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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 cormplete Genie System.

Firstly there is the The supreme advantage of the Genie I systemis
e ' v its compatibility with the TRS 80, which means

E A R g W . S S that literally 1000’s of pre-recorded programs are

whichimmediately expands your already available, just waiting to be plugged into

Genie's capacity to 32K RAM, and your Genie!

upto 48K RAM if required. It can_ : . 2 G
be connected toddiskdrives.a - Ihe recent improvements in the Genie system,

printer, RS232 interface or S100 : mcluding Extended Basic, sound umt and

s Macning i3 = & MTid e Ne 1616
system for the committed hobby‘lst and an
excellent agd easy- -to-use educational tool.

Then there is the

a compact unit with 80 column, 5 x

T matrix print-out, which connects e ) SPECIAL TEC&_L GENIE

to your Genie through the

Expander, or via the Paralle] r HOT - LINE ON 0629 4995

Printer Interface. for all your technical advice and eervice back-up on any
’ aspect of the Genie system direct from the experis!

The & r—-—--——---———‘

gives PO greater storage Please send me FREE, 16 page colour brochure on the
capacity and full random access [ | Genie Computer System. I enclose 25p postage.
file handhing, with the option of

double-density through a [ Name__
special adapter.
] New Dual Disk Drive i Acdrass =
now available! : l SN . =i nds R P

YC-82

127 NMinnitaT _. | Chesterfield Road,

smistityouwart ottt reno | [N |1\ ) Demoyive 4 1
peace’l B = sl siivmn seee Telephone: 0620 4995.

Available in B& W or greentube. | i SE-5t Telex: 377482 Lowlec G.
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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. Bur to be able 1o
drop so far so quickly the machines at the lowest end of the price range have had 10
jettison all unnecessary weight. In the name of price-streamlining, full sound facilities are
often nudged through the escape-hatch at an early stage.

As a result we have the Spectrum, which seems to 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. Yer until now low-cost computing has
neglected everything from music, through synthetic speech to voice 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 until 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 casily 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 that 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 pronunciation
and inflection. Music must be the most obviously neglected area — the chips exist and a
small piano-format keyboard could be offered with most micros for little extra cost. It
would be easier to connect than a joystick.

Tomorrow’s computer buffs will be mystified that manufacturers only turned 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 it. ®




—— ——— AUTOMATIC TAPE CONTROLLER
| ZX 99  roR 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 1, L
drives, controlled by USR statements or commands. Now on Iy 2t

®RS232C INTERFACE
The Z2X99 has an R5232C output allowing connection with £49 ~ 95
any such printer using the full ASCllcharacter 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 to ASCII Also following soon:

for the RS232C output. * Stock Control (October)

There is an extension board on the rear to plug in your RAM 2 Saln_ﬁ Ledger (November) * Debtors Ledg__er
pack (larger than 16K if required). The unit is supplied with * Business Accounts * Tax Accounting
one special tape drive lead, more are available at £1 each, Dept. YC5 Data — Assette, 44 Shroton Street,

London NW1 6UG. 01-258 0409

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

Tested with ZX81, Acorn, BEC, Dragon etc. etc.

data-assettes

Features: Din, Ear, Mic, and Remote sockets,

44, Shroton Street Tape Counter, Tone Control, Built-in Mic.,

London NW1 :
Tei 01-758 0409 Autoston Batterv/mains, Recommended by

Acorn for use with EBC computer.

RS . el B ® STAR DP8480

RS232C (SERIAL) £285plus £6
Securicor delivery
CENTRONICS (PARALLEL) £265
plus £6 Securicor delivery

This professionsl printer works with almost any

‘\ computer with very good upper and lower case
Y typeface. ® 80 col idth (10 ) IZ,UDU SHEETS DF
: column widt et er
® Bi-directional I pap PRINTER PAPER
h Double — £5,99 (holds 64 tapes or 40 in cases)

@ Switchable — Tractor or Friction Feed

| @ B0 chrs. per second £19.50 plus £3.50 p&p.
@®E690 REVOLVING CASSETTE RACK

Single — £2.99 (holds 32 tapes or 20 in cases)

Treble — £8.99 {hoids 96 tapes or 60 in cases)
Quad — €11.99 (holds 128 tapes or 80 in cases)
All plus £1 p&p
L — - ] E— = S S - [ [ -
ORDER FORM  Dept YC5 Data — Assette, 44 Shroton Strest,
London MW1 6UG. 01-258 0409

®BBC CASSETTE LEAD

7 pin plug to two 3.5mm plugs and one 2.5mm plug.
Only £2inc. P & P,

Other leads available — please telephone.

Code ltem No. Price PEP Total

COMPUTER CASSETTES I

High quality, screw assembled cassettes supplied |

with library boxes. Any lengths available.

i
b
C5-35p C10—-37p C12- 38p == i
L
f

C15 -39 C20 - 41p C25 - 43p 2 Chegues/PO made payable to Storkrose Lid
C30 — 44p l =Y = Chargemy Access/Visa Mo, . .....coonnacannanns-

SEL-b—

P&F 10% (min. charge £1.50) Signed Mame
I Address

_—-l_-—----——- — = e
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Softvware for all

72 NORTH STREET, ROMFORD, ESSEX. TEL 0708 60725

Announce the launch of their range of B B @ programs |

For Model B only. Grand Prix

Time Trials around our race track.

o

B == , !ncludes computer controlled car
i to hinder your progress.
= " 9 levels of difficulty. 55,95

€ ..o GHISTTHEE
For Model B only.

Our own version of this popular Arcade game.

With colour & sound. 56_95

BEEETREN gy igem °
For Model A or B, real time Tl @ )

advanced Startrek Game.
Extra facilities include “probe satellites”,
“"damage reports’’ & "on-board computer”’.

‘ i

—

£795

9 levels of difficulty.
Cobra/Robo-Swamp 5 &
For Model A or B (please state i (
version required). Two addictive g

-y f -
hZ

J.R.

For Model B only. Two player game,
features include exploration, drilling,

employment and
£6.95

insomniacs delight!
== For Model A or B

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

to 300 complete records sg 95

in memory (Model B).

£6.95 graphic games —
JHTHEASE

INMUHDERS

For Model A or B. Classic Arcade

Price Wars.
game. With colour and sound.
£6.95 . H H

Character Generator ==

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

54'95 in graph form. P

e
Progrdmm We are looking for good
— quality programs covering games,

utilities and education. We pay excellent royalty
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 service.O

r

- "’1 la -
Paralander "'/ =21 >
For unexpanded model,graphics <N L}'@h
and sound are incorporated into =
this absorbing battle between you-

(the dare-devil)-and the elements.

A 450

ZX Spectrum
Hiszssemblzr

54'00 Useful Utility Programme.

Fits in 16K.

Attention
Dragon Owners!
Software Coming Soon!

! Plaase serd me - Add £1 p&p per order. \

s e R R W -l o |
i i
j |
' v i LS I
| | enclose Cheque/P.0. for - £ |
I :::;tslfzf:::ﬂt:rurd Mo ['l [ [_ I
I Name _ t
I Address I
I e e e S S R A e I
| It

Make cheques/P.0. payable to: SOFTWARE FOR ALL
[ 72 North Street, Romford, Essex. !:! l
Tel: Romford (0708) 60725 — J

o |
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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 COIOI.II' computer Introduction to BASIC Cassettes

Part 1 (ACSTM) £14.95
L — T P Part 2 [ACSEN) £14.95

Joysticks and Paddles:

Single Joystick (ACSaH)  €7.50
Pair of Joysticks (AC37S) E£13.95
| Le Stick (AC45Y) £24.95
Pair of Paddies (AC30H) £13.95
Programming Aid Cartridges

Super Expander: 3K RAM and Hi-res graphics

I-'lr:.-fl-:,_ii 53-195-
Programming Aid: Additignal commands,
funclion Key programming elc

H H {ACS5K)  £34.85
GOI.Ild be YOI.II'S thls week 'or IHSt Machine Code Monitor (ACS6L) £34.95
£ 1 9-99 down' Game Programs
- - £ 1 99 99 rovophlinty bt (AC59P)  £19.95
W Wy | L) o 1 o
Cash price and total credit price o e | Surpeleuike . e fo
Jelly Monsiers carindge  (AGB25) £19.95
VIC20 Disk Drive:  [AFS0E) E396.00 Alien Carridge (ACB3T) E19.95
VIC 20 ACCESSORIES: 170K storage on standard single-density Super Lander Cartridge  [AC64U)  £19.95
single-sided. soft-sectored tloppy disks Road Race Carlridge (ACBSV)  £19.95
_ e ; Rat Race Cartridge (ACGEW) £19.95
C2N Cassette Unit (AF48C) £44.85 ;(d;ﬂ:ﬂn RAM i:artrldg_:’lr:_r . Blitz Cassetlte 9 (ACBTX) £4.099
] (AFESTE)
VIC20 Printer: (AF490) £230.00 8K RAM {AF52G) r“ o5 Books About VIC
80 characters per ling, 30 characlers per 16K BAM (AES3H) E74.55 Learn Programming on T :
second, tracior feed, full aiphanumerics and - 1he VIL WASL))  £2.50
graphics, double size character Memory Expansion Board: VIC Revealed (WA32K)  £11.50
6 ports lor plug-in cartridg 3es VIC Programmers
(AF54J) E£125.95 Reference Guide (WA33L) £16.5

6 YOUR COMPUTER, SEPTEMBER 1382




4 Consoles available:

Atari400 with 16K RAM (AF36P) £249.95
Atari400 with48K RAM (AF37S) £319.00
Atari 800 with 16K RAM (AF02C) £499.00
Atari800 with48K RAM (AF55K) £590.00

Lots of other hardware: 16K RAM Module (AFOBJ)  E55.00
Cassette Recorder (AF28F)  £50.00 48K RAM Module (AF44X) £125.35
Disk Drive (AFDBG) £290.95 48K Upgrade for 400 (AF45Y) €75.00
Thermal Priner (AFO4E) £265.00 Floppy Disk (YX87U)  £2.50
Printer Interface for 400  (AF41U) £50.95 Le Stick (AC45Y) £24.95
Printer Interface for 800  (AF42V) £59.95 Joystick Controllers (AC37S)  £13.95
Interface Module (AF29G) £135.00 For lull details ask for our hardware leaflat
Versawriler (AF43W) E£169.00 (XH54J) SAE appraciated

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

l.:hnlntuu Cames BOSSK) £ . ;
. 1K “'J'] Sl £ 17 'l.
- ol X ! _.' W e O - i B AL
& Business lrnguml i 8K f1e |
Pty : : e
FTOCELE0 e
5 a8 i Seer
1'; B2 -, . lﬂ!lﬂ.ﬂlmg; d -\ "'. i
: ETES Atanis ROSOE) £33 58
_ k(8 Astelos £ Boggers (3} A £
' B i Utilities
1 K-8l il L i 2 ( '-.I
: - M o FE ¥
“.‘. -1 & 1 £ I 5
Ew 5 B A = = -
[ + - .
E £ (VLZE
G- [YLIEMYG B985 Ehet ik ik P
O 3 (vL2% 21295 Music Programs
Home Game Programs I' ¢ Compase
Eurspe ,Lﬁ nes-& R R Itwpnider Iana L= 18 ; Computer Languages
g v bt o s o e '-.-'.-J-' L Chpsee atirns Syrsteem A +
Learn Programming R L L 164 -re01ta) £10/9 0s Fortt
e i B3 meming o 8 e il o LAY e ... 18 Ff i - :
; s H (k]
- b ¢ freeernd 1L B h
de Grapl ‘ y = Syslem BK . (B0 3
¥ LTI fali D SR T o
- m, {0 £
Ul YGE L= -
Send sae now for our new soliware leallet with delails of all the above programs. Order As XH52G — Issue 2.

Subscribe now to Amenca’s leading Atari-only magazing — Analog — 6 issues per year lor just €9 .00, Order as GG24B Home Programs:

i Arcade Games: VigeoEase E-16K-(BOT2P) £24.50

New titles this month 039K (BOBBAY. €245
l-'!lrrl Fr-ugrlmmmg T Cenhipede £-16% - (BOTOM) £20.95 EQT’H"."‘"“""’“[ 19K -1B0T4R} £59.95
nvitation 1o Programimeng ; -.’. 16K - [BOGTX) £22.95 Pac-Man E-16K-(BOTIN) £29.95 oort aipbiasis gar TEM IBOTEEY £70 0
rvitat oProgramm ':l -16K- (BOBBY) E£22 95 K-BazyShoot Gl E -y'.p' E-':}'.::"T £29 G- o v .
Business Programs; _':"'3“'-'*-""-"|' D-32K-(BO7T)) £22.85 =

Personal Financi 1g host Hunbes C-16¥-(BOB4U) £24.50 D-32K-{B0730) £39.95

Managament r" 12K ml:r ! :'.'.G ';:‘, Galactc Chase [}325(.,5(]131‘-1;;. £19.95 \ e IBOTEH CE10
Marigageand Loan -16K-(80 Galactic Chase C-16K-(BOB2S) £16.95

Maplin Electronic Supplies Ltd monstrations

P.O. Box 3, Rayleigh, Essex. a?:l-lf shops ““;’Iﬂun at
Tel: Southend (0702) et Yong S Hismmarsmith W6
552911/554155. 159187 et 01,748 0%t on Ses.

THos
or at 284 London He 5, 554“‘3'“

Nole Oroer codes shown in brackets Prices comect af brmer of oeng 10 Déads (Errges excluded
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of popular home computers.

because our bulk buying power ensures
item advertised and in stock at any other retailer at a better price than us,

- no hidden 15% to suddenly uplift

compare with our competitors.
; and Access as well as our own Spectrum Charge Card.

product ‘know-how' is crucia customer. In every one of our centres there are
ripeies by the mﬂm:t;l:iﬁtzsh:tum themselves. So we know what we are

: : 3
nmmmﬂm.uducﬁngmemmplﬂew.ﬁnda
ﬂm“:eﬁmeifsmth:stamaﬁernfﬁmplyhanﬁnuwerahu:m

figure i 1 j i to you.
i service includes ‘hands on’ experience that we can pass on
:a;i:atl:sd for. Our own Spectrum Service Centres will insure that should your

i nties
machine ‘go down’ we will get it up and running as quickly as possible. We can also offer extended warra
Securicor for despatch to anywhere in the British Isles.

benefits to you.

We guarantee if you find an

we will match that price.

You will see we quote our prices both including and excluding VAT

r bill but also making our prices easier t
% To ease payment we accept Barclaycard
Longer term credit terms are also available.

personnel who have been trained
talking about on the products we

understand the equipment to suit his or her

lea on your own to
mp:ﬂnrsﬂuumism

al reasonable prices.

When it comes to mail order delivery we use

i local shop at the time of ordering.
i ice is . Further details are availabie from your eofo
mmmﬁmmfmmmmm centre carries every advertised item,
mmmﬁummm our central warehouse. If you have any difficulty, please telephone

Spectrum GEE;}:;E;E& of Spectrum (UK) Ltd - Britain's largest photographic
retailing group.

Spectrum is a new, rapidly expanding group of independent retailers who specialise in selling a range

group policy is simple: I ten on price and 'know-how’ We can make this claim
=5 = i :g ::ﬁctegm tf:ym:l the best prices and then can pass on the

Dieveloped by the Company
tameus for its TV and arcade
Games the Alari Compaters have
supert ealawr graphic i and
Tacikties tor the manipatation of
Ihﬂlh“ﬂumm_

I bt “player-missite

£249.90 INC.VAT

Wraphics” enable the user by

Eompose GAMes o very proles sinnal standar
can be made 1o prodece any characier the ug
mm:lmﬂmmuhmrimm to enable
Uhese wnigue leatures There sre oyer 200 programma ble colours 3nd
Tomes and 3 wide range of programmable 3ounds,

Plug 3 “BASIC® cartridge in and you have s comprehensive

compuler,
ALFRETON BASINGSTOKE
Gerden Hyrwasd Fabers
B30T Mugh Street 213 Market Place
Altreton Derbyshie Bazimgstoke
Tel OTT38I20M Hants
ASHEORD Tel. 0336 22079
Ashford Computer Centry RIRMING HAM
1 Station Regd Sherwegay
Clarenden Parace Great Westesn Arcade
Raklond Maddlerer Bemungham ?
Tel 07842 24055 Tel 01 236 T2
Bsusen suAdroRD
28 -32 Bt Wtk Photonae
Town Centre 18 Cheagside
Banddsn Bradtord BO1 &8
Esvex Whes1 Yorkshing
Tel (268 16376 Ted: 07 T4 308558

g3, Any key on the keybasrd
ef withes on he sereen. Atari

C T Electromics

Tel’ 037 44TED

GLASGOW
Vichor M (g
380 Argryle Street
Glasgow 52
Ted D41 70 8958

GLHLDFORD

23 5wan Lase
B-77 High ST Micade
Sunvey GUI4ED
el Q4B3 3EmS

Tel: D25 77468

Ted- D632 327451

The model 400 has 16K of RAM and 3 touch seasitive keyboard.
The 800 model ks 3 mm:wmnﬂumu.
memary which iz ser expandable to 45K, Add disk drives {up b d)
and a printer and vou have s syttem of sdeausts o GF BUSINEST LS,
EXCVAT | INC wAT
ATAR] 800 16K COMPUTER (EXPANDABLE) E44 0 | E499.90
ATARI 490 PROGRAM RECORDER L4348 | £5000
ATAR 510 DiSK DRIVE LXB0BY |£29995
ATARI BZ7 THERBMAL PRINTER E230 43 | £264.99
ATARI B850 INTERFACE FOR DOT MATRI PRINTER £y |£13459
ATARI 05K FRAM EXPANSION FOR 800 L5 57 | 16499
ATAR] GAMES PADDLES {PAIR) L1213 | £13.9%
ATARI GAMES JOYSTICKS (PAIR) £1213 | £1395
ATARI THERMAL PRINT PAFER (Z ROLLS) L3146 E4.00
HIHIBLMDISIEIIESHJ- E11.81 E15.89
SOFTWARE
INVITATION TO PROGRAMMING () £1387 | g15.95
INVITATION T0 PROGRAMMING (3) £19685 | Er2es
COMNVERSATIONAL FRENCH £MT4 | £3005
CONVERSATIOMAL GERMAN EMT | £39.095
CONVERSATIONAL ITALIAN £3474 | £39.95
CONVERSATIOMAL SPANISH E3T4 | £39.95
MIUSIC COMPOSER £31.26 | £3585
TOUCH TYPING E138T | £15.95
ASTERDIDS 504 | £2995
MISSILE COMMAND L3504 | £20495
PACKMAN ERE | £2995
SIPACE INVADERS L6 | £2905
STAR RAIDERS . E2604 | £2985
SUPER BREAK-OUT £21.30 | £24.50
VIDED EASEL £2130 | £24.50
COMPUTER CHESS 213 | £34.50
GRAPHIT E1213 | £1285
WORD PROCESSOR (DISK) 8691 | 199.95
ASSEMBLY EDITOR £3474 | £3995
DE-RE ATARI EV7.00;) NoWAT
RARROW LONDON SE5 MIDDLESBROUGH
Camera st Squre Deal MeKenns & Brown
{Macro Computer 375 Footucray Maad 150 Linthoipe Rosd
Owrzaga) New Eitham Mrddlezirgugh
T4 51 Ann's Road Landonr SE9 Tel: DB&2 248745
Harow Meddleses  Tel: 01 RS9 1515 NEWCASTLE
Tel 01427 5459 LONDON W11 Totners.
Electroleryre 29-31 High Friary
m?“t:_ 120 Motting Hil Gade Eidon Square
:‘E-‘ll‘f':r’ﬂ“-ﬁ-l-ﬂ Landon W Newcaitle
Hatliold Horts fel- 01 221 1024 Tei- 0637 6129G)
MACCLESFIELD MEWCASTLE DN TYNE
Thee Model Shap LEFDS Camesa & Compater Hewcautie Camery
Bazi K Blmgh Centre & Computer Mart
4 Lower Braggate TR Ml Street 16 Norhombierigng
Loeds W ¥orkshee  Macciefseld Court
el 0537 45445 Cheshure Newcasfie o0 dyne

(i e .
e T A T R S

-

o s T el e

Thee VIC 20 really is
eXtraoidinary value for money.
it does s moch for so fitthe.

I's fully expangable 1o
2TVl wner RAM, has 3 fall
Plugs srasght into your home TY

COMMODORE VIC 20

£199.99 INC.VAT

Micro soft ‘BASIC is stundard bet addiona] machume

mhmmh-mhﬂtkllniﬂﬂu
dmm:lnm--bmumnnﬂug-u.
Mﬁmﬂﬁmm“ﬂhhmﬂ

availablie o farther expand your use
and enjayment.

VIC CIN cassete unit

¥IC Printer (plain paper, tractar)
VIC Single flappy disc drive ($'a")
3K RAM expansion cartridge

8K RAM expansion cartidpe

15K RAM ezpansion cartridge
Super eapander M Res canndge
Joystick

Games paddles (pair)

EAMES

Programmers A cartrivge
Machine Cade Moniter carrge
Introductaon to Basic (1)
Avenger (ROM)

“Stas Battle” (RGA

“Jelty Monsters™ (ROM)

“Super Lander” (ROM)

“Road Race™ (ROM)

“Rat Race™ (ROM)

“Bliz” cassette

Learn Computer Programming with the
Commodare VIC .

VIC Revealed

VIC 20 Programmers Aelerence Guids

VIC Computing Magazine

SANYD

Slom 36 Cazsetie Recorder (for wie with Nascom)
CTT 3106 1~ Colowr TV St

ACCUTRAK

012 Cassettes

Sngle sided, double density diks (lor
Commaodare, Atari, Apple, Tandy gic )
Double sided, double denmty detes (lar Sharp
04 Sopeibrain)

Single sided, doubde demsity double track
disks (for Nascom snd Commaodose BOSD)
Duik Bank inferdoctng cazes for deshettes
Desk head cleaner -
Single part 1™ x 9%~ printes paper, box of
300 sheets

MOTTINGHAM WALLINETON

Lamea Compuiers Surmey Megio Systems Lid
EXN Trinedy Walk 53 Woedcots Rosd
Nattrgham Walhaigaon

Tel: 0602 47932 Swrrey

READING Tiel: 01647 5838

e Sausiders WATFORD

Computer Centre SRS Mecrazyrhems | td
8 Yoeld Hall Plyce 24 The Parade
Repdng High Street

Beiks Watford

Ted: 0734 58079 Herts

TEDDINGTON Fel 0923 26802
“Andriws” WEST BROMWICH

45 Broad Street Beil § Jones
Teddangion 19 ODueens Sguare
Medfesez West Brosmanch

Rel: 1977 4706 Tel- 0N 5530870

Prince PCH - 12 Green Manitor.  SPECIAL PRICE

EXCVAT | INC VAT
£3908 | £4495
£7000 |£230.00
£344.35 (£396.00
2504 | £79.95
£3908 | 4485
£6517 | £74.95
D03 | £34.95 |
5 57 £1.50
£11.74 | £12.50
|
£3039 | £34.95
2039 | £34.95 |
£1300 | £14.95 |
1735 | £19.95 I
1735 | £19.85
£17.35 | £19.95 |
£1735 | £19.95
£1735 | £19.95 |
0ras | mees ||
anM E4.59
E1.95 | WoWAT
£10.00 | WeWaAT
E14.85 | MoWAT
£0.95 |

£2604 | £2995
19996 |£779.95
ED 43 £0.50
£1.70 | £185
287 £330 1
£13 | £285
B39 £4.50
£1300 | £14.95
£1039 | £10.9%

WIBAN
‘Wildeng Ltd
11 Mgyt 52

Wigan
Lamcs

Ted: (0947 44387

WOKING
Haspers

1-73 Commercial Way
Wizhng

Sumey

Tel: DABEZ G061

WORCESTER
Bawad Waring

1 Mgrmmon Hoyse

Lid




The Nascom i3 2 THE mu
British el Bualt e a
e SPECIAL EDITION
ol the fast h [ o ]
Iﬁiﬁi;ﬂ::fﬂ:‘tm; S AU UK
some five yEars ago. -

ince then, it ha
Hlidts'::hpd into a:-e £494 44 INC. ”ﬁT

af the most powerful and expandable systems around.

It can have up lo 206X anboard memory, combined
with supert colour graphics, disk drives. printers and various
mpul! output facilities can be added

Such is the versatility af this micra that it has been
adopted lor numerous commercial applications including
batel booking systems, blood grouping, weaponry and
satellite tracking

Previously looked upon 35 2 machine lor the
knowledgeable hobbyist only Spectrum now bring you the
opportunity to embark upon this remarkable sphere of
computing n the easiest possible way. A ready to plug in
and use “SPECIAL EDITION" Nascom programmable in
maching code or BASIC is now available from us.

I you are serious aboul computing the ‘SPECIAL EDITION'
is your starter pack. The imitial machine provides 8K of
memory but 3 simple plug in board upgrades your
computer la 56K,

Spectrum Computer Centres
operate on an exclusive area

[ i ut our
| if you would like to know more abo
gﬂr:uspaﬂnt‘;gt Mike Stem or Alan Warren now on

(07 27) Spectm () Limited, U2

grirash Trptng Fl0e
» Lptemore Road 51 AR Hift.

Prices comect at time

= =T

EXCVAT § INCWAT
THE NASCOM 'SPECIAL EDITION' : | £429.95 |£404.44
*SPECIAL EDITION' 48K RAM BOARD £13000 |£149.50

of going to press. E.&0.E

uselul 3INORS OVET the
previous models.

A full ine up of peripherals
Turther add o the ver-
satility of this machine
INCLUDES £75 OF FREE
SOFTWARE

The MZBOA k= the mewcomer to the Sharp range
with the serious user very mech in mind in the design.

A complete stand-alone 48K system incorporating
a profiled typewnter keyboard with numenc pad and a 97

green display screen. The “BASIC™ conlains 2 number of very

SHARP MZB0A

£548.99 INC.VAT |

SHARP PERIPHERALS FOR MZBOA

¥ Twin Nappy desk wmt [547)

% Sangle Hoppy disk wnit

¥ Floppy disk interface card

% Foppy desk cabla

* Mayter dakette and manual

¥ B0 col prnter inc. cable, /0 card and SOM

% B0 col frectios peiniter, 170 card aad ROM

3 137 col primteg ing. cable. 0 card and ROM

* Expantion yest (teguared o doak derve and/
of printer)

W Univeryal interface card

% Assembles taget and manual

* FDOS

& MLZBOK to MZBOA converte! tape

imterface of printer/catsetle mteriace

PCIZT Compaler
PCYIT Cassette interiace

EXC VAT

.| E550.00

£400.00
E100.00
£24 00
£31.00
£415.00
L4T5.00
EB4500

£100 D0
E4500
4200
E8500
£10.00

5500
£

IMC WAT
E6T8.50
E450.00
L115.00

£27.50

E35.66
EATT.25
E546.25
E8TL.75

£113.00
5175
£40.30
E97.75
£11.50

Hand held computers from Sharp give you & pocket genaus al your
command. We seil the well established PCIZI1 and the new 1500

The PCI2T packs kigh performance functions with Basic ianguage
mio 8 5, compact body You cia extend your PCIZH with a cansetie

The rew PC 1500 takes techaology close to persons! computer ablity
3 compact body s 16K bytes of ROM and 35K bytes of RAM With
extended dphs bavic numenc. You cin then go further with the 4K or BE
RAM upgrades. Theve’s alvo, for the farst tame m hand held computees, &
Towor colour graghes prates or 3 combaned prnter and caztette sterlace

ET4TS
£12.95

Here are just a tew 1o whel your appetite.
CP/M Hanobook

DORT

Programming the I80

Programemang the 6502

Your First Com r

BASIC Hanchook (2nd editon)

&-Z of Compoter Games

Atari Bawc

Bagic “BASIC

BASIC Computer Gemes

BASIC Computer Programs for Besiness (VOL 1)

‘We stock am exiensive range of beoks to help you.

E11.50
£9.55
£11.95
E10.75
£1.75
E14.85
£5.60
£5.93
£9.95
E6.95
£8.55

SPEC

COMPUTER GROUP

NO VAT ON BODKS

EXCVAT | (o WAr
PCIZN Cassedie and prnfer migrdace R | 8995
PC 1500 Computed LUr T |£169.95
PC 1500 Pristed/ castetts mter soe (13039 [£149.95
PE 1500 4K AAM ypgrade f4343 | E4085
SHARP PERIPHERALS FOR M7BOK
u Tovies Moppy deck il (514 ™) Bchodeng U0 cod, [rm? 43 |I80T BE
drikeme, mumgsl oned Cable 3RS |EARSTS
% Dot matrix prinder :
* Fapanugn mierlace (requned lor efther /both zbowe) | 59600 |E110.40
* Machne code linguage tape and maneal £1757 | £eTe
#* Assembler tapes and manuasi E3600 | £41.40
* Basa compaler 4000 | L4500
* Pascal L4000 | C46 DO
* Double precoion basic EXMDD | L4

§ Justarriving very limited

guantities of the ‘Magic’

DRAGON 32K
COMPUTER

Sensational Value at

£173.48

| £199.50 mc.war

Also the first of the Cartridges from

Ll BE we.wr |

Cassettes from

~ £7.95 mc. w1

tam




EVERY THING

SPECTRUM
OFFER...PLUS

EXC VAT INC VAT
Mascom 3 48K

We have in :.l;-:_'uv:l-.:'r\-t{n'.qungnﬂnrrl ':f-"'“ﬂ%r“’" E499.00 £573.85
by Spectrum Blascom RAM B 16K

The M7 A0 and 2 full range | Board (kit) £80.00 £92.00
o peripherals Mascom RAM B 16K

Board (built) E100.00 £E115.00
Additional 16K RAM E15.00 EI1T7.25
APPLE Additional JIK RAM  £30.00 £34.50
i — .| K Adgd-onMemory Board I
Applell and Il Computer Systems in for “Special Edinios” £130.00 £149.50
stock and we 3re an authariied Service 'O Board (kit E45.00 £%1.75
Centre for Apple PIO Option £12.00 £13.80
Wr;rl:n.n-zp;:cm:r-ddr:lrr | CTC f:'p'l!"':lﬁ £14.00 i:'lﬁ n
l.-_-,rjgrmar‘.".'!lu'.nnm-:l-}riumt Uaa‘.’ G}ﬁ':l"- f_‘ '3 :||"' 513 40
Nascom Single Duk
NASCOM Drive inc FOC Card _ £470.00 £540.50
e 2 e g Ly 2T INC Y STOP PRESS!
Mascom J (kit) Mo vier -
£225 00 £258.75 Scoop purchase of
Mateom 2 (built) Mo user RAM manufacturers final stock.
v et £185.00£327.75 | |NASCOM IMP Printer complete
MNascorm Power Supply (kit)
Excon Ab3% I with 'IMPRINT' ROM.
MNascom Micro-ed 8K Computer Previously £325 plus VAT.
E179.00 £458.85
Mastom “Special Edition™ : Now £199.95 exc. VAT.
8K, Computer £429.95 £494.44 £229.95 inc. VAT.

SRS MICROSYSTEMS

94 The Parade, High Street, Watford, Herrs,
Telephone (0923) 26602,

YOU'LL VALUE OQUR EXPEHJENCLTDU‘LL
VALUE QUR PRICES. FREE SECURICOR DE
LIVERY OR FO5T ON ORDERS OVER K 5q"

Keen prives bred knraipdpratie 10 have created 5 need fon bpges an i

raiow il alE] o Wiitlord, Ascein B B e

g puni e 358 Pt Saiharpe svailabie. § Ll.._.

| Keyboard with
eemsmm—y Electronics

'F'*-.f-:lrrn-mgr.\"-

i = TR, 1
A full-size, full-travel 43key keyboard that's simple to add to your ZXB1 and
requires no soldermg in the ZX81.
single key selections making entry far easer.

[ ] i

Complete with the electronics to make “Shift Lock”, “Function”, and “Graphics 2
Powered from 2XB1's own standard power supply —with special adaptor supplied.
Two-colour print for key caps.

Amazing low price only £19.95 incl. VAT and carnage. Order As LW72P

Full details in the June 1982 issue of “Blectronics - The Mapiin Magazne™ on sale
at all good newsagents price B0p. In case of difficulty send 60p to address below,
or £2.40 for annual subscription (4 issues)

INTIRIPLLIITN < cceromc suppos e

P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 5562911
Retail shops at

159 King S51., Hammersmith, London W6, Tel 01-74B 0926

2Ba L;\ﬂﬂﬂn Road, Westchiff-on-Sea, Essex, Tel (0702) 554000

Lynton Square, Perry Barr, Brmungham. Tel: (021) 356 7292

[Shops closed Mondays). All mail to Rayleigh address

PSS _

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

7y SOFTWARE 4Lz

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
to give unbelievably good results — a brilliant package — highly
PO e e i e s Ve S o £4.95

All the best space games in one
*SPACE PACH* package — includes SPACE
DEFENDER, STAR TREK, ALIEN and TAILGUNNER. Amazing
I I N o e i o e A A A B i Mo £4.95

An excellent selection of games
¥GAMES PACK?¥ i ciuding GRAND PRIX,
NIGHTMARE PARK, SUPER-BREAKOUT (M/C} and HIGH%FISBE
I N e R e 4.

ZX COMPILER
¥*PROGRAMMERS PACK 1% .ndeNHANCED
BASIC — The compiler has heiped 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.......coccvvivininnen. CriadaieEii £4.95

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

Includes STOCKS & SHARES,
¥GAMES PACK 2% BreakOUT (M/C), DAY AT
THE RACES, PONTOON and TOWERS of HANOIL. Quality
PrOGrams at 8 CraZY PHICE ..o v erres seensmnsss saesasmannnamensnrnss £4.95

CATALOGUE.

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. DR SEND TWO 15T CLASS STAMPS FOR A COPY OF OUR FULLY DETAILED

*STOP PRESS* NOW AVAILABLE — 'QSAVE 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.

100 YOUR COMPUTER, SEPTEMBER 1382



SPECTRUM..B.B.C. MICRO..ATOM..VIC

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

_SINCIAIR

e

WVADLERS ;
wWAS THIE B54ST

LF “Lbso

vow vow NO

£8 £3 75

STARTREK £5.00 MULTIFILE 7
ZXASASSEMBLER (500 DICTATOR £9.00
ZXDE DEBUGGER £5.00 CONSTELLATION £8.00

—  £5.00 PROGHRAM PACKS 1-8 each __ £4.00

_? ZXTE TOOLKIT Dl
'B/B|C[GHES

The very first, powedul and excibng chess gome for
: the BBC Micro. One thousand levels of play, plus

:  many options including setting up board for chess
problams, saving games on lape el Dexzls with

! casling and en passant £11 50 inelusive

SPRCEWARP____ E£l1L50

T

SPACE PIRATES £8.00
POLARIS £3.00
MULTIFILE £235.00
BACKGAMMON £8.00
GOLF

£7.00
\/-| -I‘I l - -l]-
:\ -~ l
J =3 S
ANOTHER VIC IN THE WALL £7.00 A ~Ta 5
wccmoﬂ—mmgfw AR
VIC PANIC £700 i T

VIC COSMIADS _ —  £7.00
VIC ASTEROIDS -

ATOM =

INVADERS __ - =
CHESS £3.00 PINBALL
747 FLIGHT STIMULATION _ £8.00 LABYRINTH

! / GALAXIANS .
| [ BREAKOUT £4.00 GOLF
/ ALL PRICES INCLUDE POSTAGE
r-----------—-ﬁi

ORDER YOURS TODAY! ;=" !

' I enclose cheque/P O dor

_..___' _,__- — — ! OR Plecse debat my Access 5224 '
= i — —_— = BARCLAYCARD 4929 Expey date >
= = = === — = = [ Name !
= == == ETE=E == = = , ndw
—— —— — | — = : — ":"_:ﬂl.‘ I

— — . Dealers Discount Aveldahie
ACCESS, BARCLAYCARD ORDERS WELCOME ON 24hs YO-9-82 I
ANSAPHONE 051-227 23642 or mail o
BUG-BYTE SOFTWARE. ==— =3 i
o I FREEPOST, (No stomp =g ¥rsaA ]
LIVERPOOL L3 3AB = -]

BUG-BYTE SOFTWARE, FREEPOST (No Stamp req) LIVERPOOLL3345. s mm o soe s oon o oon o o om0 o o o om0 o

ZX81..SPECTRUM..B.B.C. MICRO..ATOM.. VIC

YOUR COMPUTER, SEPTEMBER 1982 11



New 2X81 Softwar
from Sinclair. 4

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 ZX81
augmented by the ZX 16K RAM pack.
(The description of each cassette
makes it clear what hardware is
required.) The RAM pack provides i6-
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
alphanumencs 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 exampile,
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, SEPTEMBER 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 GE:

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
tascinating 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 + 16K RAM.
Price — £6.95.

Programs — 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 G11: 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 at any 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.

Cassette 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 hit a
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?



Cassette E3: Fun to Learn
series — Geography 1 (ICL)
Hardware required - ZX81 +
16K RAM.
Price — £6.95.
Programs - Towns in England and
Wales. Countries and Capitais of Europe.
Description — The computer shows you
a map and a list of towns. You locate
the towns correctly. Or the computer
challenges you to name a pinpointed
location.

Cassette E4: Fun to Leamn 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
on basic mathematics at different
levels of difficulty.

Cassette EB: Fun to Learn series -
Music 1(ICL)
Hardware required —
Price - £6.95.
Programs — Composers. Musicians.
Description = Which instrument does
James Galway play? Who composed
‘Peter Grimes'?

Cassette E7: Fun to Learn series -
inventions 1 (ICL)

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

Programs = Inventions before 1850.
Inventions since 1850.

Description = Who invented television?
What was the ‘dangerous Lucifer'?

Cassette E8: Fun to Learn series -
Spelling 1 (ICL)

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

Programs—Series A1-A15. Series B1-B15
Description — Listen to the word spoken
on your tape recorder, then spell it out
on your ZX81. 300 words in total
suitable for 6-11 year olds.

ZX81+ 16K RAM.

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

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

visual display. Use it to catalogue your
collection, maintain records or club
membearships, keep track of your
accounts, or as a telephone directory.

Businesslhohsehold

sheets, and projections. Complete with

with emphasis on user-friendliness and

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/data storage.
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.

Cassette B2: The Club Record
Controller (ICL)
Hardware required -
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

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 Camberiey
(02786) 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.

ZX81 + 16K RAM.

Z X8I

cassette. Allows for names, addresses, Sinclair Research Ltd,
‘phone numbers plus five lots of Stanhope Road, Camberley, Surrey,
additional information — eg type of GU15 3PS.

Sincl=ir-
SOFTWARE

membership. Tel: Camberley (0276) 66104 & 21282,
To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.
Fiease send me the items | have indicated below.
| . Item | I - ] M
my| Cassette _|Code |price Total| | Qty| Cassette | Code | price Total
| G1: Super Programs 1 30 Ea a5/ } I JE? English Literature 2 45 1 £685
||z Superprogams2 | 31 |£495] | | |E3 Geography | 46 [se9s] |
| G3: Super Programs 3 | 32 |£495| | | | Ed:Historyl 47 | £695
| G4: Super Programs & | 33 [cass| | | ES: Mathematics 1 | 48 |£89s
| G5: Super Programs 5 | 24 |ga0s | E6: Music 49 | £895
[_-_GE Super Programs 6 .,-c-aal —1 I | E7: Inwentions 1 | 50 |£895|
|| G7:SuperPrograms 7 | 36 |£495] | EB: Spelling 1 51 | £695
|_ G8: Super Programs 8 T T 3?_ E495| = I_ | B1: Collection sF’:u:k 52 | £008
| | Ge:Biomythms | 38 Jeeos| || |82:CubRecordControter | 53 | 905 |
| G10: Backgammon | 3 |esos| | _|B3wwcAC | 54 |£705]
} G11: Chess 40 |E68S | | B4: VU-FILE i | 55 | £795
_LG!? .]111:!5,.1' Geu-nz-s 41 |g47s | | ZX 16K RAM pack | 18 |e2095
G13:Space Raiders & Bomber | 42 |£3095 | | ZxPrinter ; | 27 |esees| |
| G14: Flight Simulation 43 |£585] Post & packing - | l '
EE' E-."lr,ilshLJlﬂraturc1 I 4:5595| } | only if ordering hardware 1 | £285
TOTALE
I enclose a cheque/postal order to Sinclair Research Ltd for £
Please charge my *Access/Barclaycard/Trustcard no.
*Please delete as applicable. o ) | 5 1T | o il TR |
[Mr/Mrs/iMiss | | | J& h=lE Josdyil 5 i R 2
[;Agdress o 1L -8 | <] e T H =R 18 S Y [ B T L 0
] e m B S ) e ) | ' ES=
| | 1) ) (A [ | JES Jieo ) ] | sa 20
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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
“. .. A book 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. All sections of the book
make good use of the full eight colours,
sound generaticn 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 resoiution 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,

YITATTITN eI g

234
PAGES!

The ZX Printer

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

The Microdrive

An appendix to this book 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. YC

44-46 Earls Court Road,
London, W& 6EJ

- e e e

Please sand me the foilcwing

| Peagramming Your Z2¥ Spectrum — Hartnell/Jones

L6285

[ ) Gettng Acquamited with your ZXBY — Harnell
535
{ ) Mastenng Machine Code on your ZX51 — Baker
£7.50

20 Simple Eleciromc Proects lor the ZX81 —

AgEms EE 45

| 34 Aamazing Games for the 1M ZX81 — Gourtay

£4.95

[} 49 Eaploang Games lor the ZX81 — edited Harinedl

YOUR COMPUTER

T T e

interface, 44-46 Earls Court Road, London W8 6EJ |

Interface
Publications

The UK’s leading
publisher of
proven
microcomputer
books

Pasca Human Beings — Rusion
£4.95
BBC Micro
{1 Let Your BBC Micre Teach You 1o Program =
Hartnell £6.45
{1 The BBC Micro Revealed — Ruston
ET S5

Total encliosed £
Name

ACTresd
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100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 23 A

800 i

ATARI PRICES REDUCED

We at Silica Shop are pleased to announce soma
fantastic reductions in the prices of the Atari 400 800
parsonal computers. Wa believe that the Atwar at its
néw price will bacome the U.K.s most popular per-
sonal computer and have tharefore sat up the Silica
Atari Users Club. This club already has a hibrary of
owver 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-
len games and wutility programs, some are hsted
below. Complete the reply coupon and we'll send

you lull details. Alternatively give us a ring on 01-301
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

1117 or 01-309 1111

with 32K
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
available for the Atari 800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list

Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
as well as détails on our users club

with 16K

with 16K £ I I 9
applications, you can buy the Atan B00 + Disk Drive + Printer fogether with a selection of business packages.
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

SILUCA SHOP LIMITED

Cops TE U5 35 T M Plathasiey Plosl. Sadoes. Rern OAMAEDR.

Telaghpenn T80 W11 o 37-20% 7101

T ama

S B B

[,
wd® -l

ACCISSORIES Dbt e Shetadi® BUSINESS DY N ACDNP Bt Toag Tom Toram Caare Twaly Advennure prEE T RO R AMMING

Cabiey Filrarpawr Calowlasor Alphy g W & Prob Sotvg Dot & Capoaiy [# LTI Sl Lk FE [EETRIS A FLT RS | AIDE 1 A
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FREE LITERATURE

Postocode. . -
¥C 0982 — Your Computer — September 1982

YOUR COMPUTER, SEFTEMBER 19682

| am interested in purchasing an Awari 400800 computer and
weoubd hike to recang copes of your brochures and tost reporns
a5 will a8 your pnce sl covenng ol of the avadabde Hardwaro
and Solvware:

MNamae ..
Address. . ........
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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.

9000000

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 to 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 coded 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 unique 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 completa
introduction 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.AT.

Technical Specification

Hardware

Procassor/Memory
ZBOA running at 3.25 MHz.
8K bytes ROM 3K bytes RAM.

Software, FORTH

Data Structuraes
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.

Oparators

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

Output

Memony=-mapped 32 x 24
character display with high
resolution user graphics. Output
to drive normal UHF TV set on

channel 36. Mathematical +, —., X. =.
Logical AND. OR. NOT.
Sound XOR.
Provided by internal, Comparison <, >, =,
loudspeaker. Program Editing
i
Cassatts FORTH words may be listed,

edited and redefined. Comments
are preserved when words are
compiled.

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

Order Form ;

i The Jupiter Ace is available only by mail order. Please allow up to
| 28 days for delivery.

I Send cheque or postal order with the form to:—

| JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, CAMBRIDGE CB3 8EP
| Please send me:—

I [J JUPITER ACE MICROCOMPUTER(S) @ £89.95.

Name. Me/Mrs/Miss




SEA BATTLE

¥ program Sea Battle in the July
issue contained 4 few mistakes.
The amended lines should read as:
120 PRINT TABIC-1.200"< =>"
140 IF 28 ="2" THEN D=1
180 IF Z5 = "X" THEN D=2
154 IF C>37 THEN C=37
190 PRINT TABID, Z31"BASES

LEFT=";F
212 IF B =20 THEN PRINT TAB
LA B)"

422 IF C8="Y" THEN GOTO 23
430 CLS:PRINT"MORE THAN 10
PLANES HAVE LANDED™:
GOTO 410
Line 200 should be deleted. There
should not bec any space berween
Tab and the bracket as shown in the
program,
Lakith Leclasena,
liford,

Essex.

ZX DEFECTS

¢ that 1 have had my ZX

Spectrum for two weeks [ feel

that 1 should point out some of its
deficiencies.

First, 1o only be able 1o 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 to pull out the
car-phone plug cach time a program
is saved strikes me as a design fault.
Thirdly, the kevboard layour would
be improved by placing both the
shifi keys together at the bottom left
of the keyboard. Also you can never
be sure that the key you have hit has
registered with the micro, and the
red printing on the grey keys is well-
nigh illegible.

M R Faricy,
Maidenhead,
Berkshire,

COMPUTER FAIR

April T went to the Computer
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 to add to my
pile.”
I read it more fully going home on
th'ﬂ' tmil‘l-:
And shouted “My God! he's done
it again."”’

S0 I ordered a Spectrum by "phone
on the Sunday,

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

The next weck I sold my ZX-81

And sat back and waited for a
Spectrum to come.

1 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 — 1 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 Spectrum — but what
does it mean!
“Sinclair Research say the backlog
is cleared.”
If that's so why hasn’t my
Spectrum appeared?
I must be a “backlog™ — I ordered
so carly,
It’s such a long time since I met
Sinclair's girlic.
Oh what can 1 do nowr — If I
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 I 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 Artack which

appeared in the July edition of Soft-

ware File, two bytes are unclear and

I know that some people have had
trouble as a result.

Location 16886 should read 98,
not 98. This affects the movement of
the bullets — they turn into inverse
division signs and stay off the
bottom of the screen if this location
15 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 AS
Jon Fones,
Penylan,
Cardrff.

MACHINE CODE

am pleased 1o 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 bytes. Ir is

T REM TEMEEBND (NG RNDB =

130777; 70 RAND TB&T 71
UNPLOT TAN

16529, 119

POKE 16531, 119

POKE 16538,119

RAND USR 16514

POKE

direct commands

also entered directly from the key-
board with no need for a hex loader.
The keywords are underlined and
RandUnplot are entered by typing
Then Rand/Then Unplot and
rubout the word Then. Perhaps you
would like to convert the statement
back to machine-language mne-
monics 1o sec how it works.
S A Nicholls,
Keynsham,
Bristol.

FAST POKES

ﬂ‘t long last my Spectrum has
arrived, only 11 weeks after my
r. Perhaps other lucky Spectrum
owners would like o oy the
following Pokes, which are all
concerned with the keyboard.

Poke 23561,5 — five X 1/50
second — shortens the delay beforc a
key starts 1o repeat, Poke 23561,255
virtually 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 to make the keyboard becp,
bur 1 find this slows down the repeat
oo much. Instead, Poke 23609,50
which [ feel gives the best
compromise berween speed and
sound.

Stephen T Betts,
Eaton Bray,
Bedfordshere.

CLARIFICATION

ith all due respect o Tim

Hartnell, his reply o 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
at 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
iy to Save.

The line, Save “Program MName"'
can be put anywhere provided the
program jumps over it — for
example, with a Goto during
execution, but the simplest system is
to put it az the end:

9997 STOP (not always needed)

9988 SAVE "PROGRAM MAME"

9993 RUN

Also, Line 9999 can be Goto (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 a
particular value before running or to
read other instructions. The auto-
matic List prevents you {rom absent-
mindedly running immediately afier
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 Simpion,
Hornchurch,
Eissex.

STRONG LINE

gratulations on your strong
a.nnr July editorial calling on the
computer industry 1o give mail-order
consumers a [air deal.

The new Supply of Goods and
Services Bill will help micro-
computer enthusiasts for it is certain
1w become law by the end of rhis
Parliamentary session. It makes
consumer rights statutory

That still leaves the problem of the
muail-order company thar goes 1o the
wall mking its customers’ money
with it into liquidarion.

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

Janer Upward,

Secretary, National Federation
of Consumer Groups,

18 Queent Anne’s Gate,
London SWI 944,

VIDEO MEMORY

he eventual introduction of the

Sinclair ZX Microdrive for the
Spectrum computer will surely spell
the end for expensive disc drives.
However, [ believe the fumre 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 market needs is a video
recorder which provides for mul-
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
compulers in a similar way to how
disc drives work. 50 virtual memory
for computers would not only be
massive but cheap.

