New
Dragon

Starting this week, a
regular page for Dragon 32
programming skills. See
page 25

Schools
software

How many of the
advertised programs are
good enough for you? Find
out in our review of ZX81
educational software on
page 12.

Pit your wits against the
guards in this major new
game for the ZX Spectrum.
See page 8

Vic20, ZX81, BBC,
Spectrum programs and
games in Open Forum. See
page 14

POPULAR

Some of the few Spectrums in use in primary schools.

WEEKLY,

Spectrum shunned
in education scheme

THE Sinclair Spectrum’ may
receive only limited use in
primary schools, according to
information just received.
Since the Department of In-
dustry announced its ‘Micros
in Primaries’ grants scheme in
July it has received 422 ap-
plications. Of these, 322 are

1K IS NOT ENOUGH!
A 2K ZX81 gives about 3 or 4 times the
program area compared to a 1K. If you
are running out of memory, this is the
cheap answer. Send £6 for chip plus
instructions. Most ZX81's need only a
chip swap and one link soldered — a ten
minute job. (Some early ZX81's had 2 x
V2K RAM chips instead of 1 x 1K. These
involve more soldering. If you think you
have one of these, please specify.)

T.E.C., 23 Dalford Court, Hollinswood,
Telford, Salop.

VIC20 and cassette unit plus 8K Ram
pack, many accessories and software,
£225. Tel: Brentwood 218787.

SPECTRUM SOFTWARE

Soft Sell Softape One 16K/48K
Contains Kami-Kazi Pilot (Action game) —
Fruit Machine (Hold and gamble) — Charac-
ter Design Aid (Great facilities + 48K version)
All three programs on a qualify Cassettee —

sent by return for only £2.95 inclusive.
Cheques/PO’s to: Soft Sell Computer Soft-
ware, 68 Wellington Street, Long Eaton,
Nottingham NG10 4NG.

ZX81. BORED WITH Aliens, Galactic
Wars and Flight Simulation? At last! A
truly amusing 16K moving graphics
game. For adults only. SAE for details,
Hunthurst Ltd, 26 Basford Way, Wind-
sor, Berks SL4 4NF.

for the Acorn BBC Model B,
97 for the Research Machines
480Z and only three for the
Sinclair Spectrum.

Most local education au-
thorities have issued guide-
lines to their schools indicating
which of the three machines in
the scheme should be adopted.

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

mmodores for sale

VIC20, cassette, 3K Ram pack, joys-
tick, books, magazines, software worth
over £40, brandnew condition, £180
ono. Marosi Hastings (0424) 440150
after 6 pm.

US launch for
BBC micro in
Spring '83

ACORN plans to launch the
BBC range of microcomputers
in the USA in the first quarter
of 1983.

The machines were shown
there for the first time at the
Info ’82 trade exhibition, held
at the Coliseum, New York,
on October 11-14.

The go-ahead to exhibit at
the show came after the deci-
sion to set up an American
office to market the Acorn
computers. “Chris Curry and
John Coll went over to the
show to make initial market
contacts and to sort out a
dealership network for the
BBC machines” explained
Acorn’s Jane Aldrich. “US
prices have not yet been final-
ised as they wiil be subject to
discussions with whoever will
become the distributor.”

The production difficulties
which have plagued the
machine’s progress in the UK
seem finally to have been
solved, allowing the American
launch to be contemplated. It
is only in the last two months
that the micros have been free-
ly available through Acorn
dealers in Britain.

Computer Swap
01-930 3266

VIC20 with cassette, programmers
paid cartridge, books, mags, 6 months
guarantee, £200 ono. Telephone 021-
421 1839.

VIC20 + cassette deck, joystick, 5
months guarantee, £60 of software,
plus mags, all. for £220. Telephone
Compton 772653.

VIC 20, only 4 months old, plus books,
£135. Contact Melvin on (0480) 58670.
VIC20, one month old, cassette deck,
dust covers, adventure cartridge, lots
of cassette games, magazines efc.,
The lot £185. Telephone Peter on
061-477 7246 after 2 pm

Continued on page 28
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CAMPBELL SYSTEMS

The very best in machine code for
Spectrum and ZX81

SPECTRUM 16K GULPMAN. Game of the xxxMAN variety with 15
mazes, four chasers, laser defence, nine grades, nine speeds, demo
mode, choice of joystick control. “‘An extraordinarily good program” raves
Boris Allan for Popular Computing Weekly. We think you will agree. £5.95.

THE LARGEST SELECTION
OF GAMES IN THE WORLD

We stock the BIG NAMES
in Computers including

ATARI s00/500
SINCLAIR zxs1
ZX SPECTRUM
VIC-64
DRAGON MICRO=

and awide range of I All programs supplied double-recorded and marked 1st class by return.
lndependent Prices include VAT and postage within Europe. SAE for full list.

SOFTWARE |
Main Computer Branches: 22 OXFORD STREET, London W.1. ; C A M P B E L L S Y ST E M s

SPECTRUM 48K MASTERFILE. Business/domestic filing and reporting
system. So flexible it is equally usable for your mailing lists, catalogues,
stock control . . . applications are endless. Fully user-defined data and
report display format, dynamic variable-length file, records, and data items.
Menu-driven, with powerful search facilities, sorting, total/arrange, update,
multiple independant files, printing. Yes, we aim to support Microdrive
when Uncle delivers. Nearly all the 8K we use is machine code, so you get
32K per file. Comes with example file and 12-page manual. £15.00.

SPECTRUM SPDE Disassembler and Editor, fast self-relocating develop-
ment tool. Shows all Z80 op codes and operands. £5.95. We used it to
develop the above.

2ZX81 16K GULP II. Aimost identical spec to Gulpman. £4.75.

ZX81 16K-64K. THE FAST ONE is the predecessor to Masterfile and it's in
use all over the world now. Specification very similar to Masterfile. £12.

439 OXFORD STREET, London W.1. (Dept PCW)
52 WESTERN ROAD, BRIGHTON. 15 Rous Road, Buckhurst Hill
Also at: 184 REGENT STREET, London W.1. Essex IG9 6BL, England

254 REGENT STREET, London W.1.

07 =

MICROTANIC Mc,

COMPUTER SYSTEMS LTD.

BOOKS SOFTWARE COMPUTERS
ZX81 BBC ATARI 400/800

Interfaces available for the following computers which will enable you
to use the Sinclair Printer with your computer. VIC, ACORN ATOM,.
BBC MICROTAN. Price £29.95 inc. VAT.

DRAGON 32 GOES FORTH iw |
We stock a large szlection of software and books. .

Please write or telephone for catalogue, stating relevant machine.

The FORTH language is NOW AVAILABLE on the DRAGON 32 — Create and run your
programs up to 10 to 12 times faster than BASIC. AVAILABLE ON TAPE. £24.95 inc. VAT.

MICROTAN 65 VIC ACORN ATOM

SHOWROOM: MAIL ORDER:
16 Upland Road, 235 Friern Road,
Dulwich, London SE22  Dulwich, London SE22

TELEPHONE: 01-693 1137
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Subscriptions

You can have Popular Computing Weekly sent
to your home: the subscription rate is £19.95 per
year, for addresses in the UK, £37.40 overseas.

How to submit articles

Articles which are submitted for publication
should not be more than 1,000 words long. The
articles, and any accompanying programs,
should be orginal. 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
computer printed.

We cannot guarantee to return every submit-
ted article or program, so please keep a copy. If
you want to have your program returned 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 try our best to
make sure programs work.

This Week

News 5
Spectrum not wanted

Letters 4
Infinite improbability.

Guy Fawkes 8
A new game for Spectrum by Matthew
Bramble.

Street Life 11

David Kelly talks to Graeme Levin of
the Games Centre.

Editorial

Clive Sinclair is in grave danger of
becoming The Yesterday Man. The
ZX Spectrum, which was widely ex-
pected to become the market leader
when it was first launched in April, is
already being overtaken by the Dra-
gon 32. .

The Spectrum’s eclipse is not due to
any technical pre-eminence on the
part of Dragon. Pound for pound the
Spectrum still offers one of the best
deals in the microcomputer market.

But, the Dragon 32 is available. It is
possible to buy the Dragon 32 off the
shelf in many high-street stores. There
are no four-month waiting lists.

Quality control on the Spectrum
also leaves something to be desired.
While it is impossible to gather com-
prehensive figures, an alarming num-
ber of Spectrums are being returned
— either because they did not work
when they were delivered or because
they crashed within hours or days of
being switched on.

With the launch of the ZX81, Clive
Sinclair became the undisputed leader
in the micro field. That lead is now
being challenged.

There is still time for Sinclair to
come back. But he needs to solve his
production problems and quickly.

Sinclair has already lost an im-
mense amount of goodwill. He cannot
afford to lose much more.

Next Thursday

Are you a radio ham? Log your calls
with QSO — a radio directory program
for the 16K ZX81 by Anthony Briggs.

Also next week, a review of some of
the latest Commodore software for the
Vic20. Mike Grace takes a look at Mas-
termind, Quizmaster and English Lan-
guage Revision.

[ e e i — ———— — i — ——

Reviews 12
Tony Bridge looks at the latest

educational software for the ZX81.

Open Forum 14
Six pages of your programs.

Spectrum 22
Graph plotter by Malcolm Davison.
Database 23
Paul Kriwaczek looks at Thames TV's
computer programme.

Machine Code 24
A pair of registers.

Dragon 25
Flying Saucers.

Peek & poke 27
Your questions answered.

Competitions 30
Puzzle, Arthur.

I Subscr

| Popular Computing Weekly

' 1 would like to subscribe to Popular Computing Weekly.

Please start my from the

ibe to

issue.

1 enclose my cheque, to Popular Computing Weekly, fo
£19.95 for the UK — £37.40 for overseas.

r

|
|
anmo
|
|
|

' Please send this form, and cheque, to Popular Computing Weekly, Subscription Dept., Hobhouse Court, 19

Whitcomb Street, London WC2 7HF
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C.P.S. GAMES

ADVENTURES SPECTRUM AND ATARI |
HASHA THE THIEF

Try to enter the Potala and steal the golden teapot of the Dalai Lama. There are not
only traps and pitfalls but even some magic trying to stop you from getting to the private
rooms.

THE WIZARD OF SHAM

If you can reach his hide-out, then he will give you the elixir of life. Travel through the
jungle. the ghost town of Sham and find the secret entrance to the temple in which the
wizard hides. Once in the temple you will need all your skills and determination to avoid
the dangers awaiting you. You may meet the wizard in the end. but we doubt it

THE FOURTH KIND

Can you manage to communicate with the extra-terrestrials and obtain from them the
universal medicine for eternal life? This is not only an adventure but will test also your
skills in trying to overcome what would seem to be impossible communication
problems.

THE 7 CITIES OF CIBOLA

These famous cities, where the Spanish Jesuites found their gold. are situated
somewhere in the South-American jungle. Their whereabouts have been lost for
several centuries. and nobody has found them ever since. Can you survive in this
exhausting climate and find at least some treasure? And. if you find it. will you still be
strong enough to get back with your gold? There is not only the. climate: indians
poisonous animals. secret religious sects and many more

THE DOMED CITY

You are travelling through unmapped territory and your way is blocked by a giant ant
heap. By a freak mutation these ants are as big-as you and there is only one way open
through the ant's lair. Some ants are friendly, others are aggressive. and your weapons
are not much help: your survival depends on skill. anticipation and cunning, Will you
succeed?

THE TOWER OF BRASHT

One member of your expedition has been taken prisoner by the Kharrs. a cruel tribe
living near the edge of civilisation. You must choose a few companions from your team.
and try to get the prisoner out. Success or failure will depend on whom you choose and
how they are equipped. This D&D type adventure is difficult and will take you some time
to play. It can be used as a roleplaying adventure. with as many players as there can be
members of the team.

THE GHOST OF RADUN

In the old. half ruined castle of Radun. a large treasure is buried. Many have tried to find
it. but none have ever returned to tell the tale. It is rumoured that the treasure is
guarded by a ghost, who appears when least expected. and makes sure that the
treasure hunter can no longer return. This adventure is definitely not for the weak-
hearted and we strongly advise not to play it after nightfall. especially not when you are
alone in the house.

ADVENTURES FOR THE VERY YOUNG:

There is no longer any need for very young children to gaze wistfully at a computer they
are not allowed to touch.

This new series of adventures is mainly based on graphics. but follows the traditional
pattern of an adventure game. There are some elementary instructions for which a bit
of help from the grown ups may be needed. If you want to see some littie eyes light

up..
PETER RABBIT AND THE MAGIC CARROT

Peter Rabbit goes on a quest for the magic carrot. It is rumoured that any rabbit taking
one bite of that carrot gets an extra twenty years of life.

Peter has to go through the big forest. meets nice (and not so nice) friends. deals with a
dwarl, gets help from old man oak. etc

Will he get to the cave and find the magic carrot?

PETER RABBIT AND FATHER WILLOW

Father Willow has been damaged by vandals, and is now in a bit of a state. Peter
Rabbit goes in pursuit of the vandals. They know and try not only to escape but to stop
Peter Rabbit from following them. Luckily the latter gets help from the other trees. who
heard about the story. But will he find the vandals and have them locked up?

PETER RABBIT AND THE NAUGHTY OWL

Jimmy the Ow! has been unsufferable of late. The Council of the Meadows sends Peter
Rabbit on an expedition o find the Master of the Owls. in order to have Jimmy taught
some manners. The Master lives very far away and its quite an adventure getting there.
Will Peter Rabbit come back without having seen the Master and thus Jimmy remain a
nuisance?

It now transpires that the Peter Rabbit Adventures can be dangerously addictive to
grown ups

FRUSTRATION

Frustration is more a puzzle than an adventure. It looks like a program full of bugs and
nothing seems to work. It will be difficult to get to the end. but if you do (and don't go
mad with frustration!) then there is a reward. The first ten correct answers received by
us will be allowed to choose three of our games, FREE!

WAR GAMES ail with full graphics of the battle field. and inclusive of manual

KING ARTHUR

Britain in the sixth century . . . THE ANGLES AND SAXONS are marauding through the
Country, leaving behind a trail of blood and devastation. In the South a man is gathering
troops and fitting them out. His name is Arthur. You take his role in this fascinating
wargame. Will you be able to win all the battles he won and free Britain from the
plundering marauders? How good are you at commanding troops, finding the enemy
and bring him to battle. sifting information, seeing through the fog of war. deploying
your troops and many more similar skills?

BATTLE OF THE BULGE
Ardennes. 1944. The famous von Rundstedt” offensive

BATTLE OF THE RIVER PLATE

A simulation of this well known sea battle

CONVOY

You are the commodore of a convoy under attack from submarines. Instant decisions
are required and if you hesitate too long the damage might be worse. Try and locate the
enemy and destroy him. Not easy ... Again graphics. but combined with verbal
information

All these games are available for ATARI 16K and SPECTRUM 16K

Some of the games will load different programs successively and are thus

much larger than 16K.

All C.P.S. Games, except those for children, are priced at £9.50. The Peter

Rabbit and Tummy Digs games are now £4.50.

C.P.S. 14 Britton St., London EC1M 5NQ

We are in the process of moving. Mail will still be received at the
above addi and P U taken. Our new address and
telephone number will be announced in the next issue.

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". Y.C. “THE ACTION IS FAST.”

SPECTRUM RENUMBER DELETE. “YOU WON'T BUY A

BETTER RENUMBER PROGRAM FOR THE SPECTRUM." 600

BYTES. POSITION INDEPENDENT. SUPERB. RENUMBERS
ALL NOT PART. A BARGAIN AT £4.95.

SOFTWARE CAT. SEND 22p stamps. Authors join our success.
YOU WRITE, we SELL. SPECTRUM or DRAGON. ONLY YOUR
BEST PLEASE.

WORK FORCE 140, WILSDEN AVENUE, LUTON,
BED

CHRISTMAS

@ MISRVFEST 82

Micro Fair and Seminar for all users
HARDWARE. SOFTWARE. PERIPHERALS.

ADMISSION
ADULT . A e 1.00
CHILD (under 16) % e - : 50p

(half price with coupon)

Exhibition and other diversions for ZX, B.8.C. Micro, VIC, TRS, Sharp, Sorcerer, Video Genie, Tangerine,
- Nascom, Atari, Pet and Acorn user.

10 Feee draw for MICRD
20 Olud 8tsads

DN

UNIVERSITY OF MANCHESTER INSTITUTE OF SCIENCE AND)| EGLUD:%VZ“‘ b5
TECHNOLOGY, SACKVILLE ST., MANCHESTER | 'DECEMBER 1982
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News Desk

LEAs favour Acorns and
Research Machines

THERE are several reasons
why the Sinclair Spectrum is
not being selected for the De-
partment of Industry’s educa-
tion scheme.

The ‘Micros in Primaries’
programme is an extension of
the earlier secondary schools’
scheme — in which a Sinclair
machine was not included.

LEAs taking part in the
earlier scheme will have stan-
dardised their secondary
schools on either the Research
Machines or Acorn BBC com-
puters — and most of these
have opted for the same
machine in their primaries.

Spectrum
deal not
‘queue-
jumping’

FIVE HUNDRED Spectrum
microcomputers have been

_promised within 28 days to

people who order through an
Observer Newspaper special
offer, announced on October
9.

A Sinclair spokesman
emphasised that there was no
question of queue jumping.
“It does seem unfair, but the
deal was set up three months
ago,” he said. “Orders from
the offer will be treated the
same as any other order. By
the time the Observer orders
come in we will be on a 28-day

delivery pattern, anyway,” he

added.

An Observer spokesman
confirmed that the first 500
orders would be dispatched
within 28 days. “We have had
a fantastic response to the
offer, but we may run into
delivery difficulties after the
first 500, she said.

Sinclair Research is confi-
dent that the delivery back-log
of normal mail-orders will be
cleared by mid-November,
and has begun to readvertise
the product.

The Inner London Educa-
tion Authority has selected the
RM480Z under both grants
offers. Derek Esterson of its
computer department said:
“We feel that standardisation
is absolutely essential to en-
able us to provide any kind of
sensible support for the
schools.”

Both Hampshire and Man-
chester LEAs have chosen the
BBC machine for primaries
and secondaries. A spokes-
woman for Manchester LEA
commented: “The need for
standardisation is obvious if
you look at software. What we
buy must be compatible with
as many machines as possi-
ble."”

Whilst the ZX Spectrum at
£175 appears to have a sub-
stantial price advantage over
its nearest rival — the BBC at
£399 — this is not entirely
relevant in the Dol scheme.
By the time you add on the
price of a colour monitor to
the package the proportional
saving is reduced. The Spec-
trum then becomes £472 com-
pared with the £650 of the
BBC. Nigel Searle — Sinc-
lair’s Computer Division head
— admits that this ‘narrowing
of the gap’ is one of the
reasons for their recent £15m
schools discount offer. Be-
cause the Dol offer is applic-
able to only one machine per
school, the price advantage
offered by the Spectrum be-
comes a less important consid-
eration.

The much publicised pro-
duction and delivery problems
have not helped.

Derek Esterson reckons
that “the Spectrum is just not
up to the battering it will get in
“schools.”

East Sussex Authority
which made the decision to
standardise on Commodore
Pets as long ago as 1978 has
still to decide on the machine
for its primary schools. Gor-
don Holmes, its equipment
buyer, has not been able to
evaluate either the Sinclair or
Research Machines options.
Griffin and George Ltd,
appointed to distribute the
Sinclair machines in schools,
has no Spectrums to demon-
strate.

Hampshire is firmly recom-
mending the use of the BBC
machine to its schools. In a
letter from Mr. Bothwell of its
County Education office it
advises against adoption of the
Sinclair Spectrum: “It is dis-
appointing that several
computer specialists who have
recently evaluated the
machine are less than enthu-
siastic about its performance
and handling properties.” The
document is critical of the mul-
ti-function keyboard, picture
quality, screen mapping sys-
tem, and ‘‘idiosyncratic’
version of Basic. The letter
continues: “It is therefore with
considerable reluctance that
the decision has been taken
not to place orders with the
Dol for this machine.

“Schools are strongly urged
to consider cancelling unfulfil-
led orders for the Sinclair
Spectrum which may have
been placed in anticipation of
a different decision.”

Unleashing of the Lynx

CAMPUTERS will launch its
Lynx microcomputer in the
second week of November. It
will include 48K Ram and will
cost £225 including VAT.

Three other versions of the
Lynx, with 96K, 128K and
192K Ram, should follow in
the next few months. The 96K
machine will cost £295.

01-930 3271

Three new
micros from
Sanyo

SANYO will launch three new
microcomputers in the UK in
January 1983.

Called the PHC-10, PHC-20
and PHC-25, they are aimed at
the home user and range in
price from £60 to £150.

With 16K Ram, high resolu-
tion graphics, three voices and
nine colours the Z80A-based
PHC-25 is the most advanced.
It will be priced at £150. It
runs a version of Microsoft
Basic similar to that of the
Dragon. There are four
graphics modes: text only,
monochrome; 64 x 64, nine
colours; 192 x 128, nine col-
ours; and 256 x 192, three
colours. Cursor keys are sepa-
rate and four user-definable
keys are provided. The PHC-
25 is fitted with a Centronics
port, cassette output and both
tv and monitor outputs.

The PHC-20, to cost around
£100, has 4K Ram and is
monochrome only. The PHC-
10, planned for £60, is better
powered, has 4K Ram, 16-
character LCD display. It has
no tv output and runs in inte-
ger-only Basic.

