issue 2.

Subscribe now 1o America’s leading Atari-only magazine — Analog — 6 issues per year for just £9.00. Order as GGZ4B Home Programs:

New titles this month

Learn Programming:

Invitation foProgramming ® - - 16K - (BOG7X) £22.95

n |EI?IO"|'—-I'I'II'I1I"‘Q 3 -C-

Business Programs:
Personal Financial

Management -0-32K-(BOBSY) E49.00
-C- 16K - (BOBEW) £13.95

Muorlgage and Loan

INTRPLIr

Note: Order codes shown in Brackets

Arcade Games:
CavernsafMars

GhostHunter

Galactic Ghase
Galactic Chase

Prices cormect at time of going 0 press

C- 164 - | BOGAU

-D-32K-{BOGIR) £19.95

.C-16K-(BOB2S) E£16.95
Maplin Electronic Supplies Ltd
P.O. Box 3, Rayleigh, Essex.
Tel: Southend (0702)
552911/554155.

[0-32K-(BO6OA) £24 1.50

Centipede -E-16K-(BOT0
Lkl = Pac-Man E-16K-(BOTIN) £29.9
16K -({BORAY) £22.95 K-Hazy Shoot Qul -E-16K-{BOB3T) £29.95
Mous kattack -0-32K-(BO7TJ)

Jj £24.50

[Errors excluded)

VideoEasel E- 16K - (BOT2P) £24:50
Computer Languages:

Microsol Basic -0-32K-{BO74R) £59.95
Pitot (Educator) E&2C - 16K-(BOTAS) £79:95
Utilities:

MacroAssembler -D-32K-(BO730L) £59.95

K-DOS [Superior disk

operaling system) 032K - (BOTRH) £53.95

u.;monstraﬁﬂﬁ
at our shops

in action at
See Atari and uﬁmmersmuh

St
159-161 K'“B 01T
London oad. Wesi
84 Tel: 107023'55

are,
Lyn':cn Squ N gham:

Tel. (021135*‘

orat2 Barr,

Dﬁg’?ﬂ on-Sea, Essex

\m
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Spectrum is anew, rapidly expanding group
home computers. :

- Mﬂuhrﬁu?';mm policy is simple: we won't be beaten on pn
hecause our bulk buying power ensures that we select and buy at t

fits to you. ; :
e W?guamnlee if you find an item advertised and i

we will m?r:::::ialts?en:}e our prices both including and excludi

your bill but also making our prices easier to compare with our competitors.
To ease payment we accept _ﬂarctaycald a
Longer term credit terms are also available.

of independent retailers who specialise in

ce and ‘know-how! We can malke this claim
he best prices and then can pass on the

nd Access as well as our own Spectrum Charge Card.

tomer. In every one of our centres there are

selling a range

n stock at any other retailer at a better price than us,

ng VAT - no hidden 15% to suddenty uplift

We believe our product ‘know-how’ is crucial to you as a cusmmsems. )b ol

i butors
perso have been trained by the manufacturers or distributors ther
talkhtlg?:db;tmm ;T: products we sell and can help every custometr, including

understand the equipment to suit his or her needs. For usit's not just a matter

: sl h
i on your own to figure it out. Dur service includes
iy w:ﬁarg1ﬂ careis also well catered for. Qur own Spectru

machine 'go down’ we will get it up and running as g

rices. '
: mmm it comes to mail order delivery we use Securicor for

i iceis
ke ';m: n::! ;:::g poin’izxthat although not every Spectrum centre ca

they can always he obtained guickly from our

ands on’ experienceﬂra_t
m Service Centres will
uickly as possible. We can also offer exte

tch to anywhere in the British Isles.
o the time of ordering.

dvertised item,
central warehouse. If you have any difficulty, please telephone

i available from your local shop at
d. Further details are A

e S ﬁﬁﬁﬁ- of Spectrum (UK) Ltd - Britain's largestphntﬂgraphic

Spectrum Computer Group is a division
retailing group.

the complete beginner, find and

of simply handing over a box and
we can pass on [o you.
insure that should your
nded warranties

The model 400 has 16K of RAM and a touch sensitive keyboard.
The 800 madel has a pralessional style typewriter keyboard and a
memory which is wser expandable to 48K. Add disk drives (up ta 4)
and a printer and you have a system of adequate power for busingss uses.
EXCVAT | INC VAT
ATARI 00 16X COMPUTER (EXPANDAELE) . £434.70 (£499.90
ATARI 410 PROGRAM RECORDER ; £4348 | £50000
ATARI 300 DISKDRIVE . . .. | £260.83 |E299.95
ATARIBZ2 THERMAL PRINTER _ - . . . _ . ... L2043 | £264.99
ATARI 850 INTERFACE FOR DOT MATRLC PRINTER . | £117.39 | E134.93
ATAR1 16K RAM EXPANSION FOR 800 .. .| ES6.52 | £64.99
ATARI GAMES PADDLES{PAIR) . . . . . ... ... E12.13 | E13.93
ATARI GAMES JOYSTICKS (PAIRY . . . _ . __ .. £12.13 | £1335
ATARI THERMAL PRINT PAPER (ZROLLS). . . . . . £348 £4.00
ATARI BLANK DISKETTES(5) . _ . 2 o £13.91 | £1599
SOFTWARE
INVITATION TO PROGRAMMING (1) . . . . . .. .. £§3.487 | £15.95
INVITATION TO PROGRAMMING (3) . .. . _ .. .| £1995 | £22.95
CONVERSATIONALFREMCH . . . ... ... L £3474 | £3995
CONVERSATIONALGERMAN. _ _ . . . . . .. £3474 | £39.95
CONVERSATIONALITALBAN |, . . .. ... ... £3474 | £39.85
Deveboped by the Company ATRRI ‘u]u CONVERSATIONAL SPANISH . £3474 | £39.95
Tamous for its TY and arcade MUSIC COMPOSER SR £.26 | £35.85
games the Atari Computers have TOUCHTYPING . . A1 el 2 E1387 | £15.95
sugerd colour graphics and £ 2 1 7 3 0 [ L ] e e R AN £2604 | £29.95
facilities for the manipalation of e MISSILECOMMAND . . . .. .. .o £25.04 | £29.95
wisuals on the screen. PACKMAN . | . Sh s Msnmrona anll S 1) £36.04 | £29.95
In- busikt “player-missile- £249901IN [}_'IM‘[J SPACE INVADERS : £26.04 | £29.95
praphics” enable the user to SIAR AR RS S s b it b e alwitar £26.04 | £29.95
compose games to very professional standards. Any key on the keyboard  SUPERBREAK-DUT .. . . . .. . ... .. £21.30 | £24.50
can he made to produce any character the user wishes on the sereen. Atari  VIDED EASEL, s : £21.30 | £2450
Computers have an extra microprocessor onboand especially to enable COMPUTER CHESS: . & . .o e o ie s E£21.30 | £24.50
these unigue featores. There are over 200 programmabile colours and LT T e e £1213 | £1395
tores and a wide range of programmabile sounds. WORD PROCESSOR (DISK) £86.91 | £99.95
Plag a “BASIC” eartridge in and you have a comprehensive ASSEMBIYEOMDR - - . ..o i £3474 | £39.95
computer. DE-REATARI. . . Caie .| E17.00;] NoWAT
ALFRETON BASINGSTOKE BRIGHTON DEREY HARROW LOMOOM SE3 MIDOLESBROUEH
Gordan Harwood Fishers Capricom C T Electronics Camera Arts Square Deal McKenna & Brown
BOI T High Street 213 Market Place 1 Qweens Road The Spat {Macro Computer 375 Foolseray Hoad 180 Linthorpe Rosd
Alfreion Derbyshire Basimgstoke Baighton Derby Owiision) New Eltham Maddieshmugh
Tel: 0773 832078 Hants Sussex Tel: 0332 44760 7451 Ann’s Rpad Londan SE9 Tl 0642 248345
ASHFORD Tel: 0256 72079 Tel: 027329634 Hemow Middlesex  Ted: 01 8531516 HEWCASTLE
; i RLATEIN Tel:0I4275459  LONDONWTI Tumers
Ashford Computer Centre BIRMINGHAM CAMBRIDEE Victor Marris Lid Etantiok 201221 Rt Fiar
7 Station Rad Sherwoods KPLtd 340 Argyle Strest HATFIELD m’;ﬁ“ F'“‘mm Eld'un“s‘{g gl
Clarendon Parade Great Westem Arcatde 122 Kings Parade Glasgiw 52 Micro Warld u“m it N |U' .
Ashlond Middleses gismingnam 2 Cambridge Tel; D41 221 8558 2 Crawloed Roag %u:?:?gmlmg 1&:;: 2901
Tel: 07842 44955 Tel: 021 236 7211 el 0223 GBOET Hatfigld Hens = L Ll
BASILDOMN GUILDFORD MACCLESFIELD MEWCASTLE-ON-TYNE
Godlreys EBRADFORD CARDIFF The Mode! Shop LEEDS Camera & Compuler Mewcastie Camera
28-97 Eact Walk Phatozave Raznéall Cox 23 SwanLane Bass & Bligh Centre & Computer Mart
T Cntre 1B Cheapside 18-22 High St Arcade Guidiond & Lower Braggate 118 Milk Street 16 Northumbesdand
Hasd0on Bradrord BOT 4J8 Cardil Swrrey GU1 SED Leeds W Yorkshire  Macclesfield Coun
Essex West Yorkshire Tel- 0272 31960 Tel: 0483 3915 Tel: 0532 45445 Cheshire Newcaatie-onfyme
Tel: 02748 308538 Tel: 0525 27468 Tel: DE3Z 327461

Tel: (1768 289379

The VIC 20 really is COMMODOREVIC 20

extraordinary valie for

It does so much for so litte.
It's fully expandable to

374K user RAM, has a full

sizetypemterkeyboardand | £100 99 INC.VAT |

plugs siraightinto your home TV.

Micro soft ‘BASIC is standard but additional machine

language is availabie via plug in cartridges. There is akso a choice
of other programs for chess, music and languages a5 well 23 games.
Printer disk drive and othes peripherzis, software and books are all

available to further expand your use

AP ST EXCVAT | INCVAT
VICCON cassettewnit . . .. ... ......| £39.00 | £44.95
WVIC Printer (plain paper, tractar) . . . . . . . . . . | £EM0000 |£230.00
VIC Single floppy disc drive (5%a™) . . .. . ... £344.35 (E396.00
3K RAM expansioncartridge. - . _ . . e £26.04 | £29.95
BK RAM expansioncartridge. . .. . ... .. £3909 | £44.95
16K RAM expansioncarfridge . . . .. ... ... §65.17 | EV4.95
Super expander HiRes cartridge . . . .. . . . . £3039 | £34.95
Dottt e e cae| EBEZ | ET.SO
Bames paddles (pair) c.o| £1174 ] £13.50
GAMES

Programmers Al cartmidge. . . . . ... ... .. £30.39 | E34.95
Machine Code Monilor castidge . . . . ... .. £30.39 | E34.95
Introduction to Basic (1). . . . . . . £1300 | £14.95
Avenger"(ROM) . . ........... : 1735 | £19.95
“Star Battle“(ROMD . . - . - oL o £17.35 | £19.95
~Jelly Monsters™ (ROM), . . . . ... ... ... £17.35 | £19.95
“Super Lander™ (ROM) . . . . £17.35 | £15.35
“Road Race™ (ROM). . . . .. .. i £17.35 | £19.85
“RatRace™ (ROM). . . . . : e .| EN7.35 | E1D85
“BlMZ” cassette . . . . ... S = £434 E£4.99
BOOKS

Learn Compiter Programming with the

Commodare VIC. . . . £1.95 | MNoVAT
e T T e e E10.00 | MNoWAT
VIC 20 Programmers Reference Guade. . . . . .| E14.95 | MoWAT
VIC ComputingMagazing . . . ... .......| £0.85 | MoWVAT

ACCESSO

Prince PC3 - 12° Green Manitar. SPECIALPRICE | £8601 | £99.95
SANYD

Slim 36 Cassette Recorder (foruse with Nascom). | £2604 | £29.85
CTT 0614 Cobour TV St . . . ... .- .. .. £199.96 |£229.95
ACCUTRAK

[ T L e P ot M43 | E0.50
Single sided, double density disks (for

Commodore, Atari, Apple, Tandyete). . . . . Lo L0 5185
Douhle sided, double density deskcs (for Sharp

and Soperboaial: et e it e £247 £330
Single sided. double density, double track

disks (for Nascom and Commodore 8050). . . . £2.30 | E2B5
Disk Bank Interlocking cases for diskettes. _ £391 £4.50
Disk head cleaner ci.oao| E13D0 | E14.95
Single part 1™ x %" ponter paper, boxof

2200 sheets . L i £10.39 | £11.95
NOTTINGHAM WALLINGTON WIEAN

Cameo Computers Surmey Micro Systems L1d  Wilding Ltd

BI9rED Trindy Walk 53 Woadcote Road Ti Mesnes 5t
hottingham Wallingeon Wigan

Tel: D602 47032 Surmey Lancs

READING Tel: 01647 5636 Tel, 1942 44387
Daved Saungers WATFORD 'WOKINE

Computer Centee SRS Micrasystems Ltd Haspers

B Yield Hall Place 94 The Parade Ti-73 Commercial Way
Reading High Strest Walking

Betks Watford Surrey

Tel: 07 34 580719 Herts Tel: D4862 61061
TEDDINGTON Tel: D323 26602 WORCESTER
“Andrews” WEST BROMWICH Dirvid Waring Ltd

49 Broad Streel Bedl & Jones 1Marmion House
Teddington 33 Oueens Square High Street
Middlesex West Bromwich Warcester

Tel: M 377 4716 Ted: 0 553 0820




won’t be beate
on prices. y» gy them!.

I'ICI.I'COI‘I‘I SHARP .,

The MZBOA is the newcomer Lo the Sharp range THE
with the serious user very much in mind in the design. MZB A

& complete stand-alone 48K system incorporating
green display screen. The "BASIC” conlains a number of very

2 profiled typewmter keyhoard with numeric pad and a 9%

: useful additions over the
: el oo SHARP MZ80A
2 A fullline up of peripherals

! further add to the ver-
satility of this machine.
INCLUDES £75 OF FREE I
IIiness £548.99 INC.VAT
SHARF PERIPHERALS FOR MZB0A EXCVAT | INC VAT -
* Twin floppy diskwnit (5%~) , . . .| £590.00 |£678.50
= Single floppy disk unit : <. .| Z40000 [E460.00
3 Foppydiskinterface cand -~ -| E100.00 [E115.00 —V Excvar | mecwar
% Aoppydisk cable. . Tt coo| E2400 | E27.50  PCIZN Cassetee and printeriterdace . . . .. ... | 55083 | £E69.95

| # Master dickette and manual . . . £31.00 | £35.66  pCiS00 Computer . . . .. .. ... ... ... | BT |E16995

| 4 B0 cal printering, cable, /0 card and 30M . EA1500 |E4T7 25 PC 1500 Printer/cassette mgﬂ'm ___________ £130.7 [(E149.95
# B0 cal friction printer, 170 card and ROM, £47500 |£546.25 PCIS00 4K RAMupgrade _ . . . . . . . . . . £4343 | £E49.95
# 132 col printec ing. cabie. 170 card and ROM £34500 |£971.75 SHARP PERIPHERALS FOR M7BOK
* Expansion unit (required for disk drive and! % Twin lmwymunn{ﬁl.ﬂ.'}mlmmfﬂ cad, 70240 |E80T 85

orprinter). . . . . E100.00° |£175.00 diskerte, manualand cable . . . . oo | B3RO |E43575 |
# Universal interface card . ; .| £4500 | ESLYS o Dotmatrixprinter . . . .
# Aszembiler tapes and manual .. .| E4200 | £48.30 s Expansioninterface treqmmdwmummm] £9600 [E110.40
# FOOS T o T - -| EBS.00 | E9TTS Machine code |anguagwpemdnmual e E1757 | £20.28
& MZOOK to MZ80A converter fape . . . -l £10,00 | £11.50 % Assembler tapes and manual e -] %00 | £E41.40
Hand held computers fram Sharp give you 2 pocket genius at your FPBasicoompler. . ... .. £4000 | E46.D0
rommand. We seil the well established PCIZH 2nd the new 1500 % Pascal ; : ....| Ed0po | £4E.00
The PCI2N packs high parformance functions with Basic language # Double precisionbasic. . . . . . ...

mto a slim, compact bady. You can extend your PRIZH with 3 cassette
interface of printer/cassette interface

The new PC 1500 takes technology close to personal computer abdity.
Its compact hody kas 16X bytes of ROM and 3 5K bytes of RAM. With an
extended alpha basic pumeric. You can then go further with the 4K or 8K
RAM upgrades. There’s also, for the firsttime in hand held computers, 3
four colour graphic printer or 8 combined printer and cassette interface.
PCI211 Computer. . . . . . 3 T LE500 | ET4TS
PCIIM Cassetteinterdace . Ceeol EILDE | E12.95

Just arriving very limited
guantities of the ‘Magic’

Sensational Value at

_ TheHascomisa THE NASCOM
Srtish designed and built — «SPECIAL EDITION'

microcomputer and one

of the first home micros

to appear in this country,

some five years ago,
Since then, it has

been developed into one £494.44 IHEVM

of the most powerful and expandahle systems around.

It can have up to 206K onboard memory, combined
with superb colour graphics, disk drives, printers and various
input/ output facilities can be added.

Such is the versatility of this micro that it has been
adopted for numerous commercial applications including
batel booking systems, blood grouping, weaponry and

satellite tracking. = : £1 73 48
Previously looked upon as a machine for the 7 = n

knowledgeable hobhyist only Spectrum now bring you the ‘We stock an extensive range of boaks to help you. 1
uppmtlflflgﬂy to !mh:?: upon this remarkable sphere of Here are just a few to whet your appetite, | ﬁg_g.SE INC.VAT |
computing in the easiest possible way. A ready to plugin CP-'M HandBook . . . ol : Lo £11.50 . :
and use ‘SPECIAL EDITION' Nascom programmable in DOWT 375 s R = ssss | € |} Also the first of the Cartridges from
machine code or BASIC is now availabie from us. PI'UE’fiﬂ'lﬂ"'ngthe TR e | e | 2 m
If you are serious aboul computing the *SPECIAL EDITION' Programming I‘IB‘EEW e R
is your starter pack. The initial machine provides 8K of "’"';:E';:‘ ol Pl ot ki | T AT (= £1 wr_ |
memory but a simple plug in hoard upgrades your ?E :}I rggf:ﬁ: ([;':_"Eid'“”"} : : Eg:: = C ttes f
computer o 56K, RE T P e E asseties irom

1 EXCVAT | INC VAT Basic BASIC. . . . . . ST e | EmEs | o
THENASCOM ‘SPECIALEDITION’ . . . . | £42995 |£494.44 BASIC ComputerBames . .. .. ... 5695 | =
"SPECIAL EDITION’ 48K RAM BOARD . . | £13000 14550 BASIC Computer Programs for Business (VOLT . . . . | £8.55 £7.95

Spectrum Computer Centres
operate onan Bxciusu;:lﬁ ?&ea !
i out ou

nd if you would like to know more &
g?;::spa cuntggt Mike Stem or Alan Wamen now on

Spectnm (UK} Limited, Unit 6.

AmacvughTrading B Estate,
(072] , Eﬁﬁ " LM:I'I’TE F?:au 5t Albans. Heds.

PUTER GROUP |
! = E of going to press. E.&D.E COM




EVERY THING
SPECTRUM

OFFER...PLUS

SHARP [ EXCVAT INC VAT

Mascom 3 48K

Computer £495.00 £573.85

Mascom RAM B 16K

The MZ 808 and 2 full range | Board (ki)

of peripherals. | Mascom RAMB 16K
Board (bullt) Ci00.00£115.00

Additional 16K RAM £15.00 £17.25
APPLE
Apple Il and IIl Computer Systems (n

We have in stock the full range listed
by Spectrum.

£80.00 £92.00

Additional 32K RAM £30.00 £34.50
| 48K Add-onMemery Board
for *3pecial Edition" £120.00£149.50

stock and we are an authorised Service /0 Board (kit) £45.00 £51.75
Cenire far Apple. | PIO Oprion £12.00 £13.80
We are an appointed dealer | CTC Option £14.00 £16.10
for Jarman Business Systems ‘ LIART Option £16.00 £18.40

Mascom Single Diisk
| Drive inc FDC Card E470.00 £540.50

STOP PRESS!

Scoop purchase of
manufacturers final stock.
NASCOM IMP Printer complete
with ‘IMPRINT' ROM.

Previously £325 plus VAT.

NASCOM

EXC VAT ING VAT
Mascam 2 (ki) Mo user RAM

23500 E258.75
Mascom 2 {buslt) Mo user RAM |

£285.00£327.75
MNascom Power Supply (kit)

£35.00 £40.25
Mascom Micro-ed 8K Compurer

£399.00 £458.85 | Mo £199.95 exc. VAT,

Masearn “Special Edition™”
Bx. Computer

£479.95 £494.44 | £2129.95 inc. VAT.

SRS MICROSYSTEMS

‘ 94 The Parade, High Street, Watford, Herts.
Telephone (0923) 26603,

YOU'LL VALUE OUR EXPERIENCE, YTOU'LL
WALUE OUR PRICES. FREE SECURICOR DE-
LIVERY OR POST OMN ORDERS OVER £50
Kecn prices and knowledpeable siafl have created 3 need for bapper ana bener
nirw premsises in YWatford. Accest & Barcliylird weliome

THESYMBOL OF VALUE

Keyhoard with
Electronics
for ZX81

A full-size, full-travel 43-key keyboard that’s simple to add to your ZX81 and
requires no saldering in the ZX81.

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2"
single key selections making entry far easier.

Powered from ZX81's own standard power supply—with special adaptor supplied.
Two-colour proint for key caps.
Amazing low price only £19.95 incl. VAT and carriage.

Order As LWT2P

Full details in the June 1982 issue of “Eectronics -The Maplin Magazine” on sale
at all good newsagents price B0p. In case of difficutty send 60p to address below,
or £2.40 for annual subseription (4 issues!.

INTURPLINN c.cccronc suopres e

P.0. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911

Retail shops at
159 King St., Hammersmith, London W6, Tel 01-748 0926

Lynton Square, Perry Barr, Birmingham. Tel: {021) 356 7292

Hire purchaie and part exchange available E. 8 CLE.

284 London Road, Westcliff-on-Sea, Essex. Tel (0702) 554000

I [Shops closed Mondays). All mail to Rayleigh address.
=

.c.. e

PERSONAL SOFTWARE SERVICES, 112 OLIVER STREET, COVENTRY CV6 5FE.

e

ZX81
16K

SOFTWARE ¥54i¢,,

AS PART OF OUR CONTINUING POLICY OF UNBEATABLE VALUE FOR MONEY, WE ARE OFFERING FOR THIS MONTH ONLY OUR
RANGE OF PROGRAMS IN PACKAGE FORM AT UNBELIEVABLE PRICES.

Includes PUCKMAN and MAZE
*#STAR PACK*® DRAG RACER. These are the best
arcade games available and are written in superfast machine code
10 give unbelievably good results — a brilliant package — highly
TECOMMENTEO ... i s iivu e nsistasastaanan s nnnnes s mrmamann £4.95

All the best space games in one
*SPACE PACK* package — includes SPACE
DEFENDER, STAR TREK, ALIEN and TAILGUNNER. Amazing
T T e T e e R Ay e 2 B )

An excellent selection of games
#¥GAMES PACK?* inciuding GRAND PRIX,
NIGHTMARE PARK, SUPER-BREAKOUT (M/C) and HIGH RISE
(e el S L e e e 7

ZX COMPILER
#*PROGRAMMERS PACK 1%  and ENHANCED
BASIC — The compiler has helped many people write in

MACHINE CODE — ENHANCED BASIC takes the strain our of
programming. Some of its many features include auto
renumbering, block deletion ete. .....covveeiininieianee £4.95

WORDFIX and
#*PROGRAMMERS PACK 2% Grarix. A
complete image plus text manipulation system. Essential for those
who need complex images or texts in their programs.......... £4.95

Includes STOCKS & SHARES,
¥GAMES PACK 2% greakouT (M/C), DAY AT
THE RACES, PONTOON and TOWERS of HANOIL CQuality
PIOQraMmS at & Crazy PIICE wvueesrreeresmmnmannsaesnsanan s saastnsnns £4.95

THESE PACKAGES ARE ALL AVAILABLE AT £4.95 EACH, £6.95 FOR TWO OR £8.50 FOR THREE.

ALL PRICES ARE INCLUSIVE OF VAT AND CARRIAGE BY RETURN OF POST.
SEND CHEQUE/PO TO: PSS, 112 OLIVER STREET, COVENTRY, CVE 5FE. OR 5
CATALOGUE.

*STOP PRESS* NOW AVAILABLE — ‘OSAVE THE HARDWARE/SOFTWARE COMBINATION PACKAGE THAT LETS YOU LOAD
AND SAVE A FULL 16K IN ONLY 26 SECONDS AND FOR LESS THAN £20.00. SAE FOR DETAILS.

EMD TWO 18T CLASS STAMPS FOR A COPY OF OUR FULLY DETAILED

10 YOUR COMPUTER, SEFTEMBER 1982

.



The very first, perfect arcade
quality Machine Code game
on cassette for the sensational

_SINCIAR

STAHTIEK. —— e 500 MULTIFILE £17.50

ZXAS ASSEMELER £5.00 DICTATOR _______ '~ P800
ZXDEDEBUGGER _ £500 CONSTELLATION ________ £8.00
= ZXTETOOLKIT ___  £6.00 PROGRAM PACKS I1-8 each __£4.00

§B/B/C[GH

Th.? very first, powerful emd exciting chess game for
= the BBC Micro. One thousand levels of play, plus

®  many options including setting up board for chess
p:ﬁb!ama. saving games on tape eic. Deals with
castling ard en passant El 150 inclusive

SPACEWARP _  £1150

SPACEPIRATES  ___ £3.00
POLARIS £8.00
MULTIFILE _________ £25.00
BACEGAMMON ____ £8.00
GOLF £7.00

eHS

RNO'I'HER\'ICII\ITHEWELLE‘?I}IJ

VICGAMMON
VIC PANIC E?.Bﬂ
VIC COSMIADS £7.00

VICASTEROIDS ___________ £7.00

ATOM ee—"

INVADERS _ °  £8.00 FRUIT MACHINE
CHESS £9.00 PINBALL

! 747 FLIGHT STIMULATION __ £8.00 LABYRINTH
GALAXIANS _  £8.00 LUNAR LANDER

BREAKOUT £4.00 GOLF £5.00
ALL PRICES INCLUDE POSTAGE

g =
t J! e TN ——

ORDER Y OURS TODAY' s :
= l [er lose cheque/P.O. for

' OR Please debit my Access 5224
BARCLAYCARD 4329 v Expiry dete

|

IN{me I
' e e |

i

L1

i
it

i

i

I
I

!
I}
III
|

Address ..

m 1
[l
||||mmn

m
I
m
Il
i

E———= Diealers Discount Available ooe

ACCESS, BARCLAYCARD ORDERS WELCOME ON 24hr YC-9-82
BANSAPHONE 051-227 2642 or mail to

BUG-BYTE SOFTWARE, ==
FREEPOST, (Mo stamp req) ¥TSA l

LIVERPOOL L3 3AB. =
BUG-BYTE SOFTWARE. FREEPOST (Mo Siamp req) LIVERPOOL L3 3AR. L - O O O S S S S S O S S - ol

ZX81..SPECTRUM..B.B.C. MICRO..ATOM..VIC
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New 2X8I1 Software

A whole new range of software for
the Sinclair ZX81 Personal Computer
is now available — direct from Sinclair.
Produced by ICL and Psion, these
really excellent cassettes cover
games, education, and business/
household management.

Some of the more elaborate pro-
grams can only be run on a ZxX81
augmented by the ZX 16K RAM pack.
(The description of each cassette
makes it clear what hardware is
required.)) The RAM pack provides 16-
times more memory in one complete
module, and simply plugs into the rear
of a ZX81. And the price has just been
dramatically reduced to only £29.95.

The Sinclair ZX Printer offer full
alphanumerics 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 instructions. So now you can
print out your results for a permanent
record. The ZX Printer plugs into the
rear of your ZX81, and you can
connect a RAM pack as well.

Games

Cassette G1: Super Programs 1 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Invasion from Jupiter.
Skittles. Magic Square. Doodle. Kim.
Liquid Capacity.

Description — Five games programs
plus easy conversion between pints/
gallons and litres.

Cassette G2: Super Programs 2 (ICL)
Hardware required — ZX81.

Price — £4 95.

Programs - Rings around Saturn.
Secret Code. Mindboggling. Silhouette.
Memory Test. Metric conversion.
Description — Five games plus easy
conversion between inches/feet/yards
and centimetres/metres.

Cassette G3: Super Programs 3 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Train Race. Challenge.
Secret Message. Mind that Meteor.
Character Doodle. Currency Conversion.
Description — Fives games plus currency
conversion at will - for example,
dollars to pounds.

Cassette G4: Super Programs 4 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Down Under. Submarines.
Doodling with Graphics. The Invisible
Invader. Reaction. Petrol.

Description — Five games plus easy
conversion between miles per gallon
and European fuel consumption figures.

12 ¥YOUR COMPUTER, SEFTEMBER 1982

Cassette G5: Super Programs 5 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Martian Knock Out.
Graffiti. Find the Mate.
Labyrinth. Drop a Brick.
Continental.
Description = Five
games plus easy
conversion

between English and
continental dress sizes.

Cassette GB:

Super Programs 6 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Galactic Invasion, Journey
into Danger. Create. Nine Hole Golf.
Solitaire. Daylight Robbery.
Description — Six games making full use
of the ZX81's moving graphics capability.

Cassette G7: Super Programs 7 (ICL)
Hardware required — ZX81.

Price: — £4.95.

Programs — Racetrack. Chase. NIM.
Tower of Hanoi. Docking the Spaceship.
Golf.

Description — Six games including the
fascinating Tower of Hanoi problem.

Cassette G8: Super Programs 8 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Star Trail (plus blank tape on
side 2).

Description — Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon menace?

Cassette G9: Biorhythms (ICL)
Hardware required = ZX81 1+ 16K RAM.
Price — £6.95.

Pragrams — What are Biorhythms?
Your Biohythms.

Description — When will you be at your
peak (and trough) physically,
emotionally, and intellectually?

Cassette G10: Backgammon (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Programs — Backgammon. Dice.
Description — A great program, using
fast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette Gi1: Chess (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Chess, Chess Clock.
Description — Fast, efficient machine
code, a graphic display of the board and
pieces, plus six levels of ability, combine
to make this one of the best chess pro-
grams available. The Chess Clock
program can be used atany time.

Cassette G12:
Fantasy Games (Psion)
Hardware required — ZX81 (or ZX80

with 8K BASIC ROM) + 16K RAM.

Price — £4.75.

Programs — Perilous Swamp. Sorcerer’s
Island.

Description — Perilous Swamp: rescue
a beautiful princess from the evil wizard.
Sorcerer's Island: you're marooned. To
escape, you'll probably need the help
of the Grand Sorcerer.

Cassetie G13:

Space Raiders and Bomber (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £3.95.

Programs — Space Raiders. Bomber.
Description — Space Raiders is the ZX81
version of the popular pub game.
Bomber: destroy a city before you hita
sky-scraper.

Cassette G14: Flight Simulation (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Program — Flight Simulation (plus blank
tape on side 2).

Description — Simulates a highly
manoeuvrable light aircraft with full
controls, instrumentation, a view through
the cockpit window, and navigational
aids. Happy landings!

Education

Cassette E1: Fun to Learn series -
English Literature 1(ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Novelists. Authors.
Description — Who wrote ‘Robinson
Crusoe'? Which novelist do you
associate with Father Brown?

Cassette E2: Fun to Learn series -
English Literature 2 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Poets, Playwrights. Modern
Authors.

Description — Who wrote ‘Song of the
Shirt'? Which playwright also played
cricket for England?



series — Geography 1 (ICL)
Hardware required — ZX81 +
16K RAM.

Price — £6.95.

Programs — Towns in England and
Wales. Countries and Capitals of Europe.
Description — The computer shows you
amap and a list of towns. You locate
the towns correctly. Or the computer
challenges you to name a pinpointed
location.

Cassette E4: Fun to Learn series —
History 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Events in British History.
British Monarchs.

Description — From 1066 to 1981, find
out when important events occurred.
Recognise monarchs in an identity
parade.

Cassette E5: Fun to Learn series -
Mathematics 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Addition/Subtraction.
Multiplication/Division.

Description — Questions and answers

Cassetie E3: Fun to Learn

Business/household
Cassette B1: The Collector's Pack (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Collector’s Pack, plus blank

tape orside 2 forprogram/datastorage.

Description — This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of

up to 6 different items on one cassette.

Keep your records up to date and
sorted into order.

Cassetie B2: The Club Record
Controlier (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Club Record Controller plus
blank tape on side 2 for program/data
storage.

Description — Enables clubs to hold
records of up to 100 members on one

cassette. Allows for names, addresses,

‘phone numbers plus five lots of
additional information — eg type of
membership.

Cassette B3: VU-CALC (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £7.95.

Program - VU-CALC.

Description — Turns your ZX81into an
immensely powerful analysis chart.
VU-CALC constructs, generates and
calculates large tables for applications
such as financial analysis, budget
sheets, and projections. Complete with
full instructions.

Cassette B4: VU-FILE (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £7.95.

Programs — VU-FILE. Examples.
Description — A general-purpose infor-
mation storage and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or ciub
memberships, keep track of your
accounts, or as a telephone directory.

How to order

Simply use the FREEPOST order
form below and either enclose a
cheque or give us your credit card
number. Credit card holders can order
by phone - simply call Camberley
(0278) 66104 or 21282 during office
hours. Either way, please allow up to
28 days for delivery, and there's a
14-day money-back option, of course.

Sincl=ir-
Z X8I

SOFTWARE

Sinclair Research Lid,

Stanhope Road, Camberley, Surrey,
GU15 3PS.

Tel: Camberley (0276) 66104 & 21282.

I To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.
Please send me the items | have indicated below.

on basic mathematics at different
levels of difficulty. I % P | T |
Cassette E6: Fun to Learn series — l Qty | Cassette Code | price |Total| :ﬂh- Cassette Code | price |Total I
Music 1 (ICL) Gi: Super Programs 1 | 30 |£a95 _! | | E2: English Literature 2 45 | £895
Hardware required — ZX81 + 16K RAM. l | | G2:SuperPrograms 2 } 31 |£495 | E3: Geography 1 46 | £695 ’
Price — £6.95. G3: Super Programs 3 | 32 [£4.95] | E4: History 1 irF 3 47 | £6895
Programs — Composers. Musicians. | 3. Super Progravms & 33 | £495 = Rihematc 8 869 |
Desc”—pﬁon B Which Enstrumerﬂ dOES =2 Ga Supe.f Programs 5 4 |g485 = E&: Musuz.‘l 49 | £6485
James Galway play? Who composed I G8: Super Programs 6 35 .&‘.4.9&'_; E7:Inventions 1 50 | £695 |
‘Pater Grimes'? | | GT:Super Programs 7 36 'Ed.Qal I E8:Spellingl | 51 |£695 I
: | | GB: Super Programs & 37 | £485 B1: Oollec!ors?ack | 52 | £085
::assa_ﬂe E;'ﬂ Féﬂ to Learn series - ' | | G9:Biomythms 38 |£695 | B2: Club Record Controller | 53 | £9.05 I
nventions G10: Backgammon 3 |e595 B3 VU-CALC 54 | £785
Hardware required — ZX81 + 16K RAM. | | | @t:chess 40 |£6.95 | BavuFiE 55 |£795 | |
Frice — £6.95. | G12: Fantasy Games 41 |£475 | 2% 16K RAM pack 18 |£2095
Programs - Inventions before 1850. | |G13:5pace Raiders& Bomber| 42 |£395 | |ZxPrinter 27 |gsees| I
Inventions since 1850. | | G14: Flight Simulation | 43 |z59s5| | Post & packing —
Description - Who invented television? | | | E1English Literature 1 | 42 |cess] | ulyEondeThardyar £295 | ‘ l
What was the ‘dangerous Lucifer'? l = TOTALE
gm‘;ﬁ.f%lzu“ to Learn series - I enclose a chegue/postal order to Sinclair Research Ltd for £ S l
Al | Flease charge my *Access/Barclaycard/Trustcard no. I
gﬁégki&é‘%rgguﬁﬂd ZX81+ 16K RAM. I *Please delete as applicable. yl_]. e T R e [ i e
Programs — Series A1-A15. Series B1-B15. ' M/ MFSJ‘MISS il o] O e 5 50 U 550/ (5 J o O P 8, (8 o |
Description - Listen to the word spoken l ddress 1 e ] ] R P g S | b ) ] L =) I
on your tape recorder, then spell it out [ o] | e T (2| [ i e ] ) e P
onyour ZX81. 300 words in total | | i | e o R A T S
suitable for 6-11 year olds. e — - s |
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Tim Hartnell's previous books have been warmly welcomed by the computer press:
“. .. This is undoubtedly the book to read . . .” Personal Computer World
“. .. Abook to be recommended . . .”Computing Today

The book

you’ve been
waiting for!

This is a book that will allow you to make
the most of the ZX Spectrum — a book
that will lead to you ‘expert programmer
status within weeks.

There are two major sections — the
first for those who have no previous
experience of computer programming,
and the second containing advanced
material for really powerful
programming. Ail sections of the book
make good use of the full eight colours,
sound generation and high-resolution
graphics. You're also shown how to
make the most of Sinclair BASIC
features such as DEF FN, SCREENS,
MERGE and FLASH.

Key features of ‘Programming

Your ZX Spectrum’

@ Using the colour effectively —
BRIGHT, FLASH, INVERSE and
more.

® Sound — there's more to the BEEP
than meets the ear.

® Finding your way around the
keyboard, the use of every keyword,
command and function.

® High resolution graphics — how to
use them for stunning displays, how
to create your own version of the
famous arcade game ‘Pacman’ with
user-defined graphics.

® The ZX Spectrum has the full ASC11
character set and this book includes
a word processor program to make
best use of it.

® The Spectrum LOAD and SAVE is
highly reliable. and the MERGE and
VERIFY features increase its
flexibility. Programming Your ZX
Spectrum cutlines simple ways to
ensure you never lose a program.

234
PAGES !

The ZX Printer

All program listings are dumped
direct from the ZX Spectrum, so all
programs are guaranteed to run.

Interface
Publications

The UK’s leading
publisher of
proven

The Microdrive

An appendix to this bock details the
commands needed to use your ZX
Spectrum with the Microdrive
microfloppy so you'll be ready when it
comes on the market

Interface,

Dept. vc microcomputer
44-46 Earls Court Road,
London, W8 6EJ bOOkS

Interface. 44-46 Earls Court Road, London W 6EJ | | Pascal for Human Beings — Rusten

Please send me the fallowing; £4.95

i1 Programming Your Z¥ Spectum — Hartnetivucnes. B BC Micro

5 E685 ) Let Your BEC Micro Teach You to P =

{1 G aiting eauinted wilt T — Haoa ] ;ar:nzlr;r ICro Feach You 1o Frogram =
€535 () The BBC Micro Revealed — Rustor =K

{ } Mastening Machine Code on your ZX81 — Baker I EEpes ki £7 a5

£7.50
{1 20 Simple Elactranic Projects for the ZX81 —
Adams £E45
L1 24 Amazing Games for the 1K ZX81 — Gourlay
£4.95
[} <% Exploswe Games forthe ZX81 — edited Hartnel| Adcress

£585

Total enclosed €

MNamea

YOUR COMPUTER
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 29 A

ATARI PRICES REDUCED

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400 300
personal computers. We believe that the Atari at its
new price will bacome the U.K.'s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally wril-
ten games and utility programs, same are listed
below. Complete the reply coupon and we'll send
you full details. Alternatively give us a ring on 01-301
1111 6r 01-308 1111,

atarl a0 £199
ATARI 400 £2/8
atariso0 £A44G

400/800 SOFTWARE & PERIPHERALS

Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic
Prograrmming cartridge (E35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with & selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as wall as details on our users club.

THE FOLLOWING 1S JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES Mounia Shodt BUSINESS DYNACDMP Maths-Tac-Tos Scrsm Castle Sleaty dahventurs  lewbeakar PEOGRAMMING
Cables Huarguard Calcislazor Alpha Fighter Metric & Prob Solvg  Staves & Gapitals Centurion Salltaire Mission Azteraid AIDS from aar:
Cagsrineg Star Flite Detabase Massgernt  Chompeio Mgt Touch Typing Chacker King Space Chase MouikEtEack Me‘-nhmqm
Dighetics Surusey Gl Dration Maker Crystals Music Terms/Natain Chinese Puzzle Space Trek Threthald Cembier (AFX]
Soysticks Graph it Foree Fie Whsical Compuier 1 SOFTWARE  Codecracker Sultan: Palace UlyssesiGolden FI Microsalt Baric
Le Stick - Joyitick  ALUTOMATED Irmvcrieing Intruder Alert My First Alphabet ! Coemady Digkatte Tact Trok Wizaid & Princiss Pascal {APX]
Mite Supplies IMULA TIONS Labrarinn Manarch Bumbses Bl Crinbage) Do D Poker T Pilon [Congumerd
Paddics rash Crumble Cmp  Mar: & Losn anad  Moorprobes Palycalc Cog Daze Wizards Gald PERIPHERALS Piloy [Educator)
Datestongs of Ayn  Nominal Ledger Moving Mare Presidents Of US| Eurcpean Scene Ji Dominotion Wirards Revenge Cenwronics Printar:.  Prograenming Kit
ADVENTURE INT Dragons Eve Payrali Maminoes Jigsaw Cluiz Mester Hickory Dickary Dirwarshill itk Drive
ot Adsens Adv.  [nvasion Drion Personal Finl Mgmt  Firgs of The Emp Starware Humpty Dumpry  Eastess Front ENTERTAINMENT Epsom Prinsers SANTA CRUZ
No i Ahenturcind Puserage Lidar Space Tilg Steree 30 Grophics  Jumbo Jet Lander  Galahod & Hoby Grl  {rom ATARL Pregram Riecorder  Bagecs of Animation
Pirate Adv Fy Saler Ledger Space Trap Throe B Math 8ys  Srooker & Billiards  Graphics/Sound AgTEfo RSTIZ Inserface Bobs Basiness
Mission Imp  Star Wasrior Srarigties 1 Srud Poker Widhoo Math Flash Submaese Comendr M0 Baskeinall Thermal Printer Dislay Litts
Voodes Cast - Temple of dpsha Srack Cantrod Triple Blozkase Wenrdrma ker Super Cuber B Tilt  Jukebax Blackack 16K Memory BAM  Graphizs Macking
Thir Count Upper Fesches Apg - Tolalink 1 Toufaernant Poal Lookahead Centipee T2 Memory AAM  Kids 1 & T
Strarge Ody Vitatale EDUCATION EDUCATION Memary Maeh Chaiz Horizenial Scroliing
Mystery Fun  BODES Wieskly Planner Heam AP from ATARE ENTERTAINMENT Mides Towch Entectainmen: Kit  PERSOMAL INT Migtter Mainipry Map
Pyramid of O Badsz Rl Manual Word Procsioos Algicalc Conw Fremsh from aPX NERD LT Migslle Command Trom APX Bdini Word Processaor
Ghost Town  Compute Atari DDS Atlss of Canada Cony Germen Alven Ega Ot/ Heawitrer Pac Man At Music Systom Page Flipping
Mo 10 Sav lslsd 1 Compute Bk Atare  CRYSTALWARE  Cubliyboiss Conv hadian Anchill Praschool Games Space [nvaders Barnner Generator  Player Missite Gr
Mo 11 Sgv lsfand 2 Compute Magazing  Beasath Tha Pyram  Elementary Biclogy  Cony Spanish Arank Pro. Bowding Sear Agadirg Blackjack Turor Player Piams
Mo 12 Golden Voy  De He Arri Fantosyland 2041 Frogmaster Enangy Came Aualanche Pughawer Super Breakour Going To The Doge  Sounds
Angle Worms DOS Unilities List  Galactic Quest Hickory Dickary Europesn C & Caps Babel Habborz Video Easel Keybosod Organ Vertical Scrolling
Dediecrion: DOSZ Manual Hoisse OF Ushar Inst Comprg Dem Hpngmsn Blackiack Casing Aewmrsi il More Code Tutor
Galactic Empire Mise Anwi Book: Swncly OF Mars Lemonade Irvit To Prog 1/2/2  Block Buster Salmon Bun OM LINE SYSTEMS Fersons! Fitness Prg SILICA CLUSG
Galectic Trader Op Sysem Ligting  Waterloo Lertprman Kingdom Black "Em 747 Landing Simdl  Crastiieg Player Plang Chenr SDO programs
Lunar Langer Wiley Manual Worid War 111 FAspwars Music Compoger Bumaer Pocl Feven Card Swd Frogper Sketchpad write for detaily

FREE LITERATURE

1
| am interested in purchasing an Atari 400/800 computer and
I would like to recaive copies of vour brochures and test repons
| k a5 well & your price list covenng all of the available Hardware
|
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SILICA SHOP LIMITED ' - EI aulll ‘-,."“ Postcode. ...
Bapt VT 05 18 The Mews, Hasharkey Roed, $dcup, Kent DANLDX.
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Probably the fastest microcomputer
in the universe

the JUPITER ACE only £89.95.

Key Features

Revolutionary microcomputer language FORTH.
Full-size moving-key keyboard.

User-defined high-resolution graphics.
Programmable sound generator.

Floating point arithmetic.

Fast cassette interface.

Upper and lower case ascii character set.

24 x 32 character flicker-free display.

The Jupiter Ace uses FORTH

The Ace is set apart from all other personal computers on the
market by its use of a revolutionary language called "FORTH".
Some computer languages aré easy for humans to understand,
others are easy for computers; FORTH is most unusual in being
both. Its underlying principles are so simple that it takes even a
newcomer to computers only a few minutes ta learn how to do
calculations on the Ace, yet the very same principles are powerful
enough to allow you to invent your own extensions to the
language itself.

At the same time, the memory-saving caded form used to store
your programs inside the Ace allows it to obey them very fast —
typically in less than a tenth of the time it would take to do the
same thing using a different language. Amongst other things, this
makes the Ace ideal for games.

FORTH's unigue combination of speed, versatility and ease of
programming has already made it a prime choice for professional
applications as diverse as pub games and radio telescopes, and
gained it an enthusiastic national user group. Now the Jupiter Ace
can bring this addictive language into your own home.

Designed by Jupiter Cantab

Leading computer Designers Richard Altwasser and Steven
Vickers have a reputation for pushing technology forwards. After
playing the major role in creating the ZX Spectrum they formed
Jupiter Cantab to develop their latest brainchild the Jupiter Ace,

16 YOUR COMPUTER, SEPTEMBER 1982

All inclusive Price

For £89.95 you receive your
Jupiter Ace, a mains adaptor, all the
leads needed to connect to most
cassette recorders and T.V.s (colour
or black and white), a software
catalogue and a manual.

The manual is a complete
intraduction to the world of
personal computing and a course in
FORTH programming on the Ace.

Even if you are a complete
newcomer to computers, the
manual will guide you step by step

from first principles to confident

programming.
The price includes postage
packing and V.A.T.

Technical Specification

Hardware

Processor/Memory
ZB80A running at 3.25 MHz.
BK bytes ROM 3K bytes RAM.

Input
40 moving-key keyboard with
auto-repeat on every key.

Qutput

Memory-mapped 32 x 24
character display with high
resolution user graphics. Qutput
to drive normal UHF TV set on
channel 36.

Sound
Provided by internal.
loudspeaker.

Cassette

Load Save & Verify at
1500 baud, separate data
storage.

Software, FORTH

Data Structures

Integer, Floating point and
String data may be held as
constants, variables or arrays
with multiple dimensions and
mixed data types.

Control Stuctures

IF-THEN-ELSE, DO-LOOP,
BEGIN-WHILE-REPEAT, BEGIN-
UNTIL, all may be mixed and
nested to any depth.

Operators
Mathematical + —, X, =.
Logical AND, OR, NOT,
XOR.

Comparison <, >, =.

Program Editing

FORTH words may be listed,
edited and redefined. Comments
are preserved when words are
compiled.

Order Form

The Jupiter Ace is available only by mail order. Please allow up to

|
| 28 days for delivery.

| send cheque or postal order with the form to:—
| JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP

I Please send me:—

(] JUPITER ACE MICROCOMPUTER(S) @ £89.95.

Name. Mr/Mrs/Miss




SEA BATTLE

program Sea Battle i the July

issue contained a few mistakes.
The amended lines should read as:
120 PRINT TABIC-1,20)"< =>""
140 IF Z5="2" THEN D=1
180 IF 25 = "X THEN D=2
154 IF C=37 THEN C =37
190 PRINT TAB{0,23)"BASES

LEFT =":F
212 IF B=20 THEN PRINT TAB
ia,B)" "

42 IF C5="Y" THEN GOTQ 23
430 CLS:PRINT"MORE THAN 10
PLAMES HAVE LANDED™:
GOTO 410
Line 200 should be deleted. There
should not be any space between
Tab and the bracket as shown in the
program.
Lakith Leelasena,
Iiford,

Essex.

ZX DEFECTS

w that I have had my ZX

Spectrum for two weeks [ feel

that I should point out some of its
deficiencies.

First, to only be able to have line
numbers in the range 0,10 9999 is a
serious limitation on a 48K com-
puter. Following the normal con-
vention of line numbering in tens,
this only allows 1,000 lines of code
and, even using some multi-state-
ment lines, this is not enough.

Secondly, to have 1o pull ourt the
car-phone plug each time a program
is saved strikes me 35 a design fault.
Thirdly, the keyboard layour would
be improved by placing both the
shift keys together at the bottom left
of the keyboard. Also vou can never
be sure that the key you have hir has
registered with the micro, and the
red printing on the grey keys is well-
nigh illegible.

M R Farley,
Maidenhead,
Berkshire.

COMPUTER FAIR

n April 1 went to the Compurer
Fair,

A charming young lady accosted
me there.

“A message from Uncle Clive,”
she said

And gave me a leafler before she
fled.

“The Spectrum — what’s that?” I
thought with a smile,

““Another leaflet ro add to my
pile.”

I read it more fully going home on
the rrain,

And shouted “My God! he’s done
it again.”

So I ordered a Spectrum by "phone
on the Sunday,

“Perhaps it will come less than
four weeks from Monday.”

The next week I sold my ZX-81

And sat back and waited for a
Spectrum to come.

I waited and waited for several
weeks more,

And then a white card dropped
through the door.

“Your order is being processed for
despatch.”

On May 26 — I suspected no
catch.

A ‘phone call or two — and when 1
get through —

“There’s a further delay — and
we're sorry too,”

Your Computer — July — on
page 17,

I read about Specirum — but what
does it mean!

*“Sinclair Research say the backlog
is cleared.”
If thar’s so why hasn’t my
Spectrum appeared?
I must be 2 “backlog” — I ordered
so early,
It’s such a long time since I mer
Sinclair's girlie.
Oh what can I do now? —If [
write in verse
They won’t want another so the
delay can't get worse.
I'll chance it — my recorder’s all
dusty,
And what’s more [ think my
Basic’s gone rusty!
D ¥ Shannon,
Bognor Regis,
Sussex.

ALIEN ATTACK

ile there was no actual mistake

in the hex listing for my

program Alien Arwack which

appeared in the July edition of Sofi-

ware File, two bytes are unclear and

I know that some people have had
trouble as a resulr,

Iocarion 16886 should read 9E,
not 98. This affects the movement of
the bullets — they rurn into inverse
division signs and stay off the
bortom of the screen if this location
is inCorrect.

Location 16937 should read B4,
not E4. This affects the working of
the high score. Also, in listing 3, line
12 should read

IF A% =*"" THEN INPUT A%
Fon Fones,
Penylan,
Cardiff.

MACHINE CODE

am pleased to see that a few more
, people have taken the plunge and
are programming their ZX-81s in
machine language — Your Compurer
July 1982. I believe their efforts have
been well rewarded with better
quality programs.

However, I believe that, as well as
increasing the speed of the program,
machine language should also occupy
the ‘smallest amount of memory
possible and, in this context, I think
that the program by D Clancy —
page 91 of the July issue — could
well be improved.

YOUR LETTERS.

The following one-line program
produces exactly the same screen
border and only takes 28 byres. It is

1 BEM YMEZRND LNEI RMDEE =

13077 7;7( RAND TRALT 7
UNPLOT TAN

POKE 16529, 119

POKE 16531, 119

direct commands,

POKE 16538,119
RAND USR 16514

also entered directly from the key-
board with no need for a hex loader.
The kevwords are underlined and
Rand/Unplot are entered by typing
Then Rand/Then Unplot and
rubout the word Then. Perhaps you
would like to convert the statement
back to machine-lanpuage mne-
monics to see how it works.
S A Nicholls,
Kevnsham,
Bristal.

FAST POKES

t long last my Spectrum has
4arri\rtd, only 11 weeks after my
order. Perhaps other lucky Spectrum
owners would like to wy the
following Pokes, which are all
concerned with the keyboard.

Poke 23561,5 — five x 1/50
second — shortens the delay before a
key starts 1o repeat, Poke 23561,255
virmally turns off the repear; and
Poke 23562,1 makes the keys repeat
much faster.

In the main Spectrum manual on
page 138, it suggests Poking 255 into
23609 o make the keyboard beep,
burt I find this slows down the repeat
too much. Instead, Poke 23609,50

which 1 feel gives the best
compromise between speed and
sound.
Stephen J Beus,
Eaton Bray,
Bedfordshire.
CLARIFICATION

ith all due respect 1o Tim

Harmell, his reply to Martin
Kuhn in the July's Response Frame
is inaccurate: there is no need to put
Save “Program Name” in the first
line of the program. In fact there are
ar least two reasons for not putting it
there.

First, you may wish to have one or
more Rems containing machine code
there, Secondly, if the program ends
and you Run, the program will first
uy to Save.

The line, Save “Program Name”
can be put #nywhere provided the
program jumps over it — for
example, with a Goto during
execution, but the simplest system is
0 put it at the end:

9997 STOP [not always needed)

9998 SAVE "PROGRAM NAME”

9393 RUN

Also, Line 9999 can be Goro (line

number) or List or List (Line
number). The Goto is necessary if
you have saved unlisted variables
which will be lost if you Run.

List is sometimes necessary if you
wish certain Rems to be read before
running. You may need to Poke 2
particular value before running or to
read other instructions. The auto-
matic List prevents you from absent-
mindedly running immediately after
loading and is really a more useful
facility than the automatic Run.
Page 110 of the manual covers this
method without the List possibility.

Les Simpson,
Hornchureh,
Essex.

STRONG LINE

ongratulations on your strong
c line July editorial calling on the
computer industry to give mail-order
consumers a fair deal.

The new Supply of Goods and
Services Bill will help  micro-
computer enthusiasts for it is certain
10 become law by the end of this
Parliamentary  session. It makes
consumer rights statutory

That still leaves the problem of the
mail-order company that goes 1o the
wall taking its customers’ money
with it into liquidation.

We are campaigning strongly for
the Customers’ Prepayment (Fro-
tection} Bill, which recently failed in
the Commons, to be reintroduced
next session. Any support from
readers would be most welcome.

Jarner Upward,

Secretary, National Federation
af Consumer Groups,

18 Queen Anne's Gare,
London SW1 94A4.

VIDEO MEMORY

he eventual introduction of the

Sinclair ZX Microdrive for the
Spectrum computer will surely spell
the end for expensive disc drives.
However, 1 believe the furure of
mass-memory storage for computers
will be on conventional video
recorders. These have many of the
advantages of magnetic disc drives,
as well as high-volume sales hence
low production costs.

What the marker needs is a video
recorder which provides for mult-
track audio recording for hi-fi buffs,
an on-line data bus for computers
and a teletext decoder in addition 1o
video recording.

The recorder could store teletext
pages on the tape. The freeze-frame
facility of a video recorder could
provide for on-line storage or
retrieval of information for
computers in a similar way to how
disc drives work. So virtual memory
for computers would not only be
massive but cheap.

R Marsdey,
Wakefteld,
West Yorkshire. [l
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NEWS.

Kenneth Kendall and Acorn take
on the Daleks from America

NEXT TIME you hear a computer talk
it could sound more like a BBC
newsreader than the American Dalek

Micros for
primaries

WITHIN TWO years every primary
school in the land should have a
microcomputer. The Department of
Industry will supply 30 percent of
the purchase cost of a Sinclair
Spectrum, BBC Micro or Research
Machines 380Z from a £9m fund.
Whereas secondary schools were
required to send rwo teachers on a
“‘computer awareness’ course,
primary schools will instead receive
a pack containing a self-study guide,
a microcomputer reader and 20
sample programs on cassette.
Acornsoft has released the first few
programs of what is promised to be
an enormous range of educational
software for the BBC Micro. The
initial programs deal with science,
mathematics and English langnage
and cost £8.65 per cassette and
£13.65 per disc. Acornsoft is ar 4A
Marker Hill, Cambridge CB2 3N].

Worderaft 20 is a Vic-20 version
of a word-processor widely used
on Pet computers. The system
turns the Vic's screen into a
window that can be scrolled up,
down, left and right over the
text. If a typed line is wider than
the screen then the window will
automatically follow it. The user
can manipulate single characters,
words, lines or entire blocks.
Worderaft 20, which includes 8K
extra RAM, is supplied as a plug-
in cartridge for £125 from
Audiogenic, PO Box 88, Reading,
Berkshire.

noises we are accustomed to hearing.

Most currently available speech
chips were developed several years
ago for the American market. Now
Acorn has applied the latest techno-
logy te ex-newsreader Kenneth
Kendall’s voice and produced a BBC
Micro that speaks BBC English.

According 1o one of Acorn’s
engineers this has two advantages:
“First of all it is British English and
secondly the quality is much berter.”
Acorn will make the speech pro-
cessor and a ROM containing useful
words and numbers available in
COctober for less than £30.

Larer in the year they will produce
a second ROM which will allow the
BBC Micro 1o generate flowing
phonetic speech which will sound
remarkably like Kenneth Kendall.

Black and white £90

Pac-Men snap
at Vicmen

ATART'S LAWYERS are snapping at the
heels of Bug-Byte's Viemen. MNow
Vicmen, which is similar to Atari’s
Pac-Man, has been withdrawn from
sale for fear of costly legal proceed-
ings.

Arari knows the profits games like
Space Invaders or Pac-Man can
generate and are keen to prevent
others profiting from their ideas. As
more people learn to use computers
it becomes more difficult to conceal
the secrets of programs from prying
eyes. Now Atari is resorting to legal
action.

Tony Baden of Bug-Byte denies
that Vicmen is a straight copy of
Pac-Man but he is unwilling to
commit limited resources to what
might become a long and invelved
legal batile. “If we had unlimited
funds we would like to fight it.”

Jupiter Ace

goes far faster with Forth

EX-SINCLAIR ENGINEERS Richard
Alvwasser and Stephen Vickers are
launching a new high-resolution
black and white computer for
£89.95.

The Jupiter Ace will come with
3K RAM and be based around the
3MHz Z-80A. The real surprise
though is that the new machine will
not use Basic. “We feel that there
are many drawbacks to Basic,” says
Alrwasser, “which is why we are
using Forth — the language of the
furure.”

Alrwasser claims that Forth is easy
to learn yet executes far faster than
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Basic and at the same fime encour-
ages 2 modular approach to pro-
gramming. This may make the
Jupiter Ace particularly appealing to
schools, colleges and scientific estab-
lishments.

Unlike many recently released
machines the Ace will not have
colour but sound has been incor-
porated.

Although the keyboard lacks a full-
size space bar Altwasser describes it
as a ““full-size moving key” and
criticises some of his rivals for pro-
ducing “keyboards that feel like dead
flesh — ours will be more positive.™

A 1,500-bit per second data-trans-
fer rate should make loading pro-
grams from cassette quick and easy.
Additional RAM and a printer inter-
face will soon be available as well as
a microfloppy drive.

Altwasser claims that the Jupiter
can avoid the production delays
which have plagued the micro-
computer industry by choosing sup-
pliers carefully: “We are not trying
to make everything for three farth-
ings.” The Jupiter Ace is available
by mail order only from Jupiter
Cantab, 22 Foxhoilow, Bar Hill,
Cambridge CB3 SEP.



NEWS

New Genie conjures up 16K colour and sound

THE ALREADY-CROWDED £200
personal computer market becomes
even more cramped with Video
Genie’s launch of a £199 colour
computer. Rob Stead, head of Lowe
Computer Division, said “it’s a
torally new product,” not just a
colour version of the Genie II.

The Colour Genie, below, offers
16Kk RAM, a full-size typewriter
keyboard, 16 colours, 160 by 96

graphics resolution and 128
programmable characters. Other
features include 12K of Microsoft
Basic, 40 by 24 chargcters screen
format conforming 1o Prestel teletext
standard, and 1,200 baud transfer
rate for cassette. Among the
accessories available are 2 position-
detecting light-pen, a printer and, 1o
be released shortly, a Modem
facilicy.

e
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Multitech has 64K
micro up its sleeve

MuULTITECH HAS joined the £200
computer battle by launching the
Microprofessor  MPF-I1, shown
above right, which is to be built in
Taiwan.

Whereas six months ago the
Vic-20 was the only machine
offering colour and sound in this
price range, the MPF-II will now
have 1o take on the Colour Genie,
the Dragon, the Spectrum, Arari 400
and Texas TI-99/44.

The MPFI was a hexadecimal
code hobby computer, but the MPF-
IT is a fully-fledged personal
computer. The ZX-81 sized box
offers 64K RAM and six-colour
high-resolution graphics with sound,
based around 2 6502 processor and

Dragon
sounds off

IF YOUR DRAGON is a little hoarse or
your Spectrum sounds off colour,
Computer User Aids new sound-
board may be of help.

Musgical effects including bass,
drums, chords and white noise can
be generated on three channels, each
with a range of seven octaves. The
1N amplifier can power a built-in
speaker or a stereo output. Although
the package includes software
control for volume, tempo and
envelope it docs not require user
RAM.

The unit costs £29.95 from
Computer User Aids, 14 Carlwon
Road, Romford, Essex RM2 SBD.
Telephone 64954,

games, education and business soft-
ware will be available on plug-in
cartridges and cassettes. Data can be
transferred from cassette ar 1,000
bits per second.

The MPF-II will ouiput to any
printer with a Centronics interface,
and Multitech’s own thermal printer
will print 40 characters per line at 50
lines per minute.

Other options include a full-sized
typewriter keyboard to replace the
MPF-II's pocket computer-style

Micro-Professor Mmos-mz
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keys, a calculator-sized remote
controller and a specch synthesiser.

For an additional £100, Multitech
has made available a Chinese-
character processor which should be
useful for ranslators not to mention
Chinese restaurants and small
businesses.

information Technology year, which was supposed to bring electronic
mail to the people, has been forced to resort to postage stamps to
broadcast its message. This is rather as if Caxton had resorted to wiiting
advertisernents by hand for his printing press. Those of you who have not
miade the transition to a paperless society will find that the stamps use
maore paper than ordinary commemaratives and that with the wonders of
information technology it has become necessary to use three frames to
display a message which any other stamp could display in one. The right-

{ hand frame of the 26p stamp shows a high-technology supermarket

charging someone £23.86 for a can of beans. Both stamps will be
available on a specially designed first-day cover at most post offices from

September 8.

