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This Week

Spectrum software
John Scriven takes another
look at some of the latest
games for the ZX
Spectrum. See page 12,

Data transfer

Kevin Griffiths presents a
routine to transfer data
from one program to
another on the 16K ZX81
on page 23.

Software library

David Kelly talks to Alec
Fry, founder of the Sinclair
Owners’ Software Library.
See page 11.

Dragon graph

G Morton explains how to
represent data on an X,y
scale using a simple graph
plotting routine on page 25.

R STAR™

Missile Command on
Spectrum by Chris

_GAME™

Computer Swap
01-930 3266

Free readers entries to buy
or sell a computer.

Ring 01-930 3266 and give
us the details.

ZXB1 + 16K RAM. £100 of software,
magazines and manuals, £75 ono. Tel:
Wiveliscombe 23783.

DRAGON 32. Brand new, £198.50. Mr
Delroy. Tel: Leeds (0532) 695879
evenings.

ATOM 8K plus BK new kaeyboard, VIA
joystick intarface, 2MH2 option, power
supply, £130. Mr. Clerke, Leeds
732589
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Timex-Sinclair 1000 — already selling well in the US.

WEEKLY,

Spectrum to go
on sale in US?

A US version of the Sinclair
ZX Spectrum is due to go on
sale in Am@rica in the first
quarter of 1983, possibly as
early as January.

The machine will be mar-
keted and sold exclusively by
Timex in the US.

The American company’s
first product — the T51000 (a
2K version of the ZX81) —
has been a runaway success

ATARI BDO, £200 approx. or swop for
my Super Board Il system. Tel: 01-200
7028 after 6 pm.

ATARI 800. Offers to Tom Klimes. Tel:
Boumne End 26576 after office hours or
weekends.

ATARI VCS. Excelient condition, hard-
ly used, complate with Combat and
Asteroids cartridges, £120 ono. Tel:
Whaley Bridge 3205 (evenings and
weekends).

T 98/4 with extended Basic, Video
Chess and video games cartridges,
cassette lead, 5 issues of 99ER maga-
zine and over B0 programs, £220. Tel:
North Weald 2118.

DRAGON 32 plus cassetie lead, £185
Barnsley 42641 evenings after 5 pm.

since it was first launched in
August,

Timex has now exceeded
the necessary sales thresheld
beyond which it gains an ex-
clusive licence to sell computer
products based on Sinclair
technology in North America.
Under the agreement between
Timex and Sinclair Research,
Sinclair is now required to

Continued on page 5

Bug-Byte
goes retail

BUG-BYTE is set to become
the first major software house
to cease trading by mail-order.

As of March the company
will only be selling its range of
software cassettes through re-
tail computer shops and chain-
stores.

Bug-Byte's decision to
phase out mail-order selling
emphasises the extent to which
the micro-computer industry is
now looking to the High Street
for most of its trade.

“At the same time as sales
to the retail trade are increas-
ing we are seeing a dwindling
mail-order demand” explained
Bug-Byte co-founder Tony
Milner,

“Dealing with postal sales
uses up 60 percent of our
workforce but only brings in
about 20 percent of the turn-
over.

“Qur last mail-order adver-
tisement is due to appear in
March and from then on we
shall phase out postal selling.
We are hoping that this will
help our dealers — knowing
that they will become our sole
outlet.”

SPECTRUM OWNERS

All the software you'll ever need . . .The
bes! Spectrum programmes for a once-
anly payment of £10 plus a hire fee of
£1.25 per tape
JOIN TODAY, Send £10 for life mem-
bership and first frée tape to:
SPECTRAL SOFTWARE LIBRARY
13 Chariecots Road, Poynton
Stockport, Cheshire SK12 10J
or send SAE for dilals

COMMODORE PET, 2001 series,
32K, cassette, recorder with sound,
program toolkit, 130 software casset-
tes, manuals and books, £325 ono. K.
Berwick, Erith (38) 36358.

VIC20 with data cassefte, super ex-
pander, Galaxians, joystick and lots of
software, £190. Tel: Coalle 38611.

BATTLESTAR IS COMING — SOON

(Got 2 DRAGON 32 or TANDY TRSBO colour
computer? Then you need your own manthly
magazine RAINBOW for colour compiter
users, Send £1.95 and large 26p 5.2.8. for
sample ssue tn ELKAN ELECTRONICS (Dapt.
PWK, FREEPOST, 28 Bury New Road,
Prastwich, Manchester M25 6L Telephone
0B1-798 7613 (24-hour service).

SPECTRUM ASSEMBLER
Enfer the workd of the Z-80! Full 2-pass
assemibler with labsts — all opeodes — 11
powertul direciives — easy program editing
— 168K — manual. Written and tested by
professionals. £6.98. Chequa/PO 1o C. New-
port, 57 Camlet Way, Hadiey Wood, Herls

16K ZXB1. With software, in good
condition, £55. Mr A, Hill, 16 Toft
Avenue, Grays, Essex.

Continued on page 28




Every Print Position
numbered (704 items)

|

BIG SIZE 16'5" x 1134" (A3) 100 pages.
Tracing Paper to overlay and copy.

(45,056 Pixels),

It willimprove your ZX SPECTRUM graphics
in ways you wouldn't believe possible.

Your new ZX Spectrum is literally packed with sophisticated graphics.
Colour. High resolution. Plot. Draw. Circle. Border. Ink. Paper Colours.
ser-defined characters to name just a few!

That's why we have packed the new Spectrum Print ‘n’ Plotter Jotter
with every facility to exploit your graphics to the full

After the first few weeks of 'playing” with your computer you will want

to get down to serious programming and planning in which professional-
leoking graphics should play a major part.
What better way to work it out than with a Print 'n’ Plotter jotter?

The professional pad

Print 'n’ Plotter is not just another programmung pad.

just look at the specifications:

BIG SIZE 164" = | 1% 100 Pages — 50 Print Grids and 50 High
Resolution Plot Grids.

Printed on high-quality tracing paper, enabling you to overlay the pages
for direct co-ordination between PRINT and PLOT or to copy from
ilustrations, maps, charts, photos etc

PRINT Grids show all numbered co-ordinates for the 704 screen
positions, plus INPUT lines

PLOT Grids show every numbered co-ordinate fat the 45,056 Pixels!

Each pad contains 600 user-definable grids for use with the BIN n, POKE
USR "a'" function

And the whole thing is fully bound with fly leaf cover and complete with
a set of seven colour pens!

The simple way to get serious

Spectrum Graphics can become very complex, so before you start to
program the best way is to work it out ona Print 'n’ Plotter and save all
those errors!

Take for instance the common CIRCLE. With a Jotter you can estabhsh
the exact screen location for the centre in seconds, and it will stop you

running out of screen because of a too large radius. Working our DRAW s

similar: pre-determine DRAW lines and PLOT positions before you start
With a |otter you can build-up graphics using every facility with a direct
co-ordination between each.

For instance, correct PLOT OVER or PRINT OVER positions will be easy I

with a jotter.

See the show for just é0p!

To demonstrate the graphic possibilities with the SPECTRUM JOT TER
we have produced a cassette-based Demonstration program for only 60p
(inc VAT and P&P). Why not send for a copy, or order it together with
your 10 TTER?

Just part of a range of ZX products
The Spectrum Jotter is, of course, an upgraded version of our popular
ZX81 Prnt 'n’ Plotter Jotter and Film. For ZX8| owners these are available
by direct mail or through a growing number of retailers and compshops.
The ZXB! |otter is a 100 page Graphics pad that exploits te the full the
graphics facilities of that micro. ZX81 Film is a matt film version of the
Jotter which is re-usable and ideal for ‘copying’ graphics.

Qur manual: "'ZX Graphics programming made egsy " explains everything I

you need to know about using the ZX81 products, and when used in
conunction with the Spectrum cassette will prove to be the definitive
guide to the subject.

And for Z X users (whether Spectrum or ZX8| ) we still market Printer

Paper at £ less than Sinclairs!

Why not write and place your order today! Graphics can be a very
serious subject
better in a hundred ways you never thought possible!

Print 'n' Plotter products can make it easier . . . and

An ustrated leaflet i sent with all orders
If you require a copy before ordering
write enclosing a first class stamp
T — N — — — ——

To: Print 'n’ Plotter Products ( P } 19 Borough High Street,
London SE| Piease forward me the following products

ZX SPECTRUM JOTTERS @ £9.95 each

ZX81 JOTTERS @ £3.50 each

Z¥%B1 PLOTTER FILMS @ £2.25 each

I “CRAPHICS PROGRAMMING MADE EASY" MANUALS @ £1.50 ea
PACKS OF 2 PRINTER PAPER {5 ROLLS) @ £10.95 per pack
| 7% SPECTRLM DEMO CASSET TES 4@ 60p each

PLEA-.‘:';E NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR
U.K. DELIVERIES (Overseas should add 25% for additional Surface Maily

|
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|
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I

|
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|

|

e T LT T s
l Name:

I Address: 5
' 'n'Phse
I

l Mot Print “n’ Platter products are avadable "over the tounter” from the followng recaderns # Speomlar branches of l
W H Senith ® Buffes Micro Shop Strestham ® M rowars Lecener * Denny s Bookvelers London ECI » Georges
Brookitop Bratal Ao represented il S A Canads and South Alrsa _I

_——_———-————_——_—
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How to submit articles

Articles which are submitted for publication
should not be more than 3,000 words long. The
articles, and any accompanying programs,
should be original. It is breaking the law of
copyright to copy programs out of other maga-
zines and submit them here ~— so please do not
be tempted.

All submissions should be typed and a double
space should be left between each line. Please
leave wide margins.

Programs should, whenever possible, be
compuler printed.

We cannot guarantee to return every submil-
ted article or program, so please keep a copy. If
you want to have your program retumed you
must include a stamped, addressed envelope.

Accuracy

Popular Computing Weekly cannot accept any
responsibility for any errors in programs we
publish, although we will always iry our best o
make sure programs work.

This Week

News 5
US Spectrum, Imagine software.

Letters 7
The Monkey Puzzle.

Missile Command B

A new game for ZX Spectrum by Chris
Wood.
Street Life 11

David Kelly talks to Alec Fry of the Sinclair
Owners Software Library.

Reviews 12

John Scriven looks at some of the |atest
Spectrum software.

Open Forum :

|

I

I

|

|

I Please tick relevant box
|

I AAIBES ...ooviurmmssssissssssmmmmnsresssasss
I

I

|

Whitcomb Street, London WG2 THF

| enclose my cheque o Popular Computing Weekly for
LT L DT S R e

Editorial

Anyone who has ever looked inside a
Sinclair printer will know that it is more
complex than it appears from the
outside. Anyone who has ever taken a
Sinclair printer apart will testify to the
difficulty of putting it back together.

The Sinclair printer is a mass of little
white plastic wheels and cogs, bes-
trewn with wires and connectors. The
electric stylus, which burns through
Sinclair's aluminised paper to form
letters and characters, is attached to a
whirling rubber band.

But, for all the intricacy of the
Sinclair printer's design, the end result
is at best barely adequate. Burnt
carbon from the aluminised paper
tends to clog up the works, causing
already faint listings to become com-
pletely illegible.

Mind you, even at £59.95 the Sinc-
lair printer is still considerably cheaper
than its rivals, so it is perhaps a little
unfair to expect pristine copy every
time.

- But everyone who has suffered from
Six pages of readers programs. the vagaries of the Sinclair printer will
Programmin 23 be glad to know that Sinclair is
—E——LK e - . rumoured to be working on a four
k) EE’?Q; f"p'a’“s O {0 IOy colour printer that will sell for around

s : £70. | should emphasise that this is
Spectrum 24 | only a rumour, though Sinclair is
David Nowotnik peeks at the display file. known to be developing a printer of
Dragon o5 | some sort. | shall await its appearance

: - . with anticipation.
G. Morton's graph plotting routine.
Machine Code a1 Next Thursday
. At last the mystery can be revealed.
ot Battlestar, a unique computer-
Peek & poke 27 | moderated, play-by-mail game, starts
1 which is exclusive to readers of Popu-
Competitions 31 | jar Computing Weekly, simply buy
Puzzle, Ziggurat, Top 10, Losers. next week's copy.
Subscribe to I
~ Popular Computing Weekly |
| would like to subscribe to Popular Computing Weekly |
Please starl my SUbSCrpON oM e ..o i s asss s s e issue I
UK Addresses: [ 26 issues al £9.98 [ 52 issues at £19.95
Overseas Addresses: [ 26 issues at £18.70 [ 52 issues at £37.40 I
|

Please send this form, and cheque, to Popuiar Compuling Weekly, Subscription Depl., Hobhouse Court, 13 |

ll—_-———-—-——--—————_--——-J
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*****SPECTRUM AND ZX81 SOFTWARE*****

[® SOFTWARE

Specialists in high quality intelligent games.

v ee g UPERCHESS """
Play ageinst the most powerful ZX chess program. « 10 levels of play «choice of posdional or
. fachcal evaluation ssubstantial book of openings, e.g. Frénch Defense, Sicilan, Ruy Lopez,
Qusen's Gambit «high quality dispiay with hi-res, pieces and board, list of moves, phaying bl
Many more features 100 «self-play «mecommended move «analyse. Each cassefte comes with
full instructions

MO IOBYEB.98 .....cocvmimnmmsninnsssnmsss conennennns 0K SPECTRUM £7.95

DRAUGHTS"*"**
Did you know that @ computer draoghts program has baaten the world draughts champéon?
Draughts is an ideal game io apply tree searching technigues to. Our program analyses each
position in depth. makes it a formidable opponent. Cholce of colour, choice of two search
slrategies, 10 hevels of play, at level 4 (response time — 20 seconds) it beats its own

programmer!
16K IXB1 £6.95 46K SPECTRUM £7.95

ons B ACKGAMMON®****
Play this fascinating game of skill and chance. High resolution colour display, with dice rall, Can
be used by expert players and akso has documentation to enable beginners o learn the gama
'SPECTRUM SPEECH™"*""
Yes, it's possible! Software driven speech from the Spectrem. Simphe to use in your own
programs. Each cassetie comes with user documentation and demonstration program. No exira
hardware is required, uses Spectrum speaker and lop 32K Ram.
SOFTALK 1 “'Maths Multiwords'' 60+ words (0 10 1 millon, phus add, go, limit, right, etc)
SOFTALK 2 "Spacegames’” 60+ words (numbers, rad, alert, damage, fire, torpedoes, bearing,
south, elc)
48K SPECTAUM

e *SPECTRUM ASSEMBLER"""""
An essential aid for mic programmers_ Liser documentation supplied with each cassetie.
16K and 48K SPECTRUM...... £4.95

All prices ane inclusive, Dispatch within 48 hours of receipt of order. Send cheque or postal onder
{and state whether ZxB1 or SPECTRUM) to

CP SOFTWARE

Dept CPW
17 Orchard Lane, Prestwood,
Great Missenden, Bucks HP16 ONN

DRAGON
PROGRAMS

————THE BEST VALUE ON THE MARKET ——
COMMENTS ON “FAMILY PROGRAMS”

“Excellent” — M.H. of Bolton

“Very enjoyable, excellent quality” — C.G. of

Colchester

FAMILY PROGRAMS: Eight full-length, original
games, utilities and education programs to test your
general knowledge, memory, reactions, cunning,
mental arithmetic, musical knowledge, dexterity and
more . .. £6

FUN AND GAMES: Ten games for young and old,

single players and parties. Includes Noughts, Brain,
Gold, Snap, Anagrams, Donkey, Dire, Artist, Music-
al and Circles . . . £6

JANUARY SALE —
£10 FOR BOTH CASSETTES!

FULL COLOUR, SOUND AND GRAPHICS

Send Cheque/PO to:
SHARDS SOFTWARE
10 Park Vale Court, Vine Way
Brentwood, Essex, CM14 4UR
(or send SAE for details)

GENEROUS DEALER DISCOUNTS

e ==

COMPUTER RENTALS LIMITED

140 Whitechapel Road, London E1 Telephone: 01-247 9004

ALL PRICES INCLUDE VAT

HORSERACING (Derby Day) for the 48K Spectrum

ONLY £6.95 Iinc p&p
Gambling on any horse in the field up to 5 players can lay bets with
Honest Clive Spectrum the bookmaker as the horses circle in the
parade ring. Will Clive keep that smile? Watch the race begin as the
tape lifts and marvel at the amazingly realistic 3D perspective
animation as the riders jockey for position. See the horses and riders
in full flight as they pass Spectators (no pun intended) and into the
home straight past the stands. Hold your breath at the slow motion
finish. Sound and Colour is used to its fullest in this 22K of superb
programming. Not recommended for compulsive gamblers.

Soon to be available in W. H. Smith

ST GEORGE AND THE DRAGON for the Dragon 32  ONLY £6.95

Can you slay the fire-breathing dragon? Can you cross the slippery
bridge and smite the magic stone to lift the curse from the castle and
its beautiful maidens? Don't get roasted by the dragon and mind the
river and pond. If you fall in, your armour will send you to a watery
martyrdom. Two versions for Joystick and keys are contained on the
tape. Using sound, the program also pushes the Dragon High
Resolution to its full capabilities.

JACKPOT for the 48K Spectrum ONLY £4.95

A complete simulation of a popular fruit machine, using definable
graphics to the fullest. It contains a complete introduction to the rules
of ils HOLD, NUDGE, GAMBLE and FEATURE BOX with animated
demo. Memory mapped reals, simultaneous revolution, staggered
stop, animated bet and payout, payout board and realistic sound
effect re-create the original. A must and a wallet saver for any fruit
machine buff.

Soon to be available in W. H. Smith

DEALER ENQUIRIES WELCOME

RESCUE for the 48K Spectrum ONLY £5.95
How can we summarise in a short ad, an adventure game that needs
a Special Program to detail its Rules! Very, VERY simply, you must
find the Map and Radio then plot your route and monitor patrols as
they scour the 40+ locations you are travelling through. If you have
the right equipment you can cross into Secrel Territory in search of
the Castle and the imprisoned Princess. If you manage to find it and
gain entrance there are many trails and lests. If you manage to find
the Princess you must still return to base with her. Utilises all the
Spectrum’s facilities and takes hours to play.

THE ORB for the 48K Spectrum ONLY £5.95
Quite simply The Orb brings the world of Dungeons and Dragons to
your Spectrum. You must find The Orb and its Base and Studs so
that the Kingdom can bloom again. Choose your role, as a Wizard,
Mercenary or Philosopher etc. With a miriad of monslers, excellent
sound and graphics, real time battles and a complex and evil land
which will only give up The Orb after hours or most likely, days of
enthralling play. Save facility provided for Survivors needing food or
sleep.

Soon to be avallable in W. H. Smith

HANDICAP GOLF for the Dragon 32 ONLY £6.95 inc p&p

An 18 hole, 1 or 2 player handicap game. There are Bunkers, the
Rough, Lakes, Trees, Gorse Bushes and Gusting Wind which all
have to be taken into account as you choose the strength and
direction of your shot. The Computer decides the length of the hole
and its par, making sure you never, EVER play the same hole twice.
Watch the Dragon 32 build up the hole in a fascinating graphics
routine. Full use of sound and colour.

ﬂ
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US Spectrum

Continued from page 1
wind up its US computer sell-
ing operation.

The American division of
Sinclair placed its last compu-
ter advertisement in Septem-
ber and was then given 90 days
to conclude all outstanding
business. But Sinclair’s US
office will be retained to mar-
ket the company's flat-screen
tv, when it becomes available.

A spokesman for Sinclair
Research commented: “The
Timex licence is now fully ex-
clusive in the North American
market and sales of Sinclair’s
own-brand computers there
are now prohibited.

*The decision to sell a ver-
sion of the Spectrum over
there is ultimately Timex's but
it must happen in the first
quarter of 1983, possibly early
in January."”

Midwich joystick.

Joysticks
from Midwich

MIDWICH Computers has in-
troduced a range of joystick
units to its add-on collection.

For use with the Dragon 32,
Acorn, BBC, ZX81 and Spec-
trum machines, the analogue
joystick potentiometers have a
life expectancy in excess of
200,000 operations.

Since neither of the Sinclair
machines are provided with a
built-in analogue/digital con-
verter, Midwich has also pro-
duced a high-speed joystick
controller board.

The units are available from
Midwich Computers, Ricking-
hall House, Hinderclay Road,
Rickinghall, Suffolk and are
priced as follows (including
VAT): Dragon 32, £15.98 per
pair; Acorn BBC, £13.00 per
pair; ZX81/Spectrum, £15.98

per pair.

Dragon lament

A SMALL bug crept into the
Dragon Singalong program in
our December 16/23 issue.
Line 40 should have read:

40 CLS:XS$=" ABCDEFG"

Imagine software

SENIOR staff at the Liver-
pool-based software company
Bug-Byte have broken away to
set up their own firm.

Dave Lawson, former soft-
ware manager at Bug-Byte,
and Mark Butler, until recent-
ly sales manager at Bug-Byte,
have formed a new company
— Imagine Software. Also in-
volved in the new venture is
Bug-Byte's former head prog-
rammer, Eugene Evans.

The first fruits of Imagine
Software have appeared in the
form of Arcadia, a new game
for the Spectrum and Vic2(.
Two more games will follow
on January 14.

“What we are doing now is
entirely different from Bug-
Byte,” said Dave Lawson.
“We hope o be able to
produce at least two new
games each month — and all
our software will be original
rather than versions of existing
arcade games.”

At the moment Imagine

software is available only by *

mail order. By the end of
January, however, the prog-
ram will ‘be available in the
high street chain stores and

specialised computer shops.

Bug-Byte remains un-
daunted by the departures.

“] gather some of our old
people have set up an outfit
just up the road,” said Bug-
Byte's Tony Milner. “'We are
not at all worried.— if any-
thing we have become more
efficient since they left.

“We're still good friends.
They are not any competition
yet but it will keep us on our
toes,” he said.

