IBM Personal
Computer

Boris Allan reviews the
Personal Computer from
IBM, the computer giant
which has entered the
home computer field for
the first time. See page 10,

BBC in Education
Dan Mitchell presents a
hnancial decision maker for

the BBC A and B in our
new educational series. ice
page 23.

Spirospectrum

John Dunford explains how
to mimic the effects of a
spirograph by using three
simple routines on page 24.
ZX81 Ticket Machine
Nick Godwin presents a
utility program to enable
you to print out your own
tickets for raffles, discos
and dances. See page 21.

STAR

Dragon’s Lair on
Dragon 32 by lan
Mercer. See page 8.

GAME

Computer Swap
01-930 3266

Free readers entrles to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

ACORNM ATOM Expanded with books,
iapes, full range of software. Exosellent
condition. £129. Tel: 458 4745,

186K ZX81 with full keyboard + base,
printer + paper, 4K graphic Rom,
joyshck and interface, leaming labora-
lory books and many cassattes. £160
ono. Tel Marlow (0279) 24668, aven-
Ings.

POPULAR
%
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Dragon slips
a disc

TWO companies seem likely
to produce disc systems for the
Dragon 32 microcomputer in
March — ahead of the official
Dragon Data unit.

Premier Microsystems and
Compusense both have disc
systems ready for launch, the
two prodects designed for
markedly different applica-
tions.

Due out first, the Premier
system 15 considerably cheap-
er. The disc interface, contain-
ing the disc operating system
in Rom, supplied with instruc-
tion manual, is priced at
£99.95 including VAT,

The system will run with
most SYe-inch, 3-inch or 8-inch
disc drives — single density,
single- or double-sided, 40- or
S(-tracks. Up to four drives
can be controlled at any time,
Premier Microsystems will at
first be offering a package of
the disc interface and operat-
ing system plus a single 100K
40-track 5Y%-inch Canon drive
for less than £300 including
VAT. A twin disc system will
be priced around £500.

Continued on page 5

48K SPECTRUM, One month old, in
special camying case with £50 sofi-
ware, cassette player worth £260. Will
sell complete for £215 ono. Tel: 0799
(Saftron Walden) 22207 after 6 pm.

ZXB1 + Memotech 16K Ram pack,
several games, leads and power pack,
manual, less than one month old.
Offers please. Tel: Edinburgh (031)
442 4584

SUPERBRAIN |, DD, £600, Tel: North-
ampton (0604) 413050

VIC 20 software, £3, Siege, Shadow,
Fax, Amok, £3, delender and attackar,

£7. Tal: 01-387 8751 (6 pm to 8 pm).

VIC 20, standard Ram, brand new,
unusad. £120, Tel: 01-455 5430

top 200,000

SINCLAIR Research has sold
anore thian 200,000 Spectrum
computers in the nine
months since the machine was
launched.

Resulting from this success
the company has announced
more retaill outlets for the
Spectrum — it is now available
in selected branches of Boots,
Currys, Greens and John
Menzies. The distribution
organisation, Prism Micropro-

DRAGON 32 or TANDY THE-00 Colour? Lots
ol programs — bots of useful hints and
irarmation EVERY single manth in ""RAIN-
BOW"™, an esciting new 200-page magazing
from LSA. Send £1.95 (plus langa 56p 5.82.0.)
for samgple issue lo ELKAN ELECTRONICS
(Dept. PCW), FREEPOST, 11 Biry New
Road, Prestwich, Manchester M25 BLZ or
Inlephone 061-798 7613 (24-hour sarvica).

SPECTRUM 18K, cassette recorder
and tapes + books, €130, or part-
exchange for BBC Model B, Tal:
Leicester 606404, daytime. B. Hay-
ward

SPECTRUM: Machine code lest tool
£7, Bug-byle specires £5, QS Space
Intrudars £2.50. Al tapes original and 2
waeks old (sold Spectrum). Harpanden
68152,

ducts, will also be supplying
John Lewis, House of Fraser
and Xerox stores.

“By Easter we expect to be
selling between 12,000 and
15,000 Spectrums per week in
the UK.," said Current Pro-
ducts Division Managing
Director, Nigel Searle.

Current monthly production

of the Spectrum exceeds
50,000 units,

Simon — vic
For Vic + Super exp.

Greal graphics and sound
Fun for all the family
Game 1 + Game 2 — only £3.99
(post frea)

Send cheque/PO to:
Baron Computers, 760 Finchley Road,
London NW11

SHARP MZ BOK original box, over 30
games, including Defender, PacMan,
£300 ono. Tel (0379) 51216.

16K ZX81 + fuller keyboard and casa.
Various software cassettes, books and
magazines. E75 ono. Tel: Millan
Keynes 318376 after & pm
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ZXB1/80 ZX SPECTRUM PRINTERS ZXB1/80  ZXSPECTRUM
KEYBOARDS USER GROUPS SOFTWARE KEYBOARDS

'E PROGRAM AIDS BOOKS HARDWARE PROGRAM AIDS
SOUND GENERATORS CONSOLES MONITORS SOUND GENERATORS
BUSINESS PROGRAMS GAMES MAGAZINES BUSINESS PROGRAMS
MEMORY EXTENSIONS JOYSTICKS COMPUTERS MEMORY EXTENSIONS

N Sco /S
aTTﬁeZX

Microfair!

IfyouownaZX81 or The facilities at the hall
SPECTRUM — or if you're thinking.  include Bar, Restaurant and lots
of buying for the first time — of seating!
the ZX MICROFAIR is not to be '~ Makeanote of it now, or write
missed! to Mike Johnston, 7 1 Park Lane,

There's literally everything for LondonN17 OHG for advance
the beginner, amateur, enthusiast tickets (Cheques etc made payable

and professional. to ZX MICROFAIR and please
A fantastic range of products  encloseS.A.E))
from both the established At 80p for adults and 50p for

manufacturers and the newerones! kids (under 14) it mustbea
There'sabringandbuysale  bargain!

and a complete show guide

available on the day.

It'sagood day out and the
opportunity of learning everything

there is to know about ZX Computers.

POPULAR COMPUTING WEEKLY
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News 5 | The question of software libraries has
: Micro industry protection. been causing increasing concern
among software houses, retailers and

' Letters 7 | buyers in recent weeks.
. Software authors’ association. Following our latest article on soft-
ware libraries and copyright (Popular
} Dragon’s Lair 8 | Computing Weekly, February 3-9), we
/i A new game for the Dragon by lan have received a large number of
- Mercer. letters arguing the case both for and
Reviews 10 | against such libraries. We have also
discovered a software library that has
gg"r:fpﬁt"::_' D054 Rt Fersare been hiring out cassettes against the

wishes of the original publisher.

In an attempt to lay down some sort
of guidelines, we have decided to
accept advertisements only from
those software libraries which use
cassettes with the permission of the
publishers. Software libraries which
hire out cassettes without permission
will not be allowed to advertise in

P e

= % -' Popular Computing Weekly.
Open Forum 13 We are taking this stand because
Six pages of your programs. we believe software libraries are an
issue that needs to be tackled now.
Programming 21| Hiring cassettes without the permis-
Ticket machine for ZX81 by Nick sion of the publishers may or may not
Godwin. . be illegal — it is certainly hard to
| justify.
BEC in Educuﬂyn 2 This is not to tar all software librar-
Firstin a new series. Investment ies with the same brush. A number of
decision-maker by D. Mitchell. software libraries do obtain permis-
Spectrum 24 tslign from, arim nagr;‘ntlata myai::‘es :ﬂth.
companies whose cassettes they
R e hire out. We have no quarrel with such
i ; organisations, we just wish all libraries
| Dragon 25 | operated on similar lines.
J Dragon dictionary by David Lawrence. NE xt Th urs d 3 Y
Peek & F"_’“ 30 How low can you fly without crashing?
Your questions answered. Find out in Foxbat, an exciting new
game for the ZX Spectrum.
| Competitions 3 Also next week, details of how to
: Puzzle, Top 10, Ziggurat, Losers. win £10 in our Cruising competition,
[ r——_————————_—:-ﬂ-—l—————l-l-——-—_—l1
| | Subscribe to |
| ! Popular Computing Weekly |
| | | would like to subscribe lo Popular Computing Weekly _ I
' I Please start my SUDSCIPHON FOM UM ... ..o i bbsiniobstiniassbobasissess s b4 ebinda ebapasinsins conase e, IBBUB, l
j | UK Addreeses: 1 26 lesues o £0.90 11 62 lesues ot £16.08 I
] Overseas Addresses: [] 26 issues at £18.70 [ 52 issues al £37.40
I Please tick relevant box |
i | enclose my cheque ta Popular COMPUBING WBEKIY B0 .. ... ...t spareooatssie oottt i
‘ L e AN BN e A shkieety
l DI 1 ccvnisiinsosnivass inmuiinssmrerry s Aot b i g s e I
I
I

I -----------------------------------------------------------------------------------------------------

TTIr FREmmirieRed A LEET] i

| Please send this form, and cheque, to Popular Computing Weekly, Subscription Dept., Hobhouse Court. 19 !
Whitcomb Street, London WC2 THF.

L———_—_——————————————-—r—-——-‘
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C“TECH SOFTWARE

Is this the end of

SPACE INVADERS

as we know it 7/},

&

e
KONG ok
An Unbelevnb |
Videa Gama from
G Tech. I you
want the Istest in
Softwors than this
in for Yo,
The Program begins
with a full colour
KONG jumping
across the screen
causing the stalrway
to tilt out of placa,
then your man mst
run up the ladders
mvoiding KONG'S
srrals (o riscus
hig girl.
The final scona has
lifts mnd firebalks all
i full eolour, sound
and with M/C subroutines,

plus
Panic Island

EN

i |

FOR THE 16K OR 48K

d

J N\.

ISLAND

Tha Standard
Panic Program
hos beon modified
1o produce

Panic luland,
whare you must
biry Monsters
and hunt for
buried Treasure. .
. bafore thay
hunt youl,

ZY

ONE

SPECTRUM £5-00

184 Market S8treet, Hyde, Cheshire 061366 8223

SPECMAN AND FROGGER

]’-.----i'-i-. t--ﬁ-li.-i--ii-i-*‘

[ S

=

'q.lillli

2 FANTASTIC MACHINE CODE GAMES FOR 16K OR 48K
SPECTRUM FOR ONLY £5.

Available now in good computer shops, and mail

2
R ]

order.

THE DRAGON DUNGEON

DRAGON
STICKS!

DRAGON'’S
TEETH

The Dragon Dungeon Club monthly newslet-
ter is packed with news, reviews and in-
formation for the dedicated Dragon-basher.
The Dungeon Masler has discarded his
scrolls and is busily hammering your letiers
and tips into his new word-processor, He will
continue to need your tips, discoveries,
reviews and "beefs" and will send out
guidelines and payment rates 1o those of you
who feel up lo full-scale articles.

In the light of constant enquiries as to
where |ocal advice can be obtained, The
Dragon would like to hear from any Dragon
enthusiasts, who have set up formal or
informal groups.

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 ftrial subscription
£3.25).

Top quality joysticks, for
the Dragon owner who
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.

The Dungeon vaults are filled with peripher-
als, software, books and other goodies
exclusively for the Dragon 32 owner — from
cassette recorder leads, custom-made dusl
covers and Hi-Res Planning Pads to T-
shirts, stickers and badges.

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

Utilities, including Editor/Assembler, com-
ing into stock shortly and two new Dragon
books. Current best-seller: The Working
Dragon 32", £5.95.

Send for the current "Take Inventory™
listing.

THE DRAGON DUNGEON

PO BOX 4, ASHBOURNE, DERBYSHIRE DE6 1AQ. TEL: ASHBOURNE 44626
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Micro industry group

to get protection

Dragon discs

Continued from page 1

“The software in the disc
operating system will appear
to the user as an extension of
the Dragon's Basic,” ex-
plained Premier partner Peter
Rihan. This will give new com-
mands — Save, Load, Save M
and Load M (for machine
code), Create filename, and
Asign old-filename/new-
filename. When saving, the
system will automatically re-
create the file if necessary.

The Compusense Dragon
disc system is more ambitious
and, correspondingly, more
expensive. For between £500
and £600, Compusense is
offering a twin single-sided
double-density 40-track 400K
system together with disc in-
terface and operating system.
The disc interface incorporates

an additional 64K Ram and an
RS5232 interface.

Compusense is also recom-
mending that the system be
used in conjunction with a 24 x
80 display intelligent terminal,
which will cost in the region of
£400. Says director Ted Opyr-
chal “To run any useful busi-
ness programs you need a de-
gree of expandability — 64K
— full RS232 protocol and a
proper display. Using the Flex
operating system in our inter-
face and a 24 X 80 termnal
gives access to 4 whole range
of 6809 software packages.”
Software available under Flex
includes Dynacale, Database
Manager, Micro Assembler
and the languages Cobol, Pas-
cal and C.

“Qur thousand-pound Dra-
gon then begins to look like a
system costing three times that
amount,” he said.

gt LB
PAUL ZUZELO flew in from
California earlier this month
to announce that his company
— Creative Software — has
signed an exclusive distribu-
tion and marketing deal with
Audiogenic.

Creative Software, one of
the leading US manufacturers
of Vic20 cartridge software, is
to sell its current Vic20) range
and forthcoming Commodore
64 titles through the Reading-
based company. .

The American software pro-
ducer employs a new techm-
que in the manufacture of its
cartridges. Instead of the game
being in the form of a Rom
‘chip’ the program is held in a
‘die’ manufactured onto the
printed-circuit board.

“This means,”” says Zuzelo,
“we can put out a 16K die
on-board for about the same
cost as we can a conventional
8K Rom.

“In practice this won't mean
that cartridge prices will come

Creative software

down — rather you will see the
quality of the game go up.”
Among the Vic20 games
Creative Software will be
marketing through Audioge-
nic are some of the biggest
selling US titles — Astroblitz,
Trashman and Choplifter.

A NEW group has been
formed which aims to protect
the interests of those in the
microcomputer trade.
Membership of the body —
called the Society of Computer
Manufacturers, Agents and
Dealers — is open to any
company, partnership or sole
trader commercially involved
in the computer trade,
Acting secretary Nigel
Backhurst explained that the
group was set up to promote
the interests of both hardware
and software suppliers, big or
small. Members so far include
Atari, Bug-Byte, Buffer Micro
Shop, Camputers and Tandy.
Backhurst is actively cam-
paigning for other companies

1o join the group.

The society will hold its first

meeting on Saturday, March 3,
at the 6th Form Centre, King
Edward VII College, Warren
Hills, Coalville, Leicestershire
(3 miles from the M1 AS30
junction). The meeting will
begin at 11 am.

Among resolutions to be
considered is one which urges
that the society be “concerned
about the activities of software
libraries, [and] should take ac-
tion on behalf of its members
against them.”

Any individual in the com-
puter trade is welcome to
attend this first open General
Meeting.

More details from Nigel
Backhurst, 108 Margaret
Street, Coalville, Leicester-
shire (tel: 0530 33566).

6th ZX microfair

THE SIXTH ZX Microfair
will be held on Saturday,
February 26, at the usual
venue — New Horticultural
Hall, London SW1. It will be
open from 10 am to 6 pm and
entry will cost 80p for adults
and 50p for kids under 14,

Over 100 exhibitors will be
there and new tapes should be
on sale for the first time from
Quicksilva, Silversoft and Car-
nell.

Atari sues
Philips

ATARI has embarked on
another legal battle over
copyright in the Pac-Man
video game — this time with
Philips.

The decision to go ahead
with the action against the UK
arm of the Philips multi-
national follows a successful
similar legal move against Phi-
lips in the US.

Atari’s other, better known,
move against Commodore is
due to be heard by the English
courts in March.

US competition
for Spectrum

THE vicious price war faced
by Sinclair in the US takes
another turn as Texas Instru-
ments cuts a further £31 off the
cost of its TI99/4A computer.

This will bring down its
average American price,
already rebated by the manu-
facturer until mid-Apnl, to
£98. This figure is close to the
proposed price of the Amer-
ican 16K Spectrum of £95.

The TI99/4A sells for
£199.95 in Britain,

Trojan sees
the light

FOR £10) you can now buy a
light-pen for the Dragon 32.
The unit plugs into the joy-
stick port on the computer and
is addressed from the

keyboard using normal joy-

stick commands.

The light-pen is produced by
Trojan Products and comes
complete with a cassette which
includes full instructions and
several demonstration prog-
rams showing how to incorpo-
rate the input from the device
in a program.

“It uses quite a fast photo-
transistor so it will be possible
to use it in machine-code
games.

“No specialised software is

required and it can be used for
X-Y plotting or data entry as

_—

TI’s rival to
the Spectrum

TEXAS Instruments’ rival for
the ZX81 — the TI9Y2 (see
Popular Computing Weekly
Vol 12, No 4).

The machine, which will sell
for between £70 and £80, has
the advantages of 4K Ram as
standard, plug-in Rom car-
tridge port and the range of
inexpensive peripherals
shown. The three add-on units
shown in the stack are (top to
bottom): HX-1000 four-colour
printer/plotter, HX-2000 Waf-
er-tape high-speed micro tape
drive unit and HX=3000 RS232
interface. The modules con-
nect to the TIY9/2 via a Hex-
bus interface connector at the
rear of the machine.

well as in games. It can offer a
much faster alternative to the
keyboard,”” says Trojan’s
Geoff Jones.

Details from Trojan Pro-
ducts, 166 Derlwyn, Dunvant,
Swansea.
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NEW SPECTRUM AND
ZX81 SOFTWARE

“WINGED AVENGER"
Fast and furious. SPECTRALUM version has SOUND and USER GRAPHICS. 7 LEVELS,
3 WAVES, MOTHER SHIP, HIGH SCORE, RE-FUELLING, RAFID FIRE, SMART
BOMBS and LASER SHIELD, PCW "ONE OF THE BEST SINCLAIR GAMES YET"
Only £4.50, All SPECTRUM + 16K ZX81.

"SPECTRUM SCRAMBLE"
MORE M/CODE ARCADE ACTION. SO GOOD THE REVIEWERS DIDNT REACH:
THE FINAL STAGE" (NOT BAD EH!Y). NO LESS THAN 8 DIRECTIONAL KEYS for a
SMOOTH MOVE. Full ARCADE features including, LASERS, BOMBS, INSTANT
RESPONSE, CONTINUOUS SCORING, ROCKETS, SOUND, FUEL DUMPS, RED
METEORS, DEFENDER CRAFT and HIGH SCORE. Bewara CONDITION RED. With
this one you MOVE, FIRE and BOMB AT THE SAME TIME. RELEASE PRICE of
£4.95. 16K or 48K SPECTRUM.

“DO NOT PASS GO"

NOW THE 48K SPECTRUM VERSION IS READY
A COMPLETE SIMULATION of the BEST SELLING BOARD GAME. you know PARK
LAMNE and sl that. Up 1o SIX PLAYERS can compale with the MICRC doing all the
WORK. Acls as DICE THROWER, BOARD, RENT COLLECTOR. UMPIRE, BANK,
RULE BOOK, ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by
Gary Kennedy (ihanks mate). GAME BAVE with winnar 80 far rapon. COMPLETE with
INSTRUCTION BOOKLET. Tha ULTIMATE in FAMILY GAMES. Don't MOMNOPOLISE
YOUR MICRD. AMAZE all your friends and family. (Can you sas your GRANNY on a
MICRO7?) DNLY E8.85. 16K ZXB1 VEREION ALSOD £6.85.

“BASE INVADERS"
The ONLY ARCADE GAME EVERYBODY SHOULD HAVE. The SCREENS the
same, THE INVADERS are the same, BUT you get a SHIELD and a CHOICE of
THREE SPEEDS, (0K, FAST or INCREDIBLE). GOOD SOUND, 8 HARD GAME,
and GREAT GRAPHICS. COMPLETE your softwara collection for just £4.50. 16K and
48K SPECTRUM only

“AUDIO SONICS"
WINNER of WIZZ KID B2. For the SPECTRLUM. A S. wriles sound affects for your oWwn
programs. 26 PRE-SELECTED SOUND EFFECTS inchude TELEPHONE, POLICE
SIREN, FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO info MODIFY and
you are presented with a display of SLIDER CONTROLS o adjust PITCH, RISE, FALL.
BRISKNESS, DECEL, ACCELL, TONE, REPEAT RATE, STUTTER and DELAY.
ADJUST tha SLIDERS fhan INSTANTLY hear tha SOUND CREATED, Call “THE
SOUND ONE™ and a program line will appear tha! is ready for insarlian into your own
programs. Hours of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. Wa
are proud to offer this af £4.89. 16K or 48K SPECTRUM.

“SPECTRUM RENUMBER DELETE"
Al WCODE RENUMBERS ALL NOT PART. "YOU WONT BUY A BETTER'
RENUMBER PROGRAM FOR THE SPECTRUM™ JUST 800 BYTES. A1 £4.95 ALSO
ZXB1 VERSION s

*“HIGH NOON"
When YOU'VE SAVED the GALAXY, SCRAMBLED or whatever alsa you 0D on your
MICRO, what about 8 GUNFIGHT? Play the SPECTRUM or YOUR PALS. THREE
LEVELS. FULL FEATURES, CACT), COFFINS, WAGONS, RAPID or SINGLE
SHOTS. SUPERS GRAPHICS. GOOD SOUND including DEATH MARCH. ESCAP-
ISM on TAPE for JUST £4.50.