Prastel

e

Sinclair worth
waiting for

CLIVE sINCLAIR now admits thar
many customers have waited 12
weeks for their Spectrums rather
than the 28 days still promised in
Sinclair’s advertising. He claims that
production is now mnning smoothly
at 5,000 units per week and that the
backlog will be cleared by the end of
September.

In the meantime those who have
given up waiting for the Spectrum
can take advantage of recent price
cuts to buy a ZX-Bl for £49.95
instead of £69.95.

Next year a Prestel adapror will be
made available for the Spectrum.
Using the Spectrum as a Prestel ter-
minal, owners will be able to access
nearly 200,000 pages of information.

Sinclair will produce the adaptor
at a price “well, well under £1007.
The company will set up a Prestel
base of its own and others’ pro-
grams. Looking further ahead,
Sinclair hopes 1o set up user ner-
works under the Prestél “umbrella”,
enabling Spectrum owners 1o talk to
each other.

If relesoftware takes off in the way
Sinclair articipates it wall, their
company’s :ivolvement could prove
to be a shot in the arm for the ailing
Prestel network.
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!!

Spectrum ATARI

GRAPHICS/CHARACTER CREATOR

MNow you can define your very own custom charac-
ter sets. Or edit the existing sets. Results fully
displayed on screen in modes 0, 1 and 2. Many
exciting features including: Save, Screen Modes,
Reflect, Invert elc.

Supplied on cassette with data £8.00

SPECTRUM SUPERDEFLEX
The idea of this new game is to bounce ‘FRED’ the
space invader around the screen into the power
pads. Keeping away, of course, from the devil which
chases you around the screen. Steer with your deflex
shields, but beware the mines or you may be buried
alive. Superb graphics and fantastic sound on the
48K SPECTRUM only. £4.95 on cassetlte.

CITY BOMBER

A full feature version of the popular game ‘BLITZ-

KRIEG" supplied for the 16K or 48K SPECTRUM

only. £2.95. COMING SOON — 48K ADVENTURE
— QUEST FOR THE GOLDEN TORO

Send Cheque/P.0. with order to:

LLAMASOFT SOFTWARE,

Dept YC2, Lindon House, The Green, Tadley,

Basingstoke, Hants. Tel: (07356) 5038

)
‘# WANTED!
GOOD QUALITY SOFTWARE.
SEND DEMO FOR QUICK
REPLY.
TRADE ENQUIRIES WELCOME
PLEASE ADD 50P P&P

ATART \ ﬂ f_jr% QD by Jeff Minter
BREAKOUT/ DEFLEX

Unexpanded package a full feature version of the popular arcade
Breakout plus a new concept in computer games, Deflex!!
Both programs on one cassette only £3.95.

DEFENDA! m/c

Full feature version of the popular arcade game including; Swar-
mers, Baiters, Pods, Landers and Humanoids. Controls: Up, Down,
Thrust, Reverse, Fire and Smart Bomb. High resolution colour

“graphics. Joystick controls. 8k-or 16k expansion needed. Only
£10.00

TRAXX! m/c

Vic 20 version of the brand new arcade game “Amidar” A Pack-

man/Quix crossbreed. All machine code, fast and fun. Joystick

gnntmls. Hi-res colour graphics. 8k or 18k expansion needed. Only
10.00

RATMAN! m/c

Kill the squeaking rats which fall from the sky before they dig in and
prey on you! Game includes rats, hammers, men, mutants and
spears. M/, hi-res colour graphics. 8k or 16k expansion needed.
Fast and fun for only £8.95

BLITZKRIEG (3.5k)

Fly your Vulcan bomber over enemy territory and destroy the city.
25 levels of play. Hi-res colour graphics on the unexpanded Vic 20.
Only £4.95

UTILITY PROGRAMS (for unexpanded Vic 20)
GAME GRAPHICS EDITOR. Create your very own custom charac-
ters. Full features include Reflect, Save on Tape efc.

SOFTKEY 24.24 key words inc. Peek, Poke, List, Save on your
function keys Both programs supplied on one cassette. Only £6.00
Coming Soon, plug-in games cartridges

at under £20 — please ring for details.

ZX

ABACUS CONTROLLER

&
A

81
Spectrum

ZX Spectrum games

1. ANDROID PIT RESCUE: Rescue the trapped miners before
they are trapped in the flooding mines.

2. ICEBERG: Steer your icebreaker through thickening pack-
ice to pick up survivors.

2. DESTROYER: Find and destroy the submarines before they
sink the merchant ships. Novel use of sound.

4. BATTLE: Destroy missile sites while avoiding mines and the
enemy tanks that are out to get you.

All Spectrum games have User Defined Graphics, sound, full
colour and highscore.

ZX81 games

5. DEFENDER: A fast action machine code game with five
levels of play, on screen scoring and highscore.

6. AVENGER: Destroy targets on the planet's surface with
bombs and lasers while fending off guided missiles. Machine
code, five levels of play, time and highscore.

Developed to eliminate tedious swapping of plugs when
LOADING or SAVING programs on cassette.

ZX SPECTRUM CONTROLLER: Single switch selection of
SAVE, LOAD & AMP modes. Built in amplifier and loud-
speaker boosts Spectrum sound output. Price £14.95

ZX81 CONTROLLER: Single switch selection of TALK,
SAVE, CUE & LOAD modes. Built in microphone/speaker for
fast and reliable program naming and cueing. Price £12.00

All iterns in this advertisement can be viewed before buying at the Buffer
Micro Shop, London.
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Games 1 & 2 on one cassette price £5.95
All other games price £4.95 each including P&P.

All games are in stock and we guarantee to despatch them
within seven days.

ABACUS 186 St. Helens Ave,
ELECTRCNICS Swansea, W. Glam.
Tel: (0792) 05282




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. We would like to hear of anything which has made your
club a success, or of any projects or programs you are developing.

~ i

PASS THROUGH the saloon bar of the Fox and
Goose, cross the beer garden and you will find
the West London Computer Club occupying a
room at the back of the pub. Founded almost
three years ago, the club recently moved to the
Fox and Goose, near Hanger Lane, from
Willesden . Technical College. The landlord
initially billered them in a smaller room but
was sufficiently impressed by their beer
consumption to offer them their present
spacious accommodation.

As at least half the club’s 30 paidup
members are professionally involved in
computing, there is a good deal of technical
expertise on hand. Your Compurter’s represent-
ative soon received advice on how to cure the

Local news

Bristol

BrisToL Computing Club is offering a course
in Basic programming from September 15.
The club meets on the third Wednesday of
every month ar the University of Bristol
Physics Building. More details from the club
secretary on 0454-322071.

Cheshire

MEETINGS of the Mid-Cheshire Computer
Club are held at the main Winsford Library
on the second Friday of cach month. They
usually include a machine demonstration in
the proceedings. Telephone Dave Clare on
06065-51374 for more details.

Newcastle

NEWCASTLE Personal Computer Society has
been running since 1978. They are linked with
several user sub-groups. Mectings take place
on the first Tuesday of the month at Room
D103, Ellison Building, Newcastle Poly-
technic. You can telephone John Bone on
0632-770036 in the evening.

The August meeting showed the amount of
cross-fertilisation that goes on berween
London clubs. Bazyle Butcher, who had pre-
viously given a talk on building a robot arm
for £12, artended from the Harrow CC, and
David Annal from the Croydon CC gave a ralk
that evening on “The Ins and Quts of Inter-
facing™.

The talk mixed technical information on
interface chips with a variety of practical
demonstrations. Using three monitors linked
up to a Fet, he showed how to inpur inform-
ation to the computer from a torch via a light-
detecting cell, a light-pen, a microphone and a
device which detected gas and interrupred a
program with an alert. Among the output
possibilities demonstrated was an impressive
example of synthesised speech, using a
“phoneme speech™ chip.

The chip can interface with a computer and
an amplifier to produce 36 different vowel
sounds, 25 consonants, three types of pause
and four inflections. These can be combined
to synthesise almost any spoken word. Inflect-
ions — a voice’s rise and fall — make the

WEST LONDON

Simon Beesley discovers the

ins and outs of gas detection
and synthesised speech in the
convivial atmosphere of the
West London Computer Club.
irritating loudspeaker buzz on his BBC model
A and on how to make the screen display
steadier. Four BBC Micros were available at
the meeting and other machines owned
include Nascoms, ZX-81s, a Pet, a Tuscan and
a Vic-20.

You do not have to be an experr, or even
own a machine, to enjoy the meetings. Neil
Cryer, club chairman and co-author with Pat
Cryer of 2 book on programming the BBC
computer, pointed out how mistaken it is for
people to think they should wait until they
buy 2 computer before joining a club: com-
puter clubs are ideal places to get advice on
possible machines.

difference between monotonous “roboric’”
speech -and a more human-sounding voice.

In a virtuoso programming application,
David Annal’s speech generating program
recited the verses of his poem, Sam, which
relates the misadventures of a young lad, Sam,
in rhyming couplets. In time with the recital,
the program displayed some high guality
graphics on the monitor illustrating episodes
from the poem and printed the verses at the
top.

The club arranges a talk by a member or
guest for most meetings. In September,
Graham Brain — one of the founder members
with Bernie Haylett — will ralk about the
Pluto colourboard, and in October there will
be a talk on CP/M. Meetings take place on the
first Tuesday of every month at the Fox and
Goose, Ealing Road, West London. For
further details telephone Neil Cryer, 01-997
9437, or Bernie Hayletr, 01-883 3948,
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BREAKING  THE

Once upon a time computers
that could talk and listen were
only found in 2007. Now Tim
Langdell looks at devices that
could make your ZX-81 come
alive — from the humble
keyboard bleep to mighty units
that can recognise and
synthesise speech.

PERHAPS THE most frequent criticism made of
the ZX-81 is irs unresponsive keyboard.
Except for the eagle-eyed, it can be very
difficult to be sure that the key pressed has
been accepted by your '81. This can be especi-
ally frustrating when you are entering large
amounts of data or machine code. A keyboard
beeper can be a Godsend in situations like this,
and the two I tested are the Keyboard Audio
Tone from TV Services of Cambridge, and the
Fulcrum Electronics Bleep.

Fulcrum’s Bleep is the simpler of the two
devices and once fitred, pressing almost any
key on your ZX-81 will cause a beep. The
board is extremely easy to attach and requires
no soldering. Ingeniously, Fulcrum has used
small, spring-loaded pins on the ends of the
leads to be attached to the ZX-81’s circuir
board.

Keyboard response

There are clear instructions to explain into
which holes in the circuit board the pins are to
be pushed. They explain in detail how to open
your ZX-81 and how to reassemble it safely.
The Bleep’s board and piezo-buzzer fit neatly
inside the ZX-81's and can be held in place
with sticky tabs.

From rthe 210 characters and keywords
possible on the ZX-81, the Bleep will give a
noise when any of 198 of them are pressed.
The key presses which will not produce a beep
are such keys as Edit, Rubout, Newline,
Function and Space.

As Fulerum points out, the fact thar there is
no beep when these keys are pressed can be
useful in drawing your atrention to the action
you are taking. If only someone could devise a
way of giving extra warning when New is
pressed.

1 have just three minor criticisms of the
Bleep. First, because artaching it involves
taking one of the ZX-81’s fragile keyboard
ribbon cables out of its socket and putting it 1n
Fulerum’s one, you will need to be extra
careful not to crease the cable. A small break in
the ribbon cable can give rise to rather annoy-
ing and intermittent problems — keys suddenly
fail to work.

Secondly 1 found the beep sound rather tire-
some afier a while. It would have been useful
to be able to switch off the Bleep when not
required. This extra facility would be particul-
arly useful to owners of ZX-81s with larger
keyboards fitted where the beep would not
always be needed.
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Lastly, it would be unwise to assume that if
you heard a beep with this board that your
ZX-8]1 has definitely noted your Keypress.
ZX-81s are relatively slow machines and even
with the poor standard keyboard it is not
difficult to out-type them.

The Keyboard Audio Tone is a lirtle more
sophisticated in that it not only gives a beep
when any key is pressed — and all keys give a
beep — bur it also gives a different toned beep
when the ZX-81 is ready for the next piece of
informarion.

Firting this device does, however, require
some soldering. Five wires must be carefully
soldered to the ZX-81"s printed-circuit board
and very clear instructions are given on how
do this.

As with the Bleep,
the Audio Tone is fitted neatly
inside the ZX-81"s case with sticky tabs.
In use it makes working with your ZX-81
more like talking to R2D2. Every key press
gives a low rone, and you hear a high tone as
soon as the ZX-81 has executed the command.
This can be particularly useful when working
in the Slow mode. If you grow accustomed to
listening to the two tones you will never out-
type your '81.

Choice of loudness

This device also gives rather useful feedback
when loading programs. At the end of a Load
the beep sounds to indicate that the ZX-81 is
ready for the next command. Also, the high
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Right and cover: Fulcrum’s ZX-81 bleep and
William Stuart’s sound synthesiser. Below:
Big Ears speech recogniser, Quicksilva
sound board, Zon synthesiser and
Wideband Speakeasy.

and low tones can be heard occasionally
during Loading, which means that you can
busy yourself with something else during a
long Load and need only listen for the final
beep.

The Audio Tone gives you a choice of
volume levels, too. You can make the tones
louder by changing the position of 2 wire link
on its printed-circuit board. In fact, it would
be possible to attach a two-way switch with a
centre off position so that you have the choice
of loud or guiet tones or no beep at all.

Finally, a very useful feature of this device is
that you can introduce a beep into a program
by simply putting a Pause of greater than
about four. This could provide a simple way
of introducing sound to your games programs.

Comparing the two keyboard beepers is not
easy. Both do their job well and would be a
cheap but extremely useful addition to 2
ZX-81. My own preference was for the Audio
Tone because it offered more facilities at no
extra cost — they are both £8.95.

Sound synthesiser boards are also available
for the ZX-81, and for around £20 you can add
laser sounds to your space invader games, or
play your ZX-81 like an organ. There are three
sound synthesisers on the market ar present:

the Quicksilva sound board, Stuart Systems -

Sound Synthesiser, and Zon-81 from Bi-FPak.

The Bi-Pak uses the versatile AY-3-8192
chip whereas the other two devices use the
very similar AY-3-8190 sound synthesiser.
Hence all three devices offer very similar facil-
iries. The two AY-3-8190-based ones also offer
two eight-bit ports as well as the sound
synthesis, whereas the Bi-Pak synrhesiser
offers only sound.

Creating specific sounds

A further major difference is that the Bi-Pak
and Stuart Systems boards are not memory-
mapped in RAM space: they are in the /O
area of the Z-80A’s memory, whereas the
Quicksilva board is mapped at the top end of
the 16K RAM area.

Finally, the boards differ in that the Quick-
silva and Stuart Systems boards must be
attached ro an amplifier whereas the Zon-81 is
a fully self-contined unit with amplifier and
speaker.

A disadvantage with all three devices is that
it is not obvious how one is to obtain a specific
sound. A relatively simple gunshot sound, for
instance, can take up to 20 lines of program.
Forewarned, however, that you may have to
devore some time (o crealing a new noise,
these boards can produce an amazing variety
of sounds, from steam trains and laser shots to
music in three voices in imitation of almost
any musical instrument. The three sound
synthesisers are supplied with differing
amounts of information, which in each case is
inadequate.

The Stuart Systems synthesiser is available
as a kit as well as ready-made. The instructions
on building the kit were very clear and if you
have had some experience of building elect-
ronic circuits you should find building this
device relatively easy.

Because the synthesiser is in the Z-80’s /O
area and not memory-mapped in the RAM
area it cannot be addressed from Basic with
Peck and Poke commands. Instead, a machine-
code routine has to be used.

Stuart Systems gives clear instructions as to
how to load the routine which is abour 100
bytes long and held in a Rem statement. You
would need to enter this machine code only
once and then save it on cassette for the next
time,

Stuart Systems gives an overview of how the
AY-3-8910 chip works. This will probably
take you a few readings to understand fully,

SURVEY

but it is, however, reasonably clearly written.

The bookler with the synthesiser covers how
to select the various registers in the chip with
which you can choose what type of sound will
be produced. The several examples given help
you understand how the device works, but it

would have been better were there more
specific examples of how to obtain sounds you
might typically use in games. The only real
example of this kind produces a slow steam-
train sound.

At the end of the bookler Stuart gives some
ideas as to how the output port might be used.
Several hardware ideas are offered and inform-
ation as to the maximum loads which can be
applied.

Stuart Systems also offers a Music Composer
program on cassette for an extra £6.90. This
allows you to easily enter tunes with up o
three-part harmony, and aflows easy setting of
volume, pitch, and decay of each note. The
cassette is complete with two demonstration
tunes. If you are interested in composing tunes
then this cassette could be good value, but you
must have a 16K RAM to run the program.

To hear the sounds you create you have to
attach your Stuart Systems board to an
amplifier. This aspect of the synthesiser is
poorly documented, and if you were to read
the booklet too quickly you might be forgiven
for thinking thart the sound comes from your
TV’s speaker, which it does not.

Speaker systems

Sruart Systems suggest in a diagram that you
artach one of the three outputs 10 ene channel
of a stereo amplifier, and another to the other
channel. However, there is no reason although
Stuart Systems omits to say so, why you
should not attach all three outputs to a mong-
amplifier.

The Sraart Systems board is well made and
has a duplicate connector at the back so that a
16K RAM pack or another add-on can be
fitted at the same time.

The Quicksilva sound board is similar in
many ways to Stuart Systems device. One
major difference, though, is that the Quicksilva

{continued on page 25)
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Can YOU buy AMPEX C12 cassetes for 24p?! GE’W’E
.. a 12" Video Monitor for £55?!

NO? OKi
You need @ CHRISCLUB . . .

*Generous Hardware and Software Discounts

*Newsletters and Special Offer Sheets

*Telephone ‘Hot Line’ for technical
queries

*Postal Programming Tuition

*Discount House prices coupled

with Small-Dealer expertise N
to give YOU the best of 480
both worlds . . . OM
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DRAGON 32, COMMODORE,
NASCOM, GENIE, EPSON, OKI,
CUMANA, UK101, TRANSTEC,

PHOENIX, VERBATIM, AMPEX, and
many more . . .

WE ALSO HAVE A SELECTION OF SOFTWARE
FROM all well-known independent houses . . .

All products carry the ¢CHF{ISCLUB technical back-up
service. Any problems — ring the CHRISCLUB "hot-line’

and talk to the experts . . . A
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your first machine, @ CHRISCLUB is for YOU.

WHAT YOU HAVE TO DO
TO JOIN ‘CHR]SCLUB
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CHRISCLUB
Chrisalid Limited
13 High Street
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Hertfordshire

WELCOME ‘CHH;FS%LUB
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{eontinved from page 23)

board must be used along with Quicksilva’s
motherboard or one of similar specifications.
The only alternative is to use two edge con-
nectors soldered back-to-back, which Quick-
silva also supply. Whichever of these two
methods you choose, you will have to pay
extra on top of the price of the sound board.

As with the Stuart Systems board, Quick-
silva does not make it clear that you have to
connect the board ro an amplifier, or thart this
connection is made via a 3.5mm. socket at the
top of the board. However, the documentation
shows that you can alter the output volume of
the board to march your amplifier by turning a
small porentiometer adjacent to the socket.
Unlike the Stuart board, then, the Quicksilva
one is designed to work with a mono-amplifier.

The Quicksilva board’s sheet of information
gives a brief idea of how the 13 registers in the
AY-3-8910 work to produce various sounds.
Addressing each of the three music channels is
covered as well as how to address the noise
channel and create envelopes.

Music programs

Unlike the other two sound synthesisers,
this board simply requires you 1o Poke two
locations — 32767 and 32766 — to produce
sounds and control the chip. A useful table is
provided which enables you to create accurate
scales over a five-octave range.

Quicksilva provides a few more example
programs than Stuart Systems, and these
include a program to play a simple tune, and a
phasor-effect sound. The phasor sound is
reasonable, but I am sure with perseverance
you can produce a sound more like an arcade
game’s.

Quicksilva gives very little information on
connecting hardware to the two user ports
other than to say they can be connected up via
the on-board 16-pin DIL socket.

The third sound synthesiser is from Bi-Pak.
It is supplied in its own black plastic box, with
integral speaker, amplifier and volume
control. As such, it is much less fuss to set up
than either of the other two boards. The book-
let provided with it was also more comprehen-
sive and, on the whole, well written.

Apart from summary tables indicating what
each register does and a visual idea of the
envelope shapes, which both the other board’s
information included, this booklet was the
most informative and easy to read of them all.
It gives clear instructions on how to enter the
nine-byte machine-code routine which is
nceded 0 run this non-memory-mapped
device. The Stuart Systems board routine
needed 100 byres.

The booklet's approach is a hands-on dis-
covery of the AY-3-8912 chip’s funcrions,
which are identical to those of the AY-3-8910.
It is not perfect — you still have to work hard
to create any given sound — but it is well
written. The booklet conrains example
programs, all of which are useful. However,
the phasor sound Bi-Pak suggests is too much
like a simple gun shot.

There is also a program to allow you to use
the keyboard of your ZX-81 as an electronic
organ. An assembly language version of the
machine-code rourine is included — which
Stuart Systemis omits — as well as an idea of

how the chip does its job. The unit does not
include a user port like the other two boards,
but many of you may feel that this is not an
essential fearure anyway.

The Zon X-81 also has a rear edge connector
which duplicates the one on the rear of the
ZX-81 and thus allows you to have a RAM
pack fitred at the same rime.

If you want a sound synthesiser and an I/O
port then you may well be advised to choose
cither the Smuart Systems or the Quicksilva
board. This should be slightly less expensive
than buying a separate I/Q port as well.

However, both of these boards presented the
problem of needing to be connected to an
external amplifier which may not always be
€asy — my own stereo system is not usually
within reach of my ZX-81, and vice versa. The
Bi-Pak was easier to use for this reason, and
had the clearest guide to using the sound
synthesis chip.

As far as price is concerned, the Stuart
Systems board is the cheapest ar only £19.50
plus VAT in kit form, and £25.50 plus VAT
ready-made. The Quicksilva board is £26, but
remember that you will either also need a QS
connector at £4 or a motherboard at £12.
Finally the Bi-Pak Zon X-81 is £25.95
including VAT. This means of course, that it
15 the cheapest of the three in ready-built form,
even though it is supplied boxed and with its
own amplifier and speaker.

Art of conversation

You can also make your ZX-81 speak to you.
There are two main types of device on the
marketr which can achieve this. One type uses
the Digitalker technigue which has a vocab-
ulary in digitised form stored on ROM. The

Digitalker device on the markert at present for
the ZX-81 is the Speech Pack from DCP. This
device is mapped in RAM at locations 49149,
if you have just the ROM supplied with the
Speech-Pack, and 49148 if you buy further
ROMs.

Using the Speech-Pack is very easy and only
requires Poking the location in question with a
code number given to the word you wish
played. A full table of words and their codes is
given. There are four ROM word-packs avail-
able, but only the first is supplied with the
Speech-Pack. This first ROM contains 72
words, giving all numbers from 1 to 19, the
tens from 20 to 90, 100, 1000 and 1,000,000,

Phenomenal phonemes

The letters of the alphabet are also on this
ROM — Z is pronounced “‘zee™ —as well asa
few words of dubious use such as ampere, case
and cent. Clearly, it is an American chip.
Rather more useful are the two tones of dif-
ferent pitches which can be sounded during a
program as part of a game or whatever. As it
stands this first ROM does not appear very
useful, and further ROMs cost abour £15
each.

The unit is very easy to use, and the words
are clear. It is boxed and contains an internal
speaker/famplifier. The ZX-81’s rear connector
is duplicated at the rear of the unit, and facil-
iies 1o alter the volume of the speech or attach
an external speaker are available.

DCP has also just released a Spectrum
adaptor which allows the unit to work on a
Spectrum using the In/Our commands. DCP

has mapped the unit in the Spectrum’s LO

Top: Wideband Votrax-based speech synthesiser. Above: Zon-81.

area, and so it does not interfere with memory.

However, be warned that the Spectrum’s
rear conmector is not duplicated at the rear of
the unit. Any other add-ons, such as the
printer, must come berween the Spectrum and
the Speech-Pack.

The main alternatives to the DCP Speech-
Pack are the Votrax-based devices which
actually synthesise speech. This chip, which is
also American, does not have words stored in
ROM like the Digitalker, but instead is capable
of producing all the phonemes present in
speech. Words are thus built up by continuing
several of these phonemes. You can think of
the phonemes as being small sound units such
as the “-er” at the end of “butter” or the
“doh’ at the start of “dog”.

feontinued on next page)
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There are several such devices on the
market: the Wideband, the Voxbox from
Mutek at £65, and the Namal Supertalker 1 at
£49.95 plus VAT from Namal Associates. The
Wideband and the Voxbox are very similar.

The Wideband is encased in a bookshelf
speaker box, and has its own amplifier,
speaker and power supply. The Wideband is
connected to your ZX-81 via a cable and a
parallel port. Any parallel port for the ZX-81
should work, but you do need to buy one.

While the Wideband manual is long and
generally well written, it does not help you
very much with regards artaching the unit to a
ZX-81. There is just one page devored to this
which uses the DCP I/Q port as an example,
but no explicit directions are given.

In fact vou need to connect up data lines 0 to
7 on your parallel port 10 the pins on the
Wideband’s cennector as mdicated in the
manual. Bur only the Strobe signal should go
to the D7 line. The other D7 they mention for
a Busy should be attached to D7 of an input
port. It is easy to ger this confused from Wide-
band's literature.

The Votrax chip needs to receive a Strobe
signal telling ir that message is now on the dara
lines, much as a printer does. Wideband telis
you to use D7 for this and to include Pokes to
D7 — by Poking the port location with 128 —
to simulare a Strobe signal. While the Vorrax
chip is producing the sounds, it sends a Busy
or low signal to the D7 line of your input port
which needs to be rested by a line in your
program. Only when this line goes high again,
should you try to make the Wideband produce
another phoneme.

Once you have grasped these simple rules,
programming the Wideband is relatively
simple. The Wideband has a long word list
with suggested phoneme combinations for
each word. The warchword though is 1
experiment for yourself — you can even pro-
duce regional accents.

However, unless you are a lingunist program-
ming your own words will take a good deal of
time and thought. Wideband offers a phoneric-
input program which I would strongly recom-
mend anvone buying the unit should obtain.
This program is designed to allow you to enter
words more in the form that they are spelt and
it decides which are the appropriate phonemes.

The main problem is that the voice is all one
pitch, and so sounds rather like a Dalek from
Dr Who. In general the sound quality is poorer
than with the Digitalker system, but there are
no limits to the number of words you can pro-
duce. This unit can be fun 1o use and could
easily provide an interesting added dimension
[0 games.

The unit has both a volume control and a
pitch control to alter the sound from a deep
man’s voice to a high-pitched man’s voice —
curiously, it never sounds like a woman’s.
This pirch control is rather difficult to access
and any adjustment involves you in sticking a
screwdriver through a hole in the rear of the
unit,

A final criticism must be the rather annoy-
ing hum that the unit produces. The Voxbox,
which has an exrernal knob to change the
pitch, hums less. Perhaps Wideband could
improve this aspect by changing the smoothing
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Above: Big Ears speech recognition system.

capacitors. By the way, do not be surprised if
you order a Wideband, or a Voxbox, and
receive a cable with it marked “Pet”. Wide-
band does not make up cables for ZX-8ls
because there are so many different I/O ports
available for the machines.

Comparing these two rather different
methods of allowing your ZX-81 to talk seems
rather unfair as they rely on such different
principles. However, a fully expanded DCP
Speech-Pack will cost around £95 — the basic
unit with one ROM is £49.95. On the other
hand the Wideband is complete at £69 plus
VAT. You do need a parallel port for it
though, which would typically cost you a
further £15 or so. The Voxbox sells for around
£65. On the whole the Votrax-based units
seem  betner wvalue for money, but the
Digitalker has clearér speech and its

Keyboard beepers

B Keyvboard Audio Tone, TV Services of
Cambridge Ltd., Chesterton Mill, French’s
Road, Cambridge CB4 3NP. £8.95.

W .X-87 Bleep, Fulecrum Products, Hillside,
Steep Lane, Findon, Worthing, West
Sussex. £8.95.

Sound synthesisers

B on X-87. Bi-Pak, PO Box 6, 63A High
Street, Ware, Hertfordshire. £25.95.

B Sruart Systems Sound Synthesiser,
William Stuart Systems Ltd, Dower
House, Billericay Road, Herongate, Brent-
wood, Essex. £19.50 kit, £25.50 built, plus
VAT.

B Ouicksilva Sound Board, Quicksilva, 92
Mortham Road, Mortham, Southampton.
Sound board £26, Motherboard £12 or QS
connector £4.

Speech synthesisers

BOCP Speech, DCP Microdevelopments,
2 Station Close, Lingwood, MNorwich.
£49.95 and £14.95 each extra word ROM.

B Wideband Speakeasy, Wideband Pro-
duets, Cambridge Road, Orwell, Royston,
Hertfordshire. £69 plus WVAT.

B Voxbox, Mutek, Quarry Hill, Bax, Wilts.
£65 including demonstration software.

B Namal Supertalker T, Mamal Associates, 25
Gwydir Street, Cambridge. Tel: 0223
355404,

Speech recognition

M Eig E£ars, Wiliam Stuart Systems Lid,
Dower House, 7 Billericay Road, Heron-
gate, Brentwood, Essex. £49 plus VAT,

vocabulary can be sufficient for many pur-
poses.

The final device in this survey is a Speech
Recognition system from William Stuart
Systems. This is also known by the unfortunate
name Big Ears. This is a very sophisticated
piece of equipment allowing your ZX-81 to
respond to vour spoken commands. The
Speech Recognition System (SKS) is housed in
its own well-made mertal cabinet with plug
sockets for a microphone and a connector 1o
attach the unit to an I/O port. You can use any
parallel port, but you will need one to be able
to use the SES.

A good-quality microphone is supplied with
the unit, as is a cable for connection to the
sound board. The connections are simple to
make, and there are copious notes. Stuart
Systems provides a theoretical article on the
subject, written for other machines, but intel-
ligible to ZX-81 owners 1o0.

The SRS is very fussy about setring up and
use. You must set up in a quiet room, and talk
in a loud voice about a foot away from the
microphone. The quality of your voice also
has to be consistent or else the SRS will not
recognise you. Stuart Systems now supplies a
program on cassette which makes setting up
the SRS very simple. Wherther you use this
tape or the other method involving the lengthy
program included in the SRS’s instructions,
you will have to speak each word into the
system several times while it learns your voice
pattern.

This device certainly works and can be
fascinaring to experiment with. Bur it is rather
sensitive to changes in your voice, room noise,
and so forth. For such reasons, and the fact
that it is particular about the way you speak, it
is difficult to see this unit being in everyday
use with ZX computers. Uses it would be ideal’
for — such as being able to say ““fire” in a
space invader-type game — are not really suit-
able for this unit as it stands.

All in all, if you are interested in speech
recognition then you will be delighted with
this unit. But if you want a simple futuristic
device to enable you tw talk to your ZX
computer rather than type in words, then I
think you will have a little while to wait yet for
such a piece of cheap electronics. The Stuart
Systems Speech Recognition System costs £49
plus VAT.
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SURVEY

SPECTRUM
OFTVVARE

Boris Allan examines the
first software offerings
designed specially for
your Spectrum.

ALTHOUGH THE SPECTRUM was announced
in April the machine has only become avail-
able in large numbers recently. For software
suppliers it is still early days. We were there:
fore relieved to find that most of the programs
we received worked first time and reasonably
well even if some of them lacked originality.
Most of the software we sampled was based
on ZX-81 or arcade games but we also tried
out some educational and utility programs.
Loading the Spectrum was far less frustrating
than the ZX-81. The machine performed well,
preducing particularly good colours but dis-

Foglli ie:

is bound to be subjective. To give as objective
an assessment as possible we tried our the
games on all age groups — even a class of five-
year olds.

Both Bug-Byte’s Spectral Invaders and
Quicksilva’s Space Invaders approach the
standard of real arcade games. Spectral
Invaders is almost an exact copy of Space
Invaders, complete with four different colours
for invaders, a flying saucer and high score.
Some effects are slightly slower than the Atari
original but the graphics quality and the use of
colour and sound is excellent. Quicksilva’s
Space Intruders also had a murant invader that
wobbled and was worth extra points and a
hold facility to allow you te stop the game at
any point.

While the invader programs were written in
machine code, Alien Command was written in

Above: Chromasoft’s Bomber. Right: Bug-Byte’s Spectral Invaders.

appointing sound. The limitations of the inter-
nal speaker can at least be bypassed by taking
the cassette out of the recorder, connecting the
two Mic sockets and switching on the
recorder. Tone and volume can then be con-
trolled with the recorder’s own controls.
Games programs are strange things. Long
complex programs can be much less enjoyable
than a short snappy one incorporating a good
idea. So long as the programs are relatively
bug-free, as most of these Spectrum games
were, then evaluation of any particular cassette
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Basic and was too slow and crude for a space |
game. Winged Avengers from Work Force is a
Galaxiantype game in which waves of
attackers move down the screen rowards the
player’s missile firer, break formation, circle
abour and then artrack again. Six speeds are
offered and the action is fast. Bur with the
exception of a formation of birds, which
appear in the second attack phase flapping
their wings very effectively, the display is a
little dull.

Chromasoft’s three programs varied from
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the sublime to the ridiculous. Worm is a
simple but clever idea. A worm on the screen
has four segments, and the player has to direct
the worm around the screen, eating up
numbers. Each time a number is eaten, they
flash up randomly, the length of the worm
increases by rthat amount. As the worm gets
longer, it becomes more difficult to navigate,
because you are not allowed to leave the screen
or 1o cross over yourself. One player reached
about 125 segments, and could not find any
space.

The program is as simple as the display but
the idea worked. Defined colours and graphics
for the segments would be improvements but
only cosmetic. Bomber is an uninspired
rendering of Blitz. Golf is not only unexciting
but bug-ridden. Amongst other things the
game was unwilling to play the right number
of holes.

AVC’s Fortune could be a useful stand-in
for the crystal ball at children’s parties. The
company’s Tables has a more educational
objective. The tests of multiplication tables are
quite competent but the program would be
more useful as a means of generating inrerest
and enthusiasm for mathemarics rather than
for teaching the tables themselves.

Whoever designed it has a keen appreciation
of the minds of primary school children,
although AVC is stretching a point when it
claims the program can be used to the age of
16. One clever ploy to generate interest was
the use of the ZX-Printer to give each child a
permanent record of its achievement. One
kid described it as “‘space-age paper”. This
theme is reinforced by a countdown to the
launch of a rocket each time you play.

Time Bandits from Newsoft comprises six
separate games on side 1 all combined in an

Phantasmagraphics

Adventure-style game on side 2. Most of the
games have prerty graphics but are rather
elementary. Minotaur’s Labyrinth is a matter
of collecting objects in a maze and Napoleon’s
army is similar — but withour the maze. In
Titanic you rely on luck to avoid being sunk
by an iceberg while Tower of London is at
least distinguished by the appearance of
random Beefeaters. Combination is just a
matter of remembering a number but Castle of
Evil is a little more out of the ordinary.
feontinued on next page)
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You have to work out the best strategy to
cross a web with hostiles converging on you —
rather like the Adventure game which used to
be shown on BBC 2. Most of the games had
not been carefully thought out. It was some-
times possible for instance ro offer bribes of
minus amounts of money, and thus become
richer.

Backgammon from Keith Archer worked
well enough but was easy to bear and again
vulnerable to cheating. There was nothing to
prevent you putting more than five counters
on a point for instance.

Richard Altwasser’s Cambridge Colour Col-
lecrion costs £9.90 for a book of 64 pages and a
cassette. Though some of the programs are
original, in that they use specific features of
the Spectrum, many are not: Maze is marred
by a poor algorithm. There is also Breakout,
Nim, and most others, including a version of
King called Kingdom. The cassette was
unfortunately unloadable — the company has
had to replace many of the cassettes.

We reviewed rwo graphics packages. Phan-
tasmagraphics plots 2D and 3D patierns and
allows you to modify the patterns by entering
height, width, perspective and distortion
variables. The program is written in Basic and
takes up to six minutes to draw a shape. The
program contains a bug which causes it to be
interrupted by an “integer our of range” error
message for large height and width values.

Superdraw 16 is an exceprional program.
For £5 you are supplied with an instruction
booklet, a pad of screen design pads, and a
cassette with a spoken commentary on one
side, all in a polythene bag. No other program
gave such value for money. The program is
written in Basic and allows the user to design
screens which can then be saved for incorpor-
ation in other programs, which make use of
high- and low-resolution graphics, text, and
user-designed alphabets of large letters. The
“slide-show” option automatically loads sue-
cessive screens. High-resolution pictures of a
bicycle and southern England among others
flash up in rurn very much like a slide-show
for the unemployed.

Two simulation games are available from
Case Computer Simulations. Autochef allows
you to work your way up as manager of a small
catering company. At first you have to avoid
being taken over by Trust House Forte — later
if you survive you can try to take over Forte
yourself, Airline is exacily the same as Auto-
chef except that you are running a small air-
line.:

The two assemblers were useful because
they save you money by not buying at inflated
prices books which disassemble the Spectrum
ROM. Of the two the Campbell version is
more attractive as it 1§ written in Basic, and
one can learn from studying the program list-
ing — warts and all. ¢

The Artic version was difficult to follow, as
the documentation had not been prepared, but
if the Spectrum documentation is as good as
the ZX-81 documentation then it will be
terrible. Given the incomplete narure of both
offerings, the cheaper price, and the ability to
convert from hex to dec and vice versa, some-
times with amusing results, the Campbell
Systems offering may be better value.
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Firm Program (Type) Comments Price
Qs Space Intruders (1/W) High quality invaders E5.95
G Worm (RTC) Addictive, vet simple £4.50
Golf {O/M] Badly written, poorly debugged el
Bomber {1/W) A bad version of a good idea games
JS Alien Command {1L/W) Far too slow £5.50
NP Secret Valley {A) Has potential. Sound is poor £4.95
Time Bandits Side A £4.95
< 3 for
Minataur's Labyrinth (O/M) Too easy Site A
MNapoleon’s Army (RTC) Too easy and
Titanic (D) Tiresome Side B
Tower of London (O/M) Too easy
Combination {D} Any fool can do
Castle of Evil (L/M) Best of the bunch
Time Bandits Side B All the games from side A, randomily
chosen except Combination
KA Backgammon (1G] Reasonable, but not very intelligent P.O.A.
CCS Autachef (D) Spelling terrible, and a poor simulation F4.75
Airling A very poar simulation £4.75
AVC Fortune (D} Keeps children happy, possibly useful E3
for events
Tables (D} Lseful £3
VSL Superdraw 16 (U) Excellent, incredible value for money £5
ACL Spectrum Bug (U) Passable only £6.95
Cs SPDE Disassembler and Reasonable, some small problems £5.95
Editor (L)
BB Spectral Invaders {1/W} Very good P.O.A.
VWE Winged Avengers (/W) Galaxian P.O.A.
Suppliers CES Case Computer Simulations
14 Langton Way
- 5 T London SE3 7TL
irm ame and address c i
202 Lower Addiscombe Road
as Quicksilva Croydon CRO 7AB
92 Northam Road
Js Jega Software
Southampton.S02 0PB 27 Halleroft Avenue
ACL Artic Computing Ltd Countestorpe
396 James Reckitt A\_.-enua Leicester LEB 35L
Hull, Morth Humberside NP Neinsot: Products
KA Keith Archer M Newman
ZX Computer Centre 12 Whitebroom Road
17 Sweeting Street Hemel Hempstead, Hertfordshire
Liverpool 2 BB Bug-Byte
WSL Video Software Ltd The Albany
Stone Lane, Kinver Old Hall Street
Stourbridge DY7 6EQ Liverpool L3 9EP
AVC AVC Software W Wark Force

PO Box 415, Harborne
Birmingham B17 OHD

140 Wilsden Avenue

Luton, Bedforshire

Notes: In the category column the following abbreviations have been used: O/M, obstacles or
maze game: B, break-out type game; RTC, game with real-time control; |/W, space invaders-
type or war game; 1G, intelligent games; L/M, logic or mathematical pregrams; D, demonstration

programs; U, utility; A, adventure.




NEWSOFT PRODUCTS
ZX-81/ SPECTRUM

SECRET VALLEY

SEARCH THE SECRET VALLEY FOR INFALLIBLE SPELLSTON ES, THE SWORD OF
POWER AMD THE CROWN OF LIFE. BATTLE YOUR WAY TO THE DARK TOWER
ACROSS THE PLAINS, THROUGH BLACK FORESTS AND MURKY SWAMPS.
EXPLORE THE GREY KEEP AND THE HIDDEN CAVERNS. FIGHT MONSTERS IN
HEAL TIME TO WIN YOUR WAY TO THE TOPMOST BATTLEMENTS OF THE DARK
TOWER. CHARACTER CHOICE AND CHARACTER SAVE. 16-K CRAMMED FULL OF
TENSIONI “DEMONSTRATES HOW EXCITIMG ADVENTURE GAMES CAM BE."

RAMPAGE
THE FIRST ‘TRULY LOGICAL® ADVENTURE GAME, MEMORY MAPPED
ADVENTURE. PEEK AND POKE THROUGH MEMORY LOGATIONS. BUIG, POKE OR
CRASH RIVAL HOME COMPUTERS. REWARD A FRIENDLY ZX-80 WITH SPARE
BYTES. 'RAMPAGE' IS AN EDUCATION AND A GREAT ADVENTURE.

TIME BANDITS

A NEW IDEA IN ADVENTURE GAMES — TWO PROGRAMS FOR THE PRICE OF ONE!
SIDE A HAS FIVE NEW GAMES, MINOTAURS LABYRINTH, TOWER OF LON DON,
CASTLE OF EVIL, NAPOLEONS ARMY AND ESCAPE THE TITANIC! PRACTICE THE
GAMES BEORE LOADING SIDE B OR YOU WONT HAVE A CHANCE! ON SIDE & THE
GAMES ARE COMBINED INTO A GREAT NEW ADVENTURE. KIDNAPPED BY THE
TIME BANDITS® YOU MUST BATTLE YOUR WAY THROUGH TIME AND SPACE,
FIGHT THE BADDIES AND DEFEAT THE PRINCE OF ULTIMATE EVIL|

ROULE
THE ORIGINAL 781 ROULETTE. STILL THE ONLY ONE WHICH PLAYS TO FULL
CASING RULES. MULTIPLE BETS ON EACH SPIN OF THE WHEEL, ONE OR TWOD
PLAYERS AGAINST THE BANK. USE THIS PROGRAM TO TEST YOUR SYSTEM
BEFORE RISKING REAL MONEY!

THE GREAT WESTERN

WAGONS ROLL ACROSS AMERICA, THROUGH MOUNTAINS AND FORESTS,
ACROSS PLAINS, RIVERS AND DESERTS. HUNT FOAR FOOD, PROSPECT FOR
GOLD, TRAD WITH THE INDIANS (OR ARE THEY HOSTILE?). THE OREGON TRAIL
IN AUTHENTIC DETAIL. SUPERE GRAPHICS. A COMPLEX ROLE-PLAYING
ADVENTURE. CONTAINS THREE NEW GAMES: “SHDOT THE MOOSE", "DIG FOR
GOLD™ AND “INDIANS!”

CASSETTES £4.95 each £8.00 for any two,

PLEASE SPECIFY ZX-81 OR SPECTRUM VERSIONS
NEWSOFT PRODUCTS

12 WHITEBROOM RD., 16-K
HEMEL HEMPSTEAD, PROGRAMS
HERTS

ANIROG Gomputers

“VIC 20 - AUDIO CASSETTE INTERFACE” uses carphons and mitrophene
gockets of the mcorder - buil and tested - L1050,
Mator control via mic switch £2 extra,
3K RAM + 2 ROM SOCKETS
+ PROGRAMMER'S AID + HI . RES GRAPHICS - £49.95,
SPECIAL VIC - 20 OFFERS
BEGINNERS BAG - VIC 20 + Casseme Drive + mitroduction 1o basic (parm 1)
£3 cassotte games + 10 blank cassattos - £240:
ECONOMY BAG - VIC 20 + cassens interface + 3 cassate Games
&+ 2 blank cassetres - £168
GAMES BAG - VIC 20 + Joystick + Cartridge game E205,

VIC 20 SOFTWARE WITH A DIFFERENCE

ALL ANIROG SOFTWARE IS5 IN HIGH RES, GRAPHICS AND
HAS FAST M/C DISPLAY.

LOST IN THE DARK - Occassional flashes of hghtning would shew vou the
wally to the sacred chalice in the pich dark maze, The mare is fraught with
dangers and hides an unseen beast which 5 cunning enough to work oul your
maves almast before you make them. The game stretchaes yogr powers af
memary and concentration to the imit, A unigue maze adveniure game - 06,
SPACE RESCUE - Rescue the survivors stranded on 8 devastated star base
You have to thread your way through fast meving debwris to land. roscus and
then réturm to dock wath the mother ship - 06

SLALOM - SKI - The giant sialom an the scenic mountain slopes, You necd
nerves of steel and splip second reactions - U6

GOBLINS GOLD — The gold is wedl guarded by the gablins and their henchemen
Have you the cunming and agility of mind 1o suteit them.

e hiﬂh Pressure adveniurg game - £6. .

HUGE SELECTION OF VIC 20 - SPECTRUM - ZX81 BEC MICRO
SOFTWARE - COMPUTER BOOKS - ADD ON HARDWARE
Authorised dealer for COMMODORE - ARFON - STACK - BUG BYTE -
AUDIOGENIC - LLAMA - DK'TRONICS AND MANY OTHERS
ORDER 2 OR MORE BOOKS UR SUFTWARE FOR 7.5%
sCOUNT
SEMD S.A.E. FOR CATALOGUE.PLEASE STATE THE COMPUTER
TYPE. Mail Qirclar -

Payment by cheque, P.O., VISA or ACCESS.

> 26 Baleombe Gardens,
AR

Counter service,

k CO-0OPF CRAWLEY

Haorley, Surray,
Phone order:
Horley (02334) 2007 /6083

NEW SOFTWARE SUPERMARKET

YOUR ONE-STOP POSTAL SHOP FOR ALLTHE BEST
ZX81 PROGRAMS. FROM £4.50.

Now you can order the very best ZX81 programs with just one
postage stamp. We've started SOFTWARE SUPERMARKET to make
it easy for you to buy more pragrams. And, to help you choose,
we’ve selected the games we've enjoyed most: games that give
lasting pleasure, games that stretch the Zx81.

All games need a ZX81 with 16K Ram.

1. MAZOGS. (Bug Byte). £9.95. “Great,” said Popular Computing

Weekly “a gmss?fy addictive game” Weagree. It's a maze game

with great graphics. Yow'll really feel you're running through the

maze, sword in hand. 3 different variations on this one tape.

Great value.

2. ZUCKMAN. (D | L) £5.95 “Very user-friendly. .a fast and interest-

ing game?” (Sinclair User). A very good version of the famous arcade

§ame. If you're skillful, your name and score are displayed in the
uckman Hall of Fame for your friends to admire.

3.3D MONSTER MAZE.(].K. Greye). £4.95. “The graphics are

incredible...and the game is very good indeed” (ZX Computing.)

Until you've seen the full-screen tyrannosaurus rex chase you

through his 3-D maze, you won't believe it either

4.3D DEFENDER. (LK. Greye). £4.95_“Amazing 3-D graphics effects

are created as the enemy draws closer...another winner" (Sinclair

User). Watch through your spacecraft windows as the alien craft

attack in astonishing 3-D detail.

5, TRADER. (Pixel). £9.50. The most astonishing graphics as you

travel round 6 planets, This is a 48K game but only needs 16K Ram.

The print-out alone is 8%metres long! Starts with & 25-second

Test load.

6.THE ZX ARCADE PACK.(Control technology). £4.95. A brilliant

collection of fastmoving machine code arcade games. Two kinds

of invaders, one traditional, the other swooping, soaring Galaxians.

Plus 6 more games, including a great graphic gunfight.

7. VOLCANIC DUNGEON. (Carnell). £4.50. One of the great adventure

games. Resclie the princess, if you can. It took us 3 months - and

we never got bored... Fast, single-key entry-map included. PLUS

a gcod graphic HANGMAN game: 400 word vocabulary {or enter

your own words). Our children's favourite.

8.THE DAMSEL AND THE BEAST. (Bug Byte). £6.50. Another exciting

adventure. Find the damsel, then kill the beast (club and torches

provided), lead the damsel out before she starves. But wait until

she screams. . . 3 game variations.

9. ZX OTHELLO.™ (M.o.l) £6.95. “Recommended without reserve. ..

itis a superb opponent” (Your Computer). The classic board game

in its very best computer form. You'll see plenty of ‘Reversi' listings,

but this program makes it as challenging as chess.

10.ZX CHESS IL (Artic). £9.95. “The seemingly impossible has

happened - you can play high resolution chess on a Sinclair”

(C.and V.G.) The strongest ZX8] Chess Game around. All legal

moves: 32 opening moves: 7 play levels - 4 within competition time

limits. (Full Board Graphics available with Quicksilva CHR $ Board).

' To order these games, please complete the coupon. ADDRESSES

ABROAD, please add 20p per £ for extra p&%:.

PROGRAMMERS! If you would like us to evaluate your software for

possible future inclusion, please send cassette, price list.

= T T e S ey S e S ] B (T
POST TO: SOFTWARE SUPERMARKET, 87 Howard's Lane, London Swis 6Nz
1have a16K Zx8i Please send me the programs indicated below.

lencloseacheque/POfore  (total order valie) made payable to
Software Supermarket.

Name (Mr/Mrs/Miss)

' Address
Postcode
UK. ADDRESSES ONLY. FOREIGN ADDRESSES ADD 20p per £
| FROGRAM PRICE | NO. ORDERED | TOTAL PRICE

1. MAZOGS EQ.95
2. ZUCKMAN £5.95
3.MONSTER MAZE £4.95
4. 3D DEFENDER £4.95
5. TRADER £9.50
9. THE ZX ARCADE PACK E4.95
7. VOLCANIC DUNGEON HANGMAN E4.50
& THEDAMSEL AND THE BEAST £6.50
9. ZX DTHELLO E695
10.ZX CHESS I : £9.95
TOTAL ORDER VALUE ~ £

[ e
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'The new Dragon 5.2
So well designed,
youll even
understand this ad.

If youre already a computer expert, may
we refer you to the box of technical specifi-
cations displayed opposite.

Ifyoure not,may we refer you to the new
Dragon 32 Family Computer. A computer so
easy to understand, you won't understand
why all the others seem so difficult.

You tap (literally) its vast resources
through a beautifully-designed keyboard
that’s as easy to use as a typewriter.

On this keyboard, you type in a language
whichis surprisingly close to the Englishyou
talk every day. The Dragon 32 will receive
your order. Under-
stand it. Send it to

AndthenewDragon 32 costsunder£200. - |

32K RAM FOR UNDER £200?*
When youre comparing computers, the

the appropriate
section of its
massive brain.

S — {

DRAGON32

first thing you need to know is the size of And then display |
the memory. In plain English, the Dragonhas | theappropriate
jag{:p roximately 32 thousand units of Random | information on /

ccess Memory. (32K RAM for those who
prefer to be blinded by science.) This means
that the Dragons memory is at least twice as
powerful as its competitors:

Withamemory this powerful,theamount

of information the Dragon can store is liter-
ally vast. But the Dragon doesnt just make it
easy to store information. It makes it easy to
use, too.

USER-FRIENDLY?

You may have heard of the term‘user-
friendly’ RevertingtoplainEnglishonce
more, this means simply that the com-
puter will go out of its way to under- /
stand you, rather than vice-versa.

The Dragon 32 is so user-
friendly; itpractically licksyour hand.

your screen. All
before you can
say gobbledy-
gook.

TV notincludedinprice.




SPECIFICATIONS
6809E MICROPROCESSOR. Pet, Apple, Atari 400,
BBC Micro,and VIC 20 still have the less powerful 6502,

32K RAM (as standard). At least twice the power of
similarly priced machines. Expandable to 64K RAM.

EXTENDED MICROSOFT COLOUR BASIC (as standard).
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using).
ADVANCED SOUND 5 octaves, 255 tones.
AUTOMATIC CASSETTE RECORDER CONTROL.
FULL EDITING withINSERT and DELETE.

9 COLOUR, 5 RESOLUTION DISPLAY.
USE WITH ANY U.H.E TV and/or separate PA.L. monitor

PROFESSIONAL QUALITY KEYBOARD.
Typewriter feel Guaranteed for 20 million depressions.

PRINTER (Centronics parallel).
JOYSTICK CONTROL PORTS.

FIRE YOUR IMAGINATION.

Learning how to use the Dragon 32 wont
cause you to experience any problems.
Leaming what you can useitforwill cause you
to experience something entirely different.

Delight. Surprise. Fascination. And
challenge.

'The Dragon offers a range of some of the
most popular computer games in the world.
From those celebrated space battles to mind-
boggling adventures in seemingly unfathom-
able dungeons and caves.

As if by magic, a simple typed message
will command the Dragon to create your own
drawings. Then it will colour and paint them
in 9 colours.

And its clever enough to create virtually
any image you want - circles and arcs as well
as straight lines.

The Dragon will also play and compose
music with you, with a range of 5 octaves. And
it works with any UHF TV or PAL monitor.

LEARNING THROUGH PLAYING.

All of this makes the Dragon the ideal
machine to build your children’s interestin the
world of computers as they become increas-

ingly more vital. School-children already
|\, enjoy using computers.

The Dragon is the first computer
specifically for the family - so by enjoy-
ing yourselves at home, you and your

children can soon become expert
enough to create your own programs,

P UCET| 8 FEsii=alis 3 =S
S
2l |=2| 8| =[2
FEATURE s | £
PRICE £199 | £125 | £175 | £190 | £199 | £300
STANDARD
RAMSIZE 32K | 16K | 8K | 5K | 16K | 16K
STANDARD
AVAILABLE
RAMFORHIGH | 26K | 9K | N/A | N/A | 14K | 3K
RESOLUTION
GRAPHICS
EXTENDED
MICROSOFT
BASIC AS YES |[NO |NO [NO |NO |NO
STANDARD
PROFESSIONAL-
TYPE YES |[NO |YES |YES |YES |YES
KEYBOARD

BRILLIANTLY SIMPLE GUIDE.

The Dragon is living proof that you donit
have to be an expert in computerspeak to be
an expert in computers. [t comes with the
easlest-to-understand instruction manual
ever written for a home computer.

Every step, every explanation, is made
clear - even if youre a beginner. In minutes, it
will show you how to write a simple program.
Within hours, youll be fascinated. And from
then on, youll continue to be astounded by
the new world which the Dragon’s power and
versatility will open up to you.

See the new Dragon 32 in your High
Street. At under £200, its not just the first
family comlputer. [talso has all the features an
expert could wish for.

Except perhaps the jargon.

DRAGON 32
Thefirst familycomputer.

I To: Jean Webster, Dragon Data Ltd, Queensway, Swansea
| Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651.

I Please send me further information about the Dragon 32.

| Name I

I Address




LET ACORNSOFT OPEN THE
DOORS TO

YOUR IMAGINATION

BBC Microcomputer or Acorn Atom
Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. They know
better than anyone the capability of
the machines, they know how
to get the very best from the
hardware. And they have
produced a range of exciting 8
games, exacting business and
useful household software.

The Biggest Range Available
‘Acornsoft software ranges

from authentic arcade games like litetature from Acorasafe

Snapper to Algebraic Manipulation ; e

to I?&k Diarygto e ]ang?zagcs like Tng 01-930 1614 DAtom [CIBBC Please tck

rl * a i ¥

FORTH and LISP. Striking colour, AoRE D e , Name

amazing sound effects and powerful 99 it today. Let Acor nsoft help you

graphics are all used to the full And jt 8¢t the best from our machineand | Address

does not stop there. There is a open the doors to your imagination.

! ; Acornsoft and Atom are registered
:ggfsjsl E:_‘i:fga;f; S{umgiﬁusgkh trade marks of Acorn Computers Lid.

Free Brochures A ORN
Just clip the coupon or write to

us and we will rush our catalogue 4A Market Hill, P
absolutely free. Can'’t wait for the post CAMBRIDGE CB2 3NJ. I_

Please rush me my free

~
B Plug in — no desoldering.
B Space bar linked to space key. |
B Full travel keys. Six spare keys for
your own use.
B Case available to hold keyboard and
ZX 81 microcard.
. B 16K RAM pack clamp
supplied with case to
_eliminate white outs!!
¥ THE
B All-you-need Keyboard Kit £28.95.
B Case only £15.00.
d.E COMPUTER KEYBOARDS DIV.
DEAN ELECTRONICS LIMITED
All prices inclusive of VAT, postage and packing. Glendale Park Fernbank Road Ascot Berkshire England
Please allow 21 days for delivery. Dial-a-leaflet 03447 5661 Telex 849242 )
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MEMOTECH Explores the
Excellenceo

MEMOPAR 328

= s
ST TN I

mgéﬁ"“ﬁiﬁtfﬂizn:&smw&:

Memotech’s Memopak Range

All five of the currently available Memopaks are housed in elegant black anodised aluminium cases, and are styled to fit wobble-free
onto the back of the ZX8l, allowing more add-ons (from Memotech or Sinclair) to be connected.

MEMOPAK 64K MEMORY EXTENSION

The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 84K, which is neither
switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A(2000).

Breakdown of memory areas...0-8K-Sinclair ROM. 8-16K-This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K-A straight 48K for normal Basic use.

- 3‘*‘3/?6-"0 MEMOPAK 32K and 16K MEMORY EXTENSIONS
16K These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of th
plus UAT 32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total.

MEMOPAK HIGH RES GRAPHICS PACK

HRG Main Features — © Fully programmable Hi-Res (192 x 248 pixels) » Video page is both memory and bit

mapped and can be located anywhere in RAM. « Number of Video pages is limited only by RAM size (each

takes about 6.5K RAM) ¢ Instant inverse video on/off gives flashing characters * Video pages can be

superimposed ® Video page access is similar to Basic plot/unplot commands = Contains 2K EPROM monitor

with full range of graphics subroutines controlled by machine code or USR function 2]
|\

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE

Main Features — » Interfaces ZX8l and parallel printers of the Centronics type ® Enables use of a range of dot
matrix and daisy wheel printers with ZX81 e Compatible with ZX8l Basic, prints from LLIST, LPRINT and COPY
= Contains firmware to convert ZX8l characters to ASGCIl code = Gives lower-case characters from ZX8l inverse
character set

s,

g

I

e )

: HERES GRAPICE | Eleaeaniaia PIT:;:Lm:ETEO ;g“;; Ho Tolal |
= cheques payablato | 64 8.70 + E10.30 VAT .
com.'lllg 50011... CENTRONICS LF i ’ ' MEMOTECH Ltd. 32K RAM £43.43 + £6.52 VAT £49.05 l

o Please Debit my 16K RAM £26.00 4+ €390 VAT £29.90

2 | Access/Barclaycard’ [HRG £52.00 + £7.80 VAT £50.80
z ACCOUNtNUMOET  [CENTRONICS IF_£34.70 + £5.20 VAT £39.90 5|
A complete range of ZX81 plug-in peripherals 3 | Prease geiote whichever  I'packaging & Postage £2.00 per unit
Digitising Tablet RS232 Interface < | TOTAL ENC I
We regret we are as yet unable to accept E SIGHATURE DATE
orders or enquiries concerning the above £ i A e |
products, but we'll let you know as soon a I\ el J
as they become available. 5

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.
Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G
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ADVERTISEMENTS for the NewBrain suggest
that after using its graphics to impress the
board of directors, a businessman can pop the
machine into his briefcase and take it home o
entertain or instruct the family: Junior can
learn a foreign language whilé mum can . ..
You are probably familiar with this rather
unconvincing scenario. Despite those claims,
it seems clear that the NewBrain has been
designed primarily for business applications.
Its role as a personal or home computer is only
at best a secondary one.

However, since the machine costs little more
than a Vic or a Spectrum it is not unfair to
consider it in the same light. Could the New-
Brain compete with pure and simple personal
computers on their own ground?

Expandable memory

Model A costs £233 and Model AD, which
has a single-line fluorescent display on board
as an extra feature, costs £267.50. The line
display is 16 characters wide and can act as a
window on the screen or separately. Both
models come with 32K RAM and 29K ROM.

An unusual fearure, more appropriate to the
NewBrain’s business role, is its very large
memory expandability. Each expansion
module supplies up to 512K RAM. Connect-
ing up to a maximum of four models would
make 2Mbytes of memory available.

Despite the unit’s compact size, the key-
board has almost a full typewriter span and the-
keys allow fast typing speeds. At the back
there are sockets for two cassertes, TV and
monitor, ports for a printer, Modem and
expansion board bur no power switch. This is
an irritating omission as it is not difficult to
crash the system.

Graphic range, no colour

The NewBrain does not offer colour or
sound — probably its major failing as an alter-
native to other similarly-priced home
computers. In compensation, it provides a
wider range of text characters and graphic
symbols than any other micro at this price. By
using the control key you can choose one of
four character sets, drawn from a total of 512
characters, including more than 150 graphic
symbols and the Greek alphabet. A single-
statement entry can change the display from a
40-character by 24-line format to 80 by 30.

Although NewBrain’s Basic is compiled and
conforms to the ANSI standard, its set of
terms and functions is more or less the same as
that of the more common Microsoft inter-
preted Basics. The command Pur, for example,
has a similar but wider function to the BBC's
VDU statement: not only can it send cursor-
control codes 1o determine the display output
but it can also send control codes or data to
any other device such as the line display or
printer.

String handling is supplemented by
INSTR, which searches a string for a selected
character and returns its position, and a
facility for defining string functions. A
function FINFS(AS), for instance, could be
defined ro insert the string AS in a given
sentence.

The screen editor is one of the most effective
available and compares very well with its
Spectrum or Vic counterparts. You can readily
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Two years have elapsed
between the NewBrain's
announcement and its
appearance on the micro
scene. For its £233 home-

computer price, it seems to

offer many business
facilities. Simon Beesley

finds out whether Grundy’s

micro will be happier in the

home or in the office.

delete any part of a program line in front or
after the cursor, insert code and split a line
into two, using a combination of the Insert,
Repeat, Shift and Cursor keys.

So far, straightforward enough. But if you
wish to rake full advantage of the machine's
capability you will need a certain amount of
patience and perseverance. The Open stare-
ment allows you to open and define, through a
list of parameters, an input or output data
““stream” to a particular device such as a TV
or monitor, or the printer.

Thus, the console stream which links key-
board and display can be redefined to give the
display a width of 80 characters and a depth of
100 lines. Only 24 lines will be visible but by
using the cursor keys 100 lines of text can be
scrolled up and down the screen window.

Alternatively, a separate stream can be opened
1o write to the line display alone.

In effect this brings a number of inpur and
output routines, which are more commonly
submerged in the operating system, under the
programmer’s control. Bur given the novelty
of this feature, its uses and applications are
explained in the manual in too sketchy a
fashion.

Not so user-friendly

Far from being *friendly’’ at times the
system appears to be downright hostile, as one
of a total of 120 error codes sends the user
scurrying to the error appendix. Much of the
blame here can be ascribed to poor document-
ation.

The procedure for obtaining high-resolution
graphics is somewhar cumbersome. First you
have to open an area memory for a text screen,



which can then be made available for high-
resolurion graphics by linking a graphics data
stream to the text siream. Once you have
accomplished this, you will have a relatively
powerful graphics capability at your disposal.