Young Computer Brain 1982

Derék ﬁeynolds fleft) and Peter
Hall,

A FOURTEEN-year-old
schoolboy from Newcastle-
upon-Tyne has been chosen as
Young Computer Brain of
1982.

Derek Reynolds” winning
program — designed to help
handicapped people to teach
themselves to use a computer
— was selected from over 320
entries. As the winner he re-
ceives £2,000-worth of compu-
ter equipment from Commod-
ore Business Machines and a
trophy from the Sunday Times
Magazine, joint sponsors of
the event. The trophy was
presented by Peter Hall,

Chairman of the Council of
the British Computer Society
at a ceremony held on Decem-
ber 13.

The competition was di-
vided into three classes. Derek
Reynolds was also chosen as
winner in the 13-14 age sec-
tion.

Rachael Gooberman from
Oldham won first prize in the
under 13s category for her
entry on how computer-aided
design could be applied to
police Identikit methods.
Lionel Tun from Mitcham
won the 16-18 section with a
program to provide computer-
ised sleep therapy.

The aim of the competition,
held every year, is to encour-
age young people to use com-
puters to benefit society.

Scottish show

THE Personal Computer
World Show is travelling
north.

The Scottish Personal Com-
puter World Show is to be held
on April 16-18 (Saturday to
Monday) at the MacRobert
Pavilion, Ingliston, Edin-
burgh. More details from Jen-
ny King on 01-486 1951.

High Street
training is
‘essential’

DEREK Moon, managing
director of Currys Micro Sys-
tems has hit out against selling
microcomputers without spe-
cialist sales staff and aftersales
support.

“The market is not ready for
cash and carry computers,” he
said. “Uncontrolled selling of
home computers will cause re-
tailers problems they haven’t
begun to imagine. If the shop
staff are ill-informed or misin-
formed there will be a queue
of customers dissatisfied with
the retailer and disenchanted
with the idea of home comput-
ing."”

In line with this thinking

Currys will only at present be
selling microcomputers in high
street branches in proximity to
their nine Micro-C specialist
computer shops. This will en-
sure that customers will not
have to go far to sort out any
problems they may have. By
the New Year 37 of Curry’s
512 branches will be selling
micros.
@ Dixons is to send over 300
of its staff on a two-day inten-
sive microcomputer training
course. The 20-hour scheme
will teach computer selling and
also simple program writing.
Dixons already sell the Com-
modore Vic20 computer and
will shortly begin sale of the
Camputers Lynx.

Dragon
schools’
software

DRAGON Data plans a move
into the educational software
market early in the new year.

Initially the company is to
produce a range of programs
aimed at 4- to 1l-year-olds.
The software will be split into
two groups devoted to
teaching numeracy and litera-
cy.

Later the catalogue will be
extended with material for the
12- to 15-year-old range.

This expansion into educa-
tional software is to compli-
ment the company’s plans to
produce a schools version of
its Dragon32 microcomputer.
The model, which will have a
built-in RGB monitor and cas-
sette player, is currently under
development.
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HUGE SELECTION—OVER 400 IN STOCK!I

ZX81/SPECTRUM
PROGRAM TAPES

Gat the most from your ZX81 or Spectrum at minimum cost by hiring
program cassattas for just £1 each per fortnight (plus 40p p/p).

Qur stock of over 400 tapes (up to 20 maker's original coples of the
more popular ones) covers most of the best cassettes advertised in
this magazine—and mora: thrilling m/c arcade and adventurs
games, tesis of skill, realistic simulations and a wide range of utilitias
for business, multi-indexing, banking, toolkit and graphlc aids.

You can switch from ZX81 to Spectrum membership at any time by
paying the balance, and hire up to three tapes at a time. Our regular
illustrated magazine “Computerchat” is poated free to all members,
with its product and software reviews plus our unigue "Top Twenty”
ZX tapes chart based on members® scores, and some special offers.

" An exceptionally professional and thriving
organisation with, even, a most readable
newsletter” —review in Eric Deeson's "Guide to
ZX Spectrum Resources.”

(7 7 The Sinclair Owners’

Srru l SOFTWARE LIBRARY oeer powk
Heather Cottage, Warren Road,
Liss, Hants GU33 TDD.

Yes, pleasa—I1'd like to juln for the next 12 months. Please send on
money-back approval my magazine, descriptive library catalogue and
order forms, on the understanding that if I'm not delighted with your
service within 28 days you will refund my money in full.
PR AL e SO S R e, ¢ e s e
| enclose cheque/Postal Orders for:

[ £8.50 for ZX81 membership (overseas £2 extra in sach case)

O £9.50 for Speclrum.mambershlp

ABERSOF T

7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA

ZX81 & Spectrum
Games

Chess 1.4: Ten levels m/c graphic screen display.
16K ZX81 £8.95

Invaders: Very fast m/c action. Includes mystery ship and
increasingly difficult screens.

16K ZX81 £4.45

Mazeman: A fast action m/c game that reproduces the
spirit cf the original. The Spectrum version includes
excellent graphics.
16K ZX81 £4.45 - Spectrum £4.95
Can also be used with AGF joystick,

Adventure 1: Based on the original game by Crowther,
this game was the start of the Adventure craze. Reviewed
Sinclair User, issue 2. Features Save game routine as the
game can literally take months to complete.
16K ZX81 £8.95 - 48K Spectrum £9.95
See us at the 5th ZX Microfair.

We have full stock of all programs and supply by return of post
(which is included in the price)

THE SOFTWARE BANK

LEND A TAPE
AND BORROW ONE OF YOUR CHOICE

NOW IS YOUR CHANCE
TO TRY OUT PROGRAMS BEFORE YOU BUY
FAST RELIABLE SERVICE
ALL TAPES CHECKED BEFORE DESPATCH

COMPUTERS REPRESENTED:
SPECTRUM BBC VIC20
DRAGON 32

(ENQUIRIES WELCOME FOR OTHER COMPUTERS)

ZX81

Only 50p per tape borrowed plus p&p. Send £5

Annual Membership Fee on full money-back

approval and we will supply you with our information
sheet and order form.

Dffice: B
The Software Bank P 5
35 Alexandra Road S B
Stoneygate : v |
Leicester = =

LE2 2BB

BOND SYSTEMS
FOR SPECTRUM 16K and 48K

The SPECTRUM computer can be used to play games. It can
also be used to improve your abilities. Our programs play games
which improve your abilities.

' VOCAB FRENCH AND VOCAB GERMAN provide you with a

vocabulary of the really useful 700 words, the most commonly
used words, derived from word frequency lists; the most
frequently used words at the beginning. Find out how much you
already know, and how easy it is to put unknown words into your
“memory".
VOCAB FRENCH SPECTRUM £5.00
VOCAB GERMAN SPECTRUM £5.00
(Spanish and Italian in preparation)

STAGE 1. Our MATHS does not ask you to type in an answer;
that takes time and does not improve your speed.

It presents you with a simple sum (addition, mulliplication,
subtraction, division) and measures the time you take to decide if
it is right or wrong. Useful and compulsive for all ages from 7 to
70. You really have to mind your P's and Q's. Also TYPEEZ to
help you to find those letters on the keyboard which seem to
disappear when needed; with typing speed per minute. Also a
simple SORT program for any number of entries, without
adjustment to the pmgrarn Also BARGRAPH and DOTGRAPH.

STAGE 1 SPECTRUM £4.00

BOND SYSTEMS, 15 BELMONT ROAD, HARROGATE,
NORTH YORKS, HG2 OLR.

£5.000
£5.00 0
£4.000

German
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Joining the
majority

e ‘The Monkey Puzzle’,

November 18, page 35: If
the question was formulated
by Seymour Papert exactly as
quoted by your contributor,
then it is not surprising that
three-quarters of the students
asked by Papert gave ‘wrong’
answers. As the question
stands, the answer given as
correct (that the rock goes
up). is actually incorrect.

You stated that the monkey
and the rock are of equal
weight. In this case, in order to
balance one another, as also
stated, both must be resting
partly on the ground; or both
must be completely clear of
the ground. The question asks
whether the rock moves up, or
down, or stays still, thus im-
plying that it is free to move
down, which means that it
cannot be resting, even partly,
on the ground. This means, in
turn, that the monkey also
must be completely clear of
the ground, with the whole of
its weight already on the rope.

Starting to climb up the rope
will have no effect on the
weight of either monkey or
rock, so the rock will stay
where it is.

S Kane
66 Haw Road
Co Antrim

Boris Allan replies: by pulling
on the rock (to raise himself)
the monkey effectively applies
a turning force to the pully (ie a
‘“‘couple’) and thus the rock
rises. The solution is a case of
action/reaction, and the monk-
ey rises at exactly the same rate
as the rock.

On a winning
ticket

May I express through your
columns, my thanks to

David Lawrence for his Work-
ing Spectrum, a copy of which
arrived this morning (Novem-
ber 17). As I ordered it on
November 12, this must set
something of a record in the
world of micro-computers.

On a first swift look through
the book it would appear to be
invaluable and credit must also
go to the designer for the very
clear way in which the in-
formation is presented. No
large chunks of indigestible
text.

Thank you and the team for

Popular Computing Weekly,

I'm a committed fan and look
forward to each issue.

) Marion Taylor

504 Ben Jonson House

Barbican

London EC2Y 8DL

Niggardly bug

examples

Dare I say that the exam-
ples of Spectrum bugs
offered by your correspon-
dents (so far) have been nig-

gardly, almost insignificant ex- |

amples.

This one produces an entire
incomprehensible screen dis-
play. First enter:

10 PRINT "xow"; ; GOTO 10 and
RUM it

The screen will fill up and
the computer stops to ask
Scroll? Press both shift keys
together and then Enter.

Can anyone tell me what's
going on? =
John Bloxham

18 Lea Close

Stratford-upon-Avon |

Warwickshire CV37 9J8

When a bug
is not a bug

David Edwards’s Spectrum
“bug” reported in your
December 9 issue is not only
not a bug, it is actually
documented on page 114 of
the Spectrum manual, which
fully explains the phe-
nomenon.

For the uninitiated, 6 in
extended mode generates a
“paper yellow™ control code
sequence, ie Chr$17 + Chi$6.
Pressing Delete once deletes
the Chr$17 leaving Chr36,
which reference to the charac-
ter code chart on page 183 will
show is the control character
corresponding to a comma in a
Print statement, hence the cur-
sor moves to column 16.

None of the other colour
codes (0-5 and 7) have any
meaning to the tv display,
hence they are displayed as a
question mark.

All this does is illustrate the
interesting fact that Delete
works on control code sequ-
ences starting with the first
code and working through to
the last, rather than the other
way round as with normal dis-
played characters. Incidentally
9 in extended mode sets the
Bright attribute, not colour
white as stated by Mr Ed-
wards.

There seem to be very few

" “real” bugs in the Spectrum,

most of those reported are

interesting quirks with little or

no practical significance. My

contribution to the “real but

avoidable™ category is that

Clear does not do a Restore,

contrary to the manual. This

problem is overcome by the

good practice of putting a Res-

tore before any critical Read
statements.

Kevin Gordon

41 Fennel Crescent

Broadfield

Crawley

West Sussex

Bugged up and
interesting

think I have found another

bug in the Spectrum —
an interesting one. Normally
when the computer gives an
error code, the cursor dis-
appears. Then, when a key is
pressed, the ‘message dis-
appears and the cursor re-
turns. Biit the following prog-
ram gives a different result:
18 INPUT 3; a$

When the program is run,
the error message “J Invalid
I/O device, 10:1” is given —
but the cursor appears at the
end! Any typing done then will
appear on screen at the same
time as the error report, which
cannot be deleted. This does
not disappear until Enter is
pressed, when the message is
removed before syntax check-
ing starts.

Has anyone else noticed this
fault? It seems to arise from
the fact that you are telling it
to accept data from the printer
rather than the keyboard.

Bill Longley

388 Ipswich Road
Colchester

Essex CO4 4EX

in a minority
with only 16K

s a reader of your maga-

zine since No 1,1 wonder
if you (or anyone else) can
explain to me why the authors
of programs, and especially
software companies who retail
the various program cassettes,
always assume that the max-
imum capacity of the ZX81 is
only 16K.

I have a ZX81 32K. There
must be many thousands like
me, and also many thousands
with 64K Ram packs, yet there

do not seem to be any casset-
tes on the market to take
advantage of this.

The real reason I am writing
is that recently I purchased a
ZX81 machine code compiler
only to find out that it just had
variables A-Z, no strings and
no arrays unless you used Peek
and Poke.

As [ wanted it to process the
loops in programs using strings
and arrays, but am not too
familiar with the Poke com-
mand, the compiler couldn’t
help me a lot. The reason
given in the instruction leaflet
was lack of space as the ZX81
only had 16K Ram.

I would like to gamble that
if a check could be made on all
ZX81 users throughout the
country that the 16K Rammers
would be in the minority.

I Ashbourne

212 Cherry Sufton
Hough Green
Widnes

A moot point. It is a gamble 1
would like to take, but the
thought of conducting a nation-
wide survey of ZX81 owners is
a little daunting.

If you feel 16K owners are a
majority/minority, please let us
know.

Request for
Vic adventures

Aﬁer seeing the letter in

your September 23 issue

about Vic adventure games,

my friends and I decided to
write to you asking for some.

We all own Vies and enjoy

buying your magazine a lot.

A M Smith

E Midwinter

P Eastman

N Oakly

21 Willingdon Park Drive

Eastbourne

East Sussex

There was not a massive re-
sponse to our request for Vic
adventures, but there was
enough interest to justify
futher action. We hope to run
an adventure feature some
time in the New Year,

If you have an opinion you
want to express, or have spot-
ted an error that needs cor-
recting, write to: Letters,
Popular Computing Weekly,
Hobhouse Court, 19 Whit-
comb Street, London WC2,
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Missile command

A new game for the 16K Spectrum by Chris Wood

fter a visit down my local arcade for
ideas for games for my ZX Spectrum, |
decided that Missile Command would be
fast enough in basic. Below is an outline of

the program. Y

Lines

101023 Sel colours, and print instructions. Line 20
makes the cursor into the word Confinue to
look neater.

241038 Creates the user definable graphics. Run
when you get this far so that you know
which ones to put in lines later.

40 w0 B85 Defines the remaining variables and sets
up the screen. Line 47 enables you to print
on line 22,

90 to 140 The main game routine. Line 130 sends

the program 1o the subroutine at 200 to
check if a missile has been shot down if the
1(one) key has been pressed and there is
still some ammunition.

Scans the Altributes of the cities on line 20
to see if they have bean hit by missiles.

17e

171 o 194

200

400 to 480

Sends the program lo the ‘enemy satellite’
routine at 400,

Works out the bonus for the remaining
ammunition and cities according to the
wave attack number,

Checks to see if a missile has been
correctly hit; if it has it decreases ihe
number of missiles by one and to ensure
the correct missile is stopped the position
of the last missile replaces the destroyed
one. A mushroom cloud is printed at the
and of the missile trace.

This is in effect a game on ils own. It has
had o be written like this 1o make it very
fast and difficult, and lo avoid clutter by
putting it earlier. It is fast because the
bonus is very large and there would be no
point in making it too easy.

Full instructions for playing are included

in the program.

POPULAR COMPUTING WEEKLY
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Missile Command

19 RESTORE ©: FAPER 1. INHK 7
BORDER B: CLS : PRINT TRE 7;"Mis
Sile"Cthaﬂd“'TﬂB A

12 PRINT - AR eneny pover 15
sending i1L°s & Intefrcontanan
tal BalLlistic " ""MHisSsiles to des
Lroy Yyour c:t ESL "
14 FREINT t @& ©F 1C LUDU L
0 intercepr” " thémk Wilh 4SDUFT L3
ser cannon """ defense system,be
ﬂare they™ "' level yousy cities.
16 PRINT ' The control: are€ a
& follows: e up Down Left
Right Fi;n FAEAN Fi & S
18 PRINT '™ You get a bonus (O
r the cities"'" 4ou save and 4o
ur unused™ "' ammunition."
3 OR B=1 TO 48 EEP .l.RND#%
22: NEXT B
20 POKE 23617.210: INPUT FLASH
1; "PRE “ENTER” TO "; LINE as%:
POKE 23617.8
22 CLS PRIMT "° You canno
t go below the Line ks and if
yog tru you canhot’’ raise 49
ur =ights again."" """ S0 be
careful and °
23 PRINT - " At the &nd of =2a
ch wave an "*'" enemy satelite wi
LL go across "' the SCregn. if
\Nygu can aim atv’" it Your avioma
tic Jamazng e sransmitier will
destio it."*'TAB 9,;"G6000D LUCK™
24 PHUEE S528: LET HS=S5008
25 POKE 23658,6: LET =3=@: LET

3@ FOR q=144 TO 1590: FOR =0 T

0O 7: READ a: POKE USR CHR% 9+n,a

MEXT n: MNEXT

35 pDATA O, 16,.16,16,16,16.40,0,
240,243,247 ,255,255,255,255.,2

S8 DATA 3.7,259,231,255,255,25
5,585.4,156.2202, 1586 ___,;§_,_ 4.
245 . @.60,66,129,129,125,23.2

33 DATA 3.227.,244,216,56,160,2
=7 3,192,199,4?,2?,2u,¢5,199,192

48 LET s=0

43 PAPER S: INK 2: BORDER 6:
Ls : PRINT AT 21,@; PRAPER 4; THE
535 &

E E PHPEH e =
@,9; PHFEP B; INK

i S: LET r=3%(6-5)
9,1

= ;: POKE 23689.2:
PRINT AT 22,80 INK ?; PRPER B;T
AR 31" ";AT 22,8;" ARmunition:’
;: FOR w=1 TO €: PRIMT PHPER ;"
1";: NEXT #w: PORE 23655.2
48 PLOT @.38: DRAW 255.0
E ¥=10: LET 9=1@: LET xi=

55 PRINT AT X,4; BGUER i; INK @

50 DIM b(6): FOR i=1 TO 6&6: LET

Blil=-1+INT (RND%3): IF MOT bili
} AND i3 THEN LET bilil=-1

65 IF MOT bili) AND i<3 THEN LE
T bli)=1

7@ HNEXT i

73 ESET5T.8%%!
;o BED om0

e

PRINT INK ©

a0 DIM a(B): DIM di6): FOR i=1

TO 6: LET dii)=8:

LET ati)=187:

as DIH fI(6): FOR i=1 TO &: LET
Ei%l!“INT [RND*#B3*(6*5XE]+12: N
i

9@ FOR =1 TO 20

95 FOR i1=1 TO e: PLOT fili).afi
) RAL b{i} #{INT {(BRMD#5)) ,-d (i)
: LET F€i)=PEEK 23677: LET atil)=
PEEK 23678

1@@ PRINT AT x1,4l; OUER 1, INK

185 IF PEEK 25677<¢9 AND_ L ii)

THEN LET bili)==bli]:

196 IF PEEK 235??‘245 AND

@ THEN LET bii)==bii

] i
G0 TO 115
(i

112 IF INT iRND*¢]—¢ THEN LET b

Lli-ﬂbtil

i1 IF x<17 THEN LET X=X+ (INKEY

!*”6“!AIINKEY¥ gl el |

128 LET u=u+ (INKEY$="8") - {INKEY

$="5")

125 PRINT AT X, BETUU§R 1; INK @

gkt LET K1=X

=4
13@ IF INKEYI--"!.“ AND r:@ THEN
135 BEEP «@B1l,45-is2

14@ NEXT i: NEXT

J
159 FOR n=2 TO 27-(5S%s5)1 STEP S5:
FOR o=@ TO 2: IF ATTR (2@,n+a3) =

+9;' INK 7; FLASH 1; “E":

42 THENM LET sS=s+1: PRINT HT 19 n
EXT

Iyl
IF n>27-iSei5-13)) THEN GD TO 1?@

162 NEXT a: NEXT n

178 GO SUB 480

171 PRINT AT 1@.2;°
R U=l TO 65-5: PRINT

‘Bonus:¥v;: FQ
i INK @;" BC
ao

Bn: . BEEP .25,8-v: LET s2=s2+1

#INT .thn): NEXT v

w5

R U=1 TO r: PRINT
BEEP .1,-1@: LET s3=
7. NEXT U

1721PRIET 'Tﬂaala INT {bnl,™” X
175 PRINT AT 12, 2; "Bonus . il e i 2

IHH E.nill.; .
=545 INT (bn

e 1755PRINT ‘Tg' 19, INT ibn);" X
; 5
177 LET SC=SC+52433: LET 52=0:

LET s3=
i7v8 IF 5c>=hs THEM
18@ IF s=6 THEN GO
13q FGR =1 TO 288:

TO
9B FRINT FAFER @;
;5c;AT @,26;hs: FOR

LET hs=scC
TO 190
HEXT U: GD

EEF’ .@1,8. BEEP .@1,48-2: NEXT &
- IMeUT "ARether QT ANAMYS

192 IF aﬁ:";" THEN
194 STOP 5
KE 2953942._P$INT aT

PER: X" = FOKE 2365
1,4@: FOR d=1 TO 6:
/8=y AND 231-(INT (a3
EN LET fidi=fters:
FRINT QT H=1,%¥; IHK
i L =2=-1: LET 5

EBS NEXT d
212 RETURHN

4022 FPRINT AT x.u4: 0O
ET X2=IMNT (RND¥10) +3:
LET uy=1@: LET xlzg;

.‘!'EE 'iqﬂ k=1 TO
“%@g PRINT AT x1.91;

419 IF y«<28 THEN LE
$="8") - (INKEY &="5"}
420 IF xX«17 THEN LE
="56") - (INKEY&="7"}
430 PRINT AT X1,41;

a%s
cLS : RE&TDR

VER @;" " 15
LET x=1@:
LET =

DUVER 1; INK
T Y=u+ { INKEY
T ==X+ (INKEY

OUER 1; IMK

T KT LET Xl=X: LET uil=

448 IF x1=x2 AND ui
TO 460

445 IF x1=XZ AND 41l
TOD
45

455 RETURN

-
=Kk +2 THEN O
=k +1 THEN GO

4EQ
NEXT k: PRINT AT x2.29."