“DISPLAY" -

Takes ovar whan BIM and the DEMOD tapa lefl o, How would you ke 273 ditfarant usar
defned GRAPHICS on a 16K SPECTRUM or a GRAND 336 for m 48K. All of thase can_
ba displayed on the scraen &l the SAME TIME. UDGs are stored as PAGES and any
TWO PAGES may ba sxchanged in mamory. FILES can be LOADED FROM or
SAVED TO TAPE. LOAD Into any page location. TURMN a UDG Y wurn, V2 furn, FLIP &
SHAPE over, REVERSE a SHAPE, EXPAND '4 ol a CHARACTER Into o full
characiar, UP, DOWHM, LEFT or RIGHT by one PIXEL. 5 SHAPE FILES are intiudad on
TAPE. INCLUDING a B4 CHARACTERS par LINE DISPLAY. COMPLETE with DEMO
PROGRAM and INSTRUCTIONS. JUST RELEASBED at £7.00. 48K or 16K SPEC-
TRUM anly.

“TRaceON"
BASED on & FILM (GUESS WHICH), TRaceON is a REAL TIME ADVENTURE for
those of you who can’l handle ARCADE GAMES. Your TASK is to COMPLETE a
TRILOGY of GAMES successhilly. A poor PERFORMANCE will result in a RESTART
as may CHEATING. MASTER the DISKS and YOU gel to ride a LIGHT BIKE and then
RUMN the CORRIDORS of DEATH to reach the MASTER CONTROL. REALLY GOOD
FRUSTRATING FUN, 48K SPECTRUM £4.50 (16K coming 00,

“"MATCALC"
For BUSINESS and PROFESSIONAL use. Ideal for WHAT IF situations, CASH FLOW
FOREC STS and analysing RELATED figures. 84 character display oplion. FORMLU-
LA may be MATHEMATICAL or LOGICAL. MENU of FUNCTIONS, SAVE and LOAD
DATA 1o TAPE. FULL instructions included. LITERALLY HUNDREDS of USES. BOTH
48K and 16K SPECTRUM PROGRAMS on ONE TAPE. JUST £7.00. EXCELLENT
VALUE.

“PROGRAMMERS DREAM"
A SPECTRUM TOOLKIT. Position Indepandant and just 1450 BYTES. Facilties
REMUMBER lines or blocks any incremant or start. BLOCK OR LINE MOVE ncluding’
2 RENUMBER into place if required. BLOCK OR LINE ERASE. CHANGE SELECTED,
ETRINGS (MAMES DR CONTENTS). DUMP variable names and values (Lsabie in-a
joop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and
CLEAN. JUST £6.95 with sxphcit Instructions.

WORK FORCE

140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND
ALSO AVAILABLE AT BUFFER, MICROWARE AND SOFTWARE SUPERMARKET.
REM WORK FORCE WORKS HARDER.

———
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THE LARGEST SELECTION
OF GAMES IN THE WORLD

We stock the BIG NAMES
in Computers including

ATARI 400/800
SINCLAIR zx s1

il

VIC-64

= DRAGONMICRO

and a wide range of
independent
SOFTWARE

Main Computer Branches: 22 OXFORD STREET, London W.1.
439 0XFORDSTREET, London W.1.

52 WESTERN ROAD, BRIGHTON.
Also at: 184 REGENT STREET, London W.1.

IXSPECTRUM |

254 REGENT STREET, London W.1.

FOR THE FIRST TIME
ANYWHERE IN THE WORLD!

ASTROLOGY

ON YOUR SINCLAIR ZX81 (16K)
AND SPECTRUM

USER PROMPTING PROGRAMS: merely key in pirth informa- -

lion as requested by the computer — READ OUT (and/or PRINT

OUT) what is normally the result of many hours of painstakingly

tedious and complex mathematical calculations using tables,
ephemera, elc.

ZODIAC |

Cassette | ONLY £10.00

makes truly AVAILABLE AT YOUR FINGERTIPS
THE SIDEREAL TIME OF BIRTH.
THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Min-
utes, and Seconds for EQUAL HOUSE SYSTEM.

THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign,
Degrees, and Minutes for the PLACIDEAN SYSTEM.
THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes
and Seconds.
ALL THE PLANETS POSITIONS in Sign, Degrees and Minutes.
THE LUNAR NODE — THE PART OF FORTUNE — THE
VERTEX, AND A HOST OF OTHER BIRTHCHART INFORMA-
- TION AT THE TOUCH OF A KEY.

ZODIAC Il
GIVES YOU THE ASPECTS
Other programs in course of preparation include: PROGRES-
SING THE HDFIGEEDPE_:I_ EEETIHEATIDM OF THE BIRTH
IME, alc.

Cassette Ill ZODIAC F ONLY £15.00
Combined casseties | and Il for Spectrum 48K

STELLAR SERVICES

8 FIR TREE VALE, LEEDS LS17 7TEY
Tel: (0532) 692770

Cassatte || ONLY £8.00
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LETTERS

Micro software
assoclation

he proposal made in your

letters column (December
30), to form a British Micro
Software Authors' Associa-
tion, is one that every software
writer should take wvery
seriously indeed.

Apart from matters of
copyright, such a body may
well be able to offer advice to
new writers on how to deal
with established software
houses, how to prepare pro-
grams for publication in maga-
zines (perhaps offering editors
some welcome relief in the
process), and possibly also
reviewing and offering con-
structive criticism of software.
In addition, it could advise on
the sort of price, packaging
and marketing method that
might be appropriate to indi-
vidual programs. The experi-
ence gained by individuals in
these matters could thus be
pooled and made available to
others whose main interest,
after all, is likely to be in
writing programs rather than
the process of selling them.

I would be most interested
to hear from any software wri-
ters who may be interested in
co-operating to form such an
association (an SAE would be
greatly appreciated),

Nick Godwin

4 Hurkur Crescent
Evemouth
Berwickshire
Scotland

Taking Issue
with a smear

ith regard to the software
library issue, please do

not tar all software libraries
with the same brush. The
Monster Software Club is
probably one of the latest soft-
ware libraries to advertise in
your magazine. No, not just
another library jumping on the
band-wagon, the latest only
because I have first gained
permission to use the tapes
that I list. I now list software
for the Dragon from six pro-
ducers — all tapes are used
with the producers’ permission
and with rovalties being paid.
A “legally’” run library
offers the following: for the
members — access to a full
library of software at a re-
latively small cost. For the
software houses — we supply a
ready made market for its soft-

ware (I am after all purchasing
software) plus royalties.

One of your correspondents
(Popular Computing Weekly,
February 3-9) suggests that
you withhold any advertise-
ments from software lending
libraries. Perhaps he can tell
me why I should be stopped
from advertising?

In your view you stated:
“Each cassette should display
a message, in a prominent
position on the outside, stating
that it is a condition of sale
that the cassette will not be
hired or lent”. I agree with this
if the words “without permis-
sion” are added. But, if this
does stop illegal lending, what
about the Exchange Clubs and
software banks?

A. Robinson

Monster Software Club
32 Lennox Drive
Lupset Park

Wakefield

West Yorkshire

Mr Robinson is quite correct in
the points he makes in his
letter. We have no quarrel with
software libraries which obtain
permission from, and pay
royalties to, the software
houses whose tapes they hire
out. Unfortunately, not all soft-
ware houses are as scrupulous
as the Monster Software Club.

Co-ordinating
action

hile applauding your

offer 10 co-ordinate the
formation of the much-needed
trade association of software
houses, I would suggest that
the primary answer to unau-
thorised hiring of programs
lies in the Sale of Goods Act
1979. This clearly states that
any contract of sale may be
absolute or conditional.

Provided that the software
supplier highlights the fact that
the sale is “conditional” on his
invoice (including in the terms
a requirement for further pay-
ments, such as royalties in the
event of hiring out to third
parties), then the contract re-
mains open-ended. Such a
caveat, while not preventing
the hiring of software purch-
ased, would at least ensure
that royalties would be claim-
able.

I can imagine that some of
your readers will feel that all
this “aggro’ over tape librar-
ies is a “‘spoil-sport” attitude
on the part of the trade. To

such readers, I would point
out that if they want a regular
supply of new programs then
they should bear in mind the
example of the book trade.
Peters Woods

The Dragon Dungeon

PO Box 4

Ashbourne

Derbyshire DE6 1AQ

The problem with The Sale of
Goods Act 1979 was highlight-
ed by Gail Counsell in Popular
Computing Weekly, February
3-9. While the contract of sale
may indeed be either absoluie
or conditional, it does not
““bind third parties’’. Thus the
person who buys a tape direct
from a software supplier can
be bound by the contract, but
if he subsequently sells the tape
to a third party, that person
will not be bound by the con-
tract.

Then where’s
the fault?

have been reading your
magazine for a couple of
months now and recently
bought a Spectrum. I dug out
my old books and tried Under
Pressure. However, it did not
work. 1 checked it through,
but in the end I pulled the plug
on it,

Now I have typed in Missile
Command and checked it
through four times, but it just
keeps saying B Integer out of
range, 95;3. Line 95 though is
perfectly correct and so are all
the others.

I suggest that you .try out
this program yourself and send
me the correct version of it or |
will stop buying yvour maga-
zine. I only get it for the
programs.

David Jackson

7 Theydon Gardens
Rainham

Essex RMI3 7TU

I tried both programs before
they were printed and I can
assure you they do work. The
listings were taken from casset-
tes of the programs after they
had been tested, so we know
they are correct. Enough peo-
ple have also contacted us and
said how much they enjoyed
playing the games for us to be
confident that the programs
were printed correctly.

We do not claim to be infalli-
ble, but we take a great deal of
trouble to try and ensure that
the programs are printed
accurately.

Dragon
lovers

he following information

may be of use to fellow
Dragon lovers. The Peeks for
the arrow keys are, Left (343),
Right (344), Up (341), Down
(342). A value of 223 is re-
turned for pressed and (@ 255
not pressed. Using If Peck
(341) = 223 etc allows repeat
keys for movement within
games for those without joy-
sticks and is much faster than
the cumbersome Inkey$
routine,

The start and end pointers
for Basic are located at Peeks
25 to 28 and allow the loading
of more than one program
from tape. Peek 25 and 26
gives the start pointer — nor-
mal values are 30 and 1. Multi-
plying the first value by 256
and adding the second gives a
decimal location of 7681 (de-
fault position with four pages
of graphics reserved). Peek 27
and 28 gives the location two
bytes to the right of the end
pointer. To load multiple
programs from tape use the
method in the example,
although your actual values
will depend on the length of
the programs:

Example:

1. Cload program A

2, Print peek (25).peek(26);peek(27);
peak(28)

Sample values: 30 1 42 138

3, Poke25,42:Poka26,136 rem 138-2
4, Cload program B

5. Renum so that start line is higher
than the highest line number in prog-
ram A.

6. Poke 2530: poke 26,1 rem ongnal
values

You should now be able to
list both programs. Using this
procedure repeatedly, 1 suc-
cessfully combined six shortish
games with a selection routine
to enable my son to play any of
the games without reloading.
Care must be-#aken with vari-
ables of course, but a return to
the selection routine and™'a
Clear statement takes care of
this,

Acknowledgements are due
to E O Gilligand Jar of Birm-
ingham, AL 35226 USA for
this pointer. The information
was gleaned from his article on
the Tandy Color Computer in
the US magazine S8OMICRO
November 1982,

Doug Dixon

15 Hawkins Way
Abingdon

Oxon OX13 6LB
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Dragon's Lair

A new game for the Dragon 32 by lan Mercer

he object of this game is to guide a
Tmagi:: cube through a series of inter-
connecting passages vaporising the dra-
gons sleeping in their lairs, while attaining
as low a score as possible. ;

You use the cursor keys lo guide the
magic cube (positioned in the top right-
hand corner of the screen at the start)
through the passages which contain four
dragons (inverse “'D"s) that rest on the
varnous levels.

The floors and ceiling of the passages
are lined with rocks which should be
avoided. Collision with the rocks will add to
your score and cause the cube to bounce
off in a random fashion. Pressing a key will
also add 10 your score.

In the harder levels, the path to the next
passage is sometimes blocked. Pressing
"D" in such cases will dig a hole directly
below you, but use this with care because
it adds 10 to your score. When all the
dragons are vaporised they will be re-
placed ready for the next player.

Program notes

Lina(s)

30 10108 Set vanables

120 Frint dragons

150 Goto subroutine to increase x and ¥

according to inkey$

160 to 240 Check if something is hit and ! so make a
random bounca

250 to 300 Keyboard scan routine

310 to 470 Print score card

480 to 510 Subroutine to alter values of x and ¥

520 to 670 Print display
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* DRAGUONS® LAIR BY I. D.HEREEH

CLS
INFUT"HOW MANY PLAYERS WILL WANT TO USE THE SAME CAVES"iP

IFF>10 THENPRINT"10 PLAYERS AT MAXIMUM":G0TO 30
IF F<1 THEN3O
INFUT"WHICH LEVEL(1-10.,10 I5 HARDEST)"SL
DN=0: PN=0:L=11~-L
SC=0
GOSUBS20
A=hle =2
SET(X,Y,.1)

120 PHINT@HND(2?1+3*.“d"I.PHINTEHHDid?#+E£5 "d"3 s PRINTEBRND (14)+417,"d" 1 : PRINTERN

D(14)+432, "d"3

130 D$=INKEY%$: IF D$="" THEN130

140 GOTO280

150 ON D BOSUB4%0, 480,500,510

160 RESET(X1,¥Y1): IFPOINT (X,Y)=0 THENZS0

170 IF POINT(X,Y})=—1 THENRESET (X, Y):FLAY"T1503013V203BBBBCCCCs V313 DDDDEEEEsV1S:D
DCCEBAA" t DN=DN+1: IFDN=4 THEN3Z10O

180 X=X1zy=Yl

190 PLAY"T255;V103102G6A"

200 DC=RND (4): IFDC=D THENZOQQ

210 D=DC

220 OND GOSUB 490,480,510, 500

230 SC=5(+1

240 GOTO1&0 ,

250 SET(X,Y.1):D$=INKEY$:FOURZ=1TOL:NEX'| Z2 IFD$="" THEN150
2o0 IFE(D$="D") AND (Y<2&) THENRESET (X,Y+1):SC=5C+10 ~
270 SC=8SC+1 ,

280 D=(ASC (D$)AND 3)+1 )
290 1FD$=""" THEND=4

00 GOTDISO

310 S(PN)=SC:SC=0

320 DN=0O

IS0 RESET (X, Y) .
340 PN=PN+1

350 Fe=INKEY®: IFF$< """ THEN3S0

250 IFPN< 3P THEN1OO

370 CLS :

380 HS=5(0) :

390 FORI=0TOP-1

400 IF HS»=S(1) THENHS=S5(1)

410 FRINT"PLAYER "§I+13" SCORED "s5(1)

420 NEXTI

4730 FORZ=1TU1000: Fé$=1NKEY®: IFF$< >"" THEN430D

440 PRINT:FRINT:PRINT"HIT AMY KEY FOR A NEW GAME"
450 IFP=1 IHEN 470

460 FRINTE384, "WINNER SCORED"iHS

470 Fe$=INEKEY®: IFF$="" THEN470 ELSEZ0

480 X1=X:Yi=Y:X=X+1:RETURN

490 X1=Xs¥l=Y:i=sX—-1:RETURN

2S00 Xi=Xz¥1l=yvY:¥=¥Y+1:RETURN

=510 Xi=X:Yl=Y:Y=Y—-1:RETURN

520 CLSO

530 FORX=0TD&3

540 SET(X,0.1):SET(X,28,1)

550 MNEXTX

560 FORY=0TOZ7

570 SET(0,¥,1)2SET(63,Y,1)

580 NEXTY

=90 FORA=4TOZ24STEF4

L00 R=RND(&3): IFR<2 OR R2>61 THEN&OO

&10 FORBE=1TO&3

420 IFRND(L#10)=L ANDB>1 ANDB<&2 THENSET(B,A+3,1)
&30 IFRND(L*10)=L ANDB>1 ANDB<&6Z2 THENSET(E,A+1,1)
640 SET(B.A,1)

050 IFB=R THENRESET (B-1, H::HESET#E A)

ba0D NEXTE,A

670 RETURN
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REVIEW

Boris Allan reviews the new
European version of IBM's
Personal Computer.

BM has been very successful with its PC

in the USA, partly because of the IBM
user and dealer support. Unfortunately, if
you buy a special import IBM PC from an
unrecognised dealer, there will be no
IBM-approved service back-up or advice,

The minimum configuration for the IBM
PC in Britain is superior to the USA
minimum, and so importers may not be
even selling an equal configuration. The
only way to get IBM Warranty is to purch-
ase from an IBM Authorised Dealer, who
will provide service and warranty back-up.

The machine | reviewed was provided
by an IBM Authorised Dealer, the Byte
Shop Lid of Manchester (061-236 4737).
The configuration was 40K Rom, 128K
Ram, two 320K discs, keyboard,
monochrome display, printer adapter, and
printer, and is about £3,400. The absolute
minimum system consists of 40K Rom,
64K Ram, a 160K disc, keyboard,
monochrome display, and printer adapter,
at about £2000.

The PC is being promoted as a friendly
machine, and, from the promotional litera-
ture, is not aimed solely at the business or
larger user. The leaflet aimed at those in
research and education quotes Pasteur
(“In the field of observation, chance
favours the prepared mind” — though how

T ik e e

Gradgrind grows from Greenock

do you prepare it?).

IBM claims that the PC can be used as a
teaching aid, used in the teaching of
computer science (with the wide variety of
compilers available), used as a research
tool, and as a word processor to maintain

el s B e ke b o o ot e s e < ’

The new Personal Computer's keyboard.
course notes. For the student, IBM claims
that the PC has several advantages: it can
provide a foundation for computer aware-
ness, as a general learning tool, and for
developing proficiency in languages such
as Basic or Pascal.

IBM's factory in Greenock where the new Personal Computer will be manufactured.

IBM is probably going to try to get the
PC on the Government’s list of approved
suppliers to schools, and as a British
manufacturer — it will be making PCs in
Greenock, in all probability for the whole of
Europe — it might be seen as the equiva-

lent of the Research Machines offerings.

The equivalence of the RML 3802/4802
and the IBM PC is more than at first would
appear, because both these machines
offer CP/M (a standard operating system)
and thus have many off-the-peg programs
available.

But the PC offers CP/MB6 as well as
ordinary CP/M, plus another operating
system specially developed for the PC,
called MSDOS (from Microsoft).

| approached the PC, therefore, as one
who was not a businessman, was nol a
games-player (though there are games
available, including at least two versions of
Adventure), but as one who was going to
use the PC in what is grandly termed
education.

The Byte Shop recommended one book
| did not have time to read, but glancing
through, it seemed to be helpful — IBM's
Personal Computer from QUE ON SYS-
TEMS (1982). The manuals | used were
the Basic Manual (Microsoft January

POPULAR COMPUTING WEEKLY
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1983) and an operating system manual.

Though there are many other languages .

available on the PC | concentrated on
Basic because, in education, Basic is
rightly the most important language.

| switched on, and the system booted. |
was left at the executive level. | then
studied the Basic manual to find how to
enter Basic. It was at this stage that | found
| had three levels of Basic from which to
choose: Basic, Disc Basic, and Advanced
Basic — in ascending order of facilities —
and decided 1o load Advanced Basic.

| loaded from the instructions given with
no problems, and entered my first line. My
first line did not work, because (and | could
not find where in the manual it said so)
keywords in the Basic had to be sepa-
rated by spaces from other paris of the
slatement (something Sinclairs do auto-
matically, and which most computers do
not mind).

Once | had realised the error of my lines,
there was no further problem, apart from

my fingers’ inability to obey the spaces my
mind was sending (| have the same

problem on the Atom).

Advanced Basic is advanced, though
not so advanced as BBC Basic. It has a
good selection of numerical accuracies,
easily used (integer, single precision, dou-
ble precision, and constants); the logical
connectives are the basic six connectives,
far more than are normally provided (Not,
And, Or, Xor, Imp, and Eqv); and there are
many graphics commands, with differing
resolutions (medium at 320x200, and high
at 640x200).

When we consider graphics we can
compare this to the RML machines with
their excellent graphics facilities, and now
Gino Graphics. Ultimately the IBM will be
able (once the software has been written)
to reach even higher levels of resolution,
far higher than that of the RML machines.

| think this is so because the PC can
easily have more than 512K Ram, without
special commands being invented. To
have a high resolution picture on the
screen requires each dot on the screen to
be stored in memory somewhere, the
larger the dots (ie the lower the resolution)
the less the memory that is required to
store information on the screen. The IBM,
with its 16 bit Intel 8088 chip, can point to
(address) far more memory than the RML,
with its B bit ZBO chip. The RML machines
can always be tricked into pointing to more
memory, but the whole process slows the
machine down,

The IBM's BOBB chip is not, in my
opinion, a particularly good 16 bit chip, but
it does make the ability to use large
amounts of Ram so much easier than 8 bit
chips. The IBM is, generally speaking, not
much faster than good 8 bit microcompu-
ters, but memory space is becoming more
important.