R Marsden,

Wakefield,
Wesr Yorkshive. ||}
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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 TW0 vears every pnmary
school in the land should have a

microcomputer. The Department of

Industry will supply 50 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 two teachers on a
“computer awareness course,
]."I'EI'HM’}' schools will instead receive
a pack containing a sclf~study guide,
a microcomputer reader and 20
sample Programs on cassciie.
Acornsoft has released the first few
programs of what is promised 1o be
an enormous range of educational
software for the BBC Micro. The
wnitial programs deal with science,
mathematics and English language
and cost £8.65 per cassetle and
£13.65 per disc. Acornsoft is at 44
Market Hill, Cambridge CB2 3N]

Wordcraft 20 is a Vic-20 version
of a8 word-processor widely used
on Pat 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.
Wordcraft 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 marker. Now
Acorn has applied the latest techno-
logy to ex-newsreader Kenneth
Kendall's voice and produced a BEC
Micro that speaks BBC English.

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

Later in the year they will produce
a second ROM which will allow the
BEC Micro to generate flowing
phonetic speech which will sound
remarkably like Kenneth Kendall.

Black and white £90
goes far faster with Forth

Pac-Men snap
at Vicmen

ATARIS LAWYERS are snapping at the
heels of Bug-Byte's Vicmen. Now
Vicmen, which is similar 1o Atari’s
Pac-Man, has been withdrawn from
sale for fear of costly legal procesd-
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 1o conceal
the secrets of programs from prying
eyes. WNow 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 2 long and involved
legal battle. “If we had unlimirved
funds we would like to fight it."”

upiter Ace

ExX-SmCLAIR ENGINEERS Richard

Alrwasser and Stephen Vickers are
launching 3 new high-resolution
black and white computer for
£89.95,

The Jupirer Ace will come with
3K BAM 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
Altwasser, “‘which is why we are
using Forth — the language of the
future.”

Altwasser claims that Forth is easy
1o learn yet executes far faster than
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Basic and at the same time encour-
ages a modular approach o 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

ducing “keyboards that feel like dead
flesh — ours will be more positive.”

. a s . |
criticises some of his rivals for pro- |
1

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

Altwasser claims that the [upiter
can avoid the production delays
which have plagued the micro-
computer industry by choosing sup-
pliers carefully: “We are not trying
1o make everything for three farth-
ings."" The Jupiter Ace is available
by mail order only from Jupiter
Cantab, 22 Foxhollow, Bar Hill,
Cambridge CB3 BEP.



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
Compurter Division, said *“ut’s a
totally new product,” not just a
colour version of the Genie II.

The Colour Genie, below, offers
16K RAM, a fullsize typewriter
keyboard, 16 colours, 160 by 96

graphics resolution and 28
programmable characters. Other
fearures include 12K of Microsoft
Basic, 40 by 24 characters screen
formar conforming to Prestel relerext
standard, and 1,200 baud transfer
rate for casseite. Among the
accessories available are a position-
detecting light-pen, a printer and, 10
be released shortly, a Modem
faciliry.

%,

AR

Multitech has 64K
micro up its sleeve

MuLTITECH HAS jeined the £200
computer battle by launching the
Microprofessor MPF-II, shown
above right, which is 1o 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 to take on the Colour (Genie,
the Dragon, the Spectrum, Atari 400
and Texas TI-99/44.

The MPF-I 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 a 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.

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

The unit costs £29.95 from
Computer User Aids, 14 Carlron
Road, Romford, Essex RM2 5BD.
Telephone 64954.

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

Micro-Professor wee-

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

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

keys, a calculator-sized remote
controller and a speech synthesiser.

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

Information Technology year, which was supposed to bring electronic
mail to the people, has been forced to resort to postage stamps (o
broadcast its message. This is rather as if Caxton had resorted to writing
advertisements by hand for his printing press. Those of you who have not
made the transition to a paperiess society wilf find thar the stamps use
more paper than ordinary commemaoratives 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-

i hand frame of the 28p 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.

Sinclair worth
waiting for

CLIVE sNcLalR now admits that

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 running smoothly
at 3,000 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 o buy a ZX-81 for £4995
instead of £69.95.

Next year a Prestel adapror will be
made available for the Spectrum.
Using the Spectrum a3 a Preste] rer-
minal, owners will be able 1o 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 to set up user net-
works under the Prestel **umbrella”,
enabling Spectrum owners to talk to
each other.

If telesoftware takes off in the way
Sinclair arrcipates it will, their
company’s :nvolvement could prove
to be a shot in the arm for the ailing
Prestel nerwork.
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ARCADE QUALITY SOFTWARE FROM LLAMASOFT!!

Spectrum ATARI

GRAPHICS/CHARACTER CREATOR

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

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 cassette.

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 TORQ
Send Cheque/P.0. with order to:
LLAMASOFT SOFTWARE,
Dept YC2, Lindon House, The Green,
Basingstoke, Hants. Tel: (07356) 5038

% WANTED!

GOOD QUALITY SOFTWARE.

Tadley,

SEND DEMO FOR QUICK

. ‘T;.T, i REPLY.
" fis; f TRADE ENQUIRIES WELCOME

(3 PLEASE ADD 50P P&P

ﬁlﬂl" \]‘l _1‘:"5_. ;2 [ 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
raphics. Joystick controls. 8k or 16k expansion needed. Only
10.00

TRAXX! mic

Vic 20 version of the brand new arcade game “Amidar” A Pack-
man/Quix crossbreed. All machine code, fast and fun. Joystick
E?E%DC;S Hi-res colour graphics. 8k or 16k expansion needed. Only

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. Mic, 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 elc.

SOFTKEY 24.24 key words inc. Peek, Poke, List, Save on your
function xeys Boih programs supplied on one casssile. Only £6.60
Coming Soon, plug-in games cartridges

at under £20 — please ring for details.

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.

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

4. BATTLE: Destroy missile sites while avoiding mines and tha
anemy 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
bomm am:l |EEET$ wmle fendmg off gulded missiles. Machine

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

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

Z¥X81 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 advertisament can be viewed before buying at the Buffer
Micro Shop, London.
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Games 1 & 2 on one I:asseﬂe 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.

PASS THROUGH the saloon bar of the Fox and
Goose, cross the beer garden and you will find
the West London Computer C lub 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 billeted them in a smaller room but
was sufficiently impressed by their beer
consumption to offer them their present
spacious accommeodation.

As at least half the club’s 30 paid-up
members are professionally involved in
computing, there is a good deal of technical
expertise on hand. Your Computer'’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 at the University of Bristol

Physics Building. More details from the club

secretary on 0454-322071.

Cheshire

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

Newcastle

NEWCASTLE Personal Compurer Society has
been running since 1978. They are linked with
several user sub-groups. Meetings take place
on the first Tuesday of the month at Room
D103, Ellison Building, Newcastle Poly-
technic. You can telephone John Bone on
(632-770036 in the evening.

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

The talk mixed technical information on
interface chips with a variety of practical
demonstrations. Using three monitors linked
up to a Pet, he showed how to input inform-
ation 1o the computer from a torch via a light-
detecting cell, a light-pen, a microphone and a
device which detected gas and interrupted 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 ar
the meeting and other machines owned
include Nascoms, ZX-81s, a Per, 2 Tuscan and
a Vie-20.

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

difference between monotonous ‘“‘robotic™
speech and a more human-sounding voice.

In a virtwoso 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 quality
graphics on the monitor illustrating episodes
from the poem and printed the verses at the
1op.

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 talk 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
0437, or Bernie Haylett, 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-B1 is its unresponsive keyboard.
Except for the ecagle-eyed, it can be very
difficult 1o 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 fitted, 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 circuit
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 1o reassemble it safely.
The Bleep's board and piezo-buzzer fit neatly
inside the ZX-81"s and can be held in place
with sucky tabs.

From the 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 becp
are such keys as Edit, Rubout, Newline,
Function and Space.

As Fulcrum points out, the fact that there 1s
no beep when these keys are pressed can be
useful in drawing your attention to the action
vou are taking. If only someone could devise a
way of giving extra warning when New is
pressed.

I have just three minor criticisms of the
Bleep. First, because attaching it involves
taking one of the ZX-81's fragile keyboard
ribbon cables our of its socket and putting it in
Fulcrum’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 I found the beep sound rather tire-
some after a while. It would have been useful
to be able o switch off the Eleep when nort
required. This extra facility would be particul-
arly useful to owners of ZX-81s with larger
kevboards fitted where the beep would not
always be needed.
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Lastly, it would be unwise o assume thart 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 little 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
information.

Fitting this device does, however, require
some soldering. Five wires must be carcfully
soldered to the ZX-81's printed-circuit board
and very clear instructions are given on how to
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-31
more like ralking ro R2D2. Every key press
gives a low tone, 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: Fulerum’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 L.oading, which means that you can
busy yoursell with something else during a

e 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 a 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 quiet 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.

SURVEY

Comparing the two keyboard beepers is not
easy. Both do their job well and would be a
cheap but extremely useful addition to a
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 vour space invader games, or
play your ZX-81 like an organ. There are three
sound synthesisers on the market at present:
the Quicksilva sound board, Stuart Systems
Sound Synthesiser, and Zon-81 from Bi-Pak.

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-
ities. The two AY-3-8190-based ones also offer
two cight-bit ports as well as the sound
synthesis, whereas the Bi-Pak synthesiser
otfers only sound.

Creating specific sounds

A further major difference is that the Bi-Pak
and Stuart Systems boards are not meémory-
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 to an amplifier whercas 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
devote some time 1o creating a nmew 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% 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 about 100
bytes long and held in a Rem statement. You
would nced to enter this machine code only
once and then save it on casserte 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,

but it is, however, reasonably clearly written.

The booklet 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 1o
three-part harmony, and allows easy setting of
volume, pitch, and decay of cach 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 1o 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 that the sound comes from your
TV’s speaker, which it does not.

Speaker systems

Stuart Systems suggest in a diagram that you
attach one of the three outputs 1o one 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 mono-
amplifier.

The Stuart 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
firted at the same ume.

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

fcontinued on page 25)
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Can YOU buy AMPEX C12 cassetes for 24p?!
. a 12" Video Monitor for £55?!

NO? OK|
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
to give YOU the best of

both worlds . . .
BBC PHOENIX
CHRISCLUB
\,E“BAT\N\ kn;ﬁéigxz;u the following well-

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 ‘CHHISCLUB technical back-up
service. Any problems — ring the CHRISCLUB ‘hot-line’

and talk to the experts . . . »

’J'
#

Whether you own a micro or are contemplating the purchase of -
your first machine, @ CHRISCLUB is for YOU.
E
pOR

WHAT YOU HAVE TO DO
TO JOIN ‘chscn_ UB

Fill up and cut out the coupon on the right.
Send, with your first year remittance of £4.00
(20% off normal membership), to:

Secretary
CHRISCLUB
Chrisalid Limited
13 High Street
BERKHAMSTED
Hertfordshire

WELCOME @ crriscius
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feontinued 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 o an amplifier, or that 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 o match your amplifier by turning a
small potentiometer adjacent 1o the socker
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
c¢hannel and create envelopes.

Music programs

Unlike the other two sound synthesisers,
this board simply requires you to Poke two
locations — 32767 and 32766 — 1o 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 rune, and a
phasor-effect sound. The phasor sound is
reasonable, but 1 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 socker.

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 1o 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 10 enter the
nine-byte machine-code routine which 1s
needed to run this non-memory-mapped
device. The Stuart Systems board routine
needed 100 bytes.

The booklet’s approach is a hands-on dis-
covery of the AY-3-8012 chip’s functions,
which are identical to those of the AY-3-8910.
It is not perfect — you still have to work hard
1o create any given sound — but it is well
written. The booklet contains example
programs, all of which are useful. However,
the phasor sound Bi-Pak suggests 15 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 routine is included — which
Stuart Systems 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 feature 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 fitted at the same time.

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

However, both of these boards presented the
problem of needing 1o be connected 1o an
external amplifier which may not always be
easy — my own stereo system is not usually
within reach of my ZX-81, and vice versa. The
Bi-Pak was casier to usc for this reason, and
had the clearest guide to using the sound
synthesis chip.

As far as price is concerned, the Start
Systems board is the cheapest at 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 QS5
connector at £4 or a motherboard at £12.

Finally the Bi-Pak Zon X-81 is £2595
including VAT. This means of course, that it
is 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
market which can achieve this. One type usecs
the Digitalker technique which has a vocab-
ulary in digitised form stored on ROM. The

Digitalker device on the market at present for
the ZX-81 is the Speech Pack from DCP. This
device is mapped in RAM ar 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 1o the word vou wish
played. A full rable 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 conrains 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 as a
few words of dubious use such as ampere, case
and cent. Clearly, it is an American chip.
Rather more uscful 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 about £15
each.

The unit is very easy Lo use, and the words
are clear. It is boxed and contains an internal
speaker/amplifier. The ZX-81’s rear connector
is duplicared ar the rear of the unit, and facil-
ities 1o alter the volume of the speech or arrach
an external speaker arc 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 /O

area, and so it does not interfere with memory.

However, be warned that the Spectrum's
rear connector is not duplicated at the rear of
the unit. Any other add-ons, such as the
printer, must come between 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 “-¢r’” at the end of “butter” or the
“doh™ at the start of “dog™.

fcontinued 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 vou
very much with regards attaching the unit o a
ZX-81. There is just one page devoted to this
which uses the DCP I/O port as an example,
but no explicit directions are given.

In fact you need to connect up data lines 0 to
7 on your parallel port to the pins on the
Wideband's cennector as indicated in the
manual. Bur only the Strobe signal should go
o the D7 line. The other D7 they mention for
a Busy should be atrached o 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 it that message is now on the data
lines, much as a printer does. Widcband tells
vou to use D7 for this and 1o include Pokes 10
D7 — by Poking the port location with 128 —
to simulate a Strobe signal. While the Votrax
chip is producing the sounds, it sends a Busy
or low signal to the D7 line of your input port
which needs 1o be tested by a line in your
program. Only when this line goes high again,
should you try to make the Wideband produce
another phoneme.

Once yvou 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 10
experiment for yourself — you can even pro-
duce regional accents.

However, unless you are a linguist 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 anyone 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 guality is poorer
than with the Digiralker system, but there are
no limits to the number of words you can pro-
duce. This unit can be fun to use and could
easily provide an interesting added dimension
10 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 pitch 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 external knob to change the
pitch, hums less. Perhaps Wideband could
improve this aspect by changing the smoothing

25 YOUR COMPUTER, SEPTEMBER 1982

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 7ZX-8ls
because there are so many different /O ports
available for the machines.

Comparing these two rather different
methods of allowing vour 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 better value for money, but the
Digitalker has clearer speech and its

Keyboard beepers

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

WZX-87 Bleep, Fulcrum Products, Hillside,
Steep Lane, Findon, Worthing, West
Sussex. £8.95.

Sound synthesisers

BZon X-81, Bi-Pak, PO Box 6, 634 High
Street, Ware, Hertfordshire. £25.95.

W Stuart Systems Sound Synthesiser,
William Stuart Systems Lid, Dower
House, Billericay Road, Herongate, Brent-
wiood, Essex. £19.50 kit, £25.50 built, plus
VAT,

B Quicksiva Sound Board, Quicksilva, 92
MNortham Road, Northam, Southampton.
Sound board £26, Motherboard £12 or QS
connactor £4.

Speech synthesisers

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

B Wideband Speakeasy, Wideband Pro-
ducts, Cambridge Road, Orwell, Royston,
Hertfordshire. £69 plus VAT.

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

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

Speech recognition

W Big Ears, Wiliam Stuart Systems Ltd,
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 cquipment allowing your ZX-81 to
respond to your spoken commands. The
Speech Recognition System (SRS} is housed in
its own well-made metal cabinet with plug
sockets for a microphone and a connector to
attach the unit to an /O port. You can use any
parallel port, but you will need one to be able
to use the SRS.

A good-quality microphone is supplied with
the unit, as is a cable for connection to the
sound board. The connections are simple 10
make, and there are copious notes. Stuart
Systems provides a theoretical article on the
subject, wrirten for other machines, but intel-
ligible to ZX-81 owners 100.

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 foor away from the
microphone. The quality of your voice also
has ro 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. Whether vou 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. But it is rather
sensitive to changes in vour voice, room noise,
and so forth. For such reasons, and the fac
that it is particular about the way you speak, it
is difficult to see this unit being in everyday
usc 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 unir as it stands.

All in all, if you are interested in speech
recognition then vou will be delighted with
this unit. But if you want a simple futunstic
device to enable you to 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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AND COMMAND
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Symbol

SOUND GENERATION STATEMENTS
PLAY SOUND

Operation

Exponentiation CASSETTE RECORDER CONTROL STATEMENTS

— Unary minus AUDIO CLOSE EOF (=1} OPEN

- MultipScauon CLOAD CSAVE INPLUT PRIMT
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DEFUSR PRINT HEXS LEFTS RIGHTS VAL

DiM PRINT TAB
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EXEC PRINT & ABS INT POINT SR

FOR TO STEP NEXT READ ATH JOYSTE  POS TAN

GOSUB REM Cos LOG PPOINT TIMER

GOTOD RESTORE ExXP MEM AND USR

IF RETLURN FiX PEEK SGN VAPTR

INPUT STOP

LET

ALL THIS FOR £195
(VAT INCLUSIVE IN ALL PRICES)
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Flease send me:

Enter quantity in box

Dragon 32k Colour Computer 7
CARTRIDGES
Ghose Attack ©J
Berserk [
Cosmic Invaders _
Metearoids |

| enclose Cheque/P0O Number

e o e e e T i

Joystekes b e e e
Cassette Recorder (. .ovvneernnness
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HARDWARE SPECIFICATION

o BB0SE Mecroprocessor. 3 great advance on the ongnal 6502 — sull used by
PET. Apple, Atam, Atan 400, BBC Micro, VIC 20
* 32K AAM memory as standard — A least nwice a3 powerful a3 other
tm\’.p—u:em a1 the same price, expandable to BIK.
26K usar available after 4 pages of high resolution graphic:

* DHJ"\GCIN' 32 unlike most units, gives EXTENDED MltﬂﬂlﬁlﬁFT COLOUR
BASIC  as stendard.

= Microsoft basic has bacome the industry standard {e.g: I1BM, Appio,

Commodione, Tandy, Atanl.

THIS HAS:— ‘

= Advsnced graphecs features — sai, line, drew, crcle, pant, print using.

Advanced sourd feature,

— Automabc control of Cassatie necorder,

= Full editing features — insert, dalate, changd
= DISPLAY:

— 8 Colours.

— 5 Different resolutions from 512 posnts of texr (16 321 (o 49152 pomnts

(256 = 192) a7 high resolustion,

= Homa LUHF TV st and /o colour monitor,
= KEYREOARD:

— Professional quality kevboard to the standard on data entry

TErmnais,

— Typrwriter layout snd fesl

— Guiranteed for 20 million koy dspressions.
* SIMPLE PLUG-IN CONNECTION FOR: -

— Joystuck controliers,

~ Audio casseite recorder inc, Stop/Starnt).

— Prnter (Centronics paraliad

- Garries cartr
* 160 page “BASI

SOFTWARE AVAILABLE NOW!

CARTRIDGES

Ghost Amack A Pacman type game for one or teo players, fifteen shill levels.
Berzerk = A challenging shooting game for one or two playvers,

Cogrrwe Invaders — Tha infamous gams on your own set — 15 levels, 1/2 players.
Mereoroics — Pick your way through the treacherous asierosd belt

CASSETTES

Compendium of Games — A broad ringe of games 16 luitrate the abiktws of

Dragon 32

gﬁrrmmdsurm of Appcarons — A selecton of routines 1o gt the most from. your
A

Ouesr — An adventure game — defest the droaded modock,

Madness and the Minotsur <~ An pdult strategy game in roal time.

Computavoice — Allow you to instruct Dragon 32 how o speak using phosneto

snurds.

Graphie Arsmator — Create ssmple snimated colour cartoons on the screen.

= training manual — FREE

To: JADE COMPUTERS, MAIL ORDER DIVISON, COOMEBEND, RADSTOCK, BATH BA3 3AN.
TELEPHONE (0761) 32570 FOR MORE DETAILS.

....... £195
CASSETTES

...... £24.95 Games Compendium [ ] et e E O
...... £19.95 Application Compendium il .......... . .. F£795
...... E1008 uast L] o s s s ariae i e e e e
...... £19.95 Madnessandthe Minotaur ] ... ...........E7.95
...... F19.95 Computavoice Dl . it e s i = o £ 795
...... £39.95 GraphmAmmamr,....._.......,..._,,.,..E?,EE
..... for£..........made payableto

JADE COMPUTERS LIMITED (Plus £4.50 P&P for Great Britain + MNorthern Ireland).
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SURVEY

SPECTRUM
SOFTWWARE

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

ALTHOUGH THE SFECTRUM 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 thar 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 bur we also tried
out some educational and unlity programs.
Loading the Spectrum was far less frustrating
than the ZX-81. The machine performed well,
producing particularly good colours but dis-

Fuegll aE=

is bound to be subjective. To give as objective
an assessment as possible we tried outr 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 Spacec
Invaders, complete with four different colours
for invaders, a flving saucer and high score.
Some effects are slightly slower than the Arari
original bur the graphics quality and the use of
colour and sound is excellent. Quicksilva’s
Space Intruders also had a mutant invader that
wobbled and was worth extra points and a
hold facility to allow you to 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 isa
Galaxian-type game in which waves of
attackers move down the screen towards the
player’s missile firer, break formation, circle
about and then attack again. Six speeds are
offered and the action is fast. But with the
exception of a formation of birds, which
appear in the second artack phase flapping
their wings very effectively, the display 15 a
little dull.

Chromasoft’s three programs wvaried 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 that amount. As the worm gets
longer, it becomes more difficult to navigate,
because you are not allowed to leave the screen
or to cross over yourself. One player reached
about 125 segments, and could not find any
h!.‘fﬂ.t'.ﬂ:.

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 ar children’s parties. The
company's Tables has a more educatonal
objective. The tests of multiplication tables are
quite competent but the program would be
more useful as a means of generating interest
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 1o 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 pretty graphics but are rather
elementary. Minotaur’s Labyrinth is a matter
of collecting objects in a maze and Napoleon's
army is similar — but without the maze. In
Tiranic you rely on luck to aveid 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 straregy 1o
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 to offer bribes of
minus amounts of money, and thus become
richer.

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

Richard Altwasser's Cambnidge Colour Col-
lection 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 cassemie was
unfortunately unloadable — the company has
had to replace many of the cassettes.

We reviewed two graphics packages. Phan-
tasmagraphics plots 2D and 3D patterns and
allows vou 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 out of range™ error
message for large height and width values.

Superdraw 16 is an exceptional 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 1o 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 ailphabets of large letters. The
“slide-show" oprion automartically loads suc-
cessive screens. High-resolution pictures of a
bicycle and southern England among others
flash up in turn very much like a slide-show
for the unemployed.

Two simulation games arc 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
yvourself, Airline is exactly 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 zt inflated
prices books which disassemble the Spectrum
ROM. Of the two the Campbell version is
more aftractive as it is written in Basic, and
one can learn from studying the program list-
ing — warts and all.

The Artic version was difficulr 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 nature 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. 5]
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Firm Program (Type) Comments Price
as Space Intruders (1/W) High quality invaders £5.95
C Worm (RTC) Addictive, yet simple £4.50
Golf (O/M) Badly written, poorly debugged fon s
Bomber {I/W) A bad version of a good idea games
Js Alien Command (1/W) Far too slow E5.50
NP Secret Valley (A) Has potential. Sound is poor £4.95
Time Bandits Side A £4.95
v : - for
Minotaur’s Labyrinth (O/M)  Too easy Side A
Napoleon'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, randomly
chosen except Combination
KA Backgammon (1G] Reasonable, but not very intelligent P.O.A.
CCS Autochef (D) Spelling terrible, and a poor simulation £4.75
Airline A very poor simulation £4.75
AVC Fortune {D) Keeps children happy, possibly useful 3
for events
Tables {D) Useful £3
VSL Superdraw 16 (U) Excellent, incredible value for money ES
ACL Spectrum Bug (U) Passable only £6.95
csS SPDE Disassembler and Reasonable, somea small problems £5.95
Editor (U)
BE Spectral Invaders {1/W) Very good P.O.A.
WF Winged Avengers (1/W) Galaxian P.O.A.
Suppliers CCS Case Computer Simulations
14 Langton Way
< e AP London SE3 7TL
rm me and address c Chromasoft
202 Lower Addiscombe Road
Qas Quicksilva Croydon CRO 7AB
92 Northam Road
Southampton. SO2 0PB = o Soltam
ACL Artic Computing Ltd Countestorpe
396 James Reckitt Avenue Leicester LEB 3SL
Hull, North Humberside NP Newsoft Products
KA Keith Archer M Newman
X Computer Centre 12 Whitebroom Road
i? Sweeting Street Hemel Hempstead, Hertfordshire
Liverpool 2 8B Bug-Byte
VSL Video Software Lid The Albany
Stone Lane, Kinver Old Hall Street
Stourbridge DY7 6EQ Liverpool L3 9EP
AVC AVC Software WF Work Force

PO Box 415, Harborne
Birmingham B17 OHD

140 Wilsden Avenue

Luton, Bedforshire

MNotes: 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; 1/W, space invaders-
type or war game; |G, intelligent games; L/M, logic or mathematical programs; D, demonstration
programs; U, utility; A, adventure.




NEWSOFT PRODUCTS
ZX-81/ SPECTRUM

SECRET VALLEY

SEARCH THE SECRET VALLEY FOR INFALLISLE SPELLSTONES, THE SWORD OF
POWER AND THE CROWN OF LIFE. BATTLE YOUR WAY TO THE DARE TOWER
ACROSS THE PLAINS, THROUGH BLACK FORESTS AND MURKY SWAMPS.
EXPLORE THE GREY KEEP AND THE HIDDEN CAVERNS. FIGHT MONSTERS IN
REAL TIME TO WIN YOUR WAY TO THE TOPMOST BATTLEMENTS OF THE DARK
TOWER. CHARACTER CHOICE AND CHARACTER SAVE. 16-K CRAMMED FULL OF
TENSION! "DEMONSTRATES HOW EXCITING ADVENTURE GAMES CAN BE.”

RAMPAGE
THE FIRST "TRULY LOGICAL' ADVENTURE GAME. MEMORY MAPPED
ADVENTURE. PEEK AND POKE THROUGH MEMORY LOGATIONS. BUG. 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 ONEI
SIDE A HAS FIVE NEW GAMES, MINOTAURS LABYRINTH, TOWER OF LONDON,
CASTLE OF EVIL. NAPOLEONS ARMY AND ESCAPE THE TITANIC! PRACTICE THE
GAMES BEORE LOADING SIDE B QR YOU WONT HAVE A CHANCE! DN SIDE B 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!

ROULETTE
THE ORIGINAL ZX-81 ROULETTE. STILL THE ONLY OME WHICH PLAYS TO FULL
CASIND RULES. MULTIPLE BETS ON EACH SPIN OF THE WHEEL. ONE OR TWO
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 DESEATS. HUNT FOR FOOD, PROSPECT FOR
GOLD, TRAD WITH THE INDLANS ({OR ARE THEY HOSTILE?). THE OREGON TRAIL
IN AUTHENTIC DETAIL SUPERB GRAPHICS. A COMPLEX ROLE-PLAYING
ADVENTURE. CONTAINS THREE NEW GAMES: "SHOOT THE MOOSE™, “DIG FOR
GOLD™” AND “INDIANS!™

CASSETTES £4.95 sach £8.00 for any two
PLEASE SPECIFY 2X-81 OR SPECTRUM VERSIONS

NEWSOFT PRODUCTS

12 WHITEBROOM RD.. 168-K
HEMEL HEMPSTEAD, PROGRAMS
HERTS

ANIROG HITTES

‘WIC 20 - AUDIO CASSETTE INTERFACE™ uses earphane and microphone
sockets of the recorder - bodt and tetted - £10.50
Motor contigd via mse awaich £2 exlrn
3K RAM + 2 ROM SOCKETS
« PROGRAMMER'S AID + HI - RES GRAPHICS - £49.95,
SPECIAL VIC - 20 OFFERS
BEGIHNE“}S BAG - VIC 20 + Cossetie Diwe + sntroduction 1o basic ipas 1)
*"3 casstite gamas + 10 blank cassetios - [260
ECONOMY BAG - VIC 20 « cassette interiace « 3 cassole games
i 2 blank cassoties - (198
GAMES BAG - VIC 20 Cartndige game £205

VIC 20 SOFTWARE WITH A DIFFERENCE

ALL ANIRQOG SOFTWARE IS IN HIGH RES. GRAPHICS AND
HAS FAST M/C DISPLAY

LOST IN THE DARK - Qccassional flashes of bgghrning would show you the
wiy to the sacred chalice in the pitch dark mare, The mass s Traught with
dangors and hides an unsoen bedst whech B cunning enowgh 1o work oul your
moves amos! before you make them, The game streiches your powers al
memddy and concontralion 1o the mit. A Unegie mace adventure game - 08
SPACE RESCUE - Rescuw the sunavors stranded on b devastaled st base
You have bo thrasd your wity throwgh Last mosing debws 1o land, resoue and
then retern o dock walh the mother ship 16

SLALOM - SKI - The giant shsbom on tha scemic mounien slopes. You meed
nervns of steel and spht SO0 (eaclons - 6

GUB[IHE GOLD = The gold = well tuarded by the gobdng and thir benchmen
Hawe you he cunning and agility of mind 1o cutwa them

A high pressusg sdveniuie game €6

Jovstck +

HUGE SELECTION OF VIC 20 - SPECTRUM - ZX81 BBC MICRO
SOFTWARE - COMPUTER BOOKS - ADD ON HARDWARE

Authorised desler for COMMODORE - ARFON - STACK - BUG BYTE -
AUDIOGENIC - LLAMA - DK'TRONICS AND MANY OTHERS

ORDER 2 OR MORE BOOKS UR SOFTWARE FOK 7.5%
DISCOUNT
SEND S.AE. FOR CATALOGUE.FLEASE STATE THE COMPUTER
TYPE. Mz Qe
Payment by cheque, P.O., VISA or ACCESS
Courter sorvce,

CO-OP CRAWLEY iﬁﬂ“ﬂ?ﬂf e~
1 Phone order:
X ; Horley (02934] 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 éam-grams with just one
postage stamp. We've started SOFTWARE SUPERMARKET to make
it easy for you to buy more programs. 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 grossly addictive game” Weagree. It's a maze game

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

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

Great value.

2 ZUCKMANM.(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. (|.K. 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 6%metres long! Starts with a 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 (Carnell). £4.50. One of the great adventure

games. Rescue the princess, if

u can. It took us 3 months - and
we never got bored... Fast, single-key entry: map included. PLUS
a geod graphic HANGMAN game: 400 word vocabulary (or enter
your own words). Our children’s favourite
8.THE DAMSEL AND THE BEAST. [Eu% 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...
it is @ 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 ZX81 Chess Game around. All legal
moves: 32 u&gin%‘ 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
F—— - R et e R
POST TO: SOFTWARE SUPERMARKET, 87 Howard's Lane, London SWis 6NZ

I have a 16K ZX81 Please send me the programs indicated below.
lencloseacheque/POfor€  (total order value) made payable to

Software Supermarket.
MName (Mr/Mrs/Miss)
| Address
Posicode
UK ADDRESSES ONLY. FOREIGN ADDRESSES ADD 20p perE
PROGRAM PRICE | NO.ORDERED | TOTAL PRICE

1. MAZOGS £9.95
2. ZUCKMAN £5.95
3. MONSTER MAZE £4.95
4. 3D DEFENDER £E4.95
5. TRADER £9.50
&. THE ZX ARCADE PACK £4.95
7. VOLCANIC DUNGEON HANGMAN E4.50
8. THE DAMSEL AND THE BEAST E6.50
9. ZX OTHELLD E6.95
| i0ZXCHESSH £9.58

e

TOTALORDERVALUE = |E I
G s s IR (WS s O AT O B e =
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The new Dragon 52
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.

[fyoure not, may we refer you to the new
Dragon 32 Family Computer. A computer so
easy to understand, you wont understand
why all the others seem so difficult.

AndthenewDragon32 costsunder£200.

32K RAM FOR UNDER £2007"

When youre comparing computers, the
first thing you need to know is the size of
the memory. In plain English, the Dragon has
approximately 32 thousand units of Random
Access Memory. (32K RAM for those who
prefer to be blinded by science.) This means
that the Dragon’s 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. Revertingtoplain Englishonce
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 licksyourhand.

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 English you
talk every day. The Dragon 32 will receive

your order. Under-

stand it. Send it to
the appropriate
section of its
massive brain.
And then display
the appropriate
information on
your screen. All
before you can
say ‘gobbledy-
gook.

DRAGON32




SPECIFICATIONS PRODUCT| 2 |28 [ 22| = | 3 | =2
te e ' e < &
6809E MICROPROCESSOR. Pet, Apple, Atari 400, g | =& 2| 8 | = ?
BBC Micro,and VIC 20 still have the less powerful 6502, FEATURE z | = =
32K RAM (as standard). Atleast twice the power of
similarly priced machines. Expandable to 64K RAM. ﬁICE = £199 | 9125 | £175 | £190 | £199'| £500
EXTENDED MICROSOFT COLOUR BASIC (as standard). RAM‘WSEIQE 32K | 16K | 8K | 5K | 16K | 16K
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using). STANDARD
ADVANCED SOUND 5 octaves, 255 tones. AVAILABLE
AUTOMATIC CASSETTE RECORDER CONTROL. RAMFORHIGH | 26K | 9K |N/A | N/A | 14K | 3K
FULL EDITING with INSERT and DELETE. RESOLUTION
9 COLOUR, 5 RESOLUTION DISPLAY. bl
USEWITH;’\.NYUHFTV d/ ’ PA.L. moni D
Al JLe and/or sep.aratc AL L. Montor EEI&CFCGEEFT YES NO NO NO ND Hf}
PROFESSIONAL QUALITY KEYBOARD. S
Typewriter feel. Guaranteed for 20 million depressions. STANDARD
: : PROFESSIONAL-
PRINTER (Centronics parallel. TYPE ves |no |ves |ves |ves |ves
JOYSTICK CONTROL PORTS. KEYBOARD
FIRE YOUR IMAGINATION. BRILLIANTLY SIMPLE GUIDE.

|

| Learning how touse the Dragon 32 won't

. Cause you to experience any problems.

.~ Leamingwhatyou can useit for will 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-

@ Dboggling adventures in seemingly unfathom-
able dungeons and caves.

As it 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 it’s 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 childrens interestin the
. world of computers as they become increas-
"\, ingly more vital. School-children already
'\ enjoy using computers.

The Dragon is the first computer
i, specifically for the family - so by enjoy-
ing yourselves at home, you and your
children cansoon become expert
enough to create your own programs.

The Dragon is living proof that you dont
have to be an expert in computerspeak to be
an expert in computers. It comes with the
easiest-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 computer. It also has all the features an
expert could wish for.

Except perhaps the jargon.

DRAGON 32

The first familycomputer:

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

Please send me further information about the Dragon 3

Name

Address

YC

A member of the Mettoy Group of Companies.




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
games, exacting business and
useful houschold software.

The Biggest Range Available
Acornsoft software ranges
from authentic arcade games like
Snapper to Algebraic Manipulation
to Desk Diary to other languages like
FORTH and LISP. Striking colour,
amazing sound cffects and powerful
graphics are all used to the full. And it

Please rush me my free
literature from Acornsoft.
ring 01-930 1614 t Catwom [CIBBC Please tick
now! Don't delay — ¥ Name

do it today. Let Acornsoft help you ;
get the best from our machine and

open the doors to vour imagination.
Acornsoft and Atom are registered

does not stop there. There is a I
trade marks of Acorn Computers Lud. I

complete range of manuals,
accessories and plug-in ROMs.
Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can't wait for the post

ACORNSSFT

4A Market Hill,
CAMBRIDGE CB2 3N]J.

LFustcudc
T e ey s i ST pe— — —

~\
M 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.
. M 16K RAM pack clamp
5 supplied with case to
eliminate white outs!!
m All-you-need Keyboard Kit £28.95.
®m Case only £15.00.
dE COMPUTER KEYBOARDS DIV.
_ DEAN ELECTRONICS LIMITED
All prices inclusive of VAT, postage and packing. GlendalePark Fernbank Road Ascot Berkshire England
Please allow 21 days for delivery. Dial-a-leaflet 03447 6661 Telex 849242 7
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MEMOTECH
Excellence o

Explores the

MEMOPAR 321

MEMOPAH 16H : ‘
— : e e L MO
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MEMOPAK 64“ Ope
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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 ZX8|, allowing more add-ons (from Memotech or Sinclair) to be connected.

MEMOPAK 64K MEMORY EXTENSION )
The 84K 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(S000).

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. <

T TR/~ MEMOPAK 32K and 16K MEMORY EXTENSIONS
43726

16K These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
plﬂﬁ VAT J2K 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 aboul 6.5K RAM) = Instant inverse video on/off gives flashing characters * Video pages can be
suparimposed * 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 4{

MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE

Main Features — = Interfaces ZXB| and parallel printers of the Centronics type = Enables use of a range of dot
matrix and daisy wheel printers with ZX8I » Compatible with ZX8] Basic, prints from LLIST, LPRINT and COPY
* Contains firmware to convert ZX8I characters to ASCII code = Gives lower-case characters from ZX8l inverse
character set

ugmpﬂ(m [ Pleass make Please send me _____Price No_ Tolal 1|
HI-RES GRAPHICS :
: cheques payableto | 64K RAM £68.70 + £10.30 VAT it
CENTROMICSIFL N\ S | MEMCTECK LIS [32KAAM £43.43+ £6.62 VAT £49.95 ==
e« Pleasa Debit my 16K RAM E26.00 + £3.90 VAT £29.90
& | Access/Barclaycard®| HRG £52.00 + £7.80 VAT £59.80] | |
B e . [CENTRONCS IF £34.70+85.20 AT [e39. ez Wl
A ﬁlcumple*e range of 2ZX81 plug-in penpherals s I fl:r:i::::a:rz whchever Packag-n__g & Postage £2.00 per anit = I
Digitising Tablet RS232 Interface ; r i TOTAL EHC 1 | ‘
We regret we are as yet unable to accept E SIGHNATURE DATE
orders or enguiries concerning the above § l NAME SOCABSE l
BN, products. but we'll let you know as soon & ‘n TELEPRONE !
w as they bacome available. E it !

We want to be sure you are satisfied with your Memnpak so we offer a 14-day money back Guarantee on all our pruduf:ts

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 to
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 groundy

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 specds. Ar the back
there are sockeis for two cassettes, 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 1o
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 Greck alphabet. A single-
statcment entry can change the display from a
40-character by 24-linc format to 80 by 30.

Although NewBrain’s Basic is compiled and
conforms 1o 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 Put, for example,
has a similar but wider function to the BBC’s
VDU statement: not only can it send cursor-
control codes to determine the display ourput
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 FNF$(AS), for instance, could be
defined to 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

3B YOUR COMPUTER, SEFTEMBER 1582

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 take 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 parameiers, an input or output data
“stream™ to a particular device such asa TV
of 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
to write to the line display alone.

In effect this brings a number of input and
output routines, which are more commonly
submerged in the operating system, under the
programmer’s control. But given the novelty
of this feature, its uses and applications are
explained in the manual in too skeichy 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 1o poor document-
ation.

The procedure for obtaining high-resolution
graphics is somewhat cumbersome. First you
have 1o open an area memory for a rext screen,



which can then be made available for high-
resolution graphice by linking a graphics data
siream to the text siream. Once you have
accomplished this, vou will have a relauvely
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 Centre permit you 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 without drawing, and mixing graphics
and text is possible.

In common with the Arari 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
animation effects. Naturally 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 techniques is, however,
covered in sufficient derail 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 somenmes
obscurely, explained. The Sofrware Technical

Muanual, seen in a pre-draft version, describes
the various operating 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.

Admirttedly, 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 NewBrain
should do well: its highly adaptable oper-
ating system and large potential memory
makes it suitable for applications which
were hitherto only within the scope of
machines several times as expensive.

BThe low guality of its documentation will
not matter here since its mamory capacity
— dMbytes of ROM can be accessed
through a ROM Buffer expansion module
— should encourage the production of
easy-to-run, tailor-made software.

Wit will also shortly be possible to attach a
communications interface enabling 32
NewBrains 1o share the same peripherals.
This could well earn it a place in the micro
education market.

Bt is unlkely that these features will appeal
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 E£300 offers such an extensive
character set or such high-resolution
graphics.

Wit could not be recommended to a beginner
« buis could prove attractive to an
expenenced user who is prepared to
explore some of the possibilities only

hinted at in the manual. .
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HERMANN HAUSER:

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.

Six orclock ON a bleak December
morning and all was far from well.
Acorn’s design team had been work-
ing round the clock singe Monday
when the man from the BBC had
called. Now it was Friday and in a
few hours he would be back to see
the working prototype he had been
promised by the end of the weck.

Unless they managed 1o have the
machine working, the BBC might
take the project elsewhere. Hermann
Hauser had 1o think quickly. **I said:
‘It's very simple — you are cross-
linking the clock between the devel-
opment system and the prototype. If
vou just cut the link it will work."™

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

Hermann Hauser’s quiet enthus-
issm is infectious as I found when 1
recently witnessed the first success-
ful test of Acorn’s new speech
synthesiser. As the BBC micro
began 1o give voice “One .. two ..
three .."' one Acorn cngineer was
unable to contain himself: *This is
much better than we've ever had —
it must be the only British English-
speaking computer there's ever
been.”

Predictably, perhaps, the people
who brought you the BBC computer
arc now working on the BEC
computer voice. Instead of the
Derroit Dalek sound favoured by
previous chips Acorn has employed
a disembodicd Kenneth Kendall to
declare *“*This iz 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 letters, numbers, keyboard
symbols and commonly-used come-
mands: Later Acorn will releasc a
more comprehensive allophone
package about which the enginecer
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 toncs:

“You can concatenate allophones 1o
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 1o take a
physics degree, he soon returned 10
Cambridge to complete a PhD in
solid-state physics at the Cavendish
laboratory.

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

Some of Acorn’s current ventures
involve armificial-intelligence tech-
niques, bur 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
consultancy job for a fruit machine
manufacturer”. Hauser soon found
that although it was easy to make the
one-arm bandit do what you wanted,
it was difficult to prevent it paying
up when it should not: *It lives in a
very cruel enviroment — people
bang it ana throw beer at it and try
to fool it." Eventually Hauser had to
build in a VHF radio to 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 Sincluir was having
great success with his Mk14 hobby
compurer. Once 10,000 had been
sold Hauser decided that “the so-
called consuitancy work we were
doing for other people we might as
well do for ourselves™,

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

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

Such speed was possible because
“at that time the sums needed to
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 ught —
the whole design 1eam would take a
break about 7pm and discuss things
over dinner together then go back
and work tll 10or 11pm."”

At one of these brainstorming
sessions the ream heatedly discussed
whar 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-bit machine. Chris
Curry said: ‘Boys, whatever you do
don't make it more than £300"."
There scemed to be no way 1o
reconcile all these conflicting
demands until the idea of a self-
contained bur infinitely exrendable
system was suggesied. “The tube
solved our problems — everyonc
could have all they wanted and
more. We could start with an
inexpensive 6502-based machine and
then make a second processor and
eventually @ 16-bit extension avail-
able. We had a good drink after that
and pot rather self-congratulatory.”
Soon afterwards the BBC came
along and the race was on to turn the
idea of the Proton into a working
BBC prototype. Hauser rejects
Sinclair's criticism of the BBC deal.
“He seems to have a terrible chip
on his shoulder abour this because
he was not the chosen one. The BEC
used us because they came on the
Monday with the specifications they
wanted and returned on the Friday
and saw a working prototype.”
“T defy anybody else in this
country to build a completely new
32K computer that quickly. *“We

employed the fastest gun in
Cambridge — called Ramany
Banerjee — not only is he an

excelient designer, he can also wire
wrap faster than other people can
call out the connections.™

Hauser is not alraid of Dragons —
or for that matter of Spectrums or
any other new micros: “None of
them is expandable in the samc way
as the BBC — that marker will be
adequately dealt with by the
Electron”.

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

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-bir
extension by the end of the year”.

The 16032 is really exciting — you
can go up o megabytes 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 compurter with his own. He is
comparing chalk with cheese and it
is based on his own exceptional
arrogance rather than the facts.

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

Hauser attributes Clive Sinclair's
prominence to his public relations:
*“He has a remarkable machinery for
dealing with the press — second to
none in our field. It is quite
remarkable the way he hghis 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 deoing it. The
Electron is right at the cutting edge
of rechnology.”

One of the penalties of being on
the cutting edge of technology seems
1o be production difficultics. When
the subject of Acorn enthusiasts who
have grown old waiting for their
BEC micros is raised, Hauser smiles:
“We've learnt our lesson.” The only
lesson learnt by the tens of thous-
ands still waiting for Spectrums and
BBC model Bs might be never to
trust the word of a micro company —
s0 how does Hermann Hauser

¥
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explain the late-delivery problem?

“It is always very difficult 1o
predict the exact numbers people
will order, agd you can only predict

to within a factor of two or three — il

you estimate too low you have
serious delivery problems — if too
high you can go bust because you've
ordered 100 many components.

“We arc the only company in this
field which designs its own ULAs.
This allowed us to produce a
computer as versatile as the BBC
because we were able to milk the
Ferranti processor — but it also
meant that we had difficulties in

Vi

- synthesis unit wired up to 8

/] -

Acorn’s prototype speech
BBC Micro.

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

How does Acorn intend avoiding
these problems with the Eleciron?
"“We are now of a size which allows
us 1o pick our subcontractors with
care — if they say somecthing 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 ro ULA design —
there won't be any problems with
the ULA."

Acorn has been accused of profit-
cering from the delays by raising
BBC prices. Hauser answers, “I
you look at the specification of this
machine it i still too cheap.” As for
the backlog for model Bs: 1 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 gualifies this: “Although
once again Sinclair is cultivating
much better public relations than
the other companies, [ think he has
got It wrong — it is unwise at the

-

JIN A NUTSHELL

moment to go for 3 non-standard
drive.”

Hauser expects the Microdrive 1o
become obsolete quickly because ofa
lack of real random access. “There
will be a standard 3.5in. or 3in. drive
which will be produced in world-
wide guantities, 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 BBC
Basic will become as much of a
standard as BBC English.

“Mo other Basic in our field
supports strucrtures which is
important if you want 1o teach good
programming. It is wvery advant-
ageous to split the program into
blocks and debug them individually

s0 you can say: ‘Now I know this
works | can go on 1o the next one’."”

MNor is this the only advantage
Hauser claims: “‘Our Basic runs
beiween 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 to write in machine
code.”

Hauser does not believe that
Sinclair’s Basic has become the
standard by virtue of sheer numbers:
“There are more people using
£X-81 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 leaves out essential
elements in the language.™

Another spin-off from the BBC
deal was Acorn’s involvement 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-area networks, chip
design, all in-house.” The company
plans to launch a phenomenal
number of producis over the next
few months. In addition to the BBC
speech chip and of course the
Electron, the company will be
launching AcornCalc, a financial
planning package, and a networking
system for the BBC.

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 1o good graduates and
computer lab facilities. If I do have a
problem I can just pick up the
telephone.”

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

Eventually Hauser would like 10
connect up his BBC at home 1o the
office network. In the meantime: *'1
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 intercst in
phyvsics is evidenced by the choice of
elementary particles as names for
Acorn’s computers: Atom, Proton,
Electron. At the height of the delays
some wit even suggested thar the
BBC/Proton should have been called
the Quark because people had been
waiting so long to sce one.

