IBM Personal
Computer -

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

Dan Mitchell presents a
financial decision maker for
the BBC A and B in our
new educational series. See
page 23.

Spirospectrum

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

% STAR

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

—GAME

Computer Swap
01-930 3266

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

ACORN ATOM Expanded with books,
tapes, full range of software. Excellent
condition. £129. Tel: 458 4745.

16K ZX81 with full keyboard + base,
printer + paper, 4K graphic Rom,
joystick and interface, learning labora-
tory books and many cassettes. £160
ono. Tel: Marlow (0279) 24668, even-
ings.
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Dragon slips
a disc

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

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

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

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

Continued on page 5

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

ZX81 + Memotech 16K Ram pack,
several games, leads and power pack,
manual, less than one month old.
Offers please. Tel: Edinburgh (031)
442 4564,

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

VIC 20 software, £3, Siege, Shadow,
Fax, Amok, £3, defender and attacker,
£7. Tel: 01-387 8751 (6 pm to 9 pm).
VIC 20, standard Ram, brand new,
unused. £120. Tel: 01-455 6430.

GEEED O WEEKLY,

Spectrum sales

top 200,000

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

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

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

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

Current monthly production
of the. Spectrum exceeds
50,000 units.

DRAGON 32 or TANDY TRS-80 Colour? Lots
of programs — lots of useful hints and
information EVERY single month in ““RAIN-
BOW™, an exciting new 200-page magazine
from USA. Send £1.95 (plus large 56p s.a.e.)
for sample issue to ELKAN ELECTRONICS
(Dept. PCW), FREEPOST, 11 Bury New
Road, Prestwich, Manchester M25 6LZ or
telephone 061-798 7613 (24-hour service).

SPECTRUM 16K, cassette recorder
and tapes + books, £130, or part-
exchange for BBC Model B. Tel:
Leicester 606404, daytime. B. Hay-
ward.

SPECTRUM: Machine code test tool
£7, Bug-byte spectres £5, QS Space
Intruders £2.50. All tapes original and 2
weeks old (sold Spectrum). Harpenden
69152,

* » BRITAIN’S HOME COMPUTER WEEKLY * x

Simon — vic
For Vic + Super exp.

Great graphics and sound
Fun for all the family
Game 1 + Game 2 — only £3.99
(post free)
Send cheque/PO to:
Baron Computers, 760 Finchley Road,
London NW11

SHARP MZ 80K original box, over 30
games, including Defender, PacMan.
£300 ono. Tel (0379) 51216.

16K ZX81 + fuller keyboard and case.
Various software cassettes, books and
magazines. £75 ono. Tel: Milton
Keynes 318376 after 4 pm.




2X81/80

SOUND GENERATORS CONSOLES
BUSINESS PROGRAMS GAMES
MEMORY EXTENSIONS JOYSTICKS

\/’H’

youownaZX81 or
SPECTRUM — or if you're thinking
of buying for the first time —

the ZX MICROFAIR is not to be
missed!

There's literally everything for
the beginner, amateur, enthusiast
and professional.

A fantastic range of products
from both the established
manufacturers and the newer ones!

There’s a bring and buy sale
and a complete show guide
available on the day.

It'sa good day out and the
opportunity of learning everything
there is to know about ZX Computers.

ZX SPECTRUM
KEYBOARDS
PROGRAM AIDS

PRINTERS ZX81/80 ZX SPECTRUM

USER GROUPS SOFTWARE KEYBOARDS

BOOKS HARDWARE PROGRAM AIDS
MONITORS SOUND GENERATORS
MAGAZINES BUSINESS PROGRAMS
COMPUTERS MEMORY EXTENSIONS

The facilities at the hall
include Bar, Restaurant and lots
of seating!

Make a note of it now, or write
to Mike Johnston, 7 1 Park Lane,
London N 17 OHG for advance
tickets (Cheques etc made payable
to ZX MICROFAIR and please
encloseS.A.E))

At 80p for adults and 50p for
kids (under 14)itmustbea
bargain!
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Letters 7
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Dragon’s Lair 8
A new game for the Dragon by lan

Mercer.

Reviews 10

Boris Allan looks at the IBM Personal
Computer.

Open Forum
Six pages of your programs.

Programming

Ticket machine for ZX81 by Nick
Godwin.

BBC in Education

Firstin a new series. Investment
decision-maker by D. Mitchell.

21
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Spectrum 24

Spirospectrum routine by John
Dunford.
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Dragon dictionary by David Lawrence.
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Your questions answered.

25
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Competitions 31

Puzzle, Top 10, Ziggurat, Losers.

The question of software libraries has
been causing increasing concern
among software houses, retailers and
buyers in recent weeks.

Following our latest article on soft-
ware libraries and copyright (Popular
Computing Weekly, February 3-9), we
have received a large number of
letters arguing the case both for and
against such libraries. We have also
discovered a software library that has
been hiring out cassettes against the
wishes of the original publisher.

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

We are taking this stand because
we believe software libraries are an
issue that needs to be tackled now.
Hiring cassettes without the permis-
sion of the publishers may or may not
be illegal — it is certainly hard to
justify.

This is not to tar all software librar-
ies with the same brush. A number of
software libraries do obtain permis-
sion from, and negotiate royalties with,
the companies whose cassettes they
hire out. We have no quarrel with such
organisations, we just wish all libraries
operated on similar lines.

Next Thursday

How low can you fly without crashing?
Find out in Foxbat, an exciting new
game for the ZX Spectrum.

Also next week, details of how to
win £10 in our Cruising competition.
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1 would like to subscribe to Popular Computing Weekly.

Subscribe to
Popular Computing Weekly

...issue.

Please start my subscription from the

UK Addresses: (] 26 issues at £9.98 [J 52 issues at £19.95
Overseas Addresses: (] 26 issues at £18.70 (] 52 issues at £37.40

| enclose my cheque to Popular Computing Weekly for

Name

|
|
|
|
|
| Please tick relevant box
|
|
|
I
|

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 TECH SOFTWARE

Is this the end of

SPACE INVADER

An Unbelievable
Video Game from

C Tech. If you
want the latest in
Software then this
is for you.

The Program begins
with a full colour
KONG jumping
across the screen
causing the stairway
to tilt out of place,
then your man must
run up the ladders ...before they
avoiding KONG'S hunt you.

PN S
M A
/ 7 e ¥
4 9% \
B A i
barrels to rescue g
his girl.
The final scene has :
lifts and fireballs all
in full colour, sound
and with M/C subroutines.
e @
Panic Island
g FOR THE 16K OR 48K

SPECTRUM £5-00

PANIC
ISLAND
The Standard
Panic Program
has been modified
to produce
Panic Island,
< where you must

\ bury Monsters
and hunt for
buried Treasure...

184 Market Street, Hyde, Cheshire 0613668223

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

Available now in good computer shops, and mail
order.

_VIsA

THE DRAGON DUNGEON

DRAGON
STICKS!

DRAGON’S
TEETH

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

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

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

Annual membership, including Dragon’s
Teeth, £6 (six-month trial subscription

Top quality joysticks, for
the Dragon owner who
demands arcade action

Ultra-sensitive, but tough

and reliable, Dragon
Sticks will keep on
zapping when others fail!
£19.95 per pair

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

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

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

Send for the current “Take Inventory”

£3.25), inclusive VAT and postage. listing.

THE DRAGON DUNGEON

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

Dragon discs

Continued from page 1

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

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

an additional 64K Ram and an
RS232 interface.

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

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

says ‘die’

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

Creative Software, one of
the leading US manufacturers
of Vic20 cartridge software, is
to sell its current Vic20 range
and forthcoming Commodore
64 titles through the Reading-
based company. 3

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

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

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

Creative software

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

A NEW group has been
formed which aims to protect
the interests of those in the
microcomputer trade.

Membership of the body —
called the Society of Computer
Manufacturers, Agents and
Dealers — is open to any
company, partnership or sole
trader commercially involved
in the computer trade.

Acting secretary Nigel
Backhurst explained that the
group was set up to promote
the interests of both hardware
and software suppliers, big or
small. Members so far include
Atari, Bug-Byte, Buffer Micro
Shop, Camputers and Tandy.
Backhurst is actively cam-
paigning for other companies
to join the group.

The society will hold its first

meeting on Saturday, March 5,
at the 6th Form Centre, King
Edward VII College, Warren
Hills, Coalville, Leicestershire
(3 miles from the M1 A50
junction). The meeting will
begin at 11 am.

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

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

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

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

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

Atari sues
Philips

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

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

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

US competition
for Spectrum

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

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

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

Trojan sees
the light

FOR £10 you can now buy a
light-pen for the Dragon 32.

The unit plugs into the joy-
stick port on the computer and
is addressed from the
keyboard using normal joy-
stick commands.

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

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

“No specialised software is
required and it can be used for
X-Y plotting or data entry as

TI’s rival to
the Spectrum

TEXAS Instruments’ rival for
the ZX81 — the TI99/2 (see
Popular Computing Weekly
Vol 12, No 4).

The machine, which will sell
for between £70 and £80, has
the advantages of 4K Ram as
standard, plug-in Rom car-
tridge port and the range of
inexpensive peripherals
shown. The three add-on units
shown in the stack are (top to
bottom): HX-1000 four-colour
printer/plotter, HX-2000 Waf-
er-tape high-speed micro tape
drive unit and HX=3000 RS232
interface. The modules con-
nect to the TI99/2 via a Hex-
bus interface connector at the
rear of the machine.

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

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

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

“SPECTRUM SCRAMBLE”

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

“DO NOT PASS GO”
NOW THE 48K SPECTRUM VERSION IS READY

A COMPLETE SIMULATION of the BEST SELLING BOARD GAME, you know PARK:
LANE and all that. Up to SIX PLAYERS can compete with the MICRO doing all the
WORK. Acts as DICE THROWER, BOARD, RENT COLLECTOR, UMPIRE, BANK,
RULE BOOK, ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by
Gary Kennedy (thanks mate). GAME SAVE with winner so far report. COMPLETE with
INSTRUCTION BOOKLET. The ULTIMATE in FAMILY GAMES. Don't MONOPOLISE
'YOUR MICRO. AMAZE all your friends and family. (Can you see your GRANNY on a
MICRO?) ONLY £6.95. 16K ZX81 VERSION ALSO £6.95.

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

““AUDIO SONICS”
WINNER of WIZZ KID 82. For the SPECTRUM. A.S. writes sound effects for your own
programs. 26 PRE-SELECTED SOUND EFFECTS include TELEPHONE, POLICE
SIREN, FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and
you are presented with a display of SLIDER CONTROLS to adjust PITCH, RISE, FALL,
BRISKNESS, DECEL, ACCELL, TONE, REPEAT RATE, STUTTER and DELAY.
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Call “THE
SOUND ONE" and a program line will appear that is ready for insertion into your own
programs. Hours of EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. We
are proud to offer this at £4.99. 16K or 48K SPECTRUM.

“SPECTRUM RENUMBER DELETE”

All M/CODE RENUMBERS ALL NOT PART. “YOU WONT BUY A BETTER®

RENUMBER PROGRAM FOR THE SPECTRUM" JUST 600 BYTES. At £4.95. ALSO
ZX81 VERSION.

“HIGH NOON”
When YOU'VE SAVED the GALAXY, SCRAMBLED or whatever else you do on your
MICRO, what about a GUNFIGHT? Play the SPECTRUM or YOUR PALS. THREE
LEVELS. FULL FEATURES, CACTI, COFFINS, WAGONS, RAPID or SINGLE
SHOTS. SUPERB GRAPHICS. GOOD SOUND including DEATH MARCH. ESCAP-
ISM on TAPE for JUST £4.50. 3

“DISPLAY”
Takes over when BIN and the DEMO tape left off. How wauld you like 273 different user

defined GRAPHICS on a 16K SPECTRUM or a GRAND 336 for a 48K. All of these can

be displayed on the screen at the SAME TIME. UDGs are stored as PAGES and any
TWO PAGES may be'exchanged in memory. FILES can be LOADED FROM or
SAVED TO TAPE. LOAD into any page location. TURN a UDG V4 turn, Y2 turn, FLIP a
SHAPE over, REVERSE a SHAPE, EXPAND % of a CHARACTER into a- full
character, UP, DOWN, LEFT or RIGHT by one PIXEL. 5 SHAPE FILES are included on
TAPE. INCLUDING a 64 CHARACTERS per LINE DISPLAY. COMPLETE with DEMO
PROGRAM and INSTRUCTIONS. JUST RELEASED at £7.00. 48K or 16K SPEC-
TRUM only.

“TRaceON”
BASED on a FILM (GUESS WHICH). TRaceON is a REAL TIME ADVENTURE for
those of you who can't handle ARCADE GAMES. Your TASK is to COMPLETE a
TRILOGY of GAMES successfully. A poor PERFORMANCE will result in a RESTART
as may CHEATING. MASTER the DISKS and YOU get to ride a LIGHT BIKE and then
RUN the CORRIDORS of DEATH to reach the MASTER CONTROL. REALLY GOOD
FRUSTRATING FUN. 48K SPECTRUM £4.50 (16K coming soon.)

“MATCALC”
For BUSINESS and PROFESSIONAL use. Ideal for WHAT IF situations, CASH FLOW
FOREC STS and analysing RELATED figures. 64 character display option. FORMU-
LA may be MATHEMATICAL or LOGICAL. MENU of FUNCTIONS. SAVE and LOAD
DATA to TAPE. FULL instructions included. LITERALLY HUNDREDS of USES. BOTH
48K and 16K SPECTRUM PROGRAMS on ONE TAPE. JUST £7.00. EXCELLENT
VALUE.

“PROGRAMMERS DREAM”
A SPECTRUM TOOLKIT. Position independent and just 1450 BYTES. Facilities
RENUMBER lines or blocks any increment or start. BLOCK OR LINE MOVE including’
a RENUMBER into place if required. BLOCK OR LINE ERASE. CHANGE SELECTED,
STRINGS (NAMES OR CONTENTS). DUMP variable names and values (usable in a
loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and
CLEAN. JUST £6.95 with explicit instructions.

WORK FORCE

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

AES
ENTRE

THE LARGEST SELECTION
OF GAMES IN THE WORLD

We stock the BIG NAMES
in Computers including

ATARI 400/800
SINCLAIR zx 31
ZX SPECTRUM
VIC-64
DRAGON MICRO

and a wide range of
independent

SOFTWARE

Main Computer Branches: 22 OXFORD STREET, London W.1,
439 OXFORD STREET, London W.1.
52 WESTERN ROAD, BRIGHTON.
Also at: 184 REGENT STREET, London W.1.
254 REGENT STREET, London W.1.

s e e

FOR THE FIRST TIME
ANYWHERE IN THE WORLD!