Oric: set back
but enhanced

LAUNCH of the Oric 1 16K
and 48K microcomputers has
been put back one month.
Production problems have
meant that the first 1,000
machines are now planned for.
release in mid-December.

The 48K version, still at
£169, will now be bi-lingual.
Forth will be offered on the
machine — provided as a free
cassette with every unit.

Also planned are an Ex-
tended Basic — providing a
structured programming capa-
bility — scheduled for release
at under £40 early in the New
Year, and a version of Pascal.

Tron in Town
TRON, the video-game
movie from Disney,
opened in the UK on Octo-
ber 22 at the Odeon Cine-
ma, Leicester Square. It
will go on general release
from December 27. The
film stars Jeff Bridges,
David Warner and Cindy
Morgan, and is directed by
Stephen Lisberger.

Tron warrior in control: © MCMLXXXII Walt Disney Productions.
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FOR THE FIRST TIME

ZX81 Workstation... ANYWHERE IN THE WORLD!
y,;s;ff:r";rgaﬂs AST R o L 0 G Y
ON YOUR SINCLAIR ZX81
COMPUTER (16K)

USER PROMPTING PROGRAMS: merely key in birth informa-
tion as requested by the computer — READ OUT (and/or PRINT
OUT) what is normally the result of many hours of painstakingly
tedious and complex mathematical calculations using tables,
ephemera, etc.
Cassette | ZODIAC | ONLY £10.00
makes truly AVAILABLE AT YOUR FINGERT!PS
THE SIDEREAL TIME OF BIRTH.
THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Min-
utes, and Seconds for EQUAL HOUSE SYSTEM.
THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sigr:.
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-

3 TION AT THE TOUCH OF A KEY,
8 lichand Cassette Il ZODIAC Il ONLY £8.00
ergonomic plinth for the zZx81. ISI? rsanysless g:d i St Ao et
2 2 : . i Other programs in course of preparation include: PROGRES-
tits the TV to avoid eyestrain. holds the 16KRAM SING THE HOROSCOPE; RECTIFICATION OF THE BIRTH
in place and hides the wiring and power supply. TIME, etc.

This very professional unitcosts £15, a built-in
power switch is £3, plus postage at £1.50, inc. VAT,

Peter Furlong Products, Unit 5, South Coast Road, STELLAR SERVICES
Industrial Estate, Peacehaven, Sussex BN9 8NA. 8 FIR TREE VALE, LEEDS LS17 7EY
Telephone 07914 81637 for C.0.D. and Credit Card sales. Tel: (0532) 692770

YOU) |ABERSOFT

need the
s ey 7 MAESAFALLEN, BOW ST, DYFED, SY24 5BA

7 GRAPHIC X8t &S
5 pectrum

Introccty
Tice
-50 Chess 1.4: Ten levels m/c graphic screen display.
8 the VDU screen. Work 80Pagec /| 16K ZX81 £8.95
e B on 2, 4 or up to 48 Q)
i adjacent units with this quality-printed Graphic

Planning Pad. Prepare your designs at home,
on the train, at school or the office - anywhere.

=it Don't be trapped
" into designing one
graphic at a time on

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

B Full instructions MOver 300 predesigned 16K ZX81 £4.45
graphics to use or to spark your imagination
B Space to design over 2000 graphics of your Mazeman: A fast action m/c game that reproduces the
own. M All column valtes printed to aid coding M Sample spirit of the original. The Spectrum varsion includes
program to calculate values, POKE to memory and SAVE excellent graphics.
B Written for Spectrum but invaluable for any computer 16K Z.
with 8 x 8 user defined graphics M Allin all the bestto be had. X81 £4.45 - Spectrum £4.95
Also available: ZX81/Spectrum BASIC coding
sheets. Printed blue on quality paper for neat and precise Adventure 1: Based on the original game by Crowther,
| progra velopment. £2.50 inc p&p per 100 sheets. this game was the start of the Adventure craze. Reviewed
Sinclair User, issue 2. Features Save game routine as the
PROXIMA GRAPHIC PLANNER PAD . game can literally take momhs%o complete.
PLUS 100 BASIC CODING SHEETS £5.00
o 16K ZX81 £8.95 — 48K Spectrum £9.95

Remittances to Proxima Centauri Ltd.
Suite A8, 23 Denmark Street,

London WC2H 8NA.
‘ Please specify exact requirements.

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

write to Letters, Popular Computing Weekly, Hobhouse Court, 19 Whitcomb Street, London WC2

An Inspired
exhortation

have been prompted to
I‘write to you after having
read a letter from Stephen
Kelly, Popular Computing
Weekly, September 2. As he
quite correctly states, the
Screen$ function returns a null
string for the graphic charac-
ters and the user defined set,
although I would not go so far
as to say that this function/
symbols are pointless in
games.

However, there is a way of
using user defined characters
and having the Screen$ func-
tion return the code. This in-
volves changing the character
set pointer to an address in
Ram. The following routine
will change Ram top, copy the
character set to Ram and then
alter the pointer.

LETB = 15616

CLEAR 31831

FOR A = 31832 TO 32599

POKE A, PEEK B

LETB=B+1

NEXT A

POKE 23606,88

POKE 23607,123

STOP

This having been done, it
will now give you an extra 96
user defined characters, start-
ing from code 32 (space) to
code 127 (copyright symbol)
plus the normal 21 user de-
fined graphics. There are now
a total of 117 characters that
can be redefined.

It is important to note,
however, that you cannot de-
fine the characters by Poke
Usr “A” etc. The start address
of a given character has to be

CONONHWN =

worked out beforehand. This .

is done by: address + (charac-

ter Code * 8). The resulting

address followed by the next 7

have to be Poked in the nor-

mal way. To Save the charac-

ter set on tape, just enter Save
“name” Code 31832,768.

- D Hayward

4 Lane End

Whelford

Nr Fairford

Gloucester GL7 4HF

Infinite
improbablility

Have you noticed that
“although Sinclair Re-
search is based in Cambridge,
orders have to be sent to Cam-
berley for a computer assem-
bled in Dundee?

The computer then arrives

from Aldershot, made from

components bought from

Japan, Portugal, Ireland,

America and France. Has the

infinite improbability of re-

ceiving a ZX Spectrum caused

Sinclair Research to be every-

where in the universe at the
same time?

Bill Longley

388 Ipswich Road

Colchester

Essex

My Guardian
Angel lives

he great thing about the

ZX Spectrum is that it
doesn’t suffer from the
dreaded Ram-pack wobble of
its predecessor, does it? I
mean, programs won't just
vanish in front of your very
eyes, will they?

So there I was, two hours
into typing my first program
into my shiny new Spectrum
(which sounds as though a
wasps’ nest has inadvertently
been trapped inside it) when I
noticed strange blue blobs
spattering themselves rapidly
over the screen.

‘Do something safe’ I
thought; but before I could do
anything — aaarrrgh!! It
‘newed’. All by itself. Sin-
clair’s done it again!!

Ah well — I’ll send it back
and with a bit of luck I won’t
see the thing again this year.

P Gleave
39 Clanson Ave

Northolt”

Middx

A star over
., Bethlehem

regularly read your brilliant
magazine. I am a proud
owner of a 3.5K Vic20 and the
first headline in Popular Com-
puting Weekly, October 7,
that caught my eye was Vic20
adventure games tested.
Eagerly I flicked to page 12
as I've never bought an adven-
ture. The review was well writ-
ten and I was prepared to go
out and buy the first adventure
I could find, but not if they
were too expensive for me.
How much is a cartridge?
By Christmas will the prices be
lowered because of rival com-
petition from companies such
as Sinclair? Do they need
memory expansion, and which
one would you recommend for
the beginner? Meanwhile,

keep up the high standards in
your magazine.
Paul Grove (13)
2a Grove Wood Hill
Coulsdon
Surrey
Each of the adventure games
costs a lot at £24.95 and is
available from Commodore,
Commodore dealers or
through the Vicsoft mail-order
magazine. Commodore claims
that there is little chance of the
price coming down to a more
reasonable level before Christ-
mas.

Breaking the
Moblus strip

In Volume 1 No 23 the Cover
story program Tunnel does
not run properly. The m/c
breaks into the variables area.
Two changes to the program
will stop this.

1) POKE 16572, 79

2) Line 115 should read:

LETA = A + (A<O) — (A>16 AND W
=2)- (A>18 ANDW = 1)

I hope that this will be of
some help.

M Snowdon

109 Kimberley Road

Solihull

West Midlands

Can I claim
top score?
After programming Scram-

ble into my Vic20 compu-

ter I was interested to read

that the highest score was 820.

Now after a week of practice

at the game I have achieved a

score of 900. Has anyone done
any better?

Stewart Douglas

11 George Street

Sherburn

Durham

Give us the
explanation

typed in the excellent Spec-

trum Disassembler from the
September 23 issue of your
magazine. It works very well
except when it comes across
certain Z80 instructions.

As you can see from the
copy I made of the screen it
does not correctly disassemble
address 69. It does this when-
ever it encounters a code value

of 253 or 221. These codes

have something to do with the
prefixing of instructions using

the I'Y and YX registers.

1 have checked my listing
and can find nothing wrong
with it. Would it be possible
for you to perhaps print some-
thing in your magazine con-
firming (or not) that your list-
ing is correct, so that I will
then know where the problem
lies.

46 RST 56
47 RST 56
48 PUSH BC
49 LD HL, (23649)
52 PUSH HL
53 JP 5790
56 PUSH AF
57 PUSH HL
58 LD HL, (23672)
61 INCHL
62 LD (23672), HL
65 LDAH
66 ORL
67 JRNZ,72
69 ? 253 CLEAR
524
71 LD,BB64 @
72 PUSH BC 197 OR
73 PUSH DE
Keith Robertson
Gilfach
4 Digney Close
Holyhead
Anglesey
Gwynedd
LL65 2PW

We think the listing was cor-
rect. Does anyone else have an
-explanation?

And littie bugs
have littler bugs

he following bug is present

in all ZX81s. The bug is
that the Spectrum and the
ZX81 both think that % is
unequal to .5 (.5 is however
equal to 12).

The fault (in the ’81) is that
the binary value of .5 is one bit
short, so it’s not surprising that
a comparison with %2 (which it
calculates correctly) will fail.

The following line of Basic
will illustrate the fault on both
machines.

IF %2 <> .5 THEN PRINT “OOPS"

G M Margetson

3 Bransdale Close
Baildon

Shipley

W. Yorks

BD17 5DQ

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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he 5th of November is Guy Fawkes

night in Britain each year, an occasion
for celebration with fireworks, children
begging “a penny for the guy” and the
burning of effigies of Guy Fawkes.

Guy Fawkes was an early seventeenth
century English soldier, exiled in the Span-
ish army. He was brought back to Britain
by the organisers of the Gunpowder plot,
for their attempt to blow up the Houses of
Parliament, and King James |, on Novem-
ber 5, 1605.

The conspirators were all Roman Catho-
lics and the assassination attempt was
directed as a protest against the increas-
ing repression of Catholics under James |.

One of the conspirators leaked the
details of the plot. The barrels of gunpow-
der, hidden in the cellars under the Houses
of Parliament were discovered on Novem-
ber 4. Guy Fawkes was tortured and then
executed near Parliament in 1606.

In this program, by Matthew Bramble,
for the 16K Spectrum, you can re-play the
last days of the conspiracy. The object of
the game is to travel across a maze and

uy Fawkes

A new game for 16K Spectrum
by Matthew Bramble

collect a barrel of gunpowder. It is a race
against time and the guard chasing you.

Once you have collected the gunpowder
you have to carry it back across the maze,
deposit the gunpowder inside the Houses
of Parliament and then race back through
the maze to your safe house before you
run out of time, are caught by the guard,
or Parliament blows up.

Your score, displayed as the time you
have left, is shown throughout the game.
Full instructions on which keys to use to
work your way through the maze are given
in the program.




1 REM
2 REM
3 REM Guy Fawkes
& REM
S REM © M. Bramble
$ Ren 1982
8 REM
2 REM
10 RESTORI
11 GO SUB Sea2s
13 REM The letters in
Lines 1 to 1236,151@,1520
and S@36 are 90t by SOing
into GRRPHICS mode and Prsssang
the appropiiate ke
15 RES
ie CET Bomb LET Ret=
17 LET a=12: LET b=i6
18 LET Time=98: LET x=20: LET
ys=
6@ co_sus osee
& .2S,e
998 BORDER 1: INK 1: PAPER &: C
LS
1o INT EE EEE
EEEEEEEEEE“
1e1e E EE EEE
E RENT £
leze PRINT - EEEE
EEEEEE E E E"
e p =2 E EEEE E
€ EEEEE E
E E
ige@ FRIN EEEEEEE E E E EEEE
1070 PRINFOC(EEEEE . £ & 2
188@ PRINT " EE E EEEEEE
EEEE = E &
1e9@ PRINT " E E EE EEE EEE E E
11@@ PRINT EE EE EEE E
EE ErgEs
1lie SRINT "ZEE  EEE EEEEEE EEE
1iZ¢ FRINT - 553
1i3e PRINT - EE EEE SEEEEEEE EEE
EEEEEE  EE™
11g8 PRINT E E E
2 EEECEEEEE E
£ E
1ige PRINT. " EEE E E E
117@ PRINT “ EE E EEEE E EEE E
E’ EEEEE E ~
llsp PRINT " FE £ E E EEE
119@ PRINT " EEE EEEE E
120@ _PRINT “EEE EEE EE
E = E EE"
la2ie PRINT "EEEEEEE EE  E  EEE
11 _PRINT AT ©.0; INK 2; PRAPER
7 "FFEFFFF™; AT 1.8 =
.@; “FFFFFFE"; AT 3.@; “FDF FDF~; A
1238%nThT E;F ys INK
i
1333 BRINT AT 1:35. "M
12: ;
1338 BRINT AT 31,3 PRPER i 5
12a@_PRINT AT @,23;
1; Time:";Time
148a R
i5e@ REI in loop
282 DEY T:tn:Tl:l a:

133@ IF x=a AND y=b THEN GO TO S
16@1 IF x=3 AND g=3 AND Bomb=y T
HEN o5 _sus

1692 LET X g
iées IF X‘El RND !-7 AND Ret=1 T
HENBGO sSus

1(Iﬁvl=x;(1m$:;’5“ AND x<2
1) - 4|

= F(INKEY$="8" RND u<3
1) - (X >83

IF SCREENS$ {x.u)="" THEH/ GO
3008

1627 PRINT AT Xxx,yu;"
i63e : L bb
1635 F RND) S THEN GO TD 1650
16:5 IF a<x AND a<21 THEN LET a=
+
164S IF a>x AND a>@® THEN LET a=a
=3
1647 IF RND>.S THEN 60 TO 1660
IS?B F b<y AND b<31 THEN LET b=
+
1655 IF b>y AND b>@ THEN LET b=
1
166@ IF SCREENS (a, b * THEN GO
SUB 17e@
167@ PRINT AT aa.bb;"
1388 B, S35 o

L a=aa
%QBB GQ SUB QQSB BQRDER e PRPE
R @

2012 Pﬂ QT G 9; “Bu FIIRQS".R
2, 9’"é H Branble"' «3;: Yo
havé run out of ti 31:!6
have bcen bloln up bs the
bolb. Pr 'p PL

agai e
Instru:t:ons"
2020 BDEEP ©.91,10: BEEP ©.01,.20

for

2021 IF INKEYS$="p" THEN GO TO 15
2022 IF INKEY i" THEN RUN
2023 GO TO 2020

3@0@ IF ATTR (X,4) =48 THEN GO TO

LE#”T‘.e.as

: LET Time=80: L
LET’ Ret=1: RETURN

$ o 1
feiv R
-15 STERP -2
OR b=32 TO_-22 STEP -5.5
@48 DEEP @.@3,-30: BEEP 0.83, -2

PLOT 24 ,155: DRAW b.,a
NEX'T b

FDR nxx TO SBB NEXT
247 ggRDER : AP :

NKEY
@S& IF INKEY
4851 GO TO 4@
saaa Go &\.\B gESQ BORDER B;

se3e 37 You are Guy Fawkes
and y have to blos-up the
houses of par\x-en!. YOoU must
try to get to bomb which is
in the right hlnd lDP corner of
the maze You only have a Llim
ited amoUnt of time in uhich to
do _thi and there is ailso 3
gy YoU mUSt avois bein
g _cau
Se3a Once you have e b
omb you will be given more t
ime. The next objeéctive is to
gza:h the houses of pariim
ent.
S@32 PRINT - ‘AT EB,S, FLRSH 1L"P
cess o

a leg lo contin
3 IF EY &= HEN GO YO Ses

G0 _SUB Geel
PRINT

RETURN
sgaa PAPER @: INK 6: BORDER ©: C
6818 PRINT Fawke
AT _1.1@;" £
= Bramble INK 4;"Instru
cions™
6820 RETURN
9799 RETURN
S8ee EH L‘ D.G
881@ FOI
8815 REFID Udg POKE USR "a"+n,ud
g9: XT n
2908 FOR n=0 G ¢
QSIQ RERD Udg‘ PCIKE USR “b“+n,ud
NEXT n
9923 FOR n=i 7
9933 RERAD Uclg POKE USR “c“+n,ud
s
9932 7
9935 REﬂD udg PDKE USR “d“+n,ud
NEXT n
9 = n=e ¥ ;
29937 RERD udg : PDKE USR “e™“+n,ud
9: NEXT n
9938 FOR 7
PDKE USR “f“+n,ud

9938 RERD ugs
35, NEXT n
PATA 25,28.5,62.5.20.20.54.
53,52, 72, 125,72 84,26,

é 15 56 12‘ 124,50,
85230° 131 96255 1286.,125,18

29,128,
996@ DATA @,255,255,255.255,255,

255,255,238, 187, 238, 187, 238, 187,
-4,@: BEER
dy

2305187
998 BEEP -6,0: BEEP
«2,@: BEE -6 BEEP
2,2 BEEP
P_.4.3: BEEF
ETURN




MEET A HEBOT
BIIEADBOAHD '82

10-14 NOVEMBER

at

ROYAL HORTICULTURAL SOCIETY’S NEW HALL
GREYCOAT STREET
LONDON SW1

Computers, Features, Free Seminars and a broad range of
exhibits to suit every interest.

Opening times:

Wednesday 10 November 10—6 “e’:o
Thursday 11 November 10—8 °°b

Friday 12 November 10—6
Saturday 13 November 10—6 Brea dboard 82
Sunday 14 November 10—4 10-14 November 1982

Admission: £1 Adults.
50p OAPs, Children and Group Bookings

Organised by Argus Specialist Publications Ltd
Telephone: 0747 840722
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Street Life Street Life S

Through the small door at the back of the
Games Centre shop in London’s Oxford
Street and up four floors. Past piles of
games of every conceivable size and type
crowding out into heaps on the landings.
And up to the small, paper festooned office
on the top floor, from where Graeme Levin
runs his chain of games shops.

He is a likeable, slightly nervous indi-
vidual. Any conversation with him is cer-
tain to be punctuated by a succession of
enforced halts while he sorts out some
problem or other on his constantly ringing
phone.

At the moment he is preoccupied with
the final arrangements for the opening of
his seventh shop — in Birmingham.

Graeme first came to this country from
South Africa eleven years ago. He began
what he describes as a ‘publishing ven-
ture’ out of which was born the idea of a
shop that would specialise in selling
games. He has been an avid games player
and inventor for many years — he co-
invented the game Speculate. More re-
cently he has been instrumental in bringing
some games — such as Survive and
Conspiracy — on to the market.

The first Games Centre opened in 1974
at a little shop in Hanway Street, tucked
away behind Oxford Street and Tottenham
Court Road. Four years later a second
shop was added in Charing Cross Road
and the Hanway Street business was
moved to new prestige premises in Oxford
Street.

In the last twelve months four more
shops have opened with two more, includ-
ing the Birmingham store, to open shortly.
Graeme says ‘“We spent some time get-
ting the formula for the shops right. Now is
the right time to expand because we are

i’lay up, play

et Life Street Life

up and
play the game

David Kelly talks to Graeme Levin of the Games Centre

seeing a greatly increased demand for our
goods — not just for our video games and
computers, but for our whole range of
games, puzzles, books and toys.

“We now stock over 15,000 lines and
included in those is what is certainly the
world’s largest selection of games. The
highest turn-over of any group of products
is shown by the video games and compu-
ters. Within this group the Atari software
cartridges sell best.

“We can offer what none of the normal
high-street retail chains can — expert
advice. If | was going to spend two or three
hundred pounds on a machine I'd want to
be given proper help to choose the right

system for me. The Games Centre may .

Street Life Street Life

not be the cheapest place to buy a
microcomputer but it prides itself on being
able to help customers to make that right
choice. And it continues to offer good after
sales advice and assistance.”

At the moment the Games Centres sell
the Atari range of products, the ZX81,
Mattel Intelevision and the Dragon-32.
Future plans include the Sinclair Spectrum
as soon as it goes retail — possibly by
January — and the Commodore 64 —
hopefully in November.

“By this time next year we intend to
have the largest range of software avail-
able in a shop for these machines” says
Graeme. “Itis a big ambition — we are still
learning — but we are going to try very
hard to achieve it.

“Software is very important. What we
found when we started to sell the Atari
system was that hardware sales were slow
until we established a good spread of
software. After that both the software and
hardware sales took off.

“So when we took on the ZX81 we
bought small quantities of every cassette
we could find to try out. From that we
were quickly able to build up a comprehen-
sive collection of the good ZX81 software.
The same sort of approach will be adopted
for both the ZX, Spectrum and the Com-
modore 64.