So how long will we have to wait
for the launch of the Electron? ““The
other lesson we learm from the BBC
machine is not to announce a pro-
duct until you are sure you can
deliver it — that's why I'm cautious
and say it will be out by the end of

the year.” m

YOUR COMPUTER, SEPTEMBER 1982 39



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 quality
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.
As reviewed by Tim Hartnel

ZX Computing/interface £3? 95

MEMORIES YOU
CAN RELY ON

64K
16K

£72.95
£29.95

RAMPACKS

MASSIVE ADD ON MEMORY

nll:w

bl
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

$. 4,
ﬁe%hf &
N

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

ZX81 4K GRAPHICS BOARD

The KAYDE Graphics Board is probably our best accessory
yet, It fits neatly inside your ZXB1. 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 wrillen
into your programmmes. 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

£48.95
FLEXIBLE RIBBON CONNECTOR
Stops movement of RAM PACK £12.95
IN/OUT PORT £10.95
MOTHER BOARD
Complete with 5 volt regulator £18.95

Jralid

40

All Hardware comes fully built and tested and complete with
a 14 day money back option

=]
Oty | ltem Iterm price T'DEIJI |
ZX Spectrum Cased Keyboard s 37.95 I
ZX Spectrum 32 Rampack 4; :1.5 |
ZXB1 Cased Keyboard wilh repeal koy 37.95 == :
ZXB) 84K Rampack X
ZX81 16K Rampack = 2995 T
ZXB) 4K Graphics Board 2995

2X8 Flex:ble Ribbon Connector 1295

16K GRAPHICS BOARD
SOFTWARE

PECKMAMN The only true ZX version of the popular arcade
ame.
PACE INVADERS The best version available anywhere,
CENTIPEDE “In all | think this is the best presented moving
graphic programme |'ve yet seen” — Phil Gar-

ratt, INTERFACE £5.95
Graphic Soltware can only be used with a Graphics board EACH

16K 81 SOFTWARE

CENTIPEDE “In all, | think this is the bast presented moving
graphic programme |'ve yet seen’” Phil Garratt — Interface.
3D 3D LABYRINTH A cubit maze that has corridors which
may go left, right, up and down. £5.95

4K Tool Kit full of utilities 1o aid the programmer in construct-
ing and de-bugging E. PROM version for use with graphics

ROM. £9.95

ZXB1 Maother Board

ZXBY In out port

|

=
1895 4
18.85

ZXB1 18X Graphic Software 555 |

ZXB81 18K Software _E-« 95 r [

Vic 20 Software 195 |

Name of Saftware =plip JI
|

EI enclose 8 cheque postal order payable 1o KAYDE Efectronic Systems Lid . lor

*Flease charge to my Access Barclayeard Trustcard account no
*Please delete complete 11
as applicable. B 1 51 ) 1) 1 ) R B [

3

Feass print

Signature _

e L | ) T INlab et
Agaressl | | | 1 | 1 1111 (51 St i 1 At g Y S R
k] ) S 1 e 1 [ | 1'% | 2]

[ |
L1

Ploase allow £1.50 P&P for all Hardware 50p for all sottware (Dept ¥C)
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VIC-20 SOFTWARE¢
THE KAYDE VALLEY Othello ‘<%

The ultimate in Plus many more.
adventure games
VIC 20 dealer £7.95

T E— — — —— S —— — S S —— — — — —

SEND FOR A FREE CATALOGUE STATING TYPE OF COMPUTER

g WHY WAIT TO PAY MORE ——
FAST IMMEDIATE DELIVERY e

Post To KAYDE ELECTRONIC SYSTEMS LTD
Dept 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
credil card Dealers welcorme




moving ahead

with

- ZX software
ZX CHESS & ADVENTURES

PROGRAMS FOR THE ZX81/80 INCLUDING -
43' Full implementation of FORTH on ZX, No

é{f longer held up by the slow BASIC — FORTH
runs 10-26 times faster than BASIC,
“Simplicity of BASIC with spead of Machine Code™

“sﬂﬁl{ BYTE RAM ‘BYG BYTE Ram pack, no Wobble problems,
PACKS 1 year guarantee on each Ram Pack. Simply the
$ £31.95 best you can buy. Immadiate Delivary.
-&1}( Z2¥ CHESsS!! We didn’t think it was possible but this game
- £2 05 "' plays against you, Two opening moves, needs
* 1K of RAM to run. Incredibla.
ADVENTURES Exciting machine code games with instant

ADVENTURE ‘A’ response, choose from the range below. You
£6.00 find yourself stranded on an alien planet.
7 Can you reach your ship and escape?

In & jJungle clearing you come across an Inca

ADVENTURE ‘B’ 1emple. You must break in, collact treasure and

£7.00 escape alive. Beware. Includes a cassette save
routne,

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

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 code tool and disassembler, allows access 1o registers
and search through and modify memory; with cassette routines.

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

®'\Written totally in machine code.

® Full graphic display of Chess board,

8 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.

'gass&:lte routines for saving unfinished game and returning to

ter.

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

®Print a copy of the Chess board onto the printer.

®Board can be set up in any position, you can even swap sides
midgame,

® Clear whole board with one command: for end game analysis,

£6.50

LACHESS 1 we believe the strongest ZXB1 Chess game as
no other has beaten itl!

®All the features of ZXCHESS plus:

®Book of 32 opening moves.

i]Seyen levels of difficulty: FOUR play within competition time
imits.

® A move is suggested by the ZXB1 if wanted.

® Optional Full Graphic version using the QS CHRS Board.

£9.95

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

ARTIC COMPUTING “Dept |P* e
396 JAMES RECKITT AVENUE, =
HULL HUs ouA =N

PUTING

ZX81 Workstation.

... is a stylish and ergonomic
plinth for the ZX81. It raises and tilts the TV to nvqid
eyestrain, holds the 16K RAM in place and hides the
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, Unit 5, South Coast Road Industrial

Estate, Peavehaven, Sussex BNS BNA,
Telephone 07914-81637 for C.0.D. and Credit Card Sales.

ANDNOW!
Spectrum workstation

£16.00
plus £2 postage
E;;‘:E; { switch £3

base T3.
p.“whal £3.50

. ACCESSVISR.

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

Pater Furlong Products, Unit 5, South Coast Road industrial Estate,

Peacehaven, Sussex BND BMA. Tel.(QO7914) B1637.
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THE DAM AT the head of the valley is under
attack 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 towards the
dam on the left. To stop the Nibbler and

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 10 68: print the title page. The graphic
symbols are obtained by pressing
shift and each of the following:
NIBBLERS.

GAMES

VIC DA

launch your ship at the same time, you hit the 85 TS UM TGS B4 90 Spmcds
space bar. When you are directly above the AU tha omoe mpehcs. T -

: - ; 70 1o 150: print out the instructions for the i S ey
Nibbler, press the space bar again to drop [ o £or U e INSTUERON T Can you stop t}c]e N?:lealers :
your bomb. ; | 20: $ha Braphice symbiol i Shiftand destroying the dam? Dave

If you hit the Nibbler, your score increases I Shambrook’s game IS for the
by one point and the dam has been saved fora | gp. the graphics symbol is shift and unexpanded Vic-20.
little longer. Bur if you miss, you forfeir a “N". -
point and the Nibbler lives on to destroy part | 110: the graphics symbol is shift and
of the dam. Another Nibbler will then appear 15
on the right-hand side of the screen. 120: the graphics symbols are shift,

Once the dam has been totally breached, the together with “S" and then “N".
water will escape and flood the valley, and you | 130: ﬂ'IE graphics symbol is shift and
have failed in your mission. You are then told " 3 o
your score and time taken, and asked if you | 140 j‘h;'graphncs symbol is shift and
want to try again. Type “Y" for another game ! - 3

cepgm : A : 159 to 260: construct the dam and fill the
f::qi".: behac ;t"p:.;g: wish to stop — nothing else R Ry 48 i
. : print nd ts the -

If the computer has been expanded and so el ﬁ:;' N Accry e foge D ,
has extra memory you could use the user- | 555 0 a5, ooy S AR position of the s ;‘_'ﬂsn Ji
definable graphics capability of the Vic to fredeid e T
improve the game. If so, the following routine | 290 10 204: eheck to see if the Nibbler is hitting Fe & -
should be added at the end of the program, the dam or the water. b S
and line 3 changed to: 795: turns on the sound register and 3 & - 15 R

vibrates screen from left to right. - A
3 PRINT CHR$(14): GOSUB 1000 450: if the space bar is pressed then the : S A
1000 FOR | = 0 TO 1024 bomb drops, else continue moving B A S
1010 POKE 5120 + 1, PEEK {32768 + I): NEXT | Nibbler. i :
1020 FOR | = 0 TO 1024 : READ A 491 to 500: plot the falling bomb.
1030 IF A = 1 THEN 1070 805 to 512: checks to see if bomb has hit the
1040 POKE 6144 + I, A : NEXT Nibbler or the ground. If not, then
1050 DATA 56, 124, 230, 3, 3, 230, 124, 56 continue to plot the bomb.
1060 DATA 24, 60, 102, 231, 166, 24, 36, 68 552 to 554: explosion sound effect.
1070 POKE 36060, 253 : POKE 36965, PEEK | 55,15 568: ibrte scroen up and down.
1@_ HETURN 5}'3: réstorgs scraan 1o r_lﬂ‘rmﬁi pm“im.
530 to 616: plot the water pouring out of the
If this program is used, the Pokes and Peek® da_m, ;
will have to be changed — 60 ro 128 and 62 1o | 620 to 646: print your score and the time that
120 you lasted for,
The main variables used in the program are: | 620: graphics symbol is shift and “T".
B45: graphics symbeol is shift and *"Y".

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 siop.
O — highest score o: switches the computer back into
S — score graphics mode.
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-..the quality of the colour display is excellent”. popular Computing Weeky.
“The graphics facilities are great fun” rersonal Computer World.
“...the Spectrum is way ahead of its competitors”. your computer.

“The world'’s best
personal computer
forunder £500

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 — 16K 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.

ASCIl 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 ASCII 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.

Z X 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.

) : &M
How to order your ZX Spectrum

BY PHONE - Access, Barclaycard or
Trustcard holders can call 01-200 0200
for personal attention 24 hours a day,
every day.

BY FREEPOST - use the 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.

—{ g [ e — ||
ZX Spectrum

Sinclair Research Ltd,
Stanhope Road, Camberley, Surrey,
GU15 3PS. Tel: Camberley (0276) 685311.

| Te: Sinclair Research, FREEPOST, Camberiey, Surray, GU15 3BR. Order
Gty Item Code Hem price Total Please tick if you require a VAT receipt [
| T e = - < £ o = *| enclose a chequa/posial order payable 1o Sinclair I
| Sinclair ZX Spectrum - Research Lidfor £ |
POU L Varmorn 100 12500 *Please charge to my Access/Barclaycard/Trustcard
| Sinclair ZX Spectrum - account Ao Please print I
 ABK AAM version 101 175.00 1 || " i l
| Sinclair ZX Printer 27 5885 » :
e "Plaasa delete/complele a5 applicable
I Frintar paper I
I (pack of 5rolls) 18 11.85 | MriMrsiMiss | b
= Postage and r,;.ackr"!:- . = Ad "B T 1 1 I
g | Address ] 1 1
l orders under £100 28 285 i — - e I
arders over £100 28 485 | | i i | i | .i. I
l TOTALE | | | L1 | B I
FREEPOST - no stamp needed. Prices apply to UK only. Export prices an application. YOC BO9

e e m— e e E— e E— E—— E— E— e E— e e e E— S — e E— — —




BBC SPECTRUM VIC

You don’t need to be one to use our

iMagneiic Characier Plotier
— it's simply the best thing since sliced bacon!

The iTIEF is designed for use with personal
computers having a user definable character facility —
SPECTRUM, BBC, VIC and many other.

A quality product having two 8 x 8 plotting grids on
which the black magnetic markers are arranged 1o 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 i'ﬂ EP 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.

iMCPco

34, WOODSIDE,
HARROGATE,
NORTH YORKSHIRE
HG1 5NG.

£2.95

fPost and packing free)

GEMINI
SCFTWARE

ZX81 (16K) SPECTRUM (48K)
STARTREK

Features an 8 x 8 fGalaxy, 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.

@ Betting 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,

JRS SOFTWARE

19 WAYSIDE AVENUE, WORTHING, SUSSEX, BN12 1JL)
TELEPHONE WORTHING 65831 (Evenings and Weokends only]
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"ATTENTION

VIC 20 Owners
Buy 1Game

for your Standard VIC 20

Clifford Ramshow is undoubtedly one of the

most creative programmaers of games for the

VIC. He is also the author of The Wizord and the

Princess and YIC Arcade Pock, all available from

Melbourne House. =

VIC Innovative Cassetfte 1 “City Bomber’, “Dumper’, “Nuclear Attack”,
“Ganymede”, “Space Flight”, “Battleship”, “"Duck Shoot”.

EACH CASSETTE CONTAINS:

7 EXCITING GAMES

VIC Innovative Cassette 2 “aien overun”, “Rat Trap”, “Grand Prix”,
"Warlock”, “Bomber Attack”, “Hangman’, “Siege”.

VIC Innovative Cassette 3 “Hoppy’, “save the Shuttie”,
“Invasion”, “Dragions Lair’, “Dungeon”, “Blackjack”, "Squash”.

||y £5.95 euch

Il the above games PLUS others
in this NEW BOOK

vic Fedidotys el
lNNOVATlVE ﬁ MELBOURNE HOUSE PUBLISHERS

131 Trafalgar Road, Greenwich, London SE10.

Correspondence to: Glebe Cofttage, Station Road,
Cheddington, Leighton Buzzard, BEDS LU7 7NA.

by Clifford

Ramshaw

I
I
| Plecsesend me:
I
|
I

Actual VIC screens
forVIC cassette |

CIVIC1£5.95 VIC2£5.95 VIC3£5.95 I
_IVIC Innevative Computing £6.95 I
[please add 80p for post, pack & VAT,

T R e S e S T e ey

£6.95 | iR s ah i ek e S gt |

sy MELBOURNE HOUSE PUBLISHERS
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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 1o 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.

Dave Berry’'s machine-code
program for the Atom
transforms your Acorn into an
intelligent typewriter with many
of the features of a word
pProcessor.

TYPEVVRITER

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 Atom it is both
fast and compact, filling just 767 bytes of

precious RAM. Nevertheless, it is able to
support all the following funcrions:
B Edit before print.
M Right-margin justification.
B Adjustable line spacing.
B Key-blip routine.
The listing shows the Basic and assembler
source-code version of “T". This listing has
fcontinued on next page)
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feontinued from previous pagel

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
astraight 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 args RAM
from # 2800 1o # 2AFF. The object code can
then be saved with the statement

*SAVET'"2800 2800 2800
and can subsequently be used by simply
entering
*RUN"T"

Programme line 20 sets up the following
initial parameters: line length, 70 characters;
bell position, 10 from the line end; left margin,
five spaces; and the default line spacing where
one gap cquals double. These parameters are
set by the first four LDR/STA pairs, and any
or all can be changed to suit your own require-
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 to use. These are:

CTRL and | together . . .

Justify and print. The routine will not allow
justification if it is not possible in one pass
over the line.

CTRL and 1, 2 or 3 together . . .
Change the line spacing. This key combin-
ation can be entered at any position in the line
and is effective immediately.

DELETE . . .
Delete the last character entered — the normal
Artom delete,

ESE- .

Terminate the run and return to the Basic
interpreter, *“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 fermin-
ator, ]. 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 typist. The tone
of the blip rises a set number of characters
from the end of the line — the bell position —
as a 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
text displayed. |

43 YOUR COMPUTER, SEPTEMBER 1982

HIST
10F, A=02800 TORZAFF; TA=NO8; N. s DIMLLC 27 2F  A=0 TO27,LLCA)==1iN. iF.B=0 TO: P=a2
E22
200 LLELDAETD; STRNGZ: LOR210, STRESS LORSS STARES]  LDARRDL  STARES;: LDAL0Z, JSReF
Fra;Lox2e5e; LDREeCE
30 LLZ2JSRAFFF4; DEX: BNELLZ2; LDRGNDD ) JSRRFFF4) LDOARNDZ; JSREFFF4 ) JSRLL21 :LDASEE2
| JERBFFFG; LDYREZ LDARARD
G0 LLESSTANZARF ; Y DEY : BRELLZ3
SBLLIBLDNGACD, STHESS, INCRZ0E, IRCRZEE, INCeZ0E, JSREFLSS: L0YeE2; | Dagel D, STHESDQ
B DYER20 5TYRET, LoRTNZ]
&8 LLOPRA TYR LU RDCoNeT  CrPRE2  BPLLL O TR PLA; STRASEARE. ¥ BPLLS
TR LLBLOY#BZ
B2 ' LLZBIEROFFES : PRA: TYR: PR LOASRST  TRY
48 LL185Taep003 LDxXeES
100 L IVDEX I BRELL 17/ EORENET s INY: BPLLL LS PLAL TRY. PLR: PRASEC, SECoN 1 1 IBNILLESSE
CiSBLEHes, BPLLL 2% PLASEC SECREL 1 5TREBE SPLLED
118 LLESFLA CFan 1B BNELL 1 S DECEZEE DECH2BE, DECEZ0S ) LDPER0S ) JERNFFF S LOASIED) S
RWFFFEIRTS -
150 LU ISP ReTF s BHELLS INY LDREWIC STRNZAAF , Y. JPLL2
130 LSO B BNELL IS INCERS
142 L1 SOMPRESD, BHELLS ) LOAGEDD,; LDYEE01
100 LLSPN SEC BecEeel BRI LLT I PLR EORBEED PHA
180 LLTPLE I CHPER I D BRELL 14 CPYSET; BPLLLEQ STYNER, IhY
178 LLiSL0PNZRRF, ¥ PRR; TYR: SE0; SECHEE TRY: PLA: STREZARF. ¥ CMPES20IBHELLIZ TNV S
TARZRAF . Y DECRER)BNELL12:LOVERDS. 2FLL1
B2 LL2 AFLL2D
198 LLI2INY: TYA: CLC: ROCESE TRY IFLLIZ
220 LLISPHASEC; SoCRE22 BPLLL 27 LORIERD . JSARFFFs
218 UL 27F LRI STRREZRAF ., Y CPYREZ: BNELL 16 LDMSRED; STHEES
22R:LLIelEY I BELL2
&30 LL11DECKZS8: DECEZ02, DECAZEE, LORRZ] ; JSRAFFF4/LDMESS  ESOLL2G, LORINED
2621 LL2C SREFFFS . DEMIENELL2S
Sl LL26LDYRAZ LDMER] : LDRTE2D
260 LLICJSREFFr4; DEX BNELL 12
EM0 LU DRICRAF . Y JSRRFFF4 DEY, BRELL S LIARNDD; JSREFFF4. LOVERS LoRs02
80 LLESTON2RAF, ¥ DEY BNELLS: LORDEDS; JSREFFF4; MPLLLY
238 LL21ERRFTDL:]
J0ITP=REC PP+l SP="ATON IS NOJ CONFIGURED RS AN P=P+l.(F M1 TPeff Fafe]  or="

INTELLIGERT TYFEARITER jP=P+l.(F el TP=2A.FT1w8R,FeP+2, 5Fn"  ¥EY EFFECT
"IPSPel, (F)el; TPl FT =l Pof+2, 8P =" RETURN. NORMAL LINS PRINTINGY PePil (Phe
14 7FmEA Papel

JiosP=" CTRL 4+ 3 JUSTIFY PRD PRINT®

Joor=PHL, (P el TP=2R P=F+1l:9F=" DELETE. ERREE CHRRACTER"

PP+ (P41 TPONE FePel; = ESC. TERNINATE PROGRAMME" ) PeP+L.(F el 7P=
SR PuPe]RPe" CTRL + N CHANGE LIKE SPRCING® /PwPel.{F el TP=if;PeP+];gPe"

~ rilj:ﬁ‘?ﬁ Wel 2 OR 3)"iP=P4L. (P el  TP=HA PTi=0A; PeR+2,5F= 2051 710N FRFER, FRESE

SHeP=Re (P le]

FOBL. KOP) JEREFFEGIRTST

FOOE, T N R R R R TR PR Y ML GLELLBIE.
PRUN
STARTTNZE00
ENDTEZE20
2899 A9 46 8% B2 A3 A 85 B R S BT Bl R 1 B B6
28Ik A3 2 20 F4 FF A2 %0 A9 20 20 F4 FF CA DO FA RO
2820 D 2@ F4 FF A3 3 20 F4 FF 28 6C 29 AS 2 28 F4
2830 FF Rs B2 AP O 99 AF 2R €2 DO FA A2 CQ 85 84 EE
2840 B 2 EE B 2 EE 8§ 2 20 69 FD A4 2 B9 1D 99
28% O 82 ARE O B84 B3 RS 21 48 38 1B 65 5 (9 82 19
2860 & ARG 68 99 P BY 4C S8 29 A4 82 20 E5 FF 48 %@
2670 45 R9 65 A3 80 5 PO MG B4 CA D@ FD 49 L C8 18
2580 F3 58 AB 58 48 38 E9 11 30 E 3 E3 3 18 9 &8
cEM 30 ER 11 8% 896 4C 68 20 69 €9 I8 D@ 14 CE 8 2
2t (£ 8 2 CE B 2 R 3 20 F4 FF RS D 28 F& FF
2682 68 €O YF D@ 9 CB A © 59 AF 2R 4C B 23 L3 XN
2800 0@ 2 E6 85 C% O DO 4 R B A® 1 48 38 E9 4@
2800 3@ 4 £3 49 20 48 683 C9 1D D@ 31 £4 B85 10 BC B¢
2852 60 08 B3 AF 27 45 55 38 ET S0 A8 63 9 &F 2 L9
ZBFR ZC DO 10 CB 59 AF 2A 06 80 D2 B8 R @ & 26 29
2300 <4C €6 28 08 58 18 60 80 AD 40 E2 28 43 33 E9 22
2918 16 Y RI AD 20 F4 FF 58 99 BAF 2A C4 83 DB 4 R
2920 52 B 94 B8 D@ DA CE 3 2 CE B 20 3 2 m
233 13 22 F5 FF RS 86 FU 8 R? D 20 F4 FF CR DR FR
290 A& B2 ARG BL A9 20 20 F4 FF CRA D@ FA B9 AF 28 20
232 F¢ FF B85 00 F7 R® D 20 F4 FF fs 82 M ¢ 99 o
2%% 27 E65 D@ FA RY 6 22 F4 FF 4C 38 28 28 DL F7 C
2970 41 54 4F 4D 29 <4F T3 20 4E 4F 57 20 43 4F 4E 45
2388 43 &7 5 2 4% 45 0 81 W@ 20 41 sE D A 49 4E
293¢ T4 &0 S4C 4C 42 47 43 4E %4 P W W9 Te 45 N =2
290 43 54 43 32 D R A 20 20 20 48 53 3 X 2@ 2
Z3BL ZE 28 20 20 20 20 47 56 46 40 S3 WM D R A 2R
S0 I2 43 T4 05 W2 4E ZE 20 20 20 SE 4F 32 4D 4l 4C
2900 20 4L 59 4E 55 20 W0 N2 49 4E 4 49 SE 47 U R
292 20 43 N4 T2 4C 20 2B 22 S0 20 29 47 W O3 5 49
29 46 D9 23 41 4E 44 22 I W2 49 4E W D R 2B 4¢
SAOS 43 4C 4% %4 45 2E 20 20 20 43 32 41 3 &% 2 43
2910 48 41 %2 41 43 W 45 52 D R 20 43 W 43 X R
2R20 20 20 20 20 20 5 4% W2 4D 47 4E 41 W 4 2 W
2A3C 32 &F 47 32 5]l 4D &0 4% D R 20 43 54 22 40 2
SR4e 20 28 4E 2@ 20 493 4§ 41 4E 47 43 20 4C 49 4E 45
20 28 33 W 4l 5349 SE 4T D R 22 20 2o 20 22 2
SH5E 20 20 20 20 20 26 5T SB 4% W2 &% 20 4E 3B 31 X
SA7O 32 20 4F W2 28 33 2 D A R T 4F 33 49 35 48
ZAES 4F 4F 20 38 41 50 45 %2 2C 28 W W 45 3 W2 o2
2f%e 41 2¢ 4B 45 33 D ER 20 ES FF & 2 @& & & O
e 8 8 g 29 B 2 2 8 & & & & & B B
e @ @ @& 9 ‘2 B B & B P B 8 B 2 28 B
2ate A ® 2 A 0 @ 2 B £ 65 B A ¥ A 2 B
e & @ 2 8 90 02 E B B 9 & 2 @9 2 O 0
28 2 9 2 & ¢ 2 2 @ 9 & @& 2 0 o 2 B

B 8 48 9 8 22 @ 8 B B B K QB




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 designed game for one or two players.
Attractive screen display and super control,

10 GAME PACK I: (ZX-sp £4.00; ZX81 £3.50)

This game pack contains three individual programmes. You will
have lots of fun with them, and improve your IQ 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 1o;

Software,

51 Elgin Street, Shelton
Stoke-on-Trent ST4 2RD

Please send me:

Game ZX-5p ZX-81

Sea War ____atE7.00 _ at £6.00
10 Game Pack | at£4.00 at£3.50
Adder _____atfAS0 __atEs.00
| enclose £ for above items.
My address is

My name . Signed

All prices included VAT and P&P.
U.K. delivery: Allow up 1o 28 days.

(CcOM PUTACALC ZX

DEC ._IF'IH

e e S i i -

B L L L L T T

An advanced spreadsheet program for the Emclalr 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
= 38) of utles and numbers (up to 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: 01-803-6074).

61[1‘-'-" :i_c.kb

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
money-back guarantee if you don't agree.

It is NOT a full-sized typewriter keyboard with full-travel keys to be
wired up in some way to your computer.

IT IS:
SIMPLICTY ITSELF TO ATTACH fitting directly onto Sinclair's
flat keyboard
NEAT AND UNOBTRUSIVE, in no way interfering with any
other 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 ZXB1 A REAL PLEASURE TO USE
Send chegue/P.Q. for £T1.52% to:
DAVID HEARTFORD

91, High Street, Evesham, Worcs,
WR11 4DT

IE - ) S

PERSONAL
COMPUTER

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 you

* A detailed analysis of the available systems including
the BBC, Commodore and Sinclair models, examining
specifications, commands,
software and other wital
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 1. K. s leading authority
on small computers

Packed with ideas and fully
illustrated with photographs,
line drawings and information
panels. ONLY £5.95

A large format quality paperbaq.k
Available from all good bookshops
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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 controis 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 rowers
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 acroplane is on screen at all umes 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 cach 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
tollowing hexadecimal-loader program.

10 LET X = 16514

20 LET A§ =

30 IF A = " THEN INPUT A%

40 IF AS = "S" THEN STOP

80 POKE X, 16 * CODE A5 + CODE A% {(2) 476
60 PRINT AT 11,7:X: “"SPC, A3{1 10 2]
FOLET X = X + 1

LET A% = A% i3 10}

90 GO TO 30

RUN {IN FAST)

You can now enter the hexadecimal codes as
in the listing, either in pairs or blocks, ie.,
80 Newline — 80 Newline — 92 Newline or
8080922121A90100 Newline and so on.
Bemember there are no spaces between the
codes. The hexadecimal-loader program will
give a display of the last address and code
entered so that vou can check the listing as you
enter it.

I prefer to run it in fast mode becausc the
screen flicker does give an indication that an
entry has been made without having to look up
from the list to check.

After the last entry, at address 16800, enter
5 to end. Now type the only line of Basic
necessary:

10 RAND USR 18520

and delete lines 10 to 90 as these are no longer
required. The ROM subroutines used are
located ar the same address in both the old and
new 8K ROMs.

16544 £Q 58 33 40 LD DE!4LO33) Random height

2A 32 L0 LD HLI&032) for towers
19 ADD HL,DE

22 32 L0 LO{&032) HL

1C LOAH

E6 07 AND 07

Cé6 0D ADD A, 0D

&7 LD B.A

{5 PUSH BC

(D F5 08 PRINT AT Start printing
3A 32 &0 LD A [4032) towers with
E6 07 AND 07 random

C6 04 ADD A.04 characters.
07 RST 10

€1 FOP BC

(3 o
; - EE20 | i T
1 s
A\
o 78 LD AB
- i FE 16 CF 16 Finishe
28 03 IRZ 03 tower ?
04 INC B
18 EB JR EB
TE F :EE ?F'E Finished 32
16514& 1] ¥ FE 1 inis
= 21 %2 i% g:itge 28 03 JRZ 03 towers 7
16520 01 00 07 LD BC.0700 Print black ocC INC C
D F5 08 PRINT AT background 18 D2 JR D2 B
1100 0 LD DE,01CO starting at 16590 01 00 08 LD BC OBOO initial. rocks
3E 80 LD A.80 line 7 16593 €5 PUSH BC Store it
o7 RST 10 (D F5 08 PRINT AT Print rocket
B DEC DE 11 82 40 LD DE.L0B2 data
TA LOAD 01 06 00 LD BC.0D0G
B3 ORE 0 &8 08 PRINT STRING
20 F8 JRNZ FB 16606 24 10 £0 LD HL(I4010) Scan screan
16537 05 20 LD B,20 Print last 11 71 00 LD DE,0021 from bottom
3E 8A LD A BA line grey/ 28 DEC HL until rocket
o7 RST 10 black ES PUSH HL found
10 FO DINZ.FD 7E LD A[HL)

16615 FE A9 CP A9

16633 FE 92 CP 92 Found shot 7
20 1E JRNZ 1E

36 80 LD (HL)80  If yes-erase.
23 INC HL

Found rocket’

16617 20 OF JRNZ , 0E
23 INC HL  Check next sfeen
TE LD AIHL} position for tower
FE 76 CP 7%
28 FA JRZ.FA
FE 80 CP B8O
28 29 JRZ 2%
1 POP HL If tower then goto

C3 80 41 JPAIBD crash display. 16781

Check next column
TE LD AfHL) for end of line
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BOMB-RUN

il INC A
2830 JRZ .30
16701 19 ADD HL,DE Create shot on
7E LD A.(HML) screen below
EE 80 CP B0 front of rocket
28 0A JRZ. 04 If position is top
FE BA CP BA of lower then
28 08 JRZ .08 erase tower,
36 80 LO (HLYBO
1% ADD HL DE
TE LD AHL)
18 F§ JIR.F6&
FE T& CP 76 3% 92 LOHLYLYZ Print shot
28 FA JRZ FA If ‘next’ column is 16719 21 86 L0 LD HL LOBS Reduce shots
FE 84 CP BA base line then do TE LD AfHL) counter on rockef
I8 12 JRZ 12 not re print shat FE iC CPIC body.( part of
19 ADD HL DE Move down one 0 05 JRNZ .05 rocket datal
7E LO A(HL) line and check 36 25 LO{HLYZS
FE 80 CP 80 for black square 28 DEC HL
28 0A JRZ OA Yes 7 Goto print i@ Fb JR.F
FE BA LFBA if base than ap OFC A
28 08 JRZ 08 skip print 17 LDIHLIA
35 80 LD [HLIB0  Erase tower down FE IC P K :
19 ADD HL DE o base line 20 08 JRNZ .08
TE LD AMHL] (must be towerl 28 DEC HL
18 F& IR F& 1E LD AIHL)
35 92 LD(HL) 92  Re print shot FE 1L LP1C
E1 POP HL  Get original shot 20 05  JRNZ.05
IEM loDA @ if no shots left
372 3C 40 LO(&03CLA then load &03C.3
16763 1 FOP BC Get rocket position
oL INC C and move it to
V4 i 79 LD A.C next screen
| FE 14 CP 14 position
| 20 07 JRNZ .07
T8 LDA.B
EEE ;IF' P Check landed ?
JRT.F If yes fo 16792
1807 JR. 07 g
¥ FE 20 P20
20 03 JRNZ. 03
0E OO LD C,00
e 8é (NE B
18 C6 JR [6 postn.and goto next 79 idA.c Change rocker flame
16670 E POP HL Reset stack. E6 0 AND 01 from - to m to - et
16671 D& Dk LD B,06 Delay Cé % ADD A%  with sath move of
08 DEC BC 372 83 40 LO(4083)A rocket
18 LDARB CID &0 JPLODM Goto 16593
Bl 0R [ 16781 CY POP BC Get rocket position
20 FB JRNZ FB CO F5 08 PRINT AT
16678 3A3E 40 LD AILO3E) Scan screen twice 0606 LD B,05  Overprint 6 u's
ac INC A to move shal at aE 97 LD A.97
37 3E 40 LD(403E)A twice speed of 07 RST 10 _
(B 47 BIT 0,A rocket 10 FD DINZ. FO
20 AD JRNZ .AD 16792 ;E Eé - i_gliuz* b, Reset counfer
16689 34 3C 40 LD A403C) Check shots left? B51A
0 DECA iy STl 32 865 40 LD{40BSLA
78 35 JRZ 36 16800 (9 RET Return to BASIC
16495 JA 25 L0 LD ALL025) Check key prassed? 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 16K 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 and guaranteed with the following 16K Ram
Packs: Byg Byte, Sinclair, Downsway.

Also available:

New 32K+ Ram Pack — £39.50
Standard 32K Ram Pack — £35.00
64K Ram Pack — £53.95

Tape loading Interface — for trouble free loading of Programs — £9.50
New High Quality Keyboard with bleep + reset — £49.95
I All Prices are inclusives of V.A.T + Free Postage & Packing

Phoenix Marketing Services,
Oaklands House, Solartron Road.
Farnborough, GUT4 SQL.

Please send me

16K Ram Pack — £22.00 1

Name __ i 16K Ram Pack at £22.00
A tclians L New 32K + Ram Pack at £39.50
B 32K Ram Pack at £35.00
= oy £l 64K Ram Pack at £53.95
Make cheques payable to: Phoenix Marketing, ] Tape loading interface at £9.50
| enclose my cheque for___ _! Fully cased keyboard at £49.95
Please debit my Access/Barclaycard
Signed
l Date

:ﬁﬁx DRAGON 32

T nice upon a time .

AL

T

. in medieval days, there were-

dark, mysterious Forests, and within T

The heart of the syitem i3 a GBOD9E migro Swandard connections include: —
oo . ;. 4 processor, 2 great advance on the  still ROM Carricige

these Forests there lived mythical ey s on the st T e s

dard, expandable to B4K. Uses Extended Remote cametie unit
- N Microsolt Colour Basie, 9 colours avaidlable Centronics Parallel printer
ON .

monsters called DRAGONS B retldl SR o 42 1885 10D 100 e "BANIE". Mool el AR

displayed on TV set or componite colour Vary TYEtem

maonitor. Generates a full five octave sound
cange through the TV Speaker

Unlike other systems in Lhid price range it All this for the unbalievably low price of
uses a corventional OWERTY Keyboard. only £199.50 inc, VAT, plu: £3.00 p. & p.

Now in 1982 when buying a

= computer you enter a technological ™3

Jungle; here within this jungle you (0mp“'e" '0' All

will also find Dragons. But these 72 NORTH STREET, ROMFORD, ESSEX. TEL. 0708 752862

: e s I Ploajw [#43 /g TOTAL
-~ Dragons are no myth. | name Oragon 37 & £199.50 sech 1
| i Dragon Joyiuicks @ £19.95 poer — -
I ADDRESS ... CARTRIDGES |

P —_— Ghot Arack I [24 D5 mch _—
| & R T =7 i Berseri & £19.95 pach i

“J o e — GO lvaden & £19.96 sach —
I ‘“" = : T * Matenrands @ £15.98 voch —1

Househald Budgeting & £10.96 aach e

i “ il e ; CASSETTES

1 Eiﬁ' = I — GO P Of E}Hnﬂf?.ﬂ’i‘!?t;!l _I
E e v Compendium of Applicatom @ . F——
Ii-n-;hnd‘huw’ﬂ taf i€ Cruewt @ £7.95 eech o —l

iy ., i o Maydntig and the MEngtaur § et
™ .:..'__ hh.f -w‘ . I-ﬂurhv r Ha. - Compytavosce B C7 00 aach _I
: LS T [ BELEEL = Graphic Arimater @ £7.95 sech —l

D (LRI ) REE VIR | i R TSN Ve T I -
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Zna
16K SOFTWARE

fnatynytenk ) o [IESUAGIEEIT, S R e £6.00
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. Go counter.
Game save option. £10 first finishing prize.

CASSETTE DESIGN ................... PR e S s

Create and LPRINT your own cassette case designs. 24 lines by 32
columns. Design supplied with fold indicator. Save option.

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
spacesin it. To load in your Hex just type starting address, a space
then your Hex code-hit newline and sit back. To 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

The specialists n internal plug-in
memaories for ZX computers announce:

80K
SPECTRUM

now attainable for the price of a 48K
model!! with our SPBO low-power
Sinclar look-ahke.

Functionally identical 1o the Sinclair 32 K internal plug-in expansion but with double

the capacity (B4 K] the SPB0D plugs nto the sockets provided onthe 16K SPECTRUM

by Sinclar forhiz 32K expansion board, Instruchons 10 our ususl high standard makes

hitting very simple indeed The SPED in no way intaderes with Sinclaw add-ons = IX

Panter, RS232 interface. Microdnve

" MNew low prices on our highly successful ntermal memones for ZX81 to: East
London Robotics, "Finlandia House', 14 Darwell Close, LONDON E6 4BT.

item Item price  Quantity  Total
CHIPSWITCH kit doubles your Z%81 memory to €470
IK (1his kit requires s.niderrnqh
INCREMENTAL intemal 2K plug-in memory £17.75 =
extension lor ZJ':E'I t-namrablu to 16K
Addmonal 2K -:mps for above [HMB1 16P-3)  £4.50 3
HMIME'H'I-E-IIK |n|!‘rna||'|lug WY Inr Z'jl:31 [4535
MINIMAKX 16K version of MAXIMEM -up“r.n.e [3‘_95

E able 1o 64K with our ch-p exchange SErVICH

& SPBO 64K migrnal plug-in mamary extension for  £60.00

§ Z'.l: SFEC"FIU"'."l griing BOK :;-‘ user RAM

S SPEO Kit \-ersmn with full ingtryctons £44 00 =
SPBO h'll-ng service [prce includes excess phrp) {9 DG
Tlllﬂr-l;ﬂ;l'b! l.ql.r-i'fi-.li an 01 ‘T}T’ 3308 P'n-j age and Fal;.llng -‘Ep
All prices already include VAT [TGiaLe

Please tick of you require & VAT recaipl D %
Relunds less £1 50 handling on all items retumed within 14 days of receipt.
Send stamped addresscd envelope plus addibional 12%p stamp for catatogue

Chegue/Fostal Ovder payable to EAST LONDON ROBOTICS £
Name MM/ Miss
Address

STHP PﬂESS”' Tt.lﬂl'.lt'! all wour ZIE 1 BHSI-I:: .;1m'l F.'lm:hmu code programs and data
onto your SPECTRUM in minutes with ow new SLOWLOADER available zoon!t
“¥C8

ELECTRONICS (UK) LTD.  //

MORE MEMORY FOR YOUR
ZX81 OR SPECTRUM!

NEW!

32K RAM FOR SPECTRUM

Stand 249
Perosal

A full 48K of memory 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

s 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 HAM Pack (any make, any age,
%F_.r condition) for £12.50 against a Downsway 64K

emory to bring the price downtoonly £47.45plus p&p.
Without trade-in, it costs ;ust£59 95plus p
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 22 x 1% x 1in. and are
supplied with a foam cushion strip to provide added
mechanical stability.

* Reviewed in ZX Computing Aug.fﬁept 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, jusi
return the memory within 14 days for a full refund {and your old
16K RAM pack, where appropriate).

Please allow up to 28 days for delivery.

p — still

To: Downsway Electronics (UK) Ltd
Dept. M, Downsway House, Epsom Road,
As taad Surrey.

Please send me:

Oty. Iteam Price Total
32K RAM for Spectrum £42.50
B4K Memory for ZX81 at
trade-in price (my old 16K £47.45
RAM Pack is enclosed)
B4K Memory for 2X81
at normal price £59.895
without trade-in
16K RAM Pack for ZX81 £24.95
Post and Packing £2.00
Total £ .
My cheque/P.0./Money Order is enclosed
NAME.
ADDRESS:

YCo
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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.

J

USER-L

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 1s
possible to display graphics in any mode —
except for the reletext one.

This is very useful when writing a graphics
game which is required 1o be relatively fast.
The Print Tab function displays many indi-
vidual 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 character 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 cight
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 cight-by-cight dot marrix.

The easiest way to find these eight numbers
15 10 take a grid of eight by eight squares and

CALLING THE OPER

HiGlT ON THE the User Cuide's
inadequacics is 1ts lack of information on the
various calls to the operating system via s

command-line interpreter. 1 studied version

I\1 of

0.10 of the operating system stored in
EPROM to glean the detarls of the system |
commands. |

The version of the operating svstem resident |
in a machine may be checked by 1yping in
“FX0
to which the computer will respond with the |
operating-system  version number and s i
storage medium. '
If you examine the operating-sysiem code,
vou will see that the following commands will
be recognised by the command-line inter-
preter. .
*CAT
*DISC
*DISK |
*DEBUG |
*EXEC
*FX
*KEY
*LOAD
*MOTOR
*NOTAPE
"OPT
*RUN
*SAVE
*SPOOL
*TAPE
vV
Some of rhese commands are adequartely des-

cribed in the User Guide but many will be new
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to most users. The full set of commands indic-
ates  the and consideration which
obviously went into the design of the micro
and its operating system.

The commands “Disc, "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.
Aflter typing in this command, any attempt to
manipulate tape files will cause the “No filing
system available™ message 1o be printed out.

The *Exec command is described in the
User Guide and allows a rexr file on tape to be
rcad in via the screen just as if it had been
typed in at the keyboard. What 15 not men-
tioned is the complementary command *Spool
which allows text files 10 be created. This
command causes all text displayed on the
screen to be written 1o a tape file which, when
*Exccuted, will repeat that output. For
example:

10 *SPOOL"KEYS"

20 PRINT"KEYORUN | M™

30 PRINT"*KEYILIST | M*

40 PRINT”*KEY2VDU7 | M”

50 PRINT*KEY3WAKE UP"

B0 PRINT*KEY10WHO PRESSED BREAK"
70 *SPOOL

The *Spool closes the current output file and
s0 winds up the output file “Keys".
Having created the text files saving your

cane

1::‘.1.1!,11':[1: soft key delinitions, they may be
“loaded” by typing in
"EXEC"KEYS"

The *Spool command may also be used to
save a typing session or a program lisung
which appears as screen output. For instance,
using the previous example in program
memory, type in the following

*SPOOL"KEYSPROG"

LIST
to which the computer responds with a listing
of the program.

*SPOOL

*Exccunion of this file will retype in the pro-
gram. A slight element of untdiness emerges
with this example when the List and *Spool
commands generale syniax errors.

One of the great beauties of this facility is
that subroutines, or procedures, and functions
likely 1o 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
command

the *“Spool

CLOSE# 0
may be used instead of *Spool. Close# 0 will
close all output 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 oprtionally a pair of para-
meters. The *FX command is an elegant way
of calling subroutines from the operating




EHNED GRAPHICS

Program 1.

¢ FOR 1=233 T0 243 STEF-1 200 BATA 235,247,227, 209, 129,209,241 ,255

20 REAE A, B, C,D0,E,F, 5.0 270 DATA 255,241,203, 095,231 ,195,12%,253

<8 VOU23,1.5.B,.C,0,E,F,0,H 280 DATA 253,183,155, 231,231 193,129,255

40 REXT | 290 BATA 255,231,195, 231 185, 129,129,255

50 MOBE 5 00 BATA 255,255,230 195,195,241 ,193,233

&0 FRINTTADCS, 121 ICHRS (255 ;CRRSC254) ;CHRS L2530 ;CHRS (2520 JCRRT (21 ) UHRS i 53 ) (CHRS L2 ) SCARS(255) 310 DATA 253,255,205,255, 259, 20%,555,253

JO0 FOk I=\ TD B 1000 REA CUPYRIGHsC(L) TaM THOMAS 1982

B0 PRIRTTARL6+L, 13)CHRS(ISV)

¥0 NEXI ; 5 Value of column

160 A#SCHEBI243)+™ “sCHRB243)+° “+CHRE(ZATIS" “+CHRE(243) 128 &4 32 18 &8 4 2 1

116 PRIRTTARIS, 14348 == e ~

120 FRINTTARLZ 15248 ROW 1 40 |

130 FEIATTAB(&;14 A%

140 PRIRTTAB(T, 17 0a% ROW 2 124

150 FOR I=1 10 8 |

140 FRINTTAE(&+],. 08 HE${ 2341 ROW 3 84 I

170 WEXI IROW 4 124 |

o I - 3 .I'\- {3 \-‘, - . -;:u I:i::l:"\. I';--n'. H i :l"i_ " # g { J':.".-. -.- - I--’ s - o

::; Ezf;ll_ﬂp.q_;r. CHES ", :::HP::i, - y CHE® 24l s HRS (245 ) SCHRS 2 SeREF(24B) (CHRE (2% ROW & 254 |
G, 90,128,80,80,60,128,0 |

200 PATA 0,8,28,44,125,86,14,0 ROW & 186 |

J10 DATA 0,24,.32,80,358,69,126,0

220 Paih 0,50,00,24,24,60,124,% ROW 7 L

230 DATA 0,24,60,24,90,126,128,0 ROW B o |

240 DAiA 0.0,245,60,00,24,80,0 _ :

5 DATA 233,045,129,199,195,195,127,255 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 cight, and you will have the

\TING SYSTEM

system. A few of the available FX commands

are described in the User Guide, but here are a

few which are not:

*FX9.n Seis flash period of first colour of a

flashing colour

Sets flash period of second colour.

Sets auto-repeat delay for keyboard.

Sets autg-repeat rate.

Will switch off the keyboard auto-

repeat.

*FX12,0 Restores
values.

Operation of the cassette motor relay is
allowed independently using the *Motor
command. "Motorl closes the relay and
*Motor opens the relay.

Anyone like me who has spent hours trying
o 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 not explaining the *TV
command.

This command allows the VDU display 1o
be moved up or down the television or
monitor screen. Typing in *TV1 followed by
a Mode staiement will restore the line pre-
viously lost off the bortom of the display.
*TV255 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, elc.

The screen may be moved up a maximum of
three lines and down considerably further

*FX10,n
*FX11.n
*FX12.n
*Fx11.,0

the auto-repeat default

eight numbers for the VDU command. Figure
| shows this process for the space invader to
be used in program 2.

For this invader to be character 255 the

command is:
VDU 23,255,40,124,84,124,254 186,145,0

depending on the vertical hold properties of
the television being used. A parameter may
also be passed with a *TV command to turn
ofl interlace in Modes 0 10 6 inclusive. For
example, *TV0,1 will turn off interlace.

A value of 1 will turn off interlace and 0 will
restore interlace. Interlace, 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 "0OPT] or *OPT1,0
switches off all messages from the filing
system and “*OPT restores them. *OPT1,2
expands the information contained 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 uts purpose. It has a most
promising title and I look forward to hearing
from anyone who can tell me about it. [l

Here is a simple program to illustrare 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
is used ro Print the character, bur this is not
vital. Instead of using Chr$, the program
could be run without line 30 and the character
could be printed by:

PRINT CHR${255)
Line 30 could now be entered, but instead of
the Chr$(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 | uses character definition to create
a complete set of chess graphics, printing them
out as it does so0. 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
complicated 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

fcontinued on next page)
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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 unfortunatcly 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,
50 to find the duration in seconds divide this
number by 100.

All of the channels can be played together,
s0 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 commangd 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 15 the bomb or mussile, 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 too 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 value of what appears in the
brackets is equal to —1; if it is false then it 15
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 between 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.
At random intervals a UFO moves across the
top of the screen. If you shoot this down you
get 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 displaved 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 1o go right. To shoot a missile press V.l
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30
40
30
&0
/0
80
70
100
110
120
130
140
150
160
170
180
1B5
170
200
210
220
230
240
250
240
270
280
290
300
310
320
430
340
350
360
370
JBO
370
400
410
420
430
440
450
460
470
480
490
500
510
320
330
540
550
L&G
370
580
590
400
410
420
630
640
4350
460
670
480
&£90
700

HS=0

HODE 5
VoUu23,255,16,16,56,56,255,255,90,0
vbu23,254,0,0,16,146,16,16,0,0
YBU23,253,40,124,84,124,254,186,144,0
Youz3,252,15,31,50,255,2559,63,31,15
VDU23,251,240,248,76,255,255,252,248,240
DIN A$(S),X(5),Y(5)
5=0:X=10:Y=7:1=0:0=3:L=3:4=30:B=0:U=10
FOR I=1 TD 20
SOUND1,-15,200,1
AS=INKEYS(3)

NEXT

FOR I=1 TD 5

ASCI)=" % 2 & % & & 3 3 "
X(I)=0:Y(I)=1%248
PRINTTAB(X(L) ,YC(I})AS(1)
NEXT

F=1

FOR I=1 10 5

IF A${1i="" K=N+1

IF AS{I)>"" PRINITABI(X(I),Y(LI))"
AS=INKETS(D)

L(I)=X(19+F

IF X(I2=0 v(I=v(1)+0.5
SOUWDO,-15,250,5

IF ASCI)>"" PRINIVABC(X(L1),Y(I)}ARCL)

«FX15,0

LF Y(I)=30 AMD A${(1)>"" GOTO &30

FRINTTAB(B,A=1)" ":IF A=30 AND B=X+1 L=L-1:IF L=0 GOTO &30
IF #=30 A=20:B=RND(1%)

IF B=0 GOTO 300 ELSE FRINTTAB(E,A)"CHR$(254)"

A=f+1

IF A%$="" AS=INKEYS$(D)

K=X+(A$="I")-(AS="K")

X=X+ (X=17)-(X=0)

FPRINTTAB(X,30)" CHR$(255) "

LF A$="V" AND ¥=7 1=29:1=X+1:S0UNDG,-15,253,10

IF Y=8 AND(Z=U OR Z=U+1) PRINTTABCUL,B}" ™:5=5+1000:U=18B
PRINITABCZ, YY" *

IF ¥Y>7 Y=¥-1

IF Y>7 PRINTTABUZ,Y)"CHRS$(254)"

FOK J=5 TD 1 STEP -1

1F ASCJ)=" (17 SPALES) " A%l Jy=""

IF INTCYCJID<oT NEXT2BOID S20

C=(Z-XC(J))+}

AS=HIDS(ASLJ),C, 1)

IF A$<>"CHR$(253)" MEX1:60T0 520
S=S+REND(I)*100

ASCII=LEFTS{ASCI),EC-1))+" “+RIGHTS$(AR$(J),(17-C))
P=(D/S0) %49

PRINTTAB(Z,Y)"™ “:Y=7

HEXT I:IF H=5 GOTO 410

PRINTTAB(U,B)" *

IF XC(1)=0 OR Xt1}=3 F=F4+-1

IF U<18 U=U+1

IF U=18 AND RHD(S)>4 U=D

H=0

IF U<138 PRINTTAB(U,8)"CHR$(252)CHR$ (251"
PRINTTAB{(7,5) S;SPCi4):L

GOTOD 190

b=D-1

GOID 140

FOR I=1 TO 30

SOUNDD,-15%,250,3

AS=INKEYS(10)

NEXT

IF S>*HS H5=§5

LLS

PRINTTAB(0,10)"HIGH SCORE “;HS

IF IHEEY$(10)="" GOTO 700 ELSE GuUID %0

{17 SPACES) “

Program 2.
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THIS ASSEMBLER was developed on a Vic-20 |

with 16K RAM pack. The program occupies
slhightly less than 9K bur reguires more than
13K to run. I have found that the best way to
store the assembled code 1s near the top of
memory — locations 53 to 56 on the Vic —
Poked low because string wvariables grow
downwards and can interfere.