46@ FRINT AT X2.k+1;: FLASH 1:“E
A79 LET sc=sc+S00INT (&n)

475 PHUSE =1

48@ RETURN

¢338 FOR n=@ TO 7: P
‘Fland - HEXT n

RINT PEEK (U
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Four of the top Spectrum and ZXB1 games from Popular Computing
Weekly on sale on one cassette at a special price of only £4.45 inc p&p.
Laserchase, by Simon Lane. This top game for the 16K Spectrum now
has the added feature of a Bomb facility.

Kong's Revenge, by Jonathan Flint. This Kong game for the 16K
Spectrum is one of the best you will see.

Robot Control, by Simon Lane. This 16K game for the ZX81 uses
machine code routines to make your flight from the robots even more
deadly.

Allen Attack, by Jeff Naylor. This machine code Space Invaders type
program fits into 1K on the ZXB1.

You will not find better value for money Spectrum and ZX81 software.
Order now from:

Computing Weekly, Hobhouse Court
19 Whitcomb Street, London WC2 THF
Please make cheques/postal orders for £4.45 payable lo Sunshine
Publications. We can normally deliver within four to five days.

S S e S IE O IC MO S I e I e DO or S o

e e e e e o T P

[eoms SoFTURRE]

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

SHARK ATTACK ROMIK PROMISE
s e A MINIMUM OF ’@

e e t:sr:E l!:"\l"ivl': t?#r':lE

trail behind you, trying to cover all the visible
ocean and ensnare the sharks al the same
time. Baware of stopping or covering your MULTISOUND SYNTHESIZER
tracks for toa long, if you do, then the sharks For the unsxpanded Vic20
The Vic Muitisound Synthesizer is very fed-
bile and can be played in more ways than can
over be explained here, t0 creste music and
special efiects. For example, create any fune,
up to 255 nofes (after following appropriate
instructions), then press “F1°" or “F3", then
key 9" and enjoy the added affect. Now hit
"4" listen to the difference. For a surprise
— hit "=". Now add a melody over the fop —
hit key “'8"" then “'7" — now play a mefody,
or expariment. Have fun/

will escape and come afier you. Watch out for
the ever increasing deadly octopuses (some-
times the sharks will eat part or 21l of onel)

1 MOONS OF JUPITER

For expanded Vic20, 3K, 8K or 16K
You are the Commander of a fleet of des-
i troyers looking on from the salety of a mother

ship, you send in one destroyer at a time to
blast a passage through the MOONS OF
JUPITER. Your destroyers have to dodge,
and blas! the UFDs . . . Walch out for the

they can smash your destroyers, but MIND TWISTERS
you cannot harm them For unexpanded Vie20
Four games to stretch your brakn
A Wachine Code Blackjack, Decipher, Four Thought and Taas-
Arcade Quality Game er are our computerised versions of very
SEA INVASION popular home games and will test your
Uneapanded Vic20 mental agility and skl for many a long hour
Fight off the atiacking sea creatures for as
long as you can. Shoot the whale for a Hrﬁm“::g“ﬂn

surprise score, watch out for the crabs,
starfish and octopuses.

MARTIAN RAIDER
For unexpanded Yic20
Skim as close as you dare o the surlace of
the planet, devastating the Marlian cities,
destroying ammunition dumps. (gaining more
tima), shooting down the ground-to-air mis-
siles,

Space Attack is a game of skill. You as the
pedot of an intergalactic battieship have to fight
your way through wave after wave ol various
alian spaceships.

ALL PROGRAMS ARE £9.99

Machine Code Arcade Quality Game
STRATEGIC COMMAND
Our first game for the Dragon
A strategy game for two players. Will keep
SPECIAL OFFER . . . you active for many hours. Alr, sea and land
batthes!
:Ecglwﬁucf;%s ALL PROGRAMS ARE £9.89
Available post free from the above address DOUR GAMES ARE AVAILABLE FROM ALL
only GOOD HOME COMPUTER STORES

FOR THE FIRST TIME
ANYWHERE IN THE WORLD!

ASTROLOGY

ON YOUR SINCLAIR ZX81 (16K)
AND SPECTRUM

USER PROMPTING PROGRAMS: merely key in birth informa-
lion as requested by the computer — READ OUT (and/or PRINT
QUT) what is normally the result of many hours of painstakingly
tedious and complex mathematical calculations using tables,
ephemera, efc.
Cassette | ZODIAC| ONLY £10.00
makes truly AVAILABLE AT YOUR FINGERTIPS
THE SIDEREAL TIME OF BIRTH.
THE ASCENDANT AND MIDHEAVEN in Sign, rees, 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.-
TIOM AT THE TOUCH OF A KEY.
ZODIAC I
GIVES YOU THE ASPECTS
Other programs in course of preparation include: PROGRES-
SING THE HOROSCOPE; RECTIFICATION OF THE BIRTH
TIME, etc.

STELLAR SERVICES

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

Cassette |l ONLY £8.00

10

HJ23 Saparatlun Sofilrara

Professionally Written and Produced
Software for the Home Computer
From M.E. Evans the author of

MONSTER MAZE
3D DEFENDER
comes agame for the
ZX81/Spectrum \
o = 3 'H:\"\?-. -
ESCAPE oy

Can you find the axe to break
down the exit door of the maze i i & é
and ESCAPE? The maze is inha- gt o,
bited by 5 hunting dinosaurs in- \ o
cluding a TRICERATOPS who
has the habit of hiding behind the
hedges, and a PTERANODON
that soars over the maze o swoop
down on you.,

Send to: NEW GENERATION SOFTWARE
FREEPOST, oldland Common Bristol BS15 6BR
Ino stamp regd. in UK

or for INSTANT CREDIT CARD sales ring 01-930 9232

Please send me a copy of Escape for the 16k Spectrum.
| enclose cheque/P.0. for £4.95

LR T e e e e, ey e R
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Alec Fry, at with some of his staff.
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At the libraryinLiss

David Kelly talks to Alec Fry,
founder of the Sinclair Owners’
Software Library.

Mention the idea of a software library to
some software producers and they turm
puce and have to be restrained. They see
the library as an institution set up specifi-
cally to deprive them of sales.

Other software companies are content
to coexist with libraries and take an
altogether different view.

Alec Fry runs one such venture — the
Sinclair Owners' Software Library, based
in deepest Hampshire. After only six
months — the service started in July 1982
— the library has over 1,000 members and
has more than 150 ZX81 and ZX Spectrum
titles for hire.

“Last Easter | bought a ZXB1," says
Alec, “and | quickly realised that it was
easy to spend as much on software as on
the machine.

“So it seemed like a good idea to build
up a stock of programs and start a library
— | was surprised that nobody had done it
before.”

Membership of the Sinclair Owner's
Software Library costs £8.50 or £9.50 a
year, depending on whether you wish 1o
hire ZX81 or Spectrum cassettes. For this
you get a quarterly newsletter, a library
catalogue and your first order form. In
addition to the membership fee, a charge
is made every time a tape is loaned out.

The library has to keep more than one
copy of many of its titles. There are as
many as 20 copies of some of the most
popular cassettes.

Each cassette has a surprisingly short
life. “Usually a cassette won't last much
more than 15 or so lendings,” says Alec.
“By that time someone has creased the
tape or it gets damaged in the post.”

Each cassette is loaned for a two-week
period but, in practice, most are returned
before the time expires. Just like a book
library, every cassette has an accompany-
ing card stamped with its return dates.

Looking at these it is easy to see that the
library stock seldom languishes on the
shelves — tapes are often taken out and
returned several times a month.

‘“When members return their programs
we encourage them fo give it a score.
These assessments are then fed into my
ZX81 and we compile a top 20 list of
cassettes — based on how the members
rate the programs rather than on the
number of times it is taken out. The ones
most in demand do not necessarily get the
highest score.

Most members hire new lapes im-
mediately after returning the old ones. This
means over 50 returns every day. So the
library now employs three people part-time,
as well as Alec and his wife Erna.

“Nearly all our tapes are out on hire at
any one time — if we have tapes on our
shelves they tend to be the 1K ZX81
programs. At the moment adventures are
going well and we get a lot of demand for
Spectrum utilities.”

To a software house the main headache
a library throws up is that of illegal duplicat-
ing. Copying cassettes while they are out
on hire is a very difficult problem to control.

“To start with | wasn't sure what sort of
reactions we would get from software
suppliers. | made one or two tentative
enquiries before we set up the library and
those software companies we spoke to
seemed quite happy with our idea.

“Our service operates just like any other
lending library — it's all perfectly legiti-
mate. In fact, many public lending libraries
now offer a music cassette lending facility
— the local library in Liss certainly does.
We are only doing the same with computer
cassettes.

“At first all the money we earned went
into building up our catalogue. We soon
discovered there was a big demand for
what we were doing. Luckily, all my busi-
ness experience has been in mail-order.
For the last 16 years | have been the
managing director of a photographic sup-
plies mail-order company.

Street Life Street Life

“| knew roughly what we would be in for
if the library turned out to be a success. If |
had not been prepared we would certainly
have been swamped — we are still getting
50 to 60 new members per week!

“We cater equally for ZXB1 and Spec-
trum owners — in fact our membership is
split right down the middle. Our range of
ZX81 programs is greater, simply because
the machine has been around longer.

“We choose which tapes we .stock.
There is often more than one program that
does' much the same thing, particularly
with utilities. Selection is made on the
basis of manufacturer's literature and all
our main suppliers keep us informed of
new products.

“Of course there are a few suppliers
who just don't want to know about software
libraries. Some state on the cassette that it
may not be hired out.

“We always make our intentions clear
when ordering tapes for the library. Of all
the companies we have contacted, only
eight will not sell to us — and we respect
that view. In such cases we simply do not
have those programs in our library.

“All the tapes we hire out are bought
from the manufacturer and many com-
panies regard us as a good customer
because of the quantities we buy. We
could never stock all of the material from
each company. If a member hires a tape

g

Luckily, all his business experience
has been in mail order.

from us and likes it then he or she may well
go out and buy it for themselves. Alterna-
tively, they may find that the programs
from a particular company are very good
and, when they have a new product, buy it.

“Obviously we discourage them from
illegally making copies. Many of our sup-
pliers send us special versions of their
programs which auto-run and cannot be
saved.

“It is a rule of membership that library
cassettes must not be duplicated.

“It has been suggested that we should
pay a royalty to software companies. A
figure of 20 percent has been mentioned
which would be ludicrous — it would be
more than the hire fee.

“The software houses get their cut
anyway — both on the new tapes we buy
and on the replacements bought later. I'm
sure tapes wear out much more quickly
than books do in public libraries.” [ ]
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REVIEW

Escape!

John Scriven finds out whether
the latest Spectrum games are
good enough to save you
money in the arcades.

friend of mine said last year that he'd

recently bought a micro to save
money. On enquiring how this might be
achieved, | was surprised to discover that
it was not to help with home finances,
producing sales graphs or calculating odds
on football pools. He had calculated that
he spent £1.50 on video games every time
he visited his local hostelry.

If he were to buy a ZX81, he could stay
in and play arcade games and, in less than
four months, he'd have saved himself the
purchase price. Needless to say, he was
back at the 20p slot within a month,
disillusioned with the standard of the
games he'd acquired.

Most were in Basic, very slow and could
not compete with the colour and sound of
the real thing. In the 18 months since this
happened, micros have advanced con-
siderably. The speed has been improved
by the use of machine code in many
games.

This review will consider how far the
successor to the ZX81, the Spectrum, can
emulate the original arcade games, or
even surpass them.

There are several games based on the
Pacman theme as well as one or two
Invader look-alikes. It would be pleasant to
find rather more innovation in game con-
cepts, but it seems the great British
arcade-playing public prefers tried and
tested ideas and new games lake time to
catch on.

Mazeman from Abersoft is a maze-
pursuit game that involves eating dots
while avoiding four little ghosts who pursue
you. If you've recently.eaten a power pill,
the hunters become the hunted for about
eight seconds. Tackling them gives you
extra points. There is on-screen display of
men left, screens eaten, individual score
and hi-score. On the whole it is a compe-
tent high-speed version but the choice of
cursor control keys for movement,
although logical, does not make for ease of
playing.

Spockyman from Abbex is similar in
concept to Mazeman and does have the
advantage of easier control keys. In fact
any key in the top row of the keyboard
moves your player up, the bottom row
moves it downwards, and the middle two
rows are divided in half for left and right
movement. This means you can select
which keys are most suitable for you.

The reason why this is preferable to the
cursor keys is that the movement on the
screen is related to the geographical posi-
tions on the keyboard. It is more suitable
for high-speed action games. The answer,

L
John Scriven, games evalualor.

of course, is to use joysticks, and few
games mention this facility.

This will doubtless change in 1983 when
Sinclair, as well as Kempston, produce a
joystick. Spookyman is very fast and does
have a one- or two-player option, although
all your turns have to be taken consecu-
tively.

Specires is the Bugbyte maze game and
is similar to the two previous games. The
graphics are more advanced and there is
the entertaining story of Eddie the electri-
cian trying to turn the lights on in a haunted
house. But it is still a Pacman sheep in
wolf’s clothing. This is a fine product, but at
£8, it is £3 more than the other two games,
and as such, rather over-priced.

In its newly-announced collection of

software, Sinclair has included what
appears to be yet another Pacman in the
guise of Hungry Horace. It is soon clear,
however, that a spark of originality lifts this
game above run-of-the-mill maze games.
The maze has bridges and tunnels, an
exit and an entrance through which an
endearing little man appears. He has to be
steered round, munching fruit that occa-
sionally appears, while you avoid purple
guards. If you reach what appears to be a
bell, you can temporarily turn the tables on
the guards and chase them. Should you
negotiate the first maze successiully, there
are three others that increase in complex-
ity, the last one leading back to the first,
but with an increase in difficulty. There is a
sensible choice for movement keys and
the sound of munching is very realistic.
This is one of the best Spectrum games
and very addictive. It is noticeable that all

the Sinclair cassettes produced in con-
junction with Psion are easily loaded and
well-written.

New Generation Software has managed
to achieve a maze games (Escape) that is

‘both original and entertaining. The maze

appears viewed from an angle of 45°
giving a 3-D effect. Vertical paths are
obvious, horizontal ones often obscured
by hedges. Difficulty is selectable from 1 to
5, and the object is fo find a hidden axe
and use it to batter down the exit.

No problem, you may think, except that
dinosaurs (the same number as the diffi-
culty level) pursue you. The graphics are
excellent, especially a horrifying ptero-
don from which it is almost impossible to
escape. Top scores are recorded, as is the
time taken. My one criticism is the familiar
difficulty of using the cursor keys for
control.

There are two versions of Asteroids:
Planetoids from Sinclair/Psion, and
Meteoroids from Softek. The original
arcade game provided you with a small
triangular spaceship in the centre of the
screen. Two buttons controlled rotation,
and two more thrust and lasers. A panic
button could hyperspace you to another
part of the video universe.

The main enemy consisted of large
chunks of interplanetary detritus that broke
up until they were eventually vaporised.
Additional excitement was provided by
enemy saucers that shot at you. Avoiding
this collection while destroying it was a
challenge, but the graphics belonged to an
earlier generation of arcade money-
spinners.

Flanetoids copies the original faithfully,
but uses the user-defined graphics facility
to produce a much more life-like ship.
Unfortunately the movement is not realis-
tic, being both jerky and toc easy to
control. The original needed great skill to
learn to use reverse thrust to prevent the
ship careering off screen.

Softek's version suffers from a similar
disregard for the laws of physics and has a
simpler spacecraft. The meteoroids,
however, are very solid in appearance and
the game is more involved than Sinclair's,
having shield and movement for protec-
tion. There is also the option to temporarily
halt the game while you do the washing-
up, the gardening or your homework with-
out destroying your brilliant score. These
are two versions of a rather dated game.
Softek just wins on points. Sinclair's ver-
sion does have a short game called Missile
on the reverse which probably makes
them of equal value.

Next come the obligatory versions of
Space Invaders (yawn!), one from Sinclair/
Psion, Space Raiders, and one from
Quicksilva, Space Intruders. Both include
banks of invaders, laser cannons and
buildings to shelter beneath. Sinclair's
game has better graphics but is painfully
slow. Quicksilva's version produces neal
little invaders but rather simplistic ground
shelters that disappear in big chunks and
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cannot be used to fire through. This was a
favourite trick on the arcade version. It is,
however, fast enough to keep you awake
during play, which is more than can be
said for Space Invaders.

Another game that involves protecting a
base from falling objects is Rox /il from
Llamasoft. You will need plenty of practice
with this game to become proficient at
destroying meteors as they crash near
your moon base. Unfortunately, the adver-
tising calls these Cruise missiles, which is
factually incorrect — Lunar ballistic mis-
siles would be more accurate — and in any
case probably offends the not inconsider-
able number of unilateralists in this coun-
try. The game itself is exciting and well
written, as well as being good value at only
£2.95.

Two games that push the potential of the
Spectrum to its limits both originate from
Silversoft. Perhaps '‘originate” is not the
best word as they are both extremely good
copies of complex arcade games. Ground
Atftack is a version of Scramble, in which
you negotiate a tortuous tunnel system,
bombing fuel dumps and shooting at rock-
ets. There are controls for up, down, and
sideways movement as well as bombs and
laser buttons. It is a test of real dexterity to
cope with the later stages of the tunnel.
Good value at £5.95.

Silversoft's Orbiter seems to have
reached the limits of Spectrum graphics. It
reproduces almost all the features of De-
fender and is only slightly slower. The
attack waves are all there, complete with
littte men, mutants, aliens, cluster bombs
and the ability to fly to the left or the right.
There is also the small radar screen at the
top to show what sort of nasties are
approaching.

| even found that using Orbiter for a few
days improved my score on the arcade
version. My small criticism is that there
was no provision for a table of best scores.
I'm sure that a great incentive to play
arcade games is the ability to flash your
name to all and sundry when you reach the
top ten. Notwithstanding this, it's well
worth £5.95.

N

There are two recently released games
that attempt to boldly go where no arcade
games have gone before. Cosmos, from
Abbex, puts you at the controls of a
spacecraft defending a convoy from the
ravages of marauding aliens and the odd
meteoroid. A radar screen in the corner of
the main screen shows your relative posi-
tion while the rest of the screen is taken up
with the view from the cockpit.

Rushing into the game without studying
the clear, on-screen instructions caused
me to blast away at my own convoy, thus
scoring the minimum points in about 10
seconds flat. The next time, | took more
care to explore the possibilities of the
game. Although novel in concept, | felt it
lacked the speed one expects from this
type of game. It is interesting enough,
however, to find a place in many people’s
collections.

Time-Gate from Quicksilva is described
as “4-D adventure”. It is the most

complicated cassette that is reviewed
here, and contains not only the program of

ram explaining the scenario and the use of
the controls. This is obligatory viewing
otherwise you will not have the faintest
idea what is happening.

The sleeve notes cn the cassette con-
tain the traditional Quicksilva Sci-Fi story
just to put you in the right mood. To be
honest, | would have preferred a list of the
large number of control keys. Meanwhile,
the story so far . . . this end of the universe
has been invaded for several millennia by
reptilian thugs. In order to eradicate them it
is necessary to discover time-gates that
lead you back to the time when they first
appeared. Destroy them before they breed
and mankind is saved for posterity, or at
least until you run the game again.

The screen display consists of the view
from the front of the craft, a galactic
co-ordinate chart, and a target compuler.
Steering and fire controls are simplified by
a keyboard template that slips over a
section of the keys. There is provision for
use of a joystick. It is possible to change
speed, to jump to another sector of the
universe, and to land on a planet to refuel,

This graphic sequence is particularly
striking, as is the 3D effect as you battle it
out with assorted aliens. In spite of the
excellent graphics and use of screen to
show spacecraft condition, | was not alone
in finding the initial excitement beginning
to pall as | waded back through time.
Waiting to catch up with fleeing aliens was
irritating.

Although | have reservations, Time-
Gate is a complex, visually superb game
that is to be commended on its novelty.

All the games here show how far home
computers have progressed over the past
18 months. | wanted to show my friend
with the ZX81 what he was missing, but he
wasn't at home, | discovered him later in
the corner of my local, scampering up
video trees as he played "'Donkey Kong'.
“Now here’'s a real game," he said,
feeding another 20p into the slot. @]

Value
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OPEN FORUM

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

Race Maze
; on ZX81
This is a games program, in which you are
challenged to race your car through a
complicated maze in the shortest possible
time. If you are unlucky and crash, five
seconds are added to your final time. At
the very beginning of the program the

instructions are printed out, then the
screen is cleared and the maze is printed
out in fast-mode.

The movement of the car and the
checking to see whether you have crashed
is all done using Peek and Poke. Then the
rest of the program is made up of the
subroutines, one for crashing and one for
printing out the end time and crashes.
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by Mark Greer

on Spectrum
This not so ancient Chinese game will run
happily on your equally not so ancient ZX
Spectrum. It will require oriental patience
and much eastern ingenuity.
There are no difficulty levels to choose
between because there is only one levei—

difficult. The instructions are included in
the listing and are very comprehensive.

There are no aliens to shoot down, no

mazes to get through, nor time limits to

beat: all you have to beat is your own
ability to think logically.
There is an old Chinese praverb which

says the man who can be defeated is the
man who does not try.

Program notes:

110175  Sefting up arrays and instructions.

185 Clears bS.

150 to 210 Sets up a random board.

230 to 260 Inputs and checks move.

265 to 275 Makes the move.

280 to 285 Checks for completion.

290 to 315 Displays score, asks for anothar game.
335 to 380 Special move.

Subroutine 1130 prints reference board.