“There are now so many microcompu-
ters either here or about to be here that it is
not easy to decide which will sell and
which will not. The future of home compu-
ters is intimately connected with those of
games and leisure, but | would make a
distinction between games and hobbyist
computers.

“The Mattel Intelevision and Atari are
games machines first and foremost. The
Dragon-32 and Gommodore-64 are pri-
marily hobbyist machines — they are
games machines second. It was a difficult
decision for us to stock these two latter,
but we feel sure that they will do well. They
are both such interesting machines that
the games software is bound to be
developed for them.”

4 NOVEMBER 1982
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Reviews

Chalking
up the
A grades

Tony Bridge looks at the

latest educational
software for the ZX81.

THE SCENE: a crowded first-grade class-
room. Each pupil has a microcomputer on
the desk in front of him, with a monitor.
COMPUTER: “Good morning, children”
PUPILS (in chorus): “Good morning,
ZX95”

COMPUTER: “After the register, we will
begin the day with arithmetic”

PUPILS (in chorus): “Groaaan . . .”

Fanciful? Well, yes, but one pole of opinion
holds that computers will eventually sup-
plant, if not teachers, at least all textbooks

/PHYSIC S\

BEXisiBl MBTES
)
SCISOF T

and pen and paper in the classroom.

The opposite pole, of course, believes
that computers should be kept out of the
classroom completely, and taught as a
subject like any other on the curriculum.

The truth no doubt lies somewhere
between the two. After all, radio, tv, and
the VCR have all been assimilated

painlessly into the classroom. But it is a.

fact that there are a great number of
misconceptions about the subject.

Software for education is at the sharp
end of what must be a well-judged exer-
cise in easing the fears of many parents
and teachers.

The Sinclair ZX81 is not the ideal com-
puter for school use. It is cheap, yes, but
the keyboard, together with the easily-

jogged Ram pack and mains lead, and the
slow access time are all major drawbacks
to acceptance. However, many schools
already have the computer, and there is a
multitude of software available for educa-
tion purposes.

Let’s start this review with Sinclair's own
contribution to the field. ICL has produced
a series called Fun-to-Learn for Sinclair
Research. The series includes titles such
as Music, History, Geography and Inven-
tions. The whole package was reviewed in
these columns in issue No 10.

At £6.95, the tapes are over-priced, and
in their present format really only of use as
General Knowledge quizzes on long winter
evenings with the family. Many of the
questions contained within the programs
are interesting, but, unfortunately, there is
no supporting documentation. Sinclair
must be serious about its involvement in
education, and a modest investment in
well-planned textbooks to go with each
tape must be high on its list of future
releases.

Of the two programs received from Rose
Cassettes, one is for the under-eights, and
the other for GCE O-level students. Arith-
metic for the under-eights tests the pupil in
addition, subtraction, division and multi-
plication. Extra-large characters are used
in the sums which would be of great use in
the classroom.

As a correct answer is input, a feature is
added to the face on a balloon. When the
face is complete, the balloon rises into
the sky. A very good program, this, which
makes a sometimes unpopular subject
more interesting and amusing to the
younger pupil.

The French tape is aimed at 13-16-year-
old students of the language. Side one
tests on grammar, with side two setting
questions on vocabulary. The pupil is
given a word or phrase in either French or
English, and asked to translate. A good,
solid program.

Rose Cassettes have released a num-

ber of educational programs, and if they
are all of such a high standard as the two
represented here, they can be safely
recommended. A lack of supporting litera-
ture again, however, reduces Rose Cas-
settes’ potential.

Philip and Joy Lawton, as AZEP (Com-
puter Training Consultants), have released
a number of tapes at a very reasonable
£1.95 per topic. The topics, for A-level
students and undergraduates, include
such simulations as Motor Bike — accel-
eration, speed, distance, Resistor — /in-
ductor circuit, transients and 10 other
equally exotic titles. Study booklets for
each topic are a further £1.95, and VHS
videocassettes are also available for just
£19.95.

* » (NN » &

THIS IS UHAT YOU ARE HEADING FOR

The tape submitted by AZEP was Elec-
tronic Chalk and Talk, an awkwardly-
named demonstration of the ZX81’s use in
CAL (Computer-Assisted Learning). The
program is impressive in use, but the
documentation supplied is very confused,
and completely unenlightening. However,
purchasers of the other tapes may rest
assured that the booklets are very well-
written and useful.

Tasman Software, of Leeds, has a
couple of educational programs in its small
catalogue (in fact, they represent two-
thirds of Tasman’s output). Tasimeq helps
acquaint students with simultaneous
equations. Good but restrained use of
graphics (no races or games), and good,
progressive teaching make this an ex-

12
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tremely useful program. If the correct
answer is given, a harder problem is set,
while an incorrect answer prompts another
problem of equal difficulty. Thus the stu-
dent is helped along at the correct pace for
his ability. The examples are all worked
through step-by-step, and makes learning
very much easier.

Tas-trig, as you may deduce from the
title, teaches basic trigonometry using
sines, cosines and tangents. A calculator
is necessary whilst using the program, but
again, the good use of graphics, and a
scoring system, make the tape very useful.

Let us hope that Tasman release more
educational software in the future — they
are very good at it.

Finally, let us look at software from
Sci-Soft of Nottinghamshire. This com-
pany has an extensive catalogue of exclu-
sively educational programs. Titles include
Maths ‘O’ Level, Biology, Physics, and
Chemistry ‘O’ Levels, and also programs
for younger students, including Jungle
Maths and Magic Spell.

The tapes for the younger pupil rely,
naturally, rather heavily on graphics, but
are none the worse for that. KJ, in this
column in PCW No 7, was not taken
generally with Jungle Maths, finding the
graphics good, but the coding wanting.
Magic Spell, however, works rather well.
The teacher types in ten words, and
speaks the same words on to tape. The
pupil then listens to the tape and attempts
to spell the word he or she is hearing.

Scores are given to each pupil (more
than one may take part in each round) and
then the words misspelt are conjured out
of a shiny top-hat on to a Magic Board. The
younger children loved this program. The
same result could probably be obtained by
using ordinary pencil and paper, but the
program is great fun, and could be given a
place in a busy classroom.

The Teachers Markbook is an electronic
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could probably do just as well with pencil
and paper.

The main bulk of Sci-Soft's release,
however, is aimed at older students about
to take their GCE ‘O’ Levels in one of
several subjects. The Revision tapes are
all pretty similar, containing seven or eight
long programs. The first one in each case
is Revision, which guides the student
through the last few weeks leading up to
the exam.

Although the program admits it won't
pass the exam for you, it does give you
sound advice. This advice sometimes gets
a little whimsical, as for instance, ‘try
praying”| The same advice could be given
in the accompanying book, but is no less
sound coming from the TV screen.

The following programs on the tapes
concentrate on setting specific questions
on the subject in hand.  Although the
questions contained in the program are
excellent, alternative questions may be
inserted. Very good graphics are used,

1Triis
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TRY AGAIN

7 LAPLACE

aid for the busy teacher. Pupils’ marks are
input, and rank-ordered for future ex-
amination. As Sci-Soft says, this program
would prove extremely useful at a parent’s
evening, as a novel way of showing
parents how their child is progressing. For
day-to-day use, however, the teacher

and scores are also given. Once the
student has gained 10 points (certainly not
easy), the program declares that he or she
will “probably pass the exam.” This format
is adhered to throughout the Chemistry
and Physics packages, and we imagine,
the others.

TO COPY OTHERUWISE

The most outstanding feature of these
excellent packages, however, is the sup-
porting literature, which consists, in each
case, of some 50 pages of densely-packed
revision material such as diagrams, formu-
lae and so on. This literature really lifts this
series of software head-and-shoulders
above the rest and should serve as an
example to other aspiring educationalists.

Summary

Most of these programs would work
rather better in the home than the class-
room. Rose Cassettes’ Arithmetic for the
Under-Eights, with its chunky graphics,
might be an asset in the busy classroom,
but tapes like the ICL collection, or- Sci-
Soft's Revision packages are obviously of
more use in the home.

Few of the programs auto-ran, and in
none of them was the Break key disabled,
making them difficult to use in unsuper-
vised conditions. More seriously, however,
most of the packages lacked any kind
of supporting literature. At the risk of
labouring this point, we must stress that
well-written textbooks, such as Sci-Soft’s,
are a necessity.

After all, a child’s education is a sensi-
tive matter, and should be approached
responsibly. To this end, we were glad to
see that most of the programs were written
by, or with the help of, qualified teachers.

So, despite many faults, all the pro-
grams reviewed, in one way or another,
accomplished their professed aim: to edu-
cate.

4 NOVEMBER 1982
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Open Forum

Open Forum is for you to publish your programs and ideas.
It is important that your programs are bug free before you send them in. We cannot test all of them.
Contributions should be sent to: Popular Computing Weekly, Hobhouse Court,
19 Whitcomb Street, London WC2H 7HF.

How to contribute

Each week the editor goes through all
the programs that you send to Open
Forum in order to find the Program of
the Week.

The author of that program will qualify
for DOUBLE the usual fee we pay for
published programs.

(The usual fee is £5.)
Presentation hints
Programs which are most likely to be
considered for the Program of the Week
will be computer printed and
accompanied by a cassette.

The program will be well documented,
the documentation being typed with a
double spacing between each line.
The documentation should start with a
general description of the program and
then give some detail of how the
program has been constructed and of
its special features.

Listings taken from a ZX Printer should
be cut into convenient lengths and
carefully stuck down on to white paper,
avoiding any creasing.
Please enclose a stamped,
self-addressed envelope.

Memory Game
on ZX81

Here is a program that takes only a couple
of minutes to type in yet can supply hours
of frustratingly enjoyable moments. It is an
ideal game for those who do not yet know
their way round the ZX81 as no graphics
are used.

A letter appears in the top left-hand
corner and is displayed for about two
seconds then the screen goes blank. You
now have to type in the letter you saw.
Note there is no time limit. If you get it right
another letter will be added to the first, and
again you type in the letters and so on. If
you should get any of the letters wrong the
number of letters you reached is display-
ed.

If at the end you wish to see the correct
answer, then add this line:

110 PRINT “IT WAS";A$

If you think the time allowed is too long

or short then you can change line 60 to a
suitable number. If you still find it too easy,
try changing line 20 to:

20 LET B= INT (RND # 36) + 28

then you get numbers as well!

If you wish to keep the highest score on
the game then add the following:

5 INPUTH

95 IFLEN A$ > HTHENLETH = LEN A$

105 PRINT “HIGHEST SCORE = ";H
115 INPUT Z§
120 CLS
125 GOTO 10

When first run enter 0 as highest score.
Enter highest score all other times. High-
est score held by me is 14 using letters
only.

1@ LET A$=""

2@ LET B=INT(RND¥*26)+38
3@ LET B$=CHR$ B

40 LET A3=A$+B$

5@ PRINT A$

6@ PAUSE 100

7@ CLS

8@ INPUT C$

9@ IF C$=A$ THEN GOTO 20
109 PRINT "SCORE=";LEN A$

Memory Game
by lan McGrath

Ramtop/Atomic Nos

on ZX81

This program is for a 16K ZX81 with a
printer attached. It has two interesting
features, the first being that it uses some
custom designed characters on the printer,
by means of a modified Copy routine from
the Rom, and an alternative character set
placed above Ramtop.

The second feature is that although
space above Ramtop is required by the
program it will reserve this space for itself
by resetting Ramtop without clearing Ram.
The routine that does this is contained in
Line 8095. It does not used Usr 1040
because it doesn’t work.

The routine will reset Ramtop and re-
configure Basic to the address Poked into
the bytes at 16507 and 16508. Since this
involves moving the Z80 machine stack

and Basic’'s Return stack for Gosubs, any-
thing that might alter these stacks during
the move would cause a crash, and so Ints
and Nmis must be prevented by running
the routine in Fast mode.

The program itself computes and draws
an electronic configuration diagram of an
atom on being given an Atomic Number
between 1 and 112. Such a diagram
shows the levels, sub-levels, and orbitals
in which the electrons are-arranged in an
atom. -

The diagram will appear on the printer
as a series of boxes arranged in rows with
a label for each row. The first number in
the label is the level number, the letter is
the type of orbital arrangement, followed
by the number of electrons in that sub-
level. The higher the level the more room
there is for orbitals and therefore the more
sub-shells in the level.

Each sub-shell has a particular arrange-
ment of orbitals (S, P, D, F) containing 1, 3,
5 and 7 orbitals respectively, and each
orbital can hold up to two electrons. Since
electrons have spin, and this spin is
important, the electrons are represented in
the diagram as up-arrows and down-
arrows in a- convention found in most
textbooks on the subject.

Since Sinclair characters do not support

the characters needed for the program,
and since only software techniques are
portable, the ZX Printer is used as the
main output device, as custom characters
can be produced on it using only program-
ming techniques. This works by duplicat-
ing the Rom Copy routine in Ram and
altering one byte to make it use the
address 32256 as the base address for the
character-generator instead of the normal
7680. .
The Rom C-Gen. is copied above Ram-
top and 32 bytes are altered, redrawing
four Graphics characters (1 to 4). The
diagram is drawn on the screen first and
then Copyed to the printer by Line 8001.

If you haven't a printer then alter S$ to
“space-/inverse- less-than/inverse-greater-
than”; T$ to ‘‘space-/inverse- less-than/
inverse space”; 1$ to ‘‘space/inverse
space/inverse space”’. You won't need
Line 305:8000 to 8130.

Format 1 is the diagram, format 2 is
simply a list of the labels.

The first step in entering the program is
to enter program one to compile the
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machine code Rems and the character-

generator. On Running, the program will

ask you to enter the contents of table one
after it has finished doing the Copy routine,
and when this is done it will run the

Ramtop routine to reset Ramtop and then

transfer the Rom character-generator to

the newly protected area.

It will then ask you to enter table two to
alter some of the characters. That done it
will stop, requesting you to delete the
program except for the Rems, and to alter
the line numbers as indicated. Then enter
the main program.

When all is done the first thing is to Goto
8040. This will read the char-generator into
Q( ) to be Saved with the program, so that
on being Loaded the program will Run
automatically resetting Ramtop and build-
ing the char-generator from Q( ).

Program notes:

Lines

20-40 N () is the level number, L () is the
sub-shell type.

50-56 E () is the full electron number, S$ is a full
orbital, T$ is a half empty orbital, and I$ an
empty orbital. The graphic characters are
altered for the printer, and no Sinclair
characters will give a sensible screen
display anyway.

305 Gosub 8000 is the routine that Copys, the
screen to the printer.
Subtract a full sub-shells-worth of elec-
trons from the Atomic number, till the
remainder R is zero or less. As long as R
is positive a full row of orbitals containing
two electrons each, may be printed. C is
the number of electrons, and if R is less
than zero not all the orbitals will be full,
and C is reduced accordingly.

605 Prints the sub-shell label.

610 B is the number of orbitals (boxes) in the
current sub-shell. T is the number of full
orbitals if one or more, if T = B then all the
orbitals are full. If T is negative, some
orbitals must be empty.

650 B — Abs T gives the number of half-empty
orbitals.

675 T now gives the number of empty orbitals.

700-799 Formats the label list and prints it.

8040-8080 Store the character generator (above

470-500

Ramtop) in Q () to Save it on tape with the _

program.

8091-8092 16507 and 16508 are where the Ramtop
routine expects to find the new value for
Ramtop.

8094 Adds five to the value of Nextlin system
variable to get the start of machine code
routine in the next line of Basic. (Ramtop
routine).

8100 Transfer the character generator to'above
Ramtop.

Open Forum

MAIN PROGRAM

1 REM
+3.,P.6.4.5
4.0.12.5.P. 6 2
«+6.P.8.7.5.2. «14.6.D.10
2 FAST
1S REM LINE 1@ IS EQUIVALENT T
O "DATA" STATEMENT
22 DIM N ]
30 DIM L 2)
49 DIM E )
5@ LET §
SS LET T
56 LET I
6@ LET P
&S5 BUTD 150
7@ FOR V=1
25 REM GOS UB QOQQ IS _EQUIVALEN
TO D" AND_ READS FROH LINE

“RER
105 REH (DﬁTﬂ) STATEME]
80 us !

a0 LE'T N (V) =UAL D%
108 GOSUB 9
118 LET L${V) =CHR$ CODE D%
120 GOsSuB 9000
130 !T E (V) =URAL D%

XT
145 GD‘TD 3ee

155 PRINT
1 " THIS PROGRAM WILL
CHLCULHTE“

ive PRINTH::THE NUMBER OF ELECTR

188 PRINT "“ENERGY LEVEL OF AN A
TOM. GIVEN"

19e PR%NT “THE ATOMIC NUMBER.'

= "afmo‘r S 3 TEE"ERgsH?’?LOING o
RBITALS. +E. IT PUTS ONE ELECTR
ON_IN EACH ORBITAL UNTIL LACK

MP FBITRLS CRUSES EL

0 DOUBLE
20@ PRINT "THE ﬂESULT GAN BE DI

210 gs}m‘ “ONE OF TWO FORMATS: "

22
ggONERINT * 1. ENERGY LEVEL DI
24@ PRINT " 2. ELECTRONIC CONF
IGURAT ION"
260 PRINT
27@ PRINT "THE PRINTER SHOUWS TH
B ER _OUTPUT."
2?75 GOTO 7
302 SCROLL
388 GOSUB 2202
31@ PRINT "ENTER AN ATOMIC NUMB
ER_t2-212)*
@ INPUT

A
33@ IF A<l OR A>112 THEN GOTO 3

34@ SCROLL

380 PRINT “FORMAT ? (1 OR 2)";

36@ INPUT F

370 IF F<¢1 OR F>2 THEN GOTO 340
A=INT A

NT
460 PRINT "HTOHIC NO.= “;RA
X =i

480 LET Rlﬁ>X
498 LET G=
S0@ LET C=X+
510 GOSuB "10.05..
520 LET R

LET
540 IF I-O THEN GOTO S7e
S5@ PRINT AT 21.8;

828 BRINT n'raxuxnunl_nr
e w

:w) omn.n‘r 21-U,16-5ex :
LET B=E (V) s2

b v

§F Ti1 THEN_GOTO 645

£oR M=1 T T

PRINT 58

NEXT M

IF T=B THEN RETURN

FOR M=1 TO B-ABS T

PRINT T#;

NI
IF T>=8 THEN GOTO 699
LET S T

gaae
GOG

QRN B AN RO
WNNOARS PO
SUSSUSNSHS

200 IF C(-. THEN RETURN

788 PRINT AT

718 IF Uc=6 OR’ 0-1 THEN GOTO 78
720 LET 2Z=7

725 LET H=0

730 PRINT AT Z,H;

749 LET 0=1

788 IF U<¢=12 OR U=1 THEN GOTO 7

270 ERINE l;'l' Z,H;
-
799 IF U<=18 OR Y=1 THEN GOTO 7

H
783 PRINT AT Z.H;
LET v=1
795 PRINT " “;N(V);L$(U);E (W) 46
786 LET H=H4+S
S RET!

R
5008 _RAND USR (PEEK 16425+2563:PE
EK _16426+5)

-' SWRNDLN SCR

B0L s0RL FAST MIPEEK GroNPEN
UN- 2788 SPEER  cLs INT £i= cLs
F T INPUT FAST STRs$ 7 !Tu

Bze B eaznes aUANg 7ACS
931(-N_§Ls I 1 Ay

N
FROM_ROM, AND

USE RICES PLACED A
BOU g

8011

8042 CLE

8@5@ DIN ©(512)

8060 FOR R=1 TO 512

8870 LET @ (R) =PEEK (R+3225S)
8050 NEXT A

5285 PRINT “PRESS NNSEEEES uHEN
BECORDER Is RUNNIN

5086 INPUT A$

8887 CLs

saoo VE "G—LlUElJ

881 BOKE 16565
2855 BOKE 1e56a%2e
8253 Fast
8884 RAND_USR (PEEK 16425+256:PE
EK_1642645)
§99% 'REM E. ANDB_cOSUB 727 Gosus
2ZRNOEs BND- C !k 7e CLEAR 28 -F G
03U8 BE "RN osuk 273 For_RAND
GoSUB 7 © 2% Sl
8 39 s
RY TO_RETCH,
CLERRING HAR! IN ARG Inv
8160 FOR A=1 TD Si8
8118 POKE A3+02258.0 <)
8120 NEXT
8130 RUN

Momewm

b0 Dg=""

Qaie LET DSIDSQCHRI (PEEK PC)
3028 LET PC=PC+1

9030 IF PEEK PC<>27 AND PEEK PC<¢
2118 THEN GOTO 901

IF PEEK PC=27 THEN LET PC=P

99050 IF PEEK PC=118 THEN LET PC=
9872 RETURN

THIS PROGRAM WILL CALCULATE
THE NUMBER OF ELECTRONS TN =aCH
ENERGY LEVEL OF AN ATOM, GIUVEN
.THE ATOMIC NUMBER.

HE PROGRAM _OBEYS “HUNDT.S
RULE‘ IN FILLING ORBITALS, I.E.
IT PUTS ONE_ELECTRON IN EACH

ORBITAL UNTIL LACK OF EMPTY
ORBITALS CAUSES ELECTRONS TO
DOUBLE UP.

