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Vic software

Mike Grace looks at a
sélection of Vie software
including Vicgammon,
Mind Twisters and Pixel
Power. See page 12,

Acorn

David Kelly talks to Chris
Curry of Acorn about the
future of the BEC and
Electron micros on page
11.

Dragon games

Keith and Steven Brain
explain how to write vour
own games for the Dragon
32. First in a new series
which starts on page 33.

B8BC voltmeter

Peter Donn presents a
short routine for using an
analogue to digital
converter as a voltmeter.
aee page 27.

STAR

Foxbat on ZX
Spectrum by
A Howes.
See page 8.

GAME

POPULAR

News Desk

TSR

DUNGEONS
& DRAGONS

FANTASY ADVENTURE GAME

MAKERS of traditional board
games are beginning to take
action against companies pro-
ducing computer versions of
their games without permis-
S101.

Until now board games rep-
resented an ideal target for
software houses. Conversion
of a board game to a computer
s comparatively straightfor-

Computer Swap

01-930 3266

Free readers entries to buy
or sell a computer,

Ring 01-930 3266 and give
us the details.

VIDEO GENIE MODEL 3003, 18K
Ram + bulll-in casselle recordear,
brand new, £E180. Tel: 01-458 58786,

VIiC, CZN cassette. BK axpansion, lons
of software, joystick, complete sal Vic
computar magazines, £220 ono. Tel
0792 BB4001 after 4 pm

COMMODORE PET 2001, BK new
Rom, 2 manuals and softwars <+ sound
box, £200. Tel: 0703 449673,

MODEL 3 TANDY, 48K 2 disk, 3
months old, swap lor Model | Lavel 2,
plus cash or sall, £1.500 ovno. Tl
01-572 2817

COMPUTER CHESS. Sensory Chal-
lenger 9 module syslem, lates! model,
unwanted gift. Worth £150, sell £125.
Tal: (0843) 582435 (evenings),

DRAGON 32, two months old + Ghost
Attack cartridge + lour games casset-
te, 2 joysticks, £195. Tel: 01-584 2837.

ATARI 400, Basic cartridge. recorder,
joystick, manuals, under guaraniee, 2
months old, £250. Conner, Tel: 01-883
3420,

SHARP D.C. 1500 + BK Ram -+
A-colour printer/plottar. Hardly uSed,
E279. Tal: 01-464 0B45.

Micro game
makers warned

ward and in many cases the
name of the game i1s already
estiblished  making the com-
puter version easier to sell,
But with unauthorised ver-
sions of well-known board
games proliferating a number
of companies are trymg to
protect their trademarked
games.
Continued on page 5, col 1

Atari 400

price cut
- again

IN A renewed bid to get sales
of Atarn home computers mov-
ing in the UK, the company
has again revised its pricing.

The Atari 400) machine com-
es down another £30 to
£159.99. With the Basic Prog-
rammer Kit at £39.95, this now
puts the combined cost under
the £200 barrier.

The price of the Atan 800
will stay at £399.95, but will be
sold with an increased Ram
capacity. The machine will
have 48K Ram as standard
rather than the 16K previously
offered.

Both of these changes come
into force on March 1.

Meanwhile, the American
parent company, Warner
Communications, has

announced gloomy forth-
quarter results. Income from
Warner's Consumer Electro-
nics Division — which includes
Atani US — collapsed from
$136.5m for the 1981 Chrnst-
mas period 1o only $1.2m last
year. This decline was due,

Continued on page 5, col 1
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ORIC 1

CASSETTE LEADS f,f"

WITH MOTOR CONTROL | |
DIN o DIN or I\_ -
DIN to JACKS e
£2.50 T~
Cvdars to:

Ciares, 222 Townfields Road,
Winghard, Chaghire CWT 4A%

Tal: Winsiond 51374

ITT 2020, 48K + green VDU and single
disc unil + manuals and books eic,
fully compatible with Apple Il, £500
Ring Guildiord 68585 (avanings)

VIDEDO GENIE 16K RAM, 5 months
old, + programmes, £150. Southand
(072) 231926.

Continued on page 34

TEXAS
TI 99/4A /
CASSETTE LEADS (|
£4.95 ||

INCLUDING POST
AND PACKING

oingle Fecondar onty

Chdads o

Cilarea, 222 Townhaids Road,

wWinalord, Cheghire CWT d4AX
E Tal: Winsiosd 51374

DRAGON 32 or TANDY TRE-80 Colowr? Lots
ol programs — lols of wsslul higls and
imiorrmsation EVERY single smonth in “RAIN-
BOW", an exciting new 200-page magazine
from LSA, Send £1.95 (plus torge S6p 508
for sample [stus W ELMAN ELECTRONICS
(Depl. PCW), FREEFOST, 11 Bury New
foad, Prestwich, Manchesier M25 GLE or
ielephane DE1-T98 TET3 (24-hour servica).

* x BRITAIN'S HOME COMPUTER WEEKLY * *




THE COBRA

~£2685 N

Why pay more when you can use
your Sinclair*to tie into a
mainframe and/or networks with
the COBRA RS 232
COMMUNICATION INTERFACE.

i o
o et wuns o 3000

uitable for use with Sinclair ZX8l or Spectrum
(Specify when ordering) |

COBRA Technology Ltd., 378 Caledonian Rd., Islington, LondonN11DR
Manufacturers of Quality Micro Technology Peripherals
POPULAR COMPUTING WEEKLY

: : SEE US AT STAND
213 AND 214
at the
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News 5

Virgin software.

Letters I
Hungry Horace flaw.

Foxbat 8
A new game for Spectrum by A Howes.

Street Life 11
David Kelly talks to Acom's Chris Curry.

Reviews 12
Mike Grace looks at another selection

| of Vic software.

Open Forum 15

Seven pages of your programs.
BBC in education 27
BBC voltmeter by Peter Donn.
Programming 29
ZXB81 copycat by Nick Godwin.
Spectrum 3

Calculating screen addresses.

Dragon 32
Dragon dictionary by David Lawrence.
Dragon games 33
How to write your own games.

Peek & Poke 38
Your questions answered.

Competitions 39
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B This Week

Puzzle, Top 10, Ziggurat, Losers.

Please tick ralevant box

| enclose my cheque {o Popular Computing Weekly for

A

Editorial

A number of parallels have been
drawn between the music business
and the burgeoning software industry.

Both records and software tapes
have their own Top 10 charts. Packag-
ing and marketing “hype"” is playing
an increasingly important role in both
fields. Individual programmers, while
they have yet to attain the status of
rock stars, are becoming personalities
in their own right.

The two industries have moved
even closer together with the
announcement that Virgin Records
has set up a subsidiary, Virgin Games
Ltd, to produce and market its own
software in the UK. Virgin boss
Richard Branson has already re-
cruited Nick Alexander from Thorn/
EMI to head up the new enterprise.

The prospect of computer software
being sold through record shops is
increasing, particularly in view of the
decision by stores such as W H Smith,
John Lewis and Laskys, to stock
software for the popular micros.

It remains to be seen whether or not
other music publishers will follow Vir-
gin's lead. Certainly a number of
traditional book publishers are looking
closely at the software market.

In the words of a best-selling pop
record of recent vintage "It ain't what
you do, it's the way that you do it".

Next Thursday

Who will be first to complete The Hok
bit? Find out next week as we start
new competition for all Hobbit players.

Also next week, the start of a new
series devoted to Adventure players —
Tony Bridge's Adventure Corner. Other
features next week include Romeo and
Juliet, a mathematical adventure game
for the 16K ZXB1.

.r-———_——_———_———_—_———_—_-1

Subscribe to
Popular Computing Weekly

| would like o subscribe to Popular Computing Weekly,
Fiease start my subscriplion fromthe .. ...

UK Addresses. [] 26 issues al £9.98 [ 52 issues al £19.95
Ovarseas Addresses: [ 26 issues at £18.70 [ 52 issues al £37.40

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii I

PEPEEET A e I LPEN T TRy PP RN TP ET o

Whitcomb Street, London WC2 THF.

our bes -':5-;:'_ I Please send this form, and cheque, to Popular Computing Weekly, Subseription Dept., Hobhouse Court, 19 |

L—u—-—l—.__—_—_—-——-——_——————J
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l: Four of the top Spectrum and ZX81 games from Popular Computing
) Weekly on sale on one cassette al a special price of only £4.45 Inc p&p.

v Laserchase, by Simon Lane. This top game for the 16K Spectrum now
i has the added feature of a Bomb facility.

Y] Kong's Revenge, by Jonathan Flinl. This Kong game for the 18K
:+ Spectrum is one of the bes! you will see.

A Robot Control, by Simon Lane. This 16K game for the ZXB1 uses
:: machine code roulines (o make your flight from the robots aven more
f| deadly,

:1- Alien Attack, by Jet! Naylor. This machine code Space Invaders type
® program fits inlo 1K on the ZX81,

A You will not find better value for money Spactrum and ZXB1 software
M] Order now from:

) Popular Computing Weekly, Hobhouse Court

h 19 Whitcomb Street, London WC2 7HF

:. F‘Iﬂ-ﬂ._sﬂ make cheques/postal orders for E4.45 payable lo Sunshine
fd  Publications. We can normally deliver within four lo five days.
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From Scotland s

-Z)(' Spectru?,VIC
rb

The Quest

(4BK — Spectrum: Dragon 32)
({One of the
games currently available). Fight your
way into the depths of the complex in
wour Qoest for the Holy Grail., Discover

Make
graund labarynt

WOl

most exciting adventure

Fn[u:untur L]

Treasure and
Gold and Precious stones, buy weapons route 50 1hat v
and Magic wares from a trader. Barnle
with one of the many Monsters. Up to
150Q locations may be searched in the
COyrse of a game, Full sound effects and

Only E5,00 .

sound effects
Only £5.00
NEW! 3-D Ma

save game facility.
Star Trek

16K — Spectrum; BK — VIC 20; Dragon 32)
save the Galaxy Trom the Klingons using

. phoaton

short-range

Exciting 3-Dim

Migke Your Way

voursell with
But
always an the sar
-Dnly £5.00

BTHINT &

B

your rapcl-fire phasers and BATE

forpedos. Automatic BCan,
Galaxy map and Star-bases.
Full effects and
difficuliy! Only £5,00

ALL ORDERS DESPATCHED BY RETURN

Pleasa Supply

souna 1y levels oOf

Specirum

i el

| anclose a Chagua®™0 for £

Mama......

Ao s The Cuest (£5.00) =

3
: s il I PO s e Ok s e ]
Al prices neluda P & P and VAT

IMPALT SOFTWARE

70 Radlord Avenis
EDINBURGH EH13 DEW
TEL: 031-441 4257

Orb (E5.00)

Star Trek (£5.00)

Pigasa stale maching bpa.......

v Tl ] ke

e o o e e ] ]

(48K — Spectrum; 16K — VIC 20; Dragon 32)

Way

dreaded Orb, which you must destroy,

(4BK — Spectrum; Dragon 32)
Search lor the 3 fabulous treasures,

ihi

Starfighter (£5.00)

Games Pack (E5.00) O

SIR COMPUTERS LTD
(CARDIFF)

AGENTS FOR ACORN,
BBC AND TORCH COMPUTERS

BBC microcomputers
Model B available with 1.2 OS
Model B with disc interface
Single 100K disc drive Price £249
Dual 2 x 100K disc drive Price £389
(The disc manual and utilities disc are both included)
Disc interface for BBC micro Price (Kit) £95
(Fitted) £110
Price £90
Schools etc are invited to apply for quotations on BBC
Econet. Please telephone for up-to-date information on
Prestel, Teletexl, Speech-synthesis, second processors,

elc. N

Wordwise Rom (£46) and Series 1 Operating System
(£13.50). Usual range of printers and monitors available

plus comprehensive stock of BBC software.

Price £399
Price £509

Upgrade model Ato B

Torch computers

ZB0 disc pack for the BBC micro (EB95)

Torch CF240 (£2,795 ex VAT)

A few Jupiter Aces left (£89.95)

Delivery by Interlink of any of the above items £10. Unless
otherwise staled, all prices include VAT,

SIR COMPUTERS LTD, 91 WHITEHEAD ROAD
CARDIFF (Tel: 0222 21341)
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Capital comes quality software for the

& now also Dragon 32

Star fighter
(16K — Spectrum)
all .j'r,:n._m, fall-colour, graphic mach ine-
code, Space-battle withe devastating
explosions. On screen scoring and high
score kept. The longer you survive the
more difficult i1 beacomies, Only ES.00 |r f
Games Pack (Unexpanded VIC 20)
Alien * Road Race *
The lsland * Ponloon
Only ES.00

20

through the under

h in your search for the
cliscover

oy Monsters,

Iry (o reméembEr your
U can get out again, Full

and save game fTacility.
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Trademark wamlng

Continued from page 1, col 3

TSR Hobbies has recently
taken a full-page advertise-
ment in a monthly magazine
warning against producing un-
licenced versions of its game
Dungeons and Dragons. The
announcement was intended
as “formal notification to any-
one using or intending to use
any or all of TSR's trademarks
that action will be taken
against anyone who infringes
these marks.”

Dungeons and Dragons 15
registered world-wide as a
trademark and only one com-
pany — Mattel — holds a
licence to produce video
games using the name.

TSR General Manager Tom
Kirby explained **“We have had
sufficient troubles now to jus-
tify placing the advertisement
— but so far most of the
actions we have had to take
have arisen as a result of ignor-
ance by the infringing party. It
has always been a gquestion of
drawing people’s attention to
the fact that Dungeons and
Dragons is a trademark.

“We are hoping that the
advert will serve to explain our
position and prevent us from
having to take any legal action
in the future” he added. Such
a public announcement creat-
ing awareness of the TSR
trademark could also make
any future legal action by TSR
easier.

Waddingtons also 1s becom-
ing concerned about the use of

Atari.

Continued from page 1, col 4
according to Chairman Steven
Ross, to substantially lower
profits from video games car-
tridges and losses from its
coin-operated games opera-
tion. He explained that Atan
wis experiencing “‘an intensity
of competition never before
encountered.

“In a business where hits
have become very important,
Atan’s new cartnidge releases
were disappointing relative to
expectations,”’ he saud.

Added to Atani’s difficul-
ties, the US announcement of
the new top-of-the-range com-
puter, the 1200XL, has re-
ceived mixed responses. Crn-
tics of the machine claim that
the 1200XL does not represent
a significant advance over the
present 800 system.

its names without permission.
Managing director Andrew
Lauder has no plans to licence
any Waddingion games and is
on record as saying that he
considers video games to be
‘anti-social’.

Various computer versions
of its board game Monopoly
have appeared but in each case
Waddingtons has discouraged
the participants from using the
word “Monopoly™,

“We do not mind people
having fun adapting our games
for use on their home compu-
ter” said Lauder “but anyone
wanting to base video games
on any of our products for
commercial purposes should
be warned that the games and
names are protected by copy-
n'ght and trademark registra-
tion"™

pr-::[‘:-lem is that even suc-
cessful trademark actions have
only resulted in a marginal
change in the title of the com-
puter game. To make matters
worse, in the US a Californian
appeals court has ruled that
the name “Monopoly' had be-
come too commonplace to be
protected under trademark
law. The Supreme Court is
currently deciding whether to
overthrow that ruling.

Dot-matrix printer
from Epson

EPSON has expanded its
range of printers with a low-
cost dot-matrix model — the
RXS0.

Capable of printing at 100
characters per second, the
tractor-fed bi-directional prin-
ter has 8K Rom on-board and
can handle two full Ascii type
sels. Six printing sizes are
possible. It is ftted with a
Centronics interface as stan-
dard and an IEEE or R§232
interface will be available as
an option. A friction-fed ver-
sion of the machine is also
planned — the RX-80FT,

Although no price has been
fixed yvet. Epson’s Bob Stead
expects the RX-80 to sell for
around £3(0),

01-930 3271

NEC launches home

computer in US

NEC has announced a new
home computer in the US —
the PC-6000 which will sell
over there for around £350.

Alan West, NEC's UK
marketing manager said: “We
are actively looking at it —
there is every possibility we
will launch it in Britain this
year."

The PC-6000, based on
NEC's own PD780C-1 ZR0
compatible chip, has a full-size
keyboard, 16K Rom (expandi-
ble to 32K)., 16K Ram (ex-
pandible to 32K), and runs the
N60 version of Microsoft
Basic. It has nine colours, and
four sound channels — three
music, one noise. The sound
function has an eight-octave
range with variable volume, 1t
is possible to play chords, and
there are a number of pre-

defined sound effects.

The PC-6000 i1s fitted with
cassette interface. Centronics
printer interface, two general
purpose parallel ports — for
joysticks or a digitiser anmit —
tv output, composite video
output, loudspeaker output
and an external bus for Rom
or Ram expansion.

Mini-floppy disc drives,
RS5232 communications inter-
face and 2K, 4K and BK ex-
pansion options are available.
So far in the US there are
more than 50 Rom-based
games cartridges on sale for
the machine.

“We see the PC-60(0 at the
Atari rather than the Spec-
trum end of the market — f it
goes on sale in the UK it will
have a price around £400."
explained Alan West,

Nick Alexander and Richard Branson, of Virgin.

Virgin empire moves to take
in home computers

THE VIRGIN Group of Com-
panies is expanding its record,
film and book empire into
the video games market,

A new subsidiary company
has been set up — Virgin
Games — to develop games
software for the Atari, BBC,
Vic20 and Commodore 64,
Dragon. Oric 1, Sinclair Spec-
trum and TI 99/4 A machines.

“In software programming,
as with the record business,
the UK has more talent than
anywhere else and we will
set up an operation to tap that
talent,” said Virgin Chairman
Richard Branson. “'In so doing
we intend to take on the

American market at 1ts own
game.”

Nick Alexander has been
recruited to organise the new
company., Having been
miirketing manager of HMV
Record Stores, Alexander
went on to mastermind the
launch last year of Thorn
EMI's range of home compu-
ter software.

“We will bring new, aggres-
sive, professional marketing
and merchandising techmques
to an industry that has yet to
use them n its growth from
the mail-order columns and
mto the high street,” he com-
mented,

24 FEBRUARY-2 MARCH 1983
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COMPUSENSE LTD

Computer Systems Consultants

286D Green Lanes, PO Box 169
Palmers Green, London N13 5TN

Tel: 01-882 0681  01-882 6939
DRAGON and TANDY COLOUR Software

Micro General would like to give you
a piece of their mind -free!

SR

With the vast array of "cut price offers” or "special deals™ buving a
Micro computer is becoming a real headache. You can now buy a Micro
computer oft the shelf aimost anywhere. It's when you get home that your
troubles can start- which cassette, which printer should | buy? Can |
connect up my Hi Fi to the Oric 1.- And 50 on.

We at Micro General do not just sall boxes
off the shelf. As Computer Englnesars (not

pressure salesmen) let us tell you why the 1. DEMOM Maching Code Monitor COLOUR DRAGON cartridge — £18.95
ORIC 1 is the nght product at the ﬂﬂhl price. A pomplele system for enleding mAachne cOde programs, as meiewed B Popular
BUY FROM US FOR PEACE OF MIND Computing Weskly Yol 2 No. 4 — “easy D use 8 usehsl ool reasonably
priced
Mow — For Tardy Colour Owners as Wedl!
P, DECODE Machine Code COLOUR DAAGON cariridge — £18.40

This carridge could save you a small fortune! DECODE coverts TANDY COLOUR
BASIC Programs to DRAGON BASIC and vice versa. Just load a TANDY tape on
vour DRAGOM, or a DRAGON tape on your TANDY, and run DECODE o cover the
program info the other BASIC! (Prove it warks — convert it back again®) Now all you
COLOUR COMPUTER owners can lake advaniage of all that iovely DRAGON
aoftwans!
Introdisciony price

3. SPACE RACE Machine Code COLOUR/DRAGON earridge — E18.95

cassefle — £7.95

Action packed arcade game, Chase around (he irack dastroyng hordes of Bheans —
watch out lor the mings, Uses keyboard or Joysticks. 15 skill levels, high resalubon
graphics, sound. Addictiva!

4, C-TREK BASIC COLOUR/DRAGOM casaatis — £7.9%5
Super space adventure game, graphics and sound, destroy the Kingons before
they get you. Real ime operation (no Bme for {eal)

o T 5. DESERT GOLF BASIC COLOURDRAGON causetle — £7.95
gt gl i High resalution dispiay and good sound effects
® 200 row s 240 col High Aes & PIRATES AHOY BASIC COLOUR'DRAGON casselte — £7.85
B B0 wsdr definabie chadracier An advaniure game. Cokve ha puzzies 1o find all the reasura — abrsaibing
& B OCTAVES of rgal sound phus He-Fi outp =
& Takiai i Virsaiata comparable graphics 7. POKER BASIC COLOUR/DRAGON cassetle — £7.95
® Cenronics prnier intednce & casseiie port Fas! action, excelient graphics and sound, machine code assisied lor spaed!
Pt bt oo B, VALLEY BASIC COLOUR/DRAGON cassette — £7.95
A really good version of this adventure game with axcelent graphiis
ALWAYS call for the bes] possible price BODKS
Y Access Vea Laventha — BB09 Assambly Programming £12.10
oy 050

(Dept PC24) B The Binchwoods,
Tikehwrst, Reading, RG3 SUH Tel 0734 25226

Authorised Distributors for Spectral Inc, USA, TSC Ine USA, CSC Inc USA
Introdisciory oller — any three BASIC games lor £19.95
Ordar by ACCESS/VISA or cheque, by telephone or post 24 hr mnawarphons Senice
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The affordable FORTH

Forth: A full implementation of this very fast running
language. ldeal for writing fast moving arcade lype

|

SOES’ 4
7,

games. Allows the full colour and sound facilities of the [19.95
Spectrum to be used. Future Microdrive enhance-
ments will be made available. 48K Spectrum only. |

%‘QW

Chess 1.4: 10 levels m/c. Graphic screen display. 16K
ZX81 only. 8.95

i
— ‘
L
Invaders: Very fast m/c action. Includes mystery ship
and increasingly difficult screens, 16K ZXB1 only. 4 45

o
Mazeman: A fast action m/c game that repro-
duces the spirit of the original. The Spectrum
varsion includes excellent graphics and sound. 15 =~
16K ZXB1 and 16/48K Spectrum.

Adventure 1: Based on the original game by

Crowther, this game was the stari of the X1

Adventure craze. Reviewed Sinclair User.|ss.2.

Features save game routine as the game can | 8.95| | 9.95
~ Herally take months to complete. 16K ZX81 and

48K Spectrum.

ABERSOFT

7 MAES AFALLEN, BOW ST, DYFED,SY24 SBA
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LETTERS

Communicating
telepathically

Ihuy your magazine regularly
and find it excellent value
for money. However, | own a
BBC and my school will short-
ly be buying its own BBC.

| wonder why the BBC com-
puter seems to be the poor
relation in comparison with
the others. As Spectrum and
Dragon have their own page,
why not the BBC. My Local
Education Authority only re-
commends the BBC. not the
others.

So come on Popular Com-
puting Weekly, lets have more

for the Beeb.
R A Smith

Headmaster

Blue Bell Junior School
Gordon Road
Nottingham NG3 2LE

You will be glad that we have
just started a special page for
the BBC computer. The main
emphasis will be on the use of
the BBC in schools — 50 we are
hoping that all of you BBC
owners will start sending in
spme programs which you have
developed in or for school or
which are in some way relevant
to the use of the BBC computer
in education. Start wriling,

Dragooned into
glory

ther Dragon tamers may

be interested to learn that
there is a set of 32 inverse
(green on black) characters
which do not seem to be ac-
cessible from the keyboard
either with Shift O or via
ChrS. These are the inverse
numerals and most of the sym-
bols. which could be useful
when designing headings for
titles.

The characters are ASCII 32
to 63, and the Dragon Chr$
function interprets them as
non-inverted. They can,
however, be Poked to the
screen memory positions 1024-
1535 (which correspond to
print positions 0-511), quite
easily.

The following short pro-
gram will reveal them in all
their glory.

10 FOR N = 1 TO 16: PRINT: NEXT
20 FORN =0TO255

30 PRINT CHRS(N);

40 NEXT

50 FORN = 0TO 255

60 POKE 1024+N.N

70 NEXT

80 GOTO B0

(Line 10 is merely to ensure
that the cursor is at the bottom
of the screen.)

Incidentally, for those in-
terested in the graphics capa-
bilities of the beast, much use-
ful information is to be found
in Color Computer Graphics
by William Barden Jr, pub-
lished by Tandy.

I I Robertson
& Russell Way
Wootton
Bedford

Clocking up on
Hungry Horace

I was very interested to read
the letter from David Pount-
ney concerning Hungry
Horace. 1, and my two chil-
dren, also quickly became
addicted to the game. Howey-
er, my 9%2-year-old daughter,
after less than two weeks, disc-
overed the flaw in the game,
and so far has a very blasé
score of over 97,650 or there-
abouts; it changes from day to
day! My son has also “clock-
ed” over 70,000, whilst I,
needless to say, am still “nail-
biting” my way to 3,000!
Despite the “head” start
they now have, my children
are still playing the game, but
are now more interested in
how many “Parkys™ they can
dodge in any one section of the
park.
Derek Brennan
Haibre
40 Stonebridge Way
St Anne’s Park
Faversham

Kent
Disservice of
bad manuals

ust to add a little more

weight to the many thanks
that you have already received
for the page devoted to the
Dragon. With the features this
machine has to offer, at the
price, it has to become a very
popular computer,

My only complaint 15 with
the pathetic manual supplied
with the Dragon. Many of the
examples will not run because
of errors.

Manufacturers just do not
seem to understand the im-
portance of the manual. Peo-
ple of all ages are pgetting
interested in computers. In
many cases, the quality of the
manual will decide the com-
puter they buy.

I firmly believe that hun-
dreds of people will buy these
machines and be quite unable
to use them. With a lot of
patience it is possible to sort
things out to a certain extent,
but it takes a lot of head-
beating and trauma.

The ZX81 Learning Labis a
treasure and makes the sup-
plied manual appear incom-
prehensible by comparison.
The book is not much bigger
than the manual, but 1t 1s
written in a manner that seems
to want to make things clear,
instead of turning a simple
explanation into a puzzle,

Let's hope your magazine
gets bigger. Put up the price if
you will, but let’s have more.

W Slater

44 Hope Street
Brampton
Chesterfield
Derbyshire S40 1DG

There is. a

- happy land

Iam a regular subscriber to
your magazine. Although 1
find it very good 1 am fed up
with opening the pages and
finding nothing but ZX81,
Spectrum and Vic20 prog-
rams. Surely the market 1s
already flooded with programs
for these machines so how
about some for the poor old
Dragon 32.

S Rea

18 Bursledon Close

Felpham

Bognor Regis

W Sussex PO22 SHP

Owners of all of the popular

home computers regularly

write to us and complain that

we only seem to publish prog-

rams for all the popular home

computers, except theirs. The
grass is always greener . . .

Roll up and

have a shot

Ynu have done it, you have
actually published a prog-
ram for the Atari 800 (Popular
Computing Weekly, Vol 2 No
4). 1 have every magazine of
yours right from day one, as |
used to have a Vic20.