Although it has been written on a Vic, it can
be entered on a Per with no alterations ar all,
and with little alteration on most 6502 micros.
The source code is 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 edining.

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 lising, or any other key to continue. Do
not press the Stop key as you will break out of
the assembler, not the listing.

Other direct commands are as follows:

LISTx will display the program as
above, but beginning
at hine x.
MNEW clears your program.
ASSEMBLE displays a hexadecimal
assembly of your
program.
ASSEMBLEM as above, but also
loads the machine
code into memory,
as specified within
the source code.
SAVE outputs the source
“program code to tape as a file
name’’ named ‘program
nama’ -
LOAD loads "program name"’
“program from tape.
name”’
*SAVE saves memory from location
“program x 10 location y and names it
name’’ x-y “program name’’
*LOAD loads “program name’’ into
“program memory, 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 1o end or any other
key 1o continue,
PHx returns the hexadecimal value
of the denary number x.
fDx returns denary value of
hexadecimal x.
END exits the assembler,

Commands are not altogether standard, and
spaces are very important — they enable the
main assembler rourines to split each line 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. Alter-
nauvely:

20 .LOOP[s] STA[s] .SCREEN

On reaching this line, the label Loop is set

equal 10 the location of the command follow
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You are not confined 1o calculating your
own location valucs. Up to 10 numbers or
can follow the commands. For example:

20 .LOOP[s]STA[s] .SCREEN +SFF-200

This will be calculated by the assembler to
give 415] denary.

To enter a series of letters or graphics, the
Byt command is used. This has two alter-
natives:

10 BYT ‘'THIS IS A TEST
The apostrophe before ““This™
assembler to use ASCII codes.

20 BYT PTHIS IS A TEST
The P tells the assembler 10 use CBEM screen
codes. Branching can be done to either a label
or a specified locarion.

To specify the load location the
command is used. For example,

tells the

as

e

10 *= s 675
continues assembly from 675 denary.
50 * = s Sfff

continues assembly from {il hexadecimal. The
last line of the source code must be an End
command, otherwise the program will loop
indefinitely.

For absolute addressing the mnemonic is
typed, followed by a space and then the

ata command.
ﬂm, the label Screen would |
Sl assembly by 4096, be substituted

location — number or label. For example:
10 LDA[s] SCREEN

In immediate addressing, the mnemonic is

typed, followed by a # | a space, and then the
number or label. For example:
10 LDX# [5]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

20 INCY [s] .LOC
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 15 placed 1n brackets atter the mne-
maonic:
10 LDAI(Y)[s] 100
20 STAIX)[s) 150
An indirect jump has an I in brackets:
10 JMPil)[s] 2000
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:

10 to 70 read mnemonic data and number
of bytaes per command.
100 1o 440 run through your program and

supply each line with its memory




ASSEMBLER

This 6502 assembler, written by Philip
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.

18
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feantinued an next page!

location, and aiso set up any labels
either defined or from a full-stop
command.
assemble your program, into
memory iIf required. These lines
include:
denary to hex converter
numbers up to 65535 — FFFF.
hex 10 denary converter,
this line converts a letter or graphic
into CBM screen Poke codes
1410 to 2190 contain the input routine which
accesses all other parts of the
assembler.
one subrouting used by all parts of
the program to convert the string
T% to a denary number. It is
returned as T%.

450 to 1400

740 10 B40 for

1010 to 1040
1290

2200 to 2380

2450 1o 2660 are where the disassembler is
accessed by the input routine.
2660 is where the CHR$ commands

open inverted commas and then
delete them. This prevents, for
example, a clear screen command
from interfering wath any printout

2670 1o 2890 are the subroutines which output
memory 10 tape and Vice versa

2900 to 3150 hold mnemonic data and data to
give the number of bytes required
by each command.

Now here are the variables:

A%inl 6502 mnemonics.

A%in) number of bytes required by each of the
commands.

each line of your program.

the command on each line of your
program

the location of each line of your program
in Memory.

Each of the last three arrays are Dimensioned
to 200 elements, but this can be altered as
required, by changing line 10.

ML the number of labels so far encountered.

LAS(n) the names of the above labeis.

Pin} the location in memory of each of the
above labels

The label arrays are Dimensioned ro 50

elements, but can also be altered as required ar
line 10.

L5in)
C5in)

D%in)

| L%

DN
H%
LA

ER

S

the line that the input routing is currently
working on.

the number of lines in your program
denary number for conversions.

hex number for conversions.

flag used 1o give “Load on assembly™
counter used to control the position in
the line of program that the assembiler is
dealing with

error report flag, to give a line number
after an error in the source code.

the number of lines so 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 15 a mistake in ine x of the
ERROR IN x source code.

LABEL REP- The label defined in line x has
EATED IN x  already been usaed in the code.
NO SUCH The label mentioned in line x has
LABEL IN x not been defined.

NO CODE The user has tried assembling
ERROR with no code in the memaory.
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S Figure 6. Pointer table REM 1. | | David Horne’s ZX-81
o8] = A H
32 gg §§ ‘g §§ E? EE gg disassembler prompted
:g%ma.s 32 2 3% 3 28 38 || many readers to ask for a -
¥ 023033 033 28 s 3B % similar facility for their
L3 3 38 38 2 523 3% || new $|nclalrs. Now you
18 28 2 '
£ 3 & E-E jE §§ §§ EE can disassemble your
ggg!sia 26 46 9 28 28 28 Spectrum.
i7 ®m1 =& 290 37 41 29 86O |
s RSB O8RS -
JEZao0% g2 48 3% 3% 38 3%
-t T 7 28 00 44 PA A
s BH3ERE
J58,.30 58 38 38 O3 a
3R B3 SRR
32 33 38 B B/ B ;| 31
FET-CF
29 47 47 29 47 48 23 47
48 2% 17 45 30 47 &3 3
47 44 RS 47 289 t.g 4?
20 48 17 25 I8 48 =25 4B
23983 ,
4T B RS RY IR 3R % THIS SPECTRUM disassembler is based on the | many of you have already successfully pro-
B8 3E 42 By 232 %8 13 2 ZX-8] disassembler thar appeared in the July | duced a Spectrum disassembler from the
AR iPet. 9 4B 34 B 4w dg issue of Your Compurer. The method used for | original article, but for those who did not, here
oy i TR e e creating the long Rem statement is repeated | is how o do ir.
A% 25 48 45 29 45 43 26 B g pea
SR S0 BB 46 I+ =29 = and the use of tables 1o point to commands is We use three tables 1o decode the machine-
BE S X7 Ry &3 4R e also retained. T know from your letters that | code listings. The first table in Rem | points
:‘E EE §§ Eg %E %E §§ EE B i e - to the mnegnmnics of the assembly langui;g: in
S e ak. AE. BB 44 45 &8 =yne a o Rem 2 and Rem 3. Figure 1 shows a typical
2% 25 4> 28 34 38 A8 AT oF paeix o 250 op cade output and figure 2 shows how the output was
gilia DESESLSL O _— CB X 1Y ED achieved. The first character of Rem 1 points
35 EE EE EE E% E.E %E E% All ones All ones except Al ones to the comrhand table Rem 2 and the second
aii*aii % 42 D4 29 42 4R 034 3 and third characters point 1o the extension
45 42 A7 am 42 48 42 &2 052 2 table Rem 3.
4 42 azm 48 g 42 43 4 053 2 £ ¢
d2 42 &= i 42 42 4 The initial problem is to produce the first
SE L2 47 E5 42 40 55 4a 054 3 g =
i SO P Wt T e 070 2 Rem which contains 768 bytes. Create Rem |
42 24 BB 42 §; EE 2 42 078 2 with 100 characters — see figure 3. Edit the
:§§a753 48 28 =53 23 =8 5 08s 2 line number to create REMs 2 1o 7 inclusive.
2 ; ith 26 ¢
¢ =2 53 B¢ 82 W2 &% 2 04 2 :Then type Rem 8 v.lt_h 26 characters. It helps
45 56 a2 46 56 4a@ 43 5§ 102 2 if vou Poke 23609, 255 first.
43 44 =B 42 D4 56 42 & ;
24239 1o 2 BREM 123 . .. 3 456 (26 characters}
43" 47 B 43 48 3B 43 4% 112 2 Wy
at &3 t§ a2 43 i3 2@ &3 Save the code produced so far by Save “1". To
44 == g‘. =8 +3 4+ - 1 13 2 p,
P4 67 28 B4 45 206 B4 485 check, type
28" %=s 48 280 T4 43 28 Sa 114 2 PRINT PEEK 24528
44 25 B4 D4 28 Se 42 28 115 2 : : ! .
48 A7 28 48 4B A0 4B 45 This should give the answer 13. Type in the
pean: o T (ERa R S R S 16 following for one long Rem statement
44 20 48 34 B 48 42 =8 17 2
i 32 38 18 fe a8 i I 19 2 POKE 23757, 2
jﬁas“ 8 %2 85 8 38 a5 126 2 POKE 23758, 3
31 38 28 &3 33 8 &8 = 134 2 Then type
3% 23 &2 &7 43 3: =3 2o 142 2 2 REM
Ei oS8 ©2 51 a8 28 a8 =2
3% 30 8B 4+ E2 21 24 150 2 3 AEM
g8 41 5% :g 48 3% =28 3 158 2 LIST
31 58 38 & W W 31 = 166 2 _ POKE 23756, 0
zig‘“g\u =3 38 23 33 =ag &% 174 2 to prevent editing this line and Save “2".
31 =7 22 3o 22 82 15 I8 182 2 Next enter the data loader. Type:
,21,,@8 Sa sz 4B 37 28 36 190 2 2 For A = 23760 to 24527
S 53 35 42 37 82 5 I3 203 3 3 F‘“ 7 -
57 2a i3 44 3§ S =& IR The above takes into account the important 5 I;lup:t: s
BL R R N S 51 Z-80 op codes 10 these parameters. & PRINT A: TAB 8- B
41 53 38 27 44 €1 =1 ag Figure 8. ; -
GF B0 Be +8 @8 D9 =& 2 6 NEXT A
=1 7 35 42 - =22 L -3 -4
41 28 28 20 4+ 57 1 S50
§ 28 40 =28 zo : .
=7 58 28 35 83 57 I8 B8 Figure 2. Table operation.
41 B2 20 20 44 BE6 231 36
31 26 48 49 28 41 28 38
26 27 28 28 30 31
Sinclair Address Address Z-80 2 REM SCF CCF ol D INC DEC
character content mnemaonic / /
s %Ei 2 "EE Rz eletis {0} gl (2) (3) {4) i5)
cosy 83 3 TREM 60 28 28 3041 2973642 3073928 304728 314728
HEEW EEE s uF asss T
THEM =a3 8 3 REM HL DE C AF NN H L D E C
3 gg 2 LD ML (23648) 36 I 3B I 40 M ]2 483 4 45 4 447 B8
az
2 EE LD (23647)HL Taking 1 REM
I~ 13 {1} 29 39 41 LD BC NN | check these
= 24 14 R 5¥ {2) 29 36 42 = LDbc A on page 183
W i ff v e e
p inclar
cEB¥ 355 30 Rsss (5) 31 47 28 ~ DEC B manual.
coPY ss% 31 R3S6 Figure 1. 4
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Figure 9. Figure 7.
ECTENISITON TABRL = — 1 3 2 o e . ;. ——i- -
—1-. =2 E?_ —_— 4= e > !_!r“."'.‘_N:_' TEELE ".E,__, =
= - < b STC8 =1
3 . £ S ERCA =2
= oo e 3 RIA 29
= 22 i pas s
z Tag = z 2RE 2=
= o1 == S SCE =25
= e =5 £ it =7
= bC =5 : il aa
1@ HL 20 e =l =2
i3 DR =1 ig  INC =1
12 &c 22 11 DEC - 21
1= AF 33 ol S
T TN = Lot L St
e e 14 RST2 23a
= & 3= 1§ 8378 35S
T T i 1S 2518 SE
18 - 33 AL e T
I3 = 39 12 83532 28
=3 = ic i3 =Z43 =2
21 C &1 2@ 2S48 4D
e » £ = =T + 21
S = SO iz
s Nz dd HHND 43
R 4= T R e S
23 NC 15 == e SR
2+ C <+ =5 e ot~
== Puo &3 = J T
=5 o5 45 =2 _OF +5
3B - == =S EBoOoB 12
=1 e = t 53 :”-.'E“‘" T.-::
—t bt me = f]l o =
BE i e et S T L i == =z= == 33 =8c =5
EEEEEEEEERENE e i 33 SUR 5
24 PE 54 =5 o LS =7
S i S
Blocks of rwo =5 RCT 55
EEEENEEEEE®R 35 SBC SE
: 2 o o
* 3 LT - =
EEEEEEEEEEDE Figure 3. 389 ExX =3
= i D= &5
EHEEEEEEEEEE 1 REM 12345678901234567200123 41 Ex §1
1556756901234 55878921253456T7TE5@12348 = =T 52
' SYSO01234E87E32 1214 S67ES01234567 203 CEL &=
3921234547890 -
Biacks of four
Carefully enter the data into the Rem state- Enter Rems 2, 3 and 4 as you would a | Print PEEK 24716 should give 99. If not, table 2 is
ment by typing Run. Make a note of any | normal Rem statement. The spaces are wrong — check space after CPL.
errors you make and go over them later on by | important, see figures 6, 7, 8 and 9. The | Print PEEK 24786 should give 48. If not, table 3 is
Poking the correct value. following will check whether your tables are ANTOUI
The list is given in figure 6, but unfortun- | correct. When all is correct, delete line 5 and enter the
'Jtl..'l'j.‘ ﬂﬂ|}' a small portion will be scen on the program 1 ﬁgu:u 4. 1 have included a copy
screen if the Rem is listed. When you have | pring PEEK 23760 should give 60. facility which can be substitured if you do not
entered all the data, delete lines 3 and 4 and | Print PEEK 24534 should give 82. If not, table 1is | have a printer. Type
check by typing Run. Then Save “4” wrong. 163 PAUSE 150 i
Figure 5.
ic listi Exol L (S® _PRINT CHRS PEEX I,CHRS PEEK
Basic listing xplanation g T e :
ET G=24706 - CB IX 1Y tabl G 8% B0 TO CebeE. :
E EE nog225% ';"__—‘—-———_____ED- S 33 FOR Heb YO G:2108 STEF E.C DD YD foutins
S I TR s kAo S 288, TeEET T, roLs L1 1)
BE Baisc \\cgmmgnd table start S “’55"3;:1?"# D BB IReE e L
3% LET E=bo2 Extansion table start g oo To =2
1i GO _SUB 140 : K 102 GO Ul ize
15 LFT TaRs3sPEEK —l1st }, : 193 LET farsp
i85 LET K=PEEK I —-a— tem n L 104 GO TO
17 LET LePEEK {TeD)———oo——2¢f | . bi 120 IF PEER (F+D) ¢+3@ THEN GO TO
}g CET i II'=*!I‘“."_—____'—‘—*'*Bf|;.1 hlenTEl W LY ifi‘ FRINT Crigg PEEFK (F+D);TRS &
=9 IF Le=Ct+EeD THEW G0 TO £0_ PEEK (F+D)_ TOB 13 ®a0 st
i IF CeC+EeE THEN GO TO EscC-D 122 RETURM
22 IF LoCef THEN GO To S0 24 PRINT TAD 5;PEER (FaD).TAB
S BRInT Crss PEEX T CHRs PEEK 1255 ReTunn
(T30)  Crng PESX (IsEi.CmRs PEER Print command 148 IF FEEX Jc30 THEN GO TO 144
(TaDolEs ;" = i4i PRIN HES ECER o TAR 0 BE=
; i; L=al THEH Q0 TO 43 K JiTAB 1. THRE L7,
L=6D THEN G0 TO C+C+C i RETLURN ;
B LET_I=Faiii-cyee) 143 PRINT TAB 8;PEER w;TAR 12; .
31 ?9 H=49 THEN GO TO A3 4% RETUR :
AI I M=41 THEM GO0 TO &7 189 FOR S=d TO S274d ATER 13--—Routine 1o page
3 ERSb i s 0 R AR b
38 LET TaPsi(M-C) sF) ~ 182 mExT o results.
37 G0 _sSUB a0 181 CoORY
20 TPTHOF THEN 80 TC Gec-P 184 HERT s
&1 &0 TD 160 e 18% STOP
43 PRINT PEERK (JeD), ™ °
33 g
oS8 PRINT T(PEEK (J4D) -S5SSR
té "ﬁn'ﬂﬂ'ﬁ! Figure 4,
Ef LeT 1_”5.# +C Tables Function
- i e L B ke b P L L T i
g_a FGR Tab-D TO C+f STEF o @>REM. < LTS STTATTAD Pomter table
o52 ZF PEEK (JsD)=E7+3 THEN LET biocks of three
58 NEXT I S R e &
SO LET JsJeB ~~g REH RICAGRCARIA DAR_RBA_SCF  Command table
8@ GO TO C cc oI LD INC DEC DJNIHALTRET
63 PRINT PEEK (JeD) ) PRETERS1IE6REZ4RSIZRS4LORSLERSSER0D blocks of four
& ahat AbD GRLC ER° 3R MR o828 3R SUF
5 EJ? PRINT PEENK (J+D) +2T8aFPEEN | "Eﬂ 'EE "EL_E.' '(E: .;,:-5:_ e F; T
+E)
688 LET JeJg+E REMH cChimed hldebocHLDED
69 GO TO 3& caArnNg HLOEGB G C N SPNZZ NCC P Extension table
21 82 Fue.2° CD3+ - =pnnPE blocks of two
74 IF PEER (J+D) 138 THEN GO T i BEH DO43BSS=3SaAZBS43370287A 1% 1Y tabl
0. 28 iy pRNk (b 2006209:2102311902112211301143118 ED, CB, IX, IY table
g3 ERINT BE 2iigziiralivalataidinisepiSomina blocks of four
77 PRINT (PEEK (J+0)) -35¢ 2ISEZ1ITVASISEZ 180220232
76 GO TO o4
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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 so alien to the one your machine uses, the
kind of dircct translation discussed in the
previous articles in this series is diufficult or
impossible 1o apply. This is, of course, also
applicable to translations from one language to
another.

The method 1 shall use is to revert to flow-
charring — thar basic step in programming
which we all know is essential, but which we
usually manage to do wirthout.

Our regular readers will have seen a form of
flowchart in this magazine ecach month. It is
heavily disguised as a puzzle and will be found

in Your Compurer’s Competition Corner.

The type of flowchart we will use 1s 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 15 2 number of symbols joined
up by usually one-way paths. Different pro-
grammers use different symbeols, but so long
as they are consistent within a chart that does
not matter. The symbols 1 use are shown in
figure 1.

The start, stop, go to and from symbols are
self-evident. The input and output symbols
are graphic: they represent an input card and a
roll of used copv output. The assignment

10 DIM A(9) : DEFINT A-Z : RANDOM
20 R - RNDIO)

30 IF R! >0.5 THEN 100

40 (input players move)

100 FORI = 1 TOS

110 IF A{l) <> 0 THEN 110

120 A = I:l = 10

130 NEXT |

140 AfA) = 1:B =0

160 FOR | = 1109

160 IF All) = OTHEN B ~ 1

170 NEXT |

180 IF B = 1 THEN 40 ELSE {game drawn)
Program 1.

1000 IFA<I0ANDIFB<OTHENZ = 0
ELSEZ = 1

M0 IFC< 100 ANDIFZ = QTHENC = C
- 100 ELSEZ - 1

1020 IF 2 = 0 GOSUB 2000 ELSE GOSUB
3000

1030 ON D GOSUB 100, 200, 400, 400

Program 2.

10 IF A < 10 THEN 30
20 IF B< 0 THEN 40

{*DICE THROW"|
VAR LINE : INTEGER ;
PROC RANDOM ;
VAR M, N, P: INTEGER;
BEGIN
REPEAT
M:= N"125
IF M<0 THEN
M : = ABS(M)
N:=M;P:=M
P:= PMOD7:
UNTILP<>0
WRITE (P# )
END ;
BEGIN
WRITE (28, 31, 220, "‘DICE’) ;
FOR LINE: - 1 TOS8 DO
WRITE (13, 220}
N:=93
RANDOM
WRITE (32, 32)
RANDOM

END
Frogram 4.

10 N - 99 : REM SEED FOR RANDOM
NOS
20 GOSUE 1000

FLUEN

statement box is to contain a list of statements
assigning values to variables or altering the
value of variables.

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 sumple statement
which can be answered “yes” or “no” and the
path leading from the box is chosen dependemt
on the answer.,

Only decision boxes have two paths away,
but any type of box could have multiple paths
leading 1o 1t. The cardinal rule is that at each
part of the diagram there is only one path 1o
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 i1s only one
path from each part of the diagram, all flow-
charts are equally valid and there are
numerous ways of arranging this game.

Check through this flowchart to see that it
complies with the rules [ have just set out. It is
usual to number at least some of the boxes so
that they can be referred 1o, but the sequence
of these numbers has no significance.

The next step is 10 enlarge the boxes
maintaining the structure of the diagram so
that it adheres to the rules of your program-
ming language. If you are not familiar with
flowcharung, it is worth working through the
whaole chart to produce the Basic code for the
game. Here I 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

E g é =GETO:H A9. Figure 3 is the next stage of the flowchar
50 IF é{ 100 THEN 70 and figure 4 is the final stage which is
60 Z - 1:GOTO 120 1000 REM SUBROUTINE FOR RANDOM practically the cods for thel progrash. Work
70 IFZ = 0 THEN 90 DICE THROW through these to sec rhe logical connections.
80 GOTO 120 1010 M = N* 125 You will see that box | has been split into
80 C = C— 100 1020 IFM<OTHENM - 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 GOSUB 300 1080 P = P — INT (P/7) * 7 cyed programmers will see that I have jumped
::33 ::: [D) s ;I:E: g :ﬁ ::HTNT ETHEN L out of a For-Next loop in 6.1 and 9.1, but my
150 GOTO 400 1080 RETURN method of making this possible is in a previous
Program 3. Program 5. article or you could use the methods shown in
- - —_— e the listing of program 1.
| @ 1.1
Select random no. &1
1 Find blank
Stﬂﬂfs-tm"l Input 'nl.ﬂpl.“ Hl:l_(: Is numbar '“ﬂh? )_.Tﬂ.-— lﬂ:“ h'l::’lf
i S
82 ™ put=1" in
blank space
G O | f »
Mo Yes
Golo 2 Are all spaces full? B
Assignment/ FromiGoto Decision Q—*—( =
Statement Y
Figure 1. Figure 3. @
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When then is this flowcharting to do with
translation? Logic is two-way so that it is
possible to change a language code back 1o a
flowchart. Thus when faced with a piece of
untranslatable code you should convert it into
a flowchart 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 If-Then-Else and On-Go To state-
ments in your Basic dialect you could have
considerable trouble with the translarion.
However, it 1s ecasily converted 1o the
flowchart at figure 5, and then o the listing in
vour dialect — for example, program 3.

It is listings like this which give Basic a bad
name as an unstructured language, but at least
with the help of a flowchart you can keep
control of the logic, and can in many cases,
including this one, improve on the flow of the
program al 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 not usually
possible to translate directly as different
programming languages have differemt
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. It is 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 ro 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 1t is only
necessary to [lowchart 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 to follow.

Having arranged rhe flowchart we can forger
its Pascal origins and rransform it into Basic
statements. I have resisted the temptation 1o
simply replace it with

10 P = RND({S) + 1: 7P
as rthis would not help vou understand the
technique. The flow diagram is simply a
method of generating pseudo-random
numbers using modular arithmetic and s
encoded into Basic without difficulty — see
program 5.

The only problem is with the box 4 state-
ment P = P(Mod 7), which 15 a standard, if
obscure, mathematical expression meaming P
is the remainder when P is divided by 7. For
example, il P originally was 22 then P(Mod 7)
would be 1 as P = 7 = 3 remainder 1. [ ]

@ &

Y No

s
[IHPJ.'IT PLAYER'S MOVE | =

Yes Caompuler
(M computer play iim?)—»%l “
1]

i |
3 T Mo
( Is the move valid? _}

1' Yau

Yos |

1.2

6.1

IFR > 8.5 THEM 8.1 FORI=1TO % 2
ELSE GOTC 2 IF ﬁ:'.l = O THEN 6.2 [

P
{ Has player wan? 3 i *
Can computer win? S ¥ el
o i FORI = 110
= a
- L. v compuler block? ) 11 IF All) = @ THEN 2
Mo MNEXT I
Computer No GOTO 14
makes Is game over? J 1F
Figure 2. @ Figure 4.
1 2 3
Yes Yos
—I—u{ﬂﬂ' o 1s &0 z=19
Ko Ho
| ™ Y r
rd -_'Iz =
5 Yes &
& Mo
1
1 12 =12 13
((Fromzsoarrnom a0ee >((1s 0 = 12)—>—((GoT0 109 >
- Yes 15
Ho .l 16
Figure 5. Figure 6.
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VOL.I: 25 BASIC

25 PFIACTICAL BASIC programs
you can put to work immediately
Programs to demonstrate the
wide- ranging potential of your
16 or 48K Spectrum:— World Atlas —
Cassette and Videocassette Index —
Music Composer — Computer
Term Glossary — Star
Maps ... Personal
Programming Aids to
help you write your
OWn programs more
effectively:— Memory
Map Monitor — System
Diagnostic — Program
debugging aids. ..
Time-saving Routines to
use in your own
programs:— Text

Editor — Flexible graph
drawingroutines — Sort
and Search routines. ..
Plus much more. And, of
course, original games to
entertain and challenge you.

LEARN

New ways to get the most from your Spectrum.

Over 100 pages packed with — Powerful
programming techniques:— use Structured
Programming to save timeand make your

Distributed Worldwide Excluswvely by Tempus of Cambridge.

38 Burleigh Street,
Cambridge CB1 1BR.

PRO GRAMS AVAILABLE
£99s

programs more reliable —Ildeas to
make your games more exciting
— How and when to use trees,
tables, sorts and searches (do you
know the MonkeyPuzzle sort?) . .. . Facts at your
Fingertips:— Memory andruntime Bench
marks for every command — Display File
Memory Map —Important PEEK and POKE
locations you won't find in your Spectrum
manual . . .PLUS:— All 25 BASIC programs
explained line by line — a goldmine of
practical hints and tips.

AVAILABLE NOW! ONLY £9.95

Send today for USE AND LEARN
Volume 1 — 25 BASIC Programs,
and we’'ll also keep you posted with

details of furtherimportant MiCROL

products for your Spectrum. And, of
course, USE AND LEARN comes
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® Guarantee.
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MiICROL (UK Mail Order). Allow 28 days for
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9-5.30 Monday to Saturday, stating name and

address, Card No. (Access & Barclaycard) and
item(s) required.

tto — MICROL (UK Mail Order)
Freepost, 38 Burleigh Street, Cambridge

Pleasesend me...... number of copies of Use and Learn
| enclose cheque/P.O. £9.95 + 50p p + p(£10.45 total)

| wish to pay by Access/Barclaycard .
(Delete whichever not applicable)

Please Print Name & Address
Cam MO e e T T T TR .

N s e e e e e
.Name ............................................. .
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COMPILING AN index is, at best, a long and
rather tedious job. If funds do not run to a
professional indexer, the author has 10 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-51"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. | 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, I 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 think it is
as good as most. The usc of Inkey$ for com-
mands justifies, I am sure, the small amount of
extra memory used, compared with Input —
which requires two key pushes instead of one.

Similarly, the program is difficult to crash,
and rejects most kinds of incorrect entry. At
least I have not yer found anything that can
lead to loss of data. Finally, 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 rop-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 Rubout in the usual way. After
Mewline has been pressed you must use the
Edit Index facility.

To return to the menu, key 0 as if it were an
eniry, not a page number. Notc that cntry
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 is not
deleted. This enables you 1o continue adding
to the index after saving and loading the
cxisting 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 ime will vary according 1o
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 out the index on the screen or
printer, merging identical entries and listing
page numbers in numerical order. The index
is printed out in strict alphabetical order,
regardless of the order in which entrics were
keyed.

You are given the option 1o print on the
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 computér operates in fast mode

/X-8l

for just over half a minute between screens.

If the printer option 15 selected the screen i3
not used. The printer prints out the index in
blocks; computing time between blocks 15 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 facilitv. 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
mdex; the up cursor moves up one line at a
time.

The lowest entry on the screen is high-
lighted with a cursor or inverse first character.
| Thas is the line aflfected by any ediung. Kev E

DELETES ALL DATA.

aEe () - 13@ PRINT
1 n?ﬂ ﬁgkﬁiﬁﬁag?Tan’iga“ %EE gg%mg “B KEY ENTRIES" ‘
=, T =5
B e 158 PRINT "B SAUE ENTRIES®
19 LET X=325-CT 188 PRINT
is CET Soe5 188 PRINT "B PFRINT INDEX"
13 FAST 17@ PRINT
18 CLS 175 PRINT “ ESIT INDEX"
17 FOR N=1 TO 17 18@ LET Ks=INKEY
20 PRINT R$IiX) 199 IF Ks="1" THEN G20TO 230
25 LET X=aX+1 198 IF Ks="2" THEN GOTO 496
30 NEXT N 2@S IF Ks="3" THEN cOTC 352
35 LET X=X-1 219 IF Ks="4" THEN R0TO 1200
4@ PRINT AT 16.,@;CHRS$ ((CODE A 215 IF Ks="§" THEN GOTQ 1@

% iX)) +128) 232 GOTO is8e
+8 PRINT 232 CLS

T, L=DELE 235 PRINT BT 11.9; "EE

KEY ¥ TO &0

: - ON, @ FOR MENU., ™
123 GETG SEa 24@ IF INKEYS="Y" THEN GOTQ 485
CLS 245 IF INKEY3$="@" THEN GOTO i2@
18S SLOW 252 GOTD 248
11@ PRINT * 485 CLEAR
12@ PRINT 4868 DIM A% (341,33
1258 PRINT "H BEGIN NEW INDEX" 49@ LET CT =2
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II\IDEXER

John Watson’s Basic program for the
ZX-81 means you can compile an
index for your Iihrar\_.r of books or

collection.

496 FAST 852 IF As(x,1i)=" " THEN GOTO S&
497 CLS 3
498 LET X=1 B8S2 LET Agix)y=""
LB, **¥¥%x¥xEN S5S LET CO=CD=+1
"'““"’é*ié*é?-***f?‘f”'Eaxﬁﬁ*'%% 4 586 LET CTacT-0OD
3 =Y £ &80 GOTO oodw
[ i Z2OTD 106 a?uala IF AxixX _ 1)=" " THEN GOTO BE
GOSUB
SCROL 708 LET CT=CT-1
GO 71 GOSUs sSaie
LET K =IHhE?g 722 GOTO SS@
IF Kg="7" GOTO cad éE*EGEEéﬁT-QT 2@, 8; "PRINTER (P)
S6@ IF K$="8" THEN GOTQ 620 (=2 e
SE5 IF Ks="2" THEN GOQTO 582 1994 LET P%$
S7@ IF Ks="E"” THEMN &QTO 720 12995 LET Ps= IHhEHQ | i,
S78 IF Ks="0" THEN GOTO 6S@ 1998 IF Ps="Fp" P3="3" THEN GO
S&@ GOTO Ssa TO zZo2a
808 LET X=X-17 1997 GOTO 1998
635 IF Xi328-CT THEN LET X=325- 208002 LET X=341-CT
= 2085 FRAST
61@ GOTO 13 2966 CLS
52@ LET X=X-3 281Q@ IF PEEK {(PEEK 16326+296#PE
63@ IF X>324 THEN LET X=324 EK 16387) +87)<>@ THEN GOTO 22082
&§3% GOTO 12 2@d2@ SCROLL {fisting continued on next pagel

OO0
B

hane e i b et o

W e

R

-----

' "i .‘ .l‘." .‘ '. - -

-
)

R R

UL

-----

o atata"e st

-

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
you cannot fll the gap left by a deleted line
while in edit mode: to insert new entries you
need to go to oprion 2 Key Entries from the
menu. Again, to return to the menu key Q.
Remember that Edit mode also returns to the
menu via what can be a lengthy sort.

In case of an acadent, like keving Break by
mistake, the program can be restarted by Goto
100. The printed index has gaps between each
block of 10 lines or so; this is intentional, and
improves legibility if the index is 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,
bur with an unsorted list. To make it sort, go
to Edit mode, option 5, then immediately key
0 1o go back to the menu again through the
SOrL routine.

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 to 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 cntry
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 C3 is
checked for an empty string, a blank first
character, or for 0 which 15 the “leave entry
mode” command. The page number BS is

feontinued on next page)
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checked to see if it is empty, or if it starts with
u non-numerical character. It did not seem
worth checking all three figures, as thisis nota
mistake likely to be made during entry —
forgetting to put in the page number is a
possibility, but putting in an alpha-numeric
page number scemed far-fetched. 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 50
that it is sorted properly. Without ranging
right, page 150 would be sorted before page
35.

Entry is always followed by a sort — at lines
8000 1o 8260. Regular readers will recognise
the cxcellent Shell-Metzner sort routine by
David Lawrence, published in the April 1982
edition of Your Computer. Why rewrite a good
program?

Option 5 on the menu, edir 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 ro 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
forgetting to make the necessary correction to
the entry counter, line 635.

Note that all the entries end up in the array
in reverse order after sorting; CD is used 1o
store the number that has to be subtracted
from the total counter after editing is finished.
The next sort — automatically after edinng,
line 690 — gets rid of the empty strings. Note
line 650, which prevents re-deletion of deleted
strings — this would upser 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
ediing separately if 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 1o be some way
of checking when a screenful has been
supplied.

This is done by line 2010 which Pecks the
second line of the display file o 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 15 empty — that is, it is the one after the
last-used string — goes on 1o 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 out.

If the string is not empty, the entry part is

stored in Z3$ 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 at 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/l.oad time is about two minures.
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" rwrick, 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
spagherti. It typifies the program that has been
put together piecemeal, but on the other hand,
it would have taken 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 ro alter lines 1, 10, 486, 505, 510,
605, 630, 2000, 2135, and 8040.

(fisting continued from previous page)

2838 A2CROLL 5838 IF C(i)=" " THEN CGCOTO S010
2249 Za=RE (X, TO 271} SOaE LET Biix)=Cs
EE&E PHIE Eé_:;_:;a"BTI;!EH GOTO Z26& =838 LET C CT+1
s ; I B840 PRINT T 12, 2:RA%I(X., T 271 ;
208Q0 LET X=X+1 o "
2070 =R% (X, TO 27 sédsa’ INPUT B8
2080 S@55 IF Bs="" OR LEN B$>23 THEN ©
2298 PR T 12.,€c;", ",RE(X-=-1,= CTDO =Ea5a
gﬂgg EE"};C C+8 Egﬁacéfrusgééé:-”g" OfDeT1y o ¥
2100 IF v$:3Z% THEN GOTO 2010 @70 LET O=LEN B3
2112 GOTO =2l1a Sase® FOR S=g TO 1 STEPFP =1
2120 LET Z3=v3% SA8S LET A3(X,21-5) =B$((D+1) -8)
2100 LET X=X+1 SA03 MEXT
21385 IF X>341 THEN GOTO =260 SA98 LET X=x+1
2148 LET Y=REI(X,1 TO 27) S22 PRINT RT 18 ,29;8B%
2150 IF Y$:>Z8 THEN GOTO 2910 8218 RETURN
21808 PRINT ".,",R3iXx .28 TO 38}; Ea0a FAST
2165 LET C=C+4 8210 LET C=
2166 IF C 28 THEN COSUB 2500 2020 LET &=0
2178 GOTO =129 233 LET R=1
2200 IF Ps="FP" THEN GET?H% S04 LET N=24Q
S20= PRI 2 e, 2059 IF 2x+A>N THEN GOTO S2a0
KEY Y Sa&E@ LET RA=R+1
b1 B372 GCOTO S2Sd
8888 LET F=P4#3R-1
8A8@ LET F=IMT (F.,2}
81008 IF F=&2 THEN 0TO 102
e 3118 Ly o
{ (PEER 18308+2882PE 5130 LET A=
Y<2@2 THEN QOTO 2300 aiég II:E-Tr E- -}E
81 E =03
2260 Al188 IF AS (A >ASTE)] THEN =0OT0O &2
IF PE="P" THEHMN Ny 1% . *
PRIMN AT &,&; " iz VL7 LET B=E3>1
PAUSE 3322é S18@ IF B>D THEN GOTQ S¢9¢
GOTO i1@a 8198 GOTO 213
SCROLL 8202 LET S5=5+1
PRINT AT 15,8 821@ LET T=z=2%{R}
LET C= §33@ LET A3 (Al =A3 =
RETURHN 8230 LET R El=THw
LET C=27 R S248 LET R=RA-F
IF ABI(X=-1.,C <> * THEN RETU 258 IF A<1 THEN gOTCO 817e
RN 326@ 3149
302¢ LET C=C-1 8500 T
323@ IF C<1 THEN RETURN - N
2040 GOTO Rid asie
3358 Coro ee 3538 savs o
s@20 IF cs="3" THEN GOTO Soed 3800 SAUVE INDEXER"
Baz25 IF Cs="" THEN GOTO S2&i2 82810 GOTO 1
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\?eryﬂmportant@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.
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WE WANT TO
COUNT
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& ’i—igl—tgm y |

We Want To Count. A program for young Twister. A geometric 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 coloured 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 and test the whole family. Suitable for
and stimulating way. Suitable for children aged 3 children aged 8 and upwards.

and upwards.

R

T

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 making it different every time you
program. Perhaps somecne you know? Suitable play. Suitable for children aged 5 to 12.

for children aged 5 to 12. S e N S ——

: : r
Each cassette comes in an attractively labelled box together
with a colour booklet which gives detailed loading instructions | 1° 75K Freepost, London SW14 8BR (no stamp required)

and tells you how to use the program.

I
N.B. Because these programs make extensive use of computer I Please send me: Quantity Unit price inc Total
memory and colour graphics, a 16K RAM PACK (or 8K RAM | VAT + 55p p+p
PACK for Numberchaser only) and colour T.V. are essential for e ——
their operation. I | Wa Want To Guunt 8350 e = )
If you do not have a 16K RAM PACK, we will be pleased to i [_ﬁmﬂer £9.50 S |
supply one aﬂl}seﬂdiscoumed price of £67.50 with your order for | Facemaker . S TR f
one or more A.S5.K. programs. Numbet e | T £0.50
NO QUIBBLE GUARANTEE t ------ e 1
If you are dissatisfied with any A.S K. program, return it to us B L RAM PACK i - oLl '
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 Cheque/P.O. for £ _ made payable to ASK. LTD
154 Victoria Road, London W3, opp. North Acton tube. e
™, Pas W i
/ o .f‘f 2 : I Address
- ASK LIMITED, London House,
42 Upper Richmond Road West, I
London SW14 8DD
) .
* ; I Pleaso allow 2B dayx for delivery 2/¥C9
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THE SIMPLEST Z-80 processor command is
Code 0. This mecans no operation and is
intended to act as a delay, but we will use it
inittally as a fill-in command to space code out.
It also assists in program fault-finding. Its use
will be demonstrared later in the first example.

Remember that each piece of machine code
is entered into its own address. We start ar
16514 and we can jump to any address. That
is called an “absolute jump”. Alternatively,
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 to
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, to jump four bytes backwards jump
252,

The relative jump commands are:

JR DIS 24 N
JRZDIS 40 N
JANZDIS 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 absolute jumps.

Now for an example to demonstrate the use
of these commands. Load program 4, which
multiplies two numbers, into the Basic
program given in program |. What we will do
initially is to change the absolute-address jump
10 a relative-address jump. Afiter you have
entered the program, add the following
changes and save 4a.

POKE 16524, 32 |

POKE 16825, 252 ) YR NZODIS

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, cight 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 absolute 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 10 writc
blocks of code without having 1o 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 dircction can be con-
sidered 1o be 120,

Address Machine code Mnemonic Basic
16514 33 3065 LD HL NN 1 LET HL = 16670
70 LD B {HL} 2 LET B = PEEK HL
35 INC HL 3 LETHL = HL +1
78 LD C {HL) 4 LET C = PEEK HL
62 0 LD AN b LETA =0
16522 129 ADD A C 6LETA=A+C
16523 5 DEC B 7 LETE =B -1
16524 194 138 B4 JP NZ NN 8 IF B<>0THEN GOTO 6
16527 79 LDCA 9 LETC = A
16528 & 0 LDBN 10 LETB =0
16530 201 RET 11 PRINT C
Multiply two numbers Frogram 4.
R—tl.ilru'
Jumpa
16514 33 3065 LD HL NN Comments
70 LD B (HL}
35 INC HL
78 LD C {HL)
62 0 LD AN
16522 129 —— oan ADD A C { If the F variable is N2 then
Ge——=2: DECB { jump Dis.
16524 32 252 g JR NZ DIS
ﬂ-—-ﬁi;i NOP
16527 T LDCA
§*O=—3: LDBN
2M RET
Multiply two numbers Program 4a.
Retative
Jumps
16514 33 30 es LD HL NN
70 LD B (HL)
35 INC HL
78 LD C {HL}
&2 0 LD AN
16522 129— 253 ADDAC { Decrease by one vanable B
rsﬁ:g DJNZ DIS { and if not equal 10 zero
- 15!;5 NOP { jump Dis i.e.. back 10
P NOP { address 16522
16527 ?9*-‘*_________""@ LDCA
0 NOP ’ B is already zero
0 NOP }
2M RET
Multiply two numbers Program dc.
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JUMP, |

There is a further refinement which can be

made by the use of
" CODE 16 (DJNZ DIS)

This command automarically 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 conrinues with the
next command.

Program 4¢ demonstrates its use. Either re-
load 4 and:

POKE 16523, 16 ) DJNZ DIS
POKE 16524, 253 )

POKE 16525, 0 NOP
POKE 18528, 0 NOP
POKE 16528, 0 NOP
POKE 16529, 0 NOP

or enter the code program 4¢ and Run. Docs
this give the same result again? What we are
doing is gradually refining the simple muluply
program to sce the effect of the different
commands.

Two additional but related commands that
we necd 1o 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 to
the stack as we wish. The command Pop
retrieves the variables from the stack. Norte,
however, that Pop pulls off the last values
Pushed. Thus: PUSH HL

POP BC
can be used to transfer 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 1o. The command
Return Pops the next stack address and jumps
to it.

et us now return to the playing board and
use some of these commands to simplify the
coding. Program 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 approximately half the
size, bur it also has other capabilities. Make
the following changes:

230 PRINT AT K, 11; ="

POKE 16528, 10

POKE 16562, 10

POKE 16538, 13

RUN
and then 1ry:

20FORK = 2TO 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 1o experiment — con-
tinue until the machine-code routines do
exactly what you think they should do. It
really is a case of practice.

(continued on page 73)



USH POP, AND RUN

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.

olold e

CodeMnamonic
0 MNOP

24 JR DIs
40 JRZ DIs
32 JR NZ DIS
16 DJNZ DIS

245 PUSH AF

213 PUSH DE

241 POP  AF
| 193 POP BC
209 POP DE
225 POP HL

M1 1234567889301 234567ES00123 1 REM 12345675901 253456 78901235
4567890123456 783001234567 59D012345 4AS6 7898123456789 1 234567 859012345
S789R1234567850 12345675981 234567 B7788S81234C8 7882545678981 234567
EQElEdd-SE‘?EEE]iESd.EE S9801254567809 S8R 123456 7891234567590 1235456789
A1 oA FESSRISS4ASATESRIDEASETTEQA 9125345678901 2345678901254 565759080

2 REM 2% 2208 CLS
=88 CLS 2168 SLOW
250 {LET C=UsSR iB6514 228 FOR K==2 T I
| S@a STOPR 2568 PRINT AT K, 3 ;" %"
| B8@@ FAST S40 NEXT K
| 881 FOR K=16514 TO 166554 2560 LET C=uUsR 158514
| 810 SCROLL 30@ STOoP
8520 INPUT J E@@ FAST
530 POBRE HK.,dJ S281 FOR K=16514 TO 16664
540 PRINT AT 7,0;K;TARAB &5 J4 S1iP SCROLL
ES@ NEXT K E520 IMPUT J4
53538 POKE K.,dJd
540 PRINT AT 7,0;K;TRAB &;:J
Prograrm 1, above. and nght, program 1a. 5580 NEXT K
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feontinued from page 72)

Address
16514

16528

16555

16572

16591

Frogram 5.
Mnemaonic

LD HL NN
LD E [HL)
INC HL

LD D (HL)
LD HL NN
ADD HL DE
LDAL
LDCA

LD AH
LDBA

LD {(HLY N
INC HL
LD {HLI N
INC HL
LD {(HL) N
INC HL
LD (HL) N
INC HL
LD (HL} N
INC HL
LD {HL} N
INC HL
LD (HL) N
INC HL
LD (HL}I N
INC HL
LD (HLI N

LD DE NN
ADD HL DE
LD {HLI N
ADD HL DE
LD {HL} N
ADD HL DE
LD {HL} N
ADD HL DE
LD (HL) N
ADD HL DE
LD {HLY N

LDAC
LDLA
LDABE

LD H A
ADD HL DE
LD {HLY N
ADD HL DE
LD {HLI N
ADD HL DE
LD (HLI N
ADD HL DE
LD {HLI N
ADD HL DE
LD {HLI N

INC HL
LD iHL} N
INC HL
LD (HL) N
INC HL
LD {HLI N
INC HL
LD {HL) N
INC HL
LD (HL) N
INC HL
LD {HLI N
INC HL
LD {(HLI N
RET

99 Bytes

Machine code

ARRBBRER

2%

LR LR REIRERE

EREREHERERI

Z828

S PR P RLRLRLHLELR CRORIREREN

12 64

3

135
13
131
131
3
131
131

131

10

Lo I ¥ L R ¢ | I

133
133
133
133

W W W W W W W

0

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
LDBN
INC HL
LD {HL) N
DJNZ DIS
INC HL
LD (HLI N

LD DE NN
LDBN
ADD HL DE
LD (HL) N
DJNZ DIS
ADD HL DE
LD (HL} N

POP HL
LDBN
ADD HL DE
LD (HL) N
DJNZ DIS
ADD HL DE
LD {HL) N

LDBN
INC HL
LD {HLI N
DJNZ DIS
RET

55 Bytes

Machine code Comments
a3 1264
a4
35
85 (16521)
323 3.0
25 T ——{ One more than X in Basic program
229 { 2Z20FOR K=XTO7
54 135 Line across (16528)
6 7-+——{ One less than X in Basic program
35 { 230 PRINT AT K X:""*"
5413
16 251
35
M 4
{16538)
i
17 10 0 { Two more than X in Basic Program
6 4 { 230 PRINT AT K, X:'“*"
5
B4 5 Right-hand line down (16541)
16 251 One less than X-Y in Basic Program
25 Z20FORK = YTO X
B 1
Left-hand side down (16552)

4 =—"""One less than X-Y in Basic Program
20 FORK=YTO X

gﬂﬁ?mmg
33

5]

6 7 Bottom line across {16562)
35
4 3 One less than X in Basic Program
16 251 230 PRINT AT K X"
2m

74
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FINANCIAL GAMES
ZX81 SPECTRUM BBC

GREAT BRITAIN LIMITED:

You are P.M. and Chancellor of “Great Brtain’. ¥You must select the party
you wish to represent and your AIM is to stay in office for as long as
possible.

You must control INFLATION and UNEMPLOYMENT, maintain the
EXCHANGE RATE, introduce SOCIAL REFORMS and stay POPULAR. The
gama is split into SECTORS: COUNTRY PROFILE; SHOPPING BASKET;
BUDGET DAY (A) & (B): REFORM OPPORTUNITIES: and most important
ELECTION NIGHT l{every 5 years).

A facility exists to SAVE your game 10 continue later.

INHERITANCE: A 2 part game full of excitement. Prove your financial
acumen in PART 1 by investing wisely at the STOCK and METAL
MARKETS. (If desperate for funds try the CASINO 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 BBC contain major enhancements
and many extra features to take full advantage of these Maching's extra
facilies.

X8 SPECTRUM BBC

16K 48K 2K
1 GAME:; £4.95 £5.595 £ 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 garnes 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 & FUNCTION.
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 keyswitches
— 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 £6 Cassatte Two is vary
good value. It contains 10 stolid well designed
games which work, offer plenty of variety and
choice, and are fun.”

from the ZX Seftware review in
Your Computer, May “82 issue.