To use compilers (as against interpre-
iers), space in memory is needed, if
programs of a decent size are to be run. In
conventional microcomputers (with a max-
imum of 64K), if one had 40K of Rom for

Monochrome display unit and printer.

the system (as does the IBM PC) then
there would only be a maximum of 24K
Ram available, unless the system is
tweaked to make it appear as if more
memory were available.

| found the whole environment of the PC
easy to use, the keyboard was 'as one
would expect from IBM, as were the rest of
the attachments: given that IBM seems 1o
be committed to selling the IBM to educa-
tion markets (something the Sirius | has
not attempted, as far as | know) and given
the back-up to the machine (but only

through authorised dealers) then | can see
the IBM being a strong competitor to the
RML machines.

It is going to be interesting to see if some
of the other 16 bit microcomputers (espe-
cially those using the Motorola 68000
series of chips) move into education,
because it is where we should be moving.
It is also going to be interesting to see if the
BBC Tube conneclion to the Nat Semi
16032 becomes a viable option.

The IBM PC is an interesting machine,
for all sorts of reasons. [

l'llll
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Monochrome display, main processor unit, and keyboard.
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SHARK ATTACK
For unexpanded Vic2D

You are In shark-inlested walers after bang
thrown overboard from a pirate ship. Your
only protection being an #lomic net which you
trail behind you, trying to cover ail the visibde
pcean and ensnare the sharks &l the same
tima. Bewara of stopping or covering your
tracks far loo bong, if you da, then the sharks
will escape and coma after you. Watch out far
the ever increasing deadly oclopuses (S0me-
Hirmes (he sharks will el part or il of onal}

MOOMS OF JUPITER
For expanded Vic20, 3K, BK or 16K
You are the Commander of a Fesl of des-
trovers booking on from the safety of a mother
ship, you send in one destroyer at & time io

ROME SOFTWARE

" 24 Church Street, Slough SL1 1PT. Telephone: Slough (STD 0753) 71535

ROMIK PROMISE

A MINIMUM OF
ONE NEW GAME
EVERY MONTH

MULTISOUND SYNTHESIZER
For the unaxpanded Vic2
Thia Vic Multisound Synthesizer is very llexi-
ble and can be played In mone ways Ihan can
aver be explained here, 1o creaté music and
special effects, For example, create amy fune,
up lo 255 notes (after following appropriste
instructions), then press "F1'" or "F3", then
key 9" and enjoy the added effoct. Now hit
"+ listen to the difference. For 4 surprise

SPECTRUM
SOFTWARE

T J {33 (RS ..

How intelligent are you? 2 separate tests give
an accurate assessment of your abilities

THE JOKER.......................... £5.75

— hif <", Now add a mélody over iha top —
hit key "'8" then 7" — now play a mislody,
of expariment. Have fun/

Hundreds of rib tickling puns and jokes coupled

biss! a passage through the MOOMS OF
JUPITER. Your destroyers have o dodge,

3 : ; rak ik
ot ot i o with mind blowing graphics. Great for parties!:

Bologs they can smash your destroyers, bul MIND TWISTERS
you cannal harm them, F"Fu'rﬂlﬂrlllﬂ\':.!lrl“h Trad ¥ | . Ord e hed b

A Maching Cade B . QamEs ; Fumur.mThnuuMiI!llTﬂs- rade enquiries welcome: Urders despatcne ¥y return

Arcade Quallty Gama er ane our mpumi:ufm -.rm!:m ul?tl very

Bl Dl achly 3 £ for many  log Dou¥: PRICES INCLUDE POST & VAT. ALL PROGS 16 OR 48K.

Fight ofl the stacking sea creatures lor as SPACE ATTACK &
. Shoot the whaie fo nespanded 3

mﬂﬁ ﬂmﬁmmrm out for mul l:rlrb;. T g

Attack is & game of sidll. You as the
pilot of an intergakactic battieship have io fight
your way through wave after wava of various
align spaceships.

ALL PROGRAMS ARE £9.593

Machine Code Arcade Quality Gama
STRATEGIC COMMAND
Dur firs! gama far the Dragon

A strategy game for two piayers. Will keep

SPECIAL OFFER . . you acthve for many hours. Air, sea and land

COMPUT ElISE'lTE. $ batles!

::z.m for 15?:;. tor 100 ALL PROGRAMS ARE £9.99

Available post free from the above address OUR GAMES ARE AVAILABLE FROM ALL
iy GDOD HOME COMPUTER STORES

MARTIAN RAIDER
For unexpanded Vic20
Sidm as closs as you dang o the sirdace of
the plenel, devasiating the Marlian cibes,
destroying ammunition dumps (gaining mone
';_:}, shooting down the ground-1o-air mis-

DEPT 1

62 HIGH STREET
IRTHLINGBOROUGH
NORTHANTS NN9 5TN

PHONE
(0933) 650073

-"'--a )
-‘-.-I... ..'--‘.-.-.
.-"'----- — _\--\-\_\-\""'\-\. - d
; R p '

\
¥, N
F,

¥
b \
\3 2 Cassettes
i/ i Fl&ht i h'"t Frl.lii IIIH'. )
7 i

\

J ' ‘Compulsive, addictive; fruit machine. Using your skill
N+d with the holds, turn your £5 stake into £10 and beat
the system. Hi-res graphics and sound.

£4.95 inc.pép o j

| =

| m @
. il ¢4

-~ \'k i
=" % DRAGON and ORIC “"JUNIPER" word processor,
~ comprehensive edit facilities, menu and cursor driven
_~£25.00inc.pé&p

000 OO

---—---—----—---“----

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

_{EE.Eﬂinc-pﬂp M Pleasesupply. ....c..ooviiiiiiiin :
Using your skill, locate the airstrip with theé radar A i g e R erl
scanner, fly your aircraft through hazardous Cheque for total amount enclosed . . . . S
crosswinds and air pockets to land safely. Watch your gName. . .......coccooiiiiiiiiaon. ¥
fuel: watch your artificial horizon; be sure you are JADrESS, ..o ovnvrreiiiirees i
level on final approach. Full colour, hi-res graphics, | o)

3D and sound.
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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

Outlander

on Spectrum

This game could be described as a com-
bination of Moonlander and a type of
Space-invaders. The game relies mostly
on the speed of the player before his fuel
runs out and his ship drops out of the sky.
There is a second 'sheet’ which is progres-
sed to after the first has been cleared.

If the game is found to be too easy (or

S - —

Program notes

Lines
210 o 270 Setup the first sheat.
400 to 700 Are the main loop.

410 1o 430 Detect whether the ship has hit any-

thing by using the ATTR command.
550 1o 570 Detect what the bomb has hit.
600 and 610 Move the ship.
1000 to 1150 Are the crash routines for the ship.

2000 to 2180 Are the routines for the bomb's colli-

sions,

2500 to 2620 Include the landing and score lines
which decide whather to go to another

sheeal or stop the game.

ROED THE HM.H.C.-THE HEDAL FOR HE
RITRABLE CONDUCTFOR THE DESTRUCT I
OH OF ALL ENEHYHOUSES HHD THE co
H:ﬁ ERUAT ION OF RCE

ITIHEE!H HOTHER MISSION HH& BEEN

IMT AT h,u,'iii:iiisiiiig
EFFREFETEFEET AT 21,8 "y
L A Y Il L T T Al

RINT AT 20,4, -
T8 Brant. FRESS ANY KE

5310 IF INKEY @i="" THEM GO TO S31
3320 PAPER 7: BORDER 7: CLS

DRAW &, -9: DRAW
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SRS e P
Z®: DRAU 6,-5: DARAW 10,8 ay
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,=6,5: DRAW 9,3: DRAW 6,4: DRAW
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too difficult) the fuel could be altered as 3000 :g gﬂﬂ g;ﬂlhﬂ ﬁnﬁﬂ:fﬂ*lhﬂ 'T.— ofthe game. | ss@e DRAG 2,8. DRAU i5,20: DRAU
required. Sometimes, on the first go, the 5300 1o 5700 Set up the screen for the second 5610 DRAU S,15( DRAU 5,15 DRAU
ship blows itself up. Just run it again and it 6g00 to 6500 Are the instructions for whole game. S5Ee oRAw 1. -21 "BRAu1578° orav
will continue to work. 8000 to B250 Are the loops to define the charactars. Eﬂg nxﬁﬂ”z?’é
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e %3 S0 &l &0 PORDER 7: PAPER = CL=
isa BORDER 7 FAFER 7: CLS : IwW ig?ﬂ ?EEEHE EEE B85 DRAW [ TRHMNDS ﬂ%EgH?EéHT 5T @,9; IHUEHEE - o
g - - i
1ES LET icgre:a: LET sheet=1 %ggg ggx¥ncnaaa 215? FRINT AT 2.9;“USING THE KEY
1 - & =
RED. ERENT BT miR b iscore 1189 PRINT AT %x,4w; FLASH 1;CHRS$ ﬁéngﬁnlg; oM Aeion s Do B S R AT &
3 i 4 T i " J __-__ =esawaees F
x s 1119 FOR b=1008 TO 10 STEP -1@ IGHT ;AT B, 3 i tupss =ttt "{p
179 IF score’»=12e®d THEN LET hou 1150 BEEP Q.0B5,b.s5 HY S i b e rass DOWN" ; AT
ses=ll: LET frueleS@2. GO TO 280 1130 NEXT b - iy DR e w e TEERIES
182 LET housessT: LET fuel=0pp 1140 PRINT AT x,y; FLASH @;" " 8230 PRINT AT 8,0:* HMove Your sh
195 LET sheels= PAUSE 100 ip R) and tru te’ desirow the e
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210 PLOT @ DRAW 9,-7: DRAU ZOD0 REH #3FFRFE3 4732835828093 imiled bomb SUPPLY.TrY nol 1o da
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228 DRAW ie,a 2PT 3: DRAV 10, T AT g.h;" ": LET score=score-25 €L SUPPLY,lthe more points that »
nﬁEPEHE EEEE EE E EEHH 1$ia L 'EEETHE;EHM Leﬁaﬁgtgh:n;EEE;d %ﬁggliaggifgg
- (=N = 5 o - - !
2e0 ;nnu 9,8: e ine algEIEETH4'm hsoCr: POR bel TO 3 B3 L e S SR RO B0 s
DRAL 19,0, - 4 PG = = "
. ORAU 10, -6 ORAU 18, 14! BAAL 3 9 BEEP agé CTMEXT B: PRINT A G450 PRINT AT 21,4, "PRESS ANY KE
&.7,PI/2: DRAW 8 T 2t T housgs=houses -1 U START 0
i’*nﬁﬁﬂ“lﬁ*i‘ nﬁnnu 9.0: pRAW 3 2180 RETURN _ 10 Sanh ;e S460 IF INKEYS$="" THEN GO TO 84€
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%EEHFII’“:.;? Eg;g ﬁﬁi!‘rf'r AT x.9y; FLAESBH 1; "C a_w.!':e, HEQE a: FPORE UEBR d$+n .8
290 LET x=1: LET y=0 2270 PRINT AT 19.,9;" e e 0
390 LET x=x+l: ?tlﬂ THEM PRI 1@ RETUBM
NT_AT 15 15 INK = HRS 147 IFm + 11D -LHIB- "3 ol 125 a0E 15 146"
4x=2@ THEN GO TO 638 2280 FOR t=@_TO 100: NEXT t 2:i%8b 158 - ‘o0 ; ; r
409 HEH 2290 PRINT AT x,4;* A mb BATR “b",24,80, 120,255, 120
:gé EEE A IRIN LOaE T TNk 3208 PRINT E$B$ 10; INUVERSE 1; 'L 192,126 128 ]
dDY REM Z54 55555540 ER s B aiasa B NDE DT 3 - : %gﬂgﬁl‘rﬂTﬂ HeH 14l B0 8 . 0,84 ,3144
1égaIF ATTR (X,4)=60 THEN GO TO %?%3_%EznfcﬂlE!!d#rlrilﬂﬂishtati EE%EQD?;E lg;_zsﬂ_lgﬁllbsiiﬁallﬁ
;EEEIF ATTR IxXx,4y1 =8N8 THEN GO TO ?Eg?cgi-i?iili‘l THEM PRINT RT 1F EE&QFDETH "J",B,n;maiﬂiﬂ:iﬂiﬂiu
430 IF ATTR (N.y)=B7 THEN GO TO 285380 IF shegt il THEM FRINT AT 18 iﬂﬂé EEE
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4@ PRINT AT = - ne 4 L1z c
150 BEEP 0,008 8 5 SEAD BEEFP ©.21,b-100 ACARE 1399 lGH SCORE: @
46@ PRINT AT =x 5 ' 2ETA NEXT b
470 IF fuelsd FHEN BEEP 0.00S,E S0 PRINT AT ©,.@.“SCORE:“,.score
G0 TO 38 ZE38 IF hoUSes<® ﬂND FsCorers120L
dd@d LET fuel=sfuel-=-1 THEM GO TO =308
d9@ LET fuel=sfugl=1: PRINT AT 2 B0 IF houses =@ AND re s mlizde 11
1+ﬂ'“FUEL:"ﬁFu11,“ . IF fURieSE THEM S0 TO =020 -
HEN PRINT AT 21.9; FLASH 1L SE20 G0 TD JPaD £ . ,
FL SUPPLY LIMITED" : 000 FOR 1=0 TO 19@: HEXT 1: PRI . M
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ESELE: ?=§E THEN PRIMNT AT @.h, ™ S ! B ﬁ |
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OPEN FORUM

Boa-constructor

on BBC Micro
This is a deceptively simple game for the
BBC Micro model A or B. The object of the
game is to drive your snake around the
screen eating Xs which add to your score
and your snake's length. As you travel
around after the Xs you must avoid the

blocks which will appear, the sides and
your own lail.

The program is quite well structured,
having a main loop (lines 220-290) calling
all the necessary procedures. As it stands
the program will run on a model B. For use
on a model A make the following changes:

Line B0,32200 to 15426
Line 610,31788 to 15404
Line 630, 31788 to 15404

The procedures are:

PROCINST . . . prints instructions.
PROCSCR ... sals array values and prinls screen
boundarias.

PROCEX . . . prints Xs and obslacles.

PROCMOOV . . . resets array values, takes inkey and
clears input butfar.

PROCDRA . . . prints snake's head.

PROCUNDRA . . . rubs out snake's last segment.

10 MODE 7

ig EE&EIHET
QSFEEF PREESEH

HﬂLET ﬁ!iBIrii 322ﬁﬂ
SONEXT

}?8 EERH¥§HH{B% 1 JCHRS( g‘

120 FRIHTTﬁBI‘. D%+ 23 )CHR®(
130 NEXT D

%%g El'.‘.ﬂ =SCO%+STX
350

F HHEi'"T"THEH RUN

580 GOTO 350

iy e

420 ENDPROC

430DEF PROCMOOV

iin}F R BX=5TX TO 1 STEP-1
OOLET AZ(BXs1)=RAK(BA-1s1)

ASONEXT B
A70L$=INKEY$(1)

ke b e
yl 1= y

DEF PROCUNDRA

07 HIEE %11)=32
SBOENDFR
e ey
ﬁl-.ﬂ LET ACCX=RND(880)+31788

ﬁ!ﬁ LET HEEI-—RHI& EHG 1+3178

2453 ETI-‘S Tit2

660PRINTTAB( 10,23 )"SCORE S

4ﬂ DIH ﬁI{ Iﬂ'ﬂrl] ST%=5:5A%=115U%=015C0%=0

253)
93 )

158 FEFH%%EBIQrLﬁZ}EHRI{?ﬁ J

PRINTTAB( 10,12)" YOU HAVE SCORELD " s5SLOA
%I'FUTT#BI 10s13)" ANOTHER GAME" sANSS
1

F _ANS$="N"THEN MODE 7:iEND

&670ENDPROC

680 DEF PROCSCREEN
4690 SCOZ=SCOX+STXA+100

700 STZ=3
710 CLS
720 PROCSCR
730 PROC

EX
740 TIME=0IREP

7950 ENDPROC

g E}#ﬂﬁﬂt 39 +LAX JCHR${ 255

180 ENDPROC 830 SR
190 PROCSCR 820 PRI
%‘00 PROCEX 830 PRI

10 PROCNOOV 10 PRINTTA
220 REPEAT S0 PRINTTAR(
i W B4 A

(
250PROCKOOV f 55 }Eﬂgg
260 TNZ=( SCLL/(5T%43)) 880 PRINTTABI
270 SOUND 1,- lSrfEﬂﬂETI}hl
280 FOR TLZ=1 TO TNZINEXT 890 ﬁﬁ?ﬂ1¥ﬁ
290 UNTIL 7 AX(0s1)<>32 OR STX =00 FER S
300 IF STX>=50 THEN PROCSCREEN!GOTO 2 2
310 IF 7 AX(0O+1)=88 THEN PHEEEK:EDTI] ...".1:'.}
HIETT AB( 10510 )" CRASH"

E L#=100:0

EATIUNTIL TIME=300

760 DEF PROCINST
770 PRINTTABC 1092 )CHR$( 132 )5CHR${ 141 )"BOA-

RUCTOK"
Egrliﬁ}.'mﬂ{ th JCHR$( 132 )5CHR$( 141 )" BOA-

STRUCTOR
790 PE?I?HTTHB{ 10+5)"YOU MUST DRIVE YOUR

AB( 1074 )" AROUND THE SCREEN
AB( 1077 )"YOUR CONTROLS ARE"

NTTAB( 1079 )" Z-LEFT*
NTTABC 10910 )" X-RIGHT"

1

10+1

10513)"YOU MUST EAT THE X’S"
10,1

900 IH’UTT#B{ I.ﬂ' 2%3)"SKILL LEVEL 1 OR 2"s
SCLYSIF SCLA<1OR SCL%>2 THEN 900
910 IF EELE-I THEH SCL%=10000:0RX=1

OBk=2
IHTTﬂF( 1024 JCHR$( 136 )"HIT A KEY

930 an'klﬁﬁ vNN=GET

|11 }”'I'-IIEH 2

4)AND AVOID THE "35CHRS
'].iEJ )*YOU SCORE 2 POINTS FOR
115 Y'AND A 100 POINT BONUS
1 ELSE

Boa-constructor
by Daniel Webb

480 IF L$="Z"THEN SA%=-1.5U%=0
490 IF L$="X"THEN SA%=+135SUL=0
S00 IF L$="7"THEN SU%=+4015Aa%=0
910 IF L$="@"THEN SUX=-40:5a%=0

éF '?FEEEE ?8 THEN TACCX=388 ELSE 5410

640 1 ?UEELE"' THEN '?UEEL—;.EJ ELSE &30

"3S5CO%4ST

e T e T e S T ST,

Reverse

on Dragon
Reverse
The game of Reverse is very competitive
but easy to master. The idea of it is to trap
the opponent’s pI&CES between two of your
own and thus gain pieces.

To make a move, enter the row then
column and then enter. The program gives
a running display of your and the compu-
ter's score. The computer takes a few
seconds to decide its move. This program
can be converted for other micros.

Program notes

1010 B0 Set up the board in array A and place the
first four pleces in the middle of the board.
ad to 298 Work out the best move for the computer.
300 to 370 Enter players’ moves and check them.
380 to 530 Print board and Scores.
540 to 620 Check for pieces trapped by last move.
B30 o 5@ Print winner of game.