Since 1 have now changed
my computer to an Atari 800, 1
was pondering on the thought
of cancelling my copies of
Popular Computing Weekly
(what a crime) — until a few

issues back you promised to
start printing Atari programs.
I now intend on keeping my
order of one of the best mags
out for computer addicts like
myself. Keep up the good
work.

PS Congratulations to G C
Roberts for the Maze prog-
ram. It was very good and uses
the Atari sound and graphics
capabilities very well.

N Scott

110 Coventry Road

Bulkington

Nr Nuneaton

I am glad you liked the prog-

ram. Unfortunately, we are

still being sent very few Atari

programs. So come on all you

Atari owners, don't be shy. If

you have a program that you

think is worthy of publication,
send it in.

Sense on
royalties

n following the debate on

the “Software Houses vs
Software Libraries’, the
answer seems amazingly clear.
Just come to some agreement
on reasonable rovalties.

It is more than obvious that
libraries are so popular be-
cause renting is cheaper than
buying. Also, in consequence
of this, the libraries need to be
bulk buyers of programs and
so are a market to be consi-
dered.

Do not forget either that
not everyvone is rolling in
money. Where someone may
have the money to rent a tape
does not automatically mean
he will have the money to buy
it instead.

Finally, experience has
taught me that if a fairly ex-
pensive program 15 concerned,
it pays to borrow it for a short
time to test it. This is better
than risking say £5 on some-
thing that may prove totally
useless to you,

PS Let’s find a compromise
now, before everyone begins
to suffer.

David Ward

45 Hibernia Point
Wolvercott Road
London

Coming to an agreemeni on
royalties is easier said than
done. However, we hope that
we have provided a lead by
refusing to accept advertise-
ments from software libraries
that hire out tapes without the
publishers’ permission.
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oxbat is a fast moving graphics game

for the 48K Spectrum. The object of the
game is to fly your plane as low as
possible over the mountainous terrain
which rolls across the screen. The lower
you fly, the more points you accumulate —
but watch out for trees and steeply rising
cliffs. My high score is 2828, but | am sure
it is possible to do better.

The mountains are moved across the
screen by machine code. The height of the
mountains is controlled by the data stored
in lines 1000-2000. The user defined
graphics for the planes and trees are
contained in lines 2010-2020.

Foxbat

A new game for Spectrum by A Howes

The In statement has been used instead
of Inkey$ as this allows two keys to be
read at the same time.

The control keys are Z (left), X (right), P
(up) and L (down).

First enter the main program, then type:
Save "Firefox” Line 1
New

MNext, type in program two and Run it.
The machine code should then be entered
byte by byte. This should be saved direclly
after the main program, which will load it
automatically. ]
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12 PRAPER GB: IMNK 7T: CLS -
2 CLEAR 65099: LET s5s5=0:
““CODE 65100
3 GO TO =200a
s LE; ?=HE LET fx=0
= L =i : =
5 LET hia: LET bu=90: LET bx=0

BEORDE
oA

- 18 FOR n=168 TO 21: PRINT AT n.
LET x=319@0: LET

[l L IHH '5- (1]

B; PAPER 5. K casis AN et 3
LET F=0: =

EE PRINT AT 21,11; INK 0: gng;

a 5: "FIREFOX":;AT 19,11;"SCORE "“J

5

17 .11; "HI SCORE ",;ss

aEE FOR z=1 TO 289

120 READ N

130 EE#E uzigaan

135 5 = 3

138 PRINT Pngsn 5;: INK 1;AT 18,
17.s

=USR .65100@
%EE tE¥ l=y+t:H 401B0=253) - (IN
254
EI:EEEET w=xX+ (IN 85278=251) -(IN
78=253)

BEE? IF x <@ THEN LET x=0

i68 IF <@ THEN LET u4=08

189 IF ATTR (u,.X) (>7 DR ATTR 4
. %+1) ¢>7 THEN LET k=1: FOR n=1 T
O 208: LET k==k: BEEP .1S.n#¥k: NE
¥XT n: GO TO 3000

i?g PRINT WT u.X; INK 7; BRIGHT

152 IF n=7 THEN PRINT INK 4;AT
A6-n,31; "4

173 FOR d=1 TO 2: NEXT d

124 PRINT RT W,x;*" “

175 NEXT z

18@ PRINT AT 18.,8; "MISSION COMP
LETE": GD TO 3008

219 RESTORE GO TO i1@ee

1“““ DH’TH 1;1; 1;1}1;1_‘1.}1;151_‘1“
1 1 1’1 1 1;1,1’2‘3 'dl E;E ? E 9
16.411.312.13.14.153.15.11.106.5.5. 45
9.8.9,9.9
ieie DATA 9.9.9.9.9.9.9.9.10.10.
22.11,19,9.8,72.6.5.5,.5,2,3.495,1
;2;3,4,5,5,7£ﬂ B
1920 DATA 7.6,5,4,.3.2,1,21,1,1,4,
1.IE,lE..lE-‘E-‘E!“a:d"-.d“llafs'.:a'lE"s'l‘"l".
EJEJE,E,E,gﬂg,$,§,EJE¢EJEfE,¢ﬂE,
E‘ ElE o & o &
1630 DATA 9.9.9.9.9,9.9,.10,11,13
15,14,15.15,15,15,14,14,15.15,1
5795.14,311,14,121.9,72.5 3.,4.5.86.7
1042 DATA ©.11.13,.15.16.16,186.15
. 14.14,14.14.,14.14,14,.14,16,16.1
1112_111;9;?_}%;3;1,&13333; IEJE_.-E.I-
i@se DATA B,6.4,.2,.2.1.1.1.1.1.1.
1.1.3.9,12.14.16. 1818 16 16 15",
15, 18,15.158.,15,15,186,15,15,16.15
15.15,153,158.18,14.15,15,18.5. 8.
gJ?,‘EJ"JEJ‘uJé.ﬁ14#1.!14-1.11.-33.13.; ,,IE+1
1h?ﬂ DHTH 1.1 1.i 1; 1_1 1.! 1_I- 1_i 1; 1.- 141 L]
i_- i,;%‘l- 14' 1_| 1_1 1_| 1_1 1.1. 1_1. 1.'1.1-1.!-1+-1.1-1:|.
2006 RESTORE 2000
2019 DATA BIN P00Q1000.BIN 200@1

202,.BIN @221110@.BIN @01111 BT
N P9111110,BIN ©1111111.BIN 6118
1011 .BIN 28 T
READ r: POKE USSR “"&“#n.r: HNEXT

n
2015 DATA BIN

&
1iumuaﬁnzu 11il1ieea

2
a@2leed: FOR n=8 TE
BEIN O2022.B E

I
BIN 111%

1
3

"BIN Q0811111 .BIN 00000111 ,.BIN ©

56®1111: FOR n=@ TO 7: READ r: F

OKE“USR "w"+n,.r: HNEXT n

2216 DATA BIN ©,BIN 0000 ,BIN 90.

BIN ©,BIN 11110000 ,BIN 11111160,

BIN 11111111.BIN G0@®: FOR n=@ T

0 7: READ r: POKE USR “s"+n.r: M

EXT n

2020 RESTORE

2825 CLS

S@3@ PRINT AT S5.12; "FIREFOX";RAT

21.,8;" AR.HOwes "™ &

2040 INPUT "Start 7",s5%

S@S@ GO TO 4

3800 RESTORE : INPUT ("You score

o ""ﬂ_: " O RAnDther ame "?"]jS‘

3P1® IF & s5s THEM LET ss=s5

3815: CLS

‘3228 PRINT AT 17.20.s5S

J05@ IF 53!11 ="n" THEN STOP
3060 GO TO 4

MACHIME COQDE:

5? @ 88 1 255 1
3 1 as8 =237 176 1
B84 83 o537 176 o2 ise
= @ 33 31 64 1
32 ® 5S4 @ @ =)
29 186 40 2 24 246
82 7 S0 31 as S@
53 88 5@ Qs 88 S@
127 886 5@ 158 88 5@
191 88 50 223 ag S@
255 88 S 31 aga S
83 aa Sa as ag S
127 89 5@ 152 388 S
%91 Eg EB gga aq 22
. § = [ 7] od s o
igﬂ g_ 237 66 5? ?EE
24 243 2e1 @
(The SEcCond buyte is B L

program 2:

CLERR 652099
LET a=65100
FOR n=1 TO
INPUT b
POKE a.b
LET a=a+l1
NEXT n
INPUT
€ machine

28
134

“"Are

you read to sav
code ?1

safter REFOX

Mie’ 32 %
S8="" THEN GO TO el %]
,122 SAVE “hang on.."CODE 65100,
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THE SOFTWARE BANK

NOW IS YOUR CHANCE
TO TRY OUT PROGRAMS BEFORE YOU BUY

Join us and get immediate access to a wealth of
software by exchanging tapes ‘on a temporary or
permanent basis’ with our members.

FAST RELIABLE SERVICE
ALL TAPES CHECKED BEFORE DESPATCH

COMPUTERS REPRESENTED:
ZX81 SPECTRUM BBC Viczao
DRAGON 32

(ENQUIRIES WELCOME FOR OTHER COMPUTERS)

Only 50p per tape exchange plus p&p. Send £5
Annual Membership Fee on full money-back
approval and we will supply you with our information
sheet and order form. Please send SAE for details.

Dffice: /\\
The Software Bank et

35 Alexandra Road

Stoneygate SVB
Leicester o =
LE2 2BB R

10

_;\

f’Flight simulator J

% %O »

4"’@

'ﬂ\'“

1 -1 QUARK DATA P.O.BOX 61, Swindon, Wilts. Tel. (0793) 40661. ||

Tango Foxtrot 01 L =
Using your skill, locate the airstrip wrm the racfar
scanner, fly your aircraft through hazardous

crosswinds and air pocketls to land safely. Watch your
fuel; watch your artificial horizon; be sure you are
level on final approach. Full colour, hi-res graphics,

3D and sound. £6.50 inc.p&p

-

DRAGON 32
NEW FROM

TROJAN

“SPACE TRER”

Space Trek is an absorbing space wars game in real ime which
can be played in any of four levels. Special features include:
Onboard battle computer, long-range galaxy scanning, a galaxy
containing 100 quadrants, impulse and warp drive speeds, shield
control and stalus reports.

THE TROJAN LIGHT PEN

PLUGS INTO JOYSTICK PORT
SUPPLIED WITH CASSETTE OF INSTRUCTIONS
A SIMPLE-TO-USE DEVICE FOR MICRO FANS

REVERSI

THE CLASSICAL GAME WRITTEN IN HIGH RES WITH
COLOUR AND SOUND. 4 LEVELS OF PLAY, SUITABLE FOR

Send lo: TROJAN PRODUCTS, Dept PCK
166 DERLWYN, DUNVANT

SWANSEA, WEST GLAM SA2 7PF
Pleass send:
SPACE TREK [ | enclose cheque/PO for £7.50
LIGHT PEN O | enclose cheque/PO for £10.00
REVERSI O | enclose cheque PO for £5.50

All prices include post and packing

DRAGON 32.....

Air combat and ground strike, "joystick” controlled

. sights cannon fire and bomb release. Full colour
“~._hi-res graphics 3D and sound £6.50 inc.p&p.

Fruit
Compulsive, addictive, fruit machine. Using your skill

' with the holds, turn your £5 stake into £10 and beat
' the system. Hi-res graphics and sound. £4.95 inc. P& p.

Look and Learn

Educational picture recognition. Hi-res graphics, text
and colour. Age 3-10yrs £4.95 inc. p&p.

Pontoon

Super Hi-res graphics, full colour definition and card
display. Fascinating, absorbing £4.95 inc.p&p.
DRAGON and ORIC "JUNIPER" word processor,
comprehensive edit facilities, menu and cursor driven
£25.00 incpé&p

| Please supply

i Cheq ue 1'-:rr lr:ntal amn::unt enclosed .
|Name Tl P wii:
Addreas. S e e
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Electron

David Kelly talks to Chris Curry
of Acorn about the BBC and

Electron micros.

With Acorn poised to launch its BBC micro
in the US (Popular Computing Weekly,
November 4), and with orders still flowing
in the UK, the future looks bright for
managing director Chris Curry.

One of the most encnuraging things for
Curry has been the take-up figures for the
BBC machine in the Department of Indus-
try's Micros in Primaries Scheme —
almost 80 percent.

“Whatever the reasons, | think that
there is every chance that the BBC
machine will become the standard in
schools.

“The number of machines being bought
by individuals for use in the home has
surprised us. We never expected the BBC
machine to compete with the Spectrum
first time round, but people who want
something better than the Spectrum are
turning to the BBC."

When Acorn's new micro, the Electron,
makes its debut at the end of March, it will
coincide with major product launches for
the BBC machine. "“There is an awful lot of
stuff coming out at the same time — that's
not the way we originally planned it, but
there you are,” smiles Curry wryly.

“As the Electron comes in at the low-
cost end of the market, so the BBC will
move up with a range of business software
and second processors.

“When we launch the Z80 processor in
April, it will be fully supported by a range of
CP/M ZB0O Basic business software from
Acornsoft.

“For the 16032 processor, one of the
systems we are working on will be a
network-type system giving a number of
machines time-shared access to the
16032.

Chris Curry, Acorn's Managing Direclor.

"We are also very interested in the
microcompuler/video disc combination.
There are a lot of companies waiting in the
wings to do material for it.

“A rudimentary system was on display
at the BBC's World Trade Centre Show,
but the finished product will be capable of
much more than that. The problem at the
moment is that the bit drop-out rate is quite
high for video discs. Techniques will have
to be improved dramatically before such a
disc can be used for data-base storage.”

With the UK side of BBC sales sorted
out now — and the embarrassing order
backlog cleared — Acorn has been looking
around for other markets. For several
months now BBC machines manufactured
in Hong Kong have been on sale in
Australia and South Africa. Acorn has also
opened a branch office in Germany which
will distribute the
micros to most of
Europe.

By late April,
the NTSC (US
colour tv system)
version should be
on sale in Amer-
ica. “Inthe US the
price-war be-
tween Texas In-
struments and
Atari is vicious
but, surprisingly,
we find we are not
price sensitive.
The only machine
which comes
close to offering
the same sort of
performance in
the US is the
Commodore 64.

 Street Life Street Life Street Life Street Life Street Life Street Life

Waiting for

“We will be selling the all-singing, all-
dancing, model B for around $800 (about
£520), and we have just spent $%m
putting the BBC Computer Programme on
Public Broadcast Service tv over there.”

Right now Acormn is very keen lo hear
from any company making any sort of
material — hardware or software — for the
BBC machine: "“We will promote it over
there al the same time as the computer,”
says Curry.

The Electron is, as far as the software is
concemed, almost identical to the BBC
machine: both use the same version of
BBC Basic and any programs writlen in
Basic for the BBC will run on the Electron,
Tapes, however, will not run directly be-
cause of differing input/output systems.
The only thing missing on the Electron is
Mode 7 — the Teletext mode. All the other
display formats are possible, including the
highest resolution mode.

Hardware for the Electron is completely
different. "'It has only cassetie, tv and RGB
monitor interfaces, together with an expan-
sion bus. If you want to connect anything
else you will have to buy from a range of
add-ons: modules to connect discs (it uses
the same disc interface as the BBC),
RS232 and |IEEE interfaces, Econet con-
nector and a light-pen module.

“The real intention of the Electron Is to
provide a low starting point — the standard
32K model will cost £150 excluding VAT.
There is no compromise on quality either
— the keyboard, for example, is the same
as the one on the BBC."

The Electron will be manufactured in
Singapore. "'One reason is that the duty on
components in the UK is thoroughly un-
acceptable — notwithstanding the fact that
overseas suppliers have to a certain extent
adjusted their prices to take account of it.

“But the main reason we will be manu-
facturing the Electron overseas is that we
wanted to apply some fairly radical produc-
tion techniques. We find there is less
resistance to change in countries like
Hong Kong and Singapore — they go
straight in with capital expenditure on new
equipment — automated compaonent in-
sertion fools, bonding equipment and the
like. British companies find this difficult to
do and there wasn't anyone in the UK who
was already set up for it. We would
obviously prefer to be manufacturing in the
UK, but the first run, at least, will be in
Singapore.

“"We will not do any advertising until we
are completely confident that stocks are
available. More than almost anybody else
we have suffered in the past from prob-
lems of lack of product when the demand
is high. And we are not going to let it
happen again".

With the Electron, Acorn has chosen
what is becoming the most competitive
sector of the market — one in which new
machines seem to be launched almost
avery week.

“Computer brands will appear and dis-
appear in the coming months — it would
be wise to go for a company that is here to
stay," offers Curry confidently. L
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the Vic20 can actually do.

ne of the main advantages of a com-

puter (so the sales blurb tells you
before you buy the thing), is the
tremendous versatility of the machine. It
seems that there is almost no end to the
possibilities, and people who are 'into
computers (excuse the phrase) are forever
extolling the fact that there are really no
limits to their capabilities. But, having
bought one and played around with it for a
little while, it's surprising how difficult it is to
explain to a relative or friend just what il
can do. ''Yes dear, it's all very nice,” says
a favourite aunt, "but what does it do?"

This latest batch of software | received
for the Vic goes some way towards
answering that question, because it is a
blend of assorted software — a pot-pourri
of possible applications for a home compu-
ter.

Let's start with the simplest application
— games. | know games are old hat 1o
many people, but they probably form the
mainstay of home computing sofiware.
Many of them really are fun, and some of
them help beginners 1o learn how to
program.

The first tape is a compilation tape from
Impact Software containing four programs.
Compilation tapes usually spell ‘danger’ to
me, because | suspect that none of the
games will be of a high standard, but | was
proved wrong on this one, The first game
on one side — Alien — was indeed
rubbish, but the second game — Road-
race — proved o be surprisingly simple in
concept yet extremely addictive. Alien is
yet another poor man's Invaders with nil
graphics and very slow action, but might
well appeal to 3-5 year olds.

Roadrace is a mix of Pacman and a
maze program with simple yet effective
graphics (and can be used with either a

Edinburgh EH13 0BW

Pixel Productions
82 Northam Road
Southampton SO2 OPB

Mind twisters and more

Mike Grace turns home doctor in an attempt to find out what

joystick or keyboard), A simple maze
appears and the letter H (your enemy)
maoves along it, leaving behind little dots in
its wake and changing course at random.
Your task is to pick a course in the maze
that allows you to eat up the dots (as in
Pacman), but avoiding the H in your
travels as it will obliterate you. This is not
as easy as it sounds as H can suddenly
switch lanes on you and once you are in
the maze you cannol reverse.

The game sounds too simple to be fun
and the first few times | played it | almost
gave up, but as | began to pick up the
game so | picked up interest. After an hour
| was as keen as before and still trying in
vain to beat an earlier score.

On the other side of the tape are two
more games. Again one | found not much
value but the other — Pontoon — is the
traditional card game and | found it com-
pletely addictive. The computer is the bank
and deals out cards at random (one of the
advantages of Vic graphics here is the use
of the traditional playing card symbols to
add authenticity). You have 100 chips to
start with — careful playing plus a touch of
luck can make this game last a long time.

The next tape is another compilation for
the unexpanded Vic, from Romik Soft-
ware, but this time it is a real gem. All four
programs are very good indeed, perhaps
because they are, based on traditional
games. The games are Blackjack (similar
to pontoon but with better graphics), De-
cipher which is really Mastermind, Four
Thought which is a computer version of
Four-in-a-row where you have to beat the
machine to get your four colours in a
horizontal, vertical or diagonal row, and
Teaser. The last game is the weakest of
the bunch, but requires a lot of skill and
'‘thought' as you try to beat the Vic in

selecting three numbers to total 15.

In all four games a lot of care and
thought has gone into presentation — the
instructions appear and disappear, while
colours and flashing screen borders add to
the interest. The quartet has a professional
feel to it sorely lacking in many other
examples, and at virtually £10 | reckon it i1s
excellent value.

Speaking of value, | had the feel as |
was reviewing this collection of tapes that
computer versions of traditional games
(chess, backgammaon, pontoon, Master-
mind, etc) are perhaps better than the
arcade games. This is because mosi
games already have a history of being
‘playable’ and the novelty of the pure wvideo
game does wear a little thin after a while.
Besides that there is the element of trying
to beat the machine, made all the more
enjoyable when you win. Perhaps il's
because | feel the machine is superior to
me in assessing moves, estimating gam-
bles, etc. So, when | win | feel | have really
beaten a syperior being, while at the same
time no-one has had to lose (no-one
human, that is). Food for thought!

Continuing with the games theme, | tried
Vicgammon, the Bugbyte version of Back-
gammon which is for the expanded Vic,
(3K or more). Luckily | already knew how
to play as no instructions were given. But,
apart from this, | found the game very
enjoyable and the graphics well suited 1o
the game. My only criticism is that when
coming off the bar | had no choice as 1o
which die | picked (the computer would
only let me use the top die), but apar
from this the game was very true to reality
(and | almost won as well!). This is the best
game from Bugbyte | have tried, and well
worth the £7.00 price which includes post
and packing.

Finally, in the games section are two
exiremely good and highly annoying
games from Pixel, Harvester and Brain-
storm at £7.95 for the pair. Harvester is a
board game for two players. Each may
draw straight lines on a board in an
attempt to trap the other player who cannot
cross the line. My explanation is poor
because | cannot put this game easily into
words, but it is a good game and reason-
ably original.

Brainstorm is the better of the two in that
| cannot do it (Lord knows |'ve tried), and
involves a kind of leaser game relying on
thought alone. Basically there are three
humans and three aliens on one side of a
river. All six need o gel to the other side,
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but the boat will only carry two at a time.
The snag is that if two aliens are ever on one
bank with only one human (or three aliens
with two humans), then the telepathic
waves from the aliens give the humans a
brainstorm and the game is over. Well, you
can guess the sort of thing! After many
hours, | still have not worked it out.

| started this review by talking about
some of the other applications of lthe
microcomputer, so let's move to a different
type of program. Eastmead Computer
Systems recently introduced a range of
medical topics under the title "“The Home
Doctlor Series”. These programs are de-
signed to help the general public educate
themselves on such matters as Basic
Medicine, How Healthy Are You (the two |
had to review) and other topics such as
101 Nursing Tips, All About Children, Mainly
for Men and Mainly for Women.

Eastmead Systems make the paint that
the programs in no way replace the profes-
sional medical specialist, but complement
them by giving people a better idea of how
to cope with medical matters themselves.
This is indeed a laudable project, as
ignorance often breeds worry and fear.
The only problem with this type of informa-
tion is that a little knowledge can be a
dangerous thing. But, the program sens-
ibly covers that point by running through a
series of basic questions (such as have
you naticed any lumps or swellings grow in
size or start bleeding — do you take any
home medicines regularly, etc) and advis-
ing the person to take medical advice if the
answer to any of these is yes.

Does the idea work? Well, for Basic
Medicine the answer is definitely no — not
because of any basic fault in the factual
content or the presentation, but because of
the medium. | find it hard to juslify the use
of a microcomputer to either give simple
basic advice on the best way lo cope with
scalds or burns (a book would be better),
and the sections on what to do in the case
of an accident, while being good fun for a
first aid revision, are hardly the way to deal
with a real emergency. | have this picture
of Mum rushing to the Vic after her baby
has fallen from the tree, to sit waiting for
the cassette to Load (guite a long time as
this program needs B8K) and then being
asked if he has bleeding that won't stop.
Upon answering yes, she is advised to
take him to hospital. It just doesn’'t seem to
me to be the right way of passing on that
sort of information, however accurate and
however important.

The other problem with this type of

program is that, to ensure it is not misused,
the programmer (or his medical adviser)
must be cautious and err on the side of
safety. This leads, for example, in the
section on headaches to possible di-
agnoses of high blood pressure, eyestrain,
sinusitis, glaucoma, etc, which could all
cause some distress to the uninitiated
person with a case of tension headache.
MNow | know it is best that the patient seeks
his doctor, bul as most people are not
capable of self-diagnosis | suspect this
type of sound advice could be misinter-

preted. :
This is, | suspect, one of the main

problems with computer software. Can
there really be an advantage in presenting
chunks of basic information on a screen?
After all, the rapid decline of paper that is
still being predicted seems to be as far
away as ever (you are, let's face it, reading
a magazine at the moment). And when you
get down to hard facts, this program at
£6.75 gives very poor value for money as
compared with a popular medical book at
the same price.

At first, | thought the second program
from Eastmead Systems might have been
better suited to the medium of the micro —
but alas no. The concept of health care in
multiple choice should have lent itself
better to micros — but when | began to
view the programs on smoking, dieling,
exercise, coping with stress, and the other
valuable topics, again | was faced with
very few facts (correct but lacking in style,
imagination and depth) and it was easily
possible to ‘beat the system'. For example,
on answering the section on smoking (I do
not smoke by the way) | truthfully keyed in
all the correct answers to all the queslions
and was faced with exactly the same
response as if | had been a smoker — ie
the program advised me | was smoking too
much and needed to cut down. Now while
this information is good common sense —
the fact that | was able to getl this response
when | answered as if | did not smoke to
me invalidates the whole program.

While | do know something about medi-
cine and computers, one of my greatest
regrets is not being able to play a musical
instrument, so it was with a mixture of
anticipation and hope that | approached
the Vic Multisound Synthesizer for the
unexpanded Vic from Romik Software.
This is an extremely versalile piece of
software, on cassette, which allows me 1o
convert my Vic into a composer's aid.

Upon Loading, the screen flashes with
colour and sound and | have the choice of
four modes (selected by pressing the
F1-F7 function keys) which allow me 1o
compose music, retain it in memory to be
replayed at the touch of a key, or saved on
tape, and with the option of a background
drumbeat. There are numerous extra func-

tions which include items such as decay,
increase or decrease the rhythm, raise or

lower octaves, and still other things that |
have yet to discover. As my knowledge of
musical terms is zero, | have not yet been
able to extract the full versatility of this
cassette, but it is really fun leamning.

Compared with the Medical tapes | re-
viewed earlier, this cassette at £10.00
seems an incredible bargain.

The final tape for review is another from
Pixel Productions which, like the Multi-
sound Synthesizer, expands the capabili-
ties of the Vic (and the imagination of the
user) considerably. Called Pixel Power, it
is a method of allowing the character set to
be changed with amazing simplicity. | have
often looked at programs in magazines
which purport to let me generate my own
characters, and after a lot of head-
scratching and mind-blowing | have
elected to "leave it for another day" as |
cannot quite seem to be able to work out
what it's all about. Anyone else like that will
find this cassette a boon — and also will
find out how much more fun computers
can be. Again this is a real example of the

versatility of the micro as it allows (with
enough time and patience) you to paint
pictures, write in Greek, or do anything
with graphics that you feel like doing.

Upon Loading, you are faced with a
menu which allows you to either view the
existing characters or draw your own.
Drawing your own characters is simplified
by an 8x8 grid, Moving the cursor around
the grid and pressing '1' to mark that
section of the gnd, will allow a character fo
be drawn. Once completed, the character
can replace any character on the
keyboard, either in normal or reverse
mode, and can be changed again easily if
it is not suitable,

A further option allows you to build up
larger blocks by using the smaller charac-
ters or the existing graphics. In fact there is
a vast amount of scope with this program.
Some of the nicer points about this casset-
te (a feature Pixel Productions excel in) is
the neat instruction booklet accompanying
the cassette and the professional layout of
the screen during running the program.

| really can recommend this cassetle,
even to non-technical types like me who
might be afraid it is a little too difficult for
them to cope with. | have had lots of fun
with this one and again the price of £7.95
seems exceptional when compared with
some of the software around.