ASTROLOGY

ON YOUR SINCLAIR ZX81 (16K)
AND SPECTRUM

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 FINGERTIPS

THE SIDEREAL TIME OF BIRTH.

THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Min-

utes, and Seconds for EQUAL HOUSE SYSTEM.
THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign,

Degrees, and Minutes for the PLACIDEAN SYSTEM.
THE SUN AND MOON POSITIONS in Sign, Degrees, Minutes
and Seconds.
ALL THE PLANETS POSITIONS in Sign, Degrees and Minutes.
THE LUNAR NODE — THE PART OF FORTUNE — THE
VERTEX, AND A HOST OF OTHER BIRTHCHART INFORMA-
TION AT THE TOUCH OF A KEY.
Cassette Il ZODIAC Il ONLY £8.00
GIVES YOU THE ASPECTS
Other programs in course of preparation include: PROGRES-
SING THE HOROSCOPE; RECTIFICATION OF THE BIRTH
TIME, etc.
Cassette Ill ZODIAC F ONLY £15.00
Combined cassettes | and Il for Spectrum 48K

STELLAR SERVICES

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

Micro software
assoclation

he proposal made in your

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

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

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

Nick Godwin

4 Hurkur Crescent
Eyemouth
Berwickshire
Scotland

Taking Issue
with a smear

ith regard to the software
library issue, please do

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

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

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

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

y A. Robinson
Monster Software Club
32 Lennox Drive
Lupset Park
Wakefield

West Yorkshire

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

Co-ordinating
action

hile applauding your

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

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

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

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

The Dragon Dungeon

PO Box 4

Ashbourne

Derbyshire DE6 1AQ

The problem with The Sale of
Goods Act 1979 was highlight-

ed by Gail Counsell in Popular _

Computing Weekly, February
3-9. While the contract of sale
may indeed be either absolute
or conditional, it does not
“‘bind third parties”. Thus the
person who buys a tape direct
from a software supplier can
be bound by the contract, but
if he subsequently sells the tape
to a third party, that person
will not be bound by the con-
tract.

Then where’s
the fault?

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

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

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

David Jackson

7 Theydon Gardens
. Rainham
Essex RM13 7TU

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

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

Dragon
lovers

he following information

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

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

Example:

1. Cload program A

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

Sample values: 30 1 42 138

3. Poke25,42:Poke26,136 rem 138-2
4. Cload program B

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

6. Poke 25,30: poke 26,1 rem original
values

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

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

Doug Dixon

15 Hawkins Way
Abingdon

Oxon OX13 6LB
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he object of this game is to guide a

magic cube through a series of inter-
connecting passages vaporising the dra-
gons sleeping in their lairs, while attaining
as low a score as possible. A

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

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

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

Dragon's Lair

A new game for the Dragon 32 by lan Mercer

Program notes

Line(s)

30to 100 Set variables

120 Print dragons

150 Goto subroutine to increase x and y

according to inkey$

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

250 to 300 Keyboard scan routine

310 to 470 Print score card

480 to 510 Subroutine to alter values of x and y

520 to 670 Print display

POPULAR COMPUTING WEEKLY



et St £

10 * DRAGONS® LAIR BY 1.D.MERCER
20 CLS

T"HOW MANY FLAYERS WILL WANT TO USE THE SAME CAVES";
0 THENFRINT"10 FLAYERS AT MAXIMUM":GOTO 30

THEN ;
"WHICH LEVEL(1~-10,10 IS HARDEST)"jL
PN=0:L=11-L

A" PRINTERND (29) +225, “:.PRIN1LRNI)(14)+417 "d" i :PRINTERN

=15 THEN130

140 GOTO:

150 ON D UB420, 480, 500,510

160 RESET (X1,Y1): IFPOINT (X, Y)=0 THENZ2S0

170 IF FOINT(X,Y)=-1 THENRESET (X, Y):FPLAY"T1505013V20; BBEBCCCCsVI1iDDDDEEEEsVIS:D
DCCEBBAA": DN=DN+1: IFDN=4 THENZ10

180 X=Xl:y=Y1l

190 FLI—W“ 7”55:\}10 D2GAM

SC+1
GOTOL160 !

SET (X, ¥, 1):D%=INk FrFORZ=1TOL:NEXTZ: IFD$="" THENL150
Ik (D‘B?“D" ) AND (Y+26). THENRESET (X,Y+1):8C=5C+10

D#)AND 3) +1
' THEND=4

HS=5 (0)
I—Uhl"l)HJl—”l
THENFHS=G (1)

Y3 IT+13" BCORED 2488 ¢

Fé=INKEYS$: [FF
RINT"HIT ANY
THEN 470

460 PRINTEZ84, "WINNER SCORED"3;HS

7 [FE$="" THEN470 ELSEZO
=X+1: RETURN
X1=X:Y1l=Yz X=X~

" THEN430
FOR A NEW GAME"

440

CLSO
FORX=QT06?
SET (X,0, 1) :SET (X, 28, 1)
NEXTX
FORY=0T027
SET(0,Y,1):SET (63,Y,1)
NEXTY
FORA=4TO24STEF4
600 R=RND (63) r' IFR<2 OR Rrb61 THENGOO
610 FORB=1TD63

O IFRND(L*10)=L ANDE>1 ANDB<&62 THENSET (B,A+3,1)
30 IFRND (L*10) =L ANDB:1 ANDE<62 THENSET (E,A+1,1)
640 SET (B,A, 1)
650 IFE=R THENRESET (8-1,A) :RESET (B, A)
660 NEXTE,A
670 RETURN

S e e e
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REVIEW

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

BM has been very successful with its PC

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

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

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

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

Boris Allan.

Gradgrind grows from

Greenock

do you prepare it?).

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

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

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

The new Personal Computer’s keyboard.
course notes. For the student, IBM claims
that the PC has several advantages: it can
provide a foundation for computer aware-
ness, as a general learning tool, and for

developing proficiency in languages such
as Basic or Pascal.

lent of the Research Machines offerings.

The equivalence of the RML 3802/480Z
and the IBM PC is more than at first would
appear, because both these machines
offer CP/M (a standard operating system)
and thus have many off-the-peg programs
available.

But the PC offers CP/M86 as well as
ordinary CP/M, plus another operating
system specially developed for the PC,
called MSDOS (from Microsoft).

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

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

POPULAR COMPUTING WEEKLY




REVIEW

LSS

1983) and an operating system manual.
Though there are many other languages
available on the PC | concentrated on
Basic because, in education, Basic is
rightly the most important language.

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

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

Once | had realised the error of my lines,
there was no further problem, apart from
my fingers’ inability to obey the spaces my
mind was sending (I have the same
problem on the Atom).

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

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

| think this is so because the PC can
easily have more than 512K Ram, without
special commands being invented. To
have a high resolution picture on the
screen requires each dot on the screen to
be stored in memory somewhere, the
larger the dots (ie the lower the resolution)
the less the memory that is required to
store information on the screen. The IBM,
with its 16 bit Intel 8088 chip, can point to
(address) far more memory than the RML,
with its 8 bit Z80 chip. The RML machines
can always be tricked into pointing to more
memory, but the whole process slows the
machine down.

The IBM's 8088 chip is not, in my
opinion, a particularly good 16 bit chip, but
it does make the ability to use large
amounts of Ram so much easier than 8 bit
chips. The IBM is, generally speaking, not
much faster than good 8 bit microcompu-
ters, but memory space is becoming more
important.

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

Monochrome display unit and printer.

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

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

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

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

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

Monochrome display, main processor unit, and keyboard.
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SHARK ATTACK
For unexpanded Vic20

You are in shark-infested waters after being
thrown overboard from a pirate ship. Your
only protection being an atomic net which you
trail behind you, trying to cover all the visible
ocean and ensnare the sharks at the same
time. Beware of stopping or covering your
tracks for too long, if you do, then the sharks
will escape and come after you. Watch out for
the ever increasing deadly octopuses (some-
times the sharks will eat part or all of one!)

MOONS OF JUPITER
For expanded Vic20, 3K, 8K or 16K

You are the Commander of a fleet of des-
troyers looking on from the safety of a mother
ship, you send in one destroyer at a time to
blast a passage through the MOONS OF
JUPITER. Your destroyers have to dodge,
and blast the UFOs . . . Watch out for the
Gologs they can smash your destroyers, but
you cannot harm them.

A Machine Code
Arcade Quality Game
SEA INVASION
Unexpanded Vic20

Fight off the attacking sea creatures for as
long as you can. Shoot the whale for a
surprise score, watch out for the crabs,
starfish and octopuses

MARTIAN RAIDER
For unexpanded Vic20
Skim as close as you dare to the surface of
the planet, devastating the Martian cities,
destroying ammunition dumps (gaining more
time), shooting down the ground-to-air mis-
siles.

SPECIAL OFFER . . .
C4 COMPUTER CASSETTES
£2.50 for 10; £20 for 100
Available post free from the above address
only

ROmIE SOFTLARE

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

ROMIK PROMISE
A MINIMUM OF

ONE NEW GAME
EVERY MONTH

MULTISOUND SYNTHESIZER

For the unexpanded Vic20
The Vic Multisound Synthesizer is very flexi-
ble and can be played in more ways than can
ever be explained here, to create music and
special effects. For example, create any tune,
up to 255 notes (after following appropriate
instructions), then press “F1" or “‘F3", then
ke

then “7" — now play a melody,
or experiment. Have fun!

MIND TWISTERS
For unexpanded Vic20
Four games to stretch your brain
Blackjack, Decipher, Four Thought and Teas-
er are our computerised versions of very
popular home games and will test your
mental agility and skill for many a long hour.
SPACE ATTACK
For the unexpanded Vic20
Space Attack is a game of skill. You as the
pilot of an intergalactic battleship have to fight
your way through wave after wave of various
alien spaceships.
ALL PROGRAMS ARE £9.99

Machine Code Arcade Quality Game
STRATEGIC COMMAND
Our first game for the Dragon
A strategy game for two players. Will keep
you active for many hours. Air, sea and land

battles!
ALL PROGRAMS ARE £9.99

OUR GAMES ARE AVAILABLE FROM ALL
G0OD HOME COMPUTER STORES

SPECTRUM
SOFTWARE

1Q TEST £5.75

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

THE JOKER.........c...cia i £5.75

Hundreds of rib tickling puns and jokes coupled

with mind blowing graphics. Great for parties!!
Trade enquiries welcome: Orders despatched by return

PRICES INCLUDE POST & VAT. ALL PROGS 16 OR 48K.

PHONE
(0933) 650073

DEPT 1

62 HIGH STREET
IRTHLINGBOROUGH
NORTHANTS NN9 5TN

Tango Foxtrot 01

Using your skill, locate the airstrip Wi

e radar
scanner, fly your aircraft through hazardous
crosswinds and air pockets to land safely. Watch your
fuel; watch your artificial horizon; be sure you are
level on final approach. Full colour, hi-res graphics,
3D and sound.

Please suppl:
8 pply

Fruit \

Compulsive, addictive, fruit machine. Using your skill
with the holds, turn your £5 stake into £10 and beat
the system. Hi-res graphics and sound.

£4.95inc p&p

|

comprehensive edit facilities, menu and cursor driven

_£25.00nc.p&p

| QUARK DATA P.0.BOX 61, Swindon, Wilts. Tel. (0793) 40661. |

Cheque for total amount enclosed
1 Name s v = s e L
1 Address

12
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'OPEN FORUM

published.

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

Outlander

on Spectrum

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

If the game is found to be too easy (or
too difficult) the fuel could be altered as
required. Sometimes, on the first go, the
ship blows itself up. Just run it again and it
will continue to work.

Program notes
Lines
210 to 270 Set up the first sheet.

700 Are the main loop.

410 to 430 Detect whether the ship has hit any-
thing by using the ATTR command.

550 to 570 Detect whatthe bomb has hit.

600 and 610 Move the ship.

1000 to 1150 Are the crash routines for the ship.

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

2500 to 2620 Include the landing and score lines
which decide whether to go to another
sheet or stop the game.

3000 to 3030 Are the lines for the end of the game.

5000 to 5700 Set up the screen for the second
sheet and include the instructions.

6000 to 6500 Are the instructions for whole game.

8000 to 8250 Are the loops to define the characters.

EEREEEEERREREXEETEEIREL
© Laurengasn rnim
1

*§**t§*§ FEFFEFFEX

=0
BORDER @: CLS %
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GO SUB Toee
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a
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)

290
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NT A
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FEFFEEFERIIEFIFRFFRNFRSF
SHIP COLLISIONS
REM x5 XS XX XX FXSXXFXFEE

FOR ¢=1 TO 20

PLOT INK 2; (4x8+4)
EEP @. BBS,B S: DPRAW

‘JJ . (RND #5@) -x

NEXT

GO _TO 30ee

PRINT AT X.4:

FOR b=10@@ TO_1@ STEP

BEEP ©0.005.b-/S0Q

NEXT b
PRINT AT x.4.
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NEXT t
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GO TO 150
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REM $#¥f#¥¥f¥F¥¥XXXFFFXF553
BORDER _7: PAPER s

@.9; INUERSE 1;" O

2,@; "USING THE KEY

2 amxn
0 Me WS ~w0LO MO .
DO COWACIIE QO «
b L
“0=wand
T

LT oD
ONATTCM M wC Zoon

,v
MOINITGE_ Te<H: »
Crnwm

e i
WEOWE A

PRINT AT 21,4; "PRES

START"

& IF INKEYS$

&S00 GO TO 1S@

BDBE’ »REM
@21 REM

ANY KE
THEN GO TO 648

B e

JE@T AZET ABRT 128 AT
4,6@,126 255,126,
22,0,3,64,1448 .
195,168

183,185

@,2@,8,8,8,8

13

Outlander
by Laurence Herniman
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OPEN FORUM

Boa-constructor
on BBC Micro

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

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

The program is quite well structured,
having a main loop (lines 220-290) calling
all the necessary procedures. As it stands
the program will run on a model B. For use
on a model A make the following changes:
Line 80,32200 to 15426
Line 610,31788 to 15404
Line 630, 31788 to 15404

The procedures are:

PROCINST . . . prints instructions.

PROCSCR ... sets array values and prints screen
boundaries.

PROCEX . . . prints Xs and obstacles.

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

PROCDRA . . . prints snake's head.