Subroutine 1230 prints the up-to-date working board.
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relocatable in Ram. DE. isshd B s RN OI UG
} I To ‘:;';0'3 g‘f’g‘igh- these routines need at | ines 350-530 move the screen fo the | 12878 o= 35 zi 5o o¢ cs &l iF
@ ﬂﬂﬁ: va sty right. It uses LDDR in a different configura- | 18532 29 58 P2 i 31 &F es is
| e first listing is ready for treatment by  tion to before. The registers used are A, 1ee02 27 %5 &2 #2 B2 33 i3 i3
|| Bug-Bytes ZXAS program — for those i, DE and BC, 1e8ie 23 33 5139 P2 38 3 R
fortunate enough to own one. | have also  Lines 550-720 move the screen left iesas 7€ 28 D2 38 20 23 ge or
given a simple Hex Loader program and 8 The routine uses the instruction LDIR to | 18882 22 57 25 2 1% 73 23 &2
Hex Dump of the machine code, for o all the moving. Registers used are A, :
programmers without the ZXAS program. HL, DE and BC. R
; To relocate the program just change theé | ines 740-890 clear the screen. By adding JE BEM ¢ 289 xS >
| addresses set in line 20. lines: 20 FOR A=16514 TO 16663
To enter the machine code type in the  g15 SET7.A CBFF 20 BEIAT A; vt
simple Hex loader and Aun. Now key in 820 LD (HL).A 77 B o e
the complete Hex Dump. If you make a the CLS routine can become a screen 28 FBS =~ THEW GOTD SO
' mistake type “S” and Aun again. When invert routine. But to do this line 2 needs g ';E" YHEN. S EHE
you have finished delete lines 10-130. The one extra “X" and the RESET-PRINT 319 LEN=rIes SaslaveOouE Be 8
machine code is now held in line 2 and is POSITION routine moves up by one byte 130 NEXT A
ready for use. but the label system on the Assembler MACHINE CODE CALL ADDRESSES
! To enter the machine code with an automatically corrects this. The registers e R e
assembler enter line 2 as in the simple Hex  used are HL, BC and A. 1884iz8cRort 'g’ex;gn
loader and type in the Mnemonics. Now  Lines 910-980 are the reset print position ig'ggaﬁc.muu CerT
§ GOTO 9000 and then delete lines 3-9060. routine. This is required by all routines Sy
If you do relocate the program, starting otherwise some important system vari- DEHMONSTRAT ION PROGRAM
at address X then the call up points are as  ables will be set incorrectly upon returning | """ """ """ 4
follows: t(':' Basic. (1151 ?rr‘::nr‘i’tml ﬁ;?;:l n:":y ='.Eﬁ
gm:ggw =X Line 990 closes the assembler file. T . AR éi-" ,_gp;" e
Scron Pight il Lines 9000-9060 are the assembler con- | S5 -™ TEERR ST 8 lee T Une 2
Seroll Left g 35 trol program. Line 9010 should be “@;E ity k- E';;E”’ 5 ‘ﬁZ”LE,‘w
CLs changed if you wish to relocate the prog- Cxdf"EENRE7S o= thnBBs7077h
The routines only scrull the first 22 lines ram. 3 LET UP=18E1s
leaving the bottom two free for scores/ | have also written a very simple demon- & LET BobNTilesYe
times to be Poked in and left unchanged stration program just to show one way of e R e S
after using the Scrolls or CLS routine. using the routines, but they have limitless
Only one line is moved at once, like the  capabilities. Continued on page 18
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SPECIAL OFFER

Vic-20 Computer
£144 95 (inci. van

The Vic Centre has London’s most comprehensive
range of Vic-20 and Commodore 64 hardware and
software. Telephone or call at The Vic Centre, 154
VictoriaRoad, North Acton, LondonW 3 (opposite North
Acton tube station) just off the A40.

Telephone: 01-992 9904
Monday-Saturday 10.00am-5.00pm
VISA, ACCESS, AMEX

2525252525252525252 TLTL

NEW . . .BIGGER . . . BETTER
'BUFFER 5oy

shop

We are MOVING up the road to

310 STREATHAM HIGH ROAD
LONDON, SW16

* * * * *

The world's oldest Sinclair-crientated
software shop packed with goodies for

ZX81 & SPECTRUM

Try before you buy — continuous demonstrations
Open 10.30 am to 5.30 pm
Tuesday to Saturday (closed Monday)

* * * * *

Please send large S.A.E. for catalogue
and indicate for which computer

MEANWHILE, our telephone number
remains the same: 01-769 2887

TaTaThTaTaTAT 4T 4T a e oA o AT A A T~ o A To AT AT e e AT AT A AT AT AT AT LT,
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7 LEVELS, RAPID FIRING, LASER SHIELD, MOTHER SHIP,
RE-FUELLING, SMART BOMBS, 3 WAVES, HIGH SCORE
SPECTRUM VERSION HAS SOUND AND GRAPHICS. ONLY
£4.50. FOR SPECTRUM OR 16K ZX81. P.C.W. "ONE OF THE
BEST SINCLAIR GAMES YET". ¥.C. "THE ACTION IS FAST."

AND NOW SPECTRUM SCRAMBLE

“CONDITION RED", M/ICODE ACTION, 8 DIRECTIONAL

KEYS, MISSILES, FUEL DUMPS, METEORS. USER

GRAPHICS, SOUND. MOVE, FIRE AND BOMB AT THE SAME
TIME. HIGH SCORE, FAST ACTION AND DELIVERY. £4.95

“ZX81 CONDITION RED", ZX81 VERSION. MOVE UP/DOWN,
FIRE LASERS. FAST M/CODE. HIGH SCORE TABLE. BY
ARCADE GAMES FOR ZX81 USERS. £3.95.

DRAGON, ZX81, SPECTRUM PROGRAMS WANTED

WORK FORCE. 140, WélﬁSsDEN AVENUE, LUTON,
BEDS.

BEEB BITS

FROM

CLARES

"BBC CASSETTE LEADS DIN to DIN + REMOTE (ref 01) at £2.50

BBC CASSETTE LEADS DIN 1o THREE JACKS (ref 02) at £2.50
MONITOR LEADS BNC to PHOND (ref 03) at £2.95

MONITOR LEADS PHOMNO to PHOMO (ref D4) at £1.50

DRAGON CASSETTE LEADS DIN to THREE JACKS (ref 05) at £2.50
SERIAL PAINTER LEADS (ACORN SPECS) (ref 06) at £7.50

ALL LEADS ARE TOP QUALITY WITH UNCONDITIONAL GUARANTEE

BEEBSTICK: A high quality propartional joystick with a super aclion as ]
reviewed in this magazine and Movember Beebug. Reviewer says,
“Robust, useful and reasonably priced.”
COMPLETE WITH FOUR FREE PROGRAMS £29.95
BBC SOFTWARE:
GRAFSTIK allows the drawing of lines, rectanglas, Iriangles and circles in
up to B colours: Shapes are drawn by plolling a point and maving to the
next point, a line is then drawn batween the two (Inangles need 3 points).
Drawing can be labellad and the whole picture saved o lape 1o be redrawn
later or included in a host p-r?ram. Additional facilities allow painting and
doodiing — A REAL TOOL. Use it for technical drawing, flowcharting,
schematics, graphics, elc.
FREE REDRAW — include it in your own program and you can creale
complex graphics with ease..
JOYSTICK GRAPHICS: is similar lo GRAFSTIK but only allows drawing
in the line mode. The memory saved is used to provide greater control of
the screen, lines, array and scale. Can also be saved to tape for later use
JOYSTICK PACK 1 (free with BEEBSTICK): contains 2 programs ZAP
and SKETCH ZAP is a space war game requiring accuracy and speed 1o
beat the aliens, SKETCH is an efch a sketch with some unusual features
courtesy of the BBC. 8 colours, painting, flashing, ORing, EXORing,
ANDing, etc :
All the above programs are compatible with ANY Joysticks. GRAFKEY. All 1
featuras of Gralstik but using keyboard.
ALL SOFTWARE IS AN INCREDIBLE £5.75 per cassette and offers |
incredible value. :
EUH PRICES ARE FULLY INCLUSIVE OF VAT AND CARRIAGE. NO J
XTRAS

Orders to CLARES, 222 TOWNFIELDS ROAD, WINSFORD, CHESHIRE CW7 4AX.
TEL: WINSFORD 51374,

S e,
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AMAZING NEW
PRODUCT
TELESOUND 84
BBC/SPECTRUM
SOUND BOOSTER

Telesound 84 outputs the computer sound direct

" through your unmodified TV set. Sound effects then
can be controlled from a whisper to a roar. Three easy
snap-on connections eliminate soldering.

Telesound 84 measures 2%z x 2 x 112 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, efc.

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

3.5K VIC20 SOFTWARE

PLANETFALL: Lunar lander with a difference. Escort your fleet to a safe

planet landing, under alien attack. Use joystick or keyboard, Only £4.95
SPACEBLITZ: 2,000 AD and aliens are laying waste the city of London
Defend your capital and destroy their mothership for a big bonus. Tolally

addictive. Use joystick or keyboard. Only £4.95
GAMES PACK 1: Unbelievable value for money. Consists of Turtle Race,
Volleyball, Pelmanism, Calch 22, Onslaught. Only £4.95
SPECIAL OFFER: All three casseltes for £12. Any 2 for £9
All prices include VAT, postage elc.
Prompt delivery assured
SOFTWARE WRITERS: Have you written a quality program for one of the
popular home computers? If so why not send it to us? If it meets our
standards we will market it and pay you 20 per cent royaities on each
cassetle we sell
SHADOW SOFTWARE, 8 HALLGATE, THURNSCOE
Nr ROTHERHAM, SOUTH YORKSHIRE S63 0TU

BBC MICRO/B
‘MUSICSOFT’

5 music games of memory and dexterity
Mode 2 graphics
Fun for 5 year olds
Frustrating for graduates
Variable speeds and score levels
Cassette and instructions
S £3.50

- Cheques to MUSICSOFT
12 Fallowfield, Ampthill, Beds

C.P.S. GAMES

LYNTONIA HOUSE

7/9 PRAED STREET, LONDON W2
Tel: 01-402 7964

We have now completed our move. We wish to

apologise for the delay this may have caused.

The last of the delayed orders should be with

you now. If you are still expecting something
from us, please give us a ring now.

ADVENTURE GAMES

TOWER OF BRASHT:

Role playing adventure for up to seven players. 4
cassettes. £9.50

GHOST OF RADUN:
Adventure for one player. 3 cassettes. £9.50

WIZZARD OF SHAM:
4 Adventure for one player. 3 cassettes. £9.50

I SEVEN CITIES OF CIBOLA:
Adventure for one player. 3 cassettes. £9.50

WAR GAMES:
KING ARTHUR:
Battle in 6th Century England. 3 cassettes. £8.50

CHILDREN’S GAMES:
Peter Rabbit Series and Tummy Digs Series. See
previous ads in this magazine. 1 cassette. £4.50

FOR ATARI 16K AND SPECTRUM
Please add 50p P&P for order

6 JANUARY 1983

ZX81 Workstation...

.. .is a stylish and
ergonomic plinth for the ZX81. It raises and
tilfs the TV to avoid eyestrain. holds the 1I6KRAM
in place and hides the wiring and power supply.
This very professional unitcosts £15. a built-in
power swilch is £3. plus postage at £1.50. inc. VAT,
Pater Furlong Products, Uinit 5 [PK!. South Coast Road,

Industnial Estate, Peacehaven, Sussex BNO BNA
Telephone 07914 B1637 for C.0.D. and Credit Card sales
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OPEN FORUM

Continued from page 15

7 LET CLS=186824
8 LET CLSCHAR=188385
@3 S5L0u

1
2@ GOEUE 1088

aa FNOR A=1 TH =3
4B RAND LSRR LR
B3 HEAT A

B8 GOSUB 1308

7@ FOR A=1 TOD 22

ag nﬁnn gan | £ ]
100 1&E3

110 Aml TO 32
120 Rnuﬁ u:n RIGHT

130 MEXT

148 EUEUB 1ead

158 FOR A=l TO 32

168 RAND USSR LEFT
178 HEXT A

35 REM PUSH DE

i@d REH RADD HL .BC
118 REM LD B.32
126 REH :L@INC HL
139 REM LD (HL) .@
142 REM DJMI.L
150 REH

1680 REH

17@ REH

REM IHC HL
:LIPUSH BC
LD BC .31

iR
{iNE) .A
oE

180 FOR A=0 TO &3 S38 REM LD BGC.833 848 REM DEC BC
190 POME CLSCHAR,A ggg REM B £Sa REM XOR_A
20 RAMD USSR CLS 240 REM P 880 REM CP C e
210 HEXT A . 258 REM ADD HL .BC 870 REHM JR NZ.L
220 FOR A=128 TO 191 260 REM LD 880 REM CP B_
230 POKE CLSCHRR.R 278 BREM LD B.32 898 REM J
§s i LR SR i b m——
B L2 Guacyee-o 398 REn LILD e 918 REM jLeio ML.cisIew
310 REM I L :
288 PRINT AT 11,12; "FINISHED" 35@ BFEM DJNT.1 L 838 REM LD (16338) .HL
2949 STOP 330 REM J 946 REM LD HiL .184
1208 POHE CLACHRAR, 128 340 REH =@ REM LD :HLI.SS
1819 RAND USR CLS & ATA REM X 280 REM INGC HL =
102@ PRINT AT @,@;"TL" 360 REM LD 978 REM LD_{(HL1 .24
183 BREN oY S:%5: 1R 372 BEM LD M- igsee) 358 REM b o
1898 BRRL, T A105:"Be- 338 Ren Abo MLIDE 1888 REN Fom A lex zx-s1
400 REM L :
ASSEMBLER LISTING 410 REM LD E.L 1028 REM URITTEN BY_ K.STREATER
"""""""""" . 458 8Fn TLSeosH Ac 1030 REM
REM GQSUB TERNDSTRS S5 ; 440 REH LD BroAL SERe FAST
U“k,‘? ‘U‘ .,;’ 458 REH LODR agi@ LET ZZZ=16514
RND . LF'" 468 REH LD _(DE).A 2@20 FOKE 32641, INT (IZZT./388)
NT FRS‘I’ QR I UHL IB 473 REH DEC OE a3 POKE 3264d,FTTi-S5hH+INT (ZZX
L gn EE'F-I —-Ef SRR, BN EEC TR ;gfgjnﬁur Usn oEEa=
GOEHB J" F"EDE'-UB 2 e [ 256 ey BES It 308@ PRINT AT 21,0, "ERROR *; PEEK
nNB;;'.;?ETERN%:ﬂcH 2E rEXT e e 52851 kil s
8. D 1a7 eennovs: ANCSTRNDBETO.TA 318 REM PO BC, s@s@ sLou
a3 REM =38 REM JR L&
5 REM SCREEN SCROLLS READY 540 REM
FOR ASSEHMBLING BY BUG-BYTES IXAS E’ES ggn ED i
18 REW ( 870 REM LD AL (1e8398)
1 REH e S8@ REM INC HL Screen scrolls
28 REM E9@ REM LD TO.H
32 BEN (PR iesce 06 REM LD E.L by K A Streater

Calendar for 1983

on BBC Micro

This program will draw a 1983 calendar.
The variables used are:
D$(J) = Day of the week.

Y$ = Year for the calendar (1983).
M = Number of days in the month.
M$ = Name of the current month+Y$.
L$ and LL$ are ruling lines.

5% = Two spaces.

T¢ = 20 spaces.

U$ = Underscore the headings.

k = Length of each heading.

T = End position of a heading.

J = 1st January / loop variable.

D = Days in month / loop variable,

1.

To run the program:
Type ‘RUN’, then adjust position of

5. January 1st,

paper before switching on the printer to
set the TOP OF FORM position. Press
‘RETURN'.

2. At the end of a month the printout will

stop to allow you to adjust the paper
position, or insert a fresh sheet of
paper.

3. Press' the SPACE BAR to continue

printing, to the year's end.

‘4> Rulings can be changed by duplicating

line 350 and inserting the extra L$
rulings at new line 335 so giving more
space for each day's entries. A dummy
GET statement after the J = 1 on line
340 will halt printing at the end of each
week.

1983, is Saturday, the
seventh day, hence J = 7 on line 220.
For any other year the value for J must
be reset and also ¥§ in line 50. On leap

years alter February 28 to 29 on line
150.
On the BBC Micro add line 90 VDU

1,27;1,65;1,10 to change the line spacing
to 10/72 inch on the Epsom B0 printer and
give a 10.5 inches page length for 31 days.

For many machines unpredictable re-

sults can be avoided by switching on the
printer and entering all the printer instruc-
tions in direct mode from the keyboard
first. These can be checked with a dummy
run before the Basic program is loaded.

The ‘string-forming’ routine, on lines 260

to 300, is compatible with all Basics and
will be found useful as a subroutine in
other programs besides this one. M$ is left
padded with spaces to ensure good cen-
tring whereas the dates are left-justified to
a standard format in line 330. A double line
is ruled at the end of each week in line 340.

110 [RE M et s e e e e P40 REM——————— e m e e e
20 REM CALENDAR FDR 1983 250 FORK=1TO12: READMS,M

L et P T e 260 Me=MS+YH: Us=""

40 DIMD%(7) 270 L=LEN (M%) : T=L/2+20

50 Se=* “pys=" 1983" 280 FORI=1TOL:US=U$+"=":NEXT

&0 Te=" lsq 290 PRINTRIGHTS (TS+M$, T}

70 Ls=" iz 2 00 PRINTRIGHTS (TS+Us,T)

80 LL$=" —— 310  PRINT

70 2 320 FORD=1TOM

100 DATASUNDAY, MONDAY , TUESDAY , WEDNESDAY 330 PRINTRIGHTS (S$+STR$ (D) ,5) ; S%; DS (J)
110 DATATHURSDAY , FRIDAY , SATURDAY T80 IFJ=7 THEN PRINTLLS®: J=1: GOTO 370
120 REM————— 350 PRINTLS

130 REM SET FEBRUARY,29 ON LEAF YRS. TLHO J=J+1

140 REM 370 NEXT D

150 DATAJANUARY,31,FEBRUARY, 28 380 X=BET: REM DUMMY INPUT PAUSE

160 DATAMARCH, 31, APRIL,30,MAY, 31 90 NEXT K

170 DATAJUNE, 30,JULY, 31, AUBUST, 31 A00 END

180 DATASEPTEMBER, 30, 0CTOBER, 31

190 DATANOVEMBER, 30, DEEEHBER 31
200 FDRJ-ITB?:RE“&D“J}:NEIT

210 REM e Calendar for 1983
220 J=73 REM Saturday = lst January b LH ¢
230 REM ALTER J TD SUIT ANOTHER YEAR y L [urs
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OPEN FORUM

Trace

on VicR0
This program is an analegue display for
Vic20 with 3K Super Expander, which
uses a twin moving trace resembling that
used in electrocardiographs, oscillo-
scopes, elc. The various parameters can
be quickly altered to suit any particular

application. | reckon this program could be
of immense value to hobbyists and ex-
perimenters for monitoring and displaying
various inputs from external equipment.
The inputs are made through the control
port of the Vic using the two paddle inputs.
The program as I've supplied it runs as fast
as possible (fastest trace scan) but should
the user need a more rapid trace, he can
dispense with the Vertical numerical col-

umn or alternatively, increase the incre-
ments in lines 50, 52 and 55.

The “unaffected” position of the two
traces can be changed by altering the
plussed-on values in lines 28 and 30. The
traces automatically renew after each scan
using line 56, Sound could be added to
give a signal if the traces or just one trace,
perhaps, reaches a certain position, to
sound an alarm.

2 REM R.BARTON.
3 A=50

4 GRAPHIC2

& COLOR@,3,1.1

55 A=A+30

16@ GOTO1@

56 IFA>=1028THEN: SCNCLR:A=30

1 REM TWIM-TRACE DISPLAY

10 CHARG.@,"3":CHAR1,@,"8" :CHARZ, @, "7" :CHARS, @, "6" :CHAR4,8, "3"

11 CHARS.B,"4" :CHARG. @, "3" :CHAR?.@, "2" ‘CHARS, @, "1" ‘CHARS, @, "@"

12 CHAR1G.,@,"9":CHAR11,0,"8" :CHAR12,0, "7" :CHAR13,@, "6" :CHAR14,0,"3"
13 CHAR1S.,8."4" :CHAR1E.@, "3" :CHAR17,8, "2" :CHAR18.8, "1" ‘CHAR13,0, "@"
28 Y1=PEEK(36872)+33
30 Y2=PEEK(36873)+560
5@ DRAWZ.A.,Y1TOR+3@. Y1
52 DRAWZ.A,Y2TOR+36.Y2

Trace * *

by Richard Barton

Screen store

on Spectrum

This program is based on a very short
machine code routine, stored above Ram-
top, which will load one of up to five
screens stored in memory immediately
into the screen memory area. It needs only
a small Basic program to display these
screens instantly. The Spectrum can pro-
duce high resolution pictures, but it takes a
long time. This program will not speed up
that process, but at least they can be
called up fairly rapidly.

A screen of data on the Spectrum is
6912 bytes long, so starting at the top of
memory, and subtracting, we end up with
the following addresses: 58624, 51712,
44800, 37888, 30976. The machine code
is 12 bytes long giving us address 30964.
So to reserve the space in memory we
CLEAR 30963.

| used “prog 1" to load the machine
code and if all has gone well on running it,

the result shown should be printed. The
machine code is based on the LDIR
instruction which will perform a transfer of
a block of memory from one place to
another. BC is loaded with the length of the
block, HL with the address the block starts
at and DE with the destination address. So
BC is loaded with 6912, HL with 58624 —
the first address of our screens and DE is
loaded with 16384 the starting address of
the display file. A RANDOMISE USR
30964 will now call up this machine code.