So, to conclude this excursion into the
realms of computer versatility and to help
answer the question . , . "But what does it
do?", | have covered several different
aspects of some of the better Vic software
| have seen. As in all walks of life, the Vic
buyer seems to be at the mercy of the
sales pilch and software is not always
‘better’ if you pay more. |
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Geography. Inventors. Monarchs.

G AF TWARE

DHAGON 32
PROGRAMS

ROME SOFTWARE

24 Church Streel, Slough SL1 1PT. Telephone: Siough (STD 0753) 71535

ROMIK PROMISE

SHARK ATTACK
For unexpandad VicZ(
You are in shark-infosied walers gHer being
thrown overboard from 2 pirate ship. Your
only protection béing an atomic net which you
{rail behind you, 1rying 10 cover all the visible

lang as you can. Shool the whale for a
surprise score, walch oul for the crabs,

A MINIMUM OF
ONE NEW GAME
EVERY MONTH

MONSTER MINE by W. E. MacGowan £7.95 ocean and ensnare ihe sharks al the same
MULTISOUND SYNTHESIZER
GOLF by Pete Allen .. . £7.95 dor s oo S R U ﬁﬁhﬁ% e
SPACE MISSION by W E MacGuwan .. ET.95 wil sscape dnd come afler you. Watch oo T 8 SRR R
ALIEN BLITZ by Peter Chase............... . £7.95 D O e oot o Spharid T o s i
CHARACTER GENERATOR by Jnhn Lme veeee. £9.95 MOONS OF JUPITER ot ﬁ@ﬂé“{ﬂ?ﬁlmﬁp}ﬂm
R P I s e e I e R i b i S £7.95 qmﬁmnﬂﬂ; ?l--ﬁ:t'l:rnm_ mitn?rmtsé ﬂl:m ;md ;u:rr ?I:d Faml:’rhl:':
Spa-::e Wars. Sheepdog. Torpedo. Snake. Eﬁ;’lﬁﬂ:ﬂmﬂ'z gnr:mdngsﬂl?:;:' :'lI :mtﬁ; H?h_ h:tlerrl-u’:u IIE :uﬂur;'u anr :h iﬁm
! — hif ="', Now over the top —
GAL:rEﬂ?n:AE:ngman Spﬂdbuat Eaﬂleshlps“”“ il imumml : mv’f:rmmmmunh ‘M E.“!LE’-* h“:'"E"'EE"QTPEfﬂmimm
¥ : " ' of expériment, Hive fia
and blast the UFOs . . . Walch out for th
GAMES [‘AEH’. | | e MO et Wi i v e £7.95 s~ it W':m out s MIND TWISTERS
Reversi. Pontoon. you cannol harm them | o R .
GEMPACK IV by W. E. MacGowan ..........cciieeee. £7:99 A Machine Code Blackjack, Hmpm Fuurmmmm Teas-
Sea Harrier. Sub Chase. Arcade Ouality Game o e oor mmmnsﬂmmﬁ;tl vary
EDUQUIZ I by Peter Chase ............coviviminmessinas £9.95 eyt ® B i ) o for My 8 ORI
Fight off the attacking sea crealures for 25

SPACE ATTACK
For the unexpended Vic20
Attack is o game of skill. You as the

LYNX PROGRAMS

starfish and octopuses. pelot of an intergatactic battieship have to fight

Please phone or write for details _ MARTIAN RAIDER i i gy gl -
All available through mail order B ook A L e S et o} ALL PROGRAMS ARE £9.99
the pianel, devastating the Martian Cilies, Machine Code Arcade Ouality Game
GEM SOFTWARE mﬁmﬂﬁmﬂﬂﬁr%ﬂ o, TRATEGIC COMMAND
22 PRESTWICK DRIVE, BISHOP’'S STORTFORD sies. RPPIREL il i e Wil heeo
HERTS, CM23 5ES SPECIAL DFFER . . . You JERIR. 188 ity gy, f5 e ard
Telephone: (0279) 52401 g b g ALL PROGRAVS E 998
Albe frea dd DUR GAMES ARE AVAILABLE FRDM
Trade Enquiries welcome — ring for dealer pack. :;ﬁj i el o GOOD HOME COMPUTER STORES

: LOAD AND GO WITH YOUR DRAGON

32 PROGRAMS FOR YOUR DRAGON 32

* Games Pairs -
Pontoon
t Snakes and Ladders
Ski Run
Castle Walls
« Homework helpers
Sums Tester
Vocabulary tester
* (Graphics section
Full explanation of all Graphics
commands with worked examples
+ Hintsand Tips
+ How to debug programs

'l'f"l'i-* i
it L L

AND MUCH MORE

128 pages £5.50

AT
Dept D FREEPOST EM463 (No stamp required) ¥
??East St, Epsom, Surrey KT17 1BR. fe=dom~

PHIPPS ASSOCIATES 3 i 5 Sise prone serviee

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1.70) per item.
Aeccess and Barclaycard accepted

= :
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OPEN FORUM PROGRAM 0F ThE ey

published.

Open Forum is for you to publish your programs and ideas. Take care
that the listings you send in are all bug-free. Your documentation
should start with a general description of the program and what it does
and then give some detail of how the program is constructed. We will
pay the Program of the Week double our new fee of £6 for each program

Compiler
on ZX81

The following article develops and ex-
plains a 1K program which instantly and
effectively translates a good subset of
ZXB1 Basic into machine code.

Many ZXB1 owners would like to learn
machine code but find it too difficult or don't
have the time. Most ZX81 compilers are
expensive and require 16K. My program
only needs 1K to run and offers a real
alternative to these people.

Type in the following:

10 INPUT RS

20 IFLEN RS = VAL 4" THEN LET A = (CODE
R$(VAL '5") — CODE “'B") * VAL "2"

25 |FLEN RS > VAL 11" THEN IF R${CODE "£")
= “§" THEN PRINT .
“DICDBBO2444D511428FTCOBDOT7EDS
*_4FSTSFETEF" (ATO A + SGN PI)

27 IF R$(SGN PI) = "F" THEN PRINT "08":
R$(CODE “£"); “(D)"

30 IF RS(SGN PI) = “L" AND LEN RS < VAL 8"
THEN PRINT *_QE161E262E" (ATO A + SGN
Pl); AS{VAL 7" TO VAL "8"); "(D)"

40 IF RS{SGN PI) = "L" AND LEN RS > VAL "8"
THEN PRINT ("_0C141C242C" (A TO A + SGN
Pl) AND RS(VAL “8") = ""+"); ("_0D151D252D"
(ATOA + SGN PI) AND R$(VAL “B8") = "=")

45 IF AS(SGN PI) = "G" THEN PRINT "'18XX"

50 PRINT ("CF" AND R${PI) = "0"); ("C7" AND
RS(PI) = “W"); (“CDOEOC" AND RS§{VAL 2" =
“cy

60 IF LEN R$ > VAL “4" THEN IF R$(SGN PI) =
"1 THEN PRINT '3E"; RS&(VAL 7" TO VAL
“8");*_B9BABBBCBD" (A TO A + SGNPI);
hl“l-l

70 IF NOT AS(SGN Pl) = “P" THEN GOTO VAL
H-Inll

80 FORN = SGNPITOLENRS - VAL 8"

80 PRINT “3E_";: CODE R${VAL "7" + N); "(D)D7";

100 NEXTN
110 GOTO VAL “10”

" In order to make this program fit into 1K
I've used every space-saving trick | know,
ie using the Val function and Pi for num-
bers. Also instead of using:

IF R${P1) ="'0" THEN PRINT "CF"

IF R$(P1) = “W" THEN PRINT "C7"

IF R${VAL '2") = “C" THEN RRINT “CDOEOC"
mould them all together and gel:

PRINT (“CF" AND R$(PI) = “'0"); ('C7" AND R$(PI)

= “W"); ("CDOEQC" AND R${VAL “2") = "C")

When typing in some of the longer lines
it might help to clear the screen before
entering them. The same thing applies
when you want to edit a line and the ZX81
won't let you. Simply clear the screen (Cls)
press Edit and there's your line.

Run the program. You should be faced
with a string input. You must follow the
instructions very carefully.

The transiator will convert the following
commands into machine code.

LET PRINT “string” FOR-NEXT |F-THEN INKEYS

GOTO SCROLL STOP NEW

You must remember that there are no

strings in machine code: A5, BS, C$ don't

exist. The only variables you may use are
C, D, E, F and G. The next thing is very
important; you must type out all com-
mands and functions letter for letter includ-
ing spaces. LET C = 45 would consist of
eight separate characters.

When using conditional statements the
If part must be followed by two spaces.
The If statement can only compare a
variable with a number and not a variable
with another variable. Another restriction
of conditional statements is that the Then
must always be followed by a Goto. This is
a restriction of machine code and not my
program.

You may only add or subtract 1 from a
variable. If you wish to subtract or add
more you must use that number of +1 or
—1 statements. Print may only be used in
the form Print “string” not Print At, Tab or
PrintC, D, E, F, G. g

Inkey$ may only be used in the formal
Let X = Inkey$ (where X is either C, D, E,
F or G). Note Inkey$ returns the code of
the key pressed.

There are no line numbers in machine
code so enter your statement as if it was a

AV Timer
on Vie-20

An interesting conclusion | have come to
having owned a computer for about eight
months is that there are quite a lot of
people who are 'into computers’ who are
also keen on photography.

| have been using the new type of
chromogenic film (dye based instead of
the old silver based film, a sort of black and
white colour film) for about two years. As
with temperature control the timing of the
development of this film has to be much
more accurate. The program started simp-
ly as an exercise in handling strings, and
ended up as a very useful audio/visual
timer to help processing films. It is also
interesting to note that given the right
peripherals this same program could be
adapted to do the whole job itself.

Program notes

Line 30 — sels the volume and noles used for the
audible waming

Ling 80 — gives ma lime to gt downslairs 1o where |
develop the fims. Aller this if you don't wanl a time
delay. It also starls the 'clock’ at zero.

Lines 100 to 150 gel the different parts ol TI$ which
rapresant minules and seconds,

Lines 160 1o 260 produce the value of the lime in
simple numeric lorm, and then direct the program 1o
subroutines which sound at the starl, and then at each
minute and hall minute, and at the times when
developer mus! be tipped out and bleach-fix put in.
Line 270 simply slows down the program so that the
flickering is not too noticeable.

Lines 280 on are the subroutines which sound on each
minute elc.

direct command. This poses a problem
when it comes to commands like Goto and
Next and you will find my program prints
two X's whenever these commands are
used. You will have to work out what goes
there yoursell but it's really very easy. In
machine code the only Golo instructions
are Goforwards and Gobackwards. You
will have to count the number of places it
takes to get from the two X's to where you

want to go.

Here is an example:
Basic M.c.
FORC=1TO8 06 08
PRINT ““A™ 3E 26 D7
NEXT C 10 XX

In this case it takes 4 steps backwards
(—4) to get from XX (end of Next C) to 3E
(beginning of Print **"A""). Look up —4 in
the following table and replace XX with FB.
-1-2-3-4-5-6-7-8-9 -10 -11
FEFDFCFBFAFI FBFT F6 F5 F4

To go forwards use the following table.
+1 +2 +3 +4 +5+6 +7 +B +9 +10 +11

00 01 02 03 04 05 06 07 08 09 OA

If you find a D in brackets after a number
it means that number is in decimal and you
will have to look up the hex equivalent in
the back of your ZX manual. Regarding all
commands, make your program as simple
as possible, complicated lines will not be
translated properly. Always include a C9
instruction at the end of any M.c. program.

by Robin Wright

1@ REM TIMER PROGRAM

£0 REM GEODFF CROWTHER. JAM 1983

30 Ve=36878:P=36873 N=368T6

40 PRINT "o ¥Pi TIMER | o

@ PRINT"AEOBE! YOU HOW HAVE R"

68 PRINT"M FEW TO GET"

70 PRINT“N DOWMSTAIRS AMD STRRT™

80 PRINT*MMN STRRT ON THE TONE™:
FORI=1TO10809 HEXT]: TI$="g2pa00"

90 REM STRING WORK

108 XE=RICHTS(TI$.4)

118 YE=LEFTS(NS, 2)

120 PRINT " 00"

130 PRINT™“MOORI";YE: " MINUTES"

140 Z&=RICHTH(XS,2)

158 PRINT*MORBIN ;28" SECOHDS"

168 R=VALCYS)

170 B=VAL(ZE)

168 SE=RIGHTSC(YS, 1)

198 G=VAL(SE)

200 IFA=1@THENOOSUB328@:END

218 IFO=@RANDBCITHENGOTOZS8

228 IFo=SANDBCSTHERGOTOZ29@

238 IFA=4ANDB=4STHENGOSUBI20

248 IFAR=9RANDB=45THENGOSUB3Z2@

258 [FE=@THENGOSUBISE

260 IFB=30THENGOSUB3SE

278 FORI=1TOSE8 MEXTI

2680 GOTO188

298 POKEVY.8

Turn to page 19
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... AMAZING NEW

arie... PRODUCT

§E2, TELESOUND 84

wzzz-' BBC/SPECTRUM
SOUND BOOSTER

Telesound 84 outputs the computer sound direct
through your unmodified TV set. Sound effects then
can be controlled from a whisper to a roar. Three easy
snap-on connections eliminate soldering.

Telesound 84 measures 22 x 2 X 12 cm. and requires
no separate power supply. This unique device (patent
pending) uses some of the very latest ultra miniature

components and costs only £9.95 inclusive of post,
packing, etc.

Full instructions with connection diagrams are supplied
so that the unit can be fitted in minutes without any
previous experience.

Cheques/PO to

COMPUSOUND

32 Langley Close
Redditch, Worcs. B98 OET

Please state your computer when ordering

MONSTER SOFTWARE CLUB

SOFTWARE LIBRARY FOR THE

DRAGON 32
TOP QUALITY CASSETTES FOR HIRE
ALL TAPES USED WITH THE

MANUFACTURERS PERMISSION
(WE PAY ROYALTIES)
SAE for details

MONSTER SOFTWARE CLUB

32 LENNOX DRIVE, LUPSET PARK,
WAKEFIELD, WEST YORKS.

APOCALYPSE
THE M/C SPECIALISTS
KIT-TOOL

This can do — a total renumber of all your programs
including Gosub and Goto. Free mem gives amount of
free memory left. Search/delete any number of lines,
strings etc. £5.90.

BACKER

This provides a powerful back-up/verify/edit function. This
helps get around the stretch and break problems with
commercial cassettes. £5.90.

Full documentation provided on all casseties.

Cash/cheques/PO’'s to Apocalypse Software, 5 and 7
Sturt Street, Abingdon, Oxford.

SOFTWARE

FORTH FOR
THE DRAGON 32

DRAGONFORTH' is an implementation of Fig-FORTH for the 'DRAGON 32
microcomputer but with a difference. |

As well as the enormous power of the FORTH language, 'DRAGONFORTH' can also
axecute BASIC statements. This combines the superb DRAGON sound, graphics and f

Floating-Point commands with the tremendous speed of FORTH to produce an unparalleled
hybrid. You can write a whole program in BASIC or a whole program in FORTH or any

mixture of both.
If not already convinced send £2.50 for the 60-page manual (redeemable against first order).

‘DRAGONFORTH is professionally packaged, sensibly priced, gua ranteed for life and will
be despalched by return complete with free demonstration graphics program.

AUTHORS: Oasis Software will market high quality programs you wrile in 'E?HAG{}HFDHTI-:'.
We pay a lump sum on acceplance and a generous royalty. Let's hear from you! }

OASIS SOFTWARE, LOWER NORTH STREET, CHEDDAR,
SOMERSET. Telephone 0934-515265.

£18-35

INC. P&P AND V.AT.

| ACCESS ORDERS
‘ TAKEN BY PHONE
| M- 24 HOURS A DAY

DEALER ENQUIRIES WELCOME
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Take YOUR COMPUTER with you to the CLUB — SCHOOL — OFFICE

SPECTRUM/ZX81
MICROCASE

Tum your Sinclair computer into a portable system with
the benefit of CONVENIENCE — PROTECTION — SECURITY
e : Rkt

from only

£28.95
inc. VAT

This smarl, neat case is designed to hold your computer, power
supply, printer, rampack elc. and has space for your own
casselte recorder or microdrives. All firmly held in place. Wires
hidden. Cable faults reduced.

The shallow tray containing the system is only 35mm deep
forming an attractive desk console. The detached lid provides
your TV stand. When closed this smart, lockable, lightweight,
professional case can be carried wilh ease and confidence. Your
system is operational in seconds, wherever there IS a power

supply.
SEND FOR YOUR MICROCASE/CONSOLE NOW!

please supply by RETURN of POST

e N B SN

...........................................
e — A — —

Tl e I |
Either use this form or write e = ia EQF_EE_'E.'U_ e

quoting ref. MC1 Cheque/PO to Micro Aids
MICRO AIDS, Freepost, 2 Boston Close, Culcheth
Warrington WA3 1BR. Tel: 092 576 2613

Many other microcases available BB/ Dragon/ VIG! Oric/ Texas élc.

See us on stands 25 and 26

atthe. ..

o2 HILTON COMPUTER
wozza  SERVICES LIMITED

The renowned PERSONAL BANKING
SYSTEM is now available for
| ZXx81 W ZX SPECTRUM B DRAGON 32

Maintain permanent records and fully detailed
statements of your finances including:
# ALL cheque book transactions and bank receipts
* ALL standing order payments
AUTOMATICALLY PROCESSED (monthly, quarterly,
six-monthly or annually AND for set number of paymenis)

In addition the ability to search, locate. delete or correct previous
entries. List by category facility is included. Additional BANK
RECONCILIATION module available to automatically match
your Bank Statement to your PERSONAL BANKING SYSTEM
account.

Full instructions included and GUARANTEED after sales
maintenance provided.

PBS ZXE] £8.95(16K) W ZX SPECTRUM £9.95 (48K}
B DRAGON £9.95 (32K)
REC ifor use with above) £5.00

ORDER (spacitying for which machine) by POST from

Hilton Computer Services Limited
Dept (PCW)

14 Avalon Road, Orpington, Kent BRE 9AX.
OR at the POST OFFICE using TRANSCASH ACCOUNT 302 9557

# YOUR PB5 15 NEVER OUT OF DATE *
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Vic-20 Computer
£129.99 (inci. vaT)

The Vic Centre has London’s most comprehensive
range of Vic-20 and Commodore 64 hardware and
software. Telephone or call at The Vic Centre, 154
Victoria Road, NorthActon, LondonW3 (o ppositeNorth
Acton tube station) just off the A40.

Telephone: 01-992 9804
Monday—Saturday 10.00am-5.00pm
' VISA, ACCESS, AMEX

auaLiTy SPECTRUM SOFTWARE
LET CVREESIRIES PUT EXCITING, COLOURFUL SOUND
EFFECTS INTO YOUR PROGRAMS!

AUTO-SONICS GIVES YOU

® 26 superb sound effects, including ten arcade-style space
effects, Telephone, Police Siren, Monster Growl, Helicopter,
Qutboard, Geiger, Frog, Duck, Pig, elc, etc.

@ An on-screen "‘synthesiser” control panel thal lets you create
thousands of your own unigue sounds.

@® Every sound you hear can be instantly added to your own
program, completely independent of Auto-Sonics. Cassette
instructions £4.99

GULPMAN. Superb arcade-quality version of shh . . . you-know-
what! Fast machine code . . . Full colour and sound . . . 15 mazes
...9speeds ... 9 grades . . . Hi-score, elc. ("An extraordinarily
good program — well worth the price,” PCW magazine.)

WINGER AVENGERS. 7 Speeds . .. Laser Shield . . . Mother-
ship Re-fuelling . . . Smart bombs . .. Hi-score . .. Sound ...
Hi-res colour graphics. (“One of the best Sinclair games yet,”

YC.) Only £4.50

SCRAMBLE, CONDITION RED. Full machine code, Hi-res
colour graphics ... Sound . .. 8-direction controls . . . Missiles
~  Bombs . .. Fuel dumps . . . Meteors . . . Hi-score, elc. Super

Arcade Action for only £4.95

AMPLIFY YOUR SPECTRUM (OR ANY
COMPUTER) FOR ONLY

£4.99
- 50p p&p
SPECTRUM SOUND AMPLIFIER

Connects to Spectrum (or any computer) via cassette lead. Gives
loud, clear amplification with volume control. Only £4.99

TFI_E.ﬂu gnd Video Genia cwners! Ask for our list of Guaranieed Quality Softwana,
including new lor '83 Frogger-Plus, only £4.89

BUTTERCRAFT SOFTWARE

14 WESTERN AVE., RIDDLESDEN(W), KEIGHLEY, YORKS, ENGLAND
Plepse Deduct 30p Discount second and subsaquant orders
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M & J SOFTWARE

nmﬂu" nmp‘"lm mﬂ. llllll ERELLLEEES FEENARR PR RE AP RN RS A I RN E TS “.Eﬁ
Discover 7 extra graphics modes. Take complete control of video memaory
mapping. Increase the processor speed (not a hardware mode). Appand
programs from tape. Study the workings of BASIC with the disassembler,
Incorporate usaful routines from BASIC in your machine programs. Add
commands to BASIC.

FORTH LISTINGS R S ok e e E7
6502, B0BO/ZBO, 6809, 6800, 1802 In stock.

INSTALLATION MANUAL.....ccconiasminsansanissssses RIS .
Necessary for implementing FORTH and its editor.

m mcnn mE“ BLEH EradddreEns CEERT LI ERRE L L LR S Ll 1 rr :5‘
This assemblar is written in fig-FORTH and will run on any fig implementa-
tion with only one alteralion.

MICROTAN IMPLEMENTATION OF FORTH.......cccorrmsasmverssian o E16
This is a cassefte based implementation which consists of the language,
its editor and M & J SOFTWARE's 6502 macro assembier.

Cheques and POs to: M & J SOFTWARE, 34 Grays Close
Scholar Green, Stoke-on-Trent ST7 JLU. Tel: (0782) 517876

ST e e L T LR L LTI LR E LAY

T T R R TR Il
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SOFTWARE REQUIRED

The TRC Group wishes lo extend ils soltware catalogue and register lo
include Educational and Business software.

TRC are a firm of consullants who advise their Industrial and Educational
chenis on the suitability and use of software. The catalogue will be
distributed with a new micro-processor to be launched by a leading
manufacturar in April. It will be sold both as a free-standing computer and
also as a computer classroom system in the UK, USA and to the
English-speaking communities in Europe. The purpose of the catalogue,
therefore, is to provide software support for the computer in both schools
and small businesses. The catalogue includes software writlen by
teachers, specialist firms and home enthusiasis. The important factor,
regardiess of source, is quality.

Any software which is written under CPM or is written in BASIC or £ B0
code will be considered. For further details of our terms and conditions,
plaasa write with full software specifications to:

The TRC Group, Harrow Road, Cowley
Oxford OX4 5NP. Tel: (0865) 714750

THE DRAGON DUNGEON

DRAGON
STICKS!

TAKE :
INVENTORY

You've tried N, S, E and W. and failed
to find the item you are after. Now is tha time
1o "Take Inventory” at the Dragon Dungeon.

The Dungeon vaults are filled with peripher-
als, software, books and other goodies
exclusive for the Dragon 32 owner — from
casselle recorder leads , to editor{assembler
— from arcade games o Dalabase manage-
ment systems.

Our stock of software is seleclive, rather
than extensive, since we believe in value for
money. Feed your Dragon on the bes!
programs!

Best selling game salamander, "Dragon
Trek" £9.95.

Send for the current "“Take Inventory

SPECTRUM SOFTWARE

HOUSE OF HORROR 16K £3.50
ADVENTURE (Special Version) 48K
£4.50

Dare you enter this EVIL place? — many have
but few have returned. Those who have are
now quite mad!!

WIN £50 — for all those who can collect six
hidden articles from the house and answer a
simple question.

CHEQUE/PO + 50p P&P TO:

T. JEVON, 29 CROP COMMON, HATFIELD
HERTS AL10 ODG

Top quality double
potentiometer joysticks
for the Dragon owner who

listing demands arcade action

Ultra-sensitive, but tough
and reliable, Dragon
Sticks will keep on
zapping when others fail!
£19.95 per pair
inclusive VAT and postage.

WANTED URGENTLY

Arcade-type games programs for Spectrum, ZX81,
Vic20, Oric, Dragon, BBC Micro and Lynx.
We pay lop royalties or buy your copyright for cash.
National mail order and dealer sales ensure you get
the best reward for your genius.

Write or call into

NORTHWISH LTD

THE GROUND FLOOR, RALL! BUILDINGS
STANLEY STREET, MANCHESTER
M3 S5FD
or Phone 061-832 9143

DRAGON’S
TEETH

The Dragon Dungeon Club monthly newslet-
ter is packed with news, reviews and in-
formation for the dedicated Dragon-basher.
WwWe do need your tips, discoveries,
raviews and ''beefs” and will send oul
guidelines and paymenl rates to those of you
who feel up lo full-scale articles.

The March issue of Dragon’s Teeth, due
out late February, will include both hardware
and software offers and Club Members
registering before 31st March will be eligible
to purchase Dragon badges and sweatshirt
al very special prices.

Annual membership, including Dragon's
Teeth, £6 (six-month trial subscription
£3.25).

THE DRAGON DUNGEON

PO BOX 4, ASHBOURNE, DERBYSHIRE DE6 1AQ. TEL: ASHBOURNE 44626
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OPEN FORUM

From page 15

308 FORI=1TOSE:POXER, 248 NEXTI1:POKEY.8:
POKEP . @

31@ 0OTO27E

920 POMEY. 13 .

738 FORI=199TO2335TEPS: POKEM, ] ‘FORJ=1TDS@:

MEXTJ-MEXTI ‘FPOKEY. 2 FOKEW. 8

340 RETURM

358 POKEY.8

360 FORL=1TOR:POKEP, 24@-FORI=1T0188-NEXTI

470 POKEP, @ FORI=1TO10@:HEXTI

388 MEXTL 'POKEV.@:POKEP. @

398 RETURM

READY.

AN Timer
by Geoff Crowther

#

Tape Decode

on Spectrum

This short program will ‘‘decode” the tape
header used by the ZX Spectrum when
loading programs from tape. | wrote the
program so that unnamed or “‘secretly”
saved programs may be loaded and listed.
The program also determines lhe auto-
start line number. It will run on 16K or 48K
Spectrums. All the information required Dy
the computer during loading is stored in a
“header” which has 17 bytes and is
audible after about 5 seconds,

The header contains the following in-
formation:

1) The type of program on tape, ie Basic
or machine code elc.

2) The 10 character filename.

3) The length in bytes of machine code. (If
Basic then the length plus variables.)

4) The Basic auto-run line number of a
program or the first location of any
machine code.

5) The length of Basic program.