Defining the width and depth of the screen,
and as a consequence its resolution, gives a
choice of 256, 320, 512 or 640 pixels horizon-
tally and up to 250 pixels vertically. The state-
ments Range and Cenire permit vou to choose
the scale of the x and y pixel co-ordinates and
position the origin, while Axes draws and
marks off the two axes.

The command Fill fills in an area and Arc
draws an arc through a given angle. Other
commands allow lines to be plotted either
relative to the pen position or in terms of the
screen co-ordinates; the pen can be moved or
rotated withour drawing, and mixing graphics
and text is possible.

In common with the Atari and the Dragon,
the NewBrain does not hold its screen data in
a fixed area of memory. This makes it possible
to create multiple screen memories in RAM
and switch between them. You could set up a
screen page 200 lines deep; scroll it up or
down the screen window and then jump to any
other page of text or high-resolution graphics.

Educational applications

This facility has obvious potential for
educational applications, graphic games and
amimation effects. Narurally enough it con-
sumes a good deal of memory: creating a
screen page 40 characters wide by 200 lines
deep takes up more than 10K.

None of these rechniques is, however,
covered in sufficient detail by the manual,
which bears all the marks of rushed pre-
paration. The released version of the NewBrain
Handbook contains an errata slip, listing some
35 errors and it was no surprise to find a small
error among the slip’s corrections.

Those commands that will be relatively new
to anyone reared on, say, a Sinclair or Commo-
dore micro are only briefly, and sometimes
obscurely, explained. The Sofrware Technical

Manual, seen in a pre-draft version, describes
the various operaring system modules and
does not enlarge on the Handbook.

What is needed is something like the Pro-
grammer’s Reference Guide for the Vie-20,
which expands on the manual’s explanations
before gently initiating the user into the higher
mysteries of the operating system.

Admitredly, most manuals leave something
to be desired and compared with the BBC’s
manual — still provisional after all these
months — the NewBrain’s is a model of
thoroughness. Perhaps the NewBrain Begin-
ners” Guide, promised for the near future, will
make life easier for the newcomer.

CONCLUSIONS

BAs a business machine, the MNewBrain
should do well: its highly adaptable oper-
ating system and large potential memary
makes it suitable for applications which
were hitherto only within the scope of
machines several times as expensive.

B The low quality of its documentation will
not matter here since its memory capacity
— 4Mbytes of ROM can be accessed
through a ROM Buffer expansion madule
— should encourage the production of
easy-to-run, tailor-made software.

Bt will also shortly be possible to attach a
communications interface enabling 32
MNewBrains to share the same peripherals.
This could well earn it a place in the micro
education market.

Bt is unlikely that these features will appeaal
to the bulk of personal computer buyers,
most of whom will be deterred by the lack
of colour and sound.

BOn the credit side, no other computer

under E300 offers such an extensive
character set or such high-resolution
graphics.

Bt could not be recommended to a beginner
. buts could prove attractive to an
experienced user who is prepared to
explore some of the possibilities only
hintad at in the manual. =
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HERMANN -

What made the BBC
choose Acorn not
Sinclair — and why is
Hermann Hauser,
Acorn’s Technical
Director, so sure the
Electron will upstage
the Spectrum?
Meirion Jones hears
the inside story.

S1% O'CLOCKE ON a bleak December
morning and all was far from well.
Acorn’s design team had been work-
ing round the clock since Monday
when the man from the BBC had
called. Now it was Friday and in a
few hours he would be back 1o see
the working prototype he had been
promised by the end of the week.

Unless they managed to have the
machine working, the BBC might
take the project elsewhere. Hermann
Hauser had to think quickly. I said:
‘I’s very simple — you are cross-
linking the clock between the devel-
opment system and the prototype. If
you just cut the link it will work.””

The tired team was sceprical about
“*another Hermann suggestion’ but
they cut the umbilical cord to the
machine. “Lo and behold, it worked.
It was a grear moment — absolutely
terrific 1o see this machine spring
into life.”

Hermann Hauser’s quiet enthus-
iasm is infectious as [ found when I
recently witnessed the first success-
ful test of Acorn’s new speech
synthesiser. As the BBC micro
began o give voice “One .. two ..
three ..”" one Acorn cngineer was
unable to contain himself: “This is
much betrer than we've ever had —
it must be the only British English-
speaking computer there’s ever
been.”

Predictably, perhzps, the people
who brought you the BBC computer
are now working on the BBC
computer voice. Instead of the
Detroit Dalek sound favoured by
previous chips Acorn has employed
a disembodied Kenneth Kendall 1o
declare ““This is an Acorn
computer” much as he might have
intoned *“This is the nine o'clock
news”.

By October, Acorn will be selling
an add-on Kenneth Kendall-speak
ROM and speech processor for the
BBC machine. The first unit will
voice lerters, numbers, kevboard
symbols and commonly-used com-
mands. Later Acorn will release a
more comprehensive allophone
package about which the engineer
was even more enthusiastic:
“Allophone speech will have inflec-
tions as well — it will be really
amazing.”

Hermann Hauser describes the
advantages in more measured tones:

“Y¥ou can concateénare allophones to
make any utterance in the English
language.”

An English language course was
what first persuaded Hermann
Hauser to leave the attractions of his
family’s wine business in Austria
and come to Cambridge. Although
he went back to Vienna to take a
physics degree, he soon returncd 1o
Cambridge to complere a PhD in
solid-state physics at the Cavendish
laboratory.

Motivated by an urge “to find our
what makes the world tick — in its
innermost workings” Hauser devel-
oped an interest in artificial
intelligence.

Some of Acorn’s current ventures
involve artificial-intelligence tech-
niques, but Hauser’s first venture
was more mundane. After persuad-
ing Chris Curry to leave Science of
Cambridge in 1978, the two of them
set up first CPU and then Acorn
Computers.

“The first thing we did was a
consuliancy job for a fruit machine
manufacturer’”. Hauser soon found
that although it was easy to make the
one-arm bandit do what vou wanted,
it was difficult to prevent it paying
up when it should nor: “It lives in a
very cruel enviroment — people
bang it and throw beer at it and try
1o fool it.” Eventually Hauser had to
build in a VHF radio o detect sparks

‘Very much an

Apple and Pet

competitor and
beyond’

“so that if anyone walked up to it
with a spark gun it would switch the
machine off and reser it

Meanwhile Sinclair was having
great success with his Mk14 hobby
computer. Once 10,000 had been
sold Hauser decided thar “the so-
called consultancy work we were
doing for other people we might as
well do for ourselves™.

Acorn’s first machine, the System
1 was ““way above the Mkl4 —
rather more compact but still aimed
at the hobby market. We were in a
very exciting field. Everyonc knew
that whatever the marker was going
to do, it wasn't going o shrink.”

The first sign that micros would
become more than hobbyists’ toys
was when Newbury Laboratories
first announced plans for the
MNewBrain in 1980, Acorn responded
within six months by producing the
Atom.

Such speed was possible because
“ar that time the sums needed 10
develop new machines were not very
high and the marketing concept was
right thanks to Chris Curry. Also
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Acorn works effectively as a team”.

“During the development of the
Arom, schedules were very tight —
the whole design team would take a
break about Tpm and discuss things
over dinner together then go back
and work till 10 or 11pm.”

At one of these brainstorming
sessions the ream hearedly discussed
what fearures they would like to see
in the Atom’s successor — at that
time tentatively called the Proton.

“All these prima donnas in the
design department had very strong

‘Sinclair is
comparing chalk
and cheese’

ideas of what they wanted. One
wanted a double-processor system,
another said: ‘It can all be done on a
single processor’. Andy Hopper said
it had ro be a 16-bu machine. Chris
Curry said: ‘Boys, whatever you do
don’t make it more than £300°.”

There seemed to be no way to
reconcile all these conflicting
demands until the idea of a self-
contained but infinitely exrendable
system was suggested. “The tube
solved our problems — everyone
could have all they wanted and
more. We could start with an
inexpensive 6502-based machine and
then make a second processor and
eventually a 16-bit extension avail-
able. We had a good drink after that
and got rather self-congratulatory.”

Soon afterwards the BBC came
along and the race was onto turn the
idea of the Proton into a working
BBC prototype. Hauser rejects
Sinclair’s criricism of the BBC deal.

“He seems to have a terrible chip
on his shoulder about this because
he was not the chosen one. The BBC
used us because they came on the
Monday with the specifications they
wanted and returned on the Friday
and saw a working prototype.”

“I defy anybody else in this
country to build a complerely new
32K, computer that quickly. “We
employed the fastest gun in
Cambridge — called Ramany
Banerjee — not only is he an
cxcellent designer, he can also wire
wrap faster than other people can
call out the connections.™

Hauser is not afraid of Dragons —
or for that matter of Spectrums or
any other new micros: “None of
thern is expandable in the same way
as the BBC — that marker will be
adequately dealt with by the
Elecrron'.

“The BBC is very much an Apple
and Pet competitor — and in fact
beyond that because of the 16-bit
extension. It is a wery advanced
design and we do not see any
computers with these features

AUSER:

appearing for another year or s0. A
very useful extension offering Z-80
and CP/M will be available in the
autumn and the 16032, 16-bit
extension by the end of the year™.

The 16032 is really exciting — you
can go up o megabyies of RAM,
you can run the Unix operating
system and big languages such as
Fortran, Cobol and PL-1.”

“Sinclair is the only one who has
enough arrogance to compare the
BBC computer with his own. He is
comparing chalk with cheese and it
is based on his own exceptional
arrogance rather than the facts.

“NWe thought the appropriate way
of dealing with this was to produce a
machine which shows him how it is
really done. “You get these quantum
leaps in electronics — we will leap-
frog Clive Sinclair with technology.
The Electron will have twice as
much ROM, twice as much RAM
and an uncommirted logic array
(ULA) three times as big as the
Spectrum’s.

Hauser atcributes Clive Sinclair’s
prominence to his public relations:
“‘He has a remarkable machinery for
dealing with the press — second 10
none in our field. It is quite
remarkable the way he fights with
this weapon. Despite his claims, his
machine is not very complex —
whereas ours exploits RAM, ROM
and ULA techology to the full. We

ACOR

do not know of any other company
that is capable of doing it. The
Electron is right ar the cutting edge
of technology.”

One of the penaliies of being on
the cutting edge of technology seems
to be production difficultics. When
the subject of Acorn enthusiasts who
have grown old waiting for their
BBC micros is raised, Hauser smiles:
“Weve learnt our lesson.” The only
lesson learnt by the tens of thous-
ands still waiting for Spectrums and
BBC model Bs might be never 1o
trust the word of a micro company —
so how does Hermann Hauser




N INCA NUTSHELL

explain the late-delivery problem?

“It is always very difficult 10
predict the exact numbers people
will order, agd you can only predict

to within a factor of two or three — if

you estimare oo low you have
serious delivery problems — if too
high vou can go bust because you've
ordered too many componcnis.
“We are the only company in this
field which designs its own ULAs.
This allowed us to produce a
computer as versatile as the BEC
because we were able ro milk the
Ferranti processor — but it also
meant that we had difficulties in

Acorn's prototype speech
- synthesis unit wired up to a
BEC Micro.

/1

high-volume production because the
yield was too low. There were
limitations of the Ferranti processor
that neither we nor they knew abour.

How does Acorn intend avoiding
these problems with the Electron?
“*We are now of a size which allows
us to pick our subcontracters with
care — if they say something will
arrive in June you can bet it will.

“The chip that we are doing for
the Electron is a very much more
cautious approach to ULA design —
there won't be any problems with
the ULA™

Acorn has been accused of profit-
eering from the delays by raising
BEC prices. Hauser answers: “IF
vou look ar the specification of this
machine it is still too cheap.” As for
the backlog for model Bs: “I know
we have made promises before but
we are now in really high-volume
production.”

Hauser praises Sinclair for trying
to develop new storage devices.
“The Microdrive heralds a new
generation of microfloppies,” but
then he gqualifies this: “Alithough
once again Sinclair is cultivating
much better public relations than
the other companies, I think he has
gol it wrong — it is unwise at the

moment to go for @ non-standard
drive.”

Hauser expects the Microdrive 1o
become obsolete quickly because of a
lack of real random access. “There
will be a standard 3.5in. or 3in. drive
which will be produced in world-
wide quantities, and will be not only
be less expensive but will also pro-
vide the facilities the Microdrive

‘The Electron is
right at the cutting
edge of technology’

lacks.” Hauser expects Acorn to be
selling its own version of this drive
by next Easter.

One of the fruits of Acorn’s collab-
oration with the BBC was the
language for the BBC Micro.
Hermann Hauser hopes that BEC
Basic will become as much of a
standard as BBC English.

“No other Basic in our field
supports structures which is
important if you want to teach good
programming. It is very adwvant-
ageous to split the program into
blocks and debug them individually

so you can say: ‘Now I know this
works I can go on 1o the next one’.”

Mor is this the only advantage
Hauser claims: “Our Basic runs
between four and 10 times faster
than anybody else’s — in particular
Sinclair’s. As a result you can write
programs in Basic which other
people have 1o write in machine
code.”

Hauser does nor believe thar
Sinclair’s Basic has become the
standard by virtue of sheer numbers:
“There are more people using
ZX-8]1 Basic — but the guestion
really is does one want to standardise
on the lowest common denominator.
It would be wrong to home in on a
standard which lcaves out cssential
elements in the language.”

Another spin-off from the BBC
deal was Acern’s invelvement in
setting a telesoftware format which
may become the UK. standard.

Acorn seems determined to main-
tain a broad range of skills: **“We've
hardware expertise, software
expertise, local-arca networks, chip
design, all in-house.” The company
plans te launch a phenomenal
number of products over the next
few months. In addition to the BBC
speech chip and of course the
Electron, the company will be
launching AcornCale, a financial
planning package, and a nerworking
system for the BRC,

Hauser loves Cambridge but the
reasons for Acorn being based there
are rather more hard-headed: *““The
same reason that made Highway 128
in Boston and Silicon Valley what
they are — spin-offs from the univer-
sity — access 10 good graduates and
compurer lab facilities. If] do have a
problem I can just pick up the
telephone.™

Microcomputer companies are
notorious for not making use of their
own technelogy. But even though
there is no sign of a compuier in
Hauser's office he insists: *“We do
want to be different there”. Plans
are in hand rto install a nerwork
inside Acorn.

Eventually Hauser would like to
connect up his BBC at home to the
office network. In the meantime: I
use it for games at home like every-
one else — I try out new Acorn soft-
ware — and sometimes find bugs in
it that the other boys have missed.
Being a physicist I use it for
calculations or for working out
company problems.™

Hauser's continued interest in
physics is evidenced by the choice of
elementary particles as names for
Acorn’s computers: Atom, Proton,
Electron. At the height of the delays
some Wil even suggested thar the
BBC/Proton should have been called
the Quark because people had been
waiting so long 1o see one.

So how long will we have to wait
for the launch of the Electron? *“The
other lesson we learmt from the BBC
machine is not o announce a pro-
ducy until you are sure you can
deliver it — that’s why ['m cautious
and say it will be out by the end of
the year.”

L
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KAYDE Electronic Systems Ltd
ZX KEYBOARDS FULLY CASED

ZX81 WITH REPEAT KEY

This is a highly professional keyboard using
executive buttons as found on top guality
computers. It has a repeat key and comes
complete in its own luxury case. This is a
genuine professional keyboard and should
not be confused with toy keyboards current-

ly available on the market.
£37.95

As reviewed by Tim Hartnel
ZX Computing/Interface

e

MEMORIES YOU
CAN RELY ON

64K
16K

£72.95
£29.95

RAMPACKS

MASSIVE ADD ON MEMORY

NEW

SPECTRUM

This is a highly professional keyboard, taken
.from our World Famous and well proven 81
keyboard. it has been redesigned to comple-

ment your ZX Spectrum.
£37.95

BUY NOW BEFORE THE RUSH

Up grade your Spectrum now to 48K. Just add our 32K
memory extension plug in board to your Spectrum which
already has 16K to give you a massive 48K of memory.

£48.95

ZX81 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory
yet, It fits neatly inside your ZX81. It comes complete with a
pre-programmed 4K Graphics ROM. This will give nearly 450
extra graphics and with the inverse makes a total of nearly
nine hundred.

The KAYDE Graphics Board has facilities for either 2K of
RAM (for user definable graphics) 4K of ROM or our 4K Tool
Kit Chips that will be available shortly. All the graphics are
completely software controlled therefore they can be written
into your programmes. Here are a few examples:

A full set of space invaders — Puckman — Bullets, Bombs —
Tanks — Laser Bases and Alien Ships

NO EXTRA POWER NEEDED £29.95

FLEXIBLE RIBBON CONNECTOR

Stops movement of RAM PACK £12.95
IN/OUT PORT £10.95
MOTHER BOARD

Complete with 5 volt regulator £18.95

All Hardware comes fully built and tested and complete with

16K GRAPHICS BOARD
SOFTWARE

PECKMAN The only true ZX version of the popular arcade
game.

SPACE INVADERS The best version available anywhere.
CENTIPEDE “In all | think this is the best presentad moving

*| enclose a cheque postal erder payable to KAYDE Electronic Svsterms Led, for

*Piease charge to my Access Barclaycard Trustcard account no.
*Please delete complete e | TR
as applicable.

1 [ A ] P ) B

Fiease print
Lz | Ly DR S S e e DY G PP PP Y

Nama: Mr-Mri-Mi==I ] : l | l l I l [ | | l :
Add’ressL-,L|l|||||||'||I||i||||||||
(] T 150 0 R G P i o o] 5 ] ) [ 5
Please ailow £1.50 PRP for all Hardware 50p for all software (Dept YC)
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m WHY WAIT TO PAY MORE
FAST IMMEDIATE DELIVERY

Post To KAYDE ELECTRONIC SYSTEMS LTD

THE CONGE, GREAT YARMOUTH

NORFOLK NR30 1PJ

Tel: 0493 57867 (Dept YC)

Telex 957247 CHATCOM G

Don't forget you can always order on the telephone with your
credit card

VISA

Dept

a 14 day money back option ?JEP?ILCTE;?:EKE?MB I've yet seen’” — PhEIIE(?gaE
e e e e e e —:_ =i Graphic Software can only be used with a Graphics board EACH
Qty F Itam ltcmfpn:e To{tal | !
|
ZX Spectrum Cased Keyboard s 3795 : I 1 EK 81 SO’FTWARE
ZX Spectrum 32K Rampack 48.95 it I CENTIPEDRE “In all, | think this is the best presented mr;fwing
T 7 I graphic programme |'ve yet seen” Phil Garratt — Interface
ZXE Catad Ky oaRdaly b I T o e et harrors which
ZX81 BAK Rampack | 7235 | may go left, right, up and down. £5.95
EA SR e mpack 2395 | 4K Tool Kit full of utilities 1o aid the programmer in construct-
ZX81 4K Graphics Board 7895 ]I : I E'?Dg and de-bugging E. PROM version for use with graphics
2X8% Flexibie Ribbon Connector 12495 | " £9.95
ZX81 Mother Board 195 | !
ZX81 In out port 1g9s | I VIC'ZO SOFTWAHE%
2X81 16K Grapiic Software ses | | THE KAYDE VALLEY Othello €<%
ZAET 16K Software 595 l The ultimate in Plus many more.
Vic 20 Software | 7.95 [Fig adventure games Vic 20 dacics £7.95 ’Z‘
Name of Software | ~pdip I I
; | l SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER.
d

Dealers welcome




| moving ahead
with
— = ZX software
ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZX81/80 INCLUDING —

Full implementation of FORTH on ZX. No
longer held up by the slow BASIC — EORTH
runs 10-26 times faster than BASIC.

‘{0
%Q"IGK BYTE RAM 'BYG BYTE' Ram pack, no Wobble problems,

PACKS 1 year guarantee on each Ram Pack. Simply the
F £31.95 bast you can buy. Immediate Delivery,

Qp.i K ZX CHESS!! We didn’t think it was possible but this game
@ 95 °"  plays against you. Two opening moves, needs
" 1K of RAM to run. Incredible.

ADVENTURES Exciting machine code gemes with instant
ADVENTURE ‘A" respense, choose from the range below. You
£6.00 find yourself stranded on an alien planet.
7 Can you reach your ship and escape?

In a jungle clearing you come across an Inca
ADVENTURE ‘B" temple. You must break in, collect treasure and
escape alive. Beware. Includes a cassette save
routine.

You are unfortunate enough to be drawn to
ADVENTURE ‘C’ an alien cruiser. Can you reach the control room
£8.00 and free yourself or will they get you first?
Includes a cassette save routine.

GALAXIANS £3.95
All the features of the arcade game in a fast machine code program,
Swooping attackers, explosions and personalised scoring.

ZXBUG £7.00
A 30 in 1 machine cede tool and dizassembler, allows access to reqisters
and search through and modify memary; with cassette routines,

$ “Simplicity of BASIC with speed of Machine Code”

HLXCHIESS

TWO GREAT ZX81
16K CHESS GAMES
4XCHESS (ENHANCED)

®\\/ritten 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.

"Fassette routines for saving unfinished game and returning to
ater.

® Displays moves of game on screen or printer for analysis.

®Frint 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 with one command: for end game analysis.

£6.50

ZHEHEEE “ We believe the strongest ZX81 Chess game as
no other has beaten it!!

® All the features of ZXCHESS plus:

®Book of 32 opening moves,

L ;ﬁeyen levels of difficulty: FOUR play within competition time
Imits.

® A move is suggested by the ZX81 if wanted.

® Optional Full Graphic version using the 0S CHRS Board.

£9.95

2 copies supplied on cassette with full instructions.
Cheques and postal orders payable to:

ARTIC COMPUTING "Dept IP" g
396 JAMES RECKITT AVENUE, s
HULL HUg oua =S

OMPUT]

ZX81 Workstation..;

... is a stylish and ergonomic
plinth for the ZX81. It raises and tilts the TV to avoid

ANDNOW®

- Spectrum workstation

£16.00

plus £ pashge

Extras - oo
On O swilch T3

Alioybase £3.
Speaker £3.

’ m(:ﬁs51‘¢'|5p--

eyestrain, holds the 16K RAM in place and hides th-e
wiring and power supply. This very professional unit
costs £15, a built-in power switch is £3, plus postage
at £2.00, inc. VAT.

Peter Furlong Products, Unit5, South Coast Road Industrial
Estate, Peavehaven, Sussex BNS 8NA.

Telephone 07914-81637 for C.0.D. and Credit Card Sales.

Following the success of our ZX81 plinth we have introduced a
workstation for the Spectrum. This stylish ABS plinth raises and
tilts the TV for better viewing whilst angling the Spectrum and
making typing easier. The PSU is hidden underneath, the printer
and cassette may still be used, and a matching, stackable unit for
Microdrives will be available.

Peter Furlong Products, Unit 5, South Coast Road Industrial Estate,

Peacehaven, Sussex BNO BNA. Tel .{07914) 81837,
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THE DAM AT the head of the valley is under
arrack from an unidentified source. If the dam
bursts, the water will escape and flood the
valley, killing thousands. Your mission is to
destroy the aggressors, code-named Nibblers,
and save the dam.

The Nibbler appears on the right-hand side
of the screen and moves across rowards the
dam on the left. To stop the Nibbler and
launch your ship at the same time, you hit the
space bar. When you are directly above the
Nibbler, press the space bar again to drop
your bomb.

If you hit the Nibbler, your score increases
by one point and the dam has been saved for a
little longer. Bur if you miss, you forfeir a
point and the Nibbler lives on to destroy part
of the dam. Another Nibbler will then appear
on the right-hand side of the screen.

Once the dam has been totally breached, the
water will escape and flood the valley, and you
have failed in your mission. You are then told
your score and time taken, and asked if you
want to try again. Type “Y" for another game
and “N” if you wish to stop — nothing else
will be accepted.

If the computer has been expanded and so
has extra memory you could use the user-
definable graphics capability of the Vic to
improve the game. If so, the following routing
should be added at the end of the program,
and line 3 changed to:

3 PRINT CHR$(14}: GOSUB 1000

1000 FOR | = 0 TO 1024

1010 POKE 5120 + I, PEEK (32768 + 1}: NEXT

1020 FOR | = 0 TO 1024 : READ A

1030 IF A = 1 THEN 1070

1040 POKE 6144 + |, A : NEXT

1050 DATA 56, 124, 230, 3, 3, 230, 124, 56

1060 DATA 24, 60, 102, 231, 166, 24, 36, 68

1070 POKE 36869, 253 : FOKE 36866, PEEK
{36866) OR 128

1080 RETURN

If this program is used, the Pokes and Peeks
will have to be changed — 60 to 128 and 62 to
129.

The other variables are used mainly in For —
Next loops etc. Here is a more detailed
explanation of the program:

3: switches to text mode.

4 to 68: print the title page. The graphic
symbals are obtained by pressing
shift and each of the following:
NIBBLERS.

65: note that there are eight spaces
after the cursor symbols.

70 to 150: print out the instructions for the
game.

70: the graphics symbol is shift and
e

80: the graphics symbol is shift and
N

110 the graphics symbol is shift and
e

120: the graphics symbols are shift,
together with “S"" and then “'N".

130: the graphics symbol is shift and
]

140: the graphics symbol is shift and

aHe

159 to 260: construct the dam and fill the
reservoir with water.

261 to 262: print the score and resets the
timer.

270 to 280: set up the random position of the
Mibbler.

290 to 294: check to see if the Nibbler is hitting
the dam or the water.

295: turns on the sound register and
vibrates screen from left to right.
450: if the space bar is pressed then the

bomb drops, else continue moving
Nibbler.

491 to 500: plot the falling bomb.

505 to 512: checks to see if bomb has hit the
Nibbler or the ground. If not, then
continue to plot the bomb.

552 to 554; explosion sound effect.

565 to 568: vibrate screen up and down.

578: restores screen to normal position.

590 to 616: plot the water pouring out of the
dam.

620 to 646: print your score and the time that
you lasted for.

GAMES

VIC

Can you stop the Nibblers
destroying the dam? Dave
Shambrook’s game is for the -

unexpanded Vic-20.
o .

The main variables used in the program are: | 620¢ graphics symbol is shift and “T".
645: graphies symbol is shift and Y.
. : - p
B — position of ship 650: graphics symbol is shift and “A".
C — position of bomb Type "'Y" for another go, or “N" if
D — position of Nibbler you wish 10 stop.
0O — highest score T10: switches the computer back into
S — score graphics mode.
@ REM HIBELERS BY [ SHRHBRO0 151 POIEISETS . 151
I REMCOHCAT 135 PRINT=J" i
2 FRINT I :0=—32 136 FORH=S164TOS1 85 POREN . 224 1POREL rI07 20, 5 HEXT
3 FRINTCHRE 142 S REMask s, *COHGTRUCT DR L
4 POKEZERTD . 237 <F 0|
5 FoR AT
& FORM=T7 24 SPOKEHSZ | 224 tHENT
7 OFORM=G1 64T 061 8%  FOREM T ]
& FORE=1TOS 150 POKERS B, 234 POKDN (0 307206
3 POREGSETS . 200 FOKEILATE . O 200 HEXTE
10 PR3 TOSH0 HENT 210 s+ IFRCZTHENLED
15 PERTHT = ettt L. 1 (O] TR s BT 220 FOPA=OTOL
E@ PRINI "~ ™ srURE =1 § b T | 230 FORB=7726T0RLETS
2% PRIHT® | & :FORF=1TOZ0 tHEXT 235 POKED 210 1 OGS 1 TOS SR s PIRESERTT .8
27 HEHT FOKEF S, 182 IPOKER S 20720 .8
0 PRI FORESEUTG 200 : POKEIGETS 0 s FORF Y TOZE0 sHEXT 250 MEMTE
1% PR 1 TOZ00 HEH 260 HEXTA
30 5 iFORP=1TOZ0A sHE 261 PRINT"BSCORE" ;5
5 R 3 IFORP=1 TO200 :HE 262 TIE="0000ea"
&S ORI 102 DT ZE5 FRINT"ZENERERERRERFN IGH "0
&8 MEXT Tod FEMdo s s s ke ekt I BEL ER s Eadans e pdees
8 POKE2SATR . 25 :MONESEETE - @ 278 A=ITHTCRNDC L YE190+ ] DerTdd sBee " " r =i
T FRINT=JHE OEJECT OF THE GRHES 200 FORP=1TOM:D=Dr2I2 1
SO PEINTSIS TO HIT THE ~IBELERS" 290 1F PREK{D) G 12 THENR=2 1G0TOI0
S PRINT=BEFORE THEY DEGTROV® :PRINT 294 IFPEEKCD--1 =224 THENTDO
100 PRINTSTHE DA, = :PRINT 295 POKESSSTE .15 POREIS0EH. 11 :PORESSSIT 200 1 ORH=1 TOS0 : HEXT tPOKERES7 T 0 POKED 3
118 PRINT®  |HE CONTROLS ARE Feind =
120 PRINTYSPRACE TO S10 1EELEE" iPEIHT iPRINTSAND LAUNCH YOUR SHIP, " :PRINT FOO POREIE0CE 126010270
139 FRIMNT “AHD SPRCE ARGAIN TOT sPFRINT:FRINTTDROF YOUR BOME..F You * 8@ POKED €8 :POREDH S0TI0L 8
131 PRINTEHISES YOU LOTE A POINY. " sPRINT TS IFgea" *“THONADD
1590 FRINTS [IT & KEY TO CONTIHGE™ 30 GETES :IFS3m~ ~THEN4SD
20 CETAS:IFRE=""THEMISS 400 D=D-1
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“ the quality of the colour display is excellent” popular Computing VWeekly

“The graphics facilities are great fun’. rersonal Computer Worid.

/)

..the Spectrum is way ahead of its competitors". vour Computer.

“The world's best
personal computer
forunder £500." . ..
Gl ==

Sinclair ZX Spectrum

16K RAM £125,48K RAM £175.

This is the astonishing new ZX Spectrum
— a powerful professional's computer in
everything but price!

There are two versions — 18K ora
really powerful 48K. Both have a full
8 colours, sound generation, a full-size
moving-key keyboard and high-resolution
graphics. Plus established Sinclair
features such as ‘one-touch’ keyword
entry, syntax check and report codes!

Key features of the Sinclair
ZX Spectrum

Full colour = 8 colours plus flashing
and brightness-intensity control.

Sound — BEEP command with
variable pitch and duration.

Massive RAM — 16K or 48K.

Full-size moving-key keyboard —all
keys at normal typewriter pitch, with
repeat facility on each key.

High resolution - 256 dots horizontally
x 192 vertically, each individually
addressable for true high-resolution
graphics.

ASCII character set = with upper- and
lower-case characters.

High speed LOAD & SAVE - 16K in 100
seconds via cassette, with VERIFY and
MERGE for programs and separate
data files.
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The ZX Printer — available now

The printer offers ZX Spectrum
owners the full ASCIl character set -
including lower-case characters and
high-resolution graphics.

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

ZX Microdrive — coming soon

Each Microdrive will hold up to 100K
bytes on a single interchangeable
microfloppy — with a transfer rate of
16K bytes per second. And you'll be
able to connect up to 8 ZX Microdrives
to your ZX Spectrum - they're available
later this year, for around £50.

How to order your ZX Spectrum

BY PHOMNE — Access, Barclaycard or
Trustcard holders can call 01-200 0200
for personal attention 24 hours a day,
every day.

BY FREEPOST — use the coupon
below. You can pay 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, of course. We want
you to be satisfied beyond doubt —and
we have no doubt that you will be.

sinci=ir-
ZX Spectrum

Sinclair Research Ltd,
Stanhope Road, Camberley, Surrey,
GU15 3PS. Tel: Camberley {(0276) 685311.

I To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR. Order l
Qty Item Code ltem price Total

E

Please tick if you require a MAT receipt [
*| enclose a cheque/postal order payable to Sinclair I

i Sinclair Zx Spactrum — Research Lid for £ I
18K RAM varsion 100 12500 *Please charge 1o my Access/Barclaycard Trustcard

| Sipclair ZX Spectrum = acgount no. Flease print. I

| 48K RAM version 101 175.00 L1 [ ] P G el o ) 1

clal Printer T 59.85 s :

I D e 27 > *Flease delete/compiate as gpplicable.

l Frinter paper : I ! l

I (pack of Srolls) 16 11.85 Lot S 1 S [ l
Postage and packing: [ T T e [0 T ) 1t e ] T )

I prders under £100 28 295 — |
orders ov cLE_‘I_[_]E 29 4.!?5 g ] v () I |50 ] [ (o] I (Y]l | S SR

l OIALE: (O oot 0 P T T e N |

| FREEPOST - no stamp needed. Prices apply to UK only. Export prices on application. Yoo 809

e e e e o e —— . — — — T — —— —— — —— — — —



BBC SPECTRUM VIC

You don’t need to be one to use our

iNagnetic Charecier Ploiter
— it's simply the best thing since sliced bacon!

The iTiEP is designed for use with personal
computers having a user definable character facility —
SPECTRUM, BBC, VIC and many other.

A quality preduct having two 8 x 8 plotting grids on
which the black magnetic markers are arranged to create
or amend your “Space Invader’”, Russian scrip,
electronic symbols etc. Your only limit is your
imagination? Use both grids to plot larger characters.

The iTl E F is manufactured in durable p.v.c.
as a pocket wallet so that you can quickly and easily
“plot” anywhere — on the bus, lunchbreak, in the bath!
Plotting on paper is just plain tedious and old fashioned.

iNMEPco

34, WOODSIDE,
HARROGATE,
NORTH YORKSHIRE
HG1 5NG.

£2.95

(Post and packing free)

GEMINI
SCFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an 8 x B Galaxy, Klingons and Starbases, short
and long range scans, Torpedoes and Phasers, Computer
etc.

PLUS Normal or Hyperdrive: choose your speed but
watch the energy level.

Galaxy Map: keep track of where you have been. Also,
shows whether any Klingons remain there, and where
the starbases are.

Visual display of Enterprise’s position and movement.
Visual display of photon torpedo.

Messages from crew members.

5 levels of play. And much more.

Cassette plus full instructions.

Zx81 £4.95
Spectrum £5.95 (colour and sound too)
Sae for other programs.

Gemini Software

36 BADMINTON RD, LEICESTER LE4 7RQ.
TEL: (0533) 64915

NEW

ZX SPECTRUM
ROULETTE 48K

®Full colour Monte Carlo betting table on continuous
display,

®EBetting chip placement on table.

@ Practically any bet can be placed.

@ Suitable for 4 named players.

® Good linear simulation of peripheral wheel numbers with
realistic slowing down.

@®Ball jumps around before settling.

®All winning numbers, even money, column and dozen
bets automatically flashed.

®Each player informed of any wins and bank accounts
automatically credited.

® Sound effects.

Tapes including full instructions for play, and postage and
packing, obtainable for £4.95, from: —

DYMOND SOFTWARE,
22, HOSPITAL ROAD, ANNAN

JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN13 UL
TELEPHONE WORTHING 65881 [Evaﬂmg: and Weskends only)

B l—unrrll S E— “ a‘mam‘.&'
: Mt
e B CETELE “JE 16K RAM PACK
Cirw Barmn (b K

£29.95 ($59.95)
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o0 cassetie — value (5.7,
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¥1 - 16K RAM ONLY)
SCRD
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deat o indec#ied
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VIC 20 Owners
Buy 1 Game
EACH CASSETTE CONTAINS:
7 EXCITING GAMES G E T
by Clifford Ramshaw
for your Standard VIC 20
6 FREE!
E

Clifford Ramshow is undoubtedly one of the
most creative programmers of games for the

VIC Innovative Cassette 1 “City Bomber’, "Dumper’, “Nuclear Attack’,
“Ganymede”, “Space Flight”, “Baitleship”, "Duck Shoof”.

VIC. He is alse the auther of The Wizard and the
Princess and VIC Arcode Pack, all available from
Melbourne House.

VIC Innovative Cassette 2 “aien overun”, “Rat Trap’, "Grand Prix’,
liw'arlmkn' "mw A”Gck", Ilmngmrfl. l‘s}%el“

VIC Innovative Cassette 3 “Hoppy’, “Save the Shuttie”,
“Invasion”, “Dragions Lair”, “Dungeon”, “Blackjack”, “Squash”.

Actual VIC screens
L.. Iy £5 .95 eGCh for VIC cassette 1

9

131 Trafalgar Road, Greenwich, London SE10.
PUTI N Please send me:

vic - nhec e
d

IN N OVAT|VE | iu? E;EleﬁrgSRNE HOUSE PUBLISHERS |
| Correspondence to: Glebe Cottage, Station Road, l

I Cheddington, Leighton Buzzard, BEDS LU7 7NA. i

by C|iﬁ°rd I g = 3’?C Innévc‘:rfezcii:smiilmg £5 gg: = I

(please add 80p for post, pack & V.AT)

Ramshaw | I

| l

| |

|1 = ) e R e e R e e e e e S e

 £6.95

S5s MELBOURNE HOUSE PUBLISHERS
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Dave Berry’s machine-code
program for the Atom
transforms your Acorn into an

intelligent typewriter with many

of the features of a word
processor.

TYPEVVRITER

e

-
&

N

7

MOST REGULAR users of typewriters and word
processors have probably long felt the need for
a facility somewhere between the two. It
would be useful to be able to edit each line of
text before it is printed, since most typing
errors are noticed immediately after they are
made. Justifying the right margin for neatness,
but without the overheads involved in true
word processing would be another boon.

Word processors are ideal for reports and
such like but for the simple letter, the extra
work involved in setting up files and storing
text before it can be printed is a distinct
nuisance.

“T* fills this gap between typewriters and
word processors. Written entirely in 6502
machine-code for the Acorn Atem it is both
fast and compact, filling just 767 bytes of

precious RAM. Nevertheless, it is able to
support all the following functions:
E Edit before print.
B Right-margin justification.
B Adjustable line spacing.
M Key-blip routine.
The listing shows the Basic and assembler
source-code version of “T”. This listing has
(continued on next page)
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{continued from previous page)

been produced with a reform programme
called ABC which, among other things, pro-
duces lines of up to 254 characters. Thus
when you are entering “T" you will find it
necessary to break up some of the lines into
two or three shorter ones. I have also included
a straight hexdump of the object code and vou
may prefer to enter the programme in that
way.

The assembler program must go into
memory above # 2AFF to miss the object
code. Once entered it can be Run and the
resulting code occupies lower text ares RAM
from # 2800 to # 2AFF. The object code can
then be saved with the statement

*SAVET 2800 2B00 2800

and can subsequently be used by simply
entering
*RUNT™

Programme line 20 sets up the following
initial paramerers: line length, 70 characters;
bell position, 10 from the line end; left margin,
five spaces; and the default line spacing where
one gap equals double. These parameters are
set by the first four LDR/STA pairs, and any
or all can be changed to suit your own reguire-
ments, either by altering the assembly listing
or by Poking the relevant values into the
object code.

Each time “T” is run brief instructions are
displayed on the screen to remind the user of
the key sequences 1o use. These are:

CTRL and | together . . .

Justify and print. The routine will not allow
justification if it is nor pessible in one pass
over the line.

CTRL and 1, 2 or 3 together . . .
Change the line spacing. This key combin-
ation can be entered ar any position in the line
and is eflective immediately.

PEEETE
Delete the last character entered — the normal
Atom delete.

ES G

Terminate the run and return to the Basic
interprerer. ““T*’ can subsequently be restarted
by Link # 2800.

RETURN . . .
The normal, unjustified Print command.

The screen display is a series of exclamation
marks spaced at every fifth character position,
which helps with tabulation, and a line termin-
aror, |. It is essential to note that the line you
enter will be printed automatically if the ter-
minator is reached.

To generate capitals, the Shift, or Lock, key
must be depressed. Capitals are displayed on
the screen as inverse characters, which is the
opposite of normal Atom printer practice.

Each time a key is pressed a blip is generated
through the Atom’s loudspeaker, providing a
form of audio feedback for the typisit. The tone
of the blip rises a set number of characters
from the end of the line — the bell position —
45 @ warning.

All the normal Print control codes can be
used with care, such as CTRL N for large
print and CTRL 4 for overprinting. Since
control codes occupy a character position in
the buffer, they are indicated on the screen by
a grey graphics figure inserted into the line of
rext displayed.
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*LIST
1OF. A=A2800 TORZAFF: TR=#88;N. ;:DIMLLC27 2:F, A= T027;LL{A)==1;H. ;F.R=D TOi;P=#2

200 ' LLELDARTE; STARGZ; LOREID; STR#E3, LDA%S; STASSL: LDARHDL ) STARSS: LDARSN2; JSREF
Frgs LOHE8TR; LDREE2S
30 LLESJSRAFFF4 ; DEX; BNELLZZ/ LOAGHID ) JSREFFF 4 LDRERG2 ) JSRAFFF 44 JSRLLZ1; LDARHE2
IJEREFFF&; LOYHEE: LDARESA
40:LLESSTANEARF , ¥ DEY BRELLZS
SOULLATLDKRHCE, STA4S4,; INCRZBE: IRCHZDS) IHCHZ0R, JSREFDES LUYRSZ, LDAZN LD, STA#SED
£, LDYRHIR, STYRET, LORRsEL
881 LLSPHR TYR: CLC; ADCEAaS;: CRPY#52 s BPLLLE: TAY: PLA STR#SEAR, ¥ JHPLLS
78 L—LE‘LVY#BZ
B2 LL2QJSREFFES: PHA TYR: PHA LOR3HET: TRY
L 135'5-53393:1.03*13'5
180 LLIVDEX ENELL 17/ EORENEL ) INYi BPLLL 1S PLR: TR PLR: PHA SEC: SS08H1 LIBMILLES 56
i5BLERE3) EPLLLZS PLA; SEC SBCRYL L) STR3EG; JPLLER
118 LL2ZPLR, CRPINIB: BNELL Y ; DECS228: DECHZLS  DECR2OS, LORRACS: JSRAFFF<  LORREED; J5
RAFFFa:RTS
1""'-' LICHPESTE I BRELLS INY) LOASROS STARZASE , /i JPLLE
136 - LLACHPRAZE: ENELL I THOEES
168 200 BNELLS L DARRES; LOTRER1
i%e: FEECEReR ENILLT I PLA SORREZD; PHR

LB LT CHFER1D BHELL 14 CPYHES JEFIl ‘Q‘- STTREE IhY

179 | (3L DRB2ARE, ¥ PRA; TYRI 520, SECHSR TAY: PLA: STRESARF, Y, CHPES 22 BHELL 12 IV S
'3=Eﬁﬂr-‘¢' 9: haa BRELL1Z2;LDYERDS; SrFLLIL

188

TELLEE
298 LI TN TYRCLC ROCH0R: TRY I RPLLLS
20 4PHA 820, SECRE00; BPLLLET  LURRHRD: JSREFFFs
212l 2Tr NI STAREAAF ., Y CPYRE2 BNELL 16 LDXE338 STrEES
228 LL:SD’V. BmELL2
258 1 1DECH205; DECH20,; DECH288; LORB2] i JSRAFFF4/LOHASS BEOLLRS LORBAED
2AR LB SRNFEF 4 e E"\..J\..L.E‘r
259'—:.!.26«'.3‘('#82 DH“‘EL LIAER2E

-‘Eﬁ F V JSR‘#F'F-% DEY,; BRELL3, LDARRAD; JSRAFTFS) LOTEEE ) LORRED2
BTRREARF, ¥; DEYDHELL S LOREE3S: JSREFFF 4 MPLLLS

_-SREF?DIJ]
4837‘:'1@:; PP+l EPE"ATON I3 NOW CONFIGURED RS AN P=Rel.(F X+l TPoRRIF=F+l  Sp="
I}- LIGENT TYPERRITER";P=P+L.(F )+l 7P=0R; F"iSﬂH PepszisP="  KEY EFFECT

C

" SP=PeL. (P )+1 ; TPl PTL=RRIPoFI2) $P=" RETURN.  NORMAL LINE PRINTING® P=PeL. (P
11708 Ppet

3igef=" CTRL + 3 JUSTIFY #hD PRINT™

3E0P=PHL. (P 1 TP=8A; i P=F+ ] $P=" DELETE ERARSE CHARKCTER"
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o e o

b el MRSl |
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EEAPL e R R PR ER L L L,
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EHD #2520
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NEW softwares for NEW computer

ZX SPECTRUM
ZX81

SOUND & COLOUR ON ALL ZX SPECTRUM PROGRAMS
SEA WAR: (ZX-sp £7.00; ZX81 £6.00)

Completely new deslgned game for one or two players.
Attractive screen display and super control.

10 GAME PACK I: (ZX-sp £4.00; ZX81 £3.50)

This garme pack contains three individual programmes. You will
have lots of fun with them, and improve your 1Q too.

Adder game: (ZX-sp £5.00, ZX81 £4.50)
A new idea in which maths is involved in this fast action game.

Send s.a.e. for full details. Mail order only.

(All cheques and postal orders made payable to:

&l‘dﬂ@ Software,

51 Elgin Street, Shelton
Stoke-on-Trent ST4 2RD

Please send me:

Game EX-5p ZX-81

Sea War —atE7.00 ___  atER.00
1Q Game Pack | at£4.00 at£3.50
Adder at £4.50 _ at £5.00
| enclose £ for above itemns,
My address is

My name Signed

All prices included VAT and P&P,
U.K. delivery: Allow up to 28 days.

COM PUTACALC ZX

P IGUV-‘(E E,

An advanced spreadsheet program for the Sinclair ZX81
with 16K RAM.

This versatile software allows manipulation and inspection
of data in the most convenient way ever. ldeal for financial
planning, personal budgeting, cashflow analysis and count-
less other business, home, scientific and technical
applications.

The screen acts as a window on a much larger grid (up to 38
x 38) of titles and numbers (up 1o 9 digits). Change one
number or formula and all dependant results change auto-
matically. Save on tape or printout for a permanent record.
Tasks that would take hours with pencil, paper and
calculator can be performed in seconds with
COMPUTACALC ZX.

For cassette and full documentation send £7.95 to: Silicon
Tricks, Dept YC9, 2-4 Chichester Rents, London WC2
1EJ. {Tel: 01-603-6074).

1:c0lt
6|'l‘l'c ,d_cl‘!’

ZX81
ECONOMIC KEYBOARD
£11.95

Individually handmade and thoroughly tested before dispatch,
unconventional but practical,

A SINCLAIR USER'S ANSWER
TO A SINCLAIR USER'S PROBLEM

It's reliable, enjoyable and inexpensive; and it comes with a
moneay-back guarantee if you don’t agree.

Itis NOT a full-sized typewriter keyboard with full-travel keys to be
wired up in some way to your computer.

IT 1S:
SIMPLICTY ITSELF TO ATTACH fitting directly onto Sinclair's
flat keyboard
NEAT AND UNOBTRUSIVE, in no way interfering with any
ather expansion
SURE IN KEYSTROKE
FAST AND EASY TO OPERATE
ATTRACTIVE TO LOOK AT

IT HAS:
A SLIM BLACK BOARD with
ENLARGED AND RAISED KEYS which are
COLOUR-CODED AND EASY TO READ, and offers
SWIFT LOCATION OF FUNCTIONS etc.

MAKE YOUR ZX81 A REAL PLEASURE TO USE
Send cheqgue/P.Q. for £71.85 to:
DAVID HEARTFORD

91, High Street, Evesham, Worcs,
WR11 4DT

=~k

PERSONAL

COMPUTER
GUIDE

TIM HARTNELL

The Complete Handbook to Selecting and
Using Small Computers

A unique introduction to the exciting world of personal
computers, including:

* An explanation of how they work and what they can
do for vou

* A detailed analysis of the available systems including
the BBC, Commodore and Sinclair models, examining
specifications, commands,
software and other vital
information

+ How to get the most out
of your computer

* A step-by-step guide to
programming

* A complete set of over 40
programmes

* Written by Tim Hartnell,
the IJ.K 'sleading authority
on small computers %

Packed with ideas and fully g

illustrated with photographs,

line drawings and information

panels. ONLY £5.95

A large format quality paperback

Available from all good bookshops \ //;fﬂ'
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If you want to live to fly
another mission, you will have
to use your B-52's high-
explosive bomb-load to save
you. S A Nicholls puts you in
the bomb-aimer’s seat with his
machine-code ZX-81 program.

YOU ARE AT the controls of a B-52 bomber
which is rapidly losing altitude. Your only
hope of a safe landing is to level the ground
beneath you by shooting away the towers
which block your path. Survival depends on
clearing a safe landing strip for your bomber.

The game is in machine code and has been
written for the 1K ZX-81. It is only suitable
for a ZX-81 with less than 3.25K RAM. The
display occupies the bottom 15 lines of the
screen, and is of the wrap-around type. That
means the aeroplane is on screen ar all times It
does not disappear on reaching the right-hand
edge only to reappear moments later complete
on the left-hand side as in some machine-code
programs.

The jet appears at the top left of the display
with 55 shots displayed on its body. The shots
can be fired at any time by pressing any key
except shift, and may be fired singly or in a
salvo depending on the length of time for
which the key is depressed.

Point of contact

The shots travel at twice the speed of the
plane in a 45° downward direction and on hit-
ting a tower will destroy it from the point of
contact to the ground. The counter on the side
of the B-52 will count down with each shot
fired. To simulate the jet propulsion, the

exhaust is changed from a hyphen to an asterisk
with each move of the aircraft. The towers are
random height and random characters to give
a different game every time.

The program is written for a line 1 Rem
statement containing 287 zeros. When you
have written this Rem statement, enter the
following hexadecimal-loader program.

10 LET X = 16514

20 LET As = 7

30 IF A$ = ™" THEN INPUT A$

40 IF A% = "5" THEN STOP

50 POKE X, 16 * CODE A$ + CODE A% (2) 476
60 PRINT AT 11,7;X; “SPCZ, A%(1 te 2)
FOLET X =X + 1

80 LET A% = A% (3 to)

90 GO TO 30

RUN {IN FAST)

You can now enter the hexadecimal codes as
in the listing, either in pairs or blocks, i.e.,
80 Newline — 80 Newline — 92 Newline or
8080922121A90100 Newline and so on.
Remember there are no spaces between the
codes. The hexadecimal-loader program will
give a display of the last address and code
entered so that you can check the listing as you
enter it.

I prefer to run it in fast mode because the
screen flicker does give an indication that an
enrry has been made without having to look up
from the list 1o check.

After the last entry, at address 16800, enter
S 1o end. Now type the only line of Basic
necessary:

10 RAND USR 16520

and delete lines 10 to 90 as these are no longer
required. The ROM subroutines used are
located at the same address in both the old and
new 8K ROMs.

FE 14 P 14 Finished
28 03 JRZ 03 fower ?
04 INC B
18 EB JR EB
B DA e
16514 80 B0 9 t FE 1F inishe
62 2 AE E:gm 28 03 IRZ .03 fowers ?
16520 01 0G 0T LD BC,0700 Print black oc INC C
CD F5 08 PRINT AT background 18 02 JR D2 . &
11 €0 o LD DE,(CO0 starting at 165590 01 00 08 LD BC 0BOQ Initial. rocket
3E 80 LD A, 80 line T 16593 G5 PUSH BC Store it
o7 RST 10 CD FS 08 PRINT AT Print rocket
1B DEC DBE 11 82 40 LD DE L4082 dafa
TA LOA.D 01 06 00 LD BC,0006
B3 ORE C0 6B 0B PRINT STRING
20 Fa JRNZ, F8 16606 2A 10 &0 LD HL,[4010) Scan screen
16537 06 20 LD B,20 Print last 11 21 00 LD DE,0021 from bottom
3E 8A LD A BA line grey/ 2B DEC HL until rocket
D7 RST 10 black. ES PUSH HL found.
10 FO DINZ,FO TE LD A,[HL} :
16504 EDSB 33 40 LD DE,(L033] Random height 16615 FE A% LP A9 Found. rocket?
ZA 32 40 LD HL{&032} for towers 16617 20 OE JRNZ, OE
18] ADD HL.DE 23 INC HL  Check next screen
72 32 40 LODTL03Z)HL TE LD AJHL} position for fower.
7€ LO A, FE 76 CP 76
E6 07 AND 07 28 FA JRZ, FA
C6 00 ADD A, 00 FE 80 CPBO
LT LD B.A 28 29 JRZ 29
C5 PUSH BC El POP HL If fower then goto
CO F5 0B PRINT AT  Start prinfing £3 80 41 JPL180 crash display. 16761
3432 40 LD A(4032) fowers™ wifh 16633 FE 92 (P92 Found shot ?
E6 07 AND 07 random 20 1E JRNZ 1E
6 04 ADD A,06 characters. 36 80 LOV(HL} B0 If yes-erase.
07 RST 10 23 INC HL  Check next column
o POP BC 7E LD AfHL) for end of line
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3-RUN

ac INC A
28 30 JRZ .30
16701 19 ADDHL,DE Create shot on
7E LD°A[HL) screen below
FE 80 CP BO front of rocket
28 DA JRZ. DA If position is top
FE 8A CP BA of fower then
28 08 JRZ .08 erase fower,
36 B0 LO(HLIAG
19 ADD HL DE
7E LD A(HL)
18 F& JR.F&
CP 76 35 92 LO{HL)92 Print shot.
JRZ FA If ‘next" column is 16719 21 86 40 LD HL LOBS Reduce shots
CP BA base line then do T LD A (HL) counter on rocket
IRZ 12 not re print shot FE 1€ P iC body.[ part of
ADD HL DE Move down one 20 05 JRNZ .05 rocket dafa ).
LD AfHL) line apd check 36 25 LOHL)25
CP 80 for black sguare. 28 DEC HL
IRZ OA Yes 7 Goto print. 18 F6 JR, F5
CPBA If base then 3D DEC A
IRZ 08 skip print 7 LDIHLLA
LD (HLJB0 Erase tower down FE 1C CPAC
ADD HL DE to base line %g 08 éféfézﬁgﬁ
LD A (HL}) ({must be fower A
L o B
LD (HL) 92 Re print shot
POF H i 20 05 JRNZ .05
L Get ariginal shat 3F o1 L0 A 07 st e i g
; 32 3C 40 LD(&03CLA then load &03C.1.
— ) ' 16749 ©O1 POP BC Get rocket position
. ° . A ¥ ocC INE C and move it fo
Ay T — 79 LOA,C nexf screen
l ; RO FE 1A CP 1A pasition,
i e ST T 20 07 JRNZ 07
» 2 . 5L--— 78 LDA.B
r 5 T FE 14 CP 14 Check landed 7
3 ¥ : 28 1F JRZ 1F If yes goto 16792
: : § = , 1807 IR, 07
; : i FE20 CP20
a3 . 20 03 JRNZ.03
= OE 00 LD C,00
ﬁ; IEE BE Ch ket £l
JR €6 postn.and goto next. 1 LD A, -hange rocket flame
POP HL p Reset g?a(k. E6 01 AND 01 from - fo * to - efc,
LD 8,04  Delay 6 % ADD A 96  with each move of
DEC BC 32 83 40 LD(4083),A rocheb
LDAR 3D L0 JP&0D Goto 16593.
ORC 16781 C1 POP BC Get rocket position
20 FB JRNZ  FB CDF5 0B PRINT AT
16678 3A 3E 40 LD AJ4O03E) Scan screen fwice 06 08 LD B,06 Overprint & ='s
E[s INC A to move shot at 3E 97 LD A.97
32 3E 40 LD(403E)A twice speed of u7 R5T 10
CB 47 BIT 0,A rocket. 10 FD DJNZ, FO
20 AD IRNZ AD 16792 3E 21 LO AN Reset counter
16689 34 3C 40 LD Al603C) Check shots lefi? 32 85 40 LD(LOBSLA
30 DEC A 32 85 &0 LD(4086)LA
78 34 JR7 36 16800 9 RET Return fo BASIC
16695 34 25 40 LD A(6025) Check key pressed? BASIC 10 RAND USR 16520 .
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Even More Memory with our Byger Byte 32K + Ram Pack. Why put aside your
16K Ram Pack when you can use it together with the new Byger Byte 32K + Ram Pack
to give you 48K OF MEMORY .
=" No trailing leads or wires — all you need do is plug the existing ‘IEK Ram Pack into the back of the new Byger
Byte 32K + Ram Pack, and bingo 48K OF MEMORY .
Uses existing power supply. The new 32K+ Ram Pack is tested anr.i guaranteed with the following 16K Ram
Packs: Byg Byte, Sinclair, Downsway.
Also available:
16K Ram Pack — £22.00
New 32K+ Ram Pack — £39.50
Standard 32K Ram Pack — £35.00
B4K Ram Pack — £53.95
Tape loading Interface — for trouble free loading of Programs — £9.50
New High Quality Keyboard with bleep + reset — £49.95
All Prices are inclusives of V.A.T + Free Postage & Packing

Phoenix Marketing Services, TR s
Oaklands House, Solartron Road,
Farnborough, GU14 90L.

Name

Please send me

[ 16K Ram Pack at £22.00
| New 32K + Ram Pack at £39.50
] 32K Ram Pack at £35.00
= 64K Ram Pack at £53.95
Tape loading interface at £9.50
Fully cased keyboard at £49.95

Address

Make cheques payable to: Phoenix Marketing,
| enclose my cheque for £

Please debit my Access/Barclaycard
Signed

Date

.~ 2 DRAGON 32

Jnce upon a time .

. . in medieval days, there were-

& ﬁf Elss 5“ l:“..g::fp

= dark, mysterious Forests, and within

The heart of the system s a 6B0SE micro- Standard connections include: —
: o processor, 4 great advance on the still ROM Cartridge
these Forests there lived mythical proceser ik Koiaces o e o1 o o
dard, expandable to 64K. Uses Extended Remote castetle unit
f Microsoft Colour Basie, 9 colours available, Centronics Parallel printer
m rs called DRAGONS. . ,
onsters ca S 5 resolutions of graphics up o 256 x 192, 160 pige “BASIC' Manual included with

displayed on TV set or composite colour EvEry Sy STem.

monitor. Generates a full five sctave sound

range through the TV Speaker,

Unlike other systems in this price range it All this for the unbeligvably low price of
uses a conventional QWERTY Keyboard. only £199.50 inc. VAT, plus £3.00 p. & p.

Now in 1982 when buying a

_ computer you enter a technological’

Jungle; here within this jungle you (0'“')“'&" 'Ol‘ All

will also _ﬁﬂd Dmgons But these 72 NORTH STREET, ROMFORD, ESSEX. TEL. 0708 752862

-}.}[ Plagse sand rme: TOTAL
D?’dgGﬁS Aare no myt 5 J AME e Dragen 32 @ £199.50 sach f
Bragan Joysticks @ £10.95 pajr -
1 DD RS o irra s o e o s i CARTRIDGES |
o Ghost Artsgk & £35.98 cach, _
[N a § s Brersork 8 £19 05 gach i
I--n.iw .:5’ .- e Cogmic lnwaders & £78.95 sach =
f Menecropds @ £19.95 sach —--—I
: w Hougehald Budgeting @ £19.95 sach e
r CASSETTES ]
=i Compandium of Games & £7.08 sach [Re——
PP e e o T S — Eompsndlint o Db ElaRichs e ]
_L 3! ar X r —
I Please debit my Accom/Barclaycard Ne. g::;”:oi:ﬁc:‘i; ?;E;:]’rf £786each — I
i [_' [ | | I BEEEE ] | J Graphic Animatar & £7.95 each i
TOTAL
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168K SOFTWARE

ADVENTURE1

The ZX81 generates a random maze of 100 caves. Choose which
of two caves to start from. You must find 30 treasures in the
caves. Unfortunately you can only carry 6 at once. You must find
the exit cave, if you're lucky a singing goblin might tell you.
Beware of the Troll, he wanders around looking for you. The evil
magician will turn you into a silicon frog if he finds you. A
maximum of 8 caves to choose from when moving, Ge counter.
Game save option. £10 first finishing prize.

CASSETTE DESIGN

Create and LPRINT your own cassette case designs. 24 lines by 32
columns. Design supplied with fold indicator. Save option.

] B e e D £5.00
You no longer need type in long REM's .... Hex loader, Hex
dump, Hex clear, Hex save, USR run. A REM is reserved with 693
spaces in it. To load in your Hex just type starting address, a space
then your Hex code-hit newline and sit back. Te check on your
code use the Hex dump. Enter start address, finish address and
then watch it scroll up. Code no good? Hex clear will clear the REM
between two addresses. USR run will run the machine code from
a given address.

Prices include P+ P.

Cheques/P.0. payable to:

D J MOODY
1 Starnhill Cottages, Granby Lane,
Bingham, Notts, NG13 8DH
Tel. Bingham (0949) 37127

Also Giro transfer to 40 816 1302

DOWNSWAY

z

The specialists in internal plug-in

memaories for ZX computers announce;

/S
ks =,
9% 80K
2o
52  SPECTRUM
.§‘ noaw attainable for the price of a 48K
modell! with our SPBO low-power

Sinclair look-alike.

Functionally identical to the Sinclar 22K internal plug-in expansion but with double
the capacity (64 K] the SPB0 plugs into the sockets provided on the 16K SPECTRUM
by Sinclair forhis 32K expansion board, Instruetions 16 our usual high standard makes
fitting very simple mdeed The SPEQ in no way interferes with Sinclair add-ons — ZX
Printer. RS232 interface, Microdrive

DADER ADRM

New low prices on our highly successful internal memornes for ZX81 to: East
London Robotics, ‘Finlandia House', 14 Darwell Close, LONDON E& 4BT.

ltem Item price  Quantity  Total
CHIPSWITCH kit doubles your ZXB1 memoryte  £4.70 !

2K [this kit requires soldering}

INCREMENTAL internal 2K plug-in memaory £17.95

extension for ZX81 expandable to 16K

Additional 2K chips for above 1Hf\.ﬁ§1 16P-3) £4.50 =
MAXIMEM 54 K intarnal plugsin memaory for ZXE1  £49.95

MINIMAX 16K version of MAXIMEM upgrade- E34.95

able 1o 84K with our chip exchange service

SPB0 B4 K miernal plug-in memaory exiension for  £50.00

ZX SPECTRUM gwing 80K of user RAM

SPE0 Kit version with full instructions £44 .00

SPﬁﬂ_rl}_l:ng service (pnce includes excess pEp) £9.00

Telephone equiries on 01 471 3308 | age and Packing  45p

All prices already include VAT y rtbe:ﬂ_ni._E_ iy
Please tick of you require a VAT rE't:elpl'.D T

Refunds less £1.50 handling on all ftems returned wihin 14 days of receipt,
Send stamped addressed envelope plus additional 12%p stamp for catalogue,

Cheqgue/Posial Order payable to EAST LONDON ROBOTICS £ o BT
Name: Mr/Mrs/Miss
Address:

STOF PRESS!! Transfer all your ZX&1 BASIC and Maching code programs and data

o

nio your SPECTRUM in minutes with our new SLOWLOADER available soan!!
“YC8

ELECTRONICS (UK) LTD.

MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

Stand 249

P mml
Show

NEW!

32K RAM FOR SPECTRUM

A full 48K of memaory for the 16K Spectrum — simple
D.LY.installation by just undoing 5 screws and plugging
in! “State of the art” technology — advanced design
using fewer ICs for high performance, reliability and

economy. ONLY £42.50 plus p & p.

MEMORIES
FOR THE
ZX81

The Downsway 64K Memory* slots directly on to the
computer, without needing an additional power supply,
or adding any extra load to the internal 5v regulator.
Trade in your old 16K RAM Pack (any make, any age,
any condition) for £12.50 against a Downsway 64K
Memory to bring the price down to only £47.45plus p & p.
Without trade-in, it costs just:£59.95plus p & p — still
incredible value! :

If you only want 16K of memory for your ZX81, the
Downsway 16K RAM Pack offers the same benefits of
high quality and low price at only £24.95plus p & p.