To page 15
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OPEN FORUM

From page 14
1 REM RCVEASE FOR DARGON 32
2 REM BY M. HOMEWOOD (C) '82

If CLS: PRINT @ 11, "REVERSE"

2f oIm A (1¢,18): FORB=1 TO 1f:FORC=1TO 1

3¢ SOUND C+8,1

4 IF 8471 AND C4Y1 AND BEYLE AND CLY1E THEN
a(a,C) = Asc (".")

5¢ MEXT C,B:P=f:R=f

& A(5,5)=A5C ("x"):(ACE,B)=ASC("x"): A(6,5)
=ASC("0" )z A(S,6)= ASC ("0")

78 INPUT "DD YOU WANT TO GO FIRST®; GF

B CLS: GOSuB 38g

9 PRINT @ 11, "REVERSE"™

1@F- IF ASC {oE)47ASC ("N") THEN 2@

11§ PRINT @ 335, "MY MOVE"

12f S=ASC ("0"): T = ASC{"X")z He=gf

13 FOR A = 2 TO 92 FOR Ba2 TO 9

148 IF A(A,BYCTASC (".") THEN 25§

150 Q=f: FOR C==1TOLl: FOR D==1TOl:
Hmffs F=A:G=B
16f IF A(F+C,G+D)C?S THEN 1§

17§ K=K+1l:FuF+CiGeG+D: GOTO 168
18§ IF A(F+C,C+D )T THEN 2@y

21f IF F=2 OR F=O DR G=2 DR C=0 THEN Q=(0%2

" 22¢ IF F=30R F=B OR G=3 DR G=8 THEN O = Q/2

23 IF (F=2 OR F=9) AND (G=3 DR G=8) OR (F=3
OR F=A) AND (G=2 DR G=9)

THEN O = Q/2

24f IF O<H OR O=f DA (AND(10)>3 AND Q=H)
250 H=0: M=A:; N=8

26f NEXT B,A

27¢ IF H=f AND R=ff THEN 63§

26 IF H<{ THEN 3¢

20f GOSUB S40: GOSUS 380

3P¢ PRINT @336, "YOUR GO

318 PRINT @ 384

32f S=ASC ("Xx"): T= ASC ("0") : INPUTR
33¢ IF R=f THEN, 36¢

348 IF RC11 OR RYB8 THEN 33g

350 M=INT(R/1P) +1:N=RT10 # INT (R/10)+1
368 GOSua S4f

37¢ Gosue 3ag: GOTO 11

8¢ PRINT @32: SOUND 4, RND (5)

190 CoflsH=f
40f PRINT ™ 12345678 "

41f FOR B=2 TO 9, PRINT B-1;
a2f FOR D=2 TO O
43¢ IF A(B,D)=ASC{™i") THEN PRINT "X";

46f IF A(B,D)=ASC ("X") THEN C=C+l
ATE IF A(B,D)=ASC ("0") THEN H=H+l
4B NEXT D

49¢ PRINT; B-l

S@@ NEXT B

S1f PRINT " 12345678"

S52f PRINT: PRINT:PRINT ™L HAVE "3C; "™ YOU
HAVE "tH

53¢ RETURM
S4f FOR C=-1TO1

558 FOR D==1 TO
S6f FeuM:Gei

STE IF A (FeC,GeD)475 THEN 594

SBf F=F+C:G=G+D: GOTD 574

SO IF A{F+C,G+D)4>T THEN 62§

SEg A(F,G)=T: IF M=F AND N=G THEN 62
E1f F=F-CiG=G-D: GOTD 6fF

62f NEXT D,C: RETURN

63¢ cosus 3ag

B4F IF CYH THEM PRINT®I WON, ";C;"-";H
G5F IF HIC THEN PRINT "YOU WON,"jH;"-"3C

Reverse

you how many items of data you want to
input and then the title of the graph, then
you type in the data with separate titles for

190 O=0+K 44f IF A(B,D)=ASC ("O") THEN PRINT "O®; =~ ~ :
2§ NEXT D,C 45¢ TF A(B,D)=ASC (".") THEN PRINT ".%; by Michael Homewood
Horizontal Gl‘lp'hl prints out a graph on the printer.
on Vie-20 B Horizontal Graphs
: | by Alan Blackham
This program requires a Vic printer. It asks E::ﬂ"““ notes y

21to 7@ Input all the data.
100 to 150 Work out the scale,
200 to 260 Print out the graph.

REM MR S s
¥ ALAN BLACKHAM’S ®

REM

REM WHORIZONTAL GRAPHSH
REM »  (B1/18/82) »
REIM S s R
1@ POKE36879.8

22 INFUT N$
24 N=VALC(NSD

GOTO 20
27 DIM NCND, THCND

29 INPUT G

30 REM s INPUT DATR %%

4@ FORI=1TO N

45 PRINT"TITLE FOR COLUMN ";1
46 INPUT T#CID

THAN 11 CHARICTARS. ":00TO 45
58 PRINT"MENTER ITEM "i1
52 INPUT N$
55 NCID=YAL(NS)

78 NEXT 1
11@ FORI=1TO N

128 IF NCID> N1 THEN Ni=NCI)
138 NEXT 1

20 REM #wINPUT NUMBER OF ITEMS OF DATRs&
21 PRINT"TINHOMW MANY ITEMS OF DATR"

25 IFNCIORNDS@THENPRINT"WMINVALID INPUT!":GOTO 20
26 IFINT(N)CONTHENPRINT"MMWHOLE NUMBERS PLERSE.":

47 IFLENCT#<I>)>10THEN PRINT"MPLERSE USE LESS

6@ IFNCIYCOTHEN PRINT"MINVALID INPUT":GOTO 350
10@ REM ww WORK OUT THE SCALE *w

200 REM % DRAW THE GRAPH %
282 OPENI.4:CMD1:REM PRINTER

215 T=LEN(GS)/2

216 PRINTTAB(40-T);0#
217 PRINTTAB(4@-T);

218 FOR 1I=1TOTW2

219 PRINT"™". :NEXT:PRINT

228 FORI=1TO N

225 PRINT T#<I);:TABC11);
230 FOR 1I=1T0 NCI>/SC
248 PRINT"0"; :NEXT II:PRINT" ";N(I)

230 NEXT I

235 REM % SWITCH OF PRINTER %
26@ PRINT#1:CLOSE1
28 PRINT"MITHE TITLE OF THE GRAPH"

READY.

Flashy Cis

on ZX81

This machine code routine provides a very
fast and spectacular Cls for the 16K ZX81.
It occupies 24 bytes and is stored in a Rem
statement at line 1. After the loader prog-
ram has been entered run it and enter the
hexadecimal codes; then delete lines 10 to
60.

The routine is called by using Print at usr

150 SC=N1/35 168514,0: the reason for this is because
after the machine code has been run the
17-23 FEBRUARY 1983 1§




Sinclair ZX Spectr

16K or 48K RAM... (=
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ZX Spectrum

full-size moving-
key keyboard...
colour and sound...

GHERM

high-resolution | ' 8

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

Then, the ZXB81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they've sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81 remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrum incorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power,

You have access toarange of B
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate datafiles.

You have a choice of storage capa-
cities (governed by the amount of RAM),
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 18K
is an amazing £125! Even the popular
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foranupgrade. The cost? Around £60.

| 16

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
- adaptor and all the necessary leads to

connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together representa
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There's no need to stop there. The
ZX Printer-available now - is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232 /network interface board.

e R,

------

Key features of the
Sinclair ZX Spectrum

® Full colour—8 colours each for

~ foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 4BK.

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

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

@® ASCIl character set=with upper-and
lower-case characters.

® Teletext-compatible - user software
can generate 40 characters perline
or other settings.

@ High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
data files.

® Sinclair 16K extended BASIC -
incorporating unigue ‘one-touch’
keyword entry, syntax check, and
report codes.

— i
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rum software on

ZX Spect
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess.. Planetoids...
History...Inventions.. VU-CALC.. .VU-3D

..ClubRecord Controller.. thereis
something for everyone. And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum.

ZX Expansion Module

This module incorporates the three
functions of Microdrive controller, local
areanetwork, and R5232 interface
Connectit to your Spectrum and you can
control up to eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potential is enormous, and the
module will be available in the early part
of1983 for around £30.

sSirci=ir-

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

17-23 FEBRUARY 1983

The ZX Printer-
available now

Designed exclusively for use withthe
Sinclair ZX range of computers, the

- printer offers ZX Spectrum owners the full

ASCIl character set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly whatis on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters per second, with 32 characters
perline and 9lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
full instructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive-
coming soon

The new Microdrives, designed
especially for the ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using a single interchangeable
storage medium.

Thetransfer rateis 16K bytes per
second, with an average access time of
3.5 seconds. And you'll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough ata
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

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

Barclaycard or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there's a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubtthat you will be.

To: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. Order
Qty  item e Code ltemPrice Total
E £
_Sinclair ZX Spectrum-16K RAMversion 100 12500 i
Sinclair ZX Spectrum-48K RAM version 101 17500
3 SinclairZX Printer Ty aredil o085
as Printer paper (pack of Srolis) e LN i -
Postage and packing: ordersunder £100 28~ 295
oS ordersover£100 29 495
Total £
Please tick if you require a VAT receipt|_|
*| enclose a cheque/postal order payable to Sinclair Research Ltdfor&
*Please charge to my Access/Barclaycard/Trustcard account no.
*Please delete/complete Py PR | W L
as applicable . y= T s
I [T o e S G A S T
PLEASE PRINT
|Name:Mr/Mrs/Miss | | | | | L ] I |14
Lt e e o 50 ) AR O o Y ] A G ol ] |
et P9 el (A1 |00 [ [ O I U (o ) Al Wl el ! 122 B 00 IRl
N 1 el I (e St (SR ! | l <4 4 [ 1 4 1pocpoy]
FREEPOST-no stamp needed. Prices applytoUKonly. Export prices on application.
17
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'OPEN FORUM

Print position will still be the same as
before so this resets it back to 0,0.

The program uses 24 lines but you can
make it less by Poking 16522 with the
number of lines you wish to clear. One
disadvantage of this program is that it
won't work after Scroll has been used.

If you want to clear the screen of
characters that have been Scrolled, you
should use Print at usr 2602, usr 16514.
This calls the Cls subroutine in the Rom
and is faster and more economical than
the Basic command Cis.

1 REM 24 zaros

10 LET AS=""

20 FOR X=16514 TO 18537

30 IF AS=""THEN INPUT A%

40 POKE X,16+«CODE A$+CODE AS(2)—-476
50 LETAS=AS(3TO )

60 NEXT X
Hex code Mnemonic
3E 00 LD AD

16 3F LD D,63d
2A0C 40 LD HL,(16386)
06 18 LD B,24d

15 DECD

OE 20 LD C,32d

23 ING HL

72 LD (HL).D
aD DEC C

20 FB JA NZ-5
23 INC HL
10 F6 DJUNZ—10
BA CPD

20 ED JRNZ-19
co | RET
Flashy Cls

by Mike Dipol

Alien Attack
on Vie-20

Yes, here is another space type game.
The game, designed to run on a Vic plus
3K, is based on the time-honoured prac-
tice of alien destruction. This game has,
however, the dubious honour of being
easy to start with and absurdly difficult at
the end.

The scenario is quite simple. You pilot a
small craft which moves from side to side
along the top of the screen. The “—" key
changes its direction of travel. Alien ships
appear at various times at the bottom of
the screen and creep upwards. If they get
you in range they will destroy you, so you
must bomb them before they reach you.
The space bar drops the bombs. If you hit
the centre of the alien, it is completely

destroyed.

If you hit either side of the alien, one of
two things can happen. First, the wing of
the alien is destroyed, leaving a bent but
still lethal foe. Or, the bomb will hil the
alien’s force field and explode. This will
leave debris which will explode any bomb
that hits it.

The more aliens you destroy, the faster
they come. In order to maximise the speed
of the game, no sound is used. My best
score is 41 aliens, how about you?

} 1 POKES1 ,255:POKES2 .19 :POKESS . 255 :POKES 44 IFTI>DEANDFL=BTHENSSZ

i 6,13:CLR 45 POKESP, 7S :POKESP+OF, 1
2 DATR@.0.8,.8,.8,3.8.,8 46 FORHN=SP+22TOSP+22BSTEFP22
| 3 DATA24,24,24,24,24,60,60,60 47 IFPEEK (XX )=6SO0RPEEK (XX =71 THENT1
l 4 DATA2,.0.8,16,16,16,16.16 48 NEXT
- DATAS,11,15,15,31,63.8.8 49 GETAS
. 6 DATA144.2838,248,.240,248,.252,0.,0 S8 IFAS="<«"ANDSP<{>7&B8BANDSP<> 7781 THENDD
7 DATA126,255,255,255,255,153,24 .0 =-0D:60TO33
8 DATAG,2.0.8,24,24,24,24 S1 IFA$=" "ANDFL=ATHENFL=1 :09=SP :BP=09+22
9 DATRA24.24,24,24,24.:24,60,60 52 IFFL=0THEN39
18 DATAZ24,25,31,31,.31,24,24,24 53 POKEBP,32
11 DATA12€,255,255,255,255,60,24,24 54 BP=BP+22
i 12 DATR24.152,.248,248,248,24,24 .24 55 IFPEEKC{BP)C>32THENE2
132 DATARB.8,24,126,255,255,66,0 56 POKEBP .76 :POKEBP+0F .1
14 DATAO,24,24,24,.24,.24.0.0 . 57 IFBP<(Q9+462>THEN39
| 15 DATAB,12,28,60,565,48,0.0 S8 POKEBP.32:FL=0:6G0T082
' 16 DATA1,144.4,80,2,88,0,33 - . S9 Ss="-2| A"
I 17 DATAB,D,.76.16,72,48,1808,64 . 6@ IFRNDC1)><.3THENS®$="| | —zREINI |- *"
il' 18 DATA128,2,64,8,0,64,.4,0 61 POKEBP,32 :PRINT " slslsixlnisleisia D ulsinlalaly
19 DATA200,129,0.8,08,2.,97.0 N TABCRNDC 1 Y#¥28)55% : TI $="00000RB" :G0TO4S
20 DATA24,24,24,24,24,24,24 .24 62 IFPEEK(BP)<>6SANDPEEK{BP><{>71THENGE?
21 DATRE2.9,08,9,0.0.0.9 63 POKEBP,73:POKEBP-1.79 iPOKEBP+1,90:
25 DHTHE:ﬂ:B,E;E#;Eq,Eﬂ,EG POKEBP+21 .81 :POKEBF+22 .82 :POKEB+23 .78
22 FORI=ATOSi2 64 FORLL=1TO28:NEXT
249 POKES12Z0+1 PEEKC3IZ2763+1) &5 PDHEEF,EE :POKEBP-1 r32 :POKEBP+1 .32
2% FORI=0OTO1S? d i FOKEBP+21 .32 :POKEBP+22 .32 :POKEEP+23, 32
{ 27 POKE36863,253 :POKEISSTS, 118 67 IFPEEK(BP){>66ANDPEEK(BP)<>7TRANDPEEK(EBPY
| 28 DATA®,,0.24.24,24, 24 £>E4ANDPEEK (BP Y <84 THENT®
38 PRINT"Z" :M$=" Wy P 3
| e i A D ROl Bl TS 63 POKEBP, 78 :POKEBF+22, 79 1FL=8:60T082
i = 70 POKEBF,32:FORII=1T020 :NEXT :POKEBP
| 31 M$=" MWRITTEM FOR YIC-2@" :P$=" RNDC 1 5%4+78 :FORT 1=1T0" ok # for i ilg :
1 . s OOEL R : 058 :NEXT :FL=0 :G07T =
? a mﬁ S E‘ 71 FORPP=XKXTOSP+22STEP-22
| = ¥ A.E.WEBB" :P$=" 72 POKEPP .32 :POKEPF+0F . 1 sNEXT
| sl : GOSUBSS g e ¢
" 33 M$=" INSTRUCTIONS?" :P#=" sialaDslesly e
| MBI s GOSUBES A5 74 FORPP=HK-22TOSP+22STEP-22
I ]

r= POKEPP .32 :NEXT

| 34 CETR%1IFAS=""THENIA 76 PRINT" SOl DESTROYED" :SC

39_IFRs= YU THEND4 77 POKE193.,0

36 TI’“HBE'EBEE" : : i = Yag — 20 =] i
37 DD=1:35=7680 :0F=30720 :5C=0 D i et Do S L I e
38, SP=SS:PRINT"" e i e EL =0

81 END
48 SP=SP+DD : 1 . J
41 IFSP=768@THENDD=1 82 DE=308-SC#*S5:IFDECBTHENDE=1

| 42 IFSP=7701THENDD=-1 33 ggfff;TﬂIHTfIlfDE}
43 DE=300-SC¥S : IFDEC@THENDE=0 MR

{ 18
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"OPEN FORUM

o —

A% IFRMDC1)<.3THENSS$="| | —5EM |- " THEY WILL SHOOQT ATYOU IF THEY GET THE
26 PR INT" sirssnisalelelss]sInle s [slsInlnsininInlnla" THE CHRANCE. :'
(RNDC1)%28)05§ 183 PRINT"NTHEY MEVER MISS...."
87 NEXT :TI$="00g0aa" 184 PRINT"XA HIT ON THE CENTRE OF THE
a8 GOTD39 ALIEN DESTROYS IT..."
89 O%="":FORD=1TOLEHM(M$)> 165 PRINT"®R HIT TO EITHER SIDE OF AN
36 O$=RIGHTE(MS  DH+S5% ALIEM MIGHT GET THROUGH THE
31 PRINTPS$:0% :FORDE=1TO0S5@ :NEXT PROTECTIVESHIELDS"
= ] 1]
e T TN e 156 PRINTIIRWD HIT THE ALIEN BUT Toe
RETURN : ’ ALIEN WILL STILL BE LETHAL"
94 PRINT"Z¥OU PILOT A SPACE-SHIP.....-" 187 PRINT“MNPRESS SPACE FOR MORE"
95 PRINT"MIT MOVES CONSTANTLY  ACROSS 183 GETIS$:IFI$=""THEN10S
THE TOP OF THE SCREEN. " 189 PRIMT"DA BOME HITING THE SHIELDS
a& PRINT"MTHE “+° KEY CHAMGES  THE tﬂlﬁlf_ EXPLODE LEAYING DEBRIS WHICH
DIRECTIOM OF THE SHIP.® 2 :
3 = 118 PRINT" DETOMATE BOMBS FALLIHG OH
97 PRINT"SFALIENS...—#| & -l - E
Al o AN THE SAME  PATH.
35 PRINT'MMOVE UP THE SCREEN.  PRESS il o St SRR
THE SPACE BAR TOBOME THEM." 112 GOTO3E o
168 PRINT"IMFPRESS SPACE FOR MORE" ~
181 GETI1$:IFI$=""THEN1G1 Alien Attack
i@2 PRINT"IMHEM THEY GET MNEARR THETOP by Alan Webb
188 IF INT (U 18) =iy /10 THEN G
Ruler gyt o SuB 1000 : :
1 PAPER 1. IMK 7: BORDER 1: C© 17 F iy 7180 ¢ :INT 19180 THEW
i GO TO 2@
& PRINT _TRAB 18; "RULER™'‘‘“Can A8 GO TO 43l ’. A _
I L TR el e ST i
n ram for LI fartune? " " 55 i _wRND .
-1 Nowd i = = ra &
! ﬂrﬂg § . for more anzticuclions oF ang 2 EIE.IF ;pEd'ﬁlﬂr_Hv:ﬁlH"E‘b::B&mu
you attempt to rule a small country. Each hag Yy ‘53.-_.“. ot A B TS D N A En it and ou
year you will be asked to make several o ¢ IF TWREvs“i- THEN G0 YO @ LSve pegn gugcuted’TORD Lud
decisions which will influence your coun- y 18 CET i=8; LET (=8 LET cm=iB0 _;?%g;%id =INT L(icer el # IPD+IL E
try's economy. The idea of the game is to =2008: LET dacso Lef ices LET p 388 IF €sc)y" THEN PRINT “cor
build up as large a fortune as possible -TEEIL*E-FTEEE:IQTLE{EHEEE} ¢@B: LET r‘{“?;ﬂ.*?: 3! THEN PRINT “Press
while remaining popular. After nine years ‘BE'FRINT “ATATUS REPORT : YEAR < 1800 :
ificffice (if you get there), there wil be an W82 TN RS T B2 T s0r, g aact gov, Rladird ERSENS
election. You may stand in it if your score AR R R i iped. ik ‘EEE*—EEI tEEﬁUEE:EE'&-H&&'25?':}{5%““
pal"l'nﬂ'ﬁ it. There are full instructions in the -pégnggtitiEE il pﬁ‘i,‘:ﬁ:inﬁa g ?iﬁ?;$£ gg;ﬂtzl:ag:d;::l:;:_lrt-g}‘é:?
g . S ERINE TP lg032 aestroyaa v RERATUEEL ARCSISIRINET Yia:
The game includes no graphics and can, TR e b L L owned,ihe number ol Feople war)
if played skilfully, go on a long time. apyne 3280 Bikgen’ Lol acren of L 1R sgsual oS thea it - Minde your
- . e = 3 s =
Decisions to be made each year: i3 ni{BIN SP Par mcreligecn cei o 3Rodfilol 13e% ine’ eedeif 0z
The amount: of land to buy and to sell -'-'r"ﬂ-Et.- 148 "PReple 10 wour rave  TRIRE {0 0P, 07000 LD AREVeIFTT
® L] = r 5+ = 'r"i'lil"..i""‘“'ﬁ.'!'\- Fiomak IT
of corn to buy, sell and sow (the corn il B iana to satizuive: z  i878ifed buihe pepdisHzsieshe
not used is fed to the people). orn to sell- cs: INPUT “Corq, te” D2 AFIfSR [408% (IR S9o59 P~
Woe IMNEUT " o corn reices IfTrom A £ P e
The number of peopie: to work in the | $uefF, AUEELs (Ebert Trusy 36T EREET TR Bhan ¢ e
fields - Uit AN the army"‘pa I{«lau‘ru 'Ei-:g:‘ "._.T, , ERINT
’ Le Lo work on the ayxe- pa: Tneu SRR BRINT . DRIET & CPrais any
to work on the dyke (this determines ¢: ETNEUT cTaxes (3-3@30cR. o~ hay to pisv.t o L oo -
the amount of corn dEElil'ﬂ'jfEd b[f ”H.iinmrr Do you WaRT T3 anvad _-:.'-én E-L% . LS . 90 TD 1@
floods). o 8B 10, CSNAEL ERTN T ISRERasma)  TU Uil havelits ViPiiTgeneral"s
Ak id i hefts V@ made AN €rror”: GO TO 4@ LA S L e i e L ':“‘u’-
to guard the fields (preventing thefts) 5 MRVRL LSitabraes RET Goctenze | N 3aNToll SMRwpmlt: T TRETE
and o LBt cME=Ca® teotd Flecas i ppift DRSS woet
to recruit in the army. 83 LET kpad 40 You weni io spend onthe elec’
o § - | C71.8 RND CHd e ian carpalign imax.3000@F . THF
All the figures concerning the division of LET - wis- LINT I '“”t’”m‘flg-*‘“m* g’ IF me 20000 DR meim THEM
the pupu!'iétiiun are put bagl-: to zero each TURU 3T eet wrid TLETISUNET 1320 29%0ak ne
year. The taxes which may, in later stages (RND s P2 IAND ¢1088) ) 7 71881 . LET  SSBS Bres s 18 BEEP .5,38 BEE
of the game, exceed ten but are, at the TR ng BT tiiiwr ST MEE LE SR ReetE el Been 5 10, sEer
beginning, low to avoid revolutions. You aﬁﬁi ‘ﬁé:u ggé%ﬁfﬁzfﬁi:ﬁﬁf AR i T e R s 2e U8
have to decide whether to invade or i Egrlgc;E(;n%ﬁnhzlﬁdc:?-;p“ % _;gEBEEEEL‘}nE';F * 3 FLRSH 1*"'-"5"'1.-
whether to leave the country (if you do, you 20 IiETpc-tu':ﬁc'Hﬂ EmeIEE) e Bl s ine 1080 8 307
s : e THEN LET np=p-(INT | 1S8B® IF ar 50 THEN PRINT “CONGRF
Wi b given your 3Core). Pee iR R FRRA IR ppepeiant 1 BT RN vorests FBA'ALtRe 15 &
Two things that are not included in the FHDA 1 TcoP) + LRHD 188111 BEEF smEr  NEXT n- €LS i GO 1
. - : F MOP - s 2%
instructions are: if your popularity falls 136 LET B3y (((ccaweprieii-e A00T ThEN)nER0aV{24 0etes 150
below 30 percent, there is a risk of having FoPrL3300 THEN LETORZIT T WhetT 2388 PRINT "Ai 5oUr score waan’
a revolution and if the density is higher {35 EET dxasmr 1y (o 100)) thay gooo. Wou wece unabie 1o 3
tHan 300 people per acre, your harvest will ai's IRHESBO) 2 1) sur-2) - ikprEm) . IF 33 8 drctator ter ligs - uearsa’
. > Po 1@@ THEN LET po=108 et T Bonas o el ¥+
be reduced. {‘fﬂuzﬂl;gﬂ with a population of L3138 _IF RHD }&EFETI'ETH*:EﬁEEIIEET-L EE%EEEEF&#%E:E;:E;““ET ol
7,500 living on acres — that is, a LET cxc-INT (RMDsSOD@) ' 2 BT mamsne’ o
oy o373 O U o
Most of the things in this game depend fiéﬁ“ié?’ﬁ:&.fiﬁtﬁﬁglﬁy s RBEEIERINT “TRISTARERS Mavs g0
S AB8 IF mdlb THEN CLY - PRIMT "“VYa :
entirely on your decisions but a few have ur _bankcupt:  STOE Ruler
NEUT "Do jou _wani 1o Leave, '
L w of luck. E:ﬁau :h"ﬂ“-‘f!*:ct!“ﬂ SGET0" SRR AR AL OE TH YT by Christian Livingstone &
arvesi, ine war resu e election 186 SEE: .8, Piers Ludlow
resulls.
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COMPUTER ENTHUSIAST