“I had your Invaders/React cassette ... |
was delighted with this first cassette.”
F. Rubython, Londan NWIG

“I have been intending 1o write 1o you for
soma days to say how much | enjoy the
games on ‘Cassette One” which you supplied
me with earlier this month.”

£ H., Landan SW4

| prevaously bought your Cassette One and
consider It 10 be good value for moneyl™
Richard Ross-Langley
Managing Director
Mine of information Lid,

CASSETTE 2

Ten games in Basic for 16K ZX81

CASSETTE 4

Cassette Two contains Reversi, Awari, Laser
Bases, Word Mastermind, Rectangles, Crash,
Foulette, Pontoon, Penny Shoot and Gun

CASSETTE 1

(efeven 1K programs)

machine code:

React, Invaders, Phantom aliens, Maze of
death, Planet lander, Bouncing letters, Bug
splat.

Basic:

| Ching, Mastermind, Robots, Basic
Hangman. PLUS Large screen veérsions of
Invaders and Maze of Death, ready for when
vau get 16K,

Cassette One costs £3.80

CASSETTE 3 fortified caves.

] ame for 16K ZX81
o GUNFIGHT
STARSHIP TROJAN [machine codel

Repair your Starship
before disaster strikes.
Hazards include
asphyxiation, radiation,
escaped biclogical
spacimens and plunging
into a Supernova.

STARTREK This version of the well known fight.
space adventure game Teatures variable
Klingon mobility, and graphic photon torpedo

PRINCESS OF KRAAL An adventurg 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 at it
program is very txip gexi jf. ;
MARTIAN CRICKET A simple but addictive
game (totally unhke Earth cricket) in maching
code, The speed is variable, and its 10p spead
is vary fast. J. Steadman).

Cassette 3 costs £5.

LIFE {machine code)

Cassette 4 costs £5.

B games for 16K Zx81
ZX- SCHAMBLE {machine code)

Cnmmar;d :
Cassette Two costs £5,

Bnmb and shoot your wa'l..r through lhe

imaching coda)

GALAXY INVADERS (machine code)
Fleets of swooping and diving alien craft 1o

SMNAKEBITE {machine codal
] Eat the snake before it eats you. Variable
tracking. speed (very fast at top speed)

A ZXB1 version of the well known game.

3D TIC-TAC-ONE (Basic} e
Played on a 4 x4 x4 board, this 15 & game (or
the brain, It is very hard 1o beat the computer

7 of the B gamas are in machine code,
because this is much faster than Basic. (Some
of these games were previously available from

Recorded on quality cassettes, sent by first class post, from:

Michael Orwin, 26 Brownlow Rd. Willesden, London NW10 9QL /mail order only please)
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CONTROL

MIDWWICH

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, robor arms,
timing circuits for model racing cars, solar-
heating controllers are all popular subjects in
both the UK. and America. Bur the problem
is simply that most amatcur 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-D) converters for measuring a changing
input voltage. Nevertheless, you need vour
own expansion board and your own programs
if yvou want to do verv 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
secemed 1o be exactly the computer with con-
nections 1o the real world that I had been
promising myself | 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 Ltd 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 yet it
seemed that there was a hole in the marker that
could be filled by a British compurer.

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 computers 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 thoughr parrerns to this machine,
but T doubt that vou will have ever encountered
instructions such as DI, EI, Waiti, RTI,
Sched, Overlay, or DSched.

These are the instructions used to run two
programs simultaneously so that you can enter
immediate 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 Microcontroller
Basic.

Electrical safety

 The Midwich Microcontroller is a single-
bodrd computer mounted on a substantial steel
base plate. The machine is enclosed in a very
robust strucrural 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 rhe structural foam. This is
important because you can open and re-
assemble the case as often as you like without
stripping the screw threads.

The clectrical safety design of the compurer
is excellent, absolurcly first-rate, with wire
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mesh over the ventilation slots to prevent little
fingers sticking little spanners into the works.

When you look inside, you see that in terms
of personal safety — 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
purposcs.

The Madwich 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 scctions 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 1/0.

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 set.

At the rear of the computer are sockets for
230V mains power or, with a different power-
supply unit, 12V AC. Other 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 rthis 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
is @ 30-way terminal block which will rake
ordinary wires from other circuits in your
experiments and connect them to four lines
from each of the six accessory slots on the
experimental unir.

Digital-to-analogue and analogue-to-digital
boards can be plugged into the accessory slots
and yvou 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 output analogue voltages to the
terminal block to control and meoedify your
experimental process.

The breadboard allows you 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 to
+10V, =10V 1o +10V, and 4mA to 20mA
positive input or output. The basic range on
each type of board is 0 o +2.5V.

The A-D board will accurately follow fast
signals as the Ferranti ZN-427 converter chip
is placed after a Nauonal 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
IEEE-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 rerms.
The format of a USR statement — jump to a
machine-code subroutine instruction — is;

USR el, (vl w23, . . . vn)

where “‘el” is the address of the routine and
“v" represents a series of variables or array
clements. Each variable will pass a value 1o the
machine-code subroutine. Both of the follow-
ing instructions are legal calls to machine-code
subroutines:

fcontinued on page 79)
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BIG VIC SAVERS
from the Experts

The complete VIC-20 colour computer kit
1o get you started,

The VIC is friendly, clever and very
powerful Our Starter Kit comes
complete with:

The VIC 20 colour computer

The VIC cassette deck

10 blank cassetes

The VIC games joystick

The teach yourself “Introduction to Basic,
Part 1" and the VIC User Manual

We supply a 13 amp plug and ghve you
the VIC Centre twelve months warranty

W )
LTIk

SR>
FOR STARTERS

Your WIC Starter Kit saves £20 on RRP
{before VAT) and will be mailed complete
and ready to go.

£217

el WAT

Total prics F055 incl VAT + [4 post B packiog
ANS FEmEane.

Any three VIC Centre cassette games for
just £17.50 exdd VAT

Choase from:

Bl

Canyon Fighter

Star Wolf

T "

PR Software

Packman

imvader Fall

¥ic Cube

Othelio

Super Moon Lander

Total price £20012 inc VAT + £2 post &
packing

ezl VAT

£17.50

HAVE FUN AT
OUR EXPENSE

HI'I"‘I 3 excl VAT

£43.50

Muvy three VIC cartridge games from the
VIC Centre for just £4350 exci VAT
Chnose from:

Super Slat

Foad Race

Avenger

Super Lander

Almer) Game

Amok

Bounce Qut

Alen Bitz

City Bomber

Black Hole

Total prce £50.02 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 o include VAT + postage & packing
Instant telephone orders: Telephone the VIC Centre on 01-392 3304 and quote your

Vsa, Access or Amencan Express nomber

TV Moot pad ViDL computer
et ke i ol

O it

L ey
weens  PROCLINMIET 19
— LI

GETTING BIGGER

Got a VIC 207 Then you wall probably A 16X Ram expansion cartridge
want to expand s memory capacity and A choice of either Programmers
use cartridges such as the Programmers  Aefrence Suide or VIC Revesled and a
Aid or the Super Expander. With the VIC  choice of Super Expander or Programmers
Centre Fxpansion Package you can take  Aidor Mochee Code Morstor cartridges
your VIC up to 30K with the Arfon
Expansion Unit with its sewen shot

mother board and integral power supply.
The slumimum cover will allow you 1o
neatly position your monitor or TV set.
For pest £180 exchuding VAT the Getting

Bigger lat saves you £20 and has: ezl VAT
The Arfon Expansion Unit

Total price £307.00 inel VAT + £ pent & packing
Cover 1o take TV

& rmesance

The WIC Centre, 154 Victoria Poad, Acton, London W3 intar Morth Acton tube staon] has the widest range
of VIC accessonies Al the dems befow are pvadable mael order - jut telephone wath your credht card nesmibesy

Hardware and Perphersds Pris emt VAT Sarmple Samon f.08
RS 2L Carvridge n=w Masterwits §.08
IEEE Cartridge 9.8 Kl (hecioprs b0
Vic 3K Rampack N Wallstree? 608
Vic B Ramgack Hm Al Bitr ESS
Vic 16K Rampack Bar Vicalc 18
Programmers A aun Hangman-Hasgmath £S5
Supeer Expander (High Resobutenl nn Sl Run LK
Machne Cade Monitor Cariricge ns Dunt By L]
Joystick B52 Super Worm 4
Lightpen 7500 Weorm ia
Jayshck (gatting) 1300 Cosmer Battle 4
Lewecost REEI2C 9% ot pakes 180
Tool Kit B yiemA B4l
Vie kil 200 Sxar Wars EDE
Games Port Adaneor Cabile 1725 Crary Balloon 182
ROM Switchboard Mo Jungle (k|
RSZ3ZC fuly mplemented #4800  Rabbi Funchions %
Cortridges Cassenes requiring additional 3K memory
Satefinis & Meteorites nn A-Mazing ]
Cloeadburst 1738 Wiezite Command 182
Rpnastcanee s 30-Mare 1
Star Bartie 115 Dragan Mase B
Jolly Monsters 1735 Azteroi] Beit Tm
Speders from Mars nn VP TE}
Moz Run i Vit 182
Omega Race 1135 Shkymath 4]
Cassefes Space Divisson ILevel 11 (]
Introduction tn Basic [Part ) 1300 Th Al 695
Codebraker Codemaker 55 Frogger 7
Vic Seawolf Trag, Boumee Dut 182 Charszet 20 L
Momstar Nuze, Math Hestier e l.l‘!-:ikm: pooes o emcd VAT, add EN pus o, postiie br
At 508 -
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feontinued from previous page)

USR HEX 3C00, {A(B),N)

USR W, (B.H)
In the first case, the address of the subroutine
15 at 3C00 hexadecimal and in the second it is
ar the address stored in the variable marked
tiwii.

The documentation is profuse and excellent.
There are many examples to help you with
familiar and unfamiliar concepts and while it
will take you some time to appreciate the
potential of the system, the manual will let you
go as far and as fast as vou want to.

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.
Cassetto Video
L Telotype oic  Monitor
Kayboard Encodar i7 UHF TV
[37] 26 J27] [32
1 Tas | 1 T
J | 1 Iz “l 1
Pawer J amorie Paraliel a onitar, TV
$upplhsl il pcdod s 2 Interiace Imterface Intetiace
1 ] 1 I 1 |
Local bus
Ji
|J Timers | Interface |
== = 5
§E 33 3B ]
E ig |t——Expansion BUS
= e ]
Interface
Breadboard Eprom
E i .An.: Sockel
Slots -5
Local bus
o] LI
fsmtI{smnllsmz[lﬂutillﬂﬁillsms|
&
WARNING
Tieind, 'l MY 0 AN VAT - e e g
IR THE WG WY E E‘Ei‘lﬁg :

WG ADAT G e (OVER )

e

[
=

20 OUT {2,158 Sets port A
as output

30 OUT (0,1) Sets op amp
on highest
gain

40 C = INiB): N = 8B Gain = 100

50 IF C < 255 THEN GOTO 1000

60 QUT (0,2)

VDC=IN{B:N =4 Gain = 50

80 IF C < 255 THEN GOTO 1000

80 OUT (0,4)

100 C = INiB): N = 2 Gain 25

110 IF C< 255 THEN GOTO 1000

120 OUT (0.8

130 C = INIB) : N = 1 Gain = 12

140 IF C < 2685 THEN GOTO 1000
150 PRINT “Voltage must ba too
high. DISCONNECT
IMMEDIATELY™ : GOTO 1500
1000 V = (C255 " N}

1010 PRINT V., “Volis”
1020 Wait (20) g
1030 GOTO 10
1040 STOP
There are other applications in the extensive
documentation for controlling, among other
things, lights, demonstrating ‘“‘aliasing”
berween an input signal and the sampling rate.
The Microcontroller is available from Datac
Lrd, Tudor Road, Altrrincham, Cheshire
WAI4 5TN.

Griffin and George, well-known scientific
supplier 10 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

HMThe Midwich Microcontroller is a
strong competitor with the RML
3B0-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
system.

B The computer is more strongly built
than the Acarn Atom and has a greatly
increased capability for taking in
information, processing it and dis-
playing the results.

I 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 word
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.

M An assembler program is soon 10 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 measurements you make. You
should not have to worry about errors
contributed by your tools.

B! like the whole system very 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 Z2X381 USER WHO'S NOT

Including VAT.
complete

@® Each ECRE1 comes complete with its own individual
certification tape, tested and serial numbered to prove your
machine reliability.

® Mains Operation only.

@ Mains & DIN connector leads provided.

@ Certification of tape head alignment - height and azimuth.

@ Certified tape tension, torque and speed.

® Fast forward and rewind tape search controls.

The ECRB1 is also suitable for Sinclair ZX80

® Please allow up to 28 days deiivery. ® The ECR81 is
backed by our 14 day money-back option.

VIONOLITH

electronic products
Teleghone: Crewkerne 0460 74321 Telex: 46306

r\ Dept. YT, 36 Farnwood,

Ml-rph Bridﬂi STOCKPORT, Ches SKE SBE

0 tl-.fat"'ﬂ

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 unit is 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.

THE ECRB1 IS NOT SUITABLE FOR AUDIO REPRODUCTION
NO MANUAL VOLUME OR TONE CONTROL ADJUSTMENT PROVIDED

IrTI:-‘ MOMNOLITH ELECTRONICS CO. LTD., 57 CHURCH STREET, CREWKERNE, EDMEHSET“-;
I Please supply me with =~ 1N : Priee | Total I
e i e - AQty.) Menalith ECR 81 Enhanced Certufied Recorder (i) £4750 |
| {Each) | |
| 1o e uwed with my ZX81 | {
| |
1 | also enclow pottage & packing per recorder | E2.50 I
| - |
; o Prices include VAT £ I
I heae parnt |
I Mame: Mr M=': miss. L1 1 1 | a._-_. e J :I._n_._.. L. 18 I ) 5 I
I scaress || ] ‘ J_L 11 l E._I_i | J _L ] l J I
I | I I 1 i
iLl.L‘ 1] 1 o 1 A O L lL'__i

——

e ZHBL C——

RAM Pack %27

Both RAM packs fully assembled in noat black ABS plastic case fonly 27 = 47« 76 mml
Supphéd with foam 2irip connector [ snprove mechamCsl siadaly No annoying brans
buss. guaranieed Feaithy compatble with ZX Printer. Bent by return, frst class post.

16k RAM £26-95 B4k RAM £S5

Al ncluses prices. When ordening, doduct £1 from price of any software
ltem. NOTE 58k of the B4k RAM i user-addressabla. Memory is i four aneas
0-BX Sinclair BASIC ROM (read onlyl
B8-16K Maching code area unaffected by CLEAR, NEW, LOAD, SAVE
18-12K BASIC program and deapiay ares.
32 48K BASIC variables and arcays and/or machine Code
for the ZX80, ZX81, SPECTRUM, BBC, VIC 20.
T

Quality SoFtuware zxs:

BHIDGEMAH (BBC“B™) £7.90
Bridgo Softwame's varsion of the popular gobbler game., Hi-res, calour, sound.
LYNCHMORB [Zx81 16&) . £4.9%
A competitive game far 2 to & players loosely based on Hangman, Animited

graphics Fyull gn-poreen sCoring Great fun, sducational too,

LYNCHMOB (ZX Spectrum 16&) ... _. [6.50
Ag for the ZX81, but developed to make full use of 51:|t'cmm'- & hi-fes graphics,
codour and sound

VIC INVADERS lunexpanded VIC 200, S s e u e 590
Machina code, colour, sound

4k INVADERS (ZXE1 Sk rmanimum) 318 avadable whte stocks sl a1 + . £3.00
(GALAXY INWVADERS) Maching code, 10 difficulty levels. Top sconng game n
W iour Cmn:rulr"u. May 1982 reveew of 2581 sofvware. " Dessrvedly popular
Good valus™ Pop. Comp. Weekly. “Great game!™ S.F, G{:-t

SUPER INVADERS (ZXB1 16x) £4.95
Enhanced virsion of 4k Ih\l"ﬁ.ul:ﬂb -m:-ua-ﬂg O < BTN H"-ﬂ-guv.' tabies oic

MULTIGRAPHICS 2.3 [ ZX8] 16k). ... £6
A ysde-Troondly menu-dimven package of procedunes gwmq wyau full eantral of the
Ixa graphecs funcions to compose designs, drawings, sdvorts olc Incarporates
advanced sketchpad, 3 sires of text lincluding lower casel, animation, printer
outpul, SAVE displays etc. 20 pp. Manual included

MULTIGRAPHICS B4 (ZX8] B4k — i.¢ 58k RAM] . ... 790
An advanced version of MULTIGRAPHICS with anhanced snimation faciities.

GRAPHICS STARTER PACK (ZXB1 1k} Four 1k programs with 12pp
manual £a.50

STATISTICS PACKAGE (2X81 1k) Four Tk stats Programs with =l4-p manugl £4.00
Mean, S0, variance. regression, t and F tests etc. Data correction.

MULTITEXT (ZXB0, 4, 8 or 16k RAM) . £3.50
Send 5 4.8, Fov lurthrd .:\'r ads, specifyang -,-5.,_,-.- u}m,_.-u e
Prices inciucie 131 clezs, return-of-post mad = UK
Ewrppean customers please aod J0p. per softvwace sem,; Mo worldwede (Asr M)
Owerzpas cusiomery, plexse wirin for detads of harfvare mading changes
Avadabie by miad orddr o Frops fesdng comipulds $ioved. Trade enguiies Warameg

80 YOUR COMPUTER, SEPTEMBER 1982

Two Great Micros
instocknow! _

B/B/C|

_Sinclair

ZX81

ce includes VAT

Ctmeridge Computer Store

1 Emmanuel Street, Cambridge CB1 1NE
Phone (0223) 358264/65334

Also in our ‘Budget Micros' Dept: Commodora VIC-20
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131 MELTON ROAD, LEICESTER
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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
' Keyboards, Rom Packs, Graphic Boards, Light Pens, 1/Q ., Green Screen 12" Monitors. Only £68!

Parts, etc. ':' Bronze Screen 9. Only £90.

mIP>SOXT

Limited Period only!

Due to expansion we are now stocking Sofrware and Books.

for BBC MICRO AND VIC 20

IF THE PRODUCT IS GOOD AND THE PRICE IS RIGHT —
THEN MICROWARE STOCK IT!

Wae are shortly to commence marketing our own software — “watch out for the MICROWARE label™.

Ready Now! Alien Command
Spectrum 16K testing Invader style game making full use of Spectrum colour, sound and excellent graphics £56.50 from
shop or mail order. Immediate delivery.

Good software required. Excellent royalties paid for SPECTRUM programs.

L 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

MICROWARE

MAKE AMAZING SOUND EFFECTS WITH
YOUR ZX-81

|SCREEN KIT 1| MORE POWER TO YOUR SCREEN

it B prograrmy

BORDERS — any size — anywhere on screen

SCROLL - in ALL FOUR directions Py
1; FILL SCREEN — sy graphilc or chavaster miow cowinet i o
E 2o CLEAR and REVERSE PART OF SCREEN — any part
= FLASHING CURSOR — anywhere on screen — simulates INPUT
* =——— CAVE BASIC VARIABLES on catsatte
4 wih DATA RILES (o3 o s ot
@860 bytes of machine code gives INSTANTANEOUS SCREEN RESPONSE
@ Becomes part of your Basic program £5‘?o

e need 1o Losd separately
@ Can be added 10 EXENNg MOgram

SUPERB VALUE

Inc VAT & PEP CW.0

£25.95 THE ZON X-81

# Cipko EVAT ZX-MC| MACHINE CODE DE-BUG/MONITOR
#  The ZON X-81 SOUND UNIT is completely self-contained ond At last. COMPLETE FREEDOM FROM BASIC for machine code programmens
especiolly designed for use with the ZX-81 It jus: plugs in - @ Voratile igtr'.' commands for Hes ""E'," dummp to printer fae hard .:Em.
no dismanting or solderin code and Sinng entry. @ 16 essential commands for M/C programming.
g g -Cmrrh-rww RAun & De-bug 9 Dccupies 2% K RAM in Basic sroa
# NO power pock, bofteries, leads or other exiras commands, inchuding 8 Suppled on cassetio with 36 paga manual
REGISTERS I:IISPLJW B BREAKPOINTS.
# Manugi Volume Conirol on ponel — amplé volume from buili-in s
loudspaaker @S5AVE. LOAD. VERIFY AT DOUBLE SPEED from any part of RAM R L
== @ Faxt maching code routines operat ZX SPECTRUM
# Stondord ZX-81 — 16K Rompaock of printer con ba plugged into o Bt g RAM ng e L bgon

& -

I0N X-81 Sound Unit without affecting normal 2X-81 operation

Huge range of possible sounds for gomes or: Music.
Helicopters, Sci-F, Space Invaders, Explosions, Gun-sho's,
Drums, Planes, Losers. Organs. Bells, Tunes, Chords etc.. of
whatever you deviset

Uses 3-channel sound chip giving programmse conlral of pitch,

volume of tones and nofse, all with envelope control

Eosily odded Io exisling gomes or programmes using o few
simple "BASIC” lines

FULL instructions with many examples of how to obtain effects and the
programimes, supplied. Fully Guaraniasd F = |

I SAE for more delails of software

I 6. CORKSCREW HILL,

@Wine your M/C programs above Baskt afes

Seresn memaory (D-FILE] never monves
@ SELF CONTAINED design, for the serious E?I' 50
programmar — cannet be usod with Basic programa, 1N VAT & P&P. CW.0
e

REM-LOAD| MACHINE CODE ENTRY/DE-BUG

@A verion of Zx-MC without the SAVE/LOAD/VERIFY facilites
SENTER, AUN, DE-BUE machine code in Bassc REM lines,
& Operates from abenve RAMTOP

@ Compantility wath Basic
@ Supphed on casseties with

ne VAT B PEP. CW.0 ;"; :
WEST WICKHAM, KENT, 8R4 368 l

30 page manusl, for ONLY
Aad guder only ANeew |4 days délveery
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ZXEL, 16K 1o B4K

X SPECTRUM
wiprthon gvaiable soon ]

PLEASE STATE CONMPUTER MODEL
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SETTE DPEHATIH:G SYSTEM

oN ERROR HEX
@ LTRACE D RENUMBER X Y IHEX
& STEP AUTO X. ¥

FIND CURSOR x ¥

VAR pEEP X ¥

LVAR ENDWHILE KEY X

} DELFTE X. ¥ puMP INKEY 5%
|- A T

e = : g B v it o
B R ke ErmoTy Lile
; 3 . L 1 —— A
: 2 A ] gt SO 5 . L n = _._-_____________-—-—-_'_-_-_-_
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EGENT STREET,

CHAPEL ALLERTON
LEEDS LS7 4PE.

Tel. [0532] $83186

Pl egsd add #5p orcer P &P + VAT 15"

Please Note:

“1 Allprograms are now gvailable at allgood dealers
ordirect from MICRO POWER LTD.

Noere ‘plo]WIEIR

ROW
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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
containg an introduction to
machine code?

Jonachan McFarlane,

Didsbury, Manchester,
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
chapter 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 that the
explanation of the advantages of
staying away from high-level
languages such as Basic is suffic-
iently clear to enable you — 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 entry 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 o the 9K
available when high-resolution
graphics are urilised? If so, how?
Howard Skovies,

Grrear Yarmourh, Norfolk.

THE answeR, 1 am afraid 10 say, is
no. There is no trade-off on the
Spectrum, as there is on other
micros which have high-resolution
graphics, betwen the degree of
resolution and available RAM. The
resolution 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 Sinclair Basic 1s

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
little 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 technigues will also
help vou with the Spectrum.

MIC AND EAR

B I have a question regarding
the ZX-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
I'have 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 so,
how?
Keith Richmond,
Enfreld, Middlesex.
THE SIGNAL sent out by the ZX-81,
and expected back by ir, is no
suitable for an auxiliary plug. You
need to plug the Mic ourput of the
ZX-81 into the microphone, and not
the Aux, input of the cassere
recorder, and the Ear lead of the
computer should go into cither the
headphone or earpiece socket. 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 1o
work satisfacrorily with a DIN
arrangement of the type you
describe.

COUNT THE DAYS

B For part of a program for the
ZX-81 with 32K 1 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 firsty,
however, is giving me night-
mares especially where the
period is longer than a year, and
where leap years are involved. I
would be grateful if vou would
either solve the problem or point
me in the right direction.

Derele Chadeick,

Kingston, Surrey.
A SUITABLE program — written for a
ZX-80 bur which can relatively
easily be converted to the £X-8]1 —
is on page 139 of the book The

Gareway Guide 1o the ZX-81 and |

ZX-80 by Mark Charlton. Because of
the difference in the way the ZX-80
and the ZX-81 evaluare logic, you
will have to change some minus
signs to pluses, and vice versa.

WRONG NUMBER

MBI 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 = 123499 + 1234.93

+ 1234.99
20 LET B = 1234.99 + 123499

+ 1235 -0
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
mulriplied by 100 the problem
disappears. I need to usc this
checking routine in a program I
am writing for my work — I am
an accountant. Please could you
explain why this problem occurs
and how to cure ir?

A R Sampson,
Stroud, Gloucestershire,

No coMPUTER holds every number
exactly, and the ZX-81 is no except-
ion. The degree of accuracy of a
computer, and a calculator for that
matter, depends on the number of
decimal places the number is held 10
within the computer, and the
number of places which is finally
displaved. Often this is one less than
the mumber 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 true answer. If
you are dealing with money in your
programs — which seems likely if
you are an accountant — vou need
only two-figure; or at most, 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 vou are working with
numbers when the accuracy is
important, try to eliminate as many
intermeciate 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, | 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
inte consideration that I would
like to be able to print graphics
on it?
Paul Hampson,
Cheddleron, Leek.
FirsTLY, 1 do not know whether you
can rent a Vic printer in your area. 1
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. 1 would not be too pushy
about 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. I suggest you make up a tape
just with the three on it 50 you do
not 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 Garston Smith,
Broadsrairs, Kent.
THE vasT majority of the software
sold for the ZX-B1 is written in
machine code, and the problems of
converting that into Spectrum Basic
are 100 horrible 10 comemplate.
However, nearly all ZX-81 program
listings can be converted into
Spectrum  programs without 100
much trouble. The only command
ZX-8] Basic which does not exist in
Spectrum Basic i1s Unplot, and this
can be emulated on the Specirum
with Plot Over. However, Plot
works on a much finer grid on the
Spectrum than it docs on the £X-81,
so you may well want to change the
display completely from the ZX-81
program. As well as this, Pecking
and Poking into the display file on
the Spectrum is far from simple,
whereas it can be achieved fairly
casily 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
Spectrum. T would suggest you type
a ZX-8] program in, exactly as it is
listed, then set about adding user-
defined graphics, colour, sound and
50 on to make it better. In your early
stages of such conversions, I would
avoid any program which uses Peck
or Poke.
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COMPUTING IS EASY
David Parker and Marlin Hann

Computing is Easy has been written tor firsi-ime
compuler users, and younger readers in particular
will find it a simple and friendly introduction. it

lells you what a personal computer is, how to
program it, and how 1o get it working for you The
easy-io-follow style and amusing cartoons will
help you to learn about compuler programming

in BASIC

0408 01203 X

ZX81 USER’'S HANDBOOK
T J Terrell and R J Simpson

ZXB1 owners wishing to learn more about their
compuler will want this book. It answers many
guestions about BASIC and machine code
programming. including graphics. It explains the
ZX81 hardware and how it operates and
Programs in BASIC and machine code are
included

0408 01223 4

~
&

144 pages C4.95

128 pages £395
INTERFACING TO

MICROPROCESSORS AND

MICROCOMPUTERS
Owen Bishop

OTHER TITLES OF INTEREST:-
ZX81 BASIC Book

Robin Norman
0408 01178 S 178 pages E485

Learning BASIC with your
Consists of a series of practical projects for the Sinclair ZX80 Robin Norman
home constructor by which a micro system may

0 408 01101 7 180 pages €4.50 (
be linked to the world around i, &.g. light sensor
or sound EffE'C-TS gererah:,r T]"H:.‘ r""ll:,‘ﬂl!"_"' ar'd Prﬂl:“l'.‘ﬂl Mtcrﬂprﬂc&ﬂﬂr
circuits of each interface are fully explained Systems lan R Sinclair
Full constructional details, stnpboard layouts, 0 408 00496 7 144 pages £545 é

lists of components and hints on alignment and
Send for our NEW microcomputer leaflel TODAY
— s 1
(\7> rﬁj nU

trouble-shooting. Also included are flowchars
5 for met! f mming Lo ral
BAC-3UO0RERONG 101 FINNOeS Of IOOATIEN00 ¥10 Order NOW from your focai Booksedier
In case of difficulty send cheque/PO wilh order
(YC/9.82)

system 10 operate with the interface
0 408 129 7 to Publicity NTB-9 al the address below:-

160 pages £4.95

IN/lewnes Technical Books

JL  \Y] Borough Green, Sevencaks. Kent TN15 8PH Tel Borough Green (0732) BB4567

CDMMGDGRE VIC

COMPUTERS

ALL ATARI, APOLLD,

ACTIVISION

CARTRIDGES

LOTS & LOTS OF

VIC SOFTWARE
w[sm LOTS & LOTS OF ATARI

SOFTWARE E.g. Time Warp,
Panic, Centipede, Venus Voyager, Slime, Intruder, Alien

Nautilus, Canyon Climber, Apple

5=ﬁﬁﬁﬁﬂﬂﬁ

[ =]
EMDS=Aw = L =]
4

® INTRODUCING THE NEW ARCADE GAME FOR ATARI COMPUTERS !

;H%-EERE S.CHI:I-I.I.ING GH#PHICS HITH DAZZLING COLOURS ! @ 100% MACHINE CODE
WaAY
Du

NE OR TWO ERS ! @ MULTIPLE SKILL LEVELS = FIGHT YOUR

e PSS A VTR RUBSLAGEL b 15k S8, Fae A0 M

Plus 50p P & P

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 ! 1 |

WE SERVICE ALL

'COMPUTERS COMPUTERS

ATARI ATARI & COMMODORE

FAST NATIONWIDE

GEMINI ELEC “TROMICS

ATARI be._g 5u Newton St 0ff Piccadilly, Manchester M1 2EA. Tel: 061-236 3083.

#* COMPUTER CHESS GAMES WD g

Commeodore '|[|C<2]

PLUS GAMES NOW IN STOCKI

' CAIRSTRIKE ror the atai 4001300
| @
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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 COLUMX 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 to sum it up it
must be imagination. In other
words, an entry which has modificd
the last two lines of a previous
month’s Hi-Lo program is hardly
likely to wake us up as quickly as a
Three-Dimensional Chess simulator
in 35 lines. In general 2 game has 10
be novel. We get about 20 moon-
lander programs per month.

We also appreciate some programs
which show the calcularor as a work-
ing beast and not just a toy. For the
more technically oriented, any new
information or interesting guirks —
synthetic programming and all that
— tends to send us rushing fastest to
our well-fingered calculators. Write
a program incorporating one of these
and it"s like icing on the cake. Hand
it in well-typed and the money and
instant fame are nearly yours. Still,
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 — wrile an
interesting article on your cheap
programmable, and we'll publish it.
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, but it will work
for any normal check digit system.
The International Standard Book
Numbers, 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 memeries 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

M Without clearing the display, run
P1 in order to initialise memories K2
o K4

B To find or verify the check digit(s)
for any number, key in the non-
check digits and run Pl

B For 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 ro Paul Stockwell’s
[ntersection of two straight lines
program. The two or more points for
the lines are entered wusing the
regression daa key Ci,

{Ci Egn 1} F slope MO F Intup M1

OM5 M6 M7 M8 M3 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 MO0 and M2 for the
same slope, otherwise the error is

FINGERTIPS.

——
Frogram 1.
Initialise: MODE 0
INV PCL
idivisor, e.g., 97)
Kin 1
P1
Program: MODE 70 INV X-K 4
e =
1 Kout 1
ﬂ =
Kin + 2 Kin- 2
= Kout 2
Kin 3
5 5
INV RND INV RND
Kin-3 Kin - 2
INV X-K 3 Kout 1
X Kin x 2
Kout 2 1
= 0
Kin + 4 INV X-K 2
Kout 3 INV RND
INV x>0 MODE 8
Leave LRN mode: MODE

due to the intersection being out of
range.

C Rawlinson has come up with a
fishy little 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.

c? xc®
m n-m
¢3+h
were Ex y!lx T

To run Etpresaindmvct
RST
a STO4
b STODS
m STO6
n STO1
R/S

After a minute or two the required
probability appears. The formula is
most useful when applied to 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.

H-ngram.? It is remarkable how the non-technically-minded aré moré impressed by simple programs than by the

maost complex and difficult ones. This one never fails to amuse the uninitiated. After the Print statement in lines 20,

30 and 40, a fish swims laziy ecross the display.

ia- WRIT 186

z8: PRIMT THIS 1= what Jou zst’ i seaces)

38 FRINT o usSing a' 7 Spaces)

48: “RINT " LIQUID crustal diselag” 2 sSpaces)

' C 1S

g4 -qF!IlT E‘I

o UR C =98 TO 155

=Lk ;E”Ebﬂﬁ C

28 . GPRINT £5:34,62:28:28,28;,28,62:82:82:862,82;83:53
1271271275127 12?11;?""?

186 : GPRINT 12?;15? SBi02,28:8 28 pND 156 PRODUCE THE FIsH

113 SCURSOR C

126: GPRINT @

138 GCURSDR & LIT Is NOT OBVIOUS WHART YSESE TwO LIMES Dd.

144 SCPFRINT 9.6.8.8.06.0 BUT 7Y [T wiT-0UT AND 3£

isa: MEXT C

164 ErD

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=4,b=48,m=3n=10
P{a,b,m,n) = 0.0186167.

The TI-57 does not have a
factorial button so this is the
function of subroutine 0. The
subroutine also correctly gives 0! =
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 = |3
pla,b,m,n)=0.00264
this is about onc hand every 380
deals.

I have compiled tables of the prob-
ability of getting x cards out of y
cards that T wanx (x y) for yup o 12.

We had a very lively lemer from
New Zealander Henry Falkner who
has some harsh things to say about
all programmables and seems to
prefer his Casio 602 to the 702
which he later bought. In his spare
tuime he appears to be the musician
for the City of Auckland Morns
dancers — is he honest or arc 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 1o 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.

fcontinued on next page)
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feontinued from previous page) Key c Code Sooht
Program 3. The TI-57 probability RCL 2 a5 332 mj oL :'fEFI:
program. RIS 26 81 EEI ;1.1?':i (ot EEEEE
RST 37 71 inl %inS Hin Zaar
. KOC N Ca0s - b LD 38 86 0 Miné BIER1
RCL 4 00 34 | sTOO 39 320 MRT Miné G38P!
SUM 3 01 343 | 2nd bl 1 40 86 1 it £92p7
SBR 0 02 610 | RCLO 41 330 FIE? R35P{
STO 2 03 322 | x 42 55 0z N: :;'E;';,._
RCL 6 04 335 | 2nd Dsz 43 56 ko Hind E;;.':
SUM 3 05 343 | GTO1 44 511 . ’3;;"-“&
SBR 0 06 610 | 2nd x=t 45 66 KR4 gtBPL
2nd Prd 2 07 392 | CLR 46 15 HRE MinT BoEP]
RCL 1 08 31 |1 47 01 ; B3EF2
o B e glet
r INV SBR 49 61 HRL K G4BP;
RCL 6 1 336 in Baerl
SBR 0 12 610 Cloggies” prograrm. - ek
2nd INVPd2 13 -392 WP k3 S
RCL 3 14 333 Hine #in6 MinS fied fiRd £SBF1
SBR 0 15 610 fRe Hind Hind Mind AC HLT
2nd INV Prd 2 16 -39 2 Aind g38F2
RCL 1 17 331 1 B HE ff
L3 s;um 3 :g gg MRS Mink MinS Mind ME
97 Mind WinS Mind X
SBR 0 20 610 ELE'{H}HJ{ Kind Hind E;‘Epi }!FF':E? LIA‘."
2nd Prd 2 21 39 2 Wl 838P1 B
FNCMI'-SE 2 336 o BSEPL :’.Z:'f L
UM 1 23 -34 1 BSRP7 o= 48,
INV SUM 4 24 -344 e P2 BSEP1 = 54,
RCL 1 25 331 Hind 33BP1 7= &1,
L it S TS iRS Rinl 630P2 S ET
{ it o . Tl -
2ndINVPd2 28 392 fiRl Hini Kind Hind BSEF1 = 1L
RCL 5 29 35 Hiné 58P M= 8L,
SBR 0 B 610 HRT Ninb Kind Miné §SBF2 f= B
';"":‘i'f” Prd 2 g; %ﬁ Kind Min7 Nin® Nini B3EP1 A e
SBR O 33 610 iné dind 33EPL Uit
B58P2 M= g
2nd INV Prd 2 34 392

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

- o R S R S S S S S e e e e e e R S S —-_—— =

To: General Sales Manager, Room 108, Quadrant House, The Quadrant,
Sutton, Surrey SM2 5AS, England.

Please send me.................. Your Computer binders at£..................each.
| enclose my cheque/postal order for €.................. made payable to IPC Business Press Ltd.
1 A R A e S P SO St
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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 m FILL SCREEN any character
B CHANGE BACKGROUND = CHANGE FOREGROUND

N INVERSE VIDEO m 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

e = [ N1 [ eme————————

I
R SOFTWARE 34 BOURTON ROAD

[ E=—————— GLOUCESTER GL4 OLE

GOLF (9K)

A fuil feature game for 1 or 2 players
9 or 18 hole course to test your skill.

Fantastie full screen graphics W|1:h-
rough, bunkers, trees. water MIN
hazards, fairway and the green EFIELD (5K)

Guide your tank to safety. Hidden

i mines will explode on contact and

Mﬁ} LY £-3'-T5 send you back 1o the start. With only
Q‘% E% nine lives to play with you must

remeamber your route so far
BOMBER [5K] %

Destroy the enemy city in this all - .
action maching code game. Beware -

the cities defenders fight back. .
ONLY £4-95

Complete with hlgh score feature

ZX81 & 16K
THE TOMB OF 3 l ‘ i

331[) HOHROR ADVENTURE GAME]

Occupying over 132K of memory, a superb 3D graphics
adventure game for the ZXB81 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-lustt 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 placos™.
COMPUTER: “Working . . .*

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPEAKEASY speech synthesiser adds voice
response to any computer with a parallel port incloding PET,
ZX-81,vIC.BEC, ATOM, HORIZON etc.

for Only £69 - var

# UNLIMITED VOCABULARY
# ERASY TO PROGRAM
# LOW MEMORY OVERHEAD

¥ COMPLETE MANUAL WITH
DICTIONARY, SAMPLE
SOFTWARE AND TUTORIAL
ON SPEECH PRODUCTION.

Also inclhudes Fugh fux spealker and powor supply, all housed in high quality wood
cabrifvet. wWith volime control and rear pisch contral

Programmed with simple phonetic codes. Apan from the obvious applicatons of

vodoR reponae in mamaischuring. testing. blind terminals ec., this product also
teaches & great deal about Bnooienics and speech prodoction

Sofrwrare iz avaflable in BASIC and 7-80 and 6502 assembly for direct inpat in
PHONETIC SPELLING closely related to the ARPABET imternational phonetic alphabet

For your nearest dealer contact:

MBEB‘JAD 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 Information 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 ZXB1)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 ZXB1 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 owver 30
yvears experience of small and medium size business problem.

THE PRICE OF YOUR PEACE OF MIND = £16

Complete with professional grade cassette, instruction manual, and input chars

Chegues or P.O.s to:
P.R. Herbertg M.B.I.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 EXPANDABLE 16K RAM
PACK

EXPANDABLE INTEF‘.N:ULELY' 332‘;; PLUG-IN MODULE TO
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

W

OWNERS

Fully Assembled, Cased and Guaranteed

MASSIVE 16K RAM MEMORY
EXPANSION

PLUGS DIRECTLY INTO YOUR VIC-20 OR
MOTHEREOQOARD

£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 TANDEM 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 CLICK ACTION AND PROTECTED
LEGEND
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

<i
8

|

J PLEASE SENDME: ...cocnescsivmsmssnussnsssssaranspusssusionass i
E |
| i
= B e e L e i :
= NAME ;
B AR RS 1
1 |
i |
Rl

Send now fto:
STONECHIP ELECTRONICS,
UNIT 4, HOSKINS PLACE, WATCHETTS RD, CAMBERLEY.,
SURREY. TEL: (0276) 681131
MAKE CHEQUES OR P.0.'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,

Leamington Spa, E \_T!.E—' EU

Warwickshire. g

IN THIS ARCADEtype game for a 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 desiroy 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 1o 16914
16915 1o 16852
16855 to 16989

eight

control mowvement of aircraft
fire laser cannon
drop a bomb

scroll main part of display right
to left

16892 to 17080
17100 to 17180

17190 10 17328

draw the landscape
increment score by 10

move bombs down and missiles
up

check no missile has hit air-
craft.

17335 10 17348

The routines are called from a Basic
program. Lines | to 3 use the machine-code
routines and data; lines 4 to 90 the imitial-
isation; lines 100 to 200 the main game; and
lines 400 to 610 the crashing routine.

Bytes 16514 1o 16720 arc 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

screem; 16520 and 16521 hold the addresses of
the next data item for the landscape-drawing
routine; 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 10
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 to 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.

Now type in rhe 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 1o 10 — into the Rem
statements. You had better save the program
now to stop it accidemally disappearing into
thin air.

Now 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 sce
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.

START 1&300

ZA 58 40 28 08 S3A 26
4@ CB SF 20 a4 11 21
=] i CB &7 2@ 04 11
er FFE is 7E FE 00 2@
o8 245 12 @1 Q¢ 0@ 22
g6 428 C9 FE S2 =0 O
=R =82% 43 38 18 o1 a9
28 C9%9 ©1 @1 a9 LC9%

FINISH - -18884

Program 4.

START 18857

IR 26 48 ce arF ca 2R
85 48 as i &@ 23 7E
E a2 28 ie FE (k- ca
FE 26 386 2@ C©OC CC 42
FE 26 CB8 FE 26 29 14
cs 28 as cD cC 42 12

Program 1. FB8 €1 €9 38 18 C= @5
ET LS="4SG8SCEEGCCESEE5E65E 7F 1@ F
ig 22460804245 CEGIECRECCERSEST = = L o e
REORAB6LGEaBAECEECOASAE6644E6865 DI C9
L46B8aBBR4BEACECACECS IOCESICAEEL FINTOH 16914
BCAEACBABE4EZECARAAGECARGBABLZAG
T rogram 5
-
25 REM LEM Lgcaaa il
30 POKE 16S25+L,CODE L$(L) -28 =START 1891%
48 MEXT L
3R 26 4@ CB S7 Co 2R
Bs 49 13 22 aa 19 TE
Program 2. FE 26 CC CC 43 C8 PEE
S2080 PRINT "STRART ADDRESS D™ =
5818 TRAUT X 36 20 o8 @8 oS cb Ccc
- " ul
ggag §; g;‘"; T¥EEN:EE$; g o <3 1e Fe ce FE oa (={_]
ity 2
3388 FeaSiC o n, B
==
9088 POKE x,164CODE As+CODE MB i oo
2099 CET ASsAas(3 TO )
B
$283 279 £5°° iy
2118 PRINT “FINISH ARCDRESS *~:¥=1 START 18988
2120 ETOP =4~ f 11 &id -a aa 2R ac
40 11 43 9@ 13 o8 i8
Program 3. CE @8 21F TE as 77 39

23 1) a2 23 23 Ci id
FL 29 @8 49 C3 =s 41

FIMNISH 16948
Program 7.

S3TART l1EzB=

EA &8 a4p 7TE =23 == &A&
4 FE &S@ 290 % @1 aE
4@ EDO 43 @88 42 =20 =1 -]
A @C 40 11 &8 o@ 19
i1 21 aa 28 1S 28 o
is ie FB i1 DF FE 47
-] Q5 1is ia 3 IR 8A
i@ FE @24 20 ©B EB 38
25 31 aA 42 38 @ EL
18 @84 3C 32 SA 40 IR
=28 iad PFPE oF =2 a8 38
35 21 a5 4ad 38 20 CB
2C 32 &aB 4«42 C9

FINISH 17220

Program 8.

START A7i00
ES FS ({5 S8R 82 453 C8
a1 22 &2 4@ rFE 3IEB S0
aF 3 1C 33 82 48 3A
a3 4@ C& 01 2 83 42
FE 26 2@ 1E 3IE IAC 32
as 42 3IA E£Sa 4@ C& @1
I2 54 49 FE 28 20 aO
=E 1C 32 B4 4@ SR o
49 <& @1 238 BT 49 EA
= 1= 4@ = il oS 40 o
Dk 1A 7T 23 1B 1@ FR
CL FX Bl €9

FINIZH

Program 8.

START 17190
2n ©C 4@ 11 FE ©2 19
=B ©6 A% CS @6 =20 7E
FE ©O0 =28 25 FE 08 =28
1 FE 18 2O 20 ES 38
e 11 22 @@ 19 TE PFE
o9 290 4 2E 1B 18 1iC
FE @8 =28 FA FE =26 CC
CC 4% 36 0@ 28 OF FE
28 20 OB CS @8 2% b
CC 42 18 PR ci1 as @@
El 2B 168 C3 288 Cci i@
5C 2W 23 o8 135 cs5 o8
oA 7E FE 28 20 23 ES
238 20 .11 DF FE 132 7B
FE B8 28 16 FE 1B 320
@7 €b CC 42 236 90 aa
B Q@ @0 V@ D2 A0 09
Q8 220 @@ B8 2E E1 23
10 oS 11 17 @2 19 €A
18 CB &1 o8a 99 C8
FTNISH 17338
{eontinued on next page)

YOUR COMPUTER, SEPTEMBER 1982 89



SOFI'WARE FILE

{continued from previous page)

Program 10.

START 1733s

ZA B8 49 TE rFE 12 @1

40 @0 ©5 a1 281 00 e
FINISHM AT7Z4E

Program 11.

L
8 RAND
18 FOR S5=188514 TO 188517
1i POYME 5. .28

12 NEXT S
A3 PRINT AT 0.0, "0000";AT @,31

24
HE ;HHNKE

%“EH $#iC)G.0UEN, JUNE 13853 &#
ET C=0 e

& RHD &
Pg%ﬁb% -EE.EK 1 6395 +2SEsPEEN

WITH CREDIT

= LINE 2 £
e "‘I"' ER‘I‘:FEB,-&E'& €8

=
Q T.GIL
POME 154-1H

T T e sadd
?'ﬂ POKE 16518 . 5P -255#INT

LSRR s2
ﬂﬂ Pﬁl"‘-!’ 1&519: INT _(SP/25E&)
TH IF 1UsSH

a- EH
15‘!‘5} ﬂﬁ il.ilﬁ 16592 AMD @) THERM

GOTO 4928
119 IF USR 150090 THEM GOTO 408

1390 LET HM=USR 156857+USR 1e91%

HEMN GOTO 40@

VI

B0
e

195 IF USSR _1719@ OR USR 16%5E T

=2
=] Tie68 O
ETEIU5 171

'.'F'EE.I.'( :I.E.Eiﬂ'-d-i!lfﬂﬁﬂ
THEN GOTO Say

o
SP=PEEX 18518+356sFEEN.
POKE BF.1458
-

$ C+1
§§§5-5n¥ﬂgﬂaéﬁgacaua
FOR S=2 TO 22

PRINT AT S.@:"

G570 3s
- POKE 18520143

POKE 16521.64
GOTO 199

PRINT AT 1@,8;"
aTOoR

P
[=IT 7Y e
G &= 50 MG

Papp
)b
SRS N

oo
I
el L]

GAME OVER™

i
e
Flo]

Life expectancy
Bharat Patel, e o
- M15-20)

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
guestion, a message s given (o 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
Commodore flag.