Both memories measure only 2% x 1% x 1in. and are
supplied with a foam cushion strip to provide added
mechanical stability.

* Reviewed in ZX Computing Aug/Sept 1982 and
Popular Computing Weekly 22/7/82.

Naturally Downsway add-on memories are fully tested and
guaranteed, but should you be dissatisfied for any reason, just

return the memaory within 14 days for a full refund (and your old
16K RAM pack, where appropriate).

Please allow up to 28 days for delivery.

To: Downsway Electronics (UK) Ltd

Dept. M, Downsway House, Epsom Road,
Ashtead, Surrey.

Please send me:

Qty. ltem Price Total
32K HAM for Spectrum £42.50
B4K Memory for ZX81 at
trade-in price (my old 16K £47.45
RAM Pack is enclosed)
64K Memory for ZX81
at normal price £59.85
without trade-in
16K RAM Pack for ZX81 £24.95
Fost and Packing £2.00
Total £ .
My cheque/P.O./Money Order is enclosed
MNAME:
ADDRESS:

/7

o]
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The BBC User Guide seems somewhat inscrutable
when it comes to defining some of the listed
commands. Mark Holmes fills in the gaps with details of

the operating-system calls. And for readers interested in

creating their own graphics, lan Thomas takes us on a
tour of the BBC's special effects department.

HigH on THE list of the User Guide's
inadequacies is irs lack of information on the
various calls to the operating system via its
command-line interpreter. [ studied version
0.10 of the operating system stored in
EPROM to glean the details of the system
commands.

The version of the operating system resident
in a machine may be checked by typing in

“FX0
1o which the computer will respond with the
operating-system  version number and its
storage medium.

If you examine the operating-system code,
you will sce that the following commands will
be recognised by the command-line inter-
],'][’CTC!'_ |

“CAT
*DISC
“DISK |
*DEBUG |
"EXEC
“FX
“KEY
“LOAD
"MOTOR
*NOTAPE
"OPT:
"RUN
*SAVE
*SPOOL
"TAPE
*TV
Some of these commands are adequately des-

cribed in the User Guide but many will be new
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to most users. The full ser of commands indic-
ates the care and consideration which
obviously went into the design of the micro
and 1S operating system.

The commands *Dise, "Disk and *Net
clearly allude to the switching in of expansion
options available. When these commands are
typed in, they return with a message reporting
the non-availability of these filing systems.
*Notape switches out the tape filing system.
Afier typing in this command, any attempt Lo
manipulate tape files will cause the “No filing
system available” message to be printed out.

The "Exec command is described in the
User Guide and allows a text file on tape to be
read in via the screen just as if it had been
typed in at the keyboard. What is not men-
tioned is the complementary command *Spool
which allows text files 1o be created. This
command causes all text displayed on the
screen o be written to a tape file which, when
*Executed, will repeat that output. For
example:

10 *SPOOL"KEYS"

20 PRINT“*KEYORUN | M”

30 PRINT”*KEY1LIST | M"

40 PRINT“*KEY2VDU7 | M”

50 PRINT”*KEY3WAKE UP”

60 PRINT”*KEY10WHO PRESSED BREAK"
70 *SPOOL

The *Spool closes the current output file and
so winds up the output file “Keys™.
Having created the text files saving your

ClaCKT

THE MANY POWERFUL routines built into the
BBC Micro’s operating system can be used for
spectacular effects. One of these functions
enables you to define characters to resemble.
anything you desire. This means that it is
possible to display graphics in any mode —
except for the telerext one.

This 1s very useful when writing a graphics
game which is required to be relatively fast.
The Print Tab funcrion displays many indi-
widual graphic characters, such as space
invaders, whereas the Plot command has to
Plot many individual dots to build up a single
character. One disadvantage of using defined
characters for graphics is that all the graphics
have to be in a single colour.

Any characrer with a code between 224 and
255 can be defined by using the VDU 23
command. VDU 23 is followed by the code of
the character to be defined and by eight
numbers which, in binary, represent the dark
and light dots of the character. The first of the
eight numbers represents the top row of the
character and the eighth number represents
the bottom row. Therefore the character has
an eight-by-eight dor marrix.

The easiest way to find these eight numbers
is to take a grid of eight by eight squares and

CALLING THE OPER

favourite soft key definitions,
“loaded™ by typing in
*EXECYKEYS"™
The *Spool command may also be used to
save a typing session or a program listing
which appears as screen output. For instance,
using the previous example in program
memory, ype in the following
*SPOOL"KEYSPROG”
LIST
to which the compurter responds with a listing
of the program.

they may be

"SPOOL
*Execurion of this file will retype in the pro-
gram. A slight element of untidiness emerges
with this example when the List and *Spool
commands generate syntax errors.

One of the great beauties of this facility is
that subroutines, or procedures, and functions
likely to be useful in a number of programs
can be stored on tape in this form and entered
into each program as required.

To close a file created by the *Spool
command

CLOSE#0
may be used instead of *Spool. Close# 0 will
close all outpur files currently active and may
be used as the output terminator in the pre-
vious examples.

The 50 or more *FX commands are followed
by a number and optionally a pair of para-
meters. The *FX command is an elegant way
of calling subroutines from the operating




EFINED GRAPHICS

Program 1.
10 FOR 1=253 10 243 STEF-1 260 DATA 255,247,227,209,129,209,241,255
20 READ &,B,C 1B,E,F 6t 270 BATA 255,281,203,195,231,195,129,235
w0 VDUZ3, 1,5, B,C,0,E,F, G, H 280 DATA 235,16%,175,231,231,1%5,12¢,255
40 MEXT 1 290 DATA 255,231,195, 261,185,129, 129,255
50 HODE 5 300 DATA 255,255 231,195, 195,281 19
&0 FRINTTAR (s, 12 1CHASC250) jCHRS 12540 jLHRS (253] ;THR S (2527 SOHRT (25105 UHRS L2531 ;CHRS 1254 ) J0HRSCISS) 310 DAFA 255,255,255,255, 255, 254 255, 555
20 FDK I=1 70 8 1000 REK CUFYKIGHI (L) TAN THOMAS 1982
B0 PRINTTABi&+], 13)CHRS (250
T?nﬂg:-‘c"ur‘nh' CHR$ 02437+ ~+CHR{2431+° ~+CHAS(243) Sie DI Coleay
H REELO L B . ¥ * [ AR R L ¥ 1 3
110 PRINTTAE (6, 14148 128 Mz 16 s
120 FRINTTAB(Z, 15343 ROWA
130 PRIATTAE(S, 16148
140 PRINTTAE(Z,17)A$ ROW 2
150 FOR I=1 10 8
160 PRINTTAB(S4L, 18)iHRS1244) Rowa
170 HERT ROW 4
186 PRINTTAE &, 17 )CHRS (249 S CHRS (235 s ERN s 237 25 0HR S 240 ) s UHRS 235 0 S HR S 24 *CHRA (248 ) CHRB ( 245
190 DAiA 0,93,126,80,80,60,126,0 HOWS
200 DaTa 0.8,08,44,128, 46,140 R
210 DATA 0,24,52, 60,24, 60,126,0
220 DaiA 0,90,80,24,24, 80,128, 4 ROW 7
30 DATA 0, 24,60,24,90, 126, 124,0 ROW 8
230 DaiR 0.0,24,60,60,24,40,0 :
250 DATA 295,165,129 195,193,175, 127,255 Figure 1.

draw your character on this. Start with the top
row of eight squares. Add 128 for a dot in the
first column, 64 for a dot in the second
column, 32 in the third, right the way to 1 for
a dot in the eighth column. Repeat this process
for each row of eight, and you will have the

eight numbers for the VDU command. Figure
1 shows this process for the space invader to
be used in program 2.
For this invader to be character 255 the
command is:
VDU 23,2565,40,124,84,124,254,186,146,0

\TING SYSTEM

system. A few of the available FX commands

are described in the User Guide, burt here are a

few which are not:

*FX3.n Sets flash period of first colour of a
flashing colour.

*FX10,n Sets flash period of second colour.

"FX11.n Sets auto-repeat delay for keyboard.

*FX12.n Sets auto-repeat rate.

*FX11,0 Will switch off the keyboard auto-
repeat.

*FX12,0 Restores
values.

Operation of the cassette motor relay is
allowed independently using the *Motor
command. *Motor]l closes the relay and
*Motor opens the relay.

Anyone like me who has spent hours trying
to adjust his television set so that the VDU
display sits squarely inside the screen with the
top line of the display actually wvisible will
curse Acorn for nor ecxplaining the *TV
command.

This command allows the VDU display 1o
be moved up or down the television or
monitor screen. Typing in *TVI followed by
a Mode starement will restore the line pre-
viously lost off the bottom of the display.
*TWV255 will move the display down one line
thus restoring the missing top line when the
Mode is next changed. 255 represents —1 in a
two’s complement representation; 254 is -2,
253 is -3, etc.

The screen may be moved up a maximum of
three lines and down considerably further

the auto-repeat default

depending on the vertical hold properties of
the television being used. A parameter may
also be passed with a *TV command to turn
off’ interlace in Modes 0 1o 6 inclusive. For
example, *TV0,1 will turn off interlace.

A value of | will turn off interlace and 0 will
restore interlace. Inrerlace, for those who have
not encountered it, is a technique by which
characters can be rendered less angular by
drawing each scan line of the television alter-
nately berween adjacent scan lines of the
SCreen.

The effect is to move the entire screen up
and down rapidly by about 0.5mm. In
practice, I find that I can hardly notice if inter-
lace is on or off. In Mode 7 interlace cannot be
turned off by this method. Teletext hardware
relies on the fact that interlace is on.

The *OPT command is bricfly mentioned
in the Guide. Typing in *OPT1 or *OPT1,0
switches off all messages from the filing
system and "OPT restores them. *OPTI1.2
expands the information conrained in the tape
filing system messages so that on reaching the
final block, the start address of the file is
printed and the execution address specified by
a *Saved program — a Basic program or a text
file repeats the start address in this field. The
default option is *OPT1.1.

The *Debug command has eluded all
attempts to fathom its purpose. It has a most
promising title and I look forward to hearing
from anyone who can tell me about it. Ei

Here is a simple program to illustrate this:
10 MODE 5

20 VDU 23,255,40,124 84,124,254, 186,146,0

30 PRINT TAB(10,15} CHR&(255)

If you enter and run this program you should
see a space invader appear in the centre of the
screen. Try changing the last eight numbers in
the VDU command to create some of your
own characters.

In line 30 of the program the Chr§ function
iz used to Print the character, but this is not
vital. Instead of using Chr$, the program
could be run without line 30 and the characrer
could be printed by:

PRINT CHR3${255)
Line 30 could now be entered, but instead of
the Chr${255) quotation marks could be used,
and the character could be copied into the in
by the cursor control and copy keys. The line
would now read:
30 PRINT TAB{10,15)*"

where the asterisk represents the character
which has been defined. Unfortunately the
character definitions are not remembered when
the program is saved, so the command must
appear within the program, and must not be
erased once the character has been defined.

Program 1 uses character definition to crearte
a complete set of chess graphics, printing them
out as it does so. Program 2 is a simple Space
Invaders game which uses defined characters
mainly because ordinary graphics and Plotting
would be much too slow without resorting to
complicared assembler routines.

This second program also uses the sound
command, which I mention here because the
syntax for this command is not included in the
provisional manual which is at present
supplied with the computer.

After the command Sound are four numbers
which determine what the sound is like. The
first number specifies the channel. This must
be a number between 0 and 3. Channel 0 is a
channel which only produces white noise, so it

(continued on next pagel
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{continued from previous page)

cannot be used to produce clean notes.

The second number specifies the volume of
the sound. This can be any number between
—15 and 0. The loudest is —15 and the
quietest is 0. The third number specifies the
frequency of the sound. This must be in the
range 0 to 255, and unfortunately bears no
resemblance to the frequency of the sound
produced.

The fourth and final number specifies the
duration of the sound, in the same way as the
duration in the Inkeys command. A 1 for this
number specifies one-hundredth of a second,
s0 to find the duration in seconds divide this
number by 100.

All of the channels can be played together,
sp chords are possible, but one channel can
play only one note at a time. When the
interpreter encounters a Sound command it
stores it in a buffer until the sound generator
has finished playing the previous note.

The Sound command is used in the program
as a warning noise at the start of the game, and
to infuriate you, when the game is over, with a
horrible low-pitched noise.

Lines 30 to 70 define the characters to be
used in the program. Character 255 is the
missile base, 254 is the bomb or missile, 253 is
the invader and together 252 and 251 make up
a UFO.

Lines 110 to 130 produce the warning noise
in channel 1. In line 150 an asterisk represents
an invader — Chr$(253) — which must be
copied into the line by use of the cursor
control and copy keys. There are eight
invaders and nine spaces in line 150, making
17 characters for A$(I).

You may be puzzled by line 270, *FX15,0,
which clears the input buffer. This is needed
because the BBC computer remembers what
you type in, and if you keep your finger on a
key for roo long without this command you
would have to wait a long time before the
program recognised that you were pressing
another key.

In lines 340 and 350 logical operations are
used. If what appears within the brackets is
true then the walue of whal appears in the
brackets is equal to —1; if it 1s false then it 1s
equal to 0.

When you run the program you should hear
the warning noise, then the invaders appear.
These must all be shot down before they reach
the bottom of the screen. For each invader you
shoot down a random score of berween 100
and 500 is added to your total. Your total score
is displayed in the middle of the top of the
screen. When you have succeeded in shooting
all 40 invaders another 40 appear, and the
game gradually grows faster as you progress.
Ar random intervals a UFQ moves across the
top of the screen. If you shoot this down you
ger a bonus of 1,000.

Invaders drop bombs randomly. If one hits
your base you lose one of your three lives. The
number of remaining lives is displayed at the
top right of the screen. The game is over when
you have no lives left, or if the invaders reach
the bottom of the screen. You cannot shoot
down bombs which have been dropped, nor
can you shoot if you have a missile still in play.
To move your base press the Z to go left and

M to go right. To shoot a missile press V. [l
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10

20

30

40

20

40

70

g0

79

100
110
120
130
140
150
160
170
180
185
170
200
210
220
230
240
250
260
270
280
290
300
310
320
430
340
350
360
370
360
390
400
410
420
430
447
450
460
470
480
490
300
510
520
530
240
KLY
560
370
280
590
400
410
420
630
640
430
660
470
480
4690
700

HS=0
HODE 5
VIU23,250,16,18,56,536,205,233,9,0
VOU23,254,0,0,18,18,16,16,0,0
YOuz3,253,40,124,84,124,254,184,144,0
yuuz3,252,15,31,50,255,255,65,31,15
VIiu23,251,240,248,76,255,255,252,.248,240
DIH ASCS), X000 ,Y03)
5=0:X=10:Y=7:7=0:0=3:L=3:4=30:B=0:U=10

FOR I=1 TO 20

SOUND1,-15,200,1

AS=IHKEYS(3)

NEXT

FOR I=1 TD 3

A%(IN=" =% * = % % % % % "
X{1)=0:Y(I)=1%2+8

PRINTTABCACL) ,Y(I:)AS(L)

NEXT

F=1

FOR I=1 10 5

IF Af{IF="" R=H+1

IF AS{IIZ"" PRINVTABIX(I),Y{LY)" (17 SPALCES) 2
AS=INKEYS(D)

K{L)=X{[9+F

IF X(1)=0 v(I)=Y(1)+0.3

SOUNDO,-15,250,5

IF ASCIY>™" PRINTIABCK (L) YOI bAS(L)
¥FE15,0

IF T(1)=30 AND A%{1):"" GOTO 430
FRINTTAB(E,A-1)" ":IF A=30 AND B=X+1 L=L-1:IF L=0 G070 &30
IF A=30 A=20:B=RHE(17)

IF B=0 GOTO 300 ELSE FRINTTAB(E,A)"CHR$(254)"
A=At

IF A$="" &S=INREY${(D)

X=X+ {A$="T")-(A$="H")

X=X+{X=17)-(X=0)

PRINTTAB(X,30)" CHR$(235) "

Li A%$="V" ARD Y=7 Y=29:I=X+1:50UNLG,-15,255,10
IF Y=8 AND(Z=U GR Z=U+1) PRINTTARC(U,8}" "i15=3+1000:U=18
PRINTTABCZ,T)" “

IF ¥>7 Y=¥-1

IF Y>7 FRINTTRBU(Z,Y)"CHR$(254:"

FOR J=3 TD 1 5TEF -1

IF As(d)=" (14 SF&CES) * aslgy=""

IF INTOYCJID<2T NEXT:GGIO 520
C=(Z-X{J) )+t

AS=HLIDS (A1) ,E. 1)

[F A$<>"CHR$(253)" NEXI:G0TO 320
F=S+RND(5) %100

ASCID=LEFTSIAS(I),{C-12)+" "+RIGHT3C(A$(D) ,(17-C))
D={D/350) %49

PRINTTAB(Z,Y)" “:Y=7

HEXT I:IF M=5 GOTO 419

PRINTTAB(U,8)" *

IF X01)=0 OR X{13=3 F=F%-1

IF U€18 U=u+1

IF U=18 AND RNDI{5)>4 U=0

N=0

IF U<18 PRINTTABI(U,8)"CHRS(2Z52)ICHR$(251)"
PRINTTAB{7,5) S;SFC{4) L

GOTO 190

D=0-1

GOTD 140

FOR 1=1 T0 30

SOUNDD,-15,250,3

AS=INKEYS(10)

NEXT

IF S§>*HS HS=35

CLS

PRINTTAB(O,10)"HIGH SCORE ";HS

IF INKEY${10)="" GOTO 700 ELSE GUI0 90 Program 2.
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THIS ASSEMBLER was developed on a Vic-20
with 16K RAM pack. The program occupies
slightly less than 9K bur requires more than
13K to run. I have found thar the best way to
store the assembled code is near the top of
memory — locations 53 to 56 on the Vie —
Poked low because string variables grow
downwards and can interfere.

Although it has been written on a Vic, it can
be entered on a Pet with no alterations at all,
and with little alteration on most 6502 micros.
The source code 15 entered as if it is a Basic
program — that is, each line has a line number
and the assembler sorts these into numerical
order. The lines are input to the machine by
opening a file to the keyboard. This means
that there is no “?” prompt, and also enables
screen editing.

To list your whole program, type List and
press Return. The program is then displayed
15 lines at a time. After each section press E to
stop listing, or any other key to continue. Do
not press the Stop key as you will break out of
the assembler, not the listing.

Orther direct commands are as follows:

LISTx will display the program as
above, but beginning
at line x.
MNEWW clears your prograrm.
ASSEMBLE displays a hexadecimal
assembly of your
program.
ASSEMBLEM as above, but also
loads the machine
code inte memory,
as specified within
the source code.
SAVE outputs the source
“pragram code to tape as a file
name'’ named *program
name'’ -
LOAD loads “program name”
“program from tape.
name”
*SAVE saves memory from location
“program % to location y and names it
name’” x-y “program name’’.
*LOAD loads “program name" into
“program memaory, returning start and
name’’ end addresses.
DISASSx disassembles from location x,
codes as for the assembler.
One screen is displayed at a
time. Hit E to end or any other
key to continue,
?Hx returns the hexadecimal value
of the denary number x.
D= returns denary value of
hexadecimal x.
END exits the assembler.

Commands are not altogether standard, and
spaces are very important — they emable the
main assembler routines to split each hine into
its different sections. Necessary spaces are
marked here as [5]. Numbers can be entered in
three different forms — as labels, denary or
hexadecimal numbers. Labels are preceded by
a full stop, and hexadecimal numbers by a $.
Labels can be defined as follows:

10DL[s] SCREEN 5] 4096

This defines a label called Screen, and sets it
equal to the denary number 4096. Alrer-
natively:

20 .LOOP[s] STA[s] .SCREEN

On reaching this line, the label Loop is set

equal to the location of the command follow-
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ing — the
Sta command.
-Also, the label Screen would
on assembly by 4096. be substituted
You are not confined to calculating your
own location values. Up to 10 numbers or

can follow the commands. For example:

20 .LOOP (s STA[S] .SCREEN +$FF-200

This will be calculated by the assembler o
give 4151 denary.

To enter a series of letters or graphics, the
Byt command is used. This has rwo alter-
natives:

10 BYT "THIS 1S A TEST
The apostrophe before “This™
assembler to use ASCII codes.

20 BYT PTHIS IS A TEST
The P tells the assembler to use CBM screen
codes. Branching can be done to either a label
or a specified location.

To specify the load locarion the
command is used. For example,

tells the

£y 33

10 * = s 675
continues assembly from 675 denary.
50 * = s $fff

continues assembly from ffT hexadecimal. The
last line of the source code must be an End
command, otherwise the program will loop
indefinitely.

For absolute addressing the mpemonic is

typed;, followed by a space and then the

location — number or label. For example:
10 LDA [s]| SCREEN
In immediate addressing, the mnemonic is
ryped, followed by a #, a space, and then the
number or label. For example:
10 LDX# [s] 200

For absolute indexed addressing, the index
register to be used is placed immediately after
the mnemonic, then a space, then the location.
For example: .

10 LDAX[S] 1000

With zero-page addressing, a Z follows the

mnemonic, before any index register:
10 LDAZ[s]100
20 DECZX[s]100

In indirect addressing, the index register
required is placed in brackers afier the mne-
monic:

10 LDAY)[5]100
20 STA{X)[s] 150
An indirect jump has anﬂ] in brackets:

For accumulator addressing, the shift and
rotate instructions to be carried out on the
accumulator are followed by an A:

10 LSRA
20 ROLA
Here are the main sections of the program:

1010 70 read mnemonic data and number
of bytes per command.
100 10 440 run through your program and

supply each line with its memory
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This 65602 assembler, written by Philip
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Horton, is not solely applicable to Vic
machines. Numbers can be entered as
denary, hex numbers, or as labels —
and you are not confined to calculating
your own location values.
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TECLEC TN,
n

200

AL O AD=D: RETURN
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B HL=HL»] CE%
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18 CLR:PRINT I -DIML$(2000 . AX (2T . LAFCSB) . BOS@) , DHC 2008} . CHeoa)
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428 HEXT

438 P(HLY=D
440 GOTOI48
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&
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{continued on next page/

location, and also set up any labels
— eaither defined or from a full stop
command.

450 to 1400 assemble your program,
memory if required. These lines
include:

740 to 840 denary to hex converter for
numbers up to 65535 — FFFF.

1010 to 1040 hex to denary converter.

1290 this line converts a letter or graphic

into CEM screen Poke codes.

1410 to 2190 contain the input routine which
accesses all other parts of the
assembler.

one subroutine used by all parts of
the program to convert the string
T$ to a denary number. It is
returngd as T5.

are where the disassembler
accessed by the input routine.
is where the CHR$ commands
open inverted commas and then
delete them. This prevents, for
example, a clear screen command
from interfering with any printout.

2200 to 2380

2450 to 2660 i5

2660

into

2670 10 2890 are the subroutines which output
memory 1o tape and vice versa,
2900 to 3150 hold mnemonic data and data to
give the number of bytes required
by each command.
MNow here are the variables:

A%in) 6502 mnemonics.

A%(n) number of bytes required by each of the
commands.

L$in) each line of your program.

C$in) the command on each line of your
program.

D%in} the location of each line of your program
in memaory.

Each of the last three arrays are Dimensioned
to 200 clements, but this can be altered as
required, by changing line 10.

NL the number of labels so far encountered.

LA3$(n]) the names of the above labels.

Pin)  the location in memory of each of the
ahbove labels.

The label arrays are Dimensioned ro 50
elements, but can also be altered as required at
line 10.

Ls the line that the input routine is currently
working an.

M the number of lines in your program.

DN denary number for conversions.

H% hex number for conversions.

LA flag used to give “Load on assembly”.

C counter used to control the position in
the line of program that the assembler is
dealing with

ER errar report flag, to give a line number
after an error in the source code.

SC the number of lines sa far printed on the

screen for List, Disass, etc.
Finally, here are the error reports.

SYNTAX A direct command has not been
ERROR understood.

SYNTAX There is a8 mistake in line % of the
ERROR IN x  source code.

LABEL REP— The label defined in line x has
EATED IN x  already been used in the code.
MO SUCH The label mentioned in ling x has
LABEL IN x  not been defined.

NO CODE The user has tried assembling
ERROR with no code in the memory.

YOUR COMPUTER, SEPTEMBER 1982 55



feontinued from previous page)

£70 INeDl GOSUETAR PRINTTEEL1S: M
650 IFLA=1THENCOSUR] 258 =
£90 SCesC+1 IFSE=1 1 THENGOSUET 20
7o HEXTF GOTO1258

TLE REMadw SCREEM FJL' AR

720 GETZY IFZI="“THENTIE

T3 PRINTAT ZL=g RETURH

TAD SEMRER DEC-HEX $ék

7EG 18w IHT ¢ DAL 38550
TER D2=TNI-1w4E0S M2
770 DE=Pa-HIe2SE Hi=
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ZX81 EDITOR

FOR ALL ZX81 PROGRAMMERS

Based on the editing facility available on a DED system 10 mainframe computer the
ZX81 EDITOR provides 7 powerful editing functions for the 16K Zx81

Demonsiration SR QrEnT
5 LET A$="VT4ZASEPEN>TOUZIKS"
10 LET B&=" "
15 FOR N=1TOQ 19
20 LET B&=B%+ CHRS(ICODE A$IN)+ PEEK 2561
25 IFN=50R N=16 THEN LET B§{N]= "
30 PRINT BS
35 MNEXT N

BMERGE :
Combine editor with any cther program. Option 19 continue combining indefinitely:
available RAM only limitation.

BRENUMBER
"R increment’” 10 LET Af = "VT4:ZASEPKN>TQUZIKS"
egl “R 10" 20 LET B§="" "
=

ESUBSTITUTE
'S old texrénow 15 FOR X=1T0O 19
wextSling no™ 20 LET B%=B% + CHRSICODE A3(X] + PEEK 256
egl “SNFX$15:35" 25 IF X =5 0R X =16 THEN LET B&{X)=""

35 NEXT X
BMEXTEND
“E ling no*
egl “E 5" 5 LET A% = "VT4ZAIEPKN>TQUZIKS" L
Pinls out the line $o 134 with the cursor at the end ready for you 1o ektend or edit
ETRANSFER
T first line no, last bne na:new first line no, increment’”
egl “T15.,3%:100,1" S LET At = “VT4.ZASEPKN=>TQUZIKS ™

10 LET BSm ™ *
100 FOR N=1T0O 19
101 LET BS = BS + CHRSICODE AS{N) + PEEK 258)
atc.

BDELETE

"D line nocling no” Delete any block of program.

BSCROLLED LISTING
5 line no” Continuous scrolling kst starting at beginning of program unless
othenwise specificd. Listing can be stopped at any time for aditing

WAl standard editing functions provided by Sinclair can be used as normal.
Quality cassette = full documentation

for Only £5.50 54",
A.M. SOFTWARE

45 SHANKLIN DRIVE, LEICESTER LEZ 3QE.
TEL: (0633) 706240,

AT

-,

=TT

S AR T

30 + PROGRAMS
FOR THE
BBC MICRO

This Book contains program listings, with explanations and tips
on using the BEC Micro
GAMES UTILITIES GRAPHICS & MUSIC
"ASTRO RUN® “SCREEN PLAY' ‘3D GRAPHICS' ...
Most programs will run on Models A & B
Edited by C.J. Evans, various Authors. April 82
£5.00 inclusive of p&p

CASSETTE LEADS FOR THE
BBC MICRO

The BBC Micro comes with an incomplete lead

7Pin Din 10 7Fin Din £4 65 p&p 36p

U AR

7Pin Din to 5Pin Din & 2.5mm minijack £4.65 p&p 35p
7Fin Din 10 2 x 3.5mm & 1 x 2.5mm minijacks £4.66 p&p 36p
7Pin Din PLUGS Two for £0.65 p&p I5p
PRINTER CABLE (Centronics type) £17.00 pEp 50p
4816 As used in the BBC Micro B Chips gives 16k £4.00 each
2114 As used in the Acom Atom 20 Chips gives 10k £1.20 each
6116 As can be used 1o replace the Ram chip

inside the ZX81 to give 2k internal Ram £7.50 each

p&p Ram chips 50p per order

Programs & Hardware designs for the BBC Micro wanted.
VAT INCLUDED WHERE APPLICABLE
C.ud.E.

FHCRUCOMPUTERS

25 HENRY AVENUE, RUSTINGTON,
W. SUSSEXZ BN16 2PA (09062) 74998
LT RO

LT

|
| -
L= = W

e L

osf today fo: Print 'n’ Plotter Products (Y7) 19 Borough High Street
London SE1 9SE (or detail your requirements in a letter).

Please forward me ... .. Monuals @ £1.50 each.
..... Packs of Printer Paper @ £10.95 each.
...... Print 'n’ Plofter Jotters @ £3.50 each.
______ Print ‘n’ Plotter Films @ £2.25 each

All prices include UK. VAT, postage and packing,

I CIRemittance enclosed. [1Please bill my Access/Barclaycord/Visa

Name

Address: = 143

|
!
|
No:_ : I
!
I
|

o
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B 7 .

oo Fiquet Pontertable REM 1. | | David Horne's ZX-81

=7 .

ze ze i 2o ae
203 oE o8 Rn disassembler prompted |

,quliﬁ 3% iz 3% 3 38 38 || many readers to ask for a |

b = 2 =5 21
;5 303 0% oo RO 5|m|iar‘fat:||‘|ty for their

B.% B}/ B B R E new S_imclalrs. Now you
iI%°ze 2¢ 23 22 22 28 20 || can disassemble your
22 2% 28 3% 38 28 22 & | spect
i2 33 B2 i& ia == == =a pectrum.

23ess ,
=7 Si 56 =5=] =T 1 =22 (=]
2> 3z =7 28 3@ &3 28 [1 :

AT =0 e 43 439 24 = =25
47 s2 5C &2 37 37 29 =7

23sar
$8°7a1 27 23 9@ s 23 o2
25 8 32 8 888

wlla - = ot i L

2E21s

33 =8 =3 B4 43 26 =2 2O
Ei E& 4= ‘o7 23 4o
PR EEEs R
= [=s e

a3os1 :
595 47 47 D9 &7 4B 29 47
iS5 22 47 2 28 47 2 22
iy Zi @s 47 81 2o iz
25 ds a7 =89 28 48 =29 48

a3sac : - ; ;

45 RE g8 sBRD 4B B T2 THIS SPECTRUM disassembler is based on the | many of you have already successfully pro-
=S am ez SdpaE (a8 23 4E ZX-81 disassembler that appeared in the July | duced a Spectrum disassembler from the

25818 L. sa ss 4= || issueof Your Compuer. The method used for | original article, but for those who did not, here
SSNAE Ntz ES R AEN o D s crearing the long Rem statement is repeated | 1s how to do it.

e S e and the use of tables to point to commands is We use three tables to decode the machine-
e el LRl ey E e o also retained. I know from your letiers that | code listings. The first table in Rem 1 points
43 44 28 43 o4 23 43 42 to the mnemonics of the assembly language in

EEE"'{‘ :W f: :; :-? ?9 Z: Bytes table Rem 4 Rem 2 and Rem 3. Figure 1 shows a typical
5 3% 35 5 5% 38 & % Eliibetioh paits T 280 ap:code output and figure 2 shows how the output was
R e e = ce X 1Y ED achieved. The first character of Rem 1 points

23111
2y 4§ 33 B8 38 I 28 & All ones All ones except All ones to the comrhand table Rem 2 and the second
ig 22 25 12 5% 3% 8 = 034 3 and third characters point to the extension

24342 052 2 le Bem 3

5 42 47 42 42 40 4= 42 table Rem 3.
i 8 8 I8 82 5 8 2 gﬁ % The initial problem is to produce the first

A e e e O S 070 2 Rem which contains 768 bytes. Create Rem 1
g% = %% g% §§ g% g% E% 078 2 with 100 characters —Rs;';c figure 3. I::ciilt the

a7 : e e
S5 =3 1€ =28 S3 23 R8 55 0RE 2 line number 1o create REMs 2 to 7 inclusive.

Ez??ﬁl G Eere s e 084 2 Then type Rem 8 with 26 characters. It helps
i2 38 i 38 £ i i3 == 102 2 if you Poke 23609, 255 first.

e e e i 110 2 8 REM 123 . . . 34 5 6 (26 characters)

-+ "53 s %% E§ E% %g gg 112 2 Save the code produced so far by Save “1". To
i 35 28 si 3B 28 s3 a8 1m3 2 check, type

2387, 4= 3o S& 43 22 B¢ ma 2 PRINT PEEK 24528 :

LR COE RS ee ek B Res 15 2 This should give the answer 13. Type in the
iz 4y 38 4z e =28 33 S e s s ;

Sl e e e s following for one long Rem statement
o = o= 28 42 28
it §2 28 i 35 23 iE IS 19 2 POKE 23757, 2

L= =1
EETSEE if 8 = 5 i =3 126 2 POKE 23758, 3
= 23 FE = 1 IVhe
31 32 28 1f 585 & 11 = 134 2 Then typ EEn
3% 2= 42 42 42 22 28 28 142 2 2 RE
51 58 =8 51 38 28 48 Sa = SEET
3 = Ex 41 24
s 22 B 32 3 3 i iz 158 2 LIST
5083028 & 82 B # B 165 2 POKE 23756, 0

243990 =z 23 so 25 2= 2= 17gs2 to prevent editing: this line and Save “27.

51 gg EE %3 238 2z o 54 182 2 Next enter the data loader. Type:

Tt e s i s S 2 For A = 23760 to 24527
9088 42 8 8 &8 = o 3 Input B
el R A e e o] =8 28 The above takes into account the important 4 Poke A. B

e A= T AT 2+ BR 46 &2 7-80 op codes 10 these parameters. = PRINT A  TABS-B
41 S8 58 237 44 B1 431 =28 Figure 8. f :
iR he 6 NEXT A
ii 28 B8 B8 44 87 1 S¢
2139528 ags 42 28 43 28 38 . .
E1 S8 =8 2B £@ 37 +& =8 Figure 2. Talle operation.
i E B SR
26 27 28 29 30 3
Sinclair ~ Address Address Z-80 ] 2 REM SCF CCF 8] D INC DEC
character content mnemonic ﬂ /
XT =43 @ T [ ( i3) (4 k1)
cooe it= 1 xeR A © A A2} 3] (4)
IR iz, 2 io DE SeSS3s 1 REM 60 28 28 29739 41 29 36 42 39 28 30 47 28 31 47 28
oy =88 4 s N {
“Phen 233 3 i e GREM  be FHE DEX BE T ARCHNIENMSSH L DL E e
: iZ 3 T e B 37 3B 39 40 4 |42 43 4 a4 48 47 48
E g; 1? Le 1238471 HL Taking 1 REM
= s3 i3 (1) 29 39 41 - LD BC NN | check these
le Sl i =fer (2} 29 36 42 = LD be A | onpage 183
NOT iss 18 gF S513 {3} 30 39 28 = INC BC of your
SN (4) 30 47 28 ~ INC B Sinclair
22% 388 38 R332 : (5) 31 47 28 - DECB manual.
Sapy S5 31 R3ES Figure 1. g
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F.rgure 9. Figure 7.

LR N RN (BT ¢

ZX Specirum

et © n TN POEC  peeED & =

Eiacksofm ==
EEEEEEEEEE sS
T
EEEEEEEEEN Figure 3. 2z
-
o A
; 2 = 4.3
DS . 1se3s557-2552587299 584557800122 iz
' S TEORLEE34SETESR I 4SS TESD 1SS ASE - B

SSE@I2IASSTEIA =

Biocks of four

Carefully enter the data into the Rem stare-
ment by typing Run. Make a note of any
errors you make and go over them later on by

Enter Rems 2, 3 and 4 as you would a
normal Rem statement. The spaces are
important, see figures 6, 7, 8 and 9. The

Print PEEK. 24716 should give 99. If not, table 2is
wrong — check space after CPL.

Print PEEK 24786 should give 48. If not, table 3is
wrong.

Poking the correct value,

The list is given in figure 6, but unfortun-
ately only a small portion will be seen on the
screen if the Rem is listed. When vou have
entered all the data, delete lines 3 and 4 and

following will check whether your tables are
Correct. When all is correct, delete line 5 and enter the
program in figure 4. I have included a copy
facility which can be substituted if you do not
have a printer. Type

Print PEEK 23760 should give B0.
Print PEEK 24534 should give 82. If not, table 1is

check by typing Run. Then Save 4™, wrong. 163 PAUSE 150 =
Figure 5.
9_ S ; 8@ PRINT CHR& PEEK I.CHRS PEEK
Basic listing Explanation ol
& LET G=D4786 — e g2 E_EEEBCGEPEC
7 LET A=2a750 -l-__________________ED_ CB IX IY table start G 98 LET Bab e DD FD routine
e s S ——— 21 rom Hid 7o ories S7ER ErE
T =28 o T ¥ =C)oed e
§3EEFEE%. | ———_—Commondwblesant N 2308;(ReER | thebioclazes peer Tna
T Extension table start P P2 NEXT H__
14 GO SUB 140 102 GO _SUB 1z@
iE LET I=ailapEER o st ) : K 183 LET FoFsb
£ LEF LIREER Iih) 200) o L i 8 rRed”
i - | =4 -
18 LET H=PEEK (I I+E} ]pclintm table M izs o e e LSRRI HE AT
=, 1 £ CHRES® BEER X TRE . &
B =i SR e Rl e
28 IF I =C:E THEN GO _TO S8 T QRIkITNTSI:I B REEN {FaD)  TAB
5% BRIud Lfins PESK I.Chms BEER et
(Tal) i CHR PEEH iT+E} : Crkg PEEX Print command o Jo3Q. THEN G0 TO 144
(T4l adey s 141 FRINT CHE2 FEEK .. TAB &;PEE
26 IF L=40 THEW CO TO &= KoJ:zTAB 1 7y
y 27 I- L=6@ THEN G0 TO GO 143 iz
29 EET I=Pi((L-C) 3E} iid 5:PEEFR JiTRE 12;.u
T e e
3z ﬂ IS 57 is? TQ 2a7g0 STER 13w —Routine to page
H is2 results
163 o
v = ig1
163
161
188
PR -
= Figure 4.
=3 Tables Function
e *rREM 7771745877 TATT Pointer table
£ blocks of three
HIE . T e
gg e i REH RIZSARRCARIA DB S0 Command table
- E® GO TO C BX =i Ao DEC Do BST
83 PRINT BEEK (UsD) RS1SRE24RSI2RSIOHS BRE blocks of four
85 GO TD &8 . SB5-s0E wBhR =bE =B o0T
o E? PRINT PEEK {J+D) +2583PEER | NOE Ex ETI CFEL
+E) ; = =F
et 45 | ) ixediy FE b HLDE i
85 E5Trii S0 L o EPE¥ES4"RSSSECNERSE  Extension table
7i 82 ;‘ﬁﬁqgﬁ - EPNNPE blocks of two
= ;g IF PEER (J+B) »138 THENM GO0 T SEM 234385 Sl SEA TSR ED. CB. I1X. IY table
@ ZZ BRIMT PEER (Usbi P9421PERLL 13513142115 e
£ ERINT B Lo 11i7S113212 s221502153 blocks of four
77 PRINT (FPEEK {J+D}) -25& 1730185515
' v G0 TO 84
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In the last part of this series,
Tony Edwards explains the use
of flowcharts in computer-
language translation.

WHERE THE DIALECT of Basic to be translated
15 50 alien to the one your machine uses, the
kind of direct translation discussed in the
previous articles in this series is difficult or
impossible to apply. This is, of course, also
applicable to translations from one language 1o
another.

The method I shall use is to revert to flow-
charting — that basic step In programming
which we all know is essential, bur which we
usually manage to do without.

Our regular readers will have seen a form of
flowchart in this magazine each month. It is
heavily disguised as a puzzle and will be found

in Yowr Compuier’s Competition Corner.

The type of flowchart we will use is more
stylised so that it can be more readily
transformed into Basic, your dialect of the
language. Once you have mastered the art, you
should be able to change the Competition
Corner puzzle into a stylised flowchart and
then into Basic so your computer can solve it
for you.

A flowchart 1s a number of symbols joined
up by usually one-way paths. Different pro-
grammers use different symbols, but so long
as they are consistent within a chart that does
not matter. The symbeols I use are shown in
figure 1.

The start, stop, go to and from symbols are
selffevident. The input and output symbols
are graphic: they represent an input card and a
roll of used copy output. The assignment

10 DIM A(9) : DEFINT A-Z : RANDOM
20 R! RMNDIO)

30 IF R! >0.5 THEN 100

40 (input players move)

100 FOR | = 1TO9
110 1F All) <> 0 THEN 110

120 A = 1:l = 10

130 MNEXT |

140 A(A) = 1:B =0

150 FOR | 1to9

160 IF Afl) = 0 THEN B 1
170 NEXT |

180 IF B == 1 THEM 40 ELSE {(game drawn}
Program T.

1000 IF A <10 AND IFB<O THEN Z = 0
ELSE Z = 1

1010 IFC< 100 ANDIFZ = OTHENC = C
— 100ELSE Z = 1

1020 IF Z = 0 GOSUB 2000 ELSE GOSUB
3000

1030 ON D GOSUB 100, 200, 400, 400

Program 2.

10 IF A < 10 THEN 30
IF B < 0 THEN 40

: GOTO 120

(*DICE THROW")
VAR LINE : INTEGER ;
PROC RANDOM ;
VAR M, N. P: INTEGER;
BEGIN
REFEAT
M:= N*125
IF M<0 THEN
M := ABSI{M)
Miz= M= P =M
P:= PMOD7;
UNTILP<>0
WRITE (FP# )
END ;
BEGIN
WRITE (28, 31, 220, ‘DICE’) ;
FOR LINE : == 1 TO 8 DO
WRITE (13, 220)
N:= 99
RANDOM
WRITE (32, 32)
RANDOM
END
Frograrm 4.

10 N = 99 : REM SEED FOR RANDOM
NOS
20 GOSUB 1000

10&:43 REM SUBROUTINE FOR RANDOM
DICE THROW
1010 M = N * 125

FLUEN

statement box is o contain a list of statements
assigning values to variables or altering the
value of variables. 1

These statements must be in a set order and |
contain no branching or double flows. They ‘
are just a series of operations to be undertaken |
in order: Branching takes place in the decision
boxes. These contain a simple statement
which can be answered *“‘yes” or “no” and the
path leading from the box is chosen dependent
on the answer.

Only decision boxes have two paths away,
but any type of box could have multiple paths
leading to it. The cardinal rule is that at each
part of the diagram there is only one path o
take.

Let us produce a flowchart to play the game
of noughts and crosses. My suggestion is
shown in figure 2. If you prefer another one it
does not matter. Provided there 15 only one
path from each part of the diagram, all flow-
charts are egually wvalid and there are
numerous ways of arranging this game.

Check through this flowchart to see thar i
complies with the rules I have just set out. It is
usual to number at least some of the boxes so
that they can be referred to, but the sequence
of these numbers has no significance.

The next step is to enlarge the boxes
maintaining the structure of the diagram so
that it adheres to the rules of vour program-
ming language. If you are not familiar with
flowcharting, it is worth working through the
whole chart to produce the Basic code for the
game. Here T shall content myself with the
boxes 1, 6 and 9.

I have decided to set up an array for the
game board and will call it A(9). If your dialect
does not have arrays use the variables Al to
A9, Figure 3 is the next stage of the flowchart
and figure 4 is the final stage which is
practically the code for the program. Work
through these to see the logical connections.
You will see that box 1 has been split into

90 C = C — 100 1020 IFM<OTHEN M = M* —1 boxes 1.1 and 1.2 and the others likewise.
100 GOSUB 2000 1030 N = M The final step is to write out the code with
110 GOTO 130 1040 P = M the correct Gotos and to clean it up. Eagle-
120 GOSUS 300 1050 P = P — INT (B/7) 7 cyed programmers will see that I have jumped
Uzt :E 2 ;IQES ;% :g?g lFl':Hlle'-l' F?THEN 1010 out of a For-Next loop in 6.1 and 9.1, but my
:gg GOI?I'O--ﬂfm 1080 RETURN method of making this possible is in a previous
Program 3. Program 5. alrtic!c or you could use the methods shown in

e e el — o the listing of program 1.
: &1
Find blank
Stop/Start Input Output Ak Is number high? ::5 space in array
\ N S O
s L () =
Yes
’ Are all spaces full? e
Assignment/ From/Goto Decision
Statement i
Figure 1. Figure 3. { Goto 14)
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When then is this flowcharting to do with
translation? Logic is two-way so that it is
possible o change a language code back to a
flowchart. Thus when faced with a piece of
untranslatable code you should convert it inte
a flowcharr then reconvert it into your dialect.

First a simple example. Program 2 is a small
part of a complex program listing. If you do
not have IFThen-Else and On-Go To state-
menis in your Basic dialect you could have
considerable trouble with the translation.
However, it is easily converted to the
flowchart at figure 5, and then to the listing in
your dialect — for example, program 3.

It is listings like this which give Basic a bad
name as an unstructured language, bur ar least
with the help of a flowchart you can keep
conirol of the logic, and can in many cases,
including this one, improve on the flow of the
program at the flowchart level before encoding
it in Basic.

Now for a more complex example. If the

program you wish to translate is not in Basic,
but in some other language it is nor usually
possible o translate directly as different
programming languages have different
structures. Nevertheless they are all
developed, at least theoretically, from common
flow diagrams.

Thus if we can convert the “foreign”
language to a suitable flow diagram we can
then convert the flow diagram to Basic. So let
us try.

Program 4 is in the language Pascal. Iris a
program to simulate a dice throw. In this case
it would be reasonable to reprogram it in Basic
from scratch, but by way of an illustration we
will flowchart it. Even if you do not know the
language, or know it only slightly, it is usually
possible to develop a suitable flowchart
especially if you know what the program is
intended to do. My flowchart from program 4
is at figure 6. Can you see the correspondence
between the two?

For those readers not familiar with the
basics of Pascal some explanation is in order.
The Proc or procedure in Pascal is similar to a
subroutine. In this simple example it is only
necessary to flowchart the Proc as the rest of
the program is just house-keeping, screen
clearing Tabbing, and so on. The symbol :=,
unfamiliar to Basic users, is the assignment
statement and can be read as “‘becomes”. For
example, A ;= B means A becomes B. This is
similar to a = in Basic. The rest of the Proc is
reasonably simple ro follow.

Having arranged the flowchart we can forget
its Pascal origins and rransform it into Basic
statements. I have resisted the tempration 1o
simply replace it with

10F = RNDi5) + 1: 2P
as this would not help you understand the
technique. The flow diagram is simply a
method of generating pseudo-random
numbers using modular arithmetic and is
encoded into Basic withour difficulty — see
program 5.

The only problem is with the box 4 state-
ment P = P(Meod 7), which is a standard, if
obscure, mathemarical expression meaning P
is the remainder when P is divided by 7. For
example, if P originally was 22 then P(Mod 7)
would be 1 as P = 7 = 3 remainder 1.

@ L]

(_ Does computer play first?

1

2]
; Yo @
T PLAYER® 1.1
| iNPUT PLAYER'S MOVE |——
3 A
IER > 8.5 THEN 6.1 FORI = 1TO8®
e ELSE GOTO 2 IF All) = 0 THEN 8.2
& NEXT |
62
5 5 -
Make winning Y
maove 9.1
FORI = 17049
13 IF A(l) = @ THEN 2
NEXT |
Comp GOTO 14
makes
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Frgure 2. Figure 4.
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Figure 5. Figure 6.
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COMPILING AN index is, at best, a long and
rather tedious job. If funds do not run 10 a
professional indexer, the author has to do the
job himself. Traditionally, indexes are
compiled on cards, which are sorted into order
— just the kind of job which could be done
easily on a computer.

The Indexer program was written to help
me compile a short index for a book but could,
of course, be used equally well for an index of
records, tapes, or whatever you like.

Inevitably, the ZX-81’s 16K memory places
some limitations on what can be done. A
balance must be struck between the facilities
the program offers and the amount of space it
leaves for the index entries. I ended up with a
program of slightly more than 6K, including
system variables and display file, leaving about
10K for the index itself. The way the program
is designed allows a maximum of 340 index
entries — enough for a large record collection,
or for the index of an average rextbook.

Using the program

Rather than describe in detail the way the
program is constructed, [ will begin by giving
a set of instructions for using the Indexer. The
program is intended to be as user-friendly as
possible, and having used a number of expen-
sive commercial software packages, I thinkit is
as good as most. The use of Inkey$ for com-
mands justifies, I am sure, the small amount of
exira memory used, compared with Input —
which requires two key pushes instead of one.

Similarly, the program is difficult 1o crash,
and rejects most kinds of incorrect entry. At
least I have not ver found anything that can
lead to loss of data. Fimally, before the
operator instructions, I should mention that 1
use a typewriter keyboard for the ZX-81, and
Fast mode. This enables you to type at almost
normal speed.

First, load the program from the tape under
the name

“INDEXER""

The program will start with the menu. Select
option 1 from the menu to start:

1 BEGIN NEW INDEX
This clears all previous data and selects entry
mode for the index. The screen will show a
heading marked “Entry” and “‘Page”; and a
number, 0, in the top-left corner.

Entries can be typed into the Indexer in
random order. No entry can be longer than 27
characters, and no page number larger than
999, The maximum number of entries is 340.

Type in the entry, followed by Newline,
then the page number, followed by Newline.
The counter at the top-left will record the total
number of entries. The program will auto-
matically reject any entry that is empty, and
any page number larger than three digits or
starting with a non-numeric character. To
delete incorrect entries before pressing
Newline, use Rubourt in the usual way. After
Newline has been pressed you must use the
Edirt Index facility.

To return to the menu, key 0 as if'it were an
entry, nol a page number. Note that entry
mode returns to the menu via a sort routine
that may take several minutes, depending on
the number of entries.

2 KEY ENTRIES
This works in the same way as option 1 Begin
New Index, except that existing dara 1s not
deleted. This enables you to continue adding
to the index after saving and loading the
existing entries. The counter records the toral
number of entries.

3 SAVE ENTRIES
Option 3 allows you to save the program and
data on tape. Save time will vary according to
the contents of the index, but you should
always allow at least 10 minutes’ worth of tape
for saving.

The Indexer and contents is loaded from the
tape with a Load “Indexer” command.

4 PRINT INDEX
Option 4 prints cut the index on the screen or
printer, merging identical entries and hsting
page numbers in numerical order. The index
15 printed out in strict alphabetical order,
regardless of the order in which entries were
keved.

screen or printer. When printing on the
screen, the index is printed from the
beginning in screen-sized blocks. Pressing any
key moves on to the next block. When the last
block is reached, an End message is displayed
at the top of the screen; the next key push
returns to the menu — it may take a few
seconds for the menu to reappear. During
printing, the computer operates in fast mode

You are given the option to print on the |

/X0l

for just over half a minute berween screens.

If the printer option is selected the screen is
not used. The printer prints out the index in
blocks; computing time between blocks is just
over half a minute. When the printing is
finished, the screen displays the last block of
the index and the End message. Any key
returns to the menu after a short delay.

5 EDIT INDEX

Option 5 provides an editing facility. The
index is listed, unmerged, on the screen.
Cursor controls can be used to step through
the index — the keys, without shift, can be
held down for continuous stepping. The down-
cursor control moves down the index eight
lines at a time for rapid stepping through the
index; the up cursor moves up one line at a
rime.

The lowest entry on the screen is high-

| lighred with a cursor or inverse first character.

This is the line affected by any cditing. Key E

1 ui | = 132 PRINMNT
tag?i;E?T aN,1a82 135 PRINT "B KEY ENTRIES® “
3 14@ PRINT
aa 158 PRINT "B SAUE ENTRIES®
Sa e TEQ PRINT "Bl PRINT INDE
=0 " - g ,
17@ PRINT
17S PRINT B  EDIT INDEX"
1 FTo 417 18@ LET Ke=INKEYS
RE X 180 IF =1 THEM S0TO 230
wal 196 IF Ks=""2" THEN 20T0O 42&
268 IF K£="3" THEM S20TO sSSoa
: 212 I RIS TEN SO7S 13
ey X . ,ﬁ. n;eh [ X} L L
: 18 ,8; CHRS$ [ iCODE 223 bR ilan
D =tEL . =38 CLS
CURSOR 238 PRINT AT 1i1i.8; "EET E
s it . - DELETES ALl DATA. ®KEY ¥ TO GO
23 5658 == ON, @ FOR MENLU.
e LHG S 24@ IF INKEYS="%Y" THEN GOTQ 485
CLS 245 IF INKEY3="8" THEN G0TO 120
1aS SLOu 252 GOTO 24w
i1i1@ PRINT 485 CLEAR
12@ PRIMT 488 DIM A% (341,38
128 PRINT "H BEGSIN NEW INDEX" 49@ LET OT =2t
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for edit. The whole line can then be re-
entered, as in entry mode. The line will appear
correctly when either cursor control is moved.

Key D for delete, having made sure that
cursor is at the line to be deleted. Note that
vou cannot fll the gap left by a deleted line
while in edit mode: to insert new entries you

need to go to option 2 Key Entries from the
John Watson's Basic program for the menu. Again, to return to the menu key 0.
ZX-81 means you can compile an Remember that Edit mode also returns to the
index for your library of books or

menu via what can be a lengthy sort.
for your record and cassette In case of an accident, like keying Break by
collection.

mistake, the program can be restarted by Goto
100. The printed index has gaps berween each
block of 10 lines or so; this is intentional, and
improves legibility if the index i1s to be
retyped.

It is not a good idea to enter all 340 entries
unless you have to — after 340, the program
leaves entry mode, and goes back to the menu,
but with an unsorted list. T'o make it sort, go
to Edit mode, option 5, then immediately key
0 1o go back to the menu again through the
SOIt Toutine.

How it operates

Here is how the program works. The index
entries are stored in a string array, which is
dimensioned as A%$(341,30). The last entry is
not used, but is necessary for the program
operation. CT counts the number of entries.
The main menu is at lines 105 1o 220.

Keying 1 goes first o a “do you really mean
it?”" message at 230 to 250, then redimensions
the array, deleting all data. It then goes into
the main key entries routine at 496. This
prints the heading and the current entry
number, and warns when the index is nearly
full. When the index is filled right up, the
program returns to the menu — this is more
helpful than going through the sort routine in
the usual way, as it provides some idea of whart
has happened. Unexpectedly launching into
the sort routine, with its several minures’
worth of blank screen, can make you think the
program has crashed.

Line 520 goes to the entry-checking
subroutine at 5010. The index entry C$ is
checked for an empty string, a blank first
character, or for 0 which is the “leave entry
mode” command. The page number B is

fcontinued on next page)

4956 FAST 558 IF RZ(x, 1! =" Y THEN 5QTO 58
497V CLS a

498 LET X=1 BS2 LET RsixXxli=""

S@@ FPRINT AT @,d; sxxxxxxEN 5SS LET CO=0C0a1

TRY $#%%* 32253 F‘HhE” AT @,&@;CT 58@ GOTO _sad

S5 IF uTwan T i PRINT AT @8,4 B8 LET CT=CT-00

i "B H“t" § e S598 GOTO Sadw

si@a IF iR EOTD 10 72@ IF R ,1) =" ' THEN GOTO &5
S28 c05ubB Sﬂiﬁ @

538 SCR 785 LET CF=CT-=-1

548 GOTO Sad Tid S03UB Saia

S58 LET Kag=IMNKEY 72 30TO E5a

5855 IF KE="7" THEN GO0TCO ca@ 199@_PRINT_HT gB;ﬂ;“PRINTER (P}
S6@ IF K3="8" THEN S0TQO 822 OR_SCREEM (S)7
565 IF Ks="&" THEN GQT0O B3@2 12994 LET Ps= - ;

) S7@ IF Ks="E" THEM GOQTD 7@ 1998 LET Ps=INKEYS L &

s78 IF K="0" THEN 2070 658 1998 IF PI="F OR PH="35 THEN GO
580 GOTO Ssa TS 2eaa
502 LET X=x-1 1997 GOTO 199s
535 IF X:3A28-CT THEN LET X=325- 2888 LET X=341-CT

= 2@a8s FRST
glea GOTO 13 2 Es CL3
528 LET X=xX-3 2810 IF PEEK {{PEEK 15396+2356xPE
6§32 IF X»>324 THEN LET X=324 EK 153§7J+6?3<39 THENM GCOTO 2208
838 cOro 13 2828 SCROLL {listing continued on next page!
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{continued from previous page)

checked to see il it is empty, or if' it starts with
a non-numerical character. It did not seem
worth checking all three figures, as this isnot a
mistake likely to be made during entry —
forgetting to pur in the page number is a
possibility, but putting in an alpha-numeric
page number seemed far-ferched. Anyway,
you can pick it up during editing.

Lines 5070 to 5090 are interesting, as they
range the page number to the right-hand end
of the string holding the entry. The number is
always held at the extreme end of the string so
that it is sorted properly. Without ranging
right, page 150 would be sorred before page
35.

Entry is always followed by a sort — at lines
8000 1o 8260. Regular readers will recognise
the excellent Shell-Metzner sort routine by
David Lawrence, published in the April 1982
edition of Your Compurer. Why rewrite a good
programs?

Option 5 on the menu, edit index, takes us
to line 10 which prints out the index on the
screen, and waits for a command from a
secondary menu at 46 to 50 and 550 to 580.
Line 40 prints the first letter of the entry
affected by edit, in inverse. Up and down
cursor controls work through the index, 0 goes
back to the menu, and DD deletes an entry, not
forgerting to make the necessary correction to
the entry counter, line 635.

Note thar all the entries end up in the array
in reverse order after sorting; CD is used to
store the number that has to be subrracted
from the total counter after editing is finished.
The next sort — automatically after editing,
line 690 — gets rid of the empty strings. Note
line 650, which prevents re-deletion of deleted
strings — this would upset the entry counting.

Option 4, print index, also includes the
merging routine. The entries are merged only
during printout, so that they are available for
editing separately il required later. Since
entries are printed from the bottom of the
screen and moved up with scroll to place them
in the correct order, there has to be some way
of checking when a screenful has been
supplied.

This is done by line 2010 which Peeks the
second line of the display file to see if there is
anything there. If there is, then the program
either waits for a key push, line 2210, or
Copies the screen, according to whether
screen or ZX printer has been selected. The
actual printing and merging takes place from
line 2040,

Line 2040 prints out the entry, and if the
string is empty — that is, it is the one after the
last-used string — goes on to the winding up
routines at 2260 which scrolls the entries up to
the top of the screen to avoid an odd gap when
the last part of the index is printed our.

If the string is not empty, the entry part is

stored in Z$ and is compared with the same
part of the next entry, line 2100, and just the
number, preceded by a comma, from the next
string is printed — line 2160 — if the next
entry is identical. The subroutine at 3000
finds the print position for the page numbers,
which should be just after the entry and not at
the far end of the line.

Note that there are two Saves at the end of
the listing. The one ar 8600 should be used
when you save the master copy of the
program, with Clear and then Goto 8600.
This saves the program without the string
array — Save/Load time is about two minutes.
The other Save routine, from 8500 to 8530, is
used from the menu to save the program with
the array, which takes far longer. If you do not
know the “line 0 trick, do not bother
entering the first Rem statement in the listing.

There is certainly room for improvement
and the program is a good example of Basic
spaghertii. It typifies the program that has been
put together piecemeal, but on the other hand,
it would have raken me far longer to write in
any other language, because several points
occurred to me during, rather than before,
writing. Also, it badly needs a Renumber.

Obviously, owners of bumper-size RAM
packs can store more entries. Each entry takes
30 bytes. To change the size of the array, you
will need to alter lines 1, 10, 486, 505, 510,
605, 630, 2000, 2135, and S040.

{fisting continued from previous page)

2830 SCROLL %@ IF CEtil=" * T oTDo Se1e
S504@ LET Z8=R3(X, TO 27} S838 LET Astxie HER Ok
gggg észﬁ cg;:;g"angn GOTO 2268 5238 LET CT ET31
18, 2; @242 PR AT 12,9;A81X, TO 27) ;
208@ LET X=X+1 R et ol %
5850 Sosud sode 1o &M SeS8 It Be- ¥ op Lem Bssa T
IF ="" OR LEM »3& THEN ©
2@8@ PRIMT AT 18,0;", ";RAs$(X-1,=2 OTD Sasa *
2028 291 cacys SRR et R mscuarer ¥
=
2182 IF ys:>Ig THEN S0TC 221 s@7@ LET Q=LEN B
21192 GOTO 218 S@8@ FOR 5=2 TO 1 STEP -1
2120 LET Zs=V$ S@8%5 LET A3 (X,3I-5) =Bs${(D+1) -3
2188 LET xX=¥a+31 SA93 NEXT =5
2135 IF X>341 THEN S0OTO Z26@ S@08 LET Xmxai
2148 LET Ys=RsiX,1 TG 273 5222 PRINT AT 19,29;8%
2152 IF Y3:>Z8% THEN GOTQ 2910 S@128 RETURN
218@ PRINT ", ";Rsi(X,2_@ TO &8a}; 5808 FAST |
2165 LET C=C+4 232410 LET ©=
2166 IF C>28 THEN cOSUBR 25ea 8@2@ LET o=
2179 GOTO =128 3@3@ LET A=1
2209 IF Ps="P" THEN GOTQ_ 224@ S@4® LET N=34@
SSOE PRINT AT &, 8; FRES 5 8250 IF =2++A>N THEN S0TO cSaaw
Y o TO T TGS t S@E® LET Pe=f3l
& PAUS R T 5372 GOTO S@358
2218 CLS 2eS2 F=R3aR-1
2228 GOTD 2021 8@9@ LET F=IMNT (F.2)
224@ CORY 81090 IF F=@ THEN GOTQ 1@@
2245 CLS3 3118 LET D=N-
2258 COTQ =201a 2120 LET 8=
228@ IF PEEK ((PEEK 183906+2883xPE B818@ LET P=~
EE 1830713871 ¢80 THEN SOTO 2386 814@ LET =A3F
‘gggg 38?8“525& a%gg }EETQE= .?in £} THEN =S0TD 82
i > i SOT D =
S B 22 i
i o 8170 LET B=B31
2320 PAUSE 33eeé 31s@e IF_B>D THEN GOTQ S99
2330 GOTCO i@e 219@ GOTO 313w
28@@ SCROLL 8202 LET S5=321
28i@ PRINT AT 19.,8; 8212 LET Ta=Rz {8}
2520 LET Cc=0 822@ LET AS ﬂlzﬂitEj
28532 RETURMN _ 82380 LET RAB(E) =T
S28d LET C=27 = S242 LET A=8=F
3Q1@® IF AS(X-1,C):>" ~ THEN RETU 355@ IF Rl THEN 2070 Si7@
RN 226@ GOTC Si4a
3028 LET C=0- 88223 PRINT AT 2@,8; I
3B3@ IF C<1 THEN RETURN - NEWLINE TQ STRRT"
2040 GOTO Saia 851@ INFPUT K%
325@ GOTO 1g@ 8522 SAUE " INDEXER"
S@i@ INPUT C 8530 GOTO 128
5320 IF C3="8" THEN GOTD S 3608 SAUE " INDEXER"
@28 IF Cs$="" THEN GOTO S91D 8818 GOTO
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\W]ermeportant assettes

A.S.K. announce the first four programs in a series of educational cassettes for the VIC 20.
These programs have been written by a team of teachers and professionally programmed
specifically for use in the home.

They are of proven educational value, complementing work done at school, yet all the
programs are designed to be fun to use — not just once, but over and over again.