The program Pokes a small machine
code routine into memory, which loads 20
bytes from tape by calling the load routine
at 0556 (Hex) with the number of bytes to
be loaded in the DE register pair. The
bytes are then decoded by the rest of the
program.

A disassembled version of the routine is
included. This routine sets the carry flag
for loading, then sets the A register to 00.
This means load A code block, sets the
instruction register (1X) to 7D00 (Hex) as
destination for the bytes from tape, sets
DE with number of bytes to be loaded then
calls the load routine and then returns 1o
Basic.

The program runs continuously and
decodes any header it encounters and
could be relocated above ramiop and
called when required.

#

Title Scrolling

On Spectrum
Program two is an interesting little
routine to liven up games titles while you
are reading the instructions. It plays with
the Chars pointer value and rolls titles
over and over themselves.

Program three stores an inverted, nol
inverse, character set in Ram. Do not be
afraid 1o experiment with the contents of
the addresses in chapter 25 of the
manual, but not when you have a prog-

Character Set

On Dragon

The listing shown below will display all of
the characters available to the Dragon
user via CHRS%. Careful examination of the
screen will reveal that out of a possible 256
characters we only get 224. In fact the
Dragon Manual lists only these same 224
characters,

10 CLS LT
20 FOR | =0TO 255

a0 PRINT ar |, CHRS(I);
40 NEXT |

50 GOTO S50 2

How then can we reclify this loss, and

ram you want in the memory — just in
case you do crash your machine.

iy Fus e D E =RE LT

o9 EEINT AT 10:1e,“program Til
i

30 PRUSE T NMEXT D 3

Al FOR =7 TO B ZTEF i. PFOKE
=085 N

"5a POIMT 8T L1@,1B:"plfogdray it

K
&R MEXT n

Title Scrolling
by Chris Wood

indeed what are we losing? If we again
look carefully at the display, we will see
that in the inverse video mode (green on
black) only the letters and a few of the
characters are present. Indeed there is not
gven a black space to use with the letters,
and CHR%(128) tends to give a deeper
black. :

The answer is simply to Poke the char-
acters to the screen. Enter line 35 below
and re-run the program to see the full set
that each approach will produce.

35 POKE 1280 + |, |

by Kevin Thomas

i BORDER 1: JAPER 1i IHNK B: C

E PRINT AT 2,8;" HACHIHE CODE
o g . "HERDER DISASSEMBLER";A
+' a.a: @ mos DEC 1982¢

& PRINT AT &,.8; 'START _THE TAP
Z HEII.I;;'..-FI'T ""5'" “fHEM HIT A KEY™

r
7
FOR L=32748 TO 32761
: P E L.H
2= DATA EE.62.0,251,23,0,125,1

1
INT AT 14,8;"LOADING HEAD
=R";AT 16,18: “PLEASE UAIT";AT 18
"B “PRESS‘BREAK TD STOP”
Lm RANDOMIZE USR 32748
- ELS : PRINT AT ©,18, "HEADER
85 PRINT AT 2.9; “DATA ID:"
98 PRINT AT 4.8 “FILEMAME: ™
a1 IF PEEK ng#uﬁ-u THEN PRINT

A=PEEX 32011: LET B=PEE

H=R+ IIB:r2556)
A=PEEK 320813: LET B=PEE

H=RA+ (B#256)
A=PEEN 22015: LET B=PEE

DR+ (B#25B)
NT AT &.08; "CODE LENGTH:"

T AT A.®; "STRART CODE:";
P

M
-
FEK 220000 THEN PRINT
ATARAT LINE: "™

AT i@,@; "BARASIC LENGTH
15;{51;:11' 2b,0;

-rll-|-
"

5

X &
T
hlﬂgﬂnhﬁ

urﬂrrurrvr

HHFHFHHHHHH
'ﬂﬂ

-
nlpl
qEE—-:qnqu*qn
Rl

-
oo

]

.ﬂ
o

]
I
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LD  A.37
LD R.,08
tg e beaa
cALL os5s
RET

HOP

=ding=]

“i;

R
Hﬁuﬁ 8 %
Lol | [a] 7]
(LT
el e I
£t
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Tape Decode
by M. Smith

on BBC Micro
The object of this game is to stop the
bombs being dropped from the top

of the screen and hittin?h the ground
around your base. To do this you move

your base left and right along the bottom of
the screen and fire missiles at the de-
scending bombs. The game ends when
one of the bombs manages to get 10
ground level. When this happens you are
first thoroughly blown up and then your
score is displayed.

This program is slightly unusual in that it
runs in Mode 7, not in one of the graphics
modes, and does everything by Foking
the Ascii codes of the characters to be
displayed straight into the screen memory.

In spite of the fact that there is only one

bomb on the screen at any one time, this
game has been found to be very addictive
by the people who have tried it.

Program notes

Lines
10 Sends the computer to the Title Page
section of the program which than returns
it to ling 20.
200 110 Sel up the variables and the screen
display.
120 Is the baginning of the main loop.
130 Is obvious.
140 1o 150 Displays your score and the elapsed time.
160 Passes control to the appropriate part of
the program depending on tha key prass-
ed. ie lait, right, or fire.
170 Fires a missile from your basa,
180 Explodes the missile if it hits a bomb.
190 to 210 Moves your base.
220 I5 a delay loop to prevent the bombs from
slowing down when you fire a missile.
230 Movas the bomb and tesis to see il it has
hit the ground.
Turn lo page 20
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OPEN FORUM

M

From page 19 when you let a bomb penstrate your  AA — previous position of base in the screen memory
defances. above HIMEM.
370 1o 430 Display the Tille Page'. B — position of bomb in screen memory above

240 Tests 10 see i bomb has bean dastroyed HIMEM.

and, if 50, drops a new bomb. | —position of missile In screen memory above
250 ls the last line of the main loop (Until Faise  Variables HIMEM (only used for this purpose in lines

maans forever). A — prasent position of base in the screen memory 170/180 otherwise used as general loops).
260 to 360 Destroy your base and display your score above HIMEM. S — number ol bombs destroyed.

5 REM ¥%%COPYRIGHT .C.HILL X¥%

10 BOTO 370

20 A=940: AA=240: 5=0

S0 CLS

40 FOR I=0 TO 880 STEF 40

SO0 P(HIMEM+I)=130:NEXT 1

&0 P(HIMEM+920)=132: 7 (HIMEM+9&0) =132

70 ?(HIMEM+40) =129

80 BR=RND(149):IF B<129 THEN BO

20 P (HIMEM+A) =45

100 FOR I[=96%9 TO 989: 7{HIMEM+1)=2535:NEXT I

110 FOR I=89 TO 109:7?(HIMEM+I)=255:NEXT I:TIME=0

120 REFEAT:M=INEEY (15-TIME DIV 1000):¥FX 15 O

130 SOUND 1,-10,80,2:80UND 1,-10,50,2

140 PRINTTAB(1,1):TIME DIV 100;”™ SECONDS ™

150 PRINTTAB(Z20,1)355;™ BOMBS™;

160 IF M=32 THEﬁ 1=A~40:6B0TO 170 ELSE IF M=90 OR M=47 THEN 190 ELGE Z30

170 I=1-403:1F ?(HIMEM+I)=42 THEN 180 ELSE '"?(HIMEM+I)=33:7
(HIMEM+I+40;=32:1F I>14

O THEN 170 ELSE 7(HIMEM+1)=32:60T0 230

180 SOUND O, -15,5,5: 2 (HIMEM+1+40)=32: 2{HIMEM+I—-1)=131:"7
(HIMEM+1)=255:FOR G=1 TO

SO0:NEXT G: 2 (HIMEM+I-1)=130: 2(HIMEM+1)=32:58=5+1:60T0 230

190 IF M=90 AND A>929 THEN A=A-1

200 IF M=47 AND A<F949 THEN A=A+1

210 ? (HIMEM+AA)=32: 2 (HIMEM+A) =45: AA=A

220 FOR G=0 TO 100:NEXT G

230 IF ?(HIMEM+E)=42 AND B<87%9 THEN 7?(HIMEM+R)=32:7
(HIMEM+B+40)=42: B=B+403:60T0O 2

50 ELSE IF B>R79 THEN 240 ELSE 240 T

240 B=RND{(14%9):1F B<129 THEM 240 ELSE ?(HIMEM+R)=42

250 UNTIL FALSE

260T=TIME DIV 1G0

270MODE S:vDU 19,128,14,0,0,0

2B8080UND 0,-15,6,5 °

Z90FOR G=1 TO 1000 3 NEXT G : MODE 7 ,

IOOPRINTTAB(4, 10)CHR$129"Y0OlL MISSED IT , TOO BAD®’CHR$131"™
BUT YOU LASTED FOR ":;T:; "™ SECONDS”’ CHR%131”AND DESTROYED ";S; " BOMBS”

F10IF T+S»10 THEN PRINT CHR$129:SPC(8); "WELL DONE™ ELSE FRINT
CHR$13IZ:SPC(&)3®"NDT SO GOOD™

SZ20PRINT TAB(2,24)"PRESS ANY KEY TO START AGAINT

SJ0%¥FX 15 O

S40FOR G=0 TO S00 : NEXT G

350S0UND O, -12,RND(3)-1,10

Z60IF INKEEY(10)=-1 THEN Z50 ELSE RUN

S7OMODE 7

S80FOR G=7 TO B8

IP0PRINT TAB(8,6)CHR$1293;CHR$141; "SPACE BOMBER"™

4OONEXT G

410FPRINT TAB(3,12)"FPRESS Z TO MOVE LEFT™* ™ FRESS /7 70 MOVE RIGHT"®""™

PRESS THE SPACE BAR TO FIRE®**** PRESS ANY KEY TO START"
420%FX 15 O

4302=GET:6OTO 20 Space Bomber ¥
by C. Hill
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OPEN FORUM

1I|- H

Voyager

on Vic-20

This program is for the Vic20 with Super

Expander. It provides a simulation, in

hi-res, of Voyager Il flying past. Saturn
then passes by Voyager's cameras.

When the program is run some informa-

tion about the Voyager is displayed before
* the simulation begins. Other information
about Voyager's anatomy can be found
within the program.

After Voyager has flown by there is a
short delay before Saturn appears. A
musical scale is played just before il
appears.

Voyager
by Kevin Boyd

1 REM  WRITTEN BY KEYIN POYD.

2 REM

10 COLOR®, 9,5, | ' GOSUBSO20

29 GRAPHICI GOSUB3000 : POKE36881. 160

21 FORS=1T02@ A=INT(RND{1:%1823) B=INT
CRHDC1)%1823) ‘POINTZ, A, B NEXT

29 CIRCLEZ2.511.511.500%. 7,500

49 CIRCLEZ.%511.510.400,49,92.60

45~ EIMJSiliﬁEﬂ:*H:HJ‘EEJE‘E

=3 CIRCLEZ,511,.558,35080, 128.88.63

== REM CIRCLEZ2.511.570.550.120,88.63

&8 REGIONY

78 PAINTZ,311.388

88 PRINTZ.511.600

g% GOTOS88

90 FOR¥=S8@T01808STEPS

180 CIRCLEZ, 511,511, %%, 7, ¥, 50, 108

11@ CIRCLEZ, S11.511 . 5%, 78,3, 47

128 NEXT

530 PRINT"M<-BAND DATA RATE. AT
SATURN=44,200 BITS SEC"

938 PRINT"S302CTEFGAREO3C"

1600 FORS=160TOZESTER-0.05

1168 POKE36831,9 'HEXTS

{260 FORD=1TO1088:HEXTD

1308 FORS=QTODI2STEPR.0S

3827 REM EXTENDAELE BOOH

2930 DRAWZ, 585, 515709808, 51570988, 383T0585, 5853 PAINTZ, 708, 511
RADIO ASTRONOMY AND PLASMA WAVE ANTENNA
3040 DRAWZ.S48.£808T075SS, 568 IRAKZ, 480, c88TO30S5, 568
THERMOELECTRIC

38958 DRAMZ.515,518T0515, S00T0455, 980TO45% ., 1608TOS40, 1e0eTOS33 . 808TOS15, 800

3835 REM PLAHETARY
3045 REM RADIOISOTOPE

3955 REM DETECTOR ARM
3060 DRAWZ,S515,41070515, 100

3078 CIRCLEZ, 450, 10@,20%.7,20 DRAW2TOS30, 198 CIRCLEZ, 548, 180, 260. 7, 20

3180 FORS=168TO3ESTEP-0.85
3110 POKE36881,5 HEXTS

3198 FORD=1TO2888 : NEXTD

3200 FORS=12TORSTEP-8.83

52190 POKE36BBO,S ' NEXTS

3308 FORS=38TURSTEF-0.03

3310 POKE36EE] .S NEKTS

3328 SCHCLR:RETURN

5900 PRINT"MReRRRNOYRCGER 11"
S883 PRINT":PBRMR—  “
5010 PRINT"EMMEIGHT = 338K0"
%028 PRINT"MDATA STORAGE = 538
5830 PRINT"W<-BAND DATA RATE.AT

5860 FRINT"M#PRESS ANY KEY TO STRRT®
5078 FOKEL98.8-WAIT1ZE.1 .

MILLION BITS"

SATURN=44 , 808 BITS/SEC"

S840 PRINTMDIAMETER . HIGH GRIN ANTENNA® 3.7M"

S@S8 PRINT“NTHERMOELECTRIC CENERAT-OR RT “SATURN APPRONIA-MATELY 408W"

GENERRTOR

14908 FPOKE36880,5 HEXTS 5880 RETURN
{%@@ FORD=1TO7022 NEXKTD
2080 END
3980 PBKE36ESL. 160
3085 REM HIGH-GRIN DIRECTIONAL RHTEMHA
aﬂ'lﬂ CIRCLEZ, 5’-1!511 s lo8s, 7,100
CIRCLEZ: 511,511, 20K, 7,20
3020 DRANZ. 478, 47870458, 490 DRANZ , 540,
47870520, 450 DRAKZ, 470, 550T0490, 530
3025 DRAKZ, 540, 5SATDS29. 530 L
Ty e T R F ST . S S R
Pencil
Eﬂ“plﬂ HE IGHT 1=
on ZX81 UIDTH 1% on Z}{ﬁll Ak
- i tiply a igure
This program, for the 16K ZX81, will draw Ask your computer to mu
an ellipse of a specified height and width, number by another 14 figure number, and
from any given starting position to any | -- - it will not be dismayed by the problem; a
given finishing position. couple of seconds, and the answer
54 Linad appears. So what is the problem? The
Variables us answer is only partially correct; it has been
RO e : rounded to 8 figures, and to add to the
b: height of allipse : : : ! :
c: star position COPY € STOP :S RGAIN :A confusion it is expressed in Exponen
d: finish position LOWREN ELLIPSE o: Notation. How often do you need to multi-
:;: :El::fgdmfn;a?;manl in radians 2@ PRINT AT 20,8;" INPUT UIDTH pl':.r'agtuch Iarg; FI;IU:'H?-IEI'S and arrive at an
y: plot co-ordinates A INPUT A 3 x exact answer NOt olten. |
f: sets up axis 4@ PRINT AT 20,6; "HEIGHT However, a 6 figure number multiplied
€8 PRINT AT 28,6 “START - by a 3 figure number will produce a 9 figure
59 RHINT AT 20,8; “FINISH" answer, and even this will be rounded to 8
188 PRINT AT 29,8;" figures. The self-inflicted task was to write
118 REH DRAU a program that would deal with any sum
130 PRINT AT 3 :'* - from 2 x 2 up to as large as the screen will
ite NeXT £ o hold, and to set the numbers out correctly

HEIGHT =8
HIDTH =208

on the screen.

24 FEBRUARY-2 MARCH 1883

128 Le? biesasman: 5
198 Fom EEE IS P SIEP .02 The task proved to be far more difficult
"""""""" 218 LET V-BiSIN 0320 than expected, because no functions
: 239 NEXT O cronr «.m.q | ke Val could be used if they were to be
: Tigagziﬁnﬂ BiEes e 7| applied to numbers greater than 8 figures;
: ae. : - T they too have the rounding off syndrome.
: TOP :5  AGAIN A~ Y g Y
| 250 1Ir ﬁﬁi:--ﬁ- THEM STOP This is where the pencil and paper come
COPY :C  STOP :S AGAIN -A 388 SoTa Bea’ . o THEN RUN in. To achieve the desired result, the
computer has to be made to proceed just
Ellipse as a mere mortal would with pen and pad.
by William Meadowcroft To be able o print the numbers where
Turn to page 23
21
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GAMES BONANZA. MAZES, INVADERS ETC

Software, Board Games
Mon—Sal

SPECTRUM SOFTWARE
AT TRADE PRICES

FLIGHT SIMULATOR. PILOT YOU OWN PLANE — VERY REALISTIC COCKPIT
16K-48K

HORSE RACING PREDICTOR. FEED IN YOUR DATA FROM DAILY NEWS-
PAPER. BY USING THE PREDICTOR AMD ¥YOUR INTUITION ¥OU COULD
BE ON A WINMER! 16K- 48K

16K-48K
16K-48K
16K -48K

CREEPY-LAND. ADVENTURER BEWARE!

ASSEMBLER. FOR ¥YOU MACHINE CODE BUFFS
MONITOR AND DISASSEMBLER

GRAPHICS AID. GRAPHICS ALL MADE EASY
ANY 3 £5 — BARGAIN, THE LOT £9.50
CHEQUEPO + 50p, PAP TO

T. JEVON, 29 CROP COMMON, HATFIELD
HERTS AL10 0DG

STOCKISTS OF ZX81, SPECTAUM
VIC AND ATARI COMPUTERS — AND
OTHERS AS WE CAN GET THEM

SOFTWARE: GAMES, EDUCATION
ADVENTURES FOR VIC, ATARI
ZXB1, SPECTRUM ETC, ETC
(OUR RANGE GROWS DAILY)

b

BOARD GAMES GALORE INCLUDING
‘DUNGEONS AND DRAGONS'

For mare informatan and deils
af mai ondar,
KEITH NATHAN 17
o DAVID TOWN 524543
alter 7 pm

DRAGON BYTE

51a QUEEN STREET
MORLEY
Tel: 522690

Home Computers,

11 am—5 pm

in MORLEY to Serve

W. YORKS

IAMANOE
ware

DRAGON AND BBC MICRO ‘B8' SOFTWARE

DRAGON 32 SOFTWARE

DRAGOMN-THEK £9.895

A real time version of the classic apace game lealuring full colour tachical, status and
long-range scanner displays, hyperprobe. the Faere Queen, Klingons and Kingon
commanders, ractor beams, enemy movemend. biack holes and much more. Uhoose
from len levels of dificulty and three sizes of galaxy. Comas complete wilh 16-page flight
manual. JOYSTICK (1) REQUIRED Diragon Data Appronid

WIZARD WAR E7.55
A game of magical combat belween the Wizards of the Tri-Suns for supremacy of the
ptanat Xarg. Both dextenty and deduction are neadad in order o oautwit yoOur ppponent as
spell s raded against spell. Comes complete with 12-page ilustraled spill book
JOYSTICKS (2) REQUIRED Dragon Data Approvisd
GOLF £7.95
An accurate interpretation of the game of goll writlen Dy a keen club player ARowe
match play between two players or one played may play using the Stablalord points
system widely used for competiion golf. Features lull club selection, hazards. out of
bounds and player handicans Dragon Dota Approved
GRAND PRIX £7.895
Do you have tha potantial 1o be a champion Formula Oine driver? Find oul, when your
race On these 8 famous grand prix circuets from aroursd the woild. For 1 of 2 playsrs
JOYSTICKS (2) REQUIRED. Cragon Data Approvad
GAMES COMPENDIUM D1 E7.05
Six great games for the whole tamily — Dankey Derby, Blackjack, Kingdom, Huni tha
Wumgpus, Moughts and Crosses and Lunar Lander Oragan Data Approved
VULCAN NOUGHTS AND CROSSES £7.85
A three-dimensional game of noughts and crosses for one of two pliayers. Also includes
a zero player option where (he maching plays Assil, Can you out-think yous Liragan™
Drngon Daty Approved

Send SAE for catalogue of our full range of Dragon and BBC model B software.
Cheques or postal orders payable 1o Salamander Software,
~27 Ditchling Rise. Brighton, East Sussex BN1 4QL. Tel: 0273 771942.

Please add 50 pence P & P to all orders.

DR IR R R e

=
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ZX81, SPECTRUM, DRAGON
BBC AND VIC

SOFTWARE LENDING LIBRARY

We have for hire from 50p (including postage)
programmes for your computer.

£5 for life membership (less than the cost of a single
game) brings you the Software Lending Library
membership kit including catalogue, news letter and
free hire of 1st programme/game.

All tapes lent with full manufacturers permission.

Send a cheque or postal order for £5 to Software
Lending Library, PO Box 3, Castleford, West Yorks
stating name, address, and computer type.

oo TR LT UL P LR L AL AL UL HEIEALL

LTI LR

DRAGON 32 SOFTWARE

EDITOR/ASSEMBLER + MONITOR

Assambber functions include ORG, FCE, FOB.
FGEC. FOU. RMB and Hex or Decimal addition
subtraction. The ASSEMBLER is of thié Twn
pass Global type. Monior containg uselul
roulings enabling the user to write and run
maching code programs. Supplied on casset-
be + user manual £27.65

D.6.T.1
Contains fve super games OTHELLO,
BREAKOUT, AWARI, MOOMNLANDER and
RAFFLES
Fascinating entertainment for all the family
Dnky £5.75
D.6.T.4 M/code
PTERDDACTYL. Destroy all e Epgs before
{hey hatch. Beat oll the attacking
PTERODACTYLS
TORPEDD RUMN, Similar to the ARCADE
vergion, 30 perspeciive. Bhips hurihér vy
higher points.

ORMETS. Viery fast game. Kill the HORNETS

as ihey emarge, bul beware when angy they

swoon down Bring ‘stings’. All three games
only £6.85

NSASSEMBLER .

The idead tool 10 have around. Disassembie
the BASIC 10 see how I works. Make use of
subroulings, aic

Supphed on cassetie  £11.85

D0.G.T.2

MCode games SMAKES. ¥ill them before
they kill you. Up to 12 giant snakes &l one
fima

LAMDER. Land your crafi on Ihe Lunar
surface

INVADERS. 15 Invaders, mother ship, 3
delanders, 9 shll evals. ANl theeg gEMEs in
HI-RES + sgund. ER 95

CHESS M/Cade

B Selectable leveds of play

§Hi-Resoltion display of board and peaces

Cuvsor control ‘'move’ sélachion

Specilice pheces may be &8 up 1o solva chess
problems

Suppled on cassette « instructions,  £7.83

ALL ORDERS INCLUSIVE. SAME DAY DESPATCH, SEND S.AE FOR LiST
J, MORRISON (MICROS), 2 GLENSDALE STREET, LEEDS LS9 8JJ

Callers welcome please phone (0532) 480087

L 2

w

3

DRAGON AND BBC MODEL ‘B’ SOFTWARE

THE EDG GRAPHICS PACKAGE £24.95
FOR THE BBC MODEL ‘B’ microcomputer

An advanced picture drawing system developed by a firm of consulting
engineers 1o the oil and ulility industries world-wide. Uses casselle lapes for
software and piclure storage and is controlled entirely by normal keyboard
input — no exira hardware required. The main system features dre:

Picture drawing in model 0, 1 or 2

Actual and Logical colour changes al any lima

Drawing functions:

Lines, boxes, circles, arcs, lext, shape repatition
# Drawing aids: Grid, elastic band, save and home cursor (5 positions)

Codour fill

Text window showing Xy cursor position, length, angle, colour menu and £l

curranl colowr

Saving and Leading of picture using casselie tapes B
Muilti-file pictures facilitating very complex drawings

Flashing cross-hairs cursor

: 3
*
*
1i_-h User instructions prompts

Dealer enquiries welcome, Programers wanted: Good royalties paid,

is package comes complele with a spiral bound manual.
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OPEN FORUM

L VRN,

From page 23

required on the screen, it is useful to know
the length of the numbers, so strings were
the obvious choice to hold them. As soon
as a string had been established it was
followed by a simple variable set to the
length of the string, and bearing the same
name as the string.

10 INPUT AS

20 LET A = LEN AS

or

30 DIMDE (B, A =B)

40 LETD = LEN DS (B)

Notice that the Len B% and Len AS have
been used in dimensioning D$, they are
also used as mentioned in setting Print
positions.

50 PRINT AT3 + B, 18 - A; AS

The lengths of the various lines are also
related to the lengths of the numbers.

Having checked the inputs, printed them
on the screen, and drawn a line under
them, before multiplication can begin, a
string array must be dimensioned to hold
the answers for addition later. The first
subscript (the number of strings) is easy; it
is the same as the length of the multiplier.
The second (the length of the string)
requires a little forethought. If a typical sum
is written down thus:

3524 x5341
§341

24
6"

- ]
9
1 2
17

=‘-I'=u

4
5
2

= =

All of the spaces occupied by “*" should
be filled with zeros to give each answer the
correct value (when using pencil and

Layouts

on Dragon
If you own a Dragon, and can get access
to a printer, you will find this program
useful.
The program is in two parts. The first

paper some people put them in as an aid
to the alignment of the columns). The job
of multiplying each answer by the
appropriate power of 10 is simple, but we
cannot allow the computer to do it for us
because of — you guessed — rounding off.

The zeros must be added to the num-
bers by putting them into the strings,
hence the strings are dimensioned to take
the longest number plus the required
number of zeros. This just happens to be
the combined lengths of the multiplier and
multiplicand.

The computer must now work as with
pencil and paper, and multiply the last
figure of the upper number by the last
figure of the lower number. The units of the
result must be printed on the screen, and
put into the correct string. The carry, if any,
must be noted. The answers to each
multiplication can be the same length as
the multiplicand, or one digit longer. The
loop performing this task must be the
same length as the multiplicand, so that
when leaving the loop, and before re-entry,
it deals with the next figure in the lower
number. The carry (if it is not zero) is
printed also. The carry, whatever its valle,
is put into the string.

This manoeuvre keeps the occupied
iength of each string the same, and makes
life easy later on. When the zeros are
added to the strings, the addition can start
at the same point in each string. The
shorter numbers will carry a leading zero,
which pads them out to the same length as
the longer numbers without affecting their
value.

The multiplication procedure is repeated
until complete, when a line is drawn under

part (lines 20-150) prints a screen layout
chart, as shown in Figure 1. The alphabe-
tic line at the bottom is provided to assist in
centering headings, etc. This part of the
program could be run twice on the A4
sheet, to produce a master for photo-
copying.

The second part of the program prints a

the sum. A loop is now entered to add the
appropriate number of zeros to each
string, after which the first string will
contain a number and lots of zeros. The
last string will have a number and lots of
spaces. Those in between will have a
combination of all three. Another loop, this
program has them all, performs what may
seem a very odd function. It takes each
string in turn, and looks at the last charac-
ter. If this is a space, it adds a zero to the
front of the string and pushes the space off
the other end. This is repeated until all of
the spaces are gone. It then turns its
attention to the next string, until all strings
have been dealt with,

All the numbers are moved up their
respective strings until their units are at the
end of the string, and nicely aligned for the
addition which is about to follow. Yet
another loop, in fact a loop within a loop,
attends to the addition, starting from the
units end of the strings, and printing the
answers as it proceeds. The 28 figure
answer complete, a final loop draws a
double line to finish things off, and the
ZXB81 asks for another sum.