THE RESULT cAN BE DISPLAYED IN
ONE OF TWO FORMATS:

1. ENERGY LEVEL DIAGRAM
2. ELECTRONIC CONFIGURATION

;n% PRINTER SHOWUS THE BETTER OUT

BE
e

B o
H o

ATOMIC NO.= 112
&Di1@
SFéQ :=:]

Sole =]
ifie mm ]

2
4P8
QD&G [:=:] E

2P6 [:m}

a8
=]
ATOMIC NO.= 21
:zoé - o e | L3200
3P6 an c=:]
2P8 s -] [cm:]

ATOMIC NO.= 21

182 252 aP6 352 OJ3P6 452
3D1

1 REM
B
2 REH
PPPBEPPPP
S FAST
18 F @ TO_ 15
38 Roke nuasu BEEK (As2153)
23 Boke Tesve 63
5@ PR “ENTER FROMH TRBLE ONE
6@ FOR A=@ TO S1
7@ PRINT AT 1@,5;A;" = “;
ge o I.NPUT g
108 BOKE Atises0,B

LS
190_gu1m’ “NOW ENTER FROM TABLE

20@ FOR A=8 TO 31
210 PRINT AT 10,S5;A;" = ";

220 INPUT B

238 PRINT B

249 POKE R+32264,B

gg: gs){&rn “NOU DELETE THE_PRO

s

AM_EXCEPT FOR THE REMS, THEN
ALTER LINE 1 LINENUHBER TO see 8801
;AND LINE 2 TO 80

LINE 1 REM CONTAINS 1@ “P S.

LINE 2 REM CONTRINS S2 "P"s.
TABLE ONE (RAMTOP ROUT INE)

: B4 175 2375

142 64 -
1 R35:249:175:
1283:116:3 H

TRBLE TUO (CHARACTER SET)
: 285: 135 1sa 184:136: 136: 2SS
9 _:as :

: @58 i 117 : 2SS
ﬂe 28: 128: 128: 25
255 1 ‘.ﬂ K T :

T3

IF YOU HRUE NO PRINTER
6@ LET Ss=" @B
S5 LET Ts=" HE"
S6 LET Is=" ER"

Ramtop
by Michael Sims
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EDUCATIONAL SOFTWARE ZX81 (16K)
AND SPECTRUM (48K)

INTERMEDIATE MATHS 1: 6 teach and test programs.

Long Multiplication, Long Division, Highest Common

Factor, Lowest Common Multiple, Fractions 1 (+ & —),
Fractions 2 (X & +)

INTERMEDIATE MATHS 2: 6 teach and test programs.
Areas, Perimeters, Simple Equations, Percentages, Sets,
Venn Diagrams.

INTERMEDIATE ENGLISH 1: Meanings 1, Meanings 2
(harder), Parts of Speech, Proverbs, Similes, Anagrams.
INTERMEDIATE ENGLISH 2: Idioms, Opposites 1,
Opposites 2 (harder), Group Terms, Odd Word Out,
Spellings.

*“0” LEVEL FRENCH REVISION: 3 teach and test
Grammar programs, plus 3 comprehensive Vocabulary
programs.

**“0” LEVEL MATHS REVISION: 1 teach and test
program, plus 2 programs using generated questions from
the “O” level syllabus.

*ARITHMETIC FOR THE UNDER 8s: Add, Subtract,
Multiply and Divide. Numbers are in large size type. 3
levels. Entry of answer with units first.
«EDUCATIONAL QUIZ: 4 programs for the family.
Questions on General Knowledge, Reasoning, English
and Maths. All questions use RND function.

CASSETTES marked * are not yet available for the

i

THE ADVENTURE GAME THAT’S FOR REAL !!!!

£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM
(16K ZX81 VERSION NOW AVAILABLE)

Will you be the first to locate the Golden Sundial of Pi in time and space, and be
rewarded with the original? Exquisitely crafted by the winner of the De Beers
Diamond International Award, from gold, diamond and the most precious of the
earth’s riches,

PIMANIA - where saxophones turn into hangliders, where music mee

and where the Pi Man rules supreme! He'll talk with you, he'll befrien

betray you, he'll even do the Hokey-Kokey! oon grap

musical score! Spectacular coloug and sound effects! Includes free hit single

Pimania”, with vocals by Clair Sinclive and the Pi-Men!
spec”um‘ It could take you a week to play, it could take you a lifetime! PIMANIA,
£4.50 per cassette, or send sae for catalogue to: bl i 0 e i
siast’s dream!”’ (Computer 8
ROSE CASSETTES Aninvestment at £ 108K spectrum)  £8uek zxa1)
148 Widney Lane
snlihu" Automata Ltd. (PCW )

65a Osborne Road
Portsmouth PO5 3LR
England

West Midlands B91 3LH

FANTASTIC
VOYAGE

BBC

ZX81 — SPECTRUM — VIDEO GENIE — BBC

(ZX81 16K ONLY)

|

|

|

|

|

|

| This real-time graphics adventure set

| inside the human body was written by
a lecturer in anatomy. You are injected

| into the blood stream in your miniature

| submarine. Navigate the arteries,

| veins and heart to the brain, where a

I blood clot must be destroyed. Fea-
tures a real vascular map. You will be

| attacked by lymphocytes which must
be destroyed using arcade-game-type

| Y (

| graphics. Everything you do uses up
precious energy. Three display for-

| mats — a lateral and frontal body scan

| plus blood vessel name, a close-up

I scan and a laser-sight for fighting
lymphocytes.

|

|

|

|

|

I

|

FOILKADE LTD

Dept. PR4, 66 Littledean Yate
Bristol BS17 4UQ

All games £5.95 each, 2 for £9.95, 3 for
£13.95 (any mix) inclusive.

A/B
AWARI

* The ancient African game of logic. It takes two minutes to learn the
rules but far longer to master the tactics.

* Select the ‘Goat-herd’ level of play and it's an addictive game for
children (8 +) that exercises their minds — not their laser fingers.

* Select the ‘Witch-doctor’ level and it's a threat to your sanity. We
haven't beaten it and we wrote it!

ADVENTURE

* Over 200 places to explore in this machine code game using
advanced data compression techniques.

* No random elements — you will need skill, cunning and a sense of
humour as you explore caves, forest and castles.

* Evade ruthless pursuers and overcome a host of obstacles.
* Multiple word commands and single-letter abbreviations.

*% Buy both Awari and Adventure and enter the ‘Foilkade
Challenge’ competition. Details with cassette or send SAE.

£1,000 n PRIZES
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e A
ici ional li Itd
druvic international supplies co., It
Head Office: 31 CORSICA STREET, LONDON N5 1JT. Telephone: 01-226 8809. Telex: 21942
JOIN THE AXON CONSUMABLES USER GROUP
FREE OF CHARGE
(Normal enrolment fee £5.00 per member.) With your first order you will receive a certificate of membership which will allow
you to purchase your consumables as and when you require them at the AXON GROUP DISCOUNT PRICES.
WHAT IS AXON USERS GROUP? Axon Group has been formed to give school, private clubs and private house users of
Microcomputers a complete range of consumables at a discounted price. We are a group of companies already supplying to
large trade and business users and because of our buying power we can pass on the bulk costs to yourselves. Our aim is to
reduce your cost of consumables by at least 10 per cent.
ORDERING GOODS
Please note the above prices are excluding VAT and delivery and insurance. The post and postage is as follows: £1.50 for all
goods except listing paper. For listing paper £2.50 per box. Please send us a cheque or postal order for the goods inclusive of
VAT and delivery. Please allow 21 days for the delivery.
OUR DRUVIC NO QUIBBLE MONEY BACK GUARANTEE. In the unlikely event that you are dissatisfied with Druvic products we will replace them free of charge
or full money refunded whichever you prefer.
s
Normal Our Axon Group | EEEXISEEISISKS Normal Our Axon Group
price price discount price price price discount price
'DISK HARD LIBRARY CASES (per 10)
8" 2.80 225 175 8" SS/SD 22,50 21.20 18.50
5Y4" 2.05 1.75 1.40 SS/DD 31.50 29.90 25.50
Colours available: blue, beige, black, grey. DS/DD 39.05 37.20 30.70
514" SS/DD 40 tracks 19.40 18.50 17.20
8" holds 40 22,50 20.00 16.50 SS/DD 80 tracks 25.90 24.70 22.40
8" holds 90 35.00 30.00 24.20 DS/DD 40 tracks 30.70 25.00 22,50
5Y" holds 40 17.50 14.50 11.50 DS/DD 80 tracks 37.50 32.05 27.50
_5'/ aholds 90 2250 20.00 16.50 With every 10 units of floppy disks that you purchase you will receive a library
8" 450 4.05 3.40 case FREE OF CHARGE. Disks can also be purchased in quantities of less
o 405 375 320 than 10 units. Please add 15p to the cost of each disk.
The above multiple storage units interlock horizontally and stack | [ENSSENNES Normal Our Axon Group
vertically, ideal for school or club libraries. price price discount price
* Normal Our Axon Group (each)
price price discount price | C12 0.50 0.45 0.40
(per box) Ci5 0.55 0.50 0.45
11x9%x1 part (boxed 2,200) 12.50 10.50 9.50 These cassettes are inclusive of library case. For purchases of 10 or more
11x14Y>x 1 part (boxed 2,200) 14.50 13.50 11.75 cassettes please reduce the price by 10 per cent and round it to the nearest
o house above size Normal Our Axon Group penny, e.g., C15 would cost 40p for 10.
paper price price discount price
- (each) _ Normal Our Axon Group
11x9Y pressboard 2.50 2.05 1.85 price price discount price
Plastic 275 225 2.00 (each)
11x14Y pressboard 2.65 2.20 1.95 MX80 6.50 5.50 4.50
Plastic 2.95 2.55 2.15 Microline 80 2.90 2.75 2,05
DISK DRIVE HEAD CLEANING KITS Commodore 3022 250 225 1.85
8" 17.50 15.50 12.50 Commodore 4024 tally 1,000 4.50 327 2.95
5Y4" 17.50 15.50 12.50 Olympia ES100 2.05 1.85 1.67
e o " ——————————— ————— T ——— —————————— ]
DRUVIC INTERNATIONAL SUPPLIES CO. LTD., FREEPOST NW3243, 31 CORSICA STREET, LONDON r Please send me the following
N5 1BR (Allow 21 days for delivery)
PLEASE COMPLETE IN BLOCK CAPS QTy PRODUCT DESCRIPTION £
NAME
ADDRESS
POST CODE PHONE No.
Make cheques payable to Axon Users Group
I enclose my cheque for £
or - TOTAL
Please debit my Access account No. J 1000 0000000000  Date
Signed POC1
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_on ZX8l
This is a program for the ZX81 with at least
2K of Ram. The functional part of the
program is written in machine code and
gives a very effective kaleidoscope dis-
play. Each time the program is run a
different display will be produced, and you
can exit from the machine code using the
break key.
Program notes:
Line 1 is used as a ‘safe’ place to store the machine
code.
Lines 10-105 set up the code in the string A$.
Lines 110-150 Poke the code into the Rem statement.
Lines 170-220 Print the Screen (24 x 24 characters).
Line 170 allows a screen display of 32 x 24 characters
to be used.
Lines 230-240 produce a delay.
Line 260 calls the machine code routine.

At lines 180 and 200 the number after
the word Graphic refers to the key on
which the graphic may be found, i.e., line
200 contains the graphics on key eight
followed by 23 inverse spaces.

The machine code incorporates a ran-
dom number generator and uses the Un-
plot routine held in the 8K Rom.

. "1 REM S03080000000220900 30

Q“wa xzu%:::un;.ua:u
I1T18D2DD

13, DDDAIIIII

3;2&%%‘-3!‘51}2929192&

RS+ SERCBRAFLADECOES
JEACBIA4LR2DECOR2
SEQCA34FIE28R247
JESCA24FIE2803LT
SE34824F43OSCORS
JEZLORLFLODECORS
SE34934FOE2R02ET
SEJ4LD24FAE2IDILT

saeaa1cnna
28 LET A=

@BsD1"
3@ LET As=Rs$+"

4@ LET Ag=ns+"
DSCDBISRMA "
ET Ag=nss”

DSCDB20801~

6@ LET As=A$+"
asd1"

7@ LET R$=Rs$+"
@BD1"

88 LET Ag=ns:"
DSCDR2BD1

8 LET Pg=ns+-
DSCDRZ8BD

-1 $=ng+

CD324RFE2 .‘n?357"
@1 LET =R 2 DSCDA24D/FE IS
$=R5+"3B4DC12

DiSEC
ieS_LET A%

FEFF28D40S” ;

110 LET L=16S14

liBaPDKE L,CODE A$*+168+CODE RS

22 tE; k‘ “‘(ﬂ TO
a
S Ir nsitv THEM coTo ase
78 POI
8@ PRINT AT 2454 ~erAPHIc 2,
23%GRAPHIC 7"
9@ FOR F=@ TO Eﬂ

2@ PRINT AT F
23 FINVERSE Shacka’
BE@ POKE 18418,2
228 siou

238 FOR Fa1 TO SR

“GRAPHIC &,

g;: LET L=USR 18828
ot Kaleidoscope
by lan Reynolds
Egghead
on VicR0

This program is based entirely on the
Circle command and written for a Vic20
with a Super Expander cartridge fitted.
When the program is run the user inputs
the width of the gap between each circle.
Then the egg (circle) is drawn and then
when it has been drawn the user hits any
key to re-run the program.

Program notes:

Lines 10-50: input step (width) of egg.

Lines 60-80: setting up screen and character colours.

Lines 90-110: drawing of egg.

Line 120: waiting for an input.

Line 230: clear the screen.

Line 140: re-run the program.

REM VTC ALARM ZTLOCK
REM BY PHILIP EDWARDS

PRINT" (CLR) "

X
2
3 REM OF ALTRINCHAM
b
7

POKE36879,123

60
70
80
90

100
105

110
115

120
130
1.34:
132
140

150

165
168

170
180
190

210
220
230
240

PRINT" (RVS ON) THIS IS ALARM CLOCK (RVS OFF)"
PRINT" (1CD) (1CR) PLEASE WAIT"

PRINT" (7¢D) (7CR}-~—-~1"

PRINT" (7CR)| 12 |

PRINT" (7CR)| | I

PRINT" (7CR)L.9 \ 3

PRINT" (7CR)I 6 '

PRINT® (7CR)E =

POKE56, 24: POKESS5,0:CS=6144
FORI=CSTO7678STEP2:Z=PEEK (32768+ (I-CS) /2)

POKEI,Z:POKEI+1,Z:NEXT

POKE36879, 25: POKE36867, (PEEK (36867) ) OR23
POKE 36869, 254 : POKE36881, 24

PRINT" (CLR)"

POKE36878,0

POKE36879,25

PRINT" (CYAN) ****% (RED) ALARM CLOCK (CYAN) ****%*
(RED) "

INPUT"CORRECT TIME";TI$

INPUT" (CD)ALARM TIME%AL$

PRINT" (CLR) "
PRINT" (CYAN) ***** (RED) ALARM CLOCK (CYAN) *** %%
(RED) "

PRINT" (6CR) (2CD)TIME IS"

PRINT" (6CR) " ; LEFT$ (TI$,2);":";MID$ (T1$,3,2);
":";RIGHTS (TI$,2) ‘
PRINT" (6CR) (1CD)ALARM IS"

PRINT" (6CR) " ; LEFT$ (AL$,2) ;" :";MID$ (AL$,3,2);
":";RIGHTS (AL$,2)

FORR=1T06000 : NEXTR

PRINT" (CLR) "

PRINTCHRS$ (158)

POKE 36879, 8

PRINT" (HOME) (6CD) (6CR) " ; LEFT$ (T1$,2);
MID$ (T1$,3,2);":";RIGHTS (T1$,2)
IFAL$=TI$THEN165

GOTO0140

PRINT" (HOME) (RED) (3CD) (8CR) TIME"
PRINT" (HOME) (6CD) (6CR)" ; LEFT$ (T1$,2)
MID$ (T1$,3,2);":";RIGHTS (TI$,2)
POKE36878,15
FORI=135T0239
FORH=1T0100 : NEXTH
POKE36879, I
POKE36876,1

NEXTI

GETAS$ : IFA$="s"THEN46
GOT0165

S
PR

Alarm Clock
by Philip Edwards

@ REM
1 REM(C)

1@ INPUT"TIBMIDTH OF GAP",iW

20 IFWCT0

3@ PRINT"IDBBICO TO 506 ONLY)"

48 FORDE=
5@ 607018

EGGHERD
R.HAYNES 1982

90 FORX=0T0311STEFW

168 CIRCLEC.311,511, %X

118 HEXTK

126 FOKE198,0:WAIT198, 1 'POKE198.8@
138 SCNCLR:GRAPHICO

146 GOTO10

1ANDW>BTHENSO
1702000 :NEXTIE

6@ GRAPHIC3

7@ C=1+INT(RND(1)%6)
80 COLOR@,

Egghead

2,C,C by Robin Haynes

18
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Alarm Clock 18 PRINT*DINPUT STRRT" VicBlock Loader
: 20 INPUTS i

o on Vic 20 25 FORF=ST0S+100 : on Vic 20
This is an alarm clock for the unexpanded 30 ¥=PEEK(F):W=INT(X/16) : Z=X-Yi1E This program shows 100 bytes of memory
Vic20. First of all it asks you the correct | ag IFZ9THENZ =247 (you specify the starting address at the
time, then what time you wish the alarm to | sp IFY59THENY=Y47 start of the program) in hex — useful for
go off. Then it prints the time until it equals 60 Z=Z+48:Y=Y+48 you machine code programmers. When
the alarm time and then . . . 70 FRINTCHRSCY); CHRE(2), " *; the block of hexadecimal has been display-
iines gg ﬁgﬁi“ PnR.I'NaTNV W AL ed, you are given two options — restart or
o 11E: A R T I | e it p e o sy 8
13110 168 Prints Clock. : 110 GETA$: IFA$=""THEN] 10 g8 DUt liyo 1o
1700 240 Makes chime. {%S émhu "THENS=F : PRINT"7" : G0T02S 100 bytes are displayed.

Program notes:

Cnli{:clzt:eoar:';oc’r;?{ Li:x:gs 10 to 20 — Input starting point and clear screen.

5 . e Lines 25, 80 — Loop for 100 bytes.
g;i P r(ujght. Blockioader Lines 30-70 — Peek bytes and turn into hexadecimal.
ppaR g by lan Hegerty Lines 90 to 130 — wait for input and restart or

lome = cursor home. continue.
Astrosmash
on BBC Micro 10 REM xxxx ASTROSMASH (C) By David Fotter:

This program, called Astrosmash, for the 20 ENVELUFEI'S.l'0o0o1.0,0'127,"5»~1»—8»128{U
model A or B BBC Micro, plays a simple 30 ENVELOFE 3,2,-1,0,0,50,0,0 +120,-1,0,-1,120,80
vembnonhepopwaramadegameAﬁeb 40 VDU 23,225,56,124,63,31.12.6,3,1
mdsItmnsinhbde4,aﬂsonWinbhck S0 Vbu 23,226,28,62,252,248,48,96,192,128
and me.ﬂ mamssomglme ﬁ the 60 VDU 23,227,3,15,31,63,63.127.255,255
Beeb's special features, which take it one 70 VDU 23,228,224,240,240,252,252, 254, 255, 255
step ahead of its close competitors, eg, 80 VDU 23,229,255,255,63,127,63,31,7,7
user definable graphics, enveloping, efc. 90 VDU 23,230,255,254,254,240,248, 248,224,224
The asteroids move up the screen ina | 149 ypy 23,231,28,126,127,255,254,127,254, 60
scrolling motion. : 110 A$=CHR$(227) tE$=CHR$ (278)

In the game, you only have one life 10 | 120 CemcHRS(229) $D$=CHR$ (230)
play with, so quick finger on the button 130 G$=CHR$(225) tH$=CHR$ (224)
reactions are needed to stay alive. o )

% ; 140 E$=CHR$(231)

When the program is run, you will be 150 SC=0:HI=0:MODE 4
given instructions on which keys to use. 160 CLSS ()DU 4:UDU '.,,3 182023030508
The game itself runs in just over 2K. Y i Gy CLE

170 FRINTTAE(11,2)3"A S T R O S MAS H
180 PRINTTAB(II,B)3STRING$(19,“*")

190 FRINTTAE(4,8)"(C) Ey David Fotter,
200 PRINTTAE(4.9)7STRTNG$(33,“>")

210 FRINTTAE(15,11) "CONTROLS~"

220 FRINTTAE(S,13)"Left arrow key moves ship left"

13 Years old

460 DEFFROCFOINT

470 P=POINT(XS+30,YS-32):IF P=1 FROCCRASH
480 F=FPOINT(XS,YS):IF F=1 PROCCRASH

490 P=POINT(XS+60,YS+2)$IF F=1 FROCCRASH
500 ENDFROC

510 DEFFROCFIRE

520 MOVE XS,YSIGCOL 0,13FRINTG$}HS

530 SOUND 0,3,1,5

540 MOVE XS+15,Y5-30

550 XE=XS+15:UDU 5

560 FOR YE=YS-30 TO 0 STEF-30

570 GCOL 0,13MOVE XE,YESFRINT "x"

580 FO=FOINT(XE,YE-20)$IF FO=1 FROCHIT
590 FO=FOINT(XE+20,YE-20)$IF F FROCHIT
600 GCOL 0,0:MOVE XE,YE$FRINT
610 NEXT YE!ENDFROC

620 DEFFPROCHIT

630
640
650
660
670
680

230 FRINTTAE(S,15)"Riaht arrow key moves ship right 690 UDU 4
240 FRINTTAE(12,17)"Spacebar to fire" 700 FRINT TAB(3,1)3"SCORE = "3SC