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

2 PROCTsT
0 CLS
40 DIM A%(10051)3STA=55A%=1
S0 G070 190
T0 5
BOLET AZ(BZ,I) 32200
ONEXT KX

39
8 PRIN¥TAB(BZ:1)CHR$(2
20 PR%#TE?B(DZ;ZB)CHRS(

7))
235)

nr-»—o-

FOR LAY=0-T0 2
PRINTTAB(O;LAZ)CHR$(25
SEINTTAB(391LAZ)CHR$(2

}
55)

0oy
560 TNZ-(SCL7/(STZ*3))
270 SOUND 1,- 15!(J0/(STI))11
280 FOR TLZ 1 7O TNXINEX

290 UNTIL 7 A%(0s1)<:32 OR
300 IF S§Tx —40 THEN PROCSCREE
310 IF 7 A%(0s1)=88 THEN

320 PRINTTAB(IO,IO)"CRASH"
330 SCOX=5CO%+STZ

350 INPUTTAR( 1
360 IF ANS$="Y"T

380 GOTO 350

390 END

4OODEF PROCIRA
410 7 AZ(O;I)—??
420 ENDPROC

430BEF PROCﬂUOU

440FOR BX=STX% T0 1 STEP-1
ASOLET AX(EYs1)=AX(BZ-1+1)
A60NEXT R
A70LS=INKEY$( 1)
480 IF L$="7"T

500 IF
510 IF L$‘"@"THEN SuX

11,0

§§0LET AZ(O:l) A% 091 M SAL

540LET A% 0s1 )=A%( 051 M5U%
ENDPROC

§60DEF PROCUNDRA
a70 7 AX(STXs1)=32
S80ENDPR UC

990 Ki=A¥{1s1)

600DEF PROCEX

610 LET ACCX=RND(880)+31788
620 IF
625 FOR L=
630 LET UCCZ RNB(980)+317 8

69
+SUX=015C0%=0 ;0

340 PRINTTAR( 10512)"YOU HAVE SCOREL *;SCOX
0;&3)"&30THER GAME" s ANSS

370 IF ANS$="N"THEN MODE 7IEND

HEN SA%=-118U%=0
490 IF L$="X"THEN SA%=+115U%=0
L$="5"THEN SUX=140$5A%=0
=-40SAL=0

7ACC 1—3" THEN PACCX=88 ELSE 610
T0 OBX

670ENDPROC

680 DEF PROCSCREEN ¥
SCDZ;SCOZ+STZ+100

oK

~
>
SO
—f
%

760 DEF PROC
770 PRINTTAB(
CDN TRUC

780 PRINTTABK
CT

TAB(
NAKE "
T TAE(

rTAB(
1AB

TAE(
INTTABC

880 PRINT)}(’AB( §115)"YOU SCORE 2 POINTS FOR
- 890 Fﬁ?mm (5,16)"AND A 100 FOINT BONUS
e R SCREEN" : e
SNsRR10 220, 900 INPUTTAB( 10723)"SKILL LEVEL 1 O 2
CEXIGOTO 22 SCLX$IF SCLAC1 Ok SCLY>2 THEN 900

910 IF SCLZ—I THEN SCLX%=10000 OB

OBX=2
920 PRINTTAB(IO; 24 )CHR$( 136 )"HIT A KEY
T0 START" INN=GET

930 ENDPROC

ROCEX
IME=QIREPEAT IUNTIL TIME=300
ENDPRDC

TAB( 1047

101 JCHR$( 132 )5CHR$( 141 )" BOA-
?073)CHR$(13")1CHR$(141)"BOA-
18;4)"Y0U MUST DRIVE YOUR
1016)"AR0UNH THE SCREEN"
"YOURFCUNTROLS ARE"

10;11)“
B(10412)"

10113)"YDU MUST EAT THE X’8"
10514)"AND AVOIL THE "5CHR$

=1 ELSE

Boa-constructor
by Daniel Webb

Reverse
on Dragon

Reverse

The game of Reverse is very competitive
but easy to master. The idea of it is to trap
the opponent's pleces between two of your
own and thus gain pieces.

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

Program notes

10to 80 Set up the board in array A and place the
first four pieces in the middle of the board.
90 to 290 Work out the best move for the computer.
300 to 370 Enter players’ moves and check them.

640 IF 7UCCX= 32 THEN 7UCCX=255 ELSE 430 380 to 530 Print board and scores.
45 NEXT 540 to 620 Check for pieces trapped by last move.
50 STX=STi42 63010 650 Print winner of game.
660PRINTTAB(10123)"SCORE'"‘SCOh+STA
To page 15
14 POPULAR COMPUTING WEEKLY
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OPEN FORUM

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

1f CLS: PRINT @ 11, "REVERSE"

2f DIM A (1¢,1¢): FORB=1 TO 1@:FORC=1TO 1f

3@ SOUND C+8,1

4g IF B&21 AND C&?1 AND B<?1g AND C<71f THEN
A(B,C) = ASC (".")

5@ NEXT C,B:P=f:R=ff

6@ A(5,5)=ASC ("x"):(AC6,6)=ASC("x"): A(6,5)
=AsC("0"):A(5,6)= ASC ("0")

7§ INPUT "DO YOU WANT TO GO FIRST"; Qf

8¢ CLS: GOSUB 38¢

9¢ PRINT @ 11, "REVERSE"

1¢¢- IF ASC (Q)<?ASC ("N") THEN 3gg

11§ PRINT @ 336, "MY MOVE"

124 S=ASC ("0"): T = ASC("X"): H=g

13¢ FOR A = 2 TO 9: FOR B=2 TO 9

14f IF A(A,B)STASC (".") THEN 26§

15¢ Q=§: FOR C=-1TOl: FOR D=-1TOl:

178 K=K+1:F=F+C:G=G+D: GOTO 16¢
180 IF A(F+C,G+D)OT THEN 28
19¢ Q=0+K

2@@ NEXT D,C

21f IF F=2 OR F=9 OR G=2 OR G=0 THEN Q=0*2
22ff IF F=30R F=8 OR G=3 OR G=8 THEN Q = Q/2

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

THEN Q = Q/2

24¢ IF Q<H OR Q=g OR (RND(10)>3 AND Q=H)
25f H=0: M=A: N=B

26@ NEXT B,A

27¢ IF H=f AND R=fl THEN 63

26¢ IF H=§ THEN 3¢

29¢ GOSUB 540: GOSUB 380

3@¢ PRINT @336, "YOUR GO"

31¢ PRINT @ 384

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

34f IF RC11 OR RYBB THEN 33f

35¢ M=INT(R/1f) +1:N=RT10 * INT (R/10)+1
36f GOSUB 54ff

37¢ GOSUB 38f: GOTO 117

38¢ PRINT @32: SOUND 4, RND (5)

399 C=ff:H=ff
40F PRINT " 12345678 "

41¢ FOR B=2 TO 9, PRINT B-1;

42¢ FOR D=2 T0.9

43¢ IF A(B,D)=ASC("X") THEN PRINT "X";
448 IF A(B,D)=ASC ("O") THEN PRINT "g";
45¢ IF A(B,D)=ASC (".") THEN PRINT ".";

46 IF A(B,D)=ASC ("X") THEN C=C+l

47¢ 1F A(B,D)=ASC ("0") THEN H=H+1

48¢ NEXT D

49¢ PRINT; B-1

S@@ NEXT B

51 PRINT " 12345678"

52 PRINT: PRINT:PRINT "L HAVE ";C; "  YOU
HAVE ";H

53¢ RETURN

54¢ FOR C=-1T01

55¢ FOR D=1 T0 ]
S6f F=M:G=N

S78 IF A (F+C,G+D)4?S THEN 598

58 F=F4C:G=G+D: GOTO 57¢

S9¢ IF A(F+C,G+D)LOT THEN 62¢

SPP A(F,G)=T: IF M=F AND N=G THEN 62§
61f F=F-C:G=G-D: GOTO 6@F

62f NEXT D,C: RETURN

63¢ Gosue 38f

64f IF C?H THEN PRINT"I WON, ";C;"=";H
65¢ IF HIC THEN PRINT "YOU WON,";H;"-";C

Reverse
by Michael Homewood

Horizontal Graphs

on Vie-R0
This program requires a Vic printer. It asks
you how many items of data you want to
input and then the title of the graph, then
you type in the data with separate titles for

each column. When you have finished it
prints out a graph on the printer.

Program notes
Lines

21to 70 Input all the data.
100 to 150 Work out the scale.
200 to 260 Print out the graph.

4 REM s oinohn
5 REM ® ALAN BLACKHAM’S #
6 REM %HORIZONTAL GRAPHSH
7 REM ¥  (@81/10/82) L]
8 REM seokmsoiioiomiomonionio
10 POKE36879.8

22 INPUT N$
24 NaVAL(NS$)

0TO 20
27 DIM NCND, T$CN)

29 INPUT G$

30 REM #% INPUT DATR sk

40 FORI=1TO N

45 PRINT"TITLE FOR COLUMN ";1
46 INPUT T$(ID

THAN 11 CHARICTARS.":GOTO 45
5@ PRINT"NENTER ITEM ";1
52 INPUT N$
55 NCI>=YAL(NS)

70 NEXT 1

110 FORI=1TO N

120 IF NCID> N1 THEN NisNCI)
130 NEXT 1

130 SC=N1/355

20 REM WKINPUT NUMBER OF ITEMS OF DATR#M
21 PRINT"TINHOW MANY ITEMS OF DATA"

25 IFNC1ORNDSOTHENPRINT"MMINVALID INPUT!":GOTO 20
26 éF INTCNICONTHENPRINT"MMUHOLE NUMBERS PLERSE,":

160 REM W% WORK OUT THE SCALE %ok

200 REM % DRAW THE GRAPH %
202 OPEN1,4:CMD1:REM PRINTER

215 T=LEN(G$)>/2

216 PRINTTRB(40-T),;0¢
217 PRINTTRB(40-T);

218 FOR 11=1TOT#2

219 PRINT"™"; :NEXT:PRINT

220 FORI=1TO N

225 PRINT T$(I);TRBC11);
230 FOR 1I=1TO NCI)/SC
240 PRINT"0"; :NEXT IT:PRINT" ";NCI)

250 NEXT I

28 PRINT"METHE TITLE OF THE GRAPH"

RERDY.

255 REM % SWITCH OF PRINTER %
260 PRINT#1:CLOSE1

Horizontal Graphs
by Alan Blackham

47 IFLENCT$CI))>10THEN PRINT"NPLEASE USE LESS

60 IFNCI)COTHEN PRINT"MINVALID INPUT":GOTO 50

Flashy Cls
on ZX81

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

1.'he routine is called by using Print at usr
16514,0: the reason for this is because
after the machine code has been run the

17-23 FEBRUARY 1983
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graphics...
From only

£1251

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

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

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

Professional power-
personal computer price!

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

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate datafiles.

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

Yet the price of the Spectrum 16K
isan amazing £125! Even the popular
48K version costs only £175!

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

16

BLUE

RED
EDIT CAPS LOCK

io &
N

\\\

LN

Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptorand all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

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

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

MAGENTA

. . <
EXP
NN
AN AN
| A 5&‘& AR
\ —
? 7 3

"BEEP

Sinclair ZX Spectr

16K or 48K RAM...
full-size moving-
key keyboard...
colour and sound...
high-resolution

GREEN
INV. VI
=

VERIFY MERGE i

-

LusT

L PRINT

N

Key features of the
Sinclair ZX Spectrum

@ Full colour-8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

@ Sound-BEEP command with variable
pitch and duration.

® Massive RAM-16K or 48K.

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

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

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

@ Teletext-compatible —user software
can generate 40 characters perline
orother settings.

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

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

POPULAR COMPUTING WEEKLY
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ZX Spectrum software on
cassettes —available now

The Spectrum software library is
growing every day. Subjects include
games, education, and business/
household management. Flight
Simulation...Chess...Planetoids. ..
History...Inventions.. VU-CALC...VU-3D
...ClubRecord Controller...there is
something for everyone. And they all
make full use of the Spectrum’s colour,
sound, and graphics capabilities. You'll
receive a detailed catalogue with your
Spectrum.

ZX Expansion Module

This module incorporates the three
functions of Microdrive controller, local
area network, and RS232 interface.
Connectit to your Spectrum and you can
control up to eight Microdrives,
communicate with other computers, and
drive a wide range of printers.

The potential is enormous, and the
module will be available in the early part
0f1983 for around £30.

Sincl=ir-
Sinclair Research Ltd, Stanhope Road,
Camberley, Surrey GU15 3PS.

Tel: Camberley (0276) 685311.

17-23 FEBRUARY 1983

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASClI character set-including lower-case
characters and high-resolution graphics.

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

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

The ZX Microdrive -
coming soon

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

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

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

Aremarkable breakthrough ata
remarkable price. The Microdrives will be
availabie in the early part 0f 1983 for
around £50.

How to order your ZX Spectrum

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

Barclaycard or Trustcard.

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

I——T—o: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. Order—|
, Qty Item Code ItemPrice Total |
| Sinclair ZX Spectrum -16K RAM version 100 125.00 l
| Sinclair ZX Spectrum-48K RAMversion 101 175.00 |
l Sinclair ZX Printer 27 59.95 |
Printer paper (pack of 5 rolls) 16 11.95
l Postage and packing: orders under £100 28 295 l
I orders over £100 29 4.95 I
Total £
I Please tickif you require a VAT receipt[- | |
I *Iencloseacheque/postalorderpayabletoSincIairResearchLtdfor£‘ﬁ ,
*Please charge to my Access/Barclaycard/Trustcard account no. I
*Pleasgdelete/complete e | [ | s el
as applicable I
I |Signature e ,
PLEASE PRINT |
l (Name:Mr/Mrs/Miss | | | | | Ll e e dedealdtgal SEos S daiie o l
| |Address bl Lol e (B (e 2 o o) o R e
Iu_l_l_Ll e e e e T | B R J,
|IJ|\II!?\J1\\JJ1\\JJJ!!JPOCQM!'

FREEPOST-no stamp needed. Prices applytoUKonly. Export prices on application. ,
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'OPEN FORUM

before so this resets it back to 0,0.

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

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

Print position will still be the same as -

1 REM 24 zeros
10 LET A$=""
20 FOR 6514 TO 16537
30 IF A$=""THEN INPUT A$
40 POKE X,16+CODE A$+CODE A$(2)—476
50 LET A$=A$(3TO )

60 NEXT X

Hex code Mnemonic
3E 00 LD A0

16 3F LD D,63d
2A0C 40 LD HL,(16396)
06 18 LD B,24d

15 DEC D

0E 20 LD C,32d

23 INC HL

72 LD (HL),D
oD DECC
20 FB JRNZ-5
23 INC HL
10 F6 DJNZ-10
BA cPD

20 ED JRNZ-19
c9 RET
Flashy Cls

by Mike Dipol

Alien Attack
on Vic-20
Yes, here is another space type game.
The game, designed to run on a Vic plus
3K, is based on the time-honoured prac-
tice of alien destruction. This game has,
however, the dubious honour of being
easy to start with and absurdly difficult at

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

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

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

the end. destroyed.

score is 41 aliens, how about you?