We believe that these programs will give you and your family and friends hours of
worthwhile enjoyment. They will help your children to learn at home in a relaxed yet

stimulating way.
o
™
M’). T i]|:|' ﬁ
WE WANT TO .
COUNT | |
—— = J
Cionimiis I | o
We Want To Count. A program for young Twister. A gecmetric puzzle that will tie you in
children learning to count which involves the knots, testing and improving your thinking skills
numbers 1 to 5. Children often find it easier to and powers of concentration. The purpose is to
recite numbers than to count things correctly. rearrange c:_:-lm:red squares so that no row or
Four different games give the child a variety of column contains a repeated colour. Set your own
objects to count, and are presented in an exciting puzzle a.nd test the whole family. Suitable for
and stimulating way. Suitable for children aged 3 children aged 8 and upwards.
and upwards.

Facemaker. This program is designed to help Number Chaser A car race provides an
improve spelling, expand vocabulary and sharpen opportunity to practice and improve estimating and
observational skills. There are thousands of multiplication skills. You can choose the level of
characterful faces you can make with the difficulty you want maldng it different every time you
program. Perhaps someone you know? Suitable play. Suitable for children aged S to 12.

for children aged 5 to 12. T — e e

: : r
Each cassette comes in an attractively labelled box together A e
with a colour boolkdet which gives detailed loading instructions | To A.SX., Freepost, London SW14 8BR (n DIS IR

and tells you how to use the program.

N.B. Because these programs make extensive use of computer I lesse=snc m&'| Quantity Unit price inc. Total
memory and colour graphics, a 16K RAM PACK (or 8K RAM i VAT + 55p p+p
PACK for Numberchaser only) and colour T.V. are essential for — T i
their operation. 1 | We Want To Count| £9:000 FF Sl FL o B
If you do not have a 16K RAM PACK, we will be pleased to i Twister i £3.50 _L| S rp
supply one at the discounted price of £67.50 with your order for Facemalter ! £8.50 ,r
one or more A.S.K. programs. I Namber Chasar = =] £8.50
NO QUIBELE GUARANTEE Lesis ; !
i you are dissatisfied with any A.SX. program, returnittous | » LISKRAMPACK | L oo
within 7 days of delivery and we will give you a full refund | TOTAL |
without question.
Not convinced? Then see our programs at The Vic Centre, I 1 enclose my Checque/P.O. for£ made payable to A.5.K. LTD
154 Victoria Road, London W3, opp. North Acton tube. I piil
\ 3 = I Address

A5 K. LIMITED, London House,

42 Upper Richmond Road West, I

London SW14 8DD

I Plaase allow 28 days for delivery 2I¥C9
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THE SIMPLEST £-80 processor command is
Code 0. This means no operation and is
intended to act as a delay, but we will use it
initially as a fill-in command to space code our.
It also assists in program fault-finding. Tts use
will be demonstrated later in the first example.

Remember that each piece of machine code
is entered into its own address. We start at
16514 and we can jump to any address. That
is called an “‘absolute jump®. Alrernatively,
we can jump forward or backwards a small
number of addresses which is known as a
“relative jump’.

So, if you are at address 16600, a relative
jump forward of 50 would take you to address
16650, or we could jump backwards 50 o
address 16550. One uses the same command
for selective jumps whether they are forwards
or backwards. For a backward relative jump,
subtract the size of the jump from 256. For
example, 1o jump four bytes backwards jump
252,

The relative jump commands are:

JR DIS 24 N
JRZDIS 40 N
JRNZDIS 32 N

Dis equals displacement and is in fact simply a
number, N, between 0 and 255. These
commands can be conditional on the state of
the F variable, as are the absolure jumps.

Now for an example 10 demonstrate the use
of these commands. Load program 4, which
multiplies rwo numbers, into rthe Basic
program given in program 1. What we will do
initially is to change the absolute-address jump
to a relative-address jump. After you have
entered the program, add the following
changes and save 4a.

POKE 16524, 32 )

POKE 16525, 252 ) JA IEDIS

POKE 16526, 0 )
Now program 4a when Run should give pre-
cisely the same result as program 4. Re-enter
the machine code of program 4a, but enter,
say, eight or nine NOPs first. Then Save this
as program 4b and run. This should give
exactly the same answer as programs 4 and 4a.

If you had used program 4 with the leading
NOPs, the absolure address JP NZ NN would
have been wrong. What we have here is a piece
of code which we can start at any address and
it will work with no changes. This is very use-
ful as it enables the programmer to write
blocks of code without having to worry about
absolute addresses.

Program 4a shows the point from which we
count backwards and forwards, this point is
always the next instruction past the relative
jump, and for the purpose of simplicity, the
maximum count in either direction can be con-
sidered to be 120.

Address Machine code Mnemonic Basic
16514 33 30 65 LD HL NN 1 LET HL = 16670
70 LD B {HL) 2 LET B = PEEK HL
35 INC HL 3 LET HL = HL + 1
78 LD C {HL) 4 LET C = PEEK HL
62 0 LD AN 5LETA =0
16522 129 ADD A C 6 LETA = A + C
16523 5 REC B 7LETB =B-1
16524 194 138 64 JP NZ MM 8 IF B< > 0 THEN GOTO 8
16527 79 LD C A Lo Bl el
16528 6 0 LDEN 10 LET Bi=if
16530 20 RET 11 PRINT C
Multiply two numbers FProgram 4.
Relative
Jumps
16514 33 30 65 LD HL NN Comments
70 LD B {HL})
35 INC HL
78 LD C {HL)
62 0 LD AN
16522 129 4— 3 ADD A C { If the F variable is N2 then
5=—— 253 DEC B I jump Dis.
16524 30 252w 3%  JRNZDIS
0-1—25? NOP
16527 T3l e LD C A
6= 0=—3 LDBN
201 RET
Multiply two numbers Program 4a.
Refative
Jumps
16514 33 3065 LD HL NN
70 LD B (HL)
35 INC HL
78 LD C (HL)
62 0 LD AN
16522 179--—— 153 ADD A C { Decrease by one variable B
16 253=—— 222 DJNZ DIS { and if not equal to zero
)-— 256 NOP | jump Dis i.e., back to
25 U*___-——r_r—:é NOP i address 16522
1 79 3 LD C A
G . Npb Vg
0 NOP y B is already zero
20 RET
Multiply two numbers Prograrm de.
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JUMP, |

There is a further refinement which can be

made by the use of
CODE 16 (DJNZ DIS)

This command automatically decreases
variable B by one and if the F variable is not
equal to zero, jumps the given displacement
forwards or backwards. If the F, or flag,
variable is equal to zero it continues with the
next command.

Program 4c demonstrates its use. Either re-
load 4 and:

POKE 16523, 16 ) DJNZ DIS
POKE 16524, 253 )

POKE 16525, 0 NOP
POKE 16526, 0 NOP
POKE 16528, 0 NOP
POKE 16529, 0 NOP

or enter the code program 4¢ and Run. Does
this give the same result again? What we are
deing is gradually refining the simple multiply
program 1o sec the effect of the different
commands.

Two additional but related commands that
we need to examine are Push and Pop. Push
places the values held in the relevant pair of
variables into a position in memory, otherwise
known as the stack.

We can push as many pairs of variables on 1o
the stack as we wish. The command Fop
retrieves the variables from the stack. Note,
however, that Pop pulls off the last values
Pushed. Thus: PUSH HL

POP BC
can be used ro rransfer the contents of HL to
BC. It is also very useful for saving the flag
variable for later use, and effectively obtaining
more than three pairs of variables.

At this point let me explain that when we
first call our USR routine, we push a Return
address on the stack. This is how the machine
knows where to return to. The command
Rerurn Pops the next stack address and jumps
to it.

Let us now return to the plaving board and
use some of these commands to simplify the
coding. Frogram 5 is the original and program
5a the simplified version. We no longer have a
Basic program equivalent, as we did last
month. In its place I have entered comments.
The program as entered will produce the same
board, in a program of approximarely half the
size, bur it also has other capabilities. Make
the following changes:

230 PRINT AT K, 11; 7*"

POKE 16528, 10

POKE 16562, 10

POKE 18538, 13

RUMN
and then try:

20FORK =2T0O 15

POKE 16541, 12

POKE 16552, 12

RUN
We can also move the board anywhere on the
screen. The only way of really understanding
what is happening is to experiment — con-
tinue until the machine-code routines do
exactly whar you think they should do. It
really is a case of practice.

(continued on page 74



USH

Part 2 of Kathleen
Peel’'s machine-
code course for
beginners tells
you how to jump,
push and pop. If
you want to learn
how to write fast
machine-code
programs read
on.

CodeMnemonic
0 NOP

24 JR DIS
40 JRZ DIS
32 JR NZ DIS
16 DJNZ DIS

245 PUSH AF

AT
103
18
al
&y 4

POP, AND RUN

197 PUSH BC
213 PUSH DE
229 PUSH HL
241 POP AF
193 POP BC
209 POP DE
225 POP HL

10 )

b= 00 =
P 253 005 00 i
AT R )
{= ey m
ing

R (1]
o L e TR TH]
0o f= 10 £

1} =,

5538 PORE K.,.dJd
558 NEXT K

FProgram 1, above, and right, program Ta.

12345676898 1205
SF4EETESIELIL2345
SE78581234567
S3@8123456789
gi125456575096

S48 PRINT AT 7F.0;KW;THE 5.4

- 1 REM 123456783281 2534567690125

ASST7EOE1ISEZ34556 759312345675 96@81 23545

570081234568 788A123458 782881234567

EOR12545678SR1234567830125455782

@l254ASE 7590125456753 125345675390
=iz

CLS

SLGW

FOR K== TO 7
PRINT 8F 5. 8By
NEXT K

LET C=USR 18514

sSTGP

FasST

FOR K=16514 TG 16664
SCROLL

IMNPUT O

EORE H,dJd

PRINT AT 7.9;K;TAB &:J
NEXT K
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{continued from page 72)

Frogram 5.
Address Mnemonic Machine code

16514 LD HL NN 33 1264

LDE {HL) 94

INC HL 35

LD D {HL) 86

LD HL NN L 1)

ADD HL DE 25

LD AL 125

LD C A 79

LD A H 124

LDE A 71
16523 LD {HL) N 54 135

INC HL 35

LD (HL) N 54 131

INC HL 35

LD {HL) N 54 131

INC HL 35

LD (HL) N b4 131

INC HL 35

LD (HL). N 54 131

INC HL 35

LD (HL) N 54 131

INC HL 35

LD (HL) N 54 131

INC HL 35

LD (HLi N 54 131

INC HL 35

LD {HL} N M 4
16555 LD DE NN 17 3050

ADD HL DE 25

LD {HL) N 5 5

ADD HL DE 25

LD (HL) M 5 5

ADD HL DE 25

LD {HL} N 54 5

ADD HL DE 25

LD (HL) N M &

ADD HL DE 25

LD {HL) N 54 1
16572 LD A C 121

LD L A 111

LD A B 120

LDHA 103

ADD HL DE 25

LD {HLI N b4 133

ADD HL DE 25

LD (HL) N 54 133

ADD HL DE 25

LD (HL} N 54 133

ADD HL DE 25

LD {HL} N 54 133

ADD HL DE 25

LD {HL) N 54 2
16591 INC HL 35

LD (HL) N 54 3

INC HL 35

LD (HL) N 5 3

INC HL 35

LD (HL) N B 3

INC HL 35

LD (HL) N 4 3

INC HL 35

LD {HL}) N B 3

INC HL 35

LD {HL) N By 3

INC HL 35

LD (HL) N 54 3

RET 20

99 Bytes

Address
16514

16525

16537

16550

16561

Program 5a.

Mnemonic

LD HL NN
LD E (HL)
INC HL

LD D {HL)
LD HL NN
ADD HL DE
PUSH HL

LD (HL) N
LD BN
INC HL
LD (HLI N
DJINZ DIS
INC HL
LD {HLI N

LD DE NN
LDB N
ADD HL DE
LD (HL} N
DJINZ DIS
ADD HL DE
LD (HL} M

POP HL
LDB N
ADD HL DE
LD {HL) N
DJINZ DIS
ADD HL DE
LD (HL} N

LDBN
INC HL
LD (HL} N
DJNZ DIS
RET

55 Bytes

Machine code Comments
33 12 64
94
35
85 116521}
i 5 S I
25 ‘H"“‘*{ One more than X in Basic program
229 { 20 FORK=XTO 7
54 135 Line across {16528)
8 7-=——{ One less than X in Basic program
35 [ 230 PRINT AT K, X;"*"
54 131
16 251
35
h 4
(16538)
17 100 0 { Two more than X in Basic Program
6 4 { 230 PRINT AT K X;'"='
25
54 E\Ftighr-hand line down (16541)
16 251 One less than X-Y in Basic Program
25 220 FOR K = ¥ TO X
5 1
225 Left-hand side down (16552)
6 4-+— One less than X-Y in Basic Program
25 220 FOR K=Y TO X
B4 133
16 251
25
54 2

6 7 Bottom line across (16562)
35 \
L S

One less than X in Basic Program
16 251 230 PRINT AT K X"
201

74

YOUR COMPUTER, SEPTEMEER 1982




FINANCIAL GAMES

for

ZX81 SPECTRUM BBC

GREAT BRITAIN LIMITED:

You are P.M. and Chancellor of “Great Britain'. ¥You must select the party
you wish to represant and your AlM is to stay in office for as long as
possible.

You must control INFLATION and UNEMPLOYMENT, maintain the
EXCHAMNGE RATE, introduce SOCIAL REFORMS 2nd stay POPULAR. The
game is split into SECTORS: COUNTRY PROFILE; SHOFPING BASKET:;
BUDGET DAY (a) & (Bl; REFORM OPFPORTUNITIES: and most important
ELECTION NIGHT {every 5 years).

A facility exists to SAVE your game to continue later.

INHERITANCE: A 2 part game full of exciterment. Prove your financial
acumen in PART 71 by investing wisely at the STOCK and METAL
MARKETS. (If desperate for funds try the CASING or HORSE RACES).
Enter the world of BIG BUSINESS in PART 2. Find the secret formula for
PARADISE COLA; manufacture & market the drink and cope with
STRIKES, FIRES, and FRAUDS. Your AIM is to become a MILLIONAIRE.

Large RAM versions for SPECTRUM and BEC contain major enhancements
and many extra features to take full advantage of these Maching's extra
facilities.

ZXE1 SPECTRUM BBC

16K 48K 32K
1 GAME: £4.95 £ 595 £ 5.95
2 GAMES: £8.25 £10.25 £10.25

Further details of these and other games available on request.

SIMON W HESSEL
DEPT. Y,
15 LYTHAM COURT, CARDWELL CRESCENT,
SUNNINGHAM, BERKSHIRE.
TEL. ASCOT 25179

All games are fully guaranteed Fast service

SPECTRUM & ZX81 KEYBOARDS

ZX80/ 81 KEYBOARD £24.95 (illustrated)

2 Shift keys Single keys for EDIT,
Large space key RUBOUT & FUMNCTION.
Large Newline key Full Repeat

also for above 4 single key cursor control keys extra £3.

ZX SPECTRUM £26.95
4 shift keys — one for each level. No more awkward, finger
knotting exercises!

All keyboards are fully assembled and just plug into your ZX81
or Spectrum. All keyboards etc. are in 3 colour (4 for
Spectrum) under hard wearing clear caps. Proper kevswitches
— full size. Full fitting instructions & 12 month guarantee
naturally.

Payment — Cheque, Postal Orders, Access or Cash on
delivery. Phone order welcome. Prices include postage
(overseas add £2) etc.

HARRIS & LOCKYER ASSOCIATES
DEPT YC

33 PEDMORE CLOSE, WOODROW SOUTH
REDDITCH, WORCS BS7 7XB.
ENGLAND.

Phone:— Redditch (0527) 24452

MICHAEL ORWIN'S ZX81 CASSETTES

The best software (by various authors) at low prices.

QUOTES

“Michael Orwin's £5 Cassette Two is very
good value, It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.”

from the ZX Software review in
Your Computer, May "82 issue.

“| had your Invaders/React cassette ... |
was delighted with this first cassette.”
F. Rubython, London NWIO

“I have been intending to write to you for
some days to say how much | enjoy the
games on ‘Cassette One’ which you supplied
me with earlier this month.”

£ H., London S\W4a

"] previously bought your Cassette One and
consider it 1o be good value for money!”
Richard Ross-Langley
Managing Director
Mine of fnformation Lid.

CASSETTE 2

Ten games in Basic for 16K ZX81

Cassette Two contains Rewversi, Awar, Laser
Bases, Word Mastermind, Rectangles, Crash,
Raulette, Pontoon, Penny Shoot and Gun
Command.

Cassette Two costs £5.

CASSETTE 1

(eleven 1K programs)

machine code:

React, Invaders, Phantom aliens, Maze of
death, Planet lander, Bouncing letters, Bug
splat.

Basic:

I Ching, Mastermind, Robots, Basic
Hangman. PLUS Large screen varsions of
Invaders and Maze of Death, ready for when
yvou get 16K.

Cassette One costs £3.80.

CASSETTE 3

B programs for 16K ZXB1
STARSHIP TROJAN

Repair your Starship
before disaster strikes.
Hazards include
asphyxiation, radiation,
escaped biological
specimens and plunging
into a Supernova.

STARTREK This version of the well known
space adventura game features variable
Klingon mobility, and graphic photon torpedo
tracking.

PRINCESS OF KRAAL An adveniure game.
BATTLE Strategy game for 1 to 4 players.
KALABRIASZ World's silliest card game, full
of pointless complicated rules.

CUBE Rubik Cube simulator, with lots of
functions including ‘Backstep’

SECRET MESSAGES This message coding
program is very tdp gexi jf.

MARBTIAN CRICKET A simple but addictive
game (totally unlike Earth cricket) in machine
code. The speed is variable, and its top speed
is very fast.

Cassette 3 costs £5.

CASSETTE 4
8 games for 16K ZX81

ZX-SCRAMBLE {machine co-d_gJ

Bomb and shoot your way through the
fortified caves.

GUNFIGHT
[machine codel

T

INVADERS
{machine code)

GALAXY INVADERS (machine codel
Fleets of swooping and diving alien craft o
fight.

SMNAKEBITE {machine codel
Eat the snake befare it eats you. Variable
spead (very fast at top speed)

LIFE {machine codel
A Zx81 version of the well known game.

3D TIC-TAC-ONE [Basicl

Played on a 4 x4 = 4 board, this is a game for
the brain. It is very hard to beat the computer
at it

7 of the 8 games are in machine code,
because this is much faster than Basic. (Some
of these games ware previoushy available from
J. Steadman}.

Cassonte 4 costs £5.

Recorded on quality cassettes, sent by first class post, from:

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QVL (mail order oniy piease)
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CONTROL

MIDVWICH

The Midwich MC is a control
computer which should prove
very useful in school and
university labs for teaching and
research. John Dawson

interfaces with reality.
IT SEEMS that almost everyone wants to use

their computer to make things happens in the’

real world. Aircraft simulators, robot arms,

liming circuits for model racing cars, solar-|

heating controllers are all popular subjects in
both the UK. and America. But the problem
15 simply that most amateur or domestic
machines are not designed for those purposes.

Either you are in the single-board, machine-
code league or the dominant routes in and out
of the computer are the keyboard and tele-
vision. The BBC Micro, model B, is one of the
few computers to offer analogue to digital
(A-I)) converters for measuring a changing
input voltage. Nevertheless, you need your
own expansion board and your own programs
if you want to do very much more than deter-
mine the position of a joystick for game play-
ing.

When I opened the box containing the Mid-
wich MC Microcontroller the machine inside
seemed 1o be exactly the compurter with con-
nections to the real world that I had been
promising myself T would build for the last
four years.

The Midwich Microcontroller, like several
other British computers, originates from the
Silicon Plains of East Anglia. Prices for the
machine start at £299 for the 12V version; the
mains version reviewed here costs £375, but a
£30 discount is available for educational
buyers.

Very powerful commands

The Midwich Computer Company Litd was
established in 1979 to distribute and manu-
facture small computers. The first machine
that the company handled was the Nano-
computer by SGS-ATES. Production ceased
for that micro at the end of 1980 and yert it
seemed thar there was a hole in the market that
could be filled by a British computer.

David Clarke, Tom Hogan and Ian Johnson
thought that the gap was at the low-cost end of
the market, and that the plug should be a real-
time, user-friendly computer which could
educate people in the use of compurters for
control purposes; while at the same time pro-
viding a serious microcontroller in its own
right.

While this was happening, Midwich was
thinking abour a project for barch reactor
control using software developed at Oxford
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University. The special, high-level language
written for the reactor-control job evolved into
the version of Basic built into the Midwich
Microcontroller.

The Basic in the Midwich Microcontroller
is similar to Microsoft in many respects and
you will have no difficulty in adapting
programs or thought patterns to this machine,
but I doubt that you will have ever encountered
instructions such as DI, EI, Wait, RTI,
Sched, Overlay, or DSched.

These are the instructions used to run two
programs simultaneously so that you can enter
immediare commands from the keyboard
while the computer is actually running
another entirely separate program. These
commands are very powerful and, as far as [
know, are unique to the Microconirolier
Rasic.

Electrical safety

. The Midwich Microcontroller is a single-
bodrd compurer mounted on a substantial steel
base plate. The machine is enclosed in a very
robust structural foam case — the Apple II
uses a similar one although its case is more
sharply styled.

The two halves of the case are held together
by 15 proper metal screws inserted into brass
nuts moulded in the structural foam. This s
important because you can open and re-
assemble the case as often as you like without
stripping the screw threads,

The electrical safety design of the computer
is excellent, absolurely first-rate, with wire




mesh over the ventilation slots to prevent little
fingers sticking lirtle spanners into the works.

When you look inside, you see that in terms
of personal safery — never mind shorting the
integrated circuits — the mesh was not neces-
sary because the mains side of the power
supply is heavily insulated. You can safely run
the computer outside its case for demonstration
Purposes.

The Midwich Microcontroller uses a single
Z-80 microprocessor running at 2 MHz and
16K of dynamic RAM are included on the
single board. Figure 1 illustrates the inter-
connections between various sections of the
computer.

Educational plus

There is 12K of ROM which houses the
monitor and control Basic interpreter. A Z-80
counter timer chip (CTC) provides a real-time
clock and a number of other facilities, and
there is one Z-80 PI/O used for the keyboard
interface and the cassette I/O.

The expansion unit has a spare 4K EPROM
socket. A second board is screwed to the upper

half of the case and that holds 57 keys for the
keyboard. There are no defined cursor-control
keys and no separate numeric keypad. The
keyboard is laid out in the standard
QWERTY pattern and can generate the full
ASCII character ser.

At the rear of the computer are sockets for
230V mains power or, with a different power-
supply unit, 12V AC. Orther sockets provide
signals for a cassette recorder, motor control as
well as input and output. There are also phono
and BNC sockets for UHF signals and video
for your VDU. Finally — and this is the
Microcontroller’s real claim to educational
pre-eminence — there is a socket for a bus
interface which brings 50 lines out to the
experimental unit.

The experimental unit is a double-sided
printed-circuit board with a breadboard block
mounted as an integral part of the unit. There
15 a 30-way termunal block which will take
ordinary wires from other circuits in your
experiments and connect them rto four lines
from each of the six accessory slots on the
experimental unit.

Digital-to-analogne and analogue-to-digital
boards can be plugged into the accessory slots
and you may then take signals from the real
world and convert them into numbers which
the Microcontroller can process.

When your program has drawn conclusions
from the data you have acquired the machine
can send numbers to the D-A converters
which will ourput analogue voltages to the
termingl block to control and meodify your
experimental process.

The breadboard allows vou to build a proto-
type circuit using integrated circuits and other
components to connect special transducers
such as pH probes, thermocouples, wind-
speed sensors, humidity detectors, photocells
and pressure gauges to the Microcontroller.

You can buy more experimental units so
that several people can prepare hardware for
an experiment before plugging it on to the
computer bus and devices such as oscilloscopes
to run their program.

Versatile form of Basic

Up to six accessory boards can be plugged
into the sockets on the experimental unit. Cur-
rently available boards include an eight-bit
A-D converter, an eight-bit D-A converter and
an eight-bit digital input/output board.

Three ranges are provided for both the in-
coming and outgoing analogue boards: 0V 1o
+ 10V, -10V o +10V, and 4mA to 20mA
positive input or output. The basic range on
each type of board is 0 to +2.5V.

The A-D board will accurately follow fast
signals as the Ferranti ZN-427 converter chip
is placed after a National Semiconductor
LF-398 sample and hold chip. The time taken
to convert an analogue voltage into a number
can make a simple A-D converter inaccurate at
quite low frequencies but the Midwich Micro-
controller has a professional approach to
overcome the problem.

The company has announced two more
accessory boards, a 2732 EPROM programmer
card and a 12-bit analogue-input board. An
[EEE-488 interface should become available
within the next three months.

The software is one of the few versions of
Basic that takes account of devices other than
printers connected to the computer. The Mid-
wich Basic interpreter deserves to be widely
copied. It is fast; keywords can be abbreviated
to single letters and a full stop; it has a wide
range of commands for taking data from the
experimental unit and sending information
back; and it permits you to work in four
different number bases.

Ease of translation

Some like to measure the success of a
computer language by the ease of transfer into
machine code or assembler — the Midwich
Control Basic is very successful in these terms.
The format of a USR statement — jump 1o a
machine-code subroutine instruction — is:

USR el, (vi,v2,v3, ... wn)

where “el® is the address of the routine and
“v™ represents a series of variables or array
clements. Each vanable will pass a value to the
machine-code subroutine. Both of the follow-
ing instructions are legal calls to machine-code
subroutines:

{continued on page 79)
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BIG VIC SAVERS TheVIG
from the Experts SEMEE

S

FOR STARTERS

The complete VIC-20 colour computer kit Your VIC Starter Kit saves £20 on RRP

o get you started, fbefere VAT) and will be mailed complete
and ready to go.

The VIC is friendly, clever and very

powerful. Dur Starter Kit comes

complate with:

The VIC 20 colowr computer

The VIC cassette deck

10 biank cassemes

The teach yourself “introduction to Basic, £2 1 ]

The VIG games juystick

Part 1" and the VIC User Manual ek VAT

We supply 13 amp plug and give YoU o) oy 0965 i VAT + 24 post & pacing
the VIC Centre twelve months warranty  and esusnce.

HAVE FUN AT
OUR EXPENSE

Any three VIC Centre cassatte games for An 3
o VAT
just £17.50 exci VAT y =

=~ £43.50

Star Walf
Tunesmith Any three VIC cartidge games from the
PR Software VIC Centre for just £A350 excl VAT
Packman Choose: from:
fmvader Fall Super Slot
Vic Cube Foad Race
(thelin Avenger
Super Moon Lander Super Lander
Total price £20.12 inc VAT + £2 post &  Alien Game
packing Armok
Bounce Qut
Al'l’f 3 el VAT Alien Blitr

City Bomber
Total price F50.07 inc VAT + £2 post &
= packing

To order Send mail order to:

ADDA Home Computers Ltd, FREEPOST, London W3 6BR — you do not need a stamp
— enclosing details of your order + cheque to include VAT + postage & packing
Instant telephone orders: Telephone the VIC Centre on 01-897 3304 and quote your
Visa, Access or Amencan Express number

TV Mowsiae’ a0 VIL compuner

Got a VIC 207 Then you will probatdy
want to expand s memory capacity and
use cartridges such as the Programmers
Aid or the Super Expander. With the VIC
Centre Expansion Package you can take
your YIC up to 30K with the Arfon
Expanzion Unit with its seven siot
mother board and integral power supply.
The aluminium cover will allow you 1o
neatly position your monitor or TV set,

For just £160 excluding VAT the Geting
Bigger kit saves you £20 and has:
The Arfon Expansion Unit
Cover 1o take TV

GETTING BIGGER

[ T,

SRR
oo FRICTANNER T i
— [ARR0GT

SpvE

A 16K Ram expansion cariridge

A choice of either Pragrammers
Reference Guide or VIC Revesled and a
choice of Super Expander or Frogrammers
Aid or Machine Code Mornitar cartridges

£180

excd VAT

Total price £207.00 incl VAT + £4 pest & packng
and imumance

The VIC Centre, 158 Victora Aoad, Acton, London W3 Inear Nowth Acton tube station] has the widest range
of WIC accessonies. All the Rems bedow are available mail order—just relephone with your credit card number

Hardware and Peripherals Price exdd VAT
RS Z32(: Carwidge k ik ]
|EEE Cartridge 474
Vic 3K Rampack 64
Vic 8K Rampack 1M
Vic 16K Rampack B17
Programmers Aid £ k]
Super Expander {High Resohution] N
Machine Code Moréior Cartridge 3039
Jaystick 6:52
Lightpen 2500
Joystick iphatting] 13.00
Lowcast RSZ32C il
Tool Kit 2500
Vic Kt Il 20
Games Port Adaptor Cable 175
ROM Switchbgard Am
RS2326 fuily implesmentid 4300
Cartridges

Sateflites & Meteodites 273
Cloudburst 1738
Renaissance 2173
Star Batthe 17135
Jelly Mansters 17.35
‘Spiders from Marg 1M
Meteor Run b B
Dmega Rsee 1735
Casssttes

Introduction 1o Hasic [Par 0 1300
Codetreaker Codemaker 2]
Vic Seawnif. Trap, Bounce Dut 182
Momster Maze, Math Hurdier 645
Amok 6.08

Simple Simon .08
Meastenwits 6.08
Kiddie Checkers 6.08
Wallstreet 608
Alien Btz E55
Vicaic 782
Hargrran-Hangmath 12
Ski-Run 4%
Dune Buggy i3
Super Worm 4
Worm 347
Cosmic Batthe 4n
Codebs eakes 250
viterm A 843
Star Wars 08
Crazy Balloon 182
Jungle L
Rabbit Functions A3
Casseftes requiring additional 3K memery

A-Mazing 08
Missile Command 182
30-Maze B9
Dragon Maze 645
Asteroid Bait 100
VPM 182
Vical 182
Skymath 608
Space Division (Level 1) £.08
The ASen 095
Frogger 182
Charzet 20 L4

AR the sheve prices are exel VAT, add 11 per tether, pistie b
packing.

— RLOAL

HOME COMPUTERS LTD




{continued from previous page)

USR HEX 3C00, (A(B),N)

USR W, (B.H)
In the first case, the address of the subroutine
is at 3C00 hexadecimal and in the second it is
at the address stored in the variable marked
uw"r

The documentation is profuse and excellent.
There are many examples to help you with
familiar and unfamiliar concepts and while it
will rake you some time to appreciate the
potenual of the system, the manual will let you
g0 as far and as fast as you want 1o.

For example, the following Basic program is
given in the manual with a circuit diagram and
a good explanation as a trial application. It sets
up the computer as an automatic ranging volt-
meter:

Figure 1.

| Keybioard H mm«]

=l

Cassette
Teletype otc Munﬁul

T

Parallal Eerlal Moﬂitﬂr T‘L‘
;:::h“.J | 1 Msmoriau Interface Interface ] Interface
Local bus
14
Timers
5= 22 5
o T
-= =,
2 g“: E;&pansm BUS
E Breadboard E | Interface
el ¢ Area Socket
Slots 8-5 |
Local bus
| 1 1= I | 1
[ sieta ] Slot1 | Slot 2 [ Slet3 | [ Sieta | [ Slots |

mm:{: O §0e2 H

‘iEHIul. MO, I

0P =12, 2El

20 OUT {2,15) Sets port A
45 oulput

30 OUT (0,1) Sets op amp
on highest
gain

A0 C = INiB) : N = 8 Gain = 100

50 IF C < 255 THEN GOTO 1000

60 OUT (0,2)

0C=IN(B:N=4 Gain = 50

80 |F C < 255 THEN GOTO 1000

90 OUT {(0,4)

100 C = INiB): N = 2 Gain - 25

110 |F C< 255 THEN GQTO 1000

120 OUT {0,8)

130 C = INIB) : N = 1 Gain = 12

140 IF C << 255 THEN GOTO 1000
150 PRINT “Voltage must be too
high. DISCONNECT
IMMEDIATELY" : GOTO 1500
1000 V = {C/255 = N)

1010 PRINT V., "‘Volts"
1020 Wait (20)

1030 GOTO 10

1040 STOP

There are other applications in the extensive
documentation for controlling, among other
things, lights, demonstrating *‘aliasing’
between an input signal and the sampling rate.

The Microcontroller is available from Darac
I.td, Tudor Road, Alrincham, Cheshire
WAILL 5TN.

Griffin and George, well-known scientific
supplier to the educational market, is distri-
buting the machine and the special 12V
version. Griffin and George will also be offer-
ing a range of transducers with any necessary
electrical interfaces and educational buyers
should write to the company, 285 Ealing Road,
Alrerton, Wembley.

CONCLUSIONS
B The Midwich Microcontroller is a
strong competitor with the BML

380-Z for the educational market. The
system is less expensive and more
attractive in several ways. The con-
cept of the computer as a control
device is in the warp and weft of this
SyYStem.

B The computer is more strongly built
than the Acorn Atom and has a greatly
increased capability for taking in
information, processing it and dis-
playing the results.

M| have a few niggling criticisms of the
machine: | did not like the character
design and the keyboard is positioned
too high by ergonomic standards. But
this machine will not be used for waord
processing by an 80 words-per-minute
typist; it does its job and looks able to
go on doing it for a long time.

B! would like to have had a cage to
protect the accessory boards from
accidental knocks, but most users
should be able to build something
suitable.

B An assembler program is soon to be
available and the manual for that
looks very good, but | would have
thought that this machine was an
absolute natural for Forth; | expect to
see a version written very shortly by a
user, even if Midwich does say that it
has no plans for another high level
language.

B A high compliment was paid to the
Microcontroller unintentionally by a
colleague who said he thought it was
too well engineered — a case of tech-
nical overkill. He clearly did not realise
that young engineers and scientists
need the best tools. If you are learning
a subject you need predictable,
reliable machinery so that you can rely
on the rmeasurements you make. You
should not have to worry about errors
contributed by your tools.

B! like the whole system wvery much.
The Microcontroller should be care-
fully investigated by any science
faculty in secondary education con-
sidering a computer system for
teaching and research. [
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ARE YOU A Z2X81 USER WHO'S NOT
PLAYING GAMES?

ECR 81 DATA RECORDER SAVES AND
LOADS YOUR PROGRAMS EVERY TIME!

The ECR81 Enhanced Certified Recorder from MONOLITH is a
major advancement in cassette recorder technology which minimises
the problems associated with standard audio recorders. The unitis a
high reliability program store for ZX computers based on a modified,
proven cassette mechanism. The two sections of data recording
circuitry automatically ensure precise levels are written onto the
tape and that optimised signals are received by the computer.

Including VAT.

Complete THE ECRB81 IS NOT SUITABLE FOR AUDIO REPRODUCTION
—_— NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

® Each ECRB81 comes compiete with its own individual [__ rL g B L e _1
certification tape, tested and serial numbered to prove your I To: MONOLITH ELECTRONICS €0. LTD., 5/7 CHURCH STREET, CREWKERNE, SOMERSET ]
machine reliability. Flens:c e supply me with: Price Total |

@ Mains Operation only. I i S TR, S i £4750 | |

@ Mains & DIN connector leads provided. I e s =40ty } Manalith F B1 Enhanced Certifje ecorder(s 1Each) | |

® Certification of tape head alignment - height and azimuth, | t0Be used with my ZX81 |

@ Certified tape tension, torque and speed, | !

P : SR 5 e T s ]

® Fast forward and rewind tape search controls. I | also anclose postage & packing per recorder | £2.50

The ECRB1 is also suitable for Sinclair ZX80 | 1 l

@ Please allow up 1o 28 days deiivery. ® The ECR81 is |

T
backed by our 14 day money-back option. I Pleass print Prices include VA £ I
MQND TH ey L) A O ) S O I S R S |
L AP O T S S SV
= 1 1" 1 1 1
electronic products o8 1 T T S = 5 S A S )
Telephone: Crewkerne 0460 74321 Telex: 46306 Seese | oateasmemeseesnre o En - e m el

J%n {:__w s Marpls ang;:.t's‘!r%c?ﬁ':;:# s, SKE SBE - . . - - . . .
RAM Pack <2277 EECLLLLE
e ZXEL S EEEEEEENR

Baith RAM packs fully assembfed in near .bkrr:.k ARS plastic coss lonly 27« 47 = 76 mml
Supplied with foam strip conneclor [0 improve mechanical stabiiny. No annoying Fang
hiss. guaraniesd. Fully compatible with ZX Printar. Sent by retuen, first class post.

16k RAM £26-95 G4k RAM j‘ﬁg

Al inclusive prices. When ordering, deduct £1 frarn price of any software

item. MOTE 58k of the Bdk RAM is user-addressable. Memory is in four areas: -
O-BK Sinclair BASIC ROM (read only)
£-16K Maching code area unaffected by CLEAR, NEW, LOAD, SAVE.
16-32K BASIC program and display area. =

32.48K BASIC wariables and arrays and/or machine code.
for the ZX80, ZXE1, SPECTRUM, BBC, VIC 20,
ron THE

Quality SoFtuware zxsi

BRIDGEMAN {BBC “B™F + i vc s vae e iw s aaniir g sessme st o aannanaaa E£7.90
Bridgo Software’s wersion of the popular gobbler game, Hi-res, colour, scund.
LYNCHMOB (ZXB1 18R] - ..o iiinanninnverss sisaadasannaasasssson-c £4.55

A competitive game for 2 10 6 players loosaly basad on Hangman. Animated
graphics. Full en-screen scoring. Great fun, educational teo.

LYNCHMOB (ZX Spectrum 18k) - ... i s £6.50
.ﬁ.s for the ZX81, but developed to make tull use of Spectrum’s hires graphics,
colour and sound.

VIC INVADERS (unexpanded VIC 200, . ... . ocivuvaivnnninesneonoo. EBSD
Machine code, colour, sound,
4k INVADERS (ZX81 4k minimum] still available while stocks lastar . ..., £3.n0

(GALAXY INVADERS) Machine code, 10 difficulty lewais. Top scofing gama in
Your Computers May 1882 review of ZX81 software. “Deservedly popular .

! . z » =
Good value” Pop. Comp. Weekly, "'Great gamel” 5.F. Glos. 2 oo™t . In Ia
SUPER INVADERS (ZXB1TBK) . 15 s s nin s emmnes emne saanasaseus .. £4.95 220 s ==

Enhanced version of 4k INVADERS, including on-screen league tables ets,

MULTIGRAPHICS 2 3{ZXB1 18k}, . .o oo vrme e e vianasamassrnmros £6.90 ad = ¢
A usde-frigndly menu-driven package of procedures giving you full contral of the 4 e et
Zx8) graphics functions to composs designs, drawings, advens etc. Incorporates e e
advanced sketchpad, I sizes of text lincluding lower casel, animation, printer = 2
output, SAVE displays etc. 20 pp. Manual included. e
MULTIGRAPHICS B4 [(ZXB8) 6dk — 1 SBRRAM) .. . ..ooovvinnnnnnnnn.. E7.90 = Price includes VAT
An advanced version of MULTIGRAPHICS with enhanced animation facilities. i -
GRAPHICS STARTER PACK [ZXB1 1k] Four 1k programs with 12pp. -
o T Dot e b S ey T £4.50 rld e c t
STATISTICS PACKAGE (ZX21 1kl Four Tk stats arograms with 4pp. manual £4.00 0 pu r ore
Mean, SD. varance, regréssion, T and F tests etc. Dara correction. £ i
MULTITExrslzTu 4, s;u 1fk1::A.\:J il ve...[350 i i Emmanuel Street, Cambridge CB1 1NE
eod 588 for furthar dedal Spt"'t.r ARG YO COmOLT,
Prces melude 15t cfass, return-of- posgr vl DL, Phone [0223) 353254;&5334
Curopean cusfomers please add 30p. per software item: 70p worndwide (A Mail. 1 . ¥ . :
Overseas customars. please write for details of hardwace maiing charges £ Also In our ‘Budget Micros' Dept: Commodore VIC-20
Avmiable by mail crder or fromm leading computer stres. Treade enguiies welcome. i
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131 MELTON ROAD, LEICESTER
TEL: 0533 681812

THE FIRST MIDLANDS REGION RETAIL SHOP SPECIALISING IN
SINCLAIR COMPUTER ACCESSORIES

Come and see our ever-increasing range of Hardware, * @Games, Serious/Business
Software, Books and Magazines. *** and Educational Programs

: ; ( * Green Screen 127 Monitors. Only £68!
g:;,.f;oiltcli:s, Rom Packs, Graphic Boards, Light Pens, /O *** Bronze Screen 9. Only £90

Limited Period onlyl

Due to expansion we are now stocking Software and Books.:

for BBC MICRO AND VIC 20

IF THE PRODUCT IS GOOD AND THE PRICE IS RIGHT — W

THEN MICROWARE STOCK IT!

We are shortly to commence marketing our own software — “watch out for the MICROWARE label™.

Ready Mow! Alien Command .
Spectrum 16K testing Invader style game making full use of Spectrum colour, sound and excellent graphics £5.50 from
shop or mail order. Immediate delivery.

Good software required. Excellent royalties paid for SPECTRUM programs.
WE APOLOGISE FOR SLIGHT DELAY IN Open 9.30-12.00 SAE

SENDING OUT CATALOGUES — WE ARE 12.30- 5.30 Brings
CURRENTLY RE-PRINTING DUE TO MUCH NEW STOCK. Closed Thursday. Catalogue

mMIPDSOIJIO—=

MICROWARE
SOUNDwithZX~81!

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

SCREEN KIT 1| MORE POWER TO YOUR SCREEN

i Basic programs

BORDERS — any size — anywhere on screen R
SCROLL — in ALL FOUR directions 4K to BIK
[ ' Bt gt FILL SCREEN — any graphic or character L LS
= - : : e CLEAR and REVERSE PART OF SCREEN — any part

FLASHING CURSOR — anywhere on screen — simulates INPUT
SAVE BASIC VARIABLES on cassette

i ﬂTA F"_ES LOAD back into ANY program .
with Di all at DOUBLE SPEED
@ B30 bytes of machine code gives INSTANTANEOUS SCREEN RESPONSE
@ Bocomaes part of wour Basic program
@ No noed'to Load separately L
@ Can be added 1o existing program SUPERB VALUE incvat & PEP CW.0.

£25.95 THE ZON X-81

inclplp & VAT MACHINE CODE DE-BUG/MONITOR
The ZON X-81 SOUND UNIT is completely self-confained and At last, COMPLETE FREEDUM FROM BASIC for maching code programmers
especially designed for use with the ZX-81. It just plugs in — 'Eﬁé”ﬁfdegw com{narlds for Hex ::-i;x sk Im printer ‘rjorfha:ra copy. -
ismantling or soldering. e ai Ering entry. essential commands for M/C programming.
no dismantling or soldering . @ Comprehersive fun & De-bug @Ocouples 21K RAM in Basic ars. |
. rof (g t > commands, including WSupplied on cassetie witl PaQe Manual.
:‘D ﬁmﬁ: Tuck Eu“fr“:s' ioaus T il le:‘ rc:s ; built REGISTERS DISPLAY & BREAKPOINTS.
anual Volume Control on pangl — ample volume irom Duiit-in e
|oudspeaker. @SANVE, LOAD, VERIFY AT DOUBLE SPEED from any part of RAM e to BAKC
i i i i i ZX SPECTRUM
Standard ZX-81— 16K Rampack or printer can be plugged into ® Fast machine code routines operating , TR
70N %-B1 Sound Unit without atfecting normal ZX-81 operation. from Basic area o warsion avail

@ Write your M/C programs above Basic area -

Seresn memory |D-FILE) never moves. £7.50
®SELF CONTAINED design, for the senous

pragrammer — cannot be used with Basic programs. Inc VAT & PEP. C.W.0,

Huge range of possible sounds far gomes ar: Music,
Helicopters, Sci-Fi, Space Invaders, Explosions, Gun-shofs,
Drums, Planes, Lasers, Organs, Bells, Tunes, Chords efc., or
whotever you devisal

# Uses 3-channel sound chip giving progrommae control of pitch, EM"—DR MACHINE BUBE E"TR“’BE'BUG
volume of tones and naise, all with envelope control. @ A vorsion of ZX-MC without the SAVE/LOADIVERIFY faciities

# Eosily odded fo existing gomes or programmes using o few D e e o i Cesicfick res: ZXB1, 16K to 84K
simple "BASIC” lines @ Companibility with Basic, 27X SPECTRUM

FULL instructions with many examples of how fo obtain effects and the e ol b ] £6.95 varsion avaiable soon

programmes, supplied. Fully Guaranteed. SAE for more details of softears Inc VAT & PEP. CW.0.

e ) 6, CORKSCREW HILL, ek encais
|Dept. YOB P.0O. Box 6, A WEST WICKHAM, KENT, BR4 9BB
| E3A High Street. ; o Mail arder enly — Aliowe 14 days delivery
| Wac Haria PLEASE STATE COMPUTER MODEL )
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PROGRAMIVIERS

TOOLBOX

\ (PACKED 4K EPROM) £24.50
% 1200 BAUD CASSETTE OPERATING SYSTEM
# VISIELE LOAD & SAVE

i e 1
o DEEn B vl o O
B i b _l%s
%-"*f":w; advenare s wr
iprL

® TRACE (X) READ ON ERROR HEX
® LTRACE DATA REMUMBER X. Y THEX
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MICRO POWER LTD.
8/8AREGENT STREET,
CHAPEL ALLERTON
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> (710} agiiay
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BBC GUIDE

B I have just bought a BBC
model B machine, and although
the provisional guide supplied
with the machine is good, it
makes no mention of the more
advanced features of the
machine. Could you tell me if
the new guide has been com-
pleted, and if so whether it
contains an introduction to
machine code?

Jonachan McFarlane,

Didsbury, Manchesrer.
THE BBC says the guide is ready, and
will be sent out shortly. My own
copy of the new guide, which arrived
at the beginning of July, is a massive
work of 516 pages. There is a
chaprer in it called ““Assembly
Language™ which explains reason-
ably clearly how to use assembler on
the computer. It explains how an
assembly-language program is ‘held”
within a Basic program using square
brackets, in the same way as
assembly-language programs could
be easily placed within Basic ones on
the Atom. You will find thar the
explanation of the advanrages of
staying away from high-level
languages such as Basic is suffic-
iently clear to enable youw — with
some care — to become proficient at
the lower stages of programming
other than in Basic. There is a com-
prehensive discussion of machine-
code eniry points, and a list of
operating system calls.

MORE RAM

B As you probably know, Mode
7 on the BBC Micro does not
offer a high-resolution graphic
memory map and as a result
uses the least RAM of all the
eight modes. It is obviously
useful for programs which do
not require high-resolution
graphics, but need more RAM,
such as in an Adventure Game.
Is it possible to do the same on
the ZX Spectrum resulting in a
low-resolution screen memory
map and about 14K of RAM for
the user, as opposed to the 9K
available when high-resolution
graphics are utilised? If so, how?
Howard Skoyles,

Grear Yarmouth, Norfolk.

THE aNswER, 1 am afraid 10 say, is
ng. There is no rrade-off on the
Spectrum, as there is on other
micros which have high-resolution
graphics, betwen the degree of
resolution and available RAM. The
resolurion for Plot is firmly fixed at
256 by 192, no matter what you do.
Therefore, on a 16K Spectrum you
are stuck with 9K. However, re-
member that Sineclair Basic is

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

efficient at packing a good deal into a
lirtle RAM space — especially with
the use of the one-key entry which
stores all the keywords far more
economically than most other
micros. Therefore, you can enter a
surprising amount into the 9K. As
well as this, there are a number of
well-publicised techniques for
making the most of the ZX-81
memory. These techniques will also
help vou with the Spectrum.

MIC AND EAR

B I have a question regarding
the Z£X-81’s tape recorder com-
patibility. As you know, the
ZX81 incorporates two sockets
marked Ear and Mic, both of
which should be connected to
their respective two sockets on
the recorder. My problem is that
Ihave a Panasonic recorder with
only one auxiliary five-pin DIN
socket marked REC/PB. Can I
Load and Save ZX-81 programs
with my Panasonic, and if se,
how?
Keith Richmond,
Enfreld, Mrddlesex.
THE siGNAL sent out by the ZX-81,
and expected back by it, is not
suitable for an auxiliary plug. You
need to plug the Mic output of the
ZX-81 into the microphone, and not
the Aux, inpur of the cassere
recorder, and the Ear lead of the
compurter should go into either the
headphone or earpiece socker. You
may need to have special plugs to
make this work. Without adding an
extra amplifier between the
computer and the recorder, there is
no way you can get the computer to
work satisfactorily with a DIN
arrangement of the type you
describe.

COUNT THE DAYS

B For part of a program for the
ZX-81 with 32K I require a
method of counting the number
of days between specific dates as
a double check, and to know the
day of the week of the latest date.
I have solved the second part of
the problem by using part of
another program: the first,
however, is giving me night-
mares especially where the
period is longer than a year, and
where leap years are involved.
would be grateful if you would
either solve the problem or point
me in the right direction.

Derel Chadzunick,

Kingsron, Surrey.
A SUITABLE program — written for a

| ZX-80 bur which can relarively

easily be converted ro the ZX-81 —
is on page 139 of the book The

Gareway Guide ro the ZX-81 and
ZX-80 by Mark Charlton. Because of
the difference in the way the ZX-80
and the ZX-81 evaluate logic, you
will have to change some minus
signs to pluses, and vice versa.

WRONG NUMBER

BI am experiencing a most
irritating arithmetic problem
with my Sinclair ZX-81, with
and without 16K. The following
simple program demonstrates

the problem:

10 LET A = 1234.99 + 1234.89
+ 1234.98

20 LET B = 1234.99 + 1234.99
+ 1235 -.01

30 PRINT A - B
When this program is Run, the
answer — which of course
should be 0 — is 9.5367422E-7. If
all the values in the program are
multiplied by 100 the problem
disappears. I need to use this
checking routine in a program I
am writing for my work — [ am
an accountant. Please could you
explain why this problem occurs
and how to cure it?
A B Sampson,
Stroud, Gloucestershire.

No COMPUTER holds every number
exactly, and the ZX-81 is no except-
ion. The degree of accuracy of a
compurer, and a calcularor for thar
matter, depends on the number of
decimal places the number is held 1o
within the computer, and the
number of places which is finally
displayed. Often this is one less than
the number of places to which the
computer works. People often make
an enormous fuss over these minute
errors within computers, forgetting
that in the real world we generally
work to accuracies which are several
orders of magnitude less. The
“wrong answer’” vou claim the
computer gives is actually less than
000001 above the tme answer. If
you are dealing with money in your
programs — which seems likely if
you are an accountant — you need
only two-figure, or at mosi. three-
figure accuracy to represent pounds
and pence. If the problem still
bothers you, simply multiply every-
thing by 100 while working, and
then divide the final answer by 100.
Whenever you are working with
numbers when the accuracy is
important, try to eliminare as many
intermediate steps as possible, as
each of these can introduce some
slight error which can accumulate to
a substantial error at the end.

VIC PRINTER

B I have had a Vic-20 for some
months now and I am delighted
with it. However, I am taking an
O level in computing, and for it I
need to write three programs. 1
need a printer to be able to
document it. However, I cannot
afford a printer. I would be
pleased if you could tell me: Can
a printer be rented, and from
where and for how much? Is it

worth buying the interface that
allows the ZX-81 printer to be
used with the Vic. This is taking
into consideration that I would
like to be able to print graphics
on it?
Paul! Hampson,
Cheddleton, Leck.
FirsTLY, 1 do not know whether you
can rent a Vic printer in your area. I
know the Vic printer is relatively
expensive, especially when
compared with the price of the
computer. Perhaps you could
contact the dealer from whom you
bought the computer, and ask if it
would be possible to visit the shop
with a cassette with your three
programs on i, and dump them
there. I would not be too pushy
abour this, and you could be
considered nothing but a nuisance.
However, if you do decide to do this,
make sure you have no trouble
finding the three programs on your
tape. [ suggest you make up a tape
just with the three on it so you do
aot tie the shop or the printer up for
longer than is strictly necessary. If
graphics are important, you should
certainly consider buying the
interface, as you can easily dump the
contents of the screen, graphics and
all, with the ZX printer.

SPECTRUM BASIC

B Having just bought a Sinclair
Spectrum, I would like to know
whether it is possible to translate
some, of the wide range of ZX-81
software now available into
Spectrum Basic. Is this feasible,
and what are the relevant differ-
ences in the Basics that need to
be considered?
H T Garsion Smth,
Broadsrarns, Kenr.
THE vasT majority of the software
sold for the ZX-81 is written in
machine code, and the problems of
converting that into Spectrum Basic
are oo horrible to contemplate.
However, nearly all ZX-81 program
listings c¢an be converted into
Spectrum  programs  withousr too
much trouble. The only command in
ZX-81 Basic which does not exist in
Spectrum Basic is Unplot, and this
can be emulated on the Spectrum
with Plot Ower. However, FPlot
works on a much finer grid on the
Spectrum than it does on the ZX-81,
50 you may well want to change the
display completely from the ZX-81
program. As well as this, Peeking
and Poking into the display file on
the Spectrum is far from simple,
whereas it can be achieved fairly
easily on the ZX-81. There are
additional commands, including
ATTR and Screens, which are
simpler to use than Peeking into the
display file, and are available on the
Specrrum. I would suggest you type
a ZX-81 program in, exactly as it is
listed, rthen ser about adding user-
defined graphics, colour, sound and
s0 on to make it better. In your early
stages of such conversions, I would
avoid any program which uses Peek
ar Poke.
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COMPUTING IS EASY

David Parker and Martin Hann

Computing is Easy has been written for first-time
computer users, and younger readers in particular
will find it a simple and friendly introduction. [t
tells you what a personal computer is; hiow to
program it and how to get it working for you. The
easy-to-follow style and amusing cartoons will
help you to fearn about computer programming

in BASIC

0408 01203 X 128 pages E£395

INTERFACING TO
MICROPROCESSORS AND
MICROCOMPUTERS

Owen Bishop

Congists of a series of practical projects for the
home constructor by which a micro system may
be linked to the world around it, e.g. light sensor
or sound effects generator. The theory and
circuits of each interface are fully explained.

Full constructional details. stripboard layouls,
lists of components and hints on alignment and
trouble~shooting. Also included are flowcharis
and suggestions for methods of programming the
systermn 1o operate with the interface.

0408 01129 7 160 pages £4.95

L J

ZX81 USER'S HANDBOOK

T J Terrell and R J Simpson

Z2¥81 owners wishing to learn more about their
computer will want this book. It answers many
questions about BASIC and machine code
programming. including graphics. It explains the
ZX%81 hardware and how it operates and
Programs in BASIC and machine code are
included.

0408 01223 4 144 pages £4.95

OTHER TITLES OF INTEREST -
ZX81 BASIC Book

Robin Morman

0408 1785 176 pages E495
Learning BASIC with your
Sinclair ZX80 Robin Norman C

0 408 01101 7 £4.50

Practical Microprocessor

Systems lan R Sinclair
0 408 00496 7 144 pages £545 é

Send for our NEW microcomputer leaflet TODAY
Order NOW from your local Bookseller

In case of difficulty send cheque/PO with order
to Publicity NTB-9 al the address below:-

180 pages

Borgugh Green, Sevenoaks. Kent

]Newnes Technical Books

TH15 BPH Tel Borough Green (0732) 884567

(YC/9.82)

ATAR]| 4%0 0
COMPUT F{gu
COMMODORE VIC
COMPUTERS

ALL ATARI, APOLLD,
ACTIVISION

& IMAGIC
CARTRIDGES

LOTS & LOTS OF
VIC SOFTWARE

WESTUGH
WESTUGK
WESTOLK

@AIRSTRIKE For The ATARI 400/300

@ INTRODUCGING THE NEW ARCADE GAME FOR ATARI COMPUTERS !

. 5 PERB SCROLLING GRAPHICS WITH! UAZZUNG COLOURS | & 100% M
RAMME FOR ONE OR TWO PLAYERS ! & MU PLI(EIE R L AD aar
K %Eﬁéﬁ

CA,
K DISK

KILL LE\"ELS— FIGHT YOUR

£18.95

LOTS & LOTS OF ATARI
SOFTWARE E.g. Time Warp,
Nautilus, Canyon Climber, Apple

Panic, Centipede, Venus VVoyager, Slime, Intruder, Alien
Swarm, Preppie, Pacman, Mathpack, Shamus, Ali Baba,
Micropainter, Clowns & Balloons — plus many, many
more titles — Call now for our latest batch of detailed
brochures | We will keep you up to date on all the

new software releases ! ! |

ACHINE CODE

g Plus S0p P & P

ATARI | s ERvceaLL AT) ’U“
COMPUTERS

COMPUTERS

FAST NATIONWIDE
MAIL ORDER
ON ALL PRODUCTS.

llml

ELECTRONICS

Eﬂ Newton St., Off Piccadilly, Manchester M1 2EA. Tel: 061-236 3083.

* COMPUTER CHESS GAMES Wﬂ @ 2 @

Commodore |[| 2]

PLUS GAMES NOW IN STGCK'
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Fingertips is our regular calculator column
covering calculator news, programming hints
and examples of unusual applications. The
column is written and compiled by calculator
enthusiast David Pringle who is glad to hear of
any of your ideas. Your Computer pays £6 for
each of your contributions published.

THE FINGERTIPS COLUMN receives a
great number of programs and sug-
gestions — not always totally compli-
mentary. In spite of the advances of
the cheap micro, calculator fiends
have kept their resolve.

Only a month ago I saw a fully-
fledged paper from the Theoretical
Physics department of the Lawrence
Berkeley Laboratories containing
three statistical programs written for
experimentalists — and an HP-35
calculator.

Many of you ask what criterion we
use for selecting your programs. If
there was one word o sum it up it
must be imagination. In other
words, an entry which has modified
the last rwo lines of a previous
month’s Hi-Lo program is hardly
likely to wake us up as quickly as a2
Three-Dimensional Chess simulator
in 35 lines. In general a game has to
be novel. We get about 20 moon-
lander programs per month.

We also appreciate some programs
which show the calculator as a work-
ing beast and not just a toy. For the
more technically oriented, any new
informarion or interesting quirks —
synthetic programming and all that
— tends to send us rushing fastest to
onr well-fingered caleulators. Write
a program incorporating one of these
and ir’s like icing on the cake. Hand
it in well-typed and the money and
instant fame are nearly yours. Sill,
whatever your entry we're glad 1o
receive it and will always read it.

The most frequent suggestions
were from readers who take personal
affront 1o the singling out of the
large and expensive calculators in
this column. Remember — write an
interesting article on your cheap
programmable, and we'll publish ir.
But just for you here is a program
written for the Casio FX-180P by
Mike Shallcross of London with

something more serious than games
in mind.

As an accountant, he has devised
and used the program for checking
VAT registration numbers, which
use a divisor of 97, bur it will work
for any normal check digit system.
The International Standard Book
Wumbers, for instance, use a divisor
of 11.

Program 1 runs on a Casio FX-180P
or equivalent but could doubtless be
adapted for most programmable cal-
culators with four memories and
conditional loop. It has been made
self-initialising as far as possible, and
50 it is slightly longer than is strictly
NECEssary.

To run the program, if the “K”
memories have been cleared or used
for other calculations in the mean-
time, the following steps are neces-
sary:

M Store the divisor in K1

B Without clearing the display, run
P1 in order to initialise memories K2
to K4

M To find or verify the check digit(s)
for any number, key in the non-
check digits and run Pl

BFor further numbers using the
same divisor, simply repeat the last
step.

Peter Dewell of Redditch follows
up. the suggestion of more Commo-
dore PR-100 programs — Your Com-
puter, May 1982 — with a non-
iterative solution to Paul Stockwell’s
Intersecrion of two straight lines
program. The two or more points for
the lines are entered using the
regression data key Ci.

(Ci Egn 1) F slope MO F Intup M1

OMS5 M6 M7 M2 M8 R/S.

{Ci Egn 2} F slope M2 F Intup-MR1

{MRO-MR2 = R/S Cs R/S.

If an error message occurs check
the contents of MO and M2 for the
same slope, otherwise the error is

FINGERTIPS.

Frogram 1.
Initialise: MODE 0
INV PCL
(divisor, e.g., 97)
Kin 1
P1
Program: MODE 7 0 INV X-K 4
1 Kout 1
(1] =
Kin + 2 Kin = 2
= Kout 2
Kin 3
5 5
INV RND INV RND
Kin - 3 Kin - 2
INV X-K 3 Kout 1
b Kin x 2
Kout 2 1
= 0
Kin + 4 INV X-K 2
Kout 3 INV RND
INV x>0 MODE 9
Leave LRN maode: MODE

due 1o the intersection being out of
range.

C Rawlinson has come up with a
fishy litle program for the Sharp
PC-1500 — program 2.

If Roy Sirl will step forward and
give us his address he will receive £6
for program 3.

£d x P

m Cn-rn
ca+b
n

were O~ = s
¥y  yllxyl!

To run it press 2nd inv c.t.
RST
a STO4
b STOG
m STO6
n STO1
R/S

After a minute or two the required
probability appears. The formula is
most useful when applied 1o a pack
of 52 playing cards. In this case a, b,
m and n have the following meaning.
a is the number of cards you want.

Program 2. It is remarkable how the non-technically-minded are more impressed by simple programs than by the
most complex and difficult ones. This one never fails to amuse the uninitiated. After the Frint statement in fines 20,
30 and 40, a fish swims lazily across the display.
i@ WRIT 186
=6 BRETRED AIS 1= what =2ou aet’ I SRACES)
sk FRINT O WS1ag o FoZeaces
44 FRINT " LIQUID crustal dise lag" 2 Spacess
=151 E1S
S WHIT &
Rt FOR T =8 Tgd IS5
oE GCURSORE C
P GPRIKT &3
=@ iar: 1.
iafd: GPRIMNT 127 L
114: GCURSOE O
iz26: GFREINT H
136 GCURSOR & LIT I5 HOT GBEYIOUS WhAT TRESE ThO LINES D
144 GPREINT S.6;8:0:8.48 BUT TRY [T wiT=0UT AND S2E )
156 HEXT £
1E8 =il

b is the number of cards you do not
want.

m is the number of cards (of the kind
you want) that you want.

n is the number of cards you take.

For the probability of three kings
in a pack of 52 cards, including four
kings in 10 draws.
a=4b=48 m=3n=10
P(a,b,m,n) = 0.0186167.

The TI-57 does not have a
factorial button so rthis is the
function of subroutine 0. The
subroutine also correctly gives (! x
1. The program is written without a
subroutine to calculate the
combinations to, paradoxically, save
space. Instead there are nine calls of
the factorial routine and some
juggling with the memories. The
program can be applied to bridge,
poker or other card games. For
instance, what is the probability in
bridge of being dealt all four aces?
Herea=4,b=48, m=4,n= 13
pla.b,m,n)=0.00264
this is about one hand every 380
deals.

I have compiled tables of the prob-
ability of getring x cards out of y
cards that I want (x y) for yup to 12.

We had a very lively letter from
New Zealander Henry Falkner who
has some harsh things to say about
all programmables and seems 1o
prefer his Casio 602 to the 702
which he later bought. In his spare
time he appears to be the musician
for the City of Auckland Morris
dancers — is he honest or are we
naive? He says that he finds the
music adaptor invaluable for some of
his songs. Enter the Cloggies.

Finally — this month’s program
challenge. Write a program to cal-
culate the number of people needed
in a group before there is a
probability of 60 percent for any two
of the people to have identical birth-
dates.

feontinued on next page!
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Program 3. The TI-57 prabability
program.