250 PRINTTAE(12,24)"ANY KEY TO FLAY" 710 FRINTTAE(20,1)"HISCORE = "jHI

260 Q$=GET$:X5=6403Y5=800:CLG 720 UDU 5:ENDFROC

270 730 DEFFROCCRASH

280 740 MOVE XS,YS:GCOL 0,1:FRINTGSHS

290 750 SOUND 0,1,-3,81CLE

300 760 XFX 15,0

310 770 PROCEND :ENDPROC

320 3 780 DEFFROCEND

330 IF =888 XS=X$-3 790 FRINTTAB(8,10)3"YOUR SCORE WAS XXX "3SC}" xxx'
340 IF XS<1200 AND A=B9 XS=XS+30 800 IF SCYHI HI=SC

350 XFX 15,0 810 PRINTTAE(6,12);"THE HIGH SCORE IS XX "JHI}" wxx"
360 GCOLD,1:MOVE XS,YS:FRINTGS;H$ 820 FRINTTAE(10,14) ;"ANOTHER GAME (Y/N) 7

370 FROCFOINT . 830 XFX 15,0

380 UDU 41X=RND(38+1):Y=28 840 Z$=GET$

390 IF RND(1)>0,50 FRINTTAE(X,Y)$E$:GOTO 410 850 IF Zs$="Y" SC=0:GOTO 160

400 FRINT TAE(X,Y);A$3E$3TAB(X,Y+1);C8;D$ 860 XFX 4,0

410 VDU 5iMOVE XS,YS:GCOL 0,0$PRINTGS;H$ ’ 870 CLSIVDU 4:END

420 FROCFOINT 880 ENDFROC

430 VDU 4

440 IF RND(1)»0,90 THEN 290 AStros.maSh
450 FRINTTAE(0,31) §SPC(40):60T0 290 i by David Potter

SOUND 0,1,4,2:VDU 5

GCOL 0,0:MOVE XE,YE!FRINT E$
MOVE XE,YE!FRINT A$}E$

MOVE XE,YE-30:FRINT C$;D$
SC=SC+40 $ENDFROC
DEFFPROCSCORE

10 ONERRORGOT0100 *
20DINC(30),F(30),D(30):2=0:A=0

30 INPUT1)ENTER 2)PLAY 3)DISPLAY",F:ON F 60T040,70,80
40 A=Z:iINPUT"1)DEL. 2)ADB",0:0M

SOINPUT"DELETE NOW NANY®, 0703

$0ASAC1ITHPUTCH, Fr,Du “C(A),F(A),B(A)ITF COA)=91A=A-11G0TO30 ELSE 40
702=A1FOR 0=1702380UNDC(Q),~3,F(@),B(@) INEXTRICLS300T030

80Z=A1FOR 0=1702

POPRINT“SOUND™;C(Q
100

1050, 60
1]

5"LOUD™F(Q);™ *;D(Q)sNEXTQIBOTO30
REPORT s PRINT* *ERL:FORN=1 T03000:NEXTN:B0TO30

Music Development
by Carol Bowerman

turn to page 20
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Music Development

Battleships

on BBC Micro

Recently many music programs in which

the songs are entered in musical-type

notation, have been published. Their main
drawbacks are:

1. Musical knowledge is essential.

2. The *‘noise” channel i |s hard to cater for
in this way.

3. The numbers indicating the frequency
used by the sound command are not
displayed and such programs can not
be used to develop musical effects for
games etc.

| thus wrote a short, simple program
which allowed the easy manipulation of
sound effects.

The menu on line 30 allows songs to be
entered and notes deleted using option 1,
songs to be played option 2, or displayed
option 3.

In enter mode the channel number, the
frequency and the duration are entered
(loudness is fixed at —5) in that order. To
exit enter mode, a dummy note 9,0,0 is
entered.

To delete notes enter edit mode (option
1) and then choose the Del. option.
Respond to-the prompt by indicating the
number of notes to be deleted.

All note synchronisation, flushing and
continuation controls are available. The
hexadecimal number for the channel
should be worked out and this should be
entered as the channel number, after
having been converted to decimal.

For example, to play a note immediately,
regardless of the queue, on channels 2 and
12, loudness, frequency, duration is nor-
mally entered: this should be entered as
decimal 18, L,F,D.

on BBC Micro
This program is based on the well-known
game of Battleships and runs on both the
Model A and B. Four naval ships are
placed on a 10x10 square by the operator
and the computer randomly places it's own
fleet.

Ship positions
The positions of your ships are shown on

the screen, and then you and the computer
alternatively try to §ink each other’s ships.

When one of your ships has been
destroyed it is replaced by an asterisk and
a list is maintained at the top of the screen
as to what has been sunk.

The computer begins at a random num-
ber working its way around the board
systematically, never firing upon the same
square twice. Inbuilt checks are made to
ensure that no two ships are placed on the
same square.

270 INPUT F,FF

330 INPUT AyAA

VDU 7:GOTO 330

390 LET SSC = RND{(10)

410 LET BBC = RND(1D)
420 IF BBC = SSC AND BC = SC GOTO 400
= RND(10)
440 LET FFC = RND(10)
450 IF FC = SC AND FFC = SSC GOTD 430
460 IF FC = BC AND FFC = BBC GOTO 430
470 LET AC = RND(10)
480 LET AAC = RND(10)
SSC GOTD 470
FFC GOTO 480

510 IF AC BC AND AAC = BBC GOTO 490
520 MO

530 FOR D 0 TO 650 STEP 65

540 MOVE

550 DRAW 650,0

560 NEXT

570 FOR D = 0 TO 650 STEP 65

580 MOVE D,0

590 DRAW D,560

600 NEXT

610 COLOUR 1

620 PRINTTAB(A#2-1, (10-AA%*2-2)+24)"A"
0 LET P =0

640 PRINTTAB(S®2-1,(10-55%2-2)+24)"s"
650 PRINTTABIB#2-1,(10-BB*2-2)+24)"B"
660 PRINTTAB(F#2-1, (LO-FF%2-2)+24)"F"

280 IF F = S AND FF = SS PRINT"YOU HAVE GOT THE SUBMARINE THERE"™: 680 FOR G = 10 TO 109

VDU 7:60TD 270 690 U= U +1
290 IF F = B AND FF = BB PRINT"YOU HAVE GOT THE BATTLESHIP THERE": 700 IF U > 108 U = U - 99

VDU 7:G0TO 279 710 C = U DIV 10
300 IF F > 10 OR FF > 10 PRINTYPLFASE STATE THAT AGAIN":INPUT F,FF 720 €CC = U - (C *10) + 1

50TC 300 o 730 COLOUR RND(3)

310 PRINT™AIKCRAFT CARRIER"™ 740 IF C > 10 OR CC > 10 C = 10 = CC = CC - 10
320 VDU 11:VOU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9: 750 PRINTTAB(O,2)"WHERE DO TDU NANY T0 SNDUT"

VDU 9:VDY 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9 760 PRINTTAB(0,3)" «

340 IF A = S AND AA = SS PRINT"YOU HAVE GOT THE SUBMARINE THERE": 780 INPUT Z,2Z

350 IF A = B AND AA = BB PRINT"YOU HAVE GOT THE BATTLESHIP THERE®:

360 IF A = F AND AA = FF PRINT"YOU HAVE GOT THE FRIGATE THERE": 2 B 3 SOUND 0,—15+6,10
VDU 7:GO0TO 330 810 IF Z = FC AND ZZ = FFC PTINTTAB(D.IO)' YOU'VE HIT MY FRIGATE":
370 IF A > 10 DR AA > 10 PRINT"PLEASE STATE THAT AGAIN":INPUT A,AA FC = = 99:SOUND 0,-15,6

10 REM ##xktd&kkksddshsbdsbbtsss
20 REM
30 REM
40 REM
53 REM
60 REM
70 REM
80 REM
90 REM
100 REM
110 REM
120 CLG
130.-CLS
140 PRINTTAB{U,2)"3N A GRID TEN BY TEN YOU CAN PLACE THREE SHIPS
AND A SUBMAKINE .EG. 9 ACROSS AND 2 UP WOULD BE TYPED IN AS
*9,2', WHEN THE POSITIONS HAVE BEEN CHOSEN THE GRID WILL BE
DRAWN AND THE SHIPS PLOTTED."
150 PRINTTAB(U,9)"WHERE DO YOU WANY TO PLACE THE eeeo™
160 PRINTTAB{O,11)*SJBMARINE ™
170 VOU 113VDU 9:VDU 9:VDU 9:VDU S:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:
VDU 9:VDU 2:VDU 9
130 INPUT S,SS
190 IF S > 10 OR SS > 10 PRINTWPLEASE STATE THAT AGAIN":INPUT S,SS:
5070 190
200 PRINT“BATTLESHIP ™
210 VDU 11:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:
VDU 9:VDU 9:VDU 9
220 INPUT B,B3
230 IF B = S AND BB = SS PRINT"YOU HAVE GOT THE SUBMARINE THERE™:
vDJ 7:60T0 220
240 IF 8 > 10 DR 3B > 10 PRINT"PLEASE 3TATE THAT AGAIN":INPUT B,BB:
GOTC 240
250 PRINT"FRIGATE a2
250 VDU 11:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU 9:VDU ©:VDU 9:VDU 9:
VDU 9:VDU 9:VDU 9

BoA T LRSS H L §.§
B Y
MA T T HEWNW

KETE LT NG

LRI N R R O
P R T

FEEEREE

#*

670 Q = RND(99) + 10:U = Q

T70 PRINTTAB(27,2)""

790 IF Z = SC AND ZZ = SSC PTINTTAB(0,8)" YOU'VE HIT MY SUBMARINE":
3C = 99:SSC = 99:SOUND 0,-15,6410
= BBC PTINTTAB(0,9)"™ YOU'VE HIT MY BATTLESHIP®

L AND 2Z = AAC PTlNYTAB(O.lll' YOU*VE HIT MY AIRCRAFT
CARRIER"™: AC = 99:AAC = 99:SOUND 0,-15,6,10

830 IF SC = 99 AND SSC=99 AND BC= 99 AND BBC= 99 AND FC= 99 AND
FFC= 99 AND AC= 99 AND AAC= 99 PROCC

840 IF C = S AND CL = SS PRINTTAB(0,4)" [IV'E HIT VDUR SUBMARINE":
PRINTTABIC#2-1,(10-CC#2-2) +24)"*%:5 = 99:55 = 99

15,6,10

850 IF C = 3 AND CL = BB PRINTTAB{0,5)" IV'E HIT VDUR BATTLESHIP®:
PRINTTAB(C*2-1,(L0-CC#2-2) +24)"*":B = 99:BB = 99

PRINTTAB(C*#2-1,(10-CC*2-2) +24)"*":F = 99:FF =

SOUND 04-15,46, 10

870 IF C = A AND CC = AA PRINTTAB(O,7)"™ IV'E HIT VDUR AllCRAFT
CARRIER™:PRINTTAB(C*2-1,(10-CC#2-2)+424)"*"3A = 99:AA

860 IF C = F AND CC = FF PRINTTAB(0,6)" IV'E HIT YOUR SUBMARINE®":
=993

830 IF 5 = 99 AND SS =99 AND B = 99 AND BB = 99 AND F = 99 AND
FF = 99 AND A = 99 AND AA = 99 PROCH
890 NEXT

i 910 DEF PROCC

930 PRINTTAB(lD.lUI'VDU'VE WON"
940 GOTO 101

930 PR]NTTAB(]O' L0)"I*VE WON"
990 GOTO 1010

turn to next page
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1000 ENDPRAC

TIME = 0

i020 REPEAT

1030 UNTIL TIME > 100
L6

1050 CLs

1060 PRINTTAB(0,10)%%

INPUT™DO YOU WANT ANOTHER GO?"X$
IF X$ = "YES® OR X$ = "Y* GOTO 10
1090 IF X§ = ®NO® OR X§ = "N" GOTO 1110
1100 GOTO 1040

1110 FOR A = 0 TO

1120 PRINT®SPOLL SPORT . - . "
1130 NEXT
1140 TIME = 0:REPEAT:UNTIL TIME > 100:CLG
1150 cLs
Battleships
by Maithew Keeling

Scribble

on Spectrum
We've all seen Draw programs for the
ZX81 and Spectrum: these usually involve
a constant-velocity cursor drawing straight
lines. This program, however, operates on
an entirely different principle.

When a cursor key (1-9) is pressed, an
acceleration is applied to the cursor in the
specified direction (fig. 1). Thus, the longer
a key is pressed, the faster the cursor
moves.

Once the cursor has acquired momen-
tum you can apply acceleration at an angle
to the direction of movement, causing it to
curve around. By manipulating the accel-
erations carefully, you can create a scrib-
ble-like design of loops and curves.

If you wish to halt the cursor dead (e.g. if
it is heading towards the screen edge too
fast to stop), push key 0.

Once 240 moves have been made, the
screen will go blank and your design will
be re-traced at high speed — an effect
which looks very much like a pen scrib-
bling on the screen.

Fig. 1

7w '8 &9
»

hS 2o

1‘/ 25

Cursor directions:

5 lets the cursor carry onin a straight line.

0 stops the cursor dead.

Variables.

X and Y — displacements for Draw in line
40; these act like velocity com-
ponent vectors.

P(2,240) — holds successive x & y values
to be re-drawn in the loop
starting at line 100.

W — holds the Inkey$ value for cursor

control.

Holocaust

on Spectrum

This game tests one’s tactics under press-

ure as well as one's quick reactions.

Instructions are supplied in the program.

Program notes:

The array a(10,2) contains the positions of the enemy
tanks.

5-60 set up screen and variables.

70-135 move tanks and introduce various checks.

500-660 aim, shoot and check bombs.

1000-1230 instructions.

As the instructions are rather lengthy, they can be
omitted, if preferred, to save time, but this will detract
from the visual presentation.

10 PLOT 118,80 : LET x=0 :
11 DIN p(2,240)
20 FOR c=1 TO 240

30 IF INKEY$="" THEN LET w=5

45 LET p(l,c)=x ¢

LET y=0

: GO TO 30
40 IF INKEY$:<»"" THEN LET w=PEEK 23540-48 : DRAW Ny

LET p(2,c)=y

50 LET x=x+(w=3 OR w=4 OR w=9)-(w=1 OR w=4 OR w=7)

60 LET y=y+(w=7? OR w=8 OR w=9)-(w=

70 IF INKEY$="0" THEN LET x=0 :

80 PAUSE 2

90 NEXT ¢

95 CLS

97 PLOT 118,80

100 FOR d=1 TO 240

110 DRAW p(1,4),p(2,4)
120 NEXT d

1 OR w=2 OR w=3)

LET y=0

Scribble
Angnymous

1 GO sus i100@
=3 S

LET sc=
1@ DIM a(i1@. 2>
20 FOR f=1 TO 1®: LET aif.3¥y=¢f
*2: LET al(f .= =30
=i"10

3@ FOR f PRINT RT .5
il et 4 - 8 1

38 PR 2BV EETERFEEEEERS
i!:*i**iﬁ*?ﬂf

AT 23,5, “cccrescecerss
FEFFISFEFEIFESTE
OR F=1i 7O L#4: PRINT ST RN
D21842, RNDE22346; "+, NENT
B8 FOR f=1 70O PRINT &T RWDs
1832, RND 35 +f H
70 FOR ®
71 PRINT AT 2,8
LETSYAT 6.8 bl
72 PRINT AT 2544
73 _PRINT AT i6,0;
D ERY
74 IF sc=18 THEN 60 TG sea
+55,3F 3(1.271=0 THEN NEXT =: 5O
8@ PRINT AT _a(f,1),aif,81;%
98 LET atf,ay=aif,2) -1
108 IF a(f.i)s2
il Cra
EN LET 3
F_RND>.?5 T
atf, @) -
116" IF SCREENS (
U OTHEN LET atf,
: LET Sc=sc+i: GO
120 IF SCREENS$ (
“C" THEN LET b=b-

Sce ;8T 12,8

- 1)

peeie
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-

5
0
pom
i
u
-
.
{4
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=b

a
2
a
A

D = Q-
o
s
®

<
3
¥

@
3
P

NEXT

J ..

NEXT m: GO TO 7
LWPRINT AT 18,18

PRINT

AT_atf,1),atr,2;
FOR h=1 TO 268’ Next o) Baz

e
21,@; "Fress any keg™
aze éﬁNi"k“*‘"" TRER"38 1o 220
AT @,4;° »
-1:"IF bc@ THER GO T
FOR (=5 TO 3@

538 PRINT AT @,7-3;" u“
S4@ FOR d=1 TO
S45 IF INKEVS$=" " THEN GO To 57
NEXT
TO 20: NEXT u: For
- Taas
d=1 TO 3
500
H : PRINT
598 LET 5=28
5@ IF SCREEN: €S, F3 =" ¢™ T 3
EEP .3.0° G618 ash' = ¢ THEH B
605" TF SCREENS (5,13 ="C" THEN L
ET bsh—lﬁrngoﬂ t=232 TO i44d: PRIN
S,

t: NEXT t: PRINT &

LS

ie
AT 18.18; FLASH 1.V
TO 219

A ro

O

ieoe ci

101@ PRINT NUCLEAR NOLOCRUST
1028 PRINT "This war game is se
1 in the nearfuture anad nuclaar

#ar has been
the world,

iti

Aucular fogtprint. If th

foo

4

anage t

it Your defences
itted™

X
PRINT

PRAUSE
1868 PRINT

1140
iise

:  PAU
PRINT
PRINT
PRINT
PR

PRINT

PRUSE
@ INPUT

LET

GO _TO
LET b
cLs

L=INT i:

deciared throughau
You.have 2 high PO

g

“them to move intg a
e e

t pPrint then tha e

© Cross the war arsa
then woo »

FLASH i; “PRESS &Ny

@: CLS
"BEUARE - yaur bost s
limitea"

° FLASH 1; “PRESS awy

®: CLS

“CONTROLS™

‘"To drop 3 bomb usu
Press “1' to start
Sight ,‘space’ to

tostart the vart ana
Stop that and to d

SE _@: CLS
TSIGNS™

S ™enuclear faotprs

Iti=Russian taak“™

IoC=your Tity"

£
s

3

©

s

v

FLASH 1;“PRESS any

"

‘"l=your defenca time
IwUsyour horiz signi™

Ur=90Ur vert sight"
FLASH ST - YRERESAT Ry

@: CLS
“"LEVEL 1-9,3=sasy 7

IF Ll OR U9
i21e
=L %10

RETURN

Holocaust
by Nick Wilson
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Spectrum

In this slot various contributors explore different aspects of the ZX Spectrum

Charted by
numbers

Malcolm Davison explains
how to draw bar-charts to
illustrate your programs.

This is a general purpose graph (or more
accurately bar-chart) program which will
plot one to 12 values from one to multi-
millions. The vertical scale is set by the
highest value and can be either five or 10
‘units’ in value (see examples).

The graph can be given different colours
and a title up to 30 letters long. If any
values to be charted are negative, the
appropriate bar is printed in red but above
the x axis.

While the program was written to handle
financial information, it would not be diffi-
cult to change the units to ‘sheep’, ‘tons’ or
anything else. The ‘€ sign and scale of
value is given in lines 2157 and 2160. As
an alternative to the numbers 1-12 along
the x axis, a routine to put the month’s
initials ‘JFMA . . .’ could be written.

One application for this program would
be for a marketing or sales lecture where
the graphs required as a visual aid could
be stored on tape and loaded as needed.
A program to handle the searching and
loading could be employed, but by making
careful use of the tape counter on the tape
recorder and using Load ‘graph name’
Screen, such a program should not be
necessary. The speed of access and
display should be greatly enhanced by the
new microdrive.

The other use of the program would be
to print out graphs for use in reports,
although much of the impact is lost through
the lack of colour. The title of the graph
should be printed in true video rather than
inverse, to make it easier to read (delete
Inverse 1; in line 2180).

The colour check, lines 1040, 1070 and
1110, tests the input colour value. It does

not allow the use of red as a Paper or Ink

colour, or white as a Paper colour and
prevents defining the Paper and Ink col-
ours as the same colour. The input values
are stored in a numeric array (lines 2071,
2075) after being checked as numeric
inputs in the validation routine (3000-
3050).

Lines 2080 to 2095 search for the
largest input value and lines 2115 and
2120 decide whether a 10 unit or five unit
vertical scale should be used. (The flag
‘Five=1' indicates the latter.)

Two bar widths are available, depending
upon whether there are more than six input

values (the variable H stores the number

input values). Lines 2210 to 2280 handle
the six or less values and lines 2207 to
2240 the seven to 12 values. Lines 2285

and 2215 change the colour of the bar to
red if the value is negative.

To determine the height of the bar, lines

2210 and 2280 work out the proportion of

113 plot positions represented by the input
value — the maximum value of the vertical
scale being represented by Range pre-
viously determined in lines 2201 and 2205.

1 REM sragh"

2 REM M.Davison

3 REM
. S INK 7: BORDER 8: PAPER @&: C
1e@e® INPUT “How many 9raph value
s muUsSt I pLOt?M,b
lﬁgs GO SUB 3088: IF erfof THE
1218 LET z
222 IF URL bs,\l OR VAL b§¢1 TH
EN_GO _TO 1020

1838 INPUT “Uhat tolour paper?"

104@ IF CODE_a$(48 OR _ CODE ag>sc
OR CODE i‘lsﬂ TH!N GO TO 1@
1258 PRAPER

cotour ink? bg

"Uhlt
1@e7?@e IF CODE b‘f‘! OR _CODE b 35!
OR DE »s-so THEN GO TO 1
b§ THEN B0 TO 1080
1298 INK VAL b§
11 NFUT “What colousr border?