The program is not fast; a reader may
even write in to say he or she can do it
faster with pencil and paper. My moneay
would be on the computer producing the
right answer. The program can be run
Fast, but this will deprive you of the
pleasure of seeing your ZXB1 earning its

keep, digit by digit.

by W. Googe

table, as in Figure 2, of the numbers to be
used in Print (m statement in order to
cause printing at any desired position. This
requires a printer capable of printing 132
characters on a line. This is set on the Oki
Microline printer by sending Chr$(29) to
the printer (line 180),

10

2@ 'screen

@

40 PRINTH-Z:PRINT#-2
S0

E@ AE=" @0 1 2

70 PRINT #-2

€0 FOR J=0 TD 15

9@ PRINTH#-2Z, USING" ##" 3
1@ FOR K=0T0O 3i

110 PRINTH#-2,

120 NEXT K

130 PRINTH-2

1480 NEXT J

'DRAGON LAYOUTS Copyrigsht T P Goldingham 1983

PRINT#-2, CHR$ (I 1) : PRINT#-2: PRINT#-2, TREC(1E) "DRAGON"

: PRINT#-2, TAB(13) “SCREEN LAYOUT"

PRINT#-2, CHR$(Z@) : PRINT#-2: PRINT#-2
I T = N

» TRABC7IR%E:AEA%" @

1“

CHR#(95) ;CHR®C 124) 3

1 iPRINT#-20 TRBC(7)CHR$(124) 5

Turn to page 24
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1":PRINT#-2

DRAGOMN
SCREEN 1L_AYOUOT
T RS 578901 23456783901

4 <
@

5

2
"ALIAEI AL "

1

@
123453678 3 8.3

PRINT"PRINTING COMPLETED"

ABRBCDEFGEHIJARNL MNORPR

"print a

TABC(1B) "PRINT a"
1E@ PRINTH#-2,CHR$(29) : PRINT#-2: PRINT#-2

190 A%="

170 PRINTH#-Z:PRINTH-2:PRINTH-2:PRINTH#-2: PRINT#-2, CHRE(31) 3
X=X+1

150 PRINT:PRINT#-2,TRE(7)" PONML K JIHGFEDCER R

240 PRINT #-2, USING " #H#&"35X3

220 PRINT®#-Z, USING"#&"3J3
25@

200 PRINT#-2,"
21@ FOR J=0 TO 15
238 FOR K=1 TO 32
2780 PRINT #-2

280 NEXT J

‘260 NEXT K
2398 CLS

1E0
Figure 1

'OPEN FORUM
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by Tim Goldingham

5.8 7 898

nam:
Layouts

1
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OPEN FORUM

Swat

on BBC Micro

Swat is a real time graphics game for the
BBC micro, model A or B. You control a fly
swat with the cursor control keys. You
have to manoeuvre it over one of the two
moths, and then hit it by pressing the Tab
key at the right moment. If you succeed in
hitting a moth it will be printed on the top
line and removed from the game.

The object is to hit two moths in as short
a time as possible. Time is kept at the top
right of the screen. On running you are
asked at what speed you would like to play
the game. The question indicates that a
number between 1 and 10 is required, but
the greater numbers can be input to slow
the game down even more. To stop this
add,
15 IF SPEED<10R SPEED>10 THEN GOTO10

NB. Those with OS 1.0 may have to
change line 80 to
VDU 22, 1,00,0:0:

This simply tidies things up by switching
off the flashing cursor. See User Guide
page 77.

70 UNTIL FALSE

487 DEFPRDCCOORD

470 DIR=RAND (4}

S00 IF DIR=] X¥=—];Yi=—1
Sl0 IF DIR=2 X¥X=1;Y¥%=1
520 IF DIR=J Xh=-1:YX=1
530 IF DIR=4 Xi=l:Yli=-=1
540 ENDFROC

= DEFPROCBOX

=460 BCOLO, 2

S70 PRINTTAB(1,4)iSTRINGS(18,"_"}1

S80 MOVEBZOQ, BF0: DRAKWI 200, B90: DRAN

1200, 10001 DRAWB20, 1000: DRANB20, BF0

SS90 VDUS: MOVESTO, P90 PRINT TIME™

1 VDU

600 ENDFROC

210 DEFFROCTI

G20 PRINTTAB{13, 33 INTITIHE /100
&30 ENMDPROC

&40 DEFPROCMOVESWAT

&350 COLOURS

ah0eF X115, 1

g40 CLES:COLOURI:PRINT"**"" &s BAME
WEH l'_-_ll

950 COLOURLI:PRINT" " ""Your Time Was
wiBCH" B.""""“ON SPEED "j;speed

=GETS: IF R¥#="N" THEM END ELSE RUN

F60 COLOURZ:FRINT® © * “ANDTHER GAME":HR®

. Swat
by Stephen Lindsay

Line

on Dragon

As a Dragon owner for some two months,
one of my favourite commands is Line. As
well as drawing lines and boxes, the Line
command can be used lo creale some

5 REM SWAT-V2 ## 5.LINDSAY
{OMODE 71 PRINT ' * * CHRS (LB&) § : INPUT
“FAST OR SLOW (1-10) ",speed
20 #FX4,1
I0eFX11,1
4o=FX12,1
S0 KHX=43 YHE=201 A%=10: BL=10; TX=181
U%=20
50 HITS=03 TIME=O
70 MODES
80 VDUZ3I|8202; 070101
%0 VDU19,0,3,0,0,0,19,1,2,0,0,0,19,
2,4,0,0,0,19,3,1,0,0,0
100 ENVELOPEZ,1,0,0,0,0,0,0,0,-1,-2,
-3, 126, 100
L LOVDUZS, 224, 4, 10, 125, 138, 134,44,32;18
120VDUZS, 225, 32,80, 190,681,97,2,4,72
L 3OVDUZS, 226, 16,8, 7, 2, 28, 32,0, 0,0

150 VDUZ3,228,24,24,24,24,24,24,24,24
160 vDUZ3,229,170,85,170,85,170,85,
l?ﬂiaﬁ

170 VDU23,230,3,12,20,42,35,24,56,56
180 VDU23I, 231,192, 48, 40,84, 346,24,

P&

.??h AS=CHRS (224) +CHRS (225) +CHR$ (10)
+STRINGS (2,CHR® (B) ) +CHRS (Z2&6)

+CHRS (Z227)

200 ES=CHR® (228)+CHRS$ (10} +CHR®(B) +
CHRS (228) +CHR® (10) +CHRS (B} +CHR® (227)

210 Co=CHR® (230)+CHRS (231}

220 PROCBOX

230 REFEAT

240 PROCCOORD

250 FOR I%=1 TO 12

260 COLOURI]

270 IF As="" THEN 2%0

ZB0 AX=AK+XX: BE=BX+YE

290 IF Ces="" THEN 310

300 TE=TE+XEKiUK=UL+X%

310 IF AX>1Y Ake]

320 IF AX<]l AX=1%

330 IF BX>28 Bi=5

340 IF BY<S DPbr=28

3350 IF TE>1T Tk=l

360 IF Th<l Tr=1%

370 IF UR>2% Uk=S5

380 IF UX<T Ux=2%

390 IF A®<>"" PRINTTAB(AX,BY%) 1A%
400 IF Ce<>"" PRINTTRAB(TX,UX)ICs
410 T=TIME:REFPEAT UNTIL TIME>T+speed:
BT=INKEY (O}

420 IF As<{>"" PRINTTAB{AX,BX})}" "+
CHR® (10) +STRINGS (2, CHR® (B) ) +" *
430 IF Ce{>"" PRINTTABITE ,UX " *
440 PROCHOVESHWAT

&70 PRINTTAB(XHE, YHEIY “"+CHR&(10) +
CHR®% (8)+" “+CHR®{(10)+CHRE(E)+" =}

&80 IF BT=LBE THEN XHYE=XHL-2

&F0 IF BT=L8F THEN XHi=XMi+Z

TOO IF BT=LEA THEN YHIsYHY+Z

710 IF BET=LHBE THENYHX=YHX-2

720 IF BT=%0% THEN PROCHITHISS

730 IF XHYE<1 THEM XH%=1

740 IF KEHY»19 THEN KH%L=19

790 IF YH¥<S THEN YHY%=S

760 IF YHZ>2B THEN YHYX=28

770 PRINTTAB(XHY%, YHX) ; Bej

interesting and often complicated patterns.
This program demonstrates how Line

can be used to draw curves and triangles,

with a ‘lacy’ effect.

Variables used

A — Random starl position between each pattemn.

— Random screen star.

€ — Random line colour.

D — Loop control.

DLAY — Delay batween each pattem.

TEO ENDFROC

790 DEFPROCHITMISS To add colour to the display add the following:
. 800 SDUNDO, 2,5,1 by 10 PMODE 3, 1

810 IF A$<>"" AND(AX=XHYL) AND 72 C=PRND(5) — 1:1then 72
(BY%=YHY% OR BUu=YH¥+| DR Bi=YHWL+2) THEN 75 ColorC, 1
PRINTTAB(1 O,31A%: A%="":;B0T0 B840 IANGLES AND CURVES

B20 IF C$<>"" AND (T¥=XHYL) AND (U% 13 ;EﬂEG.A.ETSHE 1982
aYHE OR U¥=YHX+l OR U¥=YHY+2) THEM 20 PMODE 4.1

7,3V ICe1Ca="";: GOTOBA0 .

820 ENDPROC 30 D = AND (75)

B40 HITS=HITS+1 40 B = RND (255)

850 PRINTTAB(Z,31“HIT!* 50 SCREEN11

B840 VDULF,0,1,0,0,0:50UNDL, -15, 230, 68 PCLS
20: T=TIME: REFPEAT UNTIL TIME>T+150: 70 FORA=1TO255STEP3
TIME=T:VLU19,0,3,0,0,0 B0 LINE (B.A) — (A D), PSET

870 IF HITS=2 THEN PROCFIN 90 LINE (B.A) - (A.D + 50), PSET

880 ENDPROC 100 LINE(B,A) - (AD + 100), PSET

890 DEFPROCFIN 110 NEXT A

TOIREeR L1 120 FOR DLAY = 1 TO 1000; NEXT

F19) $Fx18, 1 130 GOTO 60

920 SCeINT(TIME/100)
30 TIME=Q3REFEAT UNTIL TIME=800

by C. Stone

®
1 40VDUZS, 227, 8, 14, 224, 64,56,4,0,0 i

[ ]
E
i
»
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lﬁtﬁm through the first four levels is not easy, 2/ m;;ma':" NI Cisiaing: Chaserss
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Cruising Challenge

8 & & ***ﬂ***********t*tt***

First there was Space Invaders, then there was  Each month we will publish the name of the

Pacman — now there is Cruising. This all- winner and the new Cruising high score. Are

action, machine code, arcade type game, will you good enough to accept the Cruising Chal-

lest your powers of co-ordination to the fimit. lenge?

Never before has a game asked you lo think so

quickly, or move s0 fastl. Notes
®
;
®
a

Achieving a high score on Cruising takes 1) Each entry must consist of a ZX printout and your

nama and address.

considerable skill, and not a little practice.

and that’s just the beginning. 3) The highest score each month will receive £10.
Now you can make that skill work for you. 4y High scores cannot be transferred from one month

Popular Computing Weekly is offering £10 each 1o another.

month to the player with the highest score on 5) The judges’ decision is final

Cruising. All you have to do lo enter this month's 6) No employees of Sunshine Publications Ltd, or their @

score, logether with your name and address, 0.
Popular Computing Weekly

Cruising Challenge

Hobhouse Court

19 Whilcomb Street

London WC2 7HF

Challenge. ®
7) Cruising fon Broadway) for the 16K and 48K ZX
Spectrum is available through W H Smith and
leading computer stores for just £4.895 It is also
available mail-order from Sunshing Books Lid,
Hobhouse Court, 19 Whilcomb Streel, London®
WG2 7HF. s

450 PROCTI
A60 NEXT 0800000000080 0000000000000000000000000000000000000008000°
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DONTMISS THIS R et 2xen
INCREDIBLE OFFER! o\ Shame

SPECTRUM 16K GULPMAN

T TR

SPECTRUM 48K MAS_TERFILE pusine

onuassetie for all
YES, SBEAME!'I'! the following, pomdvmiisT s L atenlyol X
F'I:I.H' ‘I"E}UR Mfl:H'ﬂ
m SPECTRUM 16K SPDE 0.,
ZX81 LYNX R T s RS
ﬂ::m s zx8116-48< THE FAST ONE

‘ I J .Tlllll-ltfl'..l':
ACORNATOM Z2%8116KGULP 2 .

5 B@Afﬂ

ORIC 1
e NEW BRAIN

SUPPLY CASSETTE 50 FOR ______COMPUTER —2 -

| enclose cheque/P.O. OR please debit my: E{;lf‘ul"l F‘EEI!_L SYSTEMS
ess Barclaycard No. =3 \Dept

Access Barclaycard No____ . 16 ROUS ROAD

Name + ——— BUCKHURST HILL
Address R s v 3 Y ESSEX 1G96BL :
ENGLAND 015040589

CTECH SOFTWARE

SPACE INVADERS . SPECMAN AND FROGGER

An Unbelievabl kil _ _

Video Gama from gl L i

C Tech. If you S, iy PANIC
want the latest in . ISLAND
Software then this R P o T The Stendard

is for you, Ty ' e rd Panic Program
Tha Program beging \ 5 b s 2 bz ban modified
with a full colour | o pfrm.luu
KONG jumping s 3N i T I e Panic Istand,
BrroEs The cresn T e . YL W wihare you must
causing the stairway bury Monstes

ta tilt out of place, and hunt for
thén your man must buried Trasiurs...
run up the ladders —.befare they
avorching KEONG'S II-II'II won,

barrels to réscua

iz ghrd.

The finad scane hag
lifts and firaballs all
im full eolowr, sovund

el wath MUIC subeoutmnes.
2 FANTASTIC MACHINE CODE GAMES FOR 16K OR 48K
plus SPECTRUM FOR OMLY £5

Panic lsland

Available now in good compuler snops, and mall
FOR THE 16K OR 48K s

' SPECTRUM £5-00 —

184 Market Street, Hyde, Cheshire 061366 8223 T~

= S— = Passa
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BBC & EDUCATION

Walking
the wires

Peter Donn explains

how to use an analogue

to digital converter as a
voltmeter. .

The following program for the BEC model
B enables you to test the voltages of any
battery up to 1.8 volts. The only additional
hardware needed are two small, thin wires
and the batteries to be tested.

When Run, the program will display an
analogue and digital readout of the voltage
of the battery. With no baltery connected,
the readouts will be apparently random.
Do not worry, your machine is perfectly
alright — it is just the internal parts of the
digital to analogue converter working hard!

It would be preferable to use proper
plugs to connect your wires to the conver-
ter, but most model B owners just do not
have any lying around. You can do what |
do — push the wires into the appropriate
holes, carefully. Don’t worry, | won't tell
Acorn. You need two wires coming from
the following holes on your converter:

<. 500 & Bl & B o T o N o Al 05 S )
15 T Sl o SO e 4 | e g

When you connect the other ends of the
wires to the poles of the battery, wire A
goes to the negative terminal and wire B 1o
the positive. Do not use voltages such as

that on a PP3 battery for, axample,that are
higher than 1.8 volis.

The program does not have any particu-
larly strange features, except for the *FX
on line 30, which makes sure analogue

conversion is only on one channel, the use
of selected print format, line 40 (see
manual under ‘PRINT’), the character de-
finition on line 50 and of course the taking
of analogue readings on line 250. |

20 MODE1
30 *FX16.1
40 @%=~&0002020A

60 COLOUR2

80 VDU5

90 GCOLO,3
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310

B=0

MOVEOD A+ 20:PRINTB
B=B+0.2

NEXT

GCOL3,1
A% =65520:B=1.8
L%=-1
REPEAT

P=ADVAL(1)/A%"B
C=270+(P*286.11)
MOVE385,C
Z%=C
PRINTCHR$224

UNTILFALSE

10 REM COMPUTERMETER — (© PETER DONN, NOVEMBER 1982

50 VDU23;8202;0,0;0;19,3,2;0,19,2,4,0;19,1,3;0;23,224,0,0,32,96,255,255,96,32

70 PRINTTAB(20,8);"POTENTIAL";TAB(20,10);"DIFFERENCE";TAB(20,12),"'1S",TAB(20,18),"VOLTS"
MOVEZ200,200:PRINT"VOLTS"
MOVES370,765:DRAW370,250

FORA=250 TO 800 STEP56.83

MOVE336,A+32:PRINT"—"
GCOLO,1:MOVE100,100:DRAW100,950:DRAW1100,950:DRAW1100,100;DRAW100,100

TIME=0:REPEAT:UNTILTIME=30
MOVE385,2% :PRINTCHRS224

VDU4:COLOUR1:PRINTTAB(20,15);P:VDU5:GCOL3, 1
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CAMEL PRODUCTS

MORE RAM
£ESS COST.

13 NV D

CRAMIC-81

®AANd

THE CLUB YOU CAN TRUST!

The best software from the most
respected houses, for

ZX81+SPECTRUM* DRAGON
% ORIC = ACE * BBC

Membership includes 20% off 1st tape.
15% off next 3 tapes. 10% off all future tapes.
Mail Order Membership £8.00.

Shop Membership £5.00.

Optional LIFE Membership only £5.00 extra!

PLUS: Special Offers * Newsletter *
Free Offers * Special Hardware Offers

call now: 0533 29023

or write (enclosing S.A.E.) for details.

5 ST. PETERS LANE, LEICESTER

*
¥

RAM x:: £17.35

AVAILABLE EX-STOCK

% Full performance

% Compact size

% Assembled and tested

% Money-back guarantee

: H‘ | P&P UK Free Europe +5%
¢ | Overseas +10% UK VAT extra

Dealer enquiries welcomed
PEODLETS

{8014

DREAM-81

*

ROM- 81

I8-DI N3N #

PROMER-81 %« BLOPROM-81

THE WORKING Please send me
SPECTRUM B oy
LBACR TERES AND PROGRAM » ] The Working
“ Spectrum

B at£595each
ml The Working
Dragon 32

el
at £5.95 each i}
M [ ] Best of Popular
i ~ Computing Wuuklyl |
™ at £4. 45 each l |
DAVID LAWRENCE ] [] Cruising
B (on Broadway) l
The Working The Working Best of Popular Cruising m A8tf£4.95each
Spectrum Dragon 32 Computing Weekly (on Broadway) Bl arckise s ciisd! ]
(228 page book) This is a companion Cassette cassette B postal order for i r
The first well- volume to The Working Four of the top Spectrum  Behind the wheel of your I '
documented collectionof  Spectrum and includes and ZX81 games from g‘;ﬂ;;:ﬂ&;::-ﬁ'ﬁnﬂﬂup e LI [
serous programs for the several new features Popular Computing strip. You look mag. people [} payable to I
ZX Spectrum. Programs ~ such as a Text Editorand ~ Weekly are recorded on stop to stare. Suddenly a :
include a Basic a Music Composer and this one cassefte. The black-and-whita pulls on 1o B Sunshine Books Ltd. l
Renumbear which can Editor. Other programs games are Laserchase the Broadway behind —its gy 19 Whitcomb Street,
handle Gotos and help you use the Dragon for the 16K & 48K light 'L“E’;'“ﬂ “h"d siren London WC2 7HF g
Gosubs, a character 32 as an accountant, for Spectrum, Kong's wailing. The chase is on/ E
o . Cruising on Broadway is a .
dictionary, a file-handler,  more advanced high Revenge for the 16K & tyre-burningly fast B Name
several utility programs resolution graphics, asa 48K Spectrum, Hobotl machine-code game for the g |
and a few games. Each home tutor for education Control for the 16K ZXB1 16K & 4BK Spectrum. The Address
program is buit upoutof  and for playing games. and Alien Attack, a Space  further you can get the more B '
re-usable subroutines. Each of the programs and  Invaders type game for difficult it bﬂ"—‘ﬂ""'ﬁé— cash B )
- subroutines is explained the 1K ZXB1. prizes in Popular Lompuling
£595 : : Weekiy lor the highast W
. lina by line to help deveiop SOOIH l |
your own programming £4.45 q
5“'“5. £4.95 - . SlgnEd . |
£5.95 . We can normally & -
Available through W. H. Smith and computer dealers. daliverinfourtofive [l I
a days. {
A NewRange FromSunshineBooksLtd Kauusudd|
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PROGRAMMING

| turned the

cat in the

pan once more and so. ..

Nick Godwin presents a copycat program for the 16K

and 1K Sinclair ZX81.

One of the problems of using Plot and
Unplot to produce images is that they are
not easily copied into strings for storage
and subsequent recall. The obvious way of
doing this is 1o scan the display file, which
is a slow business in Basic. Also, there is
the constant danger of accidentally press-
ing Break and losing the image altogether.
in an attempt to solve this problem, |
wrote a program which records the suc-
cessive Plol and Unplot co-ordinates as
the image is being drawn, so that it could
later be reconstructed. It was when |
accidentally ran such a program to recon-
struct an image in Slow mode, that |
noticed an interesting effect. This program
is designed to take advantage of that
effect. :

The program as it is presented here,
although a complete entity in itself, by no
means constitutes a full exploration into
the potential offered by the technique. |
have tried to design the program in a
way that will allow the reader first lo easily
comprehend the principles gn which it
works, and then to adapt and develop this
lor his or her own purposes.

The program is simple enough to oper-
ate, It is constructed in two parts — the firsl
pari, accessed by Run, consists of a
drawing board with 8-directional control
using unshified keys 1 to 8. Pressing any
other key will cause the program fo change
mode from Plot to Unplot, or vice versa,
When a drawing is completed, press
Break.

The second part of the program staris at
line 300, and is accessed by the com-
mand: Goto 300. It is fascinating to see the
image being reconstructed exactly as you
originally entered it, after which it reverts to
the former mode and the user can con-
tinue drawing. Crealive programming can
further enhance the effects, by incorporat-
ing other controls, such as Scroll and Cls
into the drawing board, and having these
encoded into the string for “playback™
later,

To do the program justice, a 16K Ram
pack is needed. However, | have also
included a much simplihed version
adapted for the 1K machine, which will at
least offer a taste of the possibilities 1o
those who are wholly reliant upon on-
board Ram. And a further accident re-
vealed a very interesting additional effect
which can only work on the 1K version
(and for which the drawing needs to be
restricted to the lefi-hand side of the
screen).

1 GOTO VAL "100"
2 PLOT XY
3 RETURN

100 LET AS="UNPLOT

110 POKE VAL '"18525" . CODE A%

120 LET X=CODE 3"

130 LETY=CODE"="

140 SLOW

150 PLOT XY

1680 UNPLOT XY

170 IF INKEYS=""THEN GOTO VAL ""150"
180 GOSUB VAL "2

190 LET Z=VAL "CODE INKEY3-28"

200 |F Z=>VAL "B" THEN GOTO VAL 150"

210 LET X=VAL "X+(X<63)+(Z=20R Z=30R

£=8)=(X>0)+(Z=10R Z=4 OR Z=5)"
LET ¥Y=VAL "Y+(Y<d43)«(Z=10R Z=20R
£2=T)—(¥=>0)«(Z=30R Z=4 OR £=6)"

230 LET AS=AS5+CHRAS X+CHRS Y

240 GOTO VAL 150"

250 LET Z=VAL "16525"

260 POKE Z VAL "'PEEK Z+6+|(PEEK

£=246)-(PEEK 2=252))"

270 GOSUB VAL 2"

280 LET AS5=AS+CHRSPEEK Z

200 GOTO VAL 150" el

220

300 SLOW

320 FORJ=VAL "1" TOLEN A$

330 IF CODE AS{J)=VAL “63" THEN GOTO VAL
400"

340 LET X=CODE AS(J)

350 LET Y=CODE AS{VAL “J+1")

360 LET J=VAL "J+1"

378 GOSUB VAL "2"
380 MNEXTJ
390 GOTO VAL 150"

400 POKE VAL ''16525" CODE AS(J)
410 GOTO VAL 370"

The first part of the 1K program 100 to
170, should be entered and run. Then
(usually following report code 4), those
lines should be deleted and the new lines
100-120 should be entered and operated
(by Goto, not by Run).

100 PLOTX.Y
110 IF INKEYS=""THEN GOTO VAL 110"
120 LET X=X +(INKEYS="2"OR INKEYS="3"0OR

e

-

T RTIUR P ORE

INKEYS="8")-(INKEYS=""1 OR INKEYS="4
OR INKEYS$="5")

130 LET Y=Y +(INKEYS=""1"OR INKEY$="2"0OR
INKEYS="7")—[INKEY$="3"OR INKEYS="4'
OR INKEYS="6")

140 LET AS(J)=CHRS X

150 LET AR(VAL "J+1")=CHRS Y

160 LET J=VAL "J+2"

170 GOTO VAL 100

To operale this program, first assign
values to J, Xand Y, eq:

LET J=3(J must start off al 3)
LET X=10 (X and ¥ values optional, 1o Floh
LET ¥= 10

Also, an array must be dimmed. | have
found the optimum length to be about 150
bytes. Keeping as far as possible to the left
of the screen helps make the memory go
further, so you can have a longer string,

eg:
DIM AS{150)

Now do the following commands:

LET AS(1)=CHRS X
LET AS(2)=CHRS ¥
SLOW

GOTO 140

Start drawing and remember, keeping as
far as possible (but not too farl) lo the left
makes the Ram go further. When your
drawing is finished, press Break (if you
have not already got report code 4), and
enter the following lines:

100 FOR J=VAL 1" TO LEN AS STEP VAL "2
110 PLOT CODE AS(J),.CODE AS(VAL “J+17)
120 NEXT J

Depending upon the program, you may
need to delete the rest of the lines. If not,
add: 130 Stop. Put the computer into Slow
mode and Goto 1

For the 1K program only, try changing
line 100 to:

100 FORJ=VAL "1" TOLEN A% L]

T s -I-_- 5
R &
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CLASSIFIED DRAGON 32

Tired of searching for articles about your Dragon or Tandy Colour

ADVERTISING Computer? Feel all alone in a sea of Z80s and 650257 Starved

of information on Flex and OS-8, whal can they do? Then you

Computer Swap — Free/Private reader — 10p a word/Trade need: COLOR COMPUTER NEWS |
Advertisement — 20p a word/Semi-display — £5 a single column The monthly magazine for colour computer owners has arrived -
centimatre, minimum two-column centimetres. from the USA. It is packed with articles, program listings, reviews,

Computer Swap — buy or sell your computer for free through tips and hints exclusively for Tandy and Dragon Computers.