REQUIRED

BY COMPUTERS OF WIGMORE STREET
New Home/Business Computer
Centre opening shortly in

WEST END

Must be familiar with current
computers eg, Sinclair, Sharp,
Atari etc
Previous Sales experience useful
Up to £6,000 for suitable applicant

Contact Michael Litvin on 486 0373

Guality Software from BRIDGE SOFTWARE

LYNCHMOB
TOF EXET BN TG FURAIN oo oo m st it syt sty £4.95
T8 T DO EOIC) i rerriin orivform it ettt ot e . DE.50
Hengman was never like this! A competitive game of skill and strategy for 2 to 8
players,. To make things falr, The compuler picks furna. H you're the lucky one,
you type in 8 word or phrase. Then the other players guess letters. And look oul it
they guass wrong, because then tha lynching begina! Great funl Educational oo!

EPHEMERIS
o I W TR RN e E6.90
TOr EX SPRCIUM [ FEKMBK) ..coisrisnismmmusnsininpininsississimestrimsisris £7.90
For everyona interested In astronomy. An observer's guide to the universe
{1975-2000). Tell EFHEMERIS your position, the date and time EPHEMERIS wili
tell you the positon of tha sun, moon and planets in the sky above you plus a
whole lol more astronomical information e.g. LST, phase, rise and set times eic,
[rise and sof times only In ZXB1 and 48K Spectrum versions). Resulls may be

printed out on ZX Printer. A trlumph of programming skill!

All inefushve prices. Sam promplly by 151 class mail
Full money-back gusranies, Send g.a.0. for furffer delails,

Dept. Pop, BRIDGE SOFTWARE, J6 Fernwood,
Marple Bridge, STOCKPORT, Ches. SK6 SBE

ridge==\
%n tuares

VSIS TSI IS S

_Cha @@@f@@@@
@@ﬁm@

Seawoll” = Al action Supergame

p periscope, find the convoy in your vicinity, sink what
you can, bul the desiroyer palrol knows you'lre there, so
dive deep and use your insiruments and sonar 10 &scape.

- For Spectrumonly - ¢ 9.50
Atari and Spectrum 16k
ADVENTURE GAMES E9.50 each

TOWER OF BRASHT : Release your companion from
the terrible Kharrs, a role playing game, | -7 players.

GHOST OF RADUN : Having discovered the treasure
can you escape from the forces of the supernaturcal ...

WIZZARD OF SHAM @ The wizzard of ihe temple must
be found, If you want 1o liVe ON .....cossssasansnnns

WAR GAMES £ 9.50 each

KIMNG ARTHUR : 6th Century England, become Arthur
and plan your siralegy lo overcome marauding Saxkons.

BATTLE OF THE BULGE : Ardennes, 1944 ., The
famous "Von Rundsiedi offensive . ..c e sssssnes

CHILDRENS GAMES £ 4.50 each

PETER RABBIT SERIES :
Feter Rabbit and the Magic carrol

MR

Please add 50p PLP for each erder

LYNTONIA HOUSE 7-9 PRAED ST LONDON W2
Telephone 01 402-7270. Telex 953471

AL LTSS LS LSS SIS,

NNUL RN SR R R AL R AR A R AR A VR RN

W

SOFTWARE LIBRARY

LIFE MEMBERSHIP £10
HIRE FEES £1 + 25p p&p
PER PROGRAM PER MONTH

ALL PROGRAMS INCLUDED IN
OUR LIBRARY WITH THE
MANUFACTURER'S PERMISSION!

We aim to be the biggest and best Software
Library service for the Dragon

Send membership fee for:

Membership Card, Regular Dragon
Fact Sheet, Software List and Order Form

SAE for details

DRAGON 32

- JOYSTICKS FOR DRAGON 32. Analogue

'maximum reliability-and ease of use — £7

MICROCARE

1 OAKWOOD ROAD, RODE HEATH, STOKE-ON-TRENT. Telephone: (09363) 5695

Type with fire button, attractively styled for
plus 50p p&p each.

DUST COVERS. Soft PVC with black piping
to protect your Dragon — £3.50 + 30p pé&p.

HI-RES GRAPHICS PLAN SHEET. Map out
your Hi-res graphic display for perfect results
on your Dragon — £2.90 + 50p pé&p.

SYSTEMS SAC. Foam lined nylon bag with
extra foam inserts. Strong carry handle/
shoulder strap. Transport your Dragon and
Accessories with full protection — £20 + £1

p&p.

MASTER PLUG. Compact 4-way multi-plug
complete with mains plug and 4 extension
plugs. Good value at £9.50 + £1 p&p.

POPULAR COMPUTING WEEKLY
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PROGRAMMING

Ticket
machine

Nick Godwin presenls a
program for issuing
computerised tickets.

One practical use to which the ZX81 with
printer attached can be put may be of
interest to organisers of local events. This
is the computerised ticket machine.

The program listed here.is for a very
simple general purpose ticket, and illus-
trates the principle. More complex and
versatile programs can fairly easily be
adapted from it to suit individual needs (for
example, the inclusion of a half-price
facility for children, etc).

The first part of the program sets up the
ticket. Enter the number of lines of text
required in the main body of the ticket.
Each line is centred when the ticket is
printed, so all it needs is for each line of
text to be entered, one by one.

Next, the computer asks for DATE?
which should be entered as you want it
displayed. Alternatively, if the date is not
applicable to the particular event, enler
newline. The same applies to TIME?

Finally, enter the price, in pounds. If the
amount is less than one, then the ticket will
display the price in pence (eg, for the
“Community Promotions"” example, | en-
tered 1.25, and for the "Borders Computer
Group” | entered 0.25; both events are
entirely imaginary, by the way).

After this, the computer displays the
cue: "OK?", and you should check the
display on the screen to make sure all is as
you want it to appear on the tickets. If not,
press "N" and Run again, otherwise any
other key is interpreted as Yes. From then
on every key depression will Lprint a ticket.
The tickets are numbered (if you want to
start at 100, change line 410).

Stop the program by pressing Break.
Print T will then display the total value of
tickets sold, so you can check the till. Print
N displays the last ticket number.

EYEHOUTH COHHUNITY PROHOT IOMS
PRESENTS
“NO HASSLES TN HURKUR"
A FRARCGE
BY NICHOLAS NOBODY
AT THE COMHUNITY CENTRE

] # L
SuNDAY STH DECENMBER T.o80 PH

- T e

EYEHOUTH COHMUNITY PROMOT IONS
PRESENTS
“"MO HASSLES IN HURKUR"
R FARCE
BY NICHOLAS NOBODY
AT THE COHHUMITY CEHTRE

L 2 ¥ ¥
SUNDRY  5TH DECEHMBER T-328 PH

— e v o i . S T . T ——

COHBPUTER FAIR
a8TH TO 27TH HOVEMBER
TOUN HALL , DUNS

COMPUTER FAIR
25TH TO 27TH NOUEHMBER
TOWH HALL , DUNS

E
-
-

= =25 PENCE

T S e S - — -

COHMPUTER FRIR
BSTH TOo 27TH HOUVEHMBER
TOUN HALL ; DUN3

L]
L]
&

. S S S SN NN NN N O R T e e e e e

S

13@

»

1 To L

AT B1,@;"LINE ";dJ
((3R-LEN X8)) /241
TO_) =x%

1,@8; "DATE? “

833555

hgaes
e

5

REEH 35

Hﬂg
e

D ~J o O e
HOTZEID
ZHIMD

HTIH
5333903
M =K

R e
i L

J,8;D8;
aﬁithHET“
EN_X8 TO ) =X8$

ﬂf‘ E e
.ﬁ;‘P ICE?T
- AMD P3=1) +STRS
330 IF LEM P83>2 THEM IF Ps(LEMN
PE-1)=t. " THEN LeT P -Pt+":"
4@ _1F PEi1) ="8" THEN LET Ps=Ps
i
=@ IF P$il)="." THEM LET Ps=Ps

[ I
360 LET Pe=P&+ (" PEHNCE" AND P«1

SOonLSSHeS
3%

o
g

ﬂgEEHHHHHﬂH
s

25

: AR |

?il
o333

A78 PRINT AT 28J+2,.31-LEN P8 ;P
L]

3 PRINT AT 21.,8; “0K?

389 POkE 18557, 288

¢n= IF INKEYS="N" THEN RUN
138 LET V23

- ]

4390 PR AT 21,8; "READY"
440 P E AE4

i41 POKE 16437 ,a35%

445 CLS

450 FOR J=1l TO L

4AB0 PRINT As (J)

470 PRINT

480 NEXT J s,
gﬁ: PRIMT TRAB 14;"3 @& &

1@ PRINT AT 18,0;0%
508 EHIHT
528 LET Yoy
‘-

BS@ PRINT M;TAB 31-LEN PS;:P8
s g copy

B PR RN 4T v e e v i o e i et

- - .
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DEATH’S HEAD HOLE

You'll almost believe it’s true!
Courage, skill, and split-second decisions will see
you through, as your newly-formed rescue team
battles to save three frightened potholers, trapped in
the blackness of Death's Head Hole.

There are hours of nail-biting excitement in this new
brand of adventure for the Dragon 32 and BBC
Model B, written with the help of cave rescue
experts. After this, other adventures will just be
games.

Only £5.45 by return of post from:

WORDS AND PICTURES
7 Hawthorn Crescent, Burton-on-Trent

DRAGON 32 SOFTWARE

EDITOR/ASSEMBLER + MONITOR swoap down firing ‘stings’ Al three gamas
Asssmblar functions include ORG, FCB, FDB anly 06 95

A COMPUTER
FOR THE NEW YEAR

WE STOCK SHARP, GENIE, COLOUR GENIE
VIC20 AND DRAGON COMPUTERS

We have a good range of software for home
entertainment, business and education, and
accessories for the computers as well.

For helpful and friendly service, Iry:
14 Edward Street
weryman Westbury, Wilts
BA13 3BD
computers Tel: (0373) 864644

STOCKISTS OF ZX81, SPECTRUM
VIC AND ATARI COMPUTERS — AND

FCC, EOU, RMB and Hex or Decimal addition
sublraction. The ASSEMBLER is of the Two
pass Global type. Monilor confains uaelul
routings enabling the user io write and run
machine code programs, Supplied on cassel-
e + user manual E37 65

0.G.T1

Containg five super gamas. OTHELLO
BREAKOQUT, AWARI, MODONLANDER and
HAFFLES

Fascinaling entertsinment for all the family,
Only £5.75

D.6.T.4 Micode

PTERODACTYL. Destroy @l he Eggs batane
ihey haich, Beat ofl The allacking

+  PTERODACTYLS.

TORPEDD RUN. Similar fo the ARCADE
virsion, 30 pérspeclive. Ships further away
give highar points

HORMETS. Very fast game. Kill the HORNETS

DISASSEMELER

The ideal fool to kave amound. Disassambip
the BASIC 1o sep how it works, Make use of
subrowlines, elc

Supplied on cassetls  £11.85

0.6.T.2

M/Code pames. SMAKES. Kil fhem Dbelorg
they lall you. Up to 12 gant snakes al one
Lima

LANDER. Land vour crafl on e Lonar
suripe

INVADERS. 35 Inwvaders, maolher ship, 3
defendans, B skall (gvels, AN three games i
HE-REE + sound. £5.595

GHESS M/Code

B Gefaciable lsvels of play

Hi-Resohiion display of board and pieces
Cursar conbod ‘move’ salsclion

Specilice piwcas may be 58t up 10 s0hve chess
probiems

DRAGON BYTE

51a QUEEN STREET
MORLEY
Tel: 522690

Home Computers,

Software, Board Games
Mon—Sat 11 am—5 pm

OTHERS AS WE CAN GET THEM
*

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

w

BOARD GAMES GALORE INCLUDING
'‘DUNGEONS AND DRAGONS'

For mang infarmaion end calis
ef mail onder, i
KEITH NATHAN
or DAVID TOWN 524543
after T pm

in MORLEY 1o Serve

as iney emerge, bul beware when angy they Supplied on cassetie + Insfructions. £7.95
ALL DRDERS INCLUSIVE. SAMIE DAY DESPATCH, SEND 5.AE, FOR LIST
J. MORRISON (MICROS), 2 GLENGDALE STREET, LEEDS LS6 8Jd
Callers welcome please phone (0532) 480987

._!IIII'I'IIIIIIHIHIIIHIIIIllllIIllilIIHIHIIIlllllllilllllllllllllllHIllllll"IIllllL

SPECTRUM =+ DRAGON =~ ZX81 (16k)
New for 1983
VOCAB FRENCH and VOCAB GERMAN

A vocabulary of the useful 700 words, from word
frequency lists, to put the needed words into your
“memory”

State machine and FRENCH or GERMAN together
with cheque for £5.00 to cover p&p, to.. ..

BOND SYSTEMS

15 BELMONT ROAD, HARROGATE
NORTH YORKSHIRE HG2 OLR

T L T e
IlillIIIII“IIHHIIHIII1IIIIIIIIIIIIIIIIIIIHI“IH“IIIIIIIIIHIIIHIIIIIIIIlIIIIIIIl-I||“lllll!lll§

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 coslt of a single
game) brings you the Software Lending Library
membership kit including catalogue, news letter and
free hire of 1st programme/game.

All programs available with manufacturers full per-
mission.

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

AT LAST!

£5.50
BY POPULAR DEMAND \r=>#

It's been in the PCW top ten for weeks. Now everyone has
the opportunity of owning this fantastic new piece of video
action software for the 16K ZX81. Make no mistake, you
won't have to use your imagination on this one! It's the most
faithful simulation of the aresde game SCRAMHBLE available.
It contpins all the phases ond adversaries of the real thing.
And rockets do nol look like alphebetic characters!

Beware Imitations!

Available from Buffer Miecro, Streatham; Microware, Lejcester;
Micro Marketing, selected Spectrum deslers and by post [rom:

Colourmatic Computing
40 Longlellow Hoad,
Coventry, C¥Y2 5HB

Stop Press! Colourmatic is
, - - ready for the ZX Mierodrive!
the AR T Coming soon, Microdrive based
Ga“n' Ei Dungeon Adventure. Real time
hi-res graphies, talk to your
e adversaries, run away a lot from
. o e unspeakably nasty monsters. A
surprise guaranteed in every

v Golovimalic

room you enler. (Pleasant surprises

not guaranieed!)
100K of sheer lerror.

Also coming soon, Spectrum Forth
and lots more arcade action!

Programmers!

We offer only the very best In
royalties for the very besi in real
time software. Send us a samplé
of your work. ZX81, Spectrum,
Oric, Lynx, BBC, Atom, etc.

POPULAR COMPUTING WEEKLY
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BBC & EDUCATION

Shall | buy
or rent it?

Dan Mitchell presents a
financial decision-maker
for the BBC model A or B.

This program, for the BBC Model A or B,
helps you to make decisions like “'should |
buy a £400 video to save the rental
charges of £180 a year?"”

The first information required by the
program is Initial Investment, ie the cost of
the item being bought. Then you have to
input the amount of time, in years, you
think the product will last — for a video 2/3
years is enough, for other investments 5/7
years is a reasonable life expectancy.

Next, you must input the savings that
accrue from the initial investment, ie
buying a £400 video will save you £180 a
year rental charges for the three-year life
of the machine.

Finally, you should input what accoun-
tants term the “interest rate”. This is
based largely on the rate of inflation and
takes account of the devaluation of your
money, in real terms, over the years. A
figure of around B-10 percent would be
reasonably accurate at the moment.

The program will now run, producing
three columns of data. Column one shows
the savings for each year, while column
two balances the cumulalive savings
against the initial investment — when the
sign in this column changes from negative
to positive your investment has “‘broken-
The third column needs a full explana-
tion. Basically, money saved in future

is not worth as much as money now
— inflation takes its tolll The program
calculates, or “'discounts”, fulure savings,
giving its value in today's money.

The total discounted cash savings are
then subtracted from the initial investment,
The remaining sum is called the “Nett
present value" of the investment at the
interest rate originally chosen. A positive
NPV means a good investment, a negative
NPV should be avoided.

A further figure of particular interest to
economists is the interest rate at which the
investment gives a NPV = 0, this is the
investment's "internal rate of return” — a
measure of how good an investment is —
and can be used to compare a number of
roughly similar projects.

The program was written avoiding com-
mands special to the BBC microcomputer

=

and should thus be easily transferrable to
other machines. A limited amount of error-
trapping has been incorporated, but this
could be extended if desired.

Program notes

Lines 70-220 accept tha input data and perform a
minimum level of validity checks.

Lines 270-380 calculate the Nel! Prasen! Valve of the
investment, for the period staled and at the inleres!
(discount) rate salected at the inpul slage.

Line 410 prints the project's INTERNAL RATE OF

RETURN, but only when a repealed recalculation of
the NPV gives a figure within £1 of zero.

Lines 420 and 430 and lines 470 and 480 set the
interest rate on the first NPV recalculation to an
artificially high/low value,

Line 440 or 450 calculates a new interast rate on the
second and all subsequent NPV recalculations.

Lines 490-51Q slore in a temporary variable T the
previously used interest rate; sel a new rale based on
the difference between the previous two rates; and
direct the program to recalculate the next NPV,

Lines 520-540 print the table of results to screen or
printer, at the interest rate initially input.

Lines 570-860 trap certain errors dus o faulty data,

s

CLE'MODE 7
ON ERROR GOTO 378

PRINT ‘PRINT

24885885

:PRINT'GOTO 79
@ P=Q-F
180
118 IF M¢1 THEN PRINT"
PRINT 'GOTO 182
120 IF M>20 THEW PRINT"
11" PRINT GOTD 188
138 HsIHNTIH2
148 PRINT
198 FOR I=l TO W

178 INPUT MCID
189-1F
PRINT'GOTO 160
198 NEXT I
282 PRINT
212 INPUT

" 'PRINT!
248

GOTO 218

PRINT

Cw@: il

Re{ RA+100 )-189
Y= PE=P

FOR I=i TO N
R( 1 »mR~]
SCIMMC] X ROTD

§3333d

-
a

W30 T 3

NEXT I

$383884

392 C=C+]
420 IF C=]1 PRINT:PRINT

IF PV¢-1
GOTO 498
R1=RAX10@ GOTO 490
R1=RA-18/GOTO 498
T=RA: RA=R]

PRINT
Jie
s2e

GOTO 27e

M ]
RETURN
CLS PRINT 'PRINT

PRINT : PRINT
PRINT™
PRINT : PRINT
PRINT : PRINT
640

652
670 EMND

JXKEY® SAVE"DCF"IMIM
>

REM INVESTMEMT DECISION-MRKER
REM c. 1988 D.MITCHELL

CIMMC282:DIM R{202:DIM S(20)

INPUT "INITIAL INVESTHENT "P

IF P{=@ THEN PRINT " || INCORRECT INVESTMENT (1"

INPUT "LIFE OF PROJECT IM YEPRS " N

|1 LIFE GREATER THANM 20 YRS.