1iia 1r cope psces on CODE b
OR CODE b$=SB THEN- 6D TD 11
1120 BORDER UAL b$

1138 CLS

ZQE! LET FIU !.gT L!T HIGHEST-O

t is th! titt
the graph? lllx. 30 latlers)",n

2086 IF LEN A$(31 THEN GO TO 206

2es7 mEEP .31,22: BEER .1,18; CLS
£73; FLASK 1’ Sorry

lon lan tlt ers “: PRI

18; FL !,“ S29240 Y. pausk

Sbe” FrAsH’ 0: & 7258 TO 2088

282 DIN U2

265

266

287 nzn INPUT GRAPH UALUES

U 1-3-] FEFFFEFFFFFRTFFIEFERRERS

2085

2071 FOR 8=1_TO

272 TRBUT *mnter vatue",bs: oo

2

SuUB 3200
@73 IF _error=1i THEN GO TO 2072
B74 LET V(@) =UAL b$: NEXT @
@75 GO TO 2
076 REM FEPfEfssssfisssssssssss
@377 REM SCALE OF INPUT?

278 REM *

@79 REM

208@ LET HIGHEST=U (1)

FOR R=2

@83 IF U(R)=8 THEN GO TO 2086
IF UV (R} >HIGHEST THEN GO TO
286 NE

D 2100
295 LET HIGHEST=U(R) :

GO TO 208

118 IF H%GH!ST/(IB?S) (=10 THEN
gl;DNEXTBS PRINT "“Input value
5 gﬂﬂxai HIGHEST/(JQ‘PS) (=85 THEN L
iliﬂ)\I)F-gIGHESTI (12435) <=5 THEN L
=

ET FI
2132 REM

133 REM S S SFFEESs sSSP FFSFFEFSST
134 REM DRAW RAXES

135 REM sErEsfSSss¥FsSFS3SFTRFEES
136 REM 3
142 FOR 9=29 TO 31: PLOT INK_7;
32."BRAD INK 2:D,117  NEXT ©
42 FOR G=38 TO 38 PLD’T INK 70

®: INK 7;202,8:

:
a4

45 REM $#rsfsfsfissssFEsrsssss
48 REM ADD GRAPH DETAILS

:g REn FFFFFEFFFFFFRFFFFSLERES
88 IF FIVE=0 THEN GO TO 218@

o INK 7; £1; VEBXV; 1@
ge PRINT INK 7;AT 1,1;"f£i8x";1
162 PRINT INK _7;AT 18,2;"0"

2183 IF H>6 THEN GD Tﬂ 240208

-3 TO : PRINT INK
s,sna:n;a»; NEXT

‘AT 20,1, INUERS

Ag. INVERSE
2185 BRINT INK 7;AT 18,1; “Month™
REM >
Sl REM FFFFfFfFSFFESFEssEssaasses
M BLO

S92 REM DRAW HISTOGRA!
93 REM F¥FFFESFFssFSsSSRISFRIES

S4
2200 IF FIVE=@ \THEN GO TO 2208
gg:i LET RANGE=Sx(10%+3): GO TO 2
2208 LET RRNG‘E- {18+5) £10
2208 IF H>6 EN GO TO 2280
2207 FOR L=1 1'0
2288 IF UiL) =B THEN HNEAT
212 Y=INT ((1135ABS UILJ ZRA
NGE) +.51
2214 LET

2218 IF U(L! <@ THEN LET i 2
2220 FOR S=1 TO 24: PLOT
+7 OS(L *32) , ‘B DRAW INK i; B Y ﬁ!

XT
2230 LET is NEXT

2240 STOP REH !ND OF PRDGRHH
22806 IF H(13 THEN GO TO 2271
ggso 'RINT “Too =many valuls ST
2270 FOR iL=s 7O

2380 LET Y=INT l(ilﬂiﬂss V(L) /RA
§g§:+.5

4
3288 5 uiiS @ THEN LeT is2
2290 FOR S=1 TO 16: BLOT INK i;$S
fa3+iLx18) ,40: DRAU INK i;8,¥:'N
LET i=8:
S300° sT6R
2428 INK _7: FOR
AT 18,3+ (0%d);

GO TO 2180
REM

gtl TO Hs2: PRIN

REM 5 F# 3 S3F3S¥SSIsFsasss
2997 REM Numeric vatidation
9 o] FFFFEEFFIFFRIFFFRIFLFFINY

300@ LET err =0
FOR x=1 °TOCLEN bs

ODE _b§(X) =43 DR CODE b$
i%) 248 THER GO 10 303
(x) <48 OR CODE b$
errors=

X
3050 RETURN

£8x 100

Monthil 2 3 <+ s L]

£iox 1edwa

Month 2 4 & @& 18 12
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programme.

Database is a half hour programme about
microcomputers produced by Thames TV.
The first episode was shown on Tuesday,
October 12, at 11.30 pm.

At that time of night, it has to be a try on.
ITV wants to see if its info-tech version of
Wheelbase can pull an audience. On the
showing of the first episode in the series,
my feeling is that they have a winner.

Of course it is not anything like the
BBC’s Computer Programme, but then it
was not intended to be. Database is simply
to the micro what Wheelbase is to the
motor, Tony Bastable and all.

The programme started with a visit to
the appalling Milton Keynes house, that
palace of misplaced technology, where it
Seems you cannot even turn on the lights

without having to twiddle some infernal
remote control. The central heating pro-
grammer, in normal houses a small and
unobtrusive box, has here grown like a
triffid, out of control all over a wall, until it
looks like something that fell off the Tardis.
But then, it allows you to program the
heating a year ahead. It doesn't, however,
provide a weather forecast.

On the interactive video-link, one is
invited to participate in a council meeting,
apparently under the control of a group of
raving madmen.

The programme, thank goodness, re-

| fused to take all this too seriously and

allowed itself to poke gentle fun at some of
the excesses. Under what circumstances,
Bastable wanted to know, would one need
the facility for opening and closing the front
room curtains by telephone link from
abroad?

Tony Bastable, presenter of Thames TV’s Database programme.

Chimp champ
chit-chat show

Paul Kriwaczek looks at Database — Thames TV's micro

The Milton Keynes house is incorpo-
rated in a cable television network, a fact
which led elegantly on to the next item —
cable television. With excellent topicality,
this concerned the publication of the Hunt
report on cabling-up Britain. There was an
intelligent interview with Lord Hunt, differ-
ing from the news reports of the day by
concentrating on the technical implications
of the document — coaxial cable versus
glass fibre, and the provision of interactive
services.

Then we had the sketch. This was Lion
House getting its own back on the Compu-
ter Programme by demonstrating that Roy
Kinnear is not their only salesman. A
personable young man behind the counter
performed admirably with the hearty
embarrassment of the well-rehearsed ad-
lib, dispensing jolly and perhaps a little
optimistic advice on educational software
for the Tl micro. “But is it always like this,”
came the cry, and so, quick as a flash,
over we went to our resident expert.

Dr Michael Thorne is a truly wonderful
boffin, heavily bearded and with some kind
of nervous twitch of the eyes, inhabiting a
lunatic set full of giant resistors -and pcb
tracks. As he addressed us on the subject
of the low standard of some commercial
software, he was accompanied by a sort of
squeaking noise that made me at first think
he had mice about his person.

The joke turned out to be on me,
because when the camera pulled back, it
was to reveal the presence in the studio of
a chimpanzee — the resident software
quality control expert. The idea was an
ironic reversal of Turing’s test — any

eviews

programme that cannot tell there is a
chimpanzee and not a human at the other
end of the joystick, cannot be all that
bright. Next week, said Dr Thorne, he
would be looking at the hardware. Whether
the chimp had a long-running contract too,
he did not reveal.
There followed, from the Personal Com-
puter World show earlier in the year, a
dutiful interview with two computer club-
men, to show that computer enthusiasts
are just ordinary people. People simply do
not come more ordinary than this pair.
And finally, for the reading of the latest
micro news, we were back in the studio.
Studio? The set appeared to be a cross
between Carl Sagan’s Cosmos space
ship, and something out of the stills under

Paul Kriwaczek

the Star Trek credits, all screens, points
and cubic curves. The presenter sat down
at what was supposed to be a desk. Being
Tony Bastable, | expected him to drive it
away.

All in all, a most enjoyable show. | wish
ITV well with it. And if | am awake that late
on Tuesday nights, | shall continye to
watch. So should you.

Whats happening

SUFFOLK ZX81 USERS interested in
setting up a software library should tele-
phone P. Cockerton or R. Rees on Bury St
Edmunds 4312 or 4867 (after 5 pm).

THE AUSTRALASIAN ZX USERS
NEWSLETTER is published nine times
per year. Membership is open to all ZX
users. Contact Paul Jansen, PO Box 397,
Dapto. NSW 2530, Australia,
MICRO-MART ’82 will be held at St
Francis School Hall, Bourneville Lane,
Birmingham, on November 13. The show,
including club stands, retail exhibitors, and
a bring-and-buy stall, will be open from 10
am to 6 pm, tickets 50p.
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Machine Code

lan Stewart and Robin Jones present a new series for beginners

Registering
the bits and
bytes

8bits  8bits 8bits  8bits
A ) A’ B
B (0 B’ . general-
D ) o) D’ E’ | ppurpose
H 15 H: j registers
main set alternate set*
IX
Y special-
SP purpose
PC registers
16 bits

Here is the register organisation:

Ignore the alternate set for the moment.

The registers appear in pairs, indicating
that they may be used either as 8-bit or
16-bit registers. For instance, we can refer
to the B-register (8 bits), or the C register
(8 bits) or the BC register (16 bits). The B,
C, D, E, H and L registers can all be used
in this way (but only in pairs Bc, De and HI)
but the A and F registers are strictly 8-bit
registers and cannot be combined. For the
16-bit pairs, the senior byte is the left-hand
one (B, D and H) as you would expect.

There are two index registers, Ix and ly,
a stack pointer (Sp) and program counter
(Pc). Any of the 16-bit general-purpose
register pairs (Bc, De or Hl) can be used
for indirection but, for simplicity, we shall
always use Hl for this purpose.

Load

Let's look at the Load (Ld) operation as an
example of the 8-bit group. It's very like the
Ld instruction in our imaginary machine,
except that two extra addressing modes
are allowed: register-to-register, and im-
mediate. That gives a total of five addres-
sing modes, with direct, indirect and in-
dexed available as before.

Direct addressing is much the same as
our imaginary equivalent, except that,
since there is more than one register, we
have to specify which register we want

loaded:
LD A, (OF1C)

This loads the contents of OF1C into the
A-register. Note that, by convention, the
movement is from right to left, so that we
can write:

If you have any machine code sub-
routines/tips/games, please send
them to: Machine Code, Popular Com-
puting Weekly, Hobhouse Court, 19
Whitcomb Street, London WC2 7HF.

LD (OF1C), A .
and mean ‘‘copy the contents of the
A-register into OF1C”. Actually, the A-
register is the only 8-bit register which can
be directly addressed.

Indirect addressing is also straightfor-
ward. Since we are going to standardise
on the HI for indirection, the instruction
format is:

LD A, (HL)

which means “load the A-register through
(ie from the address contained in) the H/
register”. To pass data in the opposite
direction we could have:

LD (HL), A

which puts the contents of A into the
address contained in HI. Registers other
than A are allowed for this instruction.

Indexed addressing. Here, we need to
indicate which index register is in use, and
the amount of the offset:

LD A, (IX + 2E)

Note that in direct addressing. we
showed an address of 4 hex digits, be-
cause 16 bits (2 bytes) are allowed for the
address. The offset value in an indexed
address instruction must be held in 1 byte,
however, so we have only shown two hex
digits.

Register-to-register. We can transfer
data between registers like this:

LDD,B
which means: “‘load the contents of B into
B

Immediate. Here, data itself, rather than
the address of data, is placed in the
address field. So we can write:

LD B, 07

to mean “put the number 7 in B". Note
again that the number is two hex digits,
since it has to be stored in the single byte
of the B-register. Note also that a Ld is
really a copy — the numbers are retained
in their original addresses or registers, but
a copy is placed at the destination.

Now let's see what each of these in-
structions looks like in hex:
1. LDA, (OF1C)

First we look up the opcode for the Ld A,
(nn) instruction (the nn indicates a general
2 byte address). This is 3A. So you would
expect the instruction to code as:
3A0F 1C

Unfortunately, there is a slight complica-
tion caused by the way the Z80 thinks
about numbers. It likes the least significant
(junior) byte of an address first. So we
have to swap the address bytes round:
3A1COF

This is mildly annoying, but you soon get
used to it. It is an invariable rule for 2-byte
numbers in Z80 instructions: junior byte
first, then senior. Hence all those Peek X
+ 256 xPeek (X + 1)’s in the Sinclair
Manual.

The Ld (nn), A instruction has the code
32, so:

LD (0F1C) becomes 32 1C OF
2. LD A, (HL)

This is easy. There is no address part so
it's just a 1-byte opcode. Look it up and
you'll find it's 7E. Similarly Ld (HI), A codes
as 77.
3.LDA. (X + 2E)

The general instruction is Ld A, (IX + d),
d indicating a 1-byte displacement (in 2's
complement notation). Its code is DD 7E.
So the instruction is:

DD 7E 2E

where the byte 2E is the displacement
chosen in this case.

4.1DD.B

No problem here, again. The code is 50.
5.LD B, 07

The opcode is 06 so the instruction is 06

07.
What about arithmetic? There’s an Add
and a Sub instruction, both of which refer
to the A-register, and which may use any
of the addressing modes except direct.

Let's try writing a program to add the
numbers 4 and 7 together. This would

work:

LDA, 04 . [put4inthe A-reg.]

LD B, 07 [put7inthe B-reg.]

ADD A, B [add them, and put the result in the A-reg.]

Now store the result away somewhere:

LD (4300), A

Here's the program, the hex code, and the
decimal equivalent:

Decimal

Program Hex

LD A, %4 3EM 6204
LD B, 07 0607 06 07
ADD A.B 80 128
LD (4300), A 320043 5000 67

We are left with the problem of loading this
code into the ZX81, and then executing it.
Since we are going to do a number of
machine code routines, it is worthwhile
writing a Basic program which loads and
then executes machine code.

This is fairly easy. In principle, all we
need to do is ask the user where he wants
to put the code in memory, then ask for
each byte of code in turn, and Poke it into
the appropriate location. Then run the
program calling the Usr function. Finally,
Peek all the program locations and data
area to ensure that the program is still
intact and that the results are correct.

Obviously, it makes sense to have the
data and program areas adjoining. So we
will adopt this convention — the data area
always precedes the program area, and is
loaded with zeros to start with. We will
begin by asking the user the size of his
data area (as a numbher of bytes).

There is one other problem. According
to the Sinclair Manual, all routines called
by Usr have to end the same way:

LD A, 1E 3E1E 62 30

LDILA ED 47 23771
LD1Y,4000 FD210040 253330064
RET Cc9 201

Actually, it is that final Ret that is crucial.

Reproduced from Machine Code and bet-
ter Basic, 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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In the land
of the Red
Dragon

It is a rare accolade for a home computer
to be allocated its own page in Popular
Computing Weekly. We have decided to
follow up the success of the Spectrum
page with this Dragon page because:

a) The Dragon is a very interesting
microcomputer with a good number of new
features.

b) Many Dragon owners will either have
no previous experience of computing or
will have graduated from smaller machines
such as the ZX81. To all these people
many of the features of the Microsoft
colour Basic used on the Dragon will seem
quite peculiar at first.

¢) The complexity of the Dragon and its
use of the 6809 microprocessor means it
will be a long time before we have all
mastered all the intricacies of the machine.
If we each let each other know what we
discover we can all learn more quickly.

This page, therefore, depends on you
being willing to share your discoveries with
us and sending them to this page.

To start the page off we have a Flying
Saucers program submitted by John
Wrennel, a new Dragon owner. It shows a
few of the simple peculiarities of Dragon
Basic and is quite well documented.

In the coming weeks we hope to run a
feature on the main differences between
Dragon Basic and Sinclair ZX81 and Spec-
trum Basic and then, one by one, explore,
with sample programs, some of the more
unusual commands available to you.

Flying Saucer
No separate instructions are required for
this program as they will be displayed
when the program is run. Any key will fire
a shell.

Here is a description of the structure of
the program.

Program notes

Lines

1010 18  Set screen and define ship
20t060 Draw ground and gun
70to 110 Position stars

120 Delay

130 to 165 Initialise

175 Random factor for speed

170 to 210 Find a height (c) for ship

275 to 290 Check for hit

Dragon

220 to 380 Movement across screen
240 Check for only one shell at a time
250 Get any key to fire

H$ Hits label
CHRS$ (X) Plotting Characters i.e.
60 <

79 0

300 to 310 Destroy ship accompanied by random 62 >

noise 32 A (space)
340 Blank saucer and shell’s last positions 246 Graphic Ground
350 Check for shell off screen 43 + (star)

400 to 460 10 ships hit — win
500 to 550 More than 15 shots taken — lose
600 to 700 Random time warp

Variables
SH$ Defines shi

S$ Shots label

ives impression of rotation
OF$ Blanks ship; gives impression of rotation

X — Horizontal position of ship
SH — Number of shots

H1 — Number of hits

N — Height of shell

SA — Number of aliens

Q — Position of alien

Z — Position of shell

C — Height of alien

F — Hit flag

308
600
618
620
708
7ie

S5z20

55@

Optional Time Ware

IF RNDC(20>=18 THEN €00

CLSP:G0SUB700 :CLS1 :60SUB700 : CLSZ :G0SUETB0
CLS3:60SUB7AA :CLS4 :60SLUBPAG :CLSS :GOSUBTR0

GOTO S

FOR D=1 TO RNDC(S) :SOUND RNDC(25@),RNDCS) tNEXT D
RETURN

PROGRAM PROPER

FLYING SAUCERS

S ‘FLYING SAUCERS
16 CLS 1
15 SH$=CHR$(EB)+CHR$C(79)+CHR$(E2) 1 “DEF INE SHIFP
18 OF$=CHR$(32)+CHR$(32>+CHR$(32) : "BLANK SHIP
20 FOR I=48@ TO 510
30 PRINTRI,CHR$(246) ; tNEXT 1:”DRAW GROUND
40 FOR I=1 TO 3:PRINT@I+472,CHR$(160)>
58 NEXT 1
60 PRINTE442,CHR$(168) ; :PRINT@418,CHR$(79)
65 RESTORE
7@ DATA 45,234,252,320,88, 101,366
88 FOR X=0 TO &
56
108 PRINTE@A,CHR$(43);:"POSITION STARS
118 NEXT %
128 FOR D=1 TO 1@00:MEXT D:’DELAY
138

SH=@:H1=a

PRINT@14,S%; :PRINT@SE, H$ ;
R=RND(16) :N=0:0=0:2=0
Y2=RND(158>

:GOTO 220

=6:60T0 220
FOR %=8 TO 29
Q=32+C+%
SOUND 25@,1
PRINTEQ, SH$ ;
IF N8 THEN 278
PRINT@410,CHR$(79)

A$=INKEY$:IF R$="" THEN 33@

SH=SH+1 :PRINT®21,SH; :PRINT@418,"

N=N+1

FOR L=@ TO 2

2=377-( 33N

IF @+L=2 THEN F=1:G0TO 208

NEXT L:GOTO 320

PRINT@R-1," % “;:Hi=H1+1

FOR ¥=1 TO RND(S>+5:SO0UND RND(25@),1:NEXT V
PRINT@E2,H1::IF Hi=16 THEN 400

GOTO 348

PRINT@Z,CHR$(79) ;

FOR Bl=1 TO Y2:MEXT B1:’ALIEN SPEED DELAY
PRINT@0,OF$; :PRINT@Z, CHR$(32) ;

IF N=18 THEN N=0:G0TO 32¢

IF SH>28 THEN Sae

IF F=1 THEN F=8:G0T0 170

NEXT X

PRINTE170,"Y0U WIN.....";

PRINT@23@,"NO. OF INVADERS= "“;:PRINT@251,SA;
PRINT@2€4, "SHOTS TAKEN= PRINT@277,SH;
PRINT@294, "HITS MADE= ";:PRINT®316,H1;
PRINT@S0@," " ;:STOP

CLS(E) :PRINT@140, "OUT OF AMMO"; 2
PRINT@20@,SA; :PRINT@2085," ALIENS ATTACKED";
PRINT@23@, "YOU HIT WITH SHOTS!";
PRINT@2383,H1 ; :PRINT@246 ,SH-1 3

GOTO 460
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All the software you’ll
ever need...The best
Spectrum programs for
a once-only payment
of £10 plus a hire fee
of £1.25 per tape

JOIN TODAY
SPECTRAL

SOFTWARE LIBRARY
Send £10 NOW for your
life membership and

first FREE tape to:

13 CHARLECOTE ROAD
POYNTON STOCKPORT
CHESHIRE SK12 1DJ

KEMPSTON (MICRO) |
ELECTRONICS

PRICE BREAKTHROUGH!

SPECTRUM JOYSTICK complete with interface
and full instructions for use in basic. £19.50 inc VAT

ZX81
KLIK-KEYBOARD

This is a moving keyboard with
41 real keys that fits in the
recess left after peeling off the
existing ‘touch sensitive’ mem-
brane keypad.