When this space has been reserved and
the code entered it is possible to load
up to five different high resolution screens
into memory. This is done by using a
pre-recorded screen and using the direct
command LOAD " " CODE ‘address'.
Where ‘address’ can be one of the five
mentioned previously. To move a different
screen to the one at location 58624 we
must change the value of HL. So different
values must be poked directly to addres-
ses 30968 and 30969. Fortunately the
length of the Spectrum’s display file is an

exact multiple of 2566 so we can leave
address 30968 at ‘0' and poke 30969 with
the required value. These are: 229, 202,
175, 148, 121.

The driver program will (from line 2)
display a different screen every few
seconds, depending on the Pause value in
line 5. Once all five screens have been
entered above Ramtop they can be stored
on tape by SAVE ‘‘name” CODE
30964,34572. What | did was to save “SL"
line 1, the driver program, just before all
the code so that it would load and run the
code automatically.

It is possible to lower Ramtop even
further and get another screen in but this
leaves only enough room for about three
lines of Basic! Alternatively Ramtop could
be raised to store the minimum required
number of screens. This program allows a
high resolution screen to be instantly
available in an ordinary Basic program and
so it does not have to be loaded in
separately at the beginning directly on to
the screen.

1 REM
SCREEN LDADER

Five screens may be loaded, at
Locations: SBB24 : S1TVIER : 44880
S7886 . IRETE Uiing the Ccommand
LOoAD " CODE ilocation).

12 CLEAR 22983

20 FOR n=309864 TO 38975: READ
& POKE n,a

aa HEXT n

4@

PRINT mn; "
CATA 1.08,3
S@& DATA 33,0,239

6@ DATA 17.8,64
7@ DATA 237,178
281

“:PEEK n:
7T

i)

[

o

i

@
(7T 4 TP T TR T T o
[£1 2 43 [F)

=]

IGeT4A 178
3 281

IVITES 2
32964 LD BC,B6912 é 7
2
87 7
30967 LD HL . S8624 ga 4
229 RESTORL
3e97a LD DE ;16384 é? 3
&4 @
oIR 237 GO 3UB
I2873 L 22e AL
3Q97S RET 281 «<»
30964 LD BC,8912

30867 LD HL
3097@ LD DE.
30973 LDIR

BrREH

1 BORDER @: PAPER @: INK 7: C
LEAR 3@Q863: PRINT LOADING LE
EUE TAPE RUNNIMNG “: LORD *7

® DATRA 175,202 ,229,.292,175,14
8.121.348,1

3 RERD &: IF a=1 THEH RESTORE
: GO0 TO 3

4 FPOME 20989 ,.&: RANDOMIIE USR
JpEsa

s PRAUSE S5: GO TO 3

Screen store
by Keith Robertson
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OPEN FORUM

a brief introduction, ON ERROR set by line 710 to 760 fill in the shape if required..| e.:
Polar plom 790, the cursor is turned off by line 70 and it FL1% is passed as true,
a graphics window is defined in line 80. 780 to 930 PROCiniro — initialise.
940 PROCwait — Provides delay of required
—on BBO Micro_ | b
This program is written in Basic for a BBC 100 to 580 Main loop — Draws screensful of each of
Microcomputer with 32K of Ram. It uses ::;“ﬁ“s;mwm'f::‘:m“g m"ﬂ: The technique used to draw all the
Mode 2 to produce a series of shapes with called 1o do all the drawing. shapes is that of polar plotting, which
the high-resolution graphics. The compu- allows points to be represented by a
ter will draw screens of circles, ellipses, &oa 1o 770 PROCpIot — This procedure controls all of ~ distance and an angle rather than two
P : : : 5
spirals, and flowers. the plotting used to draw the vdarlrlous distances. All this does is allow complex
i ; shapes, Eight paramelers are passed from h imol i
Between each screen there is a brief e i cd ihed e Ritls  Mepcs to_bt: reprasa_\nted by simp a‘equa_
pause, the screen will then clear and the the polar. equation "Q,“,;: shape fo be  1ONS. i.e.: the equation of a spiral is r =
next set of shapes will be drawn. Pressing plotied. The other parameters control the  theta. : : . s
Escape at any point will end the program, size of the shape, its position on the screen The program is quite slow, since it is
otherwise it will loop continuously. and whether it s o be filled in or not. Linés  written in Basic, however, it does produce
640 10 690 is the loop that converts each : effects. With R tatement
Program notes: polar co-ordinate supplied from the equa-  SOME Nice SHECIS. With Hiem stalements
501088 Initialise — Calls PROCintro, which prints tion into ordinary X-Y co-ordinates. Lines  removed it occupies under 2K.
1@ REM Polar Plotting Demonstration 610 DEFPROCP Lokl eqnd, X%, Y. 8F ., 5, N%, FL*%, FL2%)
20 REM Written for the BBC MICRO 620 LOCAL theta.r.x.9.,x1%.91%
30 REM Model B bw M.J. Dumn 630 IF FL2% THEH wx1%=RHD¢ 200 )-108 'y 1%=RND{ 208 )-100
4@ REM Initialise €48 FOR theta=B TO NPl STEP .0@63
s@ MODE 7:PROCintro £50  r=CEVAL eIn® %S )
6@ MODE 2 660 =rACOSC theta YRSF+KY% w=rkSINC theta MESF+YX
&5 REM Turn of f cursor €78 IF theta=@ THEN MOVE x.y ELSE DRAW x,u
70 YOU 23,11,0;0,0:0 680 IF FL2% THEN PLOT 1,x1%,9i1%'MOVE x.v
75 REM Define @raPhics window 698  HEXT
g@ VDU 24,0,0) 1279975 7@@ IF NOT FL% THEN ENDPROC
9@ REM Main Loce 785 REM Fill Share
18@ REPEAT 710 MOVE X%, Y%
11@ COLOUR 1'PRINT TRBC(E);“CIRCLES" 720 FOR theta=@ TO Nx#PI STEP .@63
120 FOR M%=1 TO 8 730 r=(EYAL{ e9n®)%S)
130 GCOL 1,RNDC7) 748 MOVE rECOSCtheta YXSF+X%, rESING theta JXSF+Yi:
149 PROGCP 1ot "2" , RMDC 1279 5, RNDC 1823 5, RND : PLOT BS.rXCOSC theta+.B63 XSF+
€100 )+40.1,2, TRUE, FALSE> %%, FESINC theta+, D63 YRSF+Y%
15@ HEXT 7RO MOVE Mk, Yx
168 PROCwait({3) 760 NEXT
178 CLG 77@ ENDPROC
188 FOR Nx=1 TO 8 780 DEFPROCintro
150 GCOL 1,RHDL?) 750 OM ERROR MODE 7:END
200 PROCP Lot( "2" , RND( 1279, RNDC 1823 3, RND 208 VDU 23:11,0;0:0:0
(100 48, 1,2.FALSE., TRUE > ai® V=RND{-TIME>
210 NEXT 820 PRINT TABCE,6Y:CHREC 141 )CHREC 131 ), "GRAPHICS
| % Efgcw“t@? DEMONSTRATION" ; TABCE, 7 ) CHREC 1 5
3 "GRAPHICS DEMOMSTRATION"
240 COLOUR 2:PRINT TRECE); "ELLIPSES" AL EUEIE AL 1 I
250 FOR Nz=1 TO 8 Bae FRINT
260 G!:Oi: 1,RNDC 7 240 PRINT " This ProSram draws on the screen a
: ies of secmetrical figures. zurh as
270 PROCP 1otd " 3¢ 2+008¢ theta 31" RNDL 12790, o - !
‘ RNDC 1823 3, RNDC 10@ 3+48, 1, 2, TRUE , FALSE ) circles;ellifPses.sPirals stc.
280 HEXT + 358 PRINT .
290 PROCwait{3) 860 FRINT "After each screen there will be a
208 CLG short pause,the screen will clear
' a1 FOR Nx=1 TOD & ,and the nextsection will be drawn.”
| aze GCOL 1,RNDC7) PR aas v CHINE 130, STRCAME Y SR 1))
| 33e PROCP 1ot "3-( 2+COSC theta ) )" ,RHNDC 1275 ), "to halt the Program,”
RHDC 1023 ), RND( 100 3+40, 1,2, FALSE, TRUE . i
! 3;3 mE’SﬁLm 3 ap0 PRINTTRBCE Y CHRSC 134); "Press any key to
I 360 cLe start”
| 370 COLOUR 3:PRINT TABCE); "SPIRALS" 910 ¥Fx 15,1
38@ FOR Nx=1 TO 7 92e A=GET
|
o vt B Lt ;;2 Egﬁpﬁnt{"ag Proceedure
i 1l 0 2 L3 C
0 FHESEEMM( POECR AR e S FL ST, 94p DEFPROCLAit(S):LOCAL TiT=TIME:REPERT LNTIL
. :gg Efg':“'“‘ 3 Polar plotting
448 FOR Mx=1 TO 7 by M Dunn
450 GOOL 1.N% Hypnotist
a5@ PROCP Lokt "theta”, 640,512, 18, N4, 4, FALSE, S
TRUE > on Spectrum
470 NEXT Thi P 1 e
488 PROCWaitC3> his compaci_program gives an infinite
450 CLS array of changing patterns.
50 COLOUR 4:PRINT TABCS); "FLOWERS" As you can see from the examples the
SER L FOR Wi 10 B pattern is generated on plain and vertical-
520 GCOL @.RND(7) : Y i
530 A%=RNDC 16 3+4 ly-striped backgrounds, thus giving differ-
540 PROCE Lok( " 1+C0SC theta®A% )" . RNDC 1279, ing effects. Sound is produced at the end
o RN{::. 18235,108, 1.2, FALSE.FALSE » ,O'[ each draw'ing S,EqUence
e e eres To copy on to the printer, press ‘Break —
5?2 CLS Copy’ and when printed ‘Confinue’. The
sgg . HgHTIL FALSE pattern will then commence from the last
3 drawing sequence. Try alternative patterns
REM P i e
608 RE roceedure to Plot shaPes by adjusting line 40.

Sl
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OPEN FORUM

i@ HYPHOT I&T
By PAUL REYNOLDS
20 PORDER ©@: GO SUB 12
3 LET a=A7E: LET csi@a: DUER 2
40 LET bsINT [(RND#1B)
E@ FOR b=l TO B#b: LET d=dd
E@ PLOT d+b.d. DRAW b, b
7@ PLOT d+a-b,d: DRAU =b.b
80 PLOT d+b.d+C: DRAM b, =k
$0 PLOT d+a-b.d+c: DRAW ~-b,-b
1@ NEXT b: BEEP .1,b-4@
i%‘g EEPEE gm CL3 IHHK 1 +BeRND
: { [
1308 IF RND:.5 THEN RETURN
140 FOR a=@ TO 87
1S9 PRINT "®s+CHRS& 133
160 NEXT a
170 RETURMN
Hypnotist
by Paul Reynolds

Bird and caterplllar

on Vie-20

A hungry caterpillar is crawling over your
screen. The caterpillar spots a nice piece
of lettuce and it is up to you to see that it
gets the lettuce. You have full control-over
the direction in which the caterpillar
moves. The direction can be changed by
pressing one of four keys as follows:

/ for UP.
for DOWN.

Danger lurks. The caterpillar must not hit
the wall (the edge of the screen display),
otherwise it gets squashed. Also the cater-
pillar musn’t suddenly go backwards,
otherwise it bites itself and the game ends.
Thus, for example, if the caterpillar is gaing
down don't press / for up, press Z or X first.
As soon as a piece of food is eaten
another piece appears.

flying around the screen, it may eat the
caterpillar or the food. The bird usually
heads straight towards the food and hov-
ers around the food, waiting for you. If you
are fast you'll be able to make the caterpil-
lar eat the food and escape from the bird.
You'll do well if the caterpillar eals more

than ten bits of food.

The program will run on any Vic20,
expanded or not, lines 11 and 12 take care

18 REM eCooocCl INITIAL SETTINGS RIORCO0000
11 PP=TEB3+(PEEK (44 ))m ] B)93%04

12 CO=30400+ (PEEK(44)3=18)0512

13 VO=36870  SO=W0-1

i4 POME W0+1.26

20 REM JCLOUOG0 CONTROLS Fouiiloonloioiiesy
21 PRINT CHREC147)

22 PRINT " BIRD AMD CATERPILLAR =

23 PRINT “CONTROLS ‘" :PRINT

24 PRINT "I LEFT / up

23 PRINT "X RIGHT « DOMN" 'PRINT

26 PRINT ° PRESS ANY KEY TO GO"

27 GET GS:1F p#="" THEH 27

W REH 0SO850 SETTINGS FOR ERCH HEW OAME
31 REM Moooinosd CATERPILLAR MISOCoOONODoOCE
32 ALQ)=PP+E3R

I3 Adl)efAlR)-1

34 AC2I=ACLD-1

35 Xel 'Y=

35 SR=R

4@ REM 0o BIRD nuomuoonoanooining
41 B=PP+1@

42 Us=g:Vu]

A PEN 1S0H00 SCREEN MRDO0ORIEO00C0N00000
51 PRINT CHREC147)

%2 FOR Jed TO 22

33 POKE QQ+230J.2

54 POKE PP+Z2e]. 162

5% POKE QQ+220J421.2

& POKE PP+220J+21. 160

57 FOR I=1 TO 2@

%8 POKE QO+]+220J,3

59 HEXT:HEXT

6B REM imroon FOOD Jotusnomommueonunnis
£l KePP+4634 INT(RNDC L 20282

62 POKE K.B88

63 M=INTCOK=FP /227

E4 M=K -PP-ZZef

TR REM FDGNRDO STRRT ZOlOaotutooonncom

B3 Wlsy-22w I HT (W 220

84 IF W=l OR Wd=@ THEN Z=1°0O0TO 178

98 REM JCOUOOGE HRS CATERPILLAR BIT ITSELF?

51 IF ACA)=RC2) THEM Z=2:COTO (7@

188 REM XMEieouy THE CATERPILLAR MR200000000

181 FKE RC(2).32

102 AC2)mRCLY ROLSRODD

A0 R(I=R{RD+R 220

104 POKE A{@D, 160

118 REM 2055000 HAS CATERPILLAR EATEN FOOD?

111 IF AC@y=K THEM SRe=Sh+l COSUR 20@

120 REM HCUCT00! RANDOM CHANGE OF FIRD'S DIRECTION
121 IF M2 IMTCDA22y THEH M=vVel COTO 124

122 IF M=INT{R/22) THEN Usl ‘W=D

123 Ya=yey

i24 IF H-DD THEH U=Usy:GOTO 129

1% IF H=DD THEN U=@‘Yy=|

126 Us-Usy

127 IF HZINTCD/Z2Z) THEN VWeiVeY:COTO 123

128 =iy

129 DM INTCRHDCL)®S) GOSUE Z2@

130 FEM moctol MAKING SURE BIRD DOES WOT CRASH
131 Dep+UsZowy-PRel

132 DOmD=220INT(D/2Z2)

132 IF 00985 OR D1 OR D042 OR DOG2] THEM U=-i:iye=y
140 REM DSCO00E00 THE BIRD RXMISCEeREiaommy

141 POKE B.32

142 BeBellvainy

143 POKE E.€3

150 REM E000SE HAS BIRD EATEN CATERPILLAR

1%1 FOR [=2 TO 2

152 IF B=ACI} THEM Z=3:00T0 170

153 HEXT

168 FEM #0oCiioc MAS BIRD ERTEM FODD Moo

161 IF Bak THEM COSUB 202

152
iTa
171
172 FOR I=13 TD @ STEP -2

&, CATERFPILLAR DERD HKRaRoiues

182 PRINT “BITS OF FOOD"
183 PRINT
L&4 IF 2=1 THEM PRINT

86 IF =3 THEH PRIMT *°
187 FOR I=1 TO LO@@:HEKT
186 POKE 196.0

155 PRINT PRINT " RNOTHER GO7 Y OR N

190 CET O#  [F Of="" THEN 150

191 IF C#="v" THEN 30

152 END

08 REM FOOD HAS BEEM EATEN

201 REM FOOD MOISE
202 FOR TO & ETEP -1
203 POME £0,22%+1

204 POKE WO, I

20% FOR J=i TO 1@ NEXT

B HEXT

287 POXE 50.8

208 PCKE 0.8

218 REN 4 HEW FOOD SOoipionsm:
211 MelHTCRNDOL W23

212 M=INT(RNDC1Dw2@ s+l

213 KmteZ2+PP

214 IF EK=E THEM 211

21% FOR [=8 TO 2

216 IF Adli=¥ THEN 211

217 HEXT

212 POKE K,58

213 RETURM

0 Uywy Vel Usii) RETURN

READY.,

Bird and caterpillar
by Czes Kosniowski

" CATERPILLAR SOURSHED °
189 IF 2=2 THEM PRINT "CATERPILLAR BIT ITSELF "
BIRD ATE CATERPILLAR °

7 for LEFT. of the necessary changes. The many Rem
¥ for RIGHT. There is more danger around. A bird is  statements explain the program.

L REM ORI OO aRIae 71 REM Joo0000) CATERPILLAR CONTROLS XHaos: 173 FOKE V0,1

2 REM 7 & 72 CET A 174 FOR J=1 TO 188 HEXT

3 FEH % BIRD AMD CRATERPILLAR X 73 IF Ae="2* THEH X=-]'Y¥=0 ITS HEXT

4 REM % % 74 IF AB= K" THEN ¥=1''v=0 176 POKE 50,0

3 REM % BY CZES MOSHIOWSK] X 75 IF Ae="." THEN X=@:Y=-| 177 POKE V0.0

& FEM x % 76 IF A"/ THEW W@ Ya] 178 PRINT CHREC14T)

7 REM bl v s s rie et i e @3 REM (0000003 HAS CATERPILLAR HIT WALLY ¥ 179 PRINT * BIRD AND CATERPILLAR = PRINT

8 REM Bl MR HNe T2V -PE] 189 PRINT * THE CATERPILLAR ATE o H

9 REN 82 IF WY3R6 OR WL THEN Z=1°0OTO 178 181 IF Sfi=l THEM PRINT “BIT OF FOOD®:COTO 183

6JANUARY 1983

21




. AUTOMATA Ltd. (P)
@5a Osborne Road
Portemeouth POS ILRA
England

PIMANIA

THE ADVENTURE GAME THAT'S FOR REAL | £6,000 PRIZE!

Software For The Vic

UGB ..o s cismn s s .£7.50
M/C monitor and disassembler

DATEBEABE . i gt o et e ersesian i i sl £
Create your own custom files

BANKBANAGER . ..ottt s b 500
Computerise your bank account
CHARACTEREDITOR...........coocvirinnseisresmsnnnnmsisivnsnsasraress. B9850
Create your own Hi-res pictures

‘CUSTOM COMMANDS' ..........conieiemrmcneesissssmisssnnnannen . £6.00

Tape 1
SCROLL (X);SET X, ¥;DISABLE; ENABLE;GRAPHIC,TEXT
Full documentation with all tapes

Send S.A.E. for details; cheques'P.O.s to:

MR CHIP, DEPT PKW

1 Neville Place, Penrhynside, Liandudno, Gwynedd
North Wales LL30 3BL

1 Blank C12 Computer

— AT LAST

Tidy, neat, easy to find.
Sprlngloadad Storage
rawers for
your software
Interlocking stack of
10 drawers £1.95

ALSO

Cassettes £4.90 for 10
OR
10 Storage Drawers complete with C12 Cassettes, £6.50

Post and packing: £1 — stack of 10 drawers or 10 C12 casseties. £1.50 for two stacks
of 10 drawers, complate with cassattas.

Cheques and POs to:

I BATCHSTORE LTD

4A PRAED STREET, LONDON W2

Antle
o a Gout
cRIFY ac T
W1 RESF ONSE g LORD- Y annch D uses

achint 0980 e
N .‘E:"FlL Ut Sﬁﬁﬂ 1:.&5%5""‘2“
s E“ua-sa; o plus 30 o
b

[ DRAGON BYTE |

HARDWARE, SOFTWARE AND BOARDGAMES
In Morley to serve West Yorkshire

SINCLAIR SPECIALISTS
But our range grows daily

Ring Keith Nathan on (0532) 788377
After 7.00 pm
For more information and mail order details

Manufacturers are invited 1o contact us

 —————————————————

SOFTWARE FOR YOUR ZX81, |
SPECTRUM AND VIC20

FIRST RETURN OF POST SERVICE
FOR YOUR 16K OR 48K SPECTRUM

Crazy Kong.. . BB
Spectres....... . £8
Spectral Invaders......... £S5

Spectrum Arcade Pack — no less than 8 Super Games, ONlY.iissees E8
For your unexpanded Vic20
Cosmiads, Asteroids and Panic, superb action, only ............ £7 each
Get Constellation for your 16K ZX81 and view the night sky without a
1R1@SCOPE 10T DNIY...ccvimmmsimmsiissssnsssssinsssssssissrssssssrssssssmsseomsassssusns £8
Also for your 16K ZX81 Startrek £5; Invaders £4
Games Pack: Six Action Games, OnlY ...
All prices inclusive of P&P

Cheques and Postal Orders to
BYTEWELL, 203 COURT RDAD
BARRY, SOUTH GLAMORGAN. Telephone 0446 742491

. E§

s e e
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PROGRAMMING

Storing data
above ramtop

Kevin Griffiths explains how to
transfer data between programs
on the 16K ZX81.

The programs in this article show how to
Load separate data files from cassette into
the ZX81 while a program is already in the
machine, by storing data above ramtop. All
the programs require a 16K Ram pack.

On many occasions it may be beneficial
to transfer data used in one program fo
another, so that it may be handled in a
different format. Let us take an example.
Suppose you were selling software and
you wanted to store customers’ records on
computer, eg create a datafile, produce
labels to stick on the packages, produce a
cheque schedule for the bank and update
your computer-stored accounts. If you
received say, 50 orders on a given day,
then you would need to type in name,
address, cheque number and amount of
each order into four separate programs. A
far less time consuming and daunting task
would be to type the information in once
and pass it into each program.

Here are one program and two routines
fo enable you to do just that. The two
routines are included within two example
programs.