The program asks you many questions on
your daily life and activities and at the end the
computer will produce an expected date 1o
which you should live — it also tells you if
your habits are so bad that you should be dead.
The questions go into derail about your fit-
ness, age, family, whether you smoke — and if
s0 how many a day — and many other things.

| #EM"LLFE “XFECTRHCY" 360 [FI=2THEMLETL=L- ' GOTOa00
= PRINTCHET(14) I7Q IFDs) THEMLETL = - GOTO400
b L=t 350 [FPDOSTHERPRINT® 06T UMDERSTAND™ - FORYYS| TOS00D HIEXT  GOTOIIN
% PRINT™I" 40 FRIHNT*I® PRINT=D ¥OU SMOEE( 1 OF 3
10 FEINT e PLERSE"  TeUiTHg 410 IHPUTSMS
0 PRINT"SGE PLERSE" - [THPUTRGE ) = 420 IFSHge =y DREHE="YES"THEMLETL L~ -GOTOR22
&% PRINT"Z PRINT== FEINT SRL YOU -~EMMLE & “ALE" PRINT®" PRINT"(~ OB =3 421 IFSMEC "N THEMFRINT® =0T UMDERSTAHD™ | FORS0w ] TODM0  HEXT - GOTO400
ar  IHPUTSES 42 IFEME="Y"ORINE="VES™ THENPEINT PRINT® 0 WAeN A DAY®:  INPUT Hd
8 IFiEre "W THENLET SE=a2 423 IFADZOTHEMLETL=L-2
5 [FRER="F " THEMLETSE=TY a3 [P IRTHEMLETL=L~]
Iy FIRTEe] 58] G0 475 IFMDSOTHEMLETL=L-2
100 PEINT® o LR BIRTHIGY. WHI. = - 430 PRINT*T PRINT® ®BE vOU OFTEM ILL® PRINT*= PRINT® ¢ 10R
Led ERLNT"  LWAS IH *BIRTH: FORT= I TO20M  HEMTT 440 INPUTILE
) PRINT=TT.* #FE YOU MARRIED™ . " [NPUTYI 450 IFILE="Y"0RILE="VES"THEN LETL=L-} GOTO4SY
210 ‘T‘-‘l' YRS YES™ T"E"LET wi =1 | GOTOZIS 48] FILECOH THENPRINT® “DH'T UMDRESTRD ™ FOiie 1 TOO000 HENT  GOTOA3D
212 TFYEs~M 0fryd= p)" THENZ 2D 4T8 PRIMT™I

1S IFYSO Y *THENFRINT®  “U8°T INDERSTRMD = FOFUs= T 0ol - e XT - GOTOXN 4E8 PRINT PEINT® #0E vOU OFTEN TEMSE® PRINT®™ PRINTS (¥ 0F M)
230 PRINTEIF G  FRINT"&RE VOU _ICH (& "= IDDLE{ &= ATR INPUTTS
adt [HFUTRE 450 [FTH="vY ORTH="YES" THENLET L=L-1 - GOTO4SE
=% TFRP="R"0FEe=~P" THERLETL~L-2 (OTIGTD AFS IFTED "H THENPRINT™ “OH'T UNDEFSTAND® | FORSAC= 1 TOSM0Q - MEXT - GOTO4SS
242 IFES="1"THENLETL = ~1 - GOT 05 458 VOLeZecTE
243 1PRECP-THEIFRINT —1'T UKIERSTAND * FORGx1TOZO00: NEXT-0OT0220 15 PoRERE7E. 13
P FRINTED FEE VOU OVEFMEIONT = PRINT FRINTH( 10R SO0 PRINT=IF FORVYs 1 Z8T0140 POKEMETS . VW POVEVIL - 15 POKEETS . 210 FORG=] 70
S5 THEUTHS H Y )
I IPME=YrORMESSVES®  THEMLETL=L-1 (070260 533 POKEISETE. 0 NEXTWY
ere [FEe THEMPRINT™ “DM°T UNDERETAHD" FOSfre L TOS0M0 MEXT GOTOISD Si0 POLESEETS. 122
e F'i'lh"'.l' 220 FRINT meereLIFE —FELTRICY S~
30 P IsT= =0 yOU EERCISE OFTEN® PRINT®® PRINT=C-eL0ne 2- EVER I~e(MET T3h PRINT: PRINT
IHES O e (LS l0R ) eSE
300 [NPUTEX 330 Ajwcx
310 1PE: = 2 THEMLETLeL-1 COTOS3D 560 PRINT=  OU WILL LIVE UNTIL *Hi® VERRS (D
:;-." "'. =3 THEMLETLul -0 COTOSIE SO e LHT O0=-AGE >
IFEL THEPRINT® =00 T LIHDERSTAND™ * FORY= 1 TOS0E0 : HEXT | GOTOSH0 SEQ IFCMATHENPRINT® DU SHOILD WAVE BEEN BRIED==TY N ===" END
...j.'u' FRET Iir *ar FRINT*=0 WU “RIMC PRINT®® PRINT*{ =~ ODERATELY = ERVILY S PERIMT relsRd s e R RR R R -
" PRINT® E0D PRINT PRINT PEINT =8l HEREFORE wOU SHOULD LIVE UNTIL =X3 = mORE
240 PRINT® 2= EVER® YERES ~
S5 1wPUTD EERDY.
Change of memory | Key routine g Jnmmce iR
7 Choosing of bat size
Gavin Warren, | P Mitls, ‘:g glear gr;:‘r:lcs mode
Redbarn, ] ‘-‘&) [ 81 up basic constants
Hertfordshire m | Eonanem. ATOM| 2555  Read keyboard
WHEN THE ‘».*‘ d d ha h | Sl Ak
1 is expanded ro have more than 70-75 Set # 80 if D pressed
8K of RAM, the svstem reshuffles the screen IN mAY SOFTWARE File, G E Taylor gave B85 Run assembled program
- : : les of the use of subroutines :
and the start of Basic text, and this makes | 39M¢ cxamples _ : g 90-100  Set up Gosub jump
running any machine-code programs written | * FE71 in the Atom monitor. Since machine- | 119 Rerun assembled program
for the unexpanded Vic impossible. code routines run far faster than Basic | 1000-1030 Move left subroutine
To solve the problem I wrote a simulator | Programs, it is best to obtain the fastest | 1200-1230 Move right subroutine
program. The program changes memory size, possible running speeds for, say, games, and | 1010/1210 Rub out cursor in last position
then slow them down to the desired speed. 1020/1220 Reprint cursor in new position

sets the screen start to 7680 again and sets the
start of Basic ro 4096 as on the unexpanded
Vic.

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

8BIBLELE

NEW
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This program will not only read the key-
board, but also takes no action 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 1o 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 returned 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.

Here are the constants and variables:

X nth cursor position

Z n-1 cursor position used in nght subroutine

cx 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 assembier program —

also used in subroutine 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 @R(3), PC(=1)

7 IMPUT “"BAT SIZE". T

16 CLEAR ©

15 X=208; 2=8;: C=0;
26 PRINT $21

25 c

g1t Q0@ JSR #FET1

25 CPY E#FF; BEQ Q0@

48 CPY @#21; BEQ Qa1

45 CPY @#24; BEQ Q@2

56 “AMY HNO. OF KEYS CAW BE
51 NCHECKED IN THIS WAY
S5 IMP Q0@

&0 ‘001 LDA @8;: STA #80
a5 RTS

Ta ‘a02 LDA @200 STA #8586

i RTS
=6 a
82 PRINT %6

=1 25 LINK @6
S5 W= 7428, E = 160G +
186 GOSUR E
118 GOTD 85
286 END
1@Ea A =4H =47 + 13, C
1aia FOR W =8 TO T: PLOT
1628 FOR W =8 TO T; PLOT
1838 RETURENM
1288 W o= Mo (TN
1218 FOR W =8 T0 T; FLOT
1228 FOR W =8 T0 T; FLOT

123 RETURH

o+ (T + 12
15.¢C + W, 8.
13,8 + W), 8;

MEXT;
HEXT

e
i

¢
I

=

o= ol 1)
15: €2 + W>.8;
13:¢K + H»,8;

NMEXT: X = Z + M
NEXT

The Pac-Man trail

Chris Lam,
Redhill, P ECT RN
Sﬂrrﬂ}f. LJJJJ&JM

THIS 18 A Pac-Man-type program for the 16K
Spectrum. While playing vou 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 is not zero, you can eat the ghost and
gain 50 points.

You have four lives and if you arc 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 *'¢”.

Lines 1000 to 1150 can be changed to make
the maze larger. You must also make appro-
priate changes to lines 50 and 55.

114 RESTORE iga@

26 FOR n=2
NT

23g LET X=21: LET
5" *SAT 2., 19,Fawtr

(- i § PRINT HT Y.
LET YY=Y

Power-1

TO 18: RERDr =%
PT n.li:a%s: HEXT D

SR PF&INT AT 1%, iﬁft-::?ﬂ'r .28
X, "E*“' ;
43 IF pouwer <> THEN LET power=
45 PRINT AT 91vy.931ix;

1+ REM "PRAC-MANT & Thris L2 2i1@ LET g9ixx=931x:
cwer=@: LET =s=f2: LET 229 LET rx=RHND
L =92 Sy PAPER & TNE @ c 2882 LET 91xX=9iX>irX>».8
3 BORDER &6: X M, T .
LS ; ND Bix>»il)
5 LET i=4;: LET couni=ix:r LET 24828 LET g1
g9l1x=18: LET g9i1y=1© 173 =I(rx<.5S ND
& PRINT AT 12, 1 'L:vet- AT
1,12; “Score=", AT 2; ‘Poner ="
18 LET 1l=}l4+1

O TO 278
PRI
TO

LET XX=X: GO TO =290
gEEE
228 PRINT
DUER 1, " too

22 REHM
B8 LET X=X+ {INKEYS="3" BHND X2 Sl
1J-tINHEYn="E" AND >34} 2a2
55 LET Y=Y+ IIHKEYS="0" AND Y2 2323
71 = ({INKEYS$="7" RND Y>4) oS RETURN
568 LET S3=SCREENS {7 .,X} 12902 DRATH
S7 IF CQDE Sa=i 0OF ionhyE S2>x3z2 101@ DATAH
7 AND CODE 535144} THEMN O TO 10 1020 DATA
a 183G DATA
S8 IF ss5="3" THEN LET pOorer=40 1049 DATAH
LET S5=5853:10 10856 DRATAH
&8 IF s3="." THEN BEEF _.&5_.4: 16 DRTAH
LET 85=55+1: LET count=ccunt+i 1279 DATA
53 IF tount/L=125 THEM B0 TO 1 108@ DRATH
a l1aca DARTH
684 GO SUB 226 11909 DATAH
B3 PRINT AT ¥y, . Xx;" " 1116 DATA
7 G0 TO 4@ 11268 DATH
189 LET X=XX: LET ¥=¥YY.:. 08 TD © 1138 DATH
= : 1142 DRTH
2086 REM move ghast 1156 DRTH

AND 91x <21 =-({rx®>2>.8 AND gixsx R

25e PRINT QUER 1;PRT giyy glixx;"

2588 IF gilxX=X ABND giyu=gy THEN G

256 IF glx=x RAND gly=y
278

2868 RETURN
278 IF power <i>8 THEN B0 T o8ad
280 LET l\i=stt-31: IF

PRINT AT YY_.XX;" ":

W Mard fuvuckitYou”
cslouw*’"Ha!
Eaten Ghts1
LET power =@
LET 55 =55+50
LET giAix=35G:

LETYT siuyy=9iy
BND gix ¢

=giyr{rxs».s
glysdd

BMD gly <

THEN O

ti=-31 THEN
B TOQ O

re

Ha! Ha!"”: STOP

LET siy=1iR

EERERE

- JEEEY - IO - -+ DI
’
@ ® F & ¥ F & F F ¥

Cartoon time .

J P Riggs.
Gosport,
Hampshire.

BB

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 Apolle 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 is designed for the B machine
but with small modifications will be able 1o
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.

60 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 1o 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,

fcontinued on page 93]
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WHAT PEOPLE ARE SAYING ABOUT OUR. ..

BBC MICRO GAMES

“. . .| bought all your tapes to date * ... | was very impressed, not only " ... | must congratulate you on
for the BBC Micro and | think tha; with the cassette, but also at the your MUTANT INVASION cassette. |
are just super, especially STAR TREK, speed at which it camea!™ have had it for two weeks now and it
and the sound effects in CANDY — R.L., Cheshire i5 really superb. Incidentally, | have
FLOSS really made me sit up! Well beaten your hlgh score of 4,500 —
done and keep them coming“. mine is 7,5801°
J. 5., Paislay — 5.L., Berks
_ CASSETTE ONE i CASSETTE TWO CASSETTE THREE CASSETTE FOUR
0] SIT:-;I TEFIE;K.I A mi::;_mrb var;uhon Contains an exciting collection of | Contains, for the arcade fanatics, | Contains BREAKOUT. A terrific
with B x alaxy, Klingons, Phe- | o os with music and graphiesta | — MUTANT INVADERS. A brilliant | version of the popular arcade
sers, Torpedoes etc. keep the family amused for hours: | new “Space Invaders” type game. | game. Practice your wall demoli-

(il CANDY FLOSS. A tremendous | HANGMAN (in which you can | Can you destroy the mutants be- | tion with 6 skill levels and 1 or 2
new game in which you run a even enter your own category), fore they land and try to destroy player option!

candy floss stall on Blackpool's | KRYPTOGRAM, DICE, BEETLE, | You with their radioactivity. ONLY £3.95 Inc.

Golden Mile. But watch the | GRAND NATIONAL and MUSIC. WARNING — VERY ADDICTIVE!

weather and the donkeys!

ONLY £5.95 inc. SRV S e e
CASSETTE FAVE CASSETTE SIX CASSETTE SEVEN

Contains BEEBMUNCH. Qur version Contains SUPER HANGMAN. The Contains 3-D MAZE. Pit your wits
of tha record breaking ‘Pacman’ special featura of this version is the against the computer's logic in this
arcade game, and we believe one of hi-resolution animated man. Watch highly realistic graphical game. The
the best versions available. Stun- the expression on his face change computer sets up logical mazes (vou
ning hi-rasolution colour graphics as the noose tightens around his choose the size). And then it shows
including muiti-ghosts, tempting neck. Marvel at the detail of his the view you hava of the maze in 3-
fruits, super points, screams etc. clothing — but don’t take too long, D each step you take as you battle
Liven up your micro with this tre- he grows very impatient! | Contains against the clock to escapel | |
mendous game, many categories from educational ONLY £3.95 inc.
ONLY £5.95 inc. to just plain funl ONLY £3.95 inc.

aLL casseTTEs AvaiLABLE vow From: SINCLAIR (l. J. K. Software)
(All our software is available before we advertise) 55 Fitzroy Road, Bispham, Blackpool, Lancs

VIC20 16K ZX8l ([(GOOCNTURE)

SPECTRUM ZX81 LI 1 (9 nawsrcom

Colossal Adventure .. 16K/32K .. £8/£10
The classic mainframe game "Adventure",
with all the treasures and c¢reatures of
the original. And with 70 extra rooms!

Adventure Quest ..... 18K/32K .. £8/£10
SUBSPACE STRIKER . . .It comes from out of nowhere From the Great Forest, up Orc Mountain,
and then vanishes back into the shadows. With your braving fire. swamp and caverns on
deadly Antimat torpedoes, you unleash havoc in the g - 3 P 2 a
Federation spacelanes. quest against Tyranny. Face vampires,

; demcns, wizards, 200-foot worms...
STARQUEST . . . A voyage of discovery and adventure g

in the cosmos. With the help of your onboard computer, : :
you seek a habitable planet amidst the perils of deep Adventure games are fascinating. You
space. enter English phrases and the computer

ENCOUNTER . . . Would you know what to do if you acts as a window to worlds of magic.

were abducted by alien beings? In this game the space

invaders play YOU! Every Level 9 adventure has over 200
individually described locations and a

TRADER . . . A Trilogy of full 16K programmes that are J

chained to give a fantastic 48K graphic adventure. As an game may take weeks to solve! Only our

intergalactic trader you seek your fortune and deal with combination of data and code compaction

some very bizarre customers indeed. :
allows so much to be provided.

Pixel games are a delightful change from the usual arcade

rip-offs. Full screen animated graphics and good value 2
too at only £9.50 for VIC 20 and £5.50 for ZXB1 per 16K FREE P&P. NO VAT. Money back if unhappy.

dealer now or send to us for tapes by return of post. SELH K
describing your computer, or a SAE for
full details of all our programs to:

PlixEL LEVEL 9 COMPUTING

2 I ] , High W -
Pixel Productions 39 Ripley Gdns., London SW14 8HF \g SEtMsSencas hond T gl Wyconbc; BUCRS{/
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fcontinued from page 871)
450 1o 600 are the re-entry Procedure and draw
Earth and the rocket orbiting.

SOFTWARE FILE

6680 to 740 are the take-off Procedure and draw
Cape Canaveral with its launch-pad and
rocket, and after a 10-second countdown

void of endless space, forever coasting.
820 1o 950 draw the moon and make the lander
craft descend, land and take-off again ready

610 1o 650 are the wait Procedure, and delay the
program for “'s" seconds.

ignition commences.

750 to 810 make the rocket travel through the

for its trip back to Earth.
960 1o 1070 create the final descent to Earth.

JLISTING OF MOONLAMDING ON TV By J.Riggs
10 REM  Moonlanding on Television
20 REN By J.P.Riggs 1982
30 REM BOSPORT
40 ON ERROR G0TD3%0
50 MODEO:MOVEQ, 0:DRANO, 1024z PLOTES, 1280, 1024: NOVE1280,0: PLOTES, 0, 0
&0 MOVE200, 200:PLOTT, 200,800:FLOT7, 10BO, B00:PLOTT, 1080, 200: PLOTT , 200, 200
70 MOVE200,800:PLOT7,0, 1024: MOVE1080, B00: PLOTT, 1280, 1024
B0 FORI=0OTO1280 STEPS
90 MOVEX,0:PLOTT, ( (B80O/1280) $1+200) , 200
100  NEIT
110 MOVE30Q,200:PLOTT, 300, 500: PLOTT, 475, 600: PLOTT, 475, 200
120 MOVEEBO,520:PLOTT, 1000, 620: PLOTT, 1000, 500: PLOTT , 880, 500: FLOTT 880, 620
130 WOVEB70,630:PLOTT, 1010,530:PLOTT, 1010, 450:PLOTT,B70, 490:PLOT7, 870, 630
140 MOVEATT,285:PLOTT, 477,31 5:NOVENTT, S15:PLOTT, 477,485
150 FORY=0TO4:NOVE(305+X),385:PLOT7, (305+1), JBF:NEXT
140 WOVERT0,830:PLOTT, 740,700:PLOTT, 590,430
170 VDU4:VDUZ8, 48, 25, 63, 22:VDUS: BCOLO, 0
180 MOVESD4, 500:PRINT; "Home": ROVER00, 570: PRINT; " Sweet"
190 MOVEF04,536:PRINT; "Howe": VDUA: VDU2E, 48, 25, 63, 22: 6C0LO, |
200 FORI=1TO9:MOVE(7E5+1),170:DRAN(745+K) , 100
210 MOVE{1025+X),170:DRAM{1026+X) ,100
220 MOVE(790+1), 170:DRAM(TFO+L), 110 MOVE (1045+1) , 1B0: DRAN1045+X) , 110: KEXT
230 BCOLO, 11 MOVETSO, 1 60= DRANTSO, 350: PLOTES, 1050, 350: MOVEL 040, 350
240 DRAW10&0, 170:PLOTES, T30, 140t PLOTBS, 1050, 150: BCOLO, O
250 MOVE1050, 160: DRAWTS0, 1502 DRANTS0, 350: DRANT S0, 340
250 DRAN10&0, 360z DRANI0SD, 170: DRANIOS0, 160: DRANLOSO, 350
270 DRAN7TS0,350: MOVE! 0650, 350: DRAWID&D, 350
280 CLS:PRINT" The""" Space"'"
290 PRINT® PRESS 'H®";:VDUS
300 REPEAT:UNTILBET=ASC("H"}
310 MOVEOD,0:'877=0:6000L0,1:PROCCIear
320 VDUZ4,k02, k03, k03, kOO, k0D, &04, &3E, k01

Frograsee®

540
350
560
370

A=STNRAD () 8K +M: B=COSRAD (XD SK+L

NOVEA, B: DRAN(A+2) , (B+2) :DRAN{A-2) B

PROCwait (0. 15

MOVEA, B:PLOTT, (A+2), (B+2):PLOTY, (A-2) B

580  K=K10.97

590  SOUMDI,~15,RND(255) ,1:UNTILE}=305

b00 ENDPROC

&10 DEF PROCwaitis)

620 LOCAL B

630 D=TIME+(1008s)

&40 REPEAT:UMTILTIME=D

630 ENDPROC

860 DEF PROCtakeotf:VDUS:MOVEBYS, 250:PRINT; "N.A.5.A."

670 FORY=B0STOBOB:MOVEY, 195: DRANY, 2546:NEXT: NOVEBOS, 245: DRANS12, 245
480 MOVES20, 195: DRANG30, 260:PLOTES, 840, 195: FORX=10T00 STEP -1
490  PROCwait (1) :MOVET?0,305:PRINT® *;CHR$127;CHRSI27;X:HEXT
700 FORX=0TD250 STEP4:6COLO, 1:NOVEB2D, [195+1):DRARA30, (250+1)
710 PLOTBS,B4D, (195+X) :S0UNDO, -15,100,2

720  6COLO,0:NOVEB20, (195+1):PLOTY, B30, (250+X):PLOTAS, BAO, (195+1)
130 MEXT

740 ENDPROC

730 DEF PROCinflight

760 CLS:VDUS

770 FORI=TTOTO1024 STEFS

780  GCOLO, 1:MOVEY, 235:DRAN(I+70),250:PLOTES, X, 2565

790  SOUMDO,-15,100,3

B00  BCOLO,0:MOVEX, 235:PLOTT, (X+70) , 250: PLOTBS, X, 265: NEXT
B10 ENDPROC

820 DEF PROCeoonland

830 BCOLO, 1:FORY=-27T027 STEPO.B:MOVEBYS, 165

B40  DRAWISINRAD(X) 1300+895) , (COSRAD(X) ¥300-70) : SOUNDO, - 135, 100, 1: MEXT
850 VBUS:MOVEBSO,2!15:6C0LO, 0:PRINT"MOON®: FORY=32070225 STEP-2
B&0  BCOLO,0:MOVEE70, (X+42) :DRANBTO, (X+22):PLOTES, 890, (X+22)

420 END

450 DEF PROCre_entry

450 VDUS:BCOLO, | :MOVET?0, 31B: PRINT; "Re-entry”
470 K=20:0=255:N=895

480 FORX=0TD3&0 STEP10

4§50  A=SINRAD(X):B=COSRAD(I)

500 MOVEM,L:DRAW (AK+M), (BRKsL)

10 MEXT

520 k=40

530 Y=0zREPEAT: X=X+8

430 DEF PROCclear:FORI=T71 TO 1024 STEP2:MOVEL 195:PLOTT7,X, 318
M40 MOVE(I+1),195:DRAMIX+1),318:NELT :ENDPROC

130 PROCakeot 870  DRANS9O,1:PLOTES,B70, (X+22):5C0L0, 1: NOVESTO, X:DRANBTO, (1+20)
340 PROCinflight 880  PLOTBS, 890, (X+20): DRANBJO, X:PLOTES, 670, (1420)

350 PROCacon] and 890  SOUNDI,-15,100, 1 :NEXT

360 PROCinf!ight 900 PROCwait (4) :FORY=235T0320 STEP2

370 PROCre_entry 910 GCOLO, 1 :MOVER70, X: DRANET0, (X+20) :PLOTAS, 890, (X420)

380 PROCsplash 920  DRAME90, 1:PLOTES,B70, (X+20) :6COLO, 0:NOVERTD, (1-2)

390 CLS:VDUS:6COLO, 1: NOVEBSS, 280: PRINT* THE s NOVEBSS, 245: PRINTEND* 930  DRAME7D, (X+18):PLOTES, 890, (1+18) :DRANGS, X:PLOTES, B70, (1+18)
400 VDUA: VDU28,0,31,79,0 940  SOUNDI,-15,100,1:NEXT

410 1F115,0 950 ENDPROC

%50 DEF FROCsplash

380

1030

1070 PROCwait (5) : ENDPROC

970 CLS:FORY=200T0216 STEP16:MOVETT0,Y

FORX=770T01020: H=SINRAD( (X~770) 120) 15+Y: DRANY, H: NEXT:NEXT
990 VIUS:NOVES2S, 280: PRINT *NASA® :NOVET2S, 255:PRINT "rescue”

1000 FORI=4TOTO220STEP-2: 6COLO, 0: NOVEBT0, (1+2) : DRANETO, (1+22)
1010  PLOTSS,B%0, (X+22):
1020  GCOLO, 1:NOVERTO, X:
DRANBS0, X:PLOTES, 870, (X420) :SOUNDI, -15, (X-222), 2:NEXT

1040 FORX=0TO90 STEPB: A=(SINRAD(X-50) 1100+895) :B= (SINRAD(90-X) 1100+895)
1050  C=(COSRAD(I-90)8100+220) : D=(COSRADIS0-1)3100+220)

1060  MOVEA,C:DRAMBSS, 220: DRAMB, D SOUNDO, - 13, 102, 4: NEXT

DRANESD, I PLOTES, 870, (X+22)
DRANET0, (1420) :PLOTSS, 890, (X+20)

Grid of design

Bilf Longley., !
Cofchester. o 0
ey ESEECTRUM|

PROGRAMMING THE user-definable graphics
on a ZX Spectrum is not as casy as some
would have vou 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 letters from A to
U — and enter it in response to the prompt.

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 | and 2 enter or crase 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.

Lines 30 to 50: these draw the grid on the screen,

Line 60: clears the array holding the character
information, 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 routing
is called.

Lines 500 to 540: find out if another graphic is
wanted. If sp, 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 to be entered in lower case to work on a

BBC, and on other micros, changed to normal

numbers. [ use this trick to make programs

more readable, and hope that others will take
up the idea. fcontinued on next page)
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SOFTWARE FILE

(continued from previous page)

1 REM™

2 REM

S5 HEM

4 REM

Ay LET x=5:

E CHARACTER=30:
ER=SB0B: LET

LT

CHARARCTER GEMNERATOR
for ZX Spacirun
£ Biil Longlsy 1362

U=5:
LET NEXT CHARACT
INSTRUCTIONS=10006":

518 INPUT

520 IF S5S&=""N"

LET DEFIN OP

L TO DEFINE

R PROGRAMMED.

538 IF S&="Y"

“:AT 2.0 "RNnotherT
“ Y SN .58

OR S&="n" THEN ST
OR S&="u™ THEN GO
CHERACTER

GO

ET SET CHARACTER=20808 S40 INPUT “Y OR N!'!1''“ sSs;
20 GO SuBE INSTRLULDTIONS TD 520
=8 CLE : PLOT B3.112: DRAV B5. éﬁEEIEEI"T TAE 4. USER DEFINED G
2: DRAW ©,-65: DRAW -65,0: DRAW .
@.65 : EREREELINT TS T Uhan uou ha
40 FOR a=863 TODO 128 STEP &: PLO Ve read these in s:ru;txuns TP res
T 9.132: DPRAV 8.3: PLOT .47: DR 5inpg any kay ¥iii Srawg 3 9’&?.
=1y B.—B NEXT o in the Centira OFfF the sScreen. :
sSG FOR a=47 TO 112 STEP &: an " YoUu can then entesr the garaphi
T B3,89: DRAW -3.80: PLOT 125.9: D ccharacter 4ou want Lo progSram,
RAW 3. B: NEXT 9 and then Gouy Jdraw the gr-aphic O
=10 DxH KREE.BY: INPUT “Graphic Nithe grid.The TUFrSD7 15 movead
L0 be Prnuramned* “IRE Using the arrowad Ksus;to fill
100 LET Xx&= 5EREEN$ {X.494) : PRINT a sguars.press 1,10 empty it
AT x.4u.: PRPER 6. *: PRUSE &8: P ﬁr25s E.Pr%ﬁs:ng 2 52t5 th=2
RINT AT x.u4: PRPER 7.:x% esign ain S pamdruy.”
148 IF INKE‘Y =1 THEN PRINT AT 1028 IF INHEEY &="" THEN GO TDO 182
X.": INK E"‘X“‘ LET KRIX=-7.¥-=-71= 8
2 16386 CLS : RETURN
i=@ IF IHHE“‘:‘S—“E“ THEN PRINT AT ZE00 PRINT HT -_"Er O.:"Frog-amnming
X.4u: INK B.° 2 LET KRIEX=T7.Y=7)= this graphic: ™
& 2005 FOR G=1 TO &
1538 LET X=X+ IINKEY:="6" AND X<¢2 201@ LET AR=0
S) -(INKEYS="7" AND X:8) 26026 FOR H=1 TO &
148 LET Y=r+I{INKREYS$="58" AND Y <1 2035 IF X (a.hi ¢>»8 THEN LET A=RA+K
S -{INKEY&S="5" AND Y >&7 (6,1 INT EB—H3

150 IF INKEY&="0" THEN GO TO SE 2048 NEXT H
T CHRRACTER 2059 POKE USSR P%$+G-1.R

168 GO TO 1868 2060 NEXT &

SR8 CLS : PRINT TAB 6. "CHRRACTE 20768 GO TO NEXT CHRRACTER

However, as you can see, the results are well _
LOWB r Ca SE.‘ worth it. Also by creating your own Characters used in L3 array.
Brian Cadge, characters, a whole new field of uses for the | | Array number Codes of characters used:
Yardley, - ZX-81 and printer reveals itsell. 4 60 68 600
Hfm#ﬂ;ﬁam. mgm ! Character in L$(8) 64 120 681200
ey 80 84 80 0

My rrOGRAM for the 16K ZX-8] extends the 60 0

character set of the printer 1o upper- and
lower-case letters, plus the additional
characters ! and & and %. Before typing it in,
you should change RAMriop to 31744, by
Poking 16389,124 and 16388,0.

The main body of the program is used in
initialising the array of LS, which holds the
characters. There is still plenty of memory left
after this program if vou want to use it as part
of a main program. Line 90 shows how to
incorporate it into a larger program.

When using the program the following
characters are allowed:

CHR$ 0 to 63: normal symbols and alpha-

NUMEercs
Inverse video A 1o Z for lower case a to z; to the

power of ; %; and |
AND: shifted 2 for &

M o~ N b G R =

76 5 4 3.2 1710
If we take for example the letter h, the
numbers vertically, 1 to 8, are the character

positions in the element of the L$ array. The.

numbers along the bottom, 7 to 0, represent
the dot above of each column. We raise 2 to
the power of this number if we want the dot to
be on, and sum the numbers for each row to
give the character. Thus, for h:

— —

K ELBBa RN .E88EaNRaRERSE
DOoO0 O00000000C0Oo0D 00000000 D

BN BREZE8E . BP2882380aB.8280

B w888 eRR88 28052282
50 535588888 BE2E R8RS

S ODOoO0DO0O0CO0OoDOoOD0oC0DOOOCOCODDO O OO
—

® cococoocooccoococeafeumocfocaco
N B8Rl RcBatccRRBR L o2

SRR BB Rl dR 2 vovwama Wi

3 . CHR number Code
Each element in the array of LS is one
character and each 1s eight characters long. As 1 0
you may find some confusion about which g gs o
character is being used in the listing here is an p 2% : 84 0 0100 104 %
alre:rn_atwc set out of the codes of the characters 5 96 4 95 4+ 24 4 20: 120 016 16 16 16 0 18
used in tabular form. 6 26 4+ 22: 68 _
Finally, you may be forgiven for thinking 7 % 4+ 2268 L3 2710 53":;"’ copied from the ROM by the
that this program is rather laborious to enter. 8 0 program itseif.
REM LOUFR-CASE LETTERS 21 MEXT I
: PROGRAN BY BRIAN CADGE i3 2B sUBROUTINE TO PRINT 22 LET PRINTOUT=USR 21744
e3esmalTsd) THEN STOR o ron BRINT OUT CHARACTERS =0 2% DInLS(9s, 8
L] LT
oS REN COPY LPRINT ROUTINE 13 POR IsT FO S8 ., 25 LET Lscl) 2% SpU“+CHRS 634"
s U=M™Ma id FOR J=l1 TO &8
4 FRST = 28 LET LS%(2) =" RHDRMD " +CHES 1
S ENET A e “%sd?nxz A2985%+J+84# (T-1) ,CODE R 2038nRs EE;EE?‘-JJ“GE;EENQU "
T g ey DR Sd e T 13 NEST ¥ 38 LET LE(4) a° “+CHRS ++CHRS
& POKE 31828.83 1.5 REM FILL BUFFER L+7U" +CHRS BB+U
9 POME 31ASY.202 FOR I=i TO as =9 L LE(S)m E"+CHRSE BA2+CHR
18 DIM As(32.8) 30 POKE 18449+T,2-1 5 124+"RNDGS ™

94 YOUR COMPUTER, SEPTEMBER 1982




SOFTWARE FILE

30 LET LE(6)1 =" s44™+CHRE L12+""
31 LET LEt7)Ia™ B +CHRE G3+"Lis

32 LET Ls(8)m" RMDx FH‘-II:I +CHRE 21
F2+CHRE &0+ El-lﬁl E#-I-EHH L 3 .

23 LET LEI®) =’ [3 PET "

34 I_E'I' LE{1D) -“ “+1:HH B+ "
HR§ 8+CHRS B+CHRS ﬂﬂ‘.‘-l«lnt 113 +CHR

35 LET Lytlli)=" RMND"+CHARE Fa2+LC
HE’ ae+CHRE Q-E-Q-GHR‘ SR+CHRE TE+"

36 LET Lgt1l®) =" €ff17CC. *

a7 LET LE(13)=" CT+CHR® S£+CH
By B4+CHRI B4+CHRE Bd+"

38 LET L3(l4a)m" .-'55&

39 LET LS(15) =" +E:!H'Rs SR+
RS GO+CHRS E5+"3

4@ LET Lé[iﬁ.‘l - 2" +CHRS SB+CH
RE 120+"RNDRND *

41 LET Le(l7) e 8" +»CHRS S8+CH
RE S88+CHRS 124+"g

i3 CET C3UiSii- sANGd,s -

-

44 LET LS (20) =" aﬁ i1i1a+™
LB

485 LET LE(R21) =" asa.s -

as LE‘I’* L§i22) = “+EHRS S585+CH
RE B3+7CH

&7 LET Ls 23 = EES" +CHRE S8

+*

48 LET LS(24)=" “+CHRS S58+"CI(
CY+CHRS G5+

489 LET LS{25)=" "+CHRS S58+"CT
4RMND

ST+CHRS 8+ (4
K"+CHRE 7T2+"KO
‘*:Eﬁﬂ! 108+CH

&+

ftl'l'

TO &2 FROM
F"LIT‘ INTO LS

=@ LET L2681 ="

- 3 I..ET Liéﬁd-):

" +CHRYS
52 LEI' LE(PE) =™
RE lo4+" {G‘ +EHF1
53 LET
54 REM C

(86) ="
PY CHRS
0.M, AND
== FOR I=0 TD
=8 LET KE="
E7 FOR Je@® TO 7
LET Ke=Ks+CHRS
+ud) 1 +CHRS PEEK

i =

STEP 2
(PEEHE (75304
(FESF+I+8+J+1

]
L]

MEXT J

LET I.! (22+1) =K%
MEXT

SLOW

REM PROGRAM Tﬁ COMUERT

Gdmma
Sl 1]

Gd
OHE LINE AT A T
UING :™,"NORMAL cnﬂnnc?zna a
&3 FOR HNORHMAL_PRINT e
RSE VIDEQ TO E an LGUER

“s4 ITO THE POUE rFoR
cENT SIGN", ., FOR :xannHTIﬂN
Eh_ -, AND (SHIFTED =1 PaR AND

"
I

:.:3

L 3

HTOT

BRIk
MNP
F

L Ll GTE
5

dim-jain

=23
';VPE IN SENTEMCE?™
i=

L
z
1) =" STOP ~ THEMN STOP

L R

H

7a

71 FOR _I=i TO 39

72 IF Zs(I)=CH a:a OF zg:r:-
ggn: 218 OR ZSI(I

T3 IF Z3(I)a’ l THEN SOTO &3
317‘ I CODE Z&1I) <64 THEMN ZOTO

TS IF CODE Zs(I)»>»191 OR CODE Z
s(X) <!.ﬁﬂ THEM
; 78 LET AS(I)=LS(CODE ZI&(I)-168E

77 HEXT I

78 GOsSus 13

30 3570 es

B1 LET AS(I) =L & (CODE Z&(I) +3@)

82 GOTOD 77

A3 LET ASII)="

84 cﬂTn 7T

ES IF g(Ii-EHﬂ! 218 THEM LET
Asi(I)=Ls(

88 IF I!iIl:CHH‘ 216 THEMN LET

ASiI) -Lt[
b‘)‘ I

FAST

s tIl =" THEN
IL;

a GETQ rard

'ig EEH IF YOU UANT TO USE THIS

LET ASI(I)

OIM Z8(3R8) BEFORE.

Automatic Rem
K Young,
XS]]

Watford,
Hertfordshire.
WHEN USING machine code on a ZX-81, it is
usual to put the code in a Rem statement. If a
long Rem statement is required and one is not
available on tape, you must type one in from
the keyboard. This soon becomes tedious and
time-consuming as, even in fast mode, the
ZX-81 slows down considerably as the line
length increases.

The program enables a large Rem to be
created quickly. In use any long program is

loaded from tape, and then appended with
line 1 and lines 9000 to 9120. Goto 9000 is
typed to run the program, which expands the
Rem of line 1.

1 REM EXPANDER
9000 PRINT "HOW MANY BYTES REQUIRED?”
8010 INPUT N
9020 LET L1=PEEK 16511+ 256*PEEK 16512
9030 LET L2=PEEK (L1+ 16515) + 266" PEEK

(L1 + 16516}

9040 LET L3=L1+1L2+4
9050 LET X=INT (L3/256)
9060 POKE 16511,L3 256" X
9070 POKE 16512, X
9080 POKE L1+ 185120
9090 IF L1+ 12+2<N THEN GOTO 9020

9100 POKE 16514,118
9110 POKE 16515,118
9120 PRINT “REM LENGTH =";L3 2:“BYTES"

If you attempt to create too large a Rem,
then the expander program is over-written,
causing an error before completion. If no suit-
ably large program is available on tape, or no
tape recorder available, then the following pro-
cedure can be used.

Type in or load the expander program, type
in a short Rem in line 1, edit this to give an
identical line 2, run the expander typing 1 at
the input. This effectively doubles the length
of line 1, and the procedure may be repeated,
doubling the length of the Rem every time.

o - 1 REM :-@4YM NOT ( CLEAR YV % NOT $ 4 PAUSE TAN
Filing point 2 RAND USR VAL “16514"
S A Nicholls, TO CHANGE PARAMETERS POKE 16515, Lines required.
Keyrshaim, =) | POKE 16517, (olumns required.
Bristol. e = POKE 16519, Code of background
THIS SHORT machine-code program may be of 0E 16 LD C,22 Lines character required.
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 DJNZ PRINT Print a line.
sct up in about two seconds, and uses about 3E 3B LD A,S9 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 can be cdited 1o give any size and and would corrupt LISTING of BASIC
character display. I have underlined any key-
words used and all but Clear and Pause can be 07 RST 10 Pp.r ngram.I}‘ Horacta
entered directly. To enter Clear and Pause L nEN IDE SChAracier
fot tone. Thea 'l 4 Then P 4 0C DEC C Reduce lines by ane.

e e e |20 2 JRNZ NEXT If lines not zero then print next line
using Rubout delete the word Then in each . P
o 9 RET Return fto basic.

Multiple response

John Wilkinson,

I WROTE this small program on a Genie which
allows statements such as
25=T5+T§
This will need changing for other Basics.

stroke which I find very useful when using
Impakt and LDOS.

Other features that could be added are a
routine to change the phrases called during

- ' = - " - a 5 -
Chesterfield, GENIE] | | The sim of the program is to provide a | running time; a help call to display the phrases
Derbyshire. J multiple-character response 1o a single key- | available and perhaps graphics.

1@ REM MULTIKEY - MULTIPLE REPLY SUBPROG BY JOHN HILKIMSOM 21 WHERTCROFT CLOSE 118 PRINTAS:

DANESHMOOR CHESTERF IELD DERBYSHIRE 120 HEXT C

20 CLERR 236 132 REM SUBROUTINE FOR KEY INPUTS

32 RERD NT:DIM Z8(NT) 148 PRINTCHR®CSS): 0 REM PREVENTS A BRCKSPRCE ON

48 FOR H=1TQ WT THE FIRST KEY IWPUT

» READ ZBCM) REM FJB ROUTINE DATA LOADING 130 Zam[RMEYS ¢ REM GET A SINGLE CHARRCTER
88 KEXT N 168 IF Ze=""THEN 150

8 08 ¢ REM DEMQ PROG 172 IF Zm=CHAS{AT )THEN GOTO 288 ¢ REM X2=DIVIDE. OTHER CODES COUD BE USED
80 PRINT*TYPE IN RNYTHING RND CALL LONG FHRRSES BY USING A BACK 182 PRINTCHR®C 2405 REMOVE LRST CURSOR FRINTED
SLRSH (DIVISION SIGM) THEN THE CALL LETTER.® 150 PRINTZS:

99 FOR C=1TO<8 S0 PRINTOHRSCSS )

GOS8 142

E

REM INPUT SUB ROUTINE

feontinued on next page)
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{continued from previous page)

Z10 TeaTe+l® | REM BUILD TEMPORARY STRING
220 IF Ie=CHBm( 13 THEW 248 REM TEST FOR EWD OF WORD
£30 GOT0138 . REM GET AMOTHER CHARACTER
240 RE=TH TR="" REM GIVES TEMP.STRING TQ RS

2528 PRINTCHRSL 241

RE i :
278 REM WALTTIPLE REFLY SUB ROUTINE
260 PRINTCHR®( 243
290 HS=IMKEYS
300 IF vl THEM 298
ASCOMS (ES OF ASCOME)DSY THEM 299
IE LIME CHECKS THE CALL KEY IS WITHIN CHOSEM LIMITS

FLPHABET [
BE INCLUDED IN FNOTHER PMD-OR CLAUSE

b4 REM FIRD THE RIGHT CALL IMDEX HO.
W} REM GTVES THE CALL STRIMG TO THE PROG YARIRELE

g

%EEEE;
AL E

§8383288
8y

3uv

558
A%
Fp R
28

HINIMUS PROGRAM LISTING FOR QUICK TYPIMG IM.
1@ CLERRZSS ' RERONT ' DIMIS NT 3+ FORN=1 TONT  RERDZSC M MEXTH: CLS ' PRINTTYPE IN ANY
THING AD CRLL LDNG PHERSES BY USING BACK SLASH (DIVISION SIGN)
THEM THE CALL LETTER. = FORCe1TO4R COSUB1G11 PRINTAS: (MENTC
1211 PRIMTCHRS 553
ZasIHETS [FT8=""THENL12
IFTs=CHRE 47 YTHENLS IS
FRINTCHR® 241
PRINTZS; (PRINTCHRS, %1 1 TonToeI8 ) [FI8=CHRS! 13 0THENIBIT
GOTO1812
Fb=TH: Th="" FRINTCHR® 24 3, « RETURM
PRIMNTCHR®SC 24 3
M= IHKEYS : [FM="~THEML15
IFRSCE M 2 ERORASCY e 238 THEN 1319
H=RSCOMS =54 =T8N ) GOTO1A1E DATR2E
1822 DATAA LONG WORD,BE GOOD TODAY.CHOOSE CRREFULLY,DONT PUSH
ONE DION'T . DID YOU™,FREE AT LAST.GOT YOU MO MAYE YOU AMY. I

[
-3
-1

AT OHCE. THARCYU VERY MUCH. USAWCLY
CALL RGATH,XLOPHOHE . U SHOILD SEE WWAT HE . 200

fiun to

Course of shots

N R Civeton,
Bishops Stortford,
Hertfordshire.

Ink, or

SPECTRUM)

GOLF, WRITTEN for the ZX Spectrum, is great

number

work out what was in any particular square.
So, if you want to change cither the Paper or

brightening the screen, all

The program asks you the direction, which

play. I used the ATTR function to | can be anything from 0 to 12. Direction 0 is
straight up, 3 is to the right, 6 down, and 9
lefi. You then inpurt strength on a 0 to 200
scale, depending on the distance of hole. If
your ball falls into 2 bunker, do not despair;
the computer will chip it out — buf in a
random direction.

perhaps stop something flashing or
the ATTR
s will have to be changed accordingiy.