It offers the following advantages

@ Fits onto the ZX81
£26.50

@ Positive feedback from keys
INC VAT

@ No trailing wires

® No special case needed
@ Elegant design with two colour legends
This is a most attractive keyboard which will enhance the

appearance and improve the performance of your ZX81. Why
pay more for an oversized keyboard?

PLEASE NOTE OUR NEW ADDRESS
Cheques/Postal orders made payable to:
KEMPSTON (MICRO) ELECTRONICS
180A Bedford Road
Kempston, Bedford
MK42 8BL. Tel: 0234 852997

Please add 70p for postage. Delivery 21 days from receipt of
order. SAE in all correspondence please.

HOME COMPUTER USERS

PRODUCT INFORMATION SERVICE

Do you want the right computer for you? Do you want the right
hardware? Or the right software? At the right price? If you're
thinking about making a purchase but aren't sure just which
product will suit you best why not seek a swift overali picture of
what's around from us? Simply let us know what you're interested
in and we'll send you a personal summary of what's available:
facts, figures, suppliers, details. We'll also enclose as much
manufacturers’ literature as we can and add whatever related
data we think might be worthwhile for you. We'll tell you of any
special offers we're aware of, and even help you with your order if
you wish. If we don’t know how to answer your enquiry we'll try to
find out: if we can’t we won't take your money. Try us — we're
here to help you make the right decision.

SECONDHAND COMPUTER REGISTER

We can also help if you want to buy or sell secondhand. We keep
a register of currently available used computers and peripherals
and send appropriate details from it to every interested enquirer.
This advertisement appears in many computer magazines, which
means a lot of people will read it. So, if you're looking for
secondhand value write and ask us. If you want to sell, send us
full details of what you have to offer and we'll do the rest.
Registration costs £4 (or £3 if the total asking price is under
£100), and will be maintained until you've sold. Each registration
will be acknowledged.

ALL ENQUIRIES COST £1

Please send enquiries/registrations (including cheque /PO) to

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

SUPPLIERS If we haven't contacted you please write to us.

f Mail order only 6 CORKSCREW 1)
14 daysf delivery
Pm':aes include VAT & WEST WICKHAM Picturesque
SAE for more details KENT BR4 9BB

MACHINE CODE £7.50
MONITOR| DEBUG/DISASSEMBLER .

@ Enter, Run, Debug machine code programs.

® Compatible with Basic.

@ Breakpoints and Registers Display

@ Disassembly to screen and/or ZX Printer

@ Number converter — Hex/Dec/Hex.
@ 16K and 48K versions on one cassette + 30-page manual.

Spectrum 16K and 48K on same cassette £8 50
EDITOR/ASSEMBLER | with full documentation .

A POWERFUL AND ESSENTIAL machine code programming aid.
Major features of this outstanding Assembler include:
EDITOR with Auto Line Numbering : 40-column screen display, tabulated into fields for
easy reading : 5 character Label Names : simple Line Editing and Cursor Control :
SAVE/LOAD Text Buffer to cassette : output to ZX PRINTER.
TWO-PASS ASSEMBLER accepts all Z80 mnemonics (plus many unpublished
mnemonics) : Decimal or Hex numbers : simple arithmetic on operands : Assembler
Directives — ORG, END, DEFB, DEFW, DEFS, DEFL, EQU, DEFM.
We cannot fully describe this important utility here, and ask you to send a sae for
complete details of this and all our programs.

SCREENKIT 1

4K to 64K

£5.70

MORE POWER TO YOUR SCREEN
in all your BASIT Programs
BORDERS any size, anywhere on screen. SCROLL in all 4
directions. CLEAR and REVERSE PART OF SCREEN.
FLASHING CURSOR anywhere on screen — simulates
INPUT. DATA FILES SAVE & LOAD Basic variables :
Double Speed. 880 bytes machine code for INSTANT
RESPONSE. Becomes part of Basic Program.

!:J MACHINE CODE DEBUG/MONITORS
ZX-MC 5
4K to 64K £7 8 50

16K to 64K £6'95

@ A version of ZX-MC without the Save/
Load/Verity facility.

@ Compatible with Basic.

@ CREATE A REM LINE of any length.

® BREAKPOINTS and REGISTERS DISPLAY.

@ ENTER, RUN, DEBUG machine code prog-

rams.
@ SAVE, LOAD, VERIFY at double speed.

@ BREAKPOINTS and REGISTERS DISPLAY.
@ Self-contained — cannot be used with

Basic.
i @ Cassette plus 36-page manual. @ Cassette plus 30-page manual. ‘
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Peek &

poke—

Peek your problems to our address.

TELL ME,
INFORMATION

M J Birkinshaw of the New
England College, Arundel,
Sussex, writes:

I am a librarian and I
Q have been asked to supp-
ly a book mentioned in your
May 6 edition. Unfortunately,
I cannot trace this publication,
and would be very grateful for
details of publisher, price, etc.
The book concerned is ‘The
Basic Handbook (An Encyc-
lopedia of Basic p lan-
8uages)’ By David Lien.
A This is a problem that is

starting to occur more
often. A book is published in
America, is imported and
announced before it has had
time to find its way into any of
the more conventional cata-
logues. The book is in fact
published by Compusoft Pub-
lishing, which is a sub-division
of Compusoft Incorporated of
San Diego, California 9211.

If you order it direct from

the publishers it costs $19.95
plus $2.50 for postage and
packaging. If you want it sent
“airmail then it is $10 postage
and packing. Otherwise, ex-
pect to wait 6-8 weeks. The
money is payable in advance in
funds drawn on a United
States bank. You should send
an order to ‘Compusoft pub-
lishers’, 1050 Pioneer Way, El
Cajon, California 92020.
The ISBN is 0-932760-05-8
and the Library of Congress
catalogue number is 81-67479.
By now I would guess that there
is a British distributor. I would
suggest that you first tried to
contact either Foyles Book-
shop in Charing Cross Road,
London, or else Computer
Bookshop in Birmingham.
Computer Bookshop is at the
following address: 30 Lincoln
Road, Olton, Birmingham
B27 6PA. Tel: 021-707 7544.

BAUDOT SPEED
WITH SINCLAIR

Michael Meynall of Black-
Aheath, London, writes:

I own a ZX81 and I am

saving up to buy a Spec-
trum. Before I order one, I
would like to clear up a few
points.

Can the ZX81 programs I
have be Run straight on to the
Spectrum? Does Uncle Clive
describe the machine code
thoroughly in the Spectrum

handbook, or hasn’t he learnt
his lesson yet from the ZX81?
When will the microdrives be
available and how much will
they cost? And does the RS232
board allow you to interface
the ZX81 with the Spectrum?
A _ This letter covers a lot of
individual questions
from other readers. A ZX81
program can be Run on a
Spectrum, with exception of
Pokes and Peeks, which often
have different addresses.
However, programs on casset-
te will not transfer because the
baud rate of the Spectrum is
very much faster than that of
the 81. Also, the Spectrum
scrolls automatically, so the
Scroll function can be left out.

Unless you already have a
good knowledge of machine
code, the Spectrum handbook
will not teach you to program
in machine code. In all fair-
ness, I feel that this is asking
too much from a user manual.
Machine code programming is
a large subject in its own right.
Nevertheless, Sinclair has
learned from the ZX81 — the
Spectrum manual is much bet-
ter.

Latest date for the micro-
drives is now 1983 and not
autumn 1982 as originally
announced. The RS232 inter-
face board will not allow you
to connect up your ZX81 and
Spectrum.

“
TURN THE FAT IN
THE FIRE ONCE MORE

available early next year. Un-
fortunately, you still have
another five months or so to
wait. It must be said that
Acorn never quoted a release
date, and the announcement
must be seen in the light of the
launch of the Spectrum.
However, it seems to me to be
a little unwise to announce a
new machine nine months be-
fore it can be delivered.

AT THE SIGN OF THE
__YETHERED GOAT

Derek Baskett of Battery
Road, Cowes, Isle of Wight,
writes:

After studying various

magazines, I had finally
decided to buy an Atari 400 as
my first home computer. I had
intended to buy a 48K or 32K
machine from a mail-order
company. Then I saw your

lan Beardsmore will poke back an answer,

independent manufacturer
steps in to fill a gap in the
market, which has been cre-
ated by the original manufac-
turer not supplying what the
customer wants.

As to whether this is a de-
liberate ploy by Atari or not,
well, I do not think that they
would want you to buy a 48K
400 as opposed to their own
48K 800. With Atari you are
tied far more to their own
products than you are with
some other home computers,
but they can usually supply
what you want when you want
it, something that cannot al-
ways be said for other compu-
ter manufacturers.

As far as I know, you have
no choice other than the 410
cassette deck, and I cannot
foresee an independent bring-
ing out an alternative model at
the moment.

Peek and Poke dated Sep

ber 23, where you said that the
Atari 400 is only capable of
16K Ram.

I have seen a number of
advertisements for 32K and
48K Atari 400s and find it hard
to believe that these pani
are ripping everyone off. Does
this mean that all the expanded
Rams are going to be trouble-
some? Or is it a ploy by Atari
to entice people to buy the
more expensive Atari 800?
There is a lot of software for a
32K or 48K Atari 800. Would I
be able to run this on an

panded 400?

W Howard of Warbeck Drive,
Blackpool, writes:
Due to the inability of
Sinclair Research to
supply a ZX Spectrum within
12 weeks (not the 28 days
advertised), I would be obliged
if you could forward me details
of the new Acorn machine, and
tell me when it is due on the
market. My cancellation letter
is on the way to Sinclair.
A Several people have writ-
ten to me, who are upset
by Sinclairs delivery times,
and who consequently want to
know more about the new
Acorn Electron. In your par-
ticular case I fear that you
have jumped out of the frying-
pan and into the fire. Informa-
tion on the new Acorn has
been hard to get hold of.
What is known is that it is a
mini-BBC machine, with the
same graphics and 16K Ram.
It is thought that it will cost
about £150, and should %he

Could you also tell me if the
Atari 410 is the only cassette
player that can be used with
the Atari 400?

A Companies like Maplin

which offer a memory
modification have too good a
reputation to lose by so bla-
tantly ripping anyone off. If
you bought a 32K or a 48K
Atari from an independent
manufacturer, then any Atari
program up to your memory
limit will run. If they do not,
then check with whoever you
buy the machine from that
they offer their own guaran-
tee.

The problem stems from the
fact that the CPU in the Atari
is capable of working with up
to 64K of memory. An inde-
pendent manufacturer will
simply wire up the control
lines for the other 16K or 32K.
It is a situation more common-
ly found in the ZX end of the
computer market, where an

A PENNY FOR THE
GUY, SIR. A PENNY

G. Archer of Tatsfield, near
Westerham, Kent, writes:

I am the proud owner of

a Vic20. I have just read
your review of the new Com-
modore 64. I am very impress--
ed with what I read; I would
like to know if a Vic20 can be
uprated to the new Commod-
ore 64 specifications? Would it
be exactly the same and how
much would it cost? Could it be
done by sending it to the Com-
modore factory, or could it be
done by a Commodore dealer?
A In short I'm afraid that it

cannot be done. The new
Commodore 64 is a very diffe-
rent animal to the Vic20. A
close reading of the review,
with a pen and paper on hand,
will reveal quite a long list of
extras and improvements over
the Vic20. I have not seen
inside the machine but the
PCB must be different, and
the memory mapping certainly
is

The 64 is clearly aimed
somewhere up-market of the |’
Atari, and even the BBC mod-
el B. Remember it can accept
a second microprocessor
which makes CP/M possible,
and Run Pet software. This
puts it very clearly into the
small business as well as the
home category. Such features
are too different to be over-
come by conversion. So if you
want one, I suggest that you
start saving now.

4 NOVEMBER 1982
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Classified

VIC20 SOFTWARE
IACTER EDITOI now you can
create your own cusmm characters on the
VIC and save them on tape. Full instructions
provided . £6.00 inc

!GHEEN FORMATTING PADS . . . a must for
any VIC programmer. 40 A4 shee(s. each
printed with the VIC screen layout and
memory addresses. Also screen and border
colour chart plus a section for program notes.
For use with unexpanded and sxpandecis V{c's
.45 inc.
BOMBS AWAY! . . . another addictive game
from Compufax. Makes full use of high res
graphics, colour and sound. An excellent

version of this popular game for only
£4.50 inc.

COMPUF ARE
139 MONTON ROAD, MONTON, ECCLES,
MANCHESTER M30 9H1

Order now from

ZX81 VIDEO INVERTER. Saves
your eyes, increases safe level,
displays sharp white characters on
solid black background screen. Kit
£4, built £5 (includes VAT and
P&P, instructions). Reviewed in
Popular Computing Weekly, Au-
gust 26. Send cheque/postal order
to D. Fritsch, 6 Station Road, Thel-
well, Warrington, Cheshire WA4
2HS.

BBC SOFTWARE

Educational and Leisure programs
Space Academy 32K, Driving Test 32K,
Goldmine 32K, England 32K, Battle Ships
32K, Film Buffs 32K, and more. Programs £4

inc. 2 for 6 inc S.A.E. for details.

Sent by retum of post after cheques/POs
cleared. Mail order only.

SWIFT LINK SOFTWARE
118-120 WARDOUR STREET, WiV
48T o

SPECTRUM 16/48K SOFTWARE.
Fruit Machine, fast spinning, 9 fruits in
view, 40 per reel, nudge up/down,
holds, multiway jackpot, gamble/col-
lect, running total, superb graphics,
plus Othello, difficult opponent. Both on
tape with large menu program, bar-
gain, £4.50. K. Bylett, 118 Sorrel Bank,
Forestdale, Croydon, Surrey CRO 9LY.

BLANK CASSETTES, C15 with case,
40p each. Cassette labels in blue,
white or yellow, 20 for 36p. Inlay cards
in red, blue or yellow, 20 for 60p.
Library cases, 9p each. Postage on
each complete order 25p. Stonehorn
Ltd, 59 Mayfield Way, Barwell, Leices-
ter LE9 8BL.

ACORN ATOM DISC DRIVE, 5"
unused, cost £350, sell £230. Phone
(0438) 65385.

SPECTRUM RENUMBER instantly re-
numbers all or part of program. All
Gotos, Gosubs, etc included. The first
and probably the best in m/c for only
£3.95. David Webb, Southolme, 9 Park
Road, Woking, Surrey.

BBC MICROCOMPUTER education
workshops, second Sunday afternoons
each. month. Bounds Green Junior
School, Park Road, N11. Phone 889
5446 for details.

SPECTRUM SOFTWARE. “ZXText"
Teletext simulation for 48K (60 pages),
32K (34 pages) or 16K (8 pages) —
Spectrum full simulation, including col-
our, flashing, 24-hour clock, alarm,
save/verify/load with auto-run,
graphics and text freely mixed, etc.
Cassette with full instructions £5. De-
tails (SAE) lain Stewart, 17 Torry Drive,
Alva, Scotland FK12 5NQ.

New book for Spectrum
The Working Spectrum
A library of practical subroutines

and programs.

By David Lawrence

Only £5.95 inc p&p

This is the first book for the Spec-
trum to take you beyond the manu-
al.

David Lawrence develops a collec-
tion of sophisticated yet practical
programmes and games from re-
usable subroutines.

If you want to make the most of
your Spectrum you must have this
book.

Published in association with
Popular Computing Weekly.

Send cheques/postal orders, for
£5.95, to The Working Spectrum,
Sunshine Books, Hobhouse
Court, 19 Whitcomb Street, Lon-
don WC2 7HF.

Please allow 28 days for delivery

BBC COMPUTER GAMES
which make imaginative use of
the versatile sound, colour and
graphic facilities. These com-
petitive games are for the
whole family and can be play-
ed at different levels.
“SHAPE” and “‘RACE" are on
one cassette at £5.50. “‘SIG-
NALS” and “MAGIC” are on
one cassette at £5.50. Model A
or B. Cheque/PO/Transcash
No. 61 413 1707. H & H
Software, Dept. W, 53 Hollo-
way, Runcorn, Cheshire.

BBC MICRO Pools Predictor, Mod-
el A or B. Easy data entry. Uses
powerful mathematical and statis-
tical forecasting model. User tun-
able facility. On cassette with full
instructions, £4.99. Mayday Soft-
ware, 181 Portland Crescent, Stan-
more, HA7 1LR.

BETTA SOFTWARE

For the unexpanded VIC
Betta Compendium 3

ROCKET ATTACK — plus nuclear warhead.
PIRATES CAVE — Reach the gold.

ZX LPRINT
ANY NUMBER OF
CHARACTERS PER LINE

Create lines of any length by print-
ing along, not across, the paper.
User-defined graphics too. ZX81
(any size) or Spectrum (please
specify). £3.95 for cassette and
instructions to: Commax, 25 Favart

Road, London SW6

— More fun than Mastermind.
WP GUN — Are you the fastest gun?

£5.95 inc. P&P. Postal Orders and che-
ques to:

BETTA SOFTWARE

6 SCHOOL STREET, ASTLEY
TYLDESLEY
MANCHESTER
Tel: Atherton 879424
SPEEDY SERVICE

ZX cassettes

FOR JUST £1 EACH!
Get the most from your ZX81 or Spectrum
by hiring program cassettes for just £1
each (plus 25p p&p) per fortnight!
We offer a terrific selection of over 150
tapes—all the latest advertised games in-
cluding 3-D adventures, tests of skill an
wits, plus utility and toolkit for the expert

Just send £5 annual membership and we
will post your Library List, Newsletter and
order forms by return—on full money-
back approval!

Sinclair Owners’ SOFTWARE LIBRARY
Heather Cottage, Warren Road,
LISS, Hants. GU33 7DD.

OMEGASOFT
SPECTRUM EDUCATION
Primary Maths 1 — Curve Stitching, Prob-
ability Tables, Co-ordinate Treasure Hunt,
Snooker. Primary Maths 2, Russian, Multi-
plication, Number Bonds, Factor Mountain,
Rectangles, Circles. Al cassettes £4.95.
S.a.e. for full catilogue, Dept P, 299
Lamburnum Grove, Portsmouth

VIC-QUIZ. An amazing game for all the
family. Makes good use of VIC's colour
and sound!! The unexpanded VIC20 is
all that is needed!! Amazing value at
only £3.95!11, for which you get a total
of SEVEN different programs! From R.
Harris, 63 Stanhope Road, Willsbridge,
Bristol BSI5 6AJ.

VIC20 plus cassette and joystick. Arfon
expansion unit, 16K memory expan-
sion, programmers aid and super ex-
pander Roms, plus Adventure Land,
Alien and Road Race Roms, intro to
Basic Parts 1 and 2, programmers
reference guide plus 11 tape games,
£320 ono. Tel: Bristol 425626 even-
ings.

BBC — SUPER SKETCH EASEL —
32K, line drawing in 16 colours, paint,
circle, triangle, dot, character, angles,
built-in orthographic (3-D) facilities,
load, save picture and slide-show.
Comprehensive and sophisticated faci-
lities. Quality cassette and complete
documentation, £4. R. Snowdon, 6
Bousfield Crescent. Newton Aycliffe,
Co. Durham.

Popular Computing Weeekly cover
painted by Stuart Hughes

For full colour artwork
for cassette inserts etc.
Telephone 01-692 6032.

BBC MODEL B SOFTWARE on cas-
sette. Games Pack: Hi-res, Hi-speed
games: Sea Battle, Maze, Lander. £4.
Utilities Pack: 3DRotate, Screende-
sign, Graphplot. £5. Cheques payable
C. Carr, 27 School Road, Hampton,
Evesham, Worcs.

WANTED PCWs 2/6/7/8/11. Can you
help? Dave Strickland, 20 Mutual
Street, Doncaster DN4 OEF. Tel:
62578.

ZX81 16K, QS motherboard, QS
soundboard, telesound 82 unit (work
together), home-made joystick free,
cassettes including QS Defender,

SPECTI JG. of 50 for
text, graphics, USR character plan-
ning. Only £1.00. From A. Qureslic.
The Yews, Colmere, Shropshire.
DRAGON SOFTWARE CASSETTE,
Bomber, Tangle, Road Race, plus
more. £2.50. Money-back guaranteed.
Fast action from Oliver Josephs, 182
Kimbolton Road, Bedford.

SPECTRUM 16K. Buzzman, Firefigh-
ter, Indexer on cassette, £3 each or
£5.00 the lot. Buzzsoft, 56 Qualitas,
Bracknell, Berks.

, etc worth £180, will accept
£100 + offers. Tel: 9 822832.

ZX OWNERS. Make money with your
ZX81 or Spectrum. We are leading
suppliers of software to Sinclair, with a
superb range of games cassettes for
the ZX81 and Spectrum. We require
part-time agents in all areas to find and
service retail outlets for our products.
Car owners, over 18, with telephone,
write for details to: M. Meek, Mikro-
Gen, 24 Agar Crescent, Bracknell,
Berks.

e
Our best-selling AUTO-SONICS is now ava

able for
ZX SPECTRUM
@ VIDEO GENIE/TRS80
@ Over twenty pre-set sound-effects (space
sounds . . . engines . . . animals etc.
etc.).
@ Easy-to-use graphic control-panel lets you
bend and twist and shape each pre-set sound
into thousands of unique sound-designs.
@ Any sound can be instantly inserted per-
manently and independently into your Basic
programme.
TRS80 customers say: **Still quivering\ with
excitement after using Auto-Sonics
T., Netherlands. “Many congratulations . .
your programme creates stunning sound
effects and is so simple to use.” . . .D. A.,

Derbys.