Program 1 will be repeated each time
you use the technique. It would be advis-
able therefore to type in this program and
Save it on to tape before following the
example.

We are going to use a simple telephone
directory, which will contain just five re-
cords as a demcnstration. The directory
will use the following arrays As$(5,10),
Bs(5,50), C(5) and the string Z5. These
have been used to show that any type of
data may be passed.

First, enter program 1. Then add the
following lines to the beginning of the
program.

10 DIM AS(5,10)

20 DIM B$(5,50)

30 DIM C(5)

40 LET 2§ = “(6 spaces) TELEPHONE DIRECTORY

{7 spaces)”

Any arrays which you Dimension must
always be at the beginning of the program
for this technique to work (if you wanted
machine code routines you would need to
store them in an array instead of a Rem
line).

After entering the above lines, type Run
followed by Newline. The number of bytes
that will need to be made available to hold
your data above ramtop should appear on
the screen. If you are satisfied with your
arrays, do as the computer asks and type
Y followed by Newline, if not type N and
correct your arrays. After typing Y the
computer will autoratically New the prog-
ram ‘and the K cursor will appear in the
bottom left-hand corner. Now enter prog-
ram 2.

The beginning of the second program

already contains our Dimensioned arrays

This program would normally be your data
entry type program. If you Run the prog-
ram the computer will ask for name,
address and telephone number five times.
As it does so, you should invent some data
and enter it. On completion, the computer
will go into Fast mode and store a copy of
your data above ramtop. Having done so,
it will ask you to New and enter the next
program. Lines 200 to 290 are the lines
you would need to add to your data entry
program.

The next program will recall the data and
handle it as necessary, eg print labels. In
our example, this program is merely going
to print the data that we have entered.
However, before you enter program 3,
type in as a direct command:

PRINT 2§

or
PRINT A$(2)

On both occasions the computer will
return a report code of 2/0, proving that it
cannot find the data. Now enter program 3
and simply type Run followed by Newline.

Again the computer will go into Fast mode
and, after a few seconds, will return to
Slow mode and print the data on the
screen.

The routine for recovering the data is
between lines 60 and 120 and must be
entered in any program which needs to
access the data. Note the word access, as
this is all the program does. It copies the
data from above ramtop, it does not
destroy it so all you need to do is keep
Loading programs with the above routine
to keep using the same data.

The most important point to remember is
that you must Dimension your arrays at the
beginning of each program and in the
same order. Programs 1 and 2 Dimen-
sioned Zs using a Let statement. 25 was
32 characters long and contained the title.
Program 3, however, just defined Zs as an
empty string 32 characters long. This is
necessary for the computer to have an
area to put the title in when recalling data
from above ramtop.

The program and routines are simple to
use and a little bit of thought by the user
about program ideas and design can open
up endless possibilities. |

PROGRAM 1.

LET A=PEEK 18400+358s+FPEEK 1
LET B=FPEEK 15424 +256+PEEH 1

LET C=B-
PPINT YDUH DATA WILL REQUTI

“BYTES ABOVE RAMTOP.
=58 “IF YOU WISH RAHTOP T
o BE 3ET *

2682 PRINT “TO ACCOMODATE YOUR A
BRAYS THEM"
2 PRINT “PLEASE TYPRE “"“y*“%, T
YHEXT PROGRAM. ™

i ]

o
L PVEEVE V]
BE WNGRGE

]
a8 :e006~Ee

3288 PRINT "IF ¥YOU WISH TO CHANG
E THE ARRAYS™
Fglaﬂ:ﬁiﬂT "IN ANY WAY PLERSE TY
32@ PRINT “RAND AMEND.™

338 INFPUT Z

335 IF Zs«c>"Y" THEN CLS

34@ IF Zg<2"Y" THEHN LIST

358 LET =C=7

388 FPOKE 16388, INT (1238-(X/2568)
A7A POKE 16388, (256 (126-PEEK 1
5389) ) =X

380 NEW

FPROGRAM 2.

TELEPHONE DIR

B s e i s e
S0 =4 F= L I 3000
SERGEOESE6E-

i)

n

{a]

z

_‘

c
REH THE SECTION FOLLOWING
TRAMSFERS THE DATA

ABOUVE RAMTUP.

FRS

LET A=3R2768- (PEEK 183288+258
K 16339)

LET B=PEEK 18400+2SGsPEEN 1

FOR X=@ TO (A=1)

FOKE (32768=R) +X,PEEK (B+X)
HEXT X
SLOW
PRINT

PRINT

m

wrm:mmmmnhmunm
Defageaman

"PRATA HRS BEEN STORED
“PLEASE ""MEW"™ AND L
“PROGRAM .

Dl IO SR M S

L]
Z

i B

PROGRAMH 3,

N

L]
2
2 DI
a
5@ REH THIB SECTION RECA
THE DATA TO BE Uﬂggs

IN THE REST OF THE
PROGRAM
588 FAST

7@ LET A=327 -
LPEEK IR3ne] 68~ (PEEK 163828+28&
8@ LET B=PEEK 16400+2BG6sPEEK 1
htgi

@ FOR X=@ TO (A=-1)

1288 POKE B+X,FPEEH I32?63~n¢xj
HEXT X

SLOu

REH EXAHPLE PROGRAH

=1 TD B

Is

- MiEEE)
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SPECTRUM

At your
command

David Nowotnik explains how
you can Peek and Poke to the
Spectrum display file.

Because of the complex layout of the
Spectrum display file, the handbook sug-
gests that you are unlikely to want to use
Peek or Poke to this area of Ram. Howev-
er, for high resolution interactive games or
animation effects, you probably will want to
use these commands. The problem lies in
the calculation of addresses in the display
file from row and column data.

To demonstrate the order in which the
display file is arranged, try this one-line
program. It can be entered as a direct
command:

FOR | = 16384 10 22527: POKE |, BIN 11111111 :
MNEXT i

And. To overcome this problem, | turned to
three simple machine code routines to
perform And in the demonstration program
in figure 2.

Written for the 16K Spectrum, the Read'
Data lines (100-140) Poke the machine
code into the UDG area. Lines 140-180 set
columns in the attribute file to random Ink
colours, whilst lines 200-230 draw a ran-
dom high-resolution bar chart. The length
of the bars grows one pixel row at a time as

you watch the display. The subroutine in
lines 20-30 Pokes the y value into the
three machine code routines; line 30
calculates the addresses according to the
aforementioned formula. All the machine
code does is:

LD BO
LD Ay
AND 7
LD GA
RET

similarly for And 56 and And 192. |

128 HEXT i

fig 2. Barchsarts
16 GOTO 1a&a
28 POKE 322747.y: POKE 32755,
POKE 32763,y
3@ LET a=16324+32% USR 327VE0+
255% ISR 22744+4% SR 32752+
48 RETURH
18@ FOR i=227V44 TO 277
116 READ =z: POKE 1.2

13& DATA &.8,62,8,.230,7.,.73,.281 .,
6,8,62,238,56,79,.281,.6,0,62.,0.,

The Bin number causes all pixels to be
Ink. A mixture of 0s and 1s will produce a

striped pattern. You should notice several

things from this routine:

1. The display file is divided into three
groups of eight character rows each.

2. Each character square is made up of 168 FOR j=@ TO 7¥&7 STEP 32
eight rows of pixels. 178 POKE i+j.a
3. Each character square is also eight 1298 HEXT J: HEXT i
pixe!bs across, this eighlfpixel row forms 288 FOR ==& ToO 21
one byte in the display file. A R ¢ i i e g
e roup of digitiie: e oo 218 FOR j=19@ TO IMT<RHOK1ZED
pixel row of all character squares is STEP: =1
filled in first, then the second row, and 228 GO SUBR 28: FOKE a.254

SO on.

To be able to calculate addresses, this
pattern has to be expressed mathematical-
ly. One methed of doing this is to turn to
binary arithmetic. Expressing display file
addresses as a 16-bit binary number, |
found that certain groups of bits controlled
certain aspects of the screen position
corresponding to that address. This is
demonstrated in figure 1.

Fig 1. Groups of binary bits within the screen address
0100000000000000
;PR FP 4 5
Group
1 — Bit 14 is sel lo indicate values above 16383.
2 — Thase two bits hold values 0,1, or 2; thay indicale
which group of aight rows.
3 — Pixel row number within a charactar (@-7).
4 — Character row number within a group (@-7)
5— Column number (8-31)

From this relationship, | obtained the
following expression for calculating screen
addresses:

Address = 16384 + 32 « (y AND 192) + 256 « (y AND
7) + 4 » (y AND 56) + x

Where y is the pixel row number (0-191)
and x is the byte column number (0-31).
Position 0,0 is at the top left of the screen.

Unfortunately, the Spectrum does not
carry out conventional And or Or opera-
tions (unlike the ZX80 and ZX81), so, this
routine will not work using the Spectrum

23a,1592 .79 .281
148 FOR i=22528
156 LET

TO

a=5&+ RHO#%?

22559

T 238 MEXT w1

HEXT x

24
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DRAGON

Plotting data
according to

G Morton presents a graph
plotting routine to represent
data on an x, y scale.

| devised this program to enable me to
quickly plot the results obtained from
electrical experiments.

Lines 10-100 input the experimental
results in the form x,. Lines 110-150 and
lines 160-200 determine the peak values
of x and y respectively, so as to be able to
scale the screen axis correctly. Lines
210-220 determine the scaling factors for
the x and y axis.

Lines 240-270 are required because the
Dragon cannot print text to the graphics
screen. These lines merely tell the oper-
ator the values corresponding to the
graduations on the axis.

Line 280 gives the operator time to read
the previous screen. Please note that the
print statements have been laid out cor-
rectly to fill the lines without breaking any
words, so don’t miss the spaces. Line 280
could be changed to a press “a” fo
continue form, but | found the time allowed
quite adequate.

Lines 310-340 adjust the data by using
the scaling factors. Lines 330-340
change the data to integer form suitable
for the Pset statements. This produces an
error of less than 'z percent, quite suitable
for experimental data.

Line 350 prints the data to the screen
while lines 370-380 plot the x and y axis
Lines 390-440 plot the graduations on the
axis.

Line 290 defines the mode as 3. This is
not the highest definition, but does allow
the simultaneous plotting of several sets of
data in different colours.

While | do not think this is the most
efficient method of setting out the program,
it is quite guick enough for this purpose. If
required, an added line at 355 could be
used to plot lines between each data point.
For more than 40 points of data, change

the dimension statements in line 30.

CLS:
INPUT "HOW MAWY POIMTS 7
CIM A%C 4@ 0, BHC 48 3

FOR M=1 TO L

CLS
&8 PRIMT
IMNPLUT
FPRIMT

MAXIMUJIM OF 48";L

"IHPUT ¥ COORDIMATE OF POINT "M
AHCM 2
SITHPET Y
IMNFLUT BHiM >
NEMT M
B="VALIA%E. 1 52
FOR M=2 TO L LS
IF VALCASCM 2 2»B THEN GOTO
E=WALL A0 a0

NEXT M

C=YALLASC L 2 )

FOR M=2 TO L

IF YALCB®{M>>>C THEHM GOTO 128
C=vALLBHEC 22

NEXT M

D=23a B

228 E=178-C

CLS

PERIMT"THE FOLLOWING GREAPH
DATH FPREVICOUSLY DEFINED®
58 PRIMT"THE PERE YALUE OF =
68 FRIMTY*THE PERK WALUE OF 'Y
7@ PRINT" HEHMCE EACH LIME REPRESEHWTS
1-187TH OF THESE ANSHERS OW THE RESPEC
TIVE SCALES"

FOR S=1 TO S@66:NEXTS

FHODE 3.1:SCREEM 1.8:PCLS

FOR M=1 TO L

ASC M O=STREC DECWVALL AHCM 200

BEC M =STRE EXC VAL BE M0 0
KEIMTOYALCASRI MY 20

Y=IMTCVALCBHRC M D 2

PSETC K+22.170-Y,3 )

HEXT 1

LINECZ2, 178~ 22,8 ),FPSET
LINECZ2, 1P@)-( 232, 177G 1, PSET

FOR F=1 TOi@

LIMEC 23@0%F ~18+422, 172 2~ 230%F ~ 10+22, i
PSET

NEXT F

FOR F=1 TO i@

LIMECZB, iTAFF-18 0~ 24, iTEEF - 18 3, PSET
HEXT F

GOTO458

COORDIMATE OF FPOIMT "iM

148 ELSE GOTO

: II_iE
Iy g

33
15

-

i5a

REFRESEMTS THE
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MACHINE CODE

In principle
it’s easy

This is the last article in our current series
on machine code. Further machine code
articles, programs and routines will foliow
shortly.

To get a horizontal line, 10 characters
long, on the top line of the display, we
could execute the following code:

LD A, B8 3E 88 set value to be
displayed

LD B, 0A @6 0A  set loop count

LD HL, (400C) 2A0QC40Q point to first
character in dis-
play file

INC HL 23

LOOP: LD(HL), A 7 display

INC HL 23 point to next char-
acter

DINZLOOP 1@FC  doit again

To do the same job anywhere else on
the display, all we need to do is alter the
start value of HL by an appropriate offset.
In principle it's easy to calculate the
necessary offset. Let's think about the
display file (see figure below).

If the HL is incremented after having
been loaded from D-file so that it points at
column O, row 0, then we simply multiply
the row number we want by 33 and add on
the column number. That is:
offset=row " 33+column
Provided the row value never exceeds 7,
we could use our 8-bit multiplier here. But
there's a neater way:
offset=row " (32+1)+column

=row * 32+ row+column

Despite the fact that this expression for
the offset seems more complicated than
the original, it has the advantage that the
multiplication is now by a power of 2 (25),
so all we have to do is shift row left 5 times
to evaluate row * 32.

Now let us imagine that the row value is
available in the E-register, and the column
value is in the C-register. We can calculate

the offset like this:
LDB, @5 0605
SHIFT: SLAE cB23

DJNZ SHIFT 10 FC

But it's not quite as easy as that! This
piece of code shifts the E register contents
left 5 times all right. That's fine if row * 32 is
less than 255, but it could easily be more

than that, and then the E-register will
overflow.

So we need a 16-bit register. If we use
De, the above code can be used as a basis
for the routine, but there are some pieces
to add on. First, we will have to make sure
that D contains zero to begin with. Second,
as bits shift left off the end of E we want
them to appear in D and then shift along D.

This will work:

LD D, 00 1600 clearD

LD B, 85 06 05 load loop count into B
SHIFT: SLAD cB 22 i
SLAE CB23 shift left DE
JANCEOL 3001 go to End of loop on
no carry
INC D 14 put the carry into the
junior bit of D

EOL: DJNZ SHIFT 10 F7 testfor end of loop
Now we want to add this into HL, having
first loaded it with the address of the first

character in the display file:
LD HL, (400C) 2A 0C 40

INC HL 23

ADDHL,DE 19

Unfortunately, what we now need to do
is to add the row value into HL, and the
copy in E has been destroyed by the shift
operations. That's no real problem, be-
cause we presumably passed the row

‘value from Basic by Poking it to a byte just

before the beginning of the machine code
routine in the usual way, and it's still
available there. So all we have to do is
zero D, load E from this byte and Add Hi,
De again. But this does prompt the ques-
tion, “‘Was there a neat~r order in which to
do things?"
Well, there was:

LOHL, [MIC)EARC A8 compute address of

first character
INC HL 23 Al !
LDD,00 160 |ndisplayfie
ADD HL. DE 19 ]aﬁdlowva-luelﬂﬂ

LD B, 25 06 05

+ compute 32 * row

EOL: DJNZ SHIFT 10—

ADD HL, DE 18 add this into HL
ADDHL, BC @9 add column value into
HL

Now we simply execute the ''draw a

line" routine as before:
LDA, B8  3EB88 (or whatever)

LD B, 0A 06 0A
LOOP: LD (HLL, A 77
INC HL 23

DJNZ LOOP 10 FC
The hex codes are given below, tidied
up.
There's no test in the routine 1o check

1 2 3
Column— B 1234567890 123456789012345678901
Row @ =>000000000000000000000O0DO0O0O0EBOO0OO>
l | 000O000000000000000000000000000a0=
2 0DO00000000000000000000000000000:=
3 00000O00000000D00000000000000O0nan=
4 gooooooo0oooonizooocopoonnoonnnon>
and so on

that the line being drawn doesn't go over
the right-hand edge of the display, and of
course, such a check should be included.
Otherwise a pile of end-of-line returns
could get clobbered. The easiest way of
doing this would be to test whether the
character we're about to overwrite is a
newline. If so, dont.

This routine produces a horizontal line
because of the Inc HI instruction in the
loop. Change HI by some value other than
1, and we get different shapes. Inc H/
twice, and every other print position will
display the character, for instance. Add 33
(decimal) into Hlin every loop and we get a
vertical line. Add 34 (decimal) into Hf in
each loop and we get a diagonal line.

You could have a library of such routines
and simply call one whenever you want
that kind of line.

Here is the complete code. This time we
won't bother with addresses in the listing:
they're not important (thanks, once again,
to relative jumps).

LD C, 00 QE 00
LD E, 00 1E 00
LD HL, (400C) 2A 0C 40
INC HL 23
LD D, 0@ 1600
ADDHL,DE 19
LD B, 05 06 05
SHIFT: SLAD CB 22
SLAE cB23
JANC EOL 30 01
INC D 14
EOL: DJNZSHIFT 10F7
ADDHL,DE 19
ADDHL BC 09
LD B, 00 06 00
LD A, 00 3E 00
LOOP: LD (HL), A [

LD DE, 0000 11 00 00
ADDHL,DE 19
DJNZ LOOP 10 F8
The zero bytes underlined must be
poked before calling the routine, as fol-
lows:

Starl address+ 1: slarting column (e.g. 05 for

column 5)

Start address+ 3: starting row e.g. 07 for row 7)

Start address+25: number of characters to be
plotted (e.g. 0A)

Start address+27: code of graphics character (e.g.
86 tor Mg

Start address+30: value added to HL between plols
(e.g. @1 for a horizontal line,
21 for a vertical line, 20 or 22
for diagonal lines)

Start address+31: not normally used unless the

value to be added exceeds

255, otherwise set to 00
Once you have loaded this up, and seen
what it does, think about incorporating it
into Basic programs to generate, say, a
series of squares. Use And to find the top
left-hand corner (column and row) and the
length of side. Then Poke the relevant
addresses in the machine code routine,
and call it via Usr. Do this four times for the
four sides of the (open) rectangle. Don't
forget to test the sizes 1o see if it will all fit
on the screen! ]

Reproduced from Machine Code and bet-
ter Baslc, by lan Stewart and Robin Jones
(price £7.50), by kind permission of Shiva
Publishing Ltd, 4 Church Lane, Nantwich,
Cheshire CW5 5RQ.
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PEEK & POKE

London WC2 7THF.

Is there anything about your computer you don't
understand, and which everyone else seems to take
for granted? Whatever your problem Peek it to lan
Beardsmore and every week he will Poke back as.
many answers as he can. The address is Peek &
Poke, PCW, Hobhouse Court, 19 Whitcomb Street,

COMPLICATIONS
IN COLOUR

Julian Bowden of London
SE9, writes:

I own a ZX81, and read

with interest your article
about its US counterpart the
Timex 1000. Jeff Naylor said
that he adapted his for use over
here by by-passing the US
modulator and attaching the
unit from his own ZX81.

This reminded me that I had
been given an Atari video
games machine for a Christ-
mas present, and of course I
could not use it. 1 contacted
Atari who said that a modifica-
tion would cost £28.75. I am
wondering why it cost this
much when a US computer can
he adapted quite easily to run
on British television.

You miss one important

fact. The ZX81 and
Timex 1000 are both black and
white video output. Your
Atari games machine is col-
our. Therefore, this requires a
much more complex conver-
sion from NSTC to PAL. It
would include some internal
modification. I am sure that
Atari could do it as they have
all the plans, but it would be a
very different matter for any-
one else to attempt it.

The other point is that a
conversion done by a non-
registered dealer would void
your guarantee. Unless you go
to the opposite extreme and
buy an NSTC compatible tele-
vision, I would suggest that the
only practicable way out of
this situation is to send the
machine to Atari.

YOU WILL NEED
SPECIAL INTERFACING

M Ridgeway of Taylor Road,
Southcourt, Alyesbury,
Bucks, writes:

Hopefully, at Christmas

1 will be getting an Atari
400 computer. I would like to
ask some questions. Can the
Amber 2400 printer be used
with the Atari 400 without
special interfacing? Will the
track ball for the Atari VCS,

which is available in America,
be able to fit the 400, and will it
be releéased over here?

Lastly, as yet you have not

published any programs for’

the Atari. Now that the price
has been lowered to £199, I am
sure that a lot more people will
be buying it. So, will you pub-
lish some programs for it in the
future?

The Amber 2400 will

need special interfacing
for use with either of the Atari
machines. A cable will be
needed to interface the Amber
to one of the joystick ports.

You will also need a special .

routine, which comes on cas-
sette, to add the controls to
the computer.

The price of the printer is
£80.40, the conversion cable
and cassette is £18.34, and
postage and packing is £2.95.
All these prices are fully inclu-
sive of VAT. You will also
receive complete instructions,
a spare inking ribbon and a
spare roll of paper.

A couple of people have
asked about the track ball. At
the moment, Atari does not
make one, either here or in
America. The one in the US is
manufactured by an indepen-
dent company. A track ball is
being considered for the new
Atari computer based on the
400, but it is not due for
release over here until well
into 1983. None of the current
games software employs the
track ball, so you would have
to writg you own routines.

As for publishing Atari
programs, we are more than
happy to consider programs
for any micro computer. But
so far we have had little re-
sponse from Atari owners. So,
how about sending some in?