168 PRINT “INPUT YERR ", I1:"
MCIX@ THEN PRINT *

“INFUT INTEREST RATE %X ".RA
228 IF RA<E THEN PRINT " || HEGATIVE INTEREST RATE |
CLE ' PRINT {PRINT (PRINT 'PRINT

PRINT "INTEREST RATE IN THIS D.C.F.IS "/RA;"RK"

SCImCINTCEC I JX100+.5))-108

PB=( INTCCPB+MC 1 ) )E1884.3 ) 3188
IF C=R THEN GOSUBZZ29

Pifed [NTCC P&V OX18@+. 5207188
IF C=Q THEN PRIMT ' PRINT
£ "iPV'PRINT TRB{Z2S ) "TEkxeiniex"

423 IF C{3 THEN IF ABS(PY){m]l THEHW END
4190 IF RBS(PY X =] THEW FRINT "INTERMAL RATE OF RETURM
m "JCINTCRAXIBONS. 3227100 "X" (PRINT TRB{Z0 ) " XEEXREEEXX

IF PY 2>1 AHD Cx2 THEN GOTO 470
IF PV <=1 AND C<Z THEN GOTD 4890
IF PVY>1 THEN RI=sR1+ABSCC(R1-T 3722
THEN Rl=R1-ABSI(R1-T)”22

IF RAC=@ THEN PRINT “NO POSITIVE RATE OF RETURNY.
TABCZ3 2 "KAFEELEXEX"  END

IF ¥=2 THEN PRINT'PRINT TRB(2)
143 "NET. SAVCE )" | TABC27 31 "D, C.F.C£)"
IF X=@ THEN PRINT TRBC4)"._ 2

PRINT MCIJ.PBUTRB(ZT 21SCI 2

FRINT " EEAX R R0 O e A
FRINT " o o o O o O e e e -

DATA BEIWG EMTERED IS FAULTY"
TRBL 122 "IN S0OME WRY"™

PRINT " AR R XN AN AER IR A LT AR LN AR A EEX RN "
PRINT " o d00 i s oo ook ook o
PRINT :PRINT | PRINT TRBCT );"PLERSE RE-RUN FROGRAM"

LIFE LESS THRAH 1 YERR I|"°*

INCOME" )
{! INCOME IS MEGATIVE !!|*

"HETT PRESENT VALUE IE& =

"SAVINGST £2°) TRBL
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SPECTRUM

Whirligigs
and whorls

John Dunford presenis three
simple routines to mimic the
effects of a spirograph.

Most people will be familiar with the
famous Spirograph and the patterns that
can be formed with it. This program follows
exactly the same principle.

Program one produces a simple exam-
ple of how the Spirograph technique is
used. You can experiment by changing the
number in line 30. Each number will result
in a slightly different patiern.

Program two, and its variants, go one
step further to produce a more compli-
cated pattern. By changing line 10 in
program two, to give different boundaries
and steps, other interesting patterns can
be formed. Try this for example:

10 FORn=.1 TO .9 STEP .2

|

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

MNow type in:
10 FORNn=1T0 -9 STEP -2
20 LET a=nPI
30 READ Z: INK Z
170 NEXT n
180 DATA 53,421 Program Two u =
The program has been laid out so that | Thi® is the basic program .
the individual drawing steps can be clearly -
identified. rogram
For something completely different, type ) Three
in program three and run. Now change line :
80 to read: 5
80 FORn=167 TO @ STEP —16 i@l < .
._. 1_I.
- Ll-r’l -2
TH 1@ FOR n=0 TO 174
Program One Eg ;EETEiEé?EEEEI 20 PLOT n,®d: PLOT n.17S8
80 DRAW 589,.86,.a 4@ FOR n=9 TO 174
70 DRAW -120,-02.a S PLOT @,n: PLOT i75.,n
82 DRAW 12, -22,32 e I e ana
2@ CRAL -33 28,2 as=
1200 DRAW w2,-120,a 8@ FOR n=167 TO @ STEP -8
11@ DRAW Z2,120.3a 132 LET aca+8
120 ORAL -8B, -B6,a PLOT ©,n: DRAW &.,-n
1230 DRAL 120,32, 3 11@ DRAY n.a
140 DRAW -126.32.a 120 DRAW -a,n
15@¢ DRALW 2B, -688,a i@ DRAW -n, -a
160 DRAW -22,120,2 14@ NEXT n
sne@ltd Lhis 5 Lhe nore
comp | CAted PALIETN
1@ FOR n=68 TO i73 STEP A5
20 RERAD z: INK Z This is
30 PLOT n,408 with
58 SRAY §0.87.55%0
- : A y=— = :
& s -
8@ DRAW S&,-87,-PI- 2 changed
82 DRAW -&8.,@, -PI
180 NEXT n
112 DATA 1.2.98,4,4,2,2,1
.‘1- ‘l1. TSN |
Zet s
24 POPULAR COMPUTING WEEKLY
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f DRAGON

5,

Dictionary

MODULE 3: Lines 2000-2210

The purpose of this module is to display
the dictionary of characters page by page
and o move a cursor around the page
allowing the user to specify characters for
a number of simple operations.
Commentary

2060 The fairly involved figures which are
to be included in the string to be Drawn
simply specify that each character to be
drawn will be placed 32 pixels to the right
of the last, or at the start of the screen and
45 pixels down if the end of a line has been
reached. This allows for the full 32+32 grid
on which the character was designed plus
room for a moving cursor.

2080 While the variable S records the
absolute position of the character currently
pointed to within the dictionary, S1 is used
to indicate the position of the cursor on the
screen.

2100-2130 A flashing cursor routine
which uses the value of the loop variable |
to set the colour with which the cursor is
Drawn and thus needs only the one line to
Draw and reDraw to invisibility.

2150 The cursor move line, based on the
left and right arrowed keys.

2160 Input of D" will result in the deletion
of the character to which the cursor is
pointing from the dictionary.

2170 Input of “C" adds the character to
which the cursor is pointing to the current
character set.

2180-2190 The up and down arrows are
used to move to the previous or following
page of the dictionary.

2200 Input of "'Q" returns program execu-
tion ot the menu,

Testing

Since no characters have yet been loaded
from tape, it is difficult to test this module
but since there are almost bound to be
errors in entering it we shall adopt the
temporary expedient of entering some
simple specimen characters with the fol-
lowing line:

8888 LETDS = "BM + 1, + 0;R0;":FORH'

= 0 TO 7.LET E$ = ":FOR | = 0 TO
13:LETE$ = E$ + DS:LETDIS(H » 14 + [)
= ES:NEXT I:NEXT H:.LET DI = 110
This line, provided that the program has
been initialised, can be called in direct
mode or even called as a subroutine from
the initialisation module and will load the
dictionary with 112 characters which are
actually sets of 14 lines of increasing
length traversing the 32«32 pixel space
diagonally from the top left corner.

Having run line 8888, calling up this
module should display the first page of the
dictionary and allow the full range of
functions specified in the commentary.
MODULE 4: Lines 2500-2590

Having begun to build up a character set

The Working Dragon 32, by David Lawrence,
costs £5.95 and is available from Sunshine
Books Ltd., Hobhouse Court, 19 Whitcomb
Sirest, London WC2 7HF.

from the main dictionary, this module
allows the user to display the current

‘state of the character set.

Commentary

2580 Input of 'D” while the character set
is being displayed will result in the charac-
ler set being deleted. Note that this is

achieved simply by setting Cl to zero —
there is no need to physically wipe out the
character sel. Pressing any key other than
“D" will retun to the menu.

Testing

You should now be able to create a
character set from the main dictionary and
display that character set. |

Module 3
saea
zale
2028
2Bz
2040
2858
ZBen
‘:").I_,IIJ
2078 HEXT I

LET S=@
FOR I=5 TO S+31

2198 FOR°
2118 DREAW
CS5178020+80+",

=1 TO &

2138 NEXT 1
21482 GOTD 2835

S1=51~( S1<0 +( §1¥31
2168 IF T#="D"

2170 IF T&="C"

2188
GOTO
2138
GOTO
2288
2218

2a48

248
I.F T5="E"
GOTO 2856

Module 4

2588
2518
2528
2530
2348

2558
+STREL I2KINTC I-80 0+"

2568 NEXT 1

FOR I=8 TO CI

2588 IF Ts="D"
2598 RETURN

REMEREEEER R Rk
REM DISPLAY DICTIOMARY
FEMEFFEEEFEXFFERFXEREEFFERH

FMODE 4.1:PCLS:SCREEN 1.8

DEAW "BM"+STR®. 324 [-S)=8XINTCC I-S )-8
"H+ETRECGSKINTCL =S 0780 0+"

2088 LET S1=5-32%INT(S-32)
2090 LET TH=IMKEYS®:IF T®<>"" THEM GOTO 2158

"CULESTRSC T O+
"+STRECASKINTCE1 78 0+48 )+ " JE3F3"
2128 FOR J=1 TOD 25:HEXT J

2158 LET 51=51 ~( THR=CHR®%L 5' 22 TH=CHRSC D ) LET

THEM FOR I=S+81 TO DI-1:LET
DISC I )=DI& I+1 2:NEXT I:LET DI=DI-1:G0 TO 2048
THEH IF CI<=48 THEM LET CHAR%
(CID=DIH(S+S1 3:LET CI=CI+1

IF T$=CHRS( 18> THEN LET Z=%5-

IF T$=CHR$CS4 ) THEN LET S=S+32%(S331):
THEM RETURN

REMEXFREFER RO LXK
REM DISPLAY CHARACTER SET
REMFFXXEEXRX AR RLXXRELLEEK
PMODE 4,1:PCLS:SCREEN 1.8

DRAW "BM"+STR®C I2%C [-BRINT(I/8220+", "
i "+CHARS( I >

2570 LET Te=INKEYS®:IF T#%="" THEM GDTO 2570
THEN LET CI=@

P"+DIKCI D

BM"+STR&( 32¥C S1-8¥INT

32¥(S<1280:
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CLASSIFIED

EASIREADER
The Greatast Programming Ald
Bince Fingers

Cut down program eniry time

kistings, printouts. and most books

lar-p0iing lings

e g T

price of £12.589 (plus £1.25 php)

Waar, NE3D SRT,

Minimise Bugs by Minimising Entry Errors

The EASIREADER i= an stirachive, high-
quality aGrylic plastic stand cdessgned D &d
ihe manial entry of programs irem magaong

99 percsnl of bugs in programs copled from
prinioud listings are the result ol éntry ermors
The EASIREADER holds ihe copy 1 2 com-
farable angle, avoiding strain, and a spacial-
ly-designed cursor runs down the program 1o
priven) skipping between complax and Simi-

i efectively kpeps a ‘finger’ on youwr cument
line, especially uielul for Twio-handed
keyboard anirias and for use with Sinclalr

Available now only from BLGBEAR (Patent
Pending Mo, B232718) 81 an introdUciony

Sond chegua/PD or SAE for luriher details
lo: BUGBEAR, Depl. W, Micholson Bulid-
Ings, Templetown, South Bhields, Tyne and

Tal: Chris Gurney, Dave 'Walsh
av Figyd Peberson
Tel: 01-969 4658 or send SAE

or chagues PO (add 15% VAT)
and £5 for p+p

COMMODORE 64 £264 (excl VAT)

Image Sclence Micro Compulers Lid
189 Freston Road, London W10 6TH

Semi-display

- £5 per single cc

Trade lineage — 20p per word

Private lineage — 10p per word

New book for Spectrum
THE WORKING

SPECTRUM

DAVID LAWRENCE

Published in association with
Popular Computing Waekiy.

228 pages Over 150 subroutines
and programs.

Send cheques/postal orders, for
£5.95, to The Working Spectrum,
Sunshine Books Ltd., Hobhouse
Court, 19 Whitcomb Street, Lon-
don WC2 THF

We can normally deliver in four to
five days.

Rasbumn Rigg.
Scotland. 0506 36132,

ZXB1 AND SPECTRUM CONSOLE
Hiavy duly, black or while rigid plastic. Size
30" « 17" Spaces for computer, prinfer,
cassiile rocorder, Fam pack, power pack
cassefles, plus extra space for fulure ad-ons.
ALL CABLES HIDDEN, Send £11 which
incluges PEP (state black or white). Daelrvery
by return. Trade engulres walcoma, KMAT, 2
Livingsion, ‘Wesi Lothisn,

Write to S. N. Tomanak,

Vic20 OWNERS GROUP

Includes Program Swap Service,
Software Library and much more

21 Chanceley Way, Silverdale,

DRAGON 32 SOFTWARE

— THE BEST VALUE ON THE MARKET —
LIVE AND LEARN [NEWI): 8 enormous
educational programs for older children and
adufts. Over 90K of instructions and quizzes
on roo enimats, British 1owns, desent surviv-
gl music making and inchuding & high
rnuﬂununpampmn fuaboerial

FAMILY PROGRAME: 2 full-length ongnal
gamps, utilities and education programs o
test your general knowlsdge, momaory, resc-
lions, cunming, mental arithmetic, musical
knowledge, dexterity and maorn

FUN AND GAMES: 10 oxciting games [of
young and oMl, Bnjie players o QIOURS.
Inclsdes Moughls, Brain, Gokd, ARagrams,
Snap, Dice, Donkey. Circles, Arist and
Musical

£6 per cassetie; £10 for twe; £14 for Ihree

GEMEROUS DEALER DSCOUNTS
Send chagque PO io Shards Software
10 Park Vale Court, Vine Way, Brentwood

APPLE
Price £1 plus SAE

TRUM and YIG20

BEXHILL-DN-SEA, EAST SUSSEX

DA D. GRAHAM, 17 HASTINGS ROAD

A 1w casseties-lor ZXE1, and will punghase
soffware for above machines, plus SPEC-

ORIC 1
CASSETTE LEADS

WITH MOTOR CONTROL
DiIN to DIN or
DIM o JACKS

£2.50

Cirhars 0
Clares, 222 Townfields Rond,
Winshord, Chashina CWT 44X

Tal: Winslord 51374

WORKING OR NOT

Still under guarantea ...

Working & good condition ..

Not working, ..

Wiorking 16K RAM pmﬂ-. i
Cheque by refunm a.f,rxlsr

26a Bradiord Streat
Shifnal, Shropahire

WANTED — USED ZX81's

£25

. E20

£10
E10

Tellord Elecronlcs & Computing

MNottingham Essex CM14 UR
SOFTMART
Up to 50 percenl off current price paid lor MONSTER EEEW%EE“ELUB
software In perfect original condition with full WDPH\‘A llrru
documantatagn Send for spring catalogue of T uﬂlmnas.sumlﬂ
USED SOFTWARE lor VIDED GEMIE and WqFD;ttv}ﬂHE

Al impes used with [ha
hanufaciures's parmission
SAE lor datalls
Monster Software Club
32 Lennox Drive, Lupset Park
Wakefield, West Yorks,

ALL MICRO OWNERS — filter your
power supply, and avoid glilches, Filter
fitted In o minutes. Complete with
instructions. £4.50. M. Lamb, 6 Park
Street, Scarborough.

SWAP YOUR UNWANTED SOFT-
WARE via Software Exchange Club
SAE lor details. UKSEC, 15 Tunwell
Graave, Shaffield 55 9GB,

DRAGON 32?7 The Scottish Dragon
Club welcomes new members. Send
£8 for membership card, free games
tape, newsletter, atc., to The Scottish
Dragon Club, TF, 1 Walker Streel,
Edinburgh.

JUPITER ACE SOFTWARE on cas-
selte. Breakoul: £3.85; Lile: £2.95;
Sketchpad (including save and load);
£1.95; Mastermind: £2.95. Adam Hink-
ly, 5 Greenfield Link, Coulsdon, Surrey.
VIC20, BEELINES VIC SIX gamas
casselte, volume one required. Tel:
06832-690 157 (avenings)

Melbourne House
software for the

48K SPECTRUM

Y

The HOBBIT for tha 4BK
Spectrum with 16 page full
colour booklet and Hobbit book
now available only £14.95.
Orders to Melbourna House,
131 Tratalgar Road,
London SE10.

Or call our 24-hour
ansaphone lor Access m
orders (01) 858 7397

ZX PRINTER
PROBLEMS SOLVED

Fit a pracision aluminium spool and
usa paper o last inch without
jamming.

E4 inclusive, p&p Included
SADLERS DEVELOPMENTS,
SADLERS, VICARAGE LANE, SEND,
NR. WOKING, SURREY

ZXB1 High Res Graphics Unit
E32 (excl. VAT)

Tal; William Haynes 01-269 0819
Tooks for Living
Motting Dale Technology Cantre
181 Freston Road, London W10 6TH
cheque PO (add 15% VAT)
pluis T5p p+p

BROKEN YOUR TV COMPUTER
JOYSTICK?
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SPEETHIJM TAPE HEADER READ-
ER. Reads the Iinformation normally
hidden in the lape header, eg, type of
programme, start line number, code
block address, length, etc. Printout/
stroke timing facility makes it deal for
cataloguing your programs. 16/48K
casseite — by return of post. Only
£285 + 55p p&p. W. Bumns, 36
Lunchcombe Hoad, Upper Shirley,
Southampton.

PET CASSETTES. "Business Monay
Manager”, “Home Money Manager”' +
“Interest”, £4.25 each or 3 for E10
Limited ofter. AP & P, Poplar Mills,
Poplar Road, Shipley, West Yorkshire.

PERSOMNAL COMPUTERS bought for
cash. Morgan Camera Co, 160 Tol-
tenham Court Road, London. W1. Tel:
01-388 2562.

EXCHANGE any software. Send sae
to Mavac, 101A Underdale Road,
Shrawsbury, Shropshira,

Four top pemes on one cassefe for £4.48.
Laserchase and Kong's Revenge for the
16K IX Specirum,
Robot Control (16K) and Allen Attack (1K)
for the FXB1,

Ordar now Irom Popuelar Gomputing
Weekly, Hobhouse Court, 15 Whitcomb
Etreel, London WC2Z THF.

We can normally deliver in four ip five days

Tl
CASSETTE LEADS

£6.95
INCLUDING POST
AND PACKING

mw Tel: Wiiglord 51374

SOFTWARE AUTHORS

We are o company specealising in (he pubieca-
fion ol educational soffware for computer-
assisied lsarning i schoods, collepes and (he
Fadsrie

if you have wiitien programs, or have ideas
thal you would lke to see developad, we
woull be very happy 1o hear from you. We
can ofier exframely affractive rovalties and
condiions, and the assurance that you will be
dealing with proféssignal educational special-
kstg

il you would like further dotails, plaase wrile
1o oir Software Development Direcior

GARLAND COMPUTING
35 Dean Hill, Plymouth, PL8
9AF

MHATHOMAL INDEPENDEMT DRAGON
USER GROUP

Due 'to the delay in the formation of ihe

Dragon Dasta Club we have formed the
Dragons Den,

Discounts, newsletler and much, much

more. For membership detals telephong

(582 5701 25 after 4 .30 pm of weakends

ASTROLOGICAL CHARTS wilh
aspects drawn in high resolution on
Spectrum 48K, hard copy on lo printer.
SAE details: Derek Longe, Manor
Closa, High Street, Thornborough,
Bucks MK18 2DF.

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

CIBACHROME PHOTOGRAPHIC
COLOUR PRINTING CONTROL
PROGRAM for Spectrum 48K, axpo-
sura and filtration calculated, axposure
and process timings, adaplable lo
othar processes. SAE details: Darak
Longe, Manor Close, High Street,
Thormborough, Bucks MK 18 2DF.

VIC20 siill under guarantee, cassette
unit, £64 of soltware, Including Gorf,
£180 ono. Tel: East Kilbride 41010.
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ZX81 MUSIC, no add-ons needed, 20
notes can be recorded on tape. Send
£5.50 to Stephan Newton, 5 Freegrove
Road, Holloway, London N7 SJN.

64K SPECTRUM ADVENTURE — lits
ima 16K Spectrum in four parts. Fight
trolls, wilches, madmen in over 150
locations. Plus spectacular Missile
Command with machine sound. Both
for £5. Mark Aldrich, 57 Everard Ave-
nue, Bradway, Sheffield.