Key Loc Code
RCL 4 00 324
SUM 3 01 343
SBR O 0z 610
STO 2 03 322
RCL 5 04 3356
SUM 3 05 343
SBER O 06 610
2nd Prd 2 07 392
RCL 1 02 331
SBRO 09 610
2nd Prd 2 10 /2
RCL 6 1 336
SBR O 12 610
2nd INV Prd 2 13 -39 2
RCL 3 14 33
SBR O 15 610
2nd INV Prd 2 16 -39 2
RCL 1 17 331
INV SUM 3 18 -343
RCL 3 19 333
SBR O 20 610
2nd Prd 2 21 392
RCL 6 22 336
INV SUM 1 23 -341
INV SUM 4 24 -34 4
RCL 1 25 331
1INV SUM 5 26 -34 5
SBR O 27 610
2nd INV Prd 2 28 -39 2
RCL 5 29 335
SBR O 30 610
2nd INV Prd 2 31 -39:.2
RCL 4 3z 324
SBR O ] 610
2nd INV Prd 2 34 392

FINGERTIPS

Key c Code
RCL 2 35 332
RIS 36 81
RST 37 71
Znd Lbl O 358 860
STO O 39 320
2Znd Lbl 1 40 861
RCLO 41 330
X 42 595
2nd Dsz 43 56
GTO 1 44 511
2nd x=t 45 66
CLR 46 15
1 47 01
- 48 85
INV SBR 49 61
Cloggies” program.

my

grg Bl
Hine Hink Mind find
fIR4 Hind Hin3 Hind
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HES Hink Hind Hind
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Hing

HRT Kinb Hind Hind

Bind Hin? Hind Hinl

g5 T
fiing Hipd

R4

HRS Hind

ikl Hind #ind Hind
Hing

ARY Hing
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BES Hing

R4
K35 Hin?
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As a reader of Your Computer you'll agree that every issue is an invaluable reference.

To keep your copies in order you'll need a binder, specially designed for Your Computer,
to ensure every issue remains in good condition for your future use.

To order your binder complete the coupon below and return it to us, with your cheque.
Prices, including VAT, postage and packing, are as follows:

UK £3.45
Europe £4.00
Rest of the World £5.00

To: General Sales Manager, Room 108, Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS, England.

Please send me.................. Your Computer bindersat£.................. each.

I enclose my cheque/postal orderfor£.................. made payable to IPC Business Press Ltd.

N A e
Address.......... : = i Srszs 5 emmsaoiaa e

T e I e R R R R T A R e T e e I R T
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THE PROGRAM ENHANCEMENT PACKAGE FOR
THE ZX81 (16K)
A suite of easy to use machine code routines designed
to transform your Basic programs.

B DEFINED SCROLL REGION 1 line to whole screen
B SCROLL up or down H FILL SCREEN any character
B CHANGE BACKGROUND = CHANGE FOREGROUND

E INVERSE VIDEO W FLASH SCREEN
B CLEAR SCREEN without changing print position
Supplied on tape with a 6K DEMO PROGRAM
and a FULL instruction booklet
ONLY £5.95 Incl. p & p

@ SOFTWARE 34 BOURTON ROAD
& GLOUGESTER GL4 OLE

GOLF (3K)
A fuil feature game for 1 or 2 players.
9 or 18 hole course to test your skill.
Fantastic full screen graphics with
rough, bunkers, trees, water
hazards, fairway and the green

MINEFIELD (5K)
Guide your tank to safety. Hidden

1 mines will explode on contact and
’ﬁﬁﬁklﬂvi:'}-?s send you back to the start. With only
e e E "% nine lives to play with you must

- o

- - remember your route so far
BOMBER [5K)
Destroy the enemy city in this all
action machine code game. Beware
the cities defenders fight back.
Complete with high score festure ONLY £4-95

ZX81 & 16K

THE TOMB OF v

DRACULA! -
8D HORROR apventure came:

Occupying over 13%K of memory, a superb 3D graphics
adventure game for the ZX81 with 16K RAM, for only
£3.95! Enter Dracula’s tomb at 30 minutes to sunsent
... wander through the tomb’s pre-mapped 300 vaults
in search of the fabled Vampire's Treasure ... pick up
valuable silver stakes and use them to defend yourself
against the lurking horrors ... ghouls, zombies, pits of
primaeval slime ... See them all on the ZX81's plan of
the tomb ... when it will let you! Take a chance on a
Mystery Vault ... if your darel And all the time the
minutes are ticking by to sunset ... when Dracula rises
from his coffin and comes after you! EaCH of the
infinite levels of the tomb has its own 300 vaults ... go
as deep as you like, the Prince of Darnkess will seek you
out in his blood-lust! WARNING: people of an
exceptionally nervous disposition should play this game
only during the hours of daylight! Special facility
enables a game in progress to be saved on tape so you
can continue it whenever your choose.

Price of only £3.95 includes ready-to-load cassette with
library case and inlay, full instructions, postage and
packing. Order today! Money refunded if not delighted!
Send cash, P.0. or cheque to:

MOVIEDROME VIDEO (DEPT. YC3)
19 Leighton Avenue, Pinner, HAS 3BW.

SPOCK: "Computer! Calculate the value of Pi to ten thousand decimal places”.
COMPUTER: “Working . . "

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPEAKEASY speech synthesiser adds voice
response to any computer with a parallel port including PET,
ZX-81,VIC,BBC, ATOM, HORIZON etc.

for Only £69 - var

# UNLIMITED VOCRBULARY
+* EASY TO FROGRAM
% LOW MEMORY OVERHEAD

% COMPLETE MANUAL WITH
DICTIONARY, SAMPLE
SOFTWARE AND TUTORIAL
ON SFEECH FRODUCTION.

Also includes high fhee speaker and powor supply, all howsed in high euality wosd
cabinet, with vohime control and rear pitch contral,

Programemed with simple phonetic codes. Apart from the obvious applications of
wvaice response in manufacturing, testing, blind terminals etc., this product akso
teaches a great deal about linguistics and speech production

Software is available in BASIC and Z-80 and 5502 asgembly for direct input in
PHONETIC SPELLING ciossly related to the ARPABET intermational phonetic alphabet.

Far your nearest dealer contact:

MﬂEﬂ"ﬂD PRODUCTS, CAMBRIDGE RD.,

ORWELL, ROYSTON,HERTS. TEL: 0223 208017
A subsidiary of Sands-Whiteley Research and Development

IS YOUR ZX81+ 16K
PROGRAMMED FOR
PROFIT?

Or is it just another toy?

Todays Successful Business Man requires Fast, Accurate and
Up To The Minute Infermation about his business to assist him
to make the correct decisions to plan his company’s growth and
profitability.

WOULD YOU KNOW THE ANSWERS TO THESE
PROBLEMS NOW?

@ \What is my Monthly Income over the next year?

®\What are my Future Cash Requirements?

@ How are my Costs rising eg. Sales, Materials, etc.

And how will they effect my Profitability?

®\What are the Trends in my business and where will | be if
they continue?

®How can | test my Future Projects and Plans to find out
their implications on my business?

@How can | convince my Bank and Creditors that my
Forecasts are not just Guesses?

@® How can | do all this easily from my normal business
records and accounts with no special knowledge of
Maths, Business Techniques, or Computing (other than
how to operate my ZX81)7

HOW MANY TIMES HAVE YOU WANTED THAT
TYPE OF INFORMATION TO HAND?

The answers to these problems and the relationship they have
to your business are now available to you as often as you
require with the use of your 2X81 and a specially created
program for the business user.

THIS POWERFUL (over 500 lines), BUT EASY TO USE
PROGRAM was created by a Business Consultant with over 30
vears experience of small and medium size business problem.
THE PRICE OF YOUR PEACE OF MIND = £15
Complete with professional grade cassette, instruction manual, and input charts.
Chegues or P05 to:

P.R. Herbertg M.B.1.M. The Consultancy,

13 Greenend Close, Spencers Wood, Reading, RG7 1EH.
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Stonechip Electronics

PRODUCTS FOR VIC-20, SPECTRUM, ZX81

ZX SPECTRUM OWNERS

UPGRADE YOUR 16K SPECTRUM
TO A FULL 48K WITH OUR
FULLY ASSEMBLED AND GUARANTEED

MASSIVE 32K RAM MEMORY
EXPANSION

EASILY FITTED INTERNALLY. SUPPLIED WITH FULL
INSTRUCTIONS

£39.95

SPECTRUM ECHO

MAKE FULL USE OF YOUR SPECTRUM'S SOUND
FACILITY BY AMPLIFYING IT! ENABLES LOADING AND
SAVING TO TAPE WITHOUT SWITCHING LEADS
NO ADDITIONAL POWER SUPPLY REQUIRED

OTHER FEATURES INCLUDE:
* TONE AND VOLUME CONTROL
* AUDIBLE CUEING FACILITY
* DIN COMPATIBILITY
* ATTRACTIVELY CASED

£23.50

SPECTRUM CONVERTER

ALLOWS USE OF ZX81 ADD-ONS WITH YOUR NEW
SPECTRUM
SIMPLY PLUGS INTO YOUR EXPANSION PORT WITHOU
INHIBITING ITS USE

£15.00

ZX81 USERS
THE ZX-PANDA

UNIQUELY EKF;’FA%EI]{AELE 16K RAM
EXPANDABLE INTERNALLY BY PLUG-IN MODULE TO
FULL 32K
ATTRACTIVE CUSTOM MADE CASE CONTOURED TO
REAR OF ZX81 FOR MAXIMUM STABILITY
COMPACT SIZE. LED POWER INDICATOR
COMPATIBLE WITH MOST EXPANSION SYSTEMS

ZX-PANDA 16K EXPANDABLE ROM £25.00
ZX-PANDA 16K EXPANDABLE MODULE £19.95
OR FULL 32K EXPANDED
GIANT PANDA £39.95

Wk
WNERS

Fully Assembled, Cased and Guaranteed

MASSIVE 16K RAM MEMORY
EXPANSION

PLUGS DIRECTLY INTQ YOUR VIC-20 OR
MOTHERBOARD

£39.95

EXPAND YOUR VIC-20 WITH

Tandem

3+ 1 EXPANSION UNIT
FOR USE WITH MEMORY AND GAMES CARTRIDGES
MORE THAN 1 UNIT CAN BE USED IN TAMNDEM TO GIVE
EVEN MORE EXPANSION
INCLUDES ROM SOCKET
PLUGS DIRECTLY INTO YOUR VIC-20 EXPANSION PORT
ATTRACTIVELY CASED

£34.95
ZX81 KEYBOARD

KEYS WITH POSITIVE CLI%K“J?[?TION AND PROTECTED
LEGE
AUTO REPEAT FACILITY
FITS DIRECTLY ONTO YOUR ZX81 WITH SIMPLE PLUG-
IN CONNECTIONS TO EXISTING SOCKETS

£24.95

SEE US ON STAND 214 AT PCW SHOW
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Send now to:
STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY,
SURREY. TEL: (0276) 681131
MAKE CHEQUES OR P.0O.'s PAYABLE TO: STONECHIP LTD

ALL PRODUCTS FULLY ASSEMBLED, TESTED AND GUARANTEED
ALL PRICES FULLY INCLUSIVE
ALLOW 28 DAYS DELIVERY
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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.

Landscape

Garry Owens, e
Leamington Spa, [—\z{:fr_a{’}j
Warwickshire. S
I THIS ARCADE-type game for & 16K ZX-81
you are in control of an aircrafi, the symbol =,
flying over a mountainous landscape. Ground-
based forces are firing missiles, letter As, at
you and you must destroy the missiles and
their fuel dumps, Qs, with your laser cannon
and bombs.

Displayed at the top of the screen are your
score and number of aircraft left — you start
with five. You score 10 points for destroying a
missile and 50 points for hitting a fuel dump.
You lose a life if your aircraft is hit by a missile
or if you crash into the mountain.

The control keys are:

6 — moves the aircraft down

7 — moves the aircraft up

8 — thrusts forward more quickly
9 — drops a bomb

0 — fires a laser cannon.

This program is based around
machine-code subrourines:

16800 to 16854
16857 to 16914
16915 to 16952

16955 to 16989

eight

control mowverment of aircraft
fire laser cannon
drop a bomb

scroll main part of display right
1o left

16992 to 17080
17100 to 17180

17190 1o 17328

draw the landscape

increment score by 10

move bombs down and missiles
up

check no missile has hit air-
craft.

17335 to 17348

The routines are called from a Basic
program. Lines 1 to 3 use the machine-code
routines and data; lines 4 to 90 the initial-
isation; lines 100 to 200 the main game; and
lines 400 to 610 the crashing routine.

Bytes 16514 to 16720 are used as storage
and data by the machine-code subroutines;
16514 to 16517 store the score; 16518 and
16519 hold the addresses of the aircraft on the

screen; 16520 and 16521 hold the addresses of
the next data item for the landscape-drawing
rourine; 16522 is the time since the last A was
placed on the screen; 16523 is the time since
the last Q) was placed on screen; and 16526 to
16718 deal with the data for the landscape-
drawing routine.

To set up the routines enter fast mode and
enter as line 1 a Rem statement of 278 zeros —
eight whole lines plus 22. Then Edit line 1,
rub out the line number and change it 1o 2,
add 10 more zeros and press Newline. Edit
line 2 and make it line 3. Peek 16792 should be
118. Peck 16800 should be 28 and Poke
16800, 128 should put an inverse space just
after the Rem in line 2.

MNow type in the short Basic program in
program 1. This sets up the data for drawing
the landscape. Run and then delete lines 10 to
60 and add program 2. This program Pokes
the hexadecimal values of the machine-code
routines — programs 3 to 10 — into the Rem
statements. You had better save the program
now to stop it accidentally disappearing into
thin air.

MNow add the lines in program 11. This is
the final program. Save it now or you may
regret it later. Run it in slow mode and see
what happens. If it crashes go back and check
that the machine-code routines are correct
using a disassembler such as that suggested by
Chris Lam in the May 1982 issue.

Program 1.

THEN INPUT A%
“ THEN 20TO Sias

S29@ GOTOD I3

CS ©¥8 &5 C0 CC 42 1@

=5 a1 o3 as is cS as

1E.LET LE="46688CEEGCCEBESEEEEEE FF T F

4245040482584 2488CEGIECASESEASEEE E clan=c e SRt
REARASSSLEES8REGEECBRABRAEEEALEEEES D2 CS
SE4A2ERACEE4245RACRSACESS28544 2R4 5

L4 525480R4ACBACECACEGCOIGCESALGEEL FINISH 18914
BCREACSASS4 52ECAS32GECRASEEE4SAS
SSASCAECGECS422B8"

28 FOR L=1 TO LEN LS Program 5.

25 REM LEH - L&<20a

3@ POKE 18S25+L,CODE L$(LT -25 STHRAT 1891F%

4@ HEXT L

B 25 4@ LB EY £ 2R
E=i = 4@ i1l a2 aa gl e
FE == S = - cc 42 C8 rE
S6E =@ ©8 @5 as Cr cc
42 1 F8 ca FE. 28 c3
5 18 cs

I25@ PRINT AS(

?@E@;bpﬂ KE X, 154::005 As+CODE mmm | oo 18952
SE7@ LET X=X+

2a38a LET Fls-ﬁﬂs TA ¥ Program 6.

2i10@ SCROLL 5
311@ BRINT “FINISH AODRESS ~;x-1 — 0' 18988
Sl=a STOP 2R 26 4@ D56 @@ 2A ac
23 11 44 @@ 13 @8 A
Program 3. S5 @S IF TE 28 77 =23
STRART 168@0 23 1@ m™a =23 =3 Cci 1@
A 86 Y i3 a8 3IA p=1 =4 =7k =9 =55 4 o3 == 41
49 C©5 BF 28 @4 11 21 FINISH 1533g
@@ 12 CB 67 28 4 11 FProgram 7.
CFE FE i8 JE FE 9@ 28 START 163922
g3 S5 12 ©1 28 a@ 22 oA 88 4@ TE =23 22 Sa
a6 428 ©9 FE S@ 28 o9 48 FE S@ 208 09 01 SE
=R 86 48 38 12 D21 29 49 ED 43 B8 48 2@ ER
a8 ca 21 21 a2 ca 2F e 4@ 13 S 9 15
FIMNISH .18884 11 21 @@ 28 15 sS6& 9d
Hﬂgmn?# 13 1S FB i BF FF 47
; A% @s 12 412 FEBE S3A 28
START 16857
= - i@ FE @4 290 @B ES 36
SR 25 49 4 ce 2a
25 =21 S2BA 4@ 36 08 EL
86 48 @5 1B @@ =23 FE
15 B SC 32 3A 4@ 2R
FE 28 23 1B FE ] CE
o z 28 4@ FE BF 20 08 38
FE 26 236 88 CC 4
35 21 BB 4@ B85 2@ TO
FE =28 C8 FE 285 20 14 T

EINISH 17a3&

Program 8.
START 17i00
ES FS £5 SR 82 A6 CB
@1 =2 =22 4@ FE 2& =@
2F B3E 1C =2 82 40 =8
=25 48 =l 3 o1 =2 F=2c1 L3
SE 26 26 1E 3E i1Cc 32
85 40 2A B4 48 GE @il
S2 34 48 FE 2B 26 oD
SE 1Cc I2 B4 49 IR 85
43 <8 @21 3 BS 4C¢ 2R
29C 4@ 22 11 S5 49 Q&
D4 1A T7¥ 23 1B i@ FA
S5 F1 EL C9

FINISH 1T7ios
Program 9.
START 17190
=R ac ae 31 FR @82 15
or ®mE 15 €5 @B 2&a TE
FE @2 28 25 FE @3 28
%1 FE 1B 2@ 20 ES 36
8@ 11 22 @@ 19 FE FE
28 20 &4 35 1B 13 1c
FE @88 23 FA FE 28 CC
CC 42 38 B 2@ BF FE
26 2B VB CT B VS OO
SC dR aa PB C1 A8 e
El 2B 1@ €3 2B Cca2 a@
8C 23 23 @6 15 Ccs5 06
8”R J7E FE 28 206 23 ES
38 e2_ 11 ©F FF 18 FE
FE S8 28 16 FE 1B =20
ay Ch CC 42 36 29 15
8 S2a @@ Vad 22 A0 o
ga ee @2 [5 26 E£i1 23
ia oS e B i7 ag i o1
124 CE @1 @& aa ca

FTNISH 17325

feontinued on next page/
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SOFTWARE FILE

{continued from previous page)

Program 10.
START 17335
2R @6 49 TE FE 12 01
2 @2 c= 281 @1 ed CcI
EFINIEH

1]

Program T1.
glﬂzh 2 iC)IG.0HEN,JUNE 19EZF#
LET C=02

8 RAND

@ FOR S$5=16%514
é FOKE S.E28
=

NEXT S
PRINT AT @,0;

TO 168517

“aaaat: AT £,.T1

15 POKE 1652@.14

15 POKE 15521,54

12 ESRE iEEasinees

S@ LET OF=PEEK 15398+25S6+PECH
16387

24 REM_ssLINE 25,UITH CREDIT &
MD THANKS TO T.GILBERT (FEB.ES% &
25 POKE 16418.8
38 PRINT BT 8.4 B_

SF=0F +33
m’.szs $=L SES3INT

1SR s =
(5F12553

YE LET o

L50 PoxE
POKE 15819, INT_
INKEYS="8" EN IF

UH LS 15992 ARD B} THER

}
40a
IF USR 158@@ THEN GOTD &6
LET MaUSR 15857 +USR 18315

‘A

i
25
an USSR
16955
[a]
1
3

1
8=]
E50TO
1i@
13@

1% IF USE 1718@ OR USR 15%==
HEN GOTO 408
14.0 LET M=USR 169
IF_USR 15299 DR USR 171368 O
R USR 17335 THEN GOTO 400
2@ IF PEEK (PEEK 16S5S2@+2S8:PEE
K 16521) = 1%BEHEN GOTO Sad

138 G0TO =
408 LET SP=PEEK 1S851&5+25&sFEEN
16519
41@ PQKE SF .'l.ﬁ-E
438 LET
438 BRINF AT e, 31.s5-C
L4@ IF C=5 THEN GOTO S0
£45 FOR S5=2 TOQ 22
45@ PRINT RT S,@:"
a5 MNEXT S
4168 GOTO 75
SE0. POKE ASS29.,142
i@ POKE 16521.84
S20 oT 189
a AT 1a,5; "GAME OUVER™

538 PRINT
289 STOP

Life expectancy
EBharat Patel, — -
| W3-80 |

Shaw,
LIFE EXPECTANCY runs on a Vic-20 without

Oldham.
any additional memory. It is made up of Print

statements and is very easy to follow. If any-
thing is printed that does not answer a
question, a message is given 1o rcpeat the
correct answer. There are some unusual marks
in the program listing; these are only graphic
symbols — they provide capital letters when
run — and are obtained via the Shift key or the
Commeodore flag.

The program asks you many questions on
your daily life and activities and at the end the
computer will produce an expected date to
which you should live — it also tells you if
your habits are so bad that you should be dead.
The questions go into detail about your fit-
ness, age, family, whether you smoke — and if’

s0 how many a day — and many other things.

Q T
<<: woL atc=' *FRINT

.!—-HI ETL=l-1

GUTO288

68 IFI=2THEHLETL=L-1 GOTO<E0
ETL=L-8: GOT 408
Sl IFDCF3THEMPRINT® —OHT UHDERSTAND" - FORYY=1 TS0 HEXT - GOTOZ38

278 IFD=1THEHL

430 PRINT®*® :FRINT®=D ¥oU
418 IHPUTSME

420 TFSritm =y ORaMEs " YES P THEHL ETL =L =1 : GOTO422

R SALE® CPRINT®® .FRINT"(w OR =2 421 IFSRECH"H"THENFRINT® ~ON*T UHDERST! * FORSE=1TO208E0  HEXT : GOTO400
422 IFEME="Y"DRSHE="YES" THEHPRINT -FRINT" XMW HAHY A DAY": : IHFUT HW
423 IFHW>2BTHEMLETL
424 IFHHCISTHENLET]
42T IFHWDSETHEMLET] =
430 PRINT":FPRINT® #RE YO0 OFTEM ILL='PRENT"=:PRINT® {10R -2
f § 440 [HPUTILE
450 IFTLE="Y "ORILE="YES"THEN LETL=L=1:04
Lel=1: GOTORE0 4% IFILESH "N THENPRINT® “TH'T UMDRESTRHD TO20E0 : HEXT | G0T0430
435 PRINT=OF
T MDERSTRHD " FORU=1T 468 PRINT:  PRINT® #RE YOU OFTEN TERSE":PRINT®" FRINT" <Y DR N}
ICH 0= “e R 478 IHPUTTE

480 IFT#="Y"0RT4="YES"

428 WOL=38EFE
450 POMEZEETE, 1

180 - HERTG

S0z P!.EE363?S B HETYY
5i@ P

THEHLET: L=L—1 - GOTO498
488 IFTH#O"H-THEHPRINT® —OM-T UHDERESTAHD® : FORSAH=1TOZENE  HEWT s GOTOE5

Zp0 FRINT®IN: F‘f\!-"\'\"’::l?El'Dl-B POKESERTS, W POKEVOL - 15

OKESEETS 122
S FF{IHT"HH‘#;L' FE THFECTRHCYEE4"

SHOKEY 1 QR

POKEZSSTS, 218 FORG=1T0

I—wMET 528 FRINT:FRINT
S48 =LA 10EESE
550 1=
2 THEMLETL=L-1 See PEINT® Ol WILL LIVE UHTIL "Hi® YERRS OLD
= % THEMLETL =l -5 T 570 MImINTOM-RGED
ENFRINT® —4 T UNDERSTAND® tFORY=1T00088 : HEXT  COTOREN S80 IFAIeTHERFRINT® DU S'—WLD_MWE BEEM HRIE s 71
bl * ajpra - P T PRETHT= ¢ 1= B (e T LT Ll i # AEREEEN ol
oL RN ERINIS SHeI oaidlo =i 2% ﬁ%m.:gﬁ?f;ﬁ:}r--:mznsmf WOl SHOULT  LIVE UNTIL “u3 - MORE
YERRS ™
READY.
Ch f memor Ke TOUtInE 5 Set space for labels
d nge O y Y 7 Choosing of bat size
Gavin Warren, — | P J Milfls, 12 gf}aﬂg rs;)st?::cf:or:z?aﬁ;us
Robern, A15=248) || Tongham, VAT.0M) 25.55  Read keyboard
Herffordsiire,. — Surrey. B0-65  Set #80 if A pressed
WHEN THE Vic is expanded ro have more than 70-75 Set # 80 if D pressed

8K of RAM, the system reshuffles the screen
and the start of Basic text, and this makes
running any machine-code programs writlen
for the unexpanded Vic impossible.

To solve the problem I wrote a simulator
program. The program changes memory size,
sers the screen start to 7680 again and sets the
start of Basic to 4096 as on the unexpanded
Vie.

If the program is loaded and run before
using the desired program, no problems
should be encountered.

10 POKE 648,30
POKE 36866,150
POKE 55,0; POKE 56,30
POKE 52,0: POKE 53,30
POKE 643,0: POKE 644,32
POKE 641,0: POKE 643,16
CLR
PRINT “{CLR) {(BLUE)"
POKE 36869 240
POKE 43,1: POKE 44,16
POKE 4096,0
NEW

RE2gmaguawn
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In may SOFTWARE File; G E Taylor gave
some examples of the use of subroutines
# FE71 in the Atom monitor. Since machine-
code routines run far faster than Basic
programs, it is best 1o obtain the fasrest
possible running speeds for, say, games, and
then slow them down to the desired speed.

This program will not only read the key-
board, but also rakes no acrion if #FF is
returned in the Y register, and will reject all
but the keys used by the program. The advant-
age of the program is that it checks for the
valid keys in the assembled program so it does
not have to be re-linked every time an incorrect
key is pressed.

As an extra, the two subroutines will move a
variable-sized cursor across the bottom of the
screen in Mode 0. The keys I used were A and
D. Remember that the value returpned in the Y
register is the ASCII value of the key minus
#20. A or D must be pressed before the
cursor will appear on the screen. The program

requires 855 bytes.

85 Run assembled program

90-100  Set up Gosub jump

110 Rerun assembled program
1000-1030 Move left subroutine
1200-1230 Move right subroutine
1010/1210 Rub out curser in last position
1020/1220 Reprint cursor in new position

Here are the constants and variables:

X nth cursor position

Z n-1 cursor position used in right subrouting

[ n-1 cursor position used in left subroutine

M  May be changed, gives a very crude speed
control

Q0 Assembler labels

W Value returned from assembler program —
also used in subrouting or Next loop

E Calculated Gosub

As there are some forward jumps in the
assembler program the program must be run
twice. Therefore once the screen goes blank,
press Break followed by typing Old and then
Run.




SOFTWARE FILE

5 DIM @EC3r. PC-12

7 INPUT "BAT SIZE"., T

1@ CLEAR 4

15 ¥i= BP; F =8 E=A0 0
2@ FRINT #21

25 c

26 Q0@ JSRO#FERL

35 CPY E#FF: EER co@

48 CPY @#21; BER Q61

45 CRY @#24; BEQ 262

SE “NAHY HO. OF EEYS CAM EE
51 MNCHECKED IN THIS WAY

55 TP GGG

e ‘@Rl LDA @8; STA #84@

£5 RTS

| QEZ LDA E286; STA #3236

Fiies, RTS
=4 = |
g2 FRINT #5

=l e85 LINK QB
] W= 7480, E = 1886 +
186 GOSUR E
114 GOTO S5
264 END
1639 po= Rl—Oh £k =
181G FOR W =& TO T, PLOT
loza FOR W =8 TQ T, PLOT
1838 RETUEH
1286 XERAEAT #1008 =
1214 FOR W = @ TO0 T; PLOT
1228 FOR W =8 TO T, PLOT
1228 RETLREN

M

i e i e

1500 £ Wi, @: HMEET. ¥ = € —
1340k + WX.B: HEST

pr T e ]

1s:LZ + HWa.B: HERT: & = £ + M
13008 + Wy, 8i HEXRT

The Pac-Man trail

Chris Lam,
Redhill, e
Surrey. SEELIM

THis 15 A Pac-Man-type program for the 16K

Spectrum. While playing you are constantly

informed of your score, the number of lives
you have lefi, and power. When you eat an
asterisk — a power pill — it will boost your
score by 10 and your power by 40. When your
POWEr 1S not zero, you can eat the ghost and
gain 50 points.

You have four lives and if you are good
enough, the game could last for ever. Lines 50

and 55 detect the movement of the Pacman
controlled by the cursor keys. Lines 220 and
230 make the ghost follow you randomly.
Depending on line 220, the Pacman is a @
symbol and the ghost is a “¢c”.

Lines 1000 to 1150 can be changed to make
the maze larger. You must also make appro-
priate changes to lines 30 and 55.

1 REH “pﬁc—HnH"E@ thgi&Lé%m 213 tg; gixa;gix: LET giug=93iy
=g: L EE =R 22 rx=
i:@a el 288 LET 9ilxXx=g09ix+irxd>».2 BND Six{
3 RORDER &: PRPER & INN & O ﬁwﬂgg 9%§;211—§rx>.3 BMD gixox R
EERa s NI S5 Hhi B
T 5 LET ti=4: LET couni=R: LET 24@ LET gily=glys{rx>.= RND giy<
gilix=15: LET 2iy=18 171 =(rx<.5S BHLD gligy>4l} =
& PRINT RT i hm T 13:'L;h&k*";ﬁ? E=E PRINT OQUER 1: aT giyy ginx;
1,42; "Scaere="_; 87 Si=2; TPowrer =" 3]
i@ LEY L=t +1 555 IF gixx=x RND gigd=g3 THEN &
11 RESTORE i@ O TD 278 ]
286 FOR n=0 TO 18 BERD 23 PRI 26868 IF gix=x AND glgu=y THEM SO
NT AT n.i1@:a%: HEX s T 278
ag LET X=21i- LET Ptk =682 RETURN
48 PRIHT AT idSD.at; 1i,ﬂT b S = 278 IF power {i>8 THEN S T 223
B; " 'SAT 2.19;power ;™ 288 LET ll=tt-%2: IF i{i=-31 THEN
31 PRINT FJT Yok, @ LET MX=X. 30O TO 298 .

LET ¥YY=Y 285 PRINT BT YY.XX: s Ry TR 3
43 IF power <> THEN LET power= @ R 3
Power -1 228 PRINT " Hard Luczif" ""You ' re
45 PRINT AT g9iy.gix; OUER i€ tao slow"’ “Ha! Hg! Hagi”: STOP

= 2992 REM Eazten dhaost
LET X=X+ 1INKEYS="32" BND X«Z 221 LET pouwer =R
1) —{INREY$="5" AND X>3ii: S22 LET ss=ss5+52
SS LET Y=Y (INRKEYBE="8" BND Y1 3R3E LET g9i1x=16: LET siuy=32
7l =({INKEYS="7" PAND Y>4i} =88 RETURH
S8 LET S3=5SCREENS % _,.X) 122 DRTH oz
S7 IF CQDE &%= £ tEﬁbE =Z023dF 1l1l@ DATH
7 AND CODE S5:i44) THEM S0 TO A8 1226 DATAH
ia3e@ DATA
58 IF ss5="%" THEHN LET poresr=48 1848 DATAH
: LET S5=55:+i2 iasa DETH »
82 IF =3="." THEN BEEP .25 .4: 1960 DRTAH "3
R oSERoteiA ITLasE PAERCER A 1 1848 BRTR M yyyiiy:
count/sL=1a%5 ,.
igce@ LRTAH . i 5 i g
B4 GO SUER 200 1168 DATA r"'-"'-"'
B2 PRINT AT YYy.MX:'" * 1i1i1& DATA % - P - S - - D -
7'@ GD TD 4? 112@ DHTF! I..ll'l'.l'lll
188 LET X=XX: LET ¥=v¥Y: GO TD T 1132 DRTH 5 5d - EECEECTERD « S0 -
3 . 1148 DATR V8 oo e o oo os - F
a8 REM move ghosil 11s@ DRTH e

Cartoon time .

J P Riggs,
Gosport, TTETY
Harmpshire. l :}23___

‘THIS PROGRAM will give you an insight into
the graphical possibilities of the BBC micro-
computer. It starts in a living-room of a house,
with a television in one corner showing The
Space Programme where you are about to

witness the take-off of an Apello rocket into
space. It lands on the moon’s surface, takes off
again, orbits the earth and plunges into the sea
awaiting rescue.

The program 1s designed for the B machine
bur with small modificarions will be able 10
run in lower modes. Converters to lower
modes should note that lines 50, 170, 320 and
400 are where modes are set and text and
graphic windows are defined. Sound has been
incorporated for added realism.

Line 50 makes the screen white by drawing two

triangles and filling them in using the Plot 85
command.

B0 to 70 give the room its walls and ceiling.

80 to 100 draw the plush carpet on the floor.

110 to 270 draw the television, door, picture, etc.

Line 170 defines the text window — see VDU
statements in manual.

Line 320 defines the graphics window.

330 to 380 are the calls procedures. The main
body of the program.

390 to 420 ends the program resetting windows.

430 to 440 clear the television's screen.

(continued on page 93)
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VIC 20

92

CASSETTE ONE

{i) STAR TREK. A superb version
with 8 x 8 Galaxy, Klingons, Pha-
sers, Torpedoes etc.

(iiy CANDY FLOSS. A tremendous
new game in which you run a
candy floss stall on Blackpool's
Golden Mile. But watch the
weather and the donkeys!

ONLY £5.95 inc.

CASSETTE FIVE

“. ..l bou
for the BB
are just super, especially STAR TREK,
and the sound effects in CANDY
FLOSS really made me sit up! Well
done and keep them coming”.

ght all your tapes to date

Micro and | think they

J. 5., Paisley

CASSETTE TWO
Contains an exciting collection of
gamas with music and graphics to
keep the family amused for hours:
HANMGMARN (in which you can
even enter your own categoryl,
KRYPTOGRAM, DICE, BEETLE,
GRAND NATIONAL and MUSIC.

ONLY £3.95 Inc.

_____________GAMES FOR

CASSETTE SIX

WHAT PEOPLE ARE SAYING ABOUT OUR . . .

BBC MICRO GAMES

o

| was very impressed, not only

with the cassette, but also at the
speed at which it came!”

— R.L., Cheshire

UODELS A AND

CASSETTE THREE
Contains, for the arcade fanatics,
— MUTANT INVADERS. A brilliant
new “Space Invaders” type game.
Can you destroy the mutants be-
fare they land and try to destroy
you with their radioactivity.
WARNING — VERY ADDICTIVE!

OMNLY £5.95 Inc.

ODEL B ONL

“ ... | must congratulate you on
your MUTANT INVASION cassette. |
have had it for two weeks now and it
15 really superb. Incidentally, | have
beaten your high score of 4,500 —
mine is 7,5801"

— 5.L., Berks

B

Contains BREAKOUT. A terrific
version of the popular arcade
game. Practice your wall demoli-
tion with 6 skill levels and 1 or 2
player option!

ONLY £3.95 Inc.

CASSETTE FOUR

CASSETTE SEVEN

Contains BEEBMUNCH. Our version
of the record breaking ‘Pacman”
arcade game, and we believe one of
the best versions available. Stun-
ning hi-resolution colour graphics
including multi-ghosts, tempting
fruits, super points, screams etc.
Liven up your micro with this tre-
mendous game.

ONLY £5.95 inc.

Contains SUPER HANGMAMN. The
special feature of this version is the
hi-resolution animated man. Watch
the expression on his face change
as the noose tightens around his
neck. Marvel at the detail of his
clothing — but don’t take too long,
he grows very impatient! | Contains
many categories from educational
to just plain funl ONLY £3.95 inc.

Contains 3-D MAZE. Pit your wits
against the computer’s logic in this
highly realistic graphical game. The
computer sets up logical mazes (you
choose the size). And then it shows
the view you have of the maze in 3-
D each step you take as you battle
against the clock to escapel | |
ONLY £3.95 inc.

ALL CASSETTES AVAILABLE NOW FROM:

(All our software is available bafore we advertisa)

SINCLAIR (. J. K. Software)

55 Fitzroy Road, Bispham, Blackpool, Lancs

16K

ZX 8l

SUBSPACE STRIKER . . .t comes from out of nowhere
and then vanishes back into the shadows. With your
deadly Antimat torpedoes, you unleash havoc in the
Federation spacelanes.

STARQUEST . . . A voyage of discovery and adventure
in the cosmos. With the help of your onboard computer,
you seek a habitable planet amidst the perils of deep
space.

ENCOUNTER . . . Would you know what to do if you
were abducted by alien beings? In this game the space
invaders play YOU!

TRADER . . . A Trilogy of full 16K programmes that are
chained to give a fantastic 48K graphic adventure. As an
intergalactic trader you seek your fortune and deal with
some very bizarre customers indeed.

Pixel games ara a delightful change from the usual arcade
rip-offs. Full screen animated graphics and good value
too at only £9.50 for VIC 20 and £5.50 for ZX81 per 16K
game. Trader is £10.50 far ZX81 only at present. Ask your
dealer now or send to us for tapes by return of post.

PIXEL

Pixel Productions 39 Ripley Gdns._, London S\W14 8HF

YOUR COMPUTER, SEPTEMBER 1982
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SPECTRUM ZX81 11 (H nascom
Colossal Adventure .. 16K/32K .. £8/£10
The classic mainframe game "Adventure",
with all the treasures and creatures of
the original. And with 70 extra rooms!

Adventure Quest 16K/32K .. £8/f£10
From the Great Forest, up Orc Mountain,
braving fire, swamp and caverns on a
quest against Tyranny. Face vampires,
demons, wizards, 200-foot worms...

Adventure games are fascinating. You
enter English phrases and the computer
acts as a window to worlds of magic.

Every Level 9 adventure has over 200
individually described locations and a
game may take weeks to selve! Only our
combination of data and code compaction
allows so much to be provided.

FREE P&P. NO VAT. Money back if unhappy
Supplied on TDK cassettes. Send order,
describing your computer, or a SAE for
full details of all our programs to:

LEVEL 9 COMPUTING

&«\?29 Hughenden Road, High Wycombe, Bucksj},




fecontinued from page 97)

450 to 600 are the re-entry Procedure and draw
Earth and the rocket orbiting.

610 to 650 are the wait Procedure, and delay the
program for "'s" seconds.

SOFTWARE FILE

660 to 740 are the take-off Procedure and draw
Cape Canaveral with its launch-pad and
rocket, and after a 10-second countdown
ignition commences.

750 to 810 make the rocket travel through the

void of endless space, forever coasting.

820 to 950 draw the maoon and make the lander
craft descend, land and take-off again ready
for its trip back to Earth.

960 to 1070 create the final descent to Earth.

JLISTING OF MODNLAMDING ON TV By J.Riggs

540  A=SINRAD{X) tE+M:B=COSRAD (XD BK+L

10 REX  Moonlanding on Television
20 REM By J.P.Riggs 1982
30 REM EOSPORT

40 ON ERROR BOTO3S0

50 KODEO:MOVEO, 0: DRAWD, 1024: PLOTAS, 1280, 1024: MOVE1280, 0:PLOTES, 0,0

40 WOVEZ00,200:PLOTT, 200, B00: PLOTT, 1080, B00: PLOT7, 1080, 200: PLOTT, 200,200
70 NOVEZ00,800:PLOT7, 0, 1024: NOVE10B0, 800: PLOTT, 1280, 1024

BO FORX=0T01280 STEPS

90 NOVEY,0:PLOTY, ((BA0/1280) 8142001200

100 NEXT

110 NOVE300,200:PLOT7,300,500: PLOTT, 475, 600: PLOTT, 475, 200

120 HOVEBRD, 620:PLOTT, 1004, 620:PLOTY, 1000, 500: PLOT7, B80, 300: FLOTT, 880, 520
130 MOVEB70,530:PLOTY, 1010,630:PLOTT, 1010,490:PLOTT, 870, 4%0: PLOT7, B70, 430
140 MOVEATT,285:FLOTT, 477, 315: NOVEATT, 515: PLOTY, 477, 485

150 FORX=0TD4:NOVE{305+X),385:PLOTY, (305+1),389:NEXT

160 WOVEB0,430:PLOT7, 940, 700:PLOTT, 990,630

170 VOU4: VD28, 48,25, 63, 22: VDUS: BLOLO, 0

180 MOVE9D4, 500:PRINT; "Hoa” : NOVES00, 570 PRINT; *Swest®

190 MOVES04,536:PRINT; "Hoae® : VDUA: VOUZE, 48, 25, 63, 22: 6COLO, 1

200 FORY=1T09:MOVE (765+X), 170: DRA (765+1), 100
210 MOVE(1026+1), 170: DRAR (1026410 , 100

220 MOVE(730+X),170: DRAW(7904X], LL0:XOVE (1045+X1, 180: DRAW (1045+X) , L10=NEXT

230 BCOLO, 1:MOVETSO, 160: DRAWTSO, 350: FLOTES, 1050, 350: HOVE100, 340
240 DRAW10&0,170:PLOTBS, 750, 160: PLOTES, 1050, 160:6C0L0,0

250 HOVE10S50, 150: DRANTS0, 1602 DRAKTS0, 350: DRANTS0, 360

250 DRAM10&0,3560: DRAK10&0, I70: DRAWL050, 169: DRARLOSO, 350

270 DRAW750,350: HOVELOS0, 350: DRAKI 0G0, 350
280 CLS:PRINT® The®* * Space"*"
290 PRINT® PRESS *H’";:VDUS

J00 REPEAT:UNTILBET=ASC("H")

310 MOVEO,0: '877=0:6COL0, :PROCC] ear

320 VDU24, 802,403, kC3, kOO, EOO, kO4, B3E, LOL
T30 PROCtakeaft

340 PROCinflight

350 PROCaoonland

J60 PROCintlight

370 PROCre_entry

380 PROCsplash

390 CLS:YDUS:6COLO, 1:MOVEBES, 280 PRINT“THE": MOVEBSS, 245: PRINT END*®
400 VDU4:vDU28,0,31,79,0

410 IFI15,0

420 END

430 DEF PROCclear:FORX=771 TO 1024 STEPZ:MOVEY, 195:PLOTT, X, 318

440 MOVE(X+1),195:DRAWLX+1],318:NEXT :ENDPROC

450 DEF FROCre_entry

450 VDUS:BCOLO, L:HOVETTC, 31B:PRINT; "Re-entry®

470 K=20:0=255:M=093

480 FORY=0TO3&0 STEPIO

490  A=SIMRAD(X) :B=COSRADIX)

S00  HOVEM,L:DRAR (AEK+M], (BIE+L)

310 MEXT

52 K=40

530 ¥=0:REPEAT:¥=1+8

Prograsse"®

S50  NOVEA,B:DRAW(A+2), (B+21:DRAR{A-2) B

S&0  PROCwait(0.15)

570 MOVEA,B:PLOTT, (A+2), (B+2):PLOTT, (A-2),B

580 K=K10.97

590  SOUNDI,-15,RMD(253), 1:UNTILY>=305

600 ENDPROC

410 DEF PROCwait(s)

620 LOCAL B

530 D=TIME+{1002=

540 REPEAT:UNTILTIME=D

450 ENDPROC

860 DEF PROCtakeoff:VDUS:MOVERYS, 250:PRINT; *N.A.5.R.°

570 FORY=B04TOBOB: MOVEY, {95: DRAKY, 256: NEXT: MOVEBOB, 245: DRAWE1Z, 245
&80 WOVEB20,195: DRAWB30, 260: PLOTSS, 840, 195: FORX=10T00 STEP -1

590  PROCWait(l):MOVE770,305:PRINT* *;CHRS127;CHRE127;X:HEXT
700 FORX=0TO230 STEPA4:GCOLO, 1:MOVEB20, (195#)X) : DIRANBI0, (260+X)

710 PLOTBS,B40, (195+1):50UNDO,-15,100,2

720  BCOLO,0:NOVESZO, (195+X):PLOTT, B30, (260+X) :PLOTAS, B40, (193+1)
730 MEXT

740 EMDPROC

730 DEF PROCinflight

760 CLS:VDUS

770 FORK=770TO1024 STEPS

7B0  BCOLO,L:HOVEX,235:DRAW(I+70},250:PLOTES, X, 263

790  SOUNDO,=-15,100,3

800  6COLO,0:HOVEX, 235:PLOTT, (X+70),250: PLOTES, X, 265: NEXT

B10 ENDFROC

820 DEF PROCaoconland

B30 BCOLO,1:FORY=-27T027 STEPO.B:MOVERTS, 163

B40  DRAWISINRAD{X)£3004895), {COSRAD (X} 8300-70) : SOURDO,-15, 100, L:NEXT
850 VOUS:MOVEBSO,213:6C0L0, 0: PRINT"MODN": FORY=32070225 STEP-2

B&O  BCOLO,0:MOVERTO, (X+2):DRAWBTO, (X+221:PLOTES, 890, (X422}

£70  DRAMBSO, X:PLOTES, 870, (X+22) :ECOLO, L :MOVEBTG, X: DRAKBTO, (1420)
880  FLOTBS,B90, (X+20) :DRAMAT0, X:PLOTES, 870, (Y4201

B9  SOUNDL,-15, 100, L:NEXT

900 PROCWwait (4] :FORY=235T0320 STEFZ

910  GCOLO,1:MOVER7O, X:DRAMETO, (X+20) :PLOTES, B%0, (X+20)

92)  BRAMEIC, X:PLOTES, 870, (X+20):6COLO, 0: MOVERTE, (X-21

930 DRAKETD, (1+18) :FLOTAS, 890, (1+18) : DRANRYY, X: PLOTES, BT0, (1+18)
940 SOUND1,-15, 100, 1:NEXT

930 ENDPROC

%40 DEF PROCsplash

970 CLS:FORY=200T021s STEPLA:MOVETIO, Y

980 FORX=TT0TOL1020:H=GIMRADC{X-7T0) 4201 84+ DRARY, H: NEX T HEXT
990 VDUS:NOVES2S, 2B0: PRINT"NASA": NOVED2S, 235: PRINT "rescus®

1000 FORY=470T02205TEP-2:6COLO, 0: HOVERTO, (X+2): DRANSTO, (X+22)

1610  PLOTES, 890, (1+22) : IRANBSO, X: PLOTES, B70, (X+22)

1020  BCOLO, 1:MDVERTO, X:DRAWBTO, (X+20):PLOTAS, 870, (X+20)

1030  DRAWBYO, X:PLOTES, 870, (X+20) :SOUNDL,-15, (X-222), 2: HEXT

1040 FORX=0TO90 STEPB:A=(SINRADII-90) #100+893) s B=(SINRAD{F0-X) 1 100+895)
1050  C=(COSRAD(X-901$1004220):D={COSRADIT0-1) 8100+220)
1060  NOVEA,C:DRAWBSS,220: DRAKE, D:SOUNDO,-13, 102, 4:NEXT

1070 PRADCwait (5] :ENDPROC

Grid of design

Bilf Longley,
Colchester,
Essex.

PROGRAMMING THE user-definable graphics
on a ZX Spectrum is not as easy as some
would have you believe. For each character, a
total of eight Pokes are needed. Also, you need
to work out the design on a piece of paper
beforehand, and then convert to binary.

This program makes both tasks much
simpler. You decide the key you want the
graphic to be on — any of the letzers from A to
U — and enter it in response 1o the prompr.

Then you can enter the design on a grid on the
screen. The usual cursor keys move the flash-
ing cursor over the grid — you cannot move
out of it — while 1 and 2 enter or erase a point
respectively. Finally, pressing 0 enters the
graphic into the character set.

The first thing you see on running the
program are the instructions, which can be
ignored by pressing any key. There are several
separate routines in the program. These are:
Lines 10 to 20: these set up the variables and

call the instructions.

Limes 30 to 50: these draw the grid on the screen.

Line B0: clears the array holding the character
infarmation, and asks for the character.

Lines 100 to 160: move the cursor, fill in the
appropriate spaces, and check if the zero key

is pressed. If so, the character-setting routine
is called.

Lines 500 to 540: find out if another graphic is
wanted. If so, run again; if not, stop.

Lines 1000 to 1030: instructions.

Lines 2000 1o 2070: enter the graphic into the
character set. If this is changed 1o suit your
machine, the rest of the program can be
changed easily to fit a BBC Micro, Vic-20, or
another micro with programmable characters.
Note lines 20, 150, 530 and 2070 are accepl-

able in Sinclair Basic, but the variables would

have 1o be entered in lower case 1o work on a

BEC, and on other micros, changed to normal

numbers. I use this trick to make programs

more readable, and hope that others will take
up the idea. {continued on next page)
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SOFTWARE FILE

fcontinued from previous pagel

T CHARACTER
1260 GO TS IEE

CcCHARSCOTER GENRERATOR

2058 PORE
2068 NENT

R PROGRAMHED .

LT 2.0 vEnother T

1 REH
2 REM for X SpeCcifunm
S HEM £ Biii Lonsisy 1353 S1i8 IMNPUT 7 Y AN o t
4 REM 528 IF Ss="N" OR 55_“ “ THEN S5S7
1@ Y ET x=5: LET u=s: LET DEF1IN OP
& CHARARCTER=3S0: LET MNEXT CHaRACT 538 IF Ss="Y" 0OR sSi="4" THEN GO
ER=SA0: LET INSTRUCTIONS=183E2: L TO DEFINE CHARACTEH
E7T 27T oHEARACTER=2003 EAG TIMPUT Y OR Milll'v ss. GO
25 BO SUE INSTRUETIONS TDO 528
58 CLS : ALOT B3.112: DRAW 55, 1908 PRINT TH8E 4 USER DEFINED &
@: DRAW B.-55: DRAL -85.8: DRAW RAPHICS.™
.6 1218 PRINT "~ "™ tthan 4ou ha
AP FOR o=8£5 TO 122 S57TEER B: PLDO ¥ 2ad ih=2ss insStructians ,Pres
T 9.3232: DRRARU B.353: PLOT o.47: DR Saing any =24 Hiii draw 3 Srig
AL D WEMT o in the <centrs af The Scrssn.” " °
SG FOR go=47F TO 112 STEP &: PLO = You can thsin sntias the garaphi
T &653.8: BPRAL -3.8: PLOT 125, L cCcharacter 4You #$ani o pyroSiram,
RAV 3 B: NEXT = and th=2n 4oy Sraw the Srapshic o
ES DIH KRES.ET: INPUT “"Craphic Nithe grid.Ths cuUisDd 35 moved
to ba Drearamae&- e Using the arqfowad Ksuys:io fill
1@ LET XS=5CREENS {(xX.u): PRINT a2 sguare.Ppfress 1,10 empt4Yy i,
AT xXx.4: PRPER B&: “: PRHUSE &: P press 2.Pressing ©& sS2ts the
RINT AT x.4:; PAPER 7.X§ de3ign 2n the BaImDTH."
11@ IF INREYS="1" THEN PRINT AT 182@ IF INREYS="" THEN GO TO 162
.40 IHR 8.7XY: LET RIX-P.r-?1=
= 16530 LS : RETURN
128 IF INMEYS="Z2" THEN PRINT 8T =800 PRINT HT Z2g.0: "Frogramming
¥.u: INK 257 T LET KIX-F.¥-73= this gGraphic:
2005 FOR G=1 TO &
15380 LET M=M+[INHKEYE="6" AND X1 281&@ LET H=9
) — (INKEY S="7" AND X:8) 26286 FOR H=1 70 & o
148 LET Y=Y+ !{INKREYE="6" AND Y <1 2835 IF X {g.hi<xB THERN LET A=R+K
51 I INKEYS="5S" HND Y >&7 (G . MY P INT 1S -—riz
15@ IF INKEY&="0" THEN GO TDO SE Z848 NEXT H

1SR PS+o—1
=
NEXT CHARRALCTER

-8

52 CLS : PRINT TEB 6;:“CHEBRACTE =za7G GO TO
Lower case However, as you can see, the results are well :
worth it. Also by creating your own Characters used in L$ array.
Brian Cadge characters, a whole new field of uses for the Array number Codes of characters used:
Yardley, '2”:?@@9 | ZX-81 and printer reveals itself, 1 0O 05 4 60 68 600
B_i}mfhgham_ —I Character in LS(8) 2 0 0 &84 64120 68 1200
1 3 00 0 60 64 84 600
My PROGRAM for the 16K ZX-8] extends the 2 4 00 4 4 B0 B8 600
character set of the printer to upper- and = 5 0 0 56 68124 B4 560
lower-case letters, plus the additional 3 g 024 32 32112 32 320
characters ! and & and T. Before typing it in, 4 7 0 0 56 68 80 4 560
you should change RAMrtop to 31744, by 5 g ng Bg ?; Eg ?g ?gg
Poking 16389,124 and 16388,0. 6
Th S e 10 08 0 8 8 8d8nNn2o
- ”&l{naln oay o leprﬂgf&‘misubl m 7 il 064 72 B0 96 80 720
initialising the array of L3, which holds the 12 016 16 16 16 16 180
characters. There is still plenty of memory left 8 13 0 0 40 84 B84 84 8B40
after this program if vou want to use it as part b i T v [ ) 14 00 0 24 36 36 360
of a main program. Line 90 shows how to If we take for example the letter h, the 15 0 0 56 63 68 68 56O
incorporate it into a larger program. numbers vertically, 1 to 8, are the character 16 0 0 5 68120 84 640
When using the program the following| positions in the element of the L$ array. The. ¥ 0 0 56 68 124 40
characters are allowed: numbers along the bottom, 7 to 0, represent | | }g g 0 52 ﬁ gg ?ﬁ 320
CHR$ 0 to 63: normal symbols and alpha- the dot above of each column. We raise 2 to 9 56 0
2 x 7 : 20 00 32112 32 36 240
numerics the power of this number if we want the dot to 21 00 0 35 35 35 240
Inverse video J:\ 1o Z for lower case a to z; to the | be on, and sum the numbers for each row to 22 00 O B8 68 40 160
power of ; %; and ! give the character. Thus, for h: 23 0 0 0130146170 680
AND: shifted 2 for &
i - CHR number Code 24 0 D 68 40 16 40 630
Each element in the array of L$ is one o5 00 68 40
: F teed iz 1 0 16 32 640
character and each is eight characters long. As 26 0 0 B 8 16 32 E60
you may find some confusion about which g 025 -4
character is being used in the listing here is an a % ; 64 gg g 43 12;3 1$ ?525 ﬁ gg g
alternlarwc set out of the codes of the characters 5 96 4+ 95 + 24 4 93: 120 % 016 16 16 16 0 160
used in tabular form. 6 2%+ 22:68 :
Finally, you may be forgiven for thinking 7 7 4 2% .68 L$ 27 to 93 are copied from the ROM by the
that this program is rather laborious to enter. 8 0 Brogram KSel
3 REM LOWER-CASE LETTERS 11 goOTO 24 21 MExXT I =i L
L e e L G e | S ReRChoTEe aa
16385=31744) THEN STOR RINT OUT CHARSCTERS 24 DIM L§(96,3)
3 REM COPY LPRINT ROUTINE 12 FOR I=1 TO 32 25 LET Ls(ii=" SaU"iCHRE S584+7
¢ FasT o0 R o 1& PoR="33%05% 0482 11-11 ,c0nE B " 28 LET Ls2) =" ANDRND"sCHRS 2
5 FOR I=8 TO 112 & (T .3 T y 28+CHRE SS+CHRSE 120+CHRS @
& POKE 317444+T,PEEK (S1814+T) 18 MEXT J 27 LET LSS =" LANDRNDU
7 NERT T 1S HENT T 25 CET LE(dia" SEHRS 4 2CHRS
3 POKE S18e2.63 i3 BEM FILL SUFFER 4+ U +CHRS &3 +"
2 FOHE 318857 .2231 19 FOR I=1 TO =% LET LSi{S)=" “+oHRE S8+CHR
18 CTH AZ(32.8) 290 POKE 15.:.4_39_1: I-1 5 124 +"RNDS
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SOFTWARE FILE

38 LET LE{(G) =" fad"+OHRSE 1124+ S@ LET L%ia2s)=" ST+CHRS 3+ (4 A FAST
ad s = 71 FOR I=1 TO 32 ;
31 LET L&171=" S"3CHRE ©8+70a 51 LET L!EBAI =" K"+CHRS 72+"R0O IF Zg(I)=CHRS a‘:i-s l:lnr ZEII) =
= +CHRS e I::Hns 218 OR Zs(I) ="B" coTo
S2 LET LS(8)="_ RNDEND”+CHRS 2 = o Lsias) = “+CHRE 108+CH &8s
20iCHRE BSICHRS S3+CHRE B RS_leai" (GO+CHRS rEen % 73 IF Zs(I) ="H" THEN GOTO &3
33 LET Lsisi=" & If 2 53 LS I(S6) =" (16 i 74 IF CODE ZgII} <64 THEN BOTO
i@y =" BEATS Fy= 2% KEX coev CHRS 8 'rn &3 _FROM a1
"Rs a+cHn§ feiCHRE SiCHAZ I1o+chF R.0.HM. AND INTO LS 75 IF CODE Z&(I)>I91 OR CODE Z
5 0 =5 FOR I=0 TO 63 st::- <155 THEN GOTO 82
35 LET L$(12)1=" RMND"+CHRE FE+C S8 LET K3=""" 78 LET RAS(I)=L&{CODE ZH(I}-185
HREE S2+CHRE SS5+CHRS S@+CHRS 724+ 57 FOR J=B8 TDO 7 5T"=P 2 3
o] ; 2 LET K§=HKE+CHRS EEM _(763&+ 77 MEXT T
36 LET LEf1iEY="" rtrt | k2 ke I#S+d) } +CHRE (PEEK (?EEU’+I*8+\.I+1 78 GOSUBE 13
- bt T [ TR T T e e CT+ChR2E 3£+CH i | FI SLOLr
RE @4 +CHRF S4+CHRS Bd.+' 2 59 MNEXT s GOTO &8 ]
LET LET1I4) m"" 258 LET L‘(JB-FI) =% Bl LET AS(I) =LK (CODE TS (I) + IS
39 LET L$sti1s) =" - +C!'fﬁ5 SR/ T 81 NEXT 82 GOTOD 77
R& S3+CHRS E&5+"5 S2 SLOW 8% LET A%(I3="
4@ LET L&(1€)=" S"iCHRS SS+CH 63 REM PROGRAM TO COMNUERT =4 COTO 77
RS 122+ ""RNDEND " HMESSAGE IM IS5 TO UPPER B85 IF ZH(I)=CHRE 2518 THEN LET
1 LET LSi17r=" S“3CHRSs S33CH AND LOWER CASE LETTERS Fl;:I) =L % {S4)
RE SE+CHRASE 134+ 64 RRINT_“THIS PROGRAM PRINTS 58 IF zs(:n =CHR$ 216 THEMN LET
42 LET LEcIis8lm' DdLs OHE LINE AT A TIME.USE THE FOLLO AZLI) _1_5
43 LET LE(1I9) =" ss.'am:- = UIHG 5 ‘NORMAL CHHHHE:TERH a T1T0 a7 25(1_1 “HJ{" THEN LET ASII)
4% LET Lsi2@) =" BEES 1as4n FoR NORHAL_PRIN “INUE oL 3ioE
am e RSE UIDED @ TO g FOR LE!IJER ::‘FISE 38 66T 77
45 LET L&(211=' S@E s i “#% 1TO THE WER FOR 29 REM
-8 3 J_E;‘l" L.ﬁ 221 =" " rEHRSE 55+CH !.'.‘ENT!IIGM _.,"' FoR EKCLHHHTIDN H.ﬁ S REM IF YOU WLANT TO LISE THIS
RE B2+7CH RE ISHIFTED 2! FOR RND ST A3 PART OF A MAIM PROGRAM
47 LET LE(23) =" BFIS 4 CHRE &8 GNT THEMN CHRANGE LIME &4 TO Z0TO
Cenrerisca crms sarce 55 B3 Tag EIRSLNE HOe LIUE S 7O
I..s( d-] ok TxEFRSL + i
+cHn: &2t as CHR® &3+ "C! g2 TNAUT Sy ZIYPE TR DRINh Hus Mﬁgﬁgggséhﬂf s
i ey g
mﬁg =ttt = 89 IF Z$(l)=" STOP " THEN STOP BEn Cei83) BESGRE:
Automatlc REm loaded from rape, and then appended with | 9100 POKE 16514,118
line 1 and lines 9000 to 9120. Goto 9000 15 | 9110 POKE 16515,118
K Young, typed to run the program, which expands the | 9120 PRINT "REM LENGTH =";L3 2;"BYTES
Watford, &?:'-’- Rem of line 1. If you attempt to create too large a Rem,
Hertfordshire. 1 REM EXPANDER then the expander program is over-written,
WHEN USING machine code on a ZX-81, it is | 9000 PRINT “HOW MANY BYTES REQUIRED?” | causing an error before completion. If no suit-
usual to put the code in a Rem statement. If a | 9070 INPUT N ably large program is available on tape, or no

long Rem statement is required and one is not | 9020 LET L1=PEEK 16511+ 256*PEEK 16512 tape recorder available, then the following pro-
available on tape, you must type one in from 9030 LET L2=PEEK (L1+16515) +256"PEEK cedure can be used.

e : ke L1+ 16516) 21 : =,
the keyboard. This soon becomes tedious and 9040 LET L3=L1412+4 Type in or load the expander program, type

time-consuming as, even in fast mode, the | gocn BT % - INT (L3/256) in a short Rem in line 1, edit this to give an
ZX-81 slows down considerably as the line | gngn poKE 16511,L3 256"X identical line 2, run the expander typing 1 at
length increases. 9070 POKE 16512,X the input. This effectively doubles the length
The program cnables a large Rem to be | 9080 POKE L1+16512,0 of line 1, and the procedure may be repeated,
created quickly. In use any long program is | 9090 IF L1+ L2 +2<N THEN GOTO 9020 doubling the length of the Rem every time.
FI - 17 REM :-@B4YME NOT ( CLEAR YV x NOT ¢ &4 PAUSE TAN
lling point 2 RAND USR VAL "16514"
e : TO CHANGE PARAMETERS POKE 16515, Lines required.
Keynsham, | T | POKE 16517, (olumns required.
Bristol s | POKE 16519, Code of background
. r‘ 1 4
THis SHORT machine-code program may be of 0E 16 LDUE, 22 Lines. B
use to all ZX-81 owners who, like myself, have 06 20 NEXT LD B,32 Columns.
less than 3.25K RAM, and wish to set up a 3E 80 LD A,128  Black character
display file without using up too much of their D7 PRINT RST 10 Print a character
precious RAM. A 22-line by 32-column file is 10 FD DINZ PRINT Print a line.
set up in abour two seconds, and uses about 3F 3B LD A, 59 Load A with 59 and
half the memory of its Basic counterpart. 17 RLA multiply by 2
The program is entered direct from the key- (LD A,118 not available from keyboard
board and Fan be edited to giVE_ any size and and would wrrupt L]STiNG Q‘F BAS]E
character display. I have underlined any key- rogram.)
words used and all but Clear and Pause can be PrOQEaT
; : D7 RST 10 Print newline character
entered directly. To enter Clear and Fause :
first type Then Clear and Then Pause and gg 2 ?Sazc NEXT ﬁe?,“e I‘";_ES by ?h,e CEE noXtoRinG
using Rubout delete the word Then in each ines Not zero en p e ;
i 09 RET Return fo basic,
o I WROTE this small program on a Genie which | stroke which I find very useful when using
M u |t|p|e respo nse allows statements such as Impakt and LDOS.
Z5=75+T% Other features that could be added are a
John Wilkinson, | This will need changing for other Basics. | routine to change the phrases called during
Chesterfield, @m The aim of the program is to provide a | running time; a help call to display the phrases
Derbyshire. multiple-character response to a single key- | available and perhaps graphics.
18 REM MULTIKEY - MULTIPLE REPLY SUBPROG BY JOWN WILKINSOW 21 WHERTCROFT CLOSE 118 PRINTAS;
DANESMOOR CHESTERFIELD DERBYSHIRE 128 HEWT ©
29 CLERR 2% 138 REM SUSROUTINE FOR KEY TNPUTS
39 READ HT:DIM ZSCNT) 140 PRINTCHRSCSS ) 5 REM FREVENTS R BRCKSPRCE ON
48 FOR HelTD NT THE FIRST KEY INSUT
READ 28¢H 31 REM SUB ROUTIME DATR LOADING 158 Ze=INKEYS : REM GET fi SINGLE CHARRCTER
2 e 168 TF Zs=""THEH 198
78 CLS REM DEWD PROG 178 IF 23=CHRS(47)THEN GOTO 28 © REM 32aDIVIDE. OTHER CODES COUD BE USED
82 PRINT"TYFE 1N RWYTHING RND CALL LONG PHRRSES BY USING A BACK 109 PRINTCHRSC24)) « REMOVE LAST CURSOR PRINTED
SLASH (DIVISION SIGN) THEN THE CALL LETTER." 158 PRINTZS:
59 FOR C=1TD4B 209 RRINTCHRSCO%); ;
189 GOSUB 148 : REM INPUT SUB ROUTINE feontinued on next page)
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SOFTWARE FIlLE

{continued from previous page)

398 IF H#=""THEN 258
318 IF ASCCMS)ICES OR ASCCMS )98 THEN 29@

DATA SECTION

290 H&=1HKEYS REM GET THE CALL KEY

320 REM THIS LINE CHECKS THE CALL KEY IS WITHIN CHOSEM LIMITS

489 DATR 25:REM RHOUNT OF WULTIFLE CHARACTERS AVAILABLE TO CALL

+ JUST WAIT AND SEE, KILL THAT BUG!!!, LOST RHD FOUND. MY HOW YOUVE GROWN
423 DRTA N0 THANK YOU. OPEW SUMDRYS, PLERSE, QUEUE THIS SIDE OMLY.REST IN FERCE

210 TS=TH+ZS : REM BUILD TEMPORARY STRING ,STOP THAT AT DMCE, THANKYOU YERY MUCK USUALLY I EAT RLOME.VERY HELL THANK YOU,WI
220 IF ZS=CHRS(13) THEW 248 « REM TEST FOR END OF WORD L;e;méliﬁﬁ.L RGRIN. XYLOPHONE, ¥0U SHOULD SEE WHAT HE HFAS. 200

Sio sa-re: Temre. REn CIVES TLMPLSTRING 10 B 1 MINIVM PROGRA LISTING FOR GUICK TYPING N,

258 PRINTCHRS(24); REMOVE LRST CURSOR PRINTED 1810 CLEARZSS ' RERGHT 1 DIMZSNT 3+ FORN=1TONT  READZSCH ) NEXTH: CLS PRINT"TYPE IN ANY
268 RETURN - *AND CLERRS TEMP.STRING THING RHD CALL LONG PHRRSES BY USING R BACK SLASH (DIVISION SIGH)
270 REM MULTIPLE REFLY SUB ROUTINE THEN THE CALL LETTER, * FORCe1T042:GOSUB1R1L: PRINTAS: {REXTC

288 PRINTCHRE(24); ¢ REMOVE LAST CURSOR PRINTED 1811 FRIMTCHRSCSS )

1914 PRINTCHR®(24)

339 REM THESE COULD BE WIDENED TO INCLUDE CHRS$ ABOVE OR BELOW 1816 GOTOL912 )

24¢ REM THE ALFHABET EG CHR®$(63)=T THE FULL 18 HUMBERS COULD 1017 As=Ts TH="":FRINTCHRSC24 ), :RETURN

253 REM ALSO BE INCLUDED IM RNOTHER AND<UR CLRUSE 1815 PRINTCHR®C242:

360 H=ASCOHS =64 ¢ REM FIMD THE RIGHT CALL IHDEX MO. 1813 MesINKEYS: 1FHe=""THENI213

378 7% = 78{H): REM GIVES THE CALL STRING TO THE PROG YRRIRBLE 1820 TFRSDC IS M ASORRED, N YI9ETHEN 1219

389 GOTO198 1821 H=ASDCMS )-64: 28=28C H): GATO1A15 DATAZE A :
352 REM 1822 DATRA LONG WORD,EBE GNOD TODAY,CHOOSE CAREFULLY.DONT PUSH YOUR LUCK, " EVERY

ONE DIDN’T , DID YOU®,FREE AT LAST,GOT YOU NOM,HRYE YOU ANY, 1 DONT KHOW.JUST HAI
T AHD SEE.KILL THAT RUG! !, LOST AND FOUND. MY BOW YOLWE GROWH

1823 DATRAMO THAHK YOU,0PEN SUNDAYS,PLERSE,QUEUE THIS SIDE OWLY.REST IM PERCE.STO
410 DATA A LONG WORD, BE GOOD TODAY. CHOUSE CAREFULLY.: DONT PUSH YOUR LUCK.  EY P THAT AT OHCE, THRMICYOU WERY HUCH,USURLLY I ERT RLOHE.VERY WELL THANK YOU. WILL ¥
ERY OME DIDH'T , nID YOU®, FREE AT LAST, GOT YOU MOW, HAYE YOU RMY , 1 DONT KWOW  OU CALL AGAIN.MYLOPHONE, vOU SHOULD SEE WHAT HE HRS.Z00

1912 Ze=INKEYS  [FZs="=THEN1R12
1813 [FZS=CHRS( 47 THENIQIS

1015 PRINTZS) PRINTCHREL 35

TTE=THZ8 [F28aCHRE, 1 32THENLOLT

Course of shots

N R Civeron,

Bish Stortford, — ~
corape Sovors. [ GR)

GOLF, WRITTEN for the ZX Spectrum, is great

fun to play. I used the ATTR function to
work our what was in any particular square.
So, if you want to change either the Paper or
Ink, or perhaps stop something flashing or
brightening rthe screen, all the ATTR
numbers will have to be changed accordingly.