IS THE FAULT AT
THE MAINS

C Steneson of Military Road,
Pembroke Dock, Dyfed,
writes:
I own a Vic20 which I
have had for a week.
However, after being on for
half an hour, it constantly

crashes or resets itself, The
power light also flashes on and
off. Is this a fault in my Vic or
are mains fluctuations causing
this,

I cannot see how mains

fluctuations can cause
this, unless you are having
similar trouble with other
domestic appliances in your
house. If you are, then you
will have to call an elctrician
quickly.

Far more likely is a fault in
your Vic. | have not met this
problem before on the Vic,
which has a good record for
reliability. It would seem that
somewhere along the line the
power input is being over-
loaded, or else there is a loose
wire. If the power light goes
out then obviously you have
lost power, which is the reason
why the computer resets itself
— it has the same effect as
turning your machine off.

The only thing that puzzles
me slightly is why the compu-
ter waits half an hour before
going off. Is this time pretty
constant, or is it variable? If it
is constant then it might be a
component at fault, such as a
capacitor not discharging
properly. If the time varies a
great deal, then it is more
likely to be a loose wire.

It would be as well to check
the external wiring, which in
effect means checking the
plug, to see that a wire has not
come loose. If not, you will
have to take your computer
back to where you bought it
and ask for it to be changed or
repaired.

CONTRAST CONTROL
CUTS DAZILE

Norman Peckett of Court
Close, High Wycombe, Buck-
inghamshire, writes:

I have had my Spectrum

for two and a half weeks.
Right from the start it has
dazzled me. Should the colours
be less bright?

Could you also explain to me
how I can ask a question in a
program, {(eg with a Y/N
answer) so that | can redirect
the user to the beginning of
the program, or the end, using
the Inkey$ function. By the
way, I received my Spectrum
after cancelling my order and
buying a Dragon for cash.

It is most likely that the
television is not set cor-

rectly, which is the cause of
your being dazzled. It should
not happen. Try re-setting the
contrast slightly.

To use Inkey$ all you need
is a line like If Inkey$ = “ Y "
Then Goto ... and If Not
Inkey$ = “Y" Then Goto
. .. You are not restricted to
Goto, but can use any of the
statements that can be put
after a Then. for example
Print, Gosub, Let and Stop,
are all possible,

LOADING AND SAVING
NOT ZX81 PROBLEMS

R W Denney of Taunton,
Somerset, writes:

I would appreciate your

advice on my ZX81 with
QS 3K expansion. After initial
problems with Loading and
Saving, 1 found that it worked
if I took out the Ear jack when
Loading. However, after about
three weeks my programs
failed to Load. The first to go
wrong were those near the
memory limit.

I wrote to Sinclair Research
and they sent me a printed
sheet on this problem. The
sheet advised that ‘output from
the cassette should be 2 to 4'2
volis, peak to peak.” This oult-
put seems excessive — the out-
put from my hi-fi is only 2%
volts. Although pleased with
the ZX81, I am disappointed
with the storage facilities. I did
think of buying a Spectrum,
but not if the programs are
going to become difficult to
store, and can only be stored
for a short while.

Loading and Saving re-

mains the largest single
problem with the ZX81. You
do not actually say if the mea-
sures advised by Sinclair have
been of any use. You need not
worry about the output of 4
volts from the Ear socket. The
output is AC and there are
capacitors in the circuitry to
cut down any overload. Also
remember that 4-4}%2 volts is
the peak voltage — much of it
is less than that.

The 2V2 volts from your hi-fi
is probably DC, to which diffe-
rent laws apply.

As I have said on several
occasions before, whatever
problems you might or might
not get with a Spectrum, there
is no evidence that Loading
and Saving will be among
them.
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CLASSIFIED

MNew book for Spectrum
THE WORKING

SPECTRUM

DAVID LAWRENCE

Published in association with
Popular Computing Weekiy.

228 pages Owver 150 subroutines
and programs.

Send cheques/postal orders, for
£5.985, to The Working Spactrum,
Sunshine Books Ltd., Hobhouse
Court, 19 Whitcomb Street, Lon-
don WC2 THF

We can normally deliver in four to
five days.

MORSE TUTOR BAC A'B. For the baginner or
just for practica. Teaches you the code. lesls
wilh random letters. Generates and sends
grammabcal random messages. Becomes 3
Morse key. Professwonally recorded tape
£4.95 including p & p. Carion Computing,
Carlion Coltage, Litle Glamham, Wood-
bridge, Sulolk.

SPECTRUM
SHEEPDOG TRIAL (16K). Pen up 10 50 wery
ohstinate sheep. Good graphics. £2.95 in-
chuding PAP
GOLF (48K). 18-hole course, hobes not
randomly qgenerated  Bap of clubs. 0-24
handicap. Includes course design noles
£3 45 including PSP
GM Software, 1 Rhiwsagson, Cross Inn
Pontyclun, Mid Glamorgan

ACORN ATOM, 10K plus 16K includ-
ing 4K RTTY Eprom and software,
£150 ono. 06614 2648

VIC, BK Ram carlridge, £E27 ono. Tal:
021-440 2124 (eveings)

WOULD anyone help a desperate stu-
dent, by producing a hard-copy of his
program on a ZX Spectrum/Printer?
Small reward paid. Contact: G. King,
10 Dove Crescant, Harwich

MEMORY UPGRADE, 16K-48K, for
the new P.C.B. Spectrum. Ring: 0283-
36187

SPECTRUM SOFTWARE: “ZXtext
Telatext simulation for 48K (B0 pages),
32K (34 pages) or 16K (B pages)
Spectrum, Full simulation including col-
our, flashing, 24-hour clock, alarm,
lape-microdrive slorage, save/verify,
load with aulg-run, freely mixed text
and graphics (including user-defined
graphics), etc. Set up your own person-
al databank. Cassetie with full instruc-
tions and 12-months guarantea, E5;
“Defender” — can you save the Fed-
gration base from an all-oul Romulan
attack? Dramatic sound elfects, deep-
space backgrcund, fantaslic user-
defined graphics. Defend the base
using high-powered phasor banks.
Cassette with full instructions and 12
months guarantee, £4.20. All products
available on 10-day delivery. Details
(SAE): lain Stewart, 17 Tomry Drive,
Alva, Scotland, FK12 5NO

WANTED: PEARSONAL COMPU-
TERS, all models bought for cash
Morgan Camera Co., 160 Totlenham
Court Road, London W1

DRAGON 32
SOFTWARE
Quality software at
sensible prices
Gamasiape 1 £1.95
Caterpillar & Space Attack £2.95
Metaor Run & Breakout £3.95
Haunted House £3.95
3-DMazae £3.95
Forbidden City (adveniure) £4.95
Pharaoh’s Curse (adventura) £4.95
Goblin Caves (3-D graphics) £4.95
Al pricas include pip
Send sae for complele list
APEX TRADING LTD (pcw)

115 Crescent Drive South
Brighton BNZ 65B
Tel: Brighton (0273) 36894

Access/Barclaycard accapted

Z%81 High Res Graphics Unit
£32 (excl. VAT)

Tel: Wilkarm Haynes 01-969 0818
Toaols for Living
Motting Dale Technology Centre
191 Freslon Road, London W10 6TH
chequaPO (add 15% VAT)
plus 75p p+p

TAIPAN

A game for
DRAGON 32

Be the James Onedin of the
FAR EAST. Make your fortune
trading in exatica— IF you can
ride out the storms and repay
SUM YAM, the evil money
lender.
Also available for the ZXB1
and ZX Spectrum.

Price £4.95
JAYSOFT

& Wentworth Drive
Bishops Stortford, Herts.

BBC (32K) GAMES. Breakoul, Missile
Command, Crazy Balloon, Master-
mind, Simon, Cyclic, Dafences, Galac-
lic Fighter, Blitz. All on one casselle,
£3.90. Excellent graphics and sound,
cheques or POs to Mr J. Chaylor, 32
Moorside Crescent, Fishbumn, Cleve-
land

DRAGON 32 and Vic20 owners. Top
quality dust covers, £5.50. Cotswold
Computers, Church View, Park Hill,
Hook Norton, Oxon.

OFFERS INVITED for surplus PER-
TEC 9 track tape transporters, Model
T78409/12 5, c/w Formatter, Interface
and PSU one unit, cabinel mounted,
one sel of four items boxed. Tal:
06076-66539 day, 0602-392802 even-
ings.

DRAGON 32 software cassette, price
£2.95. Programs include 3D maze,
Hotrod a car race against the compu-
ter, also Colour Artist Sketch Pad. APG
Computer Softwara, 24 Mountain
View, Peel, Isle of Man.

VIC20 OWNERS. At last! All-action
arcade games for the unexpanded Vic
al low prices. Written entirely in m/c for
exciling colour graphics, animation and
sound. Super games cassette — three
games on one cassette, Super Braak-
oul, Galaxians and Scrambler. Full
feature games with defined. graphics,
hi-score, free ships and bonus points.
Only £4.95. Fast delivery. J. P. Shay,
51 Meadowcroft, Radcliffe, Manches-
ter

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

Private lineage — 10p per word

Four top games on one casseite for £4.45.
Laserchase and Kong's Rewenge for the

16K ZX Spectrum,

Robot Control (16K) and Alien Attack (1K)

for the THB1
Order now from Popular Cemp
, Hobhouse Cour, 19

Streel, London WG2 THF.
We can narmatly deliver in four to five days.

COMMDDORE B4 £264 (excd, VAT)
Ted: Chris Gurney, Dave Walsh
or Floyd Paterson
Tel: 01-969 4658 or send SAE
Image Science Micro Computers Lid
189 Fresion Road, London W10 6TH
or cheques PO {add 15% VAT)
and £5 for p+p

Why pay more?
MEMOTECH 16K Memopak

ZX81 16K RAM pack
Only £28.50
{all Inclusive)

Extendabia memovy — 16K Memopaks

may be stacked with other Ram

A quality product - fully guarariesd

As sold &t W, H. Smith

Sent promptly by first-class mail

Dept. Pop, BRIDGE SOFTWARE
36 Fernwood, Marple Bridge

STOCKPORT, Cheshire SK6 SBE

LN

VIDEO GENIE MK |, 16K, software,
good condition, £200 ono. Aitken,
Annan (04612) 4551.

DRAGON 32. Change sheel music to
compuler input easily with Mimumap.
£3.50. Colswold Computars, Church
View, Park Hill, Hook Norton, Oxon.

JOYSTICKS FOR DRAGON 32.
Essential to games enthusiast or
graphic artist, £7 each or £13 pair (+
50p p&p), Microcars, 1 Oakwood
Road, Aode Heath, Stoke on Trent,
Staffs. Tel: (09363) 5685,

T199/4A EXTENDED BASIC PROGS.
Car Race, Shooting Gallary, Space
Wars, Bomb Run, Defender, Invader
etc, £8.50 including P&P. Mr A. Chal-
craft, 63 Queens Road, North Weald,
Epping, Essex.

WABASH DISKETTES 5%" SSSD,
£13.50 per box, P&P free, Add VAT to
your order. Make cheques payable to
Mariowfieid Ltd, Hesketh Bank House,
7-11 Yeliow House Lane, Southport
Tel: 0704 36082

16K VIC20 C2N CASSETTE DECK,
ona month old, £150. Reply past only
ta 72 Highfield Rise, Sheffield

VIC20 SOFTWARE, -The Raider,
Spacewarp, Breakoul, all three games
for the unexpanded Vic20 for just
£3.95. Send cheques/po payable to A
Carter, Ewelme, Ewen, Cirencester,
Glos GL7 6BU.

Computer Ware lor popular compulirs
SAVE POUNDS ON:VIC20 RRP £169.99 H
and § price £139.15 inc. ATARI 400 RRP
£199.99 H and 5 price £182.50 inc ATARI
800 RRP £399.98 H and S price £384.99 inc.

Qithwer computirs to be announced soon
THORN EMI casseties and cartridges £12.40
o E28.88 inc. Other hardware and software

a1 discount prices
FASTEST mail order company with LOWEST
prices. Large SAE for full price list
*Ovders under £20 add 50p P&P
Sales (fice; B5 Snowden Avenue, Hilling-
don, Middlesex UB10 OSE. Telephone: Ux-
bridge (0895) 54751. Mon-Fri 1l 8 pm.

DRAGON 32 SOFTWARE
—THE BEST VALUE ON THE MARKET
FAMILY PROGRAMS: Eight full-length

games, ulility and educational programs
FUN AND GAMES: Ten exciling games for
young and old, 5ala or groups
£6 lor each cassette, £10 for the pair

BGENEROUS DEALER DISCOUNTS
Send 0. to Shards Software,
10 Park Vale Courl, Vine Way, Breatwood,
Essex, CM14 JUR.

SPECTRAUM ASSEMBLER
Enter the world of the ZBO! Full 2-pass
asssmbler with labels afl opcodes — 11
pawerlul directives easy program ediling —
16/48K — manual written and tested
professionals £5.95 Cheque’P0 to C. New-
port, 57 Camlet Way, Hadiey Wood, Herts.

DRAGON SOFTWARE
Improve your understanding of the Dragon 32
with our quality cassette of demo programs.
Program listings and notes included
£5.50 (inc. P&P)
P. Allcock, Constable Croft
Hixon, Statfs. ST18 OPD

TRSE0, Level I, 16K, memary, VDU,
cassette, software + manuals, £230
ono. Tel: Sevenoaks 454707,

FOUR INTELLVISION CARTRIDGES,
1 Space Baitle, 1 Auto Racing, 2 Sea
Battles. Good condition, £14 each. Tel:
021-471 2557,

48K SPECTRUM arcade games.
Threa fantastic arcade games on one
cassatte, Cheeky Chimp, Spectral
Panic and Spec-Man. Each game has
on-screen score, Hi-score and an
attract mode. All games include colour,
sound and amazing graphics. All this
for just £4.95. Make cheques payable
to Stephen Culley, Long Acre, Epper-
stone Road, Lowdham, Notlingham.

ZX-SPECTRUM 16/48K. A clever
character designer plus six high class
games including Pac-Monster, Gala-
xians, Grandprix, Catacombs. £3 inclu-
sive, Send to Crown House, Ford,
Argyll PA31 8RH.

AC LINEAR CIRCUIT ANALYSIS on
48K Spectrum with ZX printer. 30K
program performs frequency and lime
domain analyses on large networks
consisting of rasistors, capacilors, in-
ductors, translormers, transistors, and
amplifiers. Tackles most topologies,
tabular or plot options (over 96 output
options). Menu driven. Supplied on
professional certified data cassellte
with manual. Send £12 to R. Watts,
119 Richmond Road, Montpelier, Bris-
tol, BS6 5EP
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Computer Swap

01-930 3266

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

Spectrums for sale

SPECTRUM, 48K, as new, with Hori-
zon and Cambridge colour collection
tapes, £155. Also over £60 worth of
software, £35 only. Tel: 01-749 1454,
betwaen 7 pm and 10 pm.

ZX SPECTRUM 16K plus PRINTER,
very good condition, £150. Call Redhiil
61612 avenings.

SPECTRUM, 16K, five rolls of printer
paper, magazines + pre-program cas-
settes, £120 ono. Tel: Worthing
211439,

SPECTRUM, 48K, almost new, with all
leads -+ manuals + sample cassetles,
£160. Tel: 0262-601 859, after & pm.

ZX81s for sale

SINCLAIR ZXB1, 16K with 32 casset-
tes, worth over £200, sell for £80 ono
Vincent Quah, 01-882 5919, after 5
pm.

SINCLAIR ZX81, 1K, one month old,
£40 ono, Baulsom, 01-527 5287,

ZXB1. 16K plus games plus manuals.
Tel: Crawley 517361.

ZX80, Complete with power supply and
leads plus manuals, £20. Tel: Grays
(0375) 72150.

ZX81. Memotek 64K, Harris-Lockyer
keyboard, £140. Will sell items separ-
ately if need be. Tel: 0628 30966 after
7 pm.

ZX81 COMPUTER. As new in box plus
16K RP, tape recorder plus mike plus
VDU [not brilliant but works), tapes and
magazines, E110 ono. Tal: 0942
216396.

ZXB1, with 18K, instruction manual
plus leads plus one tape, £50. Tel:
01-883 9417,

2X81 1K. Unwanted gift, boxed, £30.
Tel: 01-435 9732.

18K ZXB1. 6 cassettes, two months
old, good condition, £100 ono. Tel:
Adam, Chesham (0494) 785285.

48K MEMO TECH, Ram pack for
ZXB1, £25. Mr Sharp 01-732 7493.

ZXB1 1BK, with tapes, books, E70.
Telephone Nuneaton 327203,

ZXB1, 16K, with software. Tel: Calne
(0248) 812038, Mr L. Delpozo.

2X81, £35 ono. Three months old,
perfect working order, upgrading to
BBC. Tel: 061-223 1301 extension
2708 (Mr. Javed).

ZX81, 16K, keyboard, filesixty, £70
ong. Paul Bailiie, Battle 2717,

16K ZX81, £100-worth of software plus
mags and all leads, £90. (Whitley Bay)
528886,

ZX81, 16K, Sinclair built, £30 of soft-
ware including Asteroids, 3D Monster
Maze, Scurcerers Island, as new, £50
Tel: 0501 40469,

ZXP1 + 16K Ram + printer, two
“nonths old, hardly used, £87.50. Tel:

01-464 0B4S.

2i81, 16K (boxed) + manual + leads,
also two books + game tape, £60. D
Haskins, 20 Wesl Road. Old Colwyn.
Colwyn Bay. Tel: (0492) 515011

ZX81, 16K, keyboard, case, green
screan 14 TV, cassetle, printer, learm-
ing lab, magazines, 70 cassette prog-
rams, £160 ono. David Sitwell, 01-B86
6356 (day).

ZXB1, 1K, hardly used, seven months
old, all leads + manuals + a book of 30
programs, many on tape, in very good
condition, sell for £35. Tel: 01-464
0692 (weekdays after 6 pm)

Commodores for sale

COMMODORE VIC20, 14K, high res.
Super Expander data cassette, Bug
Byte, Vic Men game, under guarantee,
£250 ono. Tel: Southam 3245,

VIC20, Graphic Printer, brand new,
unwanted gift, £150 ono. Talephone:
Southampton 738734,

VIC20, 16K Ram pack, £300 of soft-
wara, value £530, want only £300. Tel:
Amit, 01-888 0510, after 6 pm.

VIC20, + cassette unit, with Blitz +
AMOK cassette, joystick + intro to
Basic, £160 ono; Super Exp, Ram,
£24; Vic 20, Graphic Printer complete
with 1,000 sheets of paper, 150; Vic20,
programme refarence guide, £10.
Talephone: Chandlers Ford (04215)
67411 (1 pm-2 pm).

VIC20 plus data cassette and dust
cover, £140; super expander cariridge,
£25; Jelly Monster cartridge, £12; pro-
cessing reference guide, £8; Dragon
Maze game cassette, £5. Tel: 0443
203573 evenings.

VIC20 plus cassette deck, both boxed
plus tapes and magazines, £160. Con-
tact Mark on Longfield 6164 evenings
and weekends.

THE COUNT, Commaodore adventiure
cartridge, perfect condition, yours for
£22 or other CBM adventure in perfect
condition. Tel: Leaminglon Spa (0826)
632901 after & pm.

COMMODORE VIC20 FOR SALE.
Only £100 onc. Tel: Horley, Surrey,
3025.

CARTRIDGES FOR VIC20. Road
Race, Star Battie and Jelly Monsters,
only £16 each or 3 for £37. Tel: 01-981
7158 evenings.

SWAP the Count or Mission Impossi-
ble for Pirate’s Cove. Tel: 0494 28470
after 6 pm.

VIC20. 1 month old with 12 monlhs
guarantee, plus C2M cassette unit,
plus introduction to Basic part one, plus
three software cassettes (boxed),
£180. Tel: S. Bradshaw, Rainford
3767.

2001 PET. Tool kit, sound beard,
manuals, much software, Basic
courses, exchange for 48K Spectrum
and printer or sell for £230, Tel: 061-
873 B846.

VIC20 COMPUTER with C2N recor-
der, as new. Offers. Tel: Llantwit Major
3671,

VIC20 plus 16K RP, both excellent
condition, as new, only £160. Tel;
Barry (0446) 732282,

CBM 3032, CBM 3040, dual disc
drives, CBM 3022 printer, counting -+
word processing software, £1,500 ono
Tel: 01-677 9077.

PET 4032 (Fat 40), 32K + printer, buill
in sound box, tool kit, picture kit, super
chip, many programs including word
processor, £650. Tal: Mr. Clines,
Bourne End 26576,

PET 2001, BK, with internal, cassetite
and screen, with manuals, software,
elc., £225 Tel: Gosforth, Cumbria
(09405) 332 (evenings).

COMMODORE PET 2001, 32K, com-
plete with cassette deck, all in min
condition, £295 ono. Tel: 01-722 2166.

COMMODORE VIC 20 plus AF Rom
mother board and leads, and 3K Ram,
£200. Tel: Scott. after 5 pm. Tel: 0462
40405,

PET 4000, Series K, manuals, cassatte
deck, Pet graphics, 80 programs
approximately, cover, £490 ono; MRK
assembler, £48 ono; tool kit, £29 ono.
Michae! Thompson, Histon 022023

PET 32K, new Rom, large keyboard,
cassette, tool kit, microassembler,
Basic 4, Eprom programmer, software
and many books, £450 ono. Tel: Davig
on 01-543 1890 (after 5 pm and
weekends).

Ataris for sale

ATARI 400, new, Basic + cassefies,
joysticks, various extras, £300 ono. P
Hawkins, Bracknell (0344) 57659.

ATARI VCS games system with &
cartridges, Defender, Missile Com-
mand, Asteriods, Champion Trip, Soc-
cer, Outlaw, Combal. New £330, offer
£140. Tel: 01-997 2017.

ATARI. VCS. Very good condition,
complete with 4 canridges, Space In-
vaders, Nightdriver, Outlaw, Combat,
£89. Tel: Reigate, Surrey 44120 even-
ings.