DRAGON ACCOUNTING SYSTEM,
includes trial balance, personal and
loan account, accounl code anguiry
(maximum 300 accounts), elc. Only £4
from Nigel Bradder, 72 Berry Hill Lana,
Mansfigld, Notts,

DUST COVERS available for any com-
puler, printer, etc. BBC, TI, Epson,
£3.95; ., Atari, Vic20, £2.95;
Sharp MZ-80A-K, £4.95. For others
please phone or write to Sherbome
Designs, Victory House, BA The Rank,
North Bradley, Trowbridge, Wilts. Tal:
02214 4425, Also made-l0-measura
sarvice. Dealer enquiries welcome. Ac-
cess and Barclaycard,

RACING ZXB1 16K, Every year astute
professionals profit by backing horses
in a scientific manner. You can do the
same using Operation Punter, the
complete forecasting system. Compra-
hensive instructions included with lape,
£4.95. Chequa/PO to Colin Campbell,
138A Strathmore Drive, Comnilon, Stirl-
ing, Scotland.

SWAP Pirate Cove for Voodoo Castle,
or Mission Impossible. Also casseties
£5.50 each. Tel: Leeds 589465.

BATTLE IT OUT ON THE BBC! Trek,
Gobbler, Battie of Britain! All on one
cassalia, for only £4 (+ 50p p&p).
EXCELLENT ROYALTIES paid for
well-written 3.5K Vic and Commodore
&4 programs. Send S.A.E. and casset-
te to: 5. Howard, 53 Valley View Road,
Rochester, Kent ME1 3NY.

MONSTER MAZE cassetle for 16K
Sinclair ZX81, £2.99. Cheques to B
McCulloch Software, Freepost, Wel-
lingborough, Northants NN8 TBR.

Spectrums for sale

48K SPECTRUM + £30 software and
books. £170 ono. Tel: 061-794 1696,

SPECTRUM Memory Upgrade for
issue 1, 32K unwanted gift. £20. Tal:
0823 73507

ZX SPECTRUM 48K, brand new, in-
cludes tape recorder, many maga-
zines. E150. Ashiford, Kenl 0233
37283

48K SPECTRUM, £20 software. £160
ono. Tel; (0329) 664200.

SPECTRUM 48K + sound board +
joystick. £80 software. £210 ono. Tal:
0206 330932

48K SPECTRUM, brand new. £165 +
books + programs. Will agree price. Mr
Cumiifie. Tel: Manchester 061-445
4732,

SPECTRUM 48K £175, Sinclair chess,
Inca Curse, Flight simulation and
Space Raiders and others. ZX81 and
Vic programs. All Acorn software.
Games. Contact John Abell. Tel:
(0:332) 558233 after 4.30 pm.

48K SPECTRUM + soundboard and
joystick + leads + about £70 soltware.

£210 ono. Tel: (0206) 330932

VIC SOFTWARE: superb graphics/
colour/sound., Gas-Light, Apple-
Cropper, Pea-Picker, +3K, £3.50; Pati-
ence +3K over, full graphics (cards);
Jupiter Defender, machine to +3K,
£3.50. Superb throughout. Many mara,
low prices. Pleasure guaranteed. 50%
royalties, Trade welcome. SAE: C. P.
White (Services), 76 Uxbridge Road,
Hanwell, London W7 35U.

BBC/SEIKOSHA GP-100 SCREEN
DUMP, super program 1o dump your
soreen contents in Mode 4. Cassette
with instructions £4.99 including P&P.
Hole, 10 Elizabeth Way, Stowmarkst,
Suffolk IP14 5AX.

FROM OLD KENT ROAD TO
MAYFAIR. The famous board game
for the BBC Micro (32K), short and
standard game options, Gamesave
facility, up 1o six players including the
computer who will consider deals and
offer exchanges, £6. | A.S. Soltware,
Dapl. PCW, 31A Hillfield Drive, Hes-
wall, Merseyside.

SPECTRUM GRAPH PLOTTER.
Draws pig-charis, bar-chars, line plots
and scatter diagrams. Fits 16K. Tape
of five routines and five demonstra-
tions, including instructions, for £5, or
sae lor details. TopGraph Software,
106 Blundell Road, Luton, Bedford-
shire LLI3 15P.

TRS 80 MODEL |, Level 1| 168K, VDU,
cassette, lower case mod, software,

elc. Offars. Also Epson MX70 Printar, |

with interface 1o TRS80, £220, Tal:
Windsor 54498,

NEW ZXB1 1K, £35 plus manual and
book. Tel: 965 4732 (01),

IX COMPLETE FOUR. Popular game
for the ZXB1 16K. Complete lour In any
direction to win. Challenge the compu-
ter for an exacting game or play with &
fiend. A winner for young and old
alike. £2.25 chequePO for cassetie to:
Paul Gillett, 38 Cromwell Way, Kidling-
ton, Ohdord OXS 2LL.

DRAGON 32 educational software.
S.AE. for detalls: 91 Cradley, Widnes,
Cheshira.

Computer Swap
01-930 3266

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

FIVE ZX SPECTRUM GAME CAS-
SETTES. All ariginals, E18 + five rolis
ZX printer paper, £8. Tel: (0236) 29808
(after 5 pm).

16K SPECTRUM. Unwantad Christ-
mas presant, £100, with manual plus
all leads. Tel: St Albans 33671, after 4
pm.

48K SPECTRUM, all lsads and manu-
al, some software, £160. Tel: Worthing
45200

16K SPECTRUM, complete with
manuals, packaging and games (in-
cluding Arcade Scrambile), printer pap-
ar (not printer), magazines. Worth
nearly £150, sell for £120. Tal: 0747
2627 evenings.

SPECTRUM 16K + printer, five rolls
paper, casselle recorder, magazines,
books + E£60 soltware, original boxes,
three PSUs, worth £310, £240 ono.
Tal: 01-855 4029.

48K SPECTRUM + over £150 of soft-
ware, bast available, + magazines and
books, £250. Tel: Sapcote 2898 — lan.

ZX SPECTRUM, 16K + E30 of soft-
ware + books, E140. Tel: 061 330
65406,

ZX SPECTRUM; 48K + printer, origin-
al packaging + 10 rolis of paper includ-
ing original roll, no waiting for delivery,
software mags, in excaellent condition,
£240 ono. Tel; Basiidon 288271 (6-9
prm only).

SPECTRUM, 48K, hardly used, un-
wanted Christmas present, £160, Tel
01-773 0485 (evenings).

16K SPECTRUM -+ sound ampiifier,
£20; software including Space Invad-
ars and Asteroids etc + manual com-
puter book, E135. Tel; 01-574 G689,

SPECTRUM 48K with printer + 10
rolls ol paper + Campbell systems,
master file, flight simulator, 2 books
and magazines, £225 Tel: Herelord
57550,

SPECTRUM 16K, games and graphic
software, 3 months, £115 ono. Griffin,
D61-434 1938 (5 pm),

tape recorder and chess software and
book, £185, Tel: Cheltenham 580465

48K SPECTRUM, as new, sound
ampiifier, £40 of software, cost £225,
will accept £180. Tel: Greenhithe
(0322) 846355 after 5 pm,

FOR ZX SPECTRUM. £55 will buy a
Spectrum printer with over five M/C
arcade games lor the 16K machine.
Tel: Harpenden 69152,
48K SPECTRUM, perfect condition,
unusad printer, six rolls paper, games,
books, compller, E200. Tel: Sickles-
mere (028 486) 375 avenings.
THREE SPECTRUM games cassal-
tes, 2, 3 + 4. All for £10. Tel: 01-451
1770, Dave after 7 pm
ZX SPECTRUM, 2 months old + 12
games -+ book £100. Tel: 01-581 5288.
SPECTRUM 48K + printer, 6 rolls of
paper, 2 casseties (Horizon), maga-
zines, lsads elc £215 Tel: 01-8B64
7953 avenings
SPECTRUM 18K + [(ull-sized
ard and case, 2 casseltes £160.
Tal; 0622 63217
SPECTRAUM 18K, two months old,
£95. Tel: 01-958 2826.

48K SPECTRUM with over £50 soft-
ware, E170. Tel 07-855 3182,

ZXB1s for sale

ZXB1 16K Ram pack, DK Tronics
keyboard and over £60 software. £100
Tel: 01-855 3192,

ZX81 + 16K Ram, books and maga-
zines, £50. Tel: Hornchurch 58572,

16K ZX81 + add-on keyboard, £60.
Tal: Burgass Hill 3887,

16K ZXB1 -+ books, magazines, over
200 programs, very good condition.
£61. Tel: 01-890 5824,

ZXB1 18 RAM, leads + manual, 2
books. £50. Tel: Gerrards Cross
BETTT.

ZX81 + Ram pack, 4K graphics Rom
+ 2 axtra books + E30 soltware, £B85,
Tal: Shaw B42748,

ZXB1, 16K, fuller keyboard and soft-
ware, £80. Tel: 0947 603645

ZX81 16K and carmrying case, in excal-
lent condition with leads, manual, PSU
alc + over £70 software including
Maogs, Galaxions, Pimania + over
£15 magazines. Only £100 ono. Tel:
Pontefract (0877) 707883,

FOR SALE, ZXB1 16K with Kayda
keyboard + 24 bit inpul'c porl for
joysticks elc, soma soltware, mainly
arcade games, magazines + DOOKS,
cost £220, £80. Tel: 01-458 22061.

16K ZXB1 + PRINTER, good condition
with £30 ol software, one book +
manuals, £100. Tel: (0924) 275508
alter 4 pm.

ZX81 16K, keyboard, /0O Porl,
Speech, Graphic Rom, Printer, games,
software. OMers, Tel: Wickford 2096

[afler 5 pm).

2381 16K, 3 months old, £60 of soft-
ware including 3D Monster Maze, £75
ono. Tel: 041-423 20085 (after 4 pm).

ZXB1 16K, full keyboard + case, prin-
tar + papar, 3K graphic Rom, joystick
+ Inlerface. leaming iab, books +
software, £160 ono. Tel: Harlow (0279)
246686,

ZXa1 16K, £75 of sottware, E75 ono. T.
Reas, 55 Forest Road, London N9,

ZXB1 16K plus some software, £50
gno. Tel: 0706 227672 (afler 5 pm).

ZX81, 16K + E30 software, Leamning
Lab, £55. Tel: 01-869 1206.

ZXB0, 8K Rom, 16K Ram, cassette
leads, 10-game casseltes, 7 bDooks,
£55. Tel: 01-986 0988,

16K ZX81, books, magazines and cas-
settes, £70. Tel: 01-346 2470.

ZXB1, 16K + 8 tapes, 3D-Defender,
Tomb of Dracula and more, many
magazines and 2 books, £60. Tel
01-699 53b4.

ZXB1 16K RAM + full-size keyboard +
12 tapes, £120. Tel: 01-390 1467

ZXB1 16K complete, also soma soff-
ware, £60 ono. Tel: Waybridga 49307
avenings.

16K RAM PACK SINCLAIR ZXB81,
£18. Tel: 0241 54106, late alternoon or
avening.

ZXa1, 16K, £30, ZX printer £560 + 10
professional software, Cost £81, will
sall for £50 + books + magazines, £5.
Tel: High Wycombe 28951 (10 amto 1
pm, Monday lo Friday).

ZX81, 16K + books, £50. Tel: 01-800
5381.

ZX81 16K + Fuller keyboard and
books, softwara E£50. Tel: 051-922
1745,

ZXB1 + 16K Ram + 15 cassetles and
books, €80, Steven Vale, 021-458
1802 (avenings).

ZXB1, 16K + fuller keyboard, leads,
adapter + £40 software, £70. Tel:
061-445 6B0B avenings.

ZX81, 16K + Kempston click keyboard
+ T.T.L. work stalion + DK graphic
Rom (not fitted) learming lab, + manual
+ six tapes, two books, £100. Tel:
0457 62376 after 6 pm.

ZX81, 16K, in orginal packing plus
machine coda book, £45. Tei: North-
wood 26894 after 5.30 pm,

Acorns for sale

ACORMN ATOM, 12K Ram, 12K Rom,
power supply, V.LA., £100 software,
£140, Tel: 061 681-2875.

ACORN ATOM, 12+12K and all fit-
tings including tool box, £200 software,
£50 books. Offers. Tel: 01-992 8249

ACORN ATOM, 8K Rom + 12K Ram
+ power supply unit and cassatte
racorder £110. Tel: (0842) 712412

ACORN ATOM, 12K + 12K + W/P,
floating point Rom + £75 software +
tape deck, £170. Tel: Egham 36162,
Mr G. Williams.

ACORN ATOM, 12K + 12K, manual,
power pack, leads, software. Excallent
condition, £120. Wanted: BBC Compu-
ter Modei B. Tel: 0480 72440.

BBC MICRDO MODEL A, 32K, mint
condition, little used, including soft-
ware, leads + cassettes, £229 ono.
Tel: Hull B49517.

ACORN ATOM, 12K + 16K, floaling
point, Rom and toclbox, via chip,
P.5.U, £100 of software, Good condi-
tion, £220 ono. Tel: 0725 20609 (afler
& pm).
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ACORN ATOM, BK + 12K, PSU,
£100. Tel: Ashlon-in-Macclestiald
712412,

ACORAN ATOM. 12K+18K, Including
fioating point Rom + tool box Rom, Via
chip, PSU, E£100 of software, good
condition, £250. Tel: (0725) 20609
after 5 pm.

ACORN ATOM. 12K+12K (loating
point Rom, word pack Rom, VIA and
joystick, leads, manuals plus books,
software including Database, Pacman,
Galaxians elc, as new, in original box,
£150. Tel: Bolton (0204) 77701,

BBC MODEL B + disc filing system,
micro Vitek colour monitor + Agomn
software. Telephone Camran 01-864
4581 (afternoon).

ATOM 12K + 12K + programmes +
books, £180, will take ZX81 16K in part
paymeanl. Telaphone Leyland 32964,

ATOM 13K RAM, 18K Rom, floating
point, ool box, VIA £90 software in-
cluding Chess, £175 ono. Telephone
Stourport 5263

LOTS OF new software, Acorn Soft for
Acom Atom, £250 worth, split or sell lot
for £110. Tel: 01-578 6186,

BBC MICRO MODEL A, 32K joy-
sticks, VIA chip, software and maga-
zines, £295. Tel: 0B34 811094,

ACORN ATOM 12K Ram, 12K Rom
(including floating point, power supply
unit, all leads, casseltes, recom-
mended cassatte dack), plus leads and
books, £295 ono. Canford Cliff 0202
708502

ACORN ATOM 12K Rom/Ram V.LA.
+ £100 of software, £140. Tel: 061-681
2875 evenings.

ATOM, 12K Ram, 12K Rom, Acom-
built floating point Rom, P.S.U., 13
programs + othars. Manuals, leads,
ale, E175 ono. Tel: 01-366 5777 (even-

ings).

Commodores for sale

VIC20 + 18K. As new, boxed +
7-month guarantea -+ supar axpander
program aid + cassatle unit + sol-
wara + Introduction lo Basic Par 1,
£380 ono, Tel: 01-888 6810 after 5 pm.

VIC20 with 16K Ham database and
games casseties, six weeks old, £150.
Tel: Coventry 0203 317780,

VIC20 + cassefte unit and joystick,
super expander i + PacMan
cartridge + casseftes + Intro to Basic
Part 1, £200 ono. Tel: 01-600 0818
axtension 268, Mr Young.

VIC20 with C2N cassette, 6 Fom car-
iridge and other soltware worth £200 +
books + magazines £190. Tel: 01-995
B792.

VIC20 + C2N cassette deck, super
expander, Omega Race, Rat FAace
cartridges + introduction to Basic Part |
+ joyslicks E30 sofiware, £200 ono.
Tel: Orpington 23466.

PET Z001, BK. Good condition +
keyboard + screen + cassefte, £200
ono, Tel: Hitchin 31829, Mr Bailey, B8
Swanstand, Jackmans Estate, Letch-
worth, Heris.

COMMODORE PET 2001, BK, original
Roms, integral cassette + lots ol prog-
rams, including Micro Chess, £225,
Tal: Brentwood 231490.

VIC20, six months old, £100. Tel:
01-743 3748.

VIC20 + cassette unit, five months old
+ joystick, Vic Revealed + software,
£140 ono. Tel: Northampton 714886,

VIC20 + cassefle unil, 3-siol 8K
Motherboard + 3K super expander +
VIC 4th + carridges , software and
books + joysticks. Ofers over £250.
Tel: 0383 734731.

VIC20, cassette recorder, 3K super
expander cartridge, Pacman cartridge,
lots of cassette software including
Minad, Alian, Berserk, Galaxians,
Astaroids, £225. No offers, B66 5135
evenings.

VIC20 + cassetle unil and high res
cartridge +cassailes and magazines,
£150. Tel: Oxiord 50435 (evenings’
weakands),

VIC20 CASSETTE UNIT, 16K Ram,
joystick, program ref guide + software,
3 months old, £230. Tel: 01-592 7887
after 6 pm.

VIC20 + cassette unit and joystick.
PacMan, Adventure Land carridges +
other cassettes, £200. Tel: 0G1-794
6826,

VIC20, cassetta dack, super expander,
16K Ram, joyslick, program reference
manual, £80 of software, £290 ono or
saparate. Tel: 01-467 5242 (evenings).

For sale

ORIC 48K. Brand new, £170 or swap
for 16K Spectrum + E£60 ono. Tel:
01-405 6911 (before 4 pm), extansion
321, Craig Pickering.

ATARI 400, 32k Ram <+ sound +
graphics, £275 new + £130 of neces-
sary peripherals, important demos.
£125 of games, one year old, £290.
Tel: Winchester B83736,

MICROFAN 65K TANMNEX, lower
case, graphics. Ascii keyboard, 18in.
WAC case, £150, Litchfield (05432)
52824 evenings.

DRAGON 32: £45 of software, £180
ono. T. Forest. Tel: Stalford 56107,

UK 101. BK Ram, Segmon printer
interface £125; 610 expansion board,
24K Ram, disc inlerface £125; 10 amp
PSU 5 volt + 12 £20. Mr Alderton. Tel:
Shetfiald 20571,

TRS B0, Model | Lavel Il + Tandy
cassetles + software (lols). Nawly
serviced £240. Tel: 01-B891 2761.

TRS 80, Modal | Level I, 18K with
VDU, casseite recorder, soflware
£150. Tel: Brixham 7988

DAAGON 32 + joysticks, nearly new

£170. Tel. 051-822 1745

ZX PRINTER, perfect condition,
guarantes, + 3 exira paper rolls £55.
Tel: Swindon (080671) 2750.

BURROUGHS B8, + separate disc
drive, offers to Mr Coggins. Telephone
Barnslay 288531.

SEIKOSHA G.P.80 PRINTER, fea-
tures include single, double. graphic
printload, AS232 interface, selactable
board'rate. Mint condition, including
manual and leads, £150. Tel: Wigan
B32678 after 5 pm.

EPSOM MX80 F.T.1 PRINTER. Good
condition, maximum 132 colas, 100
cps, LE.E. interface o Pet + Serial
R.5. 232, £300 ono. Tel; 01-748 9064
evenings.

COMMODORE 40 40 DUAL DISC
DRIVES, holds 174K per drive. Manual
and leads. Many discs + programs,
games, WP, elc., £450 (cost £680).
Tel: 01-748 9064 evenings.

ARE YOU interested in Synthesiser,
and/or CB radio? For exchange for any
home computer — nol Sinclair. Synth-
esiser two months old only. Tel: 01-B53
0021.

MICROLINE 80 PRINTER and option-
al RS 232 interface + paper roll holder
£170 ono. Super board Il with seg-
mond and software including Word
Wizard word processor program £90.
Tal: 0753 654431,

TUG SOFTWARE EDITOR ASSEMB-
LER, £12; Dive Bomber, £5. Tal: 0252
871731 after 6 pm.

COMPUKIT VIC101, 8K micro compu-
ter, £110. Tel. 021-421 4925.

GRUNDY NEWBRAIN A, unwanted
gift, in mint condition, complate with
manual, beginners’ guide and tape,
cost £241, will accapt £210, Tel: Ryton
089422 5189, C. Dixon.

DRAGON 32, two months old. Swap
for Spectrum or sell for £150. Tel:
01-654 BO27 (evenings). Tel: 01-638
BE616 (work), Mr Osbome.

FOUR APPLE Il PLUS + disc drive,
monitor, lots of software. Offers. Tel:
01-359 2465,

VIDEQ GENIE, 16K, level |l basic,
cursor control keys + integral cassette
recorder + lavel maetar + software,
manuals and mags, including Microsoft
edil/assembler + 911, green screan
monitor, £250. Tel: 021-745 S684.

SHARP PC1211, printer and manuals,
£80 ano. Tal: 01-668 8541.

WANTED VIC 1515 PRINTER or simi-
lar. Tel: 0603 409966 anytime.

WANTED. XZB1 (prefer 16K). Good
working order, with instruction manual.
Tel: 066 475-358 (Leicaster).

WANTED ZX SPECTRUM 48K. Will
pay £150 ono. Tel: Frome (0373)
64197 (6 pm-8 pm).

WANTED COMMODORE PRINTER
cash. Tel: 882 B248.

WANTED ZXB81, 16K RAM, leads,
manuals elc + software £50. Tel:
Covenlry 0203 403799. Mr Brown after
B pm.

VIC20 COMPUTING MAGAZINES
WANTED. Volume 1. Tel: 0802-
B892911.

WANTED. 16K Ram pack for Vic20,
and prica. Paul |rven. Tel: 01-880

9853.

WANTED. Sinclair ZX Printer, aboul
£30 to £40. Tel: 0691 B30072.