The program asks you the direction, which

can be anything from 0 to 12. Direction 0 is
straight up, 3 is to the right, 6 down, and 9
lefti. You then inpur strength on a 0 to 200
scale, depending on the distance of hole. If
your ball falls into a bunker, do not despair;
the computer will chip it out — but in a
random direction.

1 POKE USR "a".8IM 923021088 :
POKE USSR +3 , BIN VRB11108: FOK
= _USR “a L +E‘ SIN DP101018: POKE U
§R "av +3,BIN OE‘HI 1‘15&! FOKE USSR

ATk, ST egl1ala FOME USSR "a*
+5,.BI 0OPR1ODO: FGKE usR tat &? -
ETN ORD@ieen: POKE USR "a"+7,BIN

POKE Usﬁ “RYCEBIN OB1Q1022:
?DKE USSR "bh* "+l B'IN iil@ilo: PUK
T USR “b"+2 BIN ggﬂwﬂﬂﬂl: POKE

: : Uz
GeE1o: POKE LUSR_"bT+E
;?ﬁaigagg%glz pcml: USR “heev,BIN

20 FDH i-E TD '\_ll-l.lﬁﬁl.l-!'/l

SO PR HD-I-XB_.HB-!- fyi-1
P ARND; INI"i x LO; 65

4@ MEXT i y

at BEEF .i1.80. BEEF .1.28: BEL

«1.28
5@ RETUR
10@ PRINT IMNEK 2; Enier number
pr holtes Jou wish o play”
INH AT 3,6;79 For a
&
1QBHPRINT INK 1:AT §,6;"18 for

i h
148 IF QL3218 AND gLc»S.THEM GO
TO 138 g

1S58 CLS o
16@ PRINT IMNK 2: "Ent-er handzicap
ﬂ.'?ﬂ PRINT I i_ﬂT = 5; "IJSEZPE

fI"IAT B,5; "2 =Rvarage’
33uDuFrer“

208 FUT he
Egéa IF hc<l DR h&»3 THEN GO TO
220 LET heahe-2

Zad LET pEspPIs&
course PAr=R
hole=@
Sreen=3&3
bunker=335048
trecsazdel
Lakeg=45082

nh

LIl
i}
L
FER FEREEEERER

3
n A Rynnan

L
B35 LET

=i
105
TD 28 STEP 2

(=]
1878 PRINT IMK 4;AT Jj.i;" 29,

iS5 BEEP .S5,18: BEEPp .B.,i@
205

LET u@=S4+2R3RND

119@ GO SUB 1@

i3@ =z

1292 GO TO 1255

1205 LET x@=3: LET u@=2: LET x1=
1T: LET 231=2%5: LET kio=7: LET a5
R =4: GO SUB 1

1358 O To &L

12855 L AE=" T

ET L=y R
1548 PRINT INK 1:8T i,yl; "Emmss

“i_TO 2+4*RND)

%ssa XT EEER .1,RHND#18: NEX
T

1388 LET hnLex:INT {S+153RND)

iiad@ FOR i=1 T 3

égl;ﬂ PRINT INK B, AT (holex—-3) #i

MEXT a'. ¥

’i:gg PRINT AT @,.13;"HOLE";h0oL2;5

T holex,29; INK 2;: FL P UHT

1435 LET ph=INT (RND#14+3) : LET

EAlLlx= LET ballynd

1a7@ P INT AT B,8;4ards; "YDS" ;AT
B,27; "PRAR"; par

1255 BRINT IR GiRT Bh,2; T

1581 PAUSE 1S

AS@S PRINT INK 3; AT ph.2;"t"
158E PAUSE 1S5

é51@ IF INKEYS="" THEN GO TO i5@

1515 PRINT AT 21JB,ksJﬁT ®1.0; "D

E=1% a2 =
184G PRINT AT Ei,B,RSJFlT 21.8; "5
!f!ﬂﬂlh tﬁ'- Tﬂ =i

1553 FH:N‘I‘ HT =31 e,- kg_r

ASES IF s:200 TH = 5 =200
1ET7@ LET s=s5#sl

15789 IF ruf THEM LET =g -4

1581 IF o$="0'" THEN PRINT AT bal

HE
1582 IF o$="=" THEN PRINT ST bLbl
;IR o8
15@331? oE=" ¥ THEM PRINT ST Lbal

T
1584 I s="lop® THEM PRINT AT b
alix_ . batllyu; INK 5; B 5

1585 IF o3="p" THEM PRINT AT bal
ix_,ballu; INK &; B

160@ LET shots=Ehotssl

18l@ LET ruf=a

162@ LET ballx=ballx-5¥%C05 ang
530 LET ballu=ballu+=s5IN ang
1635 IF ABS 1ballx=-18) <=18 AND 8
35 rbalLy—lS.E#«:;E.S THEH GO TO
1546*215 ballx(® THEMN LET ballx=0
gﬁa IF balix>2@ FTHEM LET ballx=
166@ IF bally<@ THEN LET'ball?:B
AE73 IF baliy>21 THEN LET ballu=

1858 SRINT AT Sobt of bound
S-penalt Bt 5 shots
ives IF i lballx Eali I =i7E T

HEN GD TOD 2180
'?35 IF ATTR (ballx_ . ballyl=N4 TH

1;13 IF H’gggen(ba Lix balliyl=S8 TH
172e IF ﬂﬂﬁg}[ball!,baLlH) =23 TH
i73@ IF ATTR (ballx.ballyl=438 TH
:.:ugn::r ATrR ftballx, . bally} =55 TH

EN GO TO bURXar
1758 IF ATTR (ballx,bally) =48 TH
ived

2eaa LET bee=i&: LET buep=2@
2081 LET Oo%=

2004 PRINT AT @.,32:=

2085 PRINT FLASH 1: HT baux bail

20905 EEER .2 bhee: BEEP .l1.bsep

EEEB IF IMMEY$="" THEH GO TOD 209

%aea GO _TO :51E S s

210@ LET par=shots -

2185 PRINT AT a 1=; INK @;° hDLE

"@bﬁlﬂ;ﬂ{ 885" ‘holegd it in “isho

t2; " Sho

i3i0 3P°iRota=1 THEN PRINT FLASH

A; INK SIAT S BV EFIEFIREEEEEET

(AT 7. B T IEFIELESERFFE

%113 IF Nnqussozrzw PRINT AT 9.

ks Par,we

3318 IF ﬁar:—i THEHN PRINT AT 9.8

"R birdie,.not bad"

23117 IF par==2 THEHM PRINT AT 9.3

1My God...a great big gadle.

2118 IF pair=-3 THENbPRENT AT 9,8

J"An albkatros superb™

f1mB IF paf=-4 THEN PRINT BT 9.0

i"4a under.T don'g kn?g what thal
is.a DOdo PRrhaps i

z121 %F pars@ THEN PRINT AT 2,12

IEAar:" OVer

2122 LET course PAr=courfe Par+p

ar: PRINT AT i2,8; overall *

2153 IF course par THEM GO TO 21

3@

2124 FPRINT “on pa

R1RS GO TD =214@

21380 PRINT RBES course

aaggdxr :ourse pParc@® THEN PRINT

213

& IF COUI'SE Par»@ THEM PRINT
Ower par™

2148 IF thEb:gl THEN GO TDO RS20
2142 FOR i=1 T is

2143 BEEP .1,

23144 NEXT i

2145 FHUSE IBE

2158 GO TO &2

FTPR FOR _i=20 TD -2@ STEF =1

2Sva BEEFP 1. 20 PH’LJGE=5: BEED .

1.28@

2508 PRINT AT 19 B."End of gape.
have a3 pint at t nineteenth o
:__PI'ESS CUENTER™ '.'O FLart alxai
2585 IF coursze par«+=7 THEM PRINT
AT 15.1; “Your handicap is suspi
ciousiy Llow,better change it ti
ag around'

2510 IHPUT “AsainT" . as%

5529 IF as="" THENW RUN

2230 STOR

3008 PRINT AT 21.,0;kS;AT 21.8:"0
o the raen in “;shots

S@05 L og="p ™

2018 GO TO Zead

3508 PRINT AT 21,0, k% AT 21.0:"%

uUnkered,a chip Shot'

e

3530 PRINT AT ballx.battitu; INK 7
P, VAT @,RR;shots

amip LET balix=batixsssnnpa

S50 LET batlu=balily+2sRND
IS990 TO 17@8

I36ea FOR i=1 TO i16: BEEP .0I.i:
NEMT

3518

URH

L@ PRINT AT 21, @8:k%:AT 21 .a;"X
a th.e trctsnpanaity shot"

L OaE i

ae@1d LEI' 5th_—.=5h015+

4215 LET bEE:’ES: LET beep=1Q

B20 G

45&@ PRINT AT 21 a,hs,ﬂT 23,85 "%
thie Laka p&nalty shot

1568 LET Ohacmn

4513 LET sholismshols+l

4515 LET bEEaES: LET beep=10

@
SPRe® PRINT AT 21,.0; k%87 21.0;"I
A the rough-bailter hack it*™
S5@05 LET Os=""ilop"
SE1@ LET ruf=1
2215 LET bee=18: LET bLeep=2@
S03@ GO TO Z0od
S2Za SAVE “aolf™
5248 RUMN
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Windmills

SOFTWARE FILE

per bag of corn as the farmers may argue with

Here are the variables used.

you. When you decide to leave, you are shown A = Control variable
S f Banneft. W E | the net income for each year, and then a toral B = Control variable
X for the full period on the island. C = Coal used
Scarborough, 4 :“Jﬁj : it ; H = Corn harvested
- The island has been split into co-ordinates =
North Yorkshire. — = : : : : B Erabised
A to P inclusive, and 1 to 8 inclusive. To enter ol
YOU HAVE BEEN sent by your firm to an island | a mill, type number first, then letter. After | MW = Miller's wages
in the Qurer Hebrides. Your task is to build | entering your positions, you will be shown a TA = Total expenses
windmills in the most profitable areas of the | display of weather condirions. AE = Charge per bag_
island. For each mill you build, vou receive YRT = Total years on island
- 4 1 3P Windswept Area e = Totaliconlmead
one lorry to transport corn and coal, to and 2048, Sholered Area -
fi h il e TP = Total petrol used
R 0 3 6M Windy Valley XX = Tax paid
Try to build your mills in areas where the 4 B i
wind conditions are good, and therefore use | The first column is the mill; the second ZA, = Randomnumber: =10
less coal for the donkey engine. The maximum | column the location; and the third the weather ZX = (Gross eamings
number of years you can stay on the island is | conditions for that area. After the weather | DIB) = Distance variable
50. For each year you stay you are given a | conditions, you can alter the locations of any | X(B) = Letter co-ordinate
report of the cost of coal, petrol and other | of your mills, or ask for a report on mills | Y(B) = Number co-ordinate
expenses. Be careful of the price you charge | already built. ZiB} = Co-ordinates of mills built
1 DIM UIS®) 3@5 FOR B=1 TO A 557 LET XX=ZX/
Z GOSUE 2000 307 IF X(B) =S AND D(B) =42 THE S56 PRINT “TAX ON EARNINGS £ %
§ IEE; biat=ts N:sli%_rlg ‘Ei;? 48 THEM.IF X x535
L= =T =
& PRINT AT 2,0; "WUINDHILLS YE= THEN LET Z (B} =5 = fRRd=d S37 Eg—;“;a—fcf-rp.rﬂu+xx
R R e 1: KIE} »=5 AND DIiBE) »=50 THE S4@ PRINT TRAL EXPEMSES £ ;TH
16 BRINT “HOW HANY HTLLS UDULD 355 IF BIBY>=S@ anD D& =g TH 248 iF_FE.ENEI“J ET#E}:EE_EE}W EARNINGS
¥Ou LIKE?" £ =N IF _X(B) <=4 THEN LET Z(Bi= EXSZT X 3 :
$5 BRINT * (MAXIMUM NUMBER ALLO 3525 IF B(B) =00 THEN IF R{B1<=t “obb PmonT AT-17.@; 00 YOU WISH
UED IS 1™ THEM LET Zi(B)=1 TO CONT INUE™
i2 PRINT AT 7,0; YOU HMUST ENTE 338 PRINT E." ";Z&(B);” ";K$I1ZT SEB INPUT US
m A NUMBER FOR 1isT- 531 565, CLS
12 PRINT “YERR. FOR 2ND YEAR O S35 NEXT B E67' IF CODE Us=62 THEM GOTO 81D
NUBARDS, YDU CAN ENTER ZERD 70 RE 537 PRINT EE9 IF CODE Us=51 THEM PRINT AT
E—Rrémeg UrryARIGINAL NUMBER YOU 35S PRINT "DO YOU WISH TO ALTER _135.8;" REPORT FOR .';¥R;". YERAR
5 iy 5
s EHSRE : e e b OE S OUE OO IO s IF_SODE Us=S1 THEN SCAGLL
i7 IF YR<=1 AND B=0 THEN GOTO =551 PRIM 222 EBS 851 %0 ve
363 PRINT “TO RE-LOCATE MILLS T E37 PRINT &F 20.0; "YEAR —;8;" N
IE By=11 Tl.-JEN I'—"R"IH'!' “MOT EMN YPE "y ETT EARMINGS="; W{B)
DLGH SBAGE FOR _".B: " HILLS™ 3SE_PRIMT "FUEL CONSUMPTIOMN REF Ss52 sScHOL
28 IF Br=11 THERN FoR I=2 TO 12 orRT TYPE ) = hd Egg hg_rvn‘r-vn'r-.urn\
STE GO7T0C 160
21 IF Br=11 THEM MEXT I 409 PRI AT 2,8; "REPORT OM FUE 553 FOR nN=i TO 50
S2 Gp By ew oo S L ghio oot Soebel SE2 =i
= = 121 H
55 LET TP=8 ERRRBLAT :@ITCOALTITRR 12) 253 BRINT AT 10.8; “CALCULATING
28 IF YR:=2 AND BE=0 THEN GOTC 484 BRINT TOTHL
55 485 FORE B=1 TO =24 FOR N=1 TDO =EQ
38 LET R=E 487 LET _ZA=INT (I(RND5) +1) 210 ggg gEéT N
E5 PRINT ST 4,0: "ENTER LOCATIC 410 IF Z(B) =1 TH ET C=3 RINT AT 10.0: "ERARNINGS FOR
M: HNUHBER FIRST™ 415 IF Z (Bl == THEN LET C=18 597 PR I?Eﬁns it
57 PRI "THEM LETTER. EXAMPLE 42@ IF Z(E)=3 THEN LET C=5 YR MY = [
aFE" 425 IF Z(B) =4 THEMN LET C=2ZH o IR 1
£@ PRINT _. d.a; :ETz“gga_?a THEN LET C=Zf EAE ooe ek
k! L = -
23 DIM X(B) 182 %ETpp:D-?EjENlLET S e 3 550 PRINT AT 19.0; "ENTER PRICE
= <8 = = " ~
g2 DIH ZIB) 467 LET P=Pxd es1_PRINT “CHARGE PER BAG GF cd
53 DIHM Zs(B.2) 473 LET TR=TB+P REs8 lih.u:u'r RE
25 Fo8 B=i 40 A 475 PRINT “MILL “:B;"=";C;TAB 1 £33 IND
Sioan e ERiesl L B SR iR T=t £7S IF mEsH>=30@1 THEM PRINT AT
e e i ; SR A S 18,02 "PRICE TD HIGH
1S BPRINT AT 9.@:"PRESS HNEW LIN 480 PRINT “TOTAL=Y;TG;TRB i12; 7 222 I BLCzH>=30&1 ThCh cOTO &SR
= WHEN READY ™ AL=" TP o = % ggg I_T_DEE*n<=3aam THEN GOTO 4931
16@ IMPUT B3 451 PRINT 1980 SAVE "UINDMILLE"
179 cLs_ 483 PRINT "PRESS NEU LINE upen 1028 38UE 2
173 IF ="R" THEM GOTD 480 : S et
1S IF c DE Bg=51 OR B="" THEW 455 INPUT 5% Seol INBUT A%
125 PRINT AT 10.0;"ENTER THE NU 490 GoTo 658 . S@es Ir as="" THEN goTO 2eve
MEER OF " 491 PRINT AT 2.@:"ERRNINSS AND $313. 25
135S PRINT "THE MILL T 8E ALTER EXPENSES. e as
so meor o 138 AT -comn menvesteo—sn;~ 2312, 5 cBIEAETE S0 0 on cove
205 PRINT AT 13,0; "ENTER NEW LO 495 PRI 5058 LET ¥ iB)-CoDE A2 58
CRATION™ 499 PRINT “CHERGE PER BaAc = ;RE 2238 [ET (IR =CO0RE 8125
225 Sosus 2a@00 S@1 LET ZW=H+AE S e
23@ PRINT 2; "TYPE .R. TO £0Z PRINT “EARNINGS=2£";IX SeS e
RLTER LECHT"'QN D 585 PRINT S90= LET K§i1] ="UINDSUEPT ARER"
25 5@7 LET TCaTCiS w.— 3018 LET K$(3}="0CCASIONAL WINDS
cnunz‘rigﬁa "MEW LINE FOR WERTHER _S18 PRINT “COST OF COAL e
aza %ng B& 515 PRINT "eDsT oF peTror  £-;T X338 LET RIIDIINPIERY UEREE Ares
238 IF Bs="A" THEN GOTC 13@ S28 LET Mu=ICeTR) /S = o =
L35 _BRINT pu 2.@; "UEATHER COMDI 523 LET =INT M T RIS s SHEC S EREL RS
S22 PRINT CHILLERS UAGES  2iM
T285%pr1nT L
Rem memory cated at line 2, using Edit, and the process 16512 + PEEK 16511
repeated as often as necessary. Alternarively, [ 20 LET LL1 =4 + TL1
Andrew Norman store a Rem statement of convenient length at 30 Lg _?1_'2-2 Zggm?’EEKLL;TtZS o
' B B : a = L
St Albans, §7 28,()' || line 3 and duplicate at line 2 cach time for 0 l'_"_ PEEK PTL2 :
5‘; ! gt | :
Hertfordshire. || more controlled growth of line 1. 50 LET NTL = TLT + 4 + TL2
] I have produced a 12,000-character Rem 60 POKE 168512 INT (NTL/258)
LARGE REM staternents are useful for storing statement with a 64K Super-Z board. Slightly 70 POKE 16511, {NTL - 256 * PEEK 16512)

machine code and databases. This simple pro-
cedure can generate very large Rem statements
on an expanded ZX-81 without a repeat key.

The program combines lines 1 and 2, which
may be of any positive length, into a single
Rem statement at line 1. This may be duph-

larger statements should be possible by rhis
method, with enough room in the first 16K for
the program and display file.

1 REM (e.g., two full stops)

2 REM (e.q., four full stops}

100 LET TL1 = 256 * PEEK

80 POKE (16508 + LL1), 128

90 PRINT (NTL - 2); “AVAILABLE BYTES IN
LINE 1"

100 PAUSE 200

110 CLS

120 LIST E
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JAILBREAK

BY ANTHONY ROBERTS

AS USUAL, the Wizard One-eye has put you to
the rest: you must enter the trolls’ cave system
and try to rescue the Wizard’s friends in the
prisoners’ cell.

It is clearly important to enter the first cave
art just the right rime. What time must thart be,
and how many prisoners are there?

WAY IN =3

TROLL EXCANGES
ALL YOUR COINS

FOR GLASS BEADS oIL

COMPETITION CORNER

TROLL LOOKS AT HIS
24H DIGITAL WATCH
AND, READING THE
DISPLAY AS A NUMBER,
GIVES YOU THAT MANY
GLASS BEADS

THIS TROLL TAKES AS

MANY BEADS FROM

¥OU AS YOU HAVE

GOLD COINS — BUT

E 4 IF YOU HAVEN'T ENOUGH
BEADS, HE BOILS YOU

AND YOUR COMPANIONS

IN HIS GREAT FOT OF

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 September.
The name of the winner, the solution, and a competition report
will be published in the November issue of Your Computer.

If you want to set a competition for Competition Corner,
remember that the simplest solution should be calculable by a
short program rather than by any other form of reckoning.

Competition
results

JULY'S COMPETITION drew almost 1,000
eniries. Rainbow, Aurora, Eclipse, Harlequin,
Senator, Parrot, Tardis, Lakertron, Arrhur
Ascii, Sinclair Power Pixie were some of the
names suggested for the Spectrum. We
awarded the prize of 2 ZX Spectrum to
R Burgess, 51 Constance Crescent, Hayes,
Kent for his ““Spectre — there is only a ghost
of a chance of seeing one”. This was not the
only entry suggesting “Spectre”, just the
lucky one.

Other entries were more rapturous, like the
“Miracle” and the “Dazzler”, but I Hunt’s
“the Messiah because it's a Godsend™ seemed
to be carrying admiration too far. Some people
thought the Spectrum should have been called

. the Spectrum. As R Fletcher added “now

FIND A GOLD
COIN ON THE
FLOOR!

IF YOU HAVE
EXACTLY AS
MANY COINS
AS COMPANIONS
PLUS YOU, YOU CAN RESCUE
GO DOWN, ELSE -if— ONE
GOUP. .. PRISONER

PRISOMERS
CELL

ESCAPE

CHOOSE FOR
YOURSELF,
GO LEFT CR

there’s a coincidence™.

More original was A Swale with “the
Botham, the grear all-rounder thar hits the
opposition for six”’, while G Robbins thought
the Spectrum should have been called ““to my
attention earlier™. The last word must go to
G Wright for his “Rom Greenwood — this

PIRATE SPRINGS
OUT AND STEALS
ALL YOUR BEADS

-— _ KILLING YOU time we will get it right”.
IN THE PROCESS A number of people pointed out an incon-
— BUT IGNORES sistency in the rules for July’s Bird Catcher
YOU IF YOU HAVE i
NO BEADS pr{)b]cm The box beginning “If you have a

parrot . . .7" tells you to release all but two of
your blackbirds, but by this stage you will
have already released all your blackbirds. This
understandably deterred most people from
proceeding further.

If you ignore the inconsistency and assume

Program to solve the Bird Catcher problem.

that you can exit from the box with two black-
birds, a solution is possible. The following

L4 EEE B o= 156 GOTO 128 program translates each instruction into a
=8 LET 2 = Z + E i78 IF E = & THEH 18GH| | Basic statement and gives an answer of 13
=5 el = E 128 FRIMT "DORE TTH: 7| | c2ges. Line 210 translates the amended
Ein ET ¥ = 1 i858 SIOF inélm.mior; I’gl"he clcscs:z soéuti{s;nicamg fror?
48 LET R =% v 198 IF B = 1 THEM L1808|| CR5 she, who has boon warded the £12
1S LET ¥ = H 2688 LET B= 1 book token. |
e LET A = B 218 L =2 ] Solution to the July crossword.

i IF Y = @ THEH 118 2=8 LET H = H = 1

2 LET H = H + & =28 IF 4 = 8 THEH Z68

16 BET Ll 248 LET ¥ = 2¢¥

186 SO0 7A 25| GUTO zZza

t1ud P A & THEN 128 Ze@ LET H =% =1

i28 LET ¥ = A 278 GOTO 28

128 IF 7 € # THEH 48 idEE FREIMT "FRILEDR". 2

iam IF ¥ = x THEH I¥@ l@ia LEF 'E = H

| S O S B R lazi GOTO 26

Z = IHITIAL HUMBER ﬁF CHGES: W = HUMEBERE OF

CAGES DURING TRIP = = EBLACKEIRIDS:

Y = BLUERBIRDS: A = ZﬂHCBIEDuJ E = FAEROTS
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- Bug-Byle games are best sellers. Tens of thousands of contented customers testify
to that, so do consistently hot reviews in the popular micro-press. If your game

isn't shown, den't worry, we probably have more quality games for more machines
than any other software house — we just couldn't fit them all in. Bug-Byte games aze
available at good computer shops everywhere, or direct from our Liverpool office.

ATTENTION DEALERS! For special mfraductory pack send coupon cnd
business card to Mark Butler




100

ZODIAC
£100

@5% £100.

“ZODIAC”
Following the success
of our 1st Adventure
Competition (winner to
be published next
month). We are
launching our second
Adventure Competition
(we have doubled the
prize money as well).
“Zodiac” is your
greatest challenge yet
from A&F. Solve the
problem of this
% Astrological Adventure
and you could win

X ~ ,@ Full machine code
é@@ggﬁﬂn@m @@@ ;F:ier'?dram requires 12K

Price £6.00

Closing date 30/11/82 the winner will have £100 in his

hand in time for Christmas.

ATOM + UTILIKIT EP

FOR JUST £16.00 ADD 22 BASIC COMMANDS AND FIVE
FEATURES!! TD YOUR ATOM

FSUPPLIED FULLY DOCUMENTED DN & EPAIOM)
COMMANDS Read: Restore; Data; Tone; Key
X: Clr; Disassemble; On Error; On Escape; Var:
Hex; At List {controlled list with up & down
scroll facility]; Renumber; Find; Search &
Replace; Auto; Delate; Block Mowve; Cold:
Warm; Fast; Slow.

*1200 BALD CASSETTE OPERATING SYSTEM FEATURES
Visible Load/Save; Audio indication of success-
ful Load/Save; Extended Lines (ie up to 208
characters per Enel; Auto Repeat on all keys
{except Break & Lock): Aute list of line whan an
Bror oCCures.

THE BEST VALUE FOR MONEY TOOLKIT AVAILABLE] WHATI ALREADY
GOT A TOOLKIT FITTEDT Wiy not buy our Add-an-Eprom Board
— add up to 4 Eproms for onby £18.00 (free program when

ordering both items)

ROADRUNNER MOD. B

The opposition will stop at nothing te get you. In this
arcade style car chase: dodge through the Sunday
traffic, weave to avoid their fire as the black cars try to
shoot you off tha road! Beware the hells angels who
assist thami

Can you sunvivel £6.00

EARLY WARNING MOD. B

Destroy the attacking waves of ICBMs using a radar
tracking system and intercept missles. 48 Lavels — Each
ane harder than the last. £6.00

NEW “TOWER OR ALOS"”
MOD. A &B

A fully interactive adventure program for the BBC. Clear
“ALOS" of its monster and demons. Fight your way to
fame and fortune. £6.00

*SPECIAL OFFER*
DEDLUCT £1 PER ADDITIONAL CASSETTE
ORDERED.

Orders to A&F Software, 830, Hyds Road. Gorton,
Manchester M18 75D.

Orders by mail or phone (061) 223 6206

*All prices fully inclusive no hidden extras®
Micro-Link * ABF's Showroom now open
Address as above.

Wa pay 25% royalties on ATOM/ BEC programs
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BBC MOD B ONLY

A superb reproduction
of the popular arcade
game: Four skill levels,
realistic sound and
fantastic graphics. Long
range and close up Luna
Landscape Displays. A
safe soft landing is

your target. But can

you do it?

PRICE ONLY £6.00

w AT OM

TORPEDO RUN

Another fantastic high resolution {clear 4} real time
game for the “Atem”. Can you complate your mession
and destroy the enemy convoy? Will you retum 1o 2
heroes welcome or i Davy Jones Locker your final
mesting place! !l

5K Text BK Graphics Price £4.95

ESCAPE

The invader P.0.W.s are out for exercise. You, a guard
have to caich tham, enthral and frustrate your famiby all
at the same time.

BK Tewt 3K Graphics Price £4.95

NEW

CYLON ATT.

A FAST MDVING 3D SPACE BATILE

As you sit in your starfighter locking out into the void of
space remember the CYLON race only want Mankind
for foodll Yeou glance up at your long range scanner,
the CYLON fleet is in range. Quickly you select a target
and turm o meet it ready to defend Earth to the andl!
5K Text 6K Graphics Price £4.95

MISSLE COMMAND

A fast moving version of the popular arcade game. You
have three bases from which to fire your defence
missilas, protecting your cities am:l bases from' the
missles and aircraft attacking youll

SCORE/HI SCORE/ MULTIPLE LEVELS/SOUND

5K Text 6K Graphics Price £4.95

POLARIS

Your submarine is orderad 1o sink an enamy
convay. By using skill, cunning and strategy
can your avoid the escorting warships and
dangerous shallows 1 succoed
with your mission?

5K Test 6K Graphics Prica £3.95

*SPECIAL OFFER, DEDUCT £1
PER ADDITIONAL CASSETTE
ORDERED




"Northermn
e

MANCHESTER,
NOV 25-27

Bringing it all back home...

...to Manchester, birthplace of computing in

Britain. To Belle Vue from November 25th to | For further details about exhibiting at the Northern Computer Fair, contact the |
27th—the obvious place for the Northern | Advertisement Manager, Your Computer, Room L215, Quadrant House, |
Computer Fair. l The Quadrant, Sutton, Surrey SM2 5AS. Telephone: 01-661 3127. I
Following the incredible success of our London | |
show ‘the biggest-ever personal computer i Mame: =— f e % = |
exhibition” where over 38,000 peopie visited us in i e : 1
3 days, we're going to repeat the performance in Position in Company: — - i
Manchester. i Company: l
\Whatever your specialised line of business— I

personal computers; home computing; small | e - —— — I
business systems, associated software—thisis the l Address: —aim - e I
exhibition designed for you. ] e el
It's the ideal showcase for companies who need . — ———— e e |
to demonstrate to a fast expanding and T e ke T |
increasingly well informed audience all aspectsof | i
personal computing. I Telephone:.. s e e
...you cannot afford to ignore it. [ e A S e e S B s s B s e S S SO S . 0
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Don't let its size fool you. You get what you don’t pay for.
If anything NewBrainis like the NewBrain comes with 24K ROM
Tardis. | and 32K RAM, most competitors expect
it may look small on the outside, but | youto make do with 16K RAM.

inside there's an awful lot going on. What's more you can expand all the

It's got the kind of features you'd way up to 2 Mbytes, a figure that wouldn't
expectfrom one ofthe really bigbusiness | look out of place on a machine costingten
micros, but ata price of under £200 | times as much.
excluding VAT it won't give you any - We've also given you the choice of
sleepless nights. | 256,320, 512 and 640 x 250 screen

However, let the facts speak for | resolution, whereas mostonly offer a
themselves. | maximum of 256 x 192.

Big enough for your business.
Although NewBrain is as easy as

ABCtouse (andchild's-playtolearntouse) | |

this doesn't meanit's a toy.

Farfromit.

It comes with ENHANCED ANSI
BASIC, which should give you plenty toget
your teeth into.

Andit'll also take CP/IM® soit speaks
the same language as all the big business

| micros, and feels perfectly at home with

| their software.

NO OTHER MICRO
HAS THIS MUCH

POWER
IN THIS MUCH

SIZE




Soasa DLS!HESS machine it really
comes into its own.

The video allows 40 or 80 characters
per line with 25 or 30 lines per page,
giving a very professional 2000 or 2400
characters display in all on TV and/or
menitor. And the keyboard is full-sized so
even if you're all fingers and thumbs you'll
still be able te get to grips with NewBrain’s
excellent editing capabilities.

When it comes to business graphics,
things couldn't be easier. With software
capabilities that can handle graphs, charts
and computer drawings you'll scon be
up to things that used to be strictly for the
big league.

Answers a growing need.

Although NewBrain, with its optional
onboard display, is a truly portable micro,
that doesn't stop itbecomingthebasisofa
. | very powerful system.

! The Store Expansion Modules come
in packages containing 64K, 128K, 256K
or 512K of RAM. So, hook up four of

the 512K modules toyour machine and
you've got 2 Mbytes to play with. Another
L | featurethat'll come as a surprise are the
two onboard V24 interfaces.

With the aid of the multiple
V24 module this allows youlomunup to 32
machines atenes,allon the same s
penpherai ,saving you a fortune on extras.
_L#* Therange of perapherals on offer
include dot matrix and daisywheel printers,
9" 12" and 24" monitors plus 5%" floppy
disk drives (100 Kbytes and 1 Mbyte) and
5% Winchester drive (6-18 Mbytes).

Aswe said, this isn't atoy.

itdoesn't stophere.

Here are a couple of extras that
deserve a special mention.

The first, the Battery Module, means
you won't be tied to a 13 amp socket. And,
even more importantly, it means you don't
have to worry about mains fluctuations
wreaking havoc with your programs.

The ROM buffer module gives you a
freedom of another sort.

Freedomtoexpand in a bigway:. it
gives you additional ROM slots, for system
software upgrades such as the Z80

NewBrain, éruaibc'ly By

Assembler and COMAL, 2 additional V24 S ety
ports, analogue ports and parallel ports. i—acfl NewBrain ord
From now on the sky's the limit. and peripherals, e SOl F A i
Software that’s hard to beat. | 1 Please senu me the folk e Rl e o
A lot of features you'd expect to find I Quantity | ltem e e e VAT S pSy i o el
on software are actuglly puiltinto I NewBrainA | : R RORA00:
NewBrainsoyoudontneedtowormyabout MewBrain ,qwmmnaamsmg|emed;5pray | z28750
screen editing maths, BASIC and graphics. [ Prinfer-i | s4se00
However if you're feeling practical ! Monitor 12° . _ SH £142.50
you can always tackle household manage- : e i Tgtagg ]
| ment, statistics and educational packages. l e L il a?abl i 1 mm}-
iy A i y 240 ue PO O e ] 20 I‘LIH L:IS'IﬂESS o ==l Dt.II"If.-
ég?}g iﬁg?g&ﬁ:gﬁglIfﬂﬁ;g;;?ﬁ?ﬂﬂid [ NEWBFEIH .Grundy Business Systems Ltd G:und}r Hotise, Samersemc&d Teddington TW11 8TD. Hi
- bending games to while away spare time. } Pfea%eiebﬂmyhccessr:ammo : ———my Barclaycard No: -

Waste no more time. 1} Sianature
i To get hold of NewBrain you need go # R
nofurther thanthe couponatthebottomof | | Name
| the page. Addres:
| With your order we'll include a hefty {
| instruction manual so you'll know where i
tostart, and alist of peripherals, expansion

| modules, and software s you'll know | Registeraai Numper 1522978 R — R s
| where togo next. VAT Number 358661618 : : NEWBRA'N '.
| ® cPmistheregisteredirade mark of Digts Research ine Please allow up to 28 days for delivery. ikl B E=PE W/ ARE W

i




Sponsored by Practical Computer and Your Computer

at e The brains we're talking about are the printed
circuit, silicon-chip variety and you'll find them

(thinking hard) in the vast range of exhibits at The
O an Northern Computer Fair. The show covers the fields of
personal computing, home computing, small business systems and
Small busingss systems what you're looking for at the Northern Computer Fair.
Exhibitions, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ.

associated software, through computer books to video games, with
Om u ’ a special attraction being the ZX 81 Sinclair Village. So whether
you're a businessman (or woman) who needs to keep up to date
Porsonsl computers
Ticket prices at the door are £2.00 for adults and £1.00 for children
Opening Times 10am-6pm each day

- with the latest developments in this fascinating field, a die-hard
a’ Home computing computer enthusiast, or simply interested in the subject, you'll find
i ilable |
BELLEVUE, MANCHESTER it e oriener acmitied free. For more nformation contact IPC.
HALF PRICE ADMISSION VOUCHERS
for readers of LU

L adult e child
: Northem i : : Northem 50p :
. (omputer ‘1 (omputer :
y JFair== A == ;
i Cut this coupon and i [ Cut this coupon and i
exchange for half-price exchange for haif-price
E ticket at the door. il ticket af the door. d
| S ——————————— ) SR ——————————————— |
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Personal Computing — Instructional
and Fun

To get the best out of personal
computing you need two things— -
hardware that is powerful and reliable
—software that uses the hardware to
the full, The Atom range is justthat.
The Atom —tried and tested

The Atom was designed to last-
inside and out, Qutside a rugged, high
impact case with a proper keyboard.
Tested to withstand children as well as
adults. Inside a powerful operating
system that will never be betiered.
Itis available in several versions so you
can choose what you want. And there
is an enormous range of additional
boards that fit inside the casing-start
where you like —add more power,
more versatility when vou need it

The Acorn Atom From £118 plsVT. '

The Accessories —something for
everyone

Diskpacks, printers, monitors,
plug-in ROM's, manuals, other
languages, arcade-type games,
business and household software.
Whatever you want to do—teach your
children, run your business —you cant
do better than choose the Atom range.
Available Nationwide

Not just mail order, the Atom
range can be bought through a national
dealer network —they will help and
advise you. And in the unlikely event of
breakdown they will be there. Like our

equipment Acorn Computers are
here to last.

o are 1 ;
VACORN Fittoucs Road, Cherry
PUTER

Hinton, Cambridge CB1 4]N
Tal (0223) 245200,

W’LEK 2

P i et

s

n"EACunm“

FREE Catalogue
For full details of the
complete range and
a list of dealers just
fill in the coupon
or write to us.

To: Acorn Compiters:Lid, I
Pulbourn Road, Cherry Hinton, I
Cambridge CB1 4]N Tel. (D223) 245200,

IPieaSe rish me a complete hstaf the
I Atom range,

Mame:
I Address

l
]

==
Eﬁcmi&.




- SPECTRUM

Available from booksellers

: Eric Deeson
in Education
SpectrUm A 50 (approx) 1SBN 090681229 1

P . Shiva Publishing Limited

4 Church Lane, Nantwich, Cheshire CW5 5RQ

PRINT OUT,

Aavieer2400
MATRIX PRINTER

the fiexibie print out facliity for home computers.

At long last it's possible for every home computer user to have a hard copy of
program listings. The AMBER 2400 Matrix Printer is the first low-cost complete
printer with the flexibility of parallel or serial inputs to make it compatible with
most home computers.

Priced at just £69.99 plus VAT, the AMBER 2400 is available for the first time this
August and has a most impressive specification.

@ 24 characters per line standard text @ Fuil graphics capability - each dot is
individually programmable @ Conventional 25 pin ‘D’ type plug @ Serial and
parallel input ® CTS/Busy output @ Serial baud rate selectable from 75 to 9600
baud @ Mains Powered ® Injection moulded case for strength @ Size of just

80mm x 160mm x 160mm (H x W x D) @ Uses low-cost plain paper rolls (90ft ' T, ‘

for 45p) @ This is not a thermal or spark discharge type printer AMBER CONTROLS LTD.

This is the printer you need, write now telling us what computer you use, :
including a SAE, and we'll send you the AMBER 2400 Matrix Printer leaflet. We're gegtral WEIY' Wa |Whprth Industrial Estate,
also accepting advance orders for the AMBER 2400. ndover, Aampsnire.
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ZX81 OWNERS

SPECIALISED PRODUCTS
MODULAR EASY TO USE
FOR HOME/INDUSTRY &
EDUCATION

TE10 INPUT/QUTPUT PORT — Easy to use. Fits between ZX & RAM
PACK/PRINTER (if required]. Mo skill required 10 connact. Can be used for
such things as:— motor control; sound/music genarators, connection 1o
printers/ floppy discs/light pens/other computars, MEMPEaUre monitoring,
sguare wave generating, control of rotating aerials, even train sets etc. Port has
16 programmable 1/0 lines and may be used without any electronics knowledges
1o connect other add-ons. Motherboard required OMNLY when two or mone add-
ons are used at any one time.
FULLY ASSEMELED £17.95.
KIT{WITHOUT CASE) £14.95.
TE1? 4 CHANMEL RELAY BOX — To suit Port Conm@ct rating: — 240w
ACF15M8 — 24V DC or 110V AC/3A. Up to & umits i.e. 16 relays cin be
operated £14.95,
TE1S SWAY TRANSISTOR DRIVER — £9.95
TEIT SWAY SWITCH UNIT[EDUCATIONAL] — £12.95
TE1E SWAY INDICATOR UNIT(EDUCATIONAL] — £12.95
TE20 JOYSTICK & FREE GAME — (2 Joysticks may be connected via
Motherborsd.) £12.95
TE MOTHERBOQARD— Allows multiples combinations of add-ons — up
to 16 1/0 linegmay be used — £15.95
TE126 POWER SUPPLY — 6/7.5/9V DC at 300 mA — Required for use with
add-onz TE12M15 & 18 £4.95
23 + 23 WAY 2X Edge Con £2.85. Contact cleaner £2.30.
16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PIO MOTES £1.
PRICES IMCLUDE VAT

Receipts shvays prowided: — Delivery normally ex-stock, ADD
500 towards p&p on all orders under £20.00, with the exceprion
of accessorias, &, g. Edge on, Full instructions and examples with
all products.
SEND S5.AE FOR CATALOGUE TELEPHONE ORDERS
ACCEPTED.

THURNALL {ELECTRONICS) ENG. —

DEPT ¥, 95 LIVERPOOL RDAD,
CADISHEAD, MANCHESTER M30 586 Lo |
TEL:061-775 4451 (24 haur)

IN YOUR OWN
HOME,

IN YOUR OWN
TIME,

AT YOUR OWN

Learn computer programmlng qurckiy and eas:lv
through the renowned ICS “Open College”
system, taking the course at your own pace and
in your own time.

Use the famous ICS study texts, backed up by
your own expert tutor, and learn computer
programming, the proven way, with ICS home
study.

Courses:

Introduction to Computer

Programming
Programming in BASIC
Programming in COBOL

Approved ay LAC-:_ Member of ABCC

Please send me your prospectus on Computer’ Programming

l Ins Name : I
Address I

l :’Illlll\\ Post1o:  Depi 348Y

D, Seatinal |(,-5:> School of Compuler Programming @ l
l -I .|I|u|1 160 Ste s Hoad, { ?
Caarporalic London SWE U m f

ZX 81 16K
SOFTWARE

DIGGLES

mr~ SIMPLE %FPPERS
‘ I CELEBRATION DINNERS

VOLUME 1

50 PAGES OF WORLDWIDE RECIPES
£4.99 linc. P&P and VAT)

YOLUME?2

| 50 PAGES EUROPEAN RECIPES
£4.99 (inc. P&P and VAT)

Special price for two volumes
£9 (inc. P&P and VAT)

More volumes to follow
Please specify

which volume(s) —
Mail order only

Send remittance
ta:-

MICRO COMPUTER SOFTWARE
Unit D6, Pear Industrial Estate, Stockport Road, Lower Bredbury,
Stockport SK6 2BP. Tel: 061-494 2441

Programmes
Company

Cassette 1, for 1k
1O games incl Destroyer, Kaleidascope.
Sub Chase, Star Fighter Grand Prix, Roulette etc.

£4.50

Cassette 2, for 16k
3 games. 3D Noughts and crosses 2 versions,
one played on a 3x3x3 grid and one on a
dxdx4 grid and Connect 4
£4.50
Cable Extension Leads
For connection of ZX8l to TV. Cassette Flayer

Braided cable for protection from external interference.
2 Mette TV Cable £1.50 0©7 Metre Cass. Cable £1.50

We otter very competitive royalties on quality programmes.
Send SAE for full details.

Prices inc. Postage and Packing.
Make cheques/Postal Orders Payable to:-

EPC,
Express House, City Road,
BRADFORD BD8 8ER
West Yorkshire
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3
ZX Spectrum
20 Programs £6.95

The ZX Spectrum has brought advanced
computing power into your home, The
Cambridge Colour Collection, a book of
20 programs, is all you need to make it
come alive.

No experience required. Simply enter the
programs from the book or load them from tape
(£2.95 extra) and run.

Amazing effects. All programs are fully
animated using hi-res graphics, colourand sound
wherever possible.

Entirely original. None of these programs has
ever been published before.

Proven Quality. The author already has 30,000
satisfied purchasers of his book of ZX81 programs.

Hours of entertainment

® Lunar Landing. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon’s surface.

@® Maze. Findyourwayoutfromthecentreofa
random maze.

@ Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

® Biorhythms. Plot the cycles of your
Emotional, Intellectual and Physical activity.
Some would say this is not a game at all.

: Improve your mind

® Morse. A complete morse-code training kit.
This program will take a complete beginner to
R.A.E. proficiency.

® Maths. Adjustable to various levels, this
program is an invaluable aid to anyone trying to
improve their arithmetic.

Run your life more efficiently

@® Home Accounts. Keeping track of your
finances with this easy-to-use program will
enable you to see at a glance where the money
goes and plan your spending more effectively.

@ Telephone Address Pad. [Instant access to
many pages of information.

@® Calendar. Displaysa 3 month calendar past
or future, ideal for planning or tracing past
events.

ORDER FORM:

Send Cheque or P.O. with order to:—

Dept. C., Richard Francis Altwasser, 22 Foxhollow, Bar Hill,
Cambridge CB3 8EP

Please send me

[ Copies Cambridge Colour Collection Book only £6.95 each.
[J Copies Cambridge Colour Collection Book & Cassette
£9.90 each

MName: e bl e s Tl P 30
Address: =Hha ik I e
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Due to excessive enquiries from all
parts of the U.K., LASERBUG is
now a national independent user
group.

Membership is £12.00 per year for
12 issues of LASERBUG
newsletter.

For trial copy, send £1.00 plus
large S.A.E. (12" x9") to:

LASERBUG

4 Station Bridge,
Woodgrange Road,
Forest Gate,
London E7 ONF.

reprints

If you are interested in a particular article/special
feature or advertisement in this journal

HAVE A GOOD LOOK AT OUR
REPRINT SERVICE!

Ve ofter an excellent, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to vour
promotional material. (Minimum order 250 copies).
Telephone Michael Rogers on 01-661 3036 or
complete and return the form below.

To: Michael Rogers, Your Computer, Reprint Depart-
ment, Quadrant House, Sutton, Surrey SMZ BAS.

laminterestedin.............. copies of article/advert.
headed ..o featured in this
journal on pages . .. .. ST S ,issuedated ........

Please send me full details of your reprint service by
return of post.

L8771 TR L R, e R el S i P R R
Address



O “STARTREK"

16K STARTREK: Exciting space adventure game 1ncludmg
klingons starbases, phasors, 8 x 8 galaxy, 4-levels of play, long
and short range scanners, etc.

O “SUPER-WUMPUS"” £4.95

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

O “GRAPHIC GOLF” £4.95

16K GRAPHIC GOLF: Test your goifing skills on the
computer's 18-hole golf course, each hole is different and is
graphically displayed on screen, many hazards including lakes,
streams, rough etc.

0 “GAMES PACK 1" £4.95

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,

ZX81I 16K SOFTWARE

ZX-ARCADE ACTION!!
NEW!!
0 “MUNCHERI!"”

At last! Pacman for your ZX-81 full feature arcade game
including 4-types of monsters, high-score, 10-skill levels etc.,
all entirely in m/c code.

O “SPACE-INVADERS"

This version is simply the best yet, features include 3-lazer
bases, high scorer, bonus points, alien motherships, authentic
space invader movement and ever increasing speed, 10-skill
levels.

£4.95

Authentic representation of the arcade game with left, right,
thrust & fire controls, S-levels of play & alien spaceships.
FASTEST! version available.

O “ALIEN-DROPOUT" £5.95

Can you stop the aliens from building up in their launch chutes
before they drop down & destroy you. Exciting NEW arcade
game.
Cheques/POs payable to “SILVERSOFT"
TICK BOXES REQUIRED

Two or more deduct £1.00
5.A.E. FOR CATALOGUE
1 enclose a cheque/PO for £

DO AR AREARARNR RN RRRNRARRRRRARRARTARTRANON

Zx¥B1, VIC-20, SPECTRUM & BBC SOFTWARE WANTED
EXCELLENT ROYALTIES (Frobably the best around)
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hmmm SILVERSOFT (Dept. YC)

Py
B c\csham, Wiltshire.

vew: A TON  nvew

ALL ACTION PACKED M/CODE ARCADE GAMES
e IIEFENDEB £1

rrakisile. versen

A Sound

llMEIiA MISSII]N 27

win ol ke @

ALL I2K RAM

PRICES INCLUDE P&P. FAST 2 DAY nssmsur
micromania

14 LOWER HILL RD. EPSOM. SURREY.

16K ZX
SPECTRUM
GRAPHICS
SUPERDRAW16
16K ZX
SPECTRUM
GRAPHICS

® 16K Spectrum graphics pack.

@ Full screen high resolution colour.

® Moving cursor control.

@ Large alphabet facility.

@ Pictures saved on cassette.

@ Automatic “'slide show™ option.

@Menu driven, easy to operate, crash proofed.

@ Documented to usual high Video Software standard.

@ Demonstration slide show.

® Audio commentary on reverse of cassette.

If you've now got your Spectrum you will be wanting to
explore its graphics potential. SUPERDRAWI16 will help
you get the best from it.

Price; £5.00 inc. VAT, P. & P. Immediate delivery.

STONE LANE

KINVER

STOURBRIDGE

WEST MIDLANDS
.‘ I DYTEEQ

ENGLAND
SOFTWARE LIMITED

T Nl-n’-u.M
oy
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SHARP MZ-BOA _ﬁ
Tinot and foremodt

MZ 80A 48K COMPUTER £549, 00 (inc VAT)
THE NEW FULL KEYBOARD COMPUTER FROM SHARP
*COMPLETE WITH SOFTWARE PACK:
EDUCATION — HANGMAN, GEOGRAPHY, ARITHMETIC
GAMES — LUNAR LANDER, TEN-PIN BOWLING,
SPACEFIGHTER, IDENTIKIT, CLEVER CRIBEBER
D-DAY, BREAKOUT, STAR TREK, SCRAMBLE,
SPACE INVADERS
HOME FINANCE — HOME BUDGET, BANK RECOCUL,
BANK LOAN, MORTGAGE
BASIC TUTORIAL — BASIC TUTORIAL 1
BASIC TUTORIAL 2
BASIC TUTORIAL 3
BASIC TUTORIAL 4
PLUS BASIC BASIC and THE BASIC ENCYCLOPAEDIA B
two very useful additions to your library Tl

TWO YEAR WARRANTY ON SHARP

it

HARDWARE parts and labour IR ],.-] CARTRIDGE RENTAL SERVICE
W2t RING FOR DETAILS

VIC 1001  VIC 20 computer £189.95 VIC 2803 Programmers reference guide  £14.95
VIC 15630  C2N cassette deck £44.95 VP 014 Spiders from Mars ctg. £24.95
VIC 1515  VIC printer £230.00 VP 010 Amok £6.99
VIC 1540  Single floppy disc £396.00 VP 026 Alien blitz £7.99
VIC 1210 3K RAM cartridge £29.95
VIC 1110 8K RAM cartridge £44.95 STACK ACCESSORIES
VIC 1111 16K RAM cartridge £74.95 SCO09 Paddles (1 pair) £11.50
VIC 1212  Programmers aid ctg. £34.95 3C12 Light pen F28.00
VIC 1212A Super expander ctg. £34.95 SC 11 Analogue joystick £14.95
VIC 1213  Machine code monitor ctg. £34.95 SC 14 Low cost RS232 interface £19.84
VIC 1311 VIC joystick £7.50 SC 16 Games port multiplexer £37.95
VIC 1312  VIC paddles (1 pair) £13.50 GPA Games port adaptor cable £19.84
VIC 2601  Introduction to Basic (1) £14.95 SC 13 Rom switch board £44.00
VIC 1901  Avenger ctg. £19.95 SC 06 Full RS232C interface £56.00
VIC 1902  Star battle ctg. £19.95 SC 15 Memory expansion board —
VIC 1904  Super slot ctg. £19.95 with 3K RAM expandable with
VIC 1905  Jelly monsters ctg. £19.95 chips to full VIC capacity (29K) £56.35
VIC 1906  Alien ctg. £19.95 VICKIT2 Hiresolution and toolkit
VIC 1907  Super lander ctg. £19.95 command single ROM to fit in
VIC 1908 Road race ctg. £19.95 SCl5 £33.25
VIC 19 Rat race ctg. £19.95 DUST COVERS for VIC 20 and C2N
VIC 2801 Learn computing with VIC 20 £1.95 {approved CBM product) £3.75
VIC 2802 VIC revealed £10.00 per set

COMPLETE LIST OF HARDWARE AND SOFTWARE AVAILABLE BY REQUEST

We only advertise what we have in stock at the time.
All items are ex stock. Telephone/mail order
despatched within 24 hours. Carriage free U.K. mainland

Sumlock Manchester
Dept YC2
Royal London House

e 061 834 4233
OPEN MONDAY TO SATURDAY
Manchester PARKING WATSON ST. N.C.P.

M3 3NE
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TI-99/4A * VIC 16K * ATARI 400/800 * SHARP
MZ-80K/A/B * BBC MICRO * SINCLAIR SPECTRUM

Functional cassette software by Dale Hubbard
Buy 2 at £19.95 — take 1 at £5.95 FREE!!!

DATABASE

The program that everyone needs. Facilities include sort, search, list,
delete, change, totals, save file, one print if required, etc, etc. Can be
used in place of any card index application. £19.95

STOCK CONTROL

All the necessary for keeping a control of stock. Routines include stock

set up, user reference no., minimum stock level, financial summary, line

print records, quick stock summary, add stock, delete/change record,

and maore. £19.95

MAILING LIST

A superb dedicated database to allow for manipulation of names &
addresses & other data, with selective printing to line printer. Features

COMMERCIAL ACCOUNTS

A gem of a program, all for cassette, with the
following features:

Daily Journal Sales Ledger
Credit Sales Purchase Ledger
Cash Sales Bank Account

Credit Purchases
Purchases — other

Year to Date Summary

A fully interactive program suitahle for all businesses.
Files can be saved and loaded and totals from one
file carried forward to another on cassette.
Particularly useful from a cash flow point of view,
with an immediate accessibility to totals for debtors
and creditors. Bank totally supported with entries for
cheque numbers, credits and, of course, running

include the facility to find a name or detail when only part of that
detail is known. Will print labels in a variety of user-specified formats.  £19.95 L £13.35
DECISION MAKER HOME ACCOUNTS £19.95

A senous program that enables the computer to make a sound decision

for you based on various criteria. If you want to buy a car, hifi, house,

etc., or you don’t know which woman to marry then you need this

one, £5.95

INVOICES AND STATEMENTS

Ideal for the small business. A complete suite of programs together
with generated customer file for producing crisp and efficient business
invoices and monthly statements on your line printer. All calculations

Runs a complete home finance package for you with
every facility necessary for keeping a track of regular
and other expenses, bank account, mortgage, H.P. etc
etc etc!! You'll wonder how you ever managed
without it.

CHOPIN — LES ETUDES

Six beautiful studies from Opus 10 and 25 performed
for you live by Mr. Computer. Spellbinding!!!

including VAT automatic and provision for your own messages on the »
form produced. ~ *Not Spectrum £19.95 Not Spectrum £6.95
RUBIK SOLVER MOTOR ACCOUNTANT

lt's not our policy to offer games but we make an exception here for a
program to solve the cube from ANY position. Shorthand notation
makes learning the solution by heart possible for most active brains. £12.95

Find out exactly what the car is costing you and keep
a data file with all your expenses therein! £5.95

THE CATALOGUER

This dedicated database is ideal for use in any situation where a
catalogue could be utilised. E.g. stamp collection, coins, photos, slides,
books, records etc. £19.95

RECIPE FILE

Let all those computer widows have a bash! The
wives will realy enjoy the fun of this program
designed to keep all her recipes. Will even suggest a
menu for the day/week! Excellent value. £19.95

All programs supplied with exhaustive documentation.
Send cheque or P.0. or Cash (registered) or Credit Card no. to:

Gemini Marketing Ltd

DEPT. YC9, 9 SALTERTON ROAD, EXMOUTH, DEVON EX8 2BR.

Or telephone us with your credit card order on (03952) 5832
All orders despatch by retum — no waiting.

=3

Access Welcome

All prices include VAT and post & packing except Hardware.
Full range of Sharp peripherals available — please ‘phane far quotations.
Please state machine type and memory size when ordering software.
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Now! | For the SPECTRUM 4K!

) QT BALL,
MANAGER

SPECTRLM
TRSBO
VIDEQ GENIE

* MANAGERIAL RAT) _?6 *

* PICK YOUR TEAM FOR EACH MATCH x F. A.
1)

This is NDT a mere simulation. Tm,, |s :m axciting and highly enjoyable game in
which you play the part of 8 Football Manager coping with the problem and
decisions invoived in running yeur club. There are so many features it
impossible to list them here but included are form (top teams NORMALLY wmh
giant-killings, wage bills to pay, and you can even be sacked! Il is a game
requiring a great deal of skill, and people play it for literally hours on end (we
have PROOF!).

WE GUARANTEE that this is one of the best computeér games you've ever
played!

BUT EEWP«RE this game is e:tmmal,« aﬂdll::lwe'

I HARDWARE REQUIRED

Spectrum TRE8O,/

A8K RAM Vidao Genie
ZX 8l LEVEL I

TG RAM 16K RAM

Ta Orefer send Chegue /PO, E7.95
piwele pravelfe fo ATNCTIVE GAMES
ur: Dept. Y.C. PO, BOX 278
COINNIBURROW

MILTON KEYNES MKI4 TNE
PLEASE STATE COMPUTER

MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044 Telex: 817672

EPROMS 6500 Family MEMORIES

2708 200p 6502 375p  2114LP-2 90p

2716+5V 00p 6520 B 2114450 85p

2732 385p 6522 J75p  4116-150 30p

7532 b/5p 6532 520p  4116-200 BAp

2764 1200p 65451 S00p  48162+5V 250p

4164-200 H10p

6800 Family ZB0 Family 6116-150 350p

00 270p 315p  BH16-250 635p
6802 325p ACPU 350p
6810 Mp  CIC 270p
6809 850p ACTC 290p
6850 13 PO Ulp
6821 110p APIO 350p

We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components
are guaranteed prime parts, from leading manufacturers.