ATARI. VCS. 9 carfridges, Delender,
Missile Command, Asteriods, Pacman,
Nightdriver, Slaying, Boxing, Video
Pinball, Combat. Excellent condition,
£190 ono. Tel: 021-356 9788,

ATARI VCS. 7 cariridges, Combat,
Breakout, Space Invaders, Asteriods,
Video Pinball, Missile Command, De-
fender, £140. Tel: 821159,

ATARI VCS. Very good condition with
2 cartridges, Asteriods and Combat,
£55, Tel: 0202 983583, Mark, anytime.

ATARI 400 plus 48K plus Basic car-
tridge plus 9 cassettes (Eastern Front,
Caverns of Mars, Airstrike, 4T Tuto-
rials, Galactic Chase), £350 ono worth
£480. Tel: 01-274 7897.

ATARI VIDEO GAME, Space Invaders
cariridga, £70 ono. Tel: 01-452 7048

{evenings only). Ask for Rajesh Patal.

ATARI 400, 16K Basic cartridge. prog-
ram recorder, chess cariridge, two
manuals, £250. Tel: 01-883 3420.

Acorns for sale

ACORN ATOM. 12412K with disk
pack, FP Rom, toolkit and BBC Rom,
all books and leads, £400. Tel: Fal-
mouth 314599 (day), 312718 evenings
or weekends.

ACORN ATOM, 64K Ram plus 20K
Rom, books + software, £220 ono. Tel:
061-747 8822,

ACORN ATOM, 12K Rom, 12K Ram,
and power pack, plus basic book, £125
ono. Tel: 01-501 1629 (eves).

ACORN ATOM. 12K Ram, 12K Rom
and 4K utility Rom, casseltes, leads, 3
amp power supply and £60 of software.
Price £190 ono. Tel: 051-677 7326
avenings.

ACORN ATOM. BK + 12K PSV, £50 of
games, books elc, 12 moniths old,
£100. Tel: Swanage (0929) 424423
evenings.

ACORN ATOM, 12K + 12K, fioating
point Rom, leads, power supply, manu-
al + approximately £60 of software
including Pacman, Invaders, Gala-
xiang, £130. Tel: Harlow 419 659.

ACORN ATOM, 12K + 12K, floating
point Rom plus toolbox PSU plus ex-
pansion board giving 5K, with all leads
and manual, condition as new, £200
ono, Tel: 0843 582852, after 6 pm.

ACORN ATOM, 12K RAM + 18K
ROM, 3 amp psu, tape recorder,
manuals and software. £175.00. Tal:
0480-890 803,

Tandys for sale

VIDEO GENE 1 with sound and arrow
key modification, includes Tandy moni-
tor and 72 programs, very good cond-
tion, £350. Worksop 476413,

TRSB0, 16K, Level |l, Tandy cassette
+ Tandy monitor, Teletype 33 + cus-
tom interface + some software, £350.
Tel: 01-677 9077.

VIDEQ GENIE, 16K, Level |l Basic +
9" green screen monitor, micro sor
edilor’assembler + large selection of
books, manuals, cassettes and soft-
ware, E275 ono. Tel: 021-745 5684,

TRS80, Model 1, Level Il, 16K with
monitor, cassette recorder, joystick +
sound, also manuals, magazines and
approximately 100 arcade machine
language games, £450. Tel: Worksop
477053,

GENIE |. 16K, 10 months old plus
Green Screen Monster, 12in EG 101,
manuals elc, £350 ono. Tel: Stevenage
(0438) 721216 after 5 pm.

TANDY TRSB0, Model |, Leval Il (16K
memory), expansion interface unil
(additional 16K memory), disc drive
(5%" mini disc), disc drive interface
cable, Seikosha GP100A printer, prin-
ter interface cable, bulk eraser, disc
drive, head cleaner, £1,280 ono (all as
new). Tel: (0392) 72035,

TANDY SYSTEM. BK Ram, Basic, lots
of software. Cost £300, offers around
£65. Tel: 0229 54766 aftar 6 pm.

VIDEO GENIE, 16K, axcellent condi-
tion, £140. Tel: 01-657 3000 evenings.
{Croydon area).

TRS80, Model 1 Level Il, 2% years old,
48K expanded interface, high res.
character genarator, upperiower case,
green screen, cassetie rewinder, £350
of software, complete £800 ono. Tel:
Long Crendon 208232.

TANDY TRS80, Level II, 16K, screen
+ cassette recorder, editor assembler,
magazines + books, £250 ono. Ros-
coe, Worcester 352623.

VIDEQ GENIE LG 3003, 16K, + extra
keys + sound box, built in cassette
deck, software + magazines, sell for
£200 ono. Telephone 01-946 1429,

TRSB0 Model 1, level Il, 16K with
Grean Monitor VDU, 18 months old
with E100 of s-ware, EV0 of books,
£250 ono. Tel: 06076 65930.

TRSS80 level |, 4K, with game tape and
manual, 10 months old, lithe used,
£150 ono. Tel: Watherby, W. Yorks
63824 (evenings).

GENIE 1, + £50 of s'ware, 2 books,
mint condition, £250. Tel: South Bens-
ley 56348.

TRS80, 16K level Il, Green monitor
cassefte, many programs + Tandy
speech synthesiser, £350. Tel: Fam-
barough 61133,
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TRS80 modal 1, 16K, with cassette
player + monitor, + s-ware manuals,
£260 ono. Tel: Gary, Harlow 412242

TANDY TRS 80, lavel 1, 4K, with 15
cassettes, £100. Telephone 01-729
5302 (late evenings).

SEIKOSHA, GP80OA PRINTER, as
new, boxed, scarcely used, £130,
nagotiable. Tel: 01-552 1467 avenings

50K CASED NASCOM, Massys plus
Nasbug, colour teletext graphics, Nas-
pen, Zeap, Nasdis, Debug, Roms, Sar-
gon plus chess, graphics, Xtal basic,
extended colour command. New baby,
50 bast offer. Tel: 051-327 4984

CENTRONICS 737 PRINTER. As new,
Cantronics cable, manual, £250 ono
Tel: Robert 01-674 5534,

DRAGON 32 + £60 extras. 1 month
old. Quick sale, £230 ono. Mr A. Mills,
Flat C, 11 Agar Grove, London NW1

DRAGON 32, + compuler voice cas-
satte, + books, 4 weeks oid, £179.00.
Tel: 01-661 1466.

ACULAB FLOPPY TAPE SYSTEM.
Plus a number of programs suitable for
early Video Genii or TRSAT model |,
£100. Tel: 0634 85539

VOICE CHESS CHALLENGER. 10
playing levels, speaks its moves, 50
word vocabulary, 84 pre-programmed
games. Excellent condition, Cost over
£200 new. Only £70 ono. Tel: 01-979
4432 after & pm and weekends.

4K GRAPHIC ROM plus 2K VDG
complete with all available software,
£30; ZXB1 16K Dkironics keyboard
and £57 worth of softwars, £900,
together £110. Palmer, Norwich
611133 ext 5008.

DRAGON 32, 2 months old, perfect
condition, with cass leads and two
Dragon data cass progs, £190. Tel:
0273 688859 (after 6 pm).

DRAGON 32, as new, 4 months old,
inc cassette lead and over £30 of tapes
+ books, £180. Tel: Reading (0734)
690935 (after 6.30 pm)

TI994A, prog, language cartridga, In-
vaders cartridge, 4% months old, warth
£345, yours for £260 ono. A. Collier,
Northwood (B5) 22559.

SHARP MZBOK. 48K, plenty of prog-
rams including Space Invaders, Stark
Trek, Doclor Livingstone ete. Also Zen
assembler plus 2 extra manuals, £380
ono. Tel; 01-894 5455.

SHARP MZBOK, 48K, 4MHZ hi-res
graphics, green screen, software, in-
cludes basic fortran, forth, assembler
and many games and books, E425
ono. Telephone: 01-316 1692,

BLACK AND WHITE MONITOR.
Motor roller based screen, home-made
casing, suitable for BBC, £50. Tel: Lee
Valley 710784,

DRAGON 32, new, £160. Telephona
01-732 4777, Mr John Aldred.

FIVE ROLLS SINCLAIR PRINTER
PAPER, £8 inc. p&p. 01-866 1444,
after 7 pm

DAl COLOUR COMPUTER, 48K, 24K
Basic, RS232, paddies, casselte,
sound, £400 or swap for Atari BOO.
Bognor Ragis (0243) 861066.

SONY C7 BETAMAX, recorder, six
manths old, swap for any computer
(not Sinclair) to the value of £430
(second-hand). (Open to any offers —
can offer cash.) Tel: 01-672 B3T76.

SHARP MZ 80K, 48K, as new with
guarantee, £325. Tel: 051 638 3378.

THE WORKING

SPECTRUM

A LIBRARY OF PRAC

SUBROUTINES AND PROGRAMS

|
I Signed.............. A ISy o WA
I
I

Please make your cheques payab

Books Lid, Hobhouse Court, 19
WC2 7HF

] Please send me a copy of The Working Spectrum.
' | enclase a cheque/pastal order for £5.95

Plaase send your order to The Working Spectrum, Sunshine, |

We can normally defiver within four o five days:

AR bl i St ol R =

TICAL 3¢

racker.

write.

]

Whitcomb Street, London l

The Working Sp _
serious programs for the ZX Spectrum.

The programs include a Basic Renumber which can handle Gotos and

Gosubs. You will read in other books that this can't be done. We prove it  §

With some of the other programs

ir accounts and pl

Advanced progra
sions explaining e
advance your
wide range

selves.

TANGERINE COMPUTER, 16K Ram,
two high res. boards, all options, Apple
PSU keyboard + keypad, extended
Basic, fully cased with fan, lots of
software. Offers. Tel: 0483 31949,

DRAGON 32, six weaks old, still under
guarantee, £165 ono, Space Invader
cartridge, £12. Mrs Mawlavaux, 01-304
3650,

Tig94/A THERMAL PRINTER for sale,
offers over £150. H. Jones, Kerry,
Wales (06B8688) 502 (evenings and
weekends)

SHARP PC1500, colour printer plotter
+ BK Ram, one month old, hardly
used, £279. Tel: 01-464 0845

g MONITOR, black and white, £20
ono. Tel; 01-301 4763

BK PACK BASIC I, cassette deck,
dust cover, manuals, games, boxed,
£400 ono. Tel: 01-363 B901 (Nick).

VIC20 CARTRIDGE for exchange, Pi-
rates Cove, Super Lander, Super Shot.
Tel: 0438 811634 after 6 pm

SWAP VIC20 Adventure, Golden
Baton, for Time-Machine or Arrow of
Death or other Vic adventura. Phil
McDonald, Bournamouth (0202)
682974,

WANTED. ZX Spectrum, 16K or 48K.
John Ireland, Cardionoe (0492) 77439

VIC20 SOFTWARE to swap. Star Bat-
tle cartridge plus Lair 16K Adventure
for any GBM Adventure cartridge, ex-
cept Private Cove. Harland, Ayclitfe
(0325) 316956.

SWAP. Adventure land cartridge for
any other adventure. Tel: 0733-
237101,

Each program i explained in detail, line by line. And each of the
programs is built up out of general purpose subroutines which, once -
understood, can form the basis of any other programs you need to

Expert or novice — whatever your experience, you will find this
the most useful and valuable book for the Spectrum. :

228 pages. Over 150 separate subroutines and programs.
Also available through your local computer bookshop

is the first well-documented collection of

you can define your own characters,
store them in a dictionary, design geometric shapes without using
maths, draw pictures for use in other programs and recall them at will, -
draw different graphs from the same subroutines, create a file-handling
program for up to 28,000 characters, create a data-base handling
program, learn how to sort your data, learn how to touch-
ay sophisticated games such as

mming techniques spring out of the discus-
ach subroutine. The result is not only to
ogramming skilis but also 1o leave you with a
; practical application programs which might
otherwise only be available to those prepared to buy cassettes
or those capable of writing substantial programs for them-

ZX SPECTRUM. Any K. Mr Holt. Tel:
061-794 5172 avenings.

ZXa1, Sinclair built, 16K, power pack,
leads, etc, full size moving key
keyboard + software, £70. Tel: 01-301
1482, Mr. Sims, evenings.

SWAP VIC20. Audio genie, Tank
Attack cartridge for any other Com-
modore cartridge. Tel: 0772 744439,
after 5 pm,

ALIEN FOR NIGHTRACER or Super-
siot. Phone 051-487 7840. Phone be-
twean 5.15 and 6.00 pm.

SWAP VIC20 Pirate Cove cariridge for
another adventure. Tel: Stevenage
(0438) 811634 (after & pm).

VIC20 OR SINCLAIR (possibly extras),
locally. Tel: Bromsgrove 75225, Mr
Swan.

VIC20 + casselte deck. Will offer cash
Tel: 01-575 3779. Martin (evenings).

WANTED. ZX81, 16K, about £50. Tel:
Arundel (090:3) BB3063 (evenings or
weaekands).

DRAGON OR SIMILAR, exchange
musical instruments. Tel: Stephen, al-
ter 7 pm, Bradford 603500.

1 QUICKSILVA CHARACTER
BOARD, any price considered. Tel:
Gregory 0349 882026,

WANTED: 48K SPECTRUM. Mr.
Toorad, 01-834 7743827 (daytime).

WANTED: VIC20, super expander of
3K Ram, or any olher carridges, in
exchange for software. Tel: 01-888
0510, alter 4 pm.

WANTED: TWO BOOKS from Mal-
bourne House Publishers, The Com-
plete Sinclair ZX81 Basic Course,
Machine Language Programming
Made Simple. Tel: 0271 64184,

_ handle
and
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Beautiful programs

There is a German proverb which, roughly
translated, says "'Could everything be done
twice, everything would be done better”. What
this boils down to is that it is easy to be wise
after the event — hindsight is twanty-tweanty!

In computing, | wonder if those critics who
pontificate about this and that have ever pro-
duced an original work themselves, Aristotle
wrote (in Politics) “"They who are to be judges
must also be performers”.

This introduction is intended to set the stage
for some critical comments of my own, about a
program published in Open Forum. | am not
going to say which issue — it was some time
ago — or use the exact lines from the program,
but | assure you that the program is no mirage. It
is easy to knock with the experience of hind-
sight, but as | have published programs myself
for others to criticise (and they certainly have)
perhaps | might be allowed a few observations.

The program was written by a ten-year-old
child, which | think is very important. To have
written a program of the complexity of that
child's attempt, at the age of ten, is commend-
able. However, at that age it is very easy to get
carried away with a program and it is difficult to
hold oneself back.

When | was looking through the listing of the
program, my attention was attracted to lines
such as:

1000 IFT = AOR U = 1 THEN PROCBANG
1010 IF T = B OR U = 2 THEN PROCBANG
1020 IF T = C OR U = 3 THEN PROCBANG
1830 IF T = D OR U = 1 THEN PROCBANG

1040 IFT = EORU = 2 THEN PROCBANG

There seemed to be a rather obvious regular-
ity. The repelition consisted in the five /f
statements which all referred to the same
procedure.

This repetition was compounded in my search
to discover the nature of the variables A to E.
The original assignments to the variables were
contained in one line:

10 A=RND(9):B = RND (9):C=RND (9):D =
RND (9): E = RND (9)

The form was there for all to see. All the five
variables A 1o E were the same, though of
differant value.

When faced with such a display of repetition, it
is difficult to understand why it was not exploited
in some way when the program was written. The
reason of course is that form and symmetry are
in the eye of the beholder — and such an eye is
sharpened by hindsight. The ten-year-old in
queslion obviously did not see the program as a
whale, just as a collection of parts.

So what is wrong with that? Nothing, except it
is a very inefficient way of programming.

The aforementioned program could be im-
proved by finding a way of coping with variables
which are the same, yet can take different
values:

5 DIM VAR(5)
10 FORI =1 TOS5:VAR(l) = RND{2):NEXT

When we come lo the If statements, we can
see that the numbers to which U is compared
have a logical pattern. So we can write: 3
1000 FORI=1TO5 ;

1010 IFT =VAR{I) ORU = | — INT((l = 1)/3) + 3
THEM PROCBANG
1020 NEXTI

Sad to say, however, as far as the routine
programming one tends to see published is
concerned, both the use of arrays (dimensioned
variables) and modular (or clock) arithmetic is
rare.

The potential saving in programming space is
considerable though. The amount to which we
can economise depends on the way we
approach programming. Beauty is all! ]

Boris Allan

Pugdies oo o
A’s down

Puzzle No 36

Across: 1. A - B;3. A~ B; 5. 42
Down:1.B8%;2.88;3.8;4. A- 8.

Solution to Puzzie No 32

This algorithm produces Pascal's triangle. The
number of families in each cave is given by the
sum of the numbers of families in the two
adjacent caves immediately above.

1 3 3 1
T4 B 4 1
1 510105 1

The numbers in the rows correspond o lerms
in the Binomial expansion (a +x)n. For exam-
ple, to find the terms in the fifth row we expand:
(a + x)° = 18° + Sa'x + 10a8°x + 1082 +
Sax* + 18,

The numbers in front of the terms (called the
coefficients) give the numbers of families at
each level of the cave system.

The sum of the coefficients in each row gives
the probability of successive lossing of a coin
producing a head (or a tail) repeatedly. For
example — what is the probability of getting four
heads in four tossings? Look at the fourth row of
the triangle. 1 + 4 + 6 + 4 + 1 = 16 — so the
probability is 1 in 16.

Winner of Puzzle No 32
The winner is: W R Masefield, Slade Road,
Holland-on-Sea, Essex, who receives £10.

{Figures compiled by Calisio Computers,
Birmingham 021 632 6458

Top 10

Vie20
Spectrum 1(3) Trax (Linmasoft) t
11} Time Gale (Quicksilva)®  2y5) Sargon Il Chass {Commadore)®
2-) Spectres {Bug Byle)  3(7) Jallymonsters (Commadore)”
33} Escape New Generation)  4(2) Delenda {Liamasoh)t
4(2) Orbiter (Silvasoft) 51} Grid Runnar {Liamasoft)
5(6) Adventure 1 (Abbersaft)  gi4) Abductor [Liamasaft)
6(8) Football Manager  (Addictive Games)" 7(8) Myriad {Rabbit]
7{10) Master File (Campbe!l Systems)® gig) Biie [Commodana)
B(7) Espionage Island (Aricl®  a(g) Adventureland [Commaodore)®
(=) Night Flite (Hewson)  yp=(10) Spiders of Mars {Audiogenic)™
10{-) Guipman (Campbell Systems) -~ Voodoo Castle [Commiodara)®
"Requires 48K *Carindge. tRequires 8K or 18I
(Figures compiled by Butler Micro Shop, (Figures compiled by the Vic Cenire, London
London 01-768 2887) 01-292 9904)
Books
1(1) Spectrum Machine Language lor the Absolule Beginner, Tang {Melbourne Housa)
2{5) ZX¥ Spectrum Expiorad, Harfnell (SinclairBrowne)
3(-) Assembly Language Programming for the BBC Micro, Birmbaum {Macmillan)
df BC Micro Revealed, Rusfon {interfaca)
= «8 Specirum Handbook, Langde! {Contury)
L Programming the 8502, Zaks {Sybex)
"G ) 35 Programs for the Dragon 32, Langded {Cantury)
8{-<) Ower the Specirum, vanious auihors iMalbouwrne House)
916) Machine Code and Better Basic, Stewart and Jones [Shiva)
10{=) Programming the Z80, Zaks [Sybex)

(Figures compiled by Wallond Techrscal Books, Wathord, 0623 23324)
(Lest week's position in brackets)

EOSERS

Atari Zxa1*

1(1) Preppie (Adventure Intermational) 1(3) Frogger (DJL Softwara)

2(7) Scott Adams Adventuras  (Adventura in- 2(2) 30 Dedendar (JK Greye)
ternatsonalj 1) Mazogs {Bug-Byta)

3{4) Air Strike (English Software) 4(4) Mazeman (Abbersoft)

42} Jumbo Jei Pilot {Thom EMI)* 5(5) Guipll (Campbel| Syslems])

5{3) Submarine Commandsr  [(Thom EMI)* 6(6) Gauntlet IColo-u‘r'r:ﬂm; o
B{5) Snooker and Billiards {Thom EMI) T(7) Flight Simulation sion|

7(-) HellCatAce  (Microprose Sofwarelt  8(8) Ao dub gl {Abbersoft) @/ e-f'-:y ”Z?
B{-) War {Adveniure Intermational 9(-) 3D Monster Maze {JK Graya) (/
(-} Soccer *. (ThomEMI)® 10(8) Chess (Artic) ﬁ 9# “d
10{-) Snooper Troops 1 (Spinnaker}t  *All 16K
*Cartridge. 1Disc. {Figures supplied by Bulfer Micro Shop, London

01-769 2687)
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e | ' | .
SPECTRUM COMES TO LIFE! . “] |
THE GAMES PEOPLE ',
SPOOKYMAN EAT THE PILLS AND KEEP AWAY FROM |
THE GHOSTS. EAT THE VITAMINS AND :
G CHASE THE GHOSTS. FULL MACHINE ' 1
| CODE ARCADE ACTION AND SOUND.
DESIGNED TO MAKE YOUR ADRENALINE
RUN HIGH. PRICE £4.95
COSMOS YOU HAVE THE JOB OF PROTECTING A
CONVOY FROM ALIENS AND METEOR
STORMS. WATCH OUT FOR THE SPACE |
MINES AS YOU PLAY THIS AMAZING |
MACHINE CODE ARCADE ACTION |
SIMULATION. PROGRAM. _ PRICE £4.95
WRITE OR PHONE FOR LIST OF GAMES FOR
OTHER COMPUTERS OR JUST MORE GAMES
]Eé;ﬁf E(!._E_Ci:THTE:BFIE:_{L-'I‘B____"___—; _________ 9
S | oo
E;;;zﬁm? s PHONE NO 3 L L T T LA, D c"%gyz?g @ ..

s _—_’r