POKES1 ,255 :POKES2, 19 :POKESS , 255 :POKES
6,19:CLR
DATR@,0.8,8,8.8,8.8
DATR24 .24 .24 .24 .24 ,68,.60,68
DATRA.8.0,16.16,16,16,18
DATR9,11,15,15,31,63,0,.a
DATA144,208,240,240,248,252,0.0
DATA126,255,255,255,255,153,24,0
DATARG.,0.8.0,.24,24 .24 .24
DATA24 .24 ,24 .24 ,24 ;24,560,608
DATA24.,25,31,31,31.24,24,24
DATAR126,.255,255,255,255,60.,.24 .24
12 DRATAZ4,152,248,248,248,24,24 .24
13 DATARB.8,24,12€6,255,255,66,0
14 DATRA,24,24,24,24,24,0,08
15 DATARG.12,28.60.56,48.0.,@
16 DATAR1,144,4,80,2,.88.0,33
17 DATAA.Q,76,16,72,42,130,.64
18 DATA128,2,64,8,08,64,.4,0
19 DATAR20@,122,0,8,80,2,.97.,08
20 DATAZ24,24,24,24,24,24,24,24
21 DATA@.8,0,.8,0.a.8.8
22 DATARQ,0,8.8.24.24 .24 .24
23 FORI=ATOS12
24 POKES12@+] ,PEEK{32768+1) :NEKTI
25 FORI=ATO167
26 READK :POKESE32+1, K ::NEXTI
27 POKER&863,253:POKE3687V2,118@
28 DATARA,0,0,24,.24,24,24
25 S$="_»|ERH"
3@ PRINT"O" =" ALIEM RTTRCK" :P$="
Seinlnlnaln) : GOSLIBRS
21 M$=" WRITTEN FOR
: nIalw]" : GOSUBSS
BY R.E.UWEBB" :P$="
IelnIaleinlel]" : GOSUIBSS
33 ME=" INSTRUCTIONS?" :P$="" si=(y[aIn]aIn]e]el
[eIalu]nInIe]n]" s GOSUBSS
34 GETA#$:IFA$=""THEHN34
35 IFA%="'Y"THEN34

WHNOASWN =

-
(<]

wIiC-28" :P$="

26 TIs="aoaoaa"

37 DD=1:35=7680 :0F=3G72a :5C=a
38 SP=SS:PRINT"O"

39 POKESP.,32

4@ SP=SP+DD

41 IFSP=V&8BTHENDD=1

42 IFSP=77@1THENDD=-1

43 DE=3@8-SC#S : IFDE<ATHENDE=2

44

b3
S2
S3
5S4
S5
Se
=Td
S8
S9
sa
&1

6z
&3

&4
&5

&6

T o
o =~

= T
o

e R IR I L I A A

718
7
T
7
7
s
i
a
a

IFTIZDEANDFL=THENS3
POKESP , 7S :POKESP+0F . 1
FORKK=SP+22TOSP+2265TEP22

IFPEEK £ XX =6S0RPEEK (XX )=71THEN71
NEXT

GETA%
IFA$="+«"ANDSP<{>7E8BANDSP 7781 THENDD
=-D0:GATO32

IFA$=" "ANDFL=@THENFL=1:Q9=5SP :BP=03+22
IFFL=ATHEN32

POKEBP ,32

BP=BP+22

IFPEEK{BP){>32THENE2
POKEBP , 76 :POKEBP+0F . 1
IFBP<(R9+462 ) THEN3S
POKEBP ,32 :FL=0:G0T082

S$="—o| BRAEA-""

IFRND1><. 3THENS$="| | —ZRENI |- "
POKEBP , 32 :PRINT " S{s]aIals[als]e]) [nIn]a]nIn]n]
[l TABCRNOC 1 D #2005F:T1

aEaEEE" :GOTO4
IFPEEK (BP ) C>6SANDPEEK {BP » <>7 1 THENG7
POKEBP , 73 :POKEBP—1 , 73 :POKEEP+1,8@:
POKEBP+21,21 :POKERP+22, 32 :POKEE+23, 78
FORLL=1T02@ :NEXT

POKERP , 32 :POKEBP-1,32 :POKERP+1 ,32
POKEBP+21,32 :POKERP+22 , 32 :POKEEP+23, 32
FL=0:5C=5C+1 :60T082

IFPEEK(BP ) <>66ANDPEEK {BP ) <>7@RANDPEEK {BP >
<>E4RNDPEEK (BP ) <384 THEM7@

IFRMO 1)<, STHENPOKEBP-22 , 78 tFL=0:

GOTOS2

POKEEP . 73 :POKEBP+22, 79 :FL=8 :GOTOS2
POKERF., 32 :FORI I=1T0O2@ :NEXT :POKERP ,
RHOC15%4+78 :FORI I=1T0OS@ :HEXT :FL=8 :GOTUS

FORPP=X<TOSP+22STEFP-22
POKEFF POKEPP+0F . 1 :NEXT
POKESP , ¢

FORFPP= 2TOSP+225TEP—
POKEPF HEXT

PRINT"saamEy' Ol DESTROYED! $SC

SPHEE

FOR MORE"

IFAg="
EHD
DE=3@8-SC#S : IFOECBTHENDE=1
FORI=1TOINTTI/DE>
S5="—2 | SARNI-

"THEMPOKE 192 .8 :FL=@ :GOTO3E
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“OPEN FORUM

35 IFRMDCL THEY WILL SHOOT ATYOU IF THEY GET THE
PRINT " Sinlala]a[aTels Mg TRE CHANCE. "
CRNDC1)#20) 5% 183 PRINT"MTHEY MEYER MISS...."
S7 HEXT :TI$="00aeaa" 184 PRINT"ER HIT ON THE CEMTRE OF THE
28 ALIEN DESTROYS IT..."
a5 FORD=1TOLEN? M$ > 185 PRINT"WA HIT TO EITHER SIDE OF AN
e M, 00 +5E ALIEN MIGHT GET THROUGH THE
31 :FORDE=1TOS@ sHEXT PROTECT IYESH IELOS"
';-: Eﬁiﬁié'f& -‘biélgll.:l;:iTDgla.-:l'E"!TtME' 166 PRIMT"EFND HIT THE RLIEN BUT THE
TE g hoienddaldiidasnil b sl ALIEN WILL STILL BE LETHAL"
L 94 PRINT"INVOU PILOT A SPACE-SHIP......" 187 PRINT"MEPRESS SPACE FOR MORE"
| 35 PRIMT"MIT MOVES COMSTAMTLY  ACROSS le3 GETI$:IFI$=""THEN1@3
‘ THE. TOP-0F “THE Soncanh 165 PRINT"DA BOME HITING THE SHIELDS
1 6 PRINT"MTHE “«° KEY CHANGES  THE t:;l['[ JEXPLODE  LEAYING DEBRIS WHICH
e [=3 " g
1 b E;?E;T$EIQSSTHE4THEP_| o 118 PRINT" DETOMATE BOMES  FALLING ON
- 98 PRIMT" e THESSONES . FRTH: s i
’ 33 PRINT"SMOYE UP THE SCREEM.  PRESS iié ggi?l_ﬁ’;:i*;;;ﬂffzm STRRY
THE SPACE BAR TOROME THEM. " Tl
180 PRINT"MMPRESS SPACE FOR MORE"
181 GETI$:IFI$=""THEN1&1 Alien Attack
182 PRIMT"IMHEN THEY GET HEAR THETOF by Alan Webb

Ruler

on Spectrum

In this program for the 16K ZX Spectrum,
you attempt to rule a small country. Each
year you will be asked to make several
decisions which will influence your coun-
try's economy. The idea of the game is to
build up as large a fortune as possible
while remaining popular. After nine years
in office (if you get there), there will be an
election. You may stand in it if your score
permits it. There are full instructions in the
program.
The game includes no graphics and can,
if played skilfully, go on a long time.
Decisions to be made each year:
The.amount: of land to buy and to sell,

of corn to buy, sell and sow (the corn

not used is fed to the people).
The number of people: to work in the

fields

to work on the dyke (this determines

the amount of corn destroyed by

floods).

to guard the fields (preventing thefts)

and

to recruit in the army.
All the figures concerning the division of
the population are put back to zero each
year. The taxes which may, in'later stages
of the game, exceed ten but are, at the
beginning, low to avoid revolutions. You
have to decide whether to invade or
whether to leave the country (if you do, you
will be given your score).
Two things that are not included in the
instructions are: if your popularity falls
below 30 percent, there is a risk of having
a revolution and if the density is higher
than 300 people per acre, your harvest will
be reduced. (You start with a population of
7,500 living on 200 acres — that is, a
density of 37.)
Most of the things in this game depend
entirely on your decisions but a few have
an element of luck. These include the
harvest, the war results and the election

results.
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Piers Ludlow
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REQUIRED
BY COMPUTERS OF WIGMORE STREET
New Home/Business Computer
Centre opening shortly in
WEST END
Must be familiar with current
computers eg, Sinclair, Sharp,
Atari etc
Previous Sales experience useful
Up to £6,000 for suitable applicant
Contact Michael Litvin on 486 0373

COMPUTER ENTHUSIAST

Quality Software from BRIDGE SOFTWARE
LYNCHMOB

for ZX Spt

EPHEMERIS

printed out on ZX Printer. A triumph of programming skill!
All inclusive prices. Sent promptly by 1st class mail.
Full money-back guarantee. Send s.a.e. for further details.

for ZX81 with 16K RAM £4.95
(16K

Hangman was never like this! A competitive game of skill and strategy for 2to 6
players. To make things fair, the computer picks turns. If you're the lucky one,
you type in a word or phrase. Then the other players guess letters. And look out if
they guess wrong, because then the lynching begins! Great fun! Educational too!

for ZX81 with 16K RAM £6.90
for ZX (16K/48K) £7.90
in An observer's guide to the universe

For y

(1975-2000). Tell EPHEMERIS your position, the date and time EPHEMERIS will
tell you the position of the sun, moon and planets in the sky above you plus a
whole lot more astronomical information e.g. LST, phase, rise and set times etc.
(rise and set times only in ZX81 and 48K Spectrum versions). Results may be

Dept. Pop, BRIDGE SOFTWARE, 36 Fernwood,
Marple Bridge, STOCKPORT, Ches. SK6 5BE

ok
g PT.’JF %Zb

YIIIIISIIISSS SIS II SIS
_ChameleonComyputer
@@@m@

W 7 ;
e Seawolf —  All action Supergame
U periscope, find the convoy in your vicinity, sink what
you can, but the destroyer patrol knows you're there, so
dive deep and use your instruments and sonar to escape.

- For Spectrum only - ¢ 9.50

Atari and Spectrum 16k

ADVENTURE GAMES : £9.50 each
TOWER OF BRASHT : Release your companion from
the terrible Kharrs, a role playing game, 1-7 players.

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

WIZZARD OF SHAM : The wizzard of the temple must
be found, if you wanttoliveon ......cceieeciecnnas
WAR GAMES ) £9.50 each

KING ARTHUR : 6th Century England, become Arthur
and plan your strategy to overcome marauding Saxons.

BATTLE OF THE BULGE : Ardennes, 1944 . The
famous ""Von Rund stedt" offensive ..............
CHILDRENS GAMES : £ 4.50 each

PETER RABBIT SERIES :
Peter Rabbit and the Magic carrot

™Y

Please add S0p P&P for each order
LYNTONIA HOUSE 7-9 PRAED ST.LONDON W2
Telephone 01 402-7270. lelex 8953471
SIS SIS LSS SIS IS S

iR

N

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

ALL PROGRAMS INCLUDED IN
OUR LIBRARY WITH THE

Library service for the Dragon

Send membership fee for:
Membership Card, Regular Dragon

SAE for details

DRAGON 32

SOFTWARE LIBRARY

MANUFACTURER’S PERMISSION!

We aim to be the biggest and best Software

Fact Sheet, Software List and Order Form

MICROCARE

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

JOYSTICKS FOR DRAGON 32. Analogue
Type with fire button, attractively styled for
maximum reliability and ease of use — £7
plus 50p p&p each.

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

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

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

MASTER PLUG. Compact 4-way multi-plug
complete with mains plug and 4 extension
plugs. Good value at £9.50 + £1 p&p.
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| PROGRAMMING
Ti ck et EYEMOUTH c::::::r-; PROMOT IONS

“NO HASSLES IN HURKUR"

] A FARCE
BY NICHOLAS NOBODY
m a c I e AT THE COMMUNITY CENTRE
* * *
Nick Godwin presents a SUNPAY STH DECEMBER 7.30 PM
program for ISSU/ng EYEMOUTH COMMUNITY PROMOT
| computerised tickets. PRESENTS
"NO HASSLES IN HURKUR" *
One practical use to which the ZX81 with A FARCE

printer attached can be put may be of
interest to organisers of local events. This
is the computerised ticket machine.

BY NICHOLAS NOBODY
AT THE COMMUNITY CENTRE

* * L 4

The program listed here is for a very SUNDAY STH DECEMBER
simple general purpose ticket, and illus- 2
trates the principle. More complex and S S e T S T TS
versatile programs can fairly easily be CORRUTER PAIR
adapted from it to suit individual needs (for 2STH TO 27TH NOUEMBER
example, the inclusion of a half-price TOUN HALL, DUNS
facility for children, etc). Lseite Sne

The first part of the program sets up the S B
ticket. Enter the number of lines of text Ri e e i e widi el
required in the main body of the ticket. e N | T S
Each line is centred when the ticket is COMPUTER FAIR
printed, so all it needs is for each line of 25TH TO 27TH NOUEMBER

text to be entered, one by one. TOUN HALL, DUNS

COMPUTER FAIR
25TH TO 27TH NOUVEMBER
TOUN HALL, DUNS

3 25 PENCE

i

1e
@
2
3
4.
S
&
2
8
9
D
1
21
3
4
S
=]
¥4
&
¥l
!
1
2

PRINT "TICKET MACHINE";RT 2
"TI;I;LE = HOU MANY LINES?"

IN L

DIM A% (L,32)

CcLS

FOR J=1 TO L

PRINT AT 21,0; "LINE “;J

INPUT X&
ET X=INT ((32-LEN X$)),2+1
LET A%iJd,.X TO ) =
PRINT AT 2xJ-2,0;A$(J)
NEXT o
PRINT AT 21,0; "DATE? ™
DIM Ds(32)
INPUT D
D8

°
PRINT AT 21,6; “TIME?"