Computer Swap. - - : i
Private readers — other advertisements from private readers E::fnabla from' Dealers giving real Dragon support of- diract f
cost 10p a word, " 39 The Terrace, Gravesend, Kent DA12 2BA. g
Trade advertisements — cost 20p a word. | Single copies £2.45 inciuding p&p g
Semi-display — why not make your advertisernent more 6 months subscription £14.00 including p&p {
s!.lb.'.:,iantl'-lal by dmﬂ 521”9 the semi-display rate. It is only £5 a 12 months subscription £24.00 including p&p |
single column centimetre. -
Send your classified entries to Classified Department, Popular GRAVESEND HOME COMPUTERS LTD |
Computing Weekly, Hobhouse Court, 19 Whitcomb Street, For DRAGONS and DRAGON support

London WC2. For semi-display enquiries call Alastair Macintosh 0474) 50677 .
on 01-830 3840. (0474) |

Here's my classified ad.

VIC20 OWNERS
WESSEXSOF

PRESENTS,

STAR TREK IN 16K

WITH FULL COLOUR
GRAPHICS, SOUND EFFECTS,
MAPS, INFORMATION,

e b TR ———— -

Pisase conlinue on a separale sheel of paper 10 LEVELS OF PLAY
4+ STRATEGY,
10T 00 g PR . | | ——— i - 2 el R T — EXCELLENT VERSION.
. FUN TO PLAY

SEND POSTAL ORDERS/CHEQUES MAKE PAYABLE TO:
I st S ot b ol o D.A.S. SNEDDON. 16 EASTLAKE AVENUE, PARKSTONE +
POOLE, DORSET BH12 3DG |

PSP TS TS S SIS LSS LS TSTSISY

m@,gé@@/ﬁf
@J@@m@éfb

Seawolf” — Al action Supergame

n periscope, find the convoy in your wicinity, sink what

you can, bul the destroyer patrol knows you're there, so
dive desp and use your instruments and sonar 1o esCape,
- For Spectrum only - ¢ 9.50
Atari and Spectrum 16k

ADVENTURE GAMES : £9.50 each
TOWER OF BRASHT : Release your companion from
the Lérrible Kharrs, a role playing game, |=-7 players.

A\

AN NN R R AR R RN RN RN N RO RN R NN

ANANA AN NN

VUL R LR RN AR AR AN AN AN

\

NUMBERS

MAKE SURE OF A
REAL COLLECTORS' ITEM —
THE FULL SET OF PCW

We will mail any of the numbers you're missing
from Issue 1 to the latest — for just S0p an
issue, including p & p.

(We have no more copies of Issues 2, 6, 7
or 11)

Send cheques/Postal Orders to:

Back Numbers

Popular Computing Weekly
Hobhouse Court

19 Whitcomb Sireet
London

WC2 7HF

GHOST OF RADUN : Having discovered the lreasure
can you gscape from the forces of the supernatural ...

WIZZARD OF SHAM : The wizzard of the temple must
ba found, T you wanl [0 1IVe O .....csces sssssasans

WAR GAMES ; - £ 9.50 each

KING ARTHUR : 6th Century England, become Arthur
and plan your straiegy 1o overcome marauding Saxons.

BATTLE OF THE BULGE : Ardennes, 1944 . The
famous "Van Rundstedt" offensive . ... c. v es

CHILDRENS GAMES 2 £ 4,50 each

PETER RABBIT SERIES :
Peler Rabbit and the Magic carral

Please add 50p PP for ceach order

LYNTONIA HOUSE 7-9 PRAED ST LONDON W2
Telephone 01 402-7270. lelex 8953471

SIS SS LS LSS IS SSSS.
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‘SPECTRUM
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Developing
addresses

Tim Crispin provides a simple
method of Peeking and Poking
to the screen display.

| read Popular Computing Weekly regular-
ly and was very interested in the article
explaining how to Peek and Foke the ZX
Spectrum screen (January 6, page 24).
However, | feel that the routine developed
10 give the address was too complex and
should not have required the machine
code routines mentioned. In fact, a very
simple line of Basic will give the address of
any character position on the screen from
the line and column numbers, see Prog-
ram one.

The program is simplified by considering
the screen address 10 be composed from
iwo byles — a high and low one to be
exact, The high byte has the form: 070 aa
bbb (Bit 6 is set je 21 6=64). The bits ‘aa’
represent the block of eight lines needed
on the screen and can be determined from
the line number. If Line is the variable
used, the byte is given by: High = 64
|«—From Bit 6] + 8= Int(Line/8) |«—aa] +
Cpl |[bbb]. | have called the bits ‘bbb’ Cpl
as these are the Character Pixel Line
number.

The low byte has the form: cec ddddd (ie
two binary parts). The bits 'ccc’ form the
line required within a block of lines. This is
simply the fraction left when 'aa’ was
found, eg Line=9 has aa=Int(9/
8)=Int(1's), so ccc = 8 times the fraction.
The bits ddddd form the column number
which is given the name Col. Thus, the
byte is found from: Low = 32«8+(Line/8 —

The ZX Spectrum being used at Sutton Primary School, Cambridgeshire.

Input “Cpl ";Cpl. Running the program and
entering the values shown below is the
best way of explaining Cpl:

LINE T R T e T
COL 0 1 2 3 4 5
CPL D1 2 3,48 b

However, there is no need to calculate
Cpl manually. It is possible to use a ¥
co-ordinate to represent the position and
determine Line and Cpl. Alter program one
as shown:

10 INPUT “'y")Y:LET LINE = INT {{175-Y)/8)

30 LET CPL = B+{(175-Y)8=LINE)

This works because Y/8 = Line + Va=Cpl.
The (175—-Y) is needed as Print At 0,0
is at the top left whereas Y is taken from
the bottom left.

The equation can be simplified so that
the variabie Cpl is not used, see program
two. Line two is a subroutine that gives the
screen address of any position defined by

The program executes a very simple scroll
of a graphics A" upwards at a pixel
resolution. However, the subroutine at line
two could easily be used for more complex
screen effects.

Lastly, | have shown how the screen
address can be found using machine
code, see program three. The routine is
very simple and can be loaded to any
address ‘using any hex loader. The sub-
routine converis the line/column values
held in the BC register pair into a screen
address held in the H/ register pair. This
always has Cpl/=0, though register H now
controls the value of Cpl. By this | mean
that the value of Cpl merely has to be
added to register H to obtain the screen
address. This explains the strange mem-
ory arrangement used for the Spectrum’s
screen, for it is very easy to print charac-
ters using this arrangement, as can be

Int (Line/8)) |«~—ccc] + Col | —ddaddd]. a Y co-ordinate and column number Col.  seen in program four. &
The screen address can now be found
from: Addr = High=256 + Low. So, Addr = % TR T o -
(64+8=int(Line/8)+ Cpl)»256 +(Lins! . *”-'J:._' Y vaen ) TR Ty ;i , =
8- Int{Line/8))+256+Col. This simplifies W‘I R TR I R e
to: Addr = (64 + 7«Int(Line/8) + Line/8 + TR IR R B T . isolate bits 3&4 from the ine number
Cpl)«256 + Cal, which is line 40 in 640  ADDAMO £ mw«: B R
program one. :: 5l EH"! T theiethe o
To see what Cp/ means, the following Y vl ;'j‘_{“@ — _ ”“!"*I-'I B B g it i N
line should be added to program one: 30 E:Fi OF ' RACARACA:RRCA m'm‘immmm:dﬂmutm ¥ ]
# B R T L R - ;add the column number
- R g e e LR AT ~ this ls the LOW byte |
r:} rhglm‘l CHLh ey s R g . i+
(B CPL = D:BORDER B F s b 7
e e s
- EET } -4 'r_'l' m m;-r‘E .
o 40 LET ADDR = (64+7'INT(LINE/B}+LINE/ gt - a
:F 8+CPL)'256 + COL gmi I.tgﬂi'lt{ EL?::HL,[ mﬂnm-ﬂ
.--!,?:“ﬂ POKE 2 26 G0T0 10 CRUN D815 oot |
© 1 LETCOL=0:GOTO 10 OB 3% s o RUBH BC mmm
EI.ETL:'HE = INT ((175-Y)/8)'8: LET ADDR = 6@ - - . LDBMB" characters are B byles long
B %HT LIHE B3LINE - “'l'"l + GOL: JA - LOOP3T  LDAHL) biyte defining shape of character
% 10 FORN=8 7O 100 \ E AT fln’m NG DE wm?m:mmm
" 20 FORJ=0TOT: LET Y-N-J 10 FA 2 DJNZ,LOOP3
| 30 GOSUB 2:POKE ADDR,PEEK( USR"A"+J): C1 - POPBC :
Lo NEXTJ 10 Fa BJNZ LOOP2 mihmm
40 LET Y=N-8: GOSUB 2! POKE ADDRO:REM oD DECC change the column number
- Blank last position 20 EB "JANZ LOOP1 '
e NEXT N ca RET

e
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Dictionary

MODULE 5: Lines 6000-6360

This is our standard data file handling
module expanded to take account of the
fact that we now wish to load or save four
different sets of data — individual charac-
ters from tape, character sets to tape, the
dictionary from tape and the dictionary to
tape.

Commentary

6070-6140 This section saves the current
character set to tape, together with the
variable Cl, which indicates how many
characters it contains.

6150-6200 This section loads a single
character from tape and stores it in the
dictionary.

6210-6270 This section stores the current
dictionary on to tape.

B8280-6340 This section loads a dictionary
from tape. Note that a new dictionary can be
loaded during the creation of a character
sel, thus allowing the character set to draw
upon a wider range of characters than can
he contained within one dictionary.

Testing

You should now be able to pick up
characters created by the previous pro-
gram, compile them into a dictionary or
dictionaries and, using these dictionaries
compile your own character sets and save
them on tape. If these functions are all
available, the program is correctly entered
and ready for use.

DICTIONARY: Summary of single key
functions:

With flashing cursor:

Left and right arrows move cursor,

Up and down arrows move display to new
page of dictionary.

“D" — deletes character above cursor

- from dictionary.

“C" — adds character above cursor to
current character set.

“Q" — returns control to menu.

No flashing cursor (character set display):
D" — deletes current character set.

Any other key returns to menu.

SUMMARY
This is an uncomplicated program for the

simple reason that it is designed to leave
the maximum amount of space for the
strings containing the actual characters

themselves. Once entered you are ready
to embark on the task of creating and
compiling sets of characters for use in high
resolution mode. As previously mentioned,
later programs will lake you further by
showing practical ways to use such char-
acter sets without having to specify the
Drawing of each character separately.

GOING FURTHER

(1) As with the character creator itself, this
program will only come into its own when
you get around to compiling a dictionary or
two.

(2) Text is not the only area where the
programmer might benefit from having a
set of “characters” available in high re-
solution modes. What about developing
sels of symbols for electronic diagrams, for
instance. Remember that, using the Draw
command such symbols can be rotated, so
that a single symbol is all that will be
necessary for each component, no matter
what its orientation may be. You could,
perhaps, add the ability to Draw such
characters to a program such as 'Design-
er' thus allowing symbols and text to be
made an integral part of the designs
created using that program. |

MOTOR OM:AUDID OM:CLS:INPUT "PDSITION TAFPE THEN PRESS enter

"PLACE RECORDER INTO CORRECT MODETHEN PRESS enter':(S
PRINT:PRINT "FUNCTIONS AVAILABLE:"."1)SAVE CHARACTER SET"."2J)LOAD NEW CHARA
"WHICH DO YOU REGUIRE:"™:@:0N

"4 3L.0AD DICTIONARY" : INPUT

MOTOR OH:FOR I=1 TO 1@@e@:NEXT I:0PEM "0".£-1,"DICT"

LET D&="BM+1,+0;R0;" :FOR H=@ TO 2:LET E$="":FOR =0 TO 13:LET ES=E$+D& LET

00 REMEREEERERREEyaiirisinesx
6018 REM DRATR FILES
028 REMIRREdiiaioios
EA38
"%
848 MOTOR OFF: INPUT
050
CTER","3OSAVE DICTIONARY" .,
@ GOTO €878,61508.6210.6280
E0E8 RETLURM
EA7A MOTOR OM:FOR I=1 TO 19888:HEXT
6886 OPEN "O",£-1,"CHRARSET" ~ °
60398 FRINT £-1.CI
6108 FOR I=0 TO CI-1
6118 FRINT £-1,CHARSCI )
6128 NEWT I
£138 CLOSE £-1
£148 RETURN
5158 IF DI=168 THEM RETURH
6168 OPEN "1",£~1."CHRR"
5178 IMPUT £-1.D%
6188 CLOSEE-1
5198 LET DIS<DI >=D&:LET DI=DI+1
208 RETURM
6218
6228 PRINT £-1,DI
6238 FOR I=8 TO DI-1
E248 PRINT £-1.,DI®(I1D
6298 NEXT 1
6260 CLOSE £-1
Eard RETURM
6260 OPEN "I",£-1."DICT"
6298 INPUT £-1.D1
6380 FOR I=8 TO DI-1
6318 INPUT £-1.DISCI2
6328 MEXT 1
6338 CLOSE £-1
6348 GOTO 18806
6358
DISCHEL14+] D=E%:NEART I:MERT H:LET DI=48
&368 RETLIRM

(MOTOR IS OM>:

e
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Breathing
fire

Keith and Steven Brain
explain how you can write
your own Dragon games.

Although some superb games software is
now available for the Dragon 32, half the
fun of having your own computer is being
able to design and write your own original
games programs. However, even when
you have read through the manual and
understood the Basic commands them-
selves, you must still learn how to link
these together to build up useful and
sophisticated programs.

Let's start with something simple — and
what could be simpler than a reaction
tester to see how fast you can respond to
seeing a character appear on the screen.
Remember that many action games. are
based on quick and accurate responses.

10 CLS (clear screen)
20 A=RND{500) (choose random no 1-500)
30 A=A-1 (decrease thisby 1)
40 IF A>0 THEN 38 (if A not @ then go back)
70 TIMER=0 (start timer)
80 PRINT =" (print a star)
100 AS=INKEYS (check if any key pressed)
110 IF A$" “ THEN 100 (if no key pressed recheck)
150 PRINT TIMER (print reaction time)
160 GOTO 20 (start again)

Well that's OK as far as it goes, but it
soon becomes easy, as the star always
appears in a predictable position on the
screen. Why not add to the difficulty by
moving the position of the star around the
screen at random? There are 512 print

......

i

-f" :..

i kv

positions (0-511), so simply change the

- program by adding:

50 B=RAND(512)-1 (choose random no 0-511)
B0 PRINT @ B, "'«" (print star at that position)

That prints the star at random, but the
reaction time display also jumps around
unless we add:

150 PRINT @@ 0.TIMER {print time in lop LH corner)

This makes things look neater but, as
the screen fills, your reaction time in-
creases as you cannot tell the latest star
from the old ones. There are two solutions
lo this — we can make a noise as each
star is born, and we can clear the screen
after each go: -

BO PRINT @@ B,"«" : SOUND255,1 (print siar then
make noise)
140 CLS (clear screan)

Note that we clear the screen just before
the time is printed, otherwise the time
display will never be seen.

Even that modification does not take too
much getting used to, so let's bring in a bit
more skill by printing a 1 or a 2 and

saying that you must only press a keyifa 2

T SR

program will loop back from 110 to 100 for

Keith (left) and Steven Brain.

appears. In the first example, with the star,
there was only one correct action (press
any key) — but now things are more
complicated. To be right you must press a
key if a 2 appears, but you must not press
a key if a 1 appears:

DISPLAY KEY PRESSED?
2 yas RIGHT
2 no WRONG
1 yes WRONG
1 no RIGHT

But, if no key at all is pressed, the

all eternity! We can resolve this problem by
putting a For-Next loop of fixed length
around the Inkey$ check. This sends you
back to the start without a time print if you
run out of time or if you press a key when a

1is displayed:

70 C=RND{2) (choose 1 or 2 al random)

B0 PRINT @ B,C: SOUND 255,1 (print number
chosan)

90 I;DFI N=1TO500 (check i any key pressed 500
110 IF A5=" " THEN NEXT : GOTO 10 (il no key
pressed recheck — if checked 500 times then go back
to slart)

120 IF C=1 then 10 (il a key was pressed and a 1

was displayed go straight back to start)

To make sure you notice your errors add
some raspberries and success notes:

110 IFAS=" " THEN NEXT : IFC=2 THEN
SOUND 15,10 : GOTO 10 : ELSE SOUND 15
0,5:GOTO 10 (if no key pressed recheck until
time up. If ime up and 2 displayed but no key
pressed sound raspbery. If lime up and 2 not

120 IF ©=1 THEN SOUND1,10:GOTO 10 (if key
pressed before time up and 1 displayed sound
raspberry)

136 SOUND200.5:PRINT TIMER (sound success,

only reached if key pressed before time up and 2
displayed)

Life would be even simpler if the compu-
ter kept score for us. So, let's add three
new variables D, E and F, increment them
for failures, successes and tries respec-
tively, and print the status at the top of the
screen after each try. Note thal careful
planning is needed to squeeze the whole
status display on the top line and the
random display is now limited to the rest of
the screen.

E;"WRONG":D:F=F+1
50 B=RAND{480)+32

110 IFAS=" "THEN NEXT:IFC=2THEN SOUND15,
10:D=D+1:G0TQO 10:ELSE SOUND150 5:
E=E+1:GOTO 10

120 IFC=1 THEN SOUND1.18:D=D+1:GOTO10

130 SOUND200.5:E=E+1:PRINT a 0.,"TIME"™
TIMER |
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LASSIFIED

Semi-display — £5 per single cc
Trade lineage — 20p per word

Private lineage — 10p per word

A HEW RETAILER for Sinciair acoessor-
s in the North of England, We are
ghusted near tha M1 and MBZ molor
ways, As well as a complete rangs of
hard and softwane, our sanice doeparn-
mant can repalr, modify orf fit & wide
range ol accessories. Hours of business
10 am — 8 pm, Monday o Saturday
Inchusihde.
TELEFHI:IHEH-HLIPECIFLETOH

PLEASE Hm FOR EE :MLE OF OUR
MAIL ORDER SERVICE

Melbourne House
software lor tha

48K SPECTRUM

%wfm’

SPECTRUM 48K
COPY TAPE

Copies amy Smcllu-fﬂ filg bype [program, code
data) ples "Hoaderless” Tles. Up 10 40K
quickly and eastly. Also displays e details
length, start elc

N.B. Must not be used to infringe copy-
rights. £4.95.

M. G. EDWARDS, 25 DALES DRIVE

WIMBORME, Doraat

New book for Spactrum
THE WORKING

SPECTRUM

DD LAWRENCE

Publishad in association with
Popular Cornputing Weakly.

228 pages Over 150 subroutines
and programs.

Send cheques/postal orders, for
£5.95, to The Working Spectrum,
Sunshine Books Ltd., Hobhouse
Court, 18 Whitcomb Street, Lon-
don WC2 THF

Wa can normally delivar in four 1o
five days.

lul

*amazingly Fast Arcade Action!
Includes “Training Mode and
‘unique Customizing Feature
The fastest and most exclting
game For your 48X Spectrum

PENETRATOR for the 48K
Spectrum is only £6.95.
Orders to Melbourne House,
131 Trafalgar Road,
London SE10.

Or call our El-h;ur
ansaphone for Access
orders (01) 858 7397 E

MULTIPLE ACCOUNT

BUDGET SYSTEM
Now avallabla for the
4BK IX Bpacirum al £9.95

. This atcounting and budgeting sysiem hand-

g5 a larpe variabe number of individusd dem
gccounts and up o 1,000 transactions per file
it ma limit on the numbes of liles. Com:
ments can be added 10 the transactions and
gach ibem can fave up o 6 lings of come
menis. Each iem description has a budget
profile which aflows complex anakysis and
forward projecton of cash (low  IrEncs
Periothc lotals for Mems, bem groups, m-
come, sxpenditung or compinations of Mese

taciors can be produced. A ZX Printer, while

usatul is nol essential

DOCIMODUS

161 Walmersiey Road
Bury, Lancashire, BLY 5DE

DRAGON 32
SOFTWARE LIBRARY

& SELECTED QUALITY TAPES

& SUPPLIER'S PERMISSION

& FREE PROGRAMMING AID

# RE-USEABLE PACKAGING

& RS-+ DRAGON PROGARAMS FOR SALE
a BB ANMNUAL M'SHIP + E1 PW

COTSWOLD COMPUTERS, HOOK NORTON
OXON, Tel: H.N. 737472

EDUCATIONAL SOFTWARE
DRAGON AND BBC COMPUTERS

High quality educational software for

use in home and school. Physics,

biology, maths. Send for full details
(state main interest).

GARLAND COMPUTING

EASIREADER

The Graates! Programming Aid
Since Fingers
program

Cul down wniry lime
Minimize Bugs by Minimising Entry Errors

The EASIREADER i an atiracinie, high:
guality acrylic piastic stand oesagned o aid
the manual entry of programs hrom magazine
listings, printouts and mos! books

89 percent of bugs in programs cogeed from
printoul ikstings ane ihe result of eniry erors.
The EASIREADER holds 1ha copy at @ coin-
forable anghe, avosding sirain, and & special-
Iy-designed cursor runs down the progeam 1o
prevent skipping befween complex and sami-
Lar-lpoking lines,

It efiectively keeps @ ‘finger’ on your current
ling, especially uselul for Iwao-handed
heybosrd eniries and lor use with Smclair
COMPLUABRTS

Avaifable now ondy from BUGBEAR (Paleni
Pending MNo. B2ZI2T18) &1 an introguchony
price ol E12.99 (plus £1.25 php)

Send chequaPD or SAE for further details
io: BUGBEAR, Depl. W, Nicholson Build-

Simon — vic
For Vic + Super exp.
Great graphics and sound

Fun for all the family

Game 1 + Game 2 — only £3.99

(post free)
Send chegue/PO 1o
Baron Computers, 760 Finchley Road,
Londan NW11

Four lop gamas on one cassatte for E4.45,
Latarchase and Kong's Revenge lor Ihe
16K TX Specirum
Rabat Contral (16K) and Allen Attack (1K)
tor the FXE1

Order now from Fopular Computing

Weekly, Hobhouse Court, 19 Whitcomb
Strest, London WC2 THF.

We can normatly deliver in four fo five days

ZX81 INVADERS
in maching coda
GALAXY INVADERS (4K Ram) £4.00
SUPER INVADERS (18§ Flam) £4.85
(includes animated ingnichons,
leagum table of hi-scores, ot
“Desarvedly popolar ., . excalient”
Popular Camputing Weekly
Highest lofal scové of 14 pames reviewed i
Your Computer for May 1842
The best on the makel™ 5.C. Beds
“Graal gama!”" 5 F. Glos
All-enciushe prices
Sant promptly by firsi-ciass post
Full money-back guaranies
BRIDGE SOFTWARE, Dept. Pop B
36 Fermwood, Marpbe Bridge
Stockport, Cheshire 5KB 5BE

SPECTRUM ASSEMBLER
Enter the world of the Z-B0! Full 2-pass
assembler with labels — all opoodes — 11
powerful directives — sasy program editing
— 16/4BK — manual, Written 2nd tasied by
professionats. £5.95, Choque/PO to C. New-
part, 57 Camie! Way, Hadley Wood, Herls

BBC (32K) CHESS

Maching code with colour graphics. Six skill
evels, phay black of whils, (lhegal moves
réjected, en passant, casfling, l2ke-back of
moves, chess clock, 10 second bz chiss,
s8l-up game Mor analysis, replay game, Save
game faciities
JUST E7.95
Madal A version also 3vailable
ONLY £5.85
Prices mclude p.&p.
SYSTEM-SOFT
FREEPOST, Ackwarth, Pontetract
W. Yorks, WFT TER
{FREE catalogue wilh awary néw orter!)

NATIOMAL INDEPENDENT DRAGON
USER GROUP

Due to the defay in the formation of the

Dragon Data Club we have lormed he
Dragons Den

Discounis, newslelier and much, mueh

more. For membarship details Mephong

0582 570125 after 4.30 pm or weekends

Vic20 OWNERS GROUP
Inciudes Program Swap Service,
Software Library and much maore
Write to 5. N. Tomanek,

21 Chaceley Way, Silverdale,
Mottingham

COMMODORE 64 £264 (exc! VAT)
Programmers Referance Manual E15.95
(0% VAT
Tl Chns Gumey. Dave Walsh
or Floyd Palerson
Tel: 01-969 4658 or send SAE
Image Science Micro Computers Lid
188 Fresion Road, London W10 6TH
or cheques PO (add 15% VAT)
and £5 for p-+p

DRAGON INDEPENDENT
OWNERS ASSOCIATION
sae lor delails lo
DIUA, School House

Nevern Road, Rayleigh, Essex

WANTED — USED ZX81's

WORKING OR NOT
Sl under guaranies .............. £25
Working & good condiion ... E20
MOt WOKING ... o pasianias R |
Waorking 16K FLAM pack E10
Chegue by return ﬂf .nmi

Telford Elecronics & Computing
26a Bradford Stroat
Shifnal, Shropshing

DRAGON 32 SOFTWARE

— THE BEST VALUE ON THE MARKET —

LIVE AND LEAAM (NEWI): B e&normous
educational programs for older children and
aduits. Ower 90K ol instrisctinns @nd quizres
on #00 animals, British lowns, deser sunviv-
al, music mdking and - incliding 2 high
resolution graphics futorial

FAMILY PROGRAMS: B full-langth omginal
pames, utilities and education programs io
test your general knowledge, memary, reac-
lions, cunning, mental anthmetic, musical
knowiledge, daxienty and more

FUM AND GAMES: 10 cxciting games for
young and old. single players or Qroups
Includes Noughts, Brain, Gold, Anagrams,
Snap. Dice, Donkey, Cirches, Arfisi and
Musical

£6 per cassetie; £10 for two; E14 lor thron

GEMERDUS DEALER DISCOUNTS
Send chegue PO to Shards Software
10 Park Vals Court, Vine Way, Brentwood
Essox CM14 4UR

35 Dean Hill, Plymouth
Devon PLS SAF

IIIIIIIIIIIIIIIII.IIIIIIIl‘llllllilll'llllllIIIIIIIIIHllllIIIIIi-IIII-IIIIII“III‘IIIIII““

BUSINESS EDUCATION LTD

We BU'\‘iP and SELL -
SECOND-HAND AND NEW MACHINES

RENTAL OPTION available

Phone: 636 9612 Martin Foreman
103 Great Russell Street, London WCH

S O e L LRI LRI L PR LI

ings, Templetown, South Shialds, Tyme and

Wear, NE33 GAI. SPECTALUM #wwd& VICZO

SOFTWARE
Ram 1K, Mikrogen, Liamasol, Simon Hessell, Campball Systems, FMabbit Impact. Imagne,
Artic, Hewson. Up o 20% Discouni
Send SAE Tor details to
Discount Soltwars, 10 Pippins Randiey, Tellord, Salop.

SPECTRUM SOFTWARE
Choase your Spectrum software from our exlensive range of 1GH/28K programs
Rsturn withen 10 days in firsl-calss condition and we will relund T5% of purchase price
Sand SAE for gdolails
Aentacomputer. 31 Castlecrali Road,
Finchlield, Waolverhamplon
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COMMODORE 64 £264 + VAT
VIC20 E113 4+ VAT
Programmes ples accessoros available.

BROKEN YOUR TV.COMPUTER
JOYSTICK?