Orders from Government, Educational and Overseas buyers welcome. Special
prices for valume enquiries. Please add £1 post and packing plus VAT at 15%.
Minimum order £15.00.

GCC ELECTRONICS

18 CLAYGATE ROAD, CHERRY HINTON
CAMBRIDGE CB1 4JZ

TEL: 0223 210444 TELEX: 817672
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ZX DIARY

A completely secure diary stored on tape.
At last you can write anything you like in

your diary with no fear of it being read by
others. Not even if they know how to load
the programme.

B Type in text

B Fast recall on screen or printer. Lines
end neatly. Nothing chopped in half

B Automatic “'Contents’’ page. Select any
part for printing

B Automatic paragraphs

B Edit your text. Flashing cursor

B Choose your own UN-CHEATABLE
7 digit security code

For 16K or bigger ZX 81.
2 recordings on C12 cassette with full clear
instructions.

Price £5.50 inc VAT, P&P. CWO

Order from: RB SOFTWARE
BROOK HOUSE
5 WAYS
NESTON
SOUTH WIRRAL
L6d4 7TW

Immediate despatch. No delay. Or send
small SAE for free descriptive leaflet.

ST TS

=

Morris Associates
(Computing)

PUCKMAN

The ail new fast moving maching code game for the VIC-20 that's
waking the U.5.A. by storm. Deveour the dots in the maze but watch
out for those ghosties. You can chase them if you a1 a power pil
but be quick, the affect doesn’t last for sver and they will be after
you once again. Points for all those dots will add up to a bonus fife
and you have three lves!!] Great fun for all the family. On side one
you have a keyboard version, and on side two the new joystick
contral.

i@
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DIVE BOMBER

* | You hawve on board your damaged fighter plane, a supply of bombs.
You must guide them to the enamy city below and clear the ground
for the plane to land. As you improve, the game begins 1o get more

and more difficul with bulldings getting higher and fusl dropping
tower a5 you manoeuvre. Keyboard and joystick controls. %

All on the 3.5K VIC-20 from

[

Spectrum and BBC Software will be available in a short time and dealer enqume-s will be
welcomed. \We are also interested in hearing from writers of high quality software for this
category of hardware. Please send 5 demonstration copy for & quick reply and we will
advise you on the marketing possibilities,

37 ST. CATHERINES ROAD, BAGLAN,
PORT TALBOT, WEST GLAM. SA12 8AT.

PHONE 0639-813206
Please send _ PUCKMAN  GAME CASSETTE/S @ £6.50
DIVE EOMBER GAME CASSETTESS @ E4.95
MAME: =
ADDRESS:

POSTAL ORDER/CHEQUE: £

PLEASE INCLUDE AN .EXTHA 50P FOR PACKAGING AND POSTAGE. ALL PRICES
ARE INCLUSIVE OF VAT,

|HIIIIIIIIIIEIIIIIIIHIIIIIiIIIIIIIIIIIIIIIIIEIIiIIII}lIII]IIIIIIII!III[III!IIIHIIIIIII[IIIIlIIIlIIIi
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Wherever youare
intheUK 'sa
Geniedealer nearby

Y e R T

BVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Comserve, Bedford, 0234 216749. BERESHIREP.C.P,,
Reading, 0743 539249 Castle Computers (Windscr),
0753558118. BIRMINGHAM Ward Electronics,
Birmingham, 021 554 0708. Consultant Electronics,
Birmingham, 021 382 7247. A E. Cha%nanaﬂd Co., :
Cradeley Heath, 0384 65497/8. BUC NGHAEMSHIRE ®
Fhoto Acoustics, Newport Pagnell, 0908 610625.

CAMBRIDGESHIRE Cambridge Micro Computers, e
Cambridge, 0223 314666 CHESHIRE Hewart Electronics a

Genie I & II Approved Dealers ,,/ s
)

Macclesfield, 0625 22030. Mid Shires Computer Centre,
Crew, 0270211086. CORNWALL A B & C Computers,
11 Brockstone Road, 5t. Austell, Cornwall, St. Austell 64463.
CUMBRIA Kendal Computer Centre, Kendal, 0539 22559. s [ ]
DORSET Blandford Computers, Blandford Forum,
025853737, Parkstone Electrics, Poole, 0202 746555, ESSEX | L o®
Emprise, Colchester, 0206 865926. GLOUCESTERSHIRE "‘
HAMPSHIRE Fareham Computer Cenire, Fareham, .
Hampshire, Farsham, 231423, RTFORDSHIRE Photo L
Acoustics, Watford, 09234(]893 Q) Tek Systems, Stevenage,
(438 65385. Chrisalid Systems and Software, Berkhamsted, - ~
044 27 74569 KENT Swanley Electronics, Swanley, 0322 64851. Y ® ®
LANCASHIRE Harden Microsystems, Blackpool, 0253 27590, Sound
Service, Burnley, 0282 3848]. Computercat, Leigh, 0942 605730, BEC
Computerworld (Liverpeol) 051-708 7100. LEICESTERSHIRE Eram ®
Electronics, Leicester, 0533 27556, LONDON City Microsystems, EC2, & &
01888 7272/4. Wason Microchip, N18, 01 B07 1757/2230. Premier e 2
Publications, Anerley SE20, 01 859 7131. NORTH EAST Briers Computer . @
Servicesz, Middlesborough, 0642 242017. General Northern Microcomputers, * . [ . .
Hartlepool, 0783 863871, HCCS Associates, Gateshead, 0632821924, r—\—.\_,f
NOTTINGHAMSHIRE Midland Microcomputers, Nottingham, 0602 296281, ] L

Mansfield Computers, Mansfield, 0623 31202. East Midland Computer
Services, Arnold, 0602 267079. Electronic Servicing Co., Lenton, ™
0802 763938, NORFOLK Arglia Computer Centre, Norwich, 0603 29652, L <
Bennetts, Dereham, 0362 2488/9. OXFORDSHIRE Micro Business Systems, L . '
B e G S iAo B et 001 o7 S0t D

omputing, oW urer ;
Computerand Chips Lid. St. Andrews, 0334 76206, Scotbyte Computers, Sole I].'I'lpOI’ Lers:
Edinburgh, 081 343 1065. Victor Morrisand Co., Glasgow,

SHROPSHIRE Tarrant Electronics, Newport 095?. 814275, SO'[ITH'W'EST
Dislowrise, Plymouth (0752) 267000. West Deven Electronics, Yelverton,
082 2B5 3434. Bits and Bytes, Barmnstaple, 0271 72789, SUFFOLK Elgelec Lid., O

Ipswich, 0473 711164, SURREY Catronics, Wallington, Surrey, 01 862 6700/1.
Croydon Computer Centre, Thornton Heath, 01 689 1280, WALES Tryfan
Computers, Bangor, 0248 52042, WEST MIDLANDS Allen TV Services,
Stokee on Trent, 0782 516925, WILTSHIRE Everyman Computers, Westbury,
0373 823764, B&D Computing (Swindon), 0793 762449. YORKSHIRE
Media 5 Ltd; Sowerby Bridge 0422 33580. Advance TV Services, Bradford,
0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774,
Comprite, Bradford, 0274 668830. Superior Systems Ltd., Sheffield,
0742 755005. Photo Electrics, Sheffield, 0742 53865. Ebor Computer
Sem.'ces(‘fork) 0904 791595, NORTHERN IRELAND Business

i ment, Belfast, 0232 46161, Brittain Laboratories,

Elei:'a'oru gu
Belfast 023222 Chesterfield Road, Matlock, Derbyshire DE4 SLE.

Telephone: 0629 4995. Telex: 377482 Lowlec G.
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GOME AND MEET VIC

AT YOUR NORTH LONDON VIC CENTRE

SALE — VIDEO GENIE — SALE

EG3003
GENIE |

£240.00
£269.00
£269.00
£185.00

EG400

EG3020
EG3022
EG3015

£195.00
£35.00
£55.00
£85.00

GENIEII
EG3014

— VIC SINGLE FLOPPY DISK _,

" 174K Byte Storage
Direct Interface to VIC

Direct Compatibility with
printer

ONLY £335.00

VIC CASSETTE DECK
Direct Interface to VIC

Tape Counter
ONLY £34.00

supplied with Free cassette
with 6 Programmes

— VIC EXPANSION UNIT —

* 7 Slot expansion board, for:
extra memory, Program-
ming, Games, etc.

Modulator Holder

*

*

to 29.5K.

8 programmable
function keys.

*x

sound effects

sixteen screen colours

ONLY £165.00 + FREE
CHOICE OF GAMES
CARTRIDGES

(Worth over £17.00)

—— VIC 20 COMPUTER ——

A Typewriter Keyboard.
SK memory-expandable

High resolution graphics
Music in three voices and
three octaves, as well as

Eight border colours and *

** SPECIAL SUMMER OFFER **

SALE —UK101 KITS— SALE

P.P.I. £19.95 Colour
Prog. Sound £19.95 £59.95
P108 Eprom £19.95 Memory
JI Expand £995 £79.95

~———— VIC PRINTER

80 characters per line

* 30 characters
per sec

" Dot Matrix printer

* Tractor Feed

ONLY £185.00

— CARTRIDGES __

8K Memory £34.00
16K Memory £56.00

Programmers Aid
ONLY £27.50

Super Expander
High Resolution
graphics with 3K
RAM

ONLY £27.50

* SPECIAL SUMMER OFFER*

MACHINE CODE
MONITOR
ONLY £25.00

Enclosed Power Supply

EXPANSION UNIT
with LID
ONLY £85.00

Z

+ SPECIAL SUMMER OFFER **\

EXPANSION UNIT WITH LID AND MACHINE
CODE MONITOR CARTRIDGE ONLY £100.00

—_—

TERMS OF BUSINESS
Please add 15% VAT to all Prices.
Deliver charged at Cost. Prices valid
for coverdate of this magazine.
Phone or Send your Order TODAY
using

ACCESS
S OR e
BARCLAYCARD ===
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SHILIASOIE electronics

48 JUNCTION ROAD, ARCHWAY, LONDON N195RD 100 yds FROM
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22568. .

I_ﬁeagsen_d mz co_py cﬁoﬁlc_l
LIST’ containing Software, Hard-
ware and Books for the VIC 20 |

NAME

I ADDRESS |




BEFORE YOU
' YOUR MIC

.-comtiTER PRINTER, DISC DRIVES & ACCESSORIES

RLMDST EVERY MAKE OF POP :'EZAR COMPUTER STOCKED
B & AT PRICES WELL BELOW RECOMMENDED RETAIL

'GIVE USA

Just pay the
deposit by Credzt
Card and

’Henf’ordshli'e; ENG- LOWLaiasizsnd

* (Close to New Barnet ER Station -

Moorgate Line)

Telephone: 01:-441.2922 (Sales) 01-442 6596

Telex: 298755 TELCOM G

01-449 6596 OPEN (BARNET) - 10am - ?pm :
Monday te.Saturday... e
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New From Fuller
FD System for the

ZX SPECTRUM

Professional Keyboard & Case —

This unit has the same high standard as our ZX81 unit.

Tough A.B.S. Plastic case encloses our Keyboard, the Spectrum Printed Circuit Board and
the Power Supply.

COur own Power supply is available:- 9 volts DC at 2 amps.

Mains either 110v or 240v AC at £595 + 80p. p & p.

The Keyboard has 42 keys with all the spectrum functions printed onto them, the full travel
key switches have gold plated contacts and a quaranteed life of 10° operations.
INSTALLATION - Simply unscrew the ZX printed circuit board from its case and screw it
into the FD case, plug in the keyboard and that's it. No technical know how or soldering
required, the built unit is tested and comes with a money back guaraniee.

Spectrum Keyboard and Case Kit £33.95

Our Mother Board for the spectrum has 2 slots at £15.95 or 3 slots at £19.95, this unit also
fixes inside the case.p & p 80p.

SPECTRUM SOUND AMPLIFIER £5.95 + 80p p & p.

Complete with leads, volume control and loud

speaker in tough ABS Plastic case measuring 0
5" x 3" x 1" just plugs into your spectrum MIC

input. ® l
SPECTRUM PLUG PLANNER — £18.95+ £1.00 p & p

Complete with 3 metres of cable, three 13
amp sockets for TV, Tape etc AND 9 volt
at 2 amp power supply with power jack to
fit Spectrum or ZX81

The ever popular FD42 Keyboard and case
for ZX81 £39.93 including VAT & Post
FD42 as a kit £33.95 including VAT & Post

FD42 Built only £24.95 including VAT & Post
FD42 Keyboard Kit £18.95 including VAT & Post

GUARANTEED 14 DAYS DELIVERY FROM RECEIPT OF ORDER, OR CALL TO THE ZX CENTRE.

Mail to FULLER MICRO SYSTEMS,
The ZX Centre, Sweeting Street, Liverpool 2. England, U.K. ED cone I —l
Please Supply:-

R T o i oo
o [T M e R e M il e e S i e ey Ll e

SAE for more details — Enquiries: Tel. 051-236 6109

FULLER FD SYSTEM

118
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Pltman S Programmmg Pocket Guides

Essential reading for anyone interested in programming: beginners,
students, of computer science, professional programmers and
home hobbyists.

These handy guides are specially designed for quick, easy access.
They are ideal reference and revision, and can stand upright for use
beside a terminal. Place your order today.

Order from your bookseller or send this form to: Cashpost Service,
Book Centre, Southport PR 9YF. Postage and packing are FREE.
Please send me
[0 Pocket Guide to Programming by John Shelley
ISBMN 0 273 01705 5/£2.25
[ Pocket Guide io BASIC by Roger Hunt
ISEN 0 273 01685 7/£2.25
[ Pocket Guide to COBOL by Ray Welland
ISBN 0273 01650 4/£2.25
] Pocket Guide to FORTRAN by Philip Ridler
ISBN 0 273 01683 0/£2.25
[ Pocket Guide to PASCAL by David Watt
ISBN 0 273 01649 0/£2.25
1 enclose a cheque*/postal order* for £ Alternatively,
please debit my Barclavcard Visa®*/Access*/Diners Club*/

American Express® account number

(*Deleic as appropriaie)

Signed ==
MName (Capitals Please) L,
Address =

Ly _ PG/9/82
Pitman Books Limited, 128 Lung Acre, London WC2E 9AN

§

s 1{IMAaN Books

" What's g2

Rt B e

all about?

oLy 82
Information Technology
Peter Zorkoczy

This is the year of Information Technology.

What is Information Technology? Where did it come from? How did
it develop? Where is it going? What can it do? How does it do it?
This new book gives straightforward, no-nonsense answers to these
questions. No specialist knowledge is assumed. Order it now.
Paperback/152 pages/Published September 1982,

Order from your bookseller or send this form to: Cashpost Service,
Book Centre Limited, Southport PR9 9YF.

Postage and packing are FREE.

Please send me copy*/copies* of Information Technology,
ISBN (0 273 01798 5/£4.50

I enclose a cheque®/postal order* for £, made payable to
Pitman Books Limited. Alternatively, please debit my Barclaycard
Visa*/Access*/American Express®/Diners Club

accountnumber
(*Delete as appropriate)

Signed =
Name (Capitals Pleasc)

Address

YC/9/82

Pitman Books Limited, 128 Long Acre, London WC2E 9AN
Pitman Books

ZX81

HINTS AND TIPS FOR THE
ZX81 by Andrew Hewson £3.95
The most complete book at the pm:q

GO0 v Bkl AT (14118 FAELENMTVG & prhins i empeir
mangnof programmng avperiencs

Faatures include:

MIC Super fast action

Drogram
PE-J3 2% " Batst progra Aria mind
ey Niim
AT -EAR “varable snd array wes
MRl Tt My 40 o 3lorage of
daza,
~Deractly S #5400 ind wact

6

2wt FREF werih spch MALS
Batemased

HM
£61.895

64K MEMOPACK

OB = "Bame s dB 8k
BT G a0 D it Ehed Gt o K BAGER B3 Trs rooen 108 MEMO R MABay

#35EIRE et e kel 1n
A0 e S T TRLAN (NS S

£79.00

Full sound and cobour action!
3 Laser bases, 4 Defences,

High score display, decending aliens,
B4 Aliens in each squadron

Sqqa_dmn after squadron attack your R
Al this yours for oniy £5.95
PILOT *
FOR THE ZX81
Z80 OP CODES £1.45 e

A must {or the boginneor and the espenemeed programemar i ALy
alicg, This hand réddy reckoner lwisall 600 plus 280 .
maching code FEtructions in decimal angd hexadecimal with
thins mieemenecs. Each Op Code is succanctly explained and
ciedd- referenced. Supplied m a prolective Transpanont wallot
dor asy reference and dusabulity,

PROGRAMMERS
TODLKIT FOR THE Z){S‘l

rRE 5 Freand B0 Slevel Ay
e £ 5% Wi 03 1T el
e, THETTRT 3N MO0 SOphE T 3% PO rATS by foeng voo

bl for 48 Band 84K mee

L[NE RENUMBER £4. 95
FULL LINE RENUMBER
RESIDES ABOVE RAMTOP

HEWSON CONSULTANTS SPECTRUM

SPECTRUM SOFTWARE
AVAILABLE NOW!

SPACE INTRUDERS FOR THE § oo for foog
ZX SPECTRUM

PUCKMAN NEW!
FOR THE ZX81

® &l acteon misplay

Dodge the ghosts who coma
10 davour you
" Automatic aption — the
machme playe sel
Fubl keyiioard display
Fullingtraction display
Continuous sconng
Bt the best soore o date
Super graphics when used
with Quick Silva graghics

AT R windl 3566
and Godging CIRQEY MOURIa NS - eoher
M W B0 REASTRTY M i TR ENE

£6.50

SEND SAE FOR FULL CATALOGLE OF
HAH DV AHE SOETWANRE & LATEST PRICES

Streer. Wallngford, Oxon OX10 OEL.

Cheque with order or gquote Access of Barclaycard number
to: HEWSON CONSULTANTS. Dept YC, B0A St Mary's
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IThcroShyl

L3RS VR Y 20 BEWVEDERE, LANSDOWN ROAD, BATH

WILL OPEN 47 CHEAP STREET, NEWBURY
67 HIGH STREET, D.V:NTRY

IN NEWBURY
IN SEPTEMBER

)
.\
‘lu{#yﬂ:lm'jﬁﬂ

‘ ‘-

OI“R‘Z‘E‘@ ofonar®
| gl RET S
g ™
VIDEO MONITORS I Post fo:

All sizes and prices. 2 o o MICROSTYLE, FREEPOST,
Black/white 9" £90.00 . 29 Belvedere, Lansdown Road, Bath BA1 1FP

Block/white 12" £69.00 Please send me further details on the

Green Screen 127 £85.00 toTomir b e ol S ookl Bors.
ambera” £95.00 a, ¥ p ]
All Plus VAT

l 3 [ TF [ et e e b el
GOMBARY: Lo e et
R Ese

EXTENSIVE RANGE OF
BOOKS AND SOFTWARE
ALSO AVAILABLE
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G Evtec services LTp B

COMPUTER

BBC MICROCOMPUTERS Practical Programmes for the BBC Computer
BBC Model “A" (Available Now!) £326.00 Johnson-Davies

BBC Model “B" £435.00 Basic Programming on the BBC Computer Cryer
BBC Model A’ partially or fully converted to Madel “B”

as per your requirements from£367.86 ATOM MICROCOMPUTER

16K HITACHI memory (as fitted by ACORN} £41.86 ACORN ATOM, assembled, 8K ROM, 2K RAM
RGE socket £2.01 ACORM ATOM, assembled, 12K ROM, 12K RAM
Printer Interface £17.25  Power Supply

14" Full colour MONITOR (Used in BBC Computer ACORN 96K SINGLE DISK PACK

programmes) £309.35 Disk Buffer Pack

12 Green Screen MOMNITOR £126.00 GP100A Printer

RGB Monitor Lead £5.00 2114L RAM Chips per k. **
GP100 A Printer £247.25 Word Pack ROM

Printer Cable £18.40

Cassette Recorder £24.00 ** UTILITY ROM SWITCH **
Cassette Lead (7 pin DIN/3 Jacks) £5.00 Uptod ROMs keyboard selected

N B8
&&

0
RoRB8E

*
*

5
%3%3383

2
2

SOFTWARE FULL RANGE OF SOFTWARE, ICs,

Sinclair Cassette 1 (Star Trek, Candy Floss) i CONMECTION LEADS etc.

Sinclair Cassette 2 (Hangman, dice etc.) 5

Sinclair Cassette 3 (Mutant Invaders) i Atom Magic Book £5.50
Sinclair Cassette 4 (Breakout) 5 Getting Acquainted with your Acorn Atom £7.95
FULL RANGE of ACORNSOFT BBC CASSETTES

MEC 30hr Basic i Prices are VAT inclusive. P&F 50p Books, cassettes, chips.

Hardware items £3.00 delivery by Securicor

ELTEC SERVICES LTD
231 Manningham Lane, Bradford BD8 7HH
Tel (0274) 491372

MIDWICH MICROCOMPUTERS CO. LTD.
L_“:_h IT‘E MAIL ORDER SPECIALISTS

EFFE I I:F IEN : MEMORIES **NEW LOWER PRICES**
; 2114 Low Power 200ns 0.80 4116 200ns 0.79
2708 450ns 2.79 4116 150ns 1.10
- : 2716 450ns (5V) 210 4118 150ns 3.38
: - 2716350ns (5V) 359 4164 200ns (TI) 4.65
E2SE 2716 450ns (3 rail) 595 4816/4516 100ns 3.25
2732 450ns 3.90 5516 200ns 9.38
BRE' I l : 2732 350ns 440 6116P3 150ns 4.30
2532 450ns 3.60 6116LP3 150ns 5.75

_ BBC MICRO UPGRADE KITS
® Improve your ZX BASIC Programming **NEW LOWER PRICES**

skills with this new book As some parts are still in short supply please check avaffability
® Assumes knowledge of the Sinclair ZX81 i FEaig,
BASIC manual only BBC1 4516/4816 x 8 100ns 25.50
= BBC2 Printer/User /O kit (1C69,70 + PL9,10) 8.00
® |llustrated by over 25 useful and enjoyable ggg‘; gnqlclﬁs!;yg in%u;tlggl}cc?ggg?ssKﬁém - 6.70
- erial 1/0 an it 5+ , 11.45
programs, demonstrating the rules BBC6 Expansionbus and tube kit (IC71,72,76+ PL11,12)  6.25
described, while making the most effective BEC21 Printer cable complete 13.00
use of 1K BBC22 Connector for user port with 36" cable 2.00
BBC44 Analogue input plug with Cover 2.25
[ Many of the princ]ptes listed are of more BEBC555 and 6 pin DIN plugs for Serial |/ O and RGE input 0.99
BECES Connector for Bus port with cable 3.50

general application, most particularly to ZX

SPECTRUM Basic
BN .. HOUR TELEPHONE SERVICE FOR
® Send f5 to: i CREDIT CARD USERS
prices exclude VAT and Carriage (075 + VAT) on orders under £10 #*
* All orders despatched on day of receipt with full refund on OYS items if requested #

Ivor Killerbite, # Orderreceipted & retumed with goods. I ull VAT invoice required please add 0 50 + VAT +
1Fg,rrlillsj$n Road, MIDWICH MICROCOMPUTERS CO. LTD.
5 2 DEPT YC, HEWITT HOUSE, NORTHGATE STREET,
Liverpool L37 2EG. BURY ST. EDMI..-.IIEIDS, SUFFOLK IP33 1HQ
: TELEPHONE: (0284) 701321 TELEX: 817670 -
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| SIR Computers Ltd.

No COMparahle Cardiff
collection
offers 50 mych BEC MICRO COMPUTERS available direct from stock
for so ittfe BBC Micro Computer Model A._..._......................£320.00
BBEC MicroComputer Model B... ... .. .. ... ... ... £400.00
’*-"I - ;ﬂn;‘ ;; :" Wm;;f; yaar Conversion of your ModelAtoB . ........................ £92.00
ool oo e e ol e ATOM PRICES SMASHED!
4 8dvios: Designed. o]go. it & ractice BIGROM £ PRRANY ot S e o S £149.50
SN0/ prasnbte fupeminy o & alwoovmry: SKROM + 12K RAM.. .71t seienene. £175,00
Includes:- AACROM T2 BAM. i e s s B 120D
v Educare's TORTOISE AT BISEDRIVE: . e e L E293100
A simplified Large range of Atom and BBC software in stock
fit 1K version of the
et famous Turtle DRAGON 32 NOW IN STOCK
i Creative use of programme
graphics CODED MISSILE ZX SPECTRUM HARDWARE
Many innovative |IK PROGRAMMES Combines the Bhit INpUt/ OUTPULPOIE. .. oot oaiinies s eiee £11000
ideas o fun of arcade 8 bit input/output portwith LED display ................. £15.50
—_— PRIMARY games with 4 channel analogue part (for joysticks).. ... ... ......Price on
Eully docunented \ EDUCATION i ; application
(v TR £4 95 Joysticks (analogue board alsoneeded] ..................P.0.A.
ny . only “Centronics” printerintarface.......................oo....P.OLA,

games incl. p&p
Graph-piotter ® Histogram @ Simon-spell ® Skeichboard @ Times-table @ Sats All Add-Ons are ZX81 compatible
Seres-quiz @ XY-coordinates @ Count @ Equations @ Areas @ Guess-a-Volume All prices are inclusive of V.AT,
Angles ® Upstairs - Downstairs @ Music-notes @ See-saw @ Wipe-out ® Spell Please add £10.00 for Securicor delivery of BBC Computers

Temperature @ Clock @ Money @ Snake + Atom Disc Drive, £7.00 for delivery of Atom
Mastermind ® Number-shoot @ + 26 more £1.00 for all other items.

SIR Computers Ltd.
38 DANYCOED ROAD, CYNCOED,

To: _r remeeCOpies Educare’s 50,

I EDUCARE |l enclose cheque/postal order for £

103 College Road|Name . s
Margate

| Kemtcmoaan |7 CARDIFF CF2 6NB, WALES
Sl = Tel: 0222 — 759015

Lot yewr chid benelit serly. Send now.

The ultimate
SINCLAIR ZX 81 (16K)
DATABASE FILING SYSTEM

by DALE HUBBARD

Fed up with boring games — make your ZX81 work for you!
The one you’ve been waiting for!!

Cassette based
Clear “menu” operation
Facilities include sort, search, list, delete, change, total numeric field, save and load file, line print, etc.
Complete with demonstration file and full instruction/application leaflet.
Requires 16K Ram pack.
Applications: Recipe file

Stamp/coin collections

Inventory Control

Employee Data

Record Collections

Magazine article catalogue

May be used for any application where fast access is required to stored information

Access accepted ONLY

Send cheque or P.0. or credit card number to: £5.95 FULLY INCLUSIVE!

GEMINI MARKETING LTD. (@)

9 Salterton Road, Exmouth, Devon EX8 2BR. e o
Or telephone us with your credit card order &F’G\d\
on Exmouth (03952) 5832 0% of®

DESPATCH BY RETURN
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PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81 !

The NEW EconoTech16BE HAM PACHE

adds 16-times more memory to your ZX81 at a budget price!

Fully assembled, tested and
guaranteed - neat and compact.
fits snugly to eliminate wobble.
Compatable with ZX Printer.

’ o

NLY £19.95y

plus £1.50 post & packing
to anywhere in the world

Full refund if not fully satisfied - simply return within
14 days of purchase. Allow up to 28 days for delivery.
Fill in the coupon below and send with cheque or P.O.

To:

EconoTech, 30 Brockenhurst Way, London SW16 4UD
Please send me .... 16K RAM Packs @ £19.95 each,
plus £1.50 post and packing.

R TeEs e e

ZX81
e Spectrum

MANAGEMENT GAMES
AIRLINE

Can you compete with British Airways? You must decide on the number of
aircraft 1o operate, whether to buy or charter, whether 1o enter into a loan or a
fuel contract and the levels of staffing and maintenance. Problems
encc:1unt&red are tax demands, strikes, cancelled flights, hijacks and aircraft
Crsnes.

AUTOCHEF

As MD of a Catering Company you must negotiate for leases, decide on menu
prices, level of wages, advertising and dividends. Each year you must predict
the inflation rate. You are also given options on consignments of wines and
food and loan contracts. You will be made to resign if you are not successful,
There ara 3 levels of difficulty.

PRINT SHOP

You own a small printing company and are required to decide on (a) the
nurmber and type of staft you employ and when to increase or reduce staff
{b} the amount and type of paper you stock (¢} the week in which work is
scheduled (d) the quotation for each job. Are you an entrepreneur? Test your
business acumen to the limit! There are 3 levels of difficulty.

These simulations are realistic and are not only fun 1o play but are educational.
The user will learn to interpret Trading Profit and Loss Accounts and Balance
Sheets. Our programs are very comprehensive and fully utilise the memory.

ALL PROGRAMS INCLUDE DETAILED INSTRUCTIONS.
£4.75 for one, £8.00 for any two or £12 for three.

Please state computer type and send
-‘ ‘ ~ cheque to: DEPT S
CASES COMPUTER SIMULATION:

14 Langton Way
PL L LT London SE3 7TL.

ZXE1 I

from
J K. GREYE SOFTWARE LTD
= I l [ el Y| TN CrriCT! l' I-" !
1 i EI'J'EFHIIUII L] I'Lfi' Ef
‘ Without quesrron the finest machine code games ava:!am.e
today’”......J.N. ROWLAND Product Manager for W.H. SMITH.

/t;mES‘I'APE1 for 1K only £3.96
10 Games incl. ASTERDIDS, UFD., CODE, BOMBER,
GUILLOTINE, KALEIDESCOPE. etc.

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE.

We've done in 1k, games which some of our competitors
requing 16k 1o do!

GAMESTAPEZfor 18K only
*STARFIGHTER Superb maching code Space Bambe. Set
against o background of twinkling stars, with stunning
explogions — if you can hit the enemy!

PYRAMID Can you move the Pyramid? Make a mistaka and
itwill collag.2! A Thinkers game.

ARTIST The ultimate Graphic Designers aid. B Directions, 10
Memories, SAVE, COPY, RUBOUT, CLS, etc

GAMESTAPE 3 for 18K —_— - mnly £4.35
*CATACOMBS A Multi-Level Graphics Adventurs. Each Jf |
level can contain up to 9 Rooms, 8 Passages, 7 Monstars, ff -,

Food, Gold, Traps, Phantoms, an Exit (1o the next level), | & c'ﬂ)/ fi
and thare & an infinite number of levaels. 7.

MNOTE. . . . This is NOT one of the necessarity Emited text Q;A:l'
Adventures as sold elsewhere,

"An excedent addictive wiich will keeo you amused
for howrs”. . . . COMPUTER & VIDEQ GAMES.

: ‘___.I:l TACOMBE

GAMESTAPEAfor 18K only £495

*3D MONSTER MAZE The Game to Top Al Others.

Linbalievable Graphics! Can you find your way through the

Maze? The EXIT is there somewhere, but then so is a T.REX,

and its after YOU! All in 3D (the T.REX will actually run

toweards you in full perspectivel], you've never seen anyithing

like this beforel

30 MONSTER MAZE is the best game | have seen for the

Zxg1% .. . COMPUTER & VIDED GAMES |

I had 1o choose just one, wm 1o impress an audience with the capabilities of
the ZXBT, then LK. Graye's 30 MONSTER MAZE would be the one without doubr®

.- ZX COMPUTING.  “Srillant, brallant, brlisn/".. POPULAR COMPUTING WEEKL Y

GAMESTAPESfor 1B onlyE496
*3D DEFENDER The Ultimate Space Game. Super fast
Machine Cede 3D version of the Arcade favourite. You have
to save your home planet from the marsuding Alen Spacecraft,
Thiz is all in 3D, your viewscreen shows you the view out
af your fighters cockpit window. The backdrop moves when
you i, or fly up or down (8 flight directions), just as if you
were really flying it But then YOU ARE! The Enemy Saucers
will actually zoom towards you in 3D, and shoot you if you let theml Your display
includes Score, Shield Strength, Altitude, Proximity, Forward Radas and your viewscreen,
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions,
?l;san[;al Blasts, yvour Photon Beams, up to 4 Enemy Saucers and of course its all in
ul
Amennmummwhmmmm-
copyl, a game not to ba missad

GAMESTAPE 8 for 1K only £1.88

*BREAKOUT Super Fast Full Screen Display Game. Your
all time favourite with an added twist. See how much Monay
you can win and watch the pounds comvert 1o Dollars, Al

- in Machine Code for Fast Action with 3 Speeds, 2 Bat Sizes
soal bt and three angles of rebound] The best BREAKOUT around
and at this price you can't go wrong!

N J

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and U.K. P. & P.
{Add appropriate Postage on Foreign Orders). Cheques/P.0.s to

J.K.GREYE SOFTWARELTD

16 Brendon Close, Oldland Common, Bristol BS15 6QE

CREDIT CARD SALES: Phone: 01-9830-9232 (9a.m. - 7 p.m.)
FOR INSTANT DESFATCH

If you prefer 1o see before buying, cur range of GAMESTAPES
are stocked by the following stores.

BUFFER MICROSHOP ______ 374A Streatham High Rd., London 8W16:
GAMER_ 24 Gloucester Rd., Brighton;
GEORGES____ 29 Park St., Bristol, Avon;

MICROSTYLE 23 Belvedere, Lansdown Rd., Bath, Avon;
MICROWARE 131 Melton Rd., Leicester;

SCREEN SCENE _ — 144 51, Goorges A, Cheltenham, Glos;
W.H.SMITH Chver 200 Computer Branches;

ZEDXTRA & Sehoal Lang, Kingon, Bournemaouth, Dorser:

TRADE'& EXPORT ENQUIRIES WELCOME
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Great games packs for 16K ZX817 ...
PACK 1
ASTRO-INVADERS

Just look at these features ...
... then look at the price!

@Superior machine code programming
@ Rapid-firing with explosive on-screen kill effect
@ High-scoring saucers @54 aliens @accelerating attack
@ Destructable defence shields @ On-screen kill count
@ High-score update
@ Fast action space graphics
— a new dimension in ZX81 value
Astro-Invaders is yours on cassette for ONLY £3.65 with
FOUR BONUS GAMES:
ARCADE GRAND-PRIX — drive four levels of machine code skill
PENALTY — defend your goal against the sharp-shooting ZX81
GOLF — judge shot-strength, angles, bunkers ...
plus machine code insect fun with SWAT

PACK 2
PLANET DEFENDER

— blast aliens in planet orbit ...

@ultra-dynamic machine code action @hostile alien-waves

@fast responsive controls: ship up/down, thrust, laser-bolt, and
smart bomb @ comprehensive scoring

@explosivegraphics ..... ..... explosive price!

Planet Defender comes on cassette for ONLY £3.65 with machine
code STORM-FIGHTERS — combat 5 fleets of swooping aliens
as you blast through space, BREAKOUT (machine code) — race
against the clock, plus GRAPHIC HANGMAN.

16K ZX81 cassetie packs 1 and 2 are £3.65 each (post free in
U.K.). Fast despatch from

John Prince
29 Brook Avenue, Levenshulme,
Manchester, M.19

CORNATOM

MNEW 4K EFROM PLUGS STRAIGHT
INTO UTILITY SOCKET FLASHING CURSOR
1200,600,300 BAUD CASSETTE OPERATING SYSTEM.
VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE.

Draw complex graphic shapes with one instruction
using our special 'SHAPE" command

33 NEW COMMANDS

SHAPE N X.¥ — draw shape number N at X, Y

BLOCK draw block of any size, any graphic mode
POINT testf graphic point set ar clear

FIND print lines which contain a given string
KEY scans keyboard for use in real time games
ZERO zero all basic variables

SCREEN 581 cursor 10 screen location 40 o 511)
STOP debugging program command

STRG print strings in graphic modes

MC monitar — memary change, Hex & textdump
RENUMBER cluding GOTOs and GOSUBs

AUTO automatic line numbering

DELETE delete block of program lines

VERIFY verify programs after recording on tape
PACK removes non significant spaces

TONE sound a note of any duration and tone

PLUS: READ.DATA . RESTORE,BSAVE APPEND,TAPE. ..
BSTRG, CHAR, POP, VAR & BLEEP

Fits any size memory Atom
Full Documentation included
EXTRA SPECIAL PRICE £16.95 ALL INCLUSIVE g7+ 11" s (=)

RUSH YOUR ORDER TO: Ross Software
44 Premier Avenue, Grays, Essex RM16 25D
Send S_A.E. for details.
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ATOM USERS!
WIN AN ADPROM 4000

IN OUR “ONE LINE" PROGRAMME COMPETITION.
DETAILS IN OUR BROCHURE. DON'T FORGET S.AE.

ADPROM 4000
WITH 2 CARDS

Problem! Two or more
Eproms and only one
socket on your Atom.
SOLUTION! is an ELINCA
ADPROM unit and use any
as required for only £39.10
incl. VAT etc.

ATOM
CASE CONSOLE

Type AC155 £31.63 incl.
VAT etc. can be supplied
with single Adprom as in
photograph.

FULL DETAILS OF ALL OUR PRODUCTS WILL BE SENT
ON RECEIPT OF AN A5 S.AE.

. ELINCA PRODUCTS LTD (pept. C)

LYON WORKS, CHAPEL STREET
SHEFFIELD S6 2HL .

NEW FROM

CAMEL PRODUCTS **

AN INNOVATIVE PRODUCT

FOR YOUR ZX81

Faster than a Floppy
Easier than an EPROM

MEMIC-81

Just enter
PRINT USR X
and you've LOADED
your BASIC program
from CMOS RAM

WHY PUT UP WITH THE
DATA CORRUPTION
AND TIME WASTAGE

OF TAPE?
2 kB MEMIC-81 £24.85 + VAT
4 kB MEMIC-81 £20.95+ VAT

OTHER CAMEL PRODUCTS

MEMIC T 2 kB Towerblock version for any System £29.95 incl.
MEMIC L 2 kB Low Profile version with cabled connector £29.95 incl.
PIO-81 8+ 8 Ch. latched Input/ Output ZX81 card £13.00 + VAT
ROM-81 2 kB-8 kB ROM/EPROM Unit for ZX81

£14.94 = VAT




The Atom Magic Book

converting programs written in othar BASICs, ape recording hints,
and many more useful software and hirdware tips.

Getting Acquainted with your
Acorn Atom

By Tim Harnell and Trevor Sharples. 80 programs including
Draughts! 184 pages.

Practical Programs for the BBC
Computer & Acorn Atom

By David Johrmson-Devies

{Or other 1MHz B502/ 6300/ 6800 maching]

16 or 32K BYTE VERSIONS.Expand your ATOM to 78 or 38K RAM
Ideal for Word Processing, Chess programs and Business Software.

Fully Compatible with ather Acorn ATOM software and hardware,
including the Acorn disc drive.

Versions available to fit inside the ATOM while still leaving room

for other extensions such as the Acorn ATOM colour encoder board.
Eurocard rack mounting types also available.

5.8.0. for details

ATOM Cassettes.

We stock a selection of the best ones avaeilable, including:

CAAD:  Muncher + Mancala + Target + Life 7K £6
CAAE: Galaxian 12K £g
CAAF: Chess 12K £
CAAG: Invaders 12K £a
CAAH: 747 12K £8
CAAl BEackgammon 7K £7
CAAL: Labyrinth 12K + FP £7

[CAAE-J from Bug-Byia}

By Mike Lord. A wealth of games and other programs: storing speech in your ATOM,

ESS0

E7.95

£5.95

| The Memory for your Atom

NEWI! Versiens of the above boards designed to run frem a single +5V supply.

THE EXPLORER’S GUIDE
To The ZX 81
The Book for the ZX81 Enthusiast.

Programs for 1K RAM, and programs for
16K RAM. Games, Business and Engineering
Applications. RAM & 1/0 Circuits. Useful
ROM Routines. Hints and Tips.

£4.95

What Can | Do with 1K?

By Roger Walentine. A fresh and arginal book containing 40 programs and routines for
the unexpanded ZXB1. £4.95

The ZX80 Magic Book

"With 8K ROM/ZXE1 Supplement®

Mastering Machine Code on your ZX81

By Toni Baker. 180 pages of immense value to beginner and expert alike.

E4.75

E7.50

ALL PRICES INCLUDE LK. P & P AND
15% VAT WHERE APPLICABLE.
OVERSEAS CUSTOMERS ADD E1.50
CARRIAGE PER ORDER.

I we welcome Socass

TIMEDATA LTD Dept A 57 Swallowdale, Basildon,
Essex 5516 5JG Tel: (0268} 411125 (MON-FRI)

By Mike Lord, 120 pages. r

vilileDALA

ZX SPECTRUM HARDWARE

24 line programmable Input/Output Port

This new port has been designed ax- L
clusively for the ZX Spectrum and
utilises MOS technology to
minimise bus loading.
The main features

are:
® 3 x 8 bit
poris
® Port mapped
using IN and OUT
commands
® 3 basic modes of operation
® Direct Bit Set/Reset capability
® Outputs capable of sourcing TmA at

1.5 valts
® Access via 3 x 16 pin DIL sockets and 28 way edge connector
The port 15 availlable fully built together with a set of detailed instructions
and suggesied control apphications. The port can either be used with our
new Motherbeoard thus allowing a further card 1o be used, or with a
stackable connector. Either way, it means that Micro-Drives, Printers etc,
will run happily with the port

ZX Spectrum PPl Port .. . . £16.50
ZX 2 Slot Motherboard . . £18.95
ZX Stackable Connector . . £5.50

The prices are inclusive of VAT but postage mustbe added at 70 pence for
a single item (100 pence for 2 or more items).

Please note thar we shall continue to suppaort the ZX81 and thar we also
offer & 16 bit port for the 81 based on a Z80A PIO at £15.50 inc

KEMPSTON ELECTRONICS

60 Adamson Court, Hillgrounds Road,
Kempston, Beds MK42 8Q7

ZX81 Klik-Keyboard

This 15 a full, forty key., moving

keyboard which fits into the recess

left after peeling off the existing

‘touch-sensitive” keypad. Con-

sider the FuHowmg advant=

ages:

@ Positive feedback from
keys

® Fits onto the ZX81

® No trailing wires

® No special case needed

® Elegant design with two
colour legends

The fully built Keyboard requires absolutely no soldering since two flexible

connectors plug into the ZX81 sockets. Alternatively, the keyboard is

available as an easy to build kit at a considerable saving. Other ZX81

products available include a two-tone keyboard bleeper [fits inside the

case) at £8.95 built, and a Repeat key kit at £3.95. Now available with 41

keys, the axtra key can be used to give a rapeat or reset facility £26 50

{built) £23.00 (kit)

Your Name and Address

Dare
Qumntisy Oessrpton Unag Price Aamgiet

= ____ZNS-!_I. Kayboand Knt £22580

ZH81 Keyboard Assemipled :_'zr.‘ fale]
; S| Esse
;l y ZX Soecirum PPl Part EIE;{]—“ = T i
[_ Zx 2 Sior Motherbosrd EF685
uuuuuu _-AI:: Stackabie Connector =550 i &
Chegues/P 0 made peyabie 1o Suly paral
KEMPSTON ELECTRONICS TS| [ e e
Pleass alfow 27T days for delrery = —

Total due
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TOMORROW

The 5th Personal Computer Word Show _
this September will be the largest and 8
most exciting microcomputing '
exhibition ever held in the UK.

There will be over 25,000
square feet of display space
in the newest and most
prestigious exhibition
venue in the country.

It’s the only micro
computing show to
offer literally hundreds
of stands covering
micros for home, busi-
ness and educational
uses. Previous -
visitors to the PCW Show &
will get some idea of the
size of this year’s event if
we tell you that it will be
approximately three times the
size of last year’s bash! (Last
year’s show was, in its turn, twice
the size of the year before. Statist-
ically minded persons will calculate
that at this rate the PCW Show will Features
cover the face of the planet by the of The 5th
year 1995.) Personal Computer
World Show will include a
Sinclair City and Acorn/BBC Arcade
offering the very latest software and
add-ons for these popular machines,
computer chess competitions as
always, and an opportunity for you

: : = to challenge a micro to a game of
Mot sewe e e | Computer SCRABBIE ®.
veli fon eecs vation ok e enangeatile for From the business angle there’s
0000 free consultancy with the National
Computer Centre and more

M

¥




but if you bring along a coupon from
PCW it’s only £2.00 per person.
If you’re a business user
(or potential user) of
microcomputers just
write with your
cheque for £2.00
(payable to the
Personal Computer
World Show) to
Tim Collins,
PCW Show, 11
Manchester
Square, London
W1, enclosing
your business
card. We’ll send
you a special ‘Fast
Lane’ ticket to save
you the trouble of
gueuing.
It really is going to be a
great show with a tremendous
variety of machines and software
on display. Be warned, you’ll need
demon- to make aday of it (remember we’re
- stration  open four days this year, not three
i machines and as in previous years) so give yourself
business software than you plenty of time and wear comfortable
could get to see in a year at your own shoes! See you there. . .
office. But you needn’t

i BARBICAN CENTRE
them. . . your wife (or ]
husband!) and the kids
can be looking at the CITY OF LONDON
vas{ilz array of home and
educational micros in
one of the other halls. 9 ok 12 September 1982

’ L]
It’s £2.50 to get in ® SCRABBLE is the copyright of J W Spear & Sons ple, Enfield.




CUT-PRICE COMPANIONS

“Far and away the best” — Your Computer magazine

THE ZX81 COMPANION by Bob Maunder is now available at ONLY £4.95
with a FREE SUPPLEMENT on the ZX Spectrum! This offer ends on 30
September, so hurry!

LINSAC is also producing a SPECTRUM COMPANION series, and the |
first title. “The Spectrum Games companion’ is available from October at
£5.95.

The above prices include UK postage. Send cheques to:

LINSAC (YC),
LINSAC 5
Middlesbrough TS5 5ES.

7.X81 Software

Business Software 16k & 32k

. i e s .
m[AcTHII[NTET" [cTo]D]E]
ZX Spectrum: — Z£XB1

In 1981, ACS Software published ACSEMELER and DIS-
ACSEM. These are now generally regarded as quite simply
the best assembler and disassembler programs available for
the ZX81.

“The disassembler. . . is really fantastic.” AM,  Landon
“lam wvery pleased with the assembler and | feel that you have

BUSINESS BANK ACCOUNT This program enablas you to maka dabits under 11
subheadings. The search facility will enable you to list & total all payments to one
suppler, or all payments from one client. You can akso list &l entries under one
subheading, The statements include totals of all your subheadings.

PURCHASE DAY BOOK Keeps a complete record of all your purchases under 11
subheadings. The search facility will enable you to list & 1otal all invoices from one
supplier; or all entries. under one subheading. The program will also calculate &

a real winner in this program. ™ R.B., Gloucester deduct VAT,
Your programs are first class. Looking forward to more.” ;
o ; - X A Norway. SALES DAY BOOK For all your invoices. This program can be used to prepare
i ahe sfﬂﬂ"f biggest step to proficiency in machine code statements for your clients of outstanding: invoices. The search facility will enable
programming. SINCLAIR USER you 1 lis1 & total all invaices To one client, The program will also caltulate VAT, i

MNow, with the superior facilities of the ZX Spectrum, ACS
Saftware have done it again. Ultraviolet and Infrared are as-
sembler and disassembler programs that will extend your
Spectrum, Lock at the facilities that Ultraviolet offers:

Works entirely in decimal (no hex problems]; all Z8BO in-
structions correctly assembled; supports the pseudo-
instructions EQU, ORG (multiple ORGs allowed), DEFB, DEFW
and DEFS; code can be assembled atone location and thenre-
located: allows alphanumearic labels of any length; full listings
af assembled caode and mnemonics can be output to the
printer; full error trapping with faulty instruction clearly indi- QUARTERLY ANALYSIS for all your Purchass, Sales and Bank Account totals
cated: camments can be included inthe source file. £4.75

S0 now there is no need to be intimidated by machine code -
with Ultravielet and Infrared it's child’s play! Buy them from
the machine code specialists - ACS Software.

ULTRAVIOLET - £7.50 INFRARED - £6.75

All programs will accept entries up 10 £39%588.80, 1t will also enable you to prapare
accounts for both VAT returns & your accountant. Programs can also be used by
companies not regisiered for VAT,

16k Programs accept 150 entries...
32k Programs accept 440 en

Special 16k Pack including all 3 programs ...
Special 32k Pack including all 3 programs ...

i e L e
The f{r"bd-llilg program ming sios are avaltable for tho 16K ZX81 at£5.50 sach. SAE We now have available the new MEMOTECH 2k Memory for use with our
for getails, Prickd inclode postage and packing for UK orders, oversoas clionts Programs.

please add appropriaie postage

ACSEMBLER: DIS-ACSEM: ACS DEBUIG: PROGSTORE: TOOLKIT
PROGMERGE (version 2): TAPEKIT
PROGMERGE and TAPEEIT won't rake & Spectrum oun ol your 2B but thoy will
givn it 2oma interesting new facilities!

ACS SOFTWARE 7 Lidgett Crescent,

Roundhay,
Leeds LS8 1HM

JEEE\
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TRANSFORM LTD. For datails send S A E. ta
41, Keats House, Porchestar Mead, Beckenham, Kent.
01-558 1851 Callers welcorne by appointment.

All prices includes VAT Paost & Packeging.




PUT YOUR
MICRO

TO
: WORK!

YOUR
MACHINE

243 PEE MTEREACK

1= MDR (INTERFACESK

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

Have you ever wanted your MICRO to control a machine for you, or
manage your house? If so, the MDR "MICROCOMPUTER CONTROL
INTERFACE’ will give you isolated channels of QUTPUT (84 @ 250
volis) and switch sensing INPUTS.

Available now for connection to PET USER, PORT, R5232 and
|IEEE488, allowing expansion up 16 more than 200 channels.
Supplied complete with connecting cables, full data and guarantee
from £12.54 per channel. Complete preprogrammed sysiems 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.

iiesan

VIC-20 CPU 150.00

£ VIC-20 C2N Cassette 34.00

ATOM BK + 2K Kit 119.00 VIC Printer 187.00
ATOM BK + 2K Assy.  149.00 VIC Flappy Drive 304.00
ATOM 8K + 12K Assy. 170.00  VIC Memory Exp. Board 98.00

ATOM 12K + 12K Assy. 189.00 VIC 3K RAM Cartridge  23.50
ATOM Power Supply 8.00 VIC 8K RAM Cartridge  35.00
ATOM Econet 70.00  VIC 16K RAM Cartridge 56.50
ATOM Eprom VIC Programmer’'s Aid
Programmer  40.00 Cart. 27.00
Prog. Power Toolbox 24.50 VIC Super Exp. High
ATOM Disc Pack 275.00 Hes. 27.00
ATOM-BEC ROM 43.00 VIC Machine Code Cart. 27.00
?:S;L HF.::«E A 0.89  VIC Joystick 6.50
SE AL Ug:byle *10% off VIC Tapes and
ATOM Software Girres Cartridggs
PERIPHERALS
Printers (Atom ar B.B.C.} B.B.C.
MX80T 290.00 A-B Expansion + Test 90.00
MX80T/3 299.00 Part Expansion (32K RAM +
MXBOFT/3 340.00 Printer 1/ face) + Test 46.00
MiX82 330.00 RAM Expansion Kit 26.00
MXEZFT 362.00 Printer interface Kit 9.83
MX100/3 440.00  Bus Expansion Kit 8.65
GP 80 185.00  Analogue Input Kit 9.90
BEC or ATOM Jumper  15.00 * Please Add 15% V.A. T *
Monitors (B.B.C.) * Orders Over £20 Post Free *
BMC 240.00  * Qrders Under £20 Add 50p.
Microvitec 260.00 Postage *
FP Rom 19.00

Analog joysticks per pair 19.50
Books & Software — Spares and Repair Service
Send for Stock/Price Lists

D.A. Computers Ltd.
184, London Road, Leicester, LE2 1ND.
Telephone (0533) 549407

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS"

MOST OF THE MAIL ORDER ITEMS ADVERTISED
IN THIS MAGAZINE AVAILABLE OVER THE COUNTER

LOADING PROBLEMS? TRY OUR INTERFACE
BUSINESS & TECHNICAL DATA HANDLING PROGS;
PROPER KEYBOARDS; CONSOLES; VDUs

The BUFFER Micro Shop,
374a Streatham High Road,
London SW16
Tel: 01-769 2887

We can upgrade

B|B|C/

your Model A
SERVICE CENTRE
OFFICIAL STOCKISTS (1) MDdEI B

Large range of software in stock

In stock — wide
!4 CORN range of

OFFICIAL STOCKISTS snﬂwa re
v"} C ?1:’[‘ ] VIC-20: £170 incl VAT
N
! \\'_'-\. [ - l..\-

ALSQO SOME MEMORY
BANKRUPT SToEK!

Few items only -

EPSON FT/2: ONLY £400 incl VAT

Micro Tantel

Turns your TVinto a Prestel
receiver - or download software
form Prestel with your Apple
ONLY £160incl VAT

Alpha Numeric Tantel

ONLY £200 incl VAT

TWICKENHAM

COMPUTER CENTRE LTD

72 Heath Rd Twickenham Middx TW1 4BW (01-B32 T896/01-891 1612)

PERIPHERALS & SOFTWARE

first come, first SEM‘M

YOUR COMPUTER, SEPTEMBER 1382
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ETREUGEN
the leaders
in ZX games .3;:

Scramble

The high-speed arcade
game. Easily the fastest
available. 32 zones,
thrust and altitude

controls.

Other great ZX programs from Mikro-Gen:
Space Invaders % Breakout % Bomber + Frog
Paxman * Sorcerer's Castle « DeBug (Disassembler/Monitor)

Honcossene min e ONLY £3.95 EACH

fails of the \‘ e of programs mnd add-ars
¥ ES

.I,',”c, Al

30 T 0
Suppliers of Software to Sinclair

VMINGLILEN

24 Agar Crescent Bracknell Berks AG12 2BK Tel: Bracknell (0344) 27317

3 o
hml.u-s.-'f‘ piryabie oMl 160Gt i sk 400 w4t B packing

The sole ZX81 agent for the
Arab World is interested in
software, publications,
add-ons, etc.

Don’t miss this opportunity
— ACT NOW!
Send samp:'es of all you have to:

ATCORMM

F'.CL Box 147, Jeddah,
A Saudi Arabia, Tel: 6604212,
Telex 402 276 Autoram S..J. 4
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BRITAIN'S LARGEST SINGLE
MICRO USER GROUP

FOR
THE

BBC MICRO

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU OWN A BBC MACHINE, OR HAVE ORDERED ONE, OR ARE
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG.
BEEBUG runs a regular magazine devoted exclusively to the BEC
Micro (10 issues per year). Now 36 pages.

Latest news on the BBC project.

What you should know before you order a machine.

Members’ discount scheme on books and hardware.

New program listings, regular advice clinic, and hints and tips pages in gach
iSSue.

April fsswe: 30 Noughts and Crosses, Moon Lander, Ellipse and 30 Surface.
Plus articles on Upgrading to Model B, Making Sounds, and Operating
Systemn Calls.

May Issue; Careers, Bombaer, Chords, Spiral and more.

Plus aricles on Graphics, Writing Games Programs, and Using the
Assembler.

June fssue: Mazetrap, Mini Word Processor, Polygon; plus articles on
Upgrading, The User Part, TV zet and Monitor Review, Graphics Part I,
Mare Assembler Hints, Structuring in BEC Basic, plus BEC Bugs.

July issue (36 pages) Invaders and patchwork programs. Fix for BBC
cassette Bugs, Mode 7 explored, User define Keys, Software reviews, High
res graphics printout, RS423 receive fix.

Membership
6 months £4.90
1 year £8.90

Make cheques to
BEEBUG

and send to
BEEBUG, Dept 4,
374 Wandsworth Rd.,
London, SWS 4TE.

Send £1.00 and A4 SAE
for sample

|Overseas add £1.00 for 6 mths,
£1.50 for 1 year]

ZX-FORTH!

*FULL FIG-79 STANDARD
(NON-DISK)

*FASTER THAN BASIC

*EASIER THAN MACHINE CODE

*SUPPORTS ZX-PRINTER

Forth, for those who are not slready converts, 5 perhaps the closest yet
1o the ultimate all-purpose computer language. |t 15 designed to be fast,
portable and extremely flexible. A FORTH program consists, largely, of
definitions of new FORTH words, enabling a user 10 develop o unique,
application oriented, vocabulary. It is even possible to alier the syntix
to suit your applcation lor just your snde of programl)

*TAPE & DOCUMENTATION . . . £10
GAMES PACKS 1&2

Pack 1 includas: Space Torpedo, Reverse, M/C Life and mare.
Pack 2 includes: Robot chase, Mim, Music, Mini Adventure @1¢.

UTILITIES PACK

Enhance vour BASIC Programs with this set of useful machine code
routines.

GAMES PACKS . . . f6 each

UTILITY PACK . . . 5
***COMING SOON***
PILOT: the educational language

ALL PRICES INCLUDE VAT & P&P
QUALITY STACKABLE CASSETTES

DOussar Lomputational
Paraphermalia

11c HERCIES ROAD -

S
™,

"'9-‘.‘“

UXBRIDGE - MIDDLESEX




s A . 12T e L T L e LT __.__: e R T R A e e e e m T s T e S e s R AR WO . T
i A e e e SN, e S f = : o 5

B =2 __,par'""" : g e A L 1 - ] %

W - _:.g.e""‘ e i - "_\

= = |

! :

‘MORE MEMORY FOR MICROS !
{ook at what we can offer:

VCS 8K VIC - DUO1Tw- ATOM

skram+3siots £G4 4 sakrameny £70 |

add upto 20k RAM +168k ROM R .

& ene brogupsracesic VOR 20 VIC DRC o PET |
néﬁknn the%keu £36 4aK-£24, Ekmurament es5 64K-£80 128K"£13q

’ .
=4

k- r_’.‘g‘
:

5%

Tl'-'ISBD V.GENIE I..II(‘ICJ"I.
32K add on RAM £46 '_ 32K add on RAM EGQ

FOR A FREE BROCHURE, RING LINDA OR

¥ SUE ON SOUTHEND (0702) 613081 2
] Tl FORCREDIT CARD ORDERS, RING JACKIE
OR PAM ON SOUTHEND tomemm« i

CHEQUES AND P.0.s TO: #

AUDIO-COMPUTE’RS

87 BOURNEMOUTH PARK ROAD, |
SOUTHEND ON SEA - ESSEX 355 2JJ

ALL PRICES INCLUDE V.AT. AND PDSTAGI

5K — exceptional low 651}( £ Eprom programmer & :
bvar consumption — £44.90 user.port — only £?9 TELEX 985337 G AUDCOM : )!

h“‘doQt the. above p‘l'oducts for ZX81 to fit your new Sgectruqn for just £5 Extra. A THADEMAHK DF SOLIDISK LTD%
<o 1_*‘_,,_..\_“ 5\. ri e 5 J' S l‘ 5 B e ; v"'-




Spectrum Software

MISSILE COMMANDER AND LUNAR LANDER

Missle Commander: defend your city against ICBM's
streaming from the heavens, causing a series of mutlicoloured,
noisey explosions. You must also deal with marauding enemy
bombers. There are 10 skill levels, and/or on screen score,
Lunar Lander: falling towards the lunar surface your lander
must be brought to a safe halt on the green moon. A new
surface is generated on each run,

PRICE: £5.00

POLECAT AND BREAKOUT

Polecat: A completely original and ingenious maze program in
which you are a rabbit and the computer is a Polecat. The
action takes place in one of over a million underground mazes.
The plot involves the rabbit collecting carrots and bringing
them back to his burrow whilst avoiding the attention of the
ravenous Polecat.

Breakout: See if you can bombard the wall until it falls,
trying to keep the ball in motion.
PRICE: £5.00

ZX VIDEO GAMES

This latest package of software to be released must surely be the most amazing
available in the workd. It fedtires on one cassette all the fast action maching
code garmes that other companies would sedl for £5.00 cach, but we are abla to
brng you alf the foliewing Machine Code Arcade games for that price. Not anby
are they excelfent value for money but they are of the finest quality available for
the ZXB1. ZXVG contains:

UFO BOMBER

-

YOUR SOFTWARE
WANTED NOW

WE PAY AUTHORS THE BEST
RATES FOR THE BEST
SOFTWARE.

BOMBER AND FRUIT MACHINE

Bomber: This fast-action game involves the destruction of
cities quickly before you crash into the buildings.

Fruit Machine: Similar to the familiar one-armed bandit, with
very realist graphics.

PRICE: £5.00

CRAZY RACE AND SUBHUNT

Crazy Race: You are driving around a racing track. How many
obstacles can you run over before you crash?

Subhunt: You are a helicopter pilot firing down at submarines,
destroying them before they destroy you.

PRICE: £5.00

Software

ZX BUSINESS SYSTEM

Mow installed in many businesses, comes with PURCHASE, SALES LEDGER
for 100+ entries per week, does daybook analysis, VAT incl. and excl.. tofals,
password protection plus many more excellent features. You also geta STOCK
CONTROL. MAIL LIST and PHONEBOOK. Easy 10 use, desigred 10; averyday
small businessas, Includes instruction book and tape. £17.00 incl. VAT,

And does the job of systems costing hundreds ot pounds.

16K PACK 123

terfain, You drop smart bombs and can straffe with your gun that fires
streaming laser shells. This game is completely addictive, and gves you on
screen and Hi scones.

SPACE INVADERS

crawling invaders, defences that crumble as theyl are hit, UFO's for extra
scores, Onscresn scoring and Hi scoves. This game is brilliant!

GALAXIANS

Wave after wave of sweeping invaders drop their bombs at you, Your onby
hope i= 1o dodge and destroy them, This is a most addictive game, and we
Quaraniee that this game will make your ZX81 really come to ife.

This game pack contains some other exciting machine code games, but you'll
have 10 get @ copy to find out what thay are|

We absclutely gusranteg that this will be the best value pack of video games
software you have ever had, for quantity and quality. To make sure, just ask
somecne wha has had this pack, enquire at your local computer shop, or send
off for it 1o us.

NEW SHOWROOM NOW OPEN

830, HYDE RD, GORTON, MANCHESTER.
MAIL ORDER DEPT TO CONTROL TECHNOLOGY
39, GLOUCESTER RD, GEE CROSS, HYDE,

GHE%‘I} RE SK14 SJE

1061-368
ALL PRICES INCLUD

You are on a mission to destioy enemy fuel purps and insiallations, eight : :
dirgetions of movement through caves, fuel dumps and over rocky funar :1;“1-‘#‘:&%'5%?!““& aguf'
must bring planes into land; INVADERS SELFPLA
friends’ and relatives numbers on cassette, COMPUTER DATING, wio will it
pick for you and those around you for a laugh. ADVENTURE ATLAN
may become
LANGUAGE TRANSLATOR: translates any European language to any cther,
This & not our “version”, this is just like the real_thing, with four Types of ﬁ\%}"ggg*fﬂf}rggdlﬂ mD?AI?Gﬁ‘
BATTLESHIPS, nautical naval bartle at ho
beat a microelectroic

see if you can miind.
THIS MASSIVE PACK OF SOFTWARE IS ONLY £5.00

I

imated radar screen of busy airport shown. You
Y. PHONEBOO * — keep

JTi(?: you
fich or margoned forever. BREAKOUT: SQUASH:

and football pools with you 234
S computer chequers, with kings.
me. MASTERMIND: brain teaser,

Please send me as soon as possible the following:
O £

'Il
I
i
o= £ .
| enclose a Cheque/P.0. for the total B
NAME :
ADDRESS i
i
i

POSTCODE_____ .

?
‘.
|