1 PORE USR “a" . .BIN 32001000: G .
POKE LSR -37ei.BIN DDOI1100. POK 180 nexr o 2@ B BETEREvoctil TREN 5378500
= Ugn““-"+aﬁa:ﬁ GP101010: POXKE LU 1302 GO TO 135S -4
SR "8 +aﬁux 28011120: POKE USR 120 LET =x@0=3; LET @=2: LET x1= @20 GO TO AT1E
a2 *‘ﬁﬂi BDo101a18; FOKE USR “a“ iS: LET yiwan: Lo=7: LET a8 210Q LET parsshotls-par
+5,.8IN COQQ1P00: POKE USSR o T =",..": LET fed: GO SUB 10 21885 PRI AT 3,13; INK 2; “HOLE
5§§Hg:==$nn-: POKE USSR “a"+7,8 tnﬁg En TE 127 “;hntlEﬂT E.B; "holkd it iR “Izho

R £ g t3:." shots"
. . o w i@ IF shols=l THEN PR

2 POKE U " . BIN DB1Dl1028 1235 LE; Af ; NT FLASH
POKE USR "b"+1,BIN 1i9i1@21ia: POK 1288 LET r=S0 1. INK AT S, BT FFEFrrrsEtRFe"
E_USR "h-qg,nrﬁ Qooedaml: POKE U 12365 GO SUB 10 AT T, B, "3t REREERRE"
ER “bT+d,BIN BLL10008: PORE UE““ 4268 GO _TO i1@03@ i;lﬁ i’ NOT par THEW PRINT AT 9,
TpT4d BIH 10a31101: PORE USSR “b 1278 FOR z=i TO 2 B." A par,well done™
+5,6IH OQ100018: POKE USSR +Eﬁ 1280 LET xQuINT {1SsRND#1) 2116 IF par==1 THEMN PRINT AT .6
BIN 11010801: POKE USR "b +7,B1 A29@ LET fa-an-nnnru ;"A birdie ,nol bad'

20001110 vay : 13080 FOR 1ex® TO xO+2+2sRND 117 IF par=-2 THEH PRINT AT .2
2 POKE USR “c*,.BINM @2118011: 1322 LETH¥1I Qe+@ARMND :"Mu God...a rest bi gagia.”
POKE USR “cC™+1,BIN 11001120: POM 1348 PRI I A;AT i .¥1; "ERESSE £118 IF par=-3 THEN FPRINT AT 8,8

E USR “c"+2,BIN BD110011: FPOKE U *{ TO ZF+4sRND)I J"AN albatros , superb™
gnuvc"aaﬁ;:ﬁ iie0ilioR: POKE USSR 1350 MEXT i: EBEEEP .1, ,RND#LO: NEX 2426 IF par=m-4 THEM PRINT AT 9.0
'E *tﬂ.ii '?iégﬂli. Eﬂﬁ&ﬁ”gﬂ":gu Iaiﬂ LET holLe INT (2+153RND) & T EE dun'; ;n?!rihlt ot
£33, 048 1 4 2 x= + odo perhapsl iy
SIN 2B81180611: POKE UBR “Cc"+7,BIN 1408 FOR im=l1 TO :1;§’i; E;;;uFTqu PRINT AT 9.13
iio@ilon 141@ PRINT IMK B8:AT (holex-3) #i ., :pPAC: " over™
i PAPER. & an: " = 2132 LET course par=course par+p
2 PEEr 2%43% 3" -B.2B 1420 MNEXT ! Ar: PRINT AT A2,8:"0Overalt *:
- KE F360%.1 1490 PRINT AT @,13; “"HOLE“ hol&;R 2193 IF cousrse par THEN GD TO 21
9 GO TO 100 T holex,29; IMNK 2. FLASH 1;"H" T
10 LET LUsLEN a% 14358 LET phaINT (RND#14+3): LET 2124 PRINT “on par™
20 FOR i=0 TO laﬁ*tllslifzt hlleIEh: LET ballym® FiD8 GO TO 2140
;.ﬂﬂp?n§ﬁﬁ ?ani= D+x@.ud+iyl-1 LE?E?P Eﬁ; HI‘?:B:Heri:“YDS“JHT 2130 PRI ABS course _par;
’ H . . T ko RADS JIF course par«d THEN PRINT
:g :EEE lt 0. BEEP i 28-. PET %EE? :25:: EEH o il o e SRR ;132‘2; ;.r“ 4 @ THEN PRINT
-1 1,28 ouUIrse par:
5 .1,20 A8@2 PRINT INK 2:AT ph, . 2;"1" * Over par™ 3
=0 RETURNM 158 PARAUSE iS 2148 IF holexsgl THEM GO TO IS0
12@ PRINT IMK 2: " Enter number 181® IF INHEYS$="" THEN GO TO 1E@ 2142 FOR i=1 Tg is
ot holusuguu wish 1o Plag” 2 Pia3 BEEP .1.i
11®@ PRI INK 1;AT 32,6;"9 Ffor a 15AS PRINT AT 21,8 L8:AT 21.0; "D 2il44 HNEXT §
AhOry ame"™ irectioni® TO 312)7*™ 2148 PAUSF 108
128 PRINT INK 1:AT 6.6:%1B for 1528 INPUT ans =158 ED TD 5BD
& Long game* isas IF ;ng;: THEN GD TO A%z0 RSO0 FOR i =20 -0 STEP =1
iip Ir gte’ia ANG gL<>B THEN G0 1338 BR: -'“i'gﬁts AT 21,0;"% 3504 BEEP .31.%6. PAUSE'S: B
¥ <39 . i : ; B . : : o
Igulgus RS 1&;2“;h;ﬁ 70 2805 3¢ & IE%E PRINT n; 19 E r =
: HEUT = @; “"End o amw
L ilEa kaﬂf INK 2 "Entesr handicap 1SE8@ PRINT AT $: ;K have pint at the' ninlttlglh o
fealh = iISE= IF 33200 THEN L 12 =200 r Prass”"ENTER"" Lo SLart »33i
A70 PRINT INK 1;AT 3.5: 1) =Expe 1IE70 LET se=sssil 3
FLY:AT &6.5;"R)sAverage ;AT 9,5, " A579 IF ruf THEMN LET s=s - d ZT25 ;F course par<=7 THEMN PRINT
3imbuffer iS81 IF ="p" THEN PRINT AT bal AT AS5.1;"Your handicap is suspi
208 INPUT hc LX,baliy; INK 4;"B“ cious iy Low,better change it 1ti
210 IF hcil OR heEx3 THEN GO TO 1552 IF os= 5" TH PRINT AT bal 2g Jrouns. 7
i B L baliy; INK 1i0f 2l Jp UL iaeainiT an
Sea LeT peepiE 1563 IF bs=-$ THEN PRINT AT bal RSE0 IF ag="" THEN AUN
LET pEaPpI.- & L ., bBLLY; IMK ﬂf‘D SE30 =2TOP
E%E LET coursa parad 1584 IF Og=-Lop™ #HEN PRINT AT b S0 PRINT AT 21.0;kS8:AT 21.8: "0
=32 tﬂ ho Le=d alix,bally; I = " O the E‘F"" in “:;ahots
reeneigd isAas IF os="p™ T H PRINT AT bal 3085 L o= E
E:g LET bunkers3Sao Lx b.‘é¥; INK &; " g 18 GO _TO Zpod
LET tressasde> is8e L shotsashots+1 P& PRINT AT 21,0;Kk%:AT 2a1,0; "B
SS8@ LET Lakeg=4502 1681¢ LET rur=a Jokgéred,s chip =hot"
555 LET rough=Ba3 1623 LET ballxsballx-33C0S ang ASAS PRAUSE 29
e T, LU T 15638 LET bl\lg-hlll +3 #3TIH an IS08 LET of=".
EF=" 1535 IF APS (ballx=-10) ¢=18 a 3519 LET 3hots=shots+1
BS [(bally=15.5) (=15.5 THEN GO TO 22230 GO _SUB 3608 ;
EROO LET paraINT (3+3#RND) 1708 508 PRINT AT ballx,balily; INK 7
8% LET UscdsolosIiT (a6sipar-n S0es ik SoliN(B THEN_LET ballx=s 3840’ LET baLlxebatlx+3+RND-2
#RND) o - : B BALLX 3550 LET_Baliy=bally+2ernD
Wa 1662 bally<@ THEN LET bally=0
32 g=hol 1§7ﬁ Ir n:ttﬁ:a; THEN LET ballu= 3=§$ :un iml TO 19: BEEF .021,i:
1678 L Shotseshots+l JG1@ RETURN
pa 1688 PRINT AT 21.8;"0ut of bound LR FRINT AT 21in;t:;nT“=1,a;*:
= i- enalt shot™; Q.22 5hotls -'! Tha trtlt-ﬁgll_:!i iy Ehot
7 IF ATTR ibalix,. ballyl =178 T L20S LET of="§
. HEN GO TO =R190 :ﬁlﬂ LET Shotz=shols+l
o= 170S ATTH (Ballx, . bBallyl =84 TH 218 LET bae=35: LET baep=10
1838 FOR i=2 TO 28 STEP =2 =N TO g;!lﬂ 4020 GO _TO a4 A : g
104@ LET L=S+55RMND 1710 IF ATTR (ballx,.ballyl =Sa TH 4500 PRINT AT 21,@;A8:AT 21,9, "I
1858 £Tt bk e A" T728CIEORTIR (salix,allv)ews TH 3588 LET oBaimT. t o
. "1-'- x‘
1080 NEXT J z Rt EN GD TO rough Y 4518 LET shotssshols+l
1998 MEXT 1 1738 IF ATTRH (BallX,.bally) =48 TH 1515 LET bee=IS: LET beep=10
1095 BEEP .E.18: BEEP .5,10 EN GO TO Lake s ol SR A S .
1106 GO _To 1f08 1748 IF ATTR (BallxX.bally) =S8 TH . +B;ASiAT R1,0;71
iiaeE Lg' =58 N GO TD bUREkEF | he rough=-betlier hack i
1398 LET vam 30580 50" Faadhe U bet i nan T 3885 LEF ERILOR
-
13E: LE; % iaze A7EB8 GO TO 176 S01S LET beetuifd: LET baep=20
118= L PFT klo= 2009 LET bee=2@: LET beep=20 gggﬂ GE TO Fova
113a LET ag="%" 2001 LET e !ﬁ‘g R EE soLr
1178 FOR z=1 TD 2 20@4 PRINT AT @,.22:s3hotls v
1180 LET uB=S+20sRND EQEE“PH:HT FLASH A1:AT ballx.ball
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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 J Bennett, = the nett income for ¢ach year, and then a total B = Control variable
Ey for the full period on the island C = Coal used
Scarborough, X8 et A "
North Yarkehire. -}} The island has been split into co-ordinates H = Corn harvested
A 1o P inclusive, and 1 to 8 inclusive. To enter P_ = Petrolused
YOU HAVE BEEN sent by your firm toan island | a mill, type number first, then letter. After MW = Miller's wages
in the F)uhlcr 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 conditions. AE = Charge per bag
i i ; ) - * ¥YRT = Total years on island
island. For cach mill you build, you receive 1 3P  Windswept Area i g val
one lorry to transport corn and coal, 1o and otal coal used
i 2 4A Sheltered Area TP = Total petrol used
from the mill. S A W pet
Try to build your mills in areas where the WYYV ke XX = Taxpaid
n nw " - -
wind conditions are good, and therefore use | The first column is the mill; the second ZA = Random "'_‘“"'h‘&' 10
less coal for the donkey engine. The maximum | column the location; and the third the weather ZX = Gross earnings
number of years you can stay on the island is | conditions for that area. After the weather | DIB) = Distance vanable
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 BIM LIS a5 FOR B=1 TO A E37 LET X% TP |
2 casus_ 3000 WO0Z, 1% £(BL3=S ANC D(B) (=40 THE S35 FRINT TTAK ON EARMINGS £%; %
s 318 IF DIB) (=a® T : 3
§ PRINT AT 2,0;“UINDMILLS vEA TUEN LET Z(Bre8 | il KB (md S PR INT T CeTEaHU XX
" R PRI NLET Ziorey T D DB esae E43 LET B (YR) aZK-TA oES £7:TA
1@ PRINT “HOW MANY HILLS UOULD 320 IF D(5)>=S0 AND D (B} ¢= TOTAL NETT
¥YOU LIKE?" =N IF X (B) =i THEN LET Z(8) ag 1 S45 PRINT “TOTAL N L
11 PRIMNT " iMAXIMUM NUMBER ALLCO 3235 IF DI(B)>»=90 THEN IF X(Bl<=4d m&a PRINT AT-17.0; D0 vOU WISH
UED IS 181" THEN LET _Z(B) =1 TO COMT INUE’
12 PRINT 7.2 vOU HUST ENTE S38 PRINT B, ";Zs(B};" " KSIZi S0 INPUT US
N T r$:nnis+;nn SND YEAR O B35S NEXT B e TR
. - . T o
NUARDS, YOU CAN ENTER ZEROQ TD RE 337 PRINT _ BEe 35 CObE Veegs TN BRI AT
IAIN THE _ ORIGINAL WUMBER You 358 PRINT “DO YOU WISH TO' ALTER _13,0;" REPORT FOR .', rR;". YEAR
8 s - 389 PRINT “ANY OF YOUR LOCATION g7i IF CODE Us=S1 THEN SCROLL
17 IF YR<=1 AND B=@ THEN GOTO 361 PRINT P E A 2 D S
S 38 IC.2z3iTHEN ez swor m 3E0-ERINL "TO RE-LOCATE.MILLS T BIR iniieiSerd;vemn imi- A
o 20 IF B>=11 THEN' ®OR =1 TO 10 ORT TYBE “upwin- CONSUHPTION REP EEE Eﬁ?&n VBT U cmy
& GOTO 15@
21 IF B>=11 THEN NEXT I 589 FOR N=1 TO 50
22 IF Br=1l THEN GOTO S L BND COAL Lsepr?’ "REPORT ON FUE gg7 MEXT N
24 LET TC=© 423 NT AT 4.0;"COAL":TABR 12; SS9 CLS
R el ra=D e 593 PRINT AT 10.0; "CALCULATING
28 IF YR»=2 AND B=@ THEN @OTO 4804 PRINT TOTAL™
250 i@5 FOR B=1 _TO A =54 FOR N=i TO S0
38 L A=B 497 LET ZA=INT ((RND2S) +1) =10 595 MNEXT N
S5 PRINT AT 4.0;"ENTER LOCATIOC 410 IF Z(B)=1 THEN LET C=3 598 CLS
M; MUMBER FIRST™ 41% IF Z(B)==2 THEN LET C=1@ =57 PRINT AT 18.0; "ERRNINGS FOR
o357 PRINT “THEN LETTER. EXAMPLE a2@ IF 2(B)=3 THEN LET C=5_ ;é;né;n;znns_e--;vﬁ-r
580 PRIMNT 12% }; %:E; :g ;HE: tg E:.%A 610 LET YR=YR4+1
7@ DIM DiB) 440 LET TCaTC+C 515 GOTD T o
73 DIM X(8) 4@ LET _P=D(B) ~19 €50 PRINT AT 19.0; "ENTER PRICE
75 DIM Y IB) ABE IF P:@ THEN LET P=RsP./-P ¥Oou WISH TO™
na BT %[3} 4AEB7 LET PaPad 651 FRINT “"CHRRGE PER BAG OF CO
99 BIM Zs(B_2) 473 LET TPaTE+P AN HI&‘-ED
95 roR B=i 10 A 7E BRINT “MILL “;B;"=a";C,TAB 1 E£55 INPUT RE
128 GOSUE 200D Z: “LORRY “;:B;"=";P &7@a CLS
110 PRINT FAS; " *; 477 NEXT B E;BQIFPE§E:E>;EQE%GI|HEH PRINT AT
Y HE B 479 PRINT s @B =
x D - Lyt e BBB IF AEFH>=30081 THEN GOTC S50
£ §§E§H§EG$I T R e ﬁ#ﬁfaﬁf‘%g TOTAL=";TC;TRB 12."T &8% IF REsH =3000 THEN GOTOD 492
160 INPUT BS a1 PRINT Fo@ STOE . &
170 CLS 483 PRINT "PRESS NEU LINE Wmen 1920 SAUE “UINDHILLE
173 IF Bg="R- THEN COTO 4@0 RERDY " A
175 IF CODE Bg=51 OR Bs="" THEN 485 INPUT S§ I -
GoTo 2508 489 LET H=R3150 e L Ll =
18@ PRINT AT 13,0;:“ENTER THE HU 458 GOTO &S0 g e el LR L
MBER OF "~ 491 PRINT AT 2,0;"E=ARNINGS Anp 3F512 IF CODE A1) -29>=8 THEN GO
185 PRINT “THE MILL TO BE ALTER EXPENSES™ O 2¢00
=ta R maar 2015 IF COBE AS(3) -33:0 OR CODE
128 qusuT ° BRBeT oy o URSTEDRTINIT 2813 393518, THEN 3070, 20ee
205 PRINT AT 13,08;"E ‘ = =
CAT ION® < NTER NEW'LO 133 FRINT =CHARGE PER BAG £";RE 2828 5 R mCRpE- 8K (23 -30
225 GOSUE 2000 =01 LET ZX=H# 040 LET D (5) =Y (B) #18-40
232 PRINT AT 13,0;"TYPE .A. TO ©03 PRINT “EARNINGS=2£";ZX R BN e oy
ALTER LOCATION OR" E05 PRINT 088 D D20 -
£31 PRINT SQ7 LET TCaTCsS 3g0S LET u:u:-“urnt:-sxgzp'r ARER
233 PRINT "NEU LINE FOR UEATHER 510 BRINT "CGST OF coAL e~ ;T 910 LET K8(&) ="C0CCASIONAL UINDS
- v ZOLS LET KS(3)="WINDY URLLEY™
924 "INBUT B3 S1S PRINT “COST oF pETROL £°;T 3338 [ET K3(d) s-LIoHT UINDS ARER
538 IF Bs="A" THEN COTO 1= =38 LET HU=(TC+TP) »3 i =
350 BRINT AT 2.0; "UBATHER GONDY S23 LET MOsInT Mo~ S e e e
TIONS™ 2% PRINT "NILLERS WAGES £"H
280 PRINT ¥
Rem memory cated at line 2, using Edit, and the process 16512 + PEEK 16511
repeated as often as necessary. Alternatively, | 20 LET LLT =4 + TLI
Andrew Norman, store a Rem statement of convenient lengthat | 30 LET PTL2 = ‘55103 + LL1 + 3
St Albans, z}:m line 3 and duplicate at line 2 each time for 40 ﬂgé—é PTLER PEEK (PTL2 + 1)
Hertfordshire. . more controlled growth of line 1. 50 LETNTL = TL1 + 4 + TL2
Pas e 1 i . I have produced a 12,000-character Rem 60 POKE 16512, INT (NTL/256)
s ‘ht : :}d st.n:mr:n!r. g u_isfh!" s s!!nrmg statement with a 64K Super-Z board. Slightly | 70 POKE 16511, (NTL - 256 * PEEK 16512)
PANCININ: | SUMe: STk d“““b“:“‘ 1$ simpie pro- | arger statements should be possible by this | 80 POKE (16508 + LL1), 128
cedure can generate very large Rem statements | merhod, with enough room in the first 16K for | 90 PRINT (NTL - 2); “AVAILABLE BYTES IN
on an expanded Z}{-Erl W n‘.rhvut a repeat ke;-.', the program and display file. LINE 1
The program c-:-m‘b_mcs lines 1 ?nd 2, \l.:hn:h 1 REM (e.g., two full stops) 100 PAUSE 200
may be of any positive length, into a single 2 REM le.g., four full stops) 110 CLS
Rem statement at line 1. This may be dupli- | 10 LET TL1 = 256 * PEEK 120 LIST [ |
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JAILBREAK

BY ANTHONY ROBERTS

AS USUAL, the Wizard One-eye has put you 1o
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
at just the right time. What rime must that be,
and how many prisoners are there?

COMPETITION CORNER

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

ﬁL LOOKS AT HIS
: 24H DIGITAL WATCH

AND, READING THE

DISPLAY AS A NUMBER,
GIVES YOU THAT MANY
GLASS BEADS

WAY IN =i

e d
TROLL EXCANGES
ALL YOUR COINS

FOR GLASS BEADS

OIL

THIS TROLL TAKES AS
MANY BEADS FROM

YOU AS YOU HAVE

GOLD COINS — BUT

IF YOU HAVEN'T ENOUGH
BEADS, HE BOILS YOU
AND YOUR COMPANIONS
IN HIS GREAT POT OF

FIND A GOLD
COIN ON THE
FLOOR!

CHOOSE FOR
YOURSELF,
GO LEFT OR
RIGHT

AS COMPANIONS

PRISONERS
CELL

I
Ei(:g'{er!‘:‘r‘AgsE PIRATE SPRINGS
MANY COINS OUT AND STEALS

PLUS YOU, YOU CAN RESCUE = KILLING YOU

GO DOWN, ELSE —-ai— ONE IN THE PROCESS

GO UP. .. PRISONER — BUT IGNORES
YOU IF YOU HAVE
MO BEADS

ALL YOUR BEADS

results

JULY'S COMPETITION drew almost 1,000
entrics. Rainbow, Aurora, Eclipse, Harlequin,
Senator, Parrot, Tardis, Lakertron, Arthur
Ascii, Sinclair Power Pixic were some of the
names suggested for the Spectrum. We
awarded the prize of a ZX Spectrum to
R Burgess, 51 Constance Crescent, Haves,
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
there's a coincidence.

More original was A Swale with “the
Botham, the great 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
time we will get it right™.

A number of people pointed out an incon-
sistency in the rules for July's Bird Carcher
prﬂbltm. Tht box beginning “If you have a
parrot . .." tells you 1o release all butr two of
your b]ackbirds, but by this stage you will
have already released all your blackbirds. This
understandably deterred most people from
proceeding further.

ESCAPE If you ignore the inconsistency and assume
Program to solve the Bird Catcher problem. ll?at you can f::_c'it fr_nm Ihc_bcrx with two I:rla_ck-
birds, a solution is possible. The following
1@ LET Ze=0 i@ GOTO 1 3 program translates cach instruction into a
=8 LET Z2 = 2 + 2 viFved IF E = @ THEW 1&&EE | | Basic statement and gives an answer of 13
Sy LET N = &7 126 FRINT ”IIUHE ITY; Z|| cages. Line 210 translates the amended
e {ET ¥ = 1§ 185 STOP in(s_.;ttmiti-:;r;. F'{I'I‘u: n:lt‘;;.:‘u:si:t sal:liutifnlcamg E-{:m
i LET 8 =K + 2 1Z28 IF B =1 THEN 1660 {ZR;rcl;':)G, ho as betn wrarde e £15
oA LET ¥ = R 2088 LET B =1 book roken. 55
S LET A =08 218 rET ¥ = 2 Solution to the July crossword,
e IF Y= 8@ THEM 118 228 LET H =H - 1
S LET A=A + ¥ =38 IF v = B8 THEN 268
El5 PET = —t =48 LET ? = 2Y¥
188 GOTO va 228 oOTOD =Zz2a
it IF A > THEN 198 268 LET H=¥Y -1
i2a LET ¥ H Zcd  GOTO 34
1328 etk THEH 4& 1888 PRINT "FRILED": Z
idd IF Y = ? THEN 176 1818 LET B = 6
o % R 2 PR R el 1aza GOTO 26
£ = INITIAL HUMBEE ﬂF CHGES: M = HUMBER OF
CAGES DURIWG TRIP = = BLACKEIRDSS
¥ = BLUERIRDS: A = 50 HEBIEDgE E = PARROTS
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SOFTWARE @ ,

ACORN ATOM

TR
= }‘5 e | — Bug-Byte games are best sellers. Tens of thousands of contented customers testify
Bl to that, so do consistently hot reviews in the popular micro-press. If your game
y isn't shown, don't worry, we probably have more quality games for more machines
B than any other software house — we just couldn't fit them dll in. Bug-Byte games are
/ " available at good computer shops everywhere, or direct from our Liverpool office.

PLEASE SEND ME FULL DETAILLS, MY COMPUTER IS
e —

ADDRESS _

FREEPOST (NO STAMP REQUIBEﬁ) LIVERPOOL L3 3AB.

ATTENTION DEALERS! For special introduciary pack send coupon and
business card to Meark Butler




g | oo AT OM

Competition (winner to TORPEDO RUN

i Another fantastic high resclution (clear 4) real time

b{! pUbHShEd et gama for the “Atom”. Can you complete your mesion

month). We are and destroy the enomy convoy? Will you retumn to @

hunching our second heroes welcome of i Davy Jones Locker your final
i rasting place! !

Adventure Competition EK Text 6K Graphics Price £4.95

1m have doubled the

= s P |
ESCAPE
prize monay as well). The invader P.O.W.s are out for exercise, You, a guard
i A k r have to catch tham, enthral and frustrate your famaly al
Zodiac"” is you T e T
greatest challenge yet K Text 3K Graphics Prica £4 95
from AEF. Solve the NEW
problem rot this CYLON ATTACK
Astrological Adventure A FAST MOVING 30 SPACE BATTLE
. As you 3it in your starflighter looking out into tha void of
and you could win space remember the CYLON race only want Mankind
" or food ou glance up &t your long rengs SCANMET,
£100 for foodl| ¥ ng
L. the CYLON fleet is in range. Quickly you select a target
Full machine lf:ﬂdE and turn o meet it ready to defend Earth to the andl!

aram reguires 12K 5% Text 8K Graphics Price £4.95
Potiion W 53
RAM.
MISSLE COMMAND
H@ [ﬁl Price £6.00 A {ast moving version of the popular arcade game. You
Clesing date 3.].."11,"52 the winner will have £100 in his mﬁ'?uﬁ&"ﬁf‘&ﬁ. -::m;wt ?Wrﬂg::lmui:
hand in time for Christmas. missles and aircraft attacking youll

SCORE/HI SCORE/MULTIPLE LEVELS/SOUND
SK Text 8K Graphics Price £4.95

POLARIS

Your submaring i ordered to sink an anamy

comvoy. By using skill, cunning and strategy
. oan your avoid the escorting warships and
cdangerous shallows 1o succped
with your rESSIon:
5K Test BX Graphics Prica £3.65

FEATURES! TO YOUR AT

SUPPLIED FULLY DODUMENTED ON &K EPRDMN
COMMANDS Read: Restore; Data; Tone: Key
X: Clr; Disassarmbila: On Ermor; On Escape:; Var;
Hex: At Lt (controfled kst with up B down
scroll facity); Renumber: Find: Search & -
Reploce; Auto; Delete; Block Move; Cold;
Warm; Fast, Slow.

*1200 BAUD CASSETTE OPERATING SYSTEM FEATURES
Visable Load/Save; Audio indicaton of success-
ful Load/Seve; Extended Lines (e up to 208
characters per bne); Aulc Repeat on all keys
{excapt Broak B Loek): Auto [t of ling whan an
IO DCCUTES.

THE BEST VALUE FOR MONEY TOOLKIT AVASLABLE] WHAT! ALREADY
GOT A TODLEIT HTTED? Wiy ot buy our Add-an-Eprom Boand
= odd up 10 4 Epromas for only C18.00 (free program when

BBC

ROADRUNNER MOD. B

The iti ill hi . In thi
arca;rp:t::u:a:wchr::; aéﬁ;clﬁr;i::t;?ﬁrn:i;: BBC MDD B GHLY ﬁ

ATOM + UTILIKIT EXW

*SPECLAL OFFER, DEDUCT £1
« PER ADDITIONAL CASSETTE
ORDERED

st wanss o avod ke fre v patack o rvio | A superb reproduction
assist them! of the popular arcade

Can you survivel £6.00 game: Four skill levels,
D i e 1oy il | roSHISTIC R
tracking system and 'rEtErc&p‘l misslies. 48 Levels — Each fantastic graphlcs. Lﬂng
one harder than the last. £6.00 range and close up Luna
NEW “TOWER OR ALOS"” Landscape Displays. A
MOD. A &B safe soft landing is

A fully interactive adventure program for the BBC. Claar

“ALOS™ of its monster and demons. Fight your way 1o your I:ar_get. But can
fame and fortune. £6.00 you do it?

*SPECIAL OFFER"

DEDUCT E1 PER ADDITIONAL CASSETTE

e PRICE ONLY £6.00

Orders to ABF Software, B30, Hyde Road, Gorton,
Manchester M18 75D.

Orders by mail or phone (061) 223 6206

*All prices fully inclusive no hidden extras*
Micro-Link * ABFs: Showroom now open
Address as above.

‘Wa pay 25% royalties on ATOM/ BBC programs
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Bringing it all back home...

...to Manchester, birthplace of computing in

r-----_------_---——_-___--_-----

1

Britain. To Belle Vue from November 25th to | For further details about exhibiting at the Northern Computer Fair, contact the I
27th— the obvious place for the Northern | Advertisement Manager, Your Computer, Room L215, Quadrant House, |
Computer Fair. | The Quadrant, Sutton, Surrey SM2 5AS. Telephone: 01-661 3127. |
Foliowing the incredible success of our London | |
show ‘the biggest-ever personal computer | Mame: |
exhibition’ where over 38 000 people visited usin i d 1
3 days, we're going to repeat the performance in Position in Company: 1
Manchester. i Company:

Whatever your specialised line of business— I |
personal computers; home computing; small I |
business systems; associated software—thisisthe | Address 1 A, i
exhibition designed for you. | e 1
It's the ideal showcase for companies who need = e —— — |
to demonstrate to a fast expanding and e = et e it s = o i
increasingly well informed audience all aspectsof : 1
personal computing. | Telephone: S SIS S e L e e —
... yOu cannot afford toignore it. e o o o o s e s e S e S ———— T ————— - Ppp—— |
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Don't let its size fool you. ' You get what you don't pay for. ; Big enough for your business.

If anything NewBrainis like the ' MNewBrain comes with 24K ROM | Although NewBrain is as easy as

| Tardis. and 32K RAM, most competitors expect | ABCtouse (andchild’s-playtolearntouse)
It may look small on the outside, but | youto make do with 16K RAM. this doesn't mean it's atoy.

| inside there's an awful lot going on. What's more you can expand all the | Far fromit.

It's got the kind of features you'd way up to 2 Mbytes, a figure that wouldn't It comes with ENHANCED ANSI |
expect from one of the really bigbusiness | look out of place on amachine costingten | BASIC, which should give you plentytoget |
micros, but at a price of under £200 times as much. your teeth into. '
excluding VAT it won't give you any We've also given you the choice of i And it'll also take CP/M® soit speaks
sleepless nights. 256,320, 512 and 640 x 250 screen the same language as all the big business

However, let the facts speak for | resolution, whereas most only offera micros, and feels perfectly at home with |
themselves. | maximum of 256 x 192 | their software. :

NO OTHER MICRO
HAS THIS MUCH
POWER

IN THIS MUCH
SIZE

FOR THIS MUCH_

e e T e

7=
,,-ﬁ:&';’;‘ﬁw :v“‘f.".i":‘:’;cﬂ:#z,




i So as abusiness machine itreally

| comes INto Its owmn.

_ Ihe video allows 40 or 80 characters

per line with 25 or 30 lines per page,

. mwr g a very professional 2000 or 2400 |
| characters display inall on TVand/or .
r"'1"_lr'lu“‘r And the keyboard is full-sized so |
even if you're all fingers and thumbs you'll |
still be able to 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 soon be
up to things that used to be stnctly for the |
big Iuauue

Answers a growing need.

Although NewBrain, with its optional
onboard display, is a truly portable micro,
that doesn't stop it becomingthe basisof a
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 to your machine and
you've got 2 Mbytes to play with. Another
feature that'll come as a surprise are the
two onboard V24 interfaces.

Withthe aid of the mulliple.

V24 module this allows youtomunuptc 32
machines atenee, allon the same
peripherals, saving you a fortune on extras. |
" The range of peripherals on offer
include dot matrix and daisywheel printers,
912" and 24" monitors plus 54" floppy
disk drives (100 Kbytes and 1 Mbyte) and
5%" Winchester drive (6-18 Mbytes).

As we said, thisisn't atoy.

It doesn't stop here.

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 sorl.

Freedomtoexpand in a bigway. It
gives you additional ROM slots, for system

4

=
i
i
I
i

e
oy g

software upgrades such asthe 280 e ST : IR U o T DGR it
Assembler and COMAL, 2 adaitional V24" | 1 e el St Sl e e
porls, analogue ports and parallel ports. Each MewBrain arder willinclude a FREE comprehensive Usar manual, a catalogue of expansion n‘n-dui&e
From now on the sky's the limit. and peripherals, and a detailed fist of available software.
Software that's hard to beat. Please send me the following:~ Prioeber e
A lot of features you'd expect to find | Quantity | ltem (Inc. VAT & p&p) Tolal
on software are actually built into NewBran A £93300
NewBrain soyoudon'tneedtoworryabout NewBrain AD with onboard single line display £267.50
screen editing, maths, BASIC and graphics. | Printer £46600
However, if you're feeling practical Maonitor 12 £142.50
you can always tackle household manage- Total £
ment, statistics and educational packages.
And because NewBrain isn't all work a?td ;@S‘E"f“’ agj‘m”eép‘ﬂa‘ C’“’E’t'“ ; T W&f‘“ Gﬁh}"dﬁ’ B”ﬁ&f 5?5‘%‘?1“;.?&'3' Accournl.
no play, there's the usual range of mind- SRR S s e A il S s S
bending games to while away spare time. Please detit my Access Card No: my Barclaycard No:

Waste no more time. Signature

To get hold of NewBrainyouneed go
nofurther than the coupon at the bottom of | Narne
the page. Address

With your order we'll include a hefty
instruction manual so you'll know where
to start, and a list of peripherals, expansion

Posicode
modules, and software so you'llknow Registered Number 1522978 e
e e NEWBRAIN
% CPAM is i registered race mark of Dygtal Ressarch ing: Please aliow upto 28 days for delivery. ! .

|




Sponsored by Practical Computer and Your Computer

" Northem
{omputer

The brains we're talking about are the printed \ Y‘
circuit, silicon-chip variety and you'll find them

(thinking hard) in the vast range of exhibits at The

Northern Computer Fair. The show covers the fields of

personal computing, home computing, small business systems and
associated software, through computer books to video games, with
a special attraction being the ZX 81 Sinclair Village. So whether
you're a8 businessman (or woman) who needs to keep up to date

Personal computsrs with the latest developments in this fascinating field, a die-hard
’ Home computing computer enthusiast, or simply interested in the subject, you'll find
Small business systems what you're looking for at the Northern Computer Fair.

Ticket prices at the door are £2.00 for adults and £1.00 for children
under 16, but special party rates are available for 20 people or more

BELLEVU l, MANCHESTER Enah éhe crsgniser es;_:{lrnii:!:nz:r%:t Tﬁ:%:ﬂor m@re igformatéon const:ﬂc:;t IPC
U utton 4QQ.
Nwm IR ’5"!1, 1 ”! Tel: :31%5* urr:g'u_.f OUSE, ey Way, , Surrey
Opening Times 10am-6pm each day

HALF PRICE ADMISSION VOUCHERS
for readers of
COMPUNER

THE adult THE i'd
: CNonhem aot!  Norhem  “soo!
om (omputer
: = Ly — :
i Cut this coupon and i1 Cut this coupon and i
exchange for half-price exchange for half-price
B ticket at the door. il ticket at the door. i
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The Acorn £n8 plusVAT.

Personal Computing - Instructional
and Fun

To getthe bestoutof
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 bettered
It isavailable 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 you need it.

W
| :“ l'ﬂ'.l‘.

The Accessories-something for
everyone
Diskpacks, printers, monitors,
plug-in ROM's, manuals, other
lanquages, 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.
raters Lomitied,
erry

3 CBL4IN
0

AN '=1‘i I

FREE Catalogue

For full details of the
complete 1ange and

a list of dealersjust | =
fill in the coupon

O WIlle 10 Uus.

'T'H Acom Compuwers Tad

'Fa}boum Road, Cherry Hinton,
Cambridge CBE14]N Tel (D223 245200,
I Please rush me a complete list of the
I J.:l.tm TAnGe
Name:

I Address

Postcode:

e, . e — — — — —

L




SPECTRUM
A

Avarlable from booksellers

&
&

S
P 0 7 o
\ 0 ARG

in Education Eric Deeson
in _

£6.50 (approx) ISBN 0906812291

4 Church Lane, Nantwich, Cheshire CW5 5RQ

ADD ON,PLUGIN,

PRINTOUT,

Aavieer2400
MATRIX PRINTER

e 1IeXiDIe Drint OUt i OF nome COMpPUIers. J “vse, aq
At long last it's possible for every home computer user to have a hard copy of s
program listings. The AMBER 2400 Matrix Printer is the first low-cost complete
printer with the flexibility of parallel or senial 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 ' =, ‘

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 EEg’tréﬂ Wﬁ}r‘. Walw;:rth Industrial Estate,
also accepting advance orders for the AMBER 2400, naover, Hampsnire.

F. |
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ZX81 OWNERS

SPECIALISED PRODUCTS
MODULAR EASY TO USE
FOR HOME/INDUSTRY &
EDUCATION

TEW INPUT! OUTPUT PORT — Easy to use. Fits betwsen ZX & RAM
PACK /PRINTER (if required). Mo skill required 1o connect. Can be used for
ek things as:— motor controd:  sound/music generatons, connection 1o
peinterss floppy dscs/bght pens/other compuiers, eMporature monRonng,
squane wave generating, control of rotating serials, even train $o1s e1c. Port has
16 programemable 1/0 lned 87d may be used without any eltctronics knowledge
1o connect other add-ons. Motherboard required ONLY when twa of more sdd-
ons are used &t BNy ORG T
FULLY ASSEMBLED £17.85.
KIT (WITHOUT CASE] £14.95
Ta swit Pont Contact rating:— 240w

TE1Z 4 CHANNEL RELAY BOX -
28V DC of 170V AC/IA. Up to 4 umits i.e. 16 relays can be
£14.95.
9.95

ALI.54
opoerated
TE1S BWAY TRANSISTOR DRIVER —
TE1? BWAY SWITCH UNIT (EDUCATIONAL) — £12.95
TE1E BWAY INDICATOR UNIT [EDUCATIONALl — £12.95
TEX JOYSTICK & FREE GAME — (2 Joysticks may be connecled via
Maothartborsd. ) 1295
TEM MOTHERBOARD — Allows multiples combinations of add-ons — up
to 16 1/0 Eneg may be used — £15.95
TE126 POWER SUPPLY — 6/7.5/8V DC a1 300 mA — Reguired for use with
add-one TE12/15 8 18 £4.95
23 4 23'WAY 2X Edge Con £2.88, Contect cleaner £2.30.

16 WAY SINGLE SIDED EDGE CON £1.95. EXTENDED PID NOTES 01

PRICES INCLUDE VAT

2] Receigts shusys provided: — Deolvery nonmally exstoct. ADD
5o rowards p&p on alf orders under £20.00, with the ¢xcepron
of sccessories, &, g. Edge on. Full instrucions and exampies with
all products.
SEND S.AFE
ACCEPTED.

FOR CATALOGUE, TELEPHONE ORDERS

THURNALL (ELECTROMICS) ENG. —

BEPT Y, 95 LIVERPOOL ROAD, | |
CADISHEAD, MANCHESTER M30 5BG L
TEL: 061-775 4451 (24 Mur)

b

IN YOUR OWN
HOME,

TIME,
AT YOUR OWN
PACE.

Learn computer programming quickly and easily
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

©

Mermber of ABCC

Approved by CACC

e N

Please send me your prospectus on Computer Programming
] I':s T T S . 1
I = Address
.'g-‘e'

ool of Computers Programaming

|'r"'||

l__{m IR Post e
::l--. Mool

wAep
L:-
'C_l

r.f_-u %

ZX 81 16K
SOFTWARE

BN SIMPLESUPPERS
| CELEBRATION DINNERS

VOLUME 1

50 PAGES OF WORLDWIDE RECIPES
£4.99 (inc. P&P and VAT)

 VOLUME2

50 PAGES EURDPEAN RECIPES
£4.99 linc. P&P and VAT)

Special price for two volumes
£9 (inc. P&P and VAT)

M\__MDI’E volumes to follow
Please specify

which volume(s) -
Mail order only

Send remittance
{o:-

MICRO COMPUTER SOFTWARE
Unit D6, Pear Industrial Estate, Stockport Road, Lower Bredbury,
Stockport SK6 2BP. Tel: 061-494 2441

Expess
Programmes
Company

ZX 81 GAMES

: Cassette 1, for 1k
10 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 a3x3x3 grid and one on a
4x4x4 grid and Connecl 4
£4.50
Cable Extension Leads

For connection of ZX8l.1o TV, Cassette Flayer
Braided cable for protection from external interference
2 MetreTVCable £1. 50 07 Metre Cass.Cable §1.50

We offer very competitive royalties on quality programmes.
Send SAE for tull details

Prices inc. Postage and Packing
Make cheques/Postal Orders Payable to.-

EPC,
Express House, City Road,
BRADFORD BDS8 8ER
West Yorkshire
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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, colour and 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

® LunarLanding. Control the angle of descent
and jet thrust to steer the lunar module to a safe
landing on the moon’s surface.

® Maze. Find yourwayoutfrom thecentreofa
random maze.

® Android Nim. Play the Spectrum at the
ancient game of Nim using creatures from outer-
space.

® Biorhythms. Plot the cyecles of vyour
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 CBE3 BEP

Please send me

O Copies Cambridge Colour Collection Book only £6.95 each.
[0 Copies Cambridge Colour Collection Book B Cassette
£9.90 each

Mame: = 3
Address:_ T O ey “maad L ey
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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!

We ofter an excelient, reasonably priced service
working to your own specifications to produce a
valuable and prestigeous addition to your
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 SM2 BAS.

| am interestedin ..............copies of article/advert.

ROBORG . i o v s s featured in this

journalonpages ................ .issuedated ........

Please send me full details of your reprint service by
return of post.

DB B e s P o i s (2 X T e
Address
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O “STARTREK" £4.95

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

O “SUPER-WUMPUS"”

16K SUPER-WUMPUS: ] h 1
mysterious wumpus in his underground labyrinth? Intriguing
underground adventure.

£4.95

Can you hunt and catch the

O “GRAPHIC GOLF” £4.95

16K GRAPHIC GOLF:; Test your golfing skills on the

graphically displayed on screen, many hazards including lakes,
streams, rough etc.

ZX81I 16K SOFTWARE

ZX-ARCADE ACTION!
NEW!I!
O “MUNCHER!" £5.95

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"” £4.95

This version is simply the best yet, features include 3-lazer
bases, high scorer, bonus points, alien motherships, authunl‘.i_c
space invader movement and ever increasing speed, 10-skill
levels.

O “ASTEROIDS" £5.95

Authentic representation of the arcade game with left, night,
thrust & fire controls, S-levels of play & alien spaceships.
FASTEST! version available.

O “ALIEN-DROPOUT" £5.95

] “GAMES PACK 1" £4.95 Can you stop the aliens from building up in their launch chutes
16K GAMES PACK 1: Fantastic value for money, nearly 50K before they drop down & destroy you. Exciting NEW arcade
of programs on one cassette. Five games including “Real Time game. 1 =

Graphic” Lunar Lander, Starwars, Hammurabi, Minefield, Cheques/POs payable to “SILVERSOFT
Mastermind. TICK BOXES REQUIRED

Two or mone deduct £1.00

& A E. FOR CATALOGUE | e S o M e e R SRR P e
| enciose a cheque/POforE ..o e L I SR S5 P e e R R

ZXE, VIC-20, SPECTRUM & HBC SOFTWARE WANTED
EXCELLENT ROYALTIES (Probably the best around)

T
=
- ——
Fear
==
B
=
ey
Eieczl
==
=
s
==
= computer's 18-hole golf course, each hole is different and is
==
==
o]
=1}
=
=
=
B
=
==
=
==
o
=
SO
=

SILVERSOFT (Dept. YC) |
35 Bader Park, Bowerhill, |
Melksham, Wiltshire. I

NEW! NEW!

ATOM

All. M:TIIIH FABKE[I M/CODE ARCADE GAMES

A LR N
L )

== omesn MISSII]N y

|-|-||'|

PUCKMAN =3

ALL 12K RAM —
PRICES INCLUDE P&P. FAST 2 DAY DESPATCH!
micromania
14 LOWER HILL RD. EPSOM. SURREY.

16K ZX
SPECTRUM
GRAPHICS
- SUPERDRAW16

| 16K ZX
SPECTRUM
GRAPHICS

SI6K S Sspectium Bldplllhh pdtm

® Full screen high resolution colour,

®Moving cursor control.

® Large alphabet facility.

|  ®Pictures saved on cassette.

k ® Automatic “'slide show™ option.

®Menu driven, easy to operate, crash proofed.

i MNarimantad tn venal hinb Vidan Safharare etand
= LA T VG AL LIDUIE RISl ¥ S R LRV G o DA

® 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. SUPERDRAW16 will help
you get the best from it.

Price: £6.00 inc. VAT. P. & P. Immediate delivery.

STONE LANE
KINYER
STOURBRIDGE
WEST MIDLANDE

— SOFTWARE LIMITED

T I e ZaT
1T il al  nd
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Manchester

imicEocemplitevekid

SHARP MZ-C0A
A ot gret £549.00 (inc VAT)

MZ BDA 48K COMPUTER
THE NEW FULL KEYBOARD COMPUTER FROM SHARP
*COMPLETE WITH SOFTWARE PACK:
EDUCATION — HANGMAN, GEOGRAPHY, ARITHMETIC
GAMES — LUNAR LANDER, TEN-PIN BOWLING,
SPACEFIGHTER, IDENTIKIT, CLEVER CRIBBER
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
two very useful additions to your library

TWO YEAR WARRANTY ON SHARP
HARDWARE parts and labour \U[ o,

~all

SHARP
TS

n%b:-x.-_-g

CARTRIDGE RENTAL ERVICE
RING FOR DETAILS

VIC 1001 VIC 20 computer £189.95 VIC 2803 Programmers reference guide  £14.95
VIC 1530 C2N cassette deck £44. VP 014 Spiders from Mars ctg. £24.95
VIC 1516  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 SC 12 Light pen £28.00
VIC 1212A Super expander ctg. £34.95 SC11 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 2501  Introduction to Basic (1) £14.95 SC13 Rom switch board £44.00
VIC 1901  Avenger ctg. £19.95 SC06 Full RS232C interface £56.00
VIC 1902  Star battle ctg. £19.95 SC15 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. VIC KIT2 Hi resolution and toolkit

VIC 1907  Super lander ctg. £19.95 command single ROM to fit in

VIC 1909 Road race ctg. £19.95 SC15 £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

keep up to date
Sumlock Manchester 2

join our free mailing list

061 834 4233

Dept YC2
Royal London House
198 Deansgate

Manchester
M3 3NE

OPEN MONDAY TO SATURDAY
PARKING WATSON ST. N.C.P.

YOUR COMPUTER, SEPTEMBER 1982



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, [ist,
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

Al the necessary for keeping a control of stock. Routines include stock

set up, user reference no., minimum stock level, financial summary, fine

print records, quick stock summary, add stock, delete/change record,

and more. £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 Year to Date Summary
Purchases — other

A fully interactive program suitable 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 balance. £19.95
detail is known. Will print labels in a variety of user-specified formats.  £19.95
DECISION MAKER HOME ACCOUNTS £19.95

A serious 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

including VAT automatic and provision for your own messages on the

form produced. *Not Spectrum £19.95

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!!!

*Not Spectrum £5.95

RUBIK SOLVER

It'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

MOTOR ACCOUNTANT

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. YCS, 9 SALTERTON ROAD, EXMOUTH, DEVON EX8 2BR.
Or telephone us with your credit card order on (03952) 5832 g

All orders despatch by retum — no waiting.

Access Welcome

All prices include VAT and post & packing except Hardware.
Full range of Sharp peripherals available — please ‘phone for quotations.
Please state machine type and memory size when ordering software.
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Now! ,fllr the SPECTRUM 48K!

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

* AS MANY SEASC Tf:iim YOU LIKE * 4 DIVISIONS W Automatic paragraphs
“ROMC( BLEAR- & AR AL L B Edit your text. Flashing cursor
Jﬂﬂ A A B Choose your own UN-CHEATABLE
"‘f“.h, / S TIEV * INJURIES 7 digit security code
fE AU VE GAME -:u' Y% For 16K or bigger ZX 81.
MAN * 2 recordings on C12 cassette with full clear

*P.f(h Yol R f#d!ff{)h’f*#(” MATCH * F. A C

instructions.
(L1 B
=1 This is NOT a meare simulation. This is an exciting and highly enjoyable game in = -
E which you play the part of a Football Manager coping wilh the problems and | Price £5.50 inc VAT, P&P. CWO
= e Lol f el aboa o i st Sovrpebo ™ RC SOPIWARE
i i inclu are form | win},
E glant-killings, wage bilis to pay, and you can even be sacked! It is a game BROOK HOUSE
F— requiring a great deal of skill, and paople play it for lilerally hours on end (we 5 WAYS
E have PROOF!). NESTON
[— WE GUARANTEE that this is one ol the best compule 5 you've ever
H playeat e g e SOUTH WIRRAL
= BUT BEWARE. this game is axtremely addictive! L64 7TW
1
HARDWARE REQUIRED Ter Ceeder BN O RTSS Immediate despatch. No delay. Or send
e nargide g vl L - 5 L . -
Spectrum TRS80/ ot Dept. Y.C. PO, BOX 278 small SAE for free descriptive leaflet.
48¥ RAM Video Genie CONNIEL RROW

LEVEL i ML TON KEYNEN MK TNE
16K RaM PLEASE ATATE COMPUTER

EL TS

MEMORY DEVICES FROM:

GCC ELECTRONICS

Tel: 0223 21044 Telex: 817672

Morris Associates
(Computing)

PUCKMAN
@ The all new fasi mowving machne code game for the VIC-20 that's
takirvg the U.5.A. by storm. Devour the dots in the maze but waich

out for those ghostes, You con chase them if you &3t & ponwer pdl

Pﬂﬂ 6500 Fﬂﬂi'h [ EMO but be quick, the affect doesn’t last for ever and they will be after
E MS M RIES you once again. Points for all those dots will add up to a bonus Iife
2708 m Gol2 am 2118LP-2 !h and you have three lves!!! Great tun for all the family. On side ane
21NG+5V m || m 114450 a& you have 8 koyDoard verion, and on side Two the niw joystick
CONIIG
2132 385p 5522 Jdp 4116150 80p ]
532 W5 652 520p 4116200 B8p DIVE BOMBER
2764 ]m E“E‘i m *‘H m—i*ﬁv 25I]p * | You have on board your damaged fighter plane, & supply of bombs
"I Hm ‘]m Yiou must guide them to the enamy city below and clear the ground
: for tha plane (o land._.lfﬂ. you improve, the game bigins 1o get Mg
6800 Family ZB0 Family 6116-150 350p and more difficult with buildings getting higher and fuel dropping
RN zﬂh CPU 3]5:. 5516-250 m lower 38 you manosuvrd, Keyboard and joystick controls. %
G802 m ACPU m All on the 3.5 VIC-2) from
6810 "EH'J ([ fﬂh Spectrum and BAC Softenase will be available in 8 short time and dealer engusnes will be
weltomed. We are also interested in hearing trom writers of high guabity softwarne for '.hH.
6803 Bﬂh ACTC m category of hardware. Please sond o demgns:ral.-nn copy for a quick reply and w wil
B850 135,'.' PID 3“-&] advise you on the marketing possibilithes.
6821 1Mp  APIO 350p

P;g ST. CA&‘(I;IFRJ'EJESS I:;OAD. BAGLABE"!‘
RT TAL . WEST GLAM. SA12 .
We supply 74LS TTLs, CMOS 4000 Diedes. Transistors, etc., etc. All components PHONE 0639-813206

are guaranteed prime parts, from leading manufacturers.

Drders from Government, Educational and Overseas buyers welcome. Spedal
prices for volume enguiries. Please add £1 post and packing plus VAT at 15%.
Minemum order £15.00,

Piease send _ PUCKMAN GAME CASSETTE/S @ E£6.50

— DIVE BOMBER GAME CASSETTE/S @ £495

MAME: - -
ADDRESS:

_lllllllllII|||l||I|I11I||||I||I||=||||IIIIIHIIIIIIHIIIIII[III[IIIIIII||IIIIIIIIIIHIIIIIIIIIIIIiII|II|II1IIIIIIIIIIIIIIIIIIIIIIIiiIIIIIlII1IIII1II||I|III

GCC ELECTRONICS

18 CLAYGATE ROAD, CHERRY HINTON
CAMBRIDGE CB1 4JZ
TEL: 0223 210444 TELEX: 817672

POSTAL ORDER/CHEQUE: £

PLEASE INCLUDE AN EXTRA 50P FOR PACKAGING AND POSTAGE. ALL PRICES
ARE INCLUSIVE OF V A.T.

ST T T T S T T T e

IIIIIlIIIIHII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIEIIIl||l'l|l||l|||||||||IIHIIIII|IIIIIIIIIIII||||!IIIIIIIIIIIIIIII|l||I|IlIII|||||IIIIFIIIIIIII {1153
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Genie I & II Approved Dealers

AVON Microstyle, Bath, 0225 334653/313705. BEDFORD
Comserve, Bedford, 0234 216749 BERKSHIREP.C. P,
Reading, 0743 589249, Castle Computers (Windsor),
0753558118. BIRMINGHAM Ward Electronics,
Birmingham, 021 554 0708. Consultant Electronics,
Birmingham, 021 382 7247. A.E. Chapmanand Co.,
Cradeley Heath, 0384 66497 /8. BU GHEAMSHIRE
Photo Acoustics, Newport Pagnell, 0208 610625.
CAMBRIDGESHIRE Cambnidge Micro Computers,
Cambridge 0223214668 CHEEHIRE Hewart Electronics . -
Macclesfield, 0625 22030. Mid Shires Computer Centre,
Crew, 0270211086. CORNWALL A B & C Computers,
11 Brockstone Road, 5t. Austell, Comwall, St. Austell 64463.
CUMBRIA Kendal Computer Centre, Kendal, 0539 22558,
RSET Blandiord Computers, Blandford Forum,
0258 53731. Parkstone Electrics, Poole, 0202 746555, ESSEX
Emprse, Colchester, 0206 865926. GLOUCESTERSHIRE
Fareham Computer Centre, Fareham,
Hampshire, Fareham, 231423, TFORDSHIRE Phaoto
Acoustics, Watford, 0923 40698, Q Tel Systems, Stevenage,
(438 65385, Chuisalid Systems and Software, Berkhamsted,
044 27 74565 KENT Swanie*_.r Electonics, Swanley, 0322 64851,
LANCASHIRE Harden Microsystems, Blackpoc{ 0253 27590, Sound
Service, Burnley, 0282 38481. Computercat, Leigh, 0842 605730. BEC
Computerworld (Liverpool) 051-708 7100. LEICESTERSHIRE Kram
Electronics, Leicester, 0533 275568, LONDON City Microsystems, EC2,
01 588 7272/4. Wason Microchip, N18, 01 B0T 1757 /2230. Premier
Publications, Anerley SE20, 0] 659 7131. NORTH EAST Briers Computer
Services, Middlesborough, 0642 242017. General Northern Microcomputers,
Hartlepool, 0783 86387 1. HCCS Associates, Gateshead, 0632 821924,
NOTTINGHAMSHIRE Midland Microcomputers, Nottingham, 0602 298281.
Mansfield Computers, Mansfield, 0623 31202, East Midland Computer
Services, Amold, 0602 267079. Electronic Servicing Co., Lenton,
0602 763538, NORFOLK Anglia Computer Centre, Norwich, 0603 29652,

Bennetts, Dereham, 0362 2488/9. OXFORDSHIRE Micro Business Systems, ]
Whimey, 0833 73145. Pebbleglow Lid. (Thame) 084421 5368 SCOTLAND - __juiihgy, J
Esco Computing, Glasgow 041 427 54597, Edinburgh: 031 5857 3937, w
Computer and Chips Lid. St. Andrews, 0334 76206. Smtbpe{:ﬂ te

Edinburgh, 051 343 1085, Vicior Miomis and Co., Giasgow,

SHROPSHIRE Tarrant Electronics, Newport 0952 814275. SGIJTH WEST

Dislewise, Plymouth (0752) 267000, West Devon Electronics, Yelverton,

032 285 3434. Bits and Bytes, Barnstaple, 0271 72789. SUFFOLK Elgelec Lud,,
Ipswich, 0473711164, SURREY Catronics, Wi n, Surrey, 01 6700/1.
roydon Computer Centre, Thormton Heath, 01 1280, Tryfan

Computers, Bangor, 02848 52042, WEST MIDLANDS Allen TV Services,

Stoke on Trent, 0TB2 618929. WILTSHIRE Everyman Computers, Westbury,

0373 823764. B&D Computing (Swindon), 0793 762449, YO HIRE

Media 5 Lad: Sowerby Bridge 0422 33580. Advance TV Services, Bradford,

0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774.