LET D$(32-LEN Xs TO ) =X$
PRINT AT 2%J,0;D$

PRINT AT 21,0; "PRICE?"
INPUT P

LET P%=("€ " AND P>=1) +STR$

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

Finally, enter the price, in pounds. If the
amount is less than one, then the ticket will

R

9 § % 3@ IF LEN P$>2 THEN IF P$ (LEN
display the price in pence (eg, for the P Eed Ir pe iEN & ThEn St e=ps
“‘Community Promotions” example, | en- {SSBOTE Pa Iyl THEN LEE baiea
tered 1.25, and for the ?orders Computer EDoLET Paibgets BENCE e
Group” | entered 0.25; both events are 1370 PRINT AT 2:J+2,31-LEN Ps; ;P
entirely imaginary, by the way). s ea

After this, the computer displays the 338 PROSE 9L,B31.0: "oK7
cue: “OK?”, and you should check the 228 T ENKEYIZ+B% Then RUN
display on the screen to make sure all is as $88 LET =2 .
you want it to appear on the tickets. If not, 43¢ BAGEEL §T,°1-0 "RERD
press “N” and Run again, otherwise any steieriteiseny, Aus

.| other key is interpreted as Yes. From then i3 PRINT ARSI
on every key depression will Lprint a ticket. 228 REXY
The tickets are numbered (if you want to 832 BRINT AiC13%;8e * *"
start at 100, change line 410). 258 PEINL

Stop the program by pressing Break. 288 &

Print T will then display the total value of 838 O

tickets sold, so you can check the till. Print
N displays the last ticket number.
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DEATH’S HEAD HOLE

You’ll almost believe it’s true!

Courage, skill, and split-second decisions will see
you through, as your newly-formed rescue team
battles to save three frightened potholers, trapped in
the blackness of Death’s Head Hole.
There are hours of nail-biting excitement in this new
brand of adventure for the Dragon 32 and BBC
Model B, written with the help of cave rescue
experts. After this, other adventures will just be
games.

Only £5.45 by return of post from:
WORDS AND PICTURES
7 Hawthorn Crescent, Burton-on-Trent

EDITOR/ASSEMBLER -+ MONITOR

Assembler functions include ORG, FCB, FDB,
FCC, EQU, RMB and Hex or Decimal addition/
subtraction. The ASSEMBLER is of the Two
pass Global type. Monitor contains useful
routines enabling the user to write and run
machine code programs. Supplied on casset-
te + user manual £27.65

D.G.T.1

Contains five super games. OTHELLO,
BREAKOUT, AWARI, MOONLANDER and
RAFFLES

Fascinating entertainment for all the family.

D.G.T.4 M/code.

PTERODACTYL. Destroy all the Eggs before
they hatch. Beat off the attacking
PTERODACTYLS

TORPEDO RUN. Similar to the ARCADE
version. 3D perspective. Ships further away
give higher points.

HORNETS. Very fast game. Kill the HORNETS
as they emerge, but beware when angy they

DRAGON 32 SOFTWA

RE
swoop down firing ‘stings’. All three games
only £6.95
DISASSEMBLER
The ideal tool to have around. Disassemble
the BASIC to see how it works. Make use of
subroutines, etc.
Supplied on cassette  £11.85

.G.T.2
M/Code games. SNAKES. Kill them before
they kill you. Up to 12 giant snakes at one

time.
LANDER. Land your craft on the Lunar

surface.

INVADERS. 35 Invaders, mother ship, 3
defenders, 9 skill levels. All three games in
HI-RES + sound. £6.95

CHESS M/Code.

8 Selectable levels of play

Hi-Resolution display of board and pieces.
Cursor control ‘move’ selection

Specifice pieces may be set up to solve chess
problems.

Supplied on cassette + instructions.  £7.95

A COMPUTER
FOR THE NEW YEAR
WE STOCK SHARP, GENIE, COLOUR GENIE
VIC20 AND DRAGON COMPUTERS

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

For helpful and friendly service, try:

everyman 14 Edward Street

Westbury, Wilts

computers BAiep

Tel: (0373) 864644

STOCKISTS OF ZX81, SPECTRUM
VIC AND ATARI COMPUTERS — AND

DRAGON BYTE

512 QUEEN STREET OTHERS AS WE CAN GET THEM
MORLEY SOFTWARE: GA:IIES, EDUCATION
Tel: 522690 ADVENTURES FOR VIC, ATARI

ZX81, SPECTRUM ETC, ETC

Software, Board Games
Mon—Sat

(OUR RANGE GROWS DAILY)
*

Home Computers, BOARD GAMES GALORE INCLUDING

‘DUNGEONS AND DRAGONS'

For more information and detils
of mail order,

11 am—5pm A=t
KEITH NATHAN 788377

or DAVID TOWN 524543
after 7 pm

in MORLEY to Serve

ALL ORDERS INCLUSIVE. SAME DAY DESPATCH. SEND S.A.E. FOR LIST
J. MORRISON (MICROS), 2 GLENSDALE STREET, LEEDS LS9 9JJ
Callers welcome please phone (0532) 480987

W. YORKS

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

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

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

BOND SYSTEMS

15 BELMONT ROAD, HARROGATE
NORTH YORKSHIRE HG2 OLR

ZX81, SPECTRUM, DRAGON
BBC AND VIC

SOFTWARE LENDING LIBRARY

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

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

All programs available with manufacturers full per-
mission.

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

22

AT LAST!

BY POPULAR DEMAND

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

Beware Imitations!

Available from Buffer Micro, Streatham; Microware, Leicester;
Miero Marketing, selected Spectrum dealers and by post from:

Colourmatic Computing
40 Longfellow Road,
Coventry, CV2 5HB

. Coloutrmatic
COMPUTING

mlhe
Gauvatlet

Stop Press! Colourmatic is
ready for the ZX Microdrive!
Coming soon, Microdrive based
Dungeon Adventure. Real time
hi-res graphies, talk to your
adversaries, run away a lot from
unspeakably nasty monsters. A
surprise guaranteed in every
room you enter. (Pleasant surprises
not guaranteed!)

100K of sheer terror.

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

Programmers!

We offer only the very best in
royalties for the very best in real
time software. Send us a sample
of your work. ZX81, Spectrum,
Orie, Lynx, BBC, Atom, ete.

POPULAR COMPUTING WEEKLY




BBC & EDUCATION

Shall | buy
or rent it?

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

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

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

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

Finally, you should input what accoun-
tants term the ‘“interest rate”. This is
based largely on the rate of inflation and
takes account of the devaluation of your
money, in real terms, over the years. A
figure of around 8-10 percent would be
reasonably accurate at the moment.

The program will now run, producing
three columns of data. Column one shows
the savings for each year, while column
two balances the cumulative savings
against the initial investment — when the
sign in this column changes from negative
to positive your investment has ‘‘broken-
even”.

The third column needs a full explana-
tion. Basically, money saved in future
years is not worth as much as money now
— inflation takes its tolll The program
calculates, or “‘discounts”, future savings,
giving its value in today’s money.

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

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

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

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

Program notes

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

Lines 270-380 calculate the Nett Present Value of the
investment, for the period stated and at the interest
(discount) rate selected at the input stage.

Line 410 prints the project's INTERNAL RATE OF

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

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

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

Lines 490-510 store in a temporary variable T the
previously used interest rate; set a new rate based on
the difference between the previous two rates; and
direct the program to recalculate the next NPV,

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

Lines 570-660 trap certain errors due to faulty data.

30 CLS:MODE 7
49 ON ERROR GOTO 57@

6@ PRINT:PRINT

89
+PRINT :GOTD 7@
90 P=p-P
100
11@ IF N<1 THEN PRINT"
PRINT:GOTO 18@
120 IF N>28 THEN PRINT"
' PRINT:GOTO 100
138 N=INT(N)
148 PRINT
15@ FOR I=1 TO M

178 INPUT MCID>

'PRINT:GOTO 160
198 NEXT I
208 FRINT

220 IF RA<@ THEN PRINT "
I"'PRINT: GOTO 210
23

258 PRINT

260 C=0:X=0

278 R=(RA+100)/100
280 Y=Q:PB=P

290 FOR I=1 TO N
380 RCIJ=R™I

310 SCId>=MCI)/RCID

330 Y=y+3(1)

350 IF C=@ THEN GOSUBS22
360 NEXT I

399 C=C+1
409 IF C=1 PRINT:PRINT

" END

440

468 GOTO 450

470 R1=RAX100 ' GOTO 450
480
450

R1

510 GOTO 278

TS50 K=X+1
560 RETURN
7@ CLS:PRINT:PRINT

1@ REM INVESTMENT DECISION-MAKER 3
20 REM c.19683 D.MITCHELL
5@ DIMM(20)>:DIM R(20):DIM S(20)

7@ INPUT "INITIAL INVESTMENT "P

IF P<=@ THEN PRINT " || INCORRECT INVESTMENT !|"

INPUT "LIFE OF PROJECT IN YEARS " N
!! LIFE LESS THAN 1 YERR !!":
!l LIFE GRERTER THAN 2@ YRS.

16@ PRINT "INPUT YERR ", 1;" INCOME";
180.1F MCIXX@ THEN PRINT "

219 INPUT "INPUT INTEREST RATE % ".RA .
!'! NEGATIVE INTEREST RATE |

CLS'PRINT : PRINT : PRINT : PRINT
24@ PRINT "INTEREST RATE IN THIS D.C.F.IS ";RA;"%"

320 SCID=CINTCSCIDX100+.5))/190

34Q PB=CINTCCPB+M(1))%100+.5)5/100

378 PV=( INTCCP+Y )%100+.5))-100
380 IF C=@ THEN PRINT:'PRINT "NETT PRESENT VALUE I3 =
£ "JPV:PRINT TRABC2S); "XKKARKAKK"

405 1F C<3 THEN IF ABS(PY)<=1 THEN END

410 IF ABSCPY)<=1 THEN PRINT "INTERNAL RATE OF RETURN

= "JCINTCRAX10@+.5))/108; "%" :PRINT TRBL 25 ) "KkKAKKEAAK
Ni

420 IF PY >1 AND C<2 THEN GOTD 470
430 1IF PY <-1 AND C<2 THEN GOTO 430
IF PY>1 THEN R1=R1+RBSC(R1~T)/2)
458 IF PY<-1 THEN R1=R1-RBSC(R1-T)/2)

580 IF RAC=@ THEN PRINT “NO POSITIVE RATE OF RETURN":
PRINT TABC25 ) "KAXKELRKKX" : END

520 IF ¥=@ THEN PRINT:PRINT
14, "NET.SAVCE)" ) TABC27 2 "D.C.F.CE
530 IF X=@ THEN PRINT TAB(4);"

540 PRINT MCI),PB;TRBC27):8C1)

!! INCOME IS NEGATIVE !!"

TABC2; "SAVINGS(E£)"; TRB(
o

580 PRINT"x:

538 PRINT

600 PRINT:PRINT
618 PRINT"

630 PRINT:PRINT
640 PRINT"¥kx:

DRTA BEING ENTERED IS FAULTY"
620 PRINT:PRINT TABC12); "IN SOME WAY"

KAK"

630 PRINT

67@ END
I¥KEY® SAVE"DCF"iMiM
>

660 PRINT:PRINT:PRINT TABC7);"PLERSE RE-RUN PROGRAM"
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SPECTRUM

Whirligigs
and whorls

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

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

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

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

10 FORn=.1TO .9 STEP .2

Now type in: ;
10 FORn=.1TO —.9 STEP -.2
20 LETa=nPI
30 READ Z:INK Z
170 NEXT n
180 DATA534,2,1
The program has been laid out so that
the individual drawing steps can be clearly
identified.
For something completely different, type
in program three and run. Now change line
80 to read:

80 FORNn=167 TO 0 STEP —16 | ]

one

Frogram

Thi

] L NS EID S O 0y
ANGERRDGRERERES

s

Program Two

is the basic program
Proaram
Three

FOR n=0 TO 174
o

n,@: PLOT n.,17S

TO 174
FPLOT AVRONn

b & 67 TQ @ STEFP -8
3 DRAW 3. -n
X Y
YYYYY !
18 & & kY -n;-a
{‘\ :\ “’k‘:\t'\ 5 .
duuuy
«vsBNG this is the
compilicated pattern.
1@ FOR n=¢ as This is
2 B .
[
_%\_aq '%’ﬁéﬁ o Line 80
2 D X i
8@ DRAW S Bt
Q@ DRS8N - i
122 NEX n
11@ DATA 1 J3.4,4,3,2,1
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DRAGON

e

Dictionary

MODULE 3: Lines 2000-2210
The purpose of this module is to display
the dictionary of characters page by page
and to move a cursor around the page
allowing the user to specify characters for
a number of simple operations.
Commentary
2060 The fairly involved figures which are
to be included in the string to be Drawn
simply specify that each character to be
drawn will be placed 32 pixels to the right
of the last, or at the start of the screen and
45 pixels down if the end of a line has been
reached. This allows for the full 32+32 grid
on which the character was designed plus
room for a moving cursor.
2080 While the variable S records the
absolute position of the character currently
pointed to within the dictionary, S1 is used
to indicate the position of the cursor on the
screen.
| 21002130 A flashing cursor routine
which uses the value of the loop variable |
to set the colour with which the cursor is
Drawn and thus needs only the one line to
Draw and reDraw to invisibility.

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

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

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

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

2200 Input of “Q” returns program execu-
tion ot the menu.

Testing

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

8888 LET D$ = “BM + 1, + 0;R0;”:FOR H'

= O TO-ZLET E$ = “4FOR | = 0.TO
13:LETE$ = E$ + D$:LET DIS(H » 14 + 1)
= E$:NEXT :INEXT H:LET DI = 110
This line, provided that the program has
been initialised, can be called in direct
mode or even called as a subroutine from
the initialisation module and will load the
dictionary with 112 characters which are
actually sets of 14 lines of increasing
length traversing the 32432 pixel space
diagonally from the top left corner.

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

Having begun to build up a character set

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

from the main dictionary, this module
allows the user to display the current
'state of the character set.

Commentary

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

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

Testing

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

Module 3

2838 LET S=6
28358 FOR I=S TO S+31
RS

ZEVE MERT I

2188 FOR
2118 DRAW

I=1 T0 2
npen o

Module 4

2538
27540
2550

FOR I=8 TO CI

2568 MEKT I

2598 RETURM

2008 HEmx#x**x*xx*xxmxx*x*x*x*m*
2016 REM DISPLAY DICTIONA
2628 REMEREFEEERRER L RS e by

2048 FMODE 4.1:PCLE: SCREEM 1.8

Z2EEH DRAW VBM"+ETRE 32400 I-S 0B THTC ¢ 5 b
UHETREC TEIMTOC TG 0@ 0
ZASEA LET S1=5-32%IMT: S
ZEPE LET THE=IMKEYS:IF T%<»"" THEM GOTO 2150

S )

R T 0+ BM " +STRE 324( S 1 -8R IHT

iﬁ1f8b§+8ﬁ+“a”+ETR$C45*IHTﬁ81f9?+49)+"JE3JF3“
2le| FOR J=1 TO 25:HEXT .J
21328 MEXT I
GOTO 26896
LET ”é 21.1‘ CHRSC 3 5 04 TH=CHRSC 20 5 LET
IF T#="L" THEM FOR I=S+51 TO DI-1:LET

DI%CT o=DI% I+1 0 MEXT I:LET DI=DI-1:G0T0O 2046

2178 IF TE="C" THEM IF Cl<{=4@ THEHM LET CHARS
COTO=DI% S+51 3: LET CI=CI+1
IF TH=CHR®( 18 THEM LET S=G-32%cS<1285y:

IF TH=CHRS( 341 THEM LET S=S+32%¢ 5531

zlea

GOTO 2648

2198

GOTO Z648

2208 IF THE="0" THEW RETURH
2218 GOTD 2856

REMEXEXEEXEEEREEEREA R E
FEM DISPLAY CHARACTER SET
REMEXLEEEXXFFEXEEEEHREE R R,
PMODE 4, 1:PCLS: SCREEM 1.@

DRAW "BM"+STRS 324C [~RKINTC I 830 3+, "
+ETREC IZHIMTC T80 04" i "+CHARS, 1)

2378 LET T#=IMKEY®:IF T#="" THEM GOTO 2570
2388 IF TE="D" THEM LET CI=0

T

"+DIHCT D
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EASIREADER
The Greatest Programming Aid
Since Fingers

Cut down program entry time
Minimise Bugs by Minimising Entry Errors
The EASIREADER is an attractive, high-
quality acrylic plastic stand designed to aid
the manual entry of programs from magazine

listings, printouts and most books.

99 percent of bugs in programs copied from
printout listings are the result of entry errors.
The EASIREADER holds the copy at a com-
fortable angle, avoiding strain, and a special-
ly-designed cursor runs down the program to
prevent skipping between complex and simi-
lar-looking lines.

It effectively keeps a ‘finger’ on your current
line, especially useful for two-handed
keyboard entries and for use with Sinclair
computers.

Available now only from BUGBEAR (Patent

CLASSIFIED

Semi-display —

Trade lineage — 20p per word
Private lineage — 10p per word

£5 per single cc

New book for Spectrum

THE WORKING

SPECTRUM

DAVID LAWRENCE

Pending No. 8232718) at an

price of £12.99 (plus £1.25 p&p)
Send cheque/PO or SAE for further details
to: BUGBEAR, Dept. W, Nicholson Build-
ings, Templetown, South Shields, Tyne and
Wear, NE33 5RZ.

COMMODORE 64 £264 (excl. VAT)

Tel: Chris Gurney, Dave Walsh

or Floyd Paterson:

Tel: 01-969 4558 or send SAE
Image Science Micro Computers Ltd
189 Freston Road, London W10 6TH

or cheques PO (add 15% VAT)

and £5 for p+p

Published in iation with
Popular Computing Weekly.

228 pages Over 150 subroutines
and programs.

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

We can normally deliver in four to
five days.

ZX81 AND SPECTRUM CONSOLE
Heavy duty, black or white rigid plastic. Size
30" x 17”. Spaces for computer, printer,
cassette recorder, Ram pack, power pack,
cassettes, plus extra space for future ad-ons.
ALL CABLES HIDDEN. Send £11 which
includes P&P (state black or white). Delivery
by return. Trade enquiries welcome. KMAT, 2
Raeburn Rigg, Livingston, West Lothian,
Scotland. 0506 35132.

Vic20 OWNERS GROUP
Includes Program Swap Service,
Software Library and much more
Write to S. N. Tomanek,

21 Chanceley Way, Silverdale,

( DRAGON 32 SOFTWARE

— THE BEST VALUE ON THE MARKET —
LIVE AND LEARN (NEW!): 6 enormous
educational programs for older children and
adults. Over 90K of instructions and quizzes
on 200 animals, British towns, desert surviv-
al, music making and including a high
resolution graphics tutorial.

FAMILY PROGRAMS: 8 full-length original
games, utilities and education programs to
test your general knowledge, memory, reac-
tions, cunning, mental arithmetic, musical
«nowledge, dexterity and more

FUN AND GAMES: 10 exciting games for
young and old, single players or groups.
Includes Noughts, Brain, Gold, Anagrams,
Snap, Dice, Donkey, Circles, Artist and

Musical
£6 per cassette; £10 for two; £14 for three
GENEROUS DEALER DISCOUNTS

Send cheque/PO to Shards Software
10 Park Vale Court, Vine Way, Brentwood

Price £1 plus SAE
A few cassettes for ZX81, and will purchase
software for above machines, plus SPEC-
TRUM and VIC20
DR D. GRAHAM, 17 HASTINGS ROAD
BEXHILL-ON-SEA, EAST SUSSEX

Nottingham Essex CM14 4UR
SOFTMART
Up to 50 percent off current price paid for MONSS.{E'R sgﬂw"\%fhELua
software in perfect original condition with full | o SI;AGOl:yazD
do&u&ne&t}m Send for spring catalogue of Top quality cassettes
U ARE for VIDEO GENIE and
PP FOR HIRE

All tapes used with the
Manufacturer's permission
SAE for details
Monster Software Club
32 Lennox Drive, Lupset Park
Wakefield, West Yorks.

ORIC 1
CASSETTE LEADS

WITH MOTOR CONTROL
DIN to DIN or
DIN to JACKS
£2.50
Orders to:
Clares, 222 Townfields Road,
Winsford, Cheshire CW7 4AX

Tel: Winsford 51374

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

SWAP YOUR UNWANTED SOFT-
WARE via Software Exchange Club.
SAE for details. UKSEC, 15 Tunwell
Greave, Sheffield S5 9GB.

DRAGON 32? The Scottish Dragon
Club welcomes new members. Send
£8 for membership card, free games
tape, , etc., to The Scottish

WANTED — USED ZX81’s
WORKING OR NOT
Still under guarantee ...
Working & good condition .
Not working...
Working 16K RAM pack i
Cheque by return of post
Telford Elecronics & Computing
26a Bradford Street
Shifnal, Shropshire

Dragon Club, TF, 1 Walker Street,
Edinburgh.

JUPITER ACE SOFTWARE on cas-
sette. Breakout: £3.95; Life: £2.95;
Sketchpad (including save and load):
£1.95; Mastermind: £2.95. Adam Hink-
ly, 5 Greenfield Link, Coulsdon, Surrey.
VIC20, BEELINES VIC SIX games
cassette, volume one required. Tel:
0632-690 157 (evenings).

M:Lbour'ne b:ouse
software for the
48KSPECTRUM @B

ogram tnat is amilestone in

ware Vou wil tace Gangers excitement an

Srapnics Meet il tne craracters from
ary Enguist THE HOBBIT

am oings you' e furure i an XLt and

Ehafenging ants

Saventure in words and
T oum gt (et

The HOBBIT for the 48K
Spectrum with 16 page full
colour booklet and Hobbit book
now available only £14.95.
Orders to Melbourne House,
131 Trafalgar Road,
London SE10.

Or call our 24-hour

h for A
AT S |
ZX PRINTER
PROBLEMS SOLVED

Fit a precision aluminium spool and
use paper m Iast inch  without

£4 mclusm p&p ‘included
SADLERS DEVELOPMENTS,
SADLERS, VICARAGE LANE, SEND,
NR. WOKING, SURREY

ZX81 High Res Graphics Unit
£32 (excl. VAT)

Tel: William Haynes 01-969 0819
Tools for Living

Notting Dale Technology Centre

191 Freston Road, London W10 6TH
cheque/PO (add 15% VAT)

plus 75p p+p

BROKEN YOUR TV/COMPUTER
JOYSTICK?

Computer Supplies (Dept. PCW),
146 Church Road, Bosis

Lines, PE21 0JX

SPECTRUM TAPE HEADER READ-
ER. Reads the information normally
hidden in the tape header, eg, type of
programme, start line number, code
block address, length, etc. Printout/
stroke timing facility makes it ideal for
cataloguing your programs. 16/48K
cassette — by return of post. Only
£295 + 55p p&p. W. Burns, 36
Lunchcombe Road, Upper Shirley,
Southampton.

PET CASSETTES. “Business Money
Manager”, ‘‘Home Money Manager” +
“Interest”, £4.25 each or 3 for £10.
Limited offer. AP & P, Poplar Mills,
Poplar Road, Shipley, West Yorkshire.
PERSONAL COMPUTERS bought for
cash. Morgan Camera Co, 160 Tot-
tenham Court Road, London, W1. Tel:
01-388 2562.

EXCHANGE any software. Send sae
to Mavac, 101A Underdale Road,
Shrewsbury, Shropshire.

BEST OF

Four top games on one cassette for £4.45.
Lasercnase and Kong's Revenge for the
16K ZX Spe
Robot Cun(ml (16K) and Alien Attack (1K)
for the ZX81

Order now from Popular Computing
Weekly, Hobhouse Court, 19 Whitcomb
Street, London WC2 7HF.

We can normally deliver in four to five days.

TEXAS
TI 99/4A
CASSETTE LEADS
£6.95
INCLUDING POST
AND PACKING
Single Recorder only

Orders to:
Clares, 222 Townfields Road,

Ewmsvom, Cheshire CW7 4AX
Tel: Winsford 51374

SOFTWARE AUTHORS

We are a company specialising in the publica-
tion of educational software for computer-
assisted learning in schools, colleges and the
home.

If you have written programs, or have ideas
that you would like to see developed, we
would be very happy to hear from you. We
can offer extremely attractive royalties and
conditions, and the assurance that you will be
dealing with professional educational special-

ts.
;7 ;ou would like further details, please write
to our Software Development Director.
GARLAND COMPUTING
35 Dean Hill, Plymouth, PL9
9AF

NATIONAL INDEPENDENT DRAGON
USER GROUP
Due to the delay in the formation of the
Dragon Data Club we have formed the
Dragons Den.
Discounts, newsletter and much, much
more. For membership details telephone
0582 570125 after 4.30 pm or weekends

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

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

CIBACHROME PHOTOGRAPHIC
COLOUR PRINTING CONTROL
PROGRAM for Spectrum 48K, expo-
sure and filtration calculated, exposure
and process timings, adaptable to
other processes. SAE details: Derek
Longe, Manor Close, High Street,
Thornborough, Bucks MK18 2DF.
VIC20 still under guarantee, cassette
unit, £64 of software, including Gorf,
£160 ono. Tel: East Kilbride 41010.
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2ZX81 MUSIC, no add-ons needed, 20
notes can be recorded on tape. Send
£5.50 to Stephen Newton, 5 Freegrove
Road, Holloway, London N7 9JN.

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

DRAGON ACCOUNTING SYSTEM,
includes trial balance, personal and
loan account, account code enquiry
(maximum 300 accounts), etc. Only £4
from Nigel Bradder, 72 Berry Hill Lane,
Mansfield, Notts.

DUST COVERS available for any com-
puter, printer, etc. BBC, TI, Epson,
£3.95; Dragon, Atari, Vic20, £2.95;
Sharp MZ-80A-K, £4.95. For others
please phone or write to Sherborne
Designs, Victory House, 8A The Rank,
North Bradley, Trowbridge, Wilts. Tel:
02214 4425. Also made-to-measure
service. Dealer enquiries welcome. Ac-
cess and Barclaycard.

RACING ZX81 16K. Every year astute

professionals profit by backing horses
in a scientific manner. You can do the
same using Operation Punter, the
complete forecasting system. Compre-
hensive instructions included with tape,
£4.95. Cheque/PO to Colin Campbell,
138A Strathmore Drive, Cornton, Stirl-
ing, Scotland.

SWAP Pirate Cove for Voodoo Castle,
or Mission Impossible. Also cassettes
£5.50 each. Tel: Leeds 589465.
BATTLE IT OUT ON THE BBC! Trek,
Gobbler, Battle of Britain! All on one
cassette, for only £4 (+ 50p p&p).
EXCELLENT ROYALTIES paid for
well-written 3.5K Vic and Commodore
64 programs. Send S.A.E. and casset-
te to: S. Howard, 53 Valley View Road,
Rochester, Kent ME1 3NY.
MONSTER MAZE cassette for 16K
Sinclair ZX81, £2.99. Cheques to B.
McCulloch Software, Freepost, Wel-
lingborough, Northants NN9 7BR.

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

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

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

SPECTRUM GRAPH PLOTTER.
Draws pie-charts, ‘bar-charts, line plots
and scatter diagrams. Fits 16K. Tape
of five routines and five demonstra-
tions, including instructions, for £5, or
sae for details. TopGraph Software,
106 Blundell Road, Luton, Bedford-
shire LU3 1SP.

TRS 80 MODEL |, Level Il 16K, VDU,
cassette, lower case mod, software,
etc. Offers. Also Epson MX70 Printer,
with interface to TRS80, £220. Tel:
Windsor 54499.

NEW 2ZX81 1K, £35 plus manual and
book. Tel: 965 4732 (01).

ZX COMPLETE FOUR. Popular game
for the ZX81 16K. Complete four in any
direction to win. Challenge the compu-
ter for an exacting game or play with a
friend. A winner for. young and old
alike. £2.25 cheque/PO for cassette to:
Paul Gillett, 38 Cromwell Way, Kidling-
ton, Oxford OX5 2LL.

DRAGON 32 educational software.
S.A.E. for details: 91 Cradley, Widnes,
Cheshire.

Computer Swap
01-930 3266

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

Spectrums for sale

48K SPECTRUM + £30 software and
books. £170 ono. Tel: 061-794 1696,
SPECTRUM Memory Upgrade for
issue 1, 32K unwanted gift. £20. Tel:
0823 73507.

ZX SPECTRUM 48K, brand new, in-
cludes tape recorder, many maga-
zines. £150. Ashford, Kent 0233
37283.

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

SPECTRUM 48K + sound board +
joystick. £90 software. £210 ono. Tel:
0206 330932.

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

SPECTRUM 48K £175. Sinclair chess,
Inca Curse, Flight simulation and
Space Raiders and others. ZX81 and
Vic programs. All Acorn software.
Games. Contact John Abell. Tel:
(0332) 559233 after 4.30 pm.

48K SPECTRUM + soundboard and
joystick + leads + about £70 software.
£210 ono. Tel: (0206) 330932.

FIVE ZX SPECTRUM GAME CAS-
SETTES. Al originals, £18 + five rolls
2ZX printer paper, £8. Tel: (0236) 29808
(after 5 pm).

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

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

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

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

48K SPECTRUM + over £150 of soft-
ware, best available, + magazines and
books, £250. Tel: Sapcote 2998 — lan.

ZX SPECTRUM, 16K + £30 of soft-
ware + books, £140. Tel: 061 330
6406.

ZX SPECTRUM, 48K + printer, origin-
al packaging + 10 rolls of paper includ-
ing original roll, no waiting for delivery,
software mags, in excellent condition,
£240 ono. Tel: Basildon 288271 (6-9
pm only).

SPECTRUM, 48K, hardly used, un-
wanted Christmas present, £160. Tel:
01-773 0495 (evenings).

16K SPECTRUM + sound amplifier,
£20; software including Space Invad-
ers and Asteroids etc + manual com-,
puter book, £135. Tel: 01-574 6689.
SPECTRUM 48K with printer + 10
rolls of paper + Campbell systems,
master file, flight simulator, 2 books
and magazines, £225. Tel: Hereford
57550.

SPECTRUM 16K, games and graphic 2

software, 3 months, £115 ono. Griffin,
061-434 1939 (5 pm).

ZX SPECTRUM 48K, 6 weeks old +
tape recorder and chess software and
book, £185. Tel: Cheltenham 580465.
48K SPECTRUM, as new, sound
amplifier, £40 of software, cost £225,
will accept £180. Tel: Greenhithe
(0322) 846355 after 5 pm.

FOR ZX SPECTRUM. £55 will buy a
Spectrum printer with over five M/C
arcade games for the 16K machine.
Tel: Harpenden 69152.

48K SPECTRUM, perfect condition,
unused printer, six rolls paper, games,
books, compiler, £200. Tel: Sickles-
mere (028 486) 375 evenings.

THREE SPECTRUM games casset-
tes, 2, 3 + 4. All for £10. Tel: 01-451
1770, Dave after 7 pm.

ZX SPECTRUM, 2 months old + 12
games + book £100. Tel: 01-581 5288.
SPECTRUM 48K + printer, 6 rolls of
paper, 2 cassettes (Horizon), maga-
zines, leads etc £215. Tel: 01-864
7953 evenings.

SPECTRUM 16K + full-sized
keyboard and case, 2 cassettes £160.
Tel: 0622 63217

SPECTRUM 16K, two months old,
£95. Tel: 01-958 2826.

48K SPECTRUM with over £50 soft-
ware. £170. Tel: 01-855 3192,

ZX81s for sale

ZX81 16K Ram pack, DK Tronics
keyboard and over £60 software. £100.
Tel: 01-855 3192,

ZX81 + 16K Ram, books and maga-
zines, £50. Tel: Hornchurch 58572.
16K ZX81 + add-on keyboard, £60.
Tel: Burgess Hill 3887.

16K ZX81 + books, magazines, over
200 programs, very good condition.
£61. Tel: 01-890 5824.

ZX81 16 RAM, leads + manual, 2

books. £50. Tel: Gerrards Cross
887771.

ZX81 + Ram pack, 4K graphics Rom
+ 2 extra books + £30 software. £85.
Tel: Shaw 842748.

ZX81, 16K, fuller keyboard and soft-
ware, £80. Tel: 0947 603645.

ZX81 16K and carrying case, in excel-
lent condition with leads, manual, PSU
etc + over £70 software including
Maogs, Galaxions, Pimania + over
£15 magazines. Only £100 ono. Tel:
Pontefract (0977) 707883.

FOR SALE, ZX81 16K with Kayde
keyboard + 24 bit input/o port for
joysticks etc, some software, mainly
arcade games, magazines + books,
cost £220, £80. Tel: 01-458 2291.

16K ZX81 + PRINTER, good condition
with £30 of software, one book +
manuals, £100. Tel: (0924) 275509
after 4 pm.

ZX81 16K, keyboard, /O Port,
Speech, Graphic Rom, Printer, games,
software. Offers. Tel: Wickford 2996
-(after 5 pm).
ZX81 16K, 3 months old, £60 of soft-
ware including 3D Monster Maze, £75
ono. Tel: 041-423 2095 (after 4 pm).
ZX81 16K, full keyboard + case, prin-
ter + paper, 3K graphic Rom, joystick
+ interface, learning lab, books +
software, £160 ono. Tel: Harlow (0279)
24668.
ZX81 16K, £75 of software, £75 ono. T.
Rees, 55 Forest Road, London NS.
ZX81 16K plus some software, £50
ono. Tel: 0706 227672 (after 5 pm).
ZX81, 16K + £30 software, Learning
Lab, £55. Tel: 01-969 1206.
ZX80, 8K Rom, 16K Ram, cassette
leads, 10-game cassettes, 7 books,
£55. Tel: 01-986 0989.
16K ZX81, books, magazines and cas-
settes, £70. Tel: 01-346 2470.
ZX81, 16K + 8 tapes, 3D-Defender,
Tomb of Dracula and more, many
magazines and 2 books, £60. Tel:
01-699 5354.
ZX81 16K RAM -+ full-size keyboard +
12 tapes, £120. Tel: 01-390 1467.
ZX81 16K complete, also some soft-
ware, £60 ono. Tel: Weybridge 49307
evenings.
16K RAM PACK SINCLAIR ZX81,
£18. Tel: 0241 54106, late afternoon or
evening.
ZX81, 16K, £30, ZX printer £50 + 10
professional software. Cost £81, will
sell for £50 + books + magazines, £5.
Tel: High Wycombe 28951 (10 am to 1
pm, Monday to Friday).
ZX81, 16K + books, £50. Tel: 01-800
5381.

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

ZX81 + 16K Ram + 15 cassettes and
books, £80. Steven Vale, 021-458
1802 (evenings).

ZX81, 16K + fuller keyboard, leads,
adapter + £40 software, £70. Tel:
061-445 6808 evenings.

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

ZX81, 16K, in original packing plus
machine code book, £45. Tel: North-
wood 26894 after 5.30 pm.

Acorns for sale

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

ACORN ATOM, 12+12K and all fit-
tings including tool box, £200 software,
£50 books. Offers. Tel: 01-992 8249.
ACORN ATOM, 8K Rom + 12K Ram
+ power supply unit and cassette
recorder £110. Tel: (0942) 712412.
ACORN ATOM, 12K + 12K + W/P,
floating point Rom + £75 software +
tape deck, £170. Tel: Egham 36162,
Mr G. Williams.

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

BBC MICRO MODEL A. 32K, mint
condition, little used, including soft-
ware, leads + cassettes, £229 ono.
Tel: Hull 849517.

ACORN ATOM, 12K + 16K, floating
point, Rom and toolbox, via chip,
P.S.U. £100 of software. Good condi-
tion, £220 ono. Tel: 0725 20609 (after
6 pm).
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ACORN ATOM, 8K + 12K, PSU,
£100. Tel: Ashton-in-Macclesfield
712412,

ACORN ATOM. 12K+16K, including
floating point Rom + tool box Rom, Via
chip, PSU, £100 of software, good
condition, £250. Tel: (0725) 20609
after 5 pm.

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

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

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

ATOM 13K RAM, 16K Rom, floating
point, tool box, VIA £90 software in-
cluding Chess, £175 ono. Telephone
Stourport 5263.

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

BBC MICRO MODEL A, 32K joy-
sticks, VIA chip, software and maga-
zines, £295. Tel: 0834 811094.

‘| ACORN ATOM 12K Ram, 12K Rom
(including floating point, power supply
unit, all leads, cassettes, recom-
mended cassette deck), plus leads and
books, £295 ono. Canford Cliff 0202
709502.

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

ATOM, 12K Ram, 12K Rom, Acorn-
built floating point Rom, P.S.U., 13
programs + others. Manuals, leads,
etc, £175 ono. Tel: 01-366 5777 (even-
ings).

Commodores for sale

VIC20 + 16K. As new, boxed +
7-month guarantee + super expander
program aid + cassette unit + soft-
ware + Introduction to Basic Part 1,
£380 ono. Tel: 01-888 6910 after 5 pm.

VIC20 with 16K Ram database and
games cassettes, six weeks old, £150.
Tel: Coventry 0203 317789.

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

VIC20 with C2N cassette, 6 Rom car-
tridge and other software worth £200 +
books + magazines £190. Tel: 01-995
6792.

VIC20 + C2N cassette deck, super
expander, Omega Race, Rat Race
cartridges + introduction to Basic Part |
+ joysticks £30 software, £200 ono.
Tel: Orpington 23466.

PET 2001, 8K. Good condition +
keyboard + screen + cassette, £200
ono. Tel: Hitchin 31829, Mr Bailey, 88
Swanstand, Jackmans Estate, Letch-
worth, Herts.

COMMODORE PET 2001, 8K, original
Roms, integral cassette + lots of prog-
rams, including Micro Chess, £225.
Tel: Brentwood 231490.

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

VIC20 + cassette unit, five months old
+ joystick, Vic Revealed + software,
£140 ono. Tel: Northampton 714886.
VIC20 + cassette unit, 3-slot 8K
Motherboard + 3K super expander +
VIC 4th + cartridges , software and
books + joysticks. Offers over £250.
Tel: 0383 734731.

VIC20, cassette recorder, 3K super
expander cartridge, Pacman cartridge,
lots of cassette software including
Minad, Alian, Berserk, Galaxians,
Asteroids, £225. No offers. 866 5135
evenings.

VIC20 + cassette unit and high res
cartridge +cassettes and magazines,
£150. Tel: Oxford 50435 (evenings/
weekends).

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

VIC20 + cassette unit and joystick.
PacMan, Adventure Land cartridges +
other cassettes, £200. Tel: 061-794
6826.

VIC20, cassette deck, super expander,
16K Ram, joystick, program reference
manual, £80 of software, £290 ono or
separate. Tel: 01-467 5242 (evenings).

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

ATARI 400, 32k Ram + sound +
graphics, £275 new + £130 of neces-
sary peripherals, important demos.
£125 of games, one year old, £290.
Tel: Winchester 883736.

MICROFAN 65K TANNEX, lower
case, graphics, Ascii keyboard, 19in.
WAC case, £150. Litchfield (05432)
52824 evenings.

DRAGON 32: £45 of software, £180
ono. T. Forrest. Tel: Stafford 56107.
UK 101. 8K Ram, Segmon printer
interface £125; 610 expansion board,
24K Ram, disc interface £125; 10 amp
PSU 5 volt + 12 £20. Mr Alderton. Tel:
Sheffield 20571.

TRS 80, Model | Level Il + Tandy
cassettes + software (lots). Newly
serviced £240. Tel: 01-891 2761.

TRS 80, Model | Level Il, 16K with
VDU, cassette recorder, software
£150. Tel: Brixham 7988.

DRAGON 32 + joysticks, nearly new
£170. Tel: 051-922 1745

ZX PRINTER, perfect condition,
guarantee, + 3 extra paper rolls £55.
Tel: Swindon (090671) 2750.
BURROUGHS B8, + separate disc
drive, offers to Mr Coggins. Telephone
Barnsley 298531.

SEIKOSHA G.P.80 PRINTER, fea-
tures include single, double, graphic
printioad, RS232 interface, selectable
board/rate. Mint condition, including
manual and leads, £150. Tel: Wigan
832678 after 5 pm.

EPSOM MX80 F.T.1 PRINTER. Good
condition, maximum_ 132 coles, 100
cps, |.E.E. interface to Pet + Serial
R.S. 232, £300 ono. Tel: 01-748 9064
evenings.

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

ARE YOU interested in Synthesiser,
and/or CB radio? For exchange for any
home computer — not Sinclair. Synth-
esiser two months old only. Tel: 01-853
0021.

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

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

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

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

DRAGON 32, two months old. Swap
for Spectrum or sell for £150. Tel:
01-654 8027 (evenings). Tel: 01-639
8616 (work), Mr Osborne.

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

VIDEO GENIE, 16K, level Il basic,
cursor control keys + integral cassette
recorder + level meter + software,
manuals and mags, including Microsoft

edit/assembler + 911, green screen _

monitor, £250. Tel: 021-745 5684.

SHARP PC1211, printer and manuals,
£80 ono. Tel: 01-668 8541.

~ Wanted

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

WANTED. X281 (prefer 16K). Good

working order, with instruction manual.
Tel: 066 475-358 (Leicester).

WANTED ZX SPECTRUM 48K. Will
pay £150 ono. Tel: Frome (0373)
64197 (6 pm-9 pm).

WANTED COMMODORE PRINTER
cash. Tel: 992 8249.

WANTED ZX81, 16K RAM, leads,
manuals etc + software £50. Tel:
Coventry 0203 403799. Mr Brown after
6 pm.

VIC20 COMPUTING MAGAZINES
WANTED. Volume 1. Tel: 0902-
892911.

WANTED. 16K Ram pack for Vic20,
and price. Paul Irven. Tel: 01-890
9853.

WANTED. Sinclair ZX Printer, about
£30 to £40. Tel: 0691 830072.

WANTED: Sharp 7280K, 48K. Cash
waiting. Tel: Wigan (0942) 38988.

TANK ATAK or Spiders of Mars, car-
tridge for Vic20. Tel: 0438 811634 after
6 pm.

PR SPECTRUMK JOYSTICK. Less
than £20. Does not need mother board.
Tel: 061-998 5763.

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

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

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

WANTED. Acorn Atom, under £100.
Tel: 01-874 2585.

ZX81, 16K Ram with tapes etc. Tel:
861 956 (Wigan).

WANTED — BBC Model A. Tel: St
Albans 62465 after 6 pm.

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

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

WANTED Commodor 8000 Series,
micro, disc unit +printer. Tel: 0325
60543.

WANTED: Sinclair printer, £35. S.
Bradshaw. Tel: Rainford 3767.

WANTED: 2X81 16K Ram, £45. Tel:
01-764 4640 (after 5 pm).

VIC20 16K RP in exchange for 8K RP
and programmers aid cartridge or
machine code monitor. Tel: Peter on
01-942 0808.

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

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

WANTED APPLE Il EURO PLUS, with
manuals. Tel: 0604 720106 (after 6
pm).

WANTED. MZ80K games to swap +
exchange. Tel: 0532 496595.

WANTED. ZX81 8K. Will pay £40. Tel:
01-764 4640.

FOR VIC 20. Super expander,
machine code monitor + programs aid
cartridge. Tel: 051-546 0675, Stewart.
ZX81 REQUIRED. Second-hand.
Several wanted. Tel: (0283) 35170.

48K SPECTRUM WANTED for ex-
change Acorn Atom, expanded to 12K
Rom + 12K Ram and floating point
expansion and power supply and all
leads etc, £100 programs. Tel: 01-789 |
4260.

WANTED ZX81, 16K + software,
approximately £45 or swap for reflec-
torgraph Pro reel to reel tape recorder.
(Cambridge area only). Tel: Barkway
779.

WANTED. BBC Model B, guaranteed
and boxed, willing to pay £240. Mr C.
Nwandsike, 19 Derrycombe House,
Fifth Floor, Brunel Estate, London W2.
WANTED: 16K Sinclair Ram pack,
£10. Tel: Calne (0249) 812038 after 5
pm. (Wiltshire).

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

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

WANTED URGENTLY

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

Write or call into

NORTHWISH LTD

THE GROUND FLOOR, RALLI BUILDINGS
STANLEY STREET, MANCHESTER
M3 5FD

or Phone 061-832 9143
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THE WORKING TheWorking ) : wasaieduded
PECTR Dragon 32 Computing CRUISING | I it
David / Z S .
Lawrence ™ [] The Working B
Spectrum
B at£595each B
@ (] The Working l
Dragon 32
at£5.95 each B
M [] Bestof Popular
Computing Weekly I
at £4.45 each
DAVID LAWRENCE ¢ : = [] Cruising B
= on Broadwa:
The Working The Working Best of Popular Cruising : (at £4.95 eachY) i
Spectrum Dragon 32 Computing Weekly (on Broadway) ™ | B E
(228 page book) This is a companion Cassette cassette . fan0 achaqie)
The first well- volume to The Working Four of the top Spectrum  Behind the wheel of your I postal order for .
documented collection of ~ Spectrum and includes and ZX81 games from machine. Cruising on B ]
serious programs forthe  several new features Popular Computing Broadway —tearingup the - = £
ZX Spectrum. Programs  such as a Text Editor and Weekly are recorded on Strip. You look mean. People: [if payable to l
IDolite A Basic Music C : stop to stare. Suddenly a 3
C aMusic Composer and this one cassette. The black-and-white pullsonto I Sunshine Books Ltd.
Renumber which can Editor. Other programs games are Laserchase the Broadway behind — its 19 Whitcomb Street .
handle Gotos and help you use the Dragon for the 16K & 48K light flashing and siren . London WC2 7HF (]
Gosubs, a character 32 as an accountant, for Spectrum, Kong's wailing. The chase is on! n
dictionary, a file-handler,  more advanced high Revenge for the 16K & Cruising on Broadway is a B Name [ |
several utility programs resolution graphics, as a 48K Spectrum, Robot gg&:zggga::ne forthe
anda fevy games. Each home tutor f_or education Comro_l for the 16K ZX81 16K & 48K Spe%trum_ The N Address 5
program is builtup outof  and for playing games. and Alien Attack, a Space further you can get the more ] | I
re-usable subroutines. Each of the programs and - Invaders type game for difficult it becomes — cash
£5.95° subroutines is explained  the 1K ZX81. prizes in Popular Computing Il [ |
- line by line to help develop Woaklyfor the highest =
your own programming £4.45 oo B l
skills. £4.95" B Signed [ |
S
£5.95 “Available through W. H. Smith and computer dealers. [ | We can normally n
A N R F S h' B gehver infourtofive i
k t ays.
ew Range FromSunshine Books Ltd L v an o

Chp
Link Software

FOREST of DEATH £6.85
Although a complete program in it's own right, FOREST OF DEATH is
the first in a series of interconnecting adventure games.
FOREST OF DEATH has three exits to future programs (available
s00n) Take your hard-won secrets and experience of FOREST into
BARROW LANDS, DARK VALLEY and LABYRINTH via the secret exits.
NEBLUNG £5.85
Avoid drowning, swamps, quicksands, sudden death etc. at the hands
of Trolls, Orges, Gobline and Gollum while you rescue your village
from the Dragon.
HANNO £5.985
Collect treasure, escape death and kill the Dragon in this complex
game. Goblins, Wargs and Giant Spiders are amongst the characters
you will meet in this exciting new text adventure.

Special offer- £1 off if more than
one program purchased.

chiP
Prices are inclusive of post etc. Ll nk SD‘“\UEFE

Kingsclere Road, Overton, Hants. RGE5 3J8

s AMAZING NEW

“e.. PRODUCT

‘&E3, TELESOUND 84

s+’ BBC/SPECTRUM
SOUND BOOSTER

N . 2
Telesound 84 outputs the computer sound direct
through your unmodified TV set. Sound effects then
can be controlled from a whisper to a roar. Three easy
snap-on connections eliminate soldering.

Telesound 84 measures 2'2 x 2 x 112 cm. and requires
no separate power supply. This unique device (patent
pending) uses some of the very latest ultra miniature
components and costs only £9.95 inclusive of post,

packing, etc.

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

Cheques/PO to

COMPUSOUND

32 Langley Close
Redditch, Worcs. B98 OET

Please state your computer when ordering
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PEEK & POKE

r .

PROBLEM MAY BE
IN OVERHEATING

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

I have a Sinclair Spec-

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

Secondly, when using my

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

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

In your case, however, I

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

YES, AND HERE IS
ITS ADDRESS

David Cox of Huntigfield,
Egham, Surrey, writes:
I have seen a company
called Ground Attack,
which had a Ram pack re-
viewed for the ZX81. I cannot
find an address for Ground
Attack. Can you help?
Yes, here it is.
Ground Attack.
Alfreda Avenue,
Hullbridge,
ESSEX.
If you write to them I am
sure they will be happy to send
you details of what you want.

MEMORY IS SPLIT
INTO AREAS

Paul Chisholm of West Brom-
wich, Birmingham, writes:
Can you explain memory
mapping to me? I have
seen it mentioned several times
in computer magazines, and
know it is to do with what a
computer stores in its addres-
ses. But I do not know whether
the memory map for a Vic20
with 16K is the same as say a
Spectrum with 16K, or does
the Spectrum have the same
memory map as a 48K Spec-
trum?
A A memory map is the
order in which the com-
puter stores all the things that.
go to make up its memory.
With most home computers,
including the Vic and the
Spectrum, this is an area of
65,535 addresses (64K). More
addresses can be added, but
they could not all be used at
once. The memory is divided
into areas, some for use by the
Rom and the rest by the Ram.

A Z80 chip, as on the Spec-
trum, will always take up the
first 16K of space, even if it is
not all used (the ZX81 uses
only 8K of Rom). The Vic and
similar 6502-based computers
use the very top 16K of mem-
ory.

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

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

EASY GOING FOR
FASTER GAMES

Jane Spencer of Highfields,
Durham, writes:

1 have a BBC Model B

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

written by Jeremy Rus-
ton. It comes complete with a
listing as well as a cassette. It is
available from Interface, 44-46
Earls Court Road, London
W8 6EJ for £34.95.

NO INDEPENDENT
LITERATURE

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

Could you please tell me

whether there is a manu-
al or any literature available
for the Research Machines
380Z, as these are the compu-
ters used in my O-level studies
course.

I have not been able to

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

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

The only thing you can do is
get in touch with Research
Machines yourself and ask
them. They do a range of
manuals which they can supply

- you with, for between £3 and

£6. All you need to do is
contact their sales department

" and tell them what you want:

You will probably find them
quite hard going, as they are
written for teachers who
already have a good know-
ledge of computing, and are
not ‘user friendly’. Research
Machines is at P.O. Box 75,
Mill Street, Oxford (phone
0865 249791).

WHETHER OR NOT
TO BUY

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

I have a Vic20 and I am

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

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

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

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

As | have noted, the growth of population at a
constant rate is called exponential growth. This
means that although the rate of increase is the
same, the actual absolute differences are ever
increasing. For example, at a constant rate of
inflation of 10 percent (a rate of growth of 1.10),
in one year £100 will have become £110 (an
absolute difference of £1 0). And in two years the
amount will be £121 (a further increase of £1 1).

The less wasteful way of dealing with. such
growth takes a hint from the term ‘‘exponential”
and uses logarithms. Different computers use
different ways of expressing logarithms, some
call them Log, others Ln, and there are other
variants. In instant mode (or in a program) enter:
X=LOG(1.495): Z=19+X: T=EXP(2): PRINT T
to which the output from the Print is 2080.57. If
you check this against the result of successive
multiplications of 1.495, then you will find that
the two numbers are in agreement.

Try entering:

X=LOG(5): Y=LOG(6): Z=X+Y:.T=EXP(2)

and then investigate the values of X, Y, Zand %
by use of Print. X is 1.6094, Y is 1.7918, Zis
3.4012 and T is 30.0000. What we have is the
multiplication of the numbers 5 and 6 by use of
logarithms (Exp corresponds to what is called
the antilogarithm in school mathematics).

If you enter Print T—30 (on the computer | am

Atari
1(2) Air Strike

X
(English Software)

must actually be about 29.99999997. As my
machine only prints out 9 significant digits (and
the value 29.99999997 has 10 digits) it rounds
to 30.

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

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

The function is the “power” function usually
written as *x or 1, where, if N is the number
and P is the power, NP is the equivalent of
NP, or NxNx . . . N where there are P terms in
the expansion.

If we enter:

A=2#X: B=EXP(A): PRINT B

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

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

1000 FOR I=1TO 30: PRINT Ixl—|++2: NEXT |

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

You may have heard that certain micro-
computers have 9 to 10 digit accuracy, and that
others have an accuracy of about 7 digits (most
calculators seem to have 8 to 10 digits accura-
cy). How is it possible to work this out? If a
computer stores the number part (rather than
the relative size/exponent part) in 32 bits (ZX81,
Pet, Apple I, etc) then the largest whole number
it can store is about 232, We have to find what
that number is, and then how many digits there
are in that number.

The number is given by EXP(32xLOG(2)). To
find how many digits that is, we calculate
32xLOG(2)$LOG(10) which is 9.636.

Boris Allan

1(3)  King Kon: (Tony Barber)
2(7) Rear Guard 2(2) hg?n A y (Psion)
3(4) Astro Chase (First Stan)3 3(1) 3D Defender (JK Greye)
4(-) Star Raiders ar)*  4(4) Guipll (Campbell Systems)
5(-) Preppie (Adventure International) 5(8) Football Manager  (Addictive Games)
6(6) Soccer (ThornEMI)*  6(9) Centipede (Llamasoft)
75—; Centipede (Atari)*  7(7) Gauntlet (Colourmatic)
8(-) Lunar Lander I )t 8(6) (Abbersoft)
9(-) Computer Chess (Atari)* 9(10) ZXAS (Bug-Byte,
10(8) Chop Lifter (Broderbund)  10(5) Sea War (Panda]
;{:artndge. 124K cassette. 132K cassette. {48K *All 16K.
isc.

(Figures compiled by Calisto Computers,
Birmingham 021-632 6458)

pectrum
1(1) The Hobbit (Melbourne House)* Vic20
2(3) Penetrator £ (Melbourne House)* 1(1) Andes Attack (Llamasoft)t
3(4) Flight Simulation (Psion)  2(5) Gorf (Commodore)*
4(2) Time Gate « (Quicksilva)® 3(9) Myriad (Rabbit)
5(6) Football Manager  (Addictive Games)*  4(8) Martian Raider (Romik)
6(-) VU-3D (Psion)*  5(7) Grid Runner (Llamasoft)
7(7) Arcadia (Imagine)  6(3) Frog (Interceptor Software)
8(9) Hungry Horace 7(10) Moons of Jupiter (Romik)
(Psion/Melbourne House) 8(6) Scramble (Rabbit)
9(8) 3D Tanx (DK 'Tronics)  9(2) bductor (Llamasoft)
10(-) Centipede (DK 'Tronics) 10(4) Alien Attack (Interceptor Software)
*Requires 48K. *Cartridge. tRequires 8K or 16K.

(Figures compiled by Buffer Micro Shop,
London 01-769 2887)

1(3) (Macmillan)
2(2) Spectrum Machine Languagté!or the Absolute Beginner, Tang (Melbourne House)
3(1) Creative Graphics on the B Microcomputer, Cownie (Acornsoft)
4(5) Basic Programming on the BBC Micro, Cryer (Prentice Hall)'
5(4) Programming the 6502, Zaks (Sybex
6(-) Understanding Your Spectrum, Logan (Melbourne House|
7(~) 280 Assembly Language Programming, Leventhal me,
8(-) Programming the 6809, Zaks (Sybex]
9(8 s and Charts on the BBC Micro, Harding (Acornsoft)

) Graph:
10(10) Forth Programming, Scanlon

S s & (Sams)
(Figures compiled by Watford Technical Books, Watford 0923 23324)
(Last week’s position in brackets)

(Figures compiled by BuneLr Micro Shoj

(Figures compiled by the Vic Centre,

s
Assembly Language Programming for the BBC Micro, Birnbaum

P,
ondon 01-769 2887)

London 01-992 9904)

using) the answer is —2.9802E-8, so that T
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INTELLIGENCE TEST

Pricing the blues

Puzzle No. 43

Once, in his early years, Picasso popped down
to his local art supplies emporium to replenish
his stock of painting materials. He was patricu-
larly short of blue paint. Crayons were 50F,
brushes were 700F and the tubes of blue paint
were 300F.

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

Solution to Puzzle No 38

The lowest palindromic perfect square with an
even number of digits is: 698896 (8362).

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

10 LETL =10

20 LETU = 10

30 FORN = INT (SQRL) + 1 TOU — 1
40 LET S = NxN

50 LET S$ = STR$ S

60 GOSUB 200

70 IFT <> 0 THEN GOTO 90
80 PRINTN,S

85 STOP

90 NEXT N
100 LET L = L+100
110 LET U = Ux10
120 GOTO 30

200
210
220
230

Rem palindromic check

LETT=0

FORP = 1 TO LEN S$/2

IF S$(P) <> S$(LEN S$ — P+ 1) THENLET T =
T+1

240
250

NEXT P
RETURN

Winner of Puzzle No 38

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

LoSERS
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THE COBRA

= £26.85

INCLUSIVE VAT
Why pay more when you can use
your Sinclair*to tie into a

mainframe and/or networks with

SEE US AT STAND
213 AND 214
at the

the COBRA RS 232 \ i
COMMUNICATION INTERFACE. %

SOFTWARE AVAILABLE £ 4 50
AT [ ]
e s £30.00
INCLUDING MANUAL .

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

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

32 ; POPULAR COMPUTING WEEKLY