SAE for details . e "
RN i AR haneio B 3 s Pely
* I;E-.l:.".- BT il Baij dfiadd t-in:-t'--"-J.rr b
EXN — Eetp e 4
o M} D B D TRLCN o7 LSO
ENFIELD COMMUNICATIONS g
135 HIGH STREET e o
PONDERS END Eapwlini {Dagt. POW)
ENFIELD, MIDDLESEX. Tel: 8057434 I i
CABINETS MONSTER SOFTWARE CLUB
FOR BOME COMPUTERS Software lbrary for tha
@ NICE FURNITURE @ DRAGON 32
SEE US AT THE ZX MIGROFAIR Top guality cassaties
STAND No. 45 FOR HIRE
wl:l:n:mra:fus All tapes used with the
wrifer dedails, Manufacturer's parmission
E‘DHDFIFIE'I"E- OF Gﬁ SAE for delails
LINGRIELD Monster Software Club
mn Lﬁﬂl‘lﬁﬁ#ﬂmu n-ﬁl?ﬁm 32 Lennox Drive, Lupset Park
Tel: 0342 832476 b i L

DRAGON-32 SOFTWARE. Business,
educalional and games including:
Tables £2.95, Malh-Drill £3.95, Chess
£7.95, Space Invaders £6985 Scar-
man (Pacman . . ), £7.95, Letter Writer
£9.95, Mailing List £19.95. Send SAE
for complele lisl. Cheque/PO o B
Mistry, 75 St Margaret’s Road, Brad-
ford BD7 2BY.

DRAGON SOFTWARE. Three games
{on cassette), Lunar Landing. Vorex
and Super Hangman. Send £3 cheque
or PO 1o T J Skinner, The Old Reclory,
Littkeham, Bideford, North Devon,

BBC SOFTWARE. Prolessional quah-
ty word processor £10. High resclution
3D Landscape / Space Shuttle / Power
Cruiser draw £5. Address /Labals filing
and print £5, Recipe filing and prim
£10. Add £2 for Disc version. | Pomer-
oy, 81 Firsby Ave, Shirley, Croydon
CRO BTP.

POOLS PREDICTION DATABASE.
Wa can supply English football league
rasults 1977-82 In computer format,
with stader analysis programs, Disc/
Tapes £15. (2 year tapes £7.50) Sinc-
lairs BBC, Peat, VIC, TRS, IBM, etc.
Selec Software, 37 Councillor Lane,
Cheadle, Cheshire. 061-428 7425 (Ac-
cess/Barclay welcome).

16K SPECTRUM. Upgrade to 4BK for
Issue 2 machinas, no soldering re-
quired, kit of IC's £23.50 inc VAT, p&p,
or sand me your Issue 2 Spactrum for
upgrade, £27 inc VAT, p&p, mail order
only, by return. J C Brewer (Dept
PCW), 7 Roseberry Terrace, Kirkcaldy
KY1 1DW.

MZ-BOK. Pack 1: Smugglers, Fruit
Machine, Hangman, Starwars, Awari
£7, Catalogue SAE. D Alexander, 33
Broad Oak Road, Bramhall, Stockport,
Cheshira SK7 3BL

BBC LYTECYCLES. Ride them
through your computer with these four
games. Joysticks or keys, Extremely
addictive, good value at £4. Model B
only. Send 0. Jancom, 27 Fulbeck,
Upton Estate, Widnes, Chashire, WAB
aYH.

PROGRAMMERS. We offer good
royalties for original Dragon, BBG or
ZXB1 16K programs. We promise a
firm ofter, or the return of your tape and
postage within saven days. Words and
Pictures, 7 Hawthorn Crascenl, Bur-
ton-on-Trent,

BBC, ZX81, VIDEQ GENIE, DRA-
GON, or SPECTRUM? Jain the Lon-
don Computer Club, Telephona 455
5743,

DRAGON 32 owners, now a lsting
sarvice lor your programs only 1p per
line (min £1)., Send lapa to: Listing
Service, 5 5t Annes Mansions. Monte-
fiora Road, Hove, Sussex.

VIC20. Unexpanded, send £5. far 10
listings (mainly games). D Walton, 104
Chapel House Drive, Newcastle-upon-
Tyne NES 1AN

50 FRENCH VERBS IN 5 TENSES for
48K Spectrum. Test yoursell at random
in the tense of your choice or enter
lense and infinitive and all forms of the
varb will be displayed. Excellent for
reference, learming and lasting. Highly
andorsed by |eading language
teachers. £3.95. W Thies, 25 Primula
Drive, Norwich, Morlolk.

SWAP YOUR UNWANTED SOFT-
WARE via Software Exchange Ciub,
SAE for details. UKSEC, 15 Tunwsll
Graave, Sheffisid S5 9GB.
PERSONAL COMPUTERS bought fn:lr
cash. Morgan Camera Co. 160 Tot-
tenham Count Aoad, London W1, Tel:
01-388 2562.

ACE INVADERS. A program in Forth
for the Jupiter Ace. Fasi action, full
graphics and sound. Listing £1 or
cassefte £1.50 including p&p. Forth
Dimension, 32 Bathurst, Orton Gold-
hay, Paterborough.

DUST COVERS available for any com-
puter, printer, etc, BBC, TI, Epson,
£3.95; Dragon, Atari, Vic20, E2.95;
Sharp MZ-B0A-K, £4.95. For others
please phone or write o Sherborne
Designs, Victory House, BA Tha Rank,
North Bradley, Trowbridge, Wilts. Tel:
02214 4425, Also made-lo-measure
sarvice, Dealer enquiries welcome. Ac-
cass and Barclaycard.

ALL MICRO OWNERS. Filter your
power supply, and avoid ghilches. Filter
fitted in two minutes. Complete with
instructions, £4.50. M Lamb, & Park
Street, Scarborough.

SPECTRUM GRAPH PLOTTER.
Draws ple-charts, bar-charts, lina plols
and scatter diagrams. Fits 16K. Tape
of five routines and five demonstra-
tions, Iincluding instructions, for £5, or
SAE for delails. TopGraph Software,
106 Blundell Road, Lulon, Badiord-
shire LU3 15P.

MONSTER MAZE casseite for 16K
Sinclair ZX81, £2.98. Cheques lo B
McCulloch Software, Freepost, Wal-
lingborough, Northants NNS 7TBR.
CIBACHROME PHOTOGRAPHIC
COLOUR PRINTING CONTROL
PROGRAM for Spectrum 48K, axpo-
sure and filtration calculaled, exposure
and process limings, adaptable to
other processas, SAE delails: Derek
Longe, Manor Closa, High Straet,
Thornborough, Bucks MK18 20F.
ASTROLOGICAL CHARTS with
aspects drawn in high resolution on
Spactrum 48K, hard copy on to printar,
SAE details: Derek Longe, Manor
Close, High Streel, Thornborough,
Bucks MK18 2DF,

BBC MODEL A, 32K, 4 VIA cassetla,
leads, books, software. As new, £325
Tel: Tunbridge Walls 34117,
WANTED. Good software and add-
ons, ZX81, Spactrum. Please reply lo:
Micro 81, PO Box 800-75 Auckland 7,
New Zealand.

ZXB1 16K roulatie program, for one 1o
four players. Can you break the bank?
+ free fruit machine program, £2.45
Cheque/PO to Mr A J. Harlley, The
Old House, Wolseley Bridge. Statford,
ST17 0XJ.

BATTLE it out on tha BBC! Trek,
Gobbler, Baitle of Britain! All on one
cassette, for only £4 (+ S50p p&p)
James Keane, 14 Roundcroft,
Cheshunl, Herts.

SHARP Business System, C.P.M. £25
Word Star £40. Spell Star £40. Mail
Merge £25. Pay Roll £50. Sales Ledger
£40. Manuals £10. Computer disc drive
and printar, £1,500. Tel: 0783 220224
aftar & pm.

BBC DRAGON SPECTAUM software,
quality software at loweast prices, SAE
to Flipside Software, 11 Barnfield
Road, Hyde, Cheshire SK14 4EL.
JUPITER ACE SOFTWARE available
now. Four quality games on cassetia
for only £4 including p&p. Cheque/PO
payable to Voyager Software, 9 Burton
Drive, Wraxham, Ciwyd LL12 B8BG.
SAE for catalogue.

VIC20 plus casselle deck, as naw,
£150. Phone 01-809 3365.

SPECTRUM '"SNIFFER". Reads
tapes and prinls oul program name,
length In bytes and start address.
Machine code and basic! Also gives
auto run line number, £2.50. From

"AWA, 50 Dundonald Road, Dudsbury,

Manchester.

SPECTRUM (16/4BK). Multi-purposa
filing systam menu driven, sasy o use.
Features alphabelic sorl, numaric tot-
alling, selective searching, <assetie
storage and retrieval, £7.50 (or SAE for
delails) to: J. R. Briggs. 33 Wessex
Gardens, London NW11 9RS.
SPECTRUM FORTH on cassatie.
Mos! limings actually faster than the
Jupiter Ace. All Forth structures. Col-
our, high resolution graphics. Compre-
hensive Instrucions. Immediate de-
spatch, No previous knowledge re-
quired. Order as SPI16B (16K) or
SP48B (48K), E5:05 to Mike Hampson,
7 Heralord Drive, Clitheroe, Lancs,
BB7 1JP,

JUPITER ACE PROGRAM PACK,
contains Surround, Slalom and Dust-
bin. Cheque or PO for £4, o A
Cranston, 101 Upton Road, Slough,
SL1 2AE,

Computer Swap
01-930 3266

Free readers entries to buy or sell a computer.
Ring 01-930 3266 and give us the details.

L]

Spectrums for sale

SPECTRUM 16K with original packag-
ing, oneé month old. Parfec! condition,
Kampslon, joystick + two new books,
£135 or would separate. Tel: 0265
429984,

ZX. SPECTRUM, 48K, printer, 10 ralls,
£200 of soltware, £220 ono. Tel:
Slough 77101,

48K SPECTRUM, as new -+ printer
(ZX), £180. Teal: 0222 BE0AAT.

ZX SPECTRUM 16K plus £35-worth of
magazines for E100. Tel: West Drayton
44875 evenings,

SPECTRUM, 48K, five months old,
good condition, plenty of good soft-
wara, E180. Tel: Basildon 42621, even-
ings only.

SPECTRUM, 48K, brand new, all
leads, manual and original packing
plus aighl games, £165 ono. Tel: David
(054) 681 279 after 5 pm.

ZX SPECTRUM 16K and leads, manu-
als, games tapes, £115. Tel: 0279
31120.

16K SPECTRUM aboul £80 ol soft-
ware, leads, etc, £130. Ring 573 6442
(aftar 4 pm).

ZX SPECTRUM 16K, 4 months old +
damo tape and game tapes. £110 ono
Tel: Birmingham 5542282

16K SPECTRUM — one of the first out
— works perfecily, stll boxed with
leads, power pack, manuals and two
books, eight casselies including Spec-
tral Invaders, Scramble, gameas pack 3.
£120. Jonathan Cannell. Tel: 01-554
63089/553 3128.

48K SPECTRUM, as naw, E150. Tel:
01-445 83659,

ZXB1s for sale

ZXB1, 16K. £50 of software. including
Asteroids, B0, Scramble, Caslle of
Advanture and Guip. Manual, leads,
magazines. Guarantee until July, £70
ono. Castle Combe (D429) 782716
(after 5 pm).

ZXB1 16K compatible casselie racor-
der, proper keyboard, over E50 of
soltware + books, lols of magazines.
Worth £200, will accept E100 ono.
Ring: Oxlord 55686 (from & pm).

ZX81 16K + £30 of software, £65. Ring
061-928 BO32 (after 4 pm).

ZXB1, 16K Ram, DK Tronics graphic
Rom, keyboard, software worth £180,
yours for £85 ono. Tel: Maldon BS1671,

ZXB1, 16K, + B books + listings,
manual, leads etc + 30 sollware cas-
salles £60. Tel: Harpenden 2007

ZXB81 16K and E30 of software includ-
ing Gauntiel and Avenger, £55. Tel:
01-7617 1317 after 4 pm.

16K ZXB1, perfect condition, 4 cassal-
tes, leads and listings, £65 Tel:
Chesham (Bucks) TB5285 after 5 pm,

ZX81 16K, E50. Tel: Edenbridge
B63525. Philip O'Brien,

ZXB1 16K, 14 pra-recorded cassatias,
arcade games, books, magazines +
power pack with leads. Buyer collects,
£90 ono. Téel: 01-855 2483 (after & pm).

ZX81, still under guarantee, 16K + six
games lapes + magazines + book +
Star Chess TV game, £100 ono. Tel:
Orpington 73663.

ZXB1 1K, litle used. Boxed, w0 cas-
seltes (26 games), eighl magazines,
games book. Very good condition, £49
ono. Tel: Andrew, 01-435 3237 alter 5
pm.

IX81, 16K. All Sinclair buill-in DK
Tronics keyboard + numeric pad.
leads, manual, £100 software; £110.
Tal: Maidenhead (0628) 29099 after
4,30 pm.

ZXB1 4 18K, Sinclair-built + all manu-
als + leads + Focram loading aid +
software £60. Tel: 01-310 7356,
ZXB1, unexpanded, £35 Tel: Ashlord
50188,

16K ZX81, the Kh1K keyboard, casset-
te deck, 5 good games lapes, maga-
zines, a book, all leads + mains adap-
lor, £85 ono. Tel: Thetiord 4216,

ZXB1 + 16K + good s'w. E65. Tal:
Watlord 30218
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ZX81, 16K, with mikrogen joystick, QS
graphics and sound boards, with

motherboard and 31 software casset-
tes, £110 ono, Tel: 01-859 5564 aftor 5
pm.

ZXB1 + 16K with 1B tapes including
Flight Simulation, Asteroids and 3D
Defender + computer training module,
assorted software £90. Tel: 01-699
7761 nHeLrE pm.

ZX81 16K, leads + manuals, £65. Tel:
Pelshall 682251, (W. Midlands).

ZX81 16K, manual, leads, solftware,
several games, very good condition,
£55 ono. Tel: 051-644 7312 (6 pm).

ZXB1, 16K + two books and two tapes,
£55. Tal: Cumbernauld 23727.

ZXA1 186K + Forth swap for Vic 101 or
similar, Tel: Brighton B85186.

ZX81, 16K, DK'tronics keyboard plus
numeric pad and several casselies,
programs, books and leads inclusive,
£110 ono. Tel: 0685 714 04,

ZXB1 16K + leads, manual, lols of
software, books., £70 or reasonable
swap. Tel: 01-894 4144 John.

ZXB1, 16K, sound box, printer, ZX
psu, worth £185, £125 ono. Tel: Brid-
fington 72471

16K ZX81, + keyboard, worth £110,
sell £75. Software also avaiable i
required, Tel: Chasham 772544,

ZX81 Sinclair-built, plus 16K RAM plus
£40 of software, including Astercids,
Space Invaders, Pacman, plus maga-
zines, £75 ono. 023 582 7129 (Sutton
Courtnay).

SINCLAIR ZX81 plus Memotech 16K,
Mazogs, Flight Simulation and others,
£65 ono. Plus ZX81 1K and games,
£40 ono. Tel: 01-654 6722 after & pm.

ZXB1, 16K Ram Pack + two cassetias.
Offers. Tel; (01) 699-5809, Mrs Wal-
lace. _
ZXB1, 16K £50. Tel: Coventry (0203}
B9166.

ZX81 16K -+ brielcase + Ferguson
cassette + software including Ad. One,
Kingdom of Mam, Dallas, Breakout,
Backgammon, Volcanic Dungeon, 3D
Defender, Phoanix, Starirek. eic. Besl
offers. Tel: 01-847 0454,

IXp1, 1K, casseties, games, mags.
£30 ono. Tel; 01-981 2855 (6 pm).

16K ZXB1 plus 16K Ram plus nbbon
cable, plus Kayde keyboard, £40 of
software, new E180, now £895. Tel
0873 2107.

ZX81, 16K, software and listings, £50
ono. Tel: Rossendale (0706) 227672
{5 pmi).

ZX81, 16K plus casselles and books,
£55 ono. Tel: 07BE 70346,

ZX81 + 16K Ram, hardly used. Lots of
soltware, manuals, “Sinclair Users’
and "Sinclair programs’, £60 ono,
Tel: Teversham, Cambridge (022035)
4336 evanings.

Z¥a1, 16K, manual, m/c book, ass, dis,
compiler, debugger + software, £65
ono. Tel: Barnsley 722353 (6 pm).

16K ZX81, D'kironics 4K graphic Rom,

Fuller FD, 42 key keyboard + bleapar
module £160. Tel: Crawlay 30425,

UNEXPANDED ZX81, 8 months
guaraniee £20. Tel: Tilbury 4692 after
4 pm.

16K ZX81 with 11 magazines, threée
books, manual, five prolessional lapes,
tape leads and il rarely crashes, £65
(Wednesday to Friday, 5 pm o 7 pm)
070-541 2755.

ZXB1 + 32K, Ram, £E60; ZX Printer +
paper, £38. Telephone Uxbridge
56539 evenings.

ZX81, 16K, including Bl-Pac sound box
and input/outpul board with £30 worth
of software. Will sell for £50 ono. Tel:
01-785 BBB3 evenings.

ZXB1 plus 16K Ram pack, all leads and
manuals and two games lapes EB65.
Tel: Ampthill {Bads) 0525 402008 after
2.30 pm.

ZX81, 16K, casseltes of software +
magazines, E55 ono. Telephone

Weybridge 55751.

IK ZXB1, Sinclair buill, with leads,
manual, PSU + tapes, £35. Telephone
01-399 5835 (5 pm-9 pm evenings).

ZXB81 16K RAM. BK graphics, Eprom
and software and box, £100. Tel; 061-
681 2134,

Z2X81, 16K, DK'tronics casad
keyboard, plus QSave and other tapes,
£100 ono. Tel: Mr Keeler on (Horsham)
0403 58718 avenings.

ZX81, 16K Rampack complete with
leads, manual and tapes, £40. Tel
01-421 0232

ZXB1 16K, interface board + three
tapes, £70 ono. Tel: 01-B682 DGBY.

16K ZXB1, with software, £E50. Tele-
phaone 01-542 B455,

ZX81, 64K. Nine months old, Sinclair
built, as new, still under guarantes, full
size Crofton ICI board, tape recorder,
printer paper, manual, adapter, maga-
zines, books + many games, £140
ono. Tel: 01-228 3546

ZXB1 16K, Map Sort, 14B + 12 cassel-
tes, £90 ono. Telephone 01-390 1467,

ZXB1 16K DEAN KEYBOARD + case,
tape deck, manual, leads, over E100 of
popular software, books, magazinas,
cost £25, offers? Tel; Aayleigh (0268)
TTo645.

ZXB1 1K with power supply, all leads
and one manual and one book, 2
months guarantee left, E30, Tel: Brook-
wood 81102

ZX81 1K + manual, leads + 60 prog-
rams in good condition, under guaran-
tew, £37. Telephone Wqﬂnrd 20583.

ZXB1, 16K + typewriter keyboard +

case, 4K graphics Rom, software in-
cluding Pacrfan,’ Galaxians, lots of
mags and books, £90, Tel: 061 432
4358

ZX81, 16K Ram, lead, manual, eic.
Under guarantee, £55 ono. Tel: Tony-
pandy (0443) 431742,

ZX81 16K MEMOTECH Ram pack,
unwanted, £25. Tel: 0851 52308,

ZX81 16K UNUSED PRINTER. Manu-
al, lsads, software and magazines.
Offers over £100. Tel: (Leamington
Spa) 313 747.

ZXB1, 16K, all leads, power pack, In
original box, magazines and optional
software, still under guarantee, E60
Leeds (0532) 677898 (evenings).

ZX81, 16K, 4K graphic Rom, sound
box, cassette, £130 ono. Tel: Richard,
Shoreham-by-Sea 3425,

ZXB1 with large , about 20
programs, £20. Tel: 061-681 2875

Commodores for sale

VIC20, cassette, manuals, several
issues of Vic computing 3 siot mothar-
board, 8K Ram expansion with batlery
back-up, machine code monitor car-
tridge, joystick, books on Basic and
machine code programming. over
£300 worth of software including Sar-
gon Il, Chess, Jelly Monsters, Super
Landaer. The whole lot is worth over
£650, will sell for £400 ono. Ask for
Terry Witson, phone Preston (0772)
BE3638.

VIC 20 + casseile unil, 3K super
expander, joystick, perspex dust cover,
Vic Revealed + lois of software, as
new, £180. Tel: Middlesbrough 583708
after 5 pm.

VIC20 plus 3K FRam pack, joystick and
cassette unil, software including Cen-
tipede, Scramble and Omega Race,
plus books, £200. Tel: Stephen on
(Leads) 0532 782349 after 4 pm.

VIC20, casselle recorder, 3K super
expander cartridge, |oystick, PacMan
cartridge, £60 of casselle software, two
books, £250, Tel: 01-866 5135 sven-
ings.

VIC20 + cassstte with 3K super ex-
pander and BK motherboard. The
Counl, Radar Ratrace, Masiermind,
Intro to Basic 1, Vic revealed and other
books + lols of software, under
guaraniea and boxed, £250. Phone
a52 4397,

PET 32K, £450 + Computer, Chess,
Delender etc + manuals. Tel: 01-727
9209 alter 6 pm.

VIC20, cassetta unit + joyshick, as new
£40. Tel: Uxbridge 52641

VIC20 + 18K + 3K cariridge cassetie
unit, joystick, covers, £140 soltwars,
£20 books,-£220 ono. Tel: D21-440
5280 after 6 pm.

VIC20. Cassette deck, super expan-
der, joystick + video extension lead,
£170. Tel: Widnas 5668,

VIC20 + casseite unid. BK Ram and
games + manual £140. Tel: 01-327
Bas81

VIC20 + cassette recorder, 16K + 3K
expansion units, two cariridge gamas.
Much casselte software + books,
magazines. Still under guaranies,
worth over £400, only £199. Tel: 01-
741 3361 evenings.

VIC 20 CASSETTE DECK, £175 ol
cartridges including super expander,
Omega Race. Jellymonslers, Pirale
code elc,, any offer over £280. Tele-
phaone 09016 634 (4.45-6.00 pm only).

VIC20 + cassetta unit, + books, +
mags, 16K, £100. Progs + other, at
any offer. Tel: D606 75119,

VIC20 + 16K, cassette deck, super
expander, joystick, E150 + software,
introduction to Basic 1 and 2 £299. Tel:
0424 216414,

VIC20 16K + cassette unil, joystick,
covers "0’ level casseltes. £100 solt-
ware, £230 ono. Tel: 021-458 7682.

VIC20 + CTN unit + super axpander,
Star Battle. Loads of software, maga-
zines + Vic Revealed, £250, Tel: Chor-
ley B4461.

VIC 20 + 3K, data cassette. joyshck,
super expander. Advengures, Ralrace,
Star Battle, + 10 cassettes +
mags, E300. Tel: Tatsfield 656.

COMMODORE PE7 3032 with 2 disc
drives and Commodore printer, 18
months old £1,500. Tel: Maidenhead
(D828) 31961 evenings and weekends.

VIC20, cassette deck, lots of maga-
zines. books and software for £150.
Write only o Sid Akhlar, 1 Edward
Sireat, Wermeth, Oldham, Lancs OLS
TOW. Tel: 061-633 4887

VIC20 + cassette, light pen, 32K
Various software, £200. Tel: 01-788
6183,

VIC20 plus cassette unit, plus BK
motherboard plus 3K super expandar,
Forth Rom, Gorl, Omega base, Saigon
Il, Chess and Star Baitle carindges,
one joystick, various books and lapes
£250 ono. Tel: Dunfermine (0383)
734731 evenings.

VIC20 + casselle recorder + Omega

race + Vic Men cariridge £130. Tel:
061-773 4527

16K VIC20 + casselte disc drive +
Joystick, software including Program
Aid, Super Expander, Sargon Chess +
program rel. guide. Worth £650, sefl for
£400 ono. Tel: Shoeburyness 3984,

VIC20 CASSETTE UNIT. Joysticks, all
boxed. TV sel (b'w). Games, applca-
tion, manual, magazines, £249 ono or
for MZBOK. Tel. Colne B66386.

VIC20, + cassefte deck, 3K high ras.
cartridge. Jelly Monsters, Space Battle,
Joystick, £185 ono. Tel: 01-388 7033/
1199, Mr Bredge.

VIC20 + casselle + four games +
chess program. Leamn basic + refer-
ance manual, £165. Tel: 061-434
B483.

VIC 20, cassette deck, 3K Super ex-
pander, high res cartridge, joystick +
£70 software, perfect condition, £190,
Telephone Simon, Olton (0420) 85385,

COMMODORE VIC20, BK, 3K super
expander, machine monitor + 20
games, good condition, will separale.
Phone Norwich (0603) 712320 (5 pm),

VIC20 plus cassette unil, BK expan-
sion, Intro to Basic Part |, programs +
magazines, still under guaranies,
£195, Tel: 0993 B44437.

VIC20 + casselle + |oyslick, infroduc-
tion to Basic Parts 1 and 2. Progs.
Reference Guide, three months old.
£140. Tel: 01-208 4911

VIC20, casselfle deck, joystick, 16K
Ram, lew programs £220 ono. Tel:
Dublin 01-723 5816, Ask for Mr Tyson.

VIC 20 + cassette unit, Alron expan-
sion, 27K extra Ram, £75 books, £125
cartridges, £100 casseltes, as new.
Sell for £525 (complete). Tel: 01-942
6324,

CBM PET 2001. 16K, new Rom, Cas-
selie unit, program sounds generator,
toolkit, manuals, software, good condi-
tion, £250 ono, Tel: Leek (0538)
385908

COMMODORE PET 4032 (upgraded
3032) including 2 Rom sels, cassetie,
books, light pen, reset switch, (sof-
ware tape or disc), E375. Tel 0302
383212, 0793 B830248.

32K PET, 3K Rom, disco pro chip,
casseflte player. Tel: 01-398 6963 (al-
ter 6.30 pm).
PET 3032 + 3040 dual disc unil (Apni
'82) £975. Tel: Keith, Camberley
(0276) 61484,

ViC20 with CZN cassetle deck, 3K
super sxpander, joysticks, Star Baltle
cartridge, Vic Revealed, lots of soft-
ware, £150. Tel: Coalville 38511,

VIC20 cassette deck, Jelly Monsters,
8K Ram, joystick. Superworm, Hopper,
Alien Biitz, Amok, Mars Invaders, Ant
Raiders, Another Vic in the Wall, Aster-
oids + 46 other games, worth £330,
Ofers. Tel: Great Dunmow 810720,

VIC20 + CZN casselle deck, integer
basic part 1. £50 software. £160 ono.
Tel: ickford B87.

VIC20 plus 16K with cassefte unit,
introduction to Basic 1 & 2, various
games, all less than 3 months old,
£220 ono. Tel: Sheflield (0742) 682155
avenings,

VIC20 + data casselte, BK Ram, joy-
stick + lots of cassefte games, £140
ono. Tel: 01-948 3916 Andy.

VIC20 + casselle unit + joyshck,
Duplicated Prison, all boxed as new,
£150. Tel: Evenings Hornchurch,
Essax 44238 after 6 pm.