Compnite, Bradford, 0274 668890, Superior Systems Lid., Sheffield,

0742 T55005. Photo Electrics, Shaffield, 0742 53865. Ebor Computer

Services(York) 0904 791595, NORTHERN IRELAND Business

Electronic E ment, Belfast, 0232 46181. Briftain Laboratories,

Belfast 0232 22 85

Chesterfield Road, Matlock, Derbyshire DE4 SLE.
Telephone: 0629 4995. Telex: 377482 Lowlec G.

YOUR COMPUTER, SEPTEMBER 1982

113



GOME AND MEET VIC

AT YOUR NORTH LONDON VIC CENTRE

SALE — VIDEO GENIE — SALE _ VIC 20 COMPUTER SALE —UK101 KITS— SALE
EG3003  £240.00 EG400  £195.00 || P.P.I. £19.95 Colour

GENIEI  £269.00 EG3020 £35.00 A Typewriter Keyboard. Prog. Sound £19.95 £59.95
GENIE Il £269.00 EG3022 £55.00 . P108 Eprom £19.95 Memory
EG3014 £185.00 EG3015 £85.00 SK memory-expandable JIExpand € 9.95 £79.95
to 29.5K.
_ VIC SINGLE FLOPPY DISK_| * g programmable VIC PRINTER—
' . = function keys.

High resolution graphics

M * Musicinthreevoices and %
. — three octaves, as well as ’

sound effects \

:___,.—-/ " Eight border colours and . 5(_3 characters per line
sixteen screen colours * 30 characters
174K Byte Storage per sec
Direct Interface to VIC ** SPECIAL SUMMER OFFER ** " Dot Matrix printer
: S : = * Tractor Feed
* Direct Compatibility with ONLY £165.00 + FREE
printer EEE'II%ED%FEgAMES ONLY £185.00
ONLY £335.00 (Worth over £17.00) ___CARTRIDGES __
— VIC CASSETTE DECK — 8K Memory £34.00

L

Direct Interface to VIC
Tape Counter
ONLY £34.00

supplied with Free cassette
with 6 Programmes

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

— VIC EXPANSION UNIT —

* 7 Slot expansion board, for:
extra memory, Program-

ming, Games, etc. MONITOR
ONLY £25.00
Modulator Holder
____TERMS OF BUSINESS
Enclosed Power Supply gl Please add 15% VAT to all Prices.
' Deliver charged at Cost. Prices valid
for coverdate of this magazine.
E¥PP‘HSIDN UNIT Phone or Send your Order TODAY
with LID - . using
ONLY £85.00 G, ACCESS
e ﬁ ] OR o
/ BARCLAYCARD ==
** SPECIAL SUMMER OFFER ** I Please S'B‘T'ld_ ITIE' a copy of your '\"C_
EXPANSION UNIT WITH LID AND MACHINE LIST contalning Software, Harg- |
CODE MONITOR CARTRIDGE ONLY £100.00 s and Books for the VIC 20
CIONASONG electronies |
48 JUNCTIONROAD, ARCHWAY,LONDON N195RD100ydsFROM  , _ _ ve
ARCHWAY STATION TEL: 01-263 9493/01-263 9495 TELEX: 22568. ,
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_‘---..\_‘_
Ii All products carry a 1 year guarantee (parts & Iabcur).\\ m
l

BEFORE YOU BUY
YOUR MICRO!

COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES

ALMOST EVERY MAKE OF POPULAR COMPUTER STOCKED
-+ AT PRICES WELL BELOW RECOMMENDED RETAIL

GIVE US A RING
ON 01-441 2922

AND SAVE £££’s WITH THE
LOWEST PRICE GUARANTEE

. Pay and extra 10% for a 2 year guarantee W = ot Wi

_____ mp\l""*
\ Co BOO /

W 1.

“Europes Largest Discount {;ﬁf‘;ﬂﬁhﬂ?ﬁmﬂ? ety
Personal Computer Stores’ (Ciose to New Barnet BR Station -
Moorgate Line)

TELEPHONE SALES Telephone: 01-441 2922 (Sales) 01-449 6596
OPEN 24 hrs. 7 days a week Telex: 298755 TELCOM G

01-449 6596 OPEN (BARNET) - 10am - ?pm

Monday to Saturday ..
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New From Fuller
FD System for the

ZX SPECTRUM

£39.95

+ £2.50 p & p.

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.

Our own Power supply is available:- 9 volts DC at 2 amps.

Mains either 110v or 240v AC at £5.95 + 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 guaranteed 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
5" x 3" x 1" just plugs into your spectrum MIC
input.

SPECTRUM PLUG PLANNER — £1895 + £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.
Please Supply:-

b L e R et e e L e e e S T IR S s
Loy T rrN et Sl N P T TN L T e R e e s S BRe L SE

AD Code

SAE for more detalls — Enquiries: Tel. 051-236 6109

FULLER FD SYSTEM
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Pitman’s Programming Pﬂcket 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. m

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 10 these
questions. No specialist knowledge is assumed. Order it now.
Paperback/152 pages/Published September 1982,

all about?

Order from your bookseller or send this form to: Cashpost Service,

Book Centre, Southport PR9 9YF. Postage and packing are FREE. I

Please send me |

[ Pocket Guide to Programming by John Shelley
ISBIN 0 273 01705 5/£2.2

[l Pocket Guide to BASIC by Roger Hunt !
ISBN 0 273 01685 7/£2.25

1 Pocket Guide to COBOL by Ray Welland
ISBN 0273 01650 4/£2.25
 Pocket Guide to FORTRAN by Philip Ridler
ISBMN 0 273 01683 0/£2.25
Ll Pocket Guide to PASCAL by David Wart
ISBMN 0 273 01649 0/£2.25
1 enclose a cheque®/ postal order™ for £ Alternatively, l
please debit my Barclaycard Visa®/Access*/Diners Club*/ |

Order from your bookseller or send this form to: Cashpost Service,
| Book Centre Limited, Southport PR9 9YF,
| Postage and packing are FREE.
Pleasesendme __ copy*/copies® of Information Technology,
ISBN O 27301798 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

Amecrican Express® account number 2 3
account number s
(*Delete as appropriate) (B (=Delete as appropeiate)
! Signed i _ |M signed
Name (Capitals Please) I Name (Capitals Please)
Address Address o
PG/9/82 | YIC/9/82

Pitman Books Limited, 128 Long Acre, London WC2ZE 9AN Pitman Books Limited, 128 Long Acre, Londan WCLE 9AN

=== 'ilman Books — Pitman BooKS s

ZX81 HEWSON CONSULTANTS SPECTRUM

HINTS AND TIPS FOR THE  SPECTRUM SOFTWARE Sl e £5.95
ZX81 by Andrew Hewson £3.95 AVAILABLE NOW! o OB
‘.’L"I’.“.‘:ff"".l'.‘.‘l"f:’.“:"i"."."!ﬂf’?‘..' e (O SPACE INTRUDERS FOR THE e e
e e gt 4§ ZX SPECTRUM e
s Features include: machans plays iseit
st ’ INED Full sound and colour acton] o Full heybourd display
ey e 1 e 1 e 3 Laser bases, 4 Defences, L Full insmruction tebplay
! M/C Super fast action ! : 2 :“"‘" it 'f”‘f"‘f A X
High score display, decending alions, X 3:_'__' :f_:_‘t:i:‘: e
64 Abens in each squadron woth Ok Satws graphecs
Souadron after squadron attack your et
mﬁt’zﬁmm for only £5-95
161{, MEMORY PILOT W .
S R e FOR THE ZX81 £5.95
Py Z80 OP CODES £1.45 * NEW!
£24.95 s, Tt Nt vty ochonu b M UOS pla IO
thget AR ERdsecl Esth Op Code o swcscily eaplaned pad
48+8K NEW Sl6as-elbcanced Suooked A 1 prtecime Usazpprent wable
S e PROGRAMMERS £6.50

TOOLKIT FOR THE ZKS1

B i e g b et B0 T R e v e e e B B SRLY
S St 0 Pl s | B 55 o] T ] e e i g

Ara b
Usenimens voste ey (o m e e o o e ot e
Blarws vy Scicieppppbie g=-F waar = bt Y -
£61.95 il e e e o
64K MEMOPACK ol o s
O 8% - "Same srid . e - _ ko n Ly
BV O e e i bl o T 000 e D e gy g o - :.LI-:i::L FOR FULL CATALGGUS OF
AT I BAR L e Biy T GECE ST * Spparate verinn sviiabie for A8 o B o S48 v brewde 0 BT HARDWYANE. BUFTWARL b LATERT FULLE
T e A NI e Bk e ¥
e e LINE HENUMEEH £4.95 Cheque with order or quote Access or Barclaycard number
Y EAT " Spms i 40  E £79. 00 FULL LINE RENUMBER to: HEWSON CONSULTANTS, Dept ¥C. 604 5t Mary's

Street. Walkngford, Oxon OX10 QEL

RESIDES ABOVE RAMTOP
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IThcroStyl

VARG 50 BEIVEDERE, LANSDOWN ROAD, BATH

WILL OPEN 47 CHEAP STREET, NEWBURY
67 HIGH STREET. 2V :NTRY

IN NEWBURY
IN SEPTEMBER

VIDEO MONITORS {
All sizes ond prices 2 : A MICROSTYLE, FREEPOST,
Black/white 9 £90.00 e 29 Belvedere, Lansdown Road, Bath BAl 1FP

Block/whie 12” £65.00 Please send me further details on the

Green Screen 12 £85.00 following, and your special offers:
Amber9° £95.00 g 4
Al Pius VAT

EXTENSIVE RANGE OF
BOOKS AND SOFTWARE
ALSO AVAILABLE
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BQ@ ELTEC SERVICES LTD ﬂmﬂ

BBC MICROCOMPUTERS
BBC Model “A" [Available Now!)
BBC Model “B"

BBC Model {
as Per your regq uirgments

16K HITACHI memory (as fitted by ACORN)
RGB socket

Printer Interface

14" Full colour MONITOR (Used in BBC Computer
programmes)

12 Green Screen MONITOR

RGB Monitor Lead

GP100 A Printer

Printer Cable

Cassette Recorder

Cassette Lead (7 pin DIN/3 Jacks)

SOFTWARE

Sinclair Cassette 1 (Star Trek, Candy Floss)
Sinclair Cassette 2 (Hangman, dice etc.}

Sinclair Cassette 3 (Mutant Invaders)

Sinclair Cassette 4 (Breakout)

FULL RANGE of ACORNSOFT BBC CASSETTES
MNEC 30hr Basic

Hardware items £3.00 delivery by Securicor

ELTEC SERVICES LTD
231 Manningham Lane, Bradford BD8 7HH
Tel (0274) 491372

£326.00

£435.00
“a" partially or fully converted to Model “B”

from £367.86

£41.86

£2.01

£17.25

Practical Programmes for the BBC Computer
Johnson-Davies
Basic Programming on the BBC Computer Cryer

ATOM MICROCOMPUTER

ACORN ATOM, assembled, 8K ROM, 2K RaM
ACORN ATOM, assembled, 12K ROM, 12K RAM
Power Supply

ACORN 96K SINGLE DISK PACK
Disk Buffer Pack

GPI100A Printer

2114L RAM Chips

Word Pack ROM

£247.25
£2.60 **
£30.00

per K **
* UTILITY ROM SWITCH *=*
Up to 4 ROMs keyboard selected

FULL RANGE OF SOFTWARE, ICs,
CONNECTION LEADS etc

£41.79

£5.50
£7.95

Atom Magic Book
Getting Acquainted with your Acorn Atom

Prices are VAT inclusive. P&P 50p Books, cassettes, chips.

LRITE
EFFICIENT

P

® Improve your ZX BASIC Programming
skills with this new book

® Assumes knowledge of the Sinclair ZX81
BASIC manual only

® lllustrated by over 25 useful and enjoyable
programs, demonstrating the rules
described, while making the most effective
use of 1K

® Many of the principles listed are of more
general application, most particularly to ZX
SPECTRUM Basic

® Send £5 to:

Ilvor Killerbite,

10, Elson Road,
Formby,

Liverpool L37 2EG.

MIDWICH MICROCOMPUTERS CO. LTD.

MAIL ORDER SPECIALISTS

Lowest Prices - Fastest Delivery

MEMORIES **NEW LOWER PRICES**

2114 Low Power 200ns 0.80 4116200ns 0.7
2708 450ns 2.79 4116 150ns 1.10
27116 450ns (S5V) 2.10 4118 150ns 3.38
2716 350ns (5V) 3.5 4164200ns (T 4.65
2716 450ns (3 rail) 5.95 4816/4516 100ns 3.5
2732 450ns 3.90 5516 200ns 9.38
2732 350ns 4 40 B116P3150ns 4.30
2632 450ns 3.60 B116LP3 150ns 5.75

BBC MICRO UPGRADE KITS
**NEW LOWER PRICES™*

As some parts are stilf in short supply please check avaiability
before ordering.,

BBC1 4516/4816= 8 100ns 25.50
BBC2 Printer/User |/O kit {1C69,70 + PLS,10) B8.00
BBEC4 Analogue input kit (IC73,77 + SKBG) 6.70
BBCS5 Serial 1/0 and RGB kit (IC74,75+ SK3.4) 11.45
BBCE Expansion busand wbe kit (IC71,72,76 + PL11,12) 6.25
BBC21 Printer cable complete 13.00
BBC22 Connector for user port with 36" cable 2.00
BBC44 Analogue input plug with Cover 2.2%
BBC555 and 6 pin DIN plugs for Serial I/ O and RGB input 0.99
BECES Connector for Bus port with cable 3.50

_visa 24 HOUR TELEPHONE SERVICE FOR

CREDIT CARD USERS E

* All prices exclude VAT and Carfiage (0.75 + VAT) on orders under £10 &
& All orders despatched on day of recelpt with full refund on OFS items f requested &
* Order receipted & refumed wath goods Hiull VAT invoice required please aoa 050 + VAT »

MIDWICH MICROCOMPUTERS CO. LTD.
DEPT YC, HEWITT HOUSE, NORTHGATE STREET,

BURY ST. EDMUNDS, SUFFOLK IP33 1HQ

TELEPHONE: (0284) 701321 TELEX: B17670
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‘ EDUCATIONAL COMPUTING l

SIR Computers Ltd.

Cardiff
BBC MICRO COMPUTERS available direct from stock
, BBC Micro Computer Modal A ... E320.00
| ! BBC Micro Computer MadelB. £400.00
of programmes o turn your : Conversion ofyour Model At B .........oooveveeeen..... £92.00

a powsril sducational ool
ATOM PRICES SMASHED!

SYMLS meaciice 8K ROM + 2KRAM.... : £149.50
e A sy, 8KROM + 12KRAM. ... ... .E175.00
Includes - 12KROM + 12ZKRAM.................. PRI, Lt A ) )
TORTOISE ATOM DISC DRIVE vounn e E2ID.00
A simplified Large range of Atom and BBC software in stock
fit 1K version of the
e famous Turtle DRAGON 32 NOW IN STOCK
Creative use ol programme
Waphics CODED MISSILE ZX SPECTRUM HARDWARE
Many innovative Combines the 8 bit input/output port. . . £11.00
ideas fun of arcade 8 bit input/output port with LED display ................. £15.50
games with 4 channel analogue port (for joysticks) Price on
g od '\ EDUCATIO e application
mm"‘&:;"‘;.n u ION a4 95 Joysticks (analogue board also needed] P.O.A.
Y f4. only “Centronics” printer interface ......... i POTA
games incl. p&p .
Graph-plotter @ Histogram @ Simon-spell ® Sketchboard @ Times-table @ Sets All Add-Ons sre ZXB1 compativie

Seres-quiz @ XY-coordinates @ Count @ Equations @ Areas @ Guess-2-Volume All prices are inclusive of V.A.T.
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 E U E £1.00 for all other items.
'_ R _I. s COpies Educare’s 50.

|. EDUCARE [i enclase d'bbque..*poslal order for £ .. SIR Com puters Ltd.
ITMCﬂlfﬂgﬂHﬂﬂdWm I -  Lia By BN 38 DANYCOED ROAD, CYNCOED,

Margate
e o9 AAR CARDIFF CF2 6NB. WALES

Lt pow child berulii sarly. 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.O. or credit card number to: £5.95 FULLY INCLUSIVE!

GEMINI MARKETING LTD. O

9 Salterton Road, Exmouth, Devon EX8 2BR. % 0
Or telephone us with your credit card order % bﬁﬁfzﬁ
on Exmouth (03952) 5832 oo oo

DESPATCH BY RETURN
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PRICE BREAK-THROUGH ON
EXTRA MEMORY FOR ZX81!

The NEW EconoTech16K BAM PACHK

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.

" ONLY£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.

IR ¥ = = i o i i s B A SR e S LS
Aﬁr‘m LIS SRR L R R AR R SRR PR R IR IR R LR R R RTIR R d Rt R RIYARELE 2

ZX81
S Spectrum

MANAGEMENT GAMES
AIRLINE

Can you compete with British Airways? You must decide on the number of
awcralt to operaté, whether 10 buy or charter, wheather to enter into a loan or a
fuel contract and the levels of staffing and maintenance. Problems
encountemsd and tax déemands, sinkes, cancelled fhights, hyacks and awcrafi
crashes.

AUTOCHEF

Az 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 grven options on consignments of wines and
food and loan contracts. You will ba made to resign if you are not successful
There are 3 levels of difficulty.

PRINT SHOP

You own a small printing company and are required to decide on (al the
number and type of stall you employ and when 1o 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 entreprenour? Test your
business acumen to the imit! There are 3 levels of difficulty.

These simulations are realistic and are not only fun to 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, EB.00 for any two or £12 for three.

Flease state computer type and send
cheque to: DEPT S

A &

S
LA V1S

14 Langton Way
London SE3 7TL.

CASES COMPUTER SIMULATIONS.

ZXB1 I

from
J.K.GREYE SOFTWARE LTD
T NCHIFCCN TINMNCOCTI (N
lHEJ' :Ew LJE! :Eogtq: i UFJ‘ wi':i'EE HUUSE
“Without question the finest machine code games available
today’........ J.N. ROWLAND Product Manager for W.H. SMITH.

"‘\\

Gmm'm 1 for 1K - only £1.98
10 Gamea ncl. ASTEROIDS, UFD, CODE, BOMBER.
GUILLOTINE, KALEIDESCOPE. eic

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE

A
":{fu‘%-‘u

= W R e

We've done in 1k, games which some ol our competitors
riquare 16% 10 do!

GAMESTAPEZfor 180K only 106
*STARFIGHTER Superb machine code Space Batte. Set
against a background of teankbng stars, with stunning
explogions — M you can hit the enermy!

PYRAMID Can you move the Pyramed? Make s mistake and
it will coila,.. M A Thenkers garme

ARTIST The uitmate Graphic rirs pid. B Directions, 10
Memories, SAVE, COFY, RUBOUT, CLS, etc

GAMESTAPE J for 18K oy [4.96
*CATACOMBS & Multi-Level Graphics Adventure. Each
level can contasin up 10 9 Rooms, B Passages, 7 Monsters,
Food, Gold, Traps, Phantoms, an Exit (to the naxt level),
afid thete' s &0 fifinile rumber of evels

MNOTE. . . . This is NOT one of the nocessandy Emited texi
Adventures as sold elarehere.
AN gxcedent addictive

for owrs.™,

wich will keep you smused
COMPUTER & VIDEG GAMES,

GAMESTAPE 4 for TEK __ only
30 MONSTER MAZTE The Game to Top Al Otheds
Unbekevable Graphics! Can you find your way through the
Maze? The EXIT is there somewhers, but then so is a T REX,
and its after YOU! AN in 3D (the T.REX wal actually run
towards you in full parapectivel ), you've never seen anything
e thes beforel
“30 MONSTER MAZE is the best game | have seon for the
ZXE1% . .. COMPUTER & VIDED GAMES
N I had 1o choose just ome programeme fo impress an sudence with the capabirbes of
the ZX&1, then J.K. Greye's 30 MONSTER MAZE would be the one withou! doubr=
vaes 2K COMPUTING. “Brilant, brilliant, brliant!”, ... POPULAR COMPUTING WEEKLY

GAMESTAPE & tor 18K only {4.95
*30 DEFENDER The Ntmate Space Game. Super fast
Machine Code 30D version of the Arcade finourite. You have
10 sdre pour home planet from the marsuding Alen Spacecraft
Ths m afl in 3D, your viewscreen shows you the view Oul
ol your fighters cockpit window. The backdrop mdves when
you tum, or fiy up o down (B flight directions), just as if you
were reafly fhying itl But then YOU ARE! The Enemy Saucens
will actually room towerds you in 30, and shoot you o you let them! Your dsplay
ncludes Score, Shisld Stength, Altitude, Proximity, Forwand Radar and youl vicwscnoon,
which shows your rotating home planel, backdrop of Stars., Maeteors, Explosions,
fP'Iua? Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in
ull 301

A SMASH HIT ot the IX Microfeir (most of the other software houses wanted &
copyl, 8 g ot to b misssd]

| GAMESTAPE 8 for 1K only [1.96

*BREAKOUT Super Fast Full Screen Display Game. Your
all Brme favournte with an added taitl, See how much Mongy
you can win and watch the pounds convert 1o Dollars. All
in Machire Code for Fast Acton with 3 Speeds, 2 Bat Sues
and thiee angles of rebound! The best BREAKOUT artund
and at this price you can’t o wrong! j

GAMES MARKED * INCL. MACHINE CODE.
Prices include VAT and UK. P. & P,
{Add appropriate Postage on Foreign Orders). Cheques/P.O.s 10

J.K.GREYE SOFTWARELTD

16 Brendon Close, Oldland Common, Bristol BS15 60E

CREDIT CARD SALES: Phone: 01-930-9232 (9am.-7 p.m.]
FOR INSTANT DESPATCH

If youu prefer 1o see before buying. our range of GAMESTAPES:
are stocked by the following stores

BUFFER MICROSHOP — 3744 Streatham High Rd., London SW16:
GAMER ____ e 24 Giloucoster Rd,, Brighton;

GEORGES __ - B9 Park St., Bristol, Avon;

MICROSTYLE 29 Betvedere, Lansdown Rd., Bath, Avon,
MICROWARE 131 Melion Rd., Leioester,

SCREEN SCENE 144 51. Georges Rd., Cheltanham, Glos;

W.H. SMITH Orver 200 Computer Branches;

ZEDXTRA 5 Sehool Lane, Kingon, Bournemouth, Dorset:

TRADE'& EXPORT ENQUIRIES WELCOME
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Great games packs for 16K ZX8&81 .
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
— g 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 @hostle alien-waves

@ fast responsive controls: ship up/down, thrust, laser-bolt, and
smart bomb @ comprehensive scoring

#explosive graphics . . .. explosive price!
Planet Defender comes on cassette for ONLY £3.656 with machine
code STORM-FIGHTERS — combat 5 fleets of swooping aliens
as you blast through space, BREAKOUT (machine code)l — race
against the clock, plus GRAPHIC HANGMAN.

16K ZXB81 cassette 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

OM FLUGS STRAIGHT
NTO UTILITY SOCKET FLASHING CURSOR

1200,600,300 BAUD CASSETTE OPERATING SYSTEM

VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE
mplex graphic shapes with one '-*:- ruction
1SINg our specid SHAPE' comman
33 NEW COMMANDS
SHAPE N X.¥Y draw shape number N at ". Y
BLOCK draw block of any size, any graphic mode
POINT test if graphic point set of cle:r
FIND print lines which contain & given stnng
KEY scans keyboard for use in real time games
ZERO 7aro all basic vanables
SCREEN - el cursor 1o screen location (0 1o 511)
STOP debugging program command
STRG print strings raphic modes
MC - monitor — memary change, Hex & textdump
RENUMEER ncluding GOTOs and GOSUBs
AUTO automatic line numbering
DELETE — delete block of program lines
VERIFY — vy 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 &% 11.2* (-]

RUSH YOUR ORDER TO: Ross Software
44 Premier Avenue, Grays, Essex RM16 25D
Send S.A.E. for details.

12 YOUR COMPUTER, SEPTEMBER 1982

Jk

ATOM USERS!
WIN AN ADPROM 4000

IN OUR “ONE LINE”" PROGRAMME COMPETITION.
DETAILS IN OUR BROCHURE. DON'T FORGET S.AE.

L5 ADPROM 4000
R g WITH 2 CARDS

Problem! Two or more

R“._\_ Eproms and only one
: socket on your Atom,
SOLUTION! is an ELINCA

ADPROM unit and use any

as reguired for only £39.10

incl. VAT ete.

¥ 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 SA.E.

EL'NCA PRODUCTS LTD {Dept. C)
LYON WORKS, CHAPEL STREET
NEW FROM

SHEFFIELD S6 2HL _
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 £24.95+ VAT
4 kB MEMIC-81 £29.95 + VAT

OTHER CAMEL PRODUCTS

MEMIC T 2 kB Towerblock version far any System £29.95 incl.
MEMIC L 2 kB Low Profile varsion with cabled connector £29.95 incl.
PIO-81 £+ 8 Ch. latched Input/Qutput 2X81 card £13.00 + VAT
ROM-81 2kB-B kB ROM/EPROM Unit for ZX81

£14.94 + VAT




The Atom Magic Book

By Mike Lord. A wealth of games and other programs: storing speech i your ATOM,
converling programs written in othar BASICs, tape recording hints,
and many more usaful software and hardware tips

Getting Acquainted with your

Acorn Atom
By Tim Harinel and Trevor Sharples. B0 programs including
Draughts! 184 pages.

Practical Programs for the BBC
Computer & Acorn Atom

By David Johrson- Devies

£5.50

£6.95

The Memory for your Atom

{Or other MMz 6502/ 6300/ 6809 maching)

16 or 32K BYTE VERSIONS Expand your ATOM to 28 or 38K RAM
Ideal for Word Processing, Chess programs and Business Software.

Fully Compatibile with other Acorn ATOM softwaie and hardware,
including the Acorn disc drive.

Versions available 1o fit ingide the ATOM while sl legveng room
for ather exteraions such a3 the Acorn ATOM colour encoder board.
Eurocard rack mounting types also availabile

NEW!| Versions of the above boards designed to run from a single =5V supply.

.00, 10r dotads

ATOM Cassettes.

Wa stock a selection of the best ones aveilable. ncluding:

CAAD: Munchar +« Mancala = Target + Life TK f6
CAAE: Galaxian 12K £8
CAAF: Chess 12K £9
CARG: Invaders 12K E8
CAAH: 747 12K £8
CAAIL Backgammon 7K £7
Casal: Labyrinth 12K + FP Er

[CAAE-J from Bug-Bytel

THE EXPLORER’S GUIDE
To The ZX 81

The Book for the ZX81 Enthusiast.
By Mike Lord, 120 pages.

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 Valenting. A fresh and ongmal book contammng 40 programs and routines for
the unexpanded ZXB1 495

The ZX80 Magic Book

*With Bi. ROM/ZX81 Supplement®

Mastering Machine Code on your ZX81

By Tonl Baker. 180 pages of immsnse value 1o beginner and expert alike

E4.75

£71.50

ALL PRICES INCLUDE UK. P & P AND
15% VAT WHERE APPLICABLE
OVERSEAS CUSTOMERS ADD E1.50
CARRIAGE PER ORDER

e e e B

TIMEDATA LTD Dept A 57 Swallowdale, Basildon,
Essex §$516 6JG Tel: (0268) 411125 (MON-FRI)

vilileDAcA

ZX SPECTRUM HARDWARE

24 line programmable Input/Qutput Port

This new porl _has Deen designed ex-
clusively for the IX Spectrum and
ufilises MOS technology to
mimimise bus loading.
The main features
arg

€ 3 =8 5it
ports

Port mapped
using IN and QUT
commands

3 basic modes of operation
Direct Bit Setr/Reser capability
Dutputs capable of sourcing TmA a
1.5 valis

® Access via 3 x 16 pun DIL sockets and 28 way edge conneclor

The port is available fully built together with a set of detailed instructions
and suggested control applications. The port can either be used with our
new Motherboard thus allowing a further card to be used. or with a
stackable connector. Either way, it means that Micro-Dnives, Printers etc
will run happily with the port

ZX Spectrum PPl Port £16.50
ZX 2 Slot Motherboard . £16.95
ZX Stackable Connector £65.50

The prices are incluswe of VAT but postage must be added at 70 pence for
a single item (100 pence for 2 or mare items)

Flease note that we shall continue to support the ZX81 and that 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 8QZ

ZX81 Klik-Keyboard

This is a full. forty key. mowving
keyboard which fits into the recess
left after peeling off the existing
‘ouch-sengilive Reypad. Con-
sider the Fullnwmg advant-
® Positive feedback from
keys
@ Fits onto the ZX81
& Np trailing wires
® No special case needed
& Eipganit design with  two
colour legends
The fully built keyboard requires absolutely no soldesing since two flaxible
connectors plug into the ZX81 sockets. Alternatively, the keyboard is
available a3 an easy 1o build kit at a considerable saving. Other ZXB1
products avaidable include 3 two-tane keyboard bleeper (fils wnside the
case] at £8.95 built. and a Repeat key kit at £3.95. Now available with 41
keys, the extra key can be used to gve a repeat or reset facility £26.50
{built) £23.00 (kit).

Your Name and Address

Cluanty Daaernptein Unat Price Mamarani
IXB1 Eavboad K £22 50
LM8Y Kovboard Assemuied E26.00
ZNEY Dser VO Pait E1550
e e o e o —— - — - —y
| Ix Specirurmn PRI Par £16 50
1
E16.95
LK Slackabler Commectar ch50 |
Chegues' B0 made payabde (u Gub e a |
e e o e -
KEMPSTON ELECTRONICS Carriage | 70
Flease aliow &1 doyi for deieery e o
2 isig |
T —
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The 5th Personal Computer Word Show _
this September will be the largest and &
most execiting 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

- 90000001 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
aiwailys, and an opportunity for you

: ; : to challenge a micro to a game of
Eggi:sﬁgﬁhg the- RO e oty ohe vucher | Computer SCRABBLE ®.
::lsll? for each visitor. Not exchangeable for | From the bllSiI'lE_SpS angle the_,re’s

free consultancy with the National

Computer Centre and more




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
queuing.

It really is going to be a

great show with a tremendous
variety of machines and software

on display. Be warned, you’ll need
to make a day of it (remember we’re

stration  open four days this year, not three

. g 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 20k BARBICAN CENTRE
them. . . your wife (or ]
husband!) and the kids
can be looking at the C|TY OF LONM
educational micros in
ot theomaae 9=12 September 1982

vast array of home and
, -
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 e
Middlesbrough TS5 5ES.

I___/%‘FQF\,\

DR 7.X 81 Software
MalCIH 1 [nTe]) [CloToTe] Business Software 16k & 32k

ZX Spectrum — ZX81

In 1981, ACS Software published ACSEMBLER and DIS-
ACSEM. These are now generally regarded as quite simply
the best assembler and disassembler programs available for
thie ZX81

“The disassembler i% really fantastic AM., London

“lam very pleased with the assembilar and | fes]! that you have

a real winner in this program.” R.B. Gloucester
Your programs are first class. Looking forward to more.”
A_J., Norway

the single bigges! step to proficiency in machine code
programming. SINCLAIR USER

Now, with the superiar facilities of the 2X Spectrum, ACS
Software have done it again. Uitravialet and Infrared are as-
sembler and disassembler programs that will extend your
Spectrum. Look at the facilities that Uliraviolet offers:

Works entirely in decimal (no hex problems); all Z80 in-
structions correctly assembied; supports the pseudo-

BUSINESS BANK ACCOUNT This program onablis you to maks dabdts undaer 11

subheadings. The search facility will enable you to st & total all payments to one
suppler, of all payments from one chent. You can also bt all enines under one
subheading. The sialemenis incliude fotais of all your subhoadings

PURCHASE DAY BOOK Keops a complete recond of all your
subheadings. The scarch faciny will enable you 1o L2 B rotal abl
suppdier, of all entries under ong Jubbaadang The PrOQram we
deduct VAT

chases under 11
O, TIOm Qe
I also calculate &

SALES DAY BOOK For all your invostori. This program can be used to prepare
swatements for your chents of outstanding imvolces. The search facility will enablo
you 10 st B total all imvolces 1o ong client. The program wall also calculate VAT
All programs will accept entries up 1o (9999999, 11 will 350 enablé you 1O prépang
accounts for both VAT returns & your accountant. Programs can also be used by
companies nat registered for VAT

16k Prog'nm': secept 150 entried (500

A7k Prograrn coopi $480 anir . £10.75
instructions EQU, ORG (multiple ORGs allowed), DEFE, DEFW st byt
and DEFS: code can be assembled at one location and then re- Speciol 16k Pack including B3 DIOGIAMIE . cuses sasisisrasisssississnsiasssansssed 2500
located; allows alphanumaeric labels of any length; full listings Soecial 32k Pack including all 3 programs £30 00

of assembied code and mnemonics can be output to the
printer; full error trapping with faulty instruction clearly indi-
cated; comments can beé included in the source file

So now there is noneed to be intimidated by machine code -
wilh Ultraviolet and Infrared it's child's play! Buy them from
the machine code specialists - ACS Software

ULTRAVIOLET - £7.50 INFRARED - £6.75

T Foligmerng pehiags armmarng s are availabie 1o cha TEE FXRT 57 £5 50 sach. SAE
Bor Betain  Priced anciste postbge sed pecking 00 UK oderk, overtess Clants
pleass add aGOroDriae pONtage

ACSEMELFR- DIS-ACSEM. ACS CEDUG: PROGETORE: TOOLKT

PAOGMERGE |version 2). TAPEKT

PROGMERGE and TAPEETT waon't muhe & Spactrom ot of wour TEBY bud they wel
iwe [F somae interesding rne (ol tes |

ACSSOFTWARE 7 Licdgett Crascen!
\ RAoungha:
Lecds LSB 1HN

= =)
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QUARTERLY AMNALYSIS for all your Purchase, Sales and Bank Account tomls
[4.75

32k Memory.........£49.95

W o have svallable the new MEMOTECH Ik Memory for usse with our
DrOgrBMmS.

TRANSFORM LTD. For datails send S A.E. 10

41, Kooty Housd, Porchester Mead, Beckenham, Kent.

01-658 1657 Caflers welcome by appointment

I}

Il prices includes VAT Post & F‘a-.'.4.p._'| g




PUT YOUR
MICRO
=== WORK'!

A | YOUR
S ecin it S MACHINE

CONTROL MACHINES, ROBOTS,
FACTORY OR HOME

wiant p:j your MICRO to control 2 machine for you, or
If S0 . 'rll:' HDH r'vl CHLJLGH-IPI_T D CGHVT{EL
(BA @ 250

Have you ever

manage your house?

INTERFACE’ will give you isolat ed channels of OUTPUT
volts] and switch sensing INPUTS.

Available now for connaction 1o PET LUSER, PORT, R5232 and
IEEE488, aliowing expansion up 10 maore than 200 channels
Supplied complete with connecting cables, full data and guaraniaa
from £12.54 per channel. Complete preprogrammed Systems of
individual components available. Writg or phone for details

M D R (INTERFACES) LTD.
Little Bridge House, Dane Hill,
Nr. Haywards Heath, Sussex RH17 7JD.
Telephone: 0825-790294.

THE

BUFFER
MICRO SHOP
(NEXT TO STREATHAM STATION)

NEW SOFTWARE SHOP EXCLUSIVELY FOR

ZX81

PROGRAMS, GAMES, “ADD-ONS”

MOCST 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

TIEen

£

VIC-20 CPU 150.00
! E VIC-20 C2N Cassette 34.00
ATOM BK + 2K Kit 119.00 VIC Printer 187.00
ATOM BK + 2K Assy.  149.00 VIC Floppy Drive 304.00
ATOM BK + 12K Assy. 170.00  VIC Memory Exp. Board 58.00
ATOM 12K + 12K Assy. 199.00 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 Pregrammer’s Aid
Programmer  40.00 Cart. 27.00

Prog. Power Toolbox 2450  VIC Super Exp. High

ATOM Disc Pack 275.00 Res. 27.00
ATOM-BEC ROM 43.00 VIC Machine Code Cart. 27.00
2114L RAM 0.83  vIC Joystick 6.50

*10% off Acorn & Bug-Byte

ATOM Software *10% off VIC Tapes and

Games Cartridges

PERIPHERALS

Printers {Atom or B.B.C.) B.B.C.

MXBOT 290.00 A-B Expansion + Test 90.00
MXB0T/3 299.00 Part Expansion (32K RAM +
MXBOFT/3 340.00 Printer I/face) + Test 46.00
Mx82 330.00 RAM Expansion Kit 26.00
MXB2FT 362.00 Printer Interface Kit 9.83
MX100/3 440.00 Bus Expansion Kit 8.65
GP B0 185.00  Analogue Input Kit 9.90
BBC or ATOM Jumper  15.00  * Please Add 75% V.A. T *
Manitors (B.B.C.) * Orders Over £20 Post Free *
BMC 240.00  * Orders Under £20 Add 50p.
Microvitec 260.00 PC'S‘IEQE -

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, LE2Z 1ND.
Telephone (0533) 549407

We can upgrade

BIB|C|

your Model A
SERVICE CENTRE

OFFICIAL STOCKISTS to Model B
Large range of software in stock
In stock — wide
f_‘éﬂlﬁi STOCKISTS sult““are
|WHE/ L ) (] VIC20:£170incl VAT |
“‘ k - [] ALSO SOME MEMORY
. - 7 PERIPHERALS & SOFTWARE
EA. Few items only-
ﬂﬂh‘*’ RUpT >'° first come, .Fars]; MMW
EPSDN FT/2: ONLY £400 incl VAT
Micro Tantel
Turng your TV into a Prestel
l receiver = ordownload sclitware
form Praztel with your Apple
ONLY E160incl VAT
Alpha Numeric Tantel
ONLY £200 incl VAT
COMPUTER CENTRE LTD
T2 Heath Rd Twickenham Middx TW1 4BW [01-892 T896/01-891 1612)
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LUV I KHUNSEN

the leaders
in ZX games

Scramble

The high-speed arcade
game. Easily the fastest
available. 32 zones,
thrust and altitude
controls. b T

F,'-! 'r...:
ot

Other great ZX programs from Mikro-Gen:
Space Invaders + Breakout « Bomber % Frog
Paxman % Sorcerer's Castle « DeBug (Disassembler/Monitor)

ercsere o e QLY £3,95 EACH

§ eV A e e AT 80 a0

Suppbers of Software to Sinclar

MLS:UB

24 Agar Crescent Brackne!l Beris RE12 28K Tel: Bracknell (0344) 27317

The sole ZX81 agent for the
Arab World is interested in
software, publications,
add-ons, etc.

Don’t miss this opportunity
— ACT NOW!
Send samples of all you have to:

,____.—-—'_' ‘_‘——._

ﬂ“T M

———e -

P.O. Box 147, Jaddah.
<A Saudi Arabia, Tel: 6604212,
A\ Telex 402 276 Autoram S.J.
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BRITAIN'S LARGEST SINGLE

~ MICRO USER GROUP |
BEEBUG =
' THE

INDEPENDENT NATIONAL USER
GROUP FOR THE BBC MICRO

IF YOU OWN A BEC MACHINE, OR HAVE ORDERED ONE. OR ARE
JUST THINKING ABOUT GETTING ONE, THEN YOU NEED BEEBUG.
BEEBUG runs a ragular magazine devoted exclusively to the BRC
Micro (10 issues per year]. Now 36 pages.

Latest news on the BBC project.

What you should know before you order 2 machine

Members' discount scheme on books and hardware.

Mew program listings, regular advice clinic, and hints and tips pages in each
=211

Aprd Issue: 3D Noughts and Crosses, Moon Lander, Ellipse and 3D Surface.
Plus articles on Upgrading to Model B, Making Sounds, and Operating
Svatemn Calls,

May Isswe: Careers, Bomber, Chords, Spiral and more

Plus amicles on Graphics, Writing Games Programs, and Using the
Assembiler.

June Issuwe: Mazetrap, Mini Word Processor, Polygon; plus articles on
Upgrading, The User Port, TV set and Monitor Review, Graphics Part 1,
More Assembiler Hints, Structuring in BBC Basic, plus BBC Bugs.

July issue (36 pages) Invaders and patchwork programs. Fix for BBC
cassotte Bugs, Mode 7 explored, User define Keys, Software reviews, High
ress graphics printout, R54Z3 recebve fix

Membership

6 months £4.90
1 year £8.90

Make cheques to
BEEBUG

and send to
BEEBUG, Dept 4,
374 Wandsworth Rd.,
London, SWE 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 thosd who ane not slready converts, B porhand the closest yel
1o the ultimate all-purpose computer language. It is designed to be fast,
porsbie and goiremedy lemble, A FORTH program consists, largely, af
definitions of new FOATH words, enabling & usér to dovelop a unigue
application orented, vocabulary. It B oven postible 10 alter the syntas
o it your applcation (o just your style of programl

*TAPE & DOCUMENTATION . .
GAMES PACKS 1&2

Pack 1 includes: Space Torpedo, Reverse, M/C Life and more
Pack 2 includes: Robot chase, Nim, Music, Mini Adventure e1c

UTILITIES PACK

Enhance your BASIC Programs with thes s#t of useful machine code
routines,

GAMES PACKS . . . f6 each

UTILITY PACK ... IS
***COMING SOON***

PILOT: the educational language

ALL PRICES INCLUDE VAT & P&P
QUALITY STACKABLE CASSETTES

Uussar Lompuiational
Paraphernalia o,

4
e
11c HERCIES ROAD -

. £10

UXBRIDGE : MIDDLESEX
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MORE MEMORY FOR MICROS !
ook at what we can offer:

ey,

FIAMPAC‘.KS VCS 8K VIC DU ATOM!

| fui'- SINCLAIR ZX81  S8kRAM:+3siots £ 4 4 sakramony £70 :

addupto 20k RAM+168k ROM

'r' A i O;./ | i | I
24 ,FC l"an dable VTJ-H Enf erC DRC fnrpET i
5 4 T:EG: on tﬁpgr:et -E£36 4I{-£ 249, 2k I:f:r'ament;- £S5 64K"“ 280 128K-£13(
; (8 Cr | j _

L5 %

i iu ey
n - b

j’ =4 ‘\\...H_.. )
.';L" . -.-:-.'_a.-.'.'.n -

oo

TF!SBO V.GENIE Ll K‘1D1

'32K add on RAM £46 32K add on RAM £6¢ 1

FOR A FREE BROCHURE, RING LINDA OR
SUE ON SOUTHEND (0702) 613081
FORCREDIT CARD ORDERS, RING JACKIE
OR PAM ON SOUTHEND {071:2}513144

CHEQUES AND P.O.'s TO:

AUDIO-COMPUTI?RS

87 BOURNEMOUTH PARK ROAD,
SOUTHEND ON SEA — ESSEX 5155 EJJ"

b A b - ALL Pmces INCLUDE V.AT. AND Pusmﬁ
256K — axceptmnal low GﬁK + Eprom pragrammer &

b:.yfr cunsumptmn — f44.90 user port — only E?S TELEX 995337 G AUDCOM : |

canwopt ﬂ]e aboue p’:]ruducts for ZX81 to fit your new SpEctruin for ;|u5t £5 Extra. A THADEHAF\'K OF SOLIDISK L'|'|:JI ,':

el s ey TR = e ey £ oS
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Spectrum Software

missiecommander. cotend your oy sganst icaws Y QUR SOFTWARE
WANTED NOW

streaming from the heavens, ca a series of mutlicoloured,
noisey explosions. You must also deal with marauding enemy

WE PAY AUTHORS THE BEST
RATES FOR THE BEST

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
SOFTWARE.

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 fnilh iht

rgEto keep the ball in motion.
PRI

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

EHA.Z‘I;‘ MC$ AND fﬂl:‘BHl.lﬂTnd -

Crazy Race: You are ng around a racing track. How many
cbstacles can you run over before you n:gn

Subhunt: You are a helicopter pilot firing down at submarines,
destroying them before they desiroy you.

PRICE: £5.00

ZX81 — Software

ZX VIDEO GAMES

This atest package of soltware 1o be released must surely be the most amazing
avadabie in the world, It features on one cassotie afl the fast aCion maching
code gemes that other companies would sell for £5.00 each, but we ane able 10
htln&“ you alf the folicwang Maching Code Arcaco games for that prece. Not only

excellent value for money but they aie of the finett quality avaslable Tos
the ZX81. DXVG contains:

UFO BOMBER

ZX BUSINESS SYSTEM

Now installed in many businesses, comes with PURCHASE, SALES LEDGER
for 100+ entries per week, does daybook anabvas, VAT incl. ane! éxcl., totals,
pasEword protection rhany more excelignt features. You also geta STOCK
CONTROL. MAIL LIST and PHONEBOOE,. Eawy to use, desigred oo everyday
small businesses. Inchudes nstructon book and tape. £17.00 incl. VAT.
And does the job of systems costing hundrsds of pounds

16K PACK 123

You are on a Mason 0 déstroy enemy fuel pumps and installations, esghit
mmﬂfﬂml'!w caves, fuel dumps and over rocky bunar
terrawn, You drop smart bombs and can straffe with your gun that fres
streaming Laser chelts. This game s completely addictive, 3nd gives you on
screen and Hi scones.

Pack 1, 2 & 3 include all of:

AIR TRAFFIC CONTROL: Animated radar screen of
must bring planes into Wnd; INVADERS SELFPLAY; PHONEBOD © — kup
frignds” and refatives numbers on cassette. COMPUTER DATING, wio will it

busy airport shown. You

SPACE INVADERS

Thes = A0t Guf “'vermidn”, the is just Bke the real thing, with four types of
crawling invaders, defences that crumble as they are hit, UFD's for exua
scores, Dnscreen scoring and Hi scores. This gama is bedliant!

GALAXIANS

Wave alter wavi of sweeping ivaders drop thew bomba ol you. Your only
hope & to dodge and desiroy them. This i a most addictve game, and we
guatantee that thes game will make your ZXB1 really come 1o ife,

This game pack contains some other exciting maching code games, but you'll
have 10 get 3 copy to find out what they arel

W absolutely guarantes that thes will be the beat value pack of wdeo games
softwane you have ever had, for quantity and quakty. To make sure, just ask
someond wh has had this pack, enguite at your local computer shop, Or send
ofi for it 10 us

NEW SHOWROOM NOW OPEN

&%), HYDE RD. GORTON. MANCHESTER,

MAIL ORDER DEFT TO CONTROL TECHNOLDGY
¥, GLOUCESTER RD, GEE CROSS, HYDE,
I'.:HESHIR! !K‘H SJE.

ALL F‘HICES IHCLI.IDE ‘HI'AT AND P&P.

pi-:h for you lnd those sround you for 8 laugh. ADVENTURE ATLANTIC: you
becoma fich or marooned forever. BREAKOUT: SQUASH:
LA.HGUAJG'E THAHELATDR translates any European language 10 any r."".rnr
COMPUTAPUNT: predict horse races and football pools with J.ou
INDISCO, wideo roadracer. DRAUGHTS compluiter " Imgt
BATI'LE‘SHFPS nautical naval battie at home. MASTERMIND: brain teaser.
soe if you can beat a microelectroic mend.
THIS MASSIVE PACK OF SOFTWARE IS ONLY £5.00

0

Please send me as soon as possible the following:
£

a

| enclose a Cheque/P.0. for the total
NAME

ADDRESS

 POSTCODE____

o

s

r
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