WANTED: Sharp 7280K, 4BK. Cash
waiting. Tel: Wigan (0942) 38986.

TANK ATAK or Spiders ol Mars, car-

tridge for Vic20. Tel: 0438 B11634 afler
i E&ﬂm‘ M

PR SPECTRUMK JOYSTICK. Less

than £20. Does nol need mother board.
Tel: 061-998 5763.

POPULAR COMPUTING WEEKLY,
29 July, issue 15, wanted, £1 offerad,
Telaphone 01-607 1602.

BBC MODEL B, Essex area prelarred.
(0702) 346003.

WANTED: VIC Super Expander,
around £25. Phone 01-840 3610
{evenings).

WANTED. Acorn Atom, under E100.
Tel: 01-874 2585

ZXB1, 16K Ram with tapes alc. Tel:
861 956 (Wigan).

WANTED — BBC Mode! A. Tal: St
Albans 62455 after & pm.

WANTED RAT RACE CART. Offers.
Advenger or any others, Tel: Chesham
786573,

WANTED Monital to fit ZX Spectrum.
Tel: Durham 43362.

WANTED Commodor 8000 Series,
micro, disc unit +printer. Tel: 0325
B0543.

WANTED: Sinclair printer, E35. S.
Bradshaw, Tel; Rainford 3767

WANTED: ZXB1 16K Ram, £45 Tel
01-764 4640 (after 5 pm).

VIC20 16K RP inuxmangahrBKHP
and programmers ald cartridge or
machineg code monitor. Tel! Pater on
01-942 0808.

WANTED. Colour monitor to fit ZX
Spectrum. Price negotiable. Tel:
Durham 43362.

WANTED. Sinclair Printar. Must be in
good condition. Tel: Winchester 62198

WANTED APPLE Il EURD PLUS, with

pm).

WANTED. MZBOK games to swap +
axchange. Tal: 0532 496595.

WANTED. Zx81 8K. Will pay £40, Tel:
01-764 4640.

FOR VIC 20. Super expander,
machine code monitor + programs ald
cartridge. Tel: 051-546 D675, Stewart.

ZX81 REQUIRED. Second-hand.
Several wanted. Tel; (0283) 35170.

4BK SPECTRUM WANTED for ax-
change Acorn Alom, expanded to 12K
Rom + 12K Ram and floating point
expans:on and power supply and all
leads etc, £100 programs. Tel: 01-789
4280,

WANTED ZX81, 16K -+ software,
approximately £45 or swap for refiec-
torgraph Pro reel 1o reel lape recorder.
(Cambridge area only). Tel: Barkway
77,

WANTED. BBC Model B, guarantead
and boxed, willing to pay £240. Mr C,

Nwandsike, 19 Derrycombe House,
Fifth Floor, Brunal Estate, London W2,

WANTED: 16K Sinclair Ram pack,
£10. Tel: Calne (0249) B12038 after 5
pm. (Wiltshira).

WANTED: Atari 800 32K or 48K, Must
be in good condition. Tel: 01-571 1309
(Kilkey) after 7 pm.

SUPER EXPANDER for Vic20 in ax-
change for the Court Cart. Tel: Flint
61897 evenings.

RGE

TLY

Arcade-type games programs for Spectrum, ZX81,
Vic20, Oric, Dragon, BBC Micro and Lynx.
We pay top 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, RALLI BUILDINGS
STANLEY STREET, MANCHESTER
M3 5FD

or Phone 061-83

manuals. Tel: 0604 720106 (after 6

POPULAR COMPUTING WEEKLY
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THE WORKING

SPECTRUM

DDy LAWREMNCE

The Working The Working
Spectrum Dragon 32

(228 page book) This is a companion
The first well- volume to The Warking

documented collection of
serious programs for the

Spectrum and includes
several new features

ZX Spectrum. Programs  such as a Text Editor and
include a Basic a Music Composer and
Renumber which can Editor. Other programs
handle Gotos and help you use the Dragon
Gosubs, a character 32 as an accountant, for
dictionary, a file-handler,  more advanced high

several utility programs
and a few games. Each
program is built up out of
re-usable subroutines

£5.95°

resolution graphics, as a
home tutor for education
and for playing games.
Each of the programs and
subroutines is explained
line by line to help develop
your own.programming
skills.

£5.95

Computing

s

-

CRUISING

2]
ml!
[ |

g

Spectrum

at £5.95 each
The Working
Dragon 32

at £5.95 each
Best of Popular

9] Computing Weekly

' at £4.45 each
_ -4 & [] Cruising
L B (onBroadway)
Best of Popular Cruising m  Aatf4.95each
Computing Weekly (on Broadway) "
Cassetis cngaalis | enclose a cheque/

Four of the top Spectrum

and ZX81 games from g‘;ﬁ”“- ‘:’“:3;'9 L N
; way — tearing up the
Popular Computing strip. You look mean, People [l payable to
Weekly are recorded on stop to stare. Suddenly a
this one cassette. The black-and-white pullsonto Il Sunshine Books Ltd.
games are Laserchase the Broadway behind — its 19 Whitcomb Street,
for the 16K & 48K light flashing and siren London WC2 THF
Revengeforthe 16K&  CrulsingonBroadwayisa o\ .o
48K Spectrum, Robot ooty e ITINE
' machine-code game for the
Control for the 16K.ZXB1 16K & 48K spa?:tum_ The M Address
and Alien Attack, a Space  further you can get the more
Invaders type game for difficult it becomes — cash
the 1K ZX81. prizes in Popular Computing B
Weekiy for the highast o
£4.45 S &
£495° 9 Sighed

Behind tha wheel of your

"Available through W. H. Smith and computer dealers.

A New Range From Sunshine Books Ltd

ChP
Link Software

(]

3
v ﬂi
SR

SEE US

e PRODUCT
S, TELESOUND 84
BBC/SPECTRUM

L MRS |
WA NIRA

B postal order for

We can normally

de

Lda

Iiver in four to five
¥5
HE EER

AMAZING NEW

SOUND BOOSTER

Telesound 84 outputs the computer sound direct

I 1

Please send me
Oty
[] The Working

GAIVIES

NEW IBK ZX8I

FOREST of DEATH

Although & coaplete program in it's aws right, FOREST OF DEATH L=
tha Tirat s & serien af interconnecting adwenture .

PORDST OF DEATH has thres sxits ta feture progress (svallsbls
soon) Teks your harde=won seoreis amd experissce of FOREST into
BARRDY LANDS, DARK WALLEY aed LARTRINTH wia the sedrst sElia.

NEBLUNG

ivald drowning, swasps, quickssnds, sudden dsath sto. at tha hands
of Trolla, Orges, Jobline snd Culiue whils yeu ressus your willags

froa the Dragos.
HANNO

Golleck treasers, ssseps deailh and kill the Dragos In this cosplex
e, Oobline, Wargs end Qlast Spiders are sscpget the charastsrs
you will meat in thia sziting mew text sdvanture.

Special affer- I-;.::: if mors than Eh. p
ol ol i SRR LInk Software
Kingscliere Road, Overton, Hants. AGEBE 3J8

£5.85

17-23 FEBRUARY 1983

through your unmeodified 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 1%z 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

29
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PROBLEM MAY BE
IN OVERHEATING

D Holmes of Old Lane, Gol-
car, Huddersfield, West York-
shire writes:

I have a Sinclair Spec-

trum and two major
problems. The first is that I
cannot get colour on my
Hitachi television, and even
when 1 do get it on another
television, it is usually slightly
blurred. Is it the television, or
the PAL unit that is wrong?

Secondly, when using my

television on a black and white
set, after about twenty lines the
display goes from a dark grey
background to a light grey
background, and is sometimes
hardly legible. Can you help
me with these two problems
please?
A Thére have been prob-

lems with the Spectrum
colour display. Some televi-
sions sold on the British mar-
ket are slightly out of phase.
This does not matter with a
normal television reception,
but a computer is more fussy.
On the first issue, of Spectrum
PCBs, there is a small hole in
the bottom that gives access to
a tiny screw, Careful adjusting
of this with a non metallic
object should improve the
situation. On the second issue,
of PCBs, there is no external
access, which means taking the
top off your Spectrum. The

In your case, however, I
think that the problem is
something else, because of the
second point you raise. This is
more akin to problems that
develop because of overheat-
ing. Do you find that your
program corrupts after vour
computer has been left on for
a while? Either this or it simp-
ly News itself from time to
time. If either of these things
happens then you will have to
return your Spectrum.

screw is slightly left of centre. |

YES, AND HERE IS
ITS ADDRESS

David Cox of Huntigfield,
Egham, Surrey, writes:

I have seen a company
Q called Ground Attack,
which had a Ram pack re-
viewed for the ZX81. I cannot
find an address for Ground
Attack. Can you help?

Yes, here it is.

Ground Attack.
Alfreda Avenue,
Hullbridge,
ESSEX.

If you write to them I am

sure they will be happy to send
you details of what you want,

MEMORY IS SPLIT
INTO AREAS

Paul Chisholm of West Brom-
wich, Birmingham, writes:

Can you explain memory

mapping to me? 1 have
seen it mentioned several times
in computer magazines, and
know it is to do with what a
computer stores in its addres-
ses. But I do not know whether
the memory map for a Vic20
with 16K is the same as say a
Spectrum with 16K, or does
the Spectrum have the same
memory map as a 48K Spec-
trum?

A order in which the com-
puter stores all the things that
go to make up its memory,
With most home computers,
including the Vic and the
Spectrum, this is an area of
65,535 addresses (64K). More
addresses can be added, but
they could not all be used at
once. The memory is divided
into areas, some for use by the
Rom and the rest by the Ram.

A ZB0 chip, as on the Spec-
trum, will always take up the
first 16K of space, even if it is
not all used (the ZX81 uses
only BK of Rom). The Vic and
similar 6502-based computers
use the very top 16K of mem-
ory.

Even if a computer can
potentially use 64K, only some
of that may be taken up. Thus
an unexpanded Spectrum will
use 16K of space for Rom, and
16K of the space for Ram, and
the rest is unused. All compu-
ters use some of the Ram for
the screen and the systems
variables, This 1s 1.5K on a
Vic, and about 7K on a Spec-
trum. So a 16K Spectrum will

A memory map is the

have 9K user Ram available,
and a 48K, 41K user Ram,
Each area, Rom, systems
variable and user Ram takes
up a specific part of the mem-
ory. Things such as a calcula-
tor stack, Gosub stack and
variables also have an allo-
cated position. These are al-
ways stored in the same order,
but the actual addresses that
they occupy will change as the
program gets larger. The order
of these in the Spectrum is
given on page 165. It is a pity
that not all manuals give a
memory map to help the user,
A computer will always
have its own unique memory
map. The main changes are
usually to do with how far into
the possible Ram memory the
on-board Ram extends,

EASY GOING FOR
FASTER GAMES

Jane Spencer of Highfields,
Durham, writes:

[ have a BBC Model B

and am learning quite
well. However, 1 have tried to
write some games programs
but would like them (o be
faster. Is there a compiler
available for the BEC B and if
so, how much is it and where
can | get it?
A Yes, there is a compiler

written by Jeremy Rus-
ton. It comes complete with a
listing as well as a cassette. Itis

ayailable from Interface, 44-46

Earls Court Road, London
W8 6E] for £34.95,

NO INDEPENDENT
LITERATURE

D Holyoake of Upper Elmers
End Road, Beckenham, Kent,
writes:

Could you please tell me

whether there is a manu-
al or any literature available
for the Research Machines
JB0Z, as these are the compu-
ters used in my O-level studies
course.

I have not been able to

find any independent
literature on the 380Z. Neither
Foyles nor Georges had any-

thing that I could find. It must
be pointed out that as the 380
is used solely as an education
machine, so it does not have
the normal back-up associated
with machines commonly
found in the home market
sector.

The only thing you can do is
get in touch with Research
Machines yourself and ask
them. They do a range of
manuals which they can supply
you with, for between £3 and
£6. All you need to do is
contact their sales department
and tell them what you want.
You will probably find them
quite hard going, as they are
written for teachers who
already have a good know-
ledge of computing, and are
not ‘user friendly’. Research
Machines is at P.O. Box 73,
Mill Street, Oxford (phone
0865 249791).

WHETHER OR NOT
TO BUY

Thomas Van Dahl of Park
Lane Rise, North London,
writes:

I have a Vic20 and I am

quite happy with it. I am
considering buying a light pen
for it, but I am not sure how it
works or il one is worth
buying. 1 have not seen many
programs for them.
A A light pen works by

using a photo-resistor.
This has an emitter and a
collector, A window in the
photo-transistor collects the
light as it passes between the
emitter and collector. This
changes the resistance. A high
value will be returned for a
dark or black area, and a low
value will be returned for a
white or light colour. This is
how a bar code is read. The
duration of the value returned
will, of course, give you the
thickness of the line.

Whether or not you should
buy one is up to you. I think
that at the moment you might
find it better to wait until more
programs are available. On
the other hand you might re-
gard it as a challenge to write
your own.

POPULAR COMPUTING WEEKLY
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Falling off a log

Working out the extenl to which a population
growing at a rate of 1.495 will have grown after a
cartain number of years, using a computer, is
not difficult. It is, however, a wasla.

As | have noted, the growth of population at a
constant rate is called exponential growth. This
means that although the rate of increase is the
same, the actual absolute differences are ever
increasing. For example, at a constant rate of
inflation of 10 percent (a rate of growth of 1.10),
in one year £100 will have become £110 (an
absolute difference of £10). And in two years the
amount will be £121 (a further increase of £11).

The less wasteful way of dealing with such
growth takes a hint from the term “exponential”
and uses logarithms. Different computers use
different ways of expressing logarithms, some
call them Log, others Ln, and there are other
variants. In instant mode (or in a program) enter:
X=LOG(1.495);: Z=190«X: T=EXP(Z): PRINT T

to which the output from the Print is 2080.57. If
you check this against the result of successive
multiplications of 1.495, then you will find that
the two numbers are in agreemeant.

Try entering:
X=LOG(5): Y=LOG(6): Z=X+Y;T=EXP(Z)
and then investigate the values of X, Y, Zand T,
by use of Print. X is 1.6094, Yis 1.7918, Z'is
3.4012 and T is 30.0000. What we have is the
multiplication of the numbers 5 and 6 by use of
logarithms (Exp corresponds lo what is called
the antilogarithm in school mathematics),

If you enter Print T30 (on the computer | am

using) the answer Is —2.9802E-8, so that T
must actually be about 29.99995987. As my
machine only prints out 9 significant digils (and
the value 29.999998587 has 10 digits) it rounds
to 30.

To use logarithms, therefore, is to incorporate
gome slight inaccuracy, but the advantage of
the method is that it is shorter,

The slight inaccuracy in the logarithm function
(and there has to be an inaccuracy in soma
cases) is reflected in another provided function
in most versions of Basic.

The function is the "power” function usually
written as =« or 1, where, if N is the number
and P is the power, Na»P is the equivalent of
NP or NN« . . . «N where there are P terms in
the expansion,

It we enter:

A=2«X;: B=EXP({A): PRINT B

then we find that B is 25, that is, 5+5. In the
above line X is the number, and 2 is the power.
When the Basic translator in the computer
meets N«=P it works out EXP{P«LOG(N)) —
which is why P may not tum out to be a whole
number. (What is Ntimes N, 2.5 times?)

To investigate the degree of inaccuracy in
calculating powers try something like:

1000 FOR =1 TO 30: PRINT l«l—l=+2: NEXT |

and you will find that sometimes it is exact and
sometimes it is not. This inexactitude comes
about in two ways — the conversion to the
logarithm is nol exact and numbers are not
usually held exactly by the computer. - =

You may have heard that certain micro-
computers have 9 to 10 digil accuracy, and thal
others have an accuracy of about 7 digits (most
calculators seem to have B to 10 digits accura-
cy). How is it possible to work this out? If a
computer stores the number part (rather than
the relative size/exponent part) in 32 bits (ZX81,
Pet, Apple |, elc) then the largest whole number
it can store is about 232, We have lo find what
that number is, and then how many digits there
are in that number.

The number is given by EXP(32«L0OG(2)). To
find how many digits that is, we calculate
32«LOG{2)3LOG(10) which is 9.636. ]

Boris Allan

Pricing the blues

Puzzie No. 43

Once, in his early years, Picasso popped down
to his local arl supplies emporium to replenish
his stock of painting materials. He was patricu-
larly short of blue paint. Crayons were 50F,
brushes were 7T00F and the tubes of blue paint
werae 300F.

He returned with 100 items, having spent
10,000F. If he bought at least one brush, crayon
and tube of paint, how many of each did he buy?

Solution to Puzzle No 38

The lowest palindromic perfect square with an
even number of digits is: 698896 (836%),

The program generales successive squares
and the sub-routine checks to see if the square
is palindromic. Lines 10, 20, 100, and 110
ensure that only squares with an even number
of digits are considered.

LETL =10

LETU =10

FORNMN = INT (SORL)+1TOU -1
LET S = N«N

LETSS = STRS S

GOSUB 200

IFT <> 0 THEN GOTO 90
PRINT NS

STOP

NEXT N

100 LETL = L+100

118 LET U = Us«10

120 GOTO 3@

ehB8aB88888s

200 Rem palindromic check

210 LETT =0

220 FORP =1 TOLEN 582

230 IFSS(P) <> SS|ILENSS — P+ 1) THENLETT =
T+1

240 NEXT P

250 RETURN

Winner of Puzzie No 38

The winner is: P M Devereau, Worley Road, St
Albans, Herts, who receives £10.

Top 10

Al Fa il
EE Alr Strike (English Software) 1(3) King Kong (Tony Barber
2(7) Rear Guard  (Adventure inédemational 2; Flight Simulation (Psion
Astro Chase {First 511;? 1) 30 Defender (JK Greye
- Star Raidera I 4] Guipll ' Campball Eghnnu
~) Prapps (Adventure lnummul a{a Football Manager imm I
8) Soccer (Thorm EMI)” 9) Centipade (Liamasoft
71-) Centipede (Atari Gauntiet (Colourmatic)
-} Lunar Lander (Adventurs Intemnabonallt  Bi6) Adventure 1 {Abbarsoh)
-} Computer Chess (Atar]® B8(10) ZXAS ra Hg,ﬂn:
10{8) Chop Lifter (Broderbund|  10(5) Sea War UE'
;?u:m' 124K cassette. $32K cassatte. 48K  *AN 16K
: (Figures compiled by Buller Micro Shop,
{Figures compiled by Calisto Computers, Landan 01- 765 2887}
ménmlngham 021-632 B458)
1{1} Tha Hobbit Ehhtrnuma Housa)" WVie20
g}ﬂi Penetrator Meabourne House)" IEH Andes Atlack [Linmasolt)t
('] Simulation {Pgion) 2(5) Gorl (Commodons)”
Time Gate (Chuicksilva)®  HB) Myriad (Rabbit)
EEEJ Foolball Manager  (Addictive Games)® 4(B) Martian Rakder [ Fomak)
- 'u'u J-D “1Pm|_:n}; g{{; Erid Rurnner ” :Llsmmlt‘;
magme o {Intercapior nre
ﬂ Hungn- Horac TI10) Meoons of Jugsiber { Fiomak )
(Psion'Melbourne House) 8{(6) Scrambie (Rabbit)
H; D Tan (DK Tronics) SH2) Abducior (Linmasolt)
10{=) Centipade (DK Tronics) 10{4) Alien Attack {Intercepior Software)
{FWL:I:-.“ “prllu-d e MASeD Eam:lg& tmm' BK or 1€H.
COMm er Micro Shop, (Figuras com by the Vic Centre,
London 01-788 2887) London 01-992 8804)

.l-mntw o anrummu for tha BBE Micro, Birnbaum (Macméian)

Spactrum ing Lang Absoluta E-ug-nnnf Tang {Melbourns House)
1 Clﬂltrh"ﬂ' Graphics on the lcmcmgm (Acomsoit)
5 Basic Programming on the BBC Micro, Cryer (Prentice Hal)
q Pﬁmmlng iha , LRkE [ Sybai)
- lmng Yo Spacwm ; it [Matbowrne House)
- mnmmn Bvan (Crsimarrg)
- F'mgr'amnﬂ prmg tS‘rbH:;
B) Graphs and Charts on the BBC Micro, Harding (Acomsolt
10} Forth Programming, Scanion :ﬁnms:l

Figures compded by Watford Technical Books, Watlord 0923 23324)
{ iLasi nwha position in brackats)

unbéafq.&- e progr
INTELLIGENCE TES™TT

LOSERS

/{Hh ff: 7 was that

Stupid I would have J*
bmghb ET SaH:Wafe;

¥ nak '

A %7

17-23 FEBRUARY 1983

£




THE COBRA B

:: SEE US AT STAND

213 AND 214
at tha

Why pay more when yuu can use

your Sinclair¥*to tie into a
mainframe and/or networks with nL
the COBRA RS 232 H\“ E“m“ﬂﬁfm

COMMUNICATION INTERFACE.

T A .
o vt S U= 00

uitable for use with Sinclair ZX81 or Spectrum
(Specify when ordering)

COBRA Technology Ltd., 318 Caledunian Rd., Islingtnn, Londoan ID R
Manufacturers of Quality Micro Technology Peripherals
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