VIC 20 -+cassette unit with BK Ham,
super expandar, cartfidges including
Omega Race and Star Batile — also
10 cassette programs including Defen-
der, Traxx and Frogger. Two months
oid, cost £360. Sell for £260 ono. Tel:
01-574 4122 after 4 pm.
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VIC20 + cassette and 4-month
guarantee, super expanded. Jelly
Monster, Sargon Chess. Joystick +
£30 software. Programme reference
guide + more books, £170 ono. Tel:
0532-524657.

VIC20, plus 16K expansion, high res,
tool kit, data set and £70 soltware, Will
giug for BBC micro. Tel: 021-704

VIC20 with cassette deck, super ex-
pander, Alien, Voodoo Castle and Blitz.
£180 cno. Tel: Spennymoor 817304,
aher 4,30 pm.

VIC20 + cassefte, super expander,
Jelly monsters, Lunar Lander, games
and tapes, magazines, all boxed,
under guarantea. £180 ono. Tel: 0384
75387.

VIC20 + cassefte deck + super ax-
pander BK Ram. Sargon Il Mrogram
Reserve Guide, Intro to Basic Par |,
elc,, £200. Tel: 041-948 6668,

VIC20 + cassette unil + 16K Ram +
super expander + m'c manitor + Vic
Reavealed + programmers reference
guide 4+ light pan + £100 of software, 4
manths old E350. Tel: Irving 213303
69 pm.

COMMODORE PET 32K, basic four
toolkit, reset switch, casselte deck and
cassettes + manuals, £375 ono. Tel:
01-748 9064 evenings.

19%K VIC20 cassette recorder,
Adventure Rom, joyslick, 32 programs,
£200. Tel: Crawley 272434,

COMMODORE 8K, small keyboard
inlegral cassetle, £125 ono + small
Trendoom Thermal Printer, 40 coles,
E50 or £150 for both, Tel: 01-748 9064
avanings.

VIC20, four months old, complete with
cassatia unit, joystick, BK Ram, Advent
cartridge, Rat Race and other cassel-
tes. software, free Vic Revealed, only
£175. Tel: 01-272 33109 after 7 pm.

VIC20, 32K Ram on storeboard +
Vickil 1l + Rom motherboard, Adven-

gers, Adventureland, Sargon |l, Chess.
Joystick, covers all fitted + eight Vic
Books, £560 value, sell £375. Tel:
Kendal 28573,

VIC20 CTN cassatte recorder 4+ 18K
ext Ram, 3K MRS expandar + books
+ much software. £225 ono. Tel: 0553
B7G679.

VIC20 £80. Sargon || chess, Adventure
Land + Omega £15 each. Tel: Coln-
brook 3084,

VIC20, brand new, 12 month guaran-
lee, super expander carridge, Vic
program guide, joystick. casselte and
various magazines £150. Tel: G. John-
son (after 4,30 pm).

21K VIC20, with 1515 graphic printer,
paper, 2CN casselle recorder, 13
games and ulility cariridge + game
lapes, with paddlas. All worth £EB67, will
accept £520 ono. Tel: Peter, Erith
32102,

VIC20 + cassette player + £50 soft-
ware. New at Christmas, E175 ono,
Tel: Macclasfiald 21574,

VIC20, will swap Firate Cove for Mis-
slon impossible. Tel: 0242 75795.

VIC20 + 3K + £21 worth books, £125
or exchange for Olympus OMZN
camera. Write J. E. Kelly, 14 Hibber
Lane, Marple, Cheshire SKG 7NL.

PET 2001, BK memaory, small keyboard
+ integral casselta, dust cover, books,
manual + lots of tapes, £200. Tel:
D670 B27615.

Ataris for sale

ATARI VCS, six cartridges, £100 ono,
Tel: Runcorn (082 85) 60635.

ATARI 400, + 3 games, pair of joy-
sticks, £220 ono. Tel: 01-B02 1280
home; work 01-B37 4272 exin 120, Mr
Lioyd Balley.

ATARI 400, 16K, complete with 410
cassette recorder, all manuals, loads of
games, £300 ono. Telephone Horsham
56954,

ATARI 400 16K. 5 months old, tape
recorder, pair ol joysticks, basic +
hand books + Alrstrike, Star Raiders,
£220 ono. Tel: M. Shoob, 01-204 8675,

ATARI, VCS, Combat, Space Invad-
ers, QOutlaw, Pacman, Video Chess,
Astarpids, £100 or swap lor Spectrum.
Tel: Bolton (0204) 62085,

ATAR| VIDEO COMPUTER system,
with 9 cartridges, €190. Tel: 01-402
8570,

ATARI VIDEQO GAME, with Combat
alc. Paddles and I.I'Iarm'y joystick.
£125. Tal: Bellast 671734, alter 530

pm.

ATARI V.C.S. with seven cariridges,
including: Street Racer, Combat,
Breakout, Human Cannonball, Aster-
oids, Adventure and Space Invaders,
worth £235, want £110. Ring Andrew
on Blackmore (0277) 821458 after 4
pm.

ATARI VCS + live cassettes, £85 or
will swap for ZXB1 + 16K + moneay.
Tel: 0925 B11879.

ATARI D‘o;lI:IEﬂ CONSOLE, six games
+ Sl
Tal; Southend (0702) 48183.

ATARI 400 + S| Key and IC board +
Basic cartridge + manual + Star Raid-
ars + joystick £330, Tel; 01-570 8859,

ATARI VCS bored, with Combat, Joy-
stick and pedals. £70, Tel: Darlington
66130,

ATARI 400, 48K + basic, cassetle
player. Starraiders, Crossfire, elc. Bes!
offers to: 01-571 1309, aller 7 pm
{Kikay),

ATARI VCS, joystick + paddles, two
cariridges + rack, E70. Tal: 0344
51839,

ATARI VCS, PacMan + Video Chess,
Combat, £100 ono. Jack Tsouramanis.
Tel: 01-348 5668,

ATARI VCS + seven cariridges, in-
cluding PacMan, Space Invaders and
Asteriods. Will swap for Vic20 + cas-
salte deck. Tel: Battle (04246) 2878.

ATARI 400, 48K, recorder, Basic,
manuals, £350 ol software, nine car-
tridges/five tapes, Detender, Star Raid-
ers, Pacman, Galaxians, Joyslicks,
only £495 ono. Tel: Maidstone 681827

For sale

BURROUGHS 820 + memory 128,
sloppy disc, 1 m'bite, 2 cartridge disc
drive, 4.6 m'bite, line printer 300 LPM,
fixed drive, 38.5 on 4 platters for VDU,
Offers. Tel: Mr Fisher 0634-44533,
x218,

WILL ANYBODY swap the Arcade-
type Spectrum program for my JK
Greyes Escape. Ring 0278 663201
Tuesday or Thursday (evenings).

VIDEO GENIE 1 OR 2 with or without
monitor, preferably in south-west, bt
anything considerad, will offer cash,
Tel: (0272) B35771.

ZX PRINTER + paper, £49. £50-worth
of 16K Spectrum software, sell lor £25,
Tal: 0709 546587

STAY SHARP with an MZBOK, 48K,
with compalible joyslick and cassatie,
25 games including Golf, Connon Ball
Island, Breakoul Free delivery UK
mainland, £310. Tel: 0242 602608
(Gioucester) avenings.

controllars, £110.

UK101 + 610 BRD, 32K Ram. Two x
mini disc drives. Sak cased, 658 V31
dos, link 65, basic 5, Segmon etc, B/W
monitor, £450 ono. Tel: Aldarshol
28796

DRAGON 32. Joysticks, 2 moniths old
£195 ono. £67 of software for £50,
boxed as new. Mr Hill, Swindon (0793)
IO 73.

DRAGON 32 Berserk carindge, swap
for Ghosl Aftack cartridge. Tel: Win-
chester 0962 54161,

HOW TO PROGRAM ZX81 work book,
How to Program ZXB1 training manual,
How to Program ZXB1 casselle £6.
Simon Cannell, Tel: 01-554 63849

ADVENTURE GAME called Mission
Asteroids. 3.3 disc drive for the Appla ||
computer, £10. McKenzie. Tel: Ponty-
bodkin (0352) 770233.

15 ROLLS ZX PRINTER PAPER,
Tel: Warrington 821899 after 4.30 pm.

VIC20 SOFTWARE for exchange,
Phillips G7000 casseltes £7.50 each.
Tel: 01-387 8751 6 pm to 9 pm.

SWAP, Vic20 uper Lander + Avenger
Cart for any other Carl (Vic 20). Tela-
phone Bolton (0204) 43094,

5 ROLLS OF SINCLAIR PRINTER
PAPER, untouched, £6. Tel: St Helens
26314,

SHARP PCi1212, CE1211, CE122
EA11E power adaptor, manuals atc
£70.00. Tel: Luton (0582) 593088.

SINCLAIR PRINTER PAPER, 10 rolls,
only E15 or will sall 5 for £8. Tel:
01-869 BOTE.

DRAGON 32, hardly used, joyslicks,
lols of cartridges + tapes, £250 ono.
Tal; Newcastle-upon-Tyne (0632)
682406 (evenings).

NASCOM I, 16K, fully cased and
working, documentation + tape recor-
der, £300. Tel: 01-485 4773,

TEXAS T994A + extended Basic
chart + cassette lead, £160. Tel:
Slough 48579,

TANDY TRSBO PC1, same as Sharp
PC1211, E60 ono. Tel: 01-202 3624,

VIC20, cassette unil, £25. Software,
£140. Tel: Tellord 595194,

SWAP Vic20 Adventureland, perfect
condltion, for the Count o Voodoo
Castlie. Tel: Geoff 081 477 1414 axt.
239,

PHILIPS G 7000, + 10 cariridges,
£100 ono. Tal: 0634 574547

PHILIPS GT7000 colour computer with
six Videopaks, cost £160 new, unused
£95 ono. Tel: Mattock (0629) 56771.

SWAP Scot Evans adventure game for
any other adventure game. Tel: Glos-
sop 2674,

TRS-80, Ill, 48K, 2 disc drives, s/'w, 3
months old, £925 ono. Aagley (0562)
BE3544, West Midlands.

TANDY TRS BO-level Il, VDU cassatie
unit, £150. Tel: Sidlesham, Sussex
7394 after 6 pm.

SHARP MZBOK, 4BK, Basic, Forth +
€100 software, £220 ono, Willlams,
Sheffiald (0742) 588058.

VIDEDQ MASTER CHESS CHAMPION
(6 levels ol play), E25. Tel: 01-267
6201.

BIPAK SOUND UNIT for ZX81, E18
Tal: D792 297638,

SHARP MZBOK 48K + programs,
£320. Tel: King's Lynn 673281.

1 X SUPERBOARD |l. 32 x 48 screen
format with case. Iwo joyslicks, good
condition, £60. Tel: (0206) 49212.
SHARP POCKET COMPUTER, P.C.
1500, also printer atc, urgently wanled.
Ring after 8 pm 01-804 6078

SHARP MZ B0K — 48K Ram, 15
months, Basic, toolkit, assembler,
machine code, faulty reset swilch,
Space Invaders, Othallo, + many other
progs, £300. Tel. King's Lynn 674503
(eves).

TEXAS TI59 CALCULATOR +
PC100C printer + 2 modules (maths,
and stal.), £120 ono. Nash. Tel: Oxford
(0B6S) 246149,

SOFTWARE for BBC B, 32K Snapper,
Dafendar, Monster, Jumbo, Invader,
Pirates, £10. 2 Hardcaslle Stresl, Bal-
fast 7, NI.

VIDEO GENE, unused system, 48K,
double density twin 200K drives, dot
matrix/printer, approx £200 worth
books and software, cost £1,700, will
accept £1,100 ono. Tal; 0274 577636
{evas),

SWAP VIC20 for Spectrum. Tel: 01-
450 5047 day, 01-459 2571 evenings.

SWOP VIC20 AVENGER Cartridge for
Pirate Cove etc. Tel: Kirkcaldy 0582
261880.

TRS 80 LEVEL Il, 16K, with CTRH 80A
recorder, £80 of software, including
Sound Generation, programs + sup-
porting hardware, worth over £320, sall
for E170. Tel: (D45382) 2759.

TEXAS Tl 59, programmable calcula-
tor, €60. Also P.C. — 100c Printer,
£95, lile used, Inst. Enginearing mod-
ule, £20, unused, supplied in original
boxes. Tel: St Albans 32069 or Fair-
bourne. 596.

VIC 16K Ram cariridge, £45, Tal: 0703
775680,

AROWTRON TV game and 8 cassetles,
£100 ono. Potters Bar 50498,

48K TRS 80 with lower casa, Alari,
joystick, stick stand, all leads, books
and manual, good condition, £300. Tel:
05827 6B663.

20in B/'W TELEVISION (np sound),
suitable for ZXB1, £5. Tel: Slevenage
(04:38) 811634 after 6 pm (buyer col-
lects).

WANTED: Cassetia unit for Vic20. Tel
0288 TB421.

WANTED: BEC Model B. Tel: Hull
B48517.

WANTED. VIC 20 cariridge Amega-
race or Gorf E15-£20. Tel: Amptill
(0525) 402049 (5 pm).

COMMODORE PROGRAMS, ref
guide. Tal: Amit 01-888 0510.

YOUR COMPUTER, February edition,
Vol. 2 No. 2 plus Vol 1 No. 5. Will pay
P&P. Tel: Richard Sharod, Bracknal|
28320

WANTED: Commodore machine lan-
guaga monilor cartndge in exchange
for supér expander r;artrldgﬂ Tal: Amil
01-888 0510.

WANTED: Sharp MZ80K or "u"il::EEI plus
16K Ram and printer. Tel: Wigan
(0942) 38868

WANTED. Two disc drives for TRSB80
Modal |, Level Il. Tel: Office hours
01-848 1704, evenings 01-948 1404,

WANTED. ZX Spectrum, 16K, £100
ono. Sussex amea. Tel: Newhaven
5455,

WANTED. COMMODORE VIC20 tape
unit, must be in good condition. Tel
01-890 3039 avenings.

WANTED. Cassette unit for Vie20. Tal:
0208 78421.

WANTED: second hand TRS80 mod-
al, one, praferably with axpansion in-
lerface + disc drives. Tel: W. Ellington
01-353 6723 days, or 01-794 3330
avanings.
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PEEK &

POKE

BRIDGED BY
AN INTERFACE

Jill Edwards of Brookdene
Avenue, Oxhey, Hertford-
shire, writes:

I have just bought a BBC

model B microcomputer,
after using a Spectrum and ZX
printer for some months, 1|
would like to know if it is
possible to use the BBC with
the ZX printer. If so, where
can I get the interface?
A The company that sells

interfaces for use with
the Sinclair printer is Microta-
nic Software, The address is,
235 Friern Road, Dulwich,
London,

MAKING SENSE
FROM NONSENSE

R E Martin of Clock Face
Road, 5t Helens, Merseyside,
writes:

I have had a 16K Spec-

trum for a few weeks
now and 1 am wvery pleased
with it. However, there s
something that is causing me
concern,

If | use a Read statement,
Read (String Variable) and a
Read (Numeric Variable) in
the same program, the error
message ‘C' — Nonsense In
Basic comes up when the prog-
ram is Kun.

Here is an example:

10 READ a

20 READ a%

30 PRINT a% : PRINT a
40 DATA "bug”

50 DATA 10

It seems as though the Data
statements have to be in the
right order when vsing String
and Numeric variables. This is
not mentioned in the manual,
Is this a bug?

The first Read statement
in a Spectrum will always
Read the first Data statement
that it comes to. The second
Read. and second Data item
and so an. This must always be

kept in mind when using Read/
Data commands.

In the example that you give
the first Read variable is ‘a’.
This can only apply to a
numeric variable. Your first
Data statement is ““bug”. This
can only be a value assigned to
a string variable, S0 the reason
that you get ‘NONSENSE IN
BASIC' is because you are
trying to assign a numeric vari-
able to a String name, and a
String variable to a Numeric
one.

Assuming that your Read
Data statements are in the
right order then a line like
Print AS : Print A 15 quite
allowable.

CROSSING THE
DIVIDE

N D E Alexander, of Roger-
son West House, Merchiston
Castle School, Colinton Road,
Edinburgh, writes:

I am a Sixth Former

studying Maths, Physics
and Chemistry ‘A’-levels. 1 am
wondering about buying a
programmable calculator/
pocket computer (ie: portable).
Please could you advise me as
to whether this is a good idea
and what sort of model you
would recommend (not over
£100). Are there any maga-
zines dealing specifically with
pocket calculators?

You are approaching an

area where calculators
merge into computers. Even if
you keep the price below £100;
this still includes the ZX81 for
£50 and the Oric for £99.95.
However, neither of these is
truly portable.

[ sugpest that you look at
the Casio PB100 which costs
£59.95. This has 544 prog-
rammable steps in 10 areas.

If you want to go up into the
£100 area, then you have the
Hewlett Packard 15¢ and 16c.
The 15¢ is just below the £1(K
mark while the 16c is a little
over. On the other hand, you
might like to try and get a
second hand TI59 or HP11c.

Unless you want a specialist
calculator then I would suggest
you look at the Casio PB100.

1 do not know of any maga-
zine “specifically dedicated to
programmable and portable
calculators. But, Tempus deals
in this field and might be able
to help you. Tempus is based
at 38 Burleigh Street, Cam-
bridge CB1 1DG.

MISINTERPRETED
BY TELEPHONE

M J Robinson of Barkham
Ride, Wokingham, writes:
Is there any way that 1
could send a program
down the phone from my Spec-
trum,

I have tried the direct way
with the volume high and it
does creat¢ some response on
my brother’s Spectrum at the
other end.

You need a modem. This

stands for a Modulator/
Demodulator and it converts
the output of the computer
into an audio signal. This is
necessary because the tele-
phone switching system cannot
handle the normal DC output
of the computer, as it inter-
feres with the relay system at
the exchange.

Without a modem there is
liable to be a mis-
interpretation of the signal,
which will return wrong num-
bers. In fact even with a mod-
em, some telephone lines can
be so bad that a program will
corrupt. This should start to
change over the next few
years, if fibre-optic cable sys-
tems catch on. These should
offer a much cleaner path for
computer signals,

FROM OVER
THE ATLANTIC -

H Lunn of Allerton, Grange
Way. Leeds, wnites:

I own a TI99/da compu-

ter. Could you please tell
me whether I need to spend £66
on the extended Basic car-
tridge, to be able lo program
Space Invaders etc?

I would also like to know
whether the magazine 99%er
can be bought in this country. 1
have asked in several major
bookshops, but they have not
heard of it. -

It is up to you whether or
not you buy the extended
Basic cartridge. It will supply
many of the Boolean functions

such as [f, Then, Else. Or Not.
It will also aid your control of
sprites, and a disc system,
which 1 would have thought
would be very useful when
writing games programs.

The magazine 99°er can be
bought direct from America,
but it is also going to be
available over here. As of
February it will be available to
members of TThome.

Tlhome is the TI users
group in this country. It has its
own magazine which is pub-
lished six times a vear and
costs £12, You might find this
a good place to look for furth-
er details about the whole
T199/4s system. For further
information contact Paul
Dicks, Tlhome, 157 Bishops-
ford Road, Morden, Surrey,

FIGURING OUT
FREE BYTES

Robert Smart of Griffin &
George (educational distribu-
tors for the Spectrum), has
written to me with a much
easier way of working out the
number of free bytes in a
program. [t works on both
16K and 48K Spectrums. It is
Print 65536 - Usr 7962. If used
before the program is Run, it
will not take into account the
area used by the variables.

Bill Longley of 388 Ipswich
Road, Colchester, CO4 4EX,
has written to say that he can
offer a list of tips for the
Spectrum to anyone who
writes and encloses an SAE or
20p-worth of stamps.

To end, I would like to
thank the person who sent me
a copy of Laserbug, Issue 5,
October 1982. This issue con-
tains a review of the GP100
that I mentioned a few weeks
ago. This issue also has a
screen dump for the GP100,
and advice on how to stop the
stretching effect when the pic-
ture is transferred. Laserbug is
at 10 Dawley Ride, Coln-
brook, Slough, Berks, SL3
0OH. Back issues are Sstill

available and they cost £1.25
including postage.
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After Descartes

Discussion about artifical intelligence (Al) can
be traced to an article by Alan Turing, Comput-
ing Machinery and Intelligence, in Mind, 1951)

Turing was Irying to define what was intelli-
gence in practice. He thought that if a hidden
machine could fool us into believing it was
human, then it was human, This was the
“Turing Test".

Al attempts o copy human-like intelligence,
hoping to make computers more useful, and
also to understand the principles which make
intelligence possible. A central feature of Al is
the formulation of theories and models designed
to show how the varying aspecis of intelligence
are possible.

As with any subject there is dissent aboul its
exact nature. There are those who believe that a
truly intelligent machine is possible, for example
F H George in Man, the Machine, 1979. Many in
Al tend to agree, though not many are as
extreme as Frank George.

Some of the critics of Al take tha position that
there is something qualitatively different be-
iween man and machine, just as there is a
qualitative difference belween man and animal.
J R Lucas (Freedom of the Will, 1970) points out
that a computer is rule-bound and notes “'we,
being rational, . .. can get the hang of ideas
without any rule being given us, just as we can
recognise the truth of a proposition although it
cannol be proven within the given [rules of
logic]”.

A recent development of Al, into Expert

Systems (a partially intelligent system, with a
source of information upon which the intelli-
gence is exercised) is of greal interest.

The system is called “expert” because it tries
to emulate the workings of an expert in some
area (drilling oil wells, monitonng patients, efc).
Many experl systems were at work in the
Falklands conflict, directing missiles and such
like.

Expert systems were themselves under
attack after the conflict, because of what were
sean to be their shortcomings. It is thought that
the HMS Sheffield was sunk because an expert
system on board failed to respond to an
attacking Exocet. The system on board had
been lold that Exocel was a friendly missile,
because we also use Exocets. Reportly those
trying to find out what actually went wrong
couldn't understand how the expert sysiem
could be so slupid.

Recenlly, there have appeared several com-
puter games which claim to use Al techniques
— for instance versions of the game Othello,
chess games, and the new adventure game
based upon Tolkien's book The Hobbit. What do
such claims actually mean? In games like
Chess, the tactics (pins, forks, or skewears) can
be well covered by compuler programs: The
difficulty comes in organising the tactics and the

ves, the strategy which places one in a
position where there is a tactical advantage.

Theoretically, a homan player, who is able to
appreciate strategy, should always beat a com-
puter because a computer usually only tries to
maximise short-term advantage — it will nearly
always take a gambit pawn. The truth of the
matter is, however, that computers win more
than they should, because human players are
not as good as they think they are.

Al programs use what is termed “fuzzy
logic, choosing the most likely alternative (in
statistics called the maximum likelihood solu-
tion).

Al programs using fuzzy logic follow De-
scartes’ dictum: If in doubt choose the most

likely option, and then believe you have made
the correct decision. |

Boris Allan

Up the pole

The Third Lower Muddlecombe Scout Troop
camp has two flagpoles, each fifty feet high,
standing on level ground seventy-five feet apart.
A single rope, 160 feet in length, has its ends
aftached to the top of both flagpoles, and has
been pulled taut with a peg hammered into the
ground — as shown in the illustration.

How far is the peg from the nearest flagpole
— assuming the poles and peg lie in a straight
line?

Solution to Puzzle No 39

No — chopping its head off and counting the
rings is not the correct way to approach this
problem! The following program gives a display
of possible solutions:

18 FOR J=17 TO 400

20 GOSUB 100

30 NEXT J
100 FOR F=1 TO 399
110 IF (J=F)*{J=F) = (J*F+1) = 0 THEN PRINT J, F
120 IF F > = J THEN RETURN
130 NEXT F
140 RETURN

This gives pairs of values (J,F) of 21,8; 55,21;
114,55; and 377,144,

If it is assumed that a Giant South American
Tortolse does not live to age 377 then the
second highest solution is José is 55 years old
and Felipe is 21 year old.

Winner of Puzzle No 39

The winner is: J. A. Brice, Wickham Road,
Colchester, Essex, who receives £10. [ |
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(Price including VAT £57 44)

The IEEE 488 is probably the most powerful and
flexible of all interfaces and at DAMS we have now
harnessed it into a special cartridge, which plugs
easily into the back of your VIC 20 or
Commodore 64 computer, allowing for the
connection of all peripherals previously associated
with the PET range to the VIC!

This new and revolutionary step has enormous
benefits for the scientific or educational user. Most
electronic instruments can be interfaced, via IEEE to
64, and in a classroom situation up to 15 VIC/64
computers can be connected to one central disk
drive.

DAMS OFFICE

EQUIPMENT LID.

GORES ROAD,
KIRKEY INDUSTRIAL ESTATE,

< TEL: 051-548 7111

M
q,p# CREDIT CARD TELEPHONE ORDERS
ﬁﬂ-"“" WELCOME (Normal Office Hours).

b{f‘*

« DEALER ENQUIRIES WELCOME
Send your business card, and receive our dealer

‘fact pack' NOW!

12 months parts & labour guarantee on all products,

KIRKBY, NEAR LIVERPOOL. 133 7UA. .

ORDER YOUR IEEE BY POST!
I_P'IE; send me _ L A,

—— BN |

' DAMS Office Equipment Lid. (hereinafter called the

Sp, almost immediately, your 64 is transformed
from a basic, home computer, into a sophisticated
scientific and technical tool, with access to all PET
peripherals, hard disk drives with up to 30
megabytes of memory, and up to 15 separate
devices.

The IEEE automatically reconfigures the VIC
20/64 to input/output use, it allows simultaneous
use of the VIC/64 serial bus, uses the standard
PET/IEEE cable, and plugs directly into the
VIC/64 memory expansion port. No software
changes are necessary, and the cartridge comes
with a full, 12 months guarantee for,

only £49.95 + VAL

COMMODORE 64, IEEE INTERFACE
The Commeodore 64 version contains all of the

benefits associated with the VIC 20, but also has:

e Automatically relocating code to allow plug-in
cariridge programs.

® Reproduction of Commodore 64's memory
expansion slot to allow you to use ROM
based business software.

DAMS 12 MONTH GUARANTEE

‘company’) warrants the products it sells against defects in
material and workmanship for a period of one year from the
date of purchase.

During the warranty period, the company will repair (or at its
own option, replace) at no charge, components that prove
defective. This is provided the product is retumed, shipping
pre-paid, or by person, to Gores Road, Kirkby Industrial Estate,
Kiricby, Li | 133 7AU, stating when it was bought and
enclosing proofl of purchase

This Warranty does not apply if, in the opinion of the company,
the product has been damaged by accident, misuse or

misapplication

s (Cty) IEEE intetface(s)
@ £57.44 each (inc. VAT + P&F) for my VIC/64"

[ enclose cheque/P.O. for: £ : ———
OR please debil my:

Access No./Barclaycard No. - -

Name __ oy e . .
Address e : L2 I
Tel-.. - A . 4 I
PORC.W, 2.53,

(Price includes P&F) * Delete as applicable

40

POPULAR COMPUTING WEEKLY

-'-—-m-"ﬂ?'l — -—'-#"I” P e el o i e e e il IR

o N i ] "
R e I — Bl i g =k i e e -

=l moamd e sk

S