WE GUARANTEE that you will be delighted
with AUTO-SONICS or your money back! ZX
Spectrum £4.99 TRSB0-VG £6.95.
TRSB0/VIDEO GENIE ONLY ONLY:

@ AUTO-GRAPHICS '82. Multi-function
graphics-handling package for easiest possi-
ble moving and animated graphics £8.95

@ THE BROOD is our superb, arcade-quality
Intelllgem menacing version of Pacman
£5.99

@ MARAUDER/BOMBER RUN Two for the
Addictive and fun. Only £4.99.

GARDEN BIRDS COMPUTER Bird
identification. Serious fun, 57 species
indexed, totally new for 48K Spectrum,
£3. Parker, 54 Lilian Road, London
SW13 9JF.

DEALER ENQUIRIES INVITED. ZX81
word processor superior to published
listings. Editing, fast screen printing,
Lprint. Non crashing m/c security lock
for confidential text. Fully c/p. Royalties
required. Write C. Beddingfield, Brook
House, Five Ways, Neston, South Wir-
ral, L64 7TW, England.

ZX SPECTRUM 16K, cassette 1, fast
moving, very addictive games using
colour graphics and sound. Asteroids,
Batnum and Bombrun, Missile and
Defender at £5.50. R. Bhattacharya, 3
Wensley Close, Harpenden, Herts.

SPECTRUM GAMES. Tape one (16K/
48K), Trapt/Star-Storm/Astro-Run,
£4.50 post paid. Phone/call Firefly, 48
Dorset Street, London W1H 3FH (01-
935 2580).

BBC MODEL B, books, tapes, efc,
£390. Telephone 0299 250121.
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40 SPECTRUM PROGRAMS. Listings
only £4.95 including many games,
home finance, maths, chequebook,
utility programs and more, all 40 prog-
rams on cassette £8.95 (incl. listings).
Barclaycard accepted. Sussex Soft-
ware, Wallsend House, Pevensey Bay,
Sussex.

16K SPECTRUM programmes wanted
of exceptional quality for early market-
ing. High royalties paid. Educational
tapes welcome. Cassettes to Micro-
juice, 46 Ainger Road, London NW3.

Computer Swap
01-930 3266

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

22K DRAGON Adventure Program.
Send £2.50 to Mark Gorick, ‘Myrtle
Grove', Nooklands, Fulwood, Preston,
Lancs. Tel: (0772) 717767.

SPECTRUM PROGRAMMING. Learn
basic programming the easy way with
our fully structured cassette course:
Let the computer teach you! 250K of
programs ending with a computerised
exam. Only £9.95. Barclaycard
accepted. Sussex Software, Wallsend
House, Pevensey Bay, Sussex.

Spectrums for sale

SPECTRUM 48K, unused, £175. Tel:
Littlehampton 21433 evenings.

SPECTRUM 42K plus printer, 10 rolls
of paper, software and sound amplifier,
£220. Tel: 01-651 3483 after 6.30 pm.

SPECTRUM 48K plus software, £20G,
Telephone 01-223 9171.

ZX81s for sale

1K ZX81 plus over £30 of books. First
offer over £57. P. Gower, 4 Clyffard
Crescent, Newport, Gwent.

ZX81 for sale, only £45. Paul Waite, 3
Cornwall Avenue, Mansfield, Notts
NG18 3JG.

ZX81 16K RAMPACK, manual in-
cluded, 1 graphic chip, value £30 plus
25 16K bought cassettes, all for £110.
Tel: 0742 884134 for details, after 5
pm.

ZX81 + 16K RAM + D K Tronics
keyboard, lots of software including
Monster Maze, Adventure Tape | and
Gulp, complete with manual and leads.
£80. Basildon 0268 21465.

ZX81 + 16K RAM and games and
manual. £65. Tel: 01-979 5861

ZX80 2K, Booke etc, inverse video
switch, ‘ideal for beginners. £30 ono.
Contact R. Thomas. Tel: Llechryd 200,
Dyfed.

SINCLAIR PRINTER with five rolls of
paper. £40. Sinclair 16K Ram. £15 or
together £50. Tel: 01-657 1653.

ZX81 with 16K RAM, detronics
keyboard mounted in brief case, £60.
Tel: Ashford, Middlesex 53468, Mr
Lindsay.

ZX81 with 16K RAM, cassettes and
magazines, £55. Tel: 0834 812 415
after 5 pm.

ZX81 16K, proper case and keyboard,
DK Tronics graphics, assembler, dis-
assembler, many books, mags and
games, only £60. Stuart Cappendell, 6
Ellesmere Avenue, Mardle, Stockport,
Cheshire.

ZX81 16K plus Ferguson c/deck and
£60-worth of software and books, £65.
Tel: 949 1614 after 6 pm.

16K ZX81, printer, user-port, a variety
of software and ZX81 books, £120. For
further details telephone (0443)
822167.

ZX81 64K, only 6 months old, Sinclair
built, as new, still under guarantee, full
size Crofton keyboard, tape recorder,
manual, adaptor, magazines, books
and many games, £150 ono. Tele-
phone 01-228 3546 after 5 pm.

ZX81 PROGRAMS written to speci-
fication, Basic to machine code, con-
versions, debugging, specialist prog-
rams etc. 1K programs, £5; 16K prog-
rams, write for quote to: Andrew Heard,
14 Parley Road, Moordown, Bourne-
mouth BH9 3BB.

ZX81 16K RAM, leads + manual, lots
of books + mags, over £50 of software,
still under guarantee, yours for only
£90. Tel: 041 638 6677 (evenings).

ZX81, 16K RAM, excellent condition,
still under guarantee, plus software,
only £55. Telephone 0235 29017 after
4 pm.

ZX80 1K, 4 tapes, 5 books, power
supply, many mags, any offer over £20
considered. Mr N. Bardon, 2 Hayland
Green, Hailsham, E. Sussex BN27
1SR. Telephone 0323 843138.

ZX81 16K, with Marud, leads + power
pack, also over £35 of software and a
book of 30 programs, all for only £60.
Telephone 0785-52556.

SINCLAIR ZX81, 16K Rampac, 14in
black and white television, cassette
recorder, 4 software cassettes, all per-
fect, complete or separate £99 ono.
Telephone Steven Duncan, Greenock
0475-25738.

Commodores for sale

COMMODORE PET V016, 16K com-
puter with cassette and counter, also
super chip, tool kit, micro assembler,
Pet revealed. Offers around £600. Tel:
Blackpool 68630, or write Gerald
Pounder, 44 Brook Street, Blackpool,
Lancs.

VIC20 8K RAM, Super expander, intro-
duction to basic 1 and 2, joysticks,
£200 of games, Vic revealed program-
mers reference guide plus tapes, 9
months guarantee. Value £500, only
£330 ono. Tel: 01-979 1610 evenings
only.

VIC20, plus cassette unit, 16K Ram
and super expander Cartridges, prog-
rammes reference guide, tapes, book
and magazines, under guarantee, im-
maculate condition. £240 ono. Tel:
0203 417496.

VIC20, Datacassette, 16K RAM, £150-
worth of cartridge + cassette software,
£295 ono. P. Hetyey, Middlesbrough
(0642) 819 609. .

VIC20, with CN cassette deck, boxed
as new, little used, manual + Vic
acquainted book, various software pro-
grams on cassette, much literature,
£185. Telephone 027589 2258 after 6
pm.

32K VIC20. Disk drive, cassette drive
plus Arfon expansion board, five car-
tridges and £200-worth of business
and games software. Cost £1,100,
accept £650. Tel: Derby 764595,

20K VIC20, cassette player, super
expander, high resolution graphics
ROM built into a 20K RAM cartridge,
RS232 interface, joystock, Vic Re-
vealed, software, £225. Tel: Kidder-
minster 515285.

VIC20 with Rat Race cartridge, as new,
£145 ono. Medway (0634) 221165.

Acorns for sale

ACORN ATOM, 12K Ram, 12K Rom,
includes floating point Rom, excellent
condition, manuals, cables, RSV plus
over £100 of software including Invad-
ers, Galaxian, Snapper. £130. Tel:
Staines 54228.

BBC COMPUTER, Model B, two
weeks old, perfect condition with
guarantee. £400 ono. Tel: Flat 2,
Brighton, 561502. Ali.

ACORN ATOM, full expanded version.
£150 ono. John Barton. Tel: Ashford
(Kent) 31379.

ACORN ATOM 12K + 12K, Ross
toolkit ROM, tapes, manuals, £300
ono. Peter Harrington, Southend-on-
Sea (0702) 549187 (evening).

ACORN ATOM, 12K Ram, 12K Rom,
PSU plus games. Three months old,
£100 ono or swap with Spectrum. G.
Templeman, King's Lynn (0553)
62888.

Nascoms for sale

NASCOM 2 64K, Ram cased with fan,
fully supported with documentation,
100 per cent reliable, 4MHZ, £350.
Telephone Wantage 67778.

Tandys for sale

TRS 80 Pocket computer, including
cassette, interface adaptor plus manu-
al and books. £50 ono. Tel: 0592
771726.

TRS 80, Level 2, 16K, complete with
power supply, two leads, many manu-
als and cassettes, also cover,. £250
ono. Tel: 0827 898089.

TRS 80 16K, Model 1, level 2, with T
pad, manuals and leads, £150 of soft-
ware. Must sell. £130 ono. Tel: 0902
632792,

SHARP MZ 80K, 48K memory, 8
months old, under guarantee, original
boxes, green screen and dust cover
plus 24 games. £325 ono. Tel: 0262
601615 any time. lan McKie.

VIC PRINTER, as new, still boxed.
£140. Tel: 0344 886178.

ATARI V.C.S., joysticks, paddles,
twelve cartridges including Defender,
£200 ono. R. Martindale, 28 McMinnis
Avenue, St Helens, Merseyside WA9
2PN.

ATARI VCR cartridges, Superman,
Chess and Basic programming, £15
each; brain games and keypads, £10
each. Tel: 0754 85298, evenings, near
Skegness, Lincs.

CBM 4032, new cassette, software,
manuals, 12in screen, absolutely per-
fect condition, best offer £500+. Tele-
phone (0458) 42389 after 6 pm.
PHILIPS 7000 VIDEO GAME and 7
cartridges for sale, £100 or swap col-
our computer. Tel: Cymmer 850919 (R.
Rodger).

ATARI VIDEO GAME system plus
Combat, Asteroids and Pacman. Excel-
lent condition. £80. Tel: Letchworth
(04626) 72250 after 4 pm.

PHILIPS VIDEOGAME, with 16 car-
tridges, including Munchkin and Quest,
only £175 ono. Ring Mark, Soton
(0703) 785699 evenings.

ROTRON TCS tv game, 10 cartridges
including space invaders, £50. Contact
D. Huslin (Birmingham) 021 449 3598
after 5 pm.

SHARP MZ80K, 48K, 8 months old,
additional s/w + books, worth £50,
£335. Telephone 06234 2136 after 6
pm.

ATARI 800 16K, 6 weeks old, still
under guarantee, plus program recor-
der, Star Raiders cartridge, joysticks
and many games on cassette, £400
ono. Tel: Symington, Ayreshire 830
176.

ACETRONIC MPU1000 with 25 car-
tridges, including hobby module, £250
ono. Telephone Boston 64443 even-
ings only.

SHARP PC1211 pocket computer plus
CE122 printer/cassette interface,
£100. Tel: 0604 29622 ext 3331. E.
Simon 9 am—5 pm, Monday to Friday
or tel: 0604 412077 after 6 pm.

VIDEO GENIE MODEL 1, 16K mem-
ory, 6 months old, unused, £150. Tel:
0606 77050.

SINCLAIR ZX81 + 16K MEMORY, 10
months old, still under guarantee, £55.
Tel: Alan Williams, 0639 850128.

SHARP PC1211 with cassette inter-
face, £60 or swap for 16K ZX81. Tel:
077587 301, evenings.

SWAP Great Britain mint stamps worth
approximately £200 plus cash adjust-
ments for Atari 400 or Atari VCS. For
details phone Ray, Sheffield (0742)
54897.

2001 PACT with cassette and tool kit,
lots of software. £300. Tel: 0704 35972"
after 6 pm.

SHARP MZ80K, 18K, Basic, perfect
condition, with cover, plus £100+ soft-
ware, £350 ono. Evenings 03745 4743,

Wanted

CASIO FX601P want to step up a
grade, still boxed with book and FA2,
swap for FX702P if you want to step
down, can add some cash. Tel: Exeter
50458 (evenings).

WANTED VIC20 outfit or similar. De-
tails of offers to W. Allen, 24 Redbourn
Street, Liverpool O6 0AD. Within 60
miles of Liverpool please.

COMPUTER PRINTER for Vic20. No
more than £150-£160. Tel: 01-578
3420 after 6 pm.

ZX SPECTRUM
Vaults of the Vampyre
Supa Maze

Two great games, testing the

memory and logical abilities of

the player. Both use full sound

and graphic facilites and are

available together for 16K or

48K at £5.95 including VAT
from:

1 Q SERVICES

Canal House
Ardrishaig, Argyll
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SUBROUTINES AND PROGRAMS

A LIBRARY OF PRACTICAL SUBROUTINES
AND PROGRAMS

By David Lawrence
ONLY £5.95 inc p&p

Fed up with books full of trivia, simple games programs and notes
which assume you have all the time in the world to experiment. DAVID LAWRENCE

This book is different. It is based on a collection of solid, sophisticated
programs in areas such as data storage, finance, calculation,
graphics, household management and education.

Each of the programs is explained in detail, line by line. Apd each of  — — — — — — — — —  __ __ __ __ _
the programs is built up out of general purpose subroutines and Please send me a copy of The Working Spectrum.

modules which, once understood, can form the basis of any other | enclose a cheque/postal order for £5.95.

programs you need to write.

|

Name. |

Advanced programming techniques spring out of the discussions Address |
explaining each subroutine. The result is not only to advance your |
applications programs which might otherwise only be available to |
those prepared to buy cassettes or those capable of writing substantial Signed |

programs for themselves.

The Working Spectrum is published by Sunshine Books, in association with Popular,
Computing Weekly.

Please make your cheques payable to Sunshine Books.

Please send your order to The Working Spectrum, Sunshine |
Books, Hobhouse Court, 19 Whitcomb Street, London WC2 I
7HF.

|

eaoh. Bt il
programming skills but also to leave you with a wide range of practical |
|

I Please allow 28 days for delivery. _J

FHERE R

CLASSIFIED
ADVERTISING

S W A P Computer Swap — Free/Private reader — 10p a word/Trade Advertise-

ment — 20p a word/Semi-display — £5 a single column centimetre,

minimum two-column centimetres.
0 1 L g 3 0 3 2 6 6 Computer Swap — buy or sell your computer for free through Computer
Swap. See box on left for details.

Private readers — other advertisements from private readers cost 10p a
word.
Do wan u r sell Trade advertisements — cost 20p a word.
o crgggm utetrvtnguy c(a)m sg o iat Semi-display — why not make your advertisement more substantial by
FREE in pCom .uter SWit Sehow choosing the semi-display rate. It is only £5 a single column centimetre.
SaGlar A p‘ P FI) Obrn. Send your classified entries to Classified Department, Popular Computing

gular service for Fopular COm- | eekiy, Hobhouse Court, 19 Whitcomb Street, London WC3. For
puting Weekly readers. semi-display enquiries call Alastair Macintosh on 01-930 3840.

COMPUTER

Here’s my classifi :
All you have to do is phone 'S Iy clansifind og

Computer Swap on 01-930 3266
and give us details of your compu-
ter, the price you want for it, your
name, address and telephone
number.

Please continue on a separate sheet of paper
I make this words, at per word so | owe you £
Computer Swap entries are li- | Name.
mited to a maximum of 30 words. | Add
They will be published in the first
available issue. Teleph

30 4 POPULAR COMPUTING WEEKLY
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ANCIENT ALGORITAMS ™™ 4 Tong Reberks
ﬂ Take a sheal of oats.., 2

cee Latj
: thewm

take the! [{I‘lj IF you're not =t the end of
first ear © the row .... go back 4o

8nd coont | Else put down the oat ear You're
the numbed carrying, at the end of the rou.
oCara.'ms

n 3

on it...

£ 3ou‘re l'wld'ms ang stones
return 4o 2 eese After
= ﬂ\fow'ms +he stones &.\tj'

ake the next
and courdt its
grains ... Fits 9ot
5 fewer than the
other one yoo are
l’\old‘-n3 y put W back n
#s place inthe row
and pick up a stone.
O#herwise replace it
inthe row with the ear
that yov were already @) Stop. What have you done ...
o

oy dossers asn holding. and what is it called 7
Solution to Puzzle No 24 20 PRINT “Input jawbone number (Tooth = 1, Hole 140 END
This algorithm presents a method for converting 20, ;lgl:JT % In the helpful advice category were the
binary numbers (represented by Tooth = 1, g |/ F\'e remarks by entrants that (a) binary number
Hole = 0) into their decimal equivalents. Inthe  5p y—y+1 conversion was much more stimulating to the
jawbone illustrated in Issue No 24, the value 60 IF MID$(i$,Y,1) = 1" THEN S=S+1 cave person than fabricating alligator-tooth
was 10110111001 or 1465. The largest binan 70 IF Y=L THEN 130 necklaces and (b) crocodiles were not as useful
number — 11111111111111 — that can be 80 S=2«S as alligators since they have fewer teeth and
converted using the alligator jawbone is 214 + 90 Y=Y+1 therefore smaller bytes.
213 + 212 21 which is 32,766. 100 IF MID$(J$,Y,1)="0" THEN 70
! : 110 S=S+1
A computer program to do the same thing 59 GOTO 70 Winner of Puzzle No 24
might be: 130 PRINT “Decimal equivalent of jawbone binary The winner is: L Morris, Longacres Drive,
10 S=L=Y=0 number”; S Whitworth, Rochdale, Lancs, who receives £10.
ARTHUR TAKES A TEST 7R, R l H ( , R Lau/ggamllfﬂc/ +Tames /l/lua/fu:/z{
54 ESTER PRESS, b, SHPST.,
p/VMWK/U%‘ e [ 4 o () (J (] o2 ponion rsf?sa'i‘;?”nzozz &z—és rACRE
(HOW MANY USES CAN You £IND FUR A FAPERCLIP ?) NO, ARTHUR. , NOT NAILS .
1T CAN CLIP PAPER, T AN NOT ciiP NAILS
IT CAN CLIP 5
I‘rCAiyaJPsiﬁm’.ay SUBSTANCES CAN (T CLIP HEDGES ?
IT CAN CLUP LEAVES . CAN T CLIP LEAVES 7 NO, ARTHUR,, NOT HEDGES .
YES,ARTHUR., IT CAN. T CAN NOT NOT cLiP HEDGES
1T can P B : CJ;V IT LLIP LETTERS 2
NO, ARTHUR ,NOT BRANCHES. s ok
gws)\:sOTUJPDRﬁNMES ;;g:&;:é‘\;:g
FE IR, . Mo gy ,
P
IT CAN BE PUT DOWN m: 'LEE:‘; g’: rDmEck. horiay ARTHUR DIVERGE DIVERGE |
IT CAN BE PUT DOWN IN A HEAP OF DUNG-. ITCAN cLP Ao C
1T CAN BE PUT DOWN A MINE  WHERE. (T CONLD CLIP PAPER ITCAN UNCUP A FROM B
CitP PAPERY SUBSTANCES T CAN BE USED AS A QUESTION IN A DIVERGENCE. TEST,
T CAN BE PICKED VP W (TH ONE HAND et 4 5;%%%;;‘:5%7;“}12\117 MEND Mi ME
WITH QVE FINGER. THAT WOULD 0E A TEST s
WITR A MAGVET
WITH A FISHING ROD e
WITH THE TEETH THESE wouLD BE GAMES
IT" CAN BE OFPENED OUT THAT WOULD BE WIRE .84
WIRE COULD BE A WIRE H =< PRI =g

NO, ARTHUR , A WIRELESS ISN'T MADE OF WIRE .
WIRE COULD NOT BE A WIRELESS
conp Ge

G i e
P MS. ge o e =0
" o5l 0ar!

=t a

cup g
T CAN CLIP NAILS. Ipoool
(=}
Sl R
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( SPECTRUM COMES TO LIFE !

ABBEX

THE GAMES PEOPLE

SPOOKYMAN EAT THE PILLS AND KEEP AWAY FROM
THE GHOSTS. EAT THE VITAMINS AND

CHASE THE GHOSTS. FULL MACHINE
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

ABBEX ELECTRONICS LTD

| wish to pay by [[] CHEQUE [] VISA[JACCESS []
creditcard a/c

Ple: agu debit my L L SR e A Bh
NUMBER[]DDDDDD[][]DDDD[]DD e B e

i

OTHER COMPUTERS OR JUST MORE GAMES

o —— —— —— —— — — — — — — —— — — — —— — — — — — — — — — — — — —

20 ASHLEY COURT, GREAT NORTHWAY, LONDON NW 4 Please send me the following

Tel: 01-203 1465 (Allow 14 days for delivery)

PLEASE COMPLETE IN BLOCK CAPS 2 iOST BY DEC 8th and receive your order in time for
NAME (Mi i

ADDRESS.

(CARD HOLDERS) & spl;ggKgYMAN

POST CODE PHONE NO. A

R i [] COSMOS

1 enclose my cheque for £ PRICE £4.95

J/
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