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Software for the BBC micro
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The Graphic Extei
tor the BBC Mac

CIRCI,ES I  PA TERNS

FAST LON S W I M S
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Our latest utility ROM includes over 28 new graphics related commands. These can be typed in like any normal commands
and can of course, be included in BASIC programs The commands ore split into 3 distinct areas-

1 S p r i t e  graphics
These ore multi-coloured shapes up to 24 x 24 pixels in size
Once 0 sprite has been designed (using in-buitt routine) it con be plotted at any position on the screen and easily
moved around A sprite can also be part of a 'film' — a sequence ol frames allowing one-nation Up to 32 sprites or
'filmK con be active on the screen at any lime A *film' can contain up to 47 frames, each frame being any sprite
image

- 2. L O G O  'turtle graphics
By using simple FORWARD, BACKWARD. LEFT and RIGHT commands a 'turtle' can be moved very quickly around the
screen, producing intricate patterns by the most user-friendly means Including these commands on structured BBC
BASIC programs provides a  system faster and more powerful than many of the packages currently used to
demonstrate the LOGO language

3. T h e  third section consists of a large number of genet al puipose commands, such as,-
*FILL which will fill ANY area on screen.
Fast circle and arc drawing
30 graphics routines allowing X, Y. Z co-ordinate clotting
Large character punting in a  range of patterns
Scaling — allowing any pan of the screen to be expanded or diminished
A rotate command that will rotate all plotting by any angle around the origin
Because this is a ROM. all the commands ore Ifni° nity available, and has a built-in help menu showing the syntax of
all commands Supplied with a  comprehensive manual and step-by-step fitting instructions, suitable even tor the
inexperienced This ROM represents extremely good value for money.

Available directly from us mail order only, or from d i  good dealers
£28.00 plus S1.00 p&p phm VAT

Mit:OMAR°

ill1211V:11\117LITEREPTS

16 Wayside, Chipperfield, Herts WD4 911. Telephone (09277) 69727
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GRIMM 14" TV/MONITOR
+ REMOTE CONTROL
RGB Input for a super

dioplay. The
picture must be seen
to be believed We
have not seen better
colour on any
dedicated monitor. - - - - -
ORDER TODAY we  guarantee that you will not be ditappiiiteij
And remember. when you finish computing. iusl flick the
Switch and you have a super quality 14" colour TV -  whet
bettor way to lustily the ekerense to your wife or girlfrigod I

Complete with lead for BBC for only
E 3 0 9  inc VAT

loHURRY - l im i t ed  numbers available.
A T  SIDEWISE 1 1 1
P L Rom ExpansionBoard

• Full sidewise Rom
(*pension to 1 6
Roms

• 1 OK Battery backed
CMOS Ram option

• No soldering
required Co fit

NOW ONLY £835

Turn your BBC into a powerful business
system with the NEW Torch Z80 2nd
Processor Board includes additional 64K
RAM PLUS Free Software Valued at over
E1,100. -  ONLY E429 Inc. VAT.

Software includes
• Perfect Writer
• Perfect Speller
• Perfect Calc
• Perfect Filer
• Torch Net
• Commenee Business Games

ORDER NOW. And receive our Enhanced
Utilities Disc. Many additional and useful
programs included.

si !wise
• Plug to• end go consiructoon -  Mounts neatly Inside the

BBC machine

•  Full buttering of address and data bosses -  prevents
data bus loading problems associated with unbufferedboards

• Pin 1 of on board sockets are connected properly -  No
spurious crashes due to this known fault on BBC

• Existing sockets on BBC are usable. All (Tram sockets
are accessible *ghoul removing sidewise

ONLY £43.70
_ E1.00 carriage

TORCH Z80 DISC PACK
with over 0.100 of software FREE

BBC   . .  INC VAT
Acorn Electron   .  199.00
BRE Model 0 ... .... 3 9 9 . 0 0
8SC Mods/ 8 -4, DOS.. .  489.00
BBC Disc Upgrade     8 1 1 1 0
BBC 4-8 Full Upgrade ..   9 5 . 0 0
88C TOtel le 11101,flt . . . .  . .  . . .   2 2 5 . 0 D
BBC 280 2nd Noisier     T B A
BBC 8502 2nd Promises  T I A
DISC DRIVES   .  INC VAT
1.VL Single s I OOK Dries   2 8 5  00
LVL Eapansion Drive .. 1 4 8 . 0 0
Lel Duel v 100k Drive 3 E 1 9 0 0
Pica Simple 100K .... „ .  2 1 2 . 2 5
Pet* Snt ore 40.190T OiSided 31995
Pace Dool 100K 3 7 9 9 9
Pica Dual 40.10T OiSided   8 1 3 4 . 9 5
Pace 200k 417T DiSided . ...   .  72000
Torch Duel 400K 280 Das' Pack . . .  835 00
Opus Single 1 DM .   .  11995

ORDER A COMPLETE SYSTEM
GET ALI LEADS FREE

MONITORS
Microwtec 14" Colour
Sem I I *  Colour
Fidelity 14" Colour Monitor
Grind's 14" Colour TVIAenillat
Sanyo t r  Groan Screw
Phoeint 12' 10--Bes Amber
PRINTERS

14"n Xoson RX:aDE 111  F T  NEW
Epson FX80
(peon FX1 00 •NEW
Slur Gemini 10X
Shona* CP80
Juke St DO Clasywheel   . . .
MISCELLANEOUS
Sanyo OR I 01 Data Reader . . . . .
Cassette Leads - aid Irmo
Acorn Joyetrcks
Oulekshat Joystick .......
Printer Cable Iparallell 1.2 nt
BBC Deluxe %mow
Light Pen . .
The Plug Pee* Filtet
ATP( Rim Espiesein Beard
ROM SOFTWARE
Wordage*
Qiw 5 9 0 0

39.00
aisc NOW 32.95
Tenni !terminal eimulete4 3 2  95Graphics ROM
Pate OFS 3 2 . 0 0

HCCS Logo Forth 3 9 . 9 5
HCCS Forth

HCCS Postal .........
Has Excel
L1/L LDOS Double DuallY

olima . . .  . .  89.00OFS C 18.50
BOOKS   N O  VAT
30 Hour keit 5  95

for BBC Micro. 8  95
BBC Mitre Diet Cow plosion 7  96
Adwitrad Progremming Techniques 7  95
Elam Progremming on the BBC Micro 5 9 5
Coronae Graphice 1 5 0
W O ' S  Charts 7 . 5 0
Lisp Manual 7 . 5 0
Forth Manual 7  50
BCP1 Manual 1 5 . 0 0
30 ProgremmesBBC' 4 9 5
100 Pregrernmas for the 88C Micro 8  95
Diecovering BBC Machine code 8  85
21 fames tor Ma 88C 5 9 5
The Book of Listings 3 1 5
The ABC Micro An Expert Guide 6  95
The Computer Book 8  15
Programming the 88C Micro   5 . 9 5
Using Floppy NMI Witt, till BBC Micro 9  95
Caving Adventure Gene= am the BBC   8 . 9 5
Game BBC Compeers PleY   8 . 9 5

ALLIGATA
Contract Bridge
Bill Barra
Clem Busters
Eagle Empre
Neenderther leen
Pnmary Art

INC VAT
247.00
28100
225.00
213900
8900

129 00
INC VAT
289.00
299 GO
425 00
589.00
249 95
229 00
44500
IPIG VAT

39.95
3 90

13.00
19.95
13.00
5 95

28.96
14.95
13.10

57.00

WE ACCEPT INSTITUTIONAL
AND EDUCATIONAL ORDERS

INC VAT
795
7 95
195
1 95
7 95
795

1 . 11 .1 .11 .1111111 .1111 . .m.
,Jr . 7 '  I V  I F  11111;I:011 l u l l

INC VAT
7,95

• /  95
. 7.95

7.95
7.95
795
7.95
735

• 1.95
7 95_
885
795
885
8.85
7.95
1.95
7.95
7.95
7.95

Zarrrn .  ,  7  95
SUPERION S0f lWAt  I N C  VAT

. 7.95
195
7.95
7.95
7.95
7.95
7.95
1.95
7.95

MIC VAT
7 . 9 5

W C VAT
1 1 5 0

INC VAT
9 . 9 5

I N C VAT
750
795

RING FOR LATEST PRICES MANY 1REOUCTIONS EXPECTED

PROGRAM POWER
killer Gorilla
Chem 8
Cyttertron Minim
Croaker
Danger UXS.
Escape Moonbeam NPhe
flak in the Secrecy
Ferro the Fruit Monsters
Heir Drive/
Swoop . . . . . . . . .
Chemistry . . . . .
Positron
Physics
Demon Decorator
Alien Start
Alien Destroyers
Martian Attack
Moon Roder
Ladriciethe of LeCes-la

Cohan./ Adyentuie
Galassens
Road Runner
Hunchback
Penmen
2002
Gideon; Gemini
tuner Attenen
tOlt City

Pool
COMPUTER CONCEPTS
Logo 2
OPUS
Dogfight
BUG BYTE
Sas Lord
Tact If V e a l

OBC/ACORASOFT IA Select/tad
tagieran Manipuleido
aztooliano
Businms Gams .....
Castle of Riddles
Creative Graphics
Countdown to Deem
Forth . . . . . .  .
Graphs and Cherie
Reimer
Lisp . . . . .   •
aut.. fain Dital
Miura Base . . . . .
Meteor'
Memoirs
anke farrow*
Planetoid
Racket Raid
Snooker
Sphinx Arheinti re .....
Shashi, Command
Neat Knowledge
Snippet,
View „
Speech Kit
Personal Mord, MIlAarldIroml
Dreughti and Antra . . . .
Wordhunt
Whits Knight If
Ways
Tax Oak
Beyond Basic
Toorbot
Canyon
Record Keeper
Doctor Who
SOFTWARE INVASION
30 Rome Alley
Gunsmoke
Attack ea Algae Ceeditort
Vortex   7 . 9 5
VISION   I N C  VAT
Snooker 7 95
°Bodin,' Denial 7 . 9 5
PSION   I N C  VAT
Siloam Sally 7 . 9 5
VoColc 1 4 9 9VeFile
MELBOURNE HOUSE .  INC VAT
The Hobbit 1 4 . 9 5inc. vat

Free carriage UK only
Software laded's:
• PERFECT WRITER • PERFECT SPELLER • PERFECT CALC
• PERFECT FILER • TORCH NET •  Commies • The
Interactive Management Game Approved and used by
leading management consultants. The TORCH Z80 DISC
PACK is the most powerful BBC Disc upgrade wvailabie. it
provides BOOK of storage plus a  180 Secood Processor
running Torches own CPlIM compatible Ciallooting system -
over 200 packages now available -  discs can also be used
(or shoring under Acorn 0.F.S. system,

Clop this ad to your order to receive h i s  4B1110 T
convener program.

[ A  SMALL SELECTION FROMOUR VAST RANGE

I N C VAT
9.95
9.95
995
9.95
9.95
9 95

16 85
995
995

1685
99.95
9 95

95
9.95
9.95
9.95
995
995
9.95
995

59.00
55.00
9,95
9.95
9.95

11.50
.,• 1E00

20.00
1 0 . 0 0

10.00
10.00
1600

.1000
INC VAT

7.95
7 95
1 9 5

1

... INC VAT
Gisplikay, ,     7 . 9 5
%Plies II/SKI/841 . .  9 9 5
Graph Diet ...„   1  2 95
The Key Ittlet Only) I  295
Single Kay Entry   4 , 9 5
ShadowIlmpector   7 . 9 5
Stare 40I001 Ion Distil
011 SOFT ..... , ,. ..............  M C  VAT

747 Fright Stinuestor II   8 . 9 5 •AMC 0 M    INC VAT
Spate Highway   8 . 9 5
GEMINI GAMES . . .  MC VAT
MmHg Centro.    9  95LiMreter . .  9 95
Caterpillar . .    9  95GEMINI
Cock Book kg .. . .  95 00
!no A Statements 1 9  95
Communal Ate .  ....... 1 9 9 5 .
Mailing hot . .  .  19.95
Otis Base   1 9  95
Stork Central . . .  1 9  95
Nome Accounts „._ ... . . . .  1935
SOFTWARE FOR AU.   .  INC VAT
Stock Control Cl) . . . ,  1 9 3 5 / 2 9  95
ImmonaStatanents CV . , .  19 95/29 95
Seles2Purcheses 013 .  19 95r29 95

I S A M E  DAY DESPATCHO N STOCKITEMS

ADVENTURE INTERNATIONAL  I P I C  VAT
Athamounnand 9 . 9 5
Voodoo Curls 9 . 9 5
Secret Minion .  9 9 5
Pima Adveniort     9 . 9 5
SOFTSPOT    I N C  VAT
1.'811141On 5l4,11911     6 9 5Heist 6 9 5
AARDVARK •   I N C  VAT
leap 6.90
WATFORD I N C  VAT
Pen, 8 90
Agf   I N C  VAT
Cdon Anita 7  90
Chuckle Egg 1 9 0

Mkt OPOER
Po5t pm order lode) lo
COMPUTERAMA. 1 Seta Stmt. Soothed
St 16 21'S 01 telephone your Ar,e, .I•
firolidycdtd mantle, i t n p a t t  .•
immediately 107851 41899

.L.41. in coda., H o m e  GDOVUtIF CtollOt too l h eBBC enthustalt
Send lerga SAI tor Nether deride el anyproduct

I . 0 0 I A t t  hOE1

CARRIAGE
Moottort Ors, Drives

Printers f 8 00 Books El each
Camay. Decks E2 00, 1. sods and soft-Aareft 51)

WE EXPORT WORLDWIDE
Telex 36540 Hourds G.

0111CKSHOT II
BBC JOYSTICK
-  Now with rapid
fire option
Self centring
Joystick Works even
with keyboard only
programs
A sensation at the
Micro User Show
More fun reaches
the gams Other
loysticks cannot
Limited 509044
this dem.

E19.95 o o  p&p

writ  O W

= M r  .m.111.011111111.111.ompq
volmo111 .111 '1011P1•111

STAFFORD S T O K E - O N - T R E N T  S H R E W S B U R Y
59 Foregate Street, Stafford, 1 1  Market Square Arcade, 1 3  Castle Gates. Shrewsbury
ST16 2PR. Tel :  (0785) 41899 H a n l e y ,  Stoke-on-Trent, S Y 1  2A8.  Tel: (0743) 60528ST1 1PD.

Tel: (0782) 268620

1
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The Micro User welcomes program list-
ings and articles for publication. Material
should be typed or computer-printed, and
preferably double-spaced. Program l is t -
ings should be accompanied by cassette
tape o r  disc. Please enclose a  stamped,
self-addressed envelope, otherwise t h e
return of material cannot be guaranteed.
Contributions accepted f o r  publication
will be on an all-rights basis,

c 1 9 8 4  Database Publications Ltd.  N o
material may be reproduced in whole or
in part without written permission. While
every care is taken, the publishers cannot
be held legally responsible for arty errors
in articles or listings.

The M i c r o  U s e r  i s  a n  i ndependen t
publication a n d  ne i ther  t h e  B B C  n o r
Acorn Computers Ltd are responsible for
any o f  the articles in this issue or for any
of the opinions expressed.

Distribution to the news trade in the UK
and Ireland is  by Wells Gardner, Darton
and C o  Ltd.,  Faygate, Horsham, We s t
Sussex R H 1 2  451-1 F a y g a t e  444) .
Enquiries regarding overseas distribution
should be made direct to the publishers.

4 M I C R O  USER M a r c h  1984

CONTENTS

" N E W S

BEGINNERS
( B r i n g  your micro to life with a touch of colour.We show you how simply it  can be done.

ONLY HUMAN
The second part of our series on user-friendly
programs, wi th the emphasis on education.

( NETWORK
An economic and simple method of allowing
several BBC Micros to share a disc unit.

COMPETITION
List eight ROMs in order of importance, and
win them — plus a sideways ROM board.

Lots of fun and educational value in this
simple number game for children.

DENARY DERRICK

WORKSHOP

Keep in touch with the latest happenings in
the eventful world of  the BBC Micro.

Passing arrays to procedures is simplicity itself
if you use our cunning techniques.

MAZEMUNCH

SOUND ADVICE

BIRTHDAY

Tremendous fun for all in our explosive version
of one of  the great, all-time arcade hits.

( W e  continue our series by explaining how tofully exploit the sound effects channel.

Our anniversary game. Can you light the
candle before you are blown out?

8
8
8
9

10
10

fo

a

1



Don' t  miss our 32
page disc special—

essential reading for
anyone interested in

discs. W e  explain:
82 Discs for beginners
85 Verifying your programs
88 Using the DFS commands
99 Saving screens on disc

104 H o w  discs work
109 Loading via a menu

PLUS an in depth survey
of disc drives available

for the BBC Micro — see
the centre pages. 154

168

ADVENTURES
Our forthright columnist takes her usual
critical look at the world o f  adventures.

I E I

RECOVERY
f i l l E : 1 1  ' B a d  Program messages? Why not use our

invaluable program recovery routine?

SOFTWARE SCENE

_)

Our team of frank and thorough reviewers
assess some of  the latest software releases.

SUBSCRIBE NOW
A year's subscription to The Micro User will
bring you a FREE Micro User cassette.

MICROMAIL

LIGHT PEN

C P T h e  page you write yourself. Just a smallselection from the flood o f  letters pouring in.

I t E a  B O D Y  BUILDING
A high speed AID converter can turn your
BBC Micro into an oscilloscope.

HARDWARE REVIEW
...

Our impartial experts give their assessment of
new pieces of  hardware for the BBC Micro. . . . )

Single pixel resolution for light pens is now
possible with our resolution revolution'

TAPE 81 DISC OFFER
Save yourself the chore of keying in programs
with this months  cassette or disc.

BACK ISSUES
Make sure your Micro User collection is
complete A l l  you've missed and how to get i t

March 1984 MICRO USER 5



EINSALES
FIBCOST o f  s a l e s

HIPGROSS P R O F I T
I l l e s s
tel L i a n i m t

PSION SOFTWAPE

VIKALC yu-Fl i tx

For thE BBC
MICROCOMPUTER

ModEl Aand B

,11.1

412•1•1011.1

4 2 0 0 0
2 8 5 6 0

13440  1 3 7 0 9

i l f l O t t o  _ 7 1 1 1 0 0 _  -

PSION SOFTWAPE CACI

42840
29131

Mind your
own Business

Vu-Calc and Vu-File are two of our most powerful and popular Software packages that make practical and
serious use of your BBC Microcomputer.

Whether you use them to help run your business or keep your household records and plans in order, Vu-Calc
and Vu-File form essential Software that no serious BBC Micro user should be without.

Supplied on cassette they can be used with cassette or disk systems, and come with detailed user manuals.
Vu-Calc and Vu-File are written in Machine code, and feature full on-screen prompting with Printers driven

through either serial or parallel ports.
Vu-Calc and Vu-File require 32K RAM. and will operate with MOS 0.1, MOS 1.0, MOS1.2 and BASIC 1 OR BASIC 2.

Vu-Calc—The Versatile Spreadsheet Programme
Vu-Calc is a sophisticated and powerful 'spreadsheet programme
that generates and calculates large tables of interdependent text.
data and formulae.
Vu-Calc's grid has 52 rows x 26 columns available to the user and
tables and reports can be printed. or stored on cassette or disk.

Vu-Calc's applications include:—
Cashflow Projections
Home Finance Management
Engineering and Statistical Tables
Investment Forecasting
Business Planning
Profit and Loss Statements
Break Even Analysis 04.95

The whole range of quality Psion Software.
including the popular Vu-Calc and Vu-File
applications programmes are available from
W. H. Smith. Boots and all good software
dealers.

PSION
SOFTWAPE

Psion Ltd., 2 Huntsworth Mews, Gloucester Place. London NW I ODD

Vu-File—The Complete Filing System
Vu-File is a powerful Data Base Management system forsophisticated
electronic filing and manipulation of information of all kinds.
Vu-File creates dedicated Data Bases to suit your requirements with a
capacity for nearly 16,000 characters. Full on-screen prompting
ensures ease of use.

\in-File's applications include:
Catalogues of Stamps. Coins. Books, Records Etc—
Names and Addresses
Customer Accounts
Estate Agents Lists
Medical Records
Club Memberships
Records and Lists of all Kinds

Dealers are invited to contact Psion to find
out details of substantial discounts for trade
orders of our best selling software for the BBC
Microcomputer.



BBC
BBC Model A
BBC Model B
BBC Model B D i s c / i t
BBC Disc Interface
Speech Interface
BBC Teletext Receiver
View Word Processor

E299.00 Bus iness  Games . .
E399.00 T r e e  of Knowledge.  • E
£469.00 P e e k o  - Computer/Manual
E95.00 A lgebra ic  Manipulation
£54.00 Creat ive  Graphics Cassette  • E

E220.00 G r a p h s  and Charts Cassette
E59.00 D e s k  Diary/Manual  •

E9,95
E9.95
E9.95
£9.95
E9.95
E9.95
E9.95

[8.95
Advanced 6502 Programming

Lisp Cassette • E £16.85
BBC DISC DRIVES Forth Cassette • E

Philosophers Quest
£16.85

£9.95
Acorn/LVL single 100K drive

E7.50

Sphinx Adventure E9.95
(expands to double) E240.00 Cas t le  of Riddles E9.95
Acorn/LVL dual 100K drive E370,00 Mons te rs   • E E9.95
Pace single 1001K drive £210.00 Snappe r   * E E9.95
Pace 200K drive E250 00 Planeto id E9.95
Pace dual 100K drive E370 00 A r c a d e  Action El 1,90
Pace 40/80 switchable E365.00 Rocke t  Raid E9.95
Pace dual 40/80 track switchable M e t e o r s   • E E9,95
double sided drive 800K E670. 00 Arcadians • E E9.95
Cumana 100K slim £210.00 S l id ing  Block Puzzles E9.95
Cumana dual 100k slim E375.00 C u b e  Master E9.95
Cumana Dual 200K slim E485,00 S u p e r  Invaders E9.95
LVL OD Disc Int Kit E90.00 Miss i le  Base E9.95
Pace Disc Int Kit E95.00 Starsh ip  Command • E E9.95

Countdown/Doom E9.95
ACCESSORIES Snooker

Number Balance
£9.95
(9.95

Cassette Recorder E24 W o r d  Sequencingoo E9.95
Cassette with Counter D i n Word HuntE29 oo E9.95
Joysticks SW Self-Cen PR e17. M i s s i n g  Signs50 £9.95
Joysticks Analogue PR Draughts & Reversi  * EE17. 50 E9.95
Micro Dust Cover E5. 00 J C B  Digger E9.95

ELE Light Pen E44. H o p p e r  ,   • E00 E9,95
TV Aerial/Computer Switch E2. 50 Chess  • E E9.99
Plinth for Monitor £16. 50 SOFTWARE
GEMINI INVASION
Business/Games

3D Bomb Alley E7.95
Cash Book Acc. ... E95. 00 Vortex E7.95
Beeb Calc £19. 95 Gunsmoke E7.95
inv. & Statements E 1 9 . 95A t t a c k o n AlphaCentruri £7 95
Commercial Acc. £ 1 9 . 95

BBC SOFTWAREMailing List
Database

£19. 95
£19. 95

Stock Control E19, 95 Whi te  Knight - Chess E11.50
Home Accounts E19. 95 D r  Who £9.99
Word Processor £19. 95 To o l  Box E21.00
Liberator E9 95 Beyond Basic E11.50
Missile Control £9. 95 H o m e  Finance E9.99
Add E5 for disc versions Record Keeper. E9.99

Let your BBC Micro Teach you to Program E6.45
Assembly Language Programming for BBC [8.95
Advanced 6502 Programming E10.25
The Book of Listings (BBC Publications) £3.75
The Computer Book (BBC Publications) £ 6 . 7 5
Creative Graphics (Acornsoft) E7.50
Graphs and Charts (Acornsoft) E7.50
Forth Manual (Acornsoft) E7.50
Lisp Manual (Acornsoft) E7.50
Programming the 6502 E9.95
6502 Software Design E10.25
Easy Programming for BBC Micro E5.95
35 Educational Programs for BBC Micro E6.95
Further Programming for BBC Micro E5.95
Programming for BBC Micro £6.50
Basic Programming on the BBC Micro E5.95
21 Games for the BBC Micro E5.95
30 Hour BASIC E5.95
BBC Micro Revealed E7.95
6502 Sub Routines E10.50
Assy Lang Programming for BBC £11.95
Discovering BBC Machine Code £6.95
Sound and Graphics E7.95

5 THE PARADE, YATELEY TEL: YATELEY 877222
NEAR CAMBERLEY, SURREY

BOOKS FOR YOUR BBC MICRO

NERO CENTRE
SOFTWARE FOR YOUR BBC MICROACORNSOIT
MICROPOINER

Moon Base Alpha  • E  E 7 . 9 5
Moon Raider   E  E 7 . 9 5
Nernisis   E 7 . 9 5
Timetrek  E 7 . 9 5
Galactic Commander  £ 7 . 9 5
Asteroid Storm  £ 7 . 9 5
Swoop • E  E 7 , 9 5
Alien Swirl   E 6 . 9 5
Laser Command  E 7 . 9 5
Space Jailer   E 6 . 9 5
Martian Attack  E 7 . 9 5
Positron  • E  £ 6 . 9 5
Zarm  E 7 , 9 5
Intergalactic Trader   8 . 9 5
Cosmic Combat   E 6 . 9 5
Cybertron Mission  • E  E 7 . 9 5
Bumble Bee  E 7 . 9 5
Caveman Adventure   E 6 . 9 5
Felix* The Fruit Monsters • E  E 7 . 9 5
Bandits at 3 o'clock  • E  E 6 , 9 5
Labyrinths of Lacoshe  E 7 . 9 5
Croaker  • E  E 7 . 9 5
Danger UXB   £ 7 . 9 5
Cowboy Shootout   £ 6 . 9 5
Chess  • E  E 7 . 9 5
Killer Gorilla   • E  E 7 . 9 5
Hell Driver   E 7 . 9 5
Demon Decorator   E 6 . 9 5
Draughts   E 6 . 9 5
Felix in the Factory  • E  E 7 . 9 5
Chemistry  E 6 . 9 5
Constellation   E 6 . 9 5
Physics   £ 6 . 9 5
World Geography   E 6 . 9 5
Where  E 6 . 9 5
Draw   E 9 . 9 5

MONITORS CTV
Microvtec 14' colour
Sanyo 14" colour
Sanyo 12" green
Philips 14' colour TV
Ferguson l e  colour TV

Card Number
Name
Address

E240 00
1240.00

E90.00
C190 00
E165 00

4
5
6

BUG BYTE
Old Father Time   E 9 . 5 0
Graphics Pack  E 9 • 5 0
Sea Lord   E 7 . 5 0
Oblivion   E 7 . 5 0
Galaxy Wars  • E  £ 7 . 5 0
City Defence • E  £ 7 . 5 0
Space Pirates   E 5 . 5 0
Twin Kingdom Valley  • E  E 9 . 5 0
Space Invaders   E 5 . 5 0
Music Synthesiser   E 9 . 5 0

SUPERIOR
Galaxians
Centipeds
Invaders
Space Fighter
Alien Dropout
Fruit Machine
Frogger
Road Runner
Wordwise word
processor - ROM
Logo - ROM
Disc Doctor - ROM

PI,J,Fise send Tri

2
3

I enclose cheque rPO. for
Or please debit my AccessiBarclaycardOirsa* (delete as applicable)

Expiry date

liSlephone
PAH ELECTRONICS LIMITED

Unit 3 • Hogwood Lane • Finchempateed • Berkshire RGil l  40W
• C A R R I A G E  COSTS -  Micro's, Monitors, Disc Drives, Printers £7

Books, Cassette Decks, Leads. Software'50p each item.
ACCESS, BARCLAYCARD VISA ORDERS WELCOME

CREDIT FACILITIES
Instant credit up to E1.000 Deposit  10%. B 3

E7 95
E7.95
E7.95
E7.95
£7.95
E7 95
E7.95
E7.95

E40.00
£29.00
E29•00

PRINTERS
Epson RX 80T  1 2 8 0 . 0 0
Epson RX 80F1  E 3 1 5 . 0 0
Epson FX 80   £ 4 2 0 . 0 0
Star Gemini 10X   E 2 5 0 . 0 0
Star Delta   E 3 9 9 . 0 0
Star DP515136 col   E 2 7 0 . 0 0
Silver Reed Ex43   E 3 9 9 . 0 0
Juk, 6100 Daisy Wheel   E 3 9 9 . 0 0

•E For ELECTRON
PLEASE STATE

FAST MAIL SERVICE-SAME DAY DESPATCH ON ITEMS IN STOCK
MAIL ORDER COUPON

March 1984  M ICRO USER 7



T E C H N O M A T I C B B C  Computer & Econet Referral Centre01-452 1500 01-4509764 01-450 6597 Telex 922800
ACORN COMPUTER SYSTEMS PRINTERS & PLOTTERS
BBC Model B E348.00a EPSON FX-80 • E325.00a
BEtC Model B Emmet E289 00a EPSON RX-E10 FT E250 00a
BBC Model 8+DES EA09.00a EPSON EX-100 E490,00a
BBC Modei B • DES + Emelt • E450 00a NEC P030 23BE-N 010 00a
Acorn Electron E175001 SEIKOSKA GP 100A • E170 0Da
BBC Teleien Receiver C195.00a SEIKOSHA GP250X E199,00a
BBC Dust Cover SEIKOSHA GP 700A Comet E375.00a
Pair or Joysticks El I 70€ JUKI 6100 Daisy wheel E3513
TORCH Z130 SYSTEM MCP40 Col Printer Plotter. • E129 00a
TORCH 180 Disk Pack E730 00a Accessories
tORCH 780 2rkd Processor Card
UPGRADE KITS

E375 00a Parallel Printer Lead ,
Serial Preder Lead

EIO 00d
E 8 . 2 0 4

A to B Upgrade Kit E75 00d Epson Serial Interlace 2K E60
installation E1500 Epson Serial Interlace £50 00c

Kit E84.000 NEC Serial Interface • E42.00c
instaliatron C15 00 Epson Paper Poll Holder E17.000
Econel K E45.000 IX-80 Tractor Attachment E37 00c
!emanation E25 00 PAPER Fanfold 2000 sheets • • E13 50b
Speech Kit 247.000 Putter Sharer Parallel
installation EIO 00 3 computers - 1 onmer • E59 000
ECON ET ACCESSORIES Graf* Graphics Tablet E125 000
Prelim' Sem( Hem 241.00c GRAPHICS Plotter E27000a
File Server Level 1 036,00c
File Server Level 2 E216 00A COLOUR/GREEN MONITORS Peals Incid)
Clock + 2 Terennatere. E815.0011 Micruntec 1431 14" RIGB Std Res 0215.00e
t cone! User fiLoOF EIO 0001 Microvitec 1431P 14" RGB,PAL Std ResE249 00a
BBC FIRMIARRE

E7.500
Mcrovitec 1431PS 14 • FIGB., PAIL Soot
Microwtec 1451 14" HGB Med Res

2259.001
E325 00a

1,2 Operanng System
Basic 11 Rom
view Word Processor Rom
Wordwise W P Rom
Beeepen W!' P Rom
BCPL ROM+ Disc
Pascal-T ROM
Disc Doctor Utility Born
Termi Emulator Rom

E32 00d
252 00c
E32,00c
E29,00c
017 00A
E44 00c
E30.00c
E29 00c

Microvilec 1441 14 RGB Bes
Microntec 2031 20- ROB Slit Res
KAGA Vision I 12" RGB lies
KAIAsIomII l2RGBHiRes.
KAGA 12" Green HiRes.
SANYO 0048112CX Cam Hi Pes
KAGA RGEI Lead
BNC Greer, Screen Monitor Lead

cA40 ElEta
E287 00a
E230.00a

E 2 8 5 00a
E106,00a

29900a
ER 50d
2350d

Betecalc Spreadsheet Rom , E32.00c BBC COMPATIBLE 5.25" DISC DRIVES:
ULERACAEC Rom 1 BBC PAL ES5.00c An include cables. manuaiI  lomat disc)
Gremen Mug Rom E28 00c 100K i41) Traci0 E 1 5 0 . 0 0 a
Computer Concepts Graphics Rom • E28.00c 100K !!40 Track) with esti E185 00a
BBC ANCILLARY HARDWARE 200K .401130 Track i E180001
EPROM Programmer
Smarnnouth Speech Synthesiser

50A
. E797,001)E3

200K /BO Track 1 wrth psu
4

r4011aTCrkacDS10
E.C2"1195,130anal

RH Light Pen • E39,50b 21flOOK p s u E320 00a
- lime-Warp- Real Tune 21200K 140/80 Track) with psu E400 00i
Clock/Calendar E29.1301 2x400K 180 Trace OS i wan psu E420.00a
ACORN IEEE Interlace A NKOI
EX MON E20282 ood00c

ACCeSS Dries:
40/80 Track Switching Module E313.00€

Mill KIT E20 00d Senile Disc Cable C.6

We have selected a range of
printers that will meet most
requirements.
SEIKOSHA—ranging from a
low-cost utility printer, right
up to  an advanced four-
colour printer.
EPSON—the h igh  quali ty
dot-matrix printers that set
the standard in the industry—
versatile printers that provide
the optimum in performance

& reliability. The RX80/FT provides all standard printing &
graphic functions, (single sheets & perforated paper), with
the de-luxe FX80 giving in addition proportional printing,
italics, programmable characters etc. The
FX100 also allows the use of 15' wide paper
The &MI daisywheel provides a quality
normally found in printers costing far more.
Printer cables, interfaces, ribbons, paper
etc. are all normally available from stock_

PRINTERS:

areahl
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DISC DRIVES •
A full range of disc drives fitted with quality Japanese
slimline mechanisms, (such as TEAC, MITSUBISHI etc.) are
supplied ready to connect to your BBC, and come complete
with necessary cables, formatting disc, manual etc. TEAC &
MITSUBISHI mechanisms can operate in single and double
density modes. The switchable disc drives give the user
flexibility by allowing access to both 40 & 80 Track discs.
The 40/80 Track switching module can be simply attached
to your standard 80 track drives thereby vastly increasing
their versatility For the serious user whose prime need is data
storage, we can offer the KENDA PROFESSIONAL DMFS,
which provides a genuine double density system. We also
have a full range of diskettes, variety of disc storage cases,
disc-drive cables_ The Roppiciene head cleaning kit, is the
ideal w a y  t o  ensure
optimum performance of

m o odisposable cleaning discs
your drives_ The use of

eliminate the risk of recon-
tamination and abrasion,
and ensure continuous
data c a p t u r e  a n d
transmission.

-411111111111116

Boo
TORCH Z-80 Pack:

Your BBC computer can be converted into a business
machine at a cost slightly higher than a 800K disc drive. The
Torch pack with twin disc drive and a Z80A processor card
greatly enhances the data storing and processing capability
of the computer (NOTE: In BBC mode the disc pack
functions as a normal BBC drive). Z80A card comes with
64K of RAM and a CP/M compatible operating system in
ROM. The system is supplied complete with a BBC owner's
user guide, a  System/Demo disc, a  PERFECT software
package and COMANEX, a business management game.
The PERFECT software package comprises of a DATABASE,
CALC. WORD PROCESSOR and SPELLER commercially
valued at over MOO. We are now supplying a Utility that
enables software on 40 Track discs to be transferred to 80
Track discs MO.
NOW AVAILABLE — The TORCH Z80 SECOND PROCESSOR
CARD — for those who already have suitable disc drives
The card is supplied with all the free software, as detailed
above, presenting a very attractive package. £375.

TECHNOMATIC

A L L  P R I C E S  E X C L U D E  VAT. Please add carriage 50p

Our in depth stocks allow us to offer immediate deliieries on most items and our aim is to proiide the
best mailable products at competitive prices. In addition to the items listed above we carry extensile
stocks of: connectors, connector assemblies, corn txments including Tits. CMOS, It A Nis, EPROMs
and CPUs. Spares tor the BB(' computers are normally available from stock. Orders from government
departments. public bodies, hospitals, schools, colleges, IMMVerSitit'S and recognised PI,Cs welcome.
We specialise in world wide exports. No %Al on exports. Our specially negotiated freight charges to
many countries ensure the customer considerable savings on charges.

COLOUR GRAPHICS PLOTTER:

This robustly built 3-colour graphics • plotter provides both
versatility & precision. The carriage can be moved with an
accuracy of 0.025cm. over an area the size of A4 paper. The
plotter bed can accept paper & far thicker materials, at sizes of
up to A3. The basic plotter carries three pens each of which is
software selectable. Optional accessories that can be fitted
include: Scriber, miniature drill, router, and optical sensor for
scanning. This versatile plotter can provide an endless source
of creative ideas.



Everything you need for your BBC Computer
Plus friendly service and professional advice

Donnie Disc Cable
DISCS 407 S5/S0 Pert of 10
DISCS SOT SSIDO Pkt ot 10
DISCS 401 05/00 Pkt of 10
DISCS SOT DS•110 Pkt ot 10
FLOPPICLENE Drive Head Cleaning
Kit C 1 4 . 5 1 1
Disc Library Case E 2 . 5 0 0
Disc File Case 30140 . C 8 . 0 0 c
Disc Locket)* case 30/40 E 1 6  00c
Disc Lockable Case 60/70 E 3 0 . 0 0 1 1
EPROMS:
2764. 250n5 .  E7.00
27128-300nS .  . E18•00
27128 250nS E 2 2  00
SOFTWARE:
GEMINI BUSINESS Including Database Mail-List,
Beebratc. Beeliplot Stock-Control, Home Accounts.
Above on Cassette _ E 1 7  25c
Above on Disc E 2 0 .  25c
CashBook on Disc. E 5 2 0 0 c
Final Accounts on Desc E 5 2  00c
Cashbook/Final Accounts both C 8 2 . 0 0 0
GEMINI leisure - Eui Range
TABS BUSINESS SOFTWARE FOR TORCH
Sales Ledger ,•CPIN C 9 9 , 0 0 0
Purchase Ledger ICP/E11 • - • C 9 9 . 0 0 c
Ratline List .CP.1,11 C 9 9  00c
ACORNSOFT - hi Range
ACORN LANGUAGES including BCPL, LISP
FORTH with Manuals
BBCSOFT - Full Range
PROGRAM POWER - Full Range
ACORN SOFT Electron - Full Range
BEEBOGSOF 1 - Full Range
CASSETTE RECORDERS:
SANYO DR 101 Data Become! E 3 4 , 0 0 0
Dater Slim Line E 2 4  00c
BBC Tape Recorder E 2 8 . 5 0 1 )
Cassette I ead E 3  00d
HOBBIT Floppy Tape E 1 3 5 . 0 0 0
HOBBIT Zero Mummy Option £ 2 5  DOd
Computer Grade C-12 cassette E 0 . 5 0 0
Computer Grade Cassette loon E A  50c

Mim-dala cassene E 3  0011

8BC BOOMS (NO WO) p&p E1.50,book
Advanced User Guide (p&p E2) E l  2.95
Advanced 6502 Assy Lang Prog E 1 0 . 2 5
EP • IA HAntthnnk Z I O

tabtin
E 15 00c
C24 00c
E 1E1.00c
£26 00c

Micros Interlacing techniques E l 3  05
Programmmg Me 6502  E 9 . 7 5
6502 Applicalons   £ 5 . 1 5
BBC Umlaute, Books
Assembly Lang Prog tor BBC Birnbaum E8.95
Assembly Lang Programming on BBC Micro
dr Ferguson and Shaer
Basic Pros Mr BBC C 5 • 9 5
BBC an Wert Gude .  E6 95
bloom Revealed .  . £7.95
Easy Pmgrarnming on BBC £ 5 . 9 5
Ruttier Programming on BBC .  . E5.95
Games ABC Converter Play
Introducing ABC Micro E 5  95
Let 'tor BBC leach You. . . ,  C6,45
Programming The BBC. E 6  50
30 Hour Basic ,  %
35 Educational Programs E 6 . 9 5
BBC Sound & Graphics E l  95
Creating Adventure Programs E S  95
Discrmenrig Machine Code £ 8 9 6
Structured Programming £ 6 . 5 0
Assembly Languano Shiva E 7  95
6502 ALP £ 1 2 . 5 0
Using the 6502 AS5 Lang C 1 4 . 5 0
6502 Machine Code lot Beginners £ 5 . 9 5
6502 Software Design E 1 0  25
BBC Basic iMetiounte1.. . £ 7 . 9 5
MP on BBC Addeson E 7 . 9 5

C Graphlts and Sound E 6 . 9 5
mvenced Prog Techniques £ 7 . 9 5
Programming the 280 E 1 2 . 1 0
Forth Acorn E 7 . 5 0
Using Floppy Disk with the BBC Micro
Compute' Comana £ 1 . 5 0
BCPL User Guide Acuin ip&p E2I E 1 5  00
LISP Acorn £ 7 . 5 0
Creative Giaphics Acorn C 7  50
Graphs and Charts Acorn. E 7 5 0
The Friendly Computer Book ABC E 4 . 5 0
Beyond Basic ABC .  E725
Into View BBC Were Processor
Acorn E 2  50
Mvanced 6502 Int erracmg ,  £10.95
Electrum
Start Programming with the Electron  .  £7.95
Assembly Language Programming on the
Electron
The Eleclron Book
Basic Sound and Graphics
68,21Innk

E7 96

E 7 . 9 5
E7 95

cfl 2s

ACORN IEEE INTERFACE
A lul l  implementation o f  the IEEE488 standard,
providing computer control of compatible scientific &

technical equipment, at a lower price than other systems.
Typical applications are in experimental work in academic
and industrial laboratories. Phone for details. E282.

TELETEXT
Converts your BBC into a fully fledged Teletext Terminal.
In addition to normal reception of Teletext pages, it is able to
'download' software as well as saving standard pages on
any of the four TV channels. 096.

ULTRACALC
With advanced features, such as: *Handling of labels as well
as numbers, as values, allowing the search of a list by a
meaningful name, instead of just a number. 'Efficient memory
usage allowing large spreadsheets to  be constructed.
*Variable width columns.
It helps you to create and manipulate *Budgets 'Cash-Flow
forecasts *Price Lists *Balance Sheets Time Sheets *Order
Entry *Small Databases *Scientific Calculations etc. E65.

MICROTEXT
Developed by the National Physical Laboratory is a program-
ming system designed to simplify the production of a wide
range of man-computer dialogues. Using MICROTEXT, an
expert in any field can construct their own complete courses
of computer-based instructional material. Applications include
interviewing systems, teaching packages, training courses
and Interactive demonstrations and simulation. E43,35p

unless indicated as follows: (a) f ( b )  £2.50 ( c )  £1.50 ( d )  LIMO

SANYO DRI 01
Data Recorder. An advanced data recorder that consistently
achieves superior performance.

MONITORS:
MICROVITEC-a
range of British Made
DTI/ACORN approved
Std/Med/Hi-resolution
RGB colour monitors
that have a consistent,
reliable performance.
Also available in RGB/
PAL/SOUND versions_
The K A G A  r a n g e
provides a  s im i l a r
performance in 12" screen format Our Japanese manufactured
Hi-Res green screen SANYO is an ideal solution for high
clarity 80 column text display. The KAGA green screen, with its
'chemically etched' anti-glare screen for the discerning user
All monitors are supplied with suitable leads at no extra charge.

RH LIGHTPEN:
The Acorn-approved superior design, with a programmable
'push tip' switch, status indicator LED and an interface box.
Supplied complete with manual, full software and basic
demo programs. Colour graphics programs will be available
separately.

INSTITUTIONS & EDUCATIONAL
ESTABLISHMENTS

MA I .  ORDERS TO: 17 Burnley Road, London NWRI 1ED
(Tel: 01-452 1500, 01-450 6597 Telex 922800)

SHOPS AT: NW London: 15 Burnky Road. London NWIO I ED
(Donis H M O  2 mins widk, ample car parking space)

West I Amdon: 305 Edgware Road, London W'2. Tel:01-723 02.33
(Near Edgware Road 9 )

ce-144
s4:N0 (?,*Ne•

TECHNOMATIC
All prices exclude carriage & NAT Please add carriage as indicated and
add 15% Ma to the total order value. For fast delivery telephone your

order quoting VISA or Access card or official order number.
(Minimum telephone order f5).

Our bulk purchasing power enables us to provide very
competitive quotations, as well as being able to supply in
quantity a very wide range of equipment, accessories and
spare parts from stock.

GRAFPAD
A low cost graphic-tablet offering the performance
and durability required for the business,
industrial and educational user. It is
small, accurate & reliable.
Working area: 240 x 192mm

Menu area. E125.
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EPROM PROGRAMMER:
A fu l l y  self-contained
mains-powered ep rom
programmer housed in
an attractive f inished
case. It is able to program
2716, 2732/32A, 2764 &
27128's in a single pass.
It is supplied with vastly
superior software when
compared to any currently
available s imi lar  p r o -
grammer. In addition to
normal eprom programming, you are now able to load your
favourite basic programs onto eprom.
* Menu Driven Software provides user friendly options

for programming the eprom with:
a) Basic programs.
b) Ram resident programs.
c) Any other program.

EPROM ERASERS

— --;a1-- - - . - - t -

\wow411--_;/\‘‘--a-

*  Programmer can read, blank-check, program & verify at
any address/addresses on the Eprom.

*  Personality selection is simplified by a single rotary
switch.

*  Programming voltage selector switch.
* Full Editor with ASCII Disassembler allowing direct

modification of memory data in HEX or ASCII.
*  Continuous display of  time left for completion o f

programming.
* Continuous display of current addresses

as they are being programmed.
The programmer comes complete with cables,
software & operating manual.
E89 + E2.50 carriage. Software on disc E2 extra.

M T  Eraser with built-in timer and mains
indicator. Built-in safety interlock to avoid
accidental exposure to the harmful UV rays.
It can handle up to 5 eproms at a time with an
average erasing time of about 20 mins. E59 + E2 p&p.
LA/1 as above but without the timer £47 + E2 p&p.

BEEBUGSOFT
A professional range of Firmware/Software to suit both the
advanced programmer and the user. From the well known
'EXMON' and 'TOOLKIT to the WORDWISE SPELLCHECK.

SMARTMOUTH:
WITH A N  I N  RN ITE
VOCABULARY—A ready
built speech synthesiser
unit, allowing the creation
of any English word, with
both ease and simplicity,
while, at the same time
being very economical in
memory usage. You can
easily add speech t o
most existing programs. Due to its remarkable inlinite vocabulary its
uses spread throughout the whole spectrum of computer applications—
these include industrial, commercial, educational, scientific,
recreational etc_ No specialist installation—simply plugs into the user
port—and due to the simple software, no ROMS are needed.
SMARTMOUTH is supplied with demo and development programs on
cassette, and full software instructions E37+ E2.50 carriage.

71ME-WARP'
REAL-TIME-CLOCK/CALENDAR

A low cost unit that opens up the total range of Real-Time applications.
With its full battery backup, possibilities include an Electronic Diary

continuous display of 'on-screen' time and date information
automatic document dating, precise timing

& control in scientific applications,
recreational use in games etc—its

uses are endless and are simply
limited by one's imagination.

Simply plugs into the user port—
no specialist installation

required—No ROMS. Supplied
with extensive applications
software. Please phone for

details. E29•00 + E2.50
carriage.

TECHNOMATIC
IS AN OFFICIAL BBC DEALER

In addition to the items mentioned in our advertisements, we
carry extensive stocks of: connectors, connector assemblies,
components including TTLs, CMOS, RAMs, EPROMs and
CPUs. Spares for the BBC computers are normally
available from stock. Orders from government
departments, public bodies, hospitals, schools,
colleges, universities and recognised PLCs welcome,

MA II ORI)ERS TO:17 Iturnie Road. Volition NiA10 WI)
(Tel: 01-452 I RM. 01-450 6597 klv 92221(10)

441)PS :  NV% I midon: 15 gunk, Road, Limidon N WIO I ED
(t)ink D i l l e  2 mins walk, ample, car parking space)

%lest 1 Aindon: 305 Edgware Road. I Amdon W2, Tel: 01-7230231
(Near Edgware Road

TECHNOMATIC LTD.
,% II prices exclude carriage & VAT Please add carriage as indicaied and
add IS".. VAT to tbt total order value. For I t  delbet, telephone r

order quoting VISA or Access card or official order number.
(Minimum telephone order C5).
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•

WHAT'S ON BBC?

READ ALL ABOUT IT
FOR ONLY E249.

Even with such a versatile workhorse as your BB(
Micm, )uu've got pm/Vents.

For example. supposing j.011 wuill (1 permanent record
of important graphics? Or need to eliminate glitches from a
lengthy pmgmm? Fast.

Without pnnter yOU'fr stuck.
And up to now, even -*ivru had a printer that could pIT•

in the same league as your BBC, you wen, stuck - with a price
tag ninning into dare or four hundred pounds.

The Seikosha GP500,1 ciumges all that.
It's gotM I  graphics capabilitl; aith a single command

enabling.you to repeat a column ofgruphic data as many
times as jut like.

Its printing speed is .50 characters a second in an SO
column dot - matrix fin-mat on standard width paper actiust-
able up to 10 inches.

And under its sleek casthg. their's a wealth of sophis-
thated feattars. Like automatic printing (no data lost due
to ovelfl. ow), intermix' nig (fall modes on a single line and
printing ()Prime copy as well as the original

111 for only 1249.00.
vu didn 't mislead. Time Samba GP500 complete

with BBC interface cable costs only 1249.00.
See the GP5004 in action - phone fo' r details and the

address qbvur nearest dealer. •

S E I K O S H A D  G
DRG Business Sptems, Peripherals Division, 13/14 L.inx Crescent. Ii interstoke Road, lie ston-super-Mare, Avon RS24 9/1N1

Telephone: 0934 419914. Telex: ,i44761.



B u s i n e s s  or t e e / 5 1 4 ,

consuls  0.43111,4w Spraacishect krulyraL
Paytoll, Cad Beok Fetal Accounts
C 0113 BBC MK Casette.   1 9 9 9 6
DOI 13 BBC r a  40 Track' Dritt     7 0 1 7 5

15995
15115
191.91

4090
4790
53 BOEDI 12 BBC 32K 90 Track Dtsk   2 1 2 . 7 5

Combination Business Pack No. 2
Contatns batabase Steelt Cont.& Word
llocottste MaLLst Invottes P. 51aratetansA
CDI 14 BBC 32K Cassette - 9 9  75 t 9 95 19 10
00114 BIC 721/ 40 Track Disk   1 1 9  75 79 1,5 2990

E 0114 BBC 372( 80 TIBeit Dalt . 1 2 4 . 1 9 1945 I I  00

Combination Business Pack No. 3
Contams D.rabsett. Roca Control Sp/vadat/44n
Analysts t n . .  & StrININWIS Maths/
C 1615 ELECT/REIN 9 4 7 5 7915 19 80

Combination Home Pack No. 1
Coteams Database Hot ,  Ac4wds.882111a.
5pree498.11 Anattse. CestPh P .
C 0115 NBC 22K Cassette   9 9 7 5 7915 1980
D01 16 BBC 37X 40 Track Dask  1 1 9 7 5 79.95 1,910
E.0 1 16 BBC 329 PO Tractt DLO  1 3 4 1 9 79.85 44.80
C 1618 ELECTRON   9 9  75 71.95 1910

Combination Home Pack No. 2
Canianus 0ats10490 H a r m  Arcourds
Caraph Plot 1481141C 0417 sprcrxtrm osx m a n 99.99 1995

Gemini gives you MOPE!

Gemini Combination Packs... designed
to offer maximum value and convenience to the
serious business or home user by combining
several programs in one pack.

Gemini Serious & Leisure Software twelve
serious titles for fourteen popular home micros, including
PAYROLL , the ideal program for all wage calculations
for up to 40 employees, with all PAYE and SSP tables
held in memory... WORD PROCESSOR, with features
including block delete, block insert, search and replace.
edit text, display text, etc... HOME ACCOUNTS , for cost
effective household management, plus ten really excellent
games for all the family to enjoy. All on cassette or disk at
prices ranging from 0.95 to £59.95 and available from
larger branches of WH Smith, Boots and most good
software dealers, or write to:

O E M
= M a

Notenal km
C o m b i n a t i o n  B u s i n e s s  P n c . " P r o g t a r t s
Pack No. 1 K t  pact

CotabLatatteat
Pace Ptice .4;\tiNG.••

•

Gemini Marketing Limited
18a Litileham Road Exmouth Devon EX8 20G England
Telephone(0395)265165/ 265832 Te1ex42956 AtinGemini
Micro Computer Software



The BBC-Sideways RAM System

!IE.& chargr rns Ao;t5A, Buda • “tnini TOTA1
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The BBC Sideways RAM:
The most exciting add-on for the BBC micro, which many have been waiting tor
Acorn to produce!
What is the Sideways RAM?
The sideways RAM is a 16K (upgradable to 1281<) memory board which tits into
the rightmost ROM socket on your BBC micro. The sideways RAM is an
essential piece of hardware for any BBC computer. Strategically integrated into
the BBC system. the system CAN:
Answer definitively to shortage of Sideways ROM sockets:
The Sideways RAM is capable of running sideways system software such as
languages. wordprocessor. electronic spreadsheet, etc.
increase tree memory for languages, add more entries to disk:
The sideways RAM can also be used to increase available memory by moving
disk workspace into sideways RAM. PAGE is then set to the lowest possible
value 1.e. 60E00 thus rendering tape based software fully compatible with
Acorn's disks. Furthermore, the disk directory is given extra space so that the
maximum number of entries is increased tram 31 to 154 Clearly, there is no way
that other disk filing systems can otter such performance.
Increase text space for worctprocessor
The Sideways RAM can also oe used to increase effectively WORDWI SE's text
capacity from 24K to 321< or to a  full 641< with the Silicon Disk. With the
Sideways RAM system, you can create a whole chapter of a book in a single file!
Machine code programmers using the Sideways RAM facilities are exception-
ally favoured: the system can create assembly modules of up to 641< in size, up
to 24K of space for labels and variables. A typical EIX machine code can be
assembled in 2 minutes by BASIC, even directly to Sideways RAM.
Add a sikcon disk to your corn purer:
If you have 1281< of sideways RAM. part of it 112K) can be turned into a silicon
disk It you have a single dnve, the system will address your floppy disk as dnve 0
and the silicon disk as drive 1 for 4 if you have 2 or more) but with a difference'
The silicon drive has the capacity to load a 24K program faster than you can
remove your finger from the *RETURN' key with no clicking noise, no on'oll LED.
no wear I t  can make you a backup floppy in 15 seconds from the Original.
proofread your wordprocessor texts nearly as fast as your own speed or re•
create a relocatable, documented source code from an 8K ROM in minutes, The
sheer speed of sideways RAM is absolutely ideal for programs like BE E BUG'S
MASTERFILE Idatabase applications), SPELLING CHECKER, VIEW (word-
prooessing). Computer Concepts GRAPHIC EXTENSION (LOGO, Sprites
etc ), BASIC. PASCAL, BCPL etc. Many other applications including games like
ADVENTURE or CHESS will benefit from the ability 01 the Sideways RAM to
make colourful SD-graphic look like a movie picture or retireve any record in
milliseconds. With the Sole:tisk lifted, the BBC outperforms most 1 6  bit
machines.

Free software with every sideways RAM system_
The Sideways RAM comes already with lots Of tree software (on a 40 track single
sided diskette) Sideways system software is free to all STL users, now and lor
future additions. Al l  programs are given in basic source code and you are
encouraged to personalise. Benevolent contributors will be rewarded with tree
hardware gifts. For example 'STLOE00' and 'S11154 to set PAGE =8.0E00 and
allow 154 possible filenames, • STLDISC to create and maintain the SILICON
DISK with extra commands like 'FORMAT. 'VERIFY and 'DCOPY. 'W0R032'
arid • WORD64•10 increase text size for WORDWISE to 321< or 641< characters,
STLASM to produce very large fup to 1001<) assembly programs and a few other
demonstration programs Soon to be released: STLBASIC to run basic prog-
, airs right in the Silicon Disk.
increase She computer power by increasing sideways RAM.
The power of the BBC relies on its intelligent use of software where several
sideways ROMs execute different tasks such as tiling, calculating. drawing,
processing. playing music, talking. compiling, debugging etc. The bigger the
sideways RAM, the bigger the task the computer can handle.
Beautifully designed. eau*  installed, no soidereng required:
The sideways RAM was first introduced and the first issue sold out at the
ACORN USER SHOW (Sept, 83, London) The new issue has been exhibited at
the PCW SHOW iOct Nov. 83, London), was on general distribution release at
the BBC USER SHOW (Dec. 83, Westminster. London). reviewed by all mato(
BBC micro magazines and user clubs and since Men every week, hundreds
BBC users discover the convenience of the Sideways RAM system.
You can install it in 2 minutes and do not need to solder.
You can buy the 128K Solidisk now or a 16 or 321< Sideways RAM and upgrade it
later if you needs grow
Further upgrading is very simple from 161< to 321< is by straight exchange (cost-
El5 + W I ,  from 321< to 1281< is by plugging in the SOLIDISK extension (see
figure 3) onto the 321< sideways RAM it costs just E85 plus rAp.
You can also take advantage of ihe cheap hardware add-ons such as EPROM
PROGRAMMER (C15) and EPROM ERASER 1 9  95) designed specially to
compliment the sideways system.

Soon Available: Solidisk's Floppy Disc Systems:
STL also produce DISK PACKS which comprise all the necessary IC's. DFS
ROM, manual, connecting cables, demonstration diskette in different storage
capacities ranging from the basic 1001< disc system to 1.8MB dual drive system.
Both single density and double density are supported, fully compatible with
ACORN disk system and the sideways RAM system. The choice of single or
dual density is yours and there is virtually no difference in price.
SINGLE DENSITY DISK SYSTEM. based on the Intel 8271. the single density
disk interface consists of a set of IC's lobe added directly to the BBC board and
is comparable to Acorn's disk interlace upgrade. You choose I or 2 drives (up to
4 drives are supported), they are all half height units and usually come from
TANDON, SHUIGUAHT. TEAC or CANNON with capacity ranging from 1001<
to 400K per drive (switchab(e). The single density disc system uses normal
FM1BM compatible recording technique, soft sectored 5; 'diskettes Commonly
available Discs formatted with this system has 10 sectors of 256 bytes per track
(2.51< bytes), a 40 track drive will offer 1001< of storage using this system, a 80
track drive will otter 200K bytes and a double sided 80 track drive 4001<. only 2 of
the later can be used on the BBC. The real advantage of the single density disc
system is neatness: the disc chip set goes neatly on the BBC board.
DUAL DENSITY DISK SYSTEM: based on the NEC 765A, the dual density disk
system Offers both single density and double density using MFM recording
technique. The disc interlace comprises a set of IC's and a small module
plugging into socket 78 The advantage 01 the dual density disc system is the
nearly twofold increased storage capacity with the same disc drove.
For price information, please refer to ordering coupon below.
Detachable Keyboard Case and Integral CompoleirOisk Case:
To compliment the Single and Dual Density Disk systems. we nave commis-
sioned a large plastic moulding firm to produce a beautiful injection moulded
housing lor the keyboard alone and a sturdy replacement case top for the BBC
computer capable of accommodating 2 disk drives and supporting a colour
monitor,

Epson Printers and Sanyo Colour Monitors, Magnetic Media:
We stock the  whole range o f  EPSON PRINTERS, SANYO COLOUR
MONITORS, VERBATIM. etc floppy discs at very competitive prices.

THE BBC SIDEWAYS RAM SYSTEM
SOLIDISK TECHNOLOGY LIMITED
HEAD OFFICE. 17 SWEYNE AVENUE
SOUTHEND ON SEA. 552
TEL: 10702) 354 674,5
ham
BBC 16K Stdetasys RAMISWR161
BBC 321< Sideways RAM I SWR321
BBC 1281< Sideways RAMISolidiski
2764 27128 EPROM Programmer for STL Users
2764 Blank EPPOMs. pack of 5
27128 Blank EPROMs, packet 5
UVIPAC, 15 minute EPROM Eraser
Please add El post and packing

Single Density Disk System incl. Drive, interlace,
O n  ROM, Leeds and Manual,
1001< Disk Pack
2001< ISirgie Dove) Disk Pack
2 x 2001< ID S Single Drive Disk Pack
2 x 200K (Dual Drive) Disk Pack
2 x 400K 'Dual Drivel Desk Pack

Dual Densly Opt,on Pease ock 0

Detachable Keyboard Case and 24" Cable
CPU Case
Sanyo 14' Colour Monitoo
Normal
Medium 'ideal for BOCI
Very High Res tor Cad worts
Please add E5 Carnage costs

EPSON PRINTERS FROM E199 00. RtNG FOR DETAILS

£39 65
E54 95

E139 95
C15 00
£30 00
E60 00
elg 99

C219 00
£269 00
rata 00

• CAN 00
E589 00

C19 99
CIO 00

Elea 00
E296 CIO
E399 00

March

• New, klekte•wmplcic
applxable

•1 endow a cheque
P.O.payable to.
SOLIDISK
TECHNOLO6Y
LTD
for IT
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Home & Business Computers

ACCESSORIES

inc free

Concept Keyboard A4 E79.00
Concept Keyboard A3 E113.00
Concept Keyboard Interface E18,00
Edinburgh Turtle (BBC) El 69.75
Economatics BBC Buggy £189.00
Microrobotics ''Beasty" E49,95
Standard Servo for "Beast)/ E14.50
Grafpad Graphics Tablet (Disc or Tape) £143.00
Hobbit Floppy Tape System E155.25
Quickshot Joystick £15.50

E299.00 inc free
£399.00 Cassette
£199.00 lead.

THE NORTH'S  LEADING C O M P U T E R  SUPPLIERS

4 1 1 1 1 1 * HARDWARE
BBCA
BBC B
ELECTRON
BBC A with 32k and VIA
(runs al l  s o f t w a r e )
BBC Cassette Player  £ 2 9 . 9 5

PRINTERS

£345.00

Seikosha GP 100A  E 1 9 9  inc cable
Shinwa CP 80   E 2 7 5  inc cable
Epson RX 80 FIT   E 3 0 9  inc cable
91" x 11"  Fanfold paper   E 1 2 , 9 5

All prices
include

VAT

DISC DRIVES

; i  100K 40 track S/S   £ 1 7 9 . 9 5
200K 40 track D/S   E 2 2 9 . 9 5
200K 40 track Dual S/S   £ 3 3 8 . 0 0
400K 40/80 track [VS   £ 2 9 9 . 9 5
(Inc cables, manual and formatter)
Acorn Disc Interface   £ 7 9 . 0 0  (fitted)
LVL Double Density 0/1
(100k = 180K)   f  90.00 (fitted);NI

DISCS (per 10  pack)

40 track SS/SD
40 track SS/DD
40 track DS/DD
80 track SS/SD
80 track DS/DD

E19.95
E 2 2 . 5 0
E 2 5 . 0 0

E 2 7 . 5 0
E 2 9 . 5 0

EDUCATION
AND
BUSINESS
USERS

We offer:
•  Wide range of Business •  O n  site maintenance if

and Educational Software. r e q u i r e d .
•  Educational and bulk •  Collection and delivery of

order discounts. r e p a i r s  if required.
•  Warranty and post

warranty maintenance.
Contact Frank Ratcliffe
on 061-633 1608

Mail order
to Oldham

address

54 Yorkshire Street
Oldham

Tel: 061-633 1608

Carriage
E5.00 per
machine

UK mainland

73 Yorkshire Street
Rochdale

Tel: (Rochdale) 344654

DEAL 1

BBC Model B
LVL Double Density
Interface (100K =  1
100K 4 0  track Disc
Cables, Format Disc

Disc
80K)
Drive E 6 3 9 . 9 5

, Manual ( p & p  E5.00)

DEAL 2
BBC Model B
LVL D/D Disc Interface
100K 40  track Disc Drive
Shinwa CP80 Printer
Word Processing Package
Cables, Format Disc, Manaual

E884.95
(p&p E10.001

K N O W  YOUR BBC
VHS or Beta video cassettes by Master Class providing
an excellent way of learning about your BBC computer.
Tape 1 -  Starting to  Learn Basic
Tape 2 -  Further Basic
Tape 3 -  Introduction to the Electron
Tape 4  -  BBC and the Primary Teacher
Hire available-returnable deposit t  1 5- l3 per week. 50p p&p.

(Tapes for Spectrum available)

E19.95
each.

Full range of software by:
Acornsoft, Doctor Soft, ABC Soft, Superior
Software Program Power, Bug Byte + many morel

Send for
FREE

brochure

Access
oacuman

• B a r c l a y c a r d

59 Daisy Hill
Dewsbury

Tel: 0924 455300
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Send the busy bee
scurrying around the sprawling

corridors to collect the precious pollen.
Spin the turnstiles to escape the scavenging

spiders in hot pursuit and use your skill and dexterity
to coax them into the raging fireballs.

Fast action, colourful graphics and top quality sound
combine to make another winner from MICRO POWER.

kA41
WE STOCK THE

BBC MICRO,ELECTR
MEMOTECH M I X  500,
COMMODORE 64, 0

AND SPECTRU

ONLY

E 7 9 5

ANOTHER FANTASTIC NEW B.B.C.MICRO
PROGRAM FROM BRITAIN'S

L-) LEADING SOFTWARE
HOUSE!

irThe following 10f, • • • •  -ire available lor both the
BBC Micro and -  kil ler Gorilla E7,85e
Moonraider 17 93/Bandits st 3  OClock Efi 951
Croaker 17 95iFaha rn the Factory E l  915.'
Felix and the Frtolt Monsters E7 95rChea• E7.95/
Eatepe front Moonbese Alpha £7 95r Drew €8 35 /
Swoop 7  915)Inter9alette Trader ES 9 5 /
Positron 9 3 / C y b o r t r o n  Mostion E l  95

All e n c .  incloarve of V A.T
Maid Order Please add 55p per order P 1 .  P.
WE GUARANTEE THAT AIL OUR ADVERTISED PROG A M
HAVE BEEN COMPLETED AND ARE READILY AVAILABLE
Showroom:
Northwood House
North Street
LEEDS LS7 2AA

Lr,el: (0532) 458800

Mail Order:
8/811 Regent Street
LEEDS L57 4PE
Tel: (05321 683186

Or: 696343

WRITTEN ANY
PROGRAMS?
WE PAY 20.1.I.
ROYALTIES. l

8 . E C I A L
,  O F F E A
u'Oduc I F l
cassettevorac'

1,o6Po -
M o r.

71111SA I

ELECTRON PROGRAMS
CAN BE OBTAINED FROM
SELECTED BRANCHES OF
W, H . S M I T H , J O H N  MENZIE

BOOTS, HARRODS, ALL GOOD
DEALERS. OR DIRECT
FRCIPA m i n r e n



•

Small business can now
stop going by the book.

For under k1,000 a small business can now
equip itself with a BBC Microcomputer,a disc drive,
a word processor and printer.

(All tax deductible by the way.)
Once you've parted with that money, you'll

find that business has never been brisker.
Because now, there's a new series of flopp

disc software specially for the smaller business.
It has been developed by Acomsoft. the

software division of Acorn Computers who are
the manufacturers of the BBC Micro.

For only £24.95, each disc can store volumes
of vital bookwork which can be updated and
amended in a fraction of the conventional time.

And there is a disc to cover most aspects of
paperwork a n d  book-keeping.

The Invoicing package.
This program stores details of products, VAT

numbers and. of course, the names and addresses
of your customers. As orders
come in, you simply record
them, Then, when it's time
to invoice, you just press a
few keys and each invoice
or credit note is printed
automatically in seconds.

Allowing for variable terms of trading, the
system calculates and prints discounts. And it
should help to improve your cash flow dramatically.

The Order Processingpackage.
With this program. 111111111 0 '

you can confirm your
customers' orders, prepare
and print despatch notes
and make fast analyses of

individual orders or
of all the orders
stored on disc.
The Accounts Receivable  package.

Now, it couldn't be easier to keep
your customer accounts under control.

In an instant, you can analyse
debtors, produce
statements, keep
a check on any

credit limit and
calculate VAT out-

put automatically.
Using this package

in conjunction with the invoicing package,
you can also keep tabs on payments received
against payments outstanding.
The Accou nts Payable

package.
This package will keep

you fully up-to-date
on how much you
owe and who to. In

addition, it calculates

Amer
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es

PROGRAM
Invoicing

QUANTITY TOTAL u s c  only.)
SNB 08

Order Processing SNB 12
Accounts Receivable SNB 10
Accounts Payable SNB 13
Stock Control SNB 1 I
Purchasing SNB 14
Mailing SNB 09

TOTALOT

input WIland. used with the Accounts Receivable
package, produces instant VAT returns.

It also highlights settlement discounts,
produces remittance advices and provides an
immediate analysis of all creditors.

The Stock Control  package.
Touch a feu keys and you have instant access

to stock status and auto-
matic analysis by quantity
and value.

Consequently, ifs easy ••••••••--1..
for you to maintain correct — — T O C
stocking levels, having an
early warning of out-of- —
stock situations or the likelihood of over-stocking.

K
CONTROL

"NNW

The Purchasing package.
All your supplier; names and addresses go

onto the disc.Then they can be retrieved instantly.
for preparing and printing
orders.

All order data can be
recalled in seconds, allow-
ing you to check on orders,
and suppliers' invoices and
to record all deliveries.

The Mailing package.
Instead of the shotgun method of sending

mailshots, this package enables you to reline each
mailing down to the customers who are most likely
to respond.

It gives you a rapidly
accessible mailing Me of
your customers, according
to any criterion you choose.
Size of company, for inst-
ance, or type of business.

Purchaqing

Average value of the business they do with you, or
whether they are good or bad payers.

rl'hen, when you are doing a mailing, you
simply choose the group or groups of customers
You want.

At £24.95 each, these packages
could be  priceless.

Each package comes with clear instructions
on how to get the program running so that you
can devote much more of your time to more
profitable activities.

If you're a credit card holder,you can order any
or all of the packages by ringing: 01-200 0200
anytime. Or 0933 79306 during office hours.

(By ringing the same number, you can get the
address of your nearest stockist, or full
details of the BBC Microcomputer
system if you don't already have one.)

Mternatively, you can order
the packages by sending the order
form below to: Acornsoft,
cio Vector Marketing, Denington
Estate,Wellingbomugh,Northants
NN8 2R1.. Please allow 28 days
for delivery.

ce Credit card holders,
phone 01-200 0200, anytime.
Or 0933 79300, during office
hours.

Fro: Acomsoft, do Vector Marketing, Denington Estate,
Wellinghomugh, Northants NN8 2RL.
Please send me the following business software
packages at £24.95 each. (Code

Acorn sort

I enclose PO/cheque payable to Acornsoft Ltd. Or charge my
credit card.
Card Number
Amex/Diners/A isa/Access /eleie)

Please send me details of the BBC Microcomputer System 0
Name
Address__

Signature
Postcode

Registered No.1524763 V A T  No.215 8123 85

ACORN SOH



Let excitement Invate your home computed
Travel to Alpha Centauri. Enter the Vortex.
Command the ground missiles, or loin the
hoot-out at the O.K. Corral!

HOW TO ORDER
You may purchase any of the Games
listed from most good BBC Software
Stockists, VVH Smiths, HMV or your
nearest Spectrum Dealer.
To order direct, fill in the coupon below
with your requirements, make
cheque/PO. payable to: SOFTWARE
INVASION and post to us. Please allow 7
to 14 days for delivery.

,,R JeNSTICC
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casSETM0  SS
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• Do you write your own
programmes? if you h e
en unusual programme
which can meet our
standards you could be
earning more than E250 per
week. Why not take
advantage of our sought
after reputation. Write nowt

'MS

(Tale)
0  (TAPE)
0  (DISK)
(Title)
O  (TAPE)
o  (DISK)
(Title)
0  (TAPE)
0  (DISK)

El (TAPE)
E  (DISK)

Post to! SOFTWARE INVASION

(Onty)
El 40 TRACK
0  80 TRACK (Please tick)

(Only)
0  40 TRACK
0 8 0  TRACK (Please lick)

(Only.)
El 40 TRACK
0 6 0  TRACK (Please tick)

(Onty
0 4 0  TRACK
0 8 0  TRACK (Please lick)

Troai

50 ELBOROUGH STREET

I enclose my cheque/Pa for E

NAME
ADDRESS ...... . . . . . .

SOLITHREL DS LONDON SIN111 5DR

TEL: (Day) T E L :  (Eve)
3  I am a Distributor/Multiple/Retailer/Dealer.

Please contact me.
(Please delete whichever not applicable)



THE INTERNATIONAL VIDEO GAME OF THE YEAR COMPETITION
HERALDS THE "NEW AGE" IN VIDEO/COMPUTER GAMES

$175,000 TO BE WON
MILLIONAIRE

$100,000 FIRST PRIZE!FIVE $15000
RUNNER-UP PRIZES!

Devise a totally original new video game in one of these categories: SPORTS,
SIMULATORS, ARCADE, STRATEGY, ADVENTURE/FANTASY or a special section which
covers programmes that are not necessarily games but have outstanding Educational or
Entertainment merit We'll also be announcing a number of 'MERIT' awards which will be
entitled to carry the message 'An
International Video Game of the Year MERIT
AWARD' on their retail packaging. It's a
great challenge And the rewards, both
financially and in terms of prestige, are
tremendous This is the most exciting
competition ever for creative computer and
video enthusiasts

YOU'RE AN STAR
TOO!All six winning games

and their inventors
will be featured on an

internationally distributed,
spectacular TV special That's
going to make your name!

Intanational

Video
61-orme,

4111-1*
Yaw

Create a brilliant, new video game , , a n d  you could be on your way to 11 '  n
becoming a millionaire. This fantastic c o m p e t i t i o n ,  organised by I.R.P. (The H O W  T O  E N T E R
International Register of Independent Computer Programmers Ltd) and the famous
Mark McCormack International Management Group, offers programmers and -
inventors the opportunity of a life time. There are huge, immediate cash prizes and the
on-going revenue of 10''/0 of the sales of all games to distributors throughout the
world, plus the chance to appear on an international TV show. Your skill and
imagination could bring you fame and fortune!

Just send in your game, or games,
programmed on cassette for any
popular home computer. Use the
coupon, today, and we'll send
you all the facts you need

CLOSINGDATE FOR ENTRIES IS
31st MAY 1984

To: IRP Limited, Pinewood
Film Studios, lver, Bucks,
England.

Name
Address

M U  1 1LI MEI E M E P  ella
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in

Hampshire

Ref. Monitors Ex VAT Inc VAT
MNB1401 BMC 1401 Colour Monitor 225_00 258.75
MNCE370A Cable CE 370A Colour RGB Monitor 199.00 228.85
MNKVIS2 Kaga 12" RGB Monitor Vision II (Medium) 285.00 327,75
MNKVIS3 Kaga 12" BGB Monitor Vision III (Hi) 399.00 458.85
MNM1431 Microyitec 1431 14" Colour Monitor (BBC) 215.00 247,25
MNM1441 Microvitec 1441 High Res 14" BBC Monitor 440110 506.00
MNM1451 Microvitec 1451 Medium Res 14" BAC Monitor 325.00 373.75
MNN1 534 Nordmende 14" TV/Monitor 21700 249.55
MN N3 534 Nordmende 14" TV/Monitor with remote control 234.00 269.10
MNN4430 Nordmende 20" Prestige TV/Monitor remote 417.00 479.55
MNN4432 Nordmende 22" Prestige TV/Monitor remote 458.00 528.70
MNN4437 Nordmende 27" Prestige TV/Monitor remote 512.00 588.80

Ref. Torch Computers Ex VAT Inc VAT
'WHOP Torch 180 Disc Pack (Dual BOOK + 1801 730.00 839.51
TC301 Torch Work Station INo monitor) (301) 1244.00 1430 60
TC303 Torch Work Station with TOSCA No monitor) 1449 00 1 666.35
TC401 Torch Computer twin 400K new style) 2250.00 2587.50
TC403 Torch Computer twin 400K & IDSCA quell 2455,00 2823.2
TC68000 Torch Computer twin 400K Floppy & 68000 3550_00 4082.51
TC68020 Torch Computer 20Mb Hard Disc & 68000 5900.00 6185.00'
ICI500 Torch Computer twin floppies (CF500) 2950.00 3392.50
TCFS500 Torch Computer twin 400K & TOSCA (CHSO0) 3150.00 3622_50
TCH520 Torch Computer 20Mb Winchester CH520 5650.00 6497.50
TCHS520 Torch Computer 20Mb Hard Disc & TOSCA 5850.00 6127 50
TMC240 Torch Colour Monitor IMC240) 575.00 661..25

ANB01 BBC Model B Micro Computer 348.26 399.00
ANB02 BBC Model B with Econet Interface 389 14 446.00
ANB03 BBC Model B with Disc Interface 409.14 469.00
ANB04 BBC Model B with Disc & Econet Interface 450 01 516.00

SPECIAL OFFERS
PHONE FOR DETAILS

4

Electronequip is an authorised Acorn service centre and has
been an Acorn dealer since the introduction of the Atom.
Our demonstration facilities include 20 station Econet and
Torchnet systems.

R.I. B B C  Micros

3'' Micro Disc £129.95
(inc. VAT)

Disc Interface & Drive
E198.95 (inc. VAT)

A
ACOIZN

CO NITER
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Ex VAT I n c  VAT

Micro Disc Drive for the BBC Micro
The Micro disc drive offers a method of low cost quick access to
programs. The drive is essentially a small version of a 51" disc
drive and offers similar features to the larger drive.
The data is stored on a 3° disc, this is enclosed in a protective
hard plastic cassette which features a write protect switch.
The micro drive requires the standard Acorn disc interface, but a
new disc filing system rom. Acorn DES may be exchanged for the
micro DES for C12,00, The new micro disc filing system allows 60
files per disc surface and it can read and write to Acorn DFS discs_
Thus if a 5 i  inch and a micro floppy were connected on the same
cable files could be transfered between them.
Capacity: 80.64 K bytes Transfer Rate: 125kbitis

TRADE ENQUIRIES WELCOME
Access & Barclaycard Accepted

Large Stocks -  24 Hour Despatch
Carriage 50p to £3.50

Authorised BBC Dealer &
Service Centre

NORDMENDE

EPSON

TORCH :ttit
COMPUTERS

Perfectly Made in Britain

14" TV/Monitor E217.00 + VAT

SIDEWISE S I D E W I S E  FITTED

"SIDEWAYS" rom board for BBC Micro.
No soldering required E38.00 V A T

R X - 8 0  E263.12 + VAT
1 1 X - 8 0  £365.09 + VAT

Printer price includes cable for BBC and screen
dump rom is available for £7.50

1

36-38 West Street, Fareham, Hants (0329) 230670

Kings Lynn Branch
Tel: 0553 3782

BBC
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Reference Description Exc VAT Inc VAT
DDEMDO1S Elect 80K Single Micro Disc Drive 113.00 129.95
DS3M45S a" MCD 45T Single-sided Disc 4.30 4.95
UGMDISC Micro Disc Upgrade (I/F and Single Drive) 173.00 198,95
UGMIDOS Micro DOS/Acorn DES exchange ROM 12.00 13.80
SPMDISCR Micro Dos ROM (DES for Micro Disc) 21.74 25.00

?AT
75
85
75
85
25
00
75
55
10
59,
70
BO

711)

VAT
1.50
1.60
1.35
'.50
1.25
.50
1•00

.50

.50

.50

.25

in
Hampshire

A
ACORN

CO MIER

Authorised BBC Dealer & Service Centre

DISC DRIVE +INTERFACE
E173.00 _ 4  + VAT

DISC DRIVE E113.00 (+VAT)
MCD1 MICRODRIVE from ELECTRONEQUIP

We are pleased to announce that the MCD 1 Micro drive is now a reality, and
available Ex-stock from Electronequip.

The Dr ive i s  single s ided and  stores 80K Bytes formatted (100K
unformatted). It comes complete in a case, with cables and formatting disc. It
incorporates all the Acorn DFS calls and with the ability to address 5.25" and 3"
drives (*MICRO and *MINI).

An operating manual will be available, giving a  breakdown of all the
commands and their use.

The cost of the drive is El 29.95 including VAT and the interface can either
be bought as a package for E198.95 (for both drive and Interface). Alternatively
we will exchange your Acorn DFS for a Micro-DOS EPROM for £13.80 or sell
you the Micro-DOS EPROM for E25.00. Diskettes are E4.30 +VAT each.

See our price list for full details.

Electronecitiip
36-38 West Street, Fareham, Hants (0329)  230670

B B C T • • • •
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Following on from WORDWISE this utility ROM is the ideal  way
to get  the most out of  your computer  system. This ROM adds
20 new commands  to the Mach ine  Operat ing System M o s t
of these ore concerned with DISC operat ion al though some
of the commands  are totally general  purpose. Disc Doctor
allows up to 60 files per  side of  a disc and  includes its own
disc formatt ing and  verifying commands  Three search
commands will f ind any  string in memory or on disc, or will
list all the l ine numbers in a BASIC program that contain the
string. Many  other features include disassemblets, d isc/
memory editors, function key listing etc. Works with all
versions of  the Acorn DFS, and other Acorn compat ib le  DB's.
£28 plus £1 p & p  plus VAT.

Because the above  programs ore in ROM they are always
available, and  usually take no user memory when
operating. All the commands  can be used from within BASIC
programs and  the ROMs includes a help menu listing the
syntax of all  commands.

WORDWISE
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This ROM based  word processor is s imple to fit and simple to
operate Its greatest strength lies in its ease of use, yet it is a
fully f ledged text processing system, with all the features you
would expect  to find in  many more expensive programs.

Once entered the user has total control over the text. Any
section may  be marked, this may  be o word, sentence or
any larger p iece of  text. The marked section may then be
instantly deleted, moved or  cop ied  to any other point  in the
document. The more complex  operations are menu driven
so that the user is always prompted  when necessary. When
printing a  document  the user may  specify the l ine length
line spacing. p a g e  length etc. WORDWISE even
handles automat ic  p a g e  numbering, center ing of  text,
justification and  many  more powerful features.

This word processor has become  the best selling p rogram
for the BBC machine.  In the year since its launch it has
outsold all other avai lable ROM. cassette or disc based word
processors and  continues to outsell them. £39 plus £1 p & p
plus VAT.

Printmaster
Joining our already extensive range comes PRINTMASTER
sophisticated printer handl ing utility ROM. PRINIMASTER will
be released in several versions cater ing for each  of  the most
popular printers on the market. This first PPINIMASTER ROM
supports a  range of EPSON printers: MX80. RX80. FX80 e tc
All commands  in the ROM must be p receded  by an asterisk
and can  be  used like all normal  operat ing system
commands from within BASIC programs etc. It is also
possible to use them from WORDWISE a n d  other l anguage
ROMs.

PRINIMASTER supports three types of screen dumps. The most
flexible ( *GDUMP)  al lows any graphics on the screen to be
dumped onto the printer This will operate  in any mode, the
colours be ing displayed as shades. Any part of the screen
may be printed at  any position on  the paper  in any one of
four orientations. It is also possible to magni fy  the screen
dump by any factor x2, x3, x4 etc.

A special feature allows true M o d e  7 screen dumps with
TELETEXT text and graphics, colours (as shades), doub le
height etc.

*TDUMP allows any text mode  to be  dumped  and *FDUMP
will automat ical ly  print the contents of  a file on  disc to the
printer WHILE the BBC mach ine  is do ing other things, running
other programs etc.

*WINDOW allows the user to interactively define a  graphics
window, this controls the port of the screen pr inted in
*GDUMP. A very much easier method of  def ining graphics
windows than the normal VDU statement.

The above list is on ly  a fraction of  the commands  in the
PRINIMASTER ROM. Others include *CENTRE, *UNDERLINE,
*ITALIC. *MARGIN etc. etc. which provide total control over
the printer in the easiest possible manner.  Order as
PRINTMASTER (Epson). E28 plus EA p & p  plus VAT.

Computer Concepts specialise rn wtdtng quality software for the BBC mochme We n o e  been involve° with the sac Micro 5ince its inception aria write loi no other
machine We are not aecAers. nor ore we involved tn selling anything other than soMtore

All the above products and further details are available either directly from us or from all good BBC dealers.

UTER
e l r \ J P I Z E P T S

16 Wayside, Chippertield, Hertfordshire. WD4 9 4  Telephone: Kings Langley (09277) 69727



anocano

From the depths of space come
Earths deadliest adversaries. -
Shoot down the convoys of veng
ful Vogons as they hurtle through
space, bouncing off the debris, to
to ram your shuttlecraft. Keep an
eye out for the Chargers, Crushers En
the cursed Crawler.

Another challenging
machine code game

ONLY

AN EXCITING NEW BBC MICRO
PROGRAM FROM BRITAIN'S

•   LEADING SOFTWAREHOUSE . 1 0 1 t t
Ii i l k  A

WE STOC
BBC MlCRO,ELTRON,
MEMOTECH MTX 500, i f
COMM• O R E  64.• I C - 1

PECTR

r o s e  forowonog rop titles am . .L iab le  lOr both the
BBC Micro and Electron-- Koller Derek  E7 916/
Moortraider E7 95/Bandits at  3 o  Clock ER 9 5 /
Croaker E l  95/Feke on the Roc10,V E7 BIS•'
taliA cod the Fruit Monster.  E.? 951Chess E l  951
Eac•pe from Moonbeem Alpha 7  9 5 / 0 t e w  E9 05;
Swoop f7.96/Intergeloctic Trader t e  9 5 /
Poeotroo E6-95/Corberhoo Minoton E7 95.
MI prices mclusime et V  A.T.
Mail Cl•de, Please add 55p  pat order P P

WE GUARANTEE THAT Al t  OUR AWE RTIS( D PROG
HAVE BEEN COMPLETED AND ARE READILY AVAILABLE
Showroom: M a i l  Order:
Northwood House 8 1 8 a  Regent Street
North Street L E E D S  LS7 4PE
LEEDS LS7 2AA T e l :  (0532) 883186

(0532l 458800  O r :  696343

WRITTEN ANY
, PROGRAMS,

WE PAY 20%
ROYALTIES, 1

NO
[ACTH ° G R A M S
N BE a .  1 N E D  FROM
LECTED BRANCHES OF
H.SMITH.JOHN MENZIES.
TS. HARRODS, ALL GOOD
EALERS. OR DIRECT
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MICROAGE -LONDON'S PREMIER
More  an experience than a computer shop.

•  A complete range of games,
application and business

software.

•  A library of books that give
specific or general

information.

The Acorn Expert
If you are thinking of buying a BBC
Micro or the amazing new Electron,
then come to Microage and benefit
from our experience. We have
been a dealer practically since
Acorn started. In fact we have been
selected by Acorn to be the official
London Distributor. This means we
get the latest products in quantity
first,

The Amazing
Acorn Electron
— In Stock Now!
We have stocks of Acorns new
Electron and all Acomsoft
software. Come and buy one
now. E199.

E o f  the Month  a )
B a r g a i n 1

BBC micro with Disk Interface,
BOOK disk drive, word processing
ROM, Epson or juki printer,
Zenith Monitor, dust covers
Basic Programming book, leads,
paper and cables. Free carriage.
Normal price ELM.  Save E2114
Our price £1,599.

A Selection from
Acomsoft
Snooker, Starship
Command, Missile Base,
Draughts and Reversi,
Acardians all
Personal Money
Management, Arcade
Action
View
BCPL

A Selection from
Computer Concepts
Wordwise, Beebcalc
Disk Doctor
Termi price on
application
Chess, Android Attack,
Swarm all

Some of our books
Easy Programming for BBC
Basic Programming on
the BBC micro
Assembly Language
Programming for BBC
Discovering BBC
Machine Code
Creative Graphics,
Graphs and Charts, LISP
and FORTH all at
30 hour BASIC
BBC Micro Expert Guide

E9.95

E11.90
E59.95
E99.95

E5.95

E5.95

E8.95

E6.95

E7.50
E5.95
E5.95

•  Friendly assistant to offer
help and advice when you

request it.

•

BBC Machines
Model A, 32K RAM and
6522
Model B
Model B + Disk interface
BBC dust cover

Disk Drives
BBC compatible single
disk drive (100K)
BBC compatible dual
disk drive (200K)

E39.95 B B C  compatible single
E33.00 s l iml ine  (400K)

Verbatim single sided
diskettes 10 for
Verbatim double sided

E8.95 diskettes 10 for

Monitors
14" ROB Microvitec
Colour Monitor inc. lead.
(As used in BBC
Computer prog.) Price
dramatically reduced to
Microvitec medium res.
colour monitor. Price cut
to
12" Zenith High res.
green screen monitor.
The new model at
BNC Cable

E329
E399
E.494
E3.95

E235

E389

E399

E22.50

E39.95

E245

E369

E95
E4.95



HOME COMPUTER DEALER
If you are interested in joining the home computer  revolut ion or adding to your
present  system, then come along to Microage.  In a re laxed atmosphere you can

browse  through the best selection of computer products and per iphera ls  in
London.  Helpful  assistants who really know about the products offer unbiased
adv ice  to help you choose a personal computer or get the best out of your own.

•  The Microage Space Station,
you're always in command. Sit
at the controls and you'll see

everything laid out neatly
before you.

There's room for your printer,
monitor, keyboard, cassette

recorder and disk drives - and
a handy draw for programs

and manuals.
The Microage Space Station

takes off for just E49.95

Printers
Seikosha AP - 80A now
Seikosha AP - 100A now
Epson FX - 80
Epson MX 100
juki 6100 Daisywheel
All printers include
paper and cable.
Printer Cable
10" listing paper, 2000
sheets

Miscellany
RH Electronics colour
light pen
BBC Compatible
Cassette Player
DIN to Jack Lead
APTL ROM Board
Official joystick per pair
10 Blank C12 tapes

E189
E215
E430
E460
E430

Computer Users Data File
If you can't make it to the shop you
don't have to miss out on our prices
and services. Just write for our
Computer Users Data File. 24 fact-
packed pages of current stock and
prices.

Microage Discount Card
E16.50 W h y  not ask for our discount card

guaranteeing you 5% discount off
everything after your first
purchase.

E39.95 A l l  items subject to availability.

E29.95
E2

E43.70
£13

E3.95

•  Business computers too!

•  A complete range of
personal computers.

Institutional and
Educational
Microage offer very competitive
rates and quotations for quantity
orders on all equipment including
Econet networks. We have four
years experience of supplying and
servicing Acorn equipment in
schools, polytechnics and
universities.

POSTAGE RATES
Small items such as Ribbon, books
and software:- 1 item i1.00, 2 items
or more 50p per unit.

BY COURIER TO YOUR
DOOR
Large items such as Computer Disk
Drives and Monitors:- 1 item ET 2
items EIO, 3 or more E l l
Barclaycard and Access
welcomed.
All prices include VAT.

MICROICE ELECTRMICS
135 HALE LANE EDGWARE MIDDLESEX HA8 9QP

TEL:01 959 7119 TELEX 881 4 1
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Secret Sam I
You are Secret Sam. A top secret agent engaged upon a highly
dangerous and confidential mission. In this intriguing adventure
world of spies, counter-spies, double-dealers and espionage you
must act swiftly but cautiously whilst searching for clues. Can you
trust the agents that you meet? Have you all that's necessary to
succesfully accomplish your deadly assignment?

O-MAN

0 , 0 4 0

40 .40010-41 '
4 , 4 0 . 0 01r 0 4 0 "

40.44.400,4014-44400.404
" 1 0 4  0..40.0'

The very popular 30 pyremid game. Hop around the pyramid
avoiding the bouncing balls and Jake the Snake. A highty
entertaining game with increasing difficulty plus our own totally
unique failures. Game includes TRANSPORT DISCS. BONUS.
HIGH,SCORE TABLE. HYPERSPACE end SMART BOMBS.
Excellent graphics and terrific sound. One of the three top selling
games on MICRONET this month.

NO 1 on Micrimet

GUY IN THE HAT

You an THE GUY IN THE HAT entombed in a honeycomb
labyrinth. Like BANANA MAN you have an increasing daily food
diet, but this time your freewill,' enact( is a BICKIE Bev** of the
pursuing BICKIE BASHERS that are trying to ensnare you Gain
extra palms by dropping your exploding hal and flapping the
BICKIE BASHERS. Movement in 6 directions. HY PERJEAP and
nrenlcing sounds era included along with the axial great
graphics and high-score table

kliftrOF
S O F T W A R E

Games for the Adventurous

O-MAN'S BROTHER

0-MANS BROTHER is featured in the high score table of 0-MAN
and now has his very own game. Have you time to paint all of
the maze? Not if the PAINT POTS have anything to do with it or
especially the deadly PAINT ROLLER which will erase all of your
herd work! Increasing difficulty, excellent sound. AMAZING 30
graphics end high scot.

No 5 on Miaow

DIAMOND MINF

An absolutely fascinating and compulsive game designed to lest
your skills of dexterity and coordination Steer the lengthening
pipe to the diamonds buried deep in the depth of the diamond
mine But be careful avoid hitting the walls with the pipe and
watch out for those MenStMOS menacing meanies the bugs
Have you enough pipe left to collect all the diamonds? Have you
got steady hands? Find Out with this sparkling gem from MRM,

EACH GAME ONLY E5.70
ENCLOSE 55p P&P PER ORDER

MRM SOFTWARE
17 Cross Coates Road

GRIMSBY
South Humberside

Telephone: 0472 44304

Secret Sam II
Following the success of his last mission - Sam is off once more or
his journey into intrigue t r e a d  carefully though for if you thought
SAM I  was  dangerous your  i n  f o r  a  shock! Th is  real ly i s  an
adventure game for the adventurous b e  careful and mind how you
go. Are the 'phone kiosks for changing into Superman? Were  not
saying but what we will say is "have the aspirins ready because this
will certainly cause some headaches",

BANANA MAN

•

S
• I.

•
•

• :it
•

•

•

A totally new concept tram MRM. You are the BANANA MAN
and you most eat 40 BANANA SANDWICHES each minute to
stay alive, There ere BLUE BLOCKS which may preveht you hem
reaching the food and deadly PURPLE TARANTULAS that ale
fatal if stepped upon ETHEL the CAT also appears but can be
mired sway for mystery points Bill welch out, she conceals a
spider. Features include BONUS BANANAS, BLOCK 'SHUFFLE'.
INCREASING DIFFICULTY, HIGH-SCORE TABLE and GREAT
GRAPHICS,

3D MUNCHY

A visually stunning version of the new legendary arcade classic
with a ditterintil• Eat power pellets whilst avoiding the

GHOSTS as usual, but can you get past the HOLES? Absolutely
mating graphics and sounds, increasing difficulty and high
soots. All this and you're battling against the clock as well A
CLASSIC from MRM.

Na 0 on Mictorat

Dealers
telephone

now for
dealer prices



Dataplus have made their name supplying computer peripherals at competitive prices.
I believe that we have now found the best price/performance daisy wheel alternative
to dot matrix. The ideal printer for both data and word processing. Truely, a high quality
machine at an affordable price. As Managing Director, guarantee you won't buy better'.

Oty Description Price Total

•

TP1(s) with RS232
interface

E250

• • ••  •

TP1 wilh centronic
interface

£250

•  • •

Intel ace cables
sena li paral lel *

EIS

•  ••  •

Tractor Feed E79

•  •

*Delete as applicable Total

•
• • • •  • • • • • • • • • • • • • ••  • • •  • • •  • • • • •  ••  • •  •  • el • •  • • • • ••  • •  •  • •  • • • • • • • • • ••  • 11000 • • • • • • • • • ••  • •  •  • •  • • • • • •  •0 0 0 •  •  • •  O S MHOS • • • • • •

So whatever your computer — BBC,
Spectrum*, Commodore*, Dragon, Oric,
Apple and many others — make the most of
it and turn your computer into a quality
printing system for home correspondence.
documents, short stories and business use.
Use standard stationery or, for ONLY E79 (if
ordered with your TP1) we will supply a
tractor feed so you can use continuous or
fanfold paper.
This is just one offer you can't miss. To
avoid disappointment RING NOW on our 24
hour answering service 0242 527412 to place
your order quoting your Access/Barclaycard
No., expiry date and full name and address
OR complete the coupon below and POST
TODAY.
Please allow 28 days delivery. If not
completely satisfied return goods in original
packing within 10 days of receipt and we will
replace or refund your money in full.
For technical queries telephone our Expert
Hotline 0242 37373 or visit our showroom at
39-49 Roman Road, Cheltenham.

•CBM 84 8. Spectrum Computers require a
special interface cable kit. For assistance
price phone our Technical Hotline. 'L-Le-trelk

SPECIFICATIONS
Print Speed: 120 wpm
Character set 128 ASCII 88 printable
Character spacing: 12 CPI
Printing: Unidirectional
Paper width: 13- max.
Writing line: 10.5- 126 character line
Line spacing: 8 lines per inch
Paper Feed: Friction, single sheet or
fanfold.
240 volts, 50Hz
Dimensions: (H)8.4- (W) 19.5- (D) 12_4-
Weight; 18.5 lbs

Operator Controls: Power onion, lop
of forrn, impression
controls (5 levels)

INTERFACES
Parallel
Centronics compatible, 7 bit parallel
data. 3 control lines (data, strobe, busy,
acknowledge)
Serial
RS232C compatible, 50-19200 BPS
parity and character bit length all
switch selectable.

Dataplus-PSI Ltd 39-49 Roman Road Cheltenham GL51 800  Reg. No. 1715271 England
Offer open to UK only while stocks last,

To DATAPLUS-PSI Ltd 3949 Roman Road Cheiienham GL51 800
Please send me:—

i enclose my cheque I or E c r o s s e d
and made payable to DATAPLUS-PSI Ltd
or charge my Access/Barclaycard-
Account No

1111111111111111
Expiry dale of card_

Signature

Name
Address

Postcode
Telephone No:
Make/Model of my computer

BMW

March 1984 MICRO USER 2 7



ARE YOU SERIOUS?
STOP PRESS —
REPLICA I I  N O W  AVAILABLE
( n o w  c o m p a t i b l e  w i t h  A c o r n ,  P a c e  and  W a t f o r d  D F S )
In addition to the features below it also works with
"locked- programs plus very long programs
(HEX &E00 to 7S00)

REPLICA II  and THE KEY give you, the user, what  you want.
You have bought your disc drives and now want  to  take
advantage o f  them, but most  o f  your favourite software wi l l
not run wi th the disc interface and even i f  you are prepared
to pay out for disc versions of  everything you can't get them
and i f  you have 80  track drives you might as well give up. I f
you know everything about the DFS, memory locations,
saving procedures etc. you can probably save some of  them
onto disc. What's a half hour per program, and i t  only takes a
few minutes to  find, load and relocate i t  each t ime ( i f  you
can remember the sequence).
On the other hand you could buy REPLICA, enter a few
details i.e. 1)  program name, 2)  number o f  sections, 31
CHAIN, *RUN or  •LOAD 4)  press play and then make a cup
of tea whi lst  the program loads from cassette for the last
time. When you return the program wi l l  be on the disc and
shown in a menu under the name you gave it. There are now
only two alternative storage methods required and one of them
will work with most programs. There are some exceptions to
REPLICA I I  but the number is insignificant. Many users have
purchased 4  or  5 copies of REPLICA and i t  is now the
recognised format that dealers use to display their software.
REPLICA II  wi l l  now hold up to 16 programs on each disc, they
can be erased i f  required and a new batch saved, but why not
just buy another REPLICA and keep your programs on disc
permanently (it only costs approx. f  1.00 per program),
REPLICA II £12.00 (state 40 or 80 track)

GRAFKEY/GRAFDISK
The first and best CAD program for the BBC Micro. Used in
education, business, art, video etc. Recommended by
LASERBUG, BBC MICRO USER, PC\A/, SOFT and thousands
of satisfied users (see earlier issues of  BBC Micro User for
screen pictures). In a  comparative review o f  the major CAD
programs PCVV said: "Considering the options i t  is by far the
best value". Need we say more, i f  you need a graphics utility
then t h i s  i s  i t .

GRAFKEY (joystick &  keyboard) £9 .00
GRAFOISK (state 4 0  or 80  track) £ 1 2 9 5

JOYSTICK UT IL ITY
Converts non-joystick programs to

work wi th joysticks. Works wi th any
program using INKEY(-), which

applies to  most programs. Easy to
use, just press the keys you want  to
transfer, Supplied on cassette but can

be transferred to  disc,
CASSETrE £6.00availof 8 6 49or so etors

SINGLE KEY ENTRY
Requires 1.2 0 .S.

A very useful uti l i ty that provides
single key input o f  66  key words.
Just l ike having 66  function keys.

Compatible wi th  issue 1 &  2  basic
arid discs.

CASSETTE £ 5  inclusive

lopst:pdtileale
800?-1"

PROGRAMMERS
We are constantly seeking new and interesting programs. Why not send
yours for appraisal? You have got nothing to  lose but much to gain -  So
why not send your program today? 40  track disc if possible or two copies
on cassette. In some cases we will even provide disc drives against future

THE KEY

JOYSTICKS
Pair of fully proportional

joysticks o f  compact and
handy size

E17.95

ALL S O F T W A R E
NOW ON 3" DISC

AVA I L A B L E

THE KEY E12.95
(state 40  or 80  track)

,
tO ch

are e c k
I ll A 1 0 7 -  t k  y

% I v  U s -  ( 3 6
Art?cop, Oro"

"o t l ine"  P s  o r
' I a s i  7°606

THE KEY provides you with the facilities that should have
been included in the Disc Filing System and also helps you
reach the parts other discs can't reach. This new version o f
THE KEY has been made compatible wi th  ECONET at  the
request of  many schools, colleges and universities. The whole
program has been turbocharged and the facilities are:

1) FORM40 -  now much faster.
2) FORM80 n o w  much faster.
3) BACKUP -  has that effect on some people because i t
allows even most o f  the protected discs to  be backed up  -
faster t oo .
4) EDITOR -  display, read and alter sectors, even i f  you can't
list the program. Highlight any byte whilst searching, make
additional searches, edit bytes -  now allows entry in  HEX or
ASCII and in string format, Dump a sector to  printer, fi le
pointers etc etc. You can now see how data is  stored on a
disc and alter i t  if you wish. Of course, it's also faster.
5) RETRIEVE -  don't despair when you have a corrupted disc
or i f  a program is accidentally deleted, using RETRIEVE your
worries are over.

With so much from one utility it is no wonder that THE KEY
is outselling programs that cost the same but provide far less

'eat
av8 ,  BOO%erg'

SHADOW
A tape cloning program that will enable you to make security back
ups o f  your  valuable cassette based software.
S H A D O W  works with 99% of  all known programs including
those containing 300 BAUD sections. Handles programs of any
length and works with any operating systems
S H A D O W  is the definitive tape backup system. Also on the same
tape is a very useful program called -INSPECTOR- which allows the
user t o  page through memory, search for a string, etc.
BOTH PROGRAMS U l n a
(This p r o g r a m  f o r  persona l  u s e  on l y ) .

M A R E S  MICRO SUPPLIES

EDUCATIONAL CORNER
(tor the 5-11 age group)

THE GARDEN- 3 programs with
superb graphics. Covers: colours,

spelling and understanding. Cassette
£8.00

COUNTING -  robots, rockets.
flowers. etc. Excellent graphics, good

range. Cassette ( 6 . 0 0
MATCHING -  4 programs covering
numbers, words, shapes and patterns.

Cassette f  7,00
H U E - M E N -  A superb teaching-aid.
using animation techniques in Mode 7.

A hi t  wi th adults and children alike.
Cassette E6.00

A.id now S H A P E  M E N  using
the same techniques. This is the second
in an integrated approach to teaching.f  8.00

INTRO -  A simple programming
language which uses the immediate

visual response of "Turtle '• graphics to
introduce a number of  programming
concepts and techniques Cassette

land 9  page manual) €10.00

Dept. BM1.13,
98 Middlevvich Road,
Northwich,
Cheshire, C W 9  7 0 S .
Tel: 0606  48511
All prices inclusive of
VAT + Carriage-. No Extras

1
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rego*
lokameneakm, owee*of Tw illstari

BBC
MICROCOMPUTER

Model B  1 3 9 9 . 0 0
Model B Et Disk Interface  ( 4 6 9 . 0 0
Model 8 Et Econet  £ 4 4 6  00
Model B Et Econet Et Disk
Interface  ( 5 1 6  00
Teletext Receiver  ( 2 2 5 . 0 0
Official BBC Data Recorder  1 2 9 . 9 5
Official Joysticks   1 1 3 . 0 0

BBC UPGRADES
1.2 OfS  ( 1 1 . 5 0
Basic 11   E 3 2  .00
Disk Interface Kit   1 9 7 . 0 0

ECONET ACCESSORIES
Ecconet Interface  1 7 0 . 0 0
Clock Box (Inc. PSU)  6 1 5 . 0 0
Terminator Box (Inc. PSI-111 ..... ( 3 5 . 0 0
Printer Server Rom  ( 4 9 . 0 0
File Server Level 1  1 9 9 . 0 0
File Server Level 2  £ 2 4 9 . 0 0
10 Station Lead Set  1 2 9 . 0 0
100M Econet Cable  1 : 9 9 . 0 0
Econer System ki5er Guide  1 1 0  00

DOT MATRIX
PRINTERS
SHINWA
CP80

k• kb,i-
* I r k
geS

9 9 0 0 -

80 column, friction and adjustable tractor
feed, bi-directional logic seeking HI RES
graphics and block graphics sub and super
scripts, condensed and emphasised print,
and underlining vertical and horizontal
tabs, self test, italic print, etc.
Shinwa CP80 F T   1 2 3 0
MANNESMANN
MT130

Koh quality 80 column serial dot mai r.X
printer. Dual density dot addressable
graphics, quick tear facility as standard,
optional sound reduction kit to give an
impressive L55dBa acoustic noise rating.
Ability to handle both tractor-led fanfold
and single paper_
Special price of  £ 2 4 9
EPSON
Epson FX80

£395
Epson RX30 F.•T

£305
Epson FX100 F. T

£499

1 4 0
RITEMAN MATRIX
PRINTER

SLEEK DESIGN
EXCELLENT
FEATURES.
SUPERB PRINT QUALITY

,

80 COLUMN • FRICTION AND PIN FEED'
120 CPS BI-DIRECTIONAL - HI RES AND
BLOCK GRAPHICS • 9 x 9 MATRIX TRUE
DESCENDERS - NORMAL, EXPANDED,
CONDENSED PRINTING EMPHASISED
AND DOUBLE STRIKE PRINTING'
ITALICS PRINTING • AUTO
UNDERLINING' SUBSCRIPT AND
SUPERSCRIPTS • INTERNATIONAL
CHARACTER SETS • EASY ACCESS
DIPSWITCHES • 1:1 HIGH RES (TRUE
CIRCLES AND SO(JARESI • OPTIONAL
TRACTOR UNIT • OPTIONAL RS232C
INTERFACE

1230

ties'
THE ULTIMATE MATRIX
PRINTER AT UNBEATABLE PRICE

TRUE 160 CPS, r T - 7 7 . 7 t a r ,
50 COLUMN So,VEcDLIMA PRINTER
WITH 100%
DUTY CYCLE
AND
UNBELIEVABLE
FEATURES

160CPS BIDIRECTIONAL LOGIC
SEEKING • STANDARD SPOOL RIBBON
UP TO 138 COLUMNS 5 ,  6, 8, 10,12
and 17 CHARACTERS PER INCH -
DOWNLOADABLE CHARACTER SETS
1UP TO 384 CHARACTERS AVAILABLE) •
MACRO INSTRUCTION SET - PARALLEL
AND SERIAL INTERFACE STANDARD'
STANDARD WITH 8K BUFFER • 240 CPS
WHITE SPACE SPEED' EMPHASISED
AND DOUBLE STRIKE' SUPER AND
SUB SCRIPTS' COLUMN SCAN BIT
IMAGE GRAPHICS ITALICS '  FRICTION.
TRACTOR AND ROLL HOLDER AS
STANDARD

JUKI 6100
20 CPS max
113 CPS
Shannon text)

BROTHER HR15

MICHNO4111101.0•

14'. TV.,
MONITOR

DAISYWHEELS C 3 9 5

I l in
10, 12, 16 CPI and proportional spacing up
to 220 characters per line, diablo
protocols. Bold, shadow printing and
underlining.
2K Buffer Standard  1 3 9 5

13 CPS. 10, 12. 15 CPI and proportional
spacing up to 165 characters per line,
colour printing, shadow printing,
super'sub script, auto underlining, text
reprinting.
3K Buffer Standard
Brother HR15
Keyboard
Sheet Feeder
Tractor Unit

MONITORS
PHILIPS TP200
Green Monitor
You can use this
latest Philips Green
Monitor for personal
computers, business
computers, control
systems, automat ic
test equipment, The
picture quality 01 the
TP200 means not
only 80 x 24 lines of
information but also
usage for high
resolution graphics.

NOW AVAILABLE S t 4
BBC Official 12- GREEN MONITOR ' N IRECOMMENDED BY DTI FOR SCHOOLS,
EDUCATION AUTHORITIES b INDUSTRY.
SPECIAL CASING, HIGH RESOLUTION,

1395
1160
1228
1109

AT THE
BARGAIN PRICE

0E179

f9514- IV /MONITOR

This I ry  Mond° ,  is Ant a
modified television as
many TV Monitors are,
but. l i r  TV,Monitor
which has been
designed to perform
both turir't.on f t  has
RGB and Composits
video and sound. An
ROB cable for a BBC is
supplied as standard.

With Remote Control 1 2 6 9

MICROVITEC 14-
Colour Monitors
Microydec 1431 14" Std. Res.   1 2 4 5

Med. Res. £ 3 9 5
Hi•Res.   £ 4 9 5

* S TA R

BARGAIN! t,

WORD PROCESSING PACKAGE
BBC Model B plus Disc.:Interface fitted
view, V.D.U. Green Monitor. Daisywheel
Printer 200K Dual Disk Drives and manual
and formatting disk.
ONLY CI ,329 a l l  cables'

TCL DRIVES AT

LOW PRICES!
SLIM DISK
DRIVES

TEAC 55A S i S  40 TRACK
100K Single
200K Dual £330

TEAC 55E S.1S 80 TRACK
200K Single   ( 1 9 9
400K Dual  £ 3 9 8

TEAC 55F D i S  80 Track
400K Single  £ 2 5 5
BOOK Dual   ( 5 1 0

Power Supply Unit lOptionall   1 2 9
40;80 Switch
MITSUBISHI DRIVES
400K D.'S DO Single   1 2 4 5

Dual   E 4 3 5
ROM EXPANDER
Double your sideway Rom sockets, with
the TCL Rom expander.
Simple to install and very easy to use'
Manufactured using components of the
highest quality'
Extremely reliable!   0 8 . 9 5
WORD PROCESSORS
View Word Processor .. . . . .  ....•
Word Wise Processor
UTILITY SOFTWARE
Screen Dump Siam
For EPSON. SIAININA. NEC, STAR

E59

SURE SHOT
ABC Compatible
KLIK STIK JOYSTICK -
SELF CENTRING
Two Fire Buttons
Single - 117.95
Dual -  E34

E39

E l 7.25

NEW TCL MICROGUIDES
41PThe KEYPLATES to make it easy!

Microguide KEYPLATES fit neatly over your
computer keys • Gives you an easy to read hat of
commends Alphabetically arranged for
immediate access • Placed exactly where you
reouire it as part of your computer keyboard • The
Ktryptates, mode of durable plastic, have space for
function key notes' Crean-wipe pen for function
kek, identity is supplied • a  FREE ERROR
MESSAGE BOOK, ALL FOR ONLY 15.95

CABLES • Dr ive Cables
Single  E 3 . 5 0

Dual.. .  • •  „   E13,50ABC Printer Parallel.. E l 3  SO

ABC Cassette Leeds 1 3

FLOPPY DISKS
Floppy Disks in packs o f  t o
Single sided 40 Track
Double sided 50 Track

TCL VINYL DUS COVERS
BBC
Primer
Marmot

M A 0 0 0 6 0 4 1 0 . 4 0
0 0 0 . . 0 . 0 0 M .

NOW AVAILABLE
THE ACORN
ELECTRON ONLY E l  9 9

E20
E3E

f3 50
ES 50

• E l l  50

0111,VE
ir'156
" S t t i l  ' A t t .

. •

4 1 i l l a W v

Twilistar Computers Limited
17 REGINA ROAD SOUTHALL MIDDLESEX TEL (00 574 5271

(OPEN SIX DAYS A WEEK 1 0  a.m. to 8 p m )

24hr DELIVERY *
* ON ALL ITEMS

TCL

(subject to availability)

GRAFPAD
Add new
dimensions to your
computer
enjoyment. Create
your own designs.
Complete with
Utility programmes.

1143.75

Amazing value.
Complete unit -
simply plug in

BOOKS Bat:
Micro's for Beginner's
Advanced ()tog Tech
ALP on BBC IA VV I
Ass Lang for BBC IShlva
ALPINInmillan)
Basic Arnold'
Basic Mel-House'
Basic Progs for BBC
Easy Progs tor Your BBC
Expert Guide
Functional Forth
Further 'Drags
Games BBC Computers P1,1,
Games for Your 13BC
Graphics 8i Sound (Gianadri
In Education
Introducing the BBC Micro
Let Your BBC Teach You
Advanced User Guide 1 1 2 . 9 5
Micro Revealed 1 7 . 9 5
Programmrng the BBC 1 6 . 5 0
Putting Your BBC to Work 14.95
Structured Programming C13_50
Using Floppy Disks f 9 . 9 5
21 Games for BBC= f 5 . 9 5
30 Hour Basic
30 P r o g s
35 Educa (lona PI Lug,
36 Challenging Games for
BBC.
H013011 ABC (cassette)
Hobbill ABC [book
Brainteasers for e e c
Best of PCW Software ABC
Graphics on the BBC
Disk Companion

fti.95
f7 .95
0 . 9 5
17.95
18.95
15.95
f6 95
E5.95
15.95
E6.95
15.95
E5.95
£6.95
f2 .95
£6.95
16.50
15.95
(6.95

15,95
f4.95
E6.95

15.95
f14.95

E5.95
15.95
16.95
£6.95

*SERVICE CONTRACTS
TO EDUCATION
AUTHORITIES
AT DISCOUNT

*OFFICIAL ORDERS
FROM DEALERS,
GOVERNMENT
DEPARTMENTS,
COLLEGES AND
SCHOOLS WELCOME

*ALL PRICES
INCLUSIVE OF
VAT

HOW TO ORDER
You may purchase any of the items listed
by cheque made payable to TWILLSTAR
COMPUTERS LTD., Barclaycrd or Access
All you have to do is fill your requirements
on a separate sheet of paper. Post to us
and we will dispatch within 24 hours
subject to availability.
All prices inclusive of 15% VAT.
ADD 12_50 P&P for orders below1150
OVER, ADD, a i  K w.

TELEPHONE ORDERS
(01) 574 5271

CREDIT CARD HOLDERS MAY ORDER
BY TELEPHONE GIVE CARD NO
NAME, ADDRESS Et ITEMS
REQUIRED_
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A GSL COMPUTING PUBLICATION

this New Streaml ined Winch* ,Her System

NORTHERN SOLE
DISTRIBUTOR

Due to increasing demand hie GSL Winchester
System. GSL Compatimg Limbed km appeolaied
ditoribitiew to toter dite hineth U.K. Market

IS.  appoimitd Sole Intuition.' for the North
ELK. Market is- Pace Subtract Swppliet I id.. 91,
New Cross Street, West Bolling. Bradford 1105 IRS.
Itkpbone 01.174) 729306.

Read line an t  ISSUE of this mmaasine for
farther developments sad inforrnatiom of the
WINCHESTER SYSTEM- mid antis impoinecd
deake,.

Showroom facility
at CR enlarged
Peripherals always awhile

APPOINTED

Ght. ha. on t softest thottemias doplas lag all
their •dreribird produce% mad more.  C•iiranatem Cr.
emosaraged to me Ike emeimetent on Atm mod
helpful adt ice and personal demonstrations we
nattily mailable.

USE kaom from talking io their cuoualen that
andsin• is more basirat ing than embalm:ling to
adverinwnwni and Boding the adsorb'swil ism m r c
out of lock or sot readily available C iS I  bold Imrp
i .eks of all monomer peripherals advertised.
1 he Ggt. nage is vulg.:111y growing mid m i n e d ,
inched*
•  BBC MICROCOMPUTER
•  SI IUGART DISC DRIVE RANGE
•  NEC PR IN MRS
•  EPSOM PRINTERS
•  PRINTER RUETER
•  MICROVITEC COLOUR MONITORS
•  SANYO COLOUR MONITORS
•  GREEN SCREEN MONITORS
•  TORCH M B
•  VARIOUS SOFTWARE INCE- WORDWISE
•  PRINTER PAPER

SR Analogue Signal Display
&Analysis System
Tbit motets enables a / IBC Microcomputer
IModel 141 So Newlin. its a two channel large
screen, storage csvilloseepo for Fre i n  up to
high audio colleen

The basic system coraPnin en •nalotnn
digital interface unit winch is connected to the
vompuier via line I  )4117 but. The accompanying
software package enables moat signab to be
displayed in the time domain and 11130. if required,
analysed rria fowler tiansionnation to gore
frequency &wain representation.
The main features of the sysilem are_
I. Two channel, Large screen. display of signal
amplitude vs tune. with grid scaling infOrMatind,
channel identification and plunk measurement
2. Repetuye or externally triggered sampling tel
input signals.

Dealer Enquiries Welcome

COMPUTING
Ewsrittirii

WINCHESTER SETTING 111
STANDARDS IN MEAT
E-N ET a flexible network system for the BBC microcomputer is
now being installed within Education. —Doctor Challiners
Grammar School" in Amersham are now operating a twelve
station networking system using a 10 Megabyte Winchester Hard
Disc unit.

F 4 _  NET allows tip to 21.00 computers to
share a oommert large central disc store.

a r i d overcomesmanyo f theinouriceneent
features of earlier network systemg

E. NET uses a hard disc unit as the central
disc store. allowing upwards of 8 Megabytes of
nonage. It  has effective, ompk structureu to
limit the disc space available to arts user, and to
permit access by any user to library programs.
Many users of the few simple net-worts installed
so far have complained of the difficulty of
rnonitoring pupil'% use of desc &pace, but E-
NET overcomes all these problems by donne the
insnotoring for you. You simply allocate a space
limit to each user on the Hard Disc using the
simple command program For  most schools
and colleges thO sue disc will allow each IIKEr
to have a reasonable file stnre. hut it can be
e.tended iF 'required hs 3,16 air further hard vino

CR Munn the Hindi r misc Irtn
Due to the tier increasing demand for reliable
disc drives. GSL are now marketing the monis

Hitachi.! debt .  Ideal fat Education the Hitachi
drive is celimbk mod ralliaaL Caned in rigid m e i  the
drive le velum.d to match tbs BBC Pelikeets

The compact d o ,  w h i c h .  now steadied in Japan
411...nt 4.Nd s t o r e d .  Silica *WPC Camede

simply tattling Ow d i n  ewer they Dye 100K
The 2" dims encased in rigid plastic are also protected
by a mechanical tab which preverns menertung of
dam

Lae all ( )S I  disc drivel the Hitachi 3" drive runs
Arlin BBC power %weedy than saving eneuideroNe
money over dimes using their own w o w  unit

OSE. have also mowed that all d r i m i  are
sompatible The Himoist 3- can be run in tandem with
IF,, Shugart 54" drives

*Price including case. leads end volley desc
it IRO lIt rschalc cattier end packing and VAT.

I1_  Display tense (total sampling penudi variable
from 0002 sec. tri 25 secs.
4 Number tel sample valises =  100 per channel
S. Minimum sampling time — 20 sec. (leech/save 01
Oath channels).
6. Software controlled triggering delay available
7 Option So lint indieidual &amok values
8 Either the following or preventing 'screen' of
data is WWI for each sampling period use lane.
only in Mitered model, and this mat he dispee)ed
when required.
4 Fourier analytis of the data for mother channel
may he performed, and the frequency domain
representabnal plotted 150 ta lent
10 Up to 5 frequency domain plots may be stored
internally and recalled Mr comparison with the
current plot
II Ful l  screens of information may he 'dumped' to
n printer (NEC PC 802313C Dot Matrix Printer I.
for both the amplitude vs time and amplitude vs
frequency displays_
The programme is loaded from tarn knew the
command CHAIN "scope-.
Price E350.00 Excluding carriage +  VAT.

We Nie an official Acorn Deer and Service Centre

units. important I-11Ch Cart be easily csiticd to
rninilloppies if  required.

E-NET has many useful extra commands
FM example a simple command which only
operates from the master Headier's) machine.
and which forces each client machine (in a
certain specified room or ales) to load and run
a particular program is inducted m i .  is very
fast and flexible. and allows for efficient use of
CALL. packages. Care h .  been Wien to ensure
that the command structure is simple enough
nix ter intimidate the non-specialist. while
remaining lie stifle and robust

E-NET allOWS one or more printers to be
connected to the network and although thin is
connected to one of the network computers this
computer Can still be used even while the
printer is in UnC

E-NET is fast, simple to use and versatile.
The first system being installed for use in
September, and demonstration, can be
arrunged.

EDUCATION APPROVED DISC DRIVES
MATCHING ACORN BEIC MICRO
All disc drives supplied in metal cam f in ish, /
to maich the Acorn BBC microcomputer.

Shugart SA200 Capacity 100K -  Price
i144.95 incinding Leads

Less titan iscosthirds the height tel standard
models. Shugarfs eingle-skled SA200 5-25 inch
miniflopps disc drive offers 125 or 250 Kbytes
of tapaclis en a low csot highly reliable
package. Low mist. compact sire and high
tellability make the SA200 ain *deal choice for
entry level desk lop applications in personal
computers, wood peocessors, memory
in-scooters, portable computers or terminal add

r  Return to GSL COMPUTING LTD,
I am interested in the following:

(please tick)
The  GSL W i n c h e s t e r  Sys tem
5 MB
10 MB
20 up to 200 MB
The GSL Slim Line Disc Drives
Your full range Of Micro Computers
and computer peripherals
GSL Analogue Signal Display and
Analys is  Sys tem

GSL Printer Butter

101
Price

5 MB Winchester System • 1650

10 MR Winchester System-  1950

20 MEI Winchester System • 2400

65 MB Winchester System • 4700

105 MB Winchester System - 5130

140 MB Winchester System 7000

280 MR Winchester System 9 5 0 0

The comple te  system is tompaCI  and
easy to use

Shugart SA455 Capacity 21110k — Price
£23500 including Leads.

Shugart SA465 Capacity 400K — Price
E281.50 including Leads.
Price. eeelwling carriage and VAT.

Shugart. SA455i465 hall height mini floppy
disc drive offer a compact alternative to
standard height drives for desk top systems
requiring maximum perlOrinance in a greatly
reduced space. Since users can quickly douts
existing storage capacity by fatting two drives
the space formerly occupied by one standard
minifloppy the SA455i465 Inves prosided s
excellent means to increase stnrage capacity
withenii increasing spare

Name:

Position'0
Company-

Address*

2 North Way. Andove
Hampshire SP10 54

Phone'
L I S e n d  me by return full

technical information

or phone Rod Lewis on Andover (0284) 58744/51E

.00

00

00

00

00

00

00

Z.44 c:1.1.411
rms. Package includes all interconnecting cads,

itt

rid

r.

9 9
M.D.

GSL COMPUTING 2 North Way, Andover, Hampshire
SP10 5AZ Telephone: 0264 58744 Telex:47166



Fort Cybertron: the most well-protected stronghold in the
axy. Obliterate the Spinners, Clones and Cyber-Droll:is as

u run from room to room in search of the Fort's riches. Avoid
touching the walls with their sizzling high voltage charge.
Watch out for the relentless Spook who glides through walls in
hot pursuit.
Superb graphical animation and nerve-wrecking sound effects
feature in this new machine-code game.
VERSIONS AVAILABLE FOR BBC
AND ELECTRON

SCORE Nilo MIA P i t a t i t r i  e  - tam

cassowo
haa oteloono

two or wore

WRITTEN ANY
PROGRAMS' WE

PAY 21% ROYALTIES

J11111-1

Tne following titles are aveilahle for both the
BBC Micro and Electron: Killer Gorilla C7.95/
Moonraider C7.95/11andits at 3 o'Clock Ce_95/
Croaker C7.95/Folix In the Factory E7 0 5 /
Felix and the Fruit Monsters f  7.05/Chess C7.951

from om Moonbese Alpha C7•95/Draw E 9 9 5 /
Swoop £7.95. BBC only fat present':
Martian Attack f7 .05 /Demon Decorator E13.95/
Asteroid Storm E7.95/Laser Commend E7 95 /
Galactic Commander E7.95/Time Trek t 7 . 9 5 /
singer! UXB E7.95/Covdboy Shootout Ce. 95/Well E5•95/

Alien Swirl C5.95/Lebyrinths of LaCoshe E7.08/
Adventure C7 95 /Common Adventure C5•95/
Filer E9.95/Beehmon f7.95/Barrega C7.95/
Chemistry C6.95/World Geography E13.95/
Where? CIII.95/Junior Maths Pack E L M
Constellation 03.95/Physics E11.95.

W  T O C K  THE BBC M I  ,  T .  ,  D  3 2
COMMODORE 64, ORIC A N D  SPECTRUM.

All causerie, Cr.  fully guaranteed end
S P E C L A L . c o n t a i n  two recordings_

D F F R  A l l  prices inclusive of VAT.
lloduct 1 o w Mail Order Please add 55p per order

to c o v e r  P  Er P

W E ' R E  E X PA N D I N G !
Showroom:
Northwood House
North Street
Sheepscar
Leeds LS7 2AA
Tel: (0532)  458800

Mail order:
Degt.titel2
8/86 Regent Street
Chapel Allenon
Leeds LS7 4PE
Tel: (0532)  683186 /696343



Turtle Graphics
8088

061\\\11
ssoilt1

Native Code
Generators

P-system

The BBC micro is a great computer if you want to play games
and learn about computing.

However, if the time has come for you to stop playing games
and get on with the real business of producing professional
programmes for the microcomputer market, you need the UCSD
p-system from Microtraffic Systems.
Program Development environments.

The UCSD p-system is the fastest growing software
development system for microcomputers. Microcomputer
manufacturers, software houses and more than 50,000 end users
have already made the p-system their choice. And more are doing
so every day. This is because:
• p-system users can write program modules in Pascal Fortran,
Basic and Assembler and integrate them into a single application
program.

6502

Cross
Assentbiers

IICSD BASIC

• p-system application programs can run on the widest range of
microprocessors viz:- Z80, 8080;8085. 8088, 6502. 6809, 9900,
68000, PDP-I I and LSI-II.
• the p-system is the friendliest and most powerful professional
program development environment available for microcomputers
today. With program chaining and dynamic overlays the largest
applications programs will run on the smallest machines. With
single keystroke commands and a continuous display of available
options. the operating system, editor, filer and other utilities are
simple, yet sophisticated programs to use.
Ring Microtraffic today
& we'll tell you the
whole story.

MICROTRAFFIC SYSTEMS LTD.,
MELBOURN SCIENCE PARK
MOAT LANE, MELBOURN,
ROYSTON, HERTS SG8 6EJ.
TEL: ROYSTON (0763) 62221
TELEX: 817932 CAMTECH G

VISA

MICROTRAFFIC
SYSTEMS
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NEWS
Acorn smashes
US sales target

THE BBC Micro is taking the United States
market by storm with more than $50 million
worth of business being booked there in less
than six months of trading.

This meansAcorn  in
the States has already
beaten its target figure
for the  f i rs t  y e a r  b y
SIO million — with six
months still to go.

"We are  progressing
very favourably", Harvey
Lawner. Acorn's general
manager in America told
The Micro User from his
headquarters in Woburn,
Mass.

"In fact, we have done
far better than we believed
possible in the fiercely
competitive education
market here- he said.

The company demon-

worth o f  business even
before i t s  o f f i c i a l
American campaign was
launched last September.

This was achieved des-
pite jibes from United
States experts that the
British company would
end up with egg on its
corporate face.

One of the prophets of
doom, Cl ive Smith o f
Boston's Yankee Group.
a leading market research
concern, was moved t o
say: - I 'm not sure why
they've targeted the edu-
cation market here. I t
seems a shortcut to disas-
ter".

Additionally some US
analysts went on record
as saying the BBC Micro
was overpriced.

booking 8 million dollars B u t  Acorn has proved

straw(' i ts capability o f
showing a clean pair o f
heels to its rivals when it
won i ts  largest single
order recently.

It beat both Apple and
Atari in a public bid to
provide I 70 machines for
a secondary school i n
Phoenix. Arizona.

And to cope with the
ever increasing demand
for the BBC Micro in the
USA, a shipment of 1,000
machines was despatched
from the UK last month.

Acorn got  o f f  to  a
flying start State-side by

- . . . . . d o r • • • • • - - . • • • - • • • • - • • • • • • • • • • • • • • • • • • • • • • • • " 1

INXINCOMPUlte

like this are spearheading Acorn's American sales drive

TELESOFTWARE
'PATCHED' UP

C O N S I D E R A B L E
improvements have been
made t o  t h e  B B C ' s
Telesoftvvare serv ice.
launched last September.
to provide free software
over the airwaves.

Previously there were

them all wrong. So why
has the machine been so
successful to date?

-One of the reasons is
because o f  our t rack
record back in the UK",
says Harvey Lawner.
"Americans are  s t i l l
aware o f  the quality o f
education t o  be found
in Britain.

"So when we tell them
that 80  per cent o f  all
computers i n  Br i t i sh
schools are Acorns, they
take notice. It's an excel-
lent selling point".

This has been rein-
forced by the fact that in
America. Acorn is offer-
ing up to 200 -schoolware
packages-, each including
its own lesson plan.

"What we are able to
give them are total sol-
utions the like o f  which
they have never seen
before", claims Harvey
Laymen

Fibre optics
network

SYMBIOTIC C o m -
puter Systems h a s
announced the  f i r s t
"Symbnet- local area
cietwork for  the BBC
Micro using fibre optics.

Stations up to  9km
apart can be intercon-
nected without electrical
noise problems, claims
Symbiotic, a n d  t h e
modular design allows
the user to add stations
wherever required.

problems in downloading
some Basic programs, but
now a  software patch
broadcast  o v e r  t h e
telesoftw are sys tem
allows any BBC Basic
program t o  be down-
loaded o n t o  a  B B C
Micro.

Not content with this,
they have also provided
patches which allow pro-
grams which make use of
tokenised Basic t o  be
broadcast, allowing more
efficient use of the micro's
memory.

Finally, a method has
been developed which
allows the broadcasting of
machine code programs.
considerably broadening
the range of software that
can be broadcast.

Given this increase in
the scope of the programs
it can o f f e r  and the
rumours that the BBC is
going to  provide proper
funding from its software
profits, the future looks
set fair for the service.

Tube
problems
solved
PROBLEMS w i t h  t h e
Tube have been delaying
the second processor
add-ons f o r  the BBC
Micro. Acorn chief Chris
Curry revealed i n  a
speech at the opening of
the Acorn Information
Centre in Brussels.

But he  claimed the
difficulties were now over
and promised that the
Z80 second processor
would be available in the
spring. followed by  the
NSI6032 in the summer.

During h is  v is i t  t o
Belgium he also released
prices for the Advanced
Business Machine, due to
be launched this summer.

Featuring an on-board
Z80 a n d  N S 1 6 0 3 2
second processor, price,
will range from il.500 to
E3.000,

Chris Curry also dis-
closed that Acorn plan to
market two or three of the
more popular BBC Micro
games on serial ROMs.

These plug into the
"ashtray- on the micro.
allowing instant loading
of games.
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Five shows wil l
be major draw

A SERIES of live shows
devoted to the BBC Micro
and t h e  Electron a r e
expected to attract more
than a quarter of a million
people this year.

Four of the shows are
scheduled for London and
one for Manchester.

Each will be held under
the banner of "The Elec•
tron and BBC Micro User
Show" and all five events
are b e i n g  sponsored
jointly by The Micro User
and its new sister publi-
cation, Electron User.

The London shows arc
to take place from March

More micro aid
for handicapped
A WEST Midlands man
who pioneered the use of
"talking" BBC Micros for
the blind is now looking at
the p rob lems o f  the
mentally handicapped.

Bob H i n d s ,  o f
Shrewsbury. who has
appeared on Pebble Mill
with h is  Dalek-voiced
Beet). i s  nearly b l ind
himself.

He is two thirds of the
way through an  Open
University compute r
science degree, and the
BBC Micro  helps him
with his studies by telling
him what is on the screen.

Now he wants to adapt
one t o  help mentally
handicapped children.

Last month Mr Hinds
visited local sheltered
accommodation f o r  the
mentally handicapped.
where h e  demonstrated
his equipment. "The effect

Keith Waterhouse
THE more astute among
our readers might have
noticed that the eminent
journalist. Keith Water-
house, has "joined" the
staff  o f  M i c r o  u s e r
writers.

The article "Impious
Thought fo r  the Day "
was. wi th on ly  minor
adaptions, M r  Water-
house's own work.

When it was submitted
34 M I C R O  USER M a r c h  1984

29 t o  A p r i l  1  a t  the
Westminster Exhibition
Centre; July 19  to 22 at
Alexandra Palace; Octo-
ber 25  t o  2 8 .  also a t
Alexandra Palace; and
from December 6  to 9 ,
again at the Westminster
Exhibition Centre.

Ambitious
LIMIST in Manchester

is to host the single show
outside the capital from
August 31 to September
2.

"We are  well aware
that th is  i s  the most
ambitious project ever to

was startling", he told
Micro User.

Total ly w i t hd rawn
patients with no speech
ability responded to on
screen -colour patterns
and to the sound of their
names o n  the speech
synthesiser.

Some of them pressed
the keys again and again
to hear the machine say
their names.

Soon M r  Hinds is to
meet parents of the han-
dicapped children, along
with hospital adminis-
trators. to discuss setting
up a scheme for unlocking
the hidden potential he
believes the chi ldren
possess.

He hopes to  get the
go-ahead this summer for
a fu l l  blown scheme,
possibly with official fun-
ding. Fai l ing that,  he
hopes f o r  donations.

-  not by the author -  we
published it in good faith,
and now apologise with-
out reservation for having
used it without permission
or due credit.

Those o f  you who
found M r  Waterhouse's
style appealing wi l l  be
interested to know that his
la test  b o o k ,  " M r s
Pooter's Diary", is cur-
rently available.

be undertaken b y  the
organisers o f  computer
shows". s a y s  D e r e k
Meakin, joint managing
director of Database Pub-
lications.

"But let us not forget
we exist i n  a  rapidly
changing market. A s  a
result, we will be able to
unveil a batch of new and
exciting products at each
of the shows.

"Thc London shows in
particular are to he held at
around three month inter-
vals which is a long time
in the computer market-
place".

Transfer
program
problem

•••••••••

THE recent controversy
over software protection
took a new turn with the
temporary withdrawal of
Clare's cassette-to-disc
transfer program Replica.

Was th i s  due t o  a
previously undiscovered
bug? Dave Clare said
firmly: "Definitely not".

Declining to elaborate.
Dave refused to comment
on reports that a warning
shot had been fired across
his bow by one o f  the
largest producers o f
software fo r  the BBC
Micro.

"However", he con-
tinued, “we are glad to
announce that Replica is
now back on sale and we
have great plans for the
future".

In t h e  mean t ime .
Acomsoft have released
further details o f  their
cassette-to-disc exchange
service f o r  Acornsoft
products. In exchange for
the cassette. Acornsoft
will supply a disc version
of the same title at 50 per
cent discount.

Customers shou ld
return the cassette (with-
out t h e  o u t e r  box ) ,
together with the money.
to:

Disc Replacement Ser
vice. Acornsoft Ltd., do
Vector Marketing, Den-
nington Industrial Estate,
Wellingborough. North-
ants NN8 2RL.

More micro 1
THE BBC celebrated the
second birthday o f  its
Computer  L i t e r a c y
project r e c e n t l y  b y
publishing a book on its
history and announcing
three new micro orient-
ated television series for
1984.

The booklet. -Towards
Computer L i te racy " ,
gives a brief but thorough
history of the project from
its humble beginnings to
the money spinning giant
it has now become.

Aubrey Singer. manag-
ing d i rec to r  o f  BBC
Television, described the
project as - a  story o f
success i n  h i g h
endeavour-.

He felt that the project
had resulted in the fact
that -people have stopped
being afraid of computers.
Computer anxiety has
become c o m p u t e r

enthusiasm."
Evidence o f  this is

shown by the three pro
grammes planned for
BBC television this year.

The first, -Computer
in Control-, is a series of
five programmes giving
an i n t r o d u c t i o n  to
robotics. monitoring and
control applications using
the microcomputer.

Practical
In a d d i t i o n  t h e

National Extension Col l
lege is producing a prac-
tical course on control
BBC Micro owners and
the BBC Buggy will be
available in kit form.
programme starts o
BBC-2 on March 2. w.
two BBC-1 repeats during
the week.

April 12 sees the star:
of the -Electronic Office",0

GAMES ON THE BOX
FOR the first time games for the BBC and Electron are
being advertised on T V.  with Ocean Software
promoting M r  Wimpy (BBC Micro), Hunchback
(Electron) and Chinese Juggler (both machines).
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TV is scheduled
a series of five program-
mes presented by the ever-
green Ian  McNaught-
Davis, who attempts t o
explain the revolution in
office technology. BBC
Publications also plan a
book to  accompany the
series.

The programme will be
seen on BBC-2 on Thurs-

BARRY WOOD'S TAILPIECE
WE were chatting with
one o f  those lovely
people from Acorn the
other day, and the subject
of naughty foreigners
copying the Electron
came up.

"Oh I  don ' t  think
there's much chance of
that,- commented one
of Acorn's best. - We
can't even copy the
thing ourselves . "

OUR technical editor's
wife rang up the other
day to say he was

day e%enings w i t h  a
repeat on BBC-1.

Looking further ahead
there are plans f o r  a
regular topical television
series for micro users to
start in the autumn, a sort
o f  ' c h i p  s h o p '  f o r
television.

1985 w i l l  see t w o
further programmes. "The

"He's sitting up in
bed writing flow charts
for his programs - so he
must be il l."

LOVELY little footnote
at the end of a piece of
software sent i n  f o r
review to the effect that
"when you 've com-
pleted y o u r  review,
please check up to see if
we've released another
version of it before you
publish anything".

In other words. the

Learning Machine", will
be a  series aiming t o
increase understanding of
how the micro can assist
learning, while -Tech-
nology and the Handicap-
ped" will seek to explore
the many possibilities of
infortnation technology
for helping handicapped
people.

product supplied is  f i t
enough to be sold to the
public but not fit enough
to b e  discussed i n
public

A PROGRAMMER.
selling his latest game to
a lead ing  sof tware
house, asked f o r  an
advance of several hun-
dred pounds for equip-
ment t o  develop h is
latest idea on.

When asked what he
wanted to use the money

It's the cat's
whiskers

for Gemma
THE BBC Micro is kid's
stuff for baby Gemma
Smith a t  he r  home i n
Grimsby.

For e v e r  s ince  h e r
industrial chemist father
Dennis devised a program
depicting a cat, he hasn't
been ab le  t o  d rag  he r
away from the keyboard.

E5,000 BAIT TO
BEAT PIRATES

A COMPUTER games
company i s  o f fe r ing
E5,000 to  anyone who
can beat the software
pirates.

The directors of A & F
Software -  makers of the
bestselling Cylon Attack
and Chuckie Egg games -
say they are  s ick o f
having their best games
copied.

Now t h e y  w a n t  a
foolproof way of making
their tapes copy-proof.

Already, they've had
several replies to  their
offer, including one from
a mystery sixth-former
who insisted on a  mid-

for, he replied, " I ' m
going to buy a piano".

Was h is  next pro-
gram g o i n g  t o  b e
musical then?

"No, it's for my wife -
to keep her busy so I can
get on with my program-
ming".

ACORNSOFT had t o
deal with one very irate
customer, complaining
that their 'compute-a-
mate' program. I  Do,
was grossly innaccurate

And that's much to the
annoyance o f  the other
three Smi th  chi ldren -
Wayne. aged 14, Andrew.
12. and Darren. 9.

"Gemma knows tha t
when she  presses t h e
Escape key up pops the
cat, so we can't keep her
off it," says Dennis.

night meeting i n  a  car-
park.

A &  F director Martin
1-tickling told Micro User
that some computer club
members spend hours
every week duplicating
tapes for their friends -
thereby risking hefty fines
or jail sentences.

Now A  &  F  a r e
mounting a  two-prong
anti-pirate campaign.

They i n t e n d  t o
prosecute every pirate
they catch for copyright
infringement. A n d  they
plan to attack the problem
at source by manufactur-
ing copy-proof tapes.

it proved he was
compatible w i t h  h i s
wife.

I  WAS admiring the
matching case used by
one company for their
latest BAC add-on.

"Acorn sold us some
o f  t h e i r  s e c o n d
processor boxes", said
the proud designer.

Well, Acorn aren't
using them for much at
the moment, are they?
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BBC Soft
sales top
the Elm
mark

BBC Soft has sold more
than L1 ,000 .000  o f
software since the start of
the Computer Literacy
Project — and they plan to
sell a  lot, lot more this
year.

The list o f  proposed
software releases by B Bc
Publications reads like a
beginners g u i d e  t o
software fo r  the BBC
Micro.

Three t i t les w i l l  be
released this month.

The first is Structured
Basic, a  book exploring
the role of BBC Basic in
writing well-structured
programs. The book will
be accompanied b y  a
software cassette.

Absorbing
There w i l l  a lso  be

Game Core, a  u t i l i ty
which, it is claimed, will
aid the creation of simple
and h igh ly  absorbing
board games,

Finally there is War-
games, intriguingly called
"a  f a m i l y  computer
activity".

As might be expected,
education is  not being
neglected, advanced
music and science topics
being among the further
titles planned for later in
the year.

A COMPUTER industry
Oscar has gone to Her-
mann Hauser, the Acorn
executive wi th overall
responsibility f o r  t he
company's research and
development.

The jo int  managing
director o f  Acorn was
recently named as winner
of th is  year 's  R I TA
(Recognition of Informa-
tion Technology Achieve-
ments) award as per-
sonality of the year

As he is currently on
company business in
Japan, he was unable to
attend the presentation
ceremony in Birmingham,
so his wife Pamela re-
ceived the trophy on his
36 MICRO USER March 1984

No BBC divorce,
ACORN has h i t  o u t
against "mischievous
speculation" over the
future of its contract with
the BBC to  market the
BBC Micro.

The company has been
particularly displeased by
reports which suggested it
may l o s e  o u t  t o  a
competitor when the
agreement comes up for
renewal in  August this
year.

In the light o f  this, i t
has released an official
statement denying any rift
exists and claiming that
the two organisations are
"working towards the
renewal o f  the marriage
vows, not a divorce".

The ful l  text  o f  the
statement reads:

Some reports that
Acorn Computer's

three-year relationship
with the BBC could soon
be terminated overlook
some pert inent  fac ts
which ought to  suggest
the opposite.

The alliance o f  the
BBC and Acorn has been
— and continues to be— an
outstanding British suc-
cess story.

More than 250.000
BBC Microcomputers,
which are designed and
marketed by Acorn, have
been sold, w i th  sales
currently runn ing  a t
25,000 units per month:
eight out o f  ten schools
with microcomputers
have chosen the BBC

Hermann Hauser
beha l f  f r o m  I a n
McNaught Davis, who
fronts the BBC Series
"Make the Most of Your
Micro".

Hermann Hauser holds
a doctorate in  physics
from Cambridge where he
attended t h e  w o r l d
famous C a v e n d i s h

says Acorn
'Mischievous
speculation'

rapped
Microcomputer System:
many hundreds o f  new
jobs have been created at
Acorn and at its sub-con-
tractors' plants.

The system has won
international acclaim and
is now making an impor-
tant contribution to  the
British export drive; and.
last but not least, the BBC
has earned several million
pounds in royalties from
sales.

Achievements
All these achievements

in the most competitive of
all technology markets!

The B B C .  s u r e l y.
would have to have very
strong reasons for break-
ing off such a successful
collaborative venture to
enter into a  new part-
nership.

The more so. since
educational establish-
ments and viewers would
be less than pleased to

Physics Laboratory.
It was while he was

involved in post doctorate
studies that he met Chris
Curry, his fellow joint
managing director. As a
result, they eventually
formed Acorn in Decem
ber. 1978,

Another RITA went to
Micronet 800, which re-
ceived the award for the
most outstanding system
innovation in 1983.

This is the first time
that any part o f  British
Telecom's Prestel. net-work has won an award
for its service. I t  comes
less than a  year after
launching the telesoftware
Nrenture•

discover that ,  having
made a  major financial
investment in the BBC
Microcomputer System,
subsequent computer
literacy programmes were
to be based on a  quite
different microcomputer
system.

The facts are these:
•  Acorn enjoys a close
relationship with the BBC
and is collaborating with
the Corporation on future
compu te r  l i t e r a c y
projects and products.
•  The present three-year
agreement does not expire
until August 1984 but, as
is normal business prac-
tice. the terms of' the new
contract are already being
discussed.
•  A s  i s  also normal
business practice, other
microcomputer com-
panies have approached
the BBC.
•  While the ABC did not
seek tenders, we recognise
that it is obliged to give
proper consideration t o
proposals put forward by
Acorn's competitors.

It is not true, incident-
ally, t h a t  i f  another
manufacturer  w e r e
chosen t o  produce the

ACORN CHIEF WINS 'OSCAR'

next generation o f  BBC
computers. Acorn would
be prevented from selling
the present model alto-
gether.

But that's hardly rele-
vant. Contrary to  mis-
chievous speculation, we
— and the ABC — are
working towards renewal
of the marriage vows.

not aesdpii1;:oe
divorce.

 D s e  words of
assurance, it seems safe to
speculate that the con-
tract is not yet cut and
dried.

For over at the BBC it
still appears to be "make
your mind up" time,

Aubrey Singer, manag-
ing d i rec to r  o f  BBC
Television, let this out of
the bag when he acknow-
ledged that the Corpor-
ation i s  discussing new
models w i t h  several
manufacturers,

However he declined to
say how many firms were
involved.

Meanwhile other top
sources in the Corpor-
ation are adamant that
there is no reason to talk
to anyone other than the
tried and trusted Acorn.

f t

Pamela Hauser receives the award on her husband's
behalf from Ian McNaught Davies
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Add 2/0
to your BBCmicro in
five minutes

ARIES-B20 -
Features
*  Adds 20K of useable RAM to

your BBC Micro
*  Run programs up to 28K long in

ANY SCREEN MODE
*  Extra memory can be used

directly from BASIC I and II,
VIEW 1.4, FORTH, LISP, and
many other existing programs

•  ARIES-B20 is compatible with
all correctly written BBC Micro
software, on cassette, disc,
sideways ROM or cartridge

*  Don't be deceived: this product
is unique - no other expansion
unit has these capabilities

*  Complete compatibility -ARIES-
B20 uses only documented
MOS facilities

*  Fitted in 5 minutes using only a
screwdriver

*  Simply plugs in inside the case
*  No soldering or cutting
*  (Unlike some add-on products)

will cause no damage to your

How to Order
Send cheque or postal order

made payable to: Cambridge
Computer Consultants Ltd and
forward to:
Cambridge Computer
Consultants Ltd, FREEPOST,
Cambridge CB I I  BR.
Telephone Cambridge
0223- 210677

BBC Micro - can be
removed at any time

*  Incredibly simple to
use

*  Patent applied for

*  Designed in Cambridge by
BBC Micro experts

*  Top quality manufacture
*  Unquestionably the most

important add-on ever
produced for the BBC Micro

*  Top software houses are racing
to produce the "super-
programs" made possible by
the exfra capacity

*  1 year guarantee.
*  Available mail-order only
*  Official purchase orders

accepted from bona-fide
educational establishments, all
other trade cash-with-order

3 Telephone Cambridge 0223-210677

*  Price E99.95 including post,
packing and VAT

*  If not completely satisfied with
your purchase, we will refund
your money in full providing you
return the ARIES-B20 in good
condition in its original
packaging within 14 days

Machine requirements:
*  BBC Micro model B
*  MOS 1.2 or later
*  Plugs into CPU socket and 1

sideways ROM socket

Also available IEEE-488 interface.
Coming soon: Compatible ROM
expansion board.

Cambridge Computer Consultants Ltd, FREEPOST Cambridge CBI 1BR

r P l e a s e  send me (Qty) A R I E S - B 2 0 ( s )  at C99,95 onct. p. p. & VAT).
I enclose a cheque/postal order made payable to
Cambridge Computer Consultants Ltd for E
Signed
Name (block letters)
Address

P o s t Code

MIRE=



BBC MICRO IN MANCHESTER
BBC MODEL

ONLY E 4 9 9
includes Disc Interface and

Wordprocessor
BBC MODEL B E 3 9 9  B B C  MODEL BD E 4 6 9

D I S C  D R I V E S  Complete— No hidden extras
100K SLIMLINE 55A (200K) E 1 7 9
400K SLIMLINE 55F (800K) E 2 5 9
Disc Drive Kits from E90  +  VAT
D/D Blank Diskettes (fully guaranteed) only 1.49 each

BBC MODEL A E 2 9 9  (Mode l  B  wi th Disc Interface)
ELECTRON E199

Al l  BBC Computers come with free cassette leads

I N T E R N A L   A D D - O N S  Includes fitting while you wait.
Acorn DFS E 7 9 . 9 5
LVL Double Density DES E 8 9 . 9 5
Acorn Speech Synthesiser E55.00

CTECH Chip Chat E 3 9 . 9 5
View Wordprocessor £ 5 9 . 0 0
Wordwise Wordprocessor £ 3 9 . 9 5

MONITORS
Microvitec £249  Sanyo Green Screen £ 8 9

Fidelity TV/monitor only E228.85
BMC Green Screen only £99

P R I N T E R S  includes Cables, Paper and Screen Dump Programs.

STAR 10-X
120 CPS, 10 character sets,

down loadable character set,
friction, tractor, roller feed.

Centronics I/F, true descenders,
etc.

ONLY E269

SECOND PROCESSOR SOFTWARE
SAGE INTEGRATED ACCOUNTS:
Sales, purchase, stock control — included wi th
Z80 64K RAM card Only E375 +  VAT
Available for 6809:
Pascal, Cobol, Forth compilers. Also 5800, Z80, 6809 and
6800 Assemblers and Cross Assemblers.

S ILVER REED
EXP500

DAISYWHEEL
A daisywheel at low cost from a

company with backup!

ONLY E299.00
+VAT

C  *  T E C H
COMPUTERS

184 Marke t  Street ,
Hyde,

Cheshire S K 1 4  1 E X

061-366 8223
PRICES
All our prices are constantly
moving, so please ring us to
check the latest price.

N E W  3"  M I C R O  DRIVE
ONLY E129.95 al l  inclusive

Complete3" DISC SYSTEM w i t h  interface
ONLY £198.95

BBC ANALOGUE JOYSTICK
ONLY E14.95

MODEMS
OEL 200 PR ESTE!. M O D E M
with 1200/15  and 1 2 0 0 2 0 0

at the amazing price of
E79.95+ VAT

Prestel and Micronet software
available NOW!!

SECOND PROCESSORS
Z80 64K RAM E299  +  VAT
Z80 64K RAM wi th  SAGE or PERFECT software E375 +  VAT
6809 64K RAM FLEX 0 /S E289 +  VAT

FREE DELIVERY TODAY (Orders over E90)
If you are in Greater Manchester, Cheshire,
Lancashire, Merseyside, West Yorkshire or
South Yorkshire, i f  you ring us now we can
send one of our highly trained staff to install
your computer equipment Today.

AS USUAL LOADS OF SOFTWARE AVAILABLE R I N G  061-366 8223
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I was pleasantly
,urprised to receive
your parcel yesterday
ordy 2 working days
alter I first wrote
to you - not many
suppliers in the small
computer market
manage such a fast
turnaround time.,"

L London

BBC Microcomputers
AN-1E1GL
ktfl,02

Prima C Mc VAT
BBC Microcomputer Model 8 39980
BBC Microcomputer Model
/1+ Emmet 4 4 7  51
BBC Mn-socomposes Model B
+ Disc 4  90 19

AS804 B B C  Mina Meath! B + Dior
Econet 5 4 S  X

BBC Microcomputer Compatible
Disc Drives
BBC3 I S S t i n t *  10011 dove 2 0 1  25
BBC31D D i d  d r i v e  2.10011 3 6 2  25
58C32S S i n g l e  20011 double aided

dove 2 9 8 7 5
138C•32D Dual  doub3e tided ohm dove

22200A 18380
BBC34IS S im i le  400k double sided 80

track dim dn.... 40/93 track
mriatchable 3 2 7  75

EIBC340 Dota l  double sided 80 track
cher dove 40/00 track
matchable 6 0 3  75

Al! dim dove. rappbed watt connects's.; cables.
otsbne. dim -and manual
BBC Microcomputer Compatible
Floppy Discs
BEIC4DTS Single aided 40 track dims

Boa of ID 1 7 2 5
BBC4DID Double sailed 10 track discs

Ekat of 10 2 0  75
BBettrID Double mated 80 track dims

a. ,  at ID 3 6  00
BBC Microcomputer Compatible
Monitore

ANI303

II MON

1 2.MNON

9MON

STAND

Mscrovstec 1431 colour
monitor
NEC 12 high resolution
monitor Green phaaphor
KEC b a h  tesolution
mood. Green tthoaphor
Monitor nand

247 25

159 05

4835
II 44

BBC Microcomputer Accessories
ANCOI 2 a d  Procesos4 6502
ANC04 2 n n t  Procemor
ANThL To ladow l  receive-
89C45 P a d  of toyalachs

AENI8
itEll 15
ADO 4
AES20
AES21
AE1417

Acorrisoft Languages
SBLOt F o r t h  comets..
- L i s p  cassettessuw M w r o t e .  comet@
S9L02 L a p  40 dark disc
WWI F o r t h  40 track char
SNI-04 M i r r o a e r t  40 track dim
SNLE0 S C R .  Roan cher di Manual
SBB03 V i e w  ROM

195 50
33925
22580
1300

If you think our prices are keen,
wait y o u  try our service.

Quality:
We only sell prime branded products from the indus-
try's leading manufacturers such as Texas Instruments,
Motorola, National etc. They are all current production
with recent date codes. We do not buy sub standard
products, manufacturers surplus or job parcels_
Reliability:
All systems products are fully tested before despatch
and are guaranteed to be in good working order. All
faults reported are fully investigated and promptly put
right. Investigation has revealed that the vast majority
of these faults have occurred as a result of damagecaused in transit.

BBC Microcomputer Upgrade Kits
BBCA2I3 M o d e l  A to B upgrade hi 6 9  00
BBC-3 D i s t  interface kg 9 7  70
BBC3D D o u b l e  denagy Mac interface

hit i 0 2  CS
88C7 ( c o m e t  intorlace Int 7 0 8 0
ANB14 S p e e c h  interlace 5 5  CO

BBC Microcomputer Econet
Accessories

ICI Station Mad rat
leratimitor So.
Clock bo.
Filemerar Level
Nostra.  loved 2

Econer cable

211 75
35 03
45 CO
9980

24980
99 CC

15 85
1685
55 60
1990
1990
5980issn
5980

COMPUTER COMPANY LIMITED
81CAINGHALL NOUSE, HINDERCLAT ROAD, RICA/NGHALL.511TTOLK I72 T E L - D E S S  tree)) mem

1

BBC Microcomputer Cables
and Connectors
BBC21 P o n i e s  cable irsc Ampherso4

plug 1 4  ?-
138C22 U r a r  port Oarkneeta, + 36"

cable 2  8 •
138C23 C a a m r i e  rah.). 2a3 Soutri +

1813C-24
BBC25
BEIC-25
BEIC27
BBC3.55
BBC35D
119C36S
RBCXD

1;4 Sean tacks
7 pin dun pl (cametio.ng
6 pat thin pl (RGB output)
Spun dm pl Immo' an I
5 pin dal pl fEcones int j
Data cabk single dime
Dam cable dual d n .
Power cable single dove
Prover cable dual drive

Once again, many
thanks for your
speedy and efficient
service. Fr

HY,  London

BBC Microcomputers
Model B E399.00

with disc
interlace
E498.19

I i  Thank you for your
prompt, helpful service.,"

j.w.. Langley, Berkshire

14 I am impressed
with your quick and
efficient service.17

R N  Peterborough

Acorn 'Et Acornsoft Books
SEOUL C m e s  are Graph.,
58E02 G r a p h s  and Chows

dards
SBE104 L i p p
SBEalf? V i e w  guides
SB009 I n t o  Vtwor
SBDIO B C P L  Manual
ANJOI N e m  G lode
818C37 c c u  DES Manoel

1 d rE i l b  SPECIAL TELEPHONE NUMBER
a l k b F O R  FAST, IMMEDIATE SERVICE,TELEPHONE YOUR ORDER TO:

4 0 J
059
069
O 69
059
977

14 30
5 r

5.1
7 50
750
250
250

15 It
10 00
152

BBC Microcomputer Compatible
Printers
RAW E p s o n  5A80 printer 3 1 0 5 0
FX193 E p s o n  FAKI pruner 4 2 5  SC
1 1ST B e a t  hating pope, 2003 sheets 1 4  95

Service:

I Name
Address

Telephone

DISS (0379)
898751

produrrn are uorondrsonalts
fawn:mord lea 12 months

Carriage Charges
iTh-mpussia Momenta, di hanger. by
D u e ,  p o s t
Dm- drums. paper, 2nd Proc. Teletext
Socanal poet 5 7 5
Books and loyatirke by normal post 1  15
All other trentr by aameal pom 0  05
Terms
AJ isernr Mooed rabled to avostakillity
AL prices •racludis VAT eloch acharged at the

mt. 1 5 % i a ,  ti 'own. ob.,.
Government. Local Authotity and eriticamminal
establishment official order. welcome
Account facilities available aubiert to man,
otherwise strictly cash with order
Credit no id (Accms Vis i t )  arcepted volts
no auschorge on all Hem. eNe•Ft. 1313C
Micracomputaire
Fill tehod S regueare4, on con of .tock Isom.
Dehvery
Most derma are available es mock and order.
received up in 3PM will be detpairhied the +am*
ray
Guarantee
k l  product. are guaranteed for 12 months horn
mile at purchase orespecoyo on original equipment

act°. dtr• guarantee
Telephone Orchne
24 It, iii moo,* (ansaphom. inter hams) a swiloMe
it telephony

6.3

Prices: all prices INCLUDE
V.AT. but NOT carriage. Please
add the carriage to your order.

IA Fantastic service-
I wish more people
were as 'on the ball'
as you are.17

'FP., Tiverton, Devon

All orders received by 3,30 pm are despatched that
same day by 1st class post or Datapost, stock permitt-
ing. Better than 95% of the product range is in stock in
depth at any one time.
Value for Money:
Due to our bulk buying power and low overheads we
are able to offer very attractive prices for even modest
quantities. A straight comparison of our price list with
any franchised distributor will reveal a huge difference
-  in some cases our price is a third of the competition.
There are no minimum order charges and our post
and packing costs are actual costs.

For FREE C ATA L O G U E  post to Midwich Computer Company Limited.
Rickinghall House, Hmderclay Rood, RickingholL Suffolk 11)22 IHR
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Part 11 o f  MIKE BIBBY'S
introduction to programming

AS promised last month, we'll be
covering colours this time, and seeing
how easy they are to use.

In fact, before I give you the theory,
try running Program I,  and see what
happens:

10 REM *** PROGRAM I
20 MODE 5
30 COLOUR 1
40 PRINT" 'Colour 1"
50 COLOUR 2
60 PRINT" 'Colour 2 '
70 COLOUR 3
BO PRINT" 'Colour 3'

* I f

It writes in three different colours!
The way you get the micro to change the
colour of its writing (we should really
say text) i s  t o  use the COLOUR
command.

COLOUR 1 causes it to print text in
colour 1 from then on. In Mode 5 colour
1 is red.

COLOUR 2 causes text to be printed
in colour 2. As you can see, in Mode 5
this is yellow.

COLOUR 3 obviously gives white.
So, in Mode 5 COLOUR 1 gives red

text, COLOUR 2 gives yellow text, and
COLOUR 3 gives white text. Actually.
you can fiddle with this. but more of that
later.

When you think about it, there are
four colours on the screen — the red,
yellow and wrhite wr i t ing  i n  the
foreground plus a black background.

You can actually choose to write in
black if you want to by using COLOUR
0, but you won't notice it against the
black background. I f  you don't believe
me try adding these lines to Program I:

90 COLOUR 0
100 PRINT " 'Colour 0'

Now Mode 5 is a four colour mode,
as is Mode 1. Can you remember the
difference from last month? I f  not, try
altering line 20 of Program I  to:

1 20 MODE I

and then run the program.
That's right. Mode 5 gives you 20

characters per line and Mode 1 gives
you forty. The colour numbers still refer
to the same colours, though.

What happens if we alter it to a two

40 M I C R O  USER M a r c h  19E34

Let's dip into
the Micro's
colouring box

colour mode? Change line 20 to:
20 NODE 0 1

You should only see "Colour I "  and
"Colour 3 "  displayed, both in white.
"Colour 2 "  has disappeared. This is
because in this mode you have only two
colours to play with, black and white.

As before. COLOUR 0 gives black.
COLOUR 1 then has to be white. When
it reaches COLOUR 2, the micro has
run out of fresh colours so it goes back
to black — hence the disappearance of
"Colour 2".

The next colour is then white so
Colour 3 appears as white. I think you
can guess what COLOUR 4  and
COLOUR 5 produce!

Now try Program II. At  first glance
this should produce the same results as
Program I ,  this time using a loop.
However, all is not as it seems, since it's
in Mode 2, a  16 colour mode. Try
running it and see.

10 REM *** PROGRAM II all
20 MODE 2
30 FOR 1oofa:0 TO 3
40 COLOUR loop%
50 PRINT 'Colour ';loop
60 NEXT loop%

COLOUR I  s t i l l  gives red, but
COLOUR 2  now gives green, and
COLOUR 3 yellow.

An important point coming up. These
colour numbers do not mean fixed
colours. As  we've just seen, 2 is not

always yellow, 3 not always white, and
so on. The meaning o f  the colour
numbers varies according to mode.

To sum up, the meaning of the colour
numbers depends on the "logic- of the
situation. So they are officially called
logical colour numbers.

So. in the correct jargon. COLOUR 2 pcauses foreground text to be written in
logical colour 2. As we have seen, in
Mode 5 this is yellow, in Mode 2 it is 1
green and in Mode 0 it is black.

The point i s  that logical colour
numbers can be interpreted as different
actual colours on the screen depending.
for instance, on the mode.

To see all 16 colours in Mode 2, alter
line 30 to:

I 3 0  FOR loop%=0 TO 15
and run it. Notice that it's 0 to 15 — this
does in fact give 16 different colours!

The logical colours from 0 to 7 should
be fairly obvious, but what's going on
with all those flashing colours from 8 to
15?

Well, logical colour 8 flashes between
black and white, logical colour 9
between red and cyan. and so on. If you
can't make out all the pairs yourself,
Figure I summarises them.

It may seem odd that there are two
pairs flashing between black and white.
This is because colour 8 flashes black
then white, while colour 15 flashes white
then black.

None too clear, is it? Program I I I
should help.
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10 REM 44* PROGRAM III *4*
20 MODE 2
30 COLOUR 8
40 PRINT TAB(0,12)'Colour 8'
45 COLOUR 15
50 PRINT TAB(0,13)"Colour 15'

This shows that while they flash
between the same two colours, they are
not in step. When colour 8 is showing
white, colour 15 is showing black and
vice versa. The same logic applies for
the other flashing pairs.

One irritating point about Program
III is the fact that it leaves text in colour
15 — everything you type in flashes.
Most annoying!

You can stop this by entering:I. COLOUR I 1
after which the rest o f  the text wil l
appear in red.

So far the logical colour numbers
we've been using have changed the
colour of the foreground text. Let's try
altering the background colour.

Change mode with:1 NODE 5
Then enter:1 COLOUR 129
and then type in some random letters.

Hey presto, you still get white letters,
but each individual letter is on a red
background.

What happens is that i f  you want a
red background to your numbers you
simply add 128 to the logical colour
number for red (1) and use the sum in
the colour statement. Hence the use of
COLOUR 129.

So, to put the letters on a yellow
background you would use 128 plus 2,
the logical colour for yellow. That is,
COLOUR 130.

However, white letters on a yellow
background look awful, so let's change
the foreground text colour to red at the
same time.

Entering:
COLOUR 130
COLOUR 1

should have the desired effect.
Actually we could have achieved this

by entering the one line:
COLOUR 130:COLOUR1

The co lon  separating the  two
statements allows us to put them on the
same line. It's the Basic equivalent of
putting a full stop between sentences.

Try:

1

I COLOUR 2: COLOUR 129
Can you work out how this gives you

yellow foreground tex t  on  a  red
background?

Now, when we changed background
colours, on ly  the  background o f

FLASHING COLOURS
Colour

pair
Black-White
Red-Cyan
Green-Magenta
Yellow-Blue
Blue-Yellow
Magenta-Green
Cyan-Red
White-Black

Logical
colour number

8
9

10
11
12
13
14
15

Figure I: The logical colours' flashing pairs

subsequent text characters has been
altered.

At the moment the background
colour is red. Try:

CLS

The whole screen is cleared to the
background colour, so from now on
your characters appear in  a  yellow
foreground on a red background.

To prove that Colour 0 really does
give a black foreground text — I'm sure
you still doubt me — try:

COLOUR 0

1

and type away. All should be revealed!

10 REM *** PROGRAM IV ***
20 MODE 2
30 FOR loopX=0 TO 15
40 COLOUR loop%.*128
50 CLS
60 PRINT TAB(0,15)4ackground

Colour";loopX+128
70 pauseS=GET$
80 NEXT loop%
90 COLOUR 128

100 CLS

Program I V  illustrates the back-
ground colours available, Each time
through the loop (lines 30-80), the
background colour is increased and line
40 chooses a new background colour
(loop%+128) as loop% increases each
time through the loop, and line 50 clears
the screen to this colour.

Line 60 prints out the new colour
number for all the world to see, while
line 70 introduces a pause, by waiting
for a key to be pushed. The loop then

takes you onto the next background
colour.

Lines 90 and 100 are to ensure that
you aren't left with an annoying flashing
background when you drop out of the
bottom of the loop.

10 REM 44* PROGRAM V ***
20 MODE 2
30 FOR loopX=0 TO 15
40 backgroundl=loopl4.128
50 COLOUR backgroundLCLS
60 PRINT TAB(0,15)1Background

Colour'Oackground%
70 pauseS=6ETS
80 NEXT loop%
90 COLOUR 128:CLS

Program V does exactly the same as
Program IV, and i f  you look carefully
you'll see that it's equivalent — I've just
used a variable (background%) instead
of loop%+ 128 (it's calculated in line
40). I've also put the CLS on the same
lines as the Colour statements (lines 50
50 and 90), separating them with
colons.

Well, that's all for this month. I told
you it was easy! More on colour next
month.

March 19134 M I C R O  USER 4 1



WATFORD ELECTRONICS
0  1 2.1 D e p t .  BBC, CARDIFF ROAD, WATFORD, HERTS. ENGLAND.Tel: Watford (0923) 40588/37774 T e l e x :  8956095 WAELEC

II

BBC MICROCOMPUTER
Model A –E260; Model B - 1 3 4 6

Upgrade your Model  A w i th  our
Upgrade K i t s  and  Save yourse l f  C s S s

•  e e c i  1 6 K  Memory
[8 x 48115AP-3 100nS/

•  BBC2 Printer User I /0 Port
•  BBC3  Disc Interface Kit
•  BBC4 Analogue CO Kit
•  BBC5  Serial I/O Kit
•  813C6 Expansion Bus Kit
•  Complete Mod. A to 8 Upgrade Kit

Dust Cover for BBC Micro
Protects your expensive Micro from foreign
bodies, E 3 , 9 5

BBC
PRINTER

GP100A

E24.00
£8.10

£95.00
£8.25
£8.50
£7.75

E55.00

10" Tractor Feed.
80 columns.. 30CPS

Normal &  Double width Char,
Dot res graphics. Parallel Interface standard.

ONLY El 55 (E7 cam)

INTERFACE C A B L E
BBC to Seikosha Cable E 1 3 . 0 0

DUST COVER fOr GPM() E 3 . 9 5

FRICTION FEED
Attachment for GP100A or 250X Printers E 2 6

•  Spare RIBBON for GP80
•  Spare RIBBON for GP100
•  Spare RIBBON for GP250

£4.50
E4,95
£5.95

GP 700 Colour Printer Screen-dump routine in ROM
FOR BBC Micro E 1 2

E p s o n  R X 8 0
100 CPS. 9 x 9 matrix, dot addressable
graphics. condensed and double width printing.
Normal. Italic and Elite Graphics Tractor feed.
10" max width. bi-directional, logic seeking.
Centronics Interface standard.

ONLY E 2 3 5  (E7 Garr.)

RX80 F/T PRINTER
As above but has both Friction and Tractor
Feed.

Epson FX80 Printer
160 CPS, 11 x 9 matrik, proportional spacing,
superscripts. subscripts, dot addressable graphics.
Normal, I ta l ic  and El i te characters. U p  t o  2 5 6
user definable characters. D o w n  loadable
character set. Condensed and double w id th
printing F u l l  proportional spacing F o u r  user
defined margin positions. Tractor and Friction
feed. 1 0 "  maximum width Bi-directional, logic
seeking Centronics interface standard

ONLY E345 (E7 Garr.)

Epson FX100 Printer
Same as FX80 but has a 15" wide Carriage E 4 9 5

MX8OFT
MX100
FX80
R XESO

Single Sheet Feeder
Keyboard
Ribbon
Daisy Wheel

Ribbons D u s t  Covers
£4.75

E113.00
E4,75
£4.75

BROTHER HR-15
DAISY-WHEEL PRINTER

£4.50
E5_25
E4.95

£259

PRINTER INTERFACE BUFFER
Neatly packaged self Contained box.
Supplied complete with all leads,
manual and detachable power supply.
Price: 16K Unit E 9 9
Price:48K Unit E 1 3 5

An exceptionally high quality daisy wheel
printer at  the price of  a dot  matrix printer.
18CPS: bi-directional. 3K of  buffer: has clear
buffer facility. carriage skip movement,
proportional spacing: underlining: bold print
and shadow print. Prints in two colours: super
and subscript facility. Impact control facility to
vary pressure on paper for making carbon
copies. Has Centronics parallel or RS-232
interface. Connects directly to BBC Micro. A
ribbon cassette plus a separate red ribbon.
Optional extras single sheet feeder takes up to
150 A4  sheets, a keyboard that transforms
HR15 into a sophisticated electronics
typewriter. Attractively finished in beige.

Special Introductory Offer
ONLY E 3 7 5

£199
E150

E3
£18

LISTING PA P E R
f l i "  or 9 i "  Fanfold paper plain or ruled
(1000 sheets/ E 7  I f  1.50p ca rr. I
15" Fanfold paper l l  000 sheets/

ES (C 1 ,50p can%)
Teleprinter Roll  lecono paper) £ 4  (E1_50p car t )

PRINTER LEAD 36"
Ready made printer lead to interface BBC Itit
to EPSON. SEIKOSHA NEC. etc.. Printert

Special Extra long (60",I Cable

DATA RECORDER 81
ACCESSORIES

1

ONL

STAK-PAK
The un ique
Computer p r o g r a m
filing and storage
system. Made of
tough black
plastic these
compact drawer
sections hold two
cassettes each
and lock together
vertically to form minieture cabinets of a
height. Each drawer section has two  Agt
Cassettes wi th labels plus external index
Five twin Peke 110 Cassettesi
(Postage E l  001

42 M I C R O  USER M a r c h  1984

icro

f l  2

Top quality Slimline, portable Data Recorder for
computer use. Mains/Battery. operated with
counter E 2 4 _ 0 1 iD ATA RECORDER CABLE

For our Data Recorder to BBC Micro DATA CASSETTES Top grade C12 Data

Cassettes in library cases. E 2 3 : 1

fly
a C12
card.
E6

DISC D R I V E S  (CLIMANA)
lAll Drives new slimline 5k" type/

DRIVES W I T H O U T  P O W E R  SUPPLY
•  T E C  Slimline, Uncased. Single Sided 40
track, 51", 100K £ 1 2 5
•  TEC Cased. Single Sided 40 track,
100K incl. Cables £ 1 3 9
•  L E W D  M I T S U B I S H I ,  cased. Single.
80 track. Double sided. 400K plus Cables E 1 9 9
•  LCSAOOS M I T S U B I S H I ,  cased. Single
80 track. 40/80 track switchable, Double
sided, 400K with cables E 2 1 5
•  L C 0 8 0 0  M I T S U B I S H I ,  cased, Twin,
80 track, Double sided. 800K plus Cables E 3 7 5
•  LCDBOOS M I T S U B I S H I  cased. Twir
80 track 40/80 switchable. Double sided
BOOK with cables E 4 2 5

CASED DRIVES wi th  POWER SUPPLY
•  C S 1 0 0  TEC Single, 40  track, single sided.
40 track. 100K E M S
•  C D 2 0 0  TEC Twin, 40  track, single
sided. 200K E 3 2 5
•  C S 2 0 0  TEC Single. 8 0  track, single
sided, 200K E 2 3 0
•  C0400 TEC Twin. 80 track. Single
sided, 400K € 4 3 0
•  C S 4 0 0  M I T S U B I S H I  Single, 80  track.
Double sided. 400K £ 2 9 9
•  CSAOOS M I T S U B I S H I  Single, 80  track.
Double sided, 40/80 switchable. 400K E 3 4 0
•  C 0 8 0 0  M I T S U B I S H I  Twin, BO track,
Double sided. BOOK £ 4 9 9
•  C 0 8 0 0 5  M I T S U B I S H I  Twin, 80  track.
Double sided, 40/80 switchable. 800K E 5 5 0
•  Carriage on Drives £ 7  Securicori

•
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£8

2 764-250nS I8K ROM) E5.95
27128-250nS116K ROM1 E18.00
6116-150nS(2K RAM) £4.75
6264-150nS (13K RAM) E28.00

f l  2

:24.00

£ 2 5 0
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Sir' DISKETTES
(2 years warranty)

•  1 0  WABASH Diskettes S/S
•  1 0  WABASH Diskettes Di'S

(Lifetime warranty)
•  1 0  Verbatim or 3M Diskettes S/S
•  1 0  Verbatim or 3M Diskettes WS

DISC ALBUMS
Att ract ive ly  f in ished i n  be ige
leatnerlook vinyl .  S tores,  pro tec ts  and
displays 2 0  discs in  doub le-s ided
clear v i e w  pockets.  O N L Y  £ 4 . 9 5

PLASTIC L IBRARY CASES
f o r  Disc Storage Si" (holds 10)E2

LOCKABLE STORAGE UNITS
Attractively finished, strong beige plastic base
fitted w i th  dividers, Smoke acrylic top. Supplied
with adhesive tit le strips for ease of filing.
•  M - 3 5  Holds upto 35 mini discs £ 1 4
•  M - 8 5  Holds upto 85 mini discs E l  8

FLOPPY H E A D  CLEANERS
Unless your office/home is dust free, you should
clean heads a t  least once a  week  t o  avoid the
risk o f  cross contamination.
Simply apply the cleaner to  one o f  the specially
formulated cleaning discs, insert i n to  the  drive
and initialise. I f  your system has no initialisation
program then insert the disc and open and close
the door  5  t imes

BBC M i c r o
WORD-PROCESSING

PACKAGE

A complete word processing package consisting
o f  BBC Model B. Zenith 12"  Green or Amber
Monitor. Twin 200K highly reliable 11 Year
warranty) Twin Cased Cumana Disc with own
power supply. the popular WORDWISE word
processor. Watford•s own highly sophisticated
62 File DFS interface fitted, the world
renowned Brother H915 Daisy Wheel Printer.
Gemini's Beebplot &  Beebcalc Spreadsheet
Analysis Software discs, 1 0  blank diskettes.
500 sheets of fan-fold paper Manuals and all
the leads.
All you require is a mains power point to  have
it up and running w e  even supply the 4 way
mains trailing socket).

ONLY £ 1 3 5 0  (cars. f  15)
(P,S. We wi l l  alter the package to suit your
particular requirement. Call in for a
demonstration.)

M O N I T O R S

MICROVITEC 1431
14" Colour Monitor, ROB
Input l a s  used in BBC
programmes) FREE Interfere
Lead. E205

£15
£25

£17
£27

£16.00

•  M I C R O V I T E C  1451 1-11-fe5
14' Monitor incl. lead
•  N E W  MICROVITEC  14" Colour
Monitor/Composite Video
•  K A G A  R G B  12 "  Medium

Resolution Colour £ 2 1 0
•  K A G A  RGB 12" High Resolution Colour £ 2 5 9
•  K A G A  1 2 "  Standard resolution colour

mONITORICOMPOSITE VIDEO O N LY E 2 1 9
•  B N C  Connecting Lead £ 3
•  R G B  Connecting Lead £ 5
•  Z E N I T H  1 2 "  Green or Amber Monitor

Hi-resolution £ 7 5

Carriage on Monitors £7 (Securicori

£319

E249

READY-MADE LEADS

CASSETTE LEADS 7 pin DIN Plug
to S pin DIN Plug 1  Jack Plug
to 3 pin DIN Plug 1  Jack Plug
to 7 pin DIN Plug
to 3 Jack Plugs
6 pin D I N  t o  6  pin D I N  Plug (FMB)
Monitor Lead BNC to PHONO
Disc Drive to BBC Micro Power Lead
Single: £3 .00  Dual £3 .75

£2.00
£2.00
£2.50
E2.00
£2.50
£3.00

N E W
Mk I I  1 3  R O M  SOCKET BOARD
Now all lines fully buffered- On board battery
back-up facility -  wil l  accept 2716, 2532.  2764
and 27128 ROMs.
Simply plugs into one of the four ROM sockets
currently available in BBC Micro_ There are only
5 solder connections to be made, Full
instructions are supplied.
Our 1 3  ROM SOCKETS BOARD enables the
User to increase the Sideways ROM capacity
the basic four sockets on the main board upto
the ful l  SIXTEEN capable o f  being supported by
current operating systems. In  addition the board
is designed wi th the facility to  hold upto 16K
RAM, wh ich  when switched into operation is
automatically selected by any WRITE signal t o
the Sideways ROM area. This gives the User the
ability to  wri te a uti l i ty or  language and upon
pressing break have the util ity or  language LIO
and running Inew ROM software can be
developed and tested in situ.)
The Board gives the User, plenty o f  freedom to
explore the possibilities o f  the new paged ROMs
due in  the coming months and offers them the
chance to develop their own.
All lines are fully buffered and the Board meets
or exceeds all t imings for operation in the BBC
Microcomputer. When fully populated. the ROM
Board consumes less than half the recommended
maximum current limit.
Supplied ready-built and tested complete wi th
fitting instructions

ONLY E29.95 icarr. f t  )

EPROMS &  C M O S  R A M s
for BBC

280A 2nd PROCESSOR BOARD
for BBC Micro

•  Al though intended as a BBC add-on, it is
totally stand alone lira. Can be used with any
RS232 Terminal/Computer).
•  ZBOA Processorrunning at 4MHZ (No. wait
states' 64K Dynamic Memory, 16K ROM space,
Disc interface with single/double density, 40 i80
track. single/double sided. Two  serial channels at
independent BAUD rates Parallel printer
interface
•  N o  additional drives are needed Other than
those already being used on the BBC as the disk
drives can be shared or can be run on the Z80A
Processor alone. (This unit can be operated
without the disc interface inside the BBC.)
•  EXPANSION -  OPTIONS

IEEE-488 GPIB Interface wi th Control. Talk
and Listen
Ram in 64K and 192K increments
Hard DISC INTERFACE Ito controller)
Dual Parallel Interface
8" Floppy Disc Controller
Dual Serial Interface
Real Time Clock
Prototypeboard

(Also another 64K Ram card can be plugged
inside the unit)
•  CP/M 2.2 -  Not a lookalike, making the CPIN1
Users Group available to  you.
•  A l l  BBC screen. sound and OSBYTE facilities
available to the CP/M user.
•  Uses a full intelligent terminal emulator to
enable the user to run 99% of all commercially
produced CP/M software with no modifications
whatsoever.
•  Supplied in a standard half height drive case
with integral PSU and finished in the standard
813C colour.
All this and more for ONLY E350 plus VAT.

EPROM P R O G R A M M E R
for BBC M I C R O

At last! -  the EPROM Programmer for BBC
Micro Computer from wATFORD ELECTRONICS
that wi l l  suit  both your pocket and all your
requirements Programs all popular types o f
EPROMS from 2K bytes up to I 5 K  bytes -
2718 —  2516 —  2532 — 2564 — 2784
27128.
This extremely powerful system is  designed for
Your needs of TODAY &  TOMORROW! -  BBC
Basic programs can be copied into EPROM and
subsequently re-loaded faster than from a disc '
Suitable for both hobbyist and professional
users,

Just kick at these features:
•  C O M P L E T E LY SELF C O N TA I N E D  -
Housed in its own sturdy case U s e s  its own
power supply -  connects directly to the 1MHz
Bus -  Simple and Sate!
•  FULL SOFTWARE SUPPORT -  Comes
complete with simple to use fully machine
code ROM based software arid easy to
understand manual. Facilities include
Verification. Reading, Virgin Testing. Writing,
Editing, Saving, Loading and more'  NOTE!' -
This software does not simply comprise hastily
prepared routines to  get you going, but is a
professional, purpose designed applications
package.•  ACORN BUS COMPATIBLE -  Use of the
1MHz connection complies with all Acorn
addressing recommendations -  That means you
can still add-on such things as the TELETEXT.
IEEE 488 TUBE and PRESTEL
•  A l lows  more than one program to reside in
an EPROM using the ROM Filing System,

ONLY E89 incl. Manual (E3 carr)

BEES SPEECH
SYNTHESISER

VERSATILE SPEECH SYNTHESISER
UNIT FOR THE BBC
MICROCOMPUTER

Watford Electronics very own Speech System
Specially designed so that even a novice canmake his BBC talk:-

SIMPLY the best '  -  An  unlimited speech
synthesis system. Complete wi th
easy-to-follow manual. Controlling software
is in ROM so no Cassette Loading
prob lems!

PHONEMES for word synthesis -  That means
unlimited vocabulary' No extra speech
dictionary chips t o  buy '

BUILT-in Library of  approximately 5 0 0  words to
get you started.

ENGLISH accent -  Uti l ises inflexion techniques
to p r o d u c e  h i g h l y  comprehens ib le  speech.

EASY to  use system -  Just plug the software
ROM into a socket, the Speech unit into
the User Port, and away you go l  No
specialised -dealer upgrade required'

COMPACT unit -  The whole system is built into
a small case -  easily lucked behind the
computer Auxi l iary Output socket provided
for direct connection to  an external
amplifier.

HOURS o l  fun! S u i t a b l e  for any application
Games, Educational Programs, Specialised
Packages

We know this all seems to  good to be true but
DON'T BE LEFT SPEECHLESS, Order your
Versatile Speech Uni t  n o w '

Only £39

Continued • • • • 1 1 , . .
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*  THE ULTIMATE *
BBC M I C R O  D F S

by Watford Electronics
High acclaimed at the Acorn User Show.

What do the independent press say?
Good value for money -  Beebug Aug. .83
A very worthwhile package -  The Micro User
You'll be buying a very powerful package -
Personal Computer News
Superior INS :  Excellent disc sector editor -
Computer Answers

Without a doubt, the most sophisticated INS
Software yet written for BBC Micro Computer.
This powerful new DFS is fully compatible with
ACORN O n  yet has much increased power
due t o  additions, carefully designed to  make
life easier in normal use. I t  consists of  over
14K o f  efficiently wr i t ten machine code. I t  is
entirely self contained and so does not require
a utilities disc t o  function
• The  system can either use the ACORN
standard 31 fi les per disc side or DOUBLE THE
CAPACITY to  62  files. The size is selected at
formatting time. Copying between discs wi th
different catalogue sizes works perfectly
normally.
• A  FORMATTING PROGRAM is  built in,
permitting formatting to  35,40,80 track formats
with either 31 o r  62  files. Since the formatter
is built in t o  the DFS i t  can be used without
affecting whatever program you are using.
• A  DISC VERIFIER is also built in. This
checks the internal checksums on each sector
to identify any corrupted data. This is extremely
useful when saving valuable data as i t  shows
faulty discs quickly and easily Aga in  i t  does
not affect the program you are using.
• A  buil t  in  DISC SECTOR EDITOR gives a
screen w indow onto the disc enabling detailed
editing o f  any byte on the disc. This is very
u ieful for  recovering accidently deleted files
and can save weeks of  work.
• A  double step mode allows the user of  8 0
TRACK DRIVES TO READ 4 0  TRACK DISCS.
This mode is software Selected for each drive
individually. thus allowing a 40  track disc to  be
copied onto an 8 0  track one very easily. THIS
ELIMINATES THE NEED FOR EXPENSIVE
SW1TCHABLE DRIVES.
• A  WORKFILE function sets the name to
be used when the null f i lename is  issued Th is
allows a program to  be edited and repeatedly
saved having only typed i ts name once.
• W h e n  using LOAD. CHAIN, etc. i t  is possible
to specify an ambiguous filename. This wil l
result in the first f i le whose name matches the
specification being used Th is  saves typing the
end o f  a filename that  you know is  uniquely
identified by  its first few characters.
• Tw o  commands exist to  simplify the transfer
of programs from TAPE TO DISC, These load
the file to  &1100 .  switch off  the disc system
and then move the file t o  i ts correct load
address: thus saving a lo t  of  complicated
programming Th is  command can be used to
load files up to 27K75 long.
• A n  advanced COPY command is included
which wi l l  prompt the user, requesting whether
to copy each file,
• RENAME has been extended to  allow the
use of ambiguous filenames Th is  allows you to
change B E R T,  BERT2, BERT3 to  FRED1.
FCIE02. FRED3 wi th  only one command.
• OPENOUT has been improved to  give you
fewer annoying 'Can't extend- errors, as it
automatically picks the biggest space on the
disc in which to  put  a file. A  SPACE command
lets you know how  much space *COMPACT
could create before you waste t ime doing it.
• 2 K  of RAM can be reclaimed from the DFS
by settieg "PAGE.' to  &  1100 .
Now with extra features.-
• The powerful library system has been
extended so that libraries now work on all
accesses not only •RUN. This allowe you to
have a utility directory with all your commonly
used programs without muddling in your
current workfiles. Very useful for BCPL User.
• Programs can now reside lower in memory
by reclaiming some of the DFS' workspaces.
indeed PAGE can be taken as low as E1100
under most circumstances.
• To  make O n  easy to use, wi ld cards ("•..)
have been made vastly powerful, e.g. •INFO

Continued:

BEEBFONT R O M

BEEB FONT is a remarkable new concept in BBC
software, exclusively available from Watford.
Once fitted. the I 8 K  ROM wi l l  enable you to
produce attractive text displays in following
different styles:

41,10tOWIltifef
4kbef Otiklmnop

abeclefbi_AlrpTlop
13:141MellatIMMI2
ABCDEFGHIJKLMNOP
a b e d e f g h i j k l m n o p
ABCBEFGHIJKLMNOP
ARDEFGHIJKLMNOP
abcdef hrklato
ARDEFGHIJKLMMOP
01157VMJIA

*  i t  works in modes 0, 1 ,  2,  4 ,  using full
colour,
*  S imp ly  use Ctr l -V to select the font and all
further screen Output wil l be in a new style.
*  Even the ordinary Beeb character set can be
enhanced by doubling height or width and
emphasising to give bold print.
*  A  comprehensive editor is included which
enables the user to design his own characters.
*  A  spoofing program is provided which enables
pre-formatted text files to be displayed on an
Epson printer using the full range of character
styles.
*  Th i s  really must be one of the most original
and exciting products of the year.
*  A  twenty page manual is provided and the
demoleditor software comes on disc or cassette
(please specify when ordering). O N L Y  £39

DISC DOCTOR £ 2 6
A sophisticated Disc Utility ROM with many useful
commands (For detail description please refer to
Computer Concept's advert in this magazine.i

Wordwi3e
Without doubt a very sophisticated piece of
software for the BBC Micro. It has all the
features of a prolessional word processor yet is
easy to use.

only E33

DFS continued:
*A* gives information on all files in the current
directory which have an " A "  anywhere at  all in
their filename.
• Comprehensive and clearly writ ten Manual
[available separately) gives the user a complete
package deal.
• eully compatible with BBC TELETEX and TORCH
Systems
DFS ROM O N L Y  E29
Complete Disc interface Kit including DES
ROM and fitting instructions O N L Y  £95
Comprehensive and clearly written DFS
Manual O N L Y  E7.50
1P.S. This manual wil l  only be sold to those
who purchase our DFSI.
P.S. We wi l l  exchange your existing ACORN
DFS or PACE IAMCOM) OFS for the highly
sophisticated Watford's DFS ROM forONLY E25

BEEBMON
The most  power fu l  and versat i le machine code
monitor ROM yet written for BBC Micro. It has
all the normal memory editing, moving and
relocating facilities, plus all editing is with a full
screen editor allowing scrolling up and down
memory, entering in Hex, ASCII or  standard
assembler mnemonics.
In use as a debugging tool, you run code under
a total emulation system. Everfelt a desperate
urge to set a break point in ROM? No Problem
-  you can even have breakpoint on reading or
writing locations in memory and on register
contents. The system fully supports debugging
of sideways ROMs e.g. BASIC can fully and
easily be run from within Beebmon and from
there DFS and other sideways ROMs can be
used in total emulation mode.
Beebmon can even run itself. In so doing you
can nest Beebmon up to a level limited only by
the memory size. Beelomon uses 256  bytes of
workspace, located anywhere in memory, even
on the 1MHz Bus. Beebmon effectively uses no
zero page workspace, so your program leg.
BASIC) can use any or all of  the base page.
How does it achieve this? By providing a 6502
interpreter all programs running under it exist
in a vertual BBC, so special memory locations
like the ROM latch are not actually accessed
by your programs, instead they alter a location
in Beebmon's workspace. Emulation also
allows immediate return to  Beebmon command
level by ctri-escape no matter what code is
being excuted at the time_ All this exceptional
power and flexibility is complemented by a
clear and detailed manual included in a value
for money price of:

ONLYC25

N E W  L A U N C H
*  N E W  N E W  N E W  *

IT 'S HERE! ' !  WAT F O R D ' S  LATEST ROM
BASED SOFTWARE

DISASSEMBLER ROM
Discover the hidden secrets of BASIC and the
OPERATING SYSTEM wi th  this easy to  use
prog rammers  too l ,
A ROM based machine code Disassembler for
the BBC micro. I t  enables machine code
programs to be listed in BASIC/DUMP format
and thus is the perfect complement to  the built
in aseembler. I t  allows Sideways ROMs, files on
disk or tape to be listed, and also has a
comprehensive editor, allowing mnemonics to be
altered directly, as well  as HEX. DECIMAL. ASCII
and BINARY memory editing. There is also a full
set of labelling facilities available (up to 3.200
labels), wi th the major locations and routines
already labelled.
Thus DIS-ASM enables any monitor program,
such as BEEBMON to  be used to much greater
effect as it is not necessary to disassemble
memory each time the display is altered.
All these and other facilities for O N L Y  t l e
(Price includes a comprehensive manual and
fitting instructions.)

FORTH R O M  for BBC
This superb (FIG FORTH) compiling language
now available in  ROM. Simply plugs into one
of the ROM Sockets. Manual included E 3 6

T INY PASCAL (in 16K ROM)
P A S C A L - T  is capable of comp i l i ng  source
PASCAL i n t o  a  c o m p a c t  v e r y  f a s t
threaded-interpreters-code. Full editor and disc
support are included Comprehensive
documentation supplied

V I E W
Acorn soft sWordprocessor ROM

£59

E52

ACCESS ORDERS BY TELEPHONEI
Simply phone your order
through. W e  d o  t h e  resl,

109231 50234/40588

you
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N E W
BEEB P R I N T E R  R O M

'Makes Printing Clukls Play

Are you fed up with not being able to unravel your
printer manual and use all those features you paid
for? Need sensible paging for use in the creation of
booklets? Then you certainly need our Beeb Printer
ROM.
A machine code printer utility in ROM.
*  'Single' key  operations replace control  code
sequences for underline, front and size selection,
paper movement, etc. Up to 30 come pre defined,
without effecting normal fn key usage.
*  Automatic fanfold page margins. Puts gaps in

PRINTed text etc to skip the folds. The gap
size alternates t o  minimise paper wastage when
using binders.
*  Form f e e d  a n d  re lated commands, m a d e
available on ALL printers. Can also provide a left
margin.
*  User defined characters embedded within text

are printed as on VDU.
*  *Commands select option for  GP100, STAR,
NEC, MX; FX, LP VII .'DMP100, DMP200. Operates
witel parallel interface printers and i5 turned on by
•FX5.3.
Supplied complete with Manual,

Price: (24
(When ordering, please specify the make of printer
you have.1

TWO N E W  GRAPHICS
SCREEN D U M P  R O M S

from WAT F O R D

DUMP OUT 2
A versatile machine code hi-res Screen Dump
ROM.
•  Yo u  can now have small o r  large 2  tone
dumps and multi-tone 'colour pat tern dumps
(8 distinct mode 2 shades) on every printer.
•  *Commands initiate the required dump
optional parameters may be included for colour
masking and selecting the part of  the screen to
be dumped.
•  Clever use of the processor stack means
that no workspace is required! Mu l t i l ane
dumps also use 2 zero page locations.)
•  For  GP80i100/250, STAR, NEC, EPSON
MX1'11X/FX, LPVII, DMP100/120/200/400.
•  Screen modes D. 1. 2. 4.  &  5.
•  Instruction Manual
All this for O N L Y E 1 5

EPSON D U M P  R O M

Will accurately DUMP all Screen modes
including TELETEXT, GRAPHICS and DOUBLE
HEIGHT. MULTITONE DUMPS are also
supported. O N L Y  E16

DISC EXECUTOR

Disc Executor is a sophisticated disc utility,
designed for the BBC Micro, which allows you
to transfer almost all o f  your tape software to
disc. I t  wil l  handle 'Locked' programs and
allows you to load full length adventure type
programs (Lc up to &6E blockst from disc in
seconds rather than minutes.

Price: £ 1 2

WONDERFUL
WATFORD

SURGE PROTECTOR Plug

Safely eliminates dangerous voltage surges.
During a thunderstorm, a nearby lightning
strike can induce high voltage spikes in the
voltage supply or fluctuating loads can also
result in transient overvoltages which if
unchecked. lead to expensive data
corruption/loss, Our surge protection plug wil l
provide the necessary surge protection. Simply
replace your standard 13Amp mains plug with
the surge protection plug twhich is almost the
same size/. Ideal for computers, Hi-Fi systems,
precision instruments, fridge freezers, etc. Max
surge current 2KAmp: Max. Voltage 250  Volts.

BBC JOYSTICKS

Two versions availeble
SINGLE: Player type
TWO Players type

EDUCATION Sof tware

Price: E8

E7.00 each
E11.50 per pair

JUNIOR MATHS PACK (32K) C 6 - 9 5
Makes learning fun for 5-11 year  olds Th is
package consists of 3  programs 'menu drivent
that increase in difficulty as your child becomes
competent, A  very good supplement t c
standard educational methods,
CHEMISTRY E6.00
Make learning fun with this graded progrem
which teaches the Atomic table including
Atomic Symbols, Atomic Number and normal
form using a fruit machine type display. 5levels.
WORLD GEOGRAPHY (32K) C 7 • 0 0
Beautifully drawn Hi-Res colour map o f  the
world illustrates and aids this graded series of
tests on capital cities and populations of  the
world
WORDHANG E 7 _ 8 0
tAge 7  131. A  word guessing program based
on the wel l  known Hangman game. Uses full
colour graphics.,  Complete wi th  2 6 0  words
and the facility save your own list o f  words.

WORLDWISE £ 7 . 8 0
lAge 7-15.  Tw o  constructive geography
programs allowing children to  build detailed
data bases covering both the UK and the
world. Encourages children to  refer to atlas
and reference books. Save the database
an
PHYSICS E 1 6 . 0 0
Displays measurements of mass, work,
temperature. etc.. their associated units and
formulas for calculating these units. For 4th
and 6th formers.
WHICH SALT E 6 . 0 0
Identify a compound from the result of  a series
of tests. Superb graphical animation shows
what would otherwise be observed in a
laboratory. For 4th and 6th formers.
HAPPY NUMBERS t " M
lAge 4-6) .  No reading skills are required to
use this colour graphics number recognition
and counting program. Children build patterns
of flowere corresponding to  figures. quickly
learning their significance.
INTRO TO ARITHMETIC £ 1 0 . 4 5
4 programs -  Additions, subtraction5.
multiplications and divisions. Help stage.
moving graphics and colours. Worksheet
produced at the end o f  program. (5-7 yearsold)

PLINTH F O R  BBC M I C R O
Protect your micro from the weight of  the heavy
TV/Monitor This sturdy plinth is  attractively
finished in BBC colour, I t  can be used to support
a monitor or  a printer. The micro slides
underneath comfortably. A  must for  every 013C
Micro owner, specially for those who  have to
move/open their computer f requent ly.

Price: ( 1 0  (can. (1.501

PLINTH FOR PRINTERS
Keeps your desk tidy. Place the printer on the
plinth and the paper underneath Finished in
BBC colour.

110 Icarr.  (1.501

VOLIMACE'S DELTA 14
Hand-set

IHighly acclaimed at the Acorn User Exhibitionl
Save your BBC Keyboard from a games bashing
with our precision, smooth, sprung return •Delta 14'
Joysticks which has a built in 14 Button Keypad
The hand set is Acorn Soft compatible and will work
as a  Joystick and two Eire buttons. Adding the
ADAPTOR BOX will enable the use of  all twelve
Buttons Iptus two repeatedl.
A user fr iendly, Keyboard t o  Keypad transfer
program allows you to assign any Keyboa'd Key to
ether Keypad button o r  Joystick direction_ The
program also allows you to adjust sensitive./ on the
Joystick and conversions can be saved in &. library
which already contains some Acorn Soft conver
SiOnS
Price; 'Delta 14' Hand set

ADAPTOR MODULE
TRANSFER PROGRAM

£12.50
(1115

Tape E5.15Disc £7.15

ATTACHE CARRYING
CASE for BBC Micro

These A t tache  Carrying cases a re  attractively
finished in mottled antique brown leatherette. A n
ideal and  ve ry  sa fe  w a y  t o  car ry  y o u r  B B C
Microcomputer. P r i c e :  £ 1 0  112 carr

osok''
This space is

reserved for the
launch of  yet

another ROM based
Software for BBC

Micro
For details please
r e a d  our  a d v e r t

n e x t  m o n t h .

EPROM Programming
Service

New from Watford, a service to the writer or
Sideways ROMs for the BBC Micro or any
other ROMs. Send us your ROM dump on BBC
format disc, 40  or 80 track stating the type of
EPROM required. We  will program for you
2516, 2 7 1 6  (single real, 2532,  2564.  2764 or
27128. (You may send your own blank
EPROMs or purchase them from us/.
Programming service charge CS
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G E M I N I ' S  B U S I N E S S  S O F T WA R E

CHESS €6.95
CROACKER £6.95
Escape from MOONBASE ALPHA £6.95
FELIX in the FACTORY [ 6 . 9 5
GALACTIC COMMANDER £6.95
KILLER GORILLA £6.95
MUNCHYMAN £5.95
MOONRAI DER £6.95
PINGO (Watford) £7.75
SWOOP £6.95
747  FLIGHT S IMULATOR £7.75

Cashbook Accounts
Final Accounts
Invoices & Statements
Commercial Accounts
Mailing List
Database
Stock Control
Home Accounts
Beebcalc Spreadsheet Analysis
Beebplot
Payroll

(52
E52

£17.25
C17 25
C17_25
117.25
£17.25
£17.25
£17.25
£17.25

E39

N 8 A l l  the above Gemini software is on tape.
For Disc Based 140/80 trackl please add C3-

BOOKS (No VAT on Books)
30 Programs -  BBC Micro   f  4.95
30 Hour BASIC IBBC Microl   E 6 _ 0 0
35 Educational Programs for BBC E 6 . 9 5
36 Challenging Games for BBC  E 5 . 9 5
100 Programs for BBC Micro E 6 . 9 5
Cassette version of above E  1 0
6502 Application Book   E 1 0 . 2 5
6502 Assembly Lang Prog   E l  2.50
6502 Assembly Lang.
Subroutines   E  1 1 _80
6502 Software Design   E l  0.50
A young persons guide to BBC Basic..E4.50
ACORN ATOM Magic Book   1 5 . 5 0
Advanced User Guide for
BBC Micro
Advanced 6502 Interfacing
Advanced 6502 Programming
Assembly Lang, Programming
for BBC   1 8 . 9 5

E12,85
E 1 0 . 9 5

E10.50

NEW LAUNCH

PENGO
One of the most sophisticated lull colour: 100%
machine code games software. This arcade game
will give hours of fun. You (Pengol are being
harassed by the devouring Snobees (Snow
Beastiesi whose diet is the Ice-cubes and an
Occasional juicy Pengoll Your only means of
survival is to hurl the ice•cubes at the marauding
snobees and crush them into the snow, Beware,
as you crush them to death the remaining snobees
turn even more vicious. Each act will bring a new
species, even more agressiveill All is not lost:
Bonus points are won by lining up the three
indestructable DIAMOND cubes. Progressive
levels of difficulty. Bonus Pengo at 30K points. A
MUST for all BBC Micro owners.

Only: E-7.75

CRAWLER

A new challenge for your reflexes, exercise
your fingers. Crawler is the best yet BBC
version of the game popularised in the arcades
as •'CENTIPEDE'. Blast the voracious
caterpillar before it eats you Avoid the
wandering spiders. Shoot the scorpions before
they poison the mushrooms_ Kill the
descending fleas as they curse massive
mushroom growth. This game is a delight to
play, the controls are responsive and fast yet
precise. All this for ONLY £6 .95

GAMES S O F T WA R E
( P R O G R A M  P O W E R )

LEVEL 9  ADVENTURE G A M E S
COLOSSAL ADVENTURE, The classical
mainframe game •'Adventure - with all the
original puzzles plus 70  extra rooms.

£8.65
ADVENTURE QUEST. Through forest
mountains, desert. caves, water. fire, moorland
and swamp on an epic quest vs tyranny

EB-50
DUNGEON ADVENTURE. Over 100  puzzles in
the Demon Lord's dungeons £8.50
SNOWBALL. Save a 7000 location colony
starship in 2302 AD £8.50

SEIKOSHA G P 2 5 0 X :
10'' Tractor Feed, 80  columns 6 0  CPS, normal
and double -  width/height characters, 128
characters with true descenders in ROM. 64  user
definable characters in RAM 1 3 8 4  bytes)
Programmed print ing 1 8 0  by tes  o f  m e m o r y i  f o r
storing your own print sequences, dot
addressable graphics with repetitive graphics
data printing. R5232 and Centronics parallel
interlaces standard, paper empty function and
buzzer, self test routine. All  this for

ONLY 0 9 9  ( f  7 cam)

ACCESS ORDERS
Simply phone your order through

and w e  will  do the rest.
Tel: l0923)  5 0 2 3 4

SPECIAL •DISC DRIVE
ISSUE • OFFER

M I T S U B I S H I  DISC DRIVES
Cased, including Power Cable and Interface

Cable. Plugs directly to BBC's Power
Supply socket.

•  LCS400 Single 400K Drive E188
•  L CD800 Twin 800x Drives E369

I  I

BBC FORTH on Cassette
Follows F O R T H - 7 9  Standard a n d  has fig•Fortt-
facilities -  Provides 2 6 0  FORTH words -
infinitely extensible -  Full screen editor -
Allows full use of MOS -  Permits use Of all
graphic modes, even 0-2 liust) -  Easy recortior
-  Runs faster than BBC BASIC ONLY C 1 5
FREE 7 0  page manual and a Summary card

BBC FORTH TO O L K I T
Adds following facilities to FORTH 6 5 0 2
Assembler, providing machine-code within
FORTH -  Tur t le  graphics enables easy t o  use
colour graphics -  Decompiler routines enables
versatile examination of your compiled FORT1-
programs -  Full double number set -  An
example FORTH proyiam and graphics
demonstration -  Other useful routines -  64
page manual included FREE. O N L Y  £13

LOGO
This language is very popular in American
schools as it is an ideal educational program. It
can graphically demonstrate the ideas of
defined procedures, subroutines, loops and
even recursive programming Gives excellent
introduction to LOGO language for young and
old alike.

£9.95

TEX EPROM ERASERS
• New Broom for EPROMS •

EPROMs need careful treatment to survive their
expected lifetime. Rushing it could burn their
brains out. So cop-out of this helter-skelter
world, take it easy the TEX way and give your
chips a well earned break. Cool, gentle and
affordable. EPROMPT does it properly
Two versions evadable.
•  E P R O M P T  E B  -  The standard version.
Erases up to 16  chips. £30 .00
•  EPROMPT GT -  Erases up to 32 chips. Has
an incorporated safety switch which
automatically switches off the tIV lamp when the
Eraser is opened £ 3 5 . 0 0 .

We stock a wide selection of games software
and peripherals for BBC Micro. Why not call it,
at our shop for a demonstration.
Be satisfied before you buy.

Pricessubject  to change without notice.
MAIL O R D E R  A N D  R E TA I L  S H O P.  T R A D E  A N D  E X P O R T  I N Q U I R I E S  W E L C O M E .
GOVERNMENT A N D  EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS ACCEPTED.
CARRIAGE. Unless stated otherwise, please add 60p to all cash orders.

VAT:  UK customers please add 15% VAT  t o  the total cost incl. carriage.
SHOP HOURS:  9.00om to 6 00pm. Monday to Saturday. lAmpla F r o .  Car Parking Spec 's)
ACCESS ORDERS:  Simply phone, Wat ford I0923)  50234 .  (24 Hours)

I

Advanced Programming Techniques for the
BBC Micro 1 7 . 9 5
BBC Basic f 7  F95

Assembly Lang. Prog. on BBC   E 7 . 4 0
BBC Forth   E 7 . 5 0
BBC Lisp   E 7 . 5 0
BBC Micro An Expert Guide   E 6 , 9 5
Easyprogramming for BBC Micro   E 5 . 9 5
BBC Micro Graphics and Sound £ 6 . 9 5
BBC Micro ROM PAGING System
Explained   E 2 . 9 5
BBC Micro Revealed   E  7 ,9 5
BBC Micro Instant Machine Code
including Software Cassette   E 3 4 . 0 0
BBC Micro Assembly Lang. Prog.   L  7.95
BBC Micro Disc Companion   E 7 . 9 5
BBC Micro in Education   f  6.50
Basic Programming on BBC Micro E 5 , 9 5
Creating Adventure Programs
on BBC Micros   1 6 . 9 5
Creative Graphics Cassette (Acornsoft). Has
• 3 6  graphics programs E 8 . 9 5
Creative Graphics on BBC Micro   E 7 . 5 0
Complete Programmer for BBC £ 5 . 9 5
Discover BBC Machine Code  1 6 . 9 5
Discover FORTH -  Osborne   E  1 1 .25
Easy Prog. for BBC Micro   E 6  50
Further Prog. for BBC Micro   1 6 . 9 0
FORTH Programming ISams)   E  1 2.50
Functional Forth for the BBC Micro  E 5 . 9 5
Games on your BBC Micro E 2 . 9 5
Games BBC Computer can Play   £ 6 . 9 5
Getting Acquainted/Acorn ATOM f  7.95
Graphs & Charts on BBC Micro E 7 . 5 0
Intro t o  Micro Beginners Book
(3 Ed.)   E 9  90
Graphic Art for BBC Computer   1 5 . 9 5
Graphs and Charts (Cassette)   E 8 . 9  5
Graphics on BBC Micro   f  6.95
Introducing the 88C Micro 1 5 . 9 5
LISP . 1 C 8 9 . : 6 5 5Logo Programming
Mastering VISICALC (Sybex)   € 1 1 . 9 5
Micros in the Classroom   E 4 . 9 0
Practical Prog. for BBC & ATOM  E 5 . 9 5
Programming the 6502  E l ( )  75
Programming the BBC Micro 1 6 . 9 5
PASCAL E 9 _ 2 5
Programing for Education on BBC E 5 . 9 5
Structured Prog w i th  BBC BASIC E 9 . 5 0
The BBC Micro Book. BASIC, SOUND &
GRAPHICS    E  7 40
Using Floppy Discs with BBC
Micro   E 5 , 9 5
Using BBC Basic   E 6 . 9 5

Dept. BBC, Cardiff Road, Watford, Herta, England.
Telephone: 0923 40588/37774. Telex: 8956095
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OMM

IAN MURRAY takes an in-depth look a t  pitfalls
facing the programmer writing educational software

PUT yourself i n  t h e  mind  o f  a
10-year-old youngster. Sorry you are a
10-year-old youngster h o p  along
now and fetch your mum or dad!

Good. Make certain Susan or Mike
are not peeping over your shoulder.
Now we can pretend what it must be like
to sit in front of  the screen at an age
when being a  teenager is like being
grown-up.

There are zaps, whams and pows.
You press keys and — wow! the machine
obeys you.

The rocket takes off. Another key is
pressed and the screen changes colour.
It's wonderful.

For the first time in your short life,
you are the boss and completely in
control.

The machine doesn't shout at you.
Mum and dad think you're great — well
you haven't emptied the kitchen sink
over the floor. And it's fun!

The problem fo r  the writers o f
educational software is that youngsters
love to experiment. Even with those
simple (and dreadful) addition pro-
grams.

You are  asked t o  choose two
numbers. The first time you obey the
instructions and choose two reasonable
numbers.

The next time you choose two very
large numbers — lots of noughts in them.
The answer miraculously appears — or
does it?

Type in:
PRINT 1234567890 + 345600000000

The answer :  3 .46834568E11
appears.

Horror! The machine is faulty. The
youngster rushes into the garden to tell
dad that his computer must go straight
back to the shop.

We know that the answer is  in
exponential format because the machine

cannot handle very large integers. But
your excited youngster doesn't.

The desire to  experiment with the
extremes of the machine can cause yet
further havoc.

The screen display may collapse or be
insufficient for the answer — despite the
answer being correct. Type in  the
following and see what happens:

10 ELS
20 VDU 28.10.20,16.19
30 INPUT A
40 INPUT
50 PRINT Ail

Run the program with two sensible
numbers — like 23 and 47. The result of
70 appears. Now run the program with
3456 and 1234567. The answer you see
is 023. This is correct?

What has happened is that the VDU
28 is the command for defining a text
window, and the window is not large
enough for the whole answer.

This may be a trivial example — but I
have seen it several times in educational
software.

Alternatively, i f  the screen display
collapses it often is impossible to get it
back without reloading the software
completely.

The youngster gets quickly fed up.
An otherwise good piece of work lies
unused because the programmer did not
think like a child.

A young person wil l go to extra-
ordinary lengths to experiment — not
with the lesson, but with the software
teaching the lesson.

The job of  structuring and limiting
the range o f  possible replies by the
youngster is called validation. Good
validation is the secret to good software.

Bad validation either gives us 00.00
in our  wage slip o r  a  gas bi l l  for
£200,000.00 when we have been on
holiday for two weeks.

The object of validation is not only to
make software robust, but also to direct
the learning of the student.

Look back a t  the trivial addition
example above. You may not want the
youngster to discover that there is a
valid method of writing numbers which
includes the letter 'E'.

It may lead to running before walking
or even the  young person being
frightened o f f  numbers b y  concepts
which are  beyond the i r  stage o f
development.

Your val idat ion w i l l  therefore
include, not only length of input checks
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and number range of answer checks, but
also character checks to see that the
correct type of keyboard character has
been used.

As al l  validation i s  expensive on
memory. you wi l l  need to  develop
general purpose procedures to perform
the checks — and an example is given
below.

Note, however, that in  the BBC
Micro there is a conflict between the
amount of memory space given over to
clever program ideas — and validation of
those ideas — particularly i n  higher
screen modes.

You have to decide whether the last
screen shape is worth the possibility of
the program crashing.

My general view is that with younger
children — the program must not crash.

Listing 1 ,  deliberately overdocu-
mented, shows the kind o f  validation
routine you will need.

If you specify on entry to the function
the highest and lowest letters acceptable
and how many you wi l l  allow the
routine w i l l  input routine t o  those
specifications (see listing below).

As it stands this is a little limited. You
may accept any length up to a certain
number of characters.

Then you would have to alter line 310
to just catching the Return key.

You may decide to allow capitals and
small letters. You would then need a line
215 such as:

IF Entry >  High
THEN Entry =  Entry — 32

This spots an Ascii character larger
than Z and brings the Ascii character
back down to capitals for processing
purposes.

All data entry, once you have limited
the number of characters to be entered,
should be done via a screen window.

The screen window must be large
enough to take the width of  the data

10 CIS
20 AS.FNinputOP,'AI,61
30 PRINT A$
40 END

100 DEF FNinput(HimhS.Low$,Num)
110 LOCAL High.Low,Counter,Entry

Delete
120 LOCAL Return,Temal,Entry$
130 LET Delete:127

: LET Return:13
140 LET High:4SC (High$)

: LET Low:ASC (Low4)
150 LET counter:0

Listing 1
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entry and deep enough to accommodate
any error messages.

If you do this, you can keep on the
screen any clever graphics, which is
entertaining to the viewer without the
cumbersome use of PRINT TABs to
position your data entry.

You can happily clear the text
window without worrying about the rest
of the display.

Diu. fault 18 at 00150.
1 had this error message while writing

this article. I t  is totally uninformative,
useless and encourages grown adults to
tear their hair out in frenzy.

The younger generation may be more
self-controlled about the hi-tech world,
but useless e r ro r  messages ru in
software.

Youngsters are always going t o
examine your software and drive A to
the limits. Expect it. Gently inform them
that you've sussed this and they won't
get away with i t

DO N O T  use this as an error
message:

Number out of  range -  try again
or :

Not valid
or worse — simply repeat the input
question mark.

On data entry, you should always
specify to the user what the expected
range of numbers/letters is:

like a WHOLE number from
1 to 100
What is your number?

If then the prankster types in 999, he
has done it because:
411 It's a  genuine error — so repeat

instructions.
•  He's misread s o  use simpler

language.
•  It 's deliberate over-play — so inform

the user we know the prank.
Your number is no good.
Try a HVIIME number from 1 to 100
Type in again?

Error messages occupy la rge

160 REPEAT
170 REPEAT
180 REPEAT
190 01:FALSE
200 LET EntryS:8ETS
210 Entry:ASC (Entry$)
220 IF Entry L o w  AND Entry <= High

THEN Ok ,1 TRUE
230 UNTIL (Counter .  0 AND Entry

0  Delete) OR Counter < Num
OR (Counter = Nu m AND NOT Ok)

240 UNTIL Ok OR Entry = Delete
OR Entry :Return

amounts o f  memory space and are
tedious to type in. So store bits of the
message in string variables.

For instance:
LET ErrorIS =  "Your number is"
LET Error2S =  "Type in again?"
LET Error3S =  "Try a WHOLE
number"
You then make your error messages

combinations o f  pre-planned error
messages. You will be surprised just
how much memory and typing this
saves. M a k e  certain they will all fit
inside the text window!

A f u l l  description o n  program
assistance will be given in next month's
The Micro User.

But you should always know when
the user is likely to forget part of a data
entry.

Science teachers scream blue murder
if we leave the units off our experiments
and calculations.

"Three whats!?", they howl. "Miles—
biscuit tins what?"

I have noticed that most software is
equally bad.

The worst asks you to  type in a
distance n o  idea of units.

The moderately bad asks you to type
in your distance in miles — but then does
not expect the user to specify any units.

You have to decide whether any units
are necessary — not just to run the
program, but as a learning point.

There is a good example of excellent
user assistance in London's Smile maths
software.

How good are you at coordinates?
Do you always remember the brackets
round the number (6.3)

No? Why not!
The Smile maths software puts the

brackets on the screen before data entry
and the numbers must be fitted inside
the brackets.

Very good! You see (  , ) and your

250 LET Counter=Counter+1
260 IF Entry:Delete

THEN Counter=Counter-2
270 IF Entry=Return

THEN Counter:Counter-1
280 LET Templ:Temp0Entry$
290 LET TemWLEFTS(TemoS.Counter)
300 IF Entry0Return

THEN PRINT Entry':
310 UNTIL (Num:Counter AND Entry=Retu

rnl
320 PRINT
330 g-Telp$



BREATHTAKING IMAGES FROM Disc
OR CASSETTE

BREATHTAKING IMAGES FROM Disc
OR CASSETTE

Happily for prospective
purchasers of the Microvitec CUB
RGBIPAI. colour monitor there is no
difference.

This superb machine produces
brilliant pin-sharp images when used
with a micro computer, thanks to a
screen resolution of 585 pixels by 452,
plus a bandwidth in excess of I5MHz.
Yet the IRGB'PAL also gives the
highest quality pictures from laser
discs, VCR's and video cameras.
This is because the signal is not

modulated and then remodulated,
as happens with an ordinary TV. set.

Add to this an audio facility and
the result is a colour monitor which
sounds as good as it looks

Finally, perhaps the best news felat'

MICRO VITEC 4 1 0 1

COLOUR DISPLAYS "IP
Microvitec Ltd.. Futures Way, Bolling Road, Bradlord BD4 7TU. Tel: f027i, 390011. Telex: 0 7

11*-- 4 1 * - •

•
do

SPOT THE DIFFERENCE
purchasers is that the CUB colour
monitor represents a real in vestmen
However dramatically computers or
video systems may change in the
coming years the means of displaying
their output is unlikely to alter— you
can't improve on the best

Find out ust how inexpensive
quality can be by calling at your local
computer dealer. Alternatively,
contact Microvitec direct for full'.
details of the breathtaking range
CUB colour monitors,

datio



ENTER THE SOFTSPOT AMUSEMENT ARCADE...
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Prog ramming  by
Chris Butler. All O.S.

Young Freddy has decided to raid Mr. Meano's back garden,
collecting the growing fruit before they run to seed. Tread on the
frui t  before they're ripe and Mr. Meano will be after you. Avoid
the pesky bees or kill them wi th  the can of DDT. Look out for the
Crazy Crimson Catapillai and the sparrow with its deadly
droppings, but  grab the sweets, drinks and other goodies. Can
you make Freddy's perilous task fruitful? Smooth multi-coloured
graphics and all arcade standard features make this a most
enjoyable machinP code game.

• l a  a  g a u l e  t a t  o t

- 1 , 1 6 " ; , ) , , , t a  s a d  n."1117:g

a U a t n u a i r t g  a n d  • 1 6 t
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p .

Programming by
Marcus Altman. All 0.8.

• 'Look out investors your local bank is being robbed!'' Manoeuvre
the bank manager around the building, collecting money bags
and returning them to the vault — Dodge the ever chasing
robbers or bop them on the head with a hammer. Beware of the
t ime bomb which you must defuse or you wil l  sprout wings and
fly to heaven.
Enjoy a refreshing cup of tea for bonus points, game increases
w i t h  diff iculty on each level.
Features include fast smooth
mult icoloured characters,
excellent sound effects, background
music. Very addictive and fun.

PRICES: D i s k
Cassette E10.45each

1E 7 . 9 5  each A l l  p l i e s  Jecluelvai

Or • • •

Programming by
Chris Butler. All 0.S.

SUESEXIE

Programming by
Stuart Low. 0S1.2 only.

Al l  the fun and thrills of the funfair are brought to life in your BBC
Computer as you fire at the targets that can fly down and eat your
l imited supply of bullets. Hi t  the bell wi th the slider to prevent
more targets appearing. Amusing graphics and realistic sound
effects make this another 100% machine code winner from
Softspot.

Your BBC Micro is under attack! The components on the circuit
board are attacking the CPU_ Can you stave off the many
marauders by firing pulses of electricity along the data lines of
the 6502. Beware of the deadly mains spikes zipping along the
tracks and hit the tools on the edge of the circuit for bonus points.
For emergencies only the ZAP button wil l  destroy everything
with an explosion of debris.

ALL PROGRAMS RUN ON ALL CURRENT 0.S. AND BASICS A L L  TAPES GUARANTEED
29 SOUTH CRESCENTplurnEwELL
SOUTHEND
ESSEX SS2 6TB
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first numbers enters to the left of  the
comma and the second to the right. To
program this is easy -  it just requires
thought.

The f  sign is a constant problem. It
can easily be catered for by typing:

PRINT '1";FNinput("0":49",4)
Then the user is in no doubt about

what is required. There is always a
conflict here between teaching and
being too supportive.

With the brackets a  happy com-
promise would be t o  generate the
brackets from the program i f  the user
had not done so within a  specified
period of time.

The INKEY command will help you
here. A  little teaching reminder about
brackets would not go amiss when the
user is late with the brackets -  and then
on with the software.

Mum gives Jonathan his computer
for a birthday. Within weeks he settles
down. She buys h im  educational
software.

Before very long she's telling the
neighbours: "He's so fast -  he's learnt

so much. He gets all the sums right".
Marge rushes straight off to buy her

Sarah a BBC Micro hoping that the
same br i l l iance w i l l  a t t ack  h e r
youngster.

It does -  well not really. Jonathan
and Sarah have learnt the software -not
the lesson.

Take those dreadful speed addition
programs. The youngsters, as you
watch them, hardly wait for the sums on
the screen before they type in the
answers.

Basically they are  tackling the
additions in the same way that Snapper
or Frogger are played. They have
spotted the "pattern" that makes the
program work.

When you put fixed data into your
programs, this will always happen. In
some cases you cannot avoid fixed data,
such as names of places and objects.

But where you can you should always
try to use the random number generator
in Basic to generate a sample of data.

I t  i s  a n  a w f u l  w a s t e  o f  t he
programmer's time and your money,
when you purchase a  very pretty
program which the youngsters can learn

to do in five minutes.
This is the case with the BP Oil Stick

program.
It is an enviromental studies game,

but the youngsters learn which way to
disperse the slick by working out how to
beat the program.

I have found that they end up with
little understanding of the problems of
pollution -  which is a pity -  unless they
are restricted as to the number of times
they can play.

With more random data this might
not have happened. It also explains why
the graphics programs are so good.
because here the user selects the data for
the graphics, using the computer as a
tool.

This should give you some idea of the
pitfalls facing the programmer writing
educational software.

In next month's article I  shall be
discussing how to entertain the user.

The extended facilities o f  the BBC
Micro allow us programmers a lot of
scope for keeping the attention of' the
user.

Suffice it to say that a good monster
can do wonders for a banal program.

ADS. THE ULTIMATE IN PERIPHERALS FOR THE
SPECTRUM, JUPITER ACE& BBC MICROCOMPUTERS

-Highest quality peripherals at the lowest possible
prices" t h a t ' s  the philosophy at Advanced Digital
Systems. Our team of highly experienced designers
use the very latest techniques to produce adaptable
home computer peripherals a t  a price you can
afford.
• Boards are designed using CADCAM, giving a neat

optimum layout.
• Gold plated connectors are used, wherever

possible, to ensure good electrical contact.
.All products carry a 12 month guarantee,
•All units are "Plug in and go-.

1  PRINTER INTERFACE 1Centronics Interface for the Sinclair
Spectrum. E34.50 inc. VAT. Comes complete with
approx 1 metre of cable, centronics plug and
software.
• Software recognises LUST and LPRINI enabling

Print-outs direct from Basic Also adaptable COPY
routine for graphics printers.

2  PRINTER INTERFACE 2Centronics Interlace for Jupiter Ace. E39_95
including VAT and Software.
Same unit as the Spectrum Interlace hut with
adapter card

3  PERIPHERAL INTERFACE 3 -  ZX ACEPackage Using the adapter card and the
Software supplied. the Sinclair ZX Printer can be
connected to the Jupiter Ace. Special Introductory
Otter £9.95 inc VAT.

Advanced Digital
Systems Lt

4  PERIPHERAL INTERFACE 4ZX BBC Adapter £2495 inc. VAT.
Enables the connection of Sinclair Peripherals to the
BBC Model B. First Software package included
gives an amazingly cheap entry into printing on the
BBC model B by allowing you to use the ZX Printer
-  ideal for listings. Please allow 28 days for

delivery. Unit requires 1.2 Amp power supply, either
the ZX PSIS Cir the equivalent available from us at
E5.95 inc VAT.

MAMA AC I Low RS AND OESIGNERS 01
MICROCOMPUTER PERIPHERAL S
9 Bcnchurch Road. PORTSMOUTH

d H a m p s h i r e  PO4 8RY Telephone 10705) 823825• For Intelnational Enquims 037051754150. Prestel Account No. 705-823825

NTERSPRDITERSPRINTI
Advanced Digital Systems arc no% able to supply the
following range at printers at amazing prices.
H am • F x  i . 4 0 0  ' M X  1001 C 4 5 3

•RX80 C2111 • I  X ICC L532
•R X SOFT £3116 'TRACTOR FEED
•Mx BO! ./3 P O  A MECHANISM FOR THE

EXEC P O A
SEIKOSHA •GP 100 A L 1 9 7  •  TEC BUSINESS

•GP 100 VC £206 PRINTERS
•GP 250 X t 2 4 6  P O  A
•GP 700 A 'colour mimeo •  C399

MANNESMAN •  MT 80 with Paradel Interface C270
TALLY •  MT 80 with Serial Interface C312
Prices include VAT
Please send me the items as ticked
I enclose cheque/order for T o t a l
'Include LI 00 tor post and packagingi
Chews payable to Advanced Digital Systems Ltd
Centronics Base Unit irk Sinclair Spectrum
£34 50 Inc VAI & Software L i ,
Jupiter Ace Version Rase Unit and Adaptor
L39 95 Inc VAT & Software 1 1
IX Ace Adaptru and Sottware £9 94,t Inc VAT
1 2 Amp PS U L5 95 me VAT H Li /X BBC Adapter Unit C24 95 Inc VAT and Software
EPSON S E I K O S H A
IX 80 C 4 0 0  1  I GPIDOA -  C197 n
RX 80 - L278 r t  GPIOOVC -- £206 1 1  -
RX 80 F I - L306 I  -I G P  250 X -- C245 [ 1
mx 10013 - C453 1  -I G P  /00A Icolour printer'
IX 100 -  £532 I I  L 3 9 9  L i  .
MANNESMAN MI80 with Parallel Interlace E270 0  •
TALLY M I  BO with Serial Interface I1312 n
PRINTERS — Inc VAT & Delivery .

•,,,, .Send order to ADVANCED DIGITAI SYSTEMS LTD
9 Bonchurch Road Portsmouth Hampshire PO4 BRY

Name
Address
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WE had a problem with our computers.
How do you organise the use of ten BBC
Micros in a sixth form college so as to
give everyone as much time as you
possibly can?

Some students knew more than any
teacher, some had never seen a
keyboard before.

Nine computers were tape based, one
was a disc machine with a single sided
100k drive. The timetable demanded 40
minute slots.

We had a  reasonable software
library, something for everyone. Com-
puter Studies groups were forever
writing programs and wanting them
saved until the following day, when they
would drop in at  lunchtime with 20
minutes to spare.

And those cheap tape recorders!
Would they work reliably? You tell me!

I had to do something to sort out the
fights for who got the disc machine.
Fortunately, while browsing through
the User Guide one day I came across
the FX calls which direct data to the
RS423 port, that middle DIN socket on
the back of the BBC Micro.

Paul Beverley's article in the October
edition of The Micro User about wiring

By TONY CRAVEN

up the RS port helped greatly, and
within a couple of days we had a simple
network running where each of the nine
TFS (tape filing system) machines were
loading from and saving to the one DFS
micro.

Not very fast, but at 10k in about 10
seconds who is grumbling?

Now we don't use tape recorders at
all. Students can save a program at the

Economical
answer to

time shared
CAL in school

very end of a class, confident that it %id
be there tomorrow, when they can pop
in with that quick amendment.

Classes can book the computer room
for 40 minutes knowing that 39 of those
minutes can actually be spent using the
Computer Assisted Learning programs.

All for the price o f  a few five pin.
Domino D I N  plugs, a  multi wafer
rotary selector switch and some scrap

0  0 i
Rear of micro

Figure I: Connections between two BBC RS 423 ports
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Wafer tags
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First set of wafer tags

Set of common
wafer tags

To second
set of
tags

Terminal
block

IFS 2

TFS I

Figure II: Rotary wafer

five core cable that fell off the back of a
telephone engineer's lorry.

Figure I shows the wiring necessary
from the DFS micro to any number of
IFS machines. I took the wires through
a 12 position, four way selector switch,
as shown in Figure

The software is very simple being
contained in function keys. Each disc
contains the program given in Listing

This program is CHAINed into the
disc micro and then each IFS micro
must be forced to listen to its RS port by
typing in *FX2,1 followed by Return.

The particular I F S  machine is
selected on the rotary switch and 19 on
the DFS is pressed.

This configures the function keys on
the TFS machine so that ID makes it
listen to the network and fl transmits its
current program listing to  the DE'S,
provided the DFS has been forced to
listen by having its M pressed.

This configuration need only be done
at the beginning of each day. After that
single function key presses will suffice.

The students have taken t o  the
system very easily. All they need to do is
to place the right disc in the drive, select
their micro number on  the rotary

switch, press fl on their micro, M on the
disc machine and they're oft

Saving is an equally easy process,
and we have one disc dedicated per
group. Everybody in that group saves
their work one after the other on the
same disc.

I have recently also found that simple
Wordwise files can be sent over this
network.

Providing there are no embedded
commands in the document, *FX5,2
typed into the transmitting computer in
the menu mode,*FX2,1 entered into the
receiving computer followed by Escape,
and then option six from the menu of the
transmitter wi l l  dump the formatted
document from one to the other.

Here the RS port is being selected as
the printer for the transmitter — the
receiver simply thinks that the docu-
ment is being typed in, very quickly.

The receiver is locked onto its RS
port and so has to  be unlocked by
pressing the Break key. The text can be
recovered b y  answering Y  t o  the
old/new text prompt that occurs after a
Wordwise break.

If  you have more than three BBC
Micros with one DFS, then rigging up

this network is well worth doing.
The hands-on t ime i s  increased

dramatically and it is also really viable
to have a fast change over for CAL
groups.

I know that Econet can knock this
network into a cocked hat, but this one
costs virtually nothing. What's more, it
works now.

10*KEY0013,71ML.:MP.WX2,011m#
FX3,41:M

20*KEY1,FX211:M
30410'90)(317ML.:MP.811UN"IMP.4

FX210°:M013,41M

= transmit current listing
fl = listen to RS423 port
f9 = configure the function keys
on the TFS that has been forced
to listen.

Listing I
By the way, ignore any syntax error

reports. It works!

Tony Craven is Microelectronics Co-
ordinator a t  Shena Simon College,
Manchester.
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C180: A RECORD
FOR DISC DRIVES?

(Nan I ity Ih:scriptit in Price

- -

I CIIC•14 k W  2, • chcque fur l .  M I A L L

51/471APANESE DISC DRIVES.
SINGLE  D R I V E [ .  544)2

Opus 5401 Single Sided 40 Track - 250K.
nformatted, Formatted: 100K. Single Density,
200K. I )ouble Density  L I  79.95
• Opus 5402 Double Sided 40 Track 500K.
, U n k ) r  matted.lbr matted :200K.Si ngleDensity

400K. Double Density 1 2 2 9 . 9 5
Opus 5802 Double Sided 80Track  1 Megabyte

Unformatted.Forillatted:400K.Single Derisity
800K. Double Density £ 2 9 9 . 9 5
witchable 80/40 Track.

•  L'2 He ight •  Includes case, leads and uti I itiesdise
•  Fast acces,s nine •  State of the Artilh-hoology
•  Ex-stock delivery •  Low power consumpti(

OPI IS 3" MI(;RODRIVE. I, rum i a b i r  inum 'CIL Sinit l
I )t nib lc Sided 40 Thick 1)r ive kia Megabyte
I I n formatted.
•Twice the capacity on line ofother available drives
•  2(10K Single 1 )e nsity-400K. 1)ouble Densiry
• •  lix-stock delivery

•  3 ms, access time
•  Lowest power consumption -direct drive

I I E I I I •  Includes case, leads and utilities disc
•  'linally compatible with 51/4" drives

' ingle Drive £229.95. D u a l  Drive S459.95.

DUAL DRIVES.
All Dual Drives are metal cased with
separate power supply.
Opus Dual 54011). Single Sided 40 Track.

2001C/400K. on line  £ 3 7 9 . 5 0
Opus Dual 54021). Doubled Sided 40 Track.

4001c/800K, on line 1 0 1 5 9 . 9 5
)pus Dual 58021). Double Sided 80 Track.

00K.;11.6 Megabyte on line 5 . 5 9 9 . 9  5

PRINTERS.
EPSON; FX 80 F *I S A I O
EPSON EX ItX) £ 5 4 9
EPSON RX 80 FIT L 3 I  5
JUK1 6100 1 bisyw heel S 4 3 5
Parallel printer leads to BBC £ 1 2

MONITORS.
12" Green Screen  1 8 9 . 9 5
12" Amber Screen £ 9 9 . 9 5
Lead to connect to BBC Micro . 6 3  95
•  Ex-stock delivery •  24 MHz Bandwidth •  Limited quantity

8714" JVC Colour Monitor R e s   . 3 9  Med
14" JVC Colour Monitor-High Res_ 1 2 7 9 . 3 9
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Opus are able to offer a limited quantity
of 51/4" Slimline Double Sided 40 Track Drives.

Formatted single density200K., double
, density 400K.

And record value at only S.,179•95 and
' that includes everything-VAT, carriage, all
necessary leads and a 12 month guarantee.

You can order by post (see coupon
below) or direct at our showroom.

THE ORGANISER DESK.
'PI  4) shelf for Monitor/Printer
•  Large Deslabp Area
•  IA )wcr Shelf for Paper/13(mA( Storage
*Teak Finish
•  On Castors
'Se l f  ANSCM hi y
•  Ample room in front of the shell-for

YOU to sit comfortably
on ly  £59.95

FLOPPY DISCS.
3" Cartridges £5.75 each or £25.95 for 5.
51/4" Discs w i t h  full 5 year warranty+ free plastic library case.
S/SS/D £19.95 for 10
S/S D/D123.95 for 10
D/S 1)i1)1,26.915 for 10
8" Discs.
S/S S/D £21.50.

Double 1)ensity disc filing system for BBC Micro S 9 9 . 9 5
GOVERNMENT& EDUCATION DISCOUNTS GIVEN.
QUANTITY DISCOUNTS GIVEN. DEALER ENQUIRIES INVITED.
OPUS SUPPLIES LTD.
158 Camberwell Road, London SE 5 OH.
Opening hours: 9.00-6_00 Monday Friday, ( T o  01.701 8668

9_00- 1.30 pm. Saturday 0 1  -703 6155
STOP PRESS.
Phone us for latest dealer price list
ALL ITEMS ARE GIJARANITID FOR 12 MONTHS AND ARE
St IITABLE FOR ILSE WITH BBC AND OTHER LEADING MICROS.

Opus Supplies lad., 158 Camberwell Road, la maim SE 5 OFF.. Ph-am:71
rush me the ti OWi n8: (ALL PRICES INCLUDE vAT a CARRIAGE)

the amount ofs.
My AacesisliarclayeArd (please tick) No. is

S/S 80 Track 129_00 for 10
D/S 80 Track 131.95 for 10

s•s D/D £28.50. D / S  D • D £29.95.

Address

• O P U S .
L l i d e p h i  nits ) 1 3 L I N S ippl l•s lad



The chips are
down
WIN f 3 0 0  worth o f  ROM based
software and the ROMboard to  put
them on in this month's easy to enter
competition.

The lucky winner of the competition
will receive the following eight ROMs:
A. Beeb Printer ROM — the machine

code printer utility.
B. Wordwise — the incredibly successful

word processor f rom Computer
Concepts.

C. Disc Doctor — the sophisticated disc
utility ROM.

D. Becbfont — the ROM that allows you
to define your own character sets and
print them out on an Epson printer.

E. Beebmon — the ROM based machine

DECEMBER CONTEST WINNERS

THE p r i z e  f o r  o u r  December
competition —  three complete
Micronet systems — inspired many
hundreds of readers to enter.

They had to describe the best use
for an old 03 OS ROM. And their
imaginations ran riot.

Sorting through the entries was a
mammoth task but we eventually
found three winners whose entries we
give below:
•  Sindy Old 0.1 ROM toast rack
(see picture)— Sam and Wendy Farr,
Combe Haybath.
•  For testing neurological function.
Placed on the patient's chair, the

I  —  and you can W I Neight of  them, plus
the latest ROMboard

code monitor which allows assembly
language programs to be debugged
and altered easily and quickly.

F. Dump ROM — will dump all screen
modes to an Epson printer. Handles

ROM detects ability to discriminate
between 28 simultaneous stimuli. I f
positive, the investigation indicates
hysteria. — Dr B. Bedford, Brocken-
hurst.
•  To  be  issued t o  a l l  those
customers who are still waiting for a
second processor, so that they can
have a chip on both shoulders. —
R.C. Todd, Royston.

teletext graphics and double height
characters.

G. Disassembler ROM — Watforifs
latest release.

H. The Watford DFS — claimed to be
the most sophisticated DFS software
yet written for the BBC Micro.
And there's also the new version of

the Watford ROMboard to put them
on!

All you have to do to win the lot is to
list the eight ROMs in their order of
usefulness to the average user.

Then, as a tiebreaker, tell us, in not
more than 25 words, the piece o f
software that you would most like to see
on ROM.

Send your entry. on the coupon
below, to reach us no later than March
29, 1984.

Your FREE entry form
•

•  L i s t  the eight ROMs mentioned above in order of their usefulness to I I
I  t h e  average user. For example, i f  you think that a Beeb Printer ROM I I
•  w o u l d  be the most useful, put A in box I ,  and so on. .
•  T h e n  in not more than 25 words complete the following sentence: I
II I I

I
I I T h e  0 5 El The piece of software I wouldmost like to see on ROM is   1
•  I I
II 2  E l  6 1 1 1  I
IIII 31 1 7  El I
: 4  E 8  E   o o• o
.1, Name A d d r e s s   I
•  I
•    I
I  I I
1   T e l .  No 1
•  P O S T  TO: ROMboard Contest, Micro User, Europa House, I I

L E H E n u m • • • • • • • • • • • • • • • • • • • • • • • m m o o m m o d i68 Chester Road, Hazel Grove, Stockport, SK7 5NY I
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There must be more to a micro
than zapping monsters
See how much more when you plug into

Micronet 800-a multi-million
pound database that

lets you play games
as well.

ReCGOWn
rt kkomation
ledmrly
Acheeirril

Systems Innovation of the year
7Please send me the full facts about

Micronet 800. Not forgetting the games!
Name

Make/Model of Micro

Address

BBC 3 1

Micronet 800 helps your micro come of age
It's the sophisticated network that many popular makes

of micro can plug into via the telephone, giving home micro
users new horizons to use and explore
Micronet 800 lets you communicate
through your micro...

By linking you into a network of thousands of micro
users who always have something new to say to each other
Through Letters to the Editor. Clubspot (for computer user
groups), Swapshop (our electronic bulletin board) and
electronic Mailbox, Mcronet keeps you in touch with other
people who want to do more with computers than just
play games.
Micronet delivers to your micro our
electronic newspaper and PRESTEL

Newsflashes give you news and reviews on new
equipment, software and computer applications.
A Microbase dedicated to your type of micro contains
technical hints and tips. You also have access to other
facilities on • Prestel: Homebanking with Homelink, world and
business news. teleshopping and much more
Micronet 800 gives you software

Offering you some of the best software bargains around.
Through your phone line and straight into your computer.
Scores of educational and utility programs are included.
And a wide range of terrific games software. Many of which
are completely free arid constantly changing every few
weeks- just in case you want to take another zap at those
monsters again.

Telephone
MICRONET 800, Scriptor Court,
155 F a r r i n g d o n  Road ,  L o n d o n  EC1R 3 A D  M I C R O N E T  800, Scriptor Court, 155 Farringdon Road,

London EC1R 3A0,Telephone 01-278 3143

It's enough to blow the mind of any micro!
•  One of the many faces on Prestel
•- P r e c i  ahcilhe Preste I symCol i,e 1,aliemarks ot Bm,sh l ewco rne r. n .a to l ,



DENARY Derrick is designed to help
young children t o  get practice with
numbers, and in so doing, get used to a
computer keyboard.

The program will play two games.
The first requires the defender to fire
rockets by pressing the key which has
the same number as Derrick is carry-
ing.

Once the correct key is depressed a
rocket is launched, and can be guided
by the Left and Right keys.

It is not very difficult to hit Derrick
once the rocket is fired. The aim of the
game is to stop him, but the essential
tactic is to get the correct number.

Once the first game is mastered the
major role of Derrick can be used. In
the system o f  counting we use 10 is
very important. The columns in base
10 (denary). represent units, tens o f
units, tens of tens. and so on.

It can be seen that relating numbers
to 10 is very important. The numerical
difference between a number and 10 is
fundamental in subtraction, and thus in
many more complex calculations. This
is where Denary Derrick comes in.

The second game is almost identical
to the  f i rs t  b u t  rockets a re  only
launched i f  the key representing the
difference between Derrick's number
and 10 is pressed.

For example. i f  Derrick has a I  the
rocket will only be fired if 9 is pressed.

If Derrick i s  h i t  h e  i s  merely
teleported back to the top of the screen
where h e  w i l l  collect a  different
number. A hit scores 10 points.

When Derrick lands for the third
time a score card is displayed showing
the last score and the total overall. The
program then returns to the rule sheet
and the player can reselect game one or
two.

The program itself has a  simple
structure. PROCintro gives the idea of
the game while PROCdefine sets up
tables of  data and defines characters.

Then the re  a r e  th ree  nested
REPEAT loops. The outermost, a con-
tinuous loop, will rerun the game until
BREAK or ESCAPE is pressed.

The second loop allows game one or
two to  be selected before each go,
ending when Derrick has landed for his
third time.

Inside this is a  loop which keeps
Derrick moving down until he is hit or
has landed.

PROCbase checks to make sure the
launch pad can be moved, and i f  so
prints it in its new position.

Similarly PROCspider does the

The
count
down
is on!

By K I M  W E S T  and
PAUL PA S S A N T

same fo r  Derrick (note line 400 --
VIRI48-4-N% is used to print the re-
quired figure on Derrick).

ENhit acts a s  a  shield around
Derrick, checking i f  the rocket has
reached him.

All the machine code for printing
Derrick is assembled in PROCdefine
along with all the data and characters.

To ensure Derrick carries different
numbers o n  subsequent descents
PROCinit sets NI% to the old value of
N% (Derrick's number), and picks
random values o f  N %  unt i l  i t  i s
different to NI%.

KEY% is  the Ascii value o f  the
number which should be pressed. Lines
1530 and 1540 calculate K E Y %
depending on  which version o f  the
game is being played.

Several colours are changed with
VDU19, the flash rate increased so
Derrick's eyes move faster, and print-
ing is sent to the graphics cursor ready
to print Derrick.

PROCupdate briefly returns printing
to the text cursor and prints the score.

On landing all colours are changed
to blue except one for the printing.
PROCland also plays a tune and then
resets the colours ready for  the next
descent.

PROCanother gives the sheet, last
score a n d  running total .  F ina l ly
PROCexplode teleports Derrick with
the aid o f  some interesting machine
code which fragments his part o f  the
screen. Denary Derrick is a long listing,
but a  very educational program for
youngsters.

And don't forget, i f  you haven't the
time to type in the listing it is available
on tape along wi th  a l l  the  other
programs in this month's Micro User.

FULL LISTING STARTS
ON PAGE 163
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DOCTOR SOFT DOCTOR SOFT
258 CONEYGREE ROAD

A D V A N C E D  S O F T W A R E  PpEET2E8RLBROROUGH

747
Cockpit view, pilot written, instrument & visual 747
Flight Simulator. Banking & pitching 3D outside
view of  Horizon/Runway (Heathrow/Gatwick). 7
Nay points with continuous Navigation computation.
Joysticks or Keyboard option, briefing program,
map, notes & flight plan. Demonstration approach,
4 colour — mode graphics & sound.

Only £8.95 inc. VAT & PP (Disc £11.95)
DORF
(PURE MACHINE CODE, ARCADE QUALITY)
The first BBC version of this superb machine code
Arcade favourite! 4 widely different screens of high
speed action: Invaders, Laser attack, Firebird, &
Mothership, all In smooth 16 colour-mode graphics!

Only E7.95 inc VAT & PP (Disc E10.95)
MISSILE ATTACK
(PURE MACHINE CODE, ARCADE QUALITY)
Another well known arcade favourite, 2  play•r/
Joystick options, remote target designation of
incoming ballistic missiles & attack craft. Protect
your cities! Incredible Armageddon graphics &
sound! E 7 . 9 5

DOUBLE ACTS
2 GAMES, 1 THEME,

Amazing value at only E6.95 per pair:
SPOOK, SPOOK:
MUNCHER 2 ghosts, 20 mazes, 3 skill levels, hall
of fame GHOST MINE Dig for  gold, watch for
spooks & snakes.
SPACE, SPACE:
WOLFPACK 3 starships. 1 space station, 4 galaxies,
unlimited motion in space! MISSION ALPHA 3 0
High speed action, hall of fame & music!
SPY, SPY:
KREMLIN Escape through the endless 30 corridors
of the Kremlin, aided by map & compass, but watch
for the Gremlins!
BONDSKI Lethal action as James skies down the
slope & parachutes into the void!
WORD PROCESSOR:

WORD PERFECT E8.95 cassette E11.95 Disc
Full facility 40/80 column word processor, wrap
around, block move, justification, word replace,
etc. With full instructions & Key insert.
ONE DISK HOME OFFICE:
Complete Menu driven home office system including
WORD PERFECT, WORDKIT, LETTER, CALCULATE
(mini spread-sheet), &  DIRECTORY (expandable
card file system). Supplied with detailed manual.
We believe this to be the best value package of its
kind ever offered.

Only E15.95 Disc only.
EDUCATIONAL SOFTWARE:
TALKING TABLES TEACHER (7-14yr old) Speaks
when Speech ROM fitted, teaches multiplication
with colourful games & questions. £ 6 . 9 5
COLOUR SHAPE MATCH (2-6yr old) Beautiful suit
of 3 programs teaching shape & colour recognition
with delightful graphics & sound. £ 6 . 9 5

B B C  K E Y  & JOYSTIC07114a, 41"11.-it--- -VERSIONS litt_4.,,Ntf.

m i c r o  32k , }, sod •iL

ISOU'ARI3A-LLF'.1..B°I.314DDI:01114:1,0''11S",4;411CN

N .  1 BBC PROGRAM1

WE WELCOME HIGH QUALITY
PROGRAM SUBMISSIONS AND

PAY TOP ROYALITY RATES

•  AVAILABLE FROI
•  w  H SMITHS
•  BOOTS
•  JOHN MENZIES
•  MOST LEADING ODA
•  MICRONET SOO
•  DIRECT MAIL ORDEF

COUPON BELOW

MAIL ORDER

1

ALL PRICES INCLUDE VAT. POSTAGE +  PACKING FREE
TITLES

QUANTITY

DISK 0  CASSETTE
I ENCLOSE CHEQUE/PO. VALUE
NAME
ADDRESS
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PROGRAMMERS' WORKSHOP

Pulling strings
and handling arrays

M A N I P U L AT I N G  arrays i n  B B C
Basic is hampered by the fact that their
names cannot officially be passed to
procedures as parameters. In the ease of
numerical arrays we can get around this
quite nicely by smuggling the names in
as strings, and the system turns out to
have surprising bonuses.

First let's look at the method itself. As
an example, consider a straightforward
procedure for adding two one dimen-
sional arrays together element by
element:

DEF PROCaddl(a)
LOCAL IX
FOR iX=0 TO a
result(iX) = etiX)+b(ili

NEXT IX
ENDPROC

The call PROCaddl(10) then has the
effect of adding the first II elements of a
and b together and stores the sum in the
array result.

The usefulness of this is very limited,
since we would have to rewrite part of it
if the names of the arrays were other
than a and b, or we would have to copy
the required arrays to a  and b  in
advance, squandering both time and
storage space.

The following technique improves on
this a great deal.

DEF PROCadd2( n%, leftS, rightl)
LOCAL if
FOR iX=0 TO nX
result(iX)=EYAL(leftS+" Car) +
EVAL(right$ + "(iX)")

NEXT iX
ENDPROC

This is a considerable improvement,
because we can now feed the names of

any two arrays we like to the procedure
as parameters. The call:

PROCadd2(10,ii°,•b1)

for example, has the same effect as our
earlier call of PROCaddl We still have
to copy result to wherever we need it,
but at least we've cut down on the
copying.

There are further advantages of this
system hidden just below the surface. If
we want to add the absolute values, say,
of the two arrays instead of the actual
values, we can use the call:

PROCadd2(10, AESa 'ABSV)

This works because ABS — like all
other ready-made functions except
RND — doesn't need the parentheses
which we often insert for tidiness.

Furthermore, the same procedure will

By
ALAN WHITTLE

serve to add two user-defined functions
of Po, say FIVred(fli) and FN6ill(P10),
instead of  arrays, provided we have
suitably defined the functions named.

For this we need the call:

PROCadd2(10, "FNired", 1FNbilli)

It would be nice to go yet further with
this and add functions of array values.
But unlike most o f  the ready-made
functions, we can't drop the parentheses
in expressions such as FNfred(x).

So our procedure as it stands is not
capable of adding, say, fNfred(a(e/0))
and FNbill(b(Po)) for a sequence of Po.
since it requires (Po) to be the last part
of the string to be evaluated, and that

and the call:

DEF PROCadd(a,a$M)
LOCAL iX
FOR iX=0 TO n%
resultiiX) EVALaS + EV

NEXT a
ENDPROC

DEF PROCAdd(a, al, bl)
PROCadd(nX1 a$+"(1X1*, b$0

ENDPROC

& T I M M ,
4•••0.0,•••••he,

Ir."1"18.11.17i:

2:::::emosommem
1:1,2_1,:41Hvvv%Stkazt:k'U i 0 0 0

final parenthesis gets in the way.
One way o f  gaining this extra

flexibility is to simplify the procedure
and pack more into the strings passed as
parameters. The procedure becomes:

ALbS

PROCadd(10, 'FNfred(a(i%))
)11)

has the required effect.
This has the disadvantage that now

we always have to incorporate the a%)
in the parameter strings, even when
we're adding arrays without the frills
we've been at pains to cater for, and this
is a bit irksome when keying in.

We can get the best of both worlds by
defining PROCAdd — note the capital

— as follows:

••

Thus a call of PROCAdd without the
(11'4) parts in the strings is the same as
one of PROCadd with them, and we use
PROCadd only when (I%) is not at the
end of the string.

Even now we have not yet reached
full flexibility. Our procedure will add all
sorts of different arrays or functions of
arrays, but it will still only add.

We might want to perform any of the
usual arithmetic operations, logical
operations or whatever, and we can do

March 1984  M ICRO USER 5 9



PROGRAMMERS' WORKSHOP

From Page 59

this by specifying the type of operation
in one parameter string opS.

Our procedures are now modified to
their final forms:

DEF PROCop(a, a$, b$, op$)
LOCAL i%, a, b
FOR it.0 TO nt
a.EVALa$ : b.EVALb$
result( i )  EVALop$

NEXT 11
ENDPROC
DEF PROCOprit, a$, b$, op$)
PROCop(ra, a$0(it)", b$0(i1)", op$1

ENDPROC

The string opS must specify the
term-by-term operation in terms of  a
and bp where a and b stand respectively
for the elements of the array specified by
aS and bS.  We  use PROCop o r
PROCOp analogously t o  PROCadd
and FROGIdd above.

Thus PROCop is needed only when
we are forced to include (i12/a) in the
parameter strings — that is, when i t
doesn't appear at the end of them.

These final procedures are remark-
ably flexible. A  few examples wi l l
illustrate their power, and then we will
look briefly at some more procedures
and functions that take advantage of the
techniques outlined so far.

Example I :  To  subtract an array
called second from another calledfirst,
each with n elements, use the call:
PROCOp(n-I, "first', 'second", %-b")

Example T o  multiply the sines of
the elements of array A by the cosines of

INSTRUMENTATION AND CONTROL FOR THE BBC

2.

3

4

5

6

ANALOGUE DISTRIBUTtON UNIT. Will accept up to four analogue sensors
and three 3witchma devices or two switchtng and one low speed digital to
analogue converter or light pen.
DIGITAL DISTRIBUTION UNIT: Will accept up to eight switching devices or
3t9S011 that give digital output. with or without handshake.
SENSORS available tor temperature, light, pH and liquid how. Specials toOrder.
CONTROL DEVICES available are. rehly contacts and opto-isolated mains
socket. Specials to Order:
SOFTWARE is supplied with each sensor to exercise it. Special sohwate toOrder

EDUCATIONAL hardwareisoftware package with impressive analogue and
digital display, ready to run.

for further details write or phone to:
DEDICATED MICROPROCESORS LTD.

Regeneration House, School Road, North Acton
London NWIO 610. Tel: 01-965 2841
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those o f  array B  each having 20
elements, use:

PR000019, 'SINA', 'COW, ' o b i )

Example III: To divide FIVpoly of the
elements of  array Fred by I7Vpoly of
those of array Charlie. where EVpoly is
defined somewhere in the program, we
need PROCop instead of PROCOp:

PROCop(n-1, 1FNpoly (Fred it) )1,
1a/b1)

Of course we must be careful that
none of the bs turn out to be zero!

Example IV: We can make that final
string more complicated, using func-
tions or whatever we like:

PROCOpin-1, "COS", 'SIN',
"SORia4a+b4131")

can be used to help verify a result well
known to  those who have studied
trigonometry.

Now, as promised. we'll look at a
couple o f  different functions and a
procedure.

First, one to evaluate the maximum
element o f  a  two-dimensional array
given, as before, in  two forms for
maximum flexibility.

DEF FNmaximusla$. 17., n1)
LOCAL it, i t ,  . a t ,  tempt
FOR az° TO AZ:FOR jX=0 TO nZ
tee0.EVALI$
IF tempt)taxt THEN maxt=tempt

NEXT sin NEXT it
= mixt
DEF FNMaxisum(0, i t ,  111)
Ftimaximum(a$ + e t ,  nIl

I f  we also need to find the minimum

to tone with your BBC Micro. *  Ideal  for schools &  colleges.
GRANGE CLOSE

Engineered in top quality high *  Looks  good in the home.1

Super textured finish in creamimpactABS.—verytough, *  Gives excellent protection

E

A SUPERB H A R D  COVER for  your BBC
MICRO

E10.95
(VA+T included)
Post gt Packing

per cover

SANDBACHTe lc lorm CW11 SET.
CHES.

element, we don't need to repeat the
whole procedure with the obvious minor
amendments.

Instead, we call on another variant of
the techniques discussed earlier:

DEF FNminimue(a$, it n t )  .
-41@ximul('-•41$, at, ra)
DEF FNMinieuela$, al, nt) .
-FNMaximum('-'411, e%, nX)

I'll leave you to figure out how this
works.

Again, calls such as:

x=FNMaximual'ASSa", 10, 4)

may be useful to find the element in the
I 1x5 array a with largest absolute size.

Finally, an example to  show how
Boolean conditions can also be passed
as parameters:

DEF PROCchoose(0, b$, rap condition$)
LOCAL it, a, b
FOR it .  010 ra
a.EVALa$ : b.EVALb$
IF EVALcondition$
THEN result(a)=a
ELSE result(itizb

NEXT it
ENDPROC
DEF PROCChoose(al, b$, nZ, conditionl)
PROCchoosei0+ "tit)", b$e(a)" ,  nt,
condtion$)

ENOPROC

This could be used. for example, to
find the array that chooses, for each Pi)
(0 to 15), the larger of the two elements
left(ro), rigin(ro), by means of the call:

PROCChoosei'le4t", ' r igh t ' ,  15, 11a>1)•)„..



YOU HAVEN'T
SEEN ANYTH NG
LIKE THIS ON A
COLOUR MONITOR

ERNIE

WIDEL REFERENCE 131)2 %  i, d lum Resolution 1302,2 High Resolution
REM 4.1.11ON 370 x •ro Pi xck 58t) x 470 Pixels
C RT. 14' 14'
SUPPLY 220 240v 50,0011z. 220/240v 50 001-1,.

E.HT Minimum i0.51tv
h t l x i M i t i l l  2 2  5 k v

Minimum 19.5k).
Maximum 22 5k).

VIDEO BAND WIDTH 6MHa. 10MID.

DISPLAY 80 characters by
25 lines

80 characters by
25 lines

sLOT PITCH 0.63mm 0 4Imm

INPUT- VIDE° R.(. B Analogue
TIM Input

ECG EL Analogue
171 Input

SYNC Separate Sync on R G B.
Positive or Negative

Separate Sync on R ( i l l
Positive or Negative

E XTERNAL CONTROLS On. off switch and
brightness control

On.:off switch and
brightness controltr

An RGB monitor from _NC offering a resolution
of 370 x 470 pixels for less than /150?

We guarantee you won't see another bargain
like that in this or any other micro mag - or in any
other supplier's showroom.

For we've managed to acquire the sole distri-
bution rights to these superb machines and we are
able to offer them at an unbeatable price.

There are two models available: medium
resolution (370 x470 .pixels) at .C149.95; and high
resolution (580 x470 pixels) at /229.95. (Both
excluding VAT.)

The units have a 14" screen and are suitable
for the BBC Micro, Lynx, Oric, Apple, and most other
leading micros.

They arc robustly constructed in a handsome
cream casing. And come with a full year's guarantee.

Delivery is go()d: your monitor should/arrive
by courier service within ten days of our receiving
your order.

You can order by filling in the coupon below
and posting to: Opus Supplies Ltd., 158 Camberwell
Road, London SE5 OH. Or by telephoning
01-701 8668 quoting your credit card number. Or, of
course, you can buy in person at our showroom
between 9 am-6 pm Monday-Friday 9am-1.30pm
Saturday

Please send

Address

ISHCantbcrwell Roaci, London SE 5 Oa:
Medium Resolution Colour Mt )nitor(s)

at 1.149.95 each (ex. Ykr).

Iligh Resolution Cc dour Monitor1s) at
S„.229.95 each (ex. VAT),

_ Ct)nn•ction Ical(s) at ,h:-6.00 each.

iinderstand carriage per monitor will cost an extra A.7.0c
\  .B. A Medium Remdution Monitor including VAI., lead, and

carriage costs A.187.39. Al l  igh Rest dution Nic mitor including
cgVAT, lead. and carriage el s

crick • 2 — ( . . ) . 3 9 , )I c k  )se a cheque It )r _  O r  please debit my credit card
account with the amount of.-  N l y  Access Barclaycard
(please tick) no is
Please state the make( cryoUr COMptiler

Opus.
()pus ‘uppliertl.td
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BBC 32K COMMODORE 64 SPECTRUM 48K LYNX 48K NASCOM 32K ORIC 48K ATARI  32K

ADVENTURE
REVIEWS

"Adventures which have a
fast response time, are
spectacular in the amount
of detail and number of
locations, and are available
to cassette owners I  am
extremely impressed T h e
Level 9 Adventures are
superbly designed and
programmed, the contents
first rate. The implementa •
tion of Colossal Cave
(Adventure) is nothing short
of brilliant. rush out and buy
it While you're at it. buy
their others too. Simply
smashing!"

-SOFT, Sept 83
"I found Dungeon
exceedingly well planned
and written, with a fast
response There are well
over 200 locations and the
descriptions are both
lengthy and interesting The
objects number about 100.
It could therefore take
some months to explore
the whole network, giving
many hours of enjoyment in
the process."

-  V G ,  Sept 83
"The descriptions are so
good that few players could
fail to be ensnared by the
realism of the mythical
worlds where they are the
hero or heroine ..great fun
to play:

-Which Micro?, Aug 83
"My appetite has been
whetted and I intend to get
my own copy (of Snowball)
to play."

What  Micro?,  Dec  83  r

I

171-4--7 g-714-11-014;71-4701-4--71-01-01;7:041LORDS OF TIME
Joins our range of acclaimed pure-text puzzle adventures, at £9.90, for

MIDDLE EARTH ADVENTURES
1: COLOSSAL ADVENTURE
A complete, full size version of the classic mainframe game
Adventure" with 70 bonus locations added.

2: ADVENTURE QUEST
Centuries have passed since the time of Colossal Adventure
and evil armies have invaded The Land The way is long and
dangerous, but with cunning you can overcome all obstacles
on the way to the Black Tower, source of their demonic
power and destroy it
3: DUNGEON ADVENTURE
The trilogy is completed by this Superb adventure, set in the
Dungeons beneath the shattered Black Tower. A sense of
humour is essential'

THE FIRST SILICON DREAM ADVENTURE
1:SNOWBALL
The first of Pete Austin's second trilogy The giant colony
starship. Snowball 9. has been sabotaged and is heading for
the sun in this massive game with 7000 locations

ADVENTURE
REVIEWS

"This has to be the bargain
of the year. If adventures
are your game then this
(Colossal Adventure) is
your adventure"

-  HCVV, 5 Sep t 83
"Colossal Adventure is  [simply superb. Anyone who
wishes to use adventures in
an educational setting
really must use and see this
program as it emulates
Crowther and Wood's
masterpiece so well. For
those who wish to move
onto another adventure of
similar high quality,
Dungeon Adventure is to be
recommended. With more
than 200 locations, 700
messages and 100 objects
it will tease and delight"

- Educational Compormg, Nov 83
Colossal Adventure is
included in Practical
Computing's Top 10 games
choice: "Poetic, moving and
tough as hell."

- PC, Dec 83
To sum up, Adventure

Quest is a wonderful
program, fast, exciting and
challenging. If you like
adventures then this one is
for you"

-  NILLIG * 1 . 3  I"Colossal Adventure F o r
once here's a program that
lives up to its name a
masterful feat Thoroughly
recommended"

Computer Choice, Dec 83
"wholly admirable"

-  Your Computer, Sept 83

THE LORDS OF TIME SAGA
7: LORDS OF TIME
Our congratulations to Sue Gazzard for her super design for
this new time travel adventure through the ages of world
history Chill to the Ice age, go romin' with Caeser's legions.
shed light on the Dark Ages etc e tc  We'l l  be selling this
game mail-order from January 1st

Price: £9.90 each (inclusive)
Level 9 adventures are available from good computer shops
or mail-order from us at no extra charge Please send order
or SAE for catalogue in

LEVEL 9 COMPUTING
[ D e p t  LI 1, 229 Hughenden Road. High Wycombe, Bucks
HP13 5PG

Please describe your Computer
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(113.ELC. MODEL B or 32k MODEL

ONLY E 1 9 5
Command the solitary laser post to
defend the domed city against the
onslaught of the Zargon fleet. Sweep

411'''' the skies above the Red Planet, line
the alien craft in the centre of the
sights and unleash the devastating

0  p o w e r  of the neutron cannons.
Switch on the city's forcefield as a
last resort to deflect the barrage of
enemy shells.

0  Smooth-scrolling graphics and dev-
astating sound effects feature in an

C3exce l len t  arcade quality machine:
code game.

oCIS

•

A
NEW 11.111.
PROGRAM

FROM BRITAIN'S la
LEADING SOFTWARE to

a

The following titles are available fo, uoth the
BBC Micro and Eleciron: Killer Gorilla 17 .95 /
Moonraider C7.95/Bandits at  3 o'Clock C8.95/
Croaker E7.95/Felis in the Factory C7.95/
Felix end the Fruit Monsters (7 ,95/Chess C7,95/
Escape from Moonbasa Alpha f 7 . 9 5 / D r o w  £9 95 /
Swoop (7.95/Cybortron Mission C7,95.

BBC only (at present) D e m o n  Decorotor E6.95/
Galactic Commander E7 95/Time Trek 17 .95 /
Asteroid Storm E7,95/Laser Command E7.95/
Alien Swirl E6,95/Labyrinths of laCoshe C7.95/

Filer E9.95/Cowboy Shootout [6  95/Wall  E5. 95/
Chemistry 16.95/8eet imon C7.95/8arrage ( 7 , 9 5 /
Adventure (7 ,95/Caveman Adventure E6.95/
DangertURB (7 .95 /Wor ld  Geography E6 9 5 /
Whore? E6.95/Junior Moths Pack [ 6 . 9 5 /
Constellation 16  95/Physics £6.95.

WE STOCK THE BBC MICRO.  ELECTRON. DRAGON 32COMMODORE 64: ORIC A N D  SPECTRUM.All cassettes are fully guaranteed andO F F E R  c o n t a i n  two recordings.All prices inclusive of VAT.when ordering Mail Order Please. add 55p per orderIWO Or m o r e to cover P PW  N DW E ' R E  E X PA

WRITTEN ANY I  I N G !

Showroom: M a i l  order:

I  PROGRAMS' WE
Northwood House D e p t .PAY 20% ROYMTI IS
North Street 8 / 8 a  Regent Street
Sheepacer C h a p e l  All , - ton
Leeds LS7 2AA L e e d s  LS7 4PE
Tel: (0532) 458800  T e l :  (0532)  683186 /696343

(-1111AIT

[11111-91



By S I M O N
PHIPPS

AT the beginning of the year 1984 a
mad 17-year-old computer genius
(huh!) produced nightmarish mutant
creatures by disassembling the darkest
recesses of his 1.2 MOS.

These creatures, obsessed with the
task o f  chasing anything that moved.
soon took over his BBC Micro and
placed nasty bugs in exactly the wrong
parts of the program.

The creatures, designated under the
code name o f  Goojgles. ran riot and
after a year of feverish work on school
micros and programmable calculators,
this whizz kid created a solution to the
problem t h e  Munchers!

Operating under manual control, the
Munchers were sent out to clear the

64 M I C R O  USER M a r c h  1984
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bug-ridden logic mazes of Bits — small
binary digits that would cause the
terrifying Bad Program error i f  ever
introduced in the wrong addresses.

To the assistance of our fearless pink
heroes came the Nibbles — powerful bits
that when eaten sent the Goojgies into
fits of terror and while active, allowed
the Munchers  t o  devour  these
unsavoury creatures and temporarily
stopped their evil doings.

Soon rogue graphics characters in the
form o f  strawberries, birds, cherries,
keys. bells and plums helped nourish the
Munchers. But after a tough fight the
graphics left and now my MOS is
completely free of any problems.

Just to make certain that your BBC

•••

.."11111zo

or Electron doesn't have any of  these
nightmarish fiends, start typing. Or
better still, send for the cassette version
-  you never, know when you will ha%e
trouble with your Goojgies!

In case you didn't recognise it from
the foregoing, the game is quite simply a
version of a classic arcade game. For
those of you who have never played it
before, here's a short summary.

The object i s  t o  move the pink
Muncher around the screen, eating the
dots and bonus fruits.

To make things more difficult you are
pursued by two evil monsters who
on contact.

If one of the flashing Nibbles is eaten
(there are four, one at each corner of the

•



•

• s
- ye,

•

iese
Or

;ion
ave

•om
ly a
For
d it

ink
the

are
kill

Hen
the

screen) then, for a limited time after, the
Muncher may chase the offending
Goojgies around the screen and extra
points are gained for eating them while
they are flashing.

Completion of a whole screen gives a
new screen with faster Goo_igies and
more chances for the Muncher to get
indigestion.

Controls: A to move up. Z  to move
down and cursor left and right for the
appropriate direction_

4•‘• 4 0 1 1 • •
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From Page 65
PROCEDURES:
PROCCHARS: Defines characters

224-255 for game.
PROCSCREEN: Draws the maze and

sets up the score display.
PROCINIT: Defines the strings for the

fruit, positions o f  Muncher and
Goojgies.

PROCMEN: Prints out the appropriate
number of lines in the central box.

PROCSCREENCOUNT: Prints Out
the number of fruit representing the
number of completed screens.

PROCMAN: Moves Muncher around
the screen making appropriate
checks.

PROCIFRUIT: Prints out bonus fruit
on the screen.

PROCGHOST:  Controls Goojgie
movement, incrementing positions
and calling PROCMOVE.

PROCMOVE: Designates direction of
Goojgie movement calling PROCX
and PROCY.

PROCX: Controls increment of Gooj-

gie's X  co-ordinate.
PROCY: Controls increment of Gooj-

gie's Y co-ordinate.
PROCPEEK: Checks the screen array

to return the value of the character
the Goojgie is to move onto.

PROCDIE: Kills the Muncher and
resets Goojgie and Muncher posi-
tions.

PROCDED: Displays 'game over' and
checks whether present score is
greater t h a n  t h e  h i g h  score,
re-running the program.

PROCREPLACE: Resets Muncher
and Goojgie positions t o  starting
positions.

PROCCOLOURS: Flashes through
colours redefining colour 4  f o r
completion of a screen.

PROCCHECK:  Checks t o  see i f
Goojgies are eaten by the Muncher.

PROCMUNCH: Eats a  Goojgie and
replaces it to its starting position.

VARIABLES:
A%(x,y): An array storing the charac-

ters at the screen print positions.
GX%(n): An array storing the Goojgies

X  co-ordinate values.
GY96(n): An array storing the Goojgies

Y co-ordinate values.
OG%(n): A n  array storing which

character was  present o n  the
character cell upon which a Goojgie
now stands, allowing the Goojgies to
pass over the dots without blanking
them out or placing them where they
shouldn't be.

AS(n): A  string array storing the
characters that make up the bonus
fruit.

NG%: Number of Goojgies on screen.
LIVES%: Number of lives left.
SCREEN%: Number of screens com-

pleted.

PEEK%: Value of character in screen
array produced by PROCPEEK,

DGX%: Increment on Goojgies X
co-ordinate.

DGY%: Increment on Goojgies Y
co-ordinate,

T%: Variable controlling which Goojgie
is to  be moved during one game
cycle.

A%: Variable returning the I N K E Y
value of the key pressed for Muncher
movement.

P%: Increment o n  Muncher's X
co-ordinate.

Q%: Increment o n  Muncher's Y
co-ordinate.

X%: Muncher's X  co-ordinate,
Y%: Muncher's Y  co-ordinate.
L%: Character present in error array to

which Muncher is about to move
onto.

EAT%: Number of bits (dots) eaten. I f
E AT % > 2 1 2  a  n e w  screen i s
generated.

C%: Variable swing present Muncher
character — that is. whether mouth is
open or closed.

SC%: Score obtained by Muncher.
H%: Before the program is RUN set to

zero since this holds the value of the
high score. Line 20 checks for a —ve
value just in case this is neglected and
H% exists from a previous program.

A,X,Y,C: Variables used to set up the
maze when the data on lines 410-660
is read and manipulated.

l%: Variable used in PROCC HECK to
see if any Goojgies have been eaten.

F: Variable used in FOR—NEXT loop
in PROCCOLOURS.

3: Var iable used as  delay l o o p  i n
PROCCOLOURS.

M: Variables used as delay loop in
PROCDED.

Mazemunch listing

10 REM MAZEMUNCH by Simon Phipps
15 REM (C) THE MICRO USER
20 IF W0HX.0
25 CIS

:PRINT TAB(0,16)'INITIALISIN6'
!FOR WAITel TO 2000
:NEXT

30 ENVELOPE 3,1,10,20,-30,10,5
,15,127,-2,0,-1,127,100
:ENVELOPE 1,1,1,34,86,25,25
,40,126,0,0,-126,125,0
:ENVELOPE 2,1,-16,-6,1,10,45
,60,127,0,0,-127,126,0

40 MODE 2
:TIME :6000

This listing was produced using a special
formatter which breaks one program line
over several fines o f  fisting. When
entering a line don't press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

:VDU 23;8202;0;0;0;
:DIM AX(19,26),GX1(2),SYX(2)
,08%(2),AS(5)

50 *FX4,1
60 *FX11,1
70 sFX12,1

BOON ERROR GOTO 1040
90 PROCCHARS

:PROCSCREEN
:PROCINIT
:PROCMEN
:PROCSCREENCOUNT
:REPEAT
:FOR SZ.OTO 12-SCREENX
1PROCMAN
NET

:IF RND(200)(10 PROCFRUIT
ELSE IF RND(200)(10 AX(10,10):32
:PRINT TAB(10110);° I

Turn to Page 151
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The leading game (APOCALYPSE)
has four different maps, on any
one of which you may fight your
war (see section A.). An additional
tape which contains a further six
maps may also be added to
expand your atlas (see section B.).
Alternatively, you can be NERO in
the FALL OF ROME or Napoleons
right-hand man in NAPOLEON'S
CAMPAIGN in 1813 (see section
C.). Can you survive the War of
1984 or could you lead your
marines from island to island
in the PACIFIC war? (see
section D.).
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A/41/1' RF45-45E5/
N E B U L A A  masterly introduction to a strategy game!

48K Spectrum
E61 5 inc. VAT and P&P

REBELSTAR R A I D E R S  Can you survive the Rebel Star Raiders?
48K Spectrum
E9;95 inc. VAT and P&P

FIRST E M P I R E  Your introduction to complete
"Table top moderated war games"
48K Spectrum Et BBC

*COMING SOON*

T I M E  L O R D S  G e t  entangled in the complexities of time travel...
*COMING SOON*

12c MANOR ROAD, STOKE NEWINGTON, LONDON, N16
GAMESTEL: (01) 800 1333 W O R K S H O P

Apocalypse is produced under licence from The Games Workshop Ltd.

Nebula

A. APOCALYPS---1•0•111111.1111rE B. Volume 1:
NOVAMAPSFor: Spectrum 48K b

BBC Model B
C9.95 inc. VAT and P&P
Available from J Menzies,
Boots Er Microdealer UK.

C. Volume 2:
CHAPTER 1
FALL OF ROME
NAPOLEONS CAMPAIGNS

1813

Six New Maps)
USA A R C T I C  CIRCLE
SE ASIA S T A R  SYSTEMS
S AFRICA NETHER EARTH

D. Volume 2:
CHAPTER 2
THE 1984
PACIFIC WAR

Expansion Kits for Spectrum 48K C  8  D only)
[4.95 each inc. VAT and P&P.

Al.crodnve versAon 4v.aekvhie op neporearm

HOW TO ORDER, You may purchase any of the items listed by
cheque or postal order. All you have to do is fill in the details in the
coupon enclosing your cheque.,P.O. made payable to HINDEMAN Ltd.
and your order will be dispatched within 7 to 14 days. All pricesinclusive of VAT and P&P

r P o s t  to, REDSHIF7 LTD. 12c MANOR RD

I I  would like to purchase iteintsi:(Please circierlick ilemis) required)

C o

Time Lords

!For Apocalypse) Avaiiabie for 136C)Specrum IDelere which
is not applicable)

H R e b e l  StarRaiders L I  First Empire

I enclose my chequaiPD loa f

Name

Address

Tel lDayl T e l  lEvel
Please allow 7 to 28 dayr lor Naw Releaser

STOKE NEWINGTON. N i t

MU 3

1
1
1
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PROGRAM NAME Pucv

L

E

L

I

L

POSTAGE

AND
PACKING

U K Ad d 5513 orC4 pet order 12 55p

EUROPE Add 55p for each program t

OUTSLDE EUROPE Add El tot each program. aLtrnaL: [
•

OUTSIDE EUROPE ADD El TO TOTAL TOTALFOR REGISTERED MAILL

Phone if any, in case of query
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" E X C E L L E N T  F A S T  S E R V I C E  -
E V E N  D O W N  H E R E "

( M .  S U L L E N ,  F A L K L A N D S ,  S o u t h  A t l a n t i c )

SOFTWARE SUPERMARKET
At Software Supermarket, we play all the programs we can get for the BBC Micro (and the Spectrum - send 50p stamp for a catalogue for either' FREE catalogue with each

order). We put just the best of each type of program into our ads and catalogues We don't have the biggest List ol programs - just the ones you'll really enjoy for a long tune. They
come from many different companies, large and small, famous and just-about-to-be-famous. We produce no programs ourselves, so our choice is quite impartial.

We quote reviews from all the magazines to help you decide. We tell you if you! joystick will work - all programs run with keyboard control, too. We save you money by choosing
the best - and we send them fast, which saves you hunting round the shops. From over 40 countries you write praising our same-day despatch Mall order or telephone credit card
orders only please. Prices quoted include U.K VAT. For orders abroad. prices are the same You can phone VISA or ACCESS credit card orders to us on 01.789 8546 at any time from
any country where your own regulations permit this.

ALL PROGRAMS FOR 32K BBC
C R A Z Y  P A I N T E R gOaLsCit theciCidLiSOLL:Ntlydictive arcadees
FULL-FEATURE VERSION AVAILABLE FOR YOUR BEEB. It is great fun. On screen one, you
are a monkey being chased by Africans Paint in all the squares and get to a bonus screen and
go bananas. Then you goon, but watch out for the Teddy Bears Good graphics and music'
Illogical, but unputdownable! Jeysucks OK (Supenor)E7 95

P I N B A L L  A R C A D E  DESIGN YOUROWNPIN•TABLESI This really is a
de -y program One example pin table is included, but the fun is in designing your own (and
saving them) PLAY is very convincing as you move the flippers. call the next ball and pull the
lever You can adder takeaway 38 different springs and wires and flashing tights and bumpers.
move them all around the table, alter their scores, or thee bounce, alter the flippers, even
tilt the table You can change lust about everything quickly and easily. And then you can play
with the result. Be a Pinball Wizard. now and design the perfect pm-table NO JOYSTICKS.
(Kansas l E10 00

TWIN KINGDOM VALLEYTHEFIRST
GRAPHIC ADVENTURE FOR YOUR BEER' Net only is it a good adventure but all 175
locations are drawn in full-screen hems graphics and the drawings are beautiful. tool (Some
contain clues as well.) 36 commands plain English input real-time adventure arid 6 control
options It is simply the most sophisticated (and the prettiest) adventure we've ever played on
our Beeb (Bug-Byte) E9.50

CALL 01-789 8546 (24 hours)
CHARGE PROGRAMS TO VISA OR ACCESS

r = E l  M E E  nTo: S O M M E  SUPERMARKET, 87 Sowards Lam London SW15 UM
If you do not want to cut this magazine write your order out carefully on plain paper

and quote this number 1104
I own a 32K BBC computer I  enclose a chetmeePO made payable to

Software Supermarket OR Charge my VISKACCESSUROCARD/
MASTERCARD number

Signature
Please write clearly If we can't read it, you won't get
Name
Address

Postcode

I i

C Y L  O N  A T T A C K  TrumANDThiGt... the graphics
other games standing ' (Microuser) lt is pretty staggering so are the 3D graphics You will
believe you are launching from and docking with a mothership. you will see and feel you are
refuelling You will know lust when you can kill the enemy as your sights change shape
UNIQUE 50-PLACE HI-SCORE TABLE CAN BE SAVED FROM GAME TO GAME.
Now why dent all the programs do that - it's a great idea JOYSTICKS 0.K

& FIC7 90

T R A F A L G A R  Totally onginal new game. as you commandyour way through the graphic battle of Trafalgar.
Great full-screen overhead line-of-battle pictures, as you choose your enemy ship and then
sea-level viewpoint as you watch the two ships fight to the death 1 or 2 players FIRESHIPS can
be launched (and blown up. if you're smart): your broadsides are very controllable and the
graphics are very wachable ft makes a nice change Item the space race NO JOYSTICKS
(S.Tierell ES 00

D A M I 3 U S T E R S , : a l i t h r r i b t h e i n s e s k i l t h o e f  excitehmt segontulota•tScramble'
Join 617 Squadron and destroy the Mottnesee dam with your bouncing bombs - il you get
your lights right, avoid the enemy fighters, the hidden gun batteries And LI your distance
counter works Very exciting • very skillful unique It gets more difficult each time you
fly. No xlysticks (Alligata)E7 95

S N O W 1 3 A L L  The puzzles are logical and the program is enthrallingwell worth the money." (MiczoAdvent)
The greatest ever text adventure. Dire 7 thousand locations! As Kim Kimberley agent

extraordinary, you must safeguard Snowball 9. 700 messages- vocab over 200 every obrct
a purpose Written in super-compact a-code. Helpful manual. NO JOYSTICKS (Level 9)E9.9)

TRANSISTORS REVENGE lad:65
noisy, fast, colourful and compulsive." (YrComn) Original: great sound and action. good
full-screen graphics. The game is set inside your computer as you guard the CPU horn the
attacks of the chips' 50 alien chips on each sheet. every 4 levels, life gets harder' You choore
whether to continue with a game or enter the hi-score ladder. NO JOYSTICKS (SoftSpott CS%

T H E  H O B B I T  'Sheer adventure. a must for all aspihngadventurers ' (CompAnswers)At Last a BI3C
version of one of the greatest adventures ever' Text only, but every detail of the plot is the same
as the famous Spectrum version FREE 285pps illustrated book with clues Unique real-tirne
quest: BC locators massive vocabulary: accepts multiple commands in plain English' 16pps
manual It IS as good as you've heard' NO JOYSTICKS. (Melbourne House)E14 95

TRENCIT 'Nothing short of manna from heaven." (PersCompNews)
The least exceing name we've heard for one of the most exciting

games we've played How about flying your Beeti(X-Wing Fighter down the 3D Trench tewardi
the Death Star-style target dodging the tie-fighters as they attach/ 9 skill levels: sensational
graphics. JOYSTICKS 0 K (Virgin) E7 95

•:,This original can damage omaianci amusing game  brain.gamefpet '(PetomsCpoNmepGamws)AT
PRESSTIME YOU CAN STILL WIN THE £6,000 GOLDEN SUNDIAL OF PI! Simply by
solving this wonderfully witty adventure. Brilliant use of music and graphics.
NO JOYSTICKS (Automata) E10.00

B O M B  A L L E Y  iliBeryeebuadgchi addictive
an au-sea battle Just defend your ships against air attack Some of the most complex gta
we've seen on the BBC JOYSTICKS OK. (Software Invasion) (7.95

P A I 1 A S  NEW graphic battle game NOT an adventure or arcade game.A gripping simulation of small-unit actions Command 15 men.
10 possible actions for each man. each move: 10 skill levels 2•part game. first secure your
and then destroy the bridge Absorbing NO JOYSTICKS (Lothionen) £6.95

747 FLIGHT SIMULATORThewlight
simulator around that runs on be Beeb a  must tor all budding plots." (PersComp&ws)
By Captain Roger Selby of British Airways. You're in charge of a 747 which you may land at
either Heathrow or Gatwick. 11 control keys 11 control keys: clear instniment display good
runway view as you approach: 8-pps on-screen flight briefing Realistic crashes, but
instructive frights tool NO JOYSTICKS. (Dr Solt)CS 95
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THE Editor asked me what this
month's article would be about. "The
sound effects channel, s i r " ,  I
answered meekly.

He staggered off to a lunch time
planning meeting at the Ram and
Buffer and I  settled down to  my
work. I  near& leapt out of  my skin
when he crept up behind me and
yelled "Boo".

"So that's how sound affects you",
he cackled as he dodged the User
Guide.

AS I told the Editor, this month well be
covering the sound effects channel. This
is the channel you select by making the
First parameter o f  the SOUND com-
mand equal to zero.

You'll be using lots o f  SOUND
commands such as:

SOUND 0.-15,2,40
With channel 0  you can create all

sorts of weird and wonderful effects -
especially when you start to use the
ENVELOPE command which we'll
come to in next month.s Micro User.

In all there are eight basic sound
effects available on channel O. You can
get them by making the pitch parameter
of a channel 0  command equal to a
number between 0 and 7.

Type in Program I. run it and you'll
get a  conducted tour  through the
various noises. Figure I summarises the
result each value of the pitch parameter
has on a channel 0 SOUND command.

10 REM PROGRAM I
20 REPEAT
30 FOR pitch=0 TO 7
40 CLS
50 PROCnoise(pitch)
60 NEXT pitch
70 UNTIL FALSE
80 END
90 DEF PROCnoise(pitch/

100 PRINT TA8i5,5) 'This is  noise
number I:pitch;'. '

110 IF pitch:3 OR pitch:7 THEN PRINT
TA8(5,15)"This can be varied by using'
IA8(5,17/I a sound on channel la

120 PRINT TAB(5,20) 'Press a key
next noise.'

130 SOUND 0.-15,pitch,255
140 Nait:GEI
150 SOUND &10,0.0.0
160 ENDPROC

f or

Rocket attack?
No, it's just
white noise
So to use the sound effects channel

we use a SOUND command such as:

SOUND 0,-15,pitch.20
where pitch has a value between 0 and 7.
The value you give to pitch decides what
kind of sound effect you get.

As you'll see from Figure I, putting in
values of 0, I  or 2 all give something
called "periodic noise".

If pitch is equal to 0 you get high
frequency periodic noise. Enter:

SOUND 0,-15,0,40
and you'll see (or, rather, hear) what I
mean.

As you might guess, values of pitch of
1 and 2 give medium frequency and low
frequency periodic noise respectively.
Try:

and:
SOUND 0,-15,1,40

SOUND 0,-15,2,40
if you don't believe me.

To hear a l l  three i n  order run
Program It .

10 REM PROGRAM II
20 FOR pitch:0 TO 2
30 SOUND 0,-15,pitch,20
40 NEXT pitch

This should help you hear the difference
between the three.

Figure!: Pitch values on channel°

If you want you can use a selection of
periodic noises to produce something
approaching a  "Close Encounters"
noise.

Program 111 does this by playing each
of the periodic noises in turn over and
over, the duration of each note getting
less each time round the REPEAT
UNTIL loop.

10 REM PROGRAM III
20 tiae:20
30 REPEAT
40 FOR pitch:0 TO 2
50 SOUND 0,-15,pitch,time
60 NEXT pitch
70 time:tile-2
80 UNTIL time:0

Notice that it is time and not TIME in
the above program. TIME refers to the
internal clock o f  the micro and could
cause some funny results i f  used!

For the moment let's ignore what
happens when you make the pitch equal
to 3 and go straight on to what happens
when you make it 4, 5, or 6.

If pitch has these values, channel 0
produces "white" noise.

If you want to know what that is then
enter:

SOUND 0,-15,4.100

This will give you five seconds of high

Value of P
0

2
3
4
5
6
7

Noise produced on channel 0
High frequency periodic
Medium frequency periodic
Low frequency periodic
Periodic -  frequency depends on pitch of channel
High frequency white
Medium frequency white
Low frequency white
White -  frequency depends on pitch of channel

More sound advice from NIGEL PETERS
March 1984  M I C R O  USER 6 9



From Page 69

frequency white noise. It won't come as
a surprise to learn that:

SOUND 0,-15,5,100
will give you five seconds of medium
frequency white noise and:

SOUND 0,-15,6,100
five seconds o f  low frequency white
noise.

Try Program IV which plays all three
one after the other for  a  gradually
decreasing time.

It's very like Program I I I ,  so don't
type it all in again. Just use the Copy key
and change the lines you have to:

10 REM PROGRAM IV
20 time=20
30 REPEAT
40 FOR pitch = 4 TO 6
50 SOUND 0.-15.pitch.time
60 NEXT pitch
70 time=time-2
80 UNTIL time=0

Now what does all that white noise
remind you of? A steam engine?

Try Program V. This uses the white
noise pitch parameters in a REPEAT
UNTIL loop to make the sounds of an
accelerating engine.

The REPEAT U N T I L  FALSE
loop takes over when the engine is at full
speed.

10 REM PROGRAM V
15 REM STEAM ENGINE
20 time=20
30 REPEAT
40 FOR pitch=5 TO 6
50 SOUND 0,-15,pitchstime
60 NEXT pitch
70 time=time-2
80 UNTIL time=10
90 REPEAT
100 SOUND 0.-15.5,time
110 SOUND 0.-15,6,time
120 UNTIL FALSE

Still, enough of this nostalgia. What
about the two values we've ignored?
What do they do?

It's quite simple really, i f  you think
about it. We've been using the bit of the
SOUND command that we normally
use for selecting the pitch (higher or
lower) to pick the kind of noise we want.
white or periodic.

So how do we change the pitch of the

noise we are making? Can we make the
white noise and the periodic noise go up
and down in pitch like normal notes on
the other sound channels?

The answer is that we can, using
values of 3 and 7 in the pitch parameter
of a channel 0 SOUND command.

If you put these values in the pitch
parameter then the pitch o f  the noise
that is played depends on the pitch of a
note that is playing on sound channel 1.

In other words, by using 3 or 7 you
can use a  SOUND command on
channel 1 to alter the pitch, higher or
lower, o f  periodic and white noise,
respectively.

Program VI shows this being done
with the pitch parameter in line 30 set at
three. Run it and see what happens.

10 REM PROGRAM VI
20 FOR ottch=100 TO 200
30 SOUND 0.-15,3.20
40 SOUND 1.0,pitch.20
50 NEXT pitch

As you'll hear, the pitch of the noise
goes upwards. This is because the FOR

NEXT loop is raising the note
produced by the channel I  SOUND
command in line 40.

The pitch of the note produced by line
30's channel 0  SOUND command
varies with the pitch of the note from
channel

If you look carefully at line 40 you'll
see that the amplitude has a value of 0
which means that you can't hear what is
being played on that channel.

It still varies the noise on channel O.
however. In fact it's a good thing that
you can't hear the channel I  note.

Run Program VII and you'll see what
I mean.

10 REM PROGRAM VII
20 FOR pitchr-I00 TO 200
30 SOUND 0,-15,3.20
40 SOUND 1,-15,pitch,20
50 NEXT pitch

A mess, isn't it?
Now try Program VI I I  which, like

Program VI, plays a rising sequence of
periodic noises.

10 REM PROGRAM VIII
20 FOR pitch=50 TO 100
30 SOUND 0,-15.3.40
40 SOUND 1.0.pitch.40
50 NEXT pitch

Both o f  the duration parameters of
the SOUND commands are the same.

10 REM PROGRAM IX
20 REM MOTOR CYCLE
30 FOR pitch: 100 TO 120
40 SOUND 0,-15,3,5
50 SOUND 1.0,citch.5
60 NEXT pitch
70 SOUND 1.0.pitch,80
80 SOUND 0,-15,3,80
90 FOR pitch: 120 TO 100

100 SOUND 0,-15,3,5
110 SOUND 1,0,pitch.5
120 NEXT pitch
130 SOUND 110,pitch,20
140 SOUND 0,-15,3,20

The second uses white
imitate an unsuccessful rock

10 REM PROGRAM X
20 REM ROCKET
30 FOR pitch: 100 TO 200
40 SOUND 0.-15,7,5
50 SOUND 1,0,pach,5
60 NEXT pitch
70 SOUND 1,0,pitch,80
BO SOUND 0,-15,7,80
90 FOR pitch: 200 TO 100

100 SOUND'0,-15,7,5
110 SOUND 1,0,pitch,5
120 NEXT pitch
130 SOUND 0,-15.6.60
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What would happen i f  they were
different?

Try changing the duration parameter
in line 40 to 20 or 10 or 60 and see what
happens.

Can you explain the odd effects?
give you a clue if you just stand in the
queue!

If you make the pitch parameter 7
instead of 3 in the last three programs
you'll see that channel I  has the same
effect. Only this time it's a rising stream
of white noises that are produced.

Finally, let's have some sound effects.
Run Programs IX and X and you'll see
what you can do with 3 and 7 as the
pitch parameters.

The first uses periodic noises to
produce a motorbike or moped sound:

STEP -I

noise to
t!

STEP 4

STEP -4

Anyway, that's all for now. If you've
liked these sound effects, just wait until
we deal with the ENVELOPE com-
mand.

As i t  is, I've got to go and tell the
Editor that we're not under rocket
attack and that it's safe to crawl out
from under the desk.

Sound affects him, tool
Nigel Peters
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Available at your local co
(DF.11,LERF 77.t""nlIr•,',17 "", t 76

TWO EXCITING NEW PROGRAMMES FOR THE BBC MODEL B MICROCOMPUTER•

The superb Graphics programme for the BBC Model B
That tuns your screen into an architects board or an artist's canvas,

1219 DUDLEY ROAD,
GRANTHAM,
LINCS
0476 76994

1009 BOUGHTON
CHESTER
CHESHIRE
0244 310099

Shuttle Pilot is the most authentic Space
Shuttle simulator available. Thci screen

display is a' faitMul copy of the
mstrumen tation in Columbia,

Discovery, Challenger
and Atlantis. As you

sit at the controls you
have the same view
through the-head up

• d i s p l a y  (M ID )  as
Schmitt, Evans, Stafford,
and other Shuttle Pilots.

You have to complete yo
• space mission in the face of

enemy satalites and land safely.
As Rrmstrong took a step for

mankind, when he walked on the moon
SI:Untie Pilot steps out as the flight simulator for space ttayel.

the coup )r

To Oakleal Computers Ltd, Mail Order Dept.. Bell's Yard, Dysart,./td,
Grantham, Linos NO.31. TEls

▪  Please send me
Software at 19.95 each including VAT and
▪  Please send me
Software at £ 9 5  each including VAT and

I enclose cheque for
Please Debit my Access/Barclaycard No

Name:
Address,

(quantity) 'Shuttle Pilo
Carriage e i

(quantity) Paint Box'
Carriage

Post code:

if.az r ime Tel No



WHAT WOULD YOU DO
WITH ALL THIS?

HERE'S A CHANCE TO FIND OUT

24 hour despatch

SIMON W. HESSEL

Ever thought you could run the country better?
Here is your chance as Prime Minister (of the party
of your choice), you have to guide the country
through its social and economic ills for five years,
then put yourself up for re-election.

C6,95*

Have you ever wondered what you would ck) if you
came into some money? Would you be able to
invest it and watch it grow, or maybe start a small
business and become a millionaire? With
Inheritance you have the chance to find Out

C5.95*

All three in special presentation pack C17.95
Available at good computer shops or direct from: Simon W. Hesse! Software

'30p p&p on single games. •

A game foci or 2 players Your aim is to obtain
souveniers from six different countries and relit,
London intact in the shortest possible time
Keep your head and try to avoid hijacks. bankru.
airlines, bad weather, thieves, car breakdowns,
strikes and other problems inherent in World De

C51

UNLIMITED GUARANTEE

BBC
32K

GREAT BRITAIN LIMITED
INHERITANCE
WORLD TRAVEL GAME

FINANCIAL GAMES

MON]
HESSELmssARE

SIMON W. HESSEL SOFTWARE.
15 LYTHAM COURT.
CARENVELL CRESCENT. SUNNINGHILL
BERKSIAIRE. ENGLAND.

BB(
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Here's  your invitation to

BIRTHDAY is The Micro User's way
of celebrating its first year of existence.
All you have to  do is to light the
birthday candle at the bottom of  the
screen by guiding a flame from the top
of the screen to the candie's wick.

To do this you steer a course between
the walls, using standard movement
keys.

You'll need the walls as windbreaks
to shelter from the gusts of wind that
threaten the flame. If they reach it. out it
goes!

Watch out for those gusts. They keep
on coming even i f  you don't move.

Worse still, some of these winds are
fairly changeable. Every now and then a
gust blows diagonally, cutting corners
to catch the flame.

Even more  devi l ish, they  can
combine, disguising two or more gusts
as one.

Initially you are opposed by two
gusts. But each time you're successful,
you have an extra gust to face.

If you are blown out you get another
go at the same level. After all, this is a
birthday celebration!

If you're good enough you can keep

W e r e  all having a  party t o  mark the
first year o f  The Micro User. Trouble
can find a  match to light the  candle 0
Our Birthday program asks you t o  le

A N  r • i l k  alit% 4 d / A  " IA 46, dap,

440tgeli*f)4(flibiiiheA))44414AeittiA40)

going until you reach 20 gusts. So far
we've only managed to survive 12!

This is how it works:
The program has to keep track of a

lot of things -  the positions of the walls
(there are up to 80), the positions of the
gusts (up to 20) and. o f  course, the
position of the flame.

Constant checks have to be made to
see, for example. that the gusts don't
-blow down" walls.

Rather than record the x  and y
coordinates of each object, then check
both against those of other objects. We've
opted for recording positions with the
formula:

position =  x coordinate
+ 40 • y coordinate

Since i n  Mode 1  there are 40
characters to  a  row this gives each
character cell on the screen a unique
number, which can be quickly com-
pared with others.

If we need the x and y coordinates we
can find them with:

x coordinate =  position MOD 40
y coordinate =  position DIV 40

The procedure and variables descrip-
Turn to Page 159

•

successful
is, n o  one

n the  cake.
nd a  hand.
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Fleas!
Bed Bugs!
And all you
wanted was
a quiet night
The pests are after y a n d  you'll have to
move fast to stop th w o t  them with a jam
sandwich or crunch them with your false teeth.
If you're desperate you can always phone for
help. But whatever you do, do it quickly. You
need cunning tactics and nimble fingers!
Bed Bugs guarantees hours of hilarity for the
whole family.

°OPTIMA SOFTWARE

ORDER FORM

You'll be I rmo to get your
hands on the funniest programof MPH

Obtainable from your Acorn dealer
or send in the coupon below

Please send me BED BUGS:

o  BBC ' 8 '  cassette —E 5 . 9 5
o  Electron cassette — E5.95
O 40-t rack disc — C8,95
O 80- t rack disc — (8 .55
Add 50p p&p (poet free 2 or morel

Name

Address

0  I enclose cheque made payable to Optima Software Ltd,
No
Signed
Expiry date

Optima Software Ltd., 36 St. Petersgate, Stockport Ski MI—

D I wish to pay by
o Access 3 Visa

1M1 = 1 ,
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Counter Attack
as demonstrated at the BBC Micro User Show, December

1983.
A game o f  strategy incorporating unique rotational
movement. Simple in concept, stimulating in practice. A
game to be equally enjoyed by infants and serious game
players alike. Many similar games already exist, however, this
game differs from the norm in one distinct area — rotational
movement. Includes customisation routine that allows you to
tailor the game to your own requirements.

£6.50 for the 32k BBC/Electron

DODGY DEALER
"You'll be hard pressed to find a better business game for the
BBC Micro than this grand effort." (TV Choice, Nov. 1983,)
"Best of the lot is a new one called Dodgy Dealer; a cracking
Christmas present for the bored business exec." (Office of the

Future – Nov/Dec 1983.)

Now available from W.H. Smith and Lightning"
A captivating game emulating the real business word. As boss
of a small manufacturing company, you are required to make
executive decisions to enable your company to survive and
even prosper in the face of strong competition. The game is
dynamic: the more your skills improve, the greater the
competition becomes.

£6.50 for the BBC B 1.2 ois

One of the biggest attributes that a computer has is the
capability to sort vast amounts of information.

But have you ever wondered how a computer carries out the
sorting process?

SORT ANIMATOR
is the first in the Computer Tutorial series by 01C, explaining
visually and in detail how a selected variety of sorts work.
Also includes routines that can be  used i n  your own
programs.

£6.50 for the 32k BBC

All products supplied on cassette and can be easily down-
loaded onto disc.

All prices include VAT and P&P.

Latest reviews of both Dodgy Dealer and Sort Animator can
be found on page 600121463 of the Micronet 800 database.

Products available from your local dealer or by mail order
direct from OIC at our FREEPOST address.

Barclaycard telephone orders welcome (0344) 773229.
Ask your local dealer for a demo of our products and details of
our cream label products or alternatively write to OIC direct

at:
OIC Ltd., Dept. OPD/TML14, FREEPOST, Camberley,

Surrey GE115 4BR
Dealers/distributors

contact Richard Edwards on (0344) 773229

Programmers/games designers
send your programs/ideas to us for free evaluation, or send for
details of our product development pack. Generous royalties

paid on all ideas/games published.

hlt "'Cm)
••-; ond wArtg

For
BBC
32K

•  SUPERB 3D GRAPHICS.
•  F!VE DIFFERENT LEVELS OF PLAY.
•  ALL MACHINE CODE GAME.
•  BATTLE THROUGH SPACE ATTACKS.
•  AVOID HURTLING ASTEROID BELTS.
•  SKIM OVER THE DEATH STAR SURFACE.
•  DESCEND INTO THE TRENCH.
•  BATTLE WITH ATTACKING ANDROIDS.
•  YOUR MISSION – DESTROY THE DEATH

STAR A N D  THEN ESCAPE'

PINBALL
The original arcade table
game. Superb graphics and
sound.
BBC or Electron: E5.95

ER•BERT
Fast and funny, i f s  Herberts
Cubic Domain! You must help
him avoid his unwanted
guests.
BBC or Electron: E7.95

41:10

40

REVERSI BBC or Electron:
£5.95

BYTE

Orders to:
MICROBYTE SOFTWARE (M2)
FREEPOST
NEWQUAY TR7 26R.
NO STAMP NEEDED IF POSTED IN U.K.
All prices include Post & Pecking,
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ALICE continues her  perambu-
lations through Adventureland,
pausing t o  view three offbeat
programs for the BBC Micro:

Pimania, Automata Ltd, DO.
Community, Won Software,

5.90.
Bridge t o  the  East, W o n

Software, £8.05.

THE types o f  puzzles and problems
within an Adventure are unlimited. This
month we've tried three games which
include some new twists in the usual
format such as clues in tunes, economic
problems and a mixture of puzzles and
keyboard dexterity. The last one was
reviewed by nimble fingers Nigel.

Let's start with Pimania:
Remember the Masquerade hare

which was bur ied somewhere i n
England? Al l  you had to do was solve
the puzzles in the book by Kit Williams
and then go to the right place at the right
time and dig it up.

Pimania is rather similar in that you
have to make the program reveal a date
and place where the promoters will meet
and give to you a golden sundial, worth
£6000, providing you can tell them how
you solved the puzzle.

That rule should stop any cheating
because you might be able to decode the
when and where but how to open the
"Ultimate Gate Of Pi" appears to be a
nasty factorial problem.

The puzzle has been out for over a
year but only recently on the BBC
Micro so I presume it is still unsolved.

The program has some animated
pictures and begins with the Greek letter
PI flying up into the air and the cryptic
query, " A key fits the lock?". Give it
the keyword and you meet the P I
man, who can be helpful, annoyed,
unhappy, hungry or bored.

The program is full of tunes which,
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Our monthly foray into Adventure games

PI man's world
hides big prize

after a while, will make you stuff the
loudspeaker with cotton wool, but some
of them are clues. For example one of
them is a hint about how you move
around in the PI man's world.

There appear to be, at the start, about
20 rooms to investigate with objects
placed randomly in four of them. Their
locations shift every time you start a
new game.

The map of the game is simple but
some rooms are only accessible ran-
domly and the PI man's appearances
are also slightly erratic.

The puzzle appears to be to locate a
number o f  objects like a blackboard,
calendar and telescope, and drop them
at a certain location in the correct order.

There a re  3.628,800 ways o f
dropping 10 objects but the PI man who
helps you find the objects also tends to
take them back, particularly when you
do the wrong thing, so he's still actually
helping you.

After a few hours I was still trying to
reason Out the correct order and getting
a bit tired of going over the same ground
again and again.

It seems that, like twisty mazes, the
only way to make progress is to SAVE
and then try, try, try again.

Of course the prize will keep many
people at the keyboard. I actually got a

sundial but couldn't remember how
did it and failed to drop it anywhere

It doesn ' t  mat te r  anyway
computer professionals (such as my
are banned from the competition.

This version has been translated
the BBC and seems to have a few slig
bugs. For example, you are told t
a telescope in the room but, when
try to  take it, you are told that i
program can't see a telescope.

The program can take quite sopi
ticated sentences like "Give the porkg
to the PI man", which implies that*
solution might require quite elaboot
commands.

It's an unusual Adventure whk
with the prize incentive, should keeptt
more mercenary among you occopi
for weeks.
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ALTHOUGH it is not a true Adventure
-  because the object is to survive rather
than solve puzzles -  Community, from
lxion, has a number o f  features that
should appeal to those whose sword
arm has become weary and now wish to
retire to a quiet life down on the farm.

It is derived from the Kingdom game
on the BBC Welcome tape which has
been popular in primary schools. But
this is far  more realistic and com-
plicated.

The Magnificent Seven might have
saved you from the old bandits in the
hills but now you have to contend with
bad weather, rats eating the grain and
plagues. Your animals will die and your
peasants are a particularly revolting lot.

At times you will have to visit the
bank manager for a loan and his middle
name must be Dracula. (Ah for the good
old days when a stake through the heart
was the answer and treasure just lay on
the ground.)

Teachers, particularly of economics,
should find this program very useful
because it will not only keep their pupils
occupied for hours but should also instil
quite a few useful lessons in economic
and business strategy.

A multitude of possibilities have to be
simultaneously considered and bal-
anced.

You can rear four types of animals
and grow four types of grain.

Each type of grain is susceptible to
different weather conditions which are
predicted by a magician, who is right
about half the time.

Having raised and grown some food
you must feed your livestock and your
peasants and then get the surplus to
market.

It's a good idea to feed the rabble
because you will need some of them for
protection on the way to market as a
number of nasty things can happen on
this perilous trip.

This game has a number of  useful
ideas for the Adventure writer. But it is a
good program i n  i t s  own  r igh t ,
particularly i f  played b y  a  group
because then an element of competition
can be easily introduced.

Like many other games in this genre
you will probably last longer by making
conservative decisions. But it's a  lot
more fun to take gambles.

-

BRIDGE to the East is different again.
It consists of five different screens of
interactive games like Rocket Raid and
Killer Gorilla, with a  different back-
ground display for each screen.

Separating each screen is a  r;ddle
which has to be answered before you
can try the next screen.

On each screen you, in the form of a
wizard holding a staff, must protect a
specified place -  or, in one case, persons
-  and collect numerous items.

These feats are achieved by moving
the wizard shape around the screen with
the Z (left), X  (right), /  (down) and
(up) keys.

Before each screen you are asked i f
you want to practice or take the test,
which means you are allowed t o
practice any screen for as long as you
like.

This is helpful because if you fail the
test you cannot go back -  you have to
go on to the next screen after answering
the riddle.

This is the point where you are told
what you must accomplish on the next
screen and also the point where you can
save the game.

As each screen and riddle is loaded
into the BBC separately it is a good idea
to save the game as often as possible as
it can take a  considerable time to
progress back to, say. the fifth screen
from the start of the game if you happen
to fail one of the intervening tests.

Another unusual feature of this game
is that, whenever you win or lose, each

Bridge
over
troubled
territory

screen has its own piece of poetry which
is displayed. Like:

They go, leaving a trail,
Of broken faith
They come, bringing venom
From rotten lakes,
Carved from lead mountains,
With a man's femur,

This does not have any relevance to
the game but makes a change from the
usual one line saying, "You have been
killed-, or words to that effect.

The idea behind the game is that once
upon a time there were some crystals of
power which were destroyed by evil
fiends. It is your job to collect the two
pieces of the crystal star and score more
than 20,000 points, so that a seance can
be held and the crystals can be rebuilt.

The two pieces of the crystal star are
in the huts on screens I and 2, and to get
them you have to win those two screens.

So to the screen displays, starting
with screen I  which is a display of  a

-
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From Page 77
valley, with a background of mountains
and trees. I t  contains a red hut which
you must protect from all the shapes,
which range from birds to rocks, that try
to attack it.

On this screen you have to score
more than 2.000 points by destroying
the attacking shapes and collecting ten
crystals which shoot across the screen
from right to left, which can prove fairly
difficult.

The first riddle gives you a  long,
rambling monologue followed by a
description of a door which is opaque
and glowing.

You are also told that no amount of
force will cause it to open but, being a
wizard, you may effect the door in any
other way you choose.

This is a bit like an Adventure type
problem but  with less clues, as the
answer to  the problem is to type in
'FREEZE DOOR'.

I think you have to work out this
answer because the door is glowing so it
must be hot, but i f  you say 'TOUCH
DOOR" you are not given any clues like,
'You just burnt your hand'. All you get
is, 'THAT HAD NO EFFECT'.

This example sums u p  a l l  t he
following riddles and is the only major
criticism that I  have of the games.

Also the riddles are not random. So
every time you take the tests you will
have to  answer the same old riddle,
which could prove rather tedious.

To find some of the answers I had to
resort to listing the program as the clues
get even vaguer.

Screen 2 has a background similar in
layout to screen I .  but this time your
wizard has to protect a pinnacle of rock
from a different assortment of shapes.
He also has to collect five crystals which
shoot across from left to right.

Although similar sounding to screen
1 this screen is a lot more difficult.

After progressing through the second
riddle you arrive at screen 3, which has
a totally different appearance.

Your viewpoint is from the inside of a
cave looking out through the entrance to
the sea where a red sun is setting.

Across the inside o f  the cave is a
bridge over which two figures are trying
to cross. Your wizard's job is to escort
them safely. You may also collect flying
crystals i f  you have time.

,

After the third riddle comes the sea
Ihermit 's hut, which you have to protect.

On this screen the top half of the display

I L i s  a mountain range running down to the

bottom half of the display which is a
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Five into one
goes down fine

beach with the sea coming onto it.
You have to collect 26 eggs which are

dropped by attacking seagulls. But you
have to be quick as the eggs will hatch in
no time at all and attack the hut.

On this screen the sounds generated
are excellent as you have the sound of
the sea washing in on the beach as well
as the usual sounds whenever you
destroy anything.

And so past yet another riddle onto
screen 5 ,  which is  a  display o f  a
mountain canyon spanned by a bridge,
in the middle of which is a large cross.

Here you have to protect the cross
from an array of objects. You also have
to f ight the  black prince, who is
represented by another figure the size of
your wizard which i s  constantly
attacking you.

Your source of magical power is the

cross, so when an attacking object hits
the cross the prince gains in strength.

You gain strength by destroying the
objects but the prince can do this as
well.

You may attack the prince by striking
him with your staff above the height of
his sword but, of course, he can do the
reverse to you and usually does so with
more success.

All the time you are battling, your
score and the prince's are displayed on
the bottom of the screen.

This is the only screen which displays
your scores while you are fighting,
which is another minor criticism.

I found i t  exceedingly difficult,
requiring the highest degree of manual
dexterity of  any of the many games I
have mastered.

After plucking up courage and a little
bit of skill you can take test 5. You then
proceed onto the last riddle, which is the Figure I

conclusive part of the game.
When you have answered this riddle

you go into the seance to restore the
crystals back to power.

Whether the seance i s  successful
depends on your score and if you won
on screen 1 and 2.

If the seance is a success then the
crystals are returned to their original
power and the forces of evil are left to
roam the earth until you attempt the
game again.

All of the five screens are laid Out in a
visually pleasing manner. This, coupled
with the high standard of detail in all the
moving figures, provides each screen
with a different, top quality graphical
layout.

The movement of all the figures is to a
high standard, being smooth and judder
free even when numerous moving
objects occupy the screen at once.

The response of your own figure is
smooth and responsive to the keyboard
controls.

The varied sounds generated are also
pleasing, as they don't drag on and on.

The riddles, however, prove to be
tedious. Once you  have read or
answered the puzzle, you don't want to
keep seeing and answering the same
riddles on every game.

A score display whi le you are
engaged in a  game would have been
helpful. It proved rather frustrating not
knowing how many points you still
required to progress further.

In conclusion I  found Bridge to the
East fairly compulsive and quite a
challenge, and well worth the money, as
this novel idea is like getting five games
in one.

The answers to  the riddles are in
Figure I ,  which we've considerately
printed upside down!

Alice and Nigel

Riddle
101' I t '  <
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In to  f o rma t i on ,  T h e  f i r s t  s q u a d r o n  appears harmless ,  b u t  l a t e r  waves  w i l l  avenge
the deaths of t h e i r  comrades w i t h  increas ing  feroc i ty.  To  combat the  swooping bomb
dropp ing  meanies, you m a y  t r y  to l i n k  up  a. pa i r  of laser-bases and doub le  y o u r  f i r e
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cassette •  F u l l  i n s t r u c t i o n s  •  Fo r  BBC model  B  o r  A + 32K •
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wanted to know

about using discs
on the BBC Micro



J I M  N O T M A N  answers
your basic questions

RECENTLY there has been a great
increase in interest in discs and disc
drives for the BBC Micro. Many owners
feel that once they have mastered the
cassette filing system they need to move
on to something better.
Why use discs?
•  The most impressive feature of using
any disc system is its speed. A program
which could take many minutes to load
from tape takes only a few seconds from
disc.

Even i f  it is the last program that
was put onto the disc it is found very
quickly. Contrast that with a tape with
several programs on it. It  may take a
considerable time to  just find the
program.
•  Disc systems allow the more flexible
use of files, like relative (random or
direct) access files.

Tape files need to read from the start.
Disc files can be read from or written to
any position you like. Just as with a long
playing record, you don't need to start
from the beginning, but from the track
you require.
•  Disc systems load and save with far
fewer errors than on the cassette system.
•  Converting to discs may increase
your use o f  the micro. It's rather
offputting waiting 10 minutes to load
some software from tape when you have
only half an hour to spare.
Are there disadvantages?
•  Cost is the main one. About £300 for
the simplest system, though by keeping
your eyes open (looking through The
Micro User!) you may pay considerably
less.
•  The disc system reserves I l k  of
memory f o r  i ts  own use. I n  a
cassette-only system, the memory from
3584 (84E00) is available for program
use. In the Acorn disc system only the
memory from 6400 (841900) is free.
•  Discs need to be looked after more
carefully than cassettes as they are more
vulnerable to damage. A fingerprint or a
piece of cigarette ash could be all it takes
to ruin a disc.
•  Many software companies have been
slow to issue their programs on disc.
The excuse has been that there are not

All the fact
you need
to get you
started
enough disc users to make it viable.

This is no longer true, as a large
number of  BBC Micro owners are
converting to disc.
What do I  need to get started?

•  Disc interface.
•  Disc Filing System (DE'S). This may

come with the interface.
•  Floppy disc drives.
•  Connecting leads.
•  Utilities disc.
•  Blank discs.
Why do you need an intetface?
•  The interface can be thought of as an
electronic translator which allows
communication between the BBC
Micro and disc drives. While most of the
components cost only a few pence each,
the floppy disc controller chip costs
more than £40.

The Acorn interface includes the
DFS, which is plugged into one of the
sideways ROM sockets. I t  does not,
however, come with a  manual. The
"official" BBC manual is only issued
with BBC disc drives.

The standard interface is single
density. This refers to how closely the
information is packed on the disc.

At least two firms are working on a
double density system (requiring a
different floppy disc controller) which
can put twice as much information onto
a disc.

These systems need to have their own

special DFS to instruct the different
controller. (This is not the samc
having 40 or 80 track drives.)

Why do you need a filing system?

commands?

•  All the commands that you lear
for the cassette filing system will w
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disc
as

•  Whenever the BBC Micro is
switched off any programs or data that
were in RAM are lost. I f  you want to
keep any of this information it must be
recorded in some way. File systems
allow you to do this.

Since each method o f  saving the
information is different, each must have
its own filing system.

The D F S  interprets any Nine
commands you give and carries their
out without you having to know how it
does it.

The operating system of the BBC
Micro is arranged so that commands
are not changed with filing system
changes. Any command associated with
filing is directed to the correct filing
system.

Changing the file system is very easy:
O For the DFS type in *DISC (or

*DISK).
O For the tape system *TAPE for

1200 baud), *TAPE3 ( fo r  300
baud).

O For the Econet system *NET.
Will I  have to learn a  lot o f  new

ned
ork
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equally well with the DES.
In addition there are extra commands

just for the INS.
*HELP (Return) gives a list of  the

paged ROMs that are in  the BBC
Micro.

*HELP DFS (Return) lists the extra
DFS commands, as illustrated in Figure
I.

DFS 0.90
ACCESS (aisp) IL)
BACKUP <src dry) (dest dry)
COMPACT ((dry))
COPY (src dry) (dest dry> (afsp)
DELETE cfslo)
DESTROY <OW
DIR f(d101
DRIVE ((dry))
ENABLE
INFO (afsp)
LIB f(dir) l
RENAME (old fsp) (nee fsp>
TITLE (title)
WIPE (asp)

Figure I
Most o f  the commands manipulate

program or data files that already exist.
Many are self  explanatory l ike

*RENAME for changing a files name,
*COPY and  *DELETE.  * T I T L E
allows the disc itself to be given a name.

*DESTROY seems somewhat over
dramatic, but is able to delete a number
of files at the same time.

*INFO gives information about the
file like its load address and where the
file is physically located on the disc.

As well as the main DES commands
there are a number of disc utilities. The
commands a re  given b y  • H E L P
UTILS, illustrated in Figure

DFS 0.90
BUILD <fsp)
DISC
DUMP (fsp)
LIST (fsp)
TYPE (fsp)

Figure I I

DUMP gives the hexadecimal value
and Ascii equivalent of each byte of a
named file. This can be helpful i f  you
like to see what is being put onto the
disc.

Discs can be made far easier to use
than tape. The DFS will look for a file
called !BOOT when the Shift key is held
down together with the Break key.

This allows programs to be loaded

and run — that is, if you've given the disc
the correct instructions!
Are there other DFSs?
•  There are a number of alternatives to
the official Acorn 0.90 DFS. Watford
Electronics and Amcom both produce
their own.

One of the main problems with these
others is software compatibility. This is
especially true o f  software packages
which employ software protection.

The main advice here is to ask the
dealer whether the programs you buy
are compatible with the DFS you have.
Why bother with alternative DFSs?
•  They usually have a  number o f
features in them which are lacking in the
Acorn version, some of which are very
useful.

For example, with the Acorn system
only 31 different files can be held on one
side of  a disc. Several different DFSs
increase this limit to about 60.

Can I  copy my programs from tape to
disc?

•  With Basic programs this is very
easy. Select the tape system wi th
*TAPE, LOAD the Basic program,
select the disc system with *DISC then
SAVE the Basic program.

If this program is now too long
because of the memory space the DFS
has reserved f o r  itself, move the
program down in memory using the
following:

1 *KEY 0 *TAPE:M MX:PAGE-WO
t FOR ilmPAGE TO TOP STEP 4
OILX-RXWIA
: NEXT
t Pi:16E4E00:M OLD:M

Machine code programs are a little
more awkward. They must be put into
exactly the same memory locations they
would have occupied in the cassette
system i f  they are to work correctly.

First switch to the tape system with
*TAPE. Now type in *OPT1.2.

Looking at the program with *CAT
will give you the load address of the
program, the execution address (where
a machine code program is run from)
and the length of the program.

Once these details are known the
program may be loaded into memory
above the area the DFS reserves, then
moved to the memory locations it would
have occupied with the tape system.

All that remains is to  CALL the
execution address.

Further details on transferring cas-
sette programs to disc are given in the
August issue of Micro User.

Not a l l  programs can be copied
easily, because many companies are
now using some form o f  software
protection.
I've heard of  hard discs and floppy
discs. What's the difference?
•  Nearly all discs used with the BBC
are floppy discs, so called because they
are thin flexible discs of plastic coated
with a magnetic recording emulsion.

Hard discs are much more sophis-
ticated. A unit consists of a number of
magnetic coated metal discs, mounted
in a sealed unit and turned at high speed.

The reading and recording heads
"float- a very small distance above the
disc. Even very small particles of dust.
human hairs or  tobacco smoke may
damage the discs if they come between
the heads and the disc surface. Hence
the sealed unit.

They a re  more expensive than
floppies bu t  can hold much more
information, several megabytes rather
than the hundreds o f  kilobytes the
floppies have to offer.

A number of companies are working
on hard discs for the BBC. though in
several cases the software seems rudi-
mentary. Hopefully this should be re-
solved shortly.
What sorts offloppy disc drives can you
get?
•  I t  is possible to use the BBC Micro
with gin floppy discs, a size associated
more with larger or older computers.

More recently 3 in micro floppies
have started to appear, though there is
more than one type of these. They are
very compact and should prove
popular, but at the moment there is little
software written on them.

The commonest drives use the 5-fin
mini floppy disc. Whatever the size of
drive, the information is written on it in
circular tracks.

There are two main groups of disc
drives, those having 40 tracks and those
with 80.

The 80 track machines are more
110
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Product Pr ice to Q t y .
members

Total

200K DISK DRIVE LI X.175.00
£299.00400K DISK DRIVES
£375.00EPSON FX Bo 0
£432.00800K DISK DRIVES 0
£480.00800K SWITCHAB LE 0
A389 00 AJ U K I  PRINTER 0

199.00 ASANYOrBMC-AMBER 0
199.00 ASANYO'BMC• GREEN

1299.00EP$ON RX BO Fr
ALB 00 1SS 40 DISKETTES 0
£20.00DS 40 DISKETTES 0
£26.00SS 80 DISK ErrEs E
£29.00DS 80 DISKETTES C
A10 00BBC STAND 0

A4 95DUST COVERS 0
IS 00DISK STORAGE ( 35 ) LI

£20.00DISK STORAGE (180) El

200K

3 7 5

Sanyo/BMC
Monitors

40 Track
Single & DoubleDisk Drive

62 file names
including cable and power lead.
Send £175 to include VAT, p&p,
inc. formatting disk & manual.
BOOK & BOOK switchable wi th
power supply available — ask for details.

12" amber or green screens.
Send £99 to include VAT, p&p.

It
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Epson Fx 80
Printer

Including lead for BBC.
Send £378

to include VAT, p&p.

Sa 1 5 2

800K
Disk Drives

3 BOOK & BOOK Sw-itchable124 file names
/ including cable & power lead.
Send £432 to include VAT, p&p.

Send £460 for BOOK Switchable.

Diskettes
Memorex, in packs of 10
SS 40tk £ 1 6 . 0 0
DS 40tk £ 2 0 0 0
SS 80tk £ 2 6 . 0 0
DS 80tk £ 2 9 . 0 0

Including VAT, p&p.

n m u g !  MEMBERSHIP APPLICATION FEE E £ 1 0 . 0 0lead TOTAL SUM ENCLOSED (Cbeque or credit, card no. ) A

J O I N  THE BBC
DISCOUNT CLUB
POR THE KEENEST PRICES ON
BBC COMPATIBLE PRODUCTS

4 0 0 K  8 0  TrackSingle & DoubleDisk Drives

124 file names
including all necessary leads.
Send £299 to include VAT, p&p,
inc. formatting disk & manual.

la 3 3 8

Epson
Rix 80 FT
Printer
Including lead for BBC.
Send £299 to include VAT, p&p.

I.

Disk storage boxes
£15.00 ( takes 35)
Disk storage boxes
£20.00 ( takes 80)
Prices include VAT, p&p.

•

To:  The BBC DC, 46 Princes Avenue, Finchley, London N3

I  enclose my order for the above products at discount
as a member of the BBC DC. I understand I w i l l  receive
mai l ings of new products and special offers as they
become available.
Name
Address

Signed
I  would like you to return
my  money t i the goods
ordered are not despatched
w i t h i n  two weeks of receipt
o f  order.
ALL PRODUCTS ARE BRAND NEW.
BOXED AND OFFERED WITH FITLI.
MANUFACTURERS WARRANTY
ALL QUERIES WILL BE ANSWERED
BY MAIL.

Send
for a full hat

oral) akar
&Ives!

Juk i
Daisywheel
Printer

18 CPS including cable.
Send £389 to include VAT, p&p.

£260

Accessories
BBC Stands £ 1 0 . 0 0

£4.95Dust covers
( for BBC,
Drives and
Printers)

•  • . 1 1 1 M



From Page 83
expensive because their tracks are much
narrower and therefore must be made
more accurately. A 40 track disc can
store 100k of information on one side,
an 80 track ri;sc 200k.

Some drives use only one side of the
disc and are known as single sided.
Others which use both sides are called
double sided.

Then you may have a single drive or
two drives in the same box. These are
known as dual drives.

There is also a choice of having either
a power supply from the BBC itself or
having a separate supply in the drive
unit. A s  there are a  number o f
combinations the choice becomes
bewildering.

Which disc drive should I get?
•  For small business use you really
need to use an 80 track system with dual

drives, preferably double sided.
For home use the main consideration

will probably be cost. 40 track drives are
perfectly adequate. Even the least
expensive, a single sided. single 40 track
drive is better than not having discs atall.

If you can afford dual drives you'll
find them more useful, especially when
using data files from different discs and
file copying.

I prefer drives which have their own
separate power supply as this leaves the
power point on the BBC for other uses.

Do I  need a utility disc?

•  This will depend on which DFS you
buy. To be able to use a new, blank disc
it must be formatted.

This involves putting a number o f
magnetic marks on the disc so that the
floppy disc controller knows where it
can place or read data.

Some of the alternative DESs have a

When you have spent hours punching in a
program you want  to  be  sure that i t  really
is saved correctly on disc. MARK SMIDDY
shows you h o w  with his verify routine

THE object of this verify routine is to
check that the contents of a program file
on disc ( o r  tape) are  exactly the
same as the contents of memory. Or to
put it another way, to check that the five
hours of work you have just SAVEd will
actually be what you typed in when you
reload it.

The program, which is assembled at
&1800, is suitable for use with model A
or B  with Acorn DFS o r  standard
cassette, and is  compatible with a l l
operating systems.

After running the program you can
call the verify routine by using CALL
& 1800. O f  course, the program you
wish to verify should be in memory!

Instructions showing how to save the
assembled code are displayed when the
program is run. It will remain resident
during most filing operations, but it is
wise t o  reload the assembled code
whenever it is required.

Here's a full program description. In
the following text A refers to the 6502
accumulator, X refers to the 6502 index
register X. and Y refers to the 6502 index
register Y.

The program can be split into five

format command included in the DFS
ROM — unlike the Acorn system where
the format program is on a utility disc.

The other useful utility needed is
VERIFY. This looks through the disc
checking that it can be correctly read.

Apart from the basic utility disc, you
may want some other utilities.

One that is particularly useful is a
package which transfers tape programs
onto a disc. Even many programs which
are software protected can be trans-
ferred, though not all.

Verify what
you SAVE,
then you won't
be sorry
main sections:

1. GET the filename.
2. Open a read only file.
3. Cheek the file byte by byte.
4. Close the file.
5. Output any messages.

I. This section uses the rarely used
call °SWORD with A = 0  to input a

string of  Ascii characters of  specified
range up to a specified string length. The
string input will be used as the filename.

The maximum string length is set to 7
in line 130, and should be changed to 10
if the utility is to be used with cassette.

2. This uses the OS call OSFIND
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From Page
with A=&40 to open a file for read only.
The file handle (the number assigned to
it) will be returned in A and not in Y as is
stated in the User Guide.

OSFIND returns with the zero flag
set i f  no file could be opened.

3. This uses OSBGET to take each
byte sequentially from the file and check
to see if it is the same as the next byte in
memory.

4. OSFIND is used again to close the

10 MODE 7
20 osword4FFF1

iosfind=4FFCE
iostigetWFD7

30 FOR KtOTO 2STEP 2
40 PLIPAGE -256
50 COPTN%
60 .START
70 LDX SIO
80 JSR message
90 LDA 11(msg1 MOD 256

100 STA block
110 LOA Eng) DIV 256
120 STA bloc101
130 LDA 07
140 STA block+2
150 LDA 133
160 STA block+3
170 LDA 1126
180 STA block+4
190 LDI Ublockl MOD 256
200 LDY S(blockl DIV 256
210 LDA SO
220 JSR °sword
230 BCS out
240 LOA SO
250 STA 1170
260 IDA 1118 \ 4A6E e.g.(&1900)
270 STA 1171
280 LDA 640
290 LDX Cesg) MOD 256
300 LOY Essig) DIV 256
310 JSR osfind
320 BE O errorl \  No file error
330 STA &72
340 •loop
350 LDY 1g72
360 JSR otbget
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file whose file handle is held in Y.
5. This outputs any messages using

OSWRCH, starting at a point in the text
pointed to by the X register.
Lines:
10-60
70-80

Initialise variables.
Output 'Input Filename' mes-
sage.

90-180 Se t  up OSWORD parameter
block.

190-220 Set up  X  and Y  and call
()SWORD with A=0.

230 J u m p  o u t  i f  ESCAPE is
pressed.

240-310 Initialise M X  variables, and
call OSFIND with A=&40 to

This listing was produced using a special
formatter which breaks one program line
over several lines o f  listing. When
entering a line don't press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

370 RCS error End of f i le
380 LDY SO
390 CRP (100),Y
400 8NE error2 \  Bad Byte error
410 LDA 100
420 CLC
430 ADC $I
440 STA PO
450 LDA Ill
460 ADC 10
470 STA 1171
480 JNP loop
4/0 .error
500 LOX 125
510 JSR message
520 JMP close
530 .errorl
540 LDX 128
550 JSR message
560 RTS
570 .error2
580 LDX S41
590 JSR message
600 •close
610 LDA $O
620 LDY 1172
630 JSR osfind
640 RTS
650 .sessage

open a file for read only.
320 T e s t  to  see i f  any file was

opened.
330 S a v e  file handle.
340-360 Get next byte from the file.
370 T e s t  for End Of File marker.
380-480 Compare with next byte in

RAM and increment pointers.
490-520 Output End Of File error.
530-560 Output file not found message.
570-590 Output Verify error.
600-640 Close the file.
650-710 Output messages.
720-760 Make a BEEP.
770-820 Reserve some space for the

OS WORD control block.

660 LDA 110
670 CMP 013
680 BED out
690 JSR IFFEE
700 INX
710 JNP message
720 .out
730 JSR ISFE7
740 LDA S7
750 JSR 1[FFEE
760 NTS
770 .block
780 MOP
790 MOP
800 MOP
810 NOP
820 NOP
830 .msg
840 I
850 NEXT
860 $PX2"
670 SIPPIOis'Input Filmset'
880 CI:1425)00K'
890 $(1q+28):"No such fi le'
900 CP1+41loYerify error ?"
910 PRINT TAB(12.0)1VERIFY UTILITY'
920 PRINT TAB(8,211(c) 1784 The Micro

User'
930 PRINT TAB(12,4)eby Mark Smiddy'
940 PRINT "Call with'.'CALL PA6E-256

.."ORI"CALL UrPAGE -256
910 PRINT "SAVE M/C COPY WITH"

'eSAVE "VERN/C" ";'PASE -256;
"isP2+57

This listing is included in this
month's cassette tape offer. See
order form on Page 169.
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Complete
Disk System
for the BBC
Model B
•  Package assumes you

own a BBC Model B with
switched-mode power
supply plus 1.2 operating
System

Offer includes:
•  D isk  Interface (call at

factory for free fitting)
N 100k TEAC 55 Series
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SO you'%e finally got up the nerve and
spent .C300 on a DFS and disc drive.
Now you've got them, how do you use
them?

Well let's have the DFS come to _your
rescue. Type in  *HELP DFS, press
Return, and you'll see Table I come up
on the monitor.

These are the DFS commands that
I'll be concentrating on in this article.

I'll be ignoring normal OS commands
such as *SPOOL and *SAVE and refer
you to the User Guide for explanations
of them.

To return to the DFS commands,
you'll notice that each of the capitalised
keywords like DELETE and RENAME
has one or more arguments following it.

An "argument" in this context is just
an additional piece o f  information
needed by the command, and not what
happened when you explained to your
dear ones how much it all cost.

They're fairly self explanatory and I'll
deal with each as they come up.

For the present let's just take a disc
that we've formatted (with the aid of the
formatter that came with the DFS) and
see how it is configured.

Put a  disc (any disc at all) into
DRIVE O. I f  you've got double drives
this is usually the left hand one. If you've
only got one drive then DRIVE 0 is the
one you've got.

Now enter *CAT 0 and something
like Figure I will appear on the display.
say "something like" because there is no

DFS 0.90
ACCESS (afsp) (L)
BACKUP (arc dry) (diet dry)
COMPACT ((dry))
COPY (orc dry) (diet dry) (afsp)
DELETE (fie)
DESTROY (afsp)
DIR ((dir))
DRIVE ((dry))
ENABLE
INFO <afsp)
LIB ((dir))
RENAME (old fsp) (ne* use)
TITLE (title)
WIPE (afsp)

Table I

NIGEL PETERS advises .  .

How to use
the DFS
commands

guarantee that it will be identical.
However if it's a blank disc that's just

been formatted it won't be too different.
if at all.

What we now have is the catalogue of

(10)
Drive 0
Directory 103

Option 0 (off)
Library i0.$

Figure I

the disc which tells us how the disc is
configured and what is on it.

The top left item is the name of the
disc. At the moment it hasn't got one but
we'll remedy that later.

"Drive- is straightforward. It 's the
number of the drive that the disc is in.
"Option- and "Library" we'll leave until
later. and for the present we'll concern
ourselves with "Directory".

As you'll probably already know.
you LOAD and SAVE on disc in just
the same way you used to do on tape.

However, on disc you're confined to
only 31 files, These can have names of
up to seven letters, and it can be very
frustrating trying to think up meaningful
names for your programs.

You tend to end up with PROG 1,
PROG2, and so on.

The D F S  gives you  a  way o f
collecting similar programs in groups in
the form of directories.

A directory is merely a single letter
(or the dollar sign) placed before the
program name. In effect, this is an index
letter andi s  used to  group similar
programs under one prefix.

To see what I  mean, type in  a
program anything at all -  and save it
on your newly formatted disc. I f  you

call it FRED and then *CAT 0 you'll
see that the program appears on the
catalogue as in Figure II. And, even
though it isn't shown, it has a directory
symbol.

The reason that you don't see it is that
it is the default directory that's in
operation. This is  the directory that
prefixes all the program names with the
dollar sign.

If you look at the catalogue heading
you'll see that i t  tells you that the $
directory is in operation.

Saving a  program wh i le  that
directory is in operation automatically
gives it $ as an index.

However it doesn't bother showing it
in front o f  the filenames when you
*CAT. After all, the heading tells you
that you're in the directory there's
no need to repeat the information in
front of every file.

I f  you wanted y o u  could t ry

(II)
Drive 0
Directory 103

FRED

Option 0 (off)
Library :OA

Figure I I
LOADing SI-RED. The DFS knows
exactly what you mean and will do it,
even though you only saved FRED.
Similarly you could save another
program &DICK and when you *CAT
0 it will just be shown as DICK.

Now you're not stuck with that
directory -  you can save programs
under any o f  the 27 available, You
could, i f  you wanted, save another
program A.DICK.

The micro won't mind that the name



is the same as the previous program you
saved as the two programs are in
different directories.

Try it and see. Notice how when you
*CAT 0 you get the A directory shown
with the later DICK. The DFS always
shows the directory of a file if it isn't the
default directory.

Well cover how to change the default
directory later, but for the time being
let's stick with S. This is the one the DFS
uses when you switch on. or after a
Break.

Another default that you may have
noticed i f  you have two drives is that
when the micro is switched on or after
Break is pressed it always goes to drive
O. This is the default drive.

Ifyou want to work with drive 1 as
the DFS's f i rst  choice then enter
*DRIVE I. To go back to drive 0 enter
*DRIVE 0 or, more drastically, pressBreak.

Now that you know how to get to
drive I you probably want to know how
to catalogue it. As you might guess, you
just enter *CAT 1. If you're lazy like me
you can use abbreviations.

To catalogue the disc in drive 0 you
use *X) and for drive 1 you use *. I as
you might have guessed. Just typing in

will catalogue the disc that's in the
default drive.

So we've got our discs which we save
to and load from in the usual manner.
We can also see what files are on them
and know about directories.

The trouble is that they get full up
quite quickly as only 31 f i les are
allowed.

How do we get rid of what we don't
want?

Well, there are five ways of doing it,
three intentionally and two uninten-
tionally!

If vou just want to get rid of a track
you can use the *DELETE command
with the name of the track you want to
get rid of. In the case of  FRED you
would enter *DELETE FRED. This
will delete the file straight away.

You could also use *WIPE FRED to
get rid of FRED. This gives you a safety
margin in that it asks you whether you
really want to get rid of FRED. Pressing
anything other than Y results in FRED
not being wiped.

Another feature that WIPE has
which *DELETE doesn't is that i t
allows the use of "wild cards". These
allow you to substitutenor * for parts of
a file name.

If you then operate on that pseudo
filename the DFS will supply all the
filenames that fit the wild cards.

It's much easier to understand with
an example. Try saving a few programs
on disc with similar names such as
PROGI, PROGTWO, PROGOFF.

To get r id o f  them we could use
*DELETE or *WIPE three times but
using wild cards allows *WIPE PROG*
to do it. The DFS will then question us
for each filename, allowing us to select
which files are erased and which remain.

As we've mentioned, there are two
wild cards, a n d  *. The hash sign,*.
represents just one character of the file
name while the star, *., represents all the
letters to the end of the file name.

Let's use a wild card to get rid of all
the various PROGs. We enter *WIPE
PROG*. The DFS will now go through
all the PROGs on the disc and give us
the option of wiping them.

As you can see from this the wild
cards can save a lot of typing and time.
You can use wild cards with any of the
DES commands in Table I  that have
afsp after them.

They also come in useful where there
are several programs with the same
name on different directories. Save
some programs such as A.PROG,
F.PROG, K _PROG. You get the choice
of deleting them a l l  w i th  *WIPE
n.PROG.

In other words, we've used a wild
card to represent the directory letter. If
you want to take this to its limit then try
*WIPE**  and see what happens.

As if all this isn't enough there is yet
another way to get rid of unwanted files.
This is the use of *DESTROY.

You use *DESTROY when you want
to get rid of a group of files such as the
PR OGs we met before. What you do is
type in *ENABLE (which is a sort of
safety catch) and then enter *DES-
TROY PROG*. I f  you make a mistake
then you have t o  *ENABLE again
before the DES wi l l  allow you to*DESTROY.

Using *DESTROY with a wild card
will result in the DFS listing all the files
on the disc that fit the bill and asking
"Delete YIN". I f  you answer "Y" then
the lot will go.

This is in contrast to *WIPE with a
wild card which gives you the erase
option on each file.

With *DESTROY it's all too easy to
get rid of  a wanted file along with the
unwanted ones. For this reason I stick

to *WIPE.  I  st i l l  make mistakes,
though!

As mentioned previously there are
two other ways you can get rid of files
on a disc and it nearly always happens
when you don't want it to.

The first is to format the disc. This
will destroy all the files on it.

The second is to use the *BACKUP
command which produces a duplicate
of a disc. To do this you use *ENABLE
(the safety catch) and then *BACKUP
followed b y  the appropriate drive
numbers.

I f  you were copying the disc on drive
0 to the disc on drive I you would enter
*BACKUP 01. I f  you just have a single
disc drive you would use *BACKUP 00
and the DES will prompt you when to
put i n  the  source d isc  and  the
destination disc.

The trouble with *BACKUP is that if
you're careless and mix up the source
and destination discs you can end up
with a perfect copy of a blank disc.

Also this command can use part of
the micro's memory and cause you to
lose whatever was in it — usually a vital
Wordwise file in my case.

A milder form o f  *BACKUP is
*COPY, which is used to copy a file
from one disc to another. *BACKUP
copies everything from one disc to
another whereas *COPY only makes a
copy of one file.

It can however use the micro's
memory so, as with *BACKUP, beware
if you've got anything important in it.

*COPY is simple to use. To create a
copy of FRED you just use something
like *COPY 0 1 FRED which copies the
file FRED, which is on the disc in drive
0, to the disc in drive

As it only copies FRED, not deleting
the original, you end up with two
FRED& one on each disc.

I f  you only have one drive then
*COPY 0 0 FRED will do the job for
you, the micro prompting you when you
have to put in the appropriate disc,

Having told you all these ways of
destroying files, you might wonder i f
there was any way of protecting them,
as they do seem rather vulnerable.

The obvious way is to put a write
protect tab over the notch on the disc.
This wi l l  physically stop the DFS
altering the disc. The trouble is that it's
not selective, all the files on the disc

— T u r n  to Page 93



HI-TECH MEANS HITACHI.

CODE QUANTITY PRICE

I-IF 001
FIF 002
HF 004
FIF 005
I-IF 008
14009
HF 010
FIF 011
HF 020
FIF 021
FIF 022
I-IF 025

(6) H I T A C H I  A d d  Carriage— . ,  ,.si„,1 To t a l

ALSO AVAILABLE FROM:
RMK Electronics Limited
Hinton House
New Milton
Hants
(0425) 616110

Micro Choice
159 Havant Road
Drayton Portsmouth
Hampshire
(0705) 324934

ORDER FORM

Of

Code
FIF 001
HF 002
FIF 004
FIF 005

HF 008
FIF 009
HF 010
I-IF 011
FIF 020
FIF 021
HF 022
HE 025

Silicon Valley Computer Centre
Suite 104-105
16 Bald wins Gardens
Holborn London
(01) 242 2803

If you thought that all Floppy Disc Drives were
alike you'd be mistaken.
The HITACHI range stands out
*  High in reliability
*  Technically advanced
*  Fully compatible with BBC Units.
53/4" - All 51/4" drives are half height and have an

access track of 3 or 5 ms.

Amazing new 3" drive with hard case
diskette, fast 3 ms track to track.

All drives have a 12 month warranty.
(Uncased)
3" single sided 100/200K
3" double sided 200K
51/4" double sided 200K
51/4" double sided 400K
(Cased with leads
& Utility discs)
3" single sided 100K
3' double sided 200K
51/4" double sided 200K
51/4" double sided 400K
Separate leads (per set)
Separate metal case 3"
Separate metal case 51/4"
3" diskettes
(Cases match the BBC)

Price inc VA1
178.25
195.50
201.25
224.25

212.75
258.75
252.65
296.75

16.10
9.00
9.00
4.95 each

Dealer enquiries welcome and Quantity prices available.
All goods sent overnight carrier (add £6 to order for
drives. Add £2 to order for leads or cases).

Wiltshire Microcentre
Unit 6 General Trading Estate
Signal Way
Swindon, Wilts SN3 1PD
(0793) 612299

To: GSL Computing Ltd., 2 North Way. Andover, Hants SP10 5AZ.

Name

Address

Phone No.

I enclose cheque/PO for

Signature

:0-5L
Computing

2 North Way
Andover, Hants SP10 5AZ
(0264)59633



CHASE DATA LTD

MODEL 1 1 0 210 221
FORMATTED
CAPACITY OF SINGLE DRIVE
ON BBC MICRO 1 0 0 K 2001< 400K
SINGLE DRIVE
IN CABINET £ 1 7 0 £198 £236
DUAL DRIVE
IN CABINET £ 3 2 0 £370 £437

The exclusive disc drive company,
4***N4:•%4  cut out the middle man tobring you BEST PRICES on

44 k' S's\'‘4‘4'414%% C A N O N   disc drives.

Send remittance (Cheque only please) with your order to:

P a  Box 6, Woking, Surrey GU214P8. Aprob (Tel: 0784 38487).d i d

110/210 DUAL
DR WE SYSTEM

CHASE DATA CM

•  CHASE DATA LID are pleased to annouce the launch of the latest generation of Canon disc drives —the ultra slim
model 221 (double sided 80 track) — TRULY SUPERB VALUE FOR MONEY

All inclusive means
Disc drive + case + all power and data cables + U.K.

carnage *  utilities disc & manual + VAT

Quality product
M I  State of the art disc drives. E.g. Model 221 features: unique
on-board switching that both reads and writes in 40/80 TK modes

Full service support
M N  Our units come with a full 1 year warranty on parts & labour Disc
drive service is via the leading U.K. Independent Drive Service Company.

221 DUAL
DRIVE SYSTEM

All inclusive price list

All units available with on-board power supply.
Additional cost £25.
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Now you can add the very latest
51/4 inch, half height disk drives
from TEAC to your BBC Model 'Bt.

Bare
Cased

and cabled
Dual cased
and cabled

40 Trk SS f  125 E140 E280
40 Trk DS E155 E170 £340
80 Trk DS ( 2 1 0 E215 E400

WA B A SH DATALIFE VEREX
40 Trk SS.SD E14.00 E14.00
40 Trk SS.DD 0 7 . 0 0
40 Trk DS.DD E17.50 (24,00
80 Trk DS,DD E23.00 E.28.0000

FD-55A-9409,
FD-55B-9410,
FD-55E-9411,
FD-55F-9412,
Powered by the BBC Micro;
no additional power
supply needed.

100KB, 40  TRACK S.S. £182
200KB, 40  TRACK D.S. £234
200KB, 80  TRACK S.S. £217
400KB, 80  TRACK D.S. £258

-gam
FEATURES n o r
o  LSI Circuitry
o  Fewer mechanical parts
O Lower power consumption (4.9W)
o  Metal case minimises RFI
•  12 Months warranty
O All cables supplied
ALSO AVAILABLE
Enquire for lull details of our range of TEAC
Twin Drives

SINGLE DRIVES

TWIN DRIVES

From £343 (without power supply)
From £428 (complete
with integral
switched-mode
power supply)
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To order, add
VAT to above prices
and send your remittance. Alternatively, order
by telephone quoting your Barclaycard/Access
number. Carriage and packing free.
Enquiries from Dealers and Education
Authorities welcomed.

2a Green Street
Sandbach
Cheshire
CW11 9AX

A>
MAIL ORDER MICROS
Telephone 0782 811711

LARWN DEVELOPMENTS
New stocks arrived

Previous offer now repeated
FULL HEIGHT

40 TRACK DISC DRIVES
CASED & CABLED FOR M O

DISKETTES

El post  and packing: 3  or  more boxes are post free; discount
on quantity,

DISC INTERFACE KITS: Single density E85: double density
EBB; double density DFS E79.

DISC DRIVES

Power supply at E35
Format disc and user guide E5. Carriage on drives E t a

Please add VAT to all prices.
Dealer enquiries invited.

CARSON DEVELOPMENTS (IVII.J)
84 Highfield Road, Romford, Essex,

1111/15
Telephone: 0708  27043

• *L.

Philips Video Display TP 200
DESCRIPTION
The monochrome Video
terminal TP 200 is
intended for use as a
computer data display
suitable for connection to  a
wide range of  equipment.
Applications include:
—personal computers
—business computers
—control systems
— automatic test equipment.
The picture quality of the

+ V A T  and  1-6 delivery

TP 200 means that not
only 80 column x  2 4  lines
of information can be
displayed but the monitor
may a lso  be used f o r  h igh
resolution graphics.
"Des igned i n "  re l iab i l i ty
and Phi l ips  qua l i ty
assurance comb ine  t o
provide l ong  t e r m  t roub le
free definition performance.

PRICE E69.95
(lead ( 3 . 2 0 )

K N DEVELOPMENTS
20 Harebell Close, Shawclough, Rochdale

Tel: Rochdale (0706) 43869



From Page 89

being shielded whether or not they are
important.

To get around this the DFS has the
*ACCESS command which allows you
to lock a file. Suppose you had a file
HARRY that you didn't want deleted.
You could lock i t  with *ACCESS
HARRY L  and then *DELETE,
*DESTROY and *WIPE won't touch it.

Sadly i t  won ' t  protect against
formatting and *BACKUP.

To unlock HARRY you just use
*ACCESS HARRY, that is, you leave
off the L .  You'l l see from the DFS
command list that *ACCESS can be
used with wild cards. *ACCESS *.* L
will lock a whole disc. As you might
guess *ACCESS I.* will unlock every
file on a disc.

Locking a file will also stop you from
renaming i t  with the self explanatory
*RENAME.

I f  we wanted to rename a locked file
HARRY with the new name TOM we
would have to unlock it with *ACCESS
H A R R Y  t h e n  use  * R E N A M E
HARRY TOM.

It's quite simple to use and can help
keep discs tidy and orderly.

You might have found, with all these
programs going on your disc, that
you've been running out o f  room to
store things.

One w a y  a r o u n d  t h i s  i s  t o
*COMPACT the disc. This tidies it up
and releases extra space for new files.

To compact the disc on drive 0 you
use *COMPACT O. While this i s
happening the  D F S  displays the
information about each file's structure.

Beware though, for like •BACKUP
and *COPY. *COMPACT can corrupt
what is already in the micro's memory.

The information displayed for all the
files when you *COMPACT can also be
gained by using INFO.

To get the information about a file
HARRY you just use INFO HARRY

1.14ARRY L FF1900 FF8023 00000D 003

Figure I I I
and the display will tell you whether the
file is locked, its load and starting
addresses and its length. Figure I I I
shows how it's displayed.

During the normal course of events
the DFS won't display this information
about a file. You can, however change

this by entering *OPT 1 1.
Now the file details will be displayed

everytime i t  i s  used, rather like an
automatic I N F O .  To  stop this just
enter *OPT I  0  and things return to
normal.

To finish th is  tour  o f  the DFS
commands let's take a  look a t  the
catalogue again by entering *CAT (as
my tabby is known).

Remember I said we could give a disc
a name. To do this we use *TITLE. The
name can be up to 12 letters long.

To name the disc in the current
default drive EXAMPLE all we do is
type i n  *T ITLE "EXAMPLE" and
press Return. Now enter *. and you'll
see the name.

I also said that we could change the
default directory of a disc. Usually it's $
but i f  we wanted (for reasons best
known to ourselves) to change it to A we
would enter *DIR A which makes the
default directory A. Any programs we
now save onto the disc will have the

EXAMPLE (IS)
Drive 0
Directory 10.1

FRED

Option 0 (off)
Library :0.$

HARRY L

Figure 11/

directory A  (unless we do something
about it).

Now the A  won't show when you
*CAT. This is because the default
directory never does. What does happen
is that files which were saved when
was the default directory magically
appear with S. in front of them when you
*CAT after a change of directory.

Figure IV shows the catalogue of a
disc named EXAMPLE. The default
directory is  S. the usual one after
switching on or pressing Break.

Figure V shows the result of changing
the default directory to X with *DIR X
and saving a couple of more programs.
You'll see that the previous programs
now show their $ directory.

The programs recorded under the
new default. X .  don't  show their
directory.

Now t ry  entering another default
directory, say *DIR Z, and you'll see
the files with both a n d  X directories as
in Figure VI.

The point to remember is that the
proper name of each file always includes
the directory it was saved under. It just

so happens that i f  i t  is  the default
directory i t  doesn't appear on the
catalogue.

As you've seen, we can have files on

EXAMPLE (17)
Drive 0
Directory 0.1(

Option 0 (off)
Library :0.1

DICK T O M

1.FRED C H A R R Y  L

Figure V

the disc with different directories and we
can save and load programs with their
full name such as  A.PROG1 o r
S.PROG2.

In fact, i f  the default directory of a
disc is different from the directory of the
file we want to load, we have to give it
its full name or the DFS says it's not on
the disc.

If you don't follow that then try
saving a program A.GEORGE on a
disc where i s  the default. Now try to
load GEORGE from that disc and see
where you get!

It's not only the directory that you
can specify in a filename. You can even
choose a drive.

You do this by putting the drive
number at the beginning of a filename
but after a colon which tells the DFS
that the number following specifies a
drive.

If you wanted to  save a program
EILEEN on the disc on drive I with the

EXAMPLE (17)
Drive 0
Directory :O.Z

Option 0 (off)
Library 0 .1

1.FRED C H A R R Y  L
X.DICK X . T O M

figure V I
directory A  then you would SAVE
":I.A.EILEEN-. Try it and see.

The good thing about this is that you
can use the non-default drive without
having t o  type i n  *DRIVE 1 and

— Tu r n  to Page 99
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'A DOUBLE SIDED
3" DISC DRIVE AT A
SINGULAR PRICE.

Opus

THE OPUS
SUPER 3 MICRODRIVE(229•95(,17,1f)

FOR USE WITH YOUR BBC MICRO.

94 MICRO USER March 1984

For only A;229.95 (and that includes VAT
and all the necessary leads) you can have an
OPUS 500k double-sided disc drive. And
remember 3" disc drives are fast becoming
the standard for home and business use.

This is an even bigger bargain than it
sounds. For you're getting a double sided
drive at the price that other company's sell
single sided drives for. It reads and writes to
the disc cartridge from both sides, giving you
twice the on-line capability of other 3" drives.,
And there's no need to flip the disc over!
STATE OF THE ART TECHNOLOGY FEATURING:
•  E.,•• c , i n n e c t  to the litiC Ntien, •  Double sidtsd
•  Compatihk! with nit i.t a  her makes •  One touch cartridge load
•  Comprel 'ensue manual •  3 nts access
•  Flee disc cartridge •  ikvrtable, cornyuct and reliable
•  Footut, verity and a her utiline, •  O r i e i r  h i l l  gUitr4 MCC

prOVidtd •  TOW !•' lenpatible NV di SW drives
•  I  h t  ttCt D i n t .

TECHNICAL PERFORMANCE.

Capacity

Recording density
Track density
Total number of tracks
Recording method
Rotational speed
Transfer rate
Access time track to track
Access time settling
Motor surt time

Single Density
250K Bytes
4,915 iiPt
100 TPI

40 (each side)

300 RPM
1.251( Bits-Sec

$ rns

20 ms

0.5 sec

DI Pubic Density
300K Bytes
9,830 BPI

100 TP1
10 (each side)

MEM
300 RPM

250K Bits. Sec
3 ms
20 nis
(15 sec

The Opus Soper 3 Mierodrive is now available from
W. II.Smith's and leading specialist shops_

Dual disc drives arc also ilVai table for .1:,46(1
OPUS SUPPLIES LTD.
158 Camberwell lioatilA)ndon SE5 OEE.
Opening hours: 9.00-6.00 Monday-Friday, C IFX)  01-7018668

9.00-1,30p.m. Saturday. 0 1 - 7 0 3  6155

F ,  Opus Supplies II d C a i n h e r w e l l  Riuit. I mci,m SE5 OEE P tease -1rush nte the foil, we ins ( A l l  PRICES INCLUDE VAT & CARRIAGE.)

Quanta) I k - . c n p l i i

Single drivel s I at .i,229 9i ea

1),,4 drive( s)aLtS9.9Stu

TOTAL

melt Ise a cheque forS,
Or please debit my credit card account with
t h e  : M O M (
My Aocess./Barciaward( pitace tiCk) No 1•4

Name

Addrt-ss

O p u s .
Lelephor ieM E E



Drives of the future

'44itk

Now available for the BBC Microcomputer, this
superb range of high performance, low profile
disc drives which give more data storage, an
use less space.
The Pace range of drives include drives
which are switchable between 40 and 80
tracks. As these drives are double sided they
give a massive 400 k per drive in 80 track
mode, whilst in 40 track mode they retain 'mat)compatibility with Acomsoft and other

PACE 92 NEW CROSS STREET
Bradford BD5 8BS.
Tel: (0274) 729306
Telex: 51564 SHAREY-133

r:471]
D i s c  S y s t e m s  D e e r  enquiries welcome

P i M 1 , 1 4 O r d .

commercially available software. These driv
feature colour LED's to indicate operation.

All Pace drives are capabletbeing used as
double density drives so that, as and when, a
double density tiling system and interface

me available, the disc storage capacity
will b d  l e d  (eg. the dual 40/80 drive will

have an unbehevAliol..6m of storage).

Pace disc drives are designed to run off the BBC power
supply and are supplied complete with all cables, a utilitiesdisc and manual.

drives available:-
ex

s c L E  DRIVES V A T  V A T
, 4 0  Track (1C0k) E 1 8 5  E 2  t2 75

P51)2 Doubit,  Slrif d •Track (200k) £ 2 3 5  1 2 7 0  25
PSD3 Dodbisilsieu r v ,  Track (400k)
PSD4 Double  Sided 80 Tack Only (400k)
P51)5 Smole  Sided 40 80 Track (200k)
DUAL DRIVES
PDD 1 Single Sided 40 Track 12,00k)
P1)1)2 Lkluble Sided 40 Track (400k J
PDD3 Double Sided 40. BO Track (800k)
PDD4 Double Sided 80 Track Only (800k)
PDD5 Single Sided 40180 Track (400k)

—

E305 E 3 5 0 . 7 5
E285 E 3 2 7 . 7 5
E235 E270_25

E338 £ 3 5 8 . 7 0
£449 E 5  L6.35
£579 E 6 6 5  85
£538 E 6  18.70
1.449 E 5 1 6 . 3 5

Available from good computer stores everywhere includiz lei
Computer Cuy, Widnes, Cheshire. Tel: 051-420-3333 Computerarria, Stafford Tel: 0785-41899. Silcon Centre, Edinburgh. Tel: 031-557-4546:
Gorriputerarria, Stoke on Trent Tel: 0782-268620. G T  M , Leeds Tel' 0532-647474. W i l d n g  Computer Centre, Wigan. Tel: 0942-44382
National Micro Centre, Stockport 061-462-3605.  S i r  Computers, Cardiff. Tel: 0222-21341 P  I Microsystems, Crowthome. Tel: 0344-772351.
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muo systems F F E R  YOU
'A FULL RANGE OF FLOPPY DISC

SYSTEMS FOR THE BBC MICRO
E  Disc  Dr ive  Uni ts are cased in high quality steel boxes, finished in a

matching BBC colour.
10 A l l  Uni ts  come complete with manual, formatting disc and

appropriate cables.
O p t i o n a l  Power  supply available for Dual 400K.
A l l  Single Uni ts  can be upgraded to a double unit.
A l l  r"' l u i p m e n t  is covered by a full I year warranty.

Please send me the following items Quantity E
Da; 400K Drive Unit (800() at £399
Single 400K Drive Unit at C233
Single 400K Upgrade_ _ _  , _ at C220_
Single 200K Drive Unit at t 159
DFS fitted at £95
DF.S unfitted_ . _ at C85

at £35Optional Power Supply for Dual Systemys

MWS 800K (1.6MB) at Double Density.
DUAL DRIVES from Toshiba.
These drives are double sided/double
density and are 40/80 Track Switchable.

T virepprol
I t a tik;o7botIl

A  SINGLE DRIVE from SEIKO.
This drive is double sided/single density.

Matrix House
Lincoln Road
Cressex Industrial Est.
High Wycombe
Bucks
Tel (0494)450341

Please debit my
AccessiBarclaycardiAmeidDiners

Card No
I enclose a cheque for C

Name
Address

1

Company

MWS 400K (800K at Double Density).
SINGLE DRIVE from TOSHIBA.
This drive is also double sided/double
density and is 40/80 Track Switchable.

nuti systems ltd.
ORDER FORM

AU prices are exclusive of VAT
All Systems are ex-stock
and are despatched by

next day delivery service

Delivery
Sub Total

VAT at 15%

made payable to T O T A L
mw Systems

Tel No

£10.00



,d•
DRM
Of VAT
x-stock
hed by
service.
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From Page 93
*DRIVE 0 all the time.

Another way to get at programs that
are on a disc on the non-default drive is
to use *L IB .  You ' l l  have noticed
something l ike LIBRARY:O.S when
you've catalogued a disc and probably
wondered what it does.

The library tells the micro what drive
and what directory to have a look at if it
can't find what it's looking for on the
current default drive and catalogue.

Don't worry too much if that doesn't
make sense. I t  will when you try i t  in
practice.

Normally the library is set to drive 0
and the S directory. If you've got a Basic
program on the disc such as BODGER.
under the default directory you'll find
that y o u  can  n o w  load  i t  w i t h
*BODGER.

This is the influence of  the library.
which is set to the default values. Purists
say that you should use *LBODGER
or your micro might crash, but I've

never had any problems.
This can be changed using the *LIB

command. Before you do this, however.
SAVE a few programs on the disc under
another d i rec tory,  f o r  example.
A.KATIE or A.PAUL.

Next change the library to the A
directory on drive zero. *LIB:O.A will
do this. Now the DFS has another
default to look at when you want a
program.

The good thing about this is that you
can load programs that aren't on the
current default directory without mes-
sing about changing directories.

Try it. If you want A.KATIE you can
load i t  with *KATIE i f  it's a  Basic
program. If it's a machine code program
it will actually run it for you as well.

This comes into its own when you've
got two drives. You can use the first
drive as normal but also you can access
the second drive without having to use
*DRIVE or LOAD using the full file
specifications.

All you have to do is to change the

library option to specify drive I  and
whatever directory you want to get at on
that drive. Then jus t  * F R E D  o r
whatever w i l l  l o a d  i t  f r o m  t h e
non-default drive. It saves a lot of time
and trouble.

And that's it for this tour of the DFS
commands.

You'll notice that I've ignored the
"option" part of the catalogue, c o v e r
this in a later article when I plan to deal
with all the commands you find when
you enter *HELP UTILS.

As for now, l e a v e  you to format a
couple o f  discs and have fun playing
around with the DES.

It's not half as complicated to use as it
is to read about.

There are easier
ways of dumping

your screen
and ERIC CRISP

knows one of them
OUR friendly Editor walked up to me
the other day and stated: " I  want to
dump my screen!". "Fine", I responded,
"the tip's just down the road".

"No!" he said, "I want to dump it on
the printer".

"Won't the printer get i ts ribbon
squashed?"

"Idiot!" he screamed, " I  want to be
able to play a game like Asteroid Miner
and then dump the screen onto a
printer!"

"Ah!" I sighed, "you want a program
Turn to Page 102
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Latest Model-Super Slim Disk Drive

SPECIAL OFFER.

FROM. GLEN
Complete disk system for the BBC Model B

E2651vNANCANON -
SUPER-SLIM

•  Package assumes you Iown a BBC Model B
with switched- - „ " s k t t - -  N...,
mode power
supply plus •,;-,,,,,gc_1/4-.----____-_-_-:/
1.20 operating
system s l i f

Offer includes: 1 \
•  D isk  Interface

(call at factory for
free fitting)

•  User Guide
•  Utilities Disk
•  200K double

sided 40 track
Canon Disk
Drive including
case & all leads
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Unit 7 Trumpers Way
Hanwell W7 2QA
Telephone: (01) 843 9903

V X

V i 5 1COMPUTER S U P P L I E S

•0440.11110b. N : ) \  8

• O t . %9.4

Boston A v t 'e3c
43- ( < 9  •S'N7) A.CY q)13.-

Manor

m4 A i o  4\1. Ntz, 0 '  E V
cp •  o w.do

C)\''

N16. ?Pe' 6 + c r e  eeGREAT sPJE.51
A4

i  1/3 HEIGHT DISK DRIVE

 1% inches high

K 1 1 1 1 1 1 1 . 1 1 0 #

?,A2. •••••••c,e
41.S‘

G -0,e



slow cassette tape storage

SINGLE DRIVES
CASED
40 TRACK 100K
40 TRACK 200K
40130 TRACKswrrcHABLE 200K
4010 TRACKswrrcuABLE 400K

Replacing your cassette with a disk drive means Data
Access in less than 5 seconds! I f  you are looking for a
guaranteed disk drive that's fully compatible, at a price
that includes VAT,  Formatting Disk, User Manual, Case
and Leads, then just look at our all-inclusive prices!

TEAC 55 Make Drives

•  These dnves are fully compatible with other computers
and can be still used should you change your computer for another type
•  Orders welcomed from Educational Establishments
and Government Departments

Canon Drives

IncL E x c L
VAT  V A T
£159 £ 1 3 8 . 2 6
£230 f 2 0 0  00
f199 f 1 7 3  05

£249 1 2 1 6 1 2

Incl. E x c l .
VAT V A T
£220 £191.3040410 TRACK

SWIICHABLE 400K
BOOK DUAL £ 4 4 0  £382.60
800K AND POWER £476.00 £414.60
SUPPLY

Months Guarantee
Full Twelve

Mon I

Cvusleni
.•5011. • •  • St It, .2.

Or

DUAL DRIVES I n c L
CASED V A T
40 TRACK 200K £ 3 2 0
40i80 TRACK £ 4 0 2
SWMCHABLE 400K
40130 TRACK f 4 9 1 1  f 4 3 3  04
SVVITCHABLE BOOK
DPS KIT f 9 5  £ 1 2 5 0
Disc Flling Sysiem 100% Acorn Compatible
Power Supply Unit 1 3 6 . 0 0  ( 3 2 . 0 0

ExcL
VAT

£27526
049.51

When ordering Dual Drives, pleas.
sums which layout you prefer Act

How to order e •
By post; To purchase any of the items simply fill ' r v  t v
in the coupon with your requirements. e , s c  e
Enclose your ChequeT G  or use your Access/ g .  i ' •
/ B a r c l a y c a r d .  Please make cheques payable to: CO\

above address Al low seven days for / , , ,  e
V!IGLEN COMPUTER SUPPLIES and post to 4 ' .

delivery and add t8 00 carnage, package
and Insurance on all items 4 , S s

Barclaycard  onlyt can purchase
by telephone. Please give Card d o pNo Name,  Address and the
items required.

COMPUTER S U P P L I E S  /  41?_
Unit 7 Trumpers Way
Hanwell VV7 2QA e
Tel: (01) 843 9903 A f

By telephone: Ring 0 1 )  843 9903. e , o •  e  • 6 ?
Credit Card holders (Access 6  6 c s o e -•6 s  4 4 ,

o eN No 4  • e , c e
/  • c ,  b b/  Ng'  N.Q

SWITCH

40 a )  80•

1111111111/111M1
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From Page 99
that responds to a particular key and
saves the screen display even though
another program was running at the
time, so that the display can be dumped
to a printer later -  probably with that
superb screen dump we featured in the
January issue".

"Yes", wept our votary Editor.
A few hours later his dream had come

true in the form of the two programs
fisted on this page.

Program I  is  i n  assembler and
contains three separate routines.

The set interrupt program (lines 40 to
140) changes the IRQ vector to include
the key test routine in the interrupt.

The key test routine (lines 180 to 300)
tests to see lithe _ key has been pressed.

If  it has not been pressed it returns to
the n o r m a l  i n t e r r u p t  hand l i ng
procedure.

If  it was pressed, the return from
interrupt address on the stack is altered
before returning to the normal interrupt
handling procedures.

At the end of the interrupt control is
transferred to the loader routine instead
of the program being run when the
interrupt occurred.

The loader routine (lines 320 to 540)

10 FOR ItOTO 3 170 (OPT! 340 .R JSR &FFEE 510 (OPT!
STEP 3 180 .TEST LDA &EC 350 LDADO 520 J S R  &FFF4

20 PX4900 190 CRP N&A8 360 DEI ILDIBBAS/ MOD 256
30 COPTI 200 8NE RET 370 BNE R 530 LDYBBASZ DIV 256
40 .SETINT SEI 210 TXA 380 LDAB15 540 JSR &FFF7
50 LDA &204 220 PHA 390 JSR &FFF4 550 I
60 STA SD-2 230 TSX 400 LDA418 560 KMEM/4380
70 LDA &205 240 LDA NSD NOD 256 410 JSR &FFF4 570 $KMEMWKEYOIMPA.m&
80 STA SD-1 250 STA &103,1 420 LDIBKREMMOD 256 1900:*D.:MCH."4.
90 LDA NTEST NOD 256 260 LDA NSD DIV 256 430 LDY0101EM% DIV 256 CHRI (34)4'SCDUMN

100 STA 11204 270 STA &104,X 440 JSR tFFF7 CHRS (34)+'1M"
110 LDA PEST DIV 256 280 PLA 450 LDAB138 580 8AS/43A3
120 STA &205 290 TAX 460 LDIBO 590 SBAS/.4.1
130 CLI 300 •RET JPIP &0000 470 LDYI128 600 NEXT
140 RTS 310 .SD 480 JMP B 610 CALL POO
150 I 320 LDAN28 490 I
160 P14880 330 LDX115 500 Pl43A6

Program!

102 MICRO USER March 1954

sets up a zero text window, clears the
buffers, sets up KENO, puts function
key 0  into the keyboard butler and
executes a *BASIC command.

Data for 14:ENI) and *BASIC is on
fines 570 and 590 and the CALL on the
last fine calls up the set interrupt routine.

Program II, which is "chained" in by
the loader program, is in Basic and
simply *SAVE s the whole of a Mode 2
screen onto disc. A t  this point i t  is
advisable to  press the Break key to
reset the pointers and variables in
memory.

The screen display can be loaded
back i n t o  memory  b y  * L O A D
"SCREEN". I f  this is done from within
a screen dump program, it is possible to
then dump this to a printer.

This package was written for a disc
system and will not work on a tape-only
system.

Care was taken in fitting the program
into areas o f  memory that are not
generally used by games programs -
part of the cassette filing system used for
the BPUT and 13GET from 6080 to
60XF, and the printer buffer from
&880 to &8BD.

If the program being used accesses
these areas as well a systern crash is
almost certain.

10 •SAVEISCREEN13000 8000
20 VDU 6
30 MODE 7
40 PRINT 'SCREEN SAVED'
SO PRINT 'DO NOT SAVE ANOTHER SCREEN

ON THIS DISC UNLESS YOU RENAME
THIS SCREEN DUMP OR IT WILL
BE OVERWRITTEN°

60 PRINT THE SCREEN DUMP IS CALLED
'SCREEN'. T O  RELOAD THE
SCREEN TYPE :- ' L O A D
SCREEN'

Program I I

The area of memory used from &900
for the set interrupt rountine is only used
for initialisation and can be safely
overwritten.

The key chosen to initiate the screen
save is not normally used in games and
it will be all right in most cases. I f  a
different key is required then the CMP
instruction on line 190 of the key test
routine can be changed.

The number &A8 (168 in decimal)
for key i s  127+41, where 41 is the
negative inkey value shown as -41 on
page 275 of the User Guide.

To use this utility, simply save both
programs on a disc. Make sure the Basic
program is called "SCDUMP”. Load
the assembler program and run it.

The computer is then ready to receive
the game program or whatever it is. This
can be on either tape or disc.

When the game is running, press the
chosen key and the screen should be
saved as it stands as "SCREEN- on the
disc. *RENAME it as necessary.

The utility may not work if the other
program changes the interrupt or uses
the same areas of memory.
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THE words disc and disc drive are often
used when talking about computers, but
I wonder how many people really know
what makes a disc drive work?

By understanding the physical nature
of discs and disc drives you will be more
able to cope with the situation when
things start to go wrong.

A disc storage system is a fast and
convenient way to store programs and
data.

The large mainframe computers (and
some expensive small computers) use
hard discs.

These are made of rigid aluminium
and require a  very  precise drive
mechanism as well as very clean air to
operate in.

Most micros use flexible or floppy
discs. These have a  much smaller
capacity for storing data and are much
slower.

Generally they  are  more than
adequate for the single user, as they are
cheaper and require less f in icky
conditions than the hard discs.

The first point to strike a newcomer
when looking at discs is the unmistak-
able fact that they are SQUARE! A
moment's inspection will reveal that,
inside the square envelope, there is a
round disc made of a thin plastic (milar).

Coated on the plastic is a dark brown
(sometimes black) layer o f  magnetic
material. This is usually some form of
metal oxide, ferric being the most
common.

The coating is just like the one you get
on tapes. so you can see a disc is a cross
between a  long playing record and a
tape.

Do you remember the old riddle:
"How many grooves are there on a long
playing record?"

The answer, of course, is two — one
on the front and one on the back.

For a floppy disc however, there are
no physical grooves. Data is stored as a
series of tracks (see Figure 0.

The tracks are concentric rings o f
data. All tracks hold the same amount
of data despite those on the outside
being longer than those on the inside.

Some computers do have different
amounts of data on different tracks but

Dig that mixed,
up square disc
-find out what
makes it tick
most are like the BBC Micro and have
the same.

This simplifies the disc tiling system
and, as outer tracks tend to be more
frequently used, it also slightly increases
reliability.

Normally only one side of a floppy
disc is used, but you can get drives that
will use both sides.

The disc drive is the "record player",
a device to read and write data. The
components of one are shown in Figure
H.

Basically it consists of a drive motor
to rotate the disc inside its envelope. It
does this by gripping the centre of the
disc.

Some discs have a  th in plastic
re-inforcing hub at the centre to improve
the grip and give a longer disc life.

Once the d isc i s  spinning the
read/write head is moved across the
surface to position itself over the correct
track.

The head is usually moved by means

Index

) h o l e

of a stepping motor. This is a motor that
moves through a small angle, usually
7.5 degrees, every time i t  receives a
Pulse.

The rotational movement o f  the
motor is converted into lateral head
movement by a helical worm gear.

Thus the head can be moved with
precision over the surface of the disc.

However, when the drive is switched
on the head can be in any position. so
there must be some way o f  finding

Tab
not removed, then

disc is write protected

Figure I: The structure of a formatted disc

Data tracks

Sector identifier
mark
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precisely where it is.
This is usually done by a small micro

switch which is tripped by the head
when it is over track zero. The computer
will keep issuing pulses to step the head
backwards until this switch is tripped.
This is known as restoring the head.

In order for the computer to find a
precise position on any track, it must be
given a signal at a fixed point on every
disc rotation. This is provided by the
small index hole near the rim of the disc.

Once every revolution this hole
allows light through from an LED to a
photoelectric sensor. This sends a pulse
to the computer to indicate the start of
the track.

Another photo sensor detects a notch
on the outside of the disc's envelope.
This is the write protect notch, and it
can be covered up if you do not want to
write onto the disc.

This will prevent accidents, as the
software always looks at the signal from
these sensors before performing any
write operation.

There is also a head load actuator, a
small lever controlled by an electro-
magnet. On the end of the lever is a
small felt pad which pushes the disc
against the read/write head.

This reduces disc wear by ensuring
the disc is in contact with the head only
when it needs to be.

On some disc units this actuator is
very noisy and it may be heard clunking
away while the disc is being accessed.
This is not however a sign of a bad drive,
merely a characteristic of the design.

In addition to the mechanical parts, a
disc drive contains the electronics
required to turn the motors on and off as
well as reading and writing to the disc.

These electronics communicate with

r-By MIKE COOK
the computer over the disc bus. A bus
is just a series of signal wires used to
connect several devices together.

Most disc drives stick to a standard
bus layout on the edge connector at the
back o f  the drive. This means that
manufacturers can have their own
design of disc drive electronics and still
be compatible wi th other people's
products.

The standard disc bus is shown in

STANDARD DISC
DRIVE BUS

Pin Use
2 N o t  connected
4 Not  connected
6 Not  connected
8 Index pulse (start of a track)

10 Drive select I
12 Drive select 2
14 Drive select 3 (not used on BBC)
16 Motor  on (spin disc)
18 R / W  Head direction select
20 Step (a pulse causes head move-

ment)
22 Da ta  to be written
24 Wr i t e  gate (enables data to  be

written)
26 Track zero switch
28 Wr i te  protect notch is covered
30 Mixed data and clock read from the

disc
32 Surface select (for double sided

drives)
34 N o t  connected
Note all the odd numbers are on the
other side of the edge connector and
carry the signal ground (or earth).

Table I

Table I. As more than one disc drive can
be connected to a bus each drive must
be assigned a number. This is done by
making a link on the electronics board.

Each drive on the bus must have a
unique number to prevent more than
one drive being active at any one time.

The signals on  the bus marked
SELECT will therefore activate only
one drive. The other signals convey
information we have already covered.

At the computer end of the disc bus
there is the disc controller chip.

This is a  very complex device. I t
accepts command numbers from the
computer's microprocessor and gen-
erates the sequence of pulses on the disc
bus to enable the disc drive to carry out
the required action.

This is because the microprocessor is
not fast enough to perform these actions
by itself.

For example, the microprocessor can
simply issue a command to move the
read/write head to track 10. The disc
controller chip then looks to see where
the head is, and works out how many
steps, and in what direction they will be
needed to get to track 10.

It then issues that number of head
step pulses.

Finally, when the head is in position it
reads the track identification number to
confirm it is at the correct track. Having
completed the task it then reports back
to the microprocessor that the move has
been made successfully.

I f  the move was not a success this fact
is reported and it is up to the disc filing
system software to  take appropriate
action.

Usually the head is restored (moved
to track zero) and another attempt is
made. Several such attempts may be
made before the disc fil ing system
signals an error.

Just then I  mentioned the track
identification number. This is informa-
tion that is put onto the disc during the
formatting procedure which every disc
has to go through before it can be used.
This writes on the disc track and sector
information.

We have already seen that a track is a
ring of data stored on the disc, but this is
too large a  chunk o f  storage to be
convenient. This is because disc storage
would have to be allocated in tracks.
thus wasting a lot of space.

To remedy this, each track is broken
down into a number of sectors. A sector
is the smallest unit of storage the disc
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From Page 105

1.D. Track Head Sector Size of
mark number number number data

Sync
bytes

Identification
bytes CRC Gap Sync

bytes
Data
mark 256 bytes of data CRC Gap

4 - - - - - -  Identification f i e l d - 1 1 ,
4

Figure III: The composition of a sector

holds, and all data transfer to and from
the disc is done with sectors of data.

In the  BBC M i c r o  each t rack
contains 10 sectors and each sector can
hold 256 bytes (characters) of data.

Each sector has a few bytes of sector
identification information before the
actual data. This is shown in Figure

The CRC information is a  Cyclic
Redundancy Check. a simple method of
testing the data for errors.

When data is written onto a track the
disc controller chip calculates a 16 bit
number from this data. This occupies
the two CRC bytes and is written after
the data.

When reading back the data the CRC
is also calculated and compared with the
CRC originally written with the data. If
these are the same it is assumed there is
no error.

However, i f  they are different then
there has definitely been an error. The
method used by the disc controller chip
to calculate the CRC value is shown on
page 399 of the User Guide.

In order for the start of a sector to be
uniquely identified, a  special code is
written on the track — it is known as a
mark. You will see in Figure I I I  that

—op
2ps

:4 4 p s / b i t
L o g i c I b i t

Figure IV: Data encoding

Clock D a t a  "1-

One sector
Data field

there is an identification mark and a
data mark.

In order for us to understand exactly
what a mark is, we must first see how
normal data is stored on the disc.

It is stored in serial form just like the
cassette tape system. But instead of the
logic zeros and ones being represented
by audio tones they are represented by a
system of pulses.

Each pulse is represented by  a
magnetic field placed on the disc by the
read/write head. Figure IV shows the
form that one byte takes. Note that,
unlike the tape system, there are no start
and stop bits.

This is known as synchronous data.
as opposed to the tape's asynchronous
system and i t  allows more data to be
packed into a limited space.

However, before we can make any
sense o f  data in  this form the disc
controller chip needs to synchronise to
it.

This is easily achieved by using clock
pulses in every byte of data. The pulses
are also needed due to the nature o f
magnetism — if they were not included
the data could not always be correctly
recovered.

Clock D a t a  "0"

Logic 0 bit

Clock

Each bit starts with a clock pulse and
if the bit is a logic one there is a data
pulse in the middle of the bit time. There
is a limit as to how fast these pulses can
be put onto the disc so the capacity of
the disc is fixed.

The electronics surrounding the disc
controller chip separate the clock pulses
and the data pulses from the mixed
stream which is read back off the disc.

A mark byte is a byte where some
clock pulses are missing.

If you consider the clock component
in a normal byte to be &FF (that is all
ones,_ a clock pulse every time) then a
mark wi l l  have a different number
associated with the clock component.

There are a number of standard mark
signals and these are shown in Table
Remember that for normal data the
clock component is always &FT. It just
differs for the marks.

The disc controller automatically
copes with the marks when finding a
specific sector.

There are two types of data marks.
The first indicates there is data in the
sector and the second indicates the data

March 1984 M ICRO USER 1 0 7



From Page 107
in the sector has been deleted.

This means to delete data you just
have to change the data mark and not
the data. The disc controller chip has
special commands for reading data and
deleted data. So sometimes, if you have
the right software tools, it is possible to
recover a deleted file.

The index mark is used at the start of
each track and is placed just after the
index hole has passed the detector.

Before each block o f  information
there are the  "sync  bytes"  tha t
synchronise the decoder inside the disc
controller chip. These six bytes are
always data bytes with a hex value of
00.

This method o f  coding the bits in
terms o f  pulses is  not particularly
efficient. Its main advantage, however,
is that it is easy to separate data pulses
and clock pulses, and also marks are
easy to generate.

There is another way of encoding bits

STANDARD MARKS
Clock D a t a
pattern pattern Type  of mark
(Hex) ( H e x )
D7 F C

C 7 F E
C7 F B
C7 F 8

Index mark indi-
cates sector start
Sector ID mark
Data mark
Deleted data mark

Table I I

Data I

Logic bit 1
2ns

Data 0 C l o c k  D a t a  0

Logic bit 0 L o g i c  bit 0

Data 1

Logic bit I

Figure V: Double-density data format

108 M I C R O  USER March  1984

using fewer pulses and, as there are
fewer, more bits can be put on any one
track.

It i s  known as double density
encoding and must not be confused with
double track density, which is merely
the result o f  the tracks being closer
together.

The disc controller chip in the BBC
Micro will not cope with double density
encoding. However plug-in boards are
available which allow the BBC Micro to
cope with it. The method o f  double
density encoding is shown in Figure IV.

It might seem a little difficult at first
to see what is going on. Normally the
clock pulse is missing and only the data
pulse is present.

However, when the bit is a logic zero
AND the previous bit was also a logic
zero there is a clock pulse at the start of
the bit time.

This keeps up the minimum number
of pulses needed to keep the magnetic
material happy.

You can see that in any one bit there
are half the number of pulses, and so we
have double the density.

Separation of the data from the clock
pulses is complex and requires the use of

a circuit known as a phase locked loop.
This circuit would require a  whole
article just to explain, so we are better
off skipping that!

If you remember that discs store data
in the form of magnetic pulses you can
probably predict how to handle them.

Basically, don't touch the magnetic
surface of the disc, as the grease from
your finger will damage the head.

Don't put the disc near any magnetic
fields as this will remove the magnetic
pulses. Someone I  know had a loud
speaker perched on top of his disc drive
with the effect that most of the data was
rubbed out when the drive made its first
rotation.

Discs should not be subjected to
extremes of temperature, and although
they are floppy it does not mean they
should be flopped.

Particles o f  smoke, not to mention
cigarette ash, are also quite lethal to a
disc.

Given reasonable care a disc should
last at least five years of normal use, and
some manufacturers guarantee their
products for a lifetime. (The lifetime of
what they do  not  say — the disc.
perhaps?)
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Disc loading
made child's play

By
PETE DAVIDSON

•  Press Escape. The file !BOOT will
then be saved to disc.
•  Type *OPT4,3 and press Return.
(This is required so that booting the
computer wil l  automatically run the
program !BOOT.)

Once you have set up the system, to
use it you boot the computer by pressing
Shift and Break together, then releasing
Break but continuing to hold down Shift
until the disc starts.

A menu will appear on the screen.
Select the number of the program you

require. press Return and the program
will load and run.

This program only works for Basic
programs. The message "Bad program"
will appear i f  anything else is selected.

How does it work?
With the Aco rn  DFS,  memory

locations &HO to &EV contain a copy
of the first part of the title of a titled disc.
From &EN onwards is a copy of the
names of the files on the disc in blocks of
8 (the 8th byte is not part of the name).

PROC readmem reads these blocks of
memory, while PROCread obtains the
same data from DATA statements.

Note that if you have an Acorn DFS,
you do not need lines 190 onwards and
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THE BBC disc system is extremely easy
to use. However some people, especially
young children, find even this system
tricky.

For those who wish to use a program,
rather than change it, write i t  or do
anything else, it is easier to use a disc
system i f  a menu of programs on the
disc appears and the user types a
number to select a choice. It is with that
in mind that I wrote this program.

The program can be used in two
ways. People wi th an Acorn DFS
should use PROCreadmem, which
reads the copy of the catalogue from the
memory. The same program can then be
used on any disc.

As different disc systems store the
catalogue in memory in different ways,
PROCread allows the user to put the file
names into DATA statements.

The D ATA  statements are then
changed i f  the program is used for
different discs.

If you are not sure which make of
DFS you have, the make is indicated on
the screen when you  switch your
computer on.

Here are the instructions to set up an
automatic loading system:
•  Type in the program as shown. You
may type in just the part you require as
indicated by the REM statements. Note
that lines 1000 onwards should contain
the names of the programs on your disc,
rather than PROG I, etc.
•  Save under the program with the
name "MENU".
•  Type *BUILD !BOOT and press
Return.
•  After the number I  that appears,
type C H A I N " M E N U "  and press
Return.

•i••

$,Irtam.‘•
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From Page 1 0
lines 4 0  a n d  11 0  shou ld  read
PROCreadmem.

With any other DES, omit lines 190
to 240 and put the program names in
DATA statements from line 1000.
Lines 40 and 110 should be PROCread
in this case.

The file names are stored in a string
array and the appropriate element in the
array loaded, moved lower down in
memory to give longer programs room
to run (downloaded), and run.
5 S e t s  up  K E Y °  t o  load,

download and  r u n  the
program.

10 M o v e s  the display down one
line (optional).

20 S e l e c t s  MODE.
30 I n i t i a l i s e  variables. J% is a

program number. L %  is
start locat ion f o r  each
program (with Acorn DFS).
VVS(J96) are the program
names.

40 C a l l s  whichever procedure
you have chosen.

50-60 T i t l e  lines. I f  you have an
Acorn DFS (and are using
FROCreadrilern), put a title
on the disc using *TITLE

(see DFS manual). I f  you
have any other DFS (and
are using PROCread), put
the title in place of the @ in
line 280. The first seven
characters of the title will be
printed by this program.

70-120 R e a d s  the next file name
and stores i t  i n  the next
element of the array. It uses
either PROCreadmem o r
PROCread as described
below. A check is made that
there are not  too many
programs t o  f i t  i n  one
column on the screen (line
100).

130 S e t s  N% to the number of
programs.

140 P r i n t s  the program on the
screen.

150-160 T a k e s  i n  request  a n d
validates it.

170 P r i n t s  a message.
180 C a l l s  KEY0 (see line 5).
190-240 PROCreadmem reads the

next 7 bytes starting at L%
and stores them in a string
WS(.1%). These lines are
only required if you have an
Acorn DFS. In  that case
lines 40 and 110 should read

PROCreadmem.
250-270 PROCread reads the next

item of data, converts it to a
length of 7 and stores it in
WS(J%). These lines (and
the DATA statements) are
only required if you have a
DFS other than Acorn. In
that case lines 40 and 110
should read PROCread.

280-5000 T h e  D ATA  required by
PROCread.

This program is written for clarity
rather than efficiency.

It is hoped that, while working well
for beginners, more experienced users
will use the ideas to write more efficient
programs themselves.

Colour control codes were entered
using shifted function buttons. In the
listing these show in PRINT statements
as numbers in brackets, underlined. 129
corresponds to shifted fl, 130 to shifted
12 and so on.

The menu is set for 20 programs
(which looks neater as a single column
display). Change 140 to:

140FORIZEITONLPRINTIV...
'118t1U1:NEIT

and omit 100 to allow more names to
appear.

Disc Loading listing

1 REM DISC LOADING PROGRAM
2 REM INCLUDING AUTOMATIC DOWNLOADER
3 REM (c) Micro User 1984
5 *KEYO*DISC:MLOADWS(11%):MIFERROOT

HEN*FX15,1(M*TAPE1MD%zPAGE-14E00
:FOR1X.PA6E TOW STEP4
0(1%-13):!1%
:NEXT
:?(TOP-D%):255
:PAGE.ItE00(MOLD:MMODE7
:RUN1M

10 #TV255
20 MODE 7
30 as0

:LX4E00
:DIM W5(40)

40 PROCread
:REM Change this to PROCreadmem
if you wish the menu to be
automatically read i f  you have
an Acorn DES.

50 CLS
:PRINT "(136)(130)PETE'S SUPER
LOADING SYSTEM<137>";

60 IF (ASC (WS(JWAND 191)=0
THEN PRINT
:PRINT
ELSE PRINT '...'11$(J%)
:PRINT

110 MICRO USER M a r d i  1 9 8 4

70 REPEAT
80 L%21.14.8
90 JX=JP1

100 IF 8)21
THEN PRINT "(129)100 MANY FILES
FOR THIS SYSTEIP-1(130)CHANGE
LINES 100 AND 140 AS DESCRIBED'.

1(130>IN THE ARTICLE'
:END

110 PROCread
:REM Change this to PROCreadmem
if you wish the menu to be
automatically read i f  you have
an Acorn DFS.

120 UNTIL (ASC (WS(M)AND 191).0
130 N%..1%-1
140 FOR 111O N%

:PRINT l(129)11%'..."11$(11)
:NEXT

150 PRINT
:PRINT "(134)TYPE REQUIRED NUMBER
( THEN(136)RETURN(137))";

160 INPUT "N%
:IF WIOR li%>N1
THEN 160

170 CLS
:PRINT
:PRINT
:PRINT • (133) LOADING "WS(NZ)

180 *FX138,0,128
185 END
190 DEF PROCreadlem
200 FOR IX=OTO 6
210 LOCHRS (?(LX41%))
220 WS(J%)11$0%)4.0
230 NEXT
240 ENDPROC
250 DEF PROCread
260 READ WS(JI)

:11$(,1%)mLEFTI(NS(J%)4.1

270 ENDPROC
280 DATA I
290 REM you may put a title (7 charac

ters maximum) in place of I
in the above line i f  you require.

990 REM Put the names of your program
s in the following DATA lines.

1000 DATA PROG1
1010 DATA PR062
1020 DATA PR063
1030 DATA PROG4
1040 DATA PROG5
5000 DATA I

:REM this line must be left
as an end of f i le marker. Put
your own program names in DATA
statements from line 1000 to
4999,



•  The complete AMS disc drive package, tailored to your
BBC micro, is compatible with all disc interfaces and
includes cables, a comprehensive manual and utilities
on disc and EPROM. Housed in a steel case, matching
the BBC micro, these reliable and robust Hitachi 3"
disc drives are the ultimate for home office and
classroom.

•  The 3" disc is totally enclosed in rigid plastic and a
unique automatic steel shutter protects the delicate
disc surface from dust and finger marks. For the first
time discs can be used in industrial, educational and
commercial environments without the worry of
corrupting precious programs and data.

•  The disc is llippable" like a cassette tape and has a
storage capacity of 100K on each side in single density
mode (twice as much when used with a double density
interface). A neat plastic switch can be flicked back
and forth to write-protect valuable discs.Advance with AMS

3" Disc Drives—The Ultimate Choice

Mita n a w r

Reliable delivery
It not available from vete
local dealatl i l l J the
Eauotin below and we Ira/
sendit to )e)u itIØt ourtia.11
.0 quibble manly .b
uatanton

AdvsincedMematv
Sy Arms 1411 Ocean
Apotrmn.Wervir
W44 SMCi
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•  The AMS disc drives are completely hardware and
software compatible with 51/4" drives which can be
used in parallel so allowing easy transfer of software
Consequently the 3' drives will operate with all the
standard floppy disc interfaces. They take their power
from the outlet provided by the BBC micro — there's no
onboard power supply to corrupt data.

•  The AMS package includes utilities on both a disc and
an EPROM for formatting and verifying discs. The
EPROM, which is easily fitted, offers a simple to use
and permanent alternative to using the utilities disc.

•  The impressively engineered Hitachi 3" drives feature
an eject button allowing single handed operation, a
multi-colour LED indicating the disc side in use, and a
brushless direct-drive motor for reliable operation.
The super fast track-to-track access time of 3ms is at
the forefront of disc drive technology The longest of
programs are loaded in a flash.

Single 100K E225
Double 200K —E399
includes VAT and delivery
to your door

111111Ple

immlEmEr

A M R  iMEIN M = - -  E M I  M E I  M B

Advanced Memory Syst ems, ' • • •
Technology Centre. Oreen Lane, A.
Warrington. Cheshire WM 5NB.

Please send me by door-to-door courier,
AM5 3 IS) single disc drive all
inclusive package at E225 each

• A 1 4 5 - 3  rritwin disc drives all
Inclusive package at E399 each
with two tree discs,

Prices include EPROM, utility disc, cables,
manual, WI and delivery
Please send me by post, il rum with drives
Oil, d o u b l e  sided 1100K x 21 discs ai

E4.95 each.

h a b i l y 1 _ U t v  p a c k s  of live at E22,50 per pack

.se enclose a cheque for E
or debit my credit card

No

Name

Address

Post Code -  _ T e l  No

Signature D a t e
Please allow up to 28 days lot delivery



THE DRIVE
FOR (Z1

In the rapidly expanding world of computer
peripherals there is one company which
continually leads the field — Cumana,
Whether it is the best Japanese components
used in our top quality designs, the rigorous
training which all staff receive, or the superb
technical service we offer, everything must be
of the highest standard_
Cumana disk drives have an independent
power supply, 12 months warranty, and are
fully assembled and tested before packaging;
and they are now available for the BBC and
Dragon Micros — at unbeatable value for
money prices — from selected branches of
W. H. Smith and Spectrum UK in addition to
Cumana's nationwide dealer network.
For further information on these and other
Cumana products — including dual slimline
disk drives for the BBC Microcomputer —
contact:
Cumana Limited, Pines Trading Estate,
Broad Street, Guildford, Surrey, GU3 3BH.
Tel. (0483) 503121 Telex: 859380 Dragon .5 the regatered trademark 01 Dragon Data Li,

[(?)MAFIA, CU
The best name irt memory

•  F o r  further
information

:

about Cumana
desk doves.
please
complete and
return t hes coupon

am mterested i n t e r e s t s :
in Cumana disk H o m e  Use :1

drives tor the E d u c a t i o n  IBBC,Dragon• D e a l e r
Mic rocomputer B u s e n e s s
*delete as
necessary O M I I  3 /84

Tel. No
Note i f  dealef please attach this form n to your terterheadtrng



Saving grace
"THE difficulty experienced in loading
a program from tape is inversely
proportional to the number of copies of
the program you have made".

Even with a sound understanding of
the stated law, there are occasions when
it is only possible to save your latest
masterpiece once. I t  may be a  long
program and you are short of either time
or tape!

Whatever the reason, the fact that
you have only one copy puts you at risk
of losing the whole program.

If just one block refuses to load
correctly, pressing Escape is likely to
prompt a  rather curt, and singularly
unsympathetic. "Bad Program- in
reply.

A student who had been typing for
two hours on a previous day suffered
this precise fate. He was, quite correctly,
convinced that the part that had been
loaded was in there somewhere.

The problem was that the machine
would not let him at it.

Fortunately, his lost block being near
the end, it was possible to retrieve the
situation so that he could LIST the
complete lines which had been loaded.

He had then to retype only the last
few lines which had been lost.

To follow how this can be done it is
necessary to understand how a Basic
program is stored in memory. The best
way to  do this is to examine the
appropriate area of memory using the
operator.

First, set up a function key to show
the contents of locations PAGE, where
your Basic program is stored, up to
PAGE+20.

For example:
Carl FORI;PAGE 10 PAGE+20

:PRINTIOI A M I N
Then type NEW, press Return, and

enter the simple program which we shall
then examine:

IOREPI
20REPIARK

Note that there are no spaces.
Pressing key f9  will now display

Figure
On machines with the Acorn Disc

Filing System installed the addresses
will run from 6400 to 6420. These Figure I: Basic

program storage

133594
3585
3586 1 0
3587 5
3588 2 4 4
7587

0 1 3359 0
7571
3572
3593 2 4 4

657594
82

; ; ; :  7 5
13359•

7578  2 5 5
7599

7;:n?
3602 1 4 1
3603 7 2
7604 1 6 0

F RAN K DART shows how to rescue
your latest masterpiece when the
tape refuses to load correctly

L.Lr'ESS C O N 1 E N T S COMM •

START O F  B A S I C  L I L
L INE NUMBER,HIGH
LINE NUMBER, LOW
LENGTH O F  L I N E
TOKEN FOR REM
START O F  B A S I C  L I N E
LINE NUMBER,HICH
LINE NUMBER,LOW
LENGTH O F  L I N E
TOKEN FOR REM
ASCI I  A
ASCI I  R
A S C I I  K
START O F  B A S I C  L I N F
LINE NUMBER,HIGH
LINE NUMBER.LOW
does n o t  m a t t e r
does  n o t  m a t t e r
does  n o t  m a t t e r
does  n o t  m a t - W
d o e s  n o t  m a t t e r
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Increase your fire power!
More than just a joystick—a system
A  Nylon encased—Steel shafted joystick with ball and socket joint.
A  Fast sprung return to centre.
A  Graphite wiper linear potentiometers.
A  12 Months Guarantee.
A  7 day Money back Guarantee (on Hardware).

Complete control at your fingertips
A superb joystick and a keypad for the price of either one. Plus the software to integrate it
into the computer's system. One handset will work on it's own in the AID port as a joystick
and two fire buttons. joystick is immediately compatible with ACORNSOFT and
similar software. O r  111
The adaptor box joins together the analogue and the user ports to use the full •
keypads giving a total of 24 user definable keys. The adaptor box can also be
used as a splitter for the A/D port to take two items at the same time,
e.g. joystick and lightpen•

DELTA DRIVER on cassette or disc: Two programs on each
cassette or disc, One converts machine code programs
from the keyboard to the joystick or keypad, with
adjustable sensitivity on the joystick and will
run on any 0.5. The second program
(needs OS. 1.0 or later and an adaptor
box) duplicates any keyboard
keys on the keypads. In the
operating system, so that
it can become a
numeric keypad or
will take on the
function keys.

Numerous stockists
nationwide or direct
from us.

DELTA 14b HANDSET £12.95
DELTA 14b/1 ADAPTOR BOX £13.95
DELTA DRIVER CASSETTE £5.95 or DISC £8.95
Prices Include VAT and P&P.

Callers welcome at the factory—Monday to Friday.

VOLTMACE LTD,
PARK DRIVE,
BALDOCK9
HERTS.

" SG7 6EV.
MIIIE°A Tel: (0462) 894410

1



From Page 113
figures will vary with other DFS.

Basic is stored in  a  compressed
fashion using "tokens" for the keywords
-  that is, one byte is used as a code for
the keyword. The tokens are listed on
page 483 of the User Guide.

Of greater interest at the moment are
the four extra bytes on each line. In line
10 these are 13, 0, 10 and 5. In line 20
they are 13, 0, 20 and 8.

Each line of the Basic program can be
distinguished by the I  3s which can be
thought of as start of line markers.

The two numbers which follow each
13 are a coded version of the Basic line
number.

The first (LINE NUMBER,HIGH)is
"how many 256s in the line number".
The second (LINE NUMBER,LOW) is
"how many leftover". So line 10 is
recorded as:

0 256s
10 left over

Line 300 would be:
I 256s

44 left over
and line 1000 would be:

3 256s
232 left over.

The third number after each 13 is of
particular importance. This gives the
length of the stored version of each line.

A consequence of the way that this
value is worked out is that the "line
length" byte gives the address o f  the
next 13 when added to the address of the
previous 13.

In our example the first line, IOREM,
is stored f rom location 3584 and
upwards. Since the line length of this line
is 5, the next line is stored from location
3584+5=3589 and upwards.

One advantage of this method is that
the Basic interpreter can quickly scan
through the program, looking for  a
particular line number without having to
read all the text.

Let's refer to the line length bytes as
"links", since they link one line to the
next.

A correctly linked program is one in
which you can keep adding the link to
the address of the previous 13 to get the
address at which the next line starts.
This should contain 13.

If it does not, then something has
gone wrong and it is a "Bad Program".

A lost block would, at some point,
give a link to an address which had not
been loaded with the required 13, hence
"Bad Program".

To retrieve what has been loaded

correctly i t  is necessary to make the
interpreter think it has reached the last
line of the program before it reaches the
bad link.

Fortunately this is relatively simple.
Looking at the example once more you
will see that the last line links correctly
to a 13 (3589+8=3597) which should
mark the start of the third line.

"But-, I  hear you say, "there is no
third line".

Well, this is the way the end of the
program is stored — the physical end
that is, whether or not it be an END
statement.

There is a 13 just as i f  it is another
line, but the LINE NUMBER,HIGH is
a rogue value. A 255 in this position
would mean a line number of at least
255256=65280.

Since the highest you can use is
32767 this particular value signals the
end of the program.

All we need to do to stop the "Bad
Program" error is to put 255 into the
first of the two line number bytes before
the bad link is reached.

This wil l  fool the interpreter into
believing it has reached the end and it
will therefore look no further. The bad
link will not be seen.

The secret is to put the 255 in the
correct position to maximise the number
of lines retrieved.

The program below does just this:
10 PV:3584
20 REPEAT:PRINT2564(W1lOV2
30 LI=PV3:PZ:PX+1.1
40 UNTILM013:PRINT1FAILS HERE'
50 11=n-LLPV1:255
60 PAGE4584
This may be typed in when needed, or

can be loaded from tape. In either case it
is vital that it is located in some free area
of memory so that it does not overwrite
the program that is being retrieved.

A convenient way of doing this would
be to ensure you were in Mode 7. This
gives the maximum room to play with.
Since H I M E M  i s  8 0 0 0 0  and the
retrieve program is less than one block
long, it can be safely placed at 801300.

The way it works is to use a pointer,
P%, to point at  each successive 13
starting at PAGE. The line number is
calculated from the coded form and
printed onto the screen.

The link, L%, is  picked up from
location P%+ 3 and is used to calculate
the address at which the next line should
start.

So long as this address contains a 13,
the process continues.

When a  13 i s  not found i n  the
calculated position i n  other words, the
link is broken — L% is taken off the
pointer to go back to the previous 13.

P% is now pointing at a line which
does not link. The 255 is then put in at
P%* 1 to terminate the stored version
correctly.

Finally PAGE is set back to  its
original value so that typing LIST will
display what has been recovered. This
can now be edited or added to in the
normal way.

Try i t  ou t  using the  fol lowing
procedure:

I. Load a fairly long Basic program
but press Escape before i t  has
finished loading. You should get the
"Bad Program" error message.
Having thus simulated the problem of
the lost block:
2. Type:

MODE 7 R e t u r n
PAGE=80B00 Return
NEW R e t u r n

The use o f  8c7B00 for PAGE is
convenient, being safe f o r  both
cassette and disc machines.
NEW wil l  not lose your previous
program as PAGE has been reset so
that the retrieve program will be
stored well out of the way.
3. Type in, or load, the retrieve
program.
4. If using an Acorn DFS change the
number 3584 to 6400 in both lines 10
and 60. For other DFS change this
number to  the appropriate page
number.
5. RUN the program. You should see
the retrieved line numbers scrolling
the screen.
6. Type LIST to display what has
been recovered.
Should you need to use this utility in

earnest then you should perform steps 2
to 6 only.

You may never need this program
but, being so short, it is worth typing in
and saving just in case you do.

Make a note of the instructions (2 to 6
above) and copy the listing on a piece of
paper. Store this in the cassette box with
the program on cassette. The copy of
the listing is just in case the program
won't load.

Bat isn't this where we came in?
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SOFTWARE SCENE

Paintbox Oakleaf

"WHAT'S the point?" said a learned
friend when I  told him I was painting
pictures on a micro. "You might as well
stick to real brushes and canvas — you'll
get a much better effect".

Well, yes I  suppose so. But  then
again, you could have told Michelan-
gelo to stop messing about with a chisel
and a block of marble — or scoffed at the
early photographers experimenting with
their new-fangled cameras.

The point is that you can use just
about any kind of medium to produce
something artistic, so  why not  a
computer?

There are quite a few methods to do
this — a light pen is perhaps the one that
most accurately captures the feel o f
drawing.

Paintbox, however, uses keyboard,
graphics tablet and joysticks to create
images — with very interesting results
once you get used to painting by proxy.

You get a choice of Modes 0, 1 or 2
but I found the first two difficult to work
with as the palette or bar of colours at
the top of the screen was so tiny. And
anyway you are limited to just a few
colours.

So I  began in Mode 2, and after
several minutes cursing the cassette
player, the micro and the program itself
I discovered that in order to get an
image it helps if you don't try painting in
black on a black screen!

Perhaps the programmer could have
worked i t  so that the cursor's colour
defaults to white at the beginning.

There are lots of facilities. It's easy to
create geometrical shapes and lines by
pressing just one o r  two keys and
moving the cursor around.

But even better, from an artist's point

The micro-age answer
to Michelangelo?

of view, is the command that enables
you t o  build up tones — combining
several colours by using a dot pattern
instead of solid or flat areas of colour.

I found that using joystick and
keyboard together was the best way to
control the cursor joyst ick for general
areas of colour, with a freer style and
keyboard for finer detail.

Pressing keys 1 and 2 alters the speed
in the keyboard mode, useful i f  you
want to do carefully controlled intricate
detail. Bu t  why, oh  why, did this
command have to be put next to the
Escape key, which wipes out the image
on the screen?

I'd spent more than an hour on my
masterpiece and was putting on the
finishing touches when I accidently hit
Escape and the whole thing disap-
peared.

Surely i t  wouldn't have been too
difficult to arrange things so that you
have to press Escape twice before the
screen clears?

The instruction manual i s  fair ly
comprehensive and easy to understand.

The manual claims that the program
lends itself to serious applications such
as computer aided design but from my
experience I think this might be asking
too much.

don't have a  graphics tablet,
perhaps it is unfair of me to judge it a
that score — certainly keyboard an
joysticks are not able to  reproduc
images as accurately as CAD demand!

But Paintbox would really come int
its own in the classroom. It has alwa
been one of my complaints that arts an
sciences are kept too much apart, aa

inevitably that leads to specialisationtitone field with little knowledge about
other.

Using a  computer in the art cl
might convince the person who is bo
to tears by aggressive arcade games (
I am) that there is a lot more poten
for creativity on a computer than is
first apparent.

Also, the type who curls up in horr
at the thought o f  sitting in front of
drawing board might just be tempted
the prospect of using a micro.

If you want to paint traditional sty
works o f  art then stick to brush
canvas, as this package can be
substitute.

But there is  a  lo t  o f  scope f
experimenting wi th images using
computer, and Paintbox provides
flexible way of doing just that.

Every school should have thiJ
program. H e a t h e r  Sheldrid

PLAY A BIT BELOW PAR mi
BUT NOT THE PROGRAM
Supergolf S q u i r r e l

r vE  never played golf and, having had
a g o  a t  Squirrel Software's game
Supergolf, it's unlikely that I ever will.

Not that it's a bad game, in fact it's
very good. For your money you get an
18 hole course, a score card and a set
of golf clubs.

Also, i f  you're as bad at i t  as me,
you get humiliated into the bargain.

You see, no matter which club I
choose from the set o f  nine irons, I
can't get it right.

I've tried all the different strengths
swing (from one to 99) and I still c
judge it.

My ball has a terrible affinity for t
bunkers or, even worse, water. And
putting is agonising to watch.

Nor does it improve matters when
get a scorecard at the end of each h
telling me how far below par I  am.

It's an interesting game for up
four players, well conceived and w
worth playing.

Yet, terrible though I  was a t
Supergolf remained fun and left
wanting to play again. Enough said.

Nigel Peter

1
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worim
Get to know the lie of
t h e landCounty (SM) B r y a n t s

TWO related programs provide a useful
aid t o  familiarisation w i t h  local
geography. For this review just County
(SM) will be described. Its companion
program. County (SW) deals with the
south west peninsula of England.

County (SM) covers the counties of
Dorset, Hampshire. West Sussex,
Surrey, London, Berkshire, Wiltshire
and Avon. There are two options on the
menu -  identifying towns, and identi-
fying rivers or counties.

The first option displays an attractive
four-colour map with the locations of 20
different towns marked on the map by a
cross.

The user is prompted to  find, for
example, Lyme Regis. This is done by
flying a small aeroplane over the map.
using the cursor keys. until it is over the
cross which you think marks the town
you are looking for.

the location you choose is not the
correct one, then the computer responds
with -That's Dorchester" or whichever
town it is.

When you do get the location right, it
plays a little tune and responds with
"Good -  you found i t " .  Af ter  two
questions you're told how long you took
to correctly locate the two towns.

This part of the program is good. The
aeroplane doesn't move all that fast and
tends to leave a smudge when you stop
over a  town, but the graphics are
colourful and the controls easy to use.

The second part o f  the program.

Well set-up workshop
toolkitBBC Micro Toolbox B B C  Soft

THIS set of 25 utilities comes from Ian
Trackman, the "Making the Most o f
Your Micro 's"  programmer extra-
ordinaire. A s  you would expect, i t
contains some very useful programs.

They are in two sets. One contains
routines that can be included in your
own programs, while the other i s
intended purely as program develop-
ment aids.

identifying rivers and counties, covers
the rivers Frome, Stour, Avon, Wylye.
Yet,. Cherwell, Thames, Wye, Test.
Itchen, Rother. Arun and Wey.

The map display has the counties
shown as before, but this time they are
each numbered. as are the rivers. To
help you a little adjoining counties are
named to provide a few ideas of scale
and reference.

The user is prompted to name, for
example, river R12 or county C5. If the
input is wrong then the computer beeps
and gives the right answer, but i f  it is
correct then it responds with -Correct -
well done!".

Every now and then you are told how
long i t  took you to  answer the last
question, which helps keep you on your
toes a bit, and after 10 questions you go
back to the menu.

There really ought to be a scoreboard
to tell you how many answers you got
right, and whether you were better at the
rivers or at the counties. But there isn't,
so you would have to  note this for
yourself if you wanted to know which to
practice on to improve your answers.

Overall, though, this is quite a nice
and useful program. I t  doesn't come
with any documentation, which could
be useful, and isn't quite as polished as it
could be, but probably represents good
value for money nevertheless.

Jane Jackson

The first set contains six sorting
routines, circle generating codes, three
character generating/printing p ro -
grams, a graphics dump and a speech
unit utility. Most of these are written in
Basic and are well annotated with
REMs.

I particularly liked the Shape Maker
program which allows one to convert a
shape on the screen into user defined
characters.

The second set of programs seem to
be what every writer o f  large Basic
programs on the BBC Micro has been
waiting for -  i f  he/she hasn't already
written them.

There are, for instance, three utilities
that help to shorten Basic programs.
The first is a REM stripper which not
only removes REM statements but also
lines with only colons or spaces.

Follow this with a space removing
program and then a packer that tucks as
many statements as possible on to one
line and your  original program is
considerably shorter, and  hopefully
faster.

With a disc system the whole process
is easily automated and is explained in
the manual.

Conversely, i f  you have a  packed
program that you would like to make
understandable y o u  can  use the
unpacking and spacer programs that
unravel most of the mess that the above
programs have created.

Add to  these a  cross-referencer, a
variable dump, a global replacer and a
resequencing program, and a good deal
of the drudgery of  writing in Basic is
obviated, •

The programs come on tape but with
full instructions on how to write them on
to disc.

A colleague wrote a small program
which automatically transferred the
programs from tape to disc for me, and
this would have been a nice addition to
the package.

The manual is large (208 pages) and
has complete listings together with
concise explanations.

This is a very useful addition to any
Basic programmer's toolkit.

Alan Plume
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SOFTWARE SCENE

Business Games
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1Acornsoft I

THE Business Games cassette from
Acornsoft contains two business games.
Stokmark and Telemark.

Stokmark allows one to eight players
to deal in the shares of four different
companies on the Stock Exchange. The
aim is  to  make as much money as
possible.

As in real life, a player's wealth is
increased through the  receipt o f
dividends — a share o f  a company's
profits — or through making a capital
gain i f  the share price rises.

Of course the share price could fall,
so that a player could make a loss.

The guide accompanying the tape
explains some o f  the terms used i n
investment analysis.

Using these the program produces
regular reports on each player's wealth
and on each share's performance so that
they can plan their next moves.

The main influence on the value of the
shares is whether they are being bought
or sold. If there is heavy selling then this
depresses the share price. I f  a share is
sought after, however, then the price will
be forced up.

As in real life, there are also random
economic factors, such as strikes, which
affect a share's performance and make
planning difficult.

The game is a  well-presented and

Trafalgar: A  wargame between two
fleets. English and French, as in the
battle of  Trafalgar, for two players or
one against the micro. Combat is on the
basis of  ship to ship engagements with
cannon broadsides trying to take out the
opposing guns.

When firing you have to take into
consideration wind speed and direction,
deck height and distance. Victory goes
to the first to sink his enemy's fleet.
(Squirrel)

Chuckie Egg:  Mov ing  around a
multi-level hen house by  climbing
ladders, jumping, dropping through
holes or  taking convenient lifts, your
task is to collect 12 eggs and as much
corn as you can.

Opposing you ini t ial ly are three
roving birds. As the game progresses

ake a profit
with your micr(
useful introduction to some investment
terms. but I  thought that i t  became
rather repetitive after only a short time.

Telemark is a game for four players
or teams involving the manufacturing
and marketing of TV sets.

Players start with the same amount of
cash and are then asked to make capital
investment decisions, such as the size of
the factory, which will determine the
production and storage capacity of the
businesses.

The larger the factory the more can
be made, stored and potentially sold but
the factory overheads or expenses will
also rise.

The players are then asked to make
production, marketing and pricing
decisions, all of which can influence the
profits which will be made.

For example, if your prices are set too
high then other suppliers may win part
of your market share.

If your prices are pitched too low
then. although you may gain a large
share o f  the market, you may not be
charging enough to make a profit.

Certain random effects are also built

R O N S  A  first look at someof the latest releases

you encounter a  vicious, intelligent
flying duck, which takes over and
follows you relentlessly. (A &  F)

Space Shuttle: Your mission, as pilot of
the US Space Shuttle, is to launch it,
retrieve a malfunctioning satellite and
then make a  safe landing. Weather
conditions are preset for each "run" and
you are debriefed at the end o f  your
performance. (,4 ic rode al)

Missile Control: By cunning use of your
three missile batteries, you must defend
a city from showers o f  enemy missile
attacks.

With each successive wave the attack
strengthens, incorporating planes, satel-
lites and intelligent missiles. A game for
up to four players. (Gemini)

Holt tiny do you Wish to buy?

DillLY NEWS

NEW POWER STATION TO BE NUCLE0

Yesterday's Price changeS•
COletine - 9

Press SPACE BAR to continue

in to make decision making a little more
difficult — and realistic.

At each stage the program checks to
see if a player's decisions are feasible.
There may not be enough production
capacity. market share or cash to enable
the plans to be fulfilled.

To help, each player is given frequent
opportunities to have information vital
to decision-making displayed on screen.

At the end of  each round financial
and market share reports are produced
so that the players can see how they are
getting On.

This is  a  good game and t o  be
properly appreciated must be played
seriously.

Rather than making decisions by
blind guesswork. which will teach little
and quickly becomes dull, players
should carefully plan the development
of their businesses.

They must ensure, for example, that
they will have enough cash for future
operations and that they will charge a
price that will return them a profit. A
pencil and paper are indispensable.

Acornsoft have obviously realised
that this is an important aspect of the
game and they have provided some
blank charts in the program guide to
help players work out their cash flows
and to estimate suitable selling prices.

As a small point, I  think that many
people would appreciate a  worked
example in the program guide showing
how the profits and, in particular. the
balance sheets are calculated. This
would help make a good game even
better.

Ken Garrett



Tree software,only £225.
If you own a BBC Micro, you can t h i s  data can now be transferred to

now download, store and run programs memory and manipulated in any way you
(transmitted free of charge via Ceefax) w i s h  (making graphs or bar charts for
with the new Teletext Adaptor, priced instance).
225 inc. VAT. I t ' s  yet another development in our

These programs make up the BBC programme to help you fully realise your
Telesoftware Service (which is intended to BBC Micro's potential.
become a computer software broadcasting • I f  you're a credit card holder you
channel) and although primarily educat- c a n  order the Teletext Adaptor by ringing
ional, they will soon developA l l i p p l i r m p p o p  01-200 0200 at any time or

urmg ornce
hours.

(You can also find
out the address of your
local BBC Micro dealer by
calling the same numbers.)

Alternatively, you
can order it by sending off
the coupon below.

into general interest and
business areas.

And, as they will
change every two weeks,
you'll soon be able to build
up a vast bank of top qual-
ity software without ever
having to put your hand in
your pocket.

But that's not all
the adaptor has to offer.
It also enables you to
gain access to the
normal teletext store
of data.This is differ-
ent to simply having
a teletext TV
because it means

Technical Specifications
Access to Teletext and Telesoftware Services broadcast on
UHF. channels E21 to E69.
Speed of max. data capture rate approx.128k baud.
(8 lines of Teletext per frame.)
Height 70mtn. Width 210mm. Depth 350mm. Weight 2kg.
Colour: BBC Computer cream.
Construction: Moulded top and bottom to match BBC
computer profile. ABS injection moulded plastic.
Controls: Four tuning potentiometers on rear panel.
Mains on/off switch on rear panel.
Power in 240v, 50Hz.,15w.
Operating Temperature:10' to 35°C.
Designed and manufactured to comply with BS415 Class I
standard.

Name
Address

Signature

Postcode

To: BBC Microcomputers, do Vector Marketing,
Denington Estate, Wellingborough, Northants NN8 2RL.
Please send me B B C  Teletext Adaptors at £225
each, inc. AT and delivery. I enclose PO/cheque payable to
Readers A/C, Acorn Computers Ltd, or charge my credit card.
Card Number
A mex./Dinenil V in/Access (Delete)

Registered No.140 3810 VAT No. 215 400220

The BBC Microcomputer System.
Designed, produced and distributed by Acorn Computers Limitedu3
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This voucher is worth f l  per person
off the normal admission price of

(adults) and £2 (children)
(V&rdforo maximum of4 peoMe)

Electron &BBC Micro User Show
10am • 6pm, Thursday, 29 March
10am - 6pm, Friday, 30 March
10am 6pm, Saturday, 31 March
10am • 4pm, Sunday. 1 April

New Horticultural Hall
Greycoat Street, London SW1

Buckingham
Palace

How to get there
Parliament

Square Westrmn

School and
College Groups
Entry only El per student if bookings are
made in advance. Send your cheque
(made payable to Database Publications)
and SAE to:

Electron & BBC Micro User Show
68 Chester Road, Hazel Grove
Stockport SK7 5NY
Tel: 061456 8383
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WHILE the BBC Micro has more
additional inputs than most other
computers, it cannot hope to have all the
different types we might need for every
Situation.

This is very pleasing for me as i t
keeps me in employment! However, it
can be quite frustrating when you find
the machine will not do quite what you
want.

This occurred recently when a
teacher asked me if it was possible to use
the BBC Micro like an oscilloscope.

"No trouble," I  said, "just use the
built-in analogue input port".

Well it turns out that this is fine for
slow waveforms, but anything over 30
Hz and the converter is just not fast
enough to cope.

As the teacher wanted to  display
audio waveforms to the class, some-
thing extra needed to be built.

There are many analogue to digital
(A/D) conversion techniques, and they
are mainly a  three way compromise
between speed, accuracy and cost. So
on a fixed budget you have to trade off
speed for accuracy.

In all fairness, the BBC Micro has
done very well with 10 bits accuracy
and a 10 mS conversion speed. But,
good as i t  is, i t  will not cope with all
situations.

In the case I've just mentioned it is
not fast enough to display an audio
frequency waveform. There are other
applications which we will meet later on
in the Bodybuilding Course where a

oscilloscope
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faster A/D converter is needed. So lot
this month's exercise we will look at hoi
to add one to your micro.

The fast A/D converter board plugs
into the user port and enables signals to
be digitised over a range of 115 volts
Each sample takes about I5uS to
acquire, and is of 8 bits accuracy.

You see we have traded speed for
accuracy. With 8  bits we can get a

By MIKE COOK
number from 0 to 255 whereas with tI4
built-in converter we can have 0  tat•1023.

Although the Basic ADVAL c o •
mand returns a number between 0 and
65,536, there are only 1,024 significant
increments.

So the built-in converter is four times
more accurate but about 600 times
slower.

The built-in A I D  converter uses a
technique known as a  dual-ramp
conversion process.

This is a very good way of getting a
very accurate conversion but  i t  is
notoriously slow. In fact the one in the
BBC Micro is the fastest one I  have
come across.

We will be covering the dual ramp
Digital
output

Clock

Digital
input

Register

1

1

Figure I: Block diagram of a successive
approximation A to D converter
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process in a later article, so we will leave
it there for the moment.

The A/D converter I have used here
uses what is known as a successive
approximation process. Most o f  the
required components are on one chip,
the Ferranti ZN427.

Successive approximation is a tech-
nique you may be familiar with, but you
may not know it by that name.

Most people owning a computer must
have played a number guessing game at
some time or other.

It i s  the one where a  computer
guesses a number and you have to
match it.

After each guess you enter you are
told whether you are high, low or just
right.

You start off just guessing wildly but
pretty soon you develop a successive
approximation technique.

Suppose the number is in the range I
to 100. Your first guess should be 50,
half the range.

If your guess is too high the number
must be between I and 50. So your next
guess should be 25, again half the range.

You can continue halving the range
and eventually you are bound to find the
correct number.

The successive approximation A I D
converter works in a similar way. The
block diagram is shown in Figure

An unknown voltage is presented at
the analogue input. This feeds into a
comparator.

A comparator is simply an amplifier
with two inputs whose output is high or
low depending on which input has the
higher voltage.

The second input is taken from a D/A
(digital to analogue) converter.

As the name suggests this takes a
digital number and converts i t  into a
voltage. The register then makes a guess
at the voltage by chosing the mid-point.

This is represented by  the most
significant bit of the digital input being
high and the rest low.

The output of the comparator is fed
back into the register which then decides
whether to keep that bit high (if the input

Comparator

High
signal

Analogue
input

PART 13

voltage is in the upper half of the range)
or set it back to low (if it is in the lower
half).

The register does this for each bit in
turn in order of decreasing significance
(bit 6, then bit 5 and so on).

After it has made the decision on all 8
bits, the number it is left with represents
the value of the input voltage.

Note however that these are in
arbitrary units and are relative to the
maximum voltage produced by the DiA
converter.

This does no t  matter i n  many
applications as all we want is a number
proportional to the size o f  the input
voltage.

The speed of conversion is governed
by a clock signal.

The slowest unit in the circuit is the

User
port
data
bits

Cl

1 4 n 7

E>

E.O.0

S-C

• 51d

VR I

I  100k 1 4 flOR

18

15
14
13
12
t I

ZN427

IC I

R7
15k

10-
4 9

Clock

14 I C 2o
El51 2

10 —
9
7_  -  -  -  _  _  _

741-S 13

1

RI
39OR

C2
1,4JF

R5
7k5

R6
15k 1 5 s

- - - - A A A A / V - -  Analogue
input

C4
7  1JF

1  +5vR2 0 ,  INF

I k I  C5

D I

R3
D2

1 4 7 k- C 3
47,oF

Figure I I :  Circuil of the fasi .11D

comparator and the clock has to be
sufficiently slow to allow it to settle.

However, as only one clock cycle is
needed for each bit of accuracy (plus
one to start it off) the technique is very
fast.

Figure II shows the complete circuit
of our fast AID board. You will notice
that as well as the ZN427 there are
some other components.

The A ID chip needs feeding with a
clock signal t o  govern i ts speed o f
operation.

This is generated by IC 2 which is a
741-S13 consisting o f  two 4-input
Schmitt input NAND gates.

One gate is wired up as a relaxation
oscillator and basically i t  acts as an
inverter.

When there is a logic one on all the
inputs, there is a  logic zero on the
outputs.

Conversely, when there is a logic zero
on one or more inputs there is a logic
one on the output.

The gates have what is known as a
Schmitt input, where the threshold
voltage on the input — that is the voltage
needed to make the input a zero or one —
depends on what logic level is currently
on the output.

This difference in threshold is known
as the input hysteresis.

The oscillator works by connecting

March 1984  M I C R O  USER 1 2 3
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From Page 123
the output back to the input.

If the input is low then the output
must be high. But i f  the output is high
then the input is  high therefore the
output must be low!

What actually happens is that the
logic state o f  the output constantly
changes or oscillates.

If  there were just a direct connection
between input and output the frequency
of oscillation would be determined by
the propogation delay of the gate.

The propogation delay is the time it
takes for a change on the input of a gate
to affect the output.

This alone would produce an output
of too high a frequency and so we have
to introduce an extra delay. This is done
by using a capacitor from the inputs to
earth and a resistor in the feed-back
path.

So as the voltage on the output goes
high the capacitor will start to charge
through the resistor until it reaches the
positive threshold point  where i t
switches the output to low.

The capacitor then starts to discharge
through the resistor until the negative
threshold point is reached when the
output goes high again.

This produces a  fixed frequency
clock signal on the output of  the gate.
shown in Figure HI.

The resistor is split up into a fixed and
variable resistor t o  allow the clock
frequency to be altered slightly.

The ZN427  has a  guaranteed
conversion time of  I5uS but, like all
devices, can run slightly faster.

The speed depends on fine variables
in the manufacture such as the exact
purity of  the semiconductor, the stray
capacitance and what the machine
operators had for lunch!

So by including the variable resistor
you can get your converter working atits limit.

The second gate in  the 74LS 13
package is used to clean up the signal
produced by the oscillator and provide a
fast rise-time.

This clock signal is fed to the ZN427
and controls the conversion process.

The conversion is begun by applying
a negative pulse to pin 4. This is known
as the "Start of Conversion" signal or
SC.

According to  the data sheets, the
positive edge of the SC pulse should not
occur within 200nS of the falling edge of
a clock pulse.

To ensure this. the SC pulse is also
wired to the oscillating gate and when it
goes low will force the output of  the

24 MICRO USER March 1984

Hysteresis

Capacitor
voltage

clock to go low also. When the SC goes
high the oscillator will start again.

The SC pulse is wired up to the CB2
control line which can be made to pulse
every time a number is written to the B
side of the VIA.

As all the VIA data pins will be inputs
this is known as a dummy write as it
does not matter what is written only that
something is written.

When the conversion has been
completed the  EOC l ine (end o f
conversion l ine) makes a  positive
transition.

This is connected to CBI and can be
made to generate an interrupt or set a
flag.

In Basic programs, however, it is not
necessary to look at this as the delay
between starting off a conversion and
getting the results is longer than the
conversion time itself.

In order to make any form of A/D or
D/A conversion it is necessary to have a
voltage reference.

This i s  a  voltage against which
everything is measured.

The ZN427 has a built in voltage
reference. But i f  you want to put your
own in this can be done on pin 7. I t
should be in the range 1.5 to 3,0 volts.

This is useful when several A / D

Figure I I I :  Waveforms of a relaxation oscillator
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The input c i rcui t ry consists tr.,harge
resistors R5-R7 which are arranged sr.,-.3• pt.(
that when the input is at earth, R6 is it A n  tparallel with R7. vou wa

As the latter pair are the same valuclam, t
(15k), their total resistance is halyxr:nver'se
(7k5), forming a potential divider withend.
R5 to present half the reference voltage To bto the converter's input, it as it

I f  the inpu t  goes below earth s o  %,
(negative) then the voltage on the inputget on
will drop below hal f  way. Similarly Y o u
when higher than earth i t  will rise toconnecabove half way. Build r

The limits o f  conversion should heconstrtreached with the input voltage at -1- 5 Altelvolts.

-*Nit gotng threshold

—VE going threshold

Logic (Putput

As there are resistors in the inputcontair
circuitry you would have to supply in'
excess of +10 volts to do the chip any
damage. •

The only fly in the ointment is that the
comparator in the A / D  chip needs
negative supply.

This cou ld  be taken f r om the
auxiliary power socket on the BBC
computer. But there is a better way.

As the  current needed o n  this
negative supply is  very small i t  is
possible to generate it from the positive
supply.

As we already have an oscillator
running i t  is  fa i r ly  easy. We use
something called a  diode pump toListing
generate a negative supply. Consider the
circuit in Figure IV.

The capacitor has one side connected + 5 v
to +5 volts and the other side to earth
through a resistor. Therefore there is a
voltage across the capacitor and thus it
has a charge stored in it.

If one end of the capacitor suddenly
drops by 5 volts then the other end must
also d r o p  b y  5  v o l t s  because
instantaneously there is no change in
charge.

10 M(
20 PI

Figure

30 Pf
40 PI
50 Pf
60 PI
70 ?/
80 .71
90 ?I

100 Al
110 PI
120 GI
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So as one end drops from 5 volts to 0
cits the other end must drop from 0
efts to —5 volts.
The capacitor w i l l  then start t o

ischarge through the resistor.
When the capacitor is discharged (no

oltage across it) the input end is taken
pickly to +5 volts again.

The other end responds by trying to
rise to +5 volts to preserve the charge or
la.:k of it. However the diode D I then
parts to conduct and rapidly charges
'lie capacitor again.

This diode is  said to  clamp the
apacitor to earth.
In Figure II diode D I acts in the same

•ay with diode D2 preventing any of
e negative voltage getting back to the
pacitor.
Therefore the capacitor pumps

harge into the circuit which is stored in
3, producing our negative supply.
An alternative explanation is that i f

ou waggle one end of a capacitor and
amp the other to earth you will get the
verse of the waggling at the clamped
d.
To be honest that's the way I think of
as it is so much easier.
So with the circuit explained we can
on with the construction.

You can make it on Veroboard and
connect it up to the user port using Body
Build packs I  and 2. That's the way I

ronstructed the prototype.Alternatively Body Build pack 10
contains all the parts and a  printed

10 MODE 7
20 PRINT TAB (0,5 ) 11THE EIEEB BODY

BUILDING COURSE No. 13'
30 PRINT 'By Nike Cook'
40 PRINT
50 PRINT 'FAST AID CONVERTER TEST'
110 PRINT TAB10,12); "CURRENT VALUE'
70 VE62=0
BO ?&FE6C=C?&FE6C AND 1iF) OR &BO
90 liFE60=0
100 Al-tiliFE60
110 PRINT TAB(0,10) OW 1
120 GOTO 90

isling I

Input

Figure IV: The voltage transitions on a eapieitor

Address
increases
in units
of I

Every 8 bytes
the address jumps
& I 3 8  U n i t s

&5800

Address increases in units o f  8

5 3

Pixels I  bits in 1 byte

Figure V: Mode 4 address/pixel positions

circuit board.
You will still need a cable (Pack 2 or

similar) to connect it up to the user port.
Just identify the component numbers

on the screen printed circuit board with
the component l ist o r  diagram and
solder away.

The capacitors are marked with a +
and the diodes are marked with a band
to help you insert them the correct way
round.

Having constructed it, the program in
Listing I  should test i t  out. Line 70
ensures all the data lines on the user port
are inputs. Line 80 sets the CB2 line to
give a SC pulse when written to without
affecting any control lines for the printer
(side A of  the VIA).

Line 90 starts the conversion, which
is completed by the time line 100 is
executed.

The result is plotted on the screen and
the program then loops to get another
sample. Forgive the GOTO but I have
not been feeling well lately.

Run the program and apply a voltage
to the input. As this voltage changes the
number should respond.

Now to put it to some serious use. We
could arrange the converter to generate
an interrupt every time a conversion is
completed j us t  l i ke  the bu i l t  i n
converter.

But, as the conversion time is very
short, the computer would spend most
of its time getting samples and you
would think you had a ZX80 instead of

ov

a BBC! So we are only going to use it
when it is necessary.

The program in the listing starting on
Page 127 i s  f o r  a  digital storage
oscilloscope using the fast AiD conver-
ter.

It can show signals quite clearly up to
2 KHz in real time and display even
faster changes in the expanded mode.

The program works by first gathering
256 samples as fast as it can and storing
them in memory. While it is doing this
the interrupts are disabled so that the
time between each sample is constant.

It then displays these samples as a dot
plot, at the same time rubbing out the
dot from the previous scan.

At first I  tried using the operating
system OSBYTE calls. This resulted in
the program taking too long to run. The
display was not updated fast enough.

So I had to write the program so that
it altered the display by writing directly
to memory.

To do this we need to know how the
pixels on  the screen relate t o  the
memory locations. This changes de-
pending what mode you are using.

I have written the program to use
Mode 4 and it cannot easily be changed.

Figure V  shows the relationship
between address locations and screen
position.

Each bit in a byte corresponds to one
pixel. So i f  we set bit 7  in memory
location &5800, the top left hand pixel
will come on.

As we move down the column the
address location increases by one until it
reaches &5807 and then the address
jumps by &I38. So the one under that is
at address 80940.

In the  X  direction the address
increases in steps of  8 from the first
column.

It is obviously time consuming to
make the calculation from an X-Y
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MICRO WORLD
Edinburgh I  G l a s
031-2281111
Telex 72355 CLACON G

Model  B wi th latest 1.2
Operating System   [ 3 9 9 . 0 0

Mode l  B with Disc Interface E 4 6 9 . 0 0
Mode l  B with Econet   E 4 4 6 • 0 0
ALL EX-STOCK

SHINWA-CTI CP80
FULL FEATURED
80 COLUMN MATRIX PRINTER
(FRICTION AND
TRACTOR FEED)

O N LY  E249
INC.  VAT,
CARR. ES
FULL ONE YEAR WARRANTY

4 COLOUR GRAPHIC
PRINTER/PLOTTER

MAIL ORDERS TO:

MICROWORLD
(Authorised BBC Dealer and Service Centre)

12 LEVEN STREET,  E D I N B U R G H ,
(Nr. Kings Theatre, Tolicross)

TEL: 031-228  1111  ( M - S  9-5_30)

Carriage E6 per item, all prices include VAT, please check
price before ordering. Cheques must be made payable to

Andrew Whyte and Son Ltd.

EDUCATIONAL & BULK
DISCOUNTS AVAILABLE, ALSO

COME AND SEE ECONET IN
OUR SHOWROOM

DISTRIBUTORS FOR S H I N WA CP80 AND M C P 4 0

MCP40
ON LY EV19.95

i
/ / / / 4

DISC DRIVES

MONITORS

77/83 Holbor
A

OPEN

Sanyo 14" colour   E 2
Sanyo 14" colour med. res.   E 3
Sanyo 14" colour high res.  £ 4
Microvitec 14" colour   £ 2
Novex 12" amber  E  1
Zenith 12" green
Sanyo 12" green
BMC 12" green   E l
BMC Turntable

SOFTWARE: Full range of  ACORNSOFT
MICRO-POWER, SUPERIOR SOFTWA
ALLIGATA, GEMINI, plus good range

EDUCATIONAL software. Please call or
for list.

(Add 50p  post per order.)

1 5
ACORN

SCOTLAND'S ONLY EXCLUSIVE BBC M I C R O  DEALER
EDINBURGH Microworld G L A S G O W  Microworld12 Leven Street

11 Bath StreetTollcross
gow G2

041-3321116
ABERDEEN Microvvorld

n Street
berdeen
SOON!

126 M I C R O  USER M a r c h  1984.

A L LT E A C S L I M L I N E  UNITS
Single D r i v e s
40 track 100K Cumana CS100 E 2 2 5 . 0 0
40 track 200K   E 2 4 5 . 0 0
40/80 track 200K   E 2 0 7 . 0 0
40/80 track 400K   E 3 4 5 . 0 0
80 track 200K Cumana CS200 E 2 5 9 . 0 0
Dual Drives
40 track 200K   E 3 7 5 . 0 0
40/80 track 400K  E 4 3 0 . 0 0
40/80 track 800K   E 6 0 0 . 0 0

Prices include leads, formatter
manual and P.S.U,

MICROWORLD D ISC D R I V E S
MW 400K 40/80 track switched E 3 4 5 . 0 0
MW 800K 40/80 track switched E 5 1 5 . 0 0
Above include f o r m a t  disc manual

and f i t  under BBC (Torch style)

. 1
Shinwa CP80

PRINTERS
E249.00

Seikosha GP100A   E 2 1 5 . 0 0
Seikosha GP250X   E 2 7 1 . 0 0
Seikosha G P700 4-colour  E 4 2 5 . 0 0
Epson FX80   f  415.00
Epson RX80  E 2 7 9 . 0 0
Epson RX80FiT   0 1 5 . 0 0
Juki 6100   £ 4 1 5 . 0 0
Silver Reed Daisywheel  o n l y  E3 15.00
MCP40 colour printer/plotter   E 1 1 9 . 9 5
Interface Cable for above   f  15.00

25,00
13.00
79.00
39_00
05.00
85.00
82.50
10.00
15.00

,
RE,
of
SAE

I.
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'5.00
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9.00
5.00
1.00
5.00
5.00
9.00
5.00
5,00
5.00
9.95
5.00

5.00
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From Page 125
co-ordinate location to an address for
each point plotted. So we do most of the
calculations beforehand and store them
in a look-up table.

This look-up table of the address of
the f i rs t  by te  i n  each column i s
performed in lines 220 to 280.

The most significant byte is stored in
a table starting at address 80700. and
the least significant byte in a table at
&5600. It is more convenient to split the
values up in this way.

As we are plotting every possible X
value we have to  keep track o f  the
number to  add to  the first column
address.

A mask with a single bit in it is stored
at &86 to tell us which bit in the pixel to
change.

Whenever we plot a bit we store the
address in a table (80400) so that the
next time round we can use the address
directly to erase the point.

The first time the routine is entered
there is no point to erase and so this
table is filled with dummy points in the
procedure WIPE. The addresses used
are in ROM and so nothing will beaffectect

This results in  a  very fast and
responsive display. Tr y  to  alter the
speed of the clock oscillator so that the
data is gathered as fast as possible.

In order to view a stable trace it is
necessary to start taking the samples
from the same point on the waveform

10 MODE 4
20 HIMEM mt52FF
30 DIM CODEX PO
40 PRINT TA810,5WTHE BEEB BODY

BUILDING COURSE'
50 PRINT "Number 13 March 1984"
60 PRINT

:PRINT
70 PRINT "By Mike Cook'
80 PRINT
90 PRINT

100 PRINT 'FAST A/D CONVERTER OSCILLO
SCOPE'

110 PRINT
120 PRINT 'PRESS ANY KEY TO START'
130 AS4ETS
140 PRINT
150 PRINT 'INITIALISING"
160 liFE62=0
170 1FE6C:(11FE6C AND IF) OR &BO

each scan.
This is made possible by supplying a

trigger or threshold point.
The waveform must cross this point

on a rising edge to trigger the data scan.
If the waveform never reaches this point
then there will be no display and the
only way Out is to press Break.

When the trigger point is set to zero
there is no waiting, the scan proceeds
immediately.

By pressing the space bar the trace
can be frozen. You can then alter the
trigger point or expand the scale of what
you have. The dots may be isolated or
joined up.

The scale factor may be any integer
from 1 (no scaling) to 100 (quite a lot).
The display always starts from the
trigger point. You  can make this a
variable as well if you like. It is found in
line 1290.

180 186480
:180:00
181=00

190 4FE6E.&90
200 fq45600
210 FOR AV4 TO 31
220 FOR 8X=0 TO 7
230 M4%414003%45800
240 ')MX:TZ MOD 256
250 MXII00rTZ DIV 256
260 NMI.'
270 NEXT
280 NEXT
290 FOR R=0 TO 3 STEP 3
300 PV:CODEX

This listing is included in this
month's cassette tape offer. See
order form on Page 169*

Well that just about raps it up for this
month. Like all projects it  is just a
starting point for you.

You can calibrate the data capture
rate so that you can guide a cursor
through a frozen display and have a
read-out of  the time and amplitude at
that point.

You  could even include more
complex triggering such as negative
slope and delayed triggering. It is up to
you. The hardware is there. It's just a
matter of software.

The applications of this hoard are not
just limited to displaying waveforms. I
already have at least two projects in
mind that will use this board so you
should get your money's worth from it.

Well M I  not superstitious, but
nice to gel number 13 out of the way.
See you next month.

Body Build Pack V°. 10 consists oft
ICI  ZN427 A I D  converter; IC2
741_,S13 N A N D  Gate; R I  390R;
R2 i  k R3 47k; R4 180R; R5 7k5
1%; R6 I5k 1%; R7 15k 1%; VR1
100R preset; C I  4n7;  C 2  l u F
electro; C 4  I t &  tant; CS (L i t&
disc ceramic; D I  D 2  I N 4 1 4 8
diodes; 18 pin IC socket; 14 pin IC
socket: 20 way IDC Header; Fast
A/D printed circuit board; 3 way
terminal strip.
•  You can order this pack and
previous ones with the order form
on Page 132.

Oscilloscope listing

310 C
320 OPT I%
330 .START SE!
340 LDA 1181 \GET TRIGGER VAL UE
350 CMP 10
360 BED NTRIS \TO NO TRIGGER POINT
370 \WAIT FOR A POSITIVE TRANSITION

OF THE TRIGGER POINT
380 .TLOW JSR SGET \LOOP TILL BELOW

TRIGGER
390 CMP 681
400 BCS TLOW
410 •THI JSR SGET \LOOP TILL ABOVE

TRIGGER
420 CMP 681
430 BCC THI
440 •NTRIG LOX 10

Turn to Page 130

March 1984  M ICRO USER 1 2 7
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PRINTERS

Seikosha GP100A 238.05
Silver Reed EX500
Parallel   3 4 3 . 8 5
Silver Reed EX500
Serial   3 7 8 . 3 5
Silver Reed EX550
Parallel   5 3 4 . 7 5
Silver Reed EX550
Serial   5 6 9 . 2 5
Epson RX80   3 2 0 . 8 5
Epson FX80   5 0 3 . 7 0
Epson RX80 (F/T)   3 6 6 . 8 5
Epson MX100 On Col)   5 4 6 . 2 5
Epson FX100   6 5 4 . 3 5

MODEL A  E 2 9 9
MODEL B  E 3 9 9
MODEL B with ECONET E446
MODEL B with DOS .  £469
Model B with DOS & ECONET

E 5 1 6

M E E =  1 1 1 1 1 1 1 1 1 1 1 4 0

Whether its your first computer or whether you're already at
enthusiast, LVL COMPUTERTOWN offers you the quality of
service you expect from experts. If you invest money, you go tic
a bank or a broker - a specialist who can guide and advise ycyu
on the best return for your capital. At LVL COMPLITERTOWN
we're specialists too. We're there to help guide you through
the micro maze, keep you up to date on innovations, help you
get the best value for money, whether your computer is for
you, your children or your business. Your computer can change
your life - make sure you change it for the better:
Come and talk to the experts and move into micros with LVL
COMPUTERTOWN

The lightpen is compact, reliable
and comes in a rugged metal case
providing physical and electronic
protection. Its sensitivity can be
adjusted to match any make of TV
screen, giving the highest levels of
accuracy.

The lightpen package consists of
the lightpen, an interface unit,
introductory software on cassette
and a user guide.

s A m  14" COLOUR MONITOR/COLOUR TV.

M I C R O V I T E C  14" CoE2177.2M5onitor

MINX Will
14" Colour Monitor

L247.25

amillEMIN&

COLOUR LIGHTPEN

macron

•mmt own maadraffw ! m a  E i n i o n o

S i r  n  I N S W  E f M . M i n n .

mgmmuirur w i m a l o o l

mm,

011•

111111MEIMEt

111121
1111111111111EME
111111111111111111

•

••

tpvS A N Y O
12" Green Screen

£102.35

4
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LVL

CASSETTE
RECORDERS

DESIGNED FOR THE BBC
MICROCOMPUTER

BOOKS
GENERAL
Programing for the BBC • L8•95
Advanced User Guide £12.95

ACORN
Creative Graphics E 7 . 5 0
Graphs and Charts £ 7 . 5 0
Forth Book   £ 7 . 5 0
Lisp Book   £ 7 . 5 0
View Guide   £ 2 . 5 0
Into View   £ 2 . 5 0
BCPL User Manual 1 1 5 . 0 0

REFLECTIONOF
SUPERMITY
The Bell & Howell/LVL
Computer Compatible Data
Recorder
O Automatic Level Control
O Automatic Tape Stop
O Tape Counter
O Remote Motor Control

111F1111111 INIEW1111111
* IT'S A PORTABLE

COMPUTER TERMINAL!
* IT'S A LETTER QUALITY

COMPUTER PRINTER
* IT'S A FULL FEATURE

ELECTRONIC
TYPEWRITER

ADVENTURES
Philosophers Quest   E 9 . 9 5
Castle of Riddles   E 9 . 9 5
Countdown to Doom   E 9 . 9 5
Sphinx Adventure   £ 9 . 9 5

GENERAL
Desk Diary
Creative Graphics
Graphs & Charts

LANGUAGES
LISP   1 1 6 , 8 5
FORTH   E 1 6 . 8 5
GAMES
Monsters   E 9 . 9 5
Snapper   £ 9 . 9 5
Planetoid   L i k
Arcade Action   E 1 1 . 9 0
Rocket Raid   E 9 . 9 5
Meteors   E 9 . 9 5  Map References
Arcadians   E 9 . 9 5  Lasermaths
Sliding-Block Puzzle   £ 9 . 9 5  Classmaster
Cube Master   E 9 . 9 5  Algebraic Manipulation •
Starship Command  E 9 . 9 5  Word Sequencing
Snooker   E 9 . 9 5  Missing Signs
Super Invaders   E 9 . 9 5  Number Balance
Hopper   E 9 . 9 5  Word Hunt
Coklitz   E 9 . 9 5  Density Circuit
Doctor Who   £ 1 0 . 0 0  Chemical Analysis
White Knight II   £ 1 0 . 0 0  Chemical Smictures
Missile Base   £ 9 . 9 5  Jars
Draughts & Reversi £ 9 . 9 5  Vu-Type

Tool Box
Record Keeper
Magic Garden

EDUCATIONAL

E9.98
£9.95
£9.95

£21.00
£13.80
£9.95

£7.50
£7.50

£20.00
E9.95

111.90
111,90
111.90
111.90
E11.90
E13•80
£13.80
£11.90
E16.10

BBC
The Computer Book •  £ 6 . 7 5
The Book of Listings •  E3.75
301u. Basic   L 5 • 9 5
Beyond Basic   £ 7 . 2 5
The Friendly Computer £4.50
Sound & Graphics   L 7 • 9 5

The items featured represent a very small selection
from our vast product range.

Further information of both product and services
available can be obtained by telephoning or visiting
your nearest LVL Computertown Dealer.

1.5. 95

% W i l t  6 . C • f •

74.45 ALL PRICES
INCLUDE 1111

VAT.

• E
C-TECH SOFTWARE
184. Market Si
IIYDE
Cltesture
061 368 8223

•  COMPUTER CITY
78. Viciona Rd
WIDNES
Cheshire
051 420 3333

• OAKLEAF COMPUTERS
100 Boughton
CRESTER
0244 310099

• T H E  COMPUTER SHOP
56 i5E1 Lowther St
CIALISLE
Cuntimo
0228 27710

A C
1 Northman
GRAYS, ESSEX
0375 79834
BROAD WAY MUSIC
AND VISION
Woodford Green
ESSEX

4 75pc,

1 / 1
• L O M A X

8 Eachange
St Amer  Square
MANCRESTER

0 6 1  1111111111111
SPURTREE COMPUTING
LTD
Council Ihriktings.
Teme Street
TENBURY WELLS,
Worcestershire
0584 811353/811304

KEMPSONS
26. Si Owen St
HEREFORD
0432 273480

M I T  MICRO
57 Uruon SI
MAIDSTONE
Kent
0622 52784
GRAVENSEND
COMPUTERS
39, The Terrace.
GRAVESEND
0474 50677

NORTHANTS111
M A ELECTRIC&

Hugh Sr
fiLINGIOn0
NHants
0933 3 3

PERCY LORD & SON
3 M a t ,  Rol

WIGSTON
Leicester

?no.?

• ° A B L E R , '  COMPUlTRS
121 Duc1s4 19c1ottasrrnam
I1476 7026:

•  NI:01.11
CANNONBURY RADIO
las Upper SI
ISLUEGTON Ni
London
01 226 9392
PAM, ELECTRICAL
250,2,Grand Drive
Reln•s Park
LOIVDON SWZO
01 542 6546
WOODS RADIO
257 Lsirender Hd/
Battersea
LONDON
01 228 1768

MEMYSIDE
• THORNGUARD

46, Penaby Rd.
11111111ALL
The
moneyed*
051 342 7518

• BASIC BUS SYS
Trent Iknalevard
WEST IRIDGFORD
Nottingham
08021E9713
S P ci.ccritomcs
48. Lathy Rd.
IIIICKNALL
Notts
0602 640377

LEASALINX VIEWDATA Lid
230 Derby Rd
STAPLVFOIRD
Notts
0802 399484

ABSOLUTE SOUND
AND VIDEO tOidord Lad
19, a d  High St. HeadingtonOXFORD

K & K COMPUTERS
32. Alfred Street.wurroN
SUPERNIA111
Avon
0934 419324

COLSTON c o m m t p
CENTRE LTD
The Ccilaton CCM.
I I ,  C O L O N ,  A v e
BRISTOL
0272 276619

YOUR 11191V1411LOCALcommt gr,.....or" DEALER
HEREFORM ..1111DF'

mmucarT 11-6s
53 Maidoi
snitrurssulty
Shrops hire

' 4 . 1 1 3 3 0 1 ,
S j EMERY & CO
I0 Market Place
BUNGAY.
Surrotir
0988 21 4

Miliille‘NDrwritypotAN CO- MPUTER
SERVICES
aarzmortry
CGAntrun
N Intend
02e 56 62658NrmouRN
ELECTRONICS
BALLYCARRY
Co -Antrim
09603 78330mrliTTS

%V BAGNALL
IS Salter St
S TA F T O 1 D
0785 3420

S H I R E  K I R K L A N T I G
City Rd Fenton
STOKE ON TRENT
0752 415787

• comptrratAmA
59. Foregate St
STAFFORD

EY
• HASLEMERE COMPS

25, !unction Place
RASIZMERE
Swrey
0428 53850
P & H ELECTRONICS
5. The Parade.
Reaching Road,YATELET
Surrey
0252 - 877 222
• Spectrum Members

WARWICKSHIRE"'
CAR VEIL
9. Bank Si
RUGBY
Warwickshire
0788 65275

REST MIDLANDS
RICHARD MORRIS
523. Beare wood Rd
Sinethwick
WARLEY
021 420 1181
rsc MICRO SERVICES
200 Earladon Ave.
Nth Earecion
COVENTRY
0203 73813

r• WILTSHIRE
WILTSHIRE MICRO
CENTRE
Unit 6.
Central 'Trading Estate,
Signal Way.
Old Town.
SWINDON
0793 6122919

IrITIMwKS'
VU ELECTRONICS

38 Church Si Wolverton
MILTON KEYNES
Bedford
0908 3)2808

.-SLISSEX
C E  MICROS
78 Bnghion Rd
WORTIEING
W e e  S i t u . .
3 9 0 3  2 1 3 9 0 0

ISLEINISTIGH11
EXCELL
4. Foreland Rd
BEIKRIUDGE
Isle of Wight
090 387 2578

.._1,ANCAS1-IRE• otepos-
NM Water Sr
ACCRINGTON
Lama
0254 36521

•  N O M *  IS & m u m s

Computers Ltd
54 Yorkshire Street
OLDRAM
061 633 1608
Home & Business
Computers :RCM) Ltd
73 Yorkshire Street,
ROCKDALE
0706 344654

r WALES M I
BUCON
18 Marmot Sr
SWANSEA
0792 467980

S 1.8
91. Whitchurch Rd
Cyncced
CARDIFF
Waite
0222 621813

THE COMPUTER SHOP
41. The Karla,
CARDIFF,
Wales
0222 28666

MEOTLAND
cotcmscur
30 Gordon St
G L A S G O W
041 228 4878

N °ITT M O W
NEWTONS
Mon Si.
SEAROUSES
0865 720307
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Despatch is normally made on receipt of order and
should reach you within 7 days.

INDICATE PROGRAMS REQUIRED

B1808160 B110 B15013200 8190 B070 B120 B 0 3 1

U .
= M E E

M E E =  EIE
1111

NUMMI
i enclose cheque/PO' for f • C h a r g e  my Access/Visa f•

MEI N E M E E =  ME = M E E Card No S i g n a t u r eU .•
•

1111
MEIEHIE
MENEM

11111 m u . .
NE M E  MEE
MIMEO MEE

1111 M E
ME M E
EMMEN

Name

Address
ME

M I M E Alligata Software Ltd. 178 West Street,
Sheffield Si dET. Tel: (OM) 755005

payable to Superior Systems Ltd.,178 West Street, Sheffield Si 4ET
'allow 75p for post and packaging.in

B B e  (Model B)
Alligata presents a superb range
of software products that are
designed specially for you. Games
that cleverly combine full machine
code and high resolution, full
colour graphics to create hours of
fun and excitement. And utilities
that have been developed to open
new doors and help get the best
from your BEIC (Model 8) micro. If
it's to be outstanding quality and
amazing value for money then
Alligata has to be your choice.
Send a stamped addressed
envelope for our full colour
catalogue which gives details
of the complete range. a" .

WRITE OR PHONE
YOUR ORDER TODAY!
also available from all
good software stockists.

Fight your way through four action packed
levels of attack from the menacing phoenix
and battle armed eagles, before you can
blast to destruction the heavily armoured
and strongly defended Eagle Empire.

alb

•., .
I:

MBUITE

4 superb action packed arcade special A
really fast implementation of the splendid
'centipede.' Features include spiders,
mushrooms, centipedes and the mushroom
poisoning scorpion affectionately known
as 'Brian.

alb 4 6 a  1 E 1 E 1 1 E 1
1111111.111116—a-----A111111111111L

o a r M E IIEEE
A • I M A =AMOS A I M

A • I E  A I M
A I M  A M I l l

A M I E  A I M
A I M E  A M

AMMO A M E
M E E  A I M E

ALLIGATA THE SOFTWARE
a. W I T H  BITE

BRINGS YOU

Inim 4 1r El
i n s  I R T S 4 1

II
Harried by night-fighters, bombarded by heavy anti-
aircraft fire pilot your bomber through the treacherous
valley and deliver the revolutionary bouncing bomb
on its path of destruction.

4;t•

191

8/71nrier-4,
Qualify in under Eig seconds for the race of a
lifetime -  fantastic speeds, death-detymg
manoeuvres and a narrowing circuit- an
exacting challenge for a future world
champion.

i• 1 1 1 1 1 1
illik—J11111111111111111emm.— • 41111111111101111LAIILIA1111...A111

COM I O N
WIN A TRIP
TO GERMANY
The highest scoring player on
Dambusters will win a free holiday in
Germany accompanied by a friend.
Full details and entry form are
available with every Dam busters
program So hurry, get your copy
today and start practising.
ALSO AVAILABLE
819 NEANDERTHAL MAN f 7 . 9 5
Relive the dangers of primitive man
-  whilst foraging for food for your
family you've only a spear to protect
your family from the prehistoric • I C Emonsters.

4 6 1 1 1 .
Land your moon buggy and rescue a 111111precious cargo, destroying all
opposition on the way; finding yourway back to the mother ship start
again against greater odds.
812 PRIMARY ART £7.95
Create a picture to be proud of
place pre-programed shapes in any

B07 LUNAR RESCUE f7 .95

position, any sin or any colour.
Features free hand drawing andanimation effects,
B03 DMON
Disk f11_95 R O M  M I S
A superb machine code monitor and
disassembler available on BBC,
Features: Full disassembler with
ASCU dump, full hex dump with
ASCII, reads any ROM, edits any byte
of RAM, and many more

The ideal opportunity to improve your
technique in a sophisticated program where
the computer bids and plays the other three
hands

1  0 1
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From Page 127

450 \READ IN 256 SAMPLES
460 AAMP JSR HET
470 STA 115300,X
480 INX
490 BNE SAMP
500 CLI
510 \DISPLAY SAMPLES
520 ALINE LOX 40
530 SIX 167
540 .LOOP LOX k80
550 \GET ADDRESS OF POINT TO ERASE
560 LDA 145400,X \GET LSB OF ERASE

POINT
570 STA 162
580 LOA 145500,X \GET MSB OF ERASE

POINT
590 STA 163
600 LDA 145300J \BET VAL UE TO PLOT
610 EOR 414FF \INVERT TO COMPENSATE
620 TAY
630 LDA 16600,Y \LOOK UP LSB OF

FIRST COLUM
640 CLC
650 ADC 167 \ADD X VAL LIE
660 STA 144 \STORE MSR OF PLOT ADDRESS
670 STA &5400,X \STORE ERASE ADDRESS
680 LOA 1,6700,Y \LOOK UP MSB OF

FIRST COLUM
690 ADC 10 \ADD X VAL LIE
700 STA 1485 \STORE MSB OF PLOT ADDRESS
710 STA 145500,X \STORE ERASE ADDRESS
720 LOX #0
730 \REM OVE OLD POINT
740 LDA (162,X) \GET OLD DISPLAY

BYTE
750 EOR 1486 \INVERT APPROPRIATE

BIT
760 STA (1482,X) \WRITE TO SCREEN
770 \PLOT NEW POINT ON THE SCREEN
780 LOA (1484,X) \GET DISPLAY BYTE
790 OR A 166 ISET APPROPRIATE BIT
BOO STA (&84,X) \WRITE TO SCREEN
810 \MOVE POINTERS TO NEXT X POSITION
820 INC /60 \X POINTER
830 ROR 166 \PIXEL MASK
840 BCC LOOP
850 LDA 0160 \RESTORE MASK BIT
860 STA 166
870 LDA #7 \ADD 810 X VAL UE

880 ADC 167 IT IS GAS CARRY IS
SET

890 STA 167
900 BNE LOOP \LOOP IF NOT FINISHED

ALL POINTS
910 LDA #129
920 LOX MD
930 LDY #14FF \TEST FOR SPACE BAR
940 JSR &FFF4
950 TXA
960 CNP 11kFF
970 BNE START
980 RIB \FINISH WHEN SPACE PRESSED
990 AGET LDA 41410 \SUBROUTINE

TO GET A SAMPLE
1000 STA &FE60 \START CONVERSION
1010 .HOLD BIT &FE6D
1020 BE HOLD \LOOP TILL ,,VE TRONSITIO

N OF CBI
1030 LDA &FE60
1040 RTS
1050
1060 NEXT
1070 CLS
1080 VDU 24,0;0;1023;1023;
1090 VDU 28,32,31,39,0
1100 CLG
1110 PROC SETUP
1120 PRINT 'Expand'
1130 PRINT 'Trigger'
1140 PRINT 'Run'
1150 PRINT 1?6;
1160 AS=GETS
1170 IF AS:1"

THEN PROC_WIPE
:PROC_SETUP
:PRINT 'RUNNING'

This listing was produced using a spccial
formatter which breaks one program line
over several lines o f  listing. When
entering a line don% press Return until
you come to the next line number. Full
details of  the formatter are in the July
1983 issue of the Micro User.

:CALL CODEX
:PRINT
:PRINT 'NOW:-'
:60TO 1120

1180 IF WIT '
THEN PRINT
:INPUT "VALUP,T1
1481=T%
:GOTO 1120

1190 IF AV> "E"
THEN 1160

1200 PRINT
1210 PRINT 'SCALE'
1220 INPUT SZ
1230 IF SVI OR SI) 100

THEN PRINT *TOO MUCH*
:GOTO 1210

1240 PRINT 'JOINED ?'
1250 AS:GETS
1260 IF AO1Y1

THEN JI:5
ELSE JI.69

1270 PX45300
1280 CLG
1290 nm-SV.4
1300 MOVE 0,11'1'4
1310 REPEAT
1320 XX:XX+SZa4
1330 PLOT JZ,XI,11qa4
1340 PX=F1+1
1350 UNTIL XV1019
1360 SOTO 1120
1370 DEF PROC WIPE
1380 CLG
1390 FOR AZ45400 TO 165FF
1400 7AI4CO
1410 NEXT
1420 ENDPROC
1430 DEF PROC_SETUP
1440 CLS
1450 PRINT
1460 PRINT SCOPE
1470 PRINT
1480 PRINT 'TRIG 1;?1481
1490 PRINT
1500 PRINT 'SPACE T0';
1510 PRINT FREEZE'
1520 PRINT I TRACE'
1530 PRINT
1540 ENDPROC
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Order on the coupon below

Upgrade your BBC Micro with
these Beeb Body Building Packs.
•  Packs 1 and 2: Really use _vour
User Port! These two packs let
you safely and simply join your
micro to the outside world. The
best was' to learn about
interfacing.
•  Pack 3: Give your BBC Micro
real data-processing muscle by
building yourself a dual cassette
system — the way Acorn said youcouldn't.

What the Beeb Body
Building packs contain

•  Packs 4 and 5: Control mains
equipment in complete electrical
isolation from your micro. Pack 4
is rated at 4 amps, pack 5 at 10
amps.

behaviour of a pendulum and study
capacitor discharge.
•  Pack 8: A versatile sound to
pattern converter. Its Many uses
include running a light show with
your BBC Micro. I t  will also make
the micro a resident fixture in manymusic classes.

•  Pack 9: Make sure you
remember all those vital
appointments and anniversaries
with the help of this real time
clock.

I l i i i i n n i . . . 111111 f f i n l I O M M E M E I N I I I I I S I M E I M I E M M I 1111111111 • 111
Please send me:
Pack 1 @ 1'9.95
Pack 2 @ f9_95
Pack 3 @ 19.95
Pack 4 £ 9 . 9 5
Pack 5 @ £12.95
Pack 6 @ £13.65
Pack 7 @ £15.50
Pack 8 • £16.55
Pack 9  a  E28.50
Pack 104  124.95

•  Pack 6: All  the electronic
components you'll need to construct
the Micro User light pen, with its
special screen-sensing circuit.

•  Pack 1: Two fascinating
experiments for schools and the
amateur scientist.' investigate the

Described in issue
July 1983 page 83
July 1983 page 83
August 1983 page 85
Sept 1983 page 91
Sept 1983 page 91
October 1983 page 69
November 1983 page 71
December 1983 page 95
February 1984 page 123
March 1984 page 132

0

0

0
0
0
0
0

Assembled light pen @, 118.35 October 1983 page 69 0
,4ssemb1ed sound to pattern converter @ £22.30 0
Assembled real time clockf31•00 0
Testing sound to pattern converter .:•-ce £9.70 0
*Postage and packing P l u s  post and packing
FREE f f  more than C h e q u e  to be made parable w  Database Publications
one pack a  ordered A l l  pricei include 5.41• T o ! a l

1•11•1•11111111111111111111111111111111111•11111•111111•1•••••••••••••1111•11111111.11111111
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USING a  lightpen really DOES
make light work of entering data
into your BBC Micro.

Painting o n  t h e  screen o r  selecting
options comes naturally w i t h  The Micro
User lightpen.

Children i n  part icular f i nd  i t  easy t o
communicate wi th a micro this way.

With o u r  ready-assembled l ightpen
comes full details of how to use it in your
own p r o g r a m s  P L U S  t h r e e  p ieces  o f
software to get you started:
•  Pen tes t— to set things up for your ownmicro,

•  P e n d r a w  — a n  enthra l l ing paint ingprogram.
•  P e n b e l l  — a n  enter ta in ing  musica ldiversion.

All in  all, The Micro User lightpen is a
really versatile add-on for your BBC Micro,
with lots of  possibilities.

If you're looking for new ideas, try Mike
Cook's article on page 141 of  this issue. He
shows you  h o w  t o  achieve w h a t  many
people thought impossible — single pixelresolution!

•  Pack 10: A high speed AID for
the BBC Micro with many
applications. For instance, you can
turn your microcomputer into an
oscilloscope!

No. Amount

f

PRO*

Also available are a
fully-assembled light pen,
sound-to pattern converter and
real time dock. For a small extra
charge constructors who run into
dfficulty assembling pack 8 can
send it in for testing. i t  will be
returned fully operational.

Name

Address

POST TO: BBC Packs, Micro User, Europa
House, 68  Chester Road, Hazel Grove.
Stockport S k i  5NY.

Please allow up to 28 days .for detim7
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HARDWARE REVIEW

Printer Monitor ROM W a t f o r d '
THE Watford Printer Monitor ROM is
a very interesting new product which
positively reeks o f  Cambridge know-
ledge engineering.

The BBC M O S  -  Magnificent
Operating System -  makes provision
for a  printer driver routine t o  be
attached t o  the MOS to  which al l
characters intended for a printer will be
sent.

This is to allow printers which either
do not conform to the Centronics or
RS432 interface standards t o  be
attached to the BBC Micro. Or, as in
this instance, to give the printer more
intelligence than it was born with.

The monitor performs three func-
tions:
I. It can be set up to print with a left

margin and top and bottom margins
and to provide form feed and other
paper feeding commands on printers
which do not have these functions
built in.

2. It will replace multiple, forgettable
control codes f o r  the printer's
functions by single codes.

3. It will print user defined characters -
provided the printer has a graphics
mode which can be switched on and
off in the middle of a line.
The ROM is supplied with a 50 page

manual and a function key strip for your
printer. The function keys are used to
provide manual access to a range of
printer functions -  form feed, line feed,
setting margins, selecting a character set
and so on.

The manual is written at a high level

Give your
printer more
brains than

it was
born with

and clearly the author is an expert on the
BBC MOS.

However, fascinating though the
technical notes are, the non-expert user,
and even some who have been publicly
exhibited as experts, find it hard going.

It needs quite a lot of digging to get
things to work. Using the codes to turn
on and off the various printer fonts is
quite easy but when it gets on to setting
margins it is difficult to find out how it
should be done.

Seiting up the monitor s  however,
quite easy. I t  needs the following
commands:
•  * P R A M I  o r  < I > < D > < D
BREAK> to allocate workspace. When
using a word processor i t  is best to
choose the private workspace option as
it is usually not clear what part o f
memory which may be free under Basic
will also be free under the word
processor.
•  SPRINTER <printer code> to select
the required set of printer functions.
•  * PA P  ER 66 o r  * PA P E R 7 2  o r
*PAPERCON to choose a form length
and top and bottom margins. The latter
is for use with word processors and
stops the Printer ROM interfering with
the word processor's page layout.
•  *MARGIN hh to select a left margin
-  0 to be selected when using a word
processor.

Using *HELP STATUS wil l  now
show that everything is in order. It will
say:

I private page
PMON parallel printer selected.
"1 private page- means that the

machine operating system has given it a
page o f  memory which, i f  the other
ROMs are well behaved, will be kept for
the printer ROM's use.

"PMON parallel printer selected"
means that the printer is being assumed

to be connected to  the Centronics
interface. If this is not so then issuing the
command *FX5,6 will select the serial
(RS423 or RS232C) output routines.

The printer monitor is now in control
of the printer and every character sent
to the printer -  selected as usual by
VDU 2 or CTRL-8 -  will pass through
the monitor and be checked for job
codes.

These are character codes which are
not printed as characters but interpreted
by the printer monitor as a command.

The job codes are detailed in the
appendix corresponding to the printer
type selected.

For instance, to use an Epson FX-80
appendix 6, for printer type EPb, gives
an introductory discussion of what the
printer monitor does and what is left to
the printer's own functions, followed by
a list of the character codes sent to the
printer which are intercepted and
interpreted by the monitor.

Without the printer monitor to start
printing in italics you would have to
send ??? and, what is worse, find it in
the manual.

With the printer monitor you simply
send code 184 and return to the normal
font with the code 168.

The ROM recognises nine printers -
Seikosha GP100,  Ta n d y  LPV1I ,
DMP100 and DMP200. NEC PC8023
and Epson FX, RX and MX printers.

It will also work with the Seikosha
GP80 and Tandy DMP120 but these do
not support some o f  the functions of
their more expensive or newer brethren,
so the full range provided with the ROM
cannot be used.

As has been mentioned before, it can
be used w i t h  w o r d  processors.
Unfortunately, although it can be used
with Wordwise (using the Output
Control code command) i t  cannot be
used with View (with the Highlight
commands).

It also seems unlikely that it can be
used with Merlin Scribe as only printer
codes in  the range 0  to 31 can be
embedded in Merlin Scribe text.

It is an excellent program though the
manual could do with more examples
and explanation for  the novice user.
Even so. to avoid looking up the codes
in your printer manual and to be able to
print user defined characters this ROM
is worth buying. C.W. Martin
•  Since th is  review was wri t ten
Watford have announced that a more
user friendly version of  the manual is
shortly to appear. The original manual
was only a temporary version.
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I HAVE been looking for a handy way
of copying graphics from the screen for
some time.

As a  teacher, the possibilities o f
children making a hard copy of  their
work has always appealed to me.

True, I  could always load a screen
dump program in to  the computer
beforehand. But that did not give me the
flexibility I  was looking for.

What I wanted was a simple, and fast,
way of telling the computer to send the
information on the screen to the printer.

Just as I was pondering further on the

E
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Screen Dump ROM
D.A. Computers

problem, I  found an advertisement in
this magazine that seemed to fit the bill.
It also said that it would magnify the
dumped hard copy, too. Needless to
say, a cheque went in the post the next
day.

After two weeks, a small envelope
came winging its way into my class-
room.

On opening it I was rather surprised
to find another, much smaller, envelope.
On opening that, I found a well-wrapped
and protected ROM chip.

On the front of  the small envelope
was a typed label telling me how to get
further instructions, once I had fitted the
ROM.

After the usual 10 minutes to fit, the
ROM was ready to be utilised.

H.G. was the command I was told to
use, utilising the *HELP facility. This
means that you would need a series 1.0,
or later, operating system.

The instructions were, in turn, made
into a  hard copy by entering Ctrl B
before using the H.G.* facility.

The resulting instructions, delivered
in a novel and effective way, were on the
whole quite clear.

The information section tells o f  the
effects you can accomplish using the
ROM.

It will enable you to print upright or
sideways — the latter I have found useful
for larger images — in single, double,
triple, or quadruple size.

It will also select a portion o f  the
screen, i f  desired.

BBC modes 0, 1, 2, 3, 4 or 5 can be
used. Any printer mode can be used for
Epson, Seikosha, CT!. NEC and others.

The syntax section, was not, at first,
as clear as i t  could have been fo r
someone, like myself, who is used to
Wordwise.

I was confronted with the following
Syntax:
*GDUMP pc se st mg bg x l  yb xr yt

I admit I  was told to  follow the
command *GDUMP with up to nine
numeric arguments. But I  nevertheless
continued m y  *W,  habit o f  putting
numbers after what I  thought to be
command letters.

After three attempts i t  struck me
quite by chance to try just the numbers.

I think, for the slow learners like me,
it would have been simpler to have used
the term WHERE That is, where the
letters stand for a series of up to nine

spaced numeric arguments.
The numeric arguments themselves

are very easy to use:
pc stands f o r  PRINTERCODE

Examples are given, for the different
printers, and your attention is drawn to
the Escape *  codes i n  the printer
handbook. Default setting is O. For
example, Epson MX, and others, use 0
or I  (where I  =Double density).

se stands for SCALE. The range is
to 4. The value 3 is not strictly triple
size, but rather a useful 1.5 x horizontal
with a 2 x  vertical scale.

Value 4, in conjunction with st, gives
3 x  horizontal and 4 x  vertical scale.
Default setting is 2 x  scale (H. &  V.).

St stands for STYLE. 0 = upright or 1
= sideways print. You have to add 4 to
these for four-colour shading, or 8 for
eight-colour shading.

mg stands for MARGIN. This shifts
the hardcopy print to the right where mg
= normal character spaces.

bg stands fo r  BACKGROUND.
This sets the GCOL number of the
background, normally 0  or 128. A l l
other colours will print, and changing
the bg wi l l  alter the allocation o f
shadings to colours.

WINDOW x  x  1 yb x r  yt.  These
stand for  the four sets o f  graphics
co-ordinates, as in VDU24, enabling
you to pick a specific part of the screen
to be copied.

Default setting — all four zero (or
omitted) treated as the whole screen.

There then follows a series of notes,
among which is advice on halting the
printing. Escape held down wil l  not
leave the pr inter hung-up as the
Break key will do.

The combination o f  screen mode 0
and scale =  1 can cause loss of  thin
lines. Upright printing, in dual density,
will cure this.

Styles 4 and 8 will not work with
scales 1 and 2, presumably because the
colour-shading dumps need a scale *
density h igh enough t o  give fu l l
resolution.

Window size should be limited for the
Seikosha (<479 dots per line) and the
NEC (<639 dots per line).

On the whole, I  have already found
this ROM to be dependable and very
useful and on present performance and
versatility, th is Screen Dump has
proven to be well worth the £15 quoted
at present.

For those of you wishing to use the
results o f  the ROM, all the screen
dumps in this issue were done using it.

John Rivers



If I gave your son a BBC Micro
for Christmas,
it was the best present

you've ever had
Because you could run your business

for little more than
the cost of his games!

STOCK CONTROL, INVOICING
SALES & PURCHASE LEDGERS
all at an incredible Meach-on

disk*-and we guarantee them to work.
DATA MANAGER -on disk.

SOFTWARE

Software For f i rs t -c lass  range of Business
Programs will do all your paperwork chores
efficiently and cost-effectivel —because they
have been thoroughly test f o r e  re s o
t> Stock Control:

•

you can be sure they won't let you down. And
at prices realistic enough to interest any
businessman, however small.
Briefly, here's w h e y ' l l  d

vo. •  g:1
•

ful r o l  of your
ceipts, Adjustments,

tock Updates, Stock Valuation, Reorder
Reports and full Stock Listings.

' F u l l  updating of clients'
untsilltirl Debtors' Analysis-aids credit

, ntml. Statements, VAT Summary, Ledger
ards, Daybooks, Invoices, Credit Notes
ceipts and Journals.

ntegrates with stock—calls up
s a l l y .  Rapid, simple to use,

high-quality Invoice print. Many useful
feat t  Notes.

Full updating of
co i t o r s '  Schedule,

VAT Summary,
t Notes, Payment

sup
Remittance Advices
Daybooks, Inv.
and Journals

Software For All Business Programs are widely
available at reputable BBC and Acorn Dealers
throughout the country. But if you have any
difficulty obtaining them, please contact us direct
and we'll be pleased to advise you.
*i30 on disk, £20 on cassette. Prices exclusive of VAT.

1SOFTWARE FOR
B U S I N E S S  P R O G R A M S  7Telephone2 N ort h S ot r7e0e8t , 6R0o7m2 5fo r d Dealer I enquiries welcome.



A data cassette
recorder that
perfectly matches
the BBC Micro.

E34.74

DATA STORAGE

Fully compatible with the BBC Micro and
specifically designed for data saving and
loading, the Pye data cassette recorder (with
free power pack and BBC lead) is guaranteed
to end your data storage and retrieval
problems.

The Hobbit
High speed floppy tape system  E 1 3 5 . 0 0
Zero memory option £ 2 5 . 0 0

(e18 if ordered with the Hobbit)

Our range of high quality drives
below are all cased in metal to
prevent interference and data loss.
AMS 3" disc drives
AMS-3(S) 100k Single  E 1 9 5 . 0 0
AMS•3(T) 200k Double  £ 3 4 7 . 0 0
Cumana slimline disc drives
Including integral power supply
Cumana CS100 100k Single

(40track)  E 2 1 5 . 0 0
Cumana CD200 200k Dual

(40 track)  E 3 4 0 . 0 0
Pace slimline disc drives
Pace PSD1 100k Single  E 1 8 5 . 0 0
Pace PSD2 200k Single  E 2 3 5 . 0 0
Pace PSD3 400k Single (40/80

track. switchable)  E 3 0 5 . 0 0
Pace PSD4 400k Single (80 track)  E 2 8 5 . 0 0
Pace PSD5 200k (40/80 track,

svAtchable)  E 2 3 5 . 0 0
Pace PDD1 200k Double (40 track) C 3 3 8 . 0 0
Pace PDD2 400k Double (40 track) E 4 4 9 , 0 0
Pace PDD3 800k Double (40/80

track. switchable)  E 5 7 9 . 0 0

Replica I I
This utility. enabling you to transfer your
programs from tape to disc, is offered
FREE with each disc drive purchased_

Blank data cassettes (box of 10) £ 4 . 3 5
Hobbit micro cassettes (box of 6) 0 0 _ 0 0
Double sided (100k x2) 3" discs   £ 4 . 3 0
Single sided, single density BASF discs

(box of 10) E 1 6 . 0 9
Double sided, double density BASF discs

(boxo110)  £ 2 6 . 0 4

DISC UTILITIES
Replica!!   E 1 0 . 4 3 *
The Key  E 1 1 . 2 6 *

• State 40 or 80 track

Carriage on all our hardware
(UK customers only).
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national Micr
Upgrade your BBC micro into a
complete business machine.
Torch Z80 Disc Pack
Gives a massive 800k of storage and a Z8()
second processor enabling you to access a
wide range of CP/M compatible software.
Order now and you b e  given more than
E.1,100 worth o f  free software: Perfect
Writer (word processing), Perfect Speller
(spell ing checker ) ,  Pe r f ec t  C a l c
(spreadsheet), Perfect Filer (database).
Comanex business management game, and
the Torchnet networking system.

ENEW! 7 3 0
Z80 second processor for the BBC
Micro +  Sage 4 0 0  integrated
accounts package.
Three ledgers for  the price o f  one
Nominal. Sales and Purchase)

E375

MONITORS
Microvitec 1451 medium resolution £ 3 2 5 . 0 0
Microvitec 1431 low resolution  C 2 1 . 5 _ 0 0
Microvitec 1431P colour monitor and

composite video E 2 4 9 . 0 0
Kaga 12' amber screen high

resolution  0 1 9 . 0 0
Kaga 12" green screen high

resolution E 1 0 9 . 0 0
Zenith green screen  E 7 5 . 0 0
Normende 14" monitor and

portable 111 Standard E 2 1 8 . 0 0
-  Remote control E 2 3 0 . 0 0

Specifically designed for use both as a monitor
and a television (not just a modified TV), the
Nordmende represents a perfect answer to the
over use of the domestic IV  - at a price less
than many comparable colour monitors.

The above prices are inclusive of
connecting leads for the BBC Micro.

PRINTERS
We stock a comprehensive range of
printers from all leading suppliers.
Please phone for details.

Personal shoppers can obtain the
products advertised on these pages

from the following retail stores:
Stockport Micro Centre

4,16 Brown St., Stockport,
Greater Manchester.

Tel: 061-480 0539
Wilmslow Micro Centre,

62 Grove Street,
Wilmslow, Cheshire.

Tel. 0625 530891

We have over 1.000 titles in stock!
Below is a selection, including our
best sellers and new titles,
Acornsoft
Sphinx Adventure .........
Philosophers Quest
Kingdom of Hamil  E 8 . 6 5
Hopper £ 8 . 6 5 '
Starship Command  £ 8 . 6 5 '
Graphs and Charts  £ 8 . 6 5
Creative Graphics  £ 8 . 6 5
Shirley Conran's Magic Garden C 8 . 6 5 *

• Disc versions  E 1 0 . 0 0
Alligata
Dambusters  E 6 , 9 1
Eagle Empire E E L %
Contract Bridge  £ 8 . 6 5
A.S.K.
Number Gulper  E . 8 . 6 5
Children from Space  £ 8 . 6 5
Cranky E 8 , 6 5

E8,65' s

BBC Publications
The Computer Program -Vo l  1  E 8 . 6 9

- Vol 2   E 1 3 , 6 9
White Knight Mark Eleven  £ 1 0 . 0 0
Dr Who: the first adventure   E 8 . 6 9  S
Vu Type (Typing Tutor) E 1 4 . 0 0
B.E.S.
World Wise £ 7 . 8 4 )
Word ha ng E L I O
Map Rally   f  7.80
Computer Concepts ROMs
Wordwise  £ 3 6 . 0 0
Graphics C 2 8 _ 0 0
Gremlin   E 2 8 . 0 0
Disc Doctor  £ 2 8 . 0 0
Tenn f . 2  8 00
Digital Fantasia Adventures
Golden Baton . . . .  f : 8 _ 6 5
Escape from Pulsar 7   C 8 _ 6 5
The Wizard Akyrl  £ 8 . 6 5
Perseus and Andromeda  £ 8 . 6 5
Ten Little Indians  £ 8 . 6 5

Fi
0

T.

Ir

Doctor Soft
747 Flight Simulator  E 7 . 7 8 '

• Disc version   E 1 0 , 3 9
Gemini
Database  E 1 7 . 3 5 '

Spreadsheet Analysis   E 1 7 . 3 5 *  IGraph Plot   E 1 7 . 3 5 *
Home Accounts   £ 1 7 . 3 5 *

• 1)isc versions  £ 2 0 . 8 3
Good Housekeeping -
Mr T Tells the Time E 1 1 , 2 6
Mr Ts Money Box E l l  26
Mr Ts Alphabet Games E 1 1 . 2 6
Mr Ts Number Games E 1 1 . 2 6
Mr Ts Measuring Games

Mr Ts Shape Games £ 1 1 . 2 6 IIvan Berg
Theatre Quiz £ 1 1 . 0 0
Crime and Detection Quiz E 1 1 , 0 0
Science Fiction Quiz  E 1 1 , 0 0
Lothlorien
Johney Reb (1861)   E 6 . 0 4



°Centres MAIL ORDER DIVISION
Ycrutr:Fe r 0 6 1 4 2 9  8 0 8 0

Or use the order form below

24
hours

service

1 our

C8.65*
C8.65*
C8.65
C8_65•
E8.65*
£865
£8.65
E8.65*
10.00

E6,91
E6.91
£8.65

E8.65
E8.65
E8.65 S i m o n  W Hesse'

Great Britain Ltd  E 6 . 0 4
£8.69 Inhentance  E 5 . 1 7
£8.69 W o r l d  Travel Game   E 5 . 1 7

All three in presentation pack .  E 1 5 , 6 0:10.00
E11.69 Superior Software
14.00 Hunchback  E 6 . 9 1 •

Centipede ,  E 6 . 9 1 *
Fairground E 6 . 9 1 *

• Disc uersions £ 1 0 . 3 9
£7.80
£7.80
£7.80

36_00
28.00
28.00
28.00
28.00

C8.65
E8,65
C8.65
E8_65
£8.65

7.78*
0.39

I„35*
7.35*
T.35•
F.35*
).83

1_26
1.26
1.26
1.26
1,26
1.26

1_00
1.00
1.00

).04

Paras   E 6 . 0 4
Stolen Lamp E 6 . 0 4
Melbourne House
The labbitt
Merlin
Mellin Scribe (Disc)
Microdeal
Space Shuffle
Mirrorsoft
First Steps with the Mr Men

E13,00

E52.13

E6.95

E7.78
Optima Software
Datext    E 8 . 6 5
Sea Wolf     E 7 . 7 8
Pace
Toolstar E . 2 9 . 5 7
Commstar . . . . . .  E29.57
Program Power
Nemesis  E 6 . 9 1
Bumble Bee   E 6 . 9 1
CO:ertron Mission   E 6 . 9 1
Killer Gorilla   £ 6 . 9 1

4 -  -v P o s t a g e  and packing
on all our software

CHAMELEON
This is a MUST for programmers-
take your pick from 4,096 colours!
Let Chameleon bring your programs to life
with truly authentic colours. Mix and match the
exact shades you require to give new depths of
realism to your graphics. Choose from all the
colours of the rainbow - and more! It's that
simple w i t h  this amazing hardware add-on
for the BBC Micro, Phone for details.

ROB version  E 7 7 . 4 0
Wversion   E 8 6 . 0 8

JOYSTICKS
By-pass your keyboard and achieve
more positive control.
Sell Centring    E 1 7 . 3 5
Non Self Centring   E 1 5 . 6 0
Clareskystick Utilities program   E 4 . 3 5

Converts most non-joystick
games for use with joysticks

LIGHT PEN
RH Colour Light Pen . E 3 9 . 9 6
Colour-Graphic Software .,   E 8 . 6 5
Ligfitpen Utilities -  40 track di $t.   E 5 . 0 0

-80 track chsc   E 6 . 9 2
Artfun   E 8 . 6 5

MICROS
No waiting!
Phone in your
order for the
BBC Micro
before 12 noon
and we l l  despatch
same day!
BBC Model B Latest specification

OS 1.2  E 3 4 6 . 0 0
BBC Model B Includes Pace disc interface

fitted free in our own workshops  E 4 4 1 . 0 0
Pace disc interface if
purchased separately E 9 5 . 0 0

Be one of
the first to
own the
electrifying
Electron!
The baby brother of the BBC Micro has beer,
hailed by the computer press as a big
breakthrough in power and price. This
exceptional machine is already being forecast
to be the topselling micro of 1984. It comes
complete with an introductory cassette of 15
programs, a very comprehensive user guide
and an easy to understand DIY book on
programming. E173.00
Stocks are limited, so its very much a case of
first come first served. We promise that no
cheques will be cashed until the machine is
despatched.

UK customers
Please add 15% VAT

COMMS
Micronet
We invite you to join one of the world's largestdatabases.
To join Micronet you need:
•  Prestel/Micronet subscription E l  3.00/qtr-

This will be invoiced to you by Prestel:
application forms included with each order.

•  Hardware
Modern 1000  E 5 6 . 4 8
or Telemod II (includes automatic
transmit/receive switching)  £ 7 3 . 8 7

•  Software
Cassette based £ 1 3 . 0 0
or ROM based E 1 7 . 4 5

Acorn Teletext Receiver
Enables you to download programs and
access the Ceefax database  E 1 9 5 . 6 5

All equipment listed here is
available for rental on a daily,

weekly or monthly basis
Ask for details.

ORDER FORM Post to:
NATIONAL MICRO CENTRES,
36 St. Petersgate,
Stockport SK1 1HL

Item

I
I.
I.

Please supply the following

1

Attractive credit terms
Phone for details

Please indicate method of payment:
Cheque payable to
National Micro Centres

Access/Barclaycard No.

Narne
Address

Total

VAT 15%
Carnage F R E E
TOTAL

Tel. No.
Signed
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Make the most of your micro
DATA FILE
The a l l - s ing ing ,  a l l -danc ing Data F i l e ,  b u i l t  on f i ve  years  experience ye t  purposely
created spec i f i ca l l y  f o r  the BBC Micro.
Experience has taught us  that  not  on ly  do any two  people never need the same in
a data f i l e ,  b u t  even one person wants  i t  t o  be capable of  many th ings  W e  t h i n k
that the  Kansas Data F i le  f u l f i l l s  t h i s  need, and w i l l  be  recognised a s  the standard.

(Vs main appeal must  be a s  sheer v e r s a t i l i t y.  Yo u  can def ine no t  on ly  the length o t  any
f ie ld ,  b u t  the actual number o f  f ie lds-  -up to '20! S o  you can m a k e  i t  an ordinary name and address
f i le ,  o r  anything extraordinary that  you might w ish .  A n d  a l l  permanently saved to tape.. .
The number o f  f i l e s  ava i l ab le  depends en t i re ly  on the length o f  the  f i l e .  U p  to  1947 w i th  a s ing le

Here are the f a c i l i t i e s  of  Data F i le :
Create F i le  D e f i n e  any  number o f  f i e l ds  up  to  20. Def ine
length o f  each f i e l d  u p  to 255 characters.  N a m e  each f ie ld
as required. Computer au tomat ica l l y  uses maximum memory.
Insert S i m p l y  type i n  pressing Return for next  f ie ld .
Search D a t a  F i le  has a most unique Search f a c i l i t y,  fo r
it w i l l  search any def ined f i e l d  throughout the whole
f i le ,  bu t  not  on ly  t h i s ,  i t  can be asked t o  search for the
item at the s tar t  o f  the f i e l d  o r  i n  fac t  anywhere in  that
f ie ld,  mak ing i t  a very powerfu l  f a c i l i t y  indeed.
Edit C o u l d n ' t  be simpler—just use the cursor keys.
Jump A  very  handy feature,  a l l ow ing  you to  jump to any
part icular f i l e  y o u  require.
Sort N o t  jus t  the normal f i r s t  f i e l d  s o r t ,  but one which
al lows you to  def ine the  sort  f i e l d .

•

PERSONAL ACCOUNTS
Another exc lus ive  Kansas program, designed for  the micro  user  t o  keep an accurate check  on a l l  accounts.

This program i s  not  l im i ted  to  personal cash accounts,  but
can a l so  be used in  con juction w i t h  a  cheque account or
even to  keeping a c red i t  card account i n  order. I n  fac t  there
is l i t t l e  l im i t  t o  i t s  use,  where the transact ion of  money i s
concerned.
As i t  creates i t s  own f i l e s  t o  tape; i t  can be used for a
mult i tude of  purposes, each having i t s  own f i l e  and thus
being loaded to  handle t ransact ions.
It can  ho ld  500 t ransact ion entr ies!
A great  asset  of  the  program i s  that  i t  can be customised
by a l te r ing  any of  the 32 i t ems ,  w i th  i n  fac t  10 already
Set as ide for t h i s  purpose, w i t h  the others too  being
simple to  change.
Each ent ry  has i t s  Own number, together w i th  amount, date
and i tem, w i t h  a l l  de ta i l s  and current balance shown af ter
each entry.  T h i s  makes i t  very stra ight forward to  add
either payments or  depos i ts  to  the f i l e .
There i s  a l so  a l i s t  f a c i l i t y,  even a l low ing  the sc ro l l i ng
through the ent i re f i l e .

When you buy from Kansas you are buying from the
longest established software publishers in the country

The only company that can give a lifetime guarantee
and assured same-day first class post service
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APPROACHABLE—We attend all the major computer exhibitions

f ie ld .

Status N o t  found in  normal da ta  f i l e s ,  t h i s  i s  useful  for
it t e l l s  you the f i l e  name, when updated, f i l e s  used,  and
most important how many f i l e s  f ree .
Print A  most  important f a c i l i t y,  a l l ows  the pr in t ing of
the f i l es ,  a s  required.
Delete D e l a t e s  unwanted f i l e s ,  and  at  the same t ime
the remaining records w i l l  be  c losed up.
Save A l l o w s  you to  save the ent i re  f i l e  t o  cassette.
This can be loaded at  the s tar t  when Data F i le  i s  run.
To fac i l i t a te  the ease o f  operat ion,  a l l  the  above funct ions
are on the red funct ion keys,  s o  needing j us t  a s ing le
key st roke to  br ing in to  operat ion.

E12.50 Va t  and post pa id

Fac i l i ty  i s  a lso  provided for  a l tera t ion  o f  any ent ry,  w i th
automatic update of  the  current balance. T h e  balance i t s e l f
can be al tered, wh ich  i s  useful  when us ing as a cred i t
card account,  as a monthly payment i s  made.
There i s  a c lever l i t t l e  rout ine which a l lows  you to  est imate
the e f fec t  any par t icu lar  payment may have on your  account ,
so you can see i f  you can rea l l y  afford i t  or not!
A s ta tus  sect ion le ts  you see the current balance, f i l e
name, when updated, t ransact ions on f i l e  and spare entr ies.
Personal Accounts  i s  very f r iend ly  i n  use, w i th  messages
should you do something wrong, such as using the same
transaction nurnber tw ice .
Fi les can be saved to  casset te,  and you have the choice
of e i ther  loading in  a saved f i l e  o r  creat ing a new one,
when the program i s  run.
Use i s  made of  colour,  w i th  the  obvious showing of
deposits or payments.

E12.50 Va t  and post  pa id

C i t n S a S R e c o g n i s e d  Brand Leader in microcomputer software r •  • A. k ,,••••Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, S44 5XF. Tel. 0246 850357



Z80 second processor for
BBC Microcomputer with
SAGE 400 integrated
accounts program E375

GCC (Cambridge) Limited
66 High Street Sawston, Cambridge CB2 48G
Telephone: Cambridge (0223) 835330

+  VAT

VISA

trade ord local authority enquiries welcome.
Prices correct al tent of eying to Press

K A Y - E S S  C O M P U T E RPRODUCTS
PROFESSIONAL
PROGRAMS
FOR THE
MODEL B

SPACE TRAFFIC C O N T R O L L E R — N E W-  E 6 . 9 5
As a space traffic controller you have been stationed at the main robot
cargo port  of  the planet Ore-7 I t  is your job to get the robot spacecrafts
down in one piece. As your confidence increases you can increase the
number of crafts allowed within your control area. Warning: not to be
played after a hard or hectic day!
SPACE TANK 0 1 . 9 5
After you SPACE TANK has landed on the planet Orion, a series of  alien
tanks, surface hoppers, and spacecrafts wil l  attack. How long can you
hold Out commander? This game makes use of the BeePs fast scrolling
ability. Can be used wi th  either keyboard or joysticks. Top ten table.
Pause option.
STAR H AW K S  ( 6 _ 9 5
Can you stop the STAR HAWKS before they stop you? Slow work
means the generation of  more laser firing mutant hawks. Based on the
games o f  Galaxian and God. Can be used with either keyboard or
joysticks. Top eight table. Pause option.
HORSES E 6 _ 9 5
Come on now, don't  be shy, choose one of the six horses and let s seu
what you can do. How many of the fences can you complete at the
Orion arena, especially with the clock ticking away? New riders can try
one of  the more docile horses while others may like to risk one of the
more lively beasts' Can be used with either keyboard or joysticks. Top
ten table, Pause option,
DESIGN E 5 . 9 5
If you like watching your user defined characters run around the screen
but are fed up with the t ime consuming mathematics, then DESIGN is
for you! With DESIGN you can draw your characters on an 8x8 grid and
let the machine do all the work. DESIGN's features include being able to
recall characters for re-editing, displaying VDU 23  commands, and
amendable cursor. Al l  characters used in KAY-ESS programs are created
using DESIGN.

KAY-ESS programs are now becoming
available at local dealers. Due to demand, we
are currently re-writing KAY-ESS programs for
use on the ELECTRON. Dealer enquirieswelcome.

KAY ESS computer products previously traded
under the name of ORION SOFTWARE.

FREE w i t h  al l  orders is
our 3  level  vers ion o f

NOUGHTS A N D  CROSSESI I I

H A N G M A N  £ 5 . 9 5
Let words become fun again with our three language, IENGLISH,
FRENCH, ITALIAN), version of  the popular game of HANGMAN. There
are 3  levels of play for each language A l l  words can be replaced or
removed, and new ones can be added. HANGMAN comes with an
instruction program giving full details for parents and teachers. Once
running prying eyes cannot access the word lists,

*  C U R R E N T  BEST SELLERS *
EARLY YEARS 1 and 2 E 1 . 9 5  EACH or E14.00 FOR BOTH
These two packages are designed to  help a young child with some of
the simple concepts that they wil l  need in the world. The emphasis is on
learning through fun with simple game type tasks to enforce idea's.
Time tables' are Out and Fred the Frog is in! Topics covered include
subtraction, addition, recognition, colour, shapes, sizes, sounds/notes,
co-ordination, distances, estimates. directions.
EARLY YEARS 1
Al MICKEY THE MONKEY and his apple tree make subtraction fun.
13) COLOUR BLOCKS bring sizes and colours into perspective.
Cl MERRY MUSIC turns the keyboard into a 'musical keyboard.
D) FUNNY FACES presents a line up. which one is the suspect?
E) FRED THE FROG needs co-ordinated help to  get across the pond.
EARLY YEARS 2
Al THE POND seems very active today.
BI SPEED is requited to  keep the cake on the conveyor belt.
C) DIRECTIONS seem to  be needed by everyone in Orion village.D) ORDER the blocks.
E) S I D  THE SPIDER needs some help to get out of  the maze.

For children between 4-8  years of age.

Cheoues/P 0.'s should be made payable to KAY-ESS computer products.
All prices are fully inclusive. MAIL ORDER ONLY.

KAY-ESS Computer Products,
11 Buttercup Close,
Romleighs Park,
Harold Wood,
Essex R M 3  OXF.
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6502 MICROCONTROLLER

Cambridge11 St Nlargarels Road
Girton, Cambridge CB3 OLT M i c r o p r o c e s s o r

(0223) 276791 Systems Limited

II 6116

[ 6116 I

[ r 2  a m

Ci
/

5  0

0 L J  =cc
f•••• [ 2 7 9 1 6 [

I 6 5 C 2 2  I

• Interfaces to BBC computer with
software UART

• 65CO2 CMOS microprocessor

• Low power consumption — can be
battery powered

• 3  x  2K byte-wide memory sockets

• I M H z  ceramic resonator clock

• 6522 VIA — 2 x  8  bit VO ports,
2 timers, shift register. 4 control lines

• Autostart feature

Assembled and tested (inc. manual) £69.99
Bare board (P.T.H.) £16.99

TECHNICAL M A N U A L Complete documentation — £2.50
(inc. postage, no VAT)

MONITOR EPROM £14.99
Commands: — Memory — Load, Fast Load. Programme — Run,
Step (display registers),
Programmes assembled on the BBC are downloaded via the

RS423 port.
MOTHER BOARD £18.99 Bare board £4.99
Contains edge connector, reset switch, —5V converter,
RS423 level converter, power lead, signal lead and plug.

BBC V I A BOARD £24.99
Adds an extra 6522 VA I  (inc. 34 way cable) N.B. This item i s

not required for use with the above.

Mail order only P &  P £1.50
Cheques, postal orders payable to:• Nikam Electronics Ltd.,
25 Suffolk Drive, Lacey Green, Wilmslow, Cheshire SK9 4DE
Prices include VAT.  Please allow 28 days delivery,
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SINGLE BOARD 6809 2nd PROCESSOR
FOR THE BBC MICRO.

For full information contact Phil Taylor at

PROVIDES A LOW-COST DEVELOPMENT
SYSTEM FOR INDUSTRIAL APPLICATIONS.

D.A. COMPUTERS LTD.
BBC ACORN COMPUTERS IN LEICESTER

Specialists in hardware and software.
Fully authorised ACORN-BBC Dealer.

Complete after sales SeNiCe — repairs
and maintenance contracts.

Two of the most useful utilities for the serious BBC User.
SCREEN DUMP ROM T h i s  BK page ROM will print out anv graphics MOM

lomat mode Ti upright or sidearm.. 't 1, x 2 or 4
scale on a variety ot menu printers irk:aiding Epson, Shinwe Star, NEC. Seikosha, KOC, etc. It well
also substitute up to eight shades of grey to represent screen colours. Mode 1 loot and graphics
con be printed on the EKEIO or FX I 00 only e.g. telextext nclelee3). This Machine Cade software
will give you the fastest prim out possible an your printer. Page ROM software means you have
all the RAM available to, your own plogrammes. Full documentation provided £20.00
MACHINE CODE MONITOR ROM P r o v i d e s  powerful facilities for moni-

toring and debugging machine code and
BASIC programmes includes single step, break points, disessembler, memory scan -window".
search for string or byte sequence. memory mono. etc. Also provides BASIC program search and
list variables. Extensive documentation, £20.00

PRINTERS
EPSON MO Printers al E 3 9 9 . 0 0
EPSON RXBOFIT Printers at ( 2 9 9 . 0 0
SHINWA CPU Printers at £ 2 7 9 0 0
KOC LOGITEC Printers at £ 2 9 9 . 0 0
Many other printers in stock
MONITORS
MICROVITEC 14' COLOUR - ST RES. at E 2 4 1 . 5 0
MiCREWITEC 14 COLOUR. MED. RES. al ( 3 7 3 3 5
MICRO VITEC 14' COLOUR HIGH RES. at £ 5 0 3 . 1 0
TECO 12" GREEN SCREEN 118MHz Bandwidth) M T N
Nom and Cabot aim in mock
Also I wide range of Books. Software and accessories for the BBC micro.

Pharmacists — call for a demonstration of our high speed label printing system — 2.500 drug
names in SLIM.
All our prices include VAT. — but add (5.00 carriage fur heavy items (Printers. Monitors WO
Please call arid visit ow showroom al.-

D.A. Computers Ltd

Tel.(0533)549407

BBC Modal A orel B Microcomputers Molly& in otock

104 London Rd., Leicester.
(5 minutes walk from railway station I
We close all day Monday and Sunday °thermos open 9am to 5pm,

•  Sits inside the BBC or plugs into an extension rack
•  Enables standard Flex format Discs to nm on BBC
•  Supports High Level Language Compilers
•  Cross Assemblers and Disassemblers for most micros
•  Connects directly on to the tube
•  64k DRAM on board
•  Two 28 pin byte wide memory sockets
•  Acorn Bus compatible DIN 41612 Bus interface
• Also available as a single board controller 1
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EVERYONE knows that light pens
cannot draw lines as fine as one pixel.
Fortunately no-one has told the BBC
Micro that!

This month we present a  program
which used in conjunction with The
Micro User light pen finally achieves
pixel resolution.

The pen itself was described in the
October 1983 issue of The Micro User
and a painting program was given the
following month. This simulated the
action of a paint brush and produced
broad and flowing strokes.

Some artistic endeavours however,
are more suited to a clean-cut graphical
presentation and so the Draughtsman
program has been produced.

The basic light pen is only capable of
character resolution — that is, the
computer can only sense the position of
the pen to the nearest printing character.
So in order to achieve pixel resolution
we have to resort to  some software
trickery.

Those o f  you who have used the
painting program will have noticed a
small offset between the pen's position
and the paint on the screen.

This is naturally compensated for by
the brain, and leads to no difficulty in
use. However, to coax pixel resolution
out of the pen we can use this ability of
the brain to good effect.

Consider Figure 1. This shows one
character position being pointed at by a
light pen. I f  the pixel point we are
interested in is in this square then it is
not changed.

However if it is in one of the adjacent
squares (shown shaded) it is moved one
pixel position towards the pen.

If the point of interest is outside the

Light pen breakthrough! •

ti%et reolutws
t,

‘ 6 • A t 1 1 1 1 - -  1  •4
immediate area it is moved much more
rapidly towards the pen. In practice this
means that the point is teased into the
correct position, and due t o  the

By MIKE COOK 1
cleverness of the human brain is quite
naturally achieved.

As we now have a basic method of
defining a pixel's position we are able to
build the software around this.

Obviously a  freehand sketch using
the pen would be difficult to control. But
as a draughtsman is concerned with

straight lines we can use rubber band-
ing techniques to  position our line
exactly.

When it is in position the press of a
key will fix it permanently on the screen.

As well as rubber-banding single
lines, we can also use triangles and
rectangles and there is a  routine for
coping with circles.

When running the program the
screen will go white to allow the pen to

1 1 1 1 !111
)
Character
position

Light
pen

Shaded character positions:
Move the target pixel
one place towards the pen.

Pen position:
Do not move the target pixel.

Target pixel outside immediate
surroundings of light pen
move rapidly towards pen.

Figure I: Movement of she target pixel
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From Page 141

pick up light. Nothing will happen until
one of the modes is entered.

To do this type the letter for the
appropriate mode. For  example let's
draw a straight line by pressing the L
key.

The top line of the display should now
say LINE. Take up the light pen and
you should see a single lit pixel following
the pen.

When it is in the correct position for
the start of the line press any key. When
the pen is moved a line will be drawn
from this point to the pen.

This line will move following the pen
and behaving like a rubber band on the
screen.

When the end position of the line is at
the correct place press the Return key
and you will be back in the command
mode, ready to draw another shape.

If you want to carry on drawing lines
press the space bar instead of the Return
key and you will stay in the line mode.

If  you want the start of the new line to
be the same point as the end of the old
line then instead of the space bar press J
for join.

The triangle mode works in a similar

manner w i t h  f i r s t  a  l i ne  be ing
rubber-banded and then the full triangle.
In this mode the J key will join up the
new triangle to the last side of the old
one.

When drawing a rectangle the first
point will fix one corner and the second
point will fix the opposite corner. The
join key will join the next rectangle to
the last corner of the previous one.

When selecting the polygon mode
you will be asked how many sides the
polygon is to have. I f  you require a
circle then a large number like 40 should
be used.

In this mode the radius is defined by
rubber banding but this radius line
disappears when the polygon is drawn.

If the join option is used the new
polygon will be drawn with the same
centre point as the last one.

You can also change the colour of the
lines by pressing the C key. This will
cycle through the  three colours
available in Mode

These are set up in line 90 and can be
changed to suit your own preferences.

When y o u  have f inished y o u r
masterpiece the screen can be saved as a
file by typing S. You will be asked to
provide a file name and the memory

locations that make up the screen will be
saved.

For those of you with discs this file
will be placed in the directory S for
screen dump.

This w i l l  reduce the confusion
between a  screen dump file and a
program. I f  you have tape then the
characters S. wi l l  be added to  the
beginning of the file name.

The program also allows you to load
a previously dumped file back to the
screen to be worked on further. This is
done by typing L.

Hints on typing in the program:
Line 80 defines a text window of one line
at the top of the screen. This line is best
left out until all the typing errors are
corrected as any error messages will
scroll off the top before you can read
them.

There are some variables that start
with the LETTER 0  such as OX% (Old
X). D o  not  confuse these with the
number O.

In line 300 the space between the
quote marks and the number is vital. You
will get an error message if it is left out.

Unfortunately the error message is not
all that helpful. In various lines (such as
150) note there is no space between the
quote marks.

Draughtsman listing

5 REM LIGHT PEN DRAUGHTSMAN -
Mae Cook

10 M%:1
:CV:3

20 MODE M%
30 PROC_LINT
40 TRIANGLE:FALSE
50 BLUE IN THE FACE:FALSE
60 CLS
70 PROC_INSTRUCTIONS
80 YOU 28,0,0,39,0
90 YOU 19,0.7,0,0,0,19,7,4,0,0

100 GCOL 3,C%
110 REPEAT
120 X-1

0%=-1
130 REPEAT
140 WINKEYS 101
150 UNTIL A$O"
160 IF ASer

THEN CLG
170 IF AO'S"

THEN PROC_FILE
180 IF A$:181

THEN PROCJET

this listing was produced using a special
formatter which breaks one program line
over several lines o f  fisting. When
entering a line don't press Return until
you come to the next line number. Full
details of  the formatter are in the July
1983 issue of The Micro User,

190 IF AS="P"
THEN PROC_POLY

200 IF AS=1"
THEN PROC_REC

210 IF AS="C"
THEN PROC_COLCHANGE

220 IF AWL"
THEN PRINT 'LINE";
:PROC LINE

230 IF AS="T"
THEN PROC_TRIANGLE

240 IF ASO'C'
THEN PRINT

250 UNTIL 8LUE_IN_THE_FACE
260 DEF PROC_FILE
270 PRINT

280 INPUT 'FILE NAME FOR SAVED SCREEN
",F$

290 IF LEN (FS) (  1
THEN ENDPROC

300 SCLI%0SAVE P.ItFO" 3000 8000"
310 IZ= CLI% MOD 256

0CLI% DIV 256
320 CALL liFFF7
330 X%z-1

01=-1
340 ENDPROC
350 DEF PROC_GET
360 PRINT
370 INPUT 'FILE NAME OF SCREEN'

,FS
380 IF LEN (FS) (  1

THEN ENDPROC
390 SCLIWLOAD P.444
400 1%. CLI% MOD 256

0CLI1 DIV 256
410 CALL SFFF7
420 X%=-1

01=-1
430 ENDPROC
440 DEF PROC_COLCHANSE
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The BBC Micro can now give your
children a private education.

The BBC Microcomputer now accounts for 80% of the
computers being ordered under the current D.O.I. PrimarySchool Scheme.

It's also the computer which a rapidly increasing
number of people are choosing for their homes.

One of the reasons for its success is that it makes
learning highly entertaining for everybody. From children
who are getting to grips with the alpfaet, to adults who
want a gentle but intensive introduction to the complex
world of computing.

Now, there's a substantial new catalogue of educational
programs specially for the BBC
Microcomputer.

It has been developed by
Acornsoft, the software division of
Acorn Computers who manufacture
the BBC Micro.

Nlaking  faces without gettingscolded.
With the new Facemaker

program, your children can maket, •  •
over a million faces. Its like an identi-kit, allowing them to
depict anyone they want. They start by choosing the eyes.
Then they can choose the mouth, the ears, the nose, the
facial outline and the hairstyle.

And if they really fancy dressing up, they can add
earrings and hats.

In doing all this, they learn to read and spell, as well as
developing their powers of description.

The money program, two games for the  price of one.
Mr. T. is an engaging little figment of the microchip

who can teach your children all the complexities of our
coinage system.

His Money Box program has two games, each of which
can be played at different levels.

In Money Match, the challenge is to collect a set of
coins, matching them according to shape, size and value.

In Money Box, you can give your child and Mr. T. a
helping hand to get all the coins on the screen into the box.
(Ws always different, because the coins on the screen are
based on the small change you have to hand.)

A chance to teach the Micro a thing  or two.
With the Animal, Vegetable, Mineral program, the

children can get the computer guessing.
They think of an object. The BBC Micro has to decidewhat it is.
If it doesn't come up with the answer, the children can

keep giving it hints.
In doing so, they are encouraged to question the

difference between such things as crocodiles and alligators,
or whether oil is vegetable or mineral.

The program also encourages them to consult refer--m:5-.046mmr
thONIPP eCtit

1
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lingtroxsiv.
t i t t9C11,At

Address

ence books so that
tough questions.

Questions on  Julius Caesar from  J. Julius Norwich.
John Julius Norwich's History Quiz is one of the new

BBC Micro Grandmaster quiz series which also covers
theatre, crime and (letection. music, science fiction androyalty.,

On the history front, there are 300 brain-testing
questions, covering all aspects of British history from Julius
Caesar to Margaret Thatcher.

.And to increase the educational value, Mr. Norwich has
posed the questions from angles which will give a broader
understanding of events.

For the full catalog c l i p  the coupon.
There are thirty more new BBC Micro programs in

Acornsoft's new catalogue.
For a free copy, complete the coupon, or telephone

0933-79300. Or ask your local BBC Micro dealer.
If you're not yet a BBC Micro owner, you can get full

details of the computer at the same time.

Acornsoft, eio Vector Marketing. I )enington Esta i • Wellingborough.

they can ask the computer increasingly

Northants NN8 2AL Please send me the new Aeornsoft catalogue
"At Home WithThe ARC Miemcomputerf.

I would also like details of the ABC Ikrn (  !irk)
Narne

Postcode
BU3

ACORNSOFT I
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CHUCKIE
EGG
CYLON
ATTACK
JUNGLE
FEVER
PHARAOHS
TOMB

BBC ELECTRON DRAGON SPECTRUM

•

Available from W.H. Smiths,
John Menzies and all leading
computer stores.

Unit 8, Canalside Industrial Estate,
Woodbine Street East, Rochdale, Lancs.

r — 0 0 6 5L13.Tel:0706341111
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510
520
530
540
550

66
67
68
6i
70
71
72
73

74
75
76
77
78
79

80
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Draughtsman listing

From Page 142
C%:(C%4.1) AND 3
IF CX=0
THEN CX:C%fl
COLOUR C%
:GCOL 3,CZ
PRINT 'NEW COLOUR s;
ENDPROC
DEF PROCJIAND1
REPEAT
PROC_FOLLOW
AOINKEY$ (0)
UNTIL A$(>"
OXX:X%
:0Y%:Y%

540 XTX=X%
:Y11:Y%

570 ENDPROC
580 DEF PROC_BAND2
590 REPEAT
600 PROC FOLLOW
610 MOVE OX%,0Y%
620 PLOT 13,XTYT%
630 MOVE OXLCIY%
640 PLOT 131XLY%
65) XTXX

:YTY%
) AWNKEY$ (0)
1 UNTIL A$()"

MOVE O0Y1
1 PLOT 13,XI,Y%

ENDPROC
) DEF PROC LINE
0 REPEAT
D IF A$0,11

THEN PROC_BAND1
PROC_BAND2

0 GCOL 0,C%
0 MOVE OXLOY%
0 DRAW XXX
0 GCOL 3,C%
0 TIX%=0X%

:TIY%:0Y%
0 OXX%

:0Y%=Y%
810 UNTIL AS:CHR$ (13) OR TRIANGLE:TRUE
820 ENDPROC
830 PEE PROC_TRIANGLE
840 PRINT 'TRIANGLE':
850 REPEAT
860 TRIANGLE:TRUE
810 PROC_LINE
810 TRIANGLE:FALSE
elo REPEAT
900 T2XX:X%

:T2Y%:Y%
10 PROC_TRIBAND(XX,Y%)
IO REPEAT

930 PROC FOLLOW
940 PROC_TRIBAND(OXL0Y1)
950 OX%:X%

:0Y11
960 PROC_TRIBAND(XLY%)
970 APINKEY$ (0)
980 UNTIL A$(>"
990 PROC_TRIBAND(XY%)

1000 GCOL 0,C%
1010 PROC_TRIBAND(X%,Y%)
1020 GCOL 3,CX
1030 IF AWCHR$ (13)

THEN PLOT 691XLY%
1040 T1X%=T2X%

:TIY%=T2Y%
1050 UNTIL A$01J"
1060 UNTIL AOCHR$ (13)
1070 ENDPROC
1080 DEF PROC_TRIBAND(XI,Y%)
1090 MOVE TIX%,T1Y%
1100 PLOT 134Ln
1110 MOVE T21%1T2Y%
1120 PLOT 13,X%,Y%
1130 ENDPROC
1140 DEF PROC_REC
1150 PRINT 'RECTANGLE":
1160 REPEAT
1170 PROC_BAND1
1180 REPEAT
1190 PROC_RECBAND
1200 REPEAT
1210 PROC FOLLOW
1220 PROC_RECBAND
1230 0Xl:X1

10Y%:Y%
1240 PROC_RECBAND
1250 AOINKEY$ (0)
1260 UNTIL A$(>"
1270 PROC_RECBAND
1280 GCOL 0,C%
1290 PROC_RECBAND
1300 GCOL 3,C%
1310 IF AU> CHR$ (13)

THEN PLOT 69.XLY%
1320 XT%.1)(%

:YR:Y%
1330 UNTIL A$0',11
1340 UNTIL AKHR$ (13)
1350 ENDPROC
1360 DEF PROC_REC8AND
1370 MOVE XTLYTI
1380 PLOT 13,XTLOY%
1390 PLOT 13,0XX,OYX
1400 PLOT 13,0XLYT%
1410 PLOT 13,XT%,YT%
1420 ENDPROC
1430 DEF PROC_POLY
1440 INPUT 'POLYGON NUMBER OF SIDES'

1450 PRINT N%;" SIDED POLYGON";
1460 REPEAT
1470 PROC_8ANDI
1480 REPEAT
1490 PROC BAND2
1500 PROC_DPOLY(XLY%,OXLOYLNX)
1510 IF AS:1).

THEN MOVE OILOY%
:PLOT 131XX,Y%

1520 UNTIL A$<)"J"
1530 UNTIL WCHR$ (13)
1540 ENDPROC
1550 DEF PROC_DPOLY(X,Y,XTLYT%,N%)
1560 LOCAL CI,511P,R,ALX1,Y1
1570 GCOL 0,C%
1580 P=2*PI /N%
1590 N7.:N%+1
1600 CI:COS (P)
1610 SI:SIN (P)
1620 MOVE X,Y
1630 FOR A74:1 TO NI-1
1640 XI:XT741X-XT%)*C1-(Y-YTU*S1
1650 YI=YTWX-XT%)*S11.(Y-YTZ)*C1
1660 X=X1

IY=Y1
1670 DRAW X,Y
1680 NEXT
1690 GCOL 341
1700 PLOT 69,XLY%
1710 ENDPROC
1720 DEF PROC_FOLLOW
1730 PROC_LPOINT
1740 XT:PXPOS*32
1750 YT:(32-PYPOS).32
1760 PLOT 69.XX,Y%
1770 IF ABS UT-X%) >96

THEN X%=XXO(XT-X%)/21
ELSE IF ABS (XT-X%)> 32
THEN XI:XX+4*S6N (XT-X%)

1780 IF ABS (YT-Y%) >96
THEN YX=Y7IWYT-Y%)/21
ELSE IF ABS (YT-Y%) >32
THEN Y%01+4*SGN (YT-Y%)

1790 PLOT 69,XLY%
1800 ENDPROC
1810 DEF PROC.,LINT
1820 DIM TLAG(7),LPC(7),GRA8% 20

,CLIX 27
1830 P%:GRABZ
1840 C
1850 LDX $16
1860 LDA $17
1870 STX &FEN

:LDX &FE01
1880 STA &FE00

:LOA tiFE01
1890 RTS
1900 I

—10
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From Page 145 THEN LPR=40 press SPACE.'
2100 PYPOS=PVAL DIV LPR 2290 PRINT 'Alternatively pressing

1910 RESTORE 1950 2110 PXPOS=INT ((PAL MOD LPR)/LPC(M)) J as the last key':
1920 FOR A=0 TO 7 2120 ENDPROC 2300 PRINT 'will Join up the next
1930 READ TLAG(A),LPC(Al 2130 DEF PROC_INSTRUCTIONS shape."
1940 NEXT 2140 PRINT 2310 PRINT
1950 DATA 1542,1,1542,2.1543,4,2053 2150 PRINT SPC (9);ILIGHT PEN DRAUGHTS 2320 PRINT

,1 MAN' 2330 PRINT 'Other commands are:-'
1960 DATA 2820,1,2820,2,3076,1,10248 2160 PRINT SPC (13);18y like Cook" 2340 PRINT

!I 2170 PRINT 2350 PRINT 1C - To change the COLOUR'
1970 ENDPROC 2180 PRINT 'First select a mode by 2360 PRINT "W - To Wipe the screen
1980 DEF PROC_LFOINT typing a letter:-' clean"
1990 REPEAT 2190 PRINT 2370 PRINT IS - To SAVE the screen
2000 AZ=ADVAL (I) DIV 64 2200 PRINT 'L -  Draw a LINE' as a file"
2010 UNTIL AV100 2210 PRINT 'I -  Draw a TRIANGLE' 2380 PRINT 16 - To GET a screen preyio
2020 PROC_LPOS 2220 PRINT 14 - Draw a RECTANGLE' usly saved"
2030 ENDPROC 2230 PRINT "P - Draw a POLYGON or 2390 PRINT
2040 DEF PROC_LPOS CIRCLE' 2400 PRINT •Press any key to begin."
2050 *FX19 2240 PRINT 2410 AS=GETt
2060 PVAL:(USR (GRAM AND &FFFFl-TLAG 2250 PRINT "Then move the dot with 2420 CLS

(MV the light pen." 2430 ENDPROC
2070 IF PVAL<0 2260 PRINT

THEN PYAL=0
2080 LPR=80
2090 IF PM3

2270 PRINT 'Press RETURN at the end
of each stage"

2280 PRINT 'or to stay in the mode

This listing is included in this
ntonth's cassette tape offer. See
order form on Page 169.rm
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Draughtsman listing

I  1 1 1 1 0 1 1•  •  •  •  •  —
0 1 1 1 1 1  1_  • • • •  _  •••
1 0 1 1 1 0 1

-  I I  I

The RD Digital
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Supplied
with full, easy to understand

onstructions and advanced software

1 1  1  1  1  1  1  1 _ 1  1  1 1 1 1  1

Geography teacher Bob Phillips' program on the school's BBC-- ,-• micro needed a map of Australia divided into states, with the
• names of states and cities appearing when requested by the

student. Using an RD Digital TRACER, Bob prepared this usually
laborious task in just six minutes. it's so simple," he said “... it's

:0 traced directly from an atlas, scaled up or down as needed, and,
:0 so I have a very accurate presentation, with plenty of 'colour and

movement to maintain
the kids' interest."

70:0:111
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• 1 _ 1  - ' 1 ' 1 1 . .  1 1

a_a 1  1  I  4  1••• . •

I  1  a  1  1  1 - 1 :  1  1  a  1  1 1  1•  •  •

/  /  I  *  *  I  0 - 1  1 :  1  1
, .

I  1
1 1  1  1  I  I•• _  . • •
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The RD Digital TRACER is specially suited for educational
use. From geography to bioloy g from chemistry to arts
and crafts, It's features include:.
•  Immediate reproduction from original drawings

(up to A3) to display file
•  Adding geometrical shapes, text, colour and shading
•  Automatic re-trace, or animation (on BBC)
•  Save your drawings on cassette or print•out, or merge

with your own programs
•  Uses all the BBC's colour graphics modes, including

Teletext
•  No previous computer knowledge needed.

I l lCo_o
I▪  I I
1 1 1
' I I alla l l
I l l-  -o •AvailabXe direct from Spectrum stores ar Griffin & George

Please   T r a c e r f s )  for BBC Micro at £69.95 each, total L  - 1-1- -o_o_osend - T r a c e r ( s )  for ZX Spectrum at L55_50 each, total
Name a I l al l• o I
Address  1 _ 1 J

•1_▪ 1_1
1 1 a

1 - 1 - 0Cheque, payable to RI) Laboratories Ltd, for L e n c l o s e d .
Send to Dept MU2 RD Laboratories Ltd 20 Court Road Estate Cwmbran o-o-o

Gwent NP44 3AS. Allow 28 days for delivery.

on-ri
For turner detar1s write (SAC please) Or 0,hone oD-oo_C$RD Laboratories

0. 11 1 1  1 1 1 1 1 J  1 _ 1  . I a , a , a . . 0 1 1 0 1 1 J 1 .70-Cou-rt-R-o7dI sate Cwmbran
I 11,.•1-1—ro Tel (06333) 74333 Telex 437240 r o - s

• • CC.t:Col•Co_o_o-_0:6-_a_i_1...-,_.(1..cco:0_,-conx.D:a.
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WHICH BBC WORD-PROCESSOR
DOES MAIL-MERGING, GIVES YOU

AS MANY COPIES AS YOU WANT,
PRINTS 50-PAGE DOCUMENTS,

DOES WORD-COUNTING AND EVEN
ADDS UP FIGURES?

WORDSWORTH
does all these things as well as the usual jobs.

No need to buy separate mail-list programs or printer
drivers, no need to pay three times the price for word-
processors with fewer features! Compatible with Acorn

or Watford I:WS. Microwriter Keyboard and almost
any printer.

'I have been responsible for the selection of several generations
of applications software, I can recognise a well- written package
and am very impressed with the performance and "user
friendliness" of Wordsworth,' —  PJ STANLEY

find it very useful, not only for its features, but also for the
helpful prompts, which enable a  beginner like me to keepon track.'

— H BLEWETT

PRICES including MANUALS, VAT, P & P

T I C I W O  0 0 0

WITH STRAIGHT MARGINS, USING
WORDSWORTH WITH UTILITY 1 AND

AN EPSON FX-80 PRINTER.
PROPORTIONAL PRINTING WITH THE

JUKI DAISYWHEEL READY SOON.
Available from selected branches of W H. Smith

and good retailers, or from
IAN COPESTAKE, Dept. W17

23, Connaught crescent,
Brookwood, WOKING. Surrey GU24 CAN.

Telephone/Mailbox: 048674755

WORDSWORTH DISC
including rigid A5 wallet
UTILITY 1 DISC
without wallet
with wallet

WORDSWORTH

40-TRACK
C22 71

£862 E a  78
E11.78 E 1 2 . 9 4

7,-Emirtnihr.

80-TRACK
E23.86

E2.00 OFF IF YOU BUY 8011.4 AT ONCE *

WORDSWORTH TAPE E17.54 M A N U A L  ONLY £2.88
DISC  WALLET E3.16 P A C K  OF 10 SSSDDISCS E19.55

'SEE 10' DISC LIBRARY BOX E 3  16
!the best design we have seen)

PROGRAMS AVAILABLE SOON ON 3-INCH DISC
EUROPE:- Prices as above

OUTSIDE EUROPE:- Please add E3.00 per item

Animate your Basic programs with Arcade-speed Sprites

SIMONSOFT SPRITES VERSION 2
4) 112.95 each B B C  Model B

A devastating new sprites package! FASTEST EVER screen movement seen in
Basic programs boughi to your own character designs. All routines called from
Basic, no knowledge ol machine code is required,
Look at these features:

1 Pixel-by-pixel movement, resulting in a fluid-smooth motion of sprites. Yet even
when moving one pixel at a time, a sprite may cross the screen 40
times in 13.5 seconds.

2 u p  to 48 SPRITES on screen at any one time.
3 A l l  16 logical colours available in ,sprite design.
4 1 2  different base sprites each with up to 3 clones, Each sprite has

independent screen images and movement control.
5 Two images for event sprite to allow ultra-smooth molion (left righthand

pixels!. Can he defined separately tor animation e.g. jumping frogs,
running men, etc.

COLLISION DETECTOR with hit flags set to the numbers of the
sprites overlapping.

SUPERSPRITES of up to 24 x 24 pixels. Can be moved as a
single sprite, uses lust two coordinate integers.

Incredible ENLARGEMENT FACILITY allowing up to x 5
magnification of any sprites. Let your invaders loom out of the
screen in 3-0 effects!

9 User-delined PRESET FLIGHT PATHS each with 8 directions ot
255 steps.

10 Both EOR plotting and TRANSFER plotting available. EOR plotting allows
sprites Co cross background without disrupting it, transfer plotting cuts
through background. Transfer plotting + background storage available
for no disruption and no colour change as sprites cross background.

11 'Old' sprites deleted aulormatically, screen boundaries crossed
automatically.

12 TWENTY different sprite routines optimise on speed and memory space by
choosing the routine best suited to your program.

13 Routine deposited in RAM, write Basic as normal, then SAVE/LOAD your
program and sprites as a whole.

14 Two arcade-speed demonseration games (inc.DEVII SWARM) using slimes
15 Excellent manual accompanies package.
18 May be used in programs you wish to market.
17 Compatible with oiscussErrE based system. Please specify.

PLEASE compare with other sprite packages
DON'T OPT FOR ANYTHING LESS

ere

SUPERFRUIT (32K) 15.95
Simply the best. Full colour high
resolution graphics Spinning reels with
'bounce'. Incredible gamble effects, hold,
3 types of gamble, swap reels, two-way
nudge, nudge gambles, coin pile that
shrinks'grows, grew sound effects.
Separate instruction program. This
implementation is in a class of its own.

"You would be fully justehed
claiming that it is better than the real
thing" — M. Field, Word.

Nism,
,e.1-'0,4ASTROWARS (32X) 16.95
'-1,1Art' The up-to-date version of

asteroid style programs. Your ship is
trapped in an asteroid swirl and you(
only hope lot survival is to blast a clear
path through the asteroid cloud. Two
types of alien saucer make your
existence perlious. One homes in on your
ship, the other strafes it while dodging
your laser bolts. A unique feature allows
you to set ehe speed of the action, the
initial screen number, and the frequency
of both kamikan and wafer saucers

Actual screen photograph

,  1616111F

0
0

0
0

0

0

Actual screen photograph

Please order from

SIMONSOFT, 25 TATHAM ROAD
ABINGDON, OXON 0X14

For prompt despatch — Dealer and foreign distributor enquiries welcome

Match 1984  M I C R O  USER 1 4 7



ITH THE NEW
IDYBASE

MICKCOMPUTER
HOUSING

Designed around the
BBC model B but Suitable
for various models.

For School, College, home
and business use this
compact housing
Otters special
safely and security
features. Made up
of individual
modules—available
separately i f  you
already own the Original
TidybaSe you can upgrade it.

With the processor •locked • in
place, plugs and sockets inaccessible
there is little opportunity for tampering
or pilfering.
•  Optional and unique security bar
locks equipment in place.
• 3  or 4 way socket accommodates
monttOrs processor, drive, printer etc.

For full details
REMEDIAN INSTRUMENTS LIMITED
3 Over Links Drive, Poole, Dorset BH14 90U
Tel: Canford Cliffs (0202) 708404

•  All individual
modules interlock

to provide Complete housing.
•  Alternative housings for various
disk drives available
•  Optional trolley for ease of

One external lead only for mains input m o v e m e n t  Or unlock and carry the
no multi-plugging, no adaptors. S y s t e m
•  Strong metal construction with safety
edpes, slaved finished Brown or Cream.

remedian

EPROM P R O G R A M M E R  for 1 2 K ATO M
and BBC B

Designed as  a  l o w  cost  practical solution fo r  the serious computer
hobbyist. Program supplied on tape. Plugs into Acorn bus connector on

Atom and into user port on BBC machine.
NOTE — 6522 VIA must be fitted to  Atom and BBC machine together

with appropriate external connectors,
N E W  MODEL—Wil l  program 2716, 2532 & 2732 on 12K Atom (larger
ROMs i f  extra memory available). Wil l  program 2716,  2532  2732 &
2764's on BBC Model A and additionally 27128's on the Model B
32K •A' w i th  6522 fitted).
MENU DRIVEN — it will:
1 Copy from EPROM into memory 3  Ver i ty  EPROM against memory
2 Copy  from memory into blank 4  Check for blank EPROM

EPROM
Software supplied on tape can also be put into EPROM

Supplied in a sloping box complete wi th connecting cable.
instructions. standard 28 pin socket

only E35 +VAT p&p El
or including a high quality tektool 28 pin ZIF socket

ONLY E45 + VAT  p&p El
ROM E X PA N S I O N  CARD FOR ATO M
Plugs into utility ROM socket inside case. Allows up to 4 off 4K EPROM S

to be software selected. Assembled and tested board
E13_00 +  VAT  +  5 0 p  p & p

S I D E WAY S  R O M  E X T E N S I O N  R A M / R O M  C A R D  FOR BBC
Allows up to  13  additional ROMS to  be fitted O R  16K or  RAM 5
additional ROMs. Provision also for 2 of the sockets to be used to hold
2764's and to  simulate a 16K ROM. Al l  address and data lines fully
buttered

RAM allows programs to be downloaded from disc or tape and run as a
sideways ROM. Any write signal to the sideways ROM area will appear in
the RAM.

Also will allow programs to be developed for subsequent insertion into
sideways ROM.

High quality PTH Board assembled and tested.
E29.50 +  p & p

BUTTERFLY B O A R D
Fits into one of  the
sideways ROM sockets
and allows a 16K
program to reside in two
low cost 2764's  to
simulate a 27128  ROM
Built and tested
£15.00 +  VAT

+ 5 0 p  p & p

FOR BBC

IFLAICTIOINOC
SAS VACAS

Orders and further details

NCR Electronic Services
The Industrial Unit
Parker Road
Chelmsford
Essex C M 2  OES
Tel.' 102451 3 5 0 1 8 8
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CONTEX
Professional Software for the BBC Computer

r .  Command 1.' ',..r 1,e1D1
09961 •  b  a

Mar
' Car Ea., 7 5  00 0 . 0 0  0 . 0 0

Insure 0 . 0 0  150 .00  0 , 0 0
Loan 1 5 0 , 0 0  150 .00  150.00
Deprec. 1 0 0 . 0 0  1 0 0 0 0  100.00
Repairs 0 0 0  2 5 _ 0 0  0 . 0 0
Maint. 0 0 0  0 , 0 0  5 6 . 0 0
Petrol 3 6  00 2 5  00 5 2  00

8 Oi l  0 0 0  5 . 0 0  0 0 0
9 Other 1 2  00 3 . 0 0  3 . 0 0

to
I I  Total 3 7 3 . 0 0  458.00 381.00
12
13Mi1eage 800.00 400.00 850 00
14 MPG 3 0 . 3 3  2 9 . 1 2  2 9 . 7 5

L 1 5  costim, 0 6 2  1 . 1 4  0 4 2

4

SPREADSHEET 32K
A complete and versatile 'calc• program
and tutorial. Models over 1 ,000 cells
using up to  26  columns and 9 9  rows.
Equations, constants, data o r  text in any
cell. Emphasis on ease of  use. 1 0  chr
columns: 9  digit  accuracy; print; row 8,
col insert or  delete; functions; colour:
variables: save &  restore: copy cell: auto
replicate col &  row:  auto formulae
adjust: scroll: search: help: evaluate:
limits. 2 0  page instruction booklet.

Cassette E9.99  inc.

N E W  FOR DISC USERS
If you are seeking a top quality spreadsheet for financial or statistical analysis
you need look no  further. The enhanced disc spreadsheet has all o f  the
facilities of SPREADSHEET 32K PLUS individual field widths and decimal
formats,  m o r e  he lp ,  u s e  ce l l  coo rd ina tes  o r  head ings ,  add i t i ona l
preprogrammed functions, access to OSF commands and morel

DISC SPREADSHEET £12.99 inc.
(existing tape users return tape and E6.00 for upgradel

TYPING TUTOR 32K
Specifically designed for the BBC micro the 90 smoothly graded lessons and
the free form option teach and encourage fast touch typing. Intelligently
checks f o r  e r ro r s ,  m o n i t o r s  p rog ress ,  t i m e s  1 W P M )  a n d  m a k e s
recommendations. A u d i o  key  feedback, metronomic pacing, c lock a n d
revised performance options. Auto keyboard/finder display for every lesson.
Add own lessons if  required. 12 Page instruction booklet

Cassette £ 9 9 9  inc.
Disc £11 .99  inc.

Fast delivery. Discs supplied are 51" please specify 1,40 or 80 track required.
CONTEX C O M P U T I N G  (B2)

15 Woodlands Close, Copia, Bedford M K 4 4  BUE.

Micro/TM. Adaptor
Do y o u  g e t  f e d  u p  w i t h
constantly unplugging y o u r
T.V.  ar iel ,  f i t t ing your  micro
lead behind your TN. ,  and then
having to change back?
Use this Adaptor and a simple
switch b e s i d e  t h e  T . V .
connects or  disconnects your
micro.
Switch on, change channel and your
micro has i ts  V.D.U:, switch off,
change channel and you have your
T.V. E a s i l y  fitted in 15 seconds,

E7.99 complete (incl. p&p)

Send cheque/P.O.  together  w i t h
Name, Address, Make &  model of
micro to: M R  H. ALLEN,

Milford House,
Bolt House Close, Tavistock.

DEVON. PL19 SLL
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The best in
books and
software for
the BBC Micro

USING BBC BASIC
by P.J. Cockerel!

This book aims to  develop both skil ls in
BBC BASIC and a more  int imate know-
ledge of some of the special features on
the BBC Microcomputer.  Programs a s
well as text are presented in an easy and
accessible style and the emphasis is very
much on developing various techniques
and skills by actually using the programs
provided.
0471 90242  X 3 9 2 p p  f  6.95

A YOUNG PERSON'S
GUIDE TO BBC BASIC
by M. Milan

This book is  a fr iendly programming
primer w h i c h  a s s u m e s  n o  p rev i ous
knowledge or experience of computing. It
emphasises the advantages of  a struct-
ured approach t o  programming, paying
particular attention to good programming
technique. Helpful  h ints for overcoming
problems and making programming eas-
ier are given throughout the book.
085012 393 3 1 1 6 p p  £ 4 . 5 0
Pubbshed by the  4 a b o n a ,  C o m p u t m g  Cen t re  a n d  marke ted
by John Wiley and Sons Ltd.

COMPUTING FOR ALL
THE FAMILY WITH A
BBC COMPUTER
by T. Noble

Following the tremendous success of The
VIC-20 for Children, Tony Noble has now
written a similar book for the popular BBC
computer.

The book begins w i th  an introduc-
tion to the uses of microcomputers then
takes you through about 50 short simple,
easy-to-follow steps that  take you f rom
turning o n  t h e  computer  t o  advanced
BASIC programming. These have been
thoroughly tested i n  schools w i t h  ou t -
standing success
0905104 587 1 8 0 p p  / 5 . 9 5
Published by Sigma technical Press and marketed by JohnWtey and Sons LW

lit I
REN1 •

MY SECRET FILE
by Phil Nathans
Based on the best-selling book by
John Astrop

A persona l  database f o r  y o u r  darkest
thoughts.

Do you  have  secrets y o u  wou ldn ' t
even confide to  your closest friend? Let
alone your family?

At last, you ' re  no  longer alone. M y
Secret File turns your personal computer
into a personal confidante. A n d  *.o keep
your confidences confidential, i t ' s  even
password protected —  because these
days, you can't even trust your micro not
to blab.

0946855 404 book/cassette pack £9.95
Pubbahed  by M o s a i c  Pubbs teng  Ltd. a n d  marke ,ed  by J o h n
Wiley and Sons Ltd.

THE UNORTHODOX
ENGINEERS.- The Pen and
the Dark
by Keith Campbell
Based on the story by Col in Kapp
Colin Kapp created the classic SF stories
about the Unorthodox Engineers — and
now you can t ry to solve the mystery of
the indestructible pil lar of darkness and
the riddle of  contra-energy in this mind-
bending text adventure game.

By spec ia l  a r r angemen t  w i t h  a n
unspecified alien culture, Mosaic wi l l  let
you h a v e  t h e  s t o r y  a l o n g  w i t h  t h e
program —  so  at least you're in w i th  a
chance. Please read the story carefully
because we'd  l ike to release our Spring
SF b o o k w a r e  b l o c k b u s t e r  ( H a r r y
Harrison's Stainless Steel Rat on micro
for the f irst t imel)  before you carelessly
unleash c o n t r a - e n e r g y  a c r o s s  t h e
universe. Thank you.
0946855 20X book/cassette pack £9.95
Pubbstked by M o s a t e  P b b i l s h m g  L k ,  m n d  m a r k e t e d  by J o h n
Wiley and Sons Ltd.

-

ATIV Sawn.FILE

0946658 55 2

4 4%% \

TENSE FRENCH: Know
Your Verbs
by Sulk; Software
Tense French teaches you h o w  to  get
those basic French verbs (regular and
irregular) r i g h t .  T h e  l i t t l e  beas ts  a r e
translated, l i s t e d  a n d  tested,  s o  t h a t
whether you've a  g i f t  for  languages or
not, these common verbs won ' t  bother
you again.

. 9 5
Pabbhed by Subs Software Ltd and mataated by Jfm9,s
M i l k y  a n d  Sons L t d

JUST A  MOT: Vocabulary
by Sulis Software

A bi- l ingual program for  learning 1000
useful a n d  up- to-date  F rench  words .
There are f ive vocabulary areas: Travel,
Shopping, F o o d ,  Drink and Essentials.
Work f rom Engl ish in to  French, o r  vice
versa, w i th  a choice of  games or key-in
options
0946658 35 8 E 9 . 9 5
PobAshed by Subs Software Ltd and tnarLinnd by John
Wi ley a n d  Sons  L t d

The books and software featured
in this advertisement plus many
other titles will be on display at
leading bookshops and computer
stores in the UK during
March 1 9 8 4 ,

For a checklist of titles please
write to

Annabelle Duckit,
John Wiley & Sons Ltd,

FREEPOST, Baffins Lane,
CHICHESTER, West Sussex

P019 11(113, England

John Wiley& Sons Limited
Battins Lane • Chi( hester
Sussex P0-19 lLID• Lngland
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CHEMIPILANT
,4149to‘p

H BLEI
MI SOFTWARE N

PRESENTS 3 NEW TAPES
for the

BBC 32K COMPUTER
to add to their existing range of games

and educational software.
LOONEY LIFT
A n e w  action packed arcade game
graphics, full colour and sound. Keep
jumping, operate the  l i f t  and watch
luggage. The alternative is the sack!

CH EM UP LA NT
Another first? A  chemical plant simulation. Avoid
explosions, spills and other disasters on your way to
your first million. Plant  manual included. Hi-res
graphics.

STORY
Electronic storytelling!
First make up some scenes using pictures from the
computer bank or use your own drawing skills, Then
write your story. Up to 7  screens can be displayed,
saved and printed.

£6.50

To get more information about our new and
existing software, ask for a catalogue. Please send

a s.a.e.
Disc versions available: please add E1.50 *11*
Please send orders and cheques/PO to:

H H  Software,  Dep t  M ,  5 3  Hol loway,
Runcorn, Cheshire WA7 4TJ. Tel: 09285

65566

•11,11

with hi-res
your guests
Out for  the

£7.50

E7,50
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NOW EVERYBODY
CAN BE A

SWIFT PROGRAMMER!!!

The new Swift Programmer Pack contains specially printed
sheets to help accurately position type and graphics on the
screen.
Each Pack contains 100 printed surfaces each of:

TEXT GRID ONE F o r  use with Modes 1, 2, 4 & 5
TEXT GRID IWO •  For use with Modes 6 &

GRAPHICS GRID 1 2 8 0  x  1024 gu in steps of 50
CHARACTER DEFINITION GRID Numbered 8 x  8

squares fur easy reference
PLUS A 5  binder to hold pads

If you own a BBC or ELECTRON micro, Swift Programmer
Packs can help make your programming easier and faster_

PACKS AVAILABLE
AT ONLY

E5.95 each
i+ please add f0.95 p&p)

* * * * * * * * * * * * * * * * * * * * * _ * * _
to 4 c4a_ls'e

.4•1?-e
4ftpo

SWIFT READER
A suite of eight programs designed to help children
(age 4 4- ) learn to read.
This package takes children trom simple letter recognition,
through to the reading of a simple story, incorporating
-Variable Text Read Out" speed options.

Swift reader ref. Swift 8

SWIFT G.C.E.
HISTORY

Three packages, each containing TWO programs, designed to
be used as G.C.E. Olevel Study and Revision aids, with text
and test facilities.

SWIFT 6 H i t l e r ' s  Germany 1933-1939
Mussolini's Italy 1919 1939

SWIFT 7 L e n i n ' s  Russia 1917-1924
Stalin's Russia 1924-1939

SWIFT 9 U S A  in the 1920's
Roosevelt's new deal

CASSETTES £9.95 each inc.
DISCS £11.95 each inc.

All programs are for 32k micros

Send cheque/P.O. with details o f
Packs/Tapes/Discs required to:

SWIFT MACHINE SOFTWARE
154 Greenfield Road, Holmfirth

Nr. Huddersfield W. Yorks HD7 l i p
or send for further details

1



From Page 66
100 FOR TX=OTO N61-1

:PROC8HOST
:NEXT
:UNTIL LIYES%=0

110 RUN
120 DEF PROC6HOST

:PROCMOVE
:COLOUR 3
:IF 06X(TX)=225 COLOUR 13
ELSE IF 061(TX)=238 COLOUR 0

130 IF TIME (02-SCREEN1)*100
VDU 19,11+1,60;
ELSE VDU 19,T1+1,11+1;0;

140 IF PEEKX=-1 AX(10,10)=32
:PRINT TAB(10110);CHRS 32

150 IF X1=6X/(11)+D6X2AND YX=6111111+
DMAND TIME )(12-SCREENX)1100
PROCDIE

160 PRINT TA616XX(T11,6n(n));
CHRS (ORM));
:AX(GXX(T2).6n(TX))=06%(TX)
:06Z(11)=M6XX(T1)+D6XX,M(11)+
DPX)
:6MTV=6X2(I%)+06YZ
:6Y1(TV=8y1(TX)+DSY1
:COLOUR TX+1
:PRINT TA8I6X1(TX),8YZITZ));
CHRS 238
01(6XVT1),PX(T1))=238
:ENDPROC

170 DEF PROCMOVE
:D6X1=0
:DGYX=0
:PROCX
:IF TIME 012-SCREENX)*100 Den.-
D6X2
:IF D6H+6X1(TX)>19OR D6XX+6X11T1
)(0 DOX1=0

180 PROCPEEK
:IF PEEKX>225 D6r4=0

190 PROCY
IF TIME (112-SCREENX)W0 DSYZ-

D6
200 PROCPEEK

:IF PEEK1)225 D611=0
210 ENDPROC
220 DEF PROCX

:D6X2=S6N CXX-6X1(11))
:ENDPROC

230 DEF PROCY
:D6YX=S6N (11-GYX(11))
:ENDPROC

240 DEF PROCPEEK
:PEEKX=A1(6X/(TX)+D6XX,5yX(T21+D8

:ENDPROC
250 DEF PROCMAN

:COLOUR 5
:0X=0
:PX=0
:AX=INKEY (0)
0X15,1

260 IF AX=-1ENDPROC
270 C1=CX+1

:IF C1=238C2=236
280 IF AX=136P2=-1
290 IF AX=137PX=1
300 IF AZ=9061=1
310 IF AN5QX=-1
320 PRINT TAB(XX,Y1);CHRS 32;

:A1(XLY1)=32
IF XI+PX>19 X%=0

:PX=0
ELSE IF XX+Pl<0 XX=19
:PX=0

330 LX=AX(X1+PX,Y1+11X)
340 IF LX=-1 AX(10,10)=32

:SCX=SCX+10*RND(5)
:SOUND 1,1,100,10

350 IF LX=224 SCX=SCX+1
:EATX=EATX+1
:SOUND 0,2,125,1

360 IF LX=225 SCX=SC%+10
:EATX=EATX+1
:TIME =0
:SOUND 1,2,255,20

370 IF 11>225AN0 LX0238 PX=1
:0/=0

380 IF L1=238AND TIME >(12-SCREE14%)*1
00 PROCDIE
ELSE IF L1=238AND TIME (112-SCREE
NX)*100 PROCCHECK
:PROCMUNCH

390 IF EATI>=212 COLOUR 5
:PRINT TAB(XX+MYX+0X);CHRS (CX)

:PROCCOLOURS
:PROCSCREEN
:EATX=0
:PROCMEN
:PROCREPLACE
:SCREEN2=SCREENX+1
:PROCSCREENCOUNT

400 U=X%+PX
:YX01+0X
:PRINT TAB(N01);CHRS (CX);
:AX(XX,YX)=32
:COLOUR 3
:PRINT 1A13(4,0);SCZ;
:ENDPROC

410 DATA 8,3,3,3,3,3,3,3,3,4
420 DATA 2,0,0,0,0,0,0,0,0,2
430 DATA 2,0,8,9,0,8,3,9,0,2
440 DATA 2,0,2,2,0,2,-1,2,0,2
450 DATA 2,0,10,11,0,10,3,11,0,10
460 DATA 2,0,0,0,0,0,0,0,0,0

MUNCHER
470 DATA 2,0,3,3,0,2,0,3,3,4
480 DATA 2,1,0,0,0,2,0,0,0,2
490 DATA 6,3,3,9,0,6,3,3,0,10
500 DATA 2,-1,-1,2,0,2,0,0,0,0
510 DATA 2,-1,-1,2,0,2,0,8,3,3
520 DATA 10,3,3,11,0,2,0,2,-1,-1
530 DATA 0,0,0,0,0,0,0,2,-1,-1
540 DATA 8,3,3,9,0,2,0,10,3,3
550 DATA 2,-1,-1,2,0,2,0,0,0,0
560 DATA 2,-1,-1,2,0,2,0,8,3,3
570 DATA 6,3,3,11,0,2,0,10,3,9
580 DATA 2,0,0,0,0,0,0,0,0,2
590 DATA 2,0,8,9,0,3,3,3,0,10
600 DATA 2,0,10,2,0,0,0,0,0,0
610 DATA 2,1,0,2,0,2,0,8,3,3
620 DATA 6,3,0,2,0,2,0,10,9,-1
630 DATA 2,0,0,0,0,2,0,0,2,-1
640 DATA 2,0,3,3,3,5,3,0,10,3
650 DATA 2,0,0,0,0,0,0,0,0,0
660 DATA 10,3,3,3,3,3,3,3,3,3
670 DEF PROCSCREEN

:FOR T=OTO 15
:VDU19,T,0;0;
:NEXT
:CLS
:RESTORE
FOR Y=1TO 26

:FOR X=OTO
:COLOUR 4
:READ A
:IF A=-1 AX(X,Y)=32
:AX(19-X,Y)=32
:60TO 740

680 IF A=0 COLOUR 3
:PRINT TAEX,Y);CHRS 224
:AX(X09=224
:PRINT TAB(19-X,Y)ICHRS 224
:AX(19-X,Y)=224
:COLOUR 4
:60TO 740

690 IF A=1 COLOUR 13
:AUX,Y1=225
:PRINT TAB(X,Y);CHRS 225
:SOTO 730

700 COLOUR 4
:PRINT TAB(X,Y);CHRS (224+A);
:A1(X,Y)=224+A
:IF A>=6 A.A+1
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From Page 151
710 COLOUR 4

:C:0
:IF A=8 A=9
:C=1
ELSE IF A=10 C=I
;A=8

720 IF A:10AND C=0 A:11
ELSE IF A:12AND C=0 A:10

730 PRINT TAB(19-XX;CHRS (224+A)
:14119-X0f/22244A

740 NEXT
:NEXT
:AI0,101=32
:PRINT TA8(10,101;C4RS 32
:VDU 20,19,8,1;0;19,9,2:0;
:COLOUR 8
:PRINT TAB(0,0);11UP ";TA8(9
,0);sHI6H I :
:COLOUR 3
:PRINT ;H1
:ENOPROC

750 PRINT TA8(19-XX;CHRS (2244A)
760 DEF PROCCHARS

:VDU 23,225,0,0,24,60,60,24
23,226,24,24,24,24,24,24

,24,24,23,227,0,0,0,255,255
23,228,0,0,0,255,255

,24,24,24,23,229,24,24,24,255
,255,0,0,0,23,243,16,40,116
016,116,254,24,0,23,244,0,16
,8,8,8,8,0,0

770 VDU 23,245,12,30,30,12,48,120
020,48,23,246,0,2,0,0,16,0
,0,0,23,247,128,96,64,32,0,0

23,248,111,172,237,185
,63,28,8,56,23,249,15,72,8,0
,0,0,8,56,23,250,0,128,128,128
,0,0,0,56,23,252,0,0,86,32,74
.36,72,16

780 VDU 23,230,24,24,24,31,31,24
,24,24,23,231,24,24,24,248,248
,24,24,24,23,233,0,0,0,248,248
,24,24,24,23,232,0,0,0,31,31
,24,24,24,23,242,56,40,56,16
06,48,16,48,23,238,24,189,90
,90,255,129,66,36,23,251,0,126
,255,255,255,126,124,56

790 VDU 23,255,0,0,0,0,0,0,0,0,23
,254,145,82,0095,0,36,65,129

800 VDU 23,234,24,24,24,31,31,0
0,23,235,24,24,24,248,248

,0,0,0,23,224,0,0,006,0,0,0
,0,23,236,90,60,90,255,129,129
,66,60,23,237,90,60,90,255,129
,126,126,0,23,240,0,108,234
,254,254,254,124,56,23,241,24
06,16,0,0,0,0,0
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:ENDPROC
810 DEF PROCINIT

:XI=10
0%:20
:GX:0
:11=0
:1132
:C%:236
:EATX=1
:SC%=0
:NGI=2
:LIVES/7.3

820 A$(0):CHRS 54CHRS 184CHRS 04
CHRS 54CHRS 2404CHRS 84CHR8 18+
CHRS 04CHRS 94CHRS 2414CHRS 4
:AS(I1=CHRS 54CHRS 184CHRS Of
CHRS 34CHRS 2424CHRS 4
:AS(2)=CHRS 54CHRS 184CHRS 04
CHRS 34CHRS 2434CHRS 84CHRS 184
CHRS 04CHRS 74CHRS 2444CHRS 4

830 AS(31:CHRS 54CHRS 184CHRS 0+
CHRS 84CHRS 2454CHRS 84CH8$ 18+
CHRS 04CHRS 34CHR$ 2464CHRS 8+
CHRS 184CHRS 04CHRS 94CHRS 2474
CHRS 4

840 AS(4):CHRS 54CHRS 184CHRS 04
CHRS 64CHRS 2484CHRS 84CHRS 18+
CHRS 04CHRS 44CHRS 2494CHRS B+
CHRS 184CHRS 04CHRS 34CHRS 250+
CHRS 4
:AS(5)=CHRS 54CHRS 184CHRS 04
CHR$ 84CHRS 2514CHRS 84CHRS 18+
CHRS 04CHRS 34CHRS 2524CHRS 84
CHRS 184CHRS 04CHRS 94CHRS 241+
CHRS 4

850 FOR T:OTO NG%-1
:6)(/(T)=74T
:811(T1=15
:08/(T)=224
:NEXT .
:SCREENI=I
:11/(X/01)=32
:COLOUR 5
:PRINT TAEXI011;CHRS (CU;
:ENDPROC

860 DEF PROCDIE
:COLOUR 13
:PRINT TAB(XX,11);CHRS 254
:FOR 8:25510 OSTEP -10
:SOUND 1,-15,8,1
:NEXT
:LIVESZ=LIVES7.-1
:FOR T=OTO N6X-1
:COLOUR 3
:IF 06%1T10224 COLOUR 13

870 IF LIVES%:0 PROCDED
880 PRINT TA8(81a1T1,8Y/(T1/1

CHRS (O6UT1);
:AIMI(T),GYI(T)1:08/(T)

:SX/ID:74T
:6111.11:15
:06/(T):AX(8IUT),811(D)
:A/(8XI(T),6111(T)1:238
:COLOUR 14I
:PRINT 1AB(6XI(D,811(T)):
CHRS 238;
:NEXT

890 WX/M1:32
:PRINT TAB(XX,Y;CHRS 32
:CZ=236
:COLOUR 5
:XI:10
01:20
:P%=0

:PRINT TAB(X/01)1CHRS (CU;
:DGX%=0
:DGYI=0
:PROCMEN
:ENDPROC

900 DEF PROCMUNCH
:SOUND 3,3,100,10
:SC%=SCI450
:COLOUR 3
:IF 08Z(11)0224 COLOUR 13

910 IF 08%1111:225 SOUND 3,3,100
,I0
:TIME .0

920 PRINT TA8(8XI(TX),611(T));
CHRS (O6(TI1);
:At(GXI(11),GYI(11)1=06%(1%)
:6XX(TI)=74TI
:8YI(TU=15
108/(T/14/(8)(I(TU,GYI(T/)1
:14I(61/(TI),6Y/(TD1:238
:COLOUR T%41
:PRINT TA8(9X/(1D,6VX(T/)1;
CHRS 238;
:ENDPROC

930 DEF PROCCHECK

ITZ:0
:REPEAT
:J/4%41
:IF GX/(JX)=X%411AND BYI(JI)=1140
% TJ%

940 UNTIL .1/7.N8%



BBC
MICRO
USER

Deathwatch
and 24  other programs
listed in the pages of
BBC Micro (Isar
Vo l .  1 ,  N o  1

March Issue
DEATHWATCH, a superb
arcade game BINGO, clever
uses of the randomise
function: BUBBLESORT
routines; TESTS function
keys in machine code. 0.1
COLOUR and GRAPHICS
ROUTINES: create a
kaleidoscope of screen
designs.

S'acitgo FRUITIESW Q

THE
Al 0&gag G o b l i n s

and
Blackjack

and o thar
; n o o n . .

•n r h o
papa*  o f

T i , .  %Mom
Usar

Vol 1 ,
No 6

August Issue
FRUIT! ES, driven by strange
urges you climb the ladders
of adventure to risk all in the
gardens of unearthly frights.
ANIMATION, a suite of
programs that really bring
your screen alive; CASDISC,
the machine code downloader
for your disc system, MODE
7 colour routines.

November Issue
GOBLINS, an enchanted
journey BLACKJACK, the
casino favourite. CHARGE
and PENDULUM, Body
Building Course part 9.
SIDEWAYS: programs in
ROMs PENDRAW, a light
pen sketching program. PLUS
all the programs from the
second Electron User.

BBC
MICRO
USER

and 22 other programs
listed in the pagies of
BBC MiCina User
Vol 1 ,  Na.  2..

April Issue
KING KONG, rescue girls
from the Empire State
Building before killing Kong.
NIM, a structural game of
strategy. TOKENS, unravel
the Basic ROM;
FORMATTER, an essential
disc utility; DISASSEM, a
full machine code
disassembler.

anb
Alarian
and o t h e r
prograrr i •
ha tad  I n  t h a
p a p a *  o f
T h e  M r s ' s .

Vo l  1 ,
No .

September Issue
ROBIN & MARIAN, rescue
Maid Marian from the Sheriff
of Nottingham, GALACTIC
INVADERS, an exciting
arcade game. INS
BENCHMARKS, 14 NS
test programs. ANIMATION,
new techniques. TERMINAL,
connect a BBC Micro to a
mainframe

eAST'azu Tower
ifiridqe

_ _ _ _ _ _  i s i o l  L,tha, , o g r n r .
•••".••••••- l i a t o d  in rho o a t .
:- N I A  .  i p  a l  rho M ic ro  U m r

Si   V a i l .  1 ,.1 Ne. 1 0

'i''' W I N

December Issue
TOWER, rescue London's
treasure SANTA, help Father
Christmas deliver his
presents. YOU 23, an
invaluable character defining
utility. PAGED, the listing
from our paged graphics
article. PLUS all the listings
from the third issue of
Electron User.

and 33  other
programs listed in the

, pages of BBC Micro User
[ Vol. 1, No.  3

May Issue
AIR STRIKE. a fast and
furious arcade game: Test
your mental powers with
PELMANISM. ANAGRAMS,
the word game.
CHARACTER, generate
vertical and inverted text
TELETEXT, animation in
Mode 7. BEEB, two joystick
exercises,

LOSITC) B a r r e l
mom Battle

and Gillet woararna
lunar! in ON• p o o f l
of  the M i n .  Uoar

Vol N o  1 1

October Issue
FISHING, a compulsive day's
angling. JOYKEY, convert
programs to joystick_
PENTEST and
BELLRINGER. for Micro
User light pens. CONTOURS.
an educational program.
LINK BBC Micros to each
other. PLUS all the listings
from the first Electron User.

January Issue
BARRELS, an all-action
arcade game. NOTEPLAY, en
entertaining musical utility.
DUMP! and DUMP2,
multilane screen dumps. All
the programs from our
SOUND. BEGINNERS' and
GRAPHICS articles PLUS
12 programs from the fourth
Electron User.

111110 •  4 -
. 1 0 0 0 0  •  Alitg,
0 0 0 0  m a r '
SPACE PILOT

end other prOgrama listed
in the pages of

BBC Micro Ulmer
Vol. 1,  Pro. 4.

June Issue
SPACE PILOT, lost in space
you must fight off repeated
attacks from alien life forms
NOMISM, you are a
nomadic herdsman
desperately trying to eke out
a living on the plains of
Africa. COLOURFUL
CHARACTERS PLUS other
listings from the June issue.

Micro User programs
now oa disc as well as

on cassette!
Since w e  s t a r t e d  o u r  h i g h l y  success fu l
cassette service t o  readers w e  have been
inundated with requests t o  supply each
month's programs on disc.

Now it's happened!
We've even  incorporated a n  automat ic

menu downloader.  Jus t  b o o t  u p  the  disc,
make your choice from the menu, and away
you go!

And all for E5.75 a disc, including post and
packing.

Of course, our very popular cassette tapes
of the month's programs are still available.
The pr ice for these is unchanged £ 3 . 7 5  a
cassette, including post and packing.

ORDER FORM ON PAGE 169

V I M  1 . 1
501110 A

A L E N
EVASION

end orlon programs
l iond0  t h o

A P o p o .
Micro U

 of the

Vol 1 .  N o  1 2A
1.11.1A

February Issue
INVASION, the classic
arcade game. FROGS, fun
for all the family.
ENGVGEN, a logic game.
BALANCE, a number
learning program KEY,
single key entry for the
BBC Micro PLUS nine
other programs from The
Micro User.

EC&zugao
1270E10

1ENPINS
and o t h e r  programs
Salad I n  Ova
esilos 61  -
This Mkrolo
%Jon

Vol  1 ,
N .  5 ,

July Issue
TENPIN, a simulation of
Tenpin Bowling;
SPACEPODS, beat the alien
hordes; CUP, Exciting 30
graphics techniques TEST
and STEADY, programs to
accompany the Beeb Body
Building Course. BREAKFIX,
Don't let Break destroy your
precious variables!

a n d  o t h e r
p r o g r a m s

l is ted  •11 t h e
papa l .  O t

T h e  M i c r o  U s e r
Vo l .  2 ,
N o ,  1

March Issue
MAZEMUNCH, blockbusting
arcade action. BIRTHDAY,
family fun for our
anniversary. DERRICK,
number fun for infants.
PIXELPEN, high resolution
for lightpens. LOADTAPE, a
recovery utility. PLUS 18
other programs from the
pages of Micro User,
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March issue
Beginners: gu ide  t o  t h e
keyboard. Bui ld your own
games  p a d d l e .  W o r d
processor review. Guide to
text colours and graphics.
BBC opera t i ng  s y s t e m ,
Part 1 .  H o w  t o  a v o i d
cassette loading problems.
D e a t h w a t c h  l i s t i n g .
Upgrade Model A to  B at
half the shop price. Shapes
program. B i n g o  l i s t i ng .
Sorting routines Te s t  fo r
function keys in machine
code r o u t i n e s ,  C o l o u r
monitors, Part 1,

August issue
Beginners: more he lp  o n
loops. B B C  Mic ro  User's
M a n c h e s t e r  s h o w
reviewed, Animation. Part
1. A B C  Buggy and Edin-
burgh Tu r t l e  r ev i ewed .
Techniques f o r  switching
from tape t o  disc. Struc-
tured programming, P a r t
4. inside King Kong: case
study of the popular game.
Fruities listing, A guide to
logical operators. Machine
code r o u t i n e s  t o  g i v e
Mode 7 colour. Build your
own dual cassette system.

0 0 0
LEII300
fgE300

-Vow_

MAitEgE4

October issue
Graphics: H o w  t o  d r a w
circles. Fishing. Structure,
the l a s t  o f  t h e  se r ies .
Format: W e  upda te  t h e
program. Make a light pen
with Body Building Part El.
Editing: P r in t  f ields. T h e
H o b b i t  r e v i e w e d .
Workshop: A d d  joyst icks
to your  games. L ink  Up :
Join two BBC Micros. For.
• . NEXT loops in  Begin-
ners'  P a r t  7 .  C o n t o u r
plotting p rog ram.  B a s i -
code, a  compu te r  c o m -
munications language.

April issue
Beginners: s i m p l e  p r o -
gramming. I m p r e s s i v e
graphics w i t h  Te l e t e x t
Mode 7. Common copying
errors revealed. H o w  t o
draw multi-coloured lines.
King K o n g  l i s t ing .  B B C
Operating System. Part 2.
Colour m o n i t o r  r e v i e w,
Part 2.  Upgrade Model A
to B. Part  2 .  Finding the
ROM's act ion addresses.
Binary code and h o w  t o
use i t .  D i s c  f o r m a t t e r
listing, Plus El-page pullout
for Basic programmers.

a.  rim ...ow •
1.•••• mho.. •••••Ida reec.og,

RC@
ZOODEI
CBDUCI

•-•

b,
Oprvsrm

September issue
Animation Part 2.  Editing
course: use o f  TAB. Turn
your B B C  M i c r o  i n t o  a
graphics terminal, Galactic
Invaders l i s t i ng .  S t r u c -
tured programming. Par t
5. Two new DFS and A P R
Eprom b l o w e r  reviewed,
Control the outside world
safely w i t h  y o u r  B B C
Micro. Robin and Marian
listing. Workshop: variable
storage explained. Beeb-
calc investigated, I ns ide
the Electron: Acorn's latest
micro reviewed

November issue
B e g i n n e r s :  g u i d e  t o
character c o d e s ,  L i g h t
Pen, more useful software.
Forth R O M  r e v i e w e d .
Blackjack, a  compuls ive
s imula t ion o f  t h e  c a r d
game. Putt ing Basic pro-
g r a m s  i n t o  s i d e w a y s
ROMs. G o b l i n s ,  a  f u n
packed enchanted journey.
Body B u i l d i n g  P a r t  9 ,
projects f o r  t h e  Physics
lab. T h e  S O U N D  c o m -
mand explained, Par t  1 .
Games des ign;  improve
your programs

May issue
Beginners: s t r i n g  v a r i -
ables. Pelmanism l ist ing.
Mode 7 animation, Part 2.
Interfacing in  the  labora-
tory. H o w  t o  g e n e r a t e
vertical o r  even inverse
text. G r a p h i c s  c o u r s e :
triangles a n d  rectangles.
Build yourself a  joystick.
The Osbyte  rout ine:  f u l l
investigation. A i r  S t r i ke
listing, Anagrams l ist ing.
Structured programming,
Part 1,  H o w  to make full
use o f  the BBC's edit ingfunction.

December issue
Tower Br idge -  ghost ly
encounters in the nation's
capital, Paged  Graphics:
6845  an imat ion  techn i -
ques. Character Definer an
i n d i s p e n s i b l e
Smar tmouth  r e v i e w e d .
Sound explained. par t  2 .
Body Bui ld ing,  a  sound-
t o - p a t t e r n  c o n v e r t e r .
Beginners. wo rk ing  w i t h
strings. Slow Down, alters
pace o f  you r  programs.
Graphics: U s e r  d e f i n e d
characters. Santa's Saucer
and Christmas Card.

June issue
Beginners: U s e  o f  t h e
INPUT statement, Editing
course: L IST and  LIST°.
Structured programming,
Part 2_  S o l v e  casse t t e
problems. Build your own
graphics digitiser. Hidden
*Dr calls, Guide to indirec-
tion operators. Single key
memory display program.
Space P i lo t  l ist ing. G ra -
phics c o u r s e :  t e x t  a n d
g r a p h i c s  w i n d o w s .
Nomsim listing. Bring user
defined characters t o  life.
Speed chip review.

Make sure yourZ700
Of313
collection is
complete I
Back numbers are still
available at E1.25 (incl p&p)

January issue
Barrel Battle -  an all action
arcade game. Graphics, an
easy to follow introduction
to m u l t i p l a n e  i m a g e s .
Noteplay, an entertaining
musical utility. Body Build-
ing: add  a  D F S  t o  your
micro. Print ing, Pixels, a
multitone screen dump for
Epson p r i n t e r s .  S o u n d
advice, f l u s h i n g  s o u n d
queues. Beginners, the use
of TAB.  Adventures, o u r
regular Co lumn  beg ins .
Bi ts  a n d  B y t e s  i n v e s -
tigates binary operations.

July issue
Beginners: loops. Ten Pins
listing, Editing course: the
PRINT s ta tement .  G r a -
phics course: creating sun-
burst effects. St ructured
programming, Part 3. How
to use  t h e  user  po r t  t o
maximum e f fec t .  Space
Pods l i s t i n g .  W o r d w i s e
review. Epson FXBD prin-
ter review. The BBC Micro
as a  sophisticated design
tool. Hexadecimal  h i g h -
lights. H o w  t o  ed i t  w i t h
impun i ty,  a n d  f i x  t h a t
break key.

February issue
Alien Invasion -  Mode 7
action in this arcade block-
buster. F rogs 'n '  Dogs, a
delightful game for all the
family. Number Balance -
simple sums for  children.
Body Building, a real t ime
clock. Sound Shaper, a n
easy-to-use envelope gen-
erator. Single Key  Entry,
save wear and tear on your
fingers. D IY R O M  board,
full constructional details.
Gallery, an intriguing logic
game. Sound Advice, syn-
c h ronis  in g c h a n n e l s _
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Mazemunch listing

From Page 152
IF 06(111)32 EAT%=EATPI

950 ENDPROC
960 DEF PROCMEN

:COLOUR 5
:IF LIVESZ>0 PRINT TAB(9,13)1
STRINSCLIVESX-1,CHRS 2361;1
41

970 ENDPROC
980 DEF PROCREPLACE

:FOR T=OTO N5%-1
:6XX(T1=7“
:011T1=15
:06X(T)=AMXZITI16YUTH
:AX(SXX(D,6yTT11=238
:COLOUR T+I
:PRINT TA8(8XM),5YZIM;
CHRS 238;
:NEXT
:DGX%=0
:DGY0
:X%=10
:Y%=20
:PZ=0

TWO exciting new games of
adventure and strategy on ONE

cassette for the
BBC 32K and ELECTRON

E S C A P E :  Lead your fellow prisoners out of the
Camp through minefields. past dogs. guards and machine guns to the

safety Of the woods. But wait, This is only screen one
4 different screens, 7 levels of play

P R O B E :  A space Night simulation, using your limited
supply of fuel, avcad the plenetory defence screen, then combat gravity

and the hazards of the lower atmosphere to bring your craft to a
safe landing. 2 screens. 9  levels of play.

Chagos/ P .0. To
WAREX SOFT
21 Honor Av.,
Goldthorn Park,
Wolverhampton,

\.L/Niatl, 5HF.

ONLY E5.00
Free
P4-P

BASIC COMPILER
Available now for the BBC Micro

A high preformance compiler at a realistic price.
Turns your Basic programs into super fast 6502 machine

code. The compiler is very easy to use, and has the
following features:

* Accepts  Over 50  Basic keywords
• Handles  26  integer variables

* Fu l l  integer arithmetic

program is supplied on cassette with full instructions
for 32K B.B.C. Micro with 1,2 O.S.

Send cheques/PO 's for f 1 4.95 or SAE. details to:
PARK SOFTWARE

26 Romilly Park Road, Barry, & G l o m  CF6 BRO..

The

:COLOUR 5
:PRINT TAB(XX,11);CHRS (CU;
11Z(X%,111=32

:ENDPROC
990 DEF PROCSCREENCOUNT

:IF SCREENZ(.20 FOR H=OTO SCREEN%

:MOVE H*64,156
:PRINT ACH MOD 6);
:NEXT
:ENDPROC
ELSE MOVE 0,156
:PRINT AWSCREENZ-II MOD 6);
:COLOUR 2
:PRINT TAB(I,271;"=":SCREENX
:ENDPROC

1000 DEF PROCCOLOURS
:FOR F=15T0 ISTEP -1
FOR J=OTO 400

:NEXT
:VDU 19,4,F;0;
:NEXT
:CLS
:ENDPROC

1010 DEF PROCFRUIT

:PRINT TAR(10,10);":
:MOVE 640,700
:PRINT ASIISCREENX-11 MOD 61;
:AZ(10,10)=-1
:ENDPROC

1020 DEF PROCDED
:COLOUR 3
:PRINT TAB(5,15):16AME OVER'
:IF SCX>idHZ=SC%

1030 COLOUR 8
:PRINT TABI0,01;"1UP 1;TAB(9
,01416H
:COLOUR 3
:PRINT ;H%
:FOR H=OTO 10000
:NEXT
.RUN

1040 IF ERR :INA
ELSE REPORT
:PRINT ' at l ine ";ERL
:sFXI2,0

This listing is included in this
month's cassette tape offer. See
order form on Page 169.

•  Can you write
intelligible English?

•  Can you create
brilliant programs?

O Are you capable of
working with a
bunch of lunatics?

Yes, you've guessed w e  need an
editorial assistant at Micro User

and Electron User!

Send your application, together
with examples of your work to:

The Editor, Micro User,
Europa House, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY.
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XTEND: EPROM UTILITY WITH OPTIONAL PROTECTION SYSTEM:
£24.95. Extend capabilities of your micro with new commends invaluable to serious
Programmer •FIND,COUNT.REPIACE. any siring combination replaced (Globally or Selectively)
with user specilied string (any !Booth). 'CONDENSE Intelltgently and selectivety removes REMs.
comments. spaces. compacts lines into multi-statement lines. Removes empty lines 'APPENO -
joins code simply 'KEYS Display and edit function keys. •MEM memory summary with
variables taken into account. 'STEP: much enhanced trace Step through line by line at own
pace Numbers shown disciselly at top Twin screens to protect graphics Slop and interrogate
variables any time. •LIST tell justification of all statements 'VAR. dump variable comants. IN
and PROC locations "SINGLE generate 'single key- keywords — similar to Electron. 'FIX,
recovers -BAD PROGRAMS.
Calls may be prefixed with 'X' to avoid clashes with other ROMs
PROTECTION SYSTEM (OPTIONAL) C7•95. Name and address (please print
cleadyl incorporated in XTEND. Displayed on screen on powei up.
DATABASE: £12.95. Make card-filing obsolete. Cassettedisc 132K) 'Variable field
length 'Fast sort.'search any held 'Search and replace 'Specific, between-range. wildcard
search. •Ammend. delete replace
Use as mailing Iitt. school.'class.'cluVbume5s records, directories. inV011ietittl. catalogues.
teaching resource where date compilation arid classification are required
EEL: £7.95 Fun way to learn number bundsiables Guide eel and eat the number family. 20
levels of difficulty. suitable tor 6 ,  year olds User performance record for teachertparenr
WORDSGUARE: £7.95 Create wordsquares for any topic.
G.B. GEOGRAPHY: £795 High Res MEM of regions
EURO-GEOGRAPHY: E7.95 High Res Test your knowledge ot countries and capital
cities
PLOTAPIC: E7.95 Displaw'presentation program allowing pictures to be created using
co-ordinate procedures RES iii15 linked together to form story (Supplied with Nativity) Age range
8
GEMINI BUSINESS SOFTWARE: £17.95 HOME ACCOUNTS - MAILIST STOCK
CONTROL SPREADSHEET - GRAPHKOT COMMERCIAL ACCOUNTS.
MICRO CASE; 0 5 . 0 0  •  £3.00 p&p Strong. foam-lined, lockable. Holds 88C micro,
recorder. disc drive cassettes. cables Black with aluminium trim
EPROM BLASTING SERVICE Forget cassettes. Put your favourite program in a chip
Phone lot details.

Cheque. AccessIlisa (Phone anytimel, °finial order to:
PRIMASOFT.

FREEPOST, GLOSSOP, DERBYSHIRE SK13 9Y13.
Add £3.00 per program far disc version 50 p&p

Excellent royalties for quality Educational software
DEALER ENOUIRIES WELCOME

PLAN
Bac meow ik ano Immo

AIRLINE

111 STRATEGY GAMES

Airline
Hijacks, strikes, crashes and
spiralling fuel costs must all be
overcome if you are to succeed at
this game. A wing and a prayer will
not be enough to turn your E3
million to £30 million in the time
allowed, but your financial wizardry
will enable you to take over British
Airways, or will it?
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Add on foryour micro
DIGORLITIMETER

Put your BBC Micro to good use in the
electronic workshop/laboratory with this easy
to construct Multimeter add-on. Simply plugs

into the User and Analogue Ports to allow
resistance, capacitance and voltage

measurements to be displayed and read
from the screen.

Measures: resistance up to 10 megohms
(5 ranges)

capacitance up to 10 microtarads (5 rangesJ
voltage up to 100V dc (3 ranges)

Software available.

Although tailored for
use with the BBC
Micro model B, the
hardware may be used
with other computers
equipped with an I/O
and analogue ports

EVERYDAYELECTRONICS
and corn. uter  PROJECTS
March 1984 on solo 17 Foto

SAIL

o d i h i l

SFSTRATEGY GAMES

Dollars
Can you amass enough petro
dollars to take over the Eumg
empire, Cut throat business and an
eye for the main chance may get
you there but you'll need nerves of
steel to overcome the oil king of
Dallas.

(4

1

V.• •  , •  I r g e r • S
2 . 1 . 1 4 • 1 6  Z

V

NG
"coblAkire

CROPPER
011 611

FSTRATEGY GAMES

Corn Cropper
Limited cash arid droughts are two
of the problems facing the farmer.
Planting, fertilizing and harvesting
must all be done economically if you
are to reap the rewards oflered
Corn Cropper. You choose the
method that will bring you success.

CC BUSINESS STRATEGY GAMES — E6.95
a r  S e l e c t e d  titles available from Greens, Boots, Rumbelows and all good computershops or Cases Computer Simulations Ltd., 14 Langton Way, London SE3 7TL.

9
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GET ON THE RIGHT

TRACK WITH
MICRO
POWER

Micro Power are an official service and information centre, and we are major suppliers to
Government and educational establishments. We stock the complete range of Acornsoft and
Program Power software as well as a wide range B.B.C. Micro and general computing books.
Our expert staff are always on hand to provide advice and assistance in the relaxed atmosphereof our showroom.

EE
BBC Model B    3 9 9 . 0 0  f  A m  PIP'
Acorn Electron   1 9 9 . 0 0  O w -  TIESRR° _ e g f
(phone for availability) n  C W: i n t  OWL:

Om' oDft P
Philips TP200  8 9 . 9 5
Kaga Green Screen 12"  _ 1 2 3 . 0 5
Ferguson TX Monitor/TV   3 1 6 , 2 5
Microvitec 14"  Colour (Plastic Case)   2 8 6 . 3 5
Microvitec 14"  Colour (Metal Case)   2 4 7 . 2 5
Plinth for above   5 . 7 5
PRINTERS

Epson FX80   4 5 3 . 8 5
Epson RX80 F/T  3 6 6 . 8 5
Mannesmann Tally Spirit 80

plus 1000 sheet plus cable   2 9 9 . 9 9
Epson MX80  111 F / T    4 0 1 . 3 5
Smith Corona TP-I   4 0 1 . 3 5
MCP 40   1 2 9 . 9 5
Juki   4 5 8 . 8 8
DISK DRIVES

Pace 40 track 100K   2 1 2 . 7 5
Pace 40 track double sided 200K   2 7 0 . 2 5
Pace 4 0 / 8 0  t rack  double s ided 200 /400K 350.75
Pace 40 track double drive 200K   3 8 8 . 7 0
Pace 40 track double sided double drive 400K

516.35
Mitsubishi 40/80 track double sided double drive

400/800K   6 5 0 . 0 0
Torch 280 Disk Pack 80 t a c k  double sided

double drive ( including Per fec t  So f t )  8 3 9 . 5 0

to1PJANAI

ACCESSORIES
4  DatexiLloytron cassette recorders (inc. leads) 2 9 , 9 0
< A c o r n  BBC cassette recorders (inc. leads)  3 3 . 9 0

Memorex S/S S/D Disks (Box of 10) 2 0 0
Scotch D/S D/D Disks (Box of 10)   3 2 . . 5 0 0
Disk storage cases 17.95
Vinyl dust covers for computers, disk drives.

monitors and printers   4 . 5 0
Sureshot self centering arcade joystick 18.22
Sureshot self centering double joysticks 4 4 4
Acorn joysticks   3 1 3 . - 0 0
Nuway Master Plug   9 , 9 5
System Sac   1 9 . 9 5
Computer labels (2000 off)   2 3 . 0 0
Printer paper (2000 sheets)   1 8 . 4 0
370mm wide paper (FX100 compatible 2000 sheets)

Printer cables (parallel or serial)
Stack light pen
Speech synthesiser plus cartridge socket

(Free 1.2 ::f required)   5 5 , 0 0
Acorn Disk interface (Free 1.2 ROM if req.)   9 7 . 0 0
Pace disk interface ki t    9 5 . 0 0
1.2 ROM upgrade   1 1 , 5 0
Econet (Free 1.2 ROM i f  req.)   7 0 . 0 0
Teletext adaptor (Free 1.2 ROM i f  req.) . . . .  225 .00
View wordprocessor (Free 1.2 ROM if req.) 5 9 , 0 0
Wordwise vvordprocessor   4 5 . 4 2
Beebcalc spreadsheet   3 9 . 2 5
Disc Doctor   3 3 . 3 5
Auto Prommers Eprom Programmer   1 3 8 . 0 0
Tutor Mate shelves   1 0 . 5 0

ALL PRICES INCLUSIVE OF V.A.T.
We provide free fitting for

all firmware. op
ALL ROADS LEAD TO

MICRO POWER!

Showroom:
Northwood House
North Street
Leeds LS7 2AA
Tel: (0532) 458800

23.00
15.50
28,75

VISA

1111,
Mail Order:
8/8a Regent Street
Leeds LS7 4PE
Tel (0532) 683186/ e

696343

Send an SAE for our complete listing
of hardware, software and books.

( F )

rn)

e • - " ,

3

rn7

(oN

CARRIAGE FREE for BBC,
printers, monitors and disk drives.

and software only 55p per order.Carriage E5 for  Electron. Books pCo: [(TAP!: rEi
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THE R O M  B O A R D  F O R  T H E  B B C  M I C R O  — N O W  W I T H  R A M !
NEW IMPROVED FACILITIES!

*  1 2  extra ROM sockets complement those
already provided by the micro to allow up to
256K ROM space.

*  Fou r  of these sockets can support either ROM
or Static RAM (up to 16K maximum RAM).

*  T h e  Model 2  board allows switching between
multiples of 2K, 4K, 8K or 16K ROM/RAM.

*  Fu l l y  buffered design.
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SIR
BBC ROM

EXPANSION
BOARD MODEL 2

NOW EVEN EASIER TO FIT!
*  N O  soldering, plug-in design.
*  F i t s  easily inside BBC case.
*  P lugs into CPU socket via short flexibile

connector.
*  Improved plug design allows the Model 2

board to connect securely to any type of  BBC
CPU socket wi th no harm to  micro or board.

*  Board  is held in place by sturdy supports.
*  Fu l l  instructions provided.

SIR BBC ROM EXPANSION BOARD MODEL 2: PRICE E40.00 + VAT
We also stock a complete range of  BBC Micro peripherals and software,

many at unbeatable prices1 The following are just a small sample:

BBC MICROCOMPUTER
BBC Model B E 3 9 9 . 0 0
BBC Model BD  £ 4 6 9 . 0 0

MONITORS
Sanyo BIG  E 8 5 . 0 0
Microvitec RGB  E 2 2 9 . 0 0

PRINTERS
Dot Matrix:
Epson FX-80  E 3 9 9 . 0 0
Epson RX-80 € 2 7 5 . 0 0
RX-80 Fir  E 2 8 9 . 0 0
Shinwa CP-SO 1 2 6 3 . 3 5
Daisywheel:
Juki 6100   £ 3 9 9 . 0 0

Please add E l

SOFTWARE
We have over 200  titles currently in
stock including ROM based programs
such as:
View  f 5 9 _ 8 0
HCCS Pascal  £ 5 9 . 5 0
Computer Concepts Graphics
ROM   E 3 9 , 9 5
Wordwise  E 3 9 . 9 5
Disc Doctor  E 2 9 . 9 5

DISC DRIVES
Single 100K  E - 1 9 9 • 0 0
Dual 100K  E 3 4 9 . 0 0
Dual 400K  E 6 6 9 . 0 0

All our prices are inclusive of  VAT unless stated otherwise.
Postage & Packaging:

P&P (small items, ROM Boards, etc.); E10 P&P (large items: Printers, Monitors. etc.).

ACCESS/BARCLAYCARD TELEPHONE ORDERS WELCOME

SIR COMPUTERS LTD.
91 Whitchurch Road, Cardiff, CF4 3.11).

Telephone: (0222) 621813

BUSINESS SYSTEMS
Torch Z80 Disc Pack:
This powerful and sophisticated unit
interfaces with the BBC Micro to
create a comprehensive business
system. The Disc Pack includes; Twin
400K drives; Z80 second processor;
64K RAM;
Now with FREE Software
(Wordprocessor, 'database,
spreadsheet &  management game).
The complete system is available for
only E839.50I!



From Page 73

(ion should make the rest of the game
clear.

PROCEDURES

PROCinstructions 113001 prints out the
instructions for the game in Mode 7.

PROCinit 114601 sets up the constants
for the game, dimensions the arrays,
defines characters and logical col-
ours and sets the initial numbers of
Rusts (flumher%).

PROCsetup 12001 sets the scene for
each new "sheet-. I t  calculates the
number of walls needed (W%), clears
out and tit, puts the candle and flame
on the screen and calls procedures to
place the walls and gusts.

PROCplacewalls 110701 randomly
places walls on the screen. A REPEAT

UNTIL loop ensures that no wall
is placed on top of another by using
Frsitest.

PROCplacegusts 13701 randomly
places the required number of gusts
on the screen using FNposition to
make sure there isn't another gust too
close and FNtest to avoid walls.

PROCMOVEgusts13001 uses a loop to
call PROCmovegust the required

10 REM (C) MICRO USER 1984
20 REM Michael Noels
30 ON ERROR GOTO 1600
40 MODE 7
50 PROCinstructions
60 MODE 1
70 PROCinit
BO REPEAT
90 PROCsetup(number%)

100 REPEAT
110 PROCMOVEgusts(number%)
120 IF NOT out

THEN PROCeoyeflame
130 UNTIL out OR lit
140 IF l i t

THEN PROCeusic
:nueber%=nusber%+1

150 IF out
THEN SOUND 0,-15,5,20

160 UNTIL number%)20
170 CLS

:PRINT TAB(14,16)"Okay, you win'
180 END
190 REM ==s g
200 DEF PROCsetup(n%)
210 CLS
220 4=40+24n%

:light%=20
230 out=FALSE

:lit:FALSE
240 PRINT TA8(20,31)candleS;

number of times.
PROCmovegust 15201 -intelligently"

moves the gusts towards the flame by
using the sign o f  the difference
between the x coordinates, and that
of the difference between the y
coordinates to decide the directions
horizontally and vertically the gust
should move. I t  then picks one of
these at random, occasionally allow-
ing both — to  give the dreaded
diagonal movement. No movement is
allowed if you run into the wall or the
candles wick (FNtest takes care of
the rest of the candle!). Also, if a gust
hits the flame, out is set.

PROCmoveflame 16801 flushes the
keyboard buffer, then quickly checks
to see i f  any movement keys are
pressed, and i f  the move is legal. I f
you're slow you miss your go. The
procedure beeps, then checks to see if
any gust has landed on the flame — if
so out is set.

PROCmusie 18601 when you light the
candle this plays w e l l ,  it's obvious
isn't it?

ENtest 112201 checks to make sure a
position doesn't contain a wall (using
OSBYTE 135) or the bottom bits of
the candle. We dorft check for the

This listing was produced using a special
Formatter which breaks one program line
over several lines o f  listing. When
entering a line don't press Return until
you come to the next line number. Full
details of  the formatter are in the July
1983 issue of The Micro User.

250 PRINT TAB(light% MOD 40, light
DIV 40141aseet

260 PROCplacewalls
270 PROCp1aceguststri%1
280 ENDPROC
290 REM
300 DEF PROCKOVEgusts(n%)
310 LOCAL loop%
320 FOR loop%=1 TO n%
330 PROCeovegustiloop%)
340 NEXT loop%
350 ENDPROC
360 REM
370 DEF PROCplacegusts(n%)
380 COLOUR 2
390 LOCAL teepl,placed%,loop%
400 FOR loopZ=1 TO n%
410 placedZ=FALSE
420 REPEAT
430 teep%=120+RND(24*40)
440 IF 1oop%)1 AND FNposition(temp%

,loop%1 AND FNtestftesp%)

wick here as we want the flame to be
allowed t o  reach i t .  Gusts are
prevented from blocking i t  within
PROC movegust 16501.

ENpostion 19901 makes sure that the
gusts are not placed too close to each
other initially.

Error Cheek 115801 traps the Escape
key. It also prints out details of other
errors you may have made.

w%
num be r%

light%

flame%

vv%( )
gust%( )
out

lit

candleS,
wan.
flameS

VA R IA BLES
Number of walls.
Number o f  gusts at that
flame.
Position o f  the moving
flame.
The position o f  the wick,
used for checking a win.
Holds the positions of walls.
Holds positions of gusts.
Logical variable set if a gust
"lands" on the flame.
Logical variable set if flame
reaches t h e  w i c k  a t
.fiame%.
Strings containing the user
defined character shapes
plus any necessary colour
changes and cursor move-
ments.

Birthday listings

THEN placed%=TRUE
450 IF loop%=1

THEN placed%=TRUE
460 UNTIL placed
470 gustUloop%1=teep%
480 PRINT TAB(temp% MOD 40, tempt

DIV 40)gustS;
490 NEXT loop%
500 ENDPROC
510 REM
520 DEF PROCeoyegust(loop%)
530 LOCAL x%,y1x7,ly%,1h%,v%

,npos%,decide%
540 lx%=light% MOD 40

: ly%= light% DIY 40
550 xgustWoop%1 MOD 40

: ygust%iloop%1 DI V 40
560 la= SON (lx%-xXl

Iv%= SON (ly%-y%)
570 IF h 0

THEN np057.=4*40 + gust%(loop%)
580 IF v%=0

THEN npos%41 + gust%(loop%)
590 IF h%20 AND v0

THEN npos%=gusa(loop%)
600 decideX=1-RND(2)
610 IF h%00 AND 0:00 AND decideZ

X ;

THEN npos%4440+gust%Cloop%1
620 IF h%00 AND 400 AND NOT decide

1 1 °
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Birthday listings

From Page 159

THEN nposX=hIlustI(loopX)
630 IF h%<>0 AND d<>0 AND (RND(24tnum

ber143).1)
THEN nposX=P+4•404u5tWoop%)

640 IF nposI=light%
THEN out=TRUE
:gust/Um:DU:moos%

650 IF FNtest(npos%) AND npos%<1279
AND npos>1180

THEN PRINT TAB(xa,y/)" • ;
:PRINT TAB(nposl MOD 40, Roos%
DIV 40)gustS;

:gustUloop%)=npos%
660 ENDPROC
670 REM
680 DEF PROCmoveflame
690 LOCAL keyX,nposX,LI
700 npos%.light%
710 1FX15,1
720 FOR L%=0 TO 10
730 IF INKEY (-66)AND 1ight%)39

THEN npos%=1ightI-40
740 IF INKEY (-98) AND lightl<1239

THEN npos%=lightI4.40
750 IF INKEY (-104) AND (light%

MOD 40 (>0)
THEN nposI=light/-1

760 IF INKEY (-105) AND (( l ighai l )
MOD 4000) AND 1ight%<1278

THEN nposI=lightIfl
770 NEXT
780 SOUND &11,-10,50,4
790 IF npos%=flame%

THEN lit.TRUE
800 IF npos/<>lightl AND FNtest(npos%

THEN PRINT TA8(1ight% MOD 40
lightl DIV 40)1 " ;

:lightImnposi
810 PRINT TAB(light% MOD 40, l ight/

DIV 40)flameS;
820 FOR LI21 TO number

;IF gustI(L)=IiphU
THEN out=TRUE

830 NEXT L%
840 ENDPROC
850 REM
860 DEF PROCmusic
870 REPEAT
880 READ pitch,duration
890 SOUND 1,-15,50fpitch,3kuration
900 SOUND 1,0,0,0
910 UNTIL pitch=256
920 RESTORE
930 DATA 0,1,0,1,8,2,0,2,20,2,16

160 M I C R O  USER M a r c h  1984

,4
940 DATA 0,1,0,1,8,2,0,2,28,2,20

,3
950 DATA 0,1,0,1,48,2,36,2,20,2

06,2
960 DATA 8,2,40,1,40,1,36,2,20,2

,28,2,20,3,256,0
970 ENDPROC
980 REM
990 DEF FNpasition(tempI,loopZ)

1000 LOCAL okayI,L%
1010 okay%=TRUE
1020 FOR LI=1 TO loopX-1
1030 IF ABS (gust/(1oop%)-temp%)(25

THEN okay%=FALSE

1040 NEXT LI
1050 =okay%
1060 REM
1070 DEF PROCplacewalls
1080 LOCAL loopl
1090 COLOUR 131
1100 wI(1)=1204.RND(26*40)
1110 PRINT TA8(4(1) MOD 40,

DIV 40)wallt;
1120 FOR 1oopI:2 TO w%
1130 REPEAT
1140 tempX=120AND(26440)
1150 UNTIL FNtestttemp%)
1160 oll(loopa)=temp
1170 COLOUR 135

:PRINT TAB(temp/ MOD 40, temp%
DIV 40)wallS;

1180 NEXT loop
1190 COLOUR 128
1200 ENDPROC
1210 REM
1220 DEF FNtest(templ)
1230 LOCAL CLAZ
1240 okay%=TRUE
1250 YOU 31,temp MOD 40,temp%

DIY 40
1260 AI.135

:COLOUR 135
1270 CI=(USR (tFFF4)AND UFFF)

DIV &100
1280 COLOUR 128

:=(CI(>35) AND temp7.01220
AND temp<>1260

1290 REM
1300 DEF PROCinstructions
1310 VDU 23;8202;0;0;0;
1320 PRINT TAB(10,4)CHRS (141)

CHRS (132)CHRS (157)CHRS (131)
'BIRTHDAY "CHRS (156)

1330 PRINT TA8(10,5)CHRS (141)
CHRS (132)CHRS (157)CHRS (131)
'BIRTHDAY "CHRS (156)

1340 PRINT TAB(4,8)CHRS (129)1MICRO

w

Z I Z Z

( 1

USER'S ANNIVERSARY SAME'
1350 PRINT TA8(4,11)CHRS (130)"You

must steer the flame from'
1360 PRINT TAB(4,12)CHRS (130)'the

top of the screen to the'
1370 PRINT TAB(4,13)CHRS (130)Icand1e'

s wick, at the bottom.'
1380 PRINT TAB(12,15)CHRS (131)11eft

1390 PRINT TAB(12,16)CHRS (131)right
/ .

1400 PRINT TAB(12,17)CHRS (131).up
A '

1410 PRINT TAB(12,18)CHRS (131)"down
Z '

1420 PRINT TAB(4,22)CHRS (132)
CHRS (157)CHRS (131)"Press space
bar to continue "DRS (156)

1430 REPEAT
:UNTIL INKEY (-99)

1440 ENDPROC
1450 REM
1460 DEF PROCinit
1470 numberZ=2
1480 f1ameX=79.404.20
1490 YOU 19,0,3,0,0,0

:VDU 19,2,4,0,0,0
:VDU 19,3,0,0,0,0

1500 YOU 23;8202;0;0;0;
1510 DIM gustI(20)04(80)
1520 YOU 23,225,0,0,0,0,16,16,16

06,23,226,56,56,56,56,56,56
,56.56,23,227,16,56,56,124,124
,56,16,0,23,228,36,60,255,60
,60,255,60,36

1530 wallOCHRS (17)+CHRS (2)+4"
1540 candleS=CHRS (17)+CHRS (2)+

CHRS (225)+CHRS (8)+CHRS (10)4.
CHRS (226)+CHRS (8)4CRRS (10)4.
CMS (226)

1550 flameS=CHRS (17)+CHRS (1)4.
CHRS (227)
:gust$:CHRS (17)+CHRS (3)4.
CHRS (228)

1560 ENDPROC
1570 REM r.ww ===== 2.:=222swzr
1580 REM    E r r o r  Check
1590 REM
1600 IF ERR =17

THEN RUN
ELSE MODE 6
:VDU 19,0,4,0,0,0
:REPORT
:PRINT • at miERL
:END

[This listing is included in this
month's cassette tape offer. See
order form on Page 169.
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OPTIMA SOFTWARE

ORDER FORM
Please send me Sea Wolf
for the Acorn Electron.
I enclose remittance of
1.6.95, plus 50p post &
packing.*
Total: E7.45-
• Posi iroe tor 201 more

I enclose cheque made payable to Optima Software Ltd.

El I wish to pay by N o
0  Access L] Visa E x p i r y  date

Optima Software Ltd., 38 St. Potersgate, Stockport Siel 1HL

Sea No
So far all has gone well.
You have successfully
guided your submarine
safely through enemy
controlled waters and
you are beginning to
relax.

Suddenly alarm bells
scream in your ears —
you are under attack!

Desperately you scan
the radar screen. Should
you try to get him within
range of your torpedoes,
or attempt evasive
tactics? Can you lead
your crew to safety?

NameAddress  Software.
With a touch
of brilliance



Denary Derrick listing

From Page 57
10 MODE 7

:PROCintro
20 VDU 23.0,82020;0*
30 PROCdefine
40 REPEAT
50 REPEAT

:AS=SET$
:UNTIL INSTRI*121AS)00

60 men=3
tscore=0

70 REPEAT
80 MODE 2

:PROCinit
:CALL RESET

90 REPEAT
100 PROCspider
110 fFX15.1
120 71=INKEY (10)

:IF TI=KEYI A70=-1
:SZ=-15

130 PROCbase
140 UNTIL 87/,280 OR FM1IT(A7.

, M 0 0
150 IF BZK280 RROCIand

ELSE FROCexplode
160 PROCupdate
170 UNTIL men=0
180 MODE 7

:PROCanother
190 UNTIL FALSE
200 END
210 REM
220 DEF PROCbase
230 SOUND 1,-7,30,1
240 IF /KEY (-104)=-1

CALL CHRI
250 IF IVEY (-1037-1

CALL CHLE
260 IF A70=255 SOUND 0

,SZ,30,10
:SZ=SZ+.3
:CALL CHUF

270 CALL BASE
280 ENDPROC
290 REM
300 DEF PROCspider
310 BZ=8/-16

:IF AMOO CH7.=RND0.21
320 IF A)!000 CHI=-RND(12)
330 Pa=117.4.CHZ
340 MOVE AZ-32.1E+32

:VDU 18,0,0,255,255
,255

350 MOVE AZ-64,BI
:VDU 255,231,8,18,0

,3.224,225
360 VDU 18,0,0,8,232,255

:MOVE AI-32,8.1-32
:VDU 233.8,18,0,3,229
,9,230,8.16,0,0,234
,8,8,255

370 MOVE
:VDU 18,0,15,227,227

380 MOVE AZ,BZ
:VDU 18,0,8,226,226

390 MOVE AZ+32.8%
:VDU 18,0,1,228

400 MOVE AI+32,8%-38
:VDU 10,255.811e

7.484.14
410 ENDPROC
420 REM
430 DEF FNHIT(aI,b11
440 =POINT(4.bZ)+POINT(a7.1.12

8,b).)+POINT(a1+32.bI-64)+
ROINT(an-96,bZ-64)4.
POINT(aZ+64,b%+8)

450 REM
460 DEF PROCdefine
470 51=)

:HZ=0
480 DIM XZ 600.Y% 500
490 PX%
500 LOPTO
510 .BASE LDX147
520 .LOOF! LDA Y1-1,X

:STA10228-624,X
530 DEX

:BPL LOOP!
:LDX.55
:.LOOP2

540 LDA Y7.4-31,X
:5TATO4A8-632,X

550 DEX
:BPL LOOP
:LOX1155
:•LOOR3

560 LDAYI+71,X
STAI7728-632.1

570 DEX
:BPL LOOP3

580 LDX4160
:•LDOP6
:LOW)
:STAt77301X
:DEY
:8P1 L00R6

590 LDX1111
600 .LOOP4 LDA YI4.119,1

STA&7490-640,X
610 DEX

:BPL LOOP4

This listing was produced using a special
formatter which breaks one program line
over several lines o f  listing. When
entering a line don't press Return until
you come to the next line number. Full
details of the formatter are in the July
1983 issue of The Micro User.

:LDX11111
:.LOOPS

620 LDAYZ+215,X
:STA&7710-640,X

630 DEX
:BPL LOOP5
:RTS

640 •RIGHT CLC
:LDAXI+6
:ADC116
:STAXI4.6
:LDAX1+7
:ADC110
:STAXZ+7

650 CLC
:LDAXMII
:ADCII6
:STAXM11
:LDAX7.412
:ADCDO
:STAXM12

660 CLC
:LDAXM1C
:ADC1116
:STAXM1C
:LDAXM1D
:ADM
:STAXM1D

670 CLC
:LDAX1426
:ADC1116
:STAXM26
:LDAXM27
:ADCDO
:STAX1427

680 CLC
:LDAIM3C
:ADC116
:STAXM3C
:LDAXM3D
:ADCDO
:STAXM3D

690 CLE
:LDAX7.41.31
:A0C1116
:STAXM31
:LDAXI432
:ADC10

ISTAXM32
:RTS

700 .CHRI LDAXM3C
tCMR11&80
:LOAX1430
:SBCD&75
:BCC RIGHT
:RTS

710 .LEFT SEC
:LDAYM31
:SBCD16
:STAXM31
:LDAXM32
:S8C110
:STA1Z432

720 SEC
:LDAXM26
:SBC116
:STAXM26
:LDAXM27
:SBC10
:STAXM27

730 SEC
:LOAXM3C
:SBC116
:STAl2+143C
:LDAXM3D
:SBCDO
:STAXM3D

740 SEC
:LDAXM1C
:SBC116
1STAXMIC
:LDAXMID
:SBCDO
CSTAXM1D

750 SEC
:LDAXMII
:SBC116
:STAXM11
:LDAIM12
:SBCDO
:STAIM12

760 SEC
:LDAXM6
:SBCD16
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Denary Derrick listing

From Page 163 :BCC LOOP9 900 FOR PZ=OTO 15 STEP 4 1160 M271430202020
840 LDASO YVP%=&00000000 :YV275410101010

:STA&70 :Y1!(P14,311400000000 1170 YV279400000000
:STAXM6 850 3E8E1. LDAXM3C :YV(P7J71)400000000 M283420000000
:LOAXM7 :CLC :M(1'1+1191400000000 1180 YV287430101010
:SBCSO :ADCS&AO :W(1)1+215)400000000 V291430101010
:STAXM7 :STAXM26 :11!(P1+311)400000000 1190 Y:0295430202030
:RTS :LDAXI430 :NEXT Fl M299410101030

770 .CHLE LDAXM3C :AEC 910 YV-1=00 1200 YV303430000000
:STAXM27 720 Y7.'15403010101 :n1307420000020

:LDAIM3D :LDAXM26 :YV19403030303 1210 VDU 23,224,33,127,227
:S8C1&73 :STAXM11 930 M23402000000 ,231,127,60,121,144
:BCS LEFT :LDAXM27 YV27=1102020202 :REM HEAD
:RTS :SEC 940 M47401010101 1220 VDU 23,225,132,254,199

780 .FIRE SEC :SBCS5 YV51=1401010101 ,231,254,60,158,9
:LDAX7.46 :STAXM12 950 YV55403030303 :REM HEAD
:SBCABO :LDAXM3I YV59403030303 1230 VDU 23,226,0,0,8,8,0
:STAXM6 :CLC 960 1163403030303 ,0,0,0
:LDAIM7 :ADCS&AO :Y1!67403030303 :REM EYES
:SBC12 :STAXM1C 970 1187402030.301 1240 VDU 23,227,0,0,16,16
:STAXM7 860 LDAXM32 Y1!91400000002 ,0,0,0,0

790 SEC :ADC112 980 YV954A1A10303 :REM EYES
:LDAX1411 :STAXMID YV9945050F0F0 1250 VDU 23,228,0,0,0,0,0
S8C11&80 :LDAXM1C 990 YV1034A0A10303 ,60,102,60

:STAXM11 :CLC Y1P1074000000A0 :REM MOUTH
:LDAXM12 :ADM 1000 YV111402020200 1260 VDU 23,229,18,36,68
:88CS2 :STAXM6 :11'115400000002 ,66,65,32,32,16
:STAXM12 :LDAIM1D 1010 YV139400000000 :REM LEGS

800 SEC :SEC :YV135400101000 1270 VDU 23,230,72,36,34
:LDAX1426 :SBC115 1020 YV147410101010 ,66,130,4,4,8
:SBC11&80 :STAXM7 YV143430103000 :REM LEGS
:STAXM26 :RTS 1030 YV155430202030 1290 YOU 23,231,222,128,28
:LDAXM27 870 .TEAR LDA1100 111151420203000 ,24,128,195,134,11
:SBCB2 :STA TEAR414 1040 M163430000000 1290 YOU 23,232,123,1,56
:STAXM27 :STA TEAR418 :YV159420103000 ,24,1,195,93,146

810 SEC :STA TEAR41C 1050 YV171430100010 1300 VDU 23,233,237,219,187
:LDAXM1C :STA TEAR-1120 111167420003000 ,189,190,223,223,239
:SBC080 :LDY460 1060 YV179430102010 1310 YOU 23,234,183,219,212
:STAXM1C 880 .LOOPIO LDX100 M175400003000 ,189,125,251,251,247
:LDAXM1D :.LOOP11 1070 YV187430000000 1320 YOU 23,255,255,255,255
:SBCl2 :LDA&3000,X Y:01834120103000 ,255,255,255,255,255:STAXM1D :ASL A 1080 YV195430000010 1330 ENVELOPE 1,3,10,20,-10:RTS :STAL3000,X M191420003000 ,40,20,60,20,0,-5,-2820 .CHUP LDAX147 BE 1090 YV203430303030 ,126,126

:LDA&3000,X n1199430303000 1340 ENDPROC
:BCS FIRE :LSR A 1100 YV211400000000 1350 REM

830 LDYS1(30 :STA&3000,X YV207420103000 1360 DEF PROCintro
:LDA100 BE 1110 CO231410000000 1370 FOR 0=IT3 2
t.LOOP9 :BRE LOOP11 YV235400000000 :PRINT TAB(10,91::LDXSO :INC LOOP1142 1120 YV239430000010 CHIN 141;CHRS 131;"DENARY:.LOOPB :INC LOOP11+&6 YV243430101030 DERRICK'
:STA&3000,X :INC LOOP114A 1130 YV247430303030 :NEXT
:DEX :INC LOOP11+&E :M251410101030 1380 PRINT TAB(9,3);CHRS (130):BNE LONE :DEY 1140 YZ!255420000000
:INY :BRE LOOPIO YV259420000000 1390 PRINT TAB(0,4):CHRS (130:STY LOOP842 :RTS 1150 YV263410000000
:CPYSte38 890 M267430101010
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/  GREMLIN
This is a mach ine  language  moni tor  ROM designed for use
as an a id  to deve lopment  and debugg ing  of mach ine  code
programs

Anyone writing mach ine  code  programs will at some t ime
come across a bug  in the program_ Trying to track down the
bug is usually far from easy and this is where GREMLIN will
prove invaluable. The ROM contains a  full mach ine code
monitor including features such as a
disassembler, memory  move and search routines etc.

GREMLIN includes many  advanced features like a  full
expression evaluator, and  an assembler. It con single step
through programs both in RAM and  ROM and  allows
operation on any sideways ROM. Variables may be dec lared
and used in expressions and with most commands  much like
BASIC This makes the system very powerful but  simple to use.
Other features Include —

WORKS IN ANY SCREEN MODE
DISASSEMBLER & ASSEMBLER
FULL STATUS SHOWS REGISTERS. STACK etc
UP TO 8 BREAKPOINTS
SINGLE STEPS THROUGH ANY ROM
BUILT IN HELP MENU
SPECIAL MODE FOR DEBUGGING GRAPHICS PROGRAMS

Supplied with s imple to understand fitting instructions and
spiral bound manual .  £28 plus p & p  plus VAT

TERMI

TERMI is a  genera l  purpose communicat ions ROM for the
BBC micro. It will a l low communicat ion  behveen the BBC and
prachcally any other mach ine with an RS 232 interface. This
ROM is not ded icated to emulat ing a  part icular terminal but
has several modes  of  operation. It con be  used as a  slave
graphics terminal or. In the custom mode, as a  DEC VT52
terminal emulator. It will also ac t  as a  dumb terminal. The
user is free to swap between 40 and 80 column screen
modes even while on-line.

The most powerful feature of  this package  allows the user to
send ASCII fi les from a  BBC disc down the line or to receive
files from the RS 232 and to save these on disc. It also allows
a copy to be  kept on the printer.

TERMI is supplied with a  -CUSTOM- program on disc that
allows the user to set up his own protocols i.e. l ine speeds,
screen modes, start & stop bits etc.. and  to have these
loaded from the disc every t ime TERM! is used

TERMI is an 8K ROM suppl ied with a  manual, fitting
Instructions and  a customisation disc £28.00 plus £1 p & p
plus VAT.

Communicator
VT100 Terminal emulation

COMMUNICATOR is a single chip that plugs into a  normal
BBC Micro  and turns it into on advanced  DEC V1100 terminal
emulator. The comb ined  cost of  a BBC Micro  and this
software is considerably less than a  new VI100 — and  you
get all the advantages of  one of  the best micro computers
available. A large range of  high qual i ty software is a l ready
available for this micro — word  processors, spreadsheets etc.

Computer Concepts commissioned Specialist Software
Products Ltd. to p roduce  the most advanced emulator
possible for the BBC microcomputer,  its features include.

*  Exceptional XON/XOFF handshaking. even while
spooling at  speeds of  9600 baud.
*  Superb menu driven conf igurat ion — a  great
improvement over the real VT100.
*  Double  height  and doub le  width character  lines
plus two character  enhancements.
*  Independent  windowing — for  split screen
operation.
*  VT100 character  graphics.
*  Disc spool ing and  transmission of  ASCII files_
*  Appl icat ion keypad m o d e  — inc luding generat ion
of these escape sequences.
*  V152 mode.

Nearly a full I1100, the most notable omission is the 132
character m o d e  — impossible to implement  on the BBC
Micro.

While COMMUNICATOR can b e  used for direct
communicat ion to a  mini or  mainframe, it also allows access
to the world of  electronic mail. This ROM is a l ready widely
used with the DAILCOM electronic moi l  service. Text may  be
prepared off-line with the BBC mach ine  and transmitted a l
full speed via a  m o d e m  when on-l ine to the system.

COMMUNICATOR is a 16k ROM suppl ied with a  spiral bound
manual and  c lear  fitting instructions. £59.00 plus El p & p  plus
VAT.

Both IERMI a n d  COMMUNICATOR rncre b e  used for ony  of the fo l lowing

Main f rame of min i  communica t ion .
DEC 8/152 termina l  emula t ion
British Te lecom Gioia (Electronic Mo i l )
Bulletin OcKirds of  most types
DISTEL, REWIEL.. MARTEL elc.
Almost any  osync RS232 c o m m u n i c a t i o n  systems

O M P U T E R
ONCEPTS

16 Wayside, Chippertield, Hertfordshire. WD4 9JJ Telephone: Kings Langley (09277) 69727
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Denary Derrick listing

From Page 164

1" Denary Derrick is
a bad spider who " :

CHRS (134);'aust be stoop
ed. He is carrying a*

1400 PRINT TAB(0,6):CHRS (134)
;'number with which he
will t ry  to land.'

1410 PRINT TAB(0,8);CHRS (134)
:"There are two ways
of stopping Derrick:'

1420 PRINT TAB(5,10):CHRS 1129
W(1)';CHRS (134);"By
sending up a rocket
with ";CHRS (134);

the sale nuaber
as Derrick.'

1430 PRINT TA9(9,12);CHRS (134
);'This wil l  help you
to get";TAB(9,13);

CHRS (1341rused to using
a key board."

1440 PRINT TA8(5,15);CHRS 1129
1;'(2)";CHRS (134);ly
sending up a rocket
with"TAB(946);CHRS (134

);'the number which when
added'

1450 PRINT TAB(9,17);CHRS (134
); ' to Derricks sakes
ten."1A8(9,18);CHRS (134

);'E.g. I f  Derrick has
a 7"

1460 PRINT TA9(9,19);CHRS (134
);'you aust use 3 to
fire.';TAB(0,21);

CHRS (134);'To guide
the rocket use:";

CHRS (131);',': Left";
T48(25,22):CHRS (131);
s) Right'

1470 PRINT 1A8(0,24);CHRS (130
);'Choose gale by pressin
g key 1 or 2."

1770 REM
1780 DEF PROCanother
1790 Sit-6Z*1
1800 PRINT TAB(10,61;CHRS (131

WEND OF GAME: 1:6%
1810 PRINT TAO(9,7);CHRS (130)

11
1820 PRINT TA8(9,10):CHRS (134

);'Your score was: ';score
1830 fatla.fscore
1840 PRINT 1A8(9,12);CHRS (134

);'Your total i s

1850 PRINT TAE(10,15);
CHRS (130);'PRESS ANY
KEY'

1960 *FX15,1
1870 VDU 23,0,8202;0:0;0;

:1:S.:GETS
:CLS
:PROCintro

1880 ENDPROC
1890 REM
1900 DEF PROCexplode
1910 AZ=AZ+64

:9ItBZ-32
1920 scoretscoret10

:SOUND 1,1,30,30
:SOUND 2,1,50,30

1930 FOR NOTO 20
1940 DRAW RND(400)-20047.

,RND(400)-15047.
1950 VDU 224AND(10)

:GCOL 0,RND(15)
1960 CALL TEAR
1970 NEXT D7.
1980 ENDPROC
1480 ENDPROC
1490 REM
1500 DEF PROCinit
1510 81=1024

:A7AND(900)+100
:CM:L=8
:CHI-TRND(20)-10

1520 NNW,
:REPEAT
AttRND(9)
:UNTIL ?WAR

1530 IF A$t"I" KEYZAX4-48
1540 IF AStr'2" KEY1=58-NZ
1550 '4704
1560 YOU 19,0,4,0,0,0,19

,4,0,0,0,0,049,14,1
0,0,049,13,2,0,0

,0,0
1570 VDU 28,0,31,19,29,17

.142,1743,12,4,10
1580 PRINT 'SCORE : ';score;

BASES :1;sen
1590 VDU 5
1600 *FX9,5
1610 *FX10,5
1620 ENDPROC
1630 REM
1640 DEF PROCupdate
1650 YOU 4,12,10,17,142,17

This listing is included in this
month!s cassette tape offer. See
order form on Page 169.

,I3
:PRINT 'SCORE : ";score;

EASES :';en
:VDU 5

1660 ENDPROC
1670 REM
1680 DEF PROCIand
1690 FOR NtOTO 15

:VDU 19,71,4,0,0,0,0
:NEXT N

1700 YOU 1944,1,0,0,0,0
49,13,2,0,0,0,0

1710 MOVE 50,600
:GCOL 0.13
:PRINT "DERRICK HAS LANDE
D"

1720 SOUND 10,0,0,0
:SOUND 1,-10,97,10
:SOUND 1,-10,105,10
:SOUND 1.-10,89,10
:SOUND 1,-10,41,10
:SOUND 1,-10,69,20

1730 •entaen-1
1740 FOR KT:OTO 10000

:NEXT
1750 FOR N:OTO 15

:VDU 19,11,N,0,0,0
,0
:NEXT N

1760 ENDPROC
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RINGER LTD.
Church Gresley. Burton-on-Trent, Staffs DEl l  9PT
Tel: 0283 215432 T e l e x :  377106 Dealers. OEM & Educational

enquiries welcome
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E499

Options available:
•  Buffered RS232 interface.
•  Viewdata & RS232 interface.
•  Apple II interlace.
•  IBM PC dump.

With Centronics parallel interface
and free BBC Micro dump listing.

1
Specifications:
640 dots/line.
84 dots/inch both axes.
Friction feed rollpaper with single sheer
feed A4.
37cps in full colour.
Ink cartridges, 4 million character life.



A subscription
will ensure you
get your own
personal copy
HOT OFF THE
PRESSES month
after month for
the next year.

Be one of the
first to get
each issue
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Every owner of  a BBC Micro — and everyone thinking o
buying one — needs to get Micro User every month.
Ifs the biggest, brightest, most  authoritative yet completely
independent guide to  a machine that has so much potentiE I f  V4
you wi l l  never tire o f  reading about i ts remarkable U s eof t ,
capabilities.

You can buy Micro User from your local newsagent f r o n
or station bookstall. Or you can take out  a 1 2  months
subscription and have i t  delivered by post. s u b
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Copies of  these back issues are still available at E1.25 each
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Cassette tapes and discs of Micro User programs

booc3 '*N710°
•-

01

Take out a year's subscription and have your cassette or disc posted to you each month. You can start
your subscription from any issue to take advantage of this offer. Order on the coupon opposite.

FR



INEE
cassetteworth035

if You
subscribe

N O ' I

TOTAL

Annual subscription 1 4 0 — T a p e
160 — Discfor tapes and discs* (UK & Overseas)

Commence with   ( s t a t e  month)

S i n g l e  c o p i e s  o f  D e a t h w a t c h  M a r  1 9 8 3
King Kong A p r i l  1 9 8 3

t a p e s  a n d  d i s c s *  A i r  Strike M a y  1 9 8 3
Space Pilot J u n  1 9 8 3

E 3 . 7 5  -  Ta p e  T e n p i n  J u l  1 9 8 3
E 5 . 7 5  -  D i s c  F r u i t s  A u g  1 9 8 3

i

TOTAL

& Overseas) Robin &  Marian

•Please indicate which
Gone Eishin'

Blackjack 'Gobl ins NSOoecpvt111 999 888 333DES and disc
format you require

Tower Bridge
Barrel Battle

Dec 1983

0  Acorn D  4 0  track
0  Am corn n  8 0  track

Alien Invasion
Mazemunch Mar bnr111 999 888 444

L I Wat ford  O t h e r
TOTAL

Dust Covers
E3.95 -  Deluxe I

If you take out a subscription to Micro
User you wi l l  receive completely free one
of the monthly cassettes o f  Micro User
listings. Choose which one you want
from those illustrated below.
This free gift  is for a limited period, so
subscribe n o w !

Your BBC Micro
needs protecting!

Keep your collection o f
Vlicro User complete with
these handsome binders

Micro User
annual subscription E I R E  115 (IR 1181UK £14.50

Surface mail — Rest of world 120
Air mail -  Rest of  world 165

Selected free cassette  I m o n t h /
Commence with  i s s u e
Micro User
back issues
1 1 . 5 0 U K

Rest o f  world;
11.75 — Surface

Airmail prices on application.

I 1

(UK & Ove,seat,

Binders
E3.95 -  UK
E5.00 -  Overseas

Payment: please indicate method ( i )rl
I
Name
Address

,411111 ORDER FORM I l kAl l  prices include postage, packing and VAT,
C O M P L E T E  T H I S  a n d  are valid to March 30, 1984
C O U P O N  T O D A Y  P l e a s e  enter number

•  r e q u i r e d  in box

Expiry D a t e

Access/MasterchargetEurocard
Barclaycard/Visa
American Express
Card No.

March 1 9 8 3
April 1 9 8 3
May 1 9 8 3

June 1 9 8 3
July 1 9 8 3
Aug 1 9 8 3
Sept 1983

Oct 1983
Nov1983
Dec 1983
Jan 1984
Feb 1984

Cheque/PO made payable to  Database Publications Ltd.

Telephone:
061-480 0171

9am - 5pm

L D o n ' t  forget to quote your credit card
I P m e  to En a s  on mem . . .

TOTAL

TOTAL

TOTAL

TOTAL

Signed

Send to: Micro User, FREEPOST, Europa House,
68 Chester Road, Hazel Grove, Stockport SK7 5NY.

( N o  s t a m p  n e e d e d  i f  p o s t e d  i n  U K )  M e e s e  al low 28 days for deliver)*

You can also order by phone or Prestel
Any of the goods listed here can be ordered by telephone. Micronet

subscribers and other users of  Prestel can also use the Prestel Mailbox.

Prost& Mailbox
614568383

24 hours

number end give your full address,e
. . . . . . . . . .  E l e r

March 1984  MICRO USER 1 6 9



SITUATIONS AVAILABLE AT
IMAGINE SOFTWARE LTD is the largest and most successful game software house outside of the U.S.A.
with more than 100 staff occupying 19,000 square feet of premises throughout Liverpool. Imagine Software
are at the forefront of todays exciting software industry. As a result of Imagines' advanced and imaginative

expansion program the following positions have become available. In all cases renumeration is commensurate
with ability and seniority and is above industry standards. In many cases a new car and numerous fringe

benefits will be part of the package. Relocation assistance will be given to successful candidates whereverneeded.

SENIOR SOFTWARE MANAGER
A position exists for a Senior Manager who will be responsible for several departments working in diverse areas of software design and
production. Applicants must have proven experience in commercially orientated software environments and a wide range of technicalknowledge and skills.

This is a very senior position with many exciting and rewarding aspects, Career prospects are excellent_
SOFTWARE MANAGERS

Two positions exist to manage large software departments at the forefront of the games industry.
Applicants must have a proven knowledge and interest in computer games. A wide range of software skills and experience in managingprogramming staff.

SOFTWARE ARTISTS/GAMES PROGRAMMERS
Eight positions are available for programmers with both the technical ability and the creative skills needed to invent and code bestselling games.
Fluency in at least one assembly language, artistic ability plus proven experience are the necessary qualifications. The successful
applicants will be working in an innovative environment with the best available development software and equipment and will be

provided with a high level of technical back up_ This is the ultimate career opening for games programmers.
SYSTEMS SOFTWARE PROGRAMMERS

Two positions exist for systems software programmers working on very advanced products. Both positions are exciting and innovative.
For the first, applicants must be fluent in the 'C' language and MCS68000 assembler and be familiar with Unix type operating systems.

Applicants must be able to demonstrate a wide knowledge of advanced development tools.
The second position requires a fluency in pascal and MCS68000 assembler and familiarity with the UCSD operating system.

Experience of computer graphics and general business orientated applications software will be an advantage.
PROGRAMMERS

Thirty positions exist for programmers working in a team environment on many diverse aspects of microcomputer software, includingthe conversion and adaption of games to new microcomputers.
Applicants should be fluent in at least, one assembly language and have great familiarity with at least one currently popular consumer

microcomputer. Experience is not necessary but provable ability is a qualifying factor.
GRAPHICS PROGRAMMERS

Two positions are available for programmers with skills, experience and knowledge of microcomputer graphics as applied to gamessoftware.
Applicants must be fluent in at least one popular microcomputer assembly language and preferably have a working knowledge of one

other, plus familiarity with currently available microcomputer capability. Provable experience and/or ability essential.
COMPUTER MUSICIANS

Two openings are available for programmers who have the ability to write music and sound effects for popular micros.
The applicants must have a good knowledge of an assembly language arid proven musical. skills.

GAME DESIGNERS
Two positions exist for game designers to design a wide variety of entertainment software. Applicants will have both experience in

general games design and theory plus a working knowledge of microcomputers.
TECHNICAL WRITER

An opening exists for a technical writer to prepare software manuals for both commercial products and internal development tools.
A recognised writing qualification will be necessary for applicants as will a very wide working knowledge of microcomputers.

GRAPHIC ARTISTS
There are six positions available for artists working on games design and production using computer based graphic tools.

A knowledge of microcomputer graphics plus excellent artistic skills are the qualifications for these positions.

Applicants should in the first instance send thier C.V. to:
PERSONNEL DEPARTMENT, IMAGINE SOFTWARE LIMITED

IMAGINE HOUSE, 5 SIR THOMAS STREET, LIVERPOOL Ll 6BW
or ring for an application form— 051-236 8100 (20 lines)



An introduction to Micwrobotics
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What is a Servo?
A Servo is a precision
geared motor with a feed back m e c h a n i s m  to give posihonal
accuracy. The motor rotates through 100 and  allows you to twist,
turn, push, pull, lift, lower, open, or close almost anything A  range
of Servos are available for almost any application.
What is the ”Beasty"?
The Beosty is on interface which connects directly into the BBC
Micro Computer. It enables the computer to accurately control
up to four Servos. the Beasty comes complete with all • • • • • • • • ' - - -"Beasty"connection cables and comprehensive instructions 4995What about the Software?
The Beosty is supplied with a demonstration program S e r v o s
on lope which allows sophisticated control of up to four
servos directly from the keyboard, in BASIC or Assdnbler 1  4 5 0
FOR D E T A I L S  C O N T A C T  Y O U R  D E A L E R  e v e  VAT

C M M O T  ION
C O P A P U T E R  O P E R A T E D  M O T I O N

241 Green  Street, Enfield, M iddx .  E N 3  7 5 i  Tel, 01  8 0 4  1 3 7 8

EPSON RX80
•  100 CPS 9 x 9 matrix
•  True descenders
•  Bit image graphics
•  11 character sets
•  Very reliable
RX80T E 2 1 9 . 9 5

•  FREE Screen dump (Cassette)

EPSON FX80
•  1E0 CPS 9 a 9 matrix
•  Proportional spacing
•  Downloadable ch'rs-
•  2K Ram Buffer
FX80  i ' 3 2 9 . 9 5
FX100 E 4 3 4 . 0 0
•  FREE Hi-Res. cassette

STAR GEMINI lox
•  120 caps 9 x 9 matrix
•  User defined ch'rs
•  Foctiontimclor and roll holder
•  Macro instructions
10X C 1 9 8 . 9 5
15X 0 1 5 . 0 0
•  Free HI-Res. cassette

ORDERING
INFORMATION
•  Orders received before 3pm

same day despatch
•  Government. Educational

orders welcome
•Credit Cards-Host ring your

order through

Carriage printers/monitors
E7

24hr Delivery

ACCESSORIES
WORDWISE £ 3 2 . 0 0
"The" Word Processor
Printer Cable 0 0 . 9 9
BASF SS S/0 Disks E10.99
(Box 10)
-Paper (2000 shts)E1100 +

E3.00 carriage)

(-
BROTHER HRI5
•  18 caps •  3K Buffer
•  Proportional Spacing
•  2 Colour Print
HR15 E 3 6 9
Sheet Feeder 2 1 9 9
Tractor Feed

COPY ALL DISK
•  Copies ALL protected disks

inc. tape to disk utilities.
•  SO good it even copies itself
•  Simple ta use
•  Includes sector editor
Copy All C 1 0 - 5 0

( -

M O N I T O R S
FIDELITY CMI4"
•  RGB •  RGBY
•  Composite video
•Works with all micros & VCR's
CM14 E 1 6 9 . 9 5
PHILIPS 2" Green
•  80 Column & Graphics

A Full One Year Warranty offered on all the products we sell.
Full Pre/Post Sales Support.

EDUCATIONAL S O F T WA R E  —
BBC MODEL B

SKULIST . . ;  MAKE LISTS OF STUDENTS
IN YOUR SCHOOL. DISC OR TAPE

SKIIIIIST is used to meet student register umber. name. address, feiephone nurnbws, eat ills of
form and house number letc). Data may be sorted, emit' ed deleted. changed and browsed.

Automatic brrn number changes et the beginning of each school year. May be saved end loaded
to use or Mot. Data may be listed to printer in a variety of formats Students may input their own
dela to teach keyboard skills, screen reeding and provide useful lists tot school administration
staff.
Program may be customised with your school name. Up to 100 entries per his may be entered.
Number of Ides limited only by disc or tape size. Comprehensive instructions provided Send
chirp' or P.O. fee f1.90-Tepe OF £m.e0Dc Ii.cl. p&p) ANevo 14 days's( delivery. Indicate
Togo 0; Disc LJ; 40 truck 1=1; 110 track CI; Printer Serial Persi isi
MULTIPLE CHOICE EXAMINATION QUESTIONNAIRE. BBC MODEL B.

TAPE OR DISC
The TEACHER may input up to BO multiple choice questions per file Ind sive the question files
on disc or tete The question files may then be loaded by the STUDENT and answered The lime
taken and the number at correct and incorrect answers is recorded by the programme. The
question Ma may be printed edited, deleted and rearranged. This progrom removes the need to
mark OBJECTIVE QUESTIONNAIRES The program does it for you. Full instrections provided
Send chigoe or P.O. for f8,40-Tape or f9.70-Disc (na pan). Allow 14 days for delivery.
Indicate Tope D i s c ;  40 wick 8 0  track E ;  •1111•Sr Serial 0; Peraiiid I. 1

GRAPHICS DESIGN PACKAGE. BBC MODEL EL DISC ONLY
THE DESIGNER allows freehand drawing OD the scree using the keyboard but without the need
lot a joystick.
Feature' include. drawing in 4 colours. filling of any shape. drawing of boxes. triangles. circles,
elipses etc. Scrum window movement. rotation end mirror imaging are stantaid. Sets of
commands may be stored as macros tor easy reproduction of similar images. Text may be
combined with graphics and editing is simple. Images may be stored on disc end accessed by
user written programs without the need to know BBC graphics. Llselul tor quickly drawing tales.
attractrie program instructions and explanatory diagrams etc. Any stanttaid disc conticuiaticin
is acceptallte. Only one disc drive is necessary Full instructions prowded Send cheque or P.O.
for 19.95 find. p&p). Allow 14 days ler delivery. Indicate 40 crack D on SO uersit
TAPELIN T A P E  LIBRARY PROGRAMME. BBC MODEL B. TAPE OR

DISC
With TAPELIB details of up to 2 0  programs may be stored in memory Data may he entered,
edited, deleted, sorted. saved loaded and printed Editing is made easy by use of the browse
faciliiy. Tape names and tape sides can be swapped when the tape name changes. Full
instructions era provided. Send cheque or P.D. for £7.50 Taps or ELIO Disc Cana pap/.
ladies's Tees Li; Disc Li; 40 track LI; 80 track E, Pilau, Serial 0; Parallel I Allow 14
days delivery

JON SOFT
Baitings Mil l ,  Norden, Rochdale 01_12 7 T 0 ,

Lancashire.

BARCOTYCAPU

Ifts!4

UNIT 25,2 RAILWAY STREET, HUDDERSFIELD HDI U P  T E L  HUDDERSFIELD (0484) 687928

Access
4111.1W

BLI, 11 ,A nh L.A...., I
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BBC MICRO CONSOLES
As supplied to BBC, Universities, Colleges,

Schools etc."

Not just a monitor/tv stand but an expansion console which
gives your micro the professional look. Protects and encloses
your micro with room for disc drives and 2nd, processor or
teletext adapter etc., all untidy connecting wires safely out of
sight within the console. Made of light yet strong aluminium
with a textured finish in matching B BC colour. Available now a
bolt on extra module to  the console for further expansion
options.Y ES thisconsolewill grow withyour needs. Basic B BC
console as shown E39•99 +  £ 4  carriage*

After 31st March console price is E44.99.

The console will
house the

Torch Disc Pack
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EXPANSION MODULE
only E14.99 + E2 p&p

-Matching printer stand available yes st ick your paper under
the printer-. Only €14_99 + £2 p&p

VDU STANDS FOR ELECTRON &BBC
Acorn owners who only need a VDU stand will find the stand
slipsoverthemicrowithadequateventilationallowedforAfter
use the micro slips UNDER the stand acting as a dust cover.
VDU stand BBC &  Electron only E14.99 +  E2 p&p

Add VAT @ 15% to all prices
MAIL ORDER ONLY

Viewing by appointment only
Forturthet information or send cheque 102

C OMPUTE2S
27 WYCOMBE ROAD, LONDON N17 9XN.

TEL: CI -801 3 0 1 4  2 4  Hr  Ansaphonel

Give your BBC Micro a
REAL voice.

With the Voxbox voice digitiser.

Normal human voice can now be stored on disc and
accessed from your own programs. Store words or

phrases in English or  any other language.
The Voxbox comes complete wi th a speaker, microphone
and full operating software to  enable you t o  build your

own voice files. Just  plug into the User Port.
It speaks for itself. E 8 9 . 0 0  a l l  i n c .

Multiplex Computer Services
250, Eastern Road, Brighton BN 2 5TA.

Tel: (0273)  6 0 6 8 6 0

WALRUS COMPUTER EDUCATION

Don't leave your BBC Micro or Electron on the shelf.
Use it - and a WALRUS home study course - to teach yourself

structured programming.

STRUCTURED BASIC ON THE BEEBIELECTRON
*Special ly  designed for the beginner *

*  Set out in ten lessons*

*Includes software cassettes with lots of educational programs*
*  Assignments for tutor feedback *
*  Comes in two teaching packs*

* C o s t s  only SL24

.I'o receive your first teaching pack, send cheque/PO for S24 to:

WALRUS Computer Education
Dial House, Laycock,
Keighley.W. Yorks.
or write for leaflet.
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HARDWARE A N D
SOFTWARE

SOFTWARE • Programs that are a
disc

102 C A S H B O O K

102d C A S H B O O K
103 L E D G E R

105 M A I L I N G

106 P A Y R O L L
(War  M1

107 M E M O - C A L C

201 G A M E S  1

202 S T O C K M A R K E T

301 H A N G M A N

302 D I S T A N C E S

303 F L A G S

304 S T A T P A C K
306 G R A P H

306 F R E N C H

307 S P E L L - C H E C K

504 P R O C A I D

505 U T I L I T Y - A

The outstanding value for money
daisywheel printer. Superb qualtty
print, proportional, 10 or 12 pitch
Adler daisywheels. 18cps
bidirectional. Full Diablo protocol.
Centronics interface. 2k buffer.

JUKI EXTRAS

guaranteed to run! Save  hours of work and  worry wi th  these utilities, educational  &  business programs on cassette or

Double entry 4 columns with accounts &
analysis E l  1 95
Full disc version 1200 items on 100k disc 1 1 9 9 5
Complements CASHBOOK with ageing &
analysis ( I I  95
Holds 2 1 8  addresses A l p h a  & poet code
sorts, searches, any label tor mat. delete.
acid and amend C 1 1 . 9 5  B
In 2 parts to handle weekly or rnonthlylstate
orrechl PAYE & NI for 100 employees. Fully
supported ( 2 4  95 0
Database/ Caksheet with up to 255
Columns, string or numeric data, sorts,
searches. calculations E l  2 95
5 Card. Minefield. Darts, Pontoon &
Mr Midon 1 5 . 9 5
Exciting world ol Stocks and shares, 1 - 4
players E 5  95
Word game in English, French, German,
Italian. Spanish 1 7  95
Three graphic maps of U.K.. EUROPE A the
WORLD Calculate the distance between
any 2 places f i t  9 5
98 full colour flags of the world with
questions / 4  95 1 3 , E
Statishcs package saving over 30 results ( 9 9 5  0
Produce varied graphs & charts of
functions 1 7  95 8
New audio visual computer way to learn a
language E  7 95 8
Add to WORDWISE 15000 words in 12
dictionaries
includes SEARCHBAS to search a BASIC
program arid alter it. PROCVAR to list
variables in a BASIC program &
PROCFLUSH to clear resident integers inRAM
Our best selling tape includes PROCAID.
DEFCHR to design & display graphic
characters. SORTM/C a very fast machine
code numeric sort. SORTBAS the
undisputed fastest BASIC sort routine

JIRO 6100
E399 inc VAT

Daisywheels - send sae for sample
phnt-outs £ 1 6 . 1 0
Ribbons - multistrike E 3 . 1 3 0
Tractor £ 1 0 3 . 5 0
Sheet feeder c o m i n g  soon
Cables - for BBC e l  5.00
All prices include VAT. Postage o

cro-n id

f l 7  95

a

B E

Afs

tS 95 A  8

L3 45

520 B A N N E R

521 R I G L E I R

600 F O R T H
601 L O G O - F O R T H

602 P A S C A L  T

603 X C A L

505 W O R D W I S E

605 C D U M P

607 G O U M P

608 D I S K D O C

608 G R A P H I C S

700 B O O K S
801 c A s s e r t e s
810 6 . 2 5 -  DISCS

900 S E I K O S H A

901 E P S O N  RX-80 TiF

902 E P S O N  EX•80

910 D I S C  DRIVES

915 D I S C  UPGRADE

920 V D U  STAND
930 G R E E N  VDU

931 C O L O U R  VDU
950 S A T - 1 6  MPU

ADD VAT  TO ALL PRICES EXCEPT BOOKS.
ADD El 7 5  FOR PROGRAMS ON 40 OR 80 TRACK DISC NO  POST CHARGE IN UK M O S T  PROGRAMS AVAILABLE ON MICRONET 800

Send for our free brochure for more information before parting with your money.
Micro-Aid (MU)

25 Fore Street. Praze, Camborne, Cornwall TR14
Tel 0209-831274

CDIIR,1-1-1E3K AT RYMAN, 1st FLOOR
6-10 GT. PORTLAND ST.Qcorriputrio LONDON W1TEL: 01-631 0464

111

EPSON RX80 FT
E 2 9 9  inc VAT

The new inexpensive Epson printer.
Many of the fearures of the FX80, but-
100 cps. Enlarged, condensed and
rtalic characters. No proportional
characters. Superb graphics. Built in
tractor and friction feeds.

EPSON EXTRAS
Ribbons. Best quality fabric E . 5 . 5 0
Cables - for BBC E 1 5 . 0 0
Serial interfaces for VIC £ 5 2 . 0 0
Internal buffers, 16k 32k, 64k

from E99.00
Tractor for FX80 0 5 . 0 0

n Printers El°.

FOR THE
BBC M I C R O

Print grant text and graphics art paper for
displays E  3 95 A J E I
Print as above on screen/paper with
screen dump E 5  95 A / 1 3
79 FORTH second language Rom t 3 4  74 0

Advanced Turtle Graphics Language ROM
with FORTH 1 5 7  50 8
Structured language ROM with compiler-
interpreter E 5 7  50 B
Computer Assisted Learning ROM for
presentations t  65 00 8
Superb last & easy to use wordprocessot
In ROM (33 95 a
Screen dump 8  colours, suitable for
GP700A/ 1 2  95 E t
Screen dump ROM. 8 shades. 8 sizes and
windows E l  7 95 B
ROM for disk problems in format, search,
fees etc ( 2 1 5 0  8

fill etc f o r  Sprites. LOGO, Circles,l etc
Various titles for the BBC Micro from 1 ; 2 7 5 °  A6 9 5

Cl 5 Computer quality tapes packed in 10's L./4,95905MEMOREX S S / S D  40/80T
SS/OD 40/807 ( 2 0 9 5

GP700A 7 COLOUR 30 shade dot maths
printer 50cps ( 3 6 9 0 0
Superb 100cps with Tractor & Friction
feed E275 00

Fagia4nMi m  g r a p h i c s .
cieni 160c 6  founts, graphs.lirtTi f  365 00

Slimline 3" or 5V,'. 100k 8 0 0 k  Japanese

Formrnat (MC, cable and excellent manualFro
Double & Single Density available in one
S y S t e m  : 7 1 9 7 9 0 0 5 0
Stainless Steel Support protects your microil 995
12- Green Monitor. cream sloping frontcase ( 7
JVC 14- Colour Monitor 370 x470 pixels 1 1 9 9  79 95 5
16 hit 68000/68701 stand alone
computer from ( 5 7 0 0 0

•

EPSON
FX80 E 3 9 9  inc VAT
The new Epson high speed matrix
printer. Friction and 91/2/10 inch pin
wheel feeds. Tractor extra. Good
quality print including proportional
and down-loaded characters,
Superb graphics. 160 cps.

El Send me your full price list
Send me 0 Juki 6100 I-1 Epson MO
E Epson RX8OFT 0 Other 'items as
listed I enclose cheque for E
Charge my AccessNisa card No.

Name
Address
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* * A I D S  I I  P R O G R A M M E R S  UTILITY ROM
An essential tool for ail BBC Micro programmers— saves t ime and tedium in program management.

Brings 12 major new functions, wi th  5  new  commands, and a HELP shortlist. Takes no user RAM

•LLIST
Program listing perusal. using cursor keys to  shift back or
forth by a page or a line at a time. Single-key entry to Search
routines — see opposite.
•L I IEN
Intelligent Renumber of up to 255  lines of a program;
All cross-references updated e.g. GOT0s, GOSUBs.
•LMOVE
Move up to 255 lines to anywhere else in the program, again
updating all cross-references_
•LMERGE
Copy up to 255  lines to new locations, Source can be any
program in memory. No corss-referencing.
All t h e  above routines check fo r  logical errors and issue
specific messages, preventing accidental mistakes.

*A IDS entry to main MENU offering the following choices:
Printer
* S imple  'toggle* copies all *AIDS output to printer,
Disessembler
• Fu l l  l isting format with data shown in Hex & ASCII;
• D i rec t  disassembly of any sideways ROMs:
•  Output  can be saved to a file &  •EXEC'd back for editing,

relocation &  re-assembly.

Suitable fo r  A  &  B  models, w i th  M O S  1 . 2  BASIC II
compatible.
Price, including p&p, &  comprehensive 24-page manual:

E21.00
(Upgrade price for Version 1 owners — £12.00)

DYNABYTE
Software D.

Mad MarCO I i  on the rampage and
has blown the bridge to the mainland.
The panic-stricken population are
hurling themselves i n t o  t h e  shark
infested waters and  your  l o b  i s  t o
bounce them to safety whilst avoiding
the m a r a u d i n g  s h a r k s  a n d  t h e
desperate attempts at Marco to blow
up your itleraft. This highly original,
fast and furious game is lull of special
features and options designed to
make your  task harder  a s  you ge t
better.
Machine Code 32k E7.95

tc)71,pw i d v t '
Caught In the capitalistic pursuit of

corporate expansion, your ambition is
to attain the ultimate accolade - the
key to the executive washroom! Avoid
the eager taxmen in the lifts ready to
hinder y o u r  c l i m b  t o  p o w e r  a n d
beware of too much stress resulting in
high blood pressure. Definitely not for
the taint hearted entrepreneur.
Machine Code 32k E7.95

Memory Editor
• Display blocks of memory, including other sideways ROMs, in Hex & ASCII.
•  Single-key controls to shift back &  forth by block or byte;
• Search for byte string — defined in Hex or ASCII.
•  Overwrite any section — Hex or ASCII mode.
Search/Replace string
• Search current BASIC program (anywhere in RAM);
•  Search string (1-30 chars) can include BASIC keyword tokens & 'wild cards':
• Each occurrence highlighted within whole program line;
• Options then available include: find next occurrence, *LLIST program from that

point. Replace string by previously defined string (0-30 chars), etc.
•  Ideal for generating variable/PROC 'where-used' lists:
• P r o g r a m  repair  makes any 'Bad Program' available for editing.
Variable Dump
• L is ts  the names & contents of all non-array program variables:
• Shows  all array dimensions.
List Formatter
• L is ts  program (even 'Bad Programs') in clear easy-to-read format:
• L ine number displayed in column of  its own
• Indent ing for FOR &  REPEAT loops, and PROC definitions
•  Each statement on a new line
• BASIC keywords highlighted on screen, most without wrap-over.
Beeper
• I n v o k e s  au tomat i c  beep  o n  every  key  depress ion;  even  i n  W O R D W I S E .

S.a.e for more details: Dealer enquiries welcome.
Send cheque or P.O. to: Softsmith
9 Back Green, H E R S H A M ,  Surrey KT12  4 H Y

A SUPERB range of QUALITY
Programs for the BBC micro

1)C.)CA

gioncicAG

All programs available from most good computer shops or direct from
DYNABYTE SOFTWARE,

31,Topcliffe Mews, Wide Lane, Morley, LS27 8UL.
SAE for Catalogue ( P l e a s e  include 50p p&p) T r a d e  Enquiries Phone: 0532-535401

MICRO USER M a r c h  1984

Classic representation Of  the
real thing incorporating excellent
high resolution smooth action
graphics for accuracy and making
lull use of sound. Start practising
now and avoid being hustled. You
control the cue angle and strength
of shot. A reel pleasure to play.
Machine Code 32k £7.95

An exci t ing a n d  co lour fu l  game
complete in every detail with tumbling
jockeys. realistic horses. TV van. tote
and leader  boards,  waving crowds
and much more. Don't lose your
money at the track, try HORSERACE
instead. Suitable for 1-6 players.
Basic + MiC 32k E6.95

(All programs require Series1.0S)
Also available:
MULTI-AID (32k) E7.95; A powerful and impressive 3 program utility. You
receive a complete TELETEXT editor, MULTI-COLOURED character definer
and a  SOUND GENERATOR, a l l  complete with ful l  documentation and
keystrips. Excellent value and quality guaranteed.
BRAIN TEASERS (32k) 0 . 9 5 .  S ix  thought provoking games including
Reversi. 30 OXO. Mastermind. For42. etc. Superb family fun.
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ZO&ROZYAOLT
READ with no little sympathy

the letter from Mr Palmer in the
January 1984 Micro User in
which he complained about the
problems o f  transferring pro-
grams from tape to disc.

The simple f ac t  i s  t ha t
software suppliers in this coun-
try themselves are responsible
for forcing users to resort to
criminal extremes to be able to
use the software that they have
purchased.

The software manufacturers
are simply going to have to take
a more responsible attitude
toward their customers i f  they
hope to survive in an increas-
ingly competitive marketplace.

Consider this: In Cambridge
where I live there are at least
half a dozen software retailers
selling products for the BBC.

In the last two days I  have
conducted an unofficial survey
and I am sorry to have to report
that, apart from a fe IV A cornsoft
games (about half of their line). I
was unable to find a single disc
copy of any game for the BBC
for sale.

This i s  the situation that
disc-users must face.

You cannot buy a disc copy of
software for the BBC and ((you
buy a cassette copy and upload it
to disc (assuming that you are
clever enough to figure out how
to do it in thefirst place), you are
threatened with prosecution.

It is unfair that Acornsoft
have taken the brunt o f  the

REGARDING Alice's review of
Sphinx Adventure (The Micro
User, January 1984,  Page 40), it
IS possible to save the game
during play, although Acornsoft
does not tell you how to do it.

To save Sphinx Adventure:
When you are ready to save

the game, press Escape.
Enter *SA VE"SPHINX"

0400 ?COO to save thefirst part.
Enter *SA VE"ZERO" 0 90

to save the second part. The
game is now saved on tape.

To Reload:
Enter *LOAD"SPHMX" to

criticism recently over this
matter. At least they do manage
to distribute a few disc copies of
some of their products, which is
more than any other software
house can say.

Yes, I  know tha t  o ther
software manufacturers adver-
tise disc copies, ((you are willing
to mail-order the product. I n
addition to having to wait from
between one and four weeks to
get the disc in the post, in some
cases you have t o  pay an
outrageous additional charge of
up to PI for the disc.

An additional charge off ]  42
is fair for the extra handling and
packaging necessary to insure
the safety of the discs, but .14 is
immoral.

So what are the alternatives?
In addition to learning how to
transfer most o f  the software
himseV, a  disc user can buy
special products t o  upload
programs for him.

I  have a copy of the new and
improved version o f  the most
popular of these items, but there
are some games (and not only
long adventure games) that i t
still will not handle.

There is still the unresolved
legal question of which the user
of these items must be aware.

How to save the Sphinx
load the first part.

Enter *LOAD"ZERO" to
load the second part.

Enter GOTO 236 to restart
the program.

The micro wi l l  now display
the last location you visited
before you saved the program,
then i t  will wait for your next
command.

It is important that the two
parts should be reloaded as
shown above, otherwise certain
variables wi l l  have the wrong
values. -  R.W. Crisp, Leeds.

Improved
joystick
I  HAVE a tip for all the BBC
Micro owners who own the
Cambridge joystick -  the non-
self centering one.

The idea came to me while
playing Rocket Raid, and I felt
the need for the joystick to go
back to the middle after each
movement.

All you do is put two thick

Time manufacturers
gave discs their due

But this is  not  a  long-term
solution to the problem.

In the end the only possible
solution lies with the software
manufacturers, distributors, and
retailers.

They are simply going to have
to realise that cassette storage is
rapidly becoming an obsolete
medium, even for the home user.

The change is  going to be
forced upon them in the nextfew
years whether they like it or not.

Hopefully the more respon-
sible o f  them w i l l  take the
initiative by seeing that disc
versions o f  their products are
readily available to the pur-
chasers.

Only by doing that wil l the
suppliers have a  basis f o r
distinguishing the pirates from
the legitimate users who simply
want to enjoy the software that
they purchased.

In the  meantime I  have
decided not to purchase software
from those houses that protect
the material to such an extent
that it cannot be uploaded to disc
without extreme effort.

It is not much, but it is all that
I  can legally do.

At the moment there are two
software houses on my personal
"blacklist" and they can rest
assured that they will be getting
no more money from me.

My only hope is that they go
out o f  business as soon as
possible. -  D i -  Adams, Cam-
bridge.

elastic bands round the lever,
Pull one round the bottom and
the other round the cable at the
top.

This will affect the joystick so
that after any movement it will
return to the centre. -  Matthew
Lemmings, Staines.

Cherished
facility
I  WAS very interested to read
the letter from David Bye in your
December 1983 issue.

I f  he feels like that about the
use of  the features of the BBC
machine why is he reading your
magazine anyway?

He could have bought a
cheaper machine which didn't
allow him to  use procedures,
functions and such.

It strikes me that he must not
have used one of the machines or
he would not have written some
of the things that he did.

He says, for instance, that the
Acorn compilers were way-
wardly silly in using a value of
- I  fo r  TRUE and so denying
him the facility of writing "IF X
and IF NOT X".

I f  he had tried this he would
have found that i t  would work
exactly as it should.

It is true that IF X would be
satisfied by any value other than
0, but none of these other values
would satisfy the statement IF X
=TRUE.

A study of the way in which
computers work would have
shown that - I  is the only value
that could be used for TRUE
and still allow FALSE to be
zero, as the value of NOTO is -1 .

So f a r  as procedures are
concerned he says that "the only
advantage o f  PROCs lies in
their control variable facility"
and that most people don't needthis.

am not sure what he means
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From Page 175
by this but I  know that many
people are very glad of a facility
which al lows them to  pass
parameters to  a  subroutine
without altering the value of  a
variable in another part o f  a
program.

Even then I  suspect that the
major advantage of  procedures
and functions i s  their use o f
LOCAL variables.

Because of  this facility I  am
gradually building up a library
of functions and procedures

• w h i c h  I can, after they have been
tested, store on disc and call in to
any program without needing to
know which variable names have
been used.

I  a lso  know  t h a t  these
procedures wil l work and that
any error must be because! have
passed an incorrect value rather
than an unsuspected interaction
with ano the r  p a r t  o f  the
program.

An additional advantage o f
programming in this way is that,
i f  the program needs changing —
and it almost certainly will i f  it
does anything useful — it is much
easier to see where the changes
should be, and what their effect
will be.

In 1970 and 1971 I  was very
much involved with the amend-
ment o f  computer programs to
cope with decimalisation.

Anyone who has had that sort
of experience will not need much
persuading of the virtues of the
modular construction o f  pro-
grams.

Al! the programs worked but
finding out how, so that they
could be modif ied, w a s  a
herculanean task.

I  have not had my machine
long enough t o  t r y  a l l  the
features of BBC Basic but it is
my u n d e r s t a n d i n g  t h a t
procedures are, in  fact, faster
than GOSUBs in  large pro-
grams as the system records
their position.

When I  started programming
some of  the existing program-
mers looked down on Cobol
because "real programmers use
assembly languages".
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h seems to me that some of
this attitude still lingers and it is
very much on a par with "good
drivers don't need seat belts"
and "I know when I have drunk
too much to drive".

Mr Bye isn't forced to use the
facilities he doesn't like, but I
hope that nothing o f  mine ever
depends on one of his programs!
— David H .  W i l d ,  H e m e l
Hempstead.

Recorded
delivery
MOST o f  us a t  times f ind
trouble with cassette loading,
and I have had some success in
overcoming the problem by
resorting to  my audio equip-
ment.

I  have a BBC Model B (OS
1.2) and being very interested in
graphics had ,  among m y
Christmas presents, a  copy o f
the Acornsoft "Creative Gra-
phics" cassette.

I  found that while side A o f
that cassette loaded without the
slightest trouble, side B  just
would not load  a t  a l l  and
produced nothing more interes-
ting than a flood o f  "Rewind
Tape", "Data", etc.

It would seem the copying for
side B had not been up to the
standard of side A — I can think
of no other cause.

So I  resorted to my audio
method of solving the difficulty
as I  had successfully done so
before, and indeed did on this
occasion solve the problem.

I  simply place the offending
cassette into a cassette recorder
and transfer the "sound"from it
to a reel to reel machine running
at 7+ ips (19cm), using manual
control over recording levels on
the reel to reel machine, and so
far as I  can, ensuring optimum
modulation o f  the reel to reel
track recording.

I  then reverse the process and
transfer the "sound" from the
reel t o  r e e l  machine a n d
re-record it on to a cassette at
normal cassette speed.

I  do not usually transfer i t

back on to its original cassette
tape, preferring to retain that
recording — warts and all — as a
master.

So/use a separate cassette to
record the "copy" track, and
again I  control recording levels
manually.

have usually found that this
re-recorded cassette track wil l
load quite satisfactorily into the
computer, as indeed it did on this
occasion.

So I  now have a  perfectly
usable copy  o f  side 2  o f
"Creative Graphics" which
works wel l  on my computer
without any loading problems,
and the original master cassette
track works beautifully as far as
its side 1 is concerned.

Your readers may find this
method a  useful way out o f
trouble. A reel to reel machine is
not essential — the system works
with two cassette machines, but
a t rans fer  t o  ree l  t o  ree l
recording at  7+ ips is  more
satisfactory and  reliable. —
Norman Gill, Wakefield.

Hong Kong
take away
A LETTER f rom M r  D.R.
Stafford, Camberley House,
Surrey was published in your
January 1984 issue. M r  Staf
ford's letter made nonsense of
my May 1983 letter to  you
(published in your August 1983
issue), whereby I  was adamant
in stating that all BBC Micros,
sold in the UK, are manufac-
tured in the UK.

As I  am sure you and your
readers are aware, the demand
level f o r  the  B B C  M i c r o
continues to be extremely high.
As an exceptional action, to
ba lance t h e  d e m a n d ,
approximately 1,000 Hong
Kong-assembled machines were
imported for sale in the UK.
These machines were the excep-
tion.

Elsewhere i n  your January
1984 issue mention was made of
the fact that recently purchased
machines had Basic I  fitted. I

hope you can appreciate that the
BBC Micro takes a  varying
amount of  lime from the kit to
the final product, so that at any
time BBC Micros offered for
sale can represent a range of
versions. -  Colin Malone. for
Head o f  Merchandising. BBC
Enterprises.

Unconditional
surrender
I  FEEL compelled to "put my
oar i n "  on the structured v,
unstructured debate.

While I do agree that GOTO
is essentially a poor instruction,
especially i t  jumping forwards,
why write code then slip over it?

This has to  be si l ly  and
wasteful — I do not agree that
GOSUB should be considered in
the same class.

Not so long ago I  wrote a
piece of quite involved code for
simulation purposes. During
this, it was found that one piece
of code would suffice for several
different operations provided
different entry points were used
for each.

In Basic this was simple a
series o f  GOSUB cal ls a l l
utilising the same RETURN.

With PROC I cannot, yet, see
an easy solution. I t  would be
possible to use a dummy variable
to cause a  jump over the
(temporarily) redundant code,
but oops, that's GOTO isn't it7

Actually I  do have another
suggestion, whether i t  would
work I  don't know:

10000 PROCA( . . . )
10400 GOTO 10600
10506 B R O C K  . . )
10600

But that wouldn't be popular
with the "structuralists" either,
would it? - 1 1 1  1

As a final comment, while I
agree with Dr  E.T. Freshwater
of Leeds, (Micro User February
1984), I  think that the main
thrust o f  the structuralists is
against t he  uncondit ional
GOTO rather than the condi-
tional.

The latter would seem essen-
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tial if branching in programs is
to occur at all! -  Comerford,
Leicester,

Actually you can obtain this
sort o f  an effect by  having
several different procedure starts
defined (that is, DEF PROCs)
with only one ENDPROC to
finish. The following program
should make the point.

10 PROCA
20 PROCB
30 PROCC
40 END
50 DEFPROCA
60 PRINT "NOW IN PROCA'
70 DEFPROCB
GO PRINT 'NOW IN PROCP
90 DEFPROCC

100 PRINT 'NOW IN PROCC'
110 PRINT 'ENDING THIS

CALL'
120 ENDPROC

Lowdown
on OSCLI
COULD you please explain
OSCLI? The listing I  enclose
gives my computer's full spec,
then a disassembly o f  the OS
routines, which indicates that as
per handbook OSCL1 vectors
through &208.

But the disassembly from
&200 does not have a &208 in it
-  why?

The memory dump o f  that
area shows &208,

The other strange thing is that
fl 1 type as a direct command
OS WORD or any of  the other
routines I  get "Mistake" as a
reply, but when 1 type in OSCL1
I get "No such variable". Why?
- G. Coventry, Chippenham,
Wiltshire.
•  &208 is an area o f  vector
data. This part of the memory
contains numbers which point or
vector to another part o f  the
computer where there is mach-
ine code.

The idea is that the bytes
around &208 aren't machine

Capacitor can clear screen
W I T H  re fe rence  t o  t h e
Micromail letter concerning
"drifting l ines"  that  occur
across the screen, I would like to
sap that this is common not only
to Sony TVs but to many others
used with certain BBC com-
puters.

1 have written to Acorn about
the problem and according to
them i l ls  a fault in the TV,

This is not so, and differing
BBC computers suffer  the
problem to greater or  lesser
extents -  a few, not at all.

The problem i s  probably
either due to beating between the
chrominance and  luminance
s igna ls  o r  be tween  t h e
chrominance and  a  sub/tar-
monk' o f  the CPU crystal
oscillator,

Adjusting the trimmer w i l l
only offer temporary alleviation
and is no real solution,

Solder 10 pF capacitor
between top of R133 and
the earth point on the
UHF modulator.

•

UHF
modulator

1 . • • • 1 .

(Issue 3 hoard)

• . • . • • • •

• • • •

I  have found that for many
TVs. Sony included, the set
requires only  a  very smal l
chrominance signal to give good
colour, so a simple but effective
long term solution is to solder a
small 10 pF capacitor across the
base of the chrominance output
transistor Q9 (across the resis-
tor R133, 120k).

code, they just point to the start
of something that is, so disas-
sembling them gives nonsense.

In your hex dump &208,
contains dc89. &209 contains
&DF. These locations store the
address 8tDF89, backwards.

When t h e  m i c r o  sees
.IMP(&208), i t  "decodes" this
address from where it is hidden
at &208 and &209 and jumps to
that address, i n  th is  case
&DF89.

You might ask why you go
round the houses like this -  it's
usually easier to jump directly to
the address with iMP&0F89.

The point is that this way you
can fiddle with the address at
84208. 8t209• since they are in
RAM (unl ike the ,IMPs a t
&FFCE onwards).

This way you can make the
micro jump to your own routine
and to what you want -  in other
words, you  can ta i l o r  the
machine to  your own specifi-
cations.

It a lso al lows Aco rn  t o
modify things later. I f  they
change the address of a routine
in ROM, all they have to do is
alter the vector table.

So long as you call through
the jump table, as it is known
(8i.FFCE etc), you won't notice
a thing.

This means your programs
work on both "old- and "new"
machines.

As for OSWORD, i t  isn't a
word that the computer recog-
nises, so it says "Mistake-.

I k n o w  w e  t a l k  a b o u t
OSWORDs, but the computer
doesn't know it by this name -
you have to CALL i t  through
the jump table. You can set it up
as a  v a r i a b l e  b y  u s i n g
°SWORD =  t aFF I .

As for OSCLI, you must have
Basic IL This has a word called
OSCLI, but it needs values or
parameters to go with it.

If you just type OSCLI i t
looks for them and fails to find

This is  very simply done
without removing the PCB and
without the need for  a  very
steady hand, as shown in the
diagram.

It may be easily removed at a
later date i f  required, and will
cause no harm to the computer.
-  Andrew Mackay, Northwood,
Middlesex.

them, s o  says  " N o  such
variable", a  slightly confusing
message.

On Basic I ,  OSCLI  isn't
recognised at all and you simply
get "Mistake".

Tape
handling
IN answer to M r  Pentecost's
query on tape handling (Micro
User, January 1984), ([he uses
•FX138,0,1 3 immediate ly
before each OPENOUT he will
not need to type a Return at the
keyboard, Details of this call are
given on Page 433 of  the User
Guide.

OPENOUT, O P E N I N ,
OPENUP, CLOSE a l l  effec-
tively call the OSFIND routine
at &ITCE. This is described on
Page 45112 of the User Guide,

Astute readers will notice that
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From Page I 77
the value of A on entry produces
operations exactly equivalent to
Basic I I  functions.

A=0, Y=7 -* CLOSE Y
A=&40 -• OPENIN (not
implemented in Basic
A --&80 OPENOUT
A=ACO O P E N U P
(OPEN1N Basic I)
So t o  OPENOUT a  F i le

called FRED in assembler use:

menout LEN1f138 /  tsbyte
number

LIMO /  Buffer
number (keyboard)

LDIT13 /
Carriage Return

JSR SIFFF4 / Call
Osbyte

256
LOC FILENAME MOD

LDVE FILENAME DIY

Dear Trey,
Sorry that I  haven't written for so long,

but I think I'm going quietly and irrevocably
mad. And it's all the fault of Micro User.

They asked me to try out a new game they
were thinking o f  printing called Lancelot
and Guinevere. Well I've always fancied
that I'd make a good jouster, so I  decided
that I'd type it in.

As you know, and Andrea keeps telling
me, I've been stupid since the day I  was
born, but since I've had my micro I've been
able to prove it.

The first mistake I  made (or second, i f
you count starting the damn thing in the first
place) was to turn over two pages at once
and start typing in the wrong listing halfway
through.

When you think about it I  should have
realised sooner. After all, it's unlikely that a
listing with PROCchivalry and PROC-
Merlin and lines l ike I F  virgin THEN
PROCunicorn would contain a  PROC-
lightpen. As it was, I  typed in a whole page
before I  realised.

Mind you, it wasn't much better when I
got back Onto the right listing. Do you know
the Number of the Beast? Well it's not 666
as you might think, it's line 340. It took me
27 attempts to get that one right, and even
now I'm sure that Beeb only accepts it out of
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Fault
at line 50

256 / get address of
filename

LDAUSO
/openout

JSR ItFFCE
/Call Osfind

OSBPUT ROUTINE TO FILE

RTS
/ Return to language

(Basic)
.FILENAME

EOUSNFRED.+CHR$13

Geoff Cox, Gillingham, Kent.

WITH regard to the Beasty
Competition (Micro User. Feb-
ruary 1984) I have programmed

sympathy.
Not that  I  got much from Andrea.

Sympathy, I mean. She couldn't see what all
the fuss was about, but eventually, saying
she couldn't stand the screaming any longer,
she decided to help. And I  accepted -  my
morale and judgement were that low!

A. said that she'd read the listing out to
me while I  typed it in and it seemed like a
good idea at the time. I  wiped the tears and
sweat o f f  the keyboard (the blood nearly'
came later) and settled down for what would
be positively my last attempt.

And it seemed to work. She dictated and!
typed. Then came the moment of truth, I
entered RUN and pressed Return (as they
say in  the beginner's books). 1  was so
nervous that I closed my eyes as the opening
tune, "Colonel Bogey", played. I  knew
disaster had struck when I  heard A. ask:

"Should Lancelot be doing that with his
lance?"

No he shouldn't. And! had grave doubts
that Mark Smirky, the guy who wrote the
program, really meant the score table to be
round. Against my better judgement I listed
the program. I t  was rubbish.

"What have you done?"! screamed at A.,
my fingers curling menacingly around the
User Guide. "You were supposed to be
reading it all our.

line 30 according to the book,
that is 30 PROCpic(0,0,I) but
when I  attempt to RUN the
program the machine indicates
Arguments at line 30.

As I  only had the system at
Christmas I  am afraid I do not
understand where I  am going
wrong. -  Rodger Gregory,
Nottingham.
•  Thanks f o r  your  let ter,
especially for giving us the page
number and issue. I f  only
everyone were so kind.

Line 30 CALLs a procedure,
which is  another part o f  the
program. You tell the computer
what this part o f  the program
does by defining it -  look at line
50.

Now w h e n  y o u  c a l l  a
procedure, you have to hand on
values t o  i t  -  passing par-
ameters. What you're handling
on is in the brackets of line 30,
separated by commas. These are
called arguments.

TILTING AT WINDMILLS . . .

The computer needs some- h.
thing to receive what has been IF
passed to it. I f  you look at line
50, you can see three variables,
X%, Y%, S. ready to catch what 111
line 30's procedure has passed to
it.

The X% receives 0, the Y%
gets 0 and S gets

If the number of things your
passing doesn't match up, or you
try to pass a string to a numeric
variable, you get the arguments
message for the line you called
the procedure from.

The point is, if you've made a
mistake on line 50. perhaps
missing out a comma, the micro
believes this line be the true
definition o f  procedure, so i t
decides that the line you call it
from is at fault.

In this case it says line 30.
However, the version you've got
in your letter looks correct.
Therefore, we think you'll find
the fault is at line 50.

"Well, I  only corrected the punctuation",
she screamed as she beat a hasty retreat,
leaving me with my loathsome listing and a
near coronary.

Still that wasn't the worst. The worst was
my nas ty  nephew N i g e l  who  j u s t
"happened" to call round. I  suspect A., but
can't prove it. The little horror has an
Electron (which explains the " I f  it doesn't
use Mode 7, it isn't worth doing" sticker on
my, Beeb).

Of course A. told him of my predicament
and he offered to help. In my less paranoid
moments I've little doubt that it was all done
in a spirit of charity, but I  did object to his
groaning and laughing as he sorted it out. I
particular& objected to the way he kept
muttering "Dim, dim" under his breath.

Eventually the little horror had it working
and he left, but not before he'd had a word
with A. I  was listening from the top of the
stairs and distinctly heard the phrases "at
his age" and "Z1C81".

And now I  have a working version o f
Lancelot and Guinevere and the challenge
seems to have gone out of life. I haven't even
bothered to play the game.

Who was it said "it is better to travel than
to arrive"? He'd obviously typed in a few
listings in his time.

Yours in adversity. B o b



NEW
NEW NEW

SLIDER
TELEWRITER Synchronises a

Mode 7 film slide
Text/Graphics Projector with
Manipulator a taped

commentary

UTILITY UTILITY
DELIVERY f  7.50
Drive yourself mad around this maze
adventure. You will have to stay
pretty cool to &void trouble. cope
with a myriad of hazards not to
mention a tiolshy mate and gel your
deliveries tight. all at the urns time.
The Law is never far behind s o
watch out!
Full scoreboard. Optional sound
Keyboard.

PAEAN systems
PROGRAMS FOR BBC MODEL B

SCAN E 7 . 5 0
An original card based game of great
subtlety. The idea is to place 25 of
petit 28 curls in positions which
equal or are greater than the value of
the computers cards. Excellent
graphics include clues about the
suits and values of the computers
hidden hand y o u  must be very
shrewd to win the maximum 40
tricks Keyboard

LIGHT CYCLES E 7  50
A fast reaction game for the fleet of
hand and mind. Can you surround the
enemy with your light trace and
mike them crash? The better you
Cr,, the more cunning and numerous
the enemy become. Simple and
infuriatieg. full scoreboard and
sound. Keyboard.

Doebec Marketing MU, Little Bealings,
WOodbridge, Suffolk 11113 SIT.
Tel: Ipswich (0473) 623757

TELEWRITER £ 9 . 5 0
A suite of progiams comprising
Telawriter • M a i n  editor
Telellip - D i s p l a y s  up to 20

pages of data
Teleload - A l l o w s  inserts t o

other programs
Demo_Ten -Demonstrates 1 0

pages of data to play
with

This is a powerful utility which gives
the serious user easy domination
NV' the BBC's extensive Mode 7
capabilities Comprehensive manual.

SLIDER a5

This utility rtmeltronises a Esingple
slide f i lm projector with a
pre-recorded tape commentary or
music background, A slide elafaclor
with remote control is required.
Programs elbows up to 999 slides to
be controlled for variable display
times Applications for lecturers,
photographers, architects tic, and
micro film users. Instruction manual

All prices are full inclusive
AVAILABLE AT GOOD COMPUTER STORES OR DIRECT FROM PEAN SYSTEMS

PAEAN are hunting for high quality, imaginative and exciting programs for the BBC or ELECTRON micro's to market
in the UK and overseas, If you have written an original game, educational or beginners program which you believe
has commercial potential send a cassette to PAEAN systems and if we agree with you we will offer you a contract.
Dont forget to include your name, addres and telephone number.

Still to be won: a f  50 note for the first response which correctly interprets the written significance of the PAEAN logo.

BBC Model B
(any OS, Basic I/11)

QUAL-SOFT
Dept. CES
18, Hazeimere Rd.,
Stevenage,
Herts.
Tel: (0438)  721936

QUAL-SOFT
"LEAGUE DIVISION ONE"

E9.95
(inc. VAT and p.p.)

THE T H I N K I N G  FAN'S SOCCER GAME
Are you a soccer supporter? How much do you REALLY know about the game? Can you take a side, newly
promoted to Division 1, and build it into a genuine contender for the 1st Division Championship? Can you select the
right tactics and team to hold Liverpool at Anfield, and the right ones to improve your goal difference at home to
Wolves? Can you "read" a match well enough to see your own team's weaknesses, and then have you the skill to
exploit the transfer market to cure them? In short: Would you make a successful 1st Division team manager?

WELL HERE'S YOUR CHANCE TO PROVE IT!
• Realistic scoring, injuries, red and yellow cards.
• Substitution and team adjustments for injuries_
• Tactical substitution with repositioning of players.
• Transfer market, real (devious) price bargaining.
• League position, playing record updated after each match.
• 25 to 30 hours for a game unless relegated,
• Simple, quick SAVE/LOAD game facility.

• You have 5 seasons, 42 League matches/season.
• Opposition: 21 o f  the 22 current 1st Division sides.
• Each team has its own playing style and strengths.
• Each team has home and away match tactics.
• Define your own tactics. Tactics really work because:-
• A  true 90 min, match simulation,(31 min. on your Beeb).
• Graphics representation: How the match goes.

CAN Y O U  GET YOUR T E A M S  N A M E  O N  T H E  S I LV E RWA R E ?
i • l • m  m a  am S t o  NM a r  E m  ma a m  ma ma a m  ma am am inMil a m  i m  En no im En no um in on 1•1 im

m
Please send me   c o p l e ( s )  of N A M E :
LEAGUE DIVISION ONE.
I enclose cheque/postal order to the
value of E  o r  debit
my Access/American Express

Card No.   S I G N A T U R E

ADDRESS:

m6
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E L e i g h  Computer Systems
COMPUTERS
Sinclair 16K
Sinclair 48K
Dragon 32K
Oric 48K
Electron
BBC 'B'

E86.90
E113.00
E145,00
E113.00
El 73.80
E346.95

PRINTERS
Alphacom 30 E 5 1 . 0 0
Epsom RX80 £ 2 2 5 . 0 0
Epson RX8OFT £ 2 6 0 . 0 0
Epson FX80 E 3 3 5 . 0 0
Shinwa CP80 E 2 2 5 . 0 0
Star Gemini 10 E219
Star Delta 10 E 3 2 5
Printer Cable E 1 1 5 0

C U M A N A D I S C  DRIVES
Single 100K E 1 9 5 . 0 0
Twin 200K f  326.00

EPROMS
Sideways ROM

Board E 3 8 . 0 0
2764's ( e a c h )  ROA.
27128's ( e a c h )  E15.50
8271's R O A .

[discount on  vo lume)
MONITORS
(all complete wi th  lead)
Cabel 14" colour £190.00
Microvitec 14"

colour E 1 9 7 . 0 0
TV Monitor E 2 0 7
ACCESSORIES
Disc Interface E 7 8 . 5 0
Upgrade A —13 E 5 7 _ 0 0
Spectrum

16K — 48K C 1 9 _ 9 5
Joysticks

(analogue) [ 1 5 . 0 0
Joysticks

(self-centring) E 1 6 . 5 0
LARGE SELECTION O F  SOFTWARE

– TOO M A N Y  TO L IST
E1-25 of f  2  pro-rata for over 2

SAE for lists – state machine

ADD 80p carriage – small items
£7.00 carriage – large items.

ADD 15% VAT to total

36 Derby Road, Hinckley, Leicestershire LE10 10.F.
Telephone: 0455  612139

A QUALITY LIGHT PEN
for the BBC Micro

*  Absolutely insensitive to ambient lighting
*  Responds to different colours and screen intensities without

any adjustment of TV or monitor.
*  R e d  LED readout showing that data is available.

*  S w i t c h  for program control (allows pen to  approach
the screen without erroneous data captimel

*  A l l  features are
program accessible

Free Software
includes
*  Handbook
*  Good  Documentation
*  Ta p e  storage of your work
*  U s e r  routines provided on tape

and printout
*  'Freehand' drawing program
*  'Library menu' drawing program (define your own library of

shapes
*  Example programs illustrating uses of the pen and its features

E25
inclusive
Also available for VIC-20 and DRAGON microcomputers please
state your computer type when ordering.
Send cheque or P.O. for £25 to:
Dept. PAUL Datapen Microtechnology Ltd., Kingsclere Road.
Overton, Hants.
Please enclose SAE i f  requesting literature
Now also available from good dealers.

Datapen Microtechnology Limited
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ilvErrhal
S I LV E R  L IND LT D .  156  Newton  Road,  Bu t t on  on-TrentStaffs. DE15 OTR. Tel f02831 63987

TOWNTEST B B C / 8  E 6 . 5 0
A v e l y  useful  a id  fo r  teaching Geography in  p r imary  schools,
this p r o g r a m  t e s t s  p u p i l s  k n o w l e d g e  o f  t h e  loca t ions  o f
maior t o w n s  and c i t ies in  England,  Scot land and Wales. Well
presented, w i t h  a high-resolut ion map

BIOLOGY B B C / B  0 2 . 5 0
A su i te  o f  programs using text ,  animated diagrams, examples,
and ques t ions  t o  assist i n  t h e  unders tand ing  o f  B i o l o g y  t o
CSE. ' 0 '  a n d  ' A '  Leve l  standards.  Mos t  su i ted t o  ind iv idual
use b y  students, these programs also con ta in  mater ia l  teach•
ers can ex t rac t  f o r  c lassroom demonst ra t ion .  To p i c s  covered
include the  Eye,  Ear,  Heart ,  B lood  and Ci rcu lat ion,  Skeleton,
Female Fetal oduct ion,  Genetics. B iochemis t ry  and the  Central
Nervous System

ENJOY MATHS 4 8 K  Spectrum M O O
A su i t e  o f  4  h i g h l y  m o t i v a t i n g  programs t o r  t h e  8  1 4  agerange: tables, simple equations, polygons and  areas T h e
programs c o m b i n e  exp lana t i on  w i t h  tes ts  a n d  m a k e  g o o d
use of  co lour  and sound.

MASTER DIET PLANNER 4 8 K  Spectrum E 1 1 , 9 5
The u l t i m a t e  i n  d i e t  programs,  t h e  M A S T E R  D I E T  P L A N .
NER conta ins  detai ls o f  calories, p ro te in ,  v i tamins  and other
nut/ ients fo r  LB.:1 f oods ,  The M A S T E R  D I E T  P L A N N E R  wi l l
help y o u  p l a n  a  we l l -ba lanced  d i e t ,  i n c l u d i n g  o p t i o n s  t o
restrict fats,  cholesterol  a n d  salt, o r  t o  increase f ibre in take  -
at t h e  same t i m e  o f fe r ing  m a x i m u m  choice of  foods.  Instruc-
1,-ms and Recipe Book included.

ALL PRICES INCLUDE POST & PACKING & VAT

We require good programs to  increase ou r  catalogue
and pay high r o y a l t y  rates f o r  publ ished material.

CompuSoft
CST .TOCCATA M u s i c  with a differencel Almost 9 minutes worth of BACH complete
with a stunning visual display showing the 'shape' of the music for only 12 99 Cassette

CS2 BANDIT A  one-arm bandit program for only £2 99 Why  pay 2 or 3 times as much
for a program that offers no more than this full feature version Cassette 12 99

CS3-NURSERY RHYMES O n e  of our best sellers. Just for the young Words. pictures
and music of the old favourites Hickory Dickory Dock, Polly put the kettle on, See-Saw
Margery Dew and Bea Bea Black Sheep Cassette E2 99.

CS4 SPACE MISSION SIMULATOR A  new concept in space games. This is not the
usual blast-em out of the sky type of game with endless successions of mindless aliens. In
SPACE MISSION SIMULATOR you have to first answer the call to scramble and then fuel.
arm and take off  your space fighter O n l y  then can you deal w i th  the aliens A f t e r
destroying the alien attack wave your performance is assessed and marked. Cassette
1399.

CS5 -OPTICS A  fu l l  ' 0  leve l  revision course. This suite of  programs comprises 16
sections 1139K of codel that take you through the '13' level syllabus These programs are
copiously illustrated with Ray diagrams that show and demonstrate the rules and laws
that need to be learnt. Cassette t 9  99. 40 track disc 112.99

CS6 -KEYS A  powerful programming aid KEYS reserves the bottom two lines of the
screen to provide a visual reminder of the function of the 6 sets of the 10 programmed
function keys iha t  th is  program provides Each bank of  function keys is  very rapidly
selectable arid is grouped with similar functions kept together Thus. for example. you will
find MOVE. PLOT. VDU. GCOL. CLS. CLG and COLOUR al l  available together. This
program BS supplied on cassette and is programmed for use on both Tape and Disk based
systems. 12 .99 cassette.

C V- S C R E E N P L AY N o w  you can control the shape of the music SCREENPLAY allows
you to preset the tempo. volume and vlbfatO of the music with the display colours, width.
height and spacing set for any of the four selectable basic patterns. Alternatively if you
wish you can let the computer choose a display pattern for you. Four Scott Joplin music
tiles are provided:- The Entertainer, Pine Apple Rag, Maple Leaf Rag and Solace Cassette
Ert 99. 40  track disk f 7  99.

All the above prices are inclusive of post and packing.

We pay much higher commission ratesthan the big companies. Why not let us review your
latest program

CompuSoft Ltd
32 Watchyard Lane Formby

Liverpool L37 3JU
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CENTRAL NOTTINGHAM
MICRONET 800 MODEMS

MODEM 1 0 0 0
E69•95MODEM 2 0 0 0
C84.95eFICROM COMMUNICATIONS PACK C19 95

MICRONET BOO AND PRESTEL NOW ON DEMONSTRATION
JOIN MICRONET BOO AT COMPUTER MARKET

PRINTERS I t 7  carriagel
SEIKOSHA GP100A

[ 2 0 5 0 0EPSON R X 8 O F T
£329.00

SEIKOSHA GP700A COLOUR PRINTER 17 colour test end hi-tes graphic printer)
£430.00SCREEN DUMPTO GP700A C9 95JUKI DAISYWHEEL
£ 4 2 9 0 0

PACE DISC DRIVES £ 7  carriagel
Compatible with all single and double density interfaces
Prices include cables and mannual
100 K
200 K
The real AMCOM disc interface

The NEW KENDA PROFESSIONAL doutie density interface I doubles theabove disc capacities).
Features include up to 379 filesidisc. Uses no
USER RAM. no hidden extras
(fitted free if drive &  interface bought together)

All prices include VAT.

£138.00

£212.75
£270.25

£99.00

JOYSTICKS 4E1,00 p&p)
Add* PROGRAMMABLE INTERFACE €9.95
tallow' even non joystick games to be played) with any of the following selfcentre ioysticks

QUICKSHOT I (moulded grip with fire buttons on lop and basil
0  UICK SHOT II (moulded grip with trigger end top mounted lire button)
SUPERCHAMP (Top Trigger fire button & 10 feet retracteble cable)
TAC-2 ithe ultimate in smooth control)

ROMS
WORDW1SE E 4 6 • 0 0
VIEW ( 5 9 • 0 0
DISC DOCTOR E 3 3  25
GRAPHICS ROM 0 2 . 2 5

MONITORS
CABEL COLOUR MONITOR
FIDELITY TVWONITOR SUPERB QUALITY

PHILIPS GREEN
SANYO GREEN Iwith anti glare screenl

AIDS PROGRAMMERS UTILITY
TOOLsTAR IPACEI
CONIMSTAR (PACE)

[229  00
E249.00

MEAD E5.00 EXTRAI
t99•00

E12900

BOOKS

The widest choice in the area Over 30  BBC MIMI in stock.
SOFTWARE by ACORNSOFT, BUG BYTE PROGRAM POWER, SUPERIOR,ALLIGATA PLUS OTHERS

Over 100 different titles

C91.95
£11.95
£14.95
C18,95

E16.50
E34.00
134_00

27 GOOSE GATE. TEL: 0602 586454

COMMANDS FOR:
LINES
CIRCLES
RECTANGLES
!WILLING
COPY AND MOVE
PRINT AT
AS WELL AS TRACE MODE

COMPUTER
DEVELOPMENTS LIMITED

* FOR BBC MICRO MODEL B CASSETTE OR DISC
*  ENABLES PICTURES TO BE DRAWN OR TRACED
*  WORKS IN ANY GRAPHICS MODE -  COLOUR SELECTABLE
* DESIGNED BY A TEACHER FOR EDUCATIONAL USES BY

STAFF AND PUPILS

*  TRANSPARENT TABLET ALLOWS DIAGRAMS AND MAPS,ETC. TO BE COPIED
*  ROUTINE INCLUDED TO SAVE QUICKLY TO DISC ORCASSETTE

*  SCREEN DUMPS FOR EPSON AND SEIKOSHA PRINTERS
* TRIED AND TESTED -  DIRECT FROM THE MANUFACTURER

Please send me
I enclose Cheque/P.O. for
or please debit my Access/Barclaycard
Name
Address  C o d e

GOVERNMENT AND EDUCATIONAL ESTABLISHMENT
OFFICIAL ORDERS WELCOME

NATIONAL INDUSTRIAL ESTATE
RONTOFT AVENUE, HULL HU5 4F1F

TEL: (0482) 448562.

March 1 9 8 4  M I C R O  USER 1 8 1
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Advanced
User Guide
The essential companion
for the BBC Micro.

Featured in its 512
information packed pages
are
*  the BASIC Assembler
*  6502 machine code
reference section
*  complete descriptions of
all FX calls
* BBC memory usage and
vectors explained
*  full interfacing details for
the user port, tube,
analogue port, 1 MHz bus
*  paged ROMs explained
*  and lots, lots more

With many examples to
illustrate the text, this guide
is the indispensable
reference work for the
serious BBC micro
programmer.

Name

Please send me c o p i e s  of The Advanced User Guide
at E13.95 (inc. p&p ) TOTAL E

Address

Sped

Send to: Micro User, FREEPOST.
Europa House, 68 Chester Road.
Hazel Grove, Stockport S k i  5NY.
(No stomp needed If posted in UK).

Please indicate method of payment (• / )
O Cheque/PO made payable to

Database Publications Ltd.
O Access/Mastercharge/Eurocard
n Barclaycard/Visa
O American Express
Card No.

Expiry date

Or you can order by phone quoting
credit card number and expiry date.

0614800171



BBC Micro

POOLS
PREDICTOR

An easy to use, but very powerful Football Pools Prediction program
for the BBC Micro. It combines six different techniques of forecasting
based on a comprehensive analysis of current form. The program can
easily be 'tuned', without any reprogramming. to Improve forecasts as

the season progresses. Also available for the 48K Spectrum.

MAYDAY
SOFTWARE

£4.99
181PORTLAND CRESCENT

STANMORE, MIDDX HA? 1LR

SOFTWARE SERVICES
RONIGAMES
PLUG 'ENI I N  -  CALL ' E M  U P -,

SPIDERS -  fast action arcade game -  kill the giant spiders
before they trap you -  full sound and hi-score ladder.

CAT & MOUSE -  simply the best maze game ever (not like
pacman) beat time, the cat and the machine -  machinecode action.

OTHELLO -  full feature graphics strategy game against thecomputer.
Available on ROM e9-95
Available on DISC e5.95

Available on CASSETTE e3.95
" S E C U R I T Y "  still available at £15  from!

Dept. 1 Software Services, 65 South Mossley
Hill Road, Allerton, Liverpool L19 98G.

Trade enquiries welcome

HARD COPY FOR LESS E's!
Looking for a printer for listings, program development, etc. Look no
further. Now you can use the ZX Printer with your BBC Micro bymeans of this new interface.

*  Built-in mains derived powersupply.
Sr Simply connects to the 1MHz
Bus of the BBC Miero and the ZX
Printer connector.
*  Ful l  upper and lower ASCIICharacters.
*  Supplied complete with
relocatable M X  software and fullinstructions.
*  Guaranteed 6  months.

Dealer enquiries welcome.
Ideal fo r  schools-
ZX Printers no t  suppl ied

W.D. INTERFACES
12 Leabonh Ave, Ger:forth, Leeds_ LS25 2BI.  Tel: Leeds 864328

Send cheque or P.O. for C29.95 or
sae. for  further details.

E29.95
inc VAT,  p&

DRIVE THE FLYING SCOTSMAN!
In Our driver simulation game you can try to do just that.

Your task is to drive the Flying Scotsman from London. You
must attempt to keep time despite some adverse conditions

Lineside Engineering works, signal checks and speed
lestrictions. If you fail to do so you may be relieved of  the

controls, or lose valuable points for the end of game
performance rating.

You have a choice of three types of motive power, these
being Deltic, Brush 47, and the H. S. T. varying from

Ex-works condition to those due for attention,
Flying Scotsman for the B.B.C. 'El i s  available from:-

D E E - K A Y  S Y S T E M S

18, Salford Close, Woodrow South,
REDDITCH, Worcs, B98 7UN

Price E7.50 inc. p&p.
•

****************
i r - B B C  R I C K S O F T

i S O F T W A  R  E r (
*  A r c a d e  Games * Adventures *
*  *Educational * Utilities * ROMS *

1* *Languages* andmore

WITH
a  r e

OPTION T O

Most from fl
per fortnight
With up to
25% discount

•  Membershp E10

*  For catalogue and membership form send name
*  and address to

Ricksott, Dept. L, 78, Warren Drive, Hornchurch
71! Essex RM12 40X.

Tel: (04024) 47722

* *  *  * * * * *

WE CAN IMPROVE YOUR
LANGUAGE

French, German, Russian, Spanish
by

CARSONDALE

Educational Programs of the Highest
Quality for the BBC Micro (32K)

supplied on cassette
(Electron users: write for details)

•  IRREGULAR/ESSENTIAL VERO SERIES
Thousands of verb forms at your finger tips for all abilities.

*  Choose your level *  Fu l l  documentation
*  Attract ive colour formats *  Engl ish meanings
*  Fu l l  foreign characters *  Reference and browse
*  Mul t ip le  ways of use *  Te s t  with t ime l imit

A t ru ly remarkable achievement which allows you to study all those
verb forms — an essential parr o f  grammar.

IRREGULAR FRENCH VERBS:150, verbs. all non compound tenses C 1 5  99
ESSENTIAL FRENCH VERBS: BO. verbs. 5 tenses. retest. save test £ 9 . 9 5IRREGULAR GERMAN VERBS:200, verbs!5  tenses! E11.96
RUSSIAN IRREGULAR VERBS: 150-i- verbs. optional stress. aspects £ 1 7 . 4 9•  TEXT-FILL

In cooperation with O. Adshead, Birmingham University. Based on a
most effective teaching method, these superb programs are ideallysuited to  the micro-

*  H igh ly  addictive and effective A l l  p r i c e s
*  Upper  and tower case foreign characters i n c l u d e  V A T*  2 0  texts supplied
*  Enter  your own texts, store them on tape or disc. A d d  5 0 p

P&P
Choose one o f  the supplied texts, I t  turns into hyphens and

punctuation marks/ Choose how much you wish to see, and  fill inthe blanks,
FRENCH TEXT-FILL Also allows German and English wits
RUSSIAN TEXT-FILL: Includes 10 advanced tevs C 9 _ 9 5
SPANISH TEXT-FILL; SAE fo; details, C 1 1 . 9 6

N E W /

CARSONDALE ENTERPRISES LIMITED
44 Kingsway, Stoke-on-Trent, Staffs ST4 1.1H.

March 19f14 MICOM



Are you learning a foreign language?

POLYGLOT
This is one of the most sophisticated cassette tape based vocabulary learning
systems yet devisedforthe BBCmodel B, The system records yourtest results
with the vocabularies on tape, and keeps testing you on the words whichyou
don't know, until you get them right. You may set up your own vocabularies.
alter, delete or sort them.
Handles a l l  accented letters and  special characters needed f o r  most
West-Europeanlanguages,includinerench.German,Italian.Spanish.Danish.
Dutch. Finnish, Norwegian, Portuguese and Swedish.
Suitable for beginners and advanced students. Needs OS 1.2 &  32K.
€9.95 f o r  programs, sample  vocabularies i n  English-French, a n d  a
comprehensive ten page instruction booklet.

LEIGHTON EDUCATIONAL SOFTWARE
Woodlands, Heath Park Road, Leighton Buzzard,

Bedfordshire, LU7 BBB.

RUNESMITH for BBC (32K) Micro
An adventure with a difference. Alter the story. Or guess

what the gaps are made of. Achieve a Runesmith grade.
Be a magus wi th  words. Load in the text provided,

which is  science fiction, erotic, metaphysical, wri t ten by
Alan Marshfield: WYCH HAZEL ON THE PLANET

TERROR. Or  feed in your own text.
RUNESMITH is  as flexible as your imagination. An

adventure of  the mind full o f  spice and invention. A tool
for creative copy. An  education.

The program RUNESMITH comes complete wi th WYCH
HAZEL text files and 1 4  pages of  documentation. Send
E9.50 cheque or PO for complete RUNESMITH package.

ABRAXAS SOFTWARE,  13 Copthall Gardens,
London N W 7  2 N G .

,•••••

T O W

P L I N T H S
Safely support your TV/Monitor or
Printer above your micro wi th this
sturdy mild steel plinth, your micro
slides easily underneath when not in
use, Disc Drives/Cassettes or general
storage at the sides, a very useful
addition to any micro user. Attractive
texture finish in black or BBC colour
match

ONLY E 2 8 . 7 5  Inc. VAT + E3.75 p&p

Trade Enquiries welcome -A/low 28 days delivery

& B U N C E
Unit 3, Crabtree Road, Thorpe Industrial Estate

Egham, Surrey TVV20 BAN
Tel; (0784) 33556

EtAlt•
THE UPGRADE

by S . D .  Ellington F r o m :  B IT  TNA/IDDLERS
If you already o w n  the popular game of Killer Gorilla for the
BBC Micro then w i l l  provide:

1. 1 5  levels o f  play.
2. Variable extended jump.
3. Climb and jump with hammer.
4. 'Extra lives after 25,50 & 75 metres.
5. Practice mode.
6. Pause facility.

Start practice session a t  'any height', 'any level', Exercise your
new powers and discover new routes. Have a go at the higher
levels with a  fighting chance.

Written by a professional programmer.
E 2 . 7 5  +  SOP P&P B I T  T W I D D L E  AS Dept M U / 3 ,

158 Church End,For disc compatible cassette Harlow, Essex,
by 1st class return post. C M 1 9  512F.

Now available on Micronet and from discerning shops
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J.P. MAGNETICS LIMITED
HAVING TROUBLE OBTAINING QUALITY

COMPUTER LENGTH CASSETTES?
WE CAN SOLVE YOUR PROBLEM
10 x C15 for £4 .50  +  50p  P & P

(CASH WITH ORDER)
We are specialists in the supply o f  bulk custom

wound audio/computer cassettes_
Trade and Educational Enquiries Welcome.

Competitive Rates — Price List Available,
Contact us now: (0274)  731651

Unit 4, -  7 Mary  Street,  Bradford, B D 4  8 S W.

DISC DRIVE OWNERS!
Now is the time to use your expensive disc drives as something other
than a very fast program loader.
DISC-DATABASE is a disc based fil ing system suitable for everyone.
By using true RANDOM ACCESS FILING you are no longer confined to
programs/data being a mere 32K.
Facilities include:-
• The creation of your own tailor made database. •  Define your own
screen layout. •  Search by any field. •  Search by full or  part field
references. •  Find. Display, Amend or Delete any record. •  Define your
own print out summary.
The detailed manual supplied also shows how you can write and build
into the main program your own additional routines which wi l l  not  only
enhance DISC-DATABASE but also help you learn how to get more
from your disc drives.
Supplied on 40  track disc, complete with a comprehensive manual.
Suitable for BBC Model B  (Basic 2) with single or double disc drive.

E11.50 including VAT. Cheque or P.O. to:-
5 & B SOFTWARE

54 Wychwood Road, Wolda View,  Bingham, Nott ingham. N G 1 3
8513.

TOP QUALITY PRINTERS!
ROCK BOTTOM PRICES!

EPSON RX80 £ 2 1 9  + VAT
EPSON R.X80F/T £248 + VAT
EPSON FX80 £ 3 2 8  + VAT
EPSON MX100 £ 3 7 8  + VAT
EPSON FX100 £ 4 3 8  •  VAT

SH1NWA CP80
JUR! 6100 Daisy-

wheel
STAR DP5I5
GEMINI l o x

CUMANA D ISK DRIVES
from E198 4- VAT

We also have large stocks of sundries, etc.
For FREE BROCHURE and DISCOUNT ORDER

FORM write now to:
Datateeh Ltd (TAU)

8 Bellingham Close, Bury, Lanes. BL8 2TU.
Tel: 061-764 5579

S.P. ELECTRONICS
Acorn Electron (phone for availability)  f 1 9 9

BBC Model B  1.2 0 , S     C 3 9 9
CP80 Printer +DELTA (inc. cable)  £ 2 4 9
Disc Operating System  £ 8 5
Disc Drives   f r o m
Disc Operating System D/Density  f  :111)099
G3 WHO ATV PROGRAM (TAPE)   C 7 _ 5 0
G3 WHO RTTY PROGRAM (EPROM VERSION)  ( 2 0 . 0 0

Circuit board for A M  decoder (inc. instructions))   E 6 _ 3 0
Star Delta lox  Printer (Inc. cable)   E 2 9 9 _ 0 0
Joysticks (paint self centering + analogue  f r o m  £16.00
Printer Cable ICentronics)   1 1 2 . 9 0
Speech Synthesis  £ 5 5 0 0
Disc Doctor  £ 3 3 . 0 0

AE for  ful l  list A l l  available Mai l  Order w i  i3toe9rtslcWieoscaso last.t.

WORDWISE Word Processor
Wide selection o f  software, books, leads, plugs, etc.

48 Lathy Road, Hocknall,
Notts. NG15 ?TS.
Tel: 0602 040377 ( a l l  prices include VAT)

iecte35."1„,

£189 + VAT

1328 + VAT
L i 98 + VAT
£198 + VAT

Carriage
extra

1

•

•



MUSIC S OFT
MUSIC SPECIALISTS FOR THE 3 2 K  BBC M I C R O

* T H E  SYNTH *  (0.S. 1.0+)
.A very flexible and in venttve program that's highly recommendable ( D r  David
Ellis, E  O c t  83)
This *synthesizer' program has f•etutes which to our knowledge are unique.
• ALTER RHYTHM. The rhythm of  a recorded melody may be altered by tapping
on a single key.
• REPEAT. No need to play a phrase twice, great saving in space.
• REAL TIME PLAYING. Wi th alteration of  volume, envelope and octave pitch as
you play a note.
• EDITING. Back and forwards whilst hearing the tune.
• INPUT. May be hesitant or  in correct time.
• TIDY. 'Cleans up' inaccuracies of input on demand!
• NUMBER OF NOTES. From 3000  for 1 channel to 1000  for 3, etc. Plus all
Plat the other synthesizer programs do PLUS. IE sophisticated envelope editing
ivery easyl. larger keyboard used ITAB to J i  cursor). No  secrete, user
transparent
•  This is the program for the experimenter who wants to make HUMAN music
rather than perform mathematical finger dexterity exercises.

THE SYNTH. Cassette &  instructions only E9.75 inc, P&P
•INE

*  KEYBOARDS *  CO.S. 1.0+)
5 programs to turn your BBC into 5 real- time keyboards. 1.3 simultaneous voices in
Basic for easy understanding) 2. Single voice M/C with Pitch Bend. 3.3 simultaneous
•circe M X  with Envelope control built in 4  Single finger Chord organ ranging over
the whole keyboard, 2 variations for each chord. 5. Chord organ 2 wi th  different
chord configuration. These are all separate programs designed for you to use as they
vs or in your own programs.
KEYBOARDS cassette &  instructions E5.75 inc P&P

*MUSICTOOLS *  (all 0.S.)
"Mosicsoft also produce an excellent •bausectools I cassette.,  a l l  in all, rather
.vood ( E  8MM, Oct 83)
Five music util ity programs on one tape.
Tune Generator with dynamic graphic Keyboard & Stave display, Envelope
Command Explorer 'Ve ry  easy to usei, Musical Symbols Graphic routine, Simple
single line organ with sophisticated controls. Over 60 procaturee for you to use ir
ou r  programs already in working programs
MUSICTOOLS 1 cassette &  instructions E5.75 ,nc. P&P.

PIEMAN *  (all 0.S,)
The best version of Si:moll-ye seen, it goes so much further than most'• (Quote

by a rival software f i rml)  Recommended for Primary & Middle Schools.
Not as simple as Simon! I t  develops into a fun set of  ear cleaning and musical
concentration games -  from easy at infant level to impossible at graduation!
Auto s c o r i n g
PIEMAN cassette &  instructions E15,75 inc  P & P.

ALL P R O G R A M S  TRANSFER EASILY TO DISC.
Cheques and  official orders to,

MUSICSOFT,  12  FoNowfield, Ampthill ,  Beds.
Telephone; 0 5 2 5  402701

I f  you require further information. Wease send S . E

Write your own compositions forthe
BBC microcomputer.
•  full GRAPHIC display showing treble and bass staves
•  VERSATILE SCREEN EDITOR with single key input
•  up to 1200 note compositions on tape (600 on disc)
•  SAVE your music/sound effects on disc or tape
•  write in ANY KEY; sharps and flats are put in

automatically
•  up to 3 VOICES
•  redefine up to 16 ENVELOPES
•  HEAR the notes as you enter them
•  completely compatible with the ENVELOPE

GENERATOR program
•  FULL DOCUMENTATION in USERS GUIDE
•  PLAYBACK any tune/sound effect IN YOUR OWN

PROGRAMS

32K required disc or tape O S  1.0 and above
£9.00 incl. vat

G A R L A N D  C O M P U T I N G
35 DEAN H i t t  •  P LY M O u n t  P L 9  9AF T E L E P H O N E ,  0752 41237

NEW BBC RELEASES

LEARNING M AT H S  A series of programs for ages 9-12.
Each package conta ins 3  t o  4  programs, m a n y  w i t h
animations a n d  entertaining g a m e s  t o  h e l p  learn  t h e
principles o f  maths in  school o r  a t  home. (Each Package

7.00)
Angles D i r e c t e d  Numbers F rac t i ons  Co-ord inates and
Lines S y m m e t r y  M o t i o n  Geometry S e t s  E lemen ta ry

Statistics R a t i o s
MUSIC  TUTOR A  unique and absorbing program which
helps you to  learn or create music. Notes can be entered in
various ways, and the pitch and duration displayed on the
screen on a treble clef. Other options allow you to play back,
alter, make permanent copy and more_ Full documentation
I f  10.95)

E D U C AT I O N A L G A M E S  Three programs w h i c h  w i l l
provide fun for all the family and help to improve children's
spelling, concentration o r  abi l i ty t o  est imate angles and
distances. (Each E5•95)

Words quare P i c k - A - P a i r .  Sea-Battle
Prices include VAT and P&P_ Available by mail order, or from
selected computer stores and educational suppliers. Send
for f u l l  de ta i l s  o f  o u r  extensive range  o f  educational
software.

THE EDUCATIONAL SPECIALISTS
35 DEAN HILL • PLYMOUTH P L 9  9AF

TELEPHONE 0752  4 1 2 8 7

SYSTEM
SOFTWARE

Create your own sound effects.
Envelope Generator guides you
through sound creation on the
BBC microcomputer.

•  interfaces directly with MUSIC EDITOR
•  16 special envelopes already defined
•  SAVE envelopes for use in ANY program
•  easy to use SCREEN EDITOR
•  ACCURATE and matched amplitude and frequency

graphs
•  PRINTS both ENVELOPE and SOUND statements
•  Hear the sound immediately
•  step-by-step instruction in full USERS GUIDE

32K required disc or tape O S  1.0 and above
C7_00 incl. vatL Cash with order

(Please specify disc or tape) S Y S T E M  Dept  P3 1 2  Collegiate Crescent, Sheffield S10 2BA

March 1984 M I C R O  USER 1 8 5



LANGUAGE LEARNING AIDS FOR FRENCH, GERMAN Et SPANISH
Already in use in numerous schools and colleges. these
programs provide an immensely powerful aid to foreign
language learning. The cassettes include extensive vocabulary
lists arranged as a series of lessons, each covering a different
subject. A tuition control program enables individual lessons to
be loaded and used as required.
Words, phrases etc are presented first in one language, then
the other complete with all necessary accents and special

tiosmos
I C O S I I " S51201.War12
Soit'AlarC

A French Lanill,Kto
uwarenti aid A °aims', LArtEMI96

LeallTlo9

characters. Masculine, feminine and neuter words appear in
different colours to encourage gender learning. All lessons can be
run in three different ways. i.e. learning only. self-test or speed and
accuracy test.
The programs are suitable for pupils of all ages as simple commands
enable new lessons in vocabulary or grammar to be entered by the
user These may then be edited as required and stored on cassette
for later use. Invaluable for homework and exam revision!
Level A Cassettes Contain the tuition control program and I 6

comprehensive lessons for general vocabulary learning
Level B Cassettes: Contain the tuition control program and 16

lessons including verb lists, adjectives, adverbs
and phrases.
Available from dealers, large stores or mail order.

Also Available "THE SPANISH TUTOR"
1171 41::•!tin. urr. i  F P : g hl-tru t t :  UtTL tit it: 4  4  :I;zn;;;; • : :  = I    S o f t w a r e

'I Pilgrims Close, Harlington. Dunstable, Beds. LU5 6LX Tel: 05255 3942
. 0 • • • • •  • • • •

Fosmos Software, 1 Pilgrims' Close. Harlington. Dunstable: Beds LU5 6LX,
Please supply the foNowing programs for the c o m p u t e r B2

I (BBC:SPECTRUM (Pnces ocktde aostake & PaCkirtE)The French M.stress Level A @ £9.96 L'; The  French Mistress level B @ 19.95 0

I T h e  German Master level  A @ (9 .95  I ]  The  Getman Master Lavel B @ [9 .95  0
The Spanish Tutor L e v e l  A @ 9 . 9 5 0  The  Spanish Tutor Leve lEt@ ( 9  95 D
Mr.Mrs•Miss

IAddress
P o s t code

I I enclose a cheque postal order value t p a y a b l e  to Kosinos Software

Regardez!

TWO WAY S  TO ENSURE
YOU GET

BOO
ZOO
0 0 0

EVERY M O N T H
1. Complete and mail subscription

form on Page 169
2. Hand this form to  your newsagent.

r 0 1 1 1  M U M  NB M E  MB NIP M M M M M M  E S =  OM
Please reserve me a copy of  The Micro User
magazine every month unti l  further notice.
O I  wi l l  collect
•  I  would l ike i t  delivered to  my  home.

Name
Address

Note to newsagent:  The Micro  User  should be
obtainable from your local wholesaler, o r  contact
the distributor -  Wells, Gardner, D a r t  on &  C o  L t d

Tel: Faygate 444

I .  M I N  MO ED MB M I  ME = O M  M M M M M M M  MB E N  a
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UROM
FOR THE BBC MICRO

UROM is a utilities chip containing a number of useful routines
in an 8K EPROM. I t  can be fitted to  your machine in minutes
and contains the following facilities:
"  M E M O R Y  D I S P L AY.  Display hex and ASCII equivalents
of any section of  memory. Page forward and back. Change
bytes. Dump to  printer.
"  D ISASSEMBLER.  6502  mnemonics, hex and ASCII
equivalents. Page forward. Dump to printer.
"  BLOCK MOVE.  Shift any section of  memory to a new
location in RAM.
"  F I N D  A N D  REPLACE.  Find all references to BASIC
variable or constant and give lines at which i t  occurs. Replace
it with another, larger or smaller.
"  D I S P L AY USER KEYS.  The contents of the 16
user-definable keys are displayed.
"  SET UP KEYS.  The keys are set up wi th commonly used
functions.
"  EDIT ENVELOPE.  Edit any of  the envelope parameters
quickly and easily. The new envelope is stored and may be
played by pressing one key. Edit the corresponding 'SOUND'
statement. A further utility displays the BASIC 'ENVELOPE'
statement,
• D E F I N E  CHARACTER.  Quickly edit a single character In
the ASCII range 224-255 The  BASIC 'VDU 23  statement is
given.
"  CURE ' B A D  P R O G R A M ' .  Restore a had or corrupted
program to the point where i t  can be listed and edited. Works
on 'unlistable' programs, too.
"  6502 M O N I TO R .  Display registers, stack, flags, current
instruction and up to 8 selected memory locations. Continue
execution to BR K, single step, skip instruction. set P-counter.
• S T R I N G  SEARCH.  Locate all references to a character or
hex string in RAM.
Available now. Price includes ful l  instructions, VAT and

postage.
PRICE £19.95

& H SOFTWARE, "The Elms", Sussex Road,
Southport. PR9  OSJ.



SPECliti OFFER!
FREE cassette of 26 programs
from the first four issues
of Electron User
— worth E3.75
— order NOW!

3942
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Why should readers
of The Micro User
also subscribe to

Electron User?

The answer's simple a

LISTINGS!
Pages and pages of them. Games, graphics,
utilities — plus regular features like Casting
Agency and Sounds Exciting — all clearly
defined to ensure you key in correctly first
time.

ALL Electron User listings have been written so
that they will also work without modification on a
BBC Micro with OS 1.2 and Basic IL

If you have OS 1.2 with Basic I you may have to
substitute certain semi-colons for commas. And if
you have OS 1.0 or 0,1, you will find nearly all the
programs will run without modification.

In the March issue you'll find action games, maze
games, word games — in fact, all sorts of games!
There's a character generator utility, graphics
demonstrations, fast circles, a decision taker and
lots more. And they all work on the BBC Micro!
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00#.iso e °so flocYou should be able to get • 1 1 0  • r91

Electron User through your s o  • c,Wso 0 °
newsagent. But to make sure s o  (0°csi
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northern•
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•  we supply, support,
•  and service:
•  LISA
•  IBM
•  Apple II ,
•  Torch
•  Acorn Electron
•  Acorn Econet
•  Fibre-Optic
•  Networks
•  Newbrain
•  Sinclair
•  B.B.C. Computers.•
•  TRAINING SOFTWARE
•  SUPPORT-CAL primary •
•  and middle school. •
•  graphics design, •
•  programming, accounts ADMIN ISTRATIVE  SOFTWARE •
•  training packages, S U P P O R T -  Timetabling and •
•  professional accounts, o p t i o n s ,  database records and •
•  e.g. - legal, f i l i n g  packages, word processing, •
•  estate agents etc. a c c o u n t s . •

Visitors are invited to evaluate and test LISA, and B. C .  econet.
•  p l e a s e  contact: GARETH LITTLER or MARK HOWARD
: EDUCATION &TRAINING DIVISION.:
•  Northern Computers, Churchfield Road, •
•  FRODSHAM, CHESHIRE WA6 6RD Tel: (0928) 35110 •
•  •

micro computer systems for all applications
location:

•
• FRODSHAm

tasnc,12
si.r.dem •  Slaka

Illoth W m .
wok:A lava  l a g

•

nee-
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BJSOFTWARE FOR THE BBC MICRO
Home Accounts & Mail Order Club Controller

line its 150 BankiCustorner Accounts & 25 Standing Orders to control your household
incomings & outgoings, or a Mail Order Catalogue Club's fleances

Turn to Page 1 for Receipts, 2 & 3 lot Paying oul & Standing Orders, 4 & 5 tor Transfers
Salting up accounts. Page 0 tiles your Data for next lime.

Page A turns the Computer onto a Calculator, and 6, 1,8 & 9 Display the BankiCustomer
Accounts. a lull List of Transactions sorted by date just like your bank Statement, the 15
Controlled Accounts (to keep a class eye on chosen items of expenditure like a Budget Account) &
a "Profit & Loss" statement for each month.

All pages show the data & amount of memory left, the Display Pages appropriately use
green or MMus red figures, & the Epson mutate provides Hard copy when P is pressed

Full error check arid well documemed, with a 300 Baud Back up copy to ensure easy
loading, a very user-Inend1y end useful program indeed

£6.00 to B.R.A.Joynes,
26 Fore Hill Ave, Bessacarr, Doncaster, 0N4 lEU

AMPEX 120 US FERRIC
BLANK CASSETTES

The ultimate ferric tape
C5 Quantity 1 - 9  3 5 p

10-24 3 3 p
25-49 2 5 p

C10 Quantity 1 - 9  3 9 p
10-24 3 7 p
25-49 2 8 p

C15 Quantity 1 - 9  4 6 p
10-24 4 4 p
24-49 3 3 p

Carriage 1-9  50p — 10-24 E l  — 24-49 f 1 • 5 0
FA I R M O R N  RECORDING

4 RECTORY LANE,  B I R M I N G H A M  B 3 6  9 D H
021-747 3837

ADVERTISERS INDEX
A 8 S o f t .  s 1 4 4
A.M.S. 1 1 1
Aardvark 8 0
Abraxas Software 1 8 4
Acornsoft 1 6 . 1 7 ,  143
Advanced Digital Systems
Advanced User Guide
Alligata Software
13,R.A.Joynes
BBC %Club
BBC Microcomputer System
Bit Twiddlers
Bridge Software
C-Tech
C.0 S.
C. WS.
Cambridge Computer Consultants
Cambridge Computer Store
Carson Developments
Carsonciale Enterprises
Chase Data
Clares Micro Supplies
Commotion
CompuSott
Computer City
Computer Concepts
Computerarna
Computermarket
Computert own
Contex
Cortex Computers
Cumana
D.A. Computers
D.R G
Data pen
Oat splus
Oat atech
Dataware
Dedicated Microprocessors
Dee-Kay Systems
Doctor Soft
Dynabyte Software
Ebley Micro Peripherals
Electronequip
Everyday Electronics
Fa irmorn Recording
&C.C. iCambridge)
G &L.
Garland Computing
Gemini
Golem
H & H Software
H.0 R. Electronics
Home & Business
Hamby Software
Imagine Software
Integres

182
130
188

84
119
184
190
38

156
140

37
190
92

183
91
28

171
1130
191

2.22. 165
3

181
128,129

148
173

103, 112
140

11
180
27

184
190
60

183
58

174
189

20, 21
156
168
139

30,90
185

12
'90
150
148

14
189
170
167

international Video Game Comp 1 9
& H Software
& B u n c o  1 8 4

J• P. Magnetics 1 8 4
John Wiley & Sons 1 4 9
Jonsoft 1 7 1
KN. Developments 9 2
Kansas City Systems 1 3 1 3
Kay-Ess Computer Products 1 3 9
Kosmos 1 8 6
Leigh Computers 1 1 3 0

Leighton Educational
Level 9 Computing
M.R.M.Software
M.W. Systems
Mail Order Micros
Mayday Software
Micro User Show
Microage Electronics
Microa id
Microbyte Software
Micronet 800

184
62
26
98
92

183
120,121

24,25
173
75
56

Micropower 1 5 . 2 3 ,  31.63.157,192
MicroPulse 1 6 1

32
49

126
148
39

172
165

136,137
140

161.188
75
71

74.162
54.61.94

7
95

179
155
156
171

6
179
146
67

148
183
181
1134184
172
180

72
147
158
174

50
135
18

183
88
13

150
185

8.9.10
60
29

Microtrattic Systems-
Microyitec
Microworld
MicrortV Adaptor
Midwich Computers
Multiplex Computers
Musicsoft
N MC.
Nikim Electronics
Northern Computers
0.I.C.
Oakteaf Computers
Optima
Opus Supplies
P & H Electronics
P 8 C e
Peen Systems
Park Software
Primasoft
Printerland
Psion Software
Qual-Soft
P.D. Laboratories
Redshitt
Rernedian
Ric ksott
Robot Computer Developments
S & B Software
S P.  Electronics
Silent Computers
Silverlind
Simon W Hessel
Simonsolt
Sir Computers
Softsmith
Softspot
Software for All
Software invasion
Software Services
Software Supermarket
Solidisk
Swift Machine
System
Technomatic
Tektorm
Twillster Computers
Universal
Communications Company 1 0 6
Viglen 8 7 . 1 0 0 ,  101
Voltmace 1 1 4
W.D. interlaces 1 8 3
Walrus 1 7 2
Wares Soft 1 5 5
Watford Electronics 4 2 ,  43,44.45,46
Wordsworth. Ian Copest eke 1 4 7

GAMES
WANTED
"Everyone has got at least one novel inside
him, and every BBC Micro owner has at least
one original game waiting to be
programmed.- — Zen in the Art  o f

Computer Programming.
So says our editor in his forthcoming book.

Is he correct though? Have you got a games
program locked away in your subconcious.
just- waiting to see the light of day?

If so, get in touch with us right away —
we're only too willing to hear from you. And
we've got our team of  experts ready to help
evaluate your work and add any necessary
finishing touches.

Of course, i f  i t s  good enough, we shall
want to include i t  in the pages of BBC Micro
User. So send a copy of your original games
program, on cassette or disc, to:

The Editor, Micro User, Europa House,
68 Chester Road, Hazel Grove, Stockport.
And please mark your envelope clearly "GAME-.
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HORN BY
SOFTWARE
Britain's top 4
Spectrum Pro-Golf Series now
available for the first time on
BBC Model  B 1.2 0.S.
The real thing, exact simulation of Britain's top
golf courses.
1. A l l  golf rules apply,
2. Designed for one or two players.
3. P layed off  any handicap.
4. O n  each hole, distance, par, green enlargement.
5. Contro l  shot — choice of all clubs, strength,

direction.
6. Graphics excellent.
7. Extremely realistic.

TROON E7.75  NEWBIRKDALE E7.75
W E N T W O R T H  EAST & WEST COURSE E l l  .00

All prices include VAT & P&P
Available from:

HOR N BY SOFTWARE
21 Pinfold Hill, Leeds LS15 OPW.

Telephone: 0937 65847

EBLEY MICRO PERIPHERALS
LOOK! Best yet sideways ROM Board

Produced 16 ROM Sockets—Can be mounted
inside or outside BEEB or available in own case.

Prices from E39.95 full details on request.
COMPUTERS
BBC Model '13 E 3 4 6 . 9 5
BBC Model 'El' with Disc Interface E 4 0 7 . 8 0
PRINTERS
4 Colour Printer Plotter E 1 0 8 . 5 0
CP 80 Type I E 1 9 4 _ 0 0
Star Gemini — 10X E 2 0 5 . 0 0
Star Gemini —15X E 3 3 5 . 0 0
Star Delta — 10 E 3 3 5 . 0 0
Riteman E 2 2 0 . 0 0
DAISYWHEEL PRINTERS
Daisystep 2000 E 2 7 0 . 0 0
Juki— 6100 E 3 9 9 . 0 0
DISC DRIVES
Cased with power supply, cables and manual
40 Tk S-S 100k E 1 8 8 . 0 0
80 Tk D-S 400k E 2 8 2 . 0 0
Twin 80 Ik D-S 800k E 5 2 8 . 0 0
Bare drives available from £ 1 2 5 . 0 0
MONITORS
Colour Caol CE 370A E  190.00

SCM 14N E  197.50
Mono—from E 6 6 . 0 0

Add carriage and VAT to all  prices
Carnage - Printers, Disc Drives, Monitors and Computers £7

Rom Boards E l

EBLEY MICRO PERIPHERALS
191/193 Westward Road, Ebley, Stroud,

Glos. G  L5 4SX
Telephone (04536) 79446
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Teachers!
Don't confine your great ideas to your own
classroom. Why not share them with your colleagues
through the pages of  The Micro User?

Each month from now on we'll be devoting
articles to the use of  the BBC Micro in education. As
you can see, we've started in this issue with Ian
Murray's article on user-friendly software and the
excellent number balance program.

And our educational coverage won't be just pious
theory — we'l l  be carrying programs you can try out
in your own classroom.

To do all this, we're going to need your help. We
need your programs, ideas and opinions. Why not
send them to us at:

Classroom Corner
The Micro User
Europa House
68 Chester Road
Hazel Grove
Stockport SK7 5NY.

March 1984 MICRO USER 1 8 9
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BBC/ELECTRON SOFTWARE
QUALITY SOFTWARE PRODUCED BY

PROFESSIONALS.
EDUCATIONAL
Our educational software is used in hundreds of schools and
homes throughout Great Britain.
E D U C AT I O N A L 1  BBC/ELECTRON E 8 . 0 0
Hours of  fun and learning for children aged 5  to  9 years.
Animated graphics wil l encourage children to  enjoy maths,
spelling and telling the time. The tape includes MATH1,
MATH2, CUBECOUNT, SHAPES, SPELL and CLOCK.
. . .  An excellent mixture of  games, offering various levels of
difficulty and speed of responses. Entertaining enough to keep
young children's attention and, on the whole, well-designed
enough to  help them learn while enjoying themselves . . .
Personal Software — Autumn 1983.
E D U C AT I O N A L 2 BBC/ELECTRON E 8 . 0 0
Although similar to Educational 1 th is  tape is more advanced
and aimed at  7 to  12 year olds. The tape includes MATH1,
MATH2, AREA, MEMORY, CUBECOUNT and SPELL.
FUN W I T H  WORDS BBC/ELECTRON M O O
Start your fun with alphabet puzzle in GUESS A LETTER.
Continue your play as you learn about VOWELS, know the
difference between THERE and THEIR and have games with
SUFFIXES. After working so hard reward yourself with games
of HANGMAN.
**I' SPECIAL OFFER • • •  BUY ALL 3 CASSETTES A N D

DEDUCT E4.00

Add 5 0 p  per order for postage and packing.
Cheque/P.O. to.

GOLENI Ltd, Dept  B,
77 Quakes ,  Bracknell, Berke, RG12  41aG.

Telephone: 10344) 50720
For full catalogue giving details of games and utilities software

for the BBC/ELECTRON apply to the above address.

i

B R I D G E
OFTWANHE NIGHT SK

(for BBC micro Model B)
An observer's guide to the stars

visible from anywhere between 66N and 66'-S
Discover the fascination of the limitless heavens.

Create brilliant hi-res starcharts with
THE NIGHT SKY and your BBC micro

•  Features over 1000 different stars
•  5 magnitudes distinguished
•  87 constellations identifiable
•  Many millions of different skyscapes
•  Sky colour indicates day, night or twilight
•  Ideal for serious astronomers and novices alike
•  Make your TV screen a mini planetarium

Trace the movements of the constellations
minute by minute, night by night

Send E9.90 for cassette and Manual
Send s.a.e. for full list of our scientific

educational, graphics and games software for
Spectrum. ZX81 and BBC micro

Full money back guarantee.
Trade enquiries welcome

Dept 131), 36 Femwood, Marple Bridge,
Stockport, Cheshire, SK6 58E, England.

Business &
Professional
Tel 0223 65335

• • • • • • • •
• • • • • • • •
1 0 1 • • • • • • •

I &4 Emmanuel Street. Cambridge

—111 o n l e P  S P  M P  G E  • •  6 . •  A P E  M E M  t

I  And MINION m• • EP 1•1 tea IIP NEP 0011
I  rt vivot ' W a v y  ira WS1.ISPE. LLWISE

IS YORE SPELING REELY ATROSHUS?
Or is it just a littel bit off kei?
In either case you need
SPE LLINISE.
m .  is a spelling checker for use with your BBC
—Jr micro and WORDWISE word processor
_IL is a DISC or tape based machine code program
W  with comprehensive user manuals
A L  contains an expandable dictionary of over $000
W  words (disc) or 3000 words (tape)
SPELLWISE diligently checks every word i n  you
text against the SPE L L.WISE dictionary. When it ha,
finished you will be left with a list of words which ar,
incorrectly spelt o r  n o t  i n  t h e  base vocabulary

T h e  program can be interrupted at any stagfor inspection of the remaining word list and for th,
insertion o f  personal o r  specialist vocabularies. Fo•
this purpose software is included to  enable you
create your own data files.
SPELLWISE comprises a  set o f  one disc (or  twc,
tapes) plus a complete user manual. The tape versio-
is limited to  cassette recorders with motor control
SPELLWISE costs E12 on tape, E18 on disc and car
be obtained from:—
DATAWARE FREEPOST SWINDON SN3 4BR

(

Emmanuel St.

Our new Personal
Computer Centre

specializing in
the BBC Micro

with complete support

we k w  computers

Cambridge Computer Store

Home &
Educational

Tel 0221 356264
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LARGEST SELECTION OF SOFTWARE IN GREAT BRITAIN
COURTESY OF TIGER DISTRIBUTION.

OVER 700 LINES OF SOFTWARE FOR ALL LEADING MICROS

THE COMPUTER CAPITAL OF THE NORTH
78 VICTORIA ROAD, WIDNES, CHESHIRE. 051-420 3333

CELLAMEOUS D i s k  Bos ISO • .............. C27 90
DES C 9 5  00 P r e a l l  InlentaCe

CES E I S  00 1 „ l o y a b c k 1  C 1 4  95
E90.15 T h e  Plug Polly Fill... . E l s  05

Synthesos C 5 5 . 0 0  A c o r n  Joyllicks C 1 3  00
ottilich E l  7 95 [ C C  ROM Board E  44 95

C 19 95 8 8 C  Delo ftworstor E l l  05
Recorder C 2 9  95 N I O N I T O S S

1 Recorder C 4 4  65
Pm E 2 7  00 M i c r o w e c  14• NI1431 t24.5 00

Cable e l  1 00 M i c r o w l a c  14" M1451 E373 CO
C O W  E l l  0 0  t r i l i c r o v r i l e c  l e •  M I 4 4 1  c s o t o o
Paper 120001 E 1 3  00 a l l e g r e t t o  E 1 2 5 0 0

emowsomh .  •  C4 OS S e n y o  I 7N Green .  .  E99 00
Bon t40) .  E 5 11 . 4 0  S a n y o  12H Green ( 1 2 6 . 0 0

SINGLE DRIVES
Snwle Sided 40

Track (100k) • •• E 2 1 2 • 7 5
Double W e d  40

Track (200kt • • •• • E270•25
Double Sided 401110

Traci; 1400k1 ••••• E 3 1 9 0 1 6
Doubka W e d  SO Track

Onty 1400k) C 3 2 7  75
Single Sided 90i90

1)0,912009) ,  £270.25
LVI Sm091100ki t 2 1 5 5  00

Opus 40 TrIKS1100a) t199 OS

DOM•LIE ISIONtS

Smote Soded
Track (2001k) E 3 6 5 . 7 0

Ekmeile Sided 40
Trick (400k) E 5 1 6  35

Double Sided 40,10
Track (SOCA) E 6 6 5  85

Double &dad SO Track
011171800k) C 6 1 1 1 7 0

Smote Scled 40/110
Track (400k1 C 5 1 6  35

LVL 0oub4e1200k1 • C 3 8 9  00

ROM SOFTWARE
Wordwise •  0114•111
Elosbcalc D E L C O
DiscOoPlOr . . . . . . . . .  E 3 3 . 8 5
Gramium  £ 3 3 . 5 3
Vlore . . .  t 5 9 . 0 0
Aid  •  £ 2 5 . 0 0
Pace DES C 3 4 . 4 5
Graphoca ROM C 1 3  116
IOC HARDWARE
Electron C I 9 9 . 0 0
BBC Model a C 3 9 9 . 0 0
BBC Model BODES C 4 6 9 . 0 0
Teastealreceeres •  , C226 00
Torch 2nd PrOCAWN E 4 3 0  130

POWNIIIMNI
8111011111110B1100 £ 1 9 9 . 9 5

£249.95
SIwOPSSO C 2 8 0 . 0 0
Shirting CP90 C 2 3 0  00
Essen FUSSO C 3 1 0 . 0 0
Epson RESOF/7 • E 3 4 0 . 0 0
Epson FSSO £ 4 3 0 0 0
Jukle100 ,  E 4 3 5 • 0 0
Smith Corona •  M I 5  00
Sim 106 • £ 2 5 0 0 0
• sief Buy

P & P o n  H a r d w a r eE5-00

Po S I A I I I 2 0 0 0 0 0

Fox in Me Factory • ,  ( 7 9 9
Fain and we Fi.it
Mower C 7  99

Swoopial
Etelsolic Cometanall C/ .99

-

(01 . . .  .. .  ...... _ .....  C7 00
Tinnelreate) -  ........ •£7.09
Liserecsnmandle)--. •  C7•09
Constellation/IN__  C I  85
KIM/ Gen -tili 5 0 • • „  C 7 . 9 9
0r095ar(8)  C ?  09

Painter' 0) E g g s
CoroboyS000lotrIlS). • C6 •65
moon BawAtpma ...... • • C ?  89
DanserUSII . . . . . . . . .  C/ ee
Noe C I O  30

............ •_•.., E S  85
WorIODIIKVIDOW• ,  ES 85
.itinierrerlatesPock  E 6 . 8 5

Merits/tango'. , £7.99

Cybennon Weston £ 7 . 0 5
Dumb,* Ow ,  C7 95
Nemesis £7.05

-SPECIAL OFFER -
£1.00 off 2 Cassettes
£2.00 ott 3 cassettes

etc.

GEMINI SOFTWARE
Stock Control •  •  E l i )  95
invocos S Stelamema C19 05
Spread Sheet   E 1 9  95
Horne ACCOunla • C i e  95
Casino:low •  C 1 9 . 9 5
Grapholot  E 1 9 . 9 5
Max List C 1 9  95

Missile Control • •  • •  E 9  95
Moon EtHis E t o
Liberelor ........ 9  95
Calerpillar C 9  95

TURN YOUR BBC
INTO A BUSINESS
MACHINE WITH A
TORCH DISC PAC

E820 incl. VAT & FREE delivery1,A4,11NOW WITH FREE/- SOFTWARE
PERFECT CALC
PERFECT WRITER
PERFECT FILER
PERFECT SPRIER
TORCHNET
COMANEX SOFTWARE

Valued at
over

f  1,000

1111PlUITER

•••

QUICK Sit VA
Music Processor . . . . .  C14 95
N o b  Art C 1 4 . 9 5

Wicord •  •  ... C 5  95
Monad Out .. . . . . . . .  •• E 6  95
rho Generators C 6  95

ACORNSVI
Philosottnarseuest 0 1 • 9 5
SphinsedsonliAre C 9 4 5
Cestleogl l l e  idd ...... £ 9 . 0 5
Monsters   E 9 . 1 7 5
Snapper E 9  05
Ptanstold ....... •  E D  95
RockelRaold• ...... .  E 9  95
Meteors E 9  95
Arcadians .  L1.95
Superloyarters 9 5
Sassafras,' •  •  •  •  E9.95
StaranipCom mend E 9 . 9 5
CountdoronIDoorn E 9  95
Numberealence .• •• .• •  E9•95
WorIdSequenceng • E 9 . 0 5
WordHorrol ••.•• ....... •  t 9 . 9 5
MissingSigno .d • E 9 . 9 5
J i l l  C 9 . 9 5
SonIenCa Sequencing •-• E9 95
LIspeassette• E 1 1 5 . 1 5 5

korsistorx or Hamill • E 9  95
C hots • r e  es
ec Pt C l i

BBC
SOFTWARE
Horroomance
Painting •  „
Draining.
GernesotSbrotosy
F u n G e r n e l  . . . . .
NEW

Or W ho Adventure__

TOMboir • •. ,•

£10.00
110.00
CIO 00
Elam
00.00

E11•50
CIO•DTI
E10 00
E21•00

s5r_t_47J
Frogger C 7  95
RoadRunner•-...... . . . . . .  C7.115
Pontoon  C 6 . 9 5
Cribber/O..-- .............. •.• C13.95
Humenb1011, ......... •  C I  95
ColoitzA0900009-......_ C7.95
Elbert E 7 . 9 5
Crazy Painter _    C 7 15
11102     ( 7 9 5
Fororsond t ?  95
Star 51rek Adramwe ... E 7 • 9 5
tow Coy E T  95
Odeon's Garnets ••_.  [ 7 9 5

Simon Hassel

Game

Mow-Rance .
w l

Et 95
The World Tra

E5 95.1
01.915

husetuls
French Mistress s E i  e5
French Mistress it E g  95
German Master A D 9  95
German Mester E [ 9 9 5
Spanish Tutor A E g  95
Spantob Tutor B E 9  95

SOFTWARE FOR ALL
S l O k  Centro!
InsocIng
Sate* Lettget
Purettam Ledger
CU 50 On Dec
C23•00 on Cassette

VISIONS SOFTWARE
E7 95

Dar stleyll Dennis-  ..... E 7  95

ull•OrTe SPOT •• • E I S  95
TransosiorsRaverws C e  95
POSTERN
Pangwyn •  £ 6  95

SOFTWARE CITY
Call in and see our new shop within a

shop (free parking/M62 Exit 7)
Please ring or write for a full catalogue

and special discount offers,

DOCTOR SOFT

747FlightSinc4stor • •••••• C8•95.
WoltPackill E T N
Kral-mon •  •-• •• E I S  95
Harmony C ?  95
TablesTeether •  •  E-9•95

Va l Tr a r l I T 1  F
E6 PO
ES 00
C8 00
CS 00
te 00
CS 00
CS 00

Bounces
Sbronking Proloseor
Horroreaelle ........
Cyclone •
Hovaal
Cattcate Egg •

LOWEST DELIVERY RATES
IN BRITAIN

COMPUTER CITY
SERVICE CENTRE

Authorised service centre for
Acorn, Apple & Dragon.

Repair, maintenance and extended
warranty available for many other

computers and peripherals.

BOOKS FOR THE BBC
MICROCOMPUTER

Assembly L a n g u a g •  P r o -
gramming tor BBC • •• E8•95

BBC Expert Guide •  •  C5•95
Graphics & Sound C 6  95
Arbence Programming

Tecn E 7  95

Crest ing Adventure
Progs BBC C 4 • 9 5

Easy Prografnisitag

Usong Floppy Discs

CREDIT FACILITIES

Asa awn miaow emit tes •  (1.0110•

11

VIRGIN

Spice Adventure d  ( 7 0 5
Trehch ( 7 9 6 .
OwTat  [ 1 . 9 6

Crurcher E 7 • 9 5

Aug Borrob   E 7 6 1 5
Plank Walk -  £ 7 . 9 5

VISION SOFTWARE
Disc Ensculor [ 1  IC

MIL1OLIRNE MOUSE
Tn.. Honor!   E l s  BE

SHIVA SOFTWARE
lauching
Addibconal Fun
Sete & OPerstora
Lin Ott Wm, Numbers

El4 95
E14•95'
Cm 95
C14 95

SpeceornesOws...„.._ ..... t7.60
Galaxy Wars •  ........ ....... C7.50
CnyDelence C 7 . 5 0

GraphicsPecksge • •  • E9 50
Old eether Tinse E 7 , 5 0
Twin Kingdom Volley [ 9 9 0

MAIL ORDER
Please send me

2 .
3

Postage and R a d o n  on pooftswe 50p.
DelixerY rates on Hardware E5 00
I enclose Cheque/Pa fo r

DR please debit my Access' Barclaycard/Visa'
• delete as appiceble

Card Pro . . . . . . . . . . . . .  E x p i r y  deli
Name

Addrel l

NEN SOFTWARE

Alphebela E l  4 50

Snape/Raca C 8  50
&goals& Magic E 5 . 5 0
EarlyOne . . . . . .  E 5  50
EarlyTwo • . .  0 6 . 5 0
Early Three E 6 . 5 0
ExtreOne C 4 . 5 0
ExtraTwo. E 4 • 5 0

II I
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ADVENTURE GAMES FOR
THE 115C

TheGoldenEtaion ( o k o t i
The Ti rneMachme ( 9 1 0
A rrowot DeathiPt i 1 i k ) E t
Arrowol extern' Ft21 1 A / B
EscapeiromPultp7 ( B
Circus
FieteibililyEsparornern i
TheWizerdolAkyri ( E t
Perseus& Rocker-mode I D
Ten Lottlelndoans I B

ALL ADVENTURES ARE
M S S

LEVEL I  COMPUTING
CIOFortn • ,  • ,• • .  E  1 5 00
ROForthTootKrt •.. ...... C10•00
ULTIMATE wovorruFlEs

Sissiwboll   C I O  DO
AdrentureGuael E l  0.00
DungeonAdyenture E 1 0 • 0 9
Coiotaal Adventure.- t  10 00
1,,irdsol Time E 1 0 0 0

Send S.A.E. for further
details and quote for any

product

mITIE•

Tel No,
Defilers DIMOunt Aol lable
ACCESS, BARCLAYCARD VISA ORDERS WELCOME Ott
74HR 051-420 3333
COMPUTER CITY Dept  F.  FREEPOST .:xto Stamp
Required) 71 VIclor la Rood, Widnes, Cheahlre WAS /RA,
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Tunnel through the strata deep beneath the earth's crust in search of buried treasure. Clear
the mine of fire breathing dragons and giant man-eating tomatoes with your neutraliser.
But watch out for toppling rocks, poisonous toadstools and ruthless phantoms.
An exciting and challenging machine code game for only E7.95.

STOCK THL
BBC MICRO,ELEC
MEMOTECH MTX
COMMODORE 64, ORI

PECTRUM,

P i n  1 1 . . . . m . % • • • •  •  111 .

Prrh• fo l lowing top to les  Sri  evadable tor  both toe
BBC Micro •nd Electron - Killer Gordis C7 9 5 /
Moonreider C7.951Berodits at  3 o'Ciock C11.1031
Croaker C7 95IF Wilt in the E ectory (7.951
Felt. end the Fruit Monsters C7 915,Ches• £7  BS.'
Escape hoot Moonbess Alph• ( 7  93eDrew
Swoop 17 93/Invergatectio Trader ES 9 6 /
Posatron C6.95/Cybortron Miseion C1.1151
Mventure £7 95

prices inclusive of V A T .
Mail Order Please odd 5 5 0  Per order P. P

WE GUARANTEE THAT ALL OUR ADVERTISED PROG
HAVE BEEN COMPLETED AND ARE READILY AVAILABLE
Showroom: M a i l  Order
Northwood House
North Street
LEEDS LS7 2AA
ol: (0532) 458800

8,41a Regent Street
LEEDS LS7 4PE
Tel: (0532) 683186

Or: 696343

WRITTEN ANY
PROGRAMS'
WE PAY 20s,
ROYALTIES,

B.B.C.
ELECTRO

CAN BE OBTAINE
SELECTED BRANC O F
W.H.SMITH,JOHN MENZIE

BOOTS, HARRODS, ALI. GOOD
DEALERS, OR DIRECT
FROM MICRO POWER